


Schedule At A Glance 

Saturday, April 10, 1999 
8:00 am Postgraduate Course (concludes at 5:00 pm) 

6:30 pm Welcome Reception 
Jewish Hospital Rudd Heart and Lung Center 
Buses will transport guests from 6:00 pm until 9:00 pm 

Sunday, April 11, 1999 
7:30 am Welcome and Opening Remarks 

7:45 am 

8:00 am 

Distinguished Andrologist Award Presentation 

Serano Lecture 
• The Cloning of Animals: Impacts on Biology and Medicine 

Neal First, PhD 

9:00 am Buckeye State-of-the-Art Lecture 
• Factual, Fiscal & Fictional Approaches to the Discovery 

of Andropausal Syndrome: Experience from the 
Massachusetts Male Aging Study 
John McKinlay, PhD 

10:00 am Coffee Break in the Exhibit Hall 

10:30 am Oral Session I: Molecular Andrology 

12:00 noon Women In Andrology Luncheon Meeting 

1:30 pm 

3:30 pm 

4:00 pm 

7:00 pm 

• A Woman in a Man's World 
Jean L. Fourcroy, MD, PhD 

Pharmacia & Upjohn Clinical Debate: 
Are Environmental Exposures Causing Decreased 
Sperm Production or Function? 
• Yes 

Richard Sharpe, PhD 
• No 

Brian P. Setchell, PhD, DSc 
• Can We Answer This Question ... and If So, How? 

Robert E. Chapin, PhD 

Refreshment Break in the Exhibit Hall 

Poster Session I 

Annual Banquet 
Kentucky Derby Museum at Churchill Downs 
Buses will depart hotel at 6:45 pm 

Monday, April 12, 1999 
7:00 am Past Presidents' Breakfast 

8:00 am Distinguished Service Award Presentation 
Sponsored by the Genetics & IVF Institute 
Young Andrologist Award Presentation 
Sponsored by the Texas Institute for Reproductive 
Medicine & Endocrinology, P.A. 

8:15 am ASA State-of-the-Art Lecture 
• Sperm/Egg Interactions 

David Garbers, PhD 

• Outstanding Original Research Awards 
Sponsored by Hamilton Thorne Research 

• Research Excellence Award for Female Student/Fellow 
• Student/Trainee Merit Awards 
• Thomas S.K. Chang Student Travel Fund Awards 

10:00 am Coffee Break in the Exhibit Hall 

10:30 am Oral Session II: Sperm Function (Simultaneous Session) 

10:30 am Oral Session Ill: Animal Andrology (Simultaneous Session) 

12:00 noon Laboratory Science Forum Luncheon Meeting 
• On the Look-Out for Drug- or Environmentally-Induced 

Male Infertility 
Sally D. Perreault, PhD 

1 :30 pm Oral Session IV: Clinical Andrology 

3:00 pm Refreshment Break and Raffle Drawing In the Exhibit Hall 

3:30 pm Symposium I: Erectile Dysfunction 
• Basic Mechanisms of Erectile Dysfunction 

Arthur L. Burnett, MD 
• Medical Evalution and Treatment 

Glenn R. Cunningham, MD 
• Urologic Aspects 

Wayne J.G. Hellstrom, MD 

5:00 pm Poster Session II 

7:00 pm Student/Trainee Colloquium 
• Research Paths in Academia and Industry 

Terry T. Turner, PhD 
Diarmaid H. Douglas-Hamilton, AM 

8:30 pm Student Soiree 
Sponsored by California Cryobank, Inc. 

Tuesday, April 13, 1999 
8:00 am 

8:00 am 

9:00 am 

Andrology Laboratory Workshop (concludes at 5:00 pm) 

Latin American Lecture 
• Epididymal Proteins: Their Role in Fertilization and 

Potential Use for Fertility Regulation 
Patricia S. Cuasnicu, PhD 

Symposium II: The Physiological Roles of Estrogens in 
Males 
• Estrogen Receptor Localization and Function 

Rex A. Hess, PhD 
• The Effects of ER-a and ER-� Knockouts 

Kenneth Korach, PhD 
• The Human Syndromes Produced by Estrogen Receptor 

or Aromatase Deficiencies 
Eric P. Smith, MD 

10:30 am Coffee Break 

11 :00 am American Urological Association Lecture 
• Past, Present and Future of Prostate Tumor Markers 

Paul H. Lange, MD 
9:15 am ASA Annual Business Meeting and Awards Ceremony 12:00 noon Conclusion of Annual Meeting 

• New Investigator Award 
Sponsored by West Michigan Reproductive Institute, P.C. 



President's Welcome 

Welcome to the 241h Annual Meeting of 
the American Society of Andrology! 
We have a terrific meeting planned in 
the delightful city of Louisville. You 
are all invited to the Welcome 
Reception at the Jewish Hosptial Rudd 
Heart and Lung Center and to the 
Banquet at the Kentucky Derby 

Museum at Churchill Downs. 

Our meeting is made possible by the willing work of sev
eral committees. On behalf of the Society, I would like to 
extend special thanks to the committee members and the 
chairs - Arnold Belker, Local Arrangements; William 
Bremner, Program; Christina Wang, Postgraduate Course; 
and Pasquale Patrizio, Laboratory Workshop - for their 
diligent work in helping to bring this meeting to fruition. 

The behind-the-scenes work of the Society has been led 
by our officers, Vice-President Barry Hinton, Secretary 
Dorrie Lamb and Treasurer Terry Brown, to whom I 
extend warm gratitude. Very special thanks go to Carol 
Parlette and Sarah Lee of the Executive Office who pleas
antly, conscientiously, and capably run the Society and 
monitor the day-to-day affairs. 

Our Society continues to do well, as evidenced by mem
bership growth in all sectors, plans to expand the number 
of articles in our journal of Andrology under the editorship 
of David Hamilton and Jon Pryor, and the publication of 
our second handbook, the Handbooh of Sexual 

Dysfunction, edited by Wayne Hellstrom. Androlog con-
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tinues to be a growing Andrology information resource on 
the World Wide Web. For the future, we are investigating 
on-line publishing, and looking into electronic abstract 
submissions for the 2000 meeting. Plans are well under
way for the 251h Annual Meeting in Boston in 2000, and 
we are working with the International Society of 
Andrology on the joint meeting planned for June 200 1 in 
Montreal, Quebec, Canada. 

Our Annual Meeting benefits greatly from industrial sup
port and exhibitors. I would like to express great gratitude 
to our sponsors and to our exhibitors. I urge you to visit 
the exhibit booths to learn about new products and tech
nology and to express your individual appreciation of 
their help to the Society. Special thanks go to Jewish 
Hospital HealthCare Services for their generous financial 
support of this meeting and for their administrative sup
port of the Local Arrangements Committee. 

Lastly; I would like to thank the membership of the Society 
for the special opportunity to serve as your President. This 
has been a distinct honor, allowing me to follow in the 
footsteps of my mentors, and it has given me the enjoy
able opportunity to work with and get to know many of 
you much better. This is a fine and successful Society, 
made so by the enthusiasm and dedication of its mem
bers. Thank you all for your efforts. Enjoy the meeting! 

�v.� 
Richard V. Clark, MD, PhD 
President 
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Notice to Readers 

All events will be held at the Hyatt Regency in Louisville, Kentucky unless otherwise noted. Room names are listed directly 
beneath the lecture/event name in the detailed program of events. 

Every effort has been made to ensure that the information printed here is correct; however, details (especially room assignments) 
are subject to change. Be sure to check the hotel reader board for the most up-to-elate-information while you are at the meeting. 
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General Information 

Additional Information 
For additional information on ASA's 24th Annual Meeting, 
contact the ASA staff by phone ( 415-764-4823) or email 
(asa@hp-assoc .com) , or visit ASA's home page at 
http://godot.urol.uic.edu/-andrologl on the Internet. 

Airport 
Louisville, Kentucky is served by Louisville International 
Airport, which is only a 15 minute cab ride (approxi
mately $15) from the Hyatt Regency hotel. 

Exhibits 
An extensive exhibit hall featuring equipment and infor
mation for all andrologists will be open from 9:30 am -

6:00 pm on Sunday and from 10:00 am - 7:00 pm on 
Monday. Refreshment breaks will be served in the exhib
it hall, and at 3 :00 on Monday afternoon there will also be 
a raffle drawing in the exhibit hall. 

Hotel Accommodations 
The Hyatt Regency in Lousiville , Kentucky is the head
quarters and preferred hotel for the meeting. The hotel is 
located at 320 West Jefferson, Louisville, Kentucky 40202. 

A discounted room rate of $113 is available for ASA atten
dees. Regency Club accommodations are available for an 
additional $25 per person, based on availability. This rate 
is offered on a space-available basis only through March 
1 3. 1999, so make your reservation as soon as possible. 
Reservations may be made by calling the hotel directly at 
(502) 587-3434. Be sure to mention that you are attend
ing the ASA meeting to receive the reduced rate. 

Laboratory Science Forum 
The 1999 Laboratory Science Forum will be at 12:00 noon 
on Monday, April 12 in the Keeneland room. Lunch is 
available for $22. The topic this year is 011 the Looh-Out 

for Dntg- or Environmentally-Induced Male Infertility, pre
sented by Sally D. Perreault, PhD. 

Poster Sessions 
Poster sessions will be held Sunday ( 4:00 pm to 6:00 pm) 
and Monday (5:00 pm to 7:00 pm) in the North Regency 
Ballroom. Poster boards will be 4' x 8'. Presenters should 
put up their posters the morning of their poster session 
and stand near their posters during the session to answer 
questions about their research and findings . Posters must 
be removed at the close of the session. Any posters 
remaining the following morning will be removed. 

Registration 

All attendees are encouraged to register in advance when
ever possible. Registration forms are available by contact
ing the American Society of Andrology: 

74 New Montgomery, Suite 230 
San Francisco, CA 94105 
Phone: (415) 764-4823 
Fax: (415) 764-4915 
Email: asa@hp-assoc.com 

All registrations received after Saturday, March 13, 1999 
(including on-site registrations) will be assessed a $45 fee. 
Cancellations must be made in writing and are subject to 
a $50 cancellation fee prior to March 13, 1999. After that 
date, no refunds will be given. 

Participants who wish to attend the afternoon session only 

of the Postgraduate Course or Laboratory Workshop may 
register at half the usual fee for the course. 

The meeting registration and information desk will be 
open at the following times for on-site registration: 
Friday, April 9, 1999 3:00 pm - 5:00 pm 
Saturday, April 10, 1999 7:00 am - 6:00 pm 
Sunday, April 11, 1999 7:00 am - 5:00 pm 
Monday, April 12, 1999 7:30 am - 5:00 pm 
Tuesday, April 13, 1999 7:30 am - 1:00 pm 

Slide Preview Room 

The Derby room, located on the second floor of the hotel, 
will be available from 7:00 am until 11:00 pm Saturday 
through Tuesday for previewing slides and preparing pre
sentations. A limited number of slide carousels will be 
available - presenters are encouraged to bring their own. 

Student/Trainee Colloquium & Soiree 

The 1999 Student/Trainee Colloquium will feature Terry 
Turner and Diarmaid Douglas-Hamilton, who will discuss 
Research Paths in Academia and Industly. The Colloquium 
will be held Monday, April 12 from 7:00 pm - 8:30 pm in 
the Keeneland room , followed by the Student Soiree. 
Both events are free of charge and open to everyone. 

Women In Andrology 

The Women In Andrology group will hold its annual busi
ness meeting on Sunday, April 11 at 12:00 noon in the 
Churchill Downs room. The meeting will include a pre
sentation from jean L. Fourcroy, MD, PhD: A Woman in a 

Man� World. Lunch tickets are available for $25. 
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Message from the Local Arrangements Chair 

Welcome to Louisville for the 241h 

Annual Meeting of the ASA! By the 
second week in April, spring usually 
has "sprung" and the weather usually 
has begun to be warm, although cold 
spells are not unknown. The Hyatt 
Regency hotel is located in the heart of 
downtown Louisville, just a short 15 

minute taxi ride from Louisville International Airport. 

In addition to the stimulating presentations that will 
occur in the Postgraduate Course and the Annual 
Meeting, Louisville offers several attractions that should 
be interesting to participants in the meeting. The 
Hillerich and Bradsby Louisville Slugger Museum and Bat 
Factory is just a short walk from the Hyatt Regency. One 
may tour the actual factory and see baseball bats being 
produced and tour the museum, which offers interesting 
displays of the history of baseball. Other attractions with
in walking distance of the Hyatt include the Louisville 
Science Center and Imax Theater, Actors Theatre of 
Louisville, the Kentucky Center for the Arts and numer
ous art and antique galleries. The Belle of Louisville, a 
1914 steamboat and historic landmark, is also within 
walking distance of the hotel. Louisville Stoneware offers 
nationally famous hand-painted stoneware and Six Flags 
- Kentucky Kingdom, an amusement and water park, are 
both short taxi rides from the hotel. 

Regional attractions about an hour's drive from Louisville 
include the Kentucky Horse Park in Lexington, Kentucky, 
where one may see an unusual variety of activities regard
ing the training and various uses of horses, with a detour 
to travel through the beautiful bluegrass horse farm coun
try in the Lexington environs. Although Churchill Downs 
in Louisville will not be open during the time of our meet-

ing, Keenland Race Course in Lexington will be open at 
that time. Other nearby attractions are Mammoth Cave 
National Park (about a two hour drive) and the Patton 
Tank Museum at Fort Knox (about a 45 minute drive) . 

The opening reception will be held at the Conference 
Center of the Jewish Hospital Rudd Heart and Lung 
Center. This is the eighth largest heart hospital in the 
country and provides a full range of services from diagno
sis to treatment and rehabilitation. The Conference 
Center features state-of-the-art conference facilities with 
advanced teleconferencing technology and can accommo
date a wide range of activities. The annual banquet will 
be held at the Kentucky Derby Museum, where you will 
be able to explore computerized exhibits, view a 360 
degree multi-media show about the Kentucky Derby, 
enjoy good food and dance to the music of The 
Cumberlands, a local country western and bluegrass 
band. Shuttle bus transportation to and from the hotel 
will be provided for both the opening reception and the 
banquet. 

I wish to thank our corporate exhibitors and Jewish 
Hospital HealthCare Services Corporation for their sup
port of this annual meeting. I also wish to thank the Local 
Arrangements Committee members and Mr. Henry 
Wagner, President, and Ms. Marland Cole, Assistant to the 
President, of Jewish Hospital HealthCare Services for their 
efforts to help make this meeting a success. 

Arnold Belker, MD 
Chair, 1999 Local Arrangements Committee 

Local Arrangements Committee: Christine Cooh, Mary 
Fallat, Yong Siow, She1yl Yoffee and A mold M. Belher (chair). 

Past Presidents of the American Society of Andrology 

1975-1977 Emil Steinberger 
1977-1978 Don W Fawcett 
1978-1979 C. Alvin Paulsen 
1979-1980 Nancy]. Alexander 
1980-1981 Philip Troen 
1981-1982 Richard M. Harrison 
1982-1983 Richard]. Sherins 
1983-1984 Andrzej Bartke 

1984-1985 Rudi Ansbacher 
1985-1986 Anna Steinberger 
1986-1987 William D. Odell 
1987-1988 Larry L. Ewing* 
1988-1989 C. Wayne Bardin 
1989-1990 Rupert Amann 
1990-1991 Howard Nankin 
1991-1992 David W Hamilton 

1992-1993 Ronald S. Swerdloff 
1993-1994 Bernard Robaire 
1994-1995 Glenn R. Cunningham 
1995-1996 Marie-Claire Orgebin-Crist 
1996-1997 Arnold M. Belker 
1997-1998 Terry T. Turner 

* Deceased 
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Message from the Program Chair 

Among the challenges for the Program 
Committee is to invite speakers who 
have made world-class research contri
butions, who are known to give excel
lent oral presentations and who repre
sent the wide spectrum of interests and 
disciplines in the Society. The Program 

.:....lo;...;;.;.;:.....1 Committee has worked hard over the 
last 18 months to achieve these goals. We believe that we 
have succeeded, and we hope that Society members agree. 

For the Serano Lecturer we have chosen Neal First to 
cover a topic of great scientific and societal interest, the 
cloning of animals. Dr. First's outstanding work is 
described in the following section of this program and his 
lecture will provide an excellent starting point for our 
meeting. 

For the Buckeye State-of-the-Art Lecture, we have asked 
john McKinlay to present an epidemiological approach to 
andrology as exemplified by the Massachusetts Male 
Aging Study. These types of studies have not been heavi
ly represented in previous ASA meetings; we believe that 
members of the Society will find Dr. McKinlay's presenta
tion to be engaging and interesting. We are pleased that 
David Garbers will present the ASA State-of-the-Art 
Lecture on the important topic of sperm-egg interactions. 
Dr. Garbers is an outstanding scientist and will present an 
excellent review of this topic. 

For the Pharmacia & Upjohn Clinical Debate, we have 
chosen a topic of interest within science and medicine and 
also of interest to the public. The debate, on whether 
environmental agents are affecting male reproductive 
capacity, will be presented by Richard Sharpe and Brian 
Setchell, followed by an assessment of what further stud
ies need to be done, provided by Robert Chapin. Of 
course, all three speakers are well-known to this Society 
and are recognized internationally as leaders in their 
fields. 

Symposium I will cover basic medical and surgical aspects 
of erectile dysfunction. This important, common problem 
has received a great deal of public attention with the intro
duction of effective medical therapies. The excellent 
group of Arthur Bennett, Glenn Cunningham and Wayne 
Hellstrom will review this area. 

We expect that all members will want to stay for the 
"power-packed" final morning of our meeting. It will 
begin with an innovation for this year's program, the Latin 
American Lecture. We are very pleased that Patricia 
Cuasnicu, an internationally-known and respected inves
tigator from Argentina, will present her work on epididy
mal biology, particularly the role of epididymal proteins in 
fertilization . 

Symposium II will present the intriguing and newly 
emerging work on the physiological roles of estrogens in 
males. The distribution and functions of the estrogen 
receptor a, and of the more recently recognized estrogen 
receptor �. will be presented by Rex Hess and Ken Korach, 
both of whom have made extensive, important contribu
tions in this area. The clinical effects of estrogen defi
ciency (due to either estrogen receptor or aromatase 
defects) will be reviewed by Eric Smith who described the 
original patient with a receptor defect. 

The AUA Lecture will be presented by Paul Lange who is 
well-known for his excellent work in prostate disease, 
particularly prostate cancer. He will review his own pio
neering work as well as contributions of others in the area 
of clinically useful serum markers of prostate tumors. 

The Program Committee has also reviewed all the 
abstracts submitted and tried to accommodate each 
author's request for an oral or poster presentation 
(although this was not always possible, unfortunately) . 
There is a great deal of excellent science and clinical med
icine in both the poster and the oral sessions. 

We are certain that you will find a wide range of stimulat
ing and interesting work presented in all these sessions. 
We hope you agree, and we look forward to seeing you in 
Louisville! 

William J .  Bremner, MD, PhD 
Chair, 1999 Program Committee 

Program and Abstract Review Committee: Richard Clark, 
Gail Cornwall, Barry Hinton, Hugh Hensleigh, Larry 
Johnson, Alvin Matsumoto, Marie-Claire Orgebin-Crist, Jon 

Pryor, William Bremner (chair). 
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Serano Award Lectureship 

Dr. Neal First received his PhD from 
Michigan State University in Animal 
Science and Physiology of 
Reproduction. After four years as an 
instructor at MSU, he joined the faculty 
of the University of Wisconsin, 
Madison, where he remains today as 

r:._ _ __u Professor in the Department of Meat 
and Animal Science. For two years he was also Director of 
the National Animal Genome Mapping Program. 

Dr. First's research work has been wide-ranging and 
extremely productive. He has worked particularly in germ 
cell maturation, zygote formation and early embryonic 
development. His work has led to many honors and 
awards, including the National Research Award of the 
National Association of Animal Breeders, the Alexander 
von Humboldt Award, a University of  Wisconsin 
Distinguished Professorship and Chair, the Research 
Award of the Society for the Study of Reproduction, the 
Morrison Award of the American Society for Animal 
Science, the Wolf Prize and election to the National 
Academy of Science. 

Sponsors 

His recent work includes the demonstration that bovine 
oocyte cytoplasm will support the development of 
embryos produced by nuclear transfer of somatic cell 
nuclei from other mammalian species. He has also twice 
won the outstanding teacher award at the University of 
Wisconsin. The Society is pleased and honored to have Dr. 
First as our Serono Lecturer. 

Serono Lectureship Recipients 

1980 C. Alvin Paulsen 
1981 Pierre Soupart 
1982 Kevin]. Catt 

Maria L. Dufau 
1983 ]. Michael Bedford 
1984 C. Wayne Bardin 
1985 David M. De Kretser 
1986 Ronald S. Swerdloff 
1987 Roger V. Short 
1988 Roger Guillemin 
1989 Frank S. French 

1990 David C. Page 
1991 Tony M. Plant 
1992 Yves Clermont 
1993 Leroy Hood 
1994 Michael D. Griswold 
1995 Marie-Claire 

Orgebin-Crist 
1996 Norman B. Hecht 
1997 Patrick C. Walsh 
1998 jurrien Dean 

The Serono Lectureship is sponsored by 
Serano Laboratories, Inc. 

The American Society of Andrology wishes to thank the following organizations for their generous support of the 
1999 Annual Meeting, Postgraduate Course and Laboratory Workshop. 
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Gold Club 
A minimum $10,000 contribution to an 

ASA endowment fund. 
Buckeye Urology and Andrology, Inc. 

Silver Club 
A minimum $5,000 contribution to an 

ASA endowment fund. 
West Michigan Reproductive Institute, P.C. 

Sustaining Sponsor 
A minimum $500 contribution to 

ASA for five or more years. 
California Cryobank, Inc. 
Genetics &: IVF Institute 

Hamilton Thome Research 

Pharmacia &: Upjohn 
Serono Laboratories, Inc. 

Texas Institute for Reproductive Medicine 
and Endocrinology, P.A. 

1999 Supporters 
A contribution of any size to support the 1999 Annual 

Meeting, Postgraduate Course and Laboratory Workshop. 
Alza Pharmaceuticals 

American Urological Association 
GlaxoWellcome Research&: Development 

Jewish Hospital HealthCare Services 
Merck &: Co., Inc. 

sigma-tau Consumer Products, 
a division of sigma-tau Pharmaceuticals, Inc. 

SmithKline Beecham Pharmaceuticals 
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1999 Distinguished Andrologist Award 

Richard D. Amelar is the recipient of 
the 1999 Distinguished Andrologist 
Award. After receiving his BA and MD 
degrees from New York University, Dr. 
Amelar trained in urology at New York 
University Medical Center under 
Dr. Robert S. Hotchkiss. Dr. Amelar 
notes that "Dr. Hotchkiss was a true 

pioneer in the field of male infertility who received the 
Distinguished Andrologist Award in 1978. I am extreme
ly sensitive to the distinction of being selected to follow in 
his footsteps." 

Following a tour of duty in the US Air Force, Dr. Amelar 
returned to New York where he entered private practice 
and rose through the ranks at NYU to his appointment in 
1977 as Professor of Clinical Urology. In 1970, while 
serving as the Director of the Male Infertility Clinic at 
Bellvue Hospital, he was awarded grants from the Irene 
Heinz Given and john La Porte Given Foundation and the 
New York Foundation to create the first free vasectomy 
clinic in the United States. 

Dr. Amelar's clinical research began in 1958 with studies 
on the semen of patients with congenital absence of the 
vasa deferentia and seminal vesicles. He determined that 
the seminal fluid from these men lacked fructose and 
failed to coagulate upon ejaculation. These early studies 
made urologists aware of the importance of the contribu
tion of the seminal vesicles to the volume and fructose 
content of semen. Dr. Amelar has made several contribu
tions to our understanding of male infertility and is 
known for his publications on semen and sperm analysis, 
the diagnosis and surgery of varicoceles, and congenital 
anomalies of the male reproductive tract. Dr. Larry 
Dubin, who has been in practice with Dr. Amelar for over 
30 years, says that, "Dr. Amelar is a fine teacher, 
researcher and clinician. He has inspired generations of 
urology residents. "  Another colleague, Dr. Arnold Belker, 
notes that "the basis of understanding of male reproduc
tion established by Richard Amelar laid the foundation of 
knowledge for assisted reproductive technology methods 
for the treatment of infertility." 

Dr. Amelar has lectured extensively and has authored 
numerous books, book chapters and articles. His early 
textbooks concerning male infertility were very important 
in establishing the role of the urologist in the diagnosis 
and treatment of infertile men. A member of the 
American Society of Andrology since 1979, Dr. Amelar 
also has served the Society for the Scientific Study of Sex 
(President, 1970-1971) , the Society of Reproductive 
Surgeons, and the Society for the Study of Male 
Reproduction of the American Urological Association. He 
has been honored by the American Fertility Society and 
the Pacific Coast Fertility Society. Dr. Amelar was a 
Consultant Editor for Urology, an Associate Editor of the 
International journal of Fertility and has served on the edi
torial boards of Fertility and Ste1ility, the journal of 

Andrology and the International journal of Nephrology, 
Urology, Andrology. Several of Dr. Amelar's colleagues note 
that he is still an active participant and valuable contribu
tor at national meetings. 

For his leadership and contributions to the progress of 
andrology, his pioneering studies of male infertility, and 
his enthusiasm and intellectual curiosity that has stimu
lated a generation of urologists, the Society is pleased to 
present Dr. Richard Amelar with the 1999 Distinguished 
Andrologist Award. 

Distinguished Andrologists 

1976 Roy 0. Greep 1988 Yves W Clermont 
M.C. Chang 1989 C. Alvin Paulsen 

1977 Robert E. Mancini 1990 Marie-Claire 
1978 Robert S. Hotchkiss Orgebin-Crist 
1979 T haddeus Mann 1991 Philip Troen 
1980 john MacLeod 1992 C. Wayne Bardin 
1981 Alexander Albert 1993 Anna Steinberger 
1982 Eugenia Rosemberg 1994 Richard J. Sherins 
1983 Kristen B.D. Eik-Nes 1995 Rupert P. Amann 
1984 Mortimer B. Lipsett 1996 ]. Michael Bedford 
1985 Robert H. Foote 1997 Brian P. Setchell 
1986 Alfred D. Jost 1998 Ryuzo Yanagimachi 
1987 Emil Steinberger 

The Distinguished Andrologist Award is 
sponsored by the American Society of Andrology 
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1999 Distinguished Service Award 

David W Hamilton is the recipient of 
the 1999 Distinguished Service Award. 
He received his BA from Harvard 
College, MA from the University of 
Kansas, and PhD from Cambridge 
University. Dr. Hamilton returned to 
the Boston area, where he was a 

__ _, Research Fellow and faculty member in 
the Anatomy Department at Harvard Medical School. 
While at Harvard, he was a member of the Laboratory of 
Human Reproduction and Reproductive Biology and was 
appointed Lawrence ]. Henderson Associate Professor in 
the Harvard-MIT Program in Health Sciences and 
Technology. Dr. Hamilton then moved to the University 
of Minnesota where he served as Head of the Department 
of Cell Biology and Neuroanatomy from 1977-1995. He 
is currently a Professor in the same department and the 
Director of Graduate Studies for the Anatomy Graduate 
Program. Dr. Hamilton has served his medical school 
and university in many important roles, including numer
ous committees with direct impact on both research and 
clinical practice in Minnesota. 

Dr. Hamilton is recognized internationally for his research 
on the epididymis and its role in sperm maturation. 
When asked about his contributions, Dr. Hamilton notes 
that he has "focused on structural correlates of function in 
the epididymis and has started a number of trends in this 
area, particularly high resolution electron microscopy." 
Other areas that he "has taken great pleasure in and hopes 
to continue in the future" include studies of carnitine and 
glycerylphosphorylcholine, the cell surface molecule 
CD52 and the CRISP-1 proteins and their roles in fertili
ty. Dr. Hamilton is recognized as an excellent teacher and 
has served as mentor for many PhD students, postdoctor
al fellows and sabbatical visitors, including several that 
are well known in the field of andrology. 

The American Society of Andrology has benefited greatly 
from Dr. Hamilton's service in several capacities. He was 
a member of the Executive Council (1983-1985) and 
Editorial Board (1993-1996) , member and then Chair of 
the Publications Committee (1985-1989) , and Chair of 
the Local Arrangements Committee ( 1995-1996). As 

Vice-President (1990-199 1)  and President (1991-1992) 
of the Society, Dr. Hamilton made special efforts to ensure 
the scientific excellence of our annual meetings and con
currently broaden their appeal to new groups of potential 
members. In 1997 Dr. Hamilton was selected as Co
Editor-in-Chief of thejou111al of Andrology. In this capac
ity, he is making strides to increase the number of pub
lished manuscripts, while maintaining quality and 
extending the range of content of the ] ourna l. 

Dr. Hamilton's contributions to andrology and reproduc
tive biology are not limited to the ASA. He was a member 
of the Organizing Committee for the 1986 Testis 
Workshop and a consultant for programs of the World 
Health Organization, the Ford Foundation, the 
Rockefeller Foundation and the Andrew W Mellon 
Foundation. He also served on the NIH Reproductive 
Biology Study Section and more recently on the 
Population Research Committee of the National Institute 
of Child Health and Human Development. His leadership 
and governance skills were recognized by his selection as 
Chair of this important NICHD committee. 

When asked about the future of andrology and our soci
ety, Dr. Hamilton responded, "I think the future of the 
American Society of Andrology is rosy! We have an 
enthusiastic group that must surely grow. I will do every
thing I can to help that growth through my efforts as Co
Editor-in-Chief of the journal of Andrology." For his ded
icated service to reproductive biology and the American 
Society of Andrology, his contributions to our under
standing of epididymal function, and his commitment to 
excellence in andrological research and publications, the 
Society is pleased to present Dr. David Hamilton with the 
1999 Distinguished Service Award. 

Distinguished Service Award Recipients 

1994 C. Alvin Paulsen 1997 Marie-Claire 
1995 Andrzej Bartke Orgebin-Crist 
1996 Philip Troen 1998 Rupert P. Amann 

The Distinguished Service Award is 
sponsored by the Genetics & IVF Institute 
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1999 Young Andrologist Award 

Stuart E. Ravnik is the recipient of the 
1999 Young Andrologist Award. He 
received both his BS in Biology (1985) 
and PhD in Biological Structure (1991) 
from the University of Washington in 
Seattle. In his thesis research, 
Dr. Ravnik studied the role of lipid 

1....---�---' transfer protein in human sperm 
capacitation. As a Postdoctoral Research Scientist at the 
College of  Physicians and Surgeons of Columbia 
University, Dr. Ravnik studied the expression of cyclins 
during spermatogenesis. Dr. Debra Wolgemuth, his advi
sor at Columbia, indicated that he "was really an integral 
part of the initial cell cycle work in the lab and provided 
a unique physiological perspective with regard to male 
reproductive biology." 

In 1995 Dr. Ravnik moved to the Texas Tech University 
Health Sciences Center, where he is an Assistant Professor 
in the Department of Cell Biology and Biochemistry. His 
research focuses on the molecular control of germ cell 
development and meiosis, particularly the unique func
tions that cell cycle regulatory molecules have in germ 
cells. 

Dr. Ravnik's research is supported by grants from the 
National Institutes of Health, the March of Dimes, and 
Texas Tech's Seed Research Grant Program. He has 
received several awards from the American Society of 
Andrology, including the New Investigator Award in 1988 
and Student Merit Awards in 1989 and 1990. Among his 

New Investigator Award 

The New Investigator Award is given to the ASA student 
member with the best abstract and research presentation 
at the Annual Meeting. The award encourages student 
members to submit and present their best work and con
tribute to the scientific excellence of the Society. 

The recipient of the 1999 New Investigator Award will be 
announced at the awards ceremony at 9:15 am on Monday, 
April 12, 1999. 

accomplishments, Dr. Ravnik notes his son, Alexander, 
and his role as mentor to several students. 

Regarding the future of our society, Dr. Ravnik says, "the 
American Society of Andrology and its members must do 
everything possible to encourage good science from our 
students and to foster their careers. In terms of attracting 
trainees to become and remain members, I believe the 
best way is involvement and reward." Certainly, 
Dr. Ravnik has played an active role in ASA. He has 
served as a representative to the Student Affairs 
Committee and as a member and Chair of the Awards 
Committee. 

For his research accomplishments and enthusiastic sup
port of ASA and other young andrologists, the Society is 
pleased to present Dr. Stuart Ravnik with the 1999 Young 
Andrologist Award. 

Young Andrologist Award Recipients 

1982 L.J.D. Zaneveld 
1983 William B. Neaves 
1984 Lonnie D. Russell 
1985 Bruce D. Schanbacher 
1986 Stephen]. Winters 
1987 Ilpo T. Huhtaniemi 
1988 Larry] ohnson 
1989 Barry T. Hinton 
1990 Luis Rodriguez-Rigau 

1991 Patricia M. Saling 
1992 Gary R. Klinefelter 
1993 Robert Chapin 
1994 Wayne].G. Hellstrom 
1995 Christopher Dejonge 
1996 Pauls. Cooke 
1997 Gail A. Cornwall 
1998 William R. Kelce 

The Young Andrologist Award is sponsored by the Texas 
Institute of Reproductive Medicine and Endocrinology, P.A. 

1983 
1984 

1986 
1987 
1988 
1989 
1990 
1991 

New Investigator Award Recipients 

T homas T. Tarter 
Peter S. Albertson 
Randall S. Zane 
Mark A. Hadley 
Peter Grosser 
Stuart E. Ravnik 
Tracy L. Rankin 
Donna 0. Bunch 
Robert Viger 

1992 john Kirby 
1993 Michael A. Palladino 
1994 Linda R. Johnson 
1995 Mehdi A. Akhondi 
1996 Wei Gu 

Daniel B. Rudolph 
1997 Loren D. Walensky 
1998 Dolores D. Mruk 

The New Investigator Award is sponsored by 
the West Michigan Reproductive Institute, P.C. 
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Course Objectives & CME Credit Information 

Annual Meeting 
Following this program, the participant should be able to: 
• Diagnose and treat disorders of erectile function 
• Use prostate tumor markers in clinical practice 
• Describe the importance of animal cloning 
• Recognize the usefulness of epidemiological approaches 

to Andrology 
• Describe the mechanisms of sperm-egg interactions 
• Assess the importance of environmental agents affecting 

human reproduction. 

This activity has been planned and implemented in accor
dance with the Essentials and Standards of the 
Accreditation Council for Continuing Medical Education 
through the joint sponsorship of the University of 
Minnesota and the American Society of Andrology. The 
University of Minnesota is accredited by the ACCME to 
provide continuing medical educational for physicians. 

The University of Minnesota designates this continuing 
medical education activity for 1 7.5 hours in category 1 
credit toward the AMA Physician's Recognition Award. 
Each physician should claim only those hours of credit 
actually spent in the education activity. 

Postgraduate Course 
Following this program, the participant should be able to: 
• Recognize the recent developments in molecular and 

cellular Andrology in relationship to male infertility, 
hypogonadism and aging 

• Identify the areas to clinical Andrology where such 
developments and knowledge can be applied. 

This activity has been planned and implemented in accor
dance with the Essentials and Standards of the 
Accreditation Council for Continuing Medical Education 
through the joint sponsorship of the University of 
Minnesota and the American Society of Andrology. The 
University of Minnesota is accredited by the ACCME to 
provide continuing medical education for physicians. 

The University of Minnesota designates this continuing 
medical education activity for 6.5 hours in category 1 
credit toward the AMA Physician's Recognition Award. 
Each physician should claim only those hours of credit 
actually spent in the educational activity. 

Andrology Laboratory Workshop 
The idea of organizing a workshop on modern andrology 
laboratory testing stemmed from the observation that 
many clinicians involved in the treatment of the subfertile 
male are quickly and perhaps prematurely resorting to the 
use of advanced assisted reproductive techniques, namely 
ICSI, to facilitate conception. One possible reason is that 
andrology testing is perceived as being uninformative and 
obsolete. However, are sperm assays really passe? This 
fundamental question will be addressed in the workshop. 

This course is specifically designed for andrologists, 
whether clinician, laboratory director, biologist, techni
cian, postgraduate researcher or student. 

After attending this course the participant will be: 
• Educated about the updated WHO reference values for 

semen analysis; 
• Knowledgable about the attributes and pitfall of tests 

currently offered in the andrology lab; 
• Aware of new areas of research in spermatogenesis, bio

chemistry of sperm maturation and fertilization compe
tence; 

• A co-creator in formulating a structured approach to the 
investigation of the subfertile male. 

Continuing education units (CEUs) will be granted pend
ing review by the American Board of Bioanalysis (ABB). 
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Postgraduate Course: Clinical Applications of 
Advances in Molecular and Cellular Andrology 

Course Description 
The 1999 Postgraduate Course format is somewhat different than in previous years: the course will present four ses
sions - each one and one half hours in length - on recent advances in molecular and cellular biology and the appli
cation of these developments to clinical andrology. In each session, two speakers will present the basic and clinical 
aspects of a topic, followed by a panel discussion moderated by an expert in the field. 

Saturday, April 101 1999 
Regency South 

8:00 AM 

8:15 AM 

9:45 AM 

10:15 AM 

11:45 AM 

1:00 PM 

2:30 PM 

3:00 PM 

5:00 PM 

INTRODUCTION 

Christina Wang, MD, 1999 Postgraduate Course Committee Chair 

DOES FSH HAVE ANY ROLE IN THE REGULATION OF SPERMATOGENESIS? 

Basic Aspects 
Ilpo T. Huhtaniemi, MD, PhD, University of Turhu, Finland 
Clinical Aspects 
Eberhard Nieschlag, MD, Institute of Reproductive Medicine of the University Muenster, Germany 
Panel Discussion Moderator: James E Catterall, PhD, Population Council, New York, New York 

COFFEE BREAK 

How WILL THE UNDERSTANDING OF GENETICS OF MALE INFERTILITY IMPACT THE DIAGNOSIS AND 

TREATMENT OF MALE INFERTILITY? 

Basic Aspects 
Shalender Bhasin, MD, Charles R. Drew University of Medicine and Science, Los Angeles, California 
Clinical Aspects 
David M. de Kretser, MD, Institute of Reproduction & Development, Monash University, Melbourne, Australia 
Panel Discussion Moderator: Marijo Kent-First, PhD, Promega Corp and University of Wisconsin, Madison 

LUNCH (ON YOUR OWN) 

DOES GERM CELL APOPTOSIS PLAY A ROLE IN CLINICAL ANDROLOGY? 

Basic Aspects 
Amiya P. Sinha-Hihim, PhD, Harbor-UCLA Medical Center, Los Angeles, California 
Clinical Aspects 
Ronald S. Swerdloff, MD, Harbor-UCLA Medical Center, UCLA School of Medicine, Los Angeles, California 
Panel Discussion Moderator: Kim Boehelheide, MD, PhD, Brown University, Providence, Rhode Island 

REFRESHMENT BREAK 

How Do SELECTIVE STEROID RECEPTOR MODULATORS IMPACT ANDROLOGY? 

Estrogen Receptor Agonists/Antagonists 
Donald P. McDonnell, PhD, Duhe University Medical Center, Durham, North Carolina 
Androgen Receptor Agonists/Antagonists 
James Edwards, PhD, Ligand Pharmaceuticals, San Diego, California 
Panel Discussion Moderator: Nina S. Davis, MD, The Everett Clinic, Everett, Washington 

CONCLUSION 
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Annual Meeting 

Saturday, April 1 O, 1999 
6:30 PM 

7:45 AM 

8:00 AM 

9:00 AM 

10:00 AM 

10:30 AM 

12 

WELCOME RECEPTION 

Conference Center of the Jewish Hospital Rudd Heart and Lung Center 
Buses will transport guests between the hotel and the conference center from 6:00 pm to 9:00 pm 

, April 1 1, 1999 
WELCOME AND OPENING REMARKS 

Regency South 
Richard V. Clark, MD, PhD, President, and Arnold M. Belker, MD, Local A1Tangements Chair 

PRESENTATION OF THE DISTINGUISHED ANDROLOGIST AWARD TO RICHARD D. AMELAR, MD 

Regency South 
Sponsored by the American Society of Andrology 

SERONO LECTURE 

Regency South 
Chair: Marie-Claire Orgebin-Crist, PhD / The Cloning of Animals: Impacts on Biology and Medicine 
Neal First, PhD, University of Wisconsin, Madison, Wisconsin 

BUCKEYE STATE-OF-THE-ART LECTURE 

Regency South 
Chair: Lisa Tenover, MD, PhD 
Factual, Fiscal & Fictional Approaches to the Discovery of Andropausal Syndrome: Experience 
from the Massachusetts Male Aging Study 
john McKinlay, PhD, Ne:w England Research Institutes, Inc., Waterton, Massachusetts 

COFFEE BREAK IN THE EXHIBIT HALL 

Regency North 

ORAL SESSION I :  MOLECULAR ANDROLOGY 

Regency South 
Chairs: Ilpo T. Huhtaniemi, MD, PhD and Patricia L. Morris, PhD 
1 Oxidative 3a-Hydroxysteroid Dehydrogenase Activity in Rat Leydig Cells is Correlated with 

Abundant Expression of Retinol Dehydrogenase Type II I D.O. Hardy, R.S. Ge, ].E Catterall, 
M.P. Hardy 

2 TPX-1 in the Testis and in Sperm Function I M.K. O'Bryan, M.T.W Hearn, D.Y. Liu, H. WG. Baker, 
D.M. deKretser 

3 

s 

6 

Effects of Targeted Disruption of the Growth Hormone Receptor Gene on Male Sexual 
Behavior and Ability to Induce Estrus Synchrony I A. Barthe, WB. Croson, ]]. Kopchick 
CDK Activating Kinase in Different Lineages of the Mouse Testis I S.E. Ravnik, WL. Mcfen-az., 
E.A. Whitmire, J.M. Kim 
Mechanism of Action of the Antispermatogenic Drug 1-(2,4- Dichlorobenzyl) Indazole-3-
Carboxylic Acid (Lonidamine) I]. Grima, B. Sivestrini, C.Y. Cheng 
Identification of a Germ Cell cDNA Encoding a Binding Protein Which Recognizes the Rlla 
Transcriptional Promoter of cAMP-Dependent Protein Kinase I M.W Collard, D. Meents 
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Annual Meeting 

12:00 NOON LUNCH 

1:30 PM 

WOMEN IN ANDROLOGY LUNCHEON MEETING 

Churchill Downs 
A Woman in a Man's World 
jean L. Fourcroy, MD, PhD, Food and Drug Administration, Bethesda, Maryland 

PHARMACIA & UPJOHN CLINICAL DEBATE: 

ARE ENVIRONMENTAL EXPOSURES CAUSING DECREASED SPERM PRODUCTION OR FUNCTION? 

Regency South 
Chair: David M. deKrester, MD 
Yes 
Richard Sharpe, PhD, MRC Reproductive Biology Unit, Edinburgh, Scotland 
No 
Brian P. Setchell, PhD, DSc, University of Adelaide, Australia and Karolinska Hospital, Stockholm, Sweden 
Can We Answer This Question . . .  and If So, How? 

3:30 PM 

_4:00 PM 

�:00 PM 

Robert E. Chapin, PhD, NTP/NIEHS, Research Triangle Park, North Carolina 
- -

REFRESHMENT BREAK IN THE EXHIBIT HALL 

Regency North 

POSTER SESSION I 

Regency North 

ANNUAL BANQUET 

Kentucky Derby Museum at Churchill Downs 
Buses will leave the hotel at 6:45 pm and return between 10:00 pm and 1 1 :00 pm 

Monday, April 121 1999 
7:00 AM 

8:00 AM 

8:10 AM 

8:15 AM 

PAST PRESIDENTS' BREAKFAST 

Seneca 

PRESENTATION OF THE DISTINGUISHED SERVICE AWARD TO DAVID W. HAMILTON, PHD 

Regency South 
Sponsored by the Genetics &: IVF Institute 

PRESENTATION OF THE YOUNG ANDROLOGIST AWARD TO STUART E. RAVNIK, PHD 

Regency South 
Sponsored by the Texas Institute for Reproductive Medicine &: Endocrinology, P.A. 

ASA STATE-OF-THE-ART LECTURE 

Regency South 
Chair: Gail Cornwall, PhD 
Sperm/Egg Interactions 
David Garbers, PhD, University of Texas Southwestern Medical Center/HHMI, Dallas, Texas 

ASA ANNUAL BUSINESS MEETING AND AWARDS PRESENTATIONS 

Regency Sou th c.---

New Investigator Award Cf ,  l� 1 I t't. �-� 
Sponsored by West Michigan Reproductive Institute, P.C. 

Twenty-Fourth Annual Meeting of the American Society of Andrology 13 



J - � i'f: Z/ 
Annual Meeting / 

').. - �"'a\ e,UI- 19 j 570 
� - M �� l c� 1 1 ,, cr z 

10:00 AM 

10:30 AM 

10:30 AM 

14 

Outstanding Original Research Awards/ 
Sponsored by Hamilton Thorne Research 
Research Excellence Award for Female Student/Fellow - � �·,,__ 
Funded by donations from ASA members t:1 r55 
Student!Irainee Merit Awards · ��,,,...... 
Thomas S .K. Chang Student Travel Fund Awards "S"<-\-te. u\ 

-.._____--
COFFEE BREAK IN THE EXHIBIT HALL 

Regency North 

ORAL SESSION II: SPERM FUNCTION (SIMULTANEOUS SESSION) 

Regency South 
Chairs: Dolores ] .  Lamb, PhD and Charles H. Muller, PhD 
7 Mouse Sperm Cyropreservation: Dialysis Addition of Cryoprotectant and IVF with Direct 

Insemination Post-Thaw Provides Promising Route to Transgene Transmission I B. T. Storey, 
KA Thompson, ]. Richa, S.A. Liebhaber 

8 Effect of Nociceptin, a Newly Discovered Peptide, on Sperm Motion, Viability and Membrane 
Integrity I R. Wang, Y. Ye, H.C. Champion, S.C. Sikka, W.].G. Hellstrom, R. Lewis 

9 Changes in Chromatin Structure for Human Sperm Either Attached to or Released from 
Oviduct Epithelial Cells in Coculture for Six Days I J.E. Ellington, D. Evenson, C. Schneider, 
L. Jost, S. Broder, R. W. Wright, J1: 

10  L-Type Voltage-Dependent Calcium ( Ca2+) Channel (VDCC) al Subunit Transcripts from 
Ejaculated Sperm: Inter-Male Variability in Isoform Expression I L.O. Goodwin, D.S. Karabinus, 
R.G. Pergolizzi, S. Benoff 

[JP The Novel Sperm Protein (SP22) Appears to Play a Functional Role in Fertilization I 
G.R. Klinefelter, ].D. Suarez, N.L. Roberts, H.D.M.Moore 

12 Cloning the Whipless Sperm Tail Assembly Defect I S.H. Pilder, S.A. Samant, ]. Fossella, 
L.M. Silver 

ORAL SESSION III: ANIMAL ANDROLOGY (SIMULTANEOUS SESSION) 

Conference Theatre 
Chairs: Rupert P. Amann, PhD and Larry Johnson, PhD 
1 3  Reproductive and Biomedical Survey of Giant Pandas in Captivity in China I ].G. Howard, 

G. He, X. Li, H. Chen, W. Zhong, ]. Zhang, S. Huang, Z. Xie, D. Janssen, L. Phillips, S. Ellis, D.E. Wildt 
14 Spermiation in Toads After Luteinizing Hormone-Releasing Hormone Treatment: Developing 

S afe, Reliable Methods for Sperm Collection in Endangered Amphibians I A.R. Obringe1; 
].K. O'Brien, R.L. Saunders, T.L. Roth 

1 5  The Effect of Androgen on Veno-Occlusion During Erection in Male Rats I Y. Dai, V Stoppe1; 
R. Lewis, T. Mills . 

1 6  The Influenec of a Type 5 Cyclic GMP-Specific Phosphodiesterase Inhibitor on Penile Erection 
in the Cat I T.]. Bivalacqua, H.C. Champion, S.K. Purohit, P.]. Kadowitz, P.C. Doherty, 
W.].G. Hellstrom 

1 7  Intracavernosal Pressure Monitoring in Mice: Responses to Electrical Stimulation of the 
C avernous Nerve and to Intracavernous Drug Administration I S.E Sezan, A.L. Burnett 

18 Long-Term Effects of Triptolide on Spermatogenesis, Epididymal Sperm Functions and 
Fertility in Male Rats I P.N. Huynh, A.P. Sinha Hikim, K. Stefanovic, Y.H. Lue, A Leung, V Atienza, 
S. Baravarian, R.S. Swerdloff, C. Wang 
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Annual Meeting 
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12:00 NOON LUNCH 

1:30 PM 

3:00 PM 

3:30 PM 

5:00 PM 

7:00 PM 

8:30 PM 

LABORATORY SCIENCE FORUM LUNCHEON MEETING 

Keeneland 
On the Look-Out for Drug- or Environmentally-Induced Male Infertility 
Sally D. Perreault, PhD, US Environmental Protection Agency, Research Triangle Park, North Carolina 

ORAL SESSION IV: CLINICAL ANDROLOGY 

Regency South 
Chairs: Peter N. Schlegel, MD and Ronald S. Swerdloff, MD 
19 A New Male Contraceptive Pill/Patch Combination: Oral Desogestrel and Transdermal 

Testosterone in Suppression of Spermatogenesis in Men I WM. Hair, K. Kitteridge, EC. W Wu 

20 Hormonal Control of Spermatogenesis: ls Man a Rat? I J.P. ]arow, H. Chen, B.R. Zirkin 
2 1  C atenin Transcripts in Ejaculated Sperm: Evidence for Cadherin-Mediated Function I 

LO. Goodwin, D.S. Karabinus, R.G. Pergolizzi 
22 Pregnancies & Children from ICSI Using Sperm of Y-Deleted Azoospermic & Severely 

Oligospermic Men: Transmission of the Y-Deletion to Male Offspring I S.]. Silber, LG. Brown, 

R. Alagappan, L. Pooler, D.C. Page 
23 A High Frequency of Y Chromosome Deletions in Males with Non-Idiopathic Infertility I 

C. Krausz, L. Quintana-Murci, S. Barbaux, J.P. Siffroi, H. Rouba, D. Delafontaine, G. Arvis, 

J.M. Antoine, E. ]eandidier, ].-P. Dadoune, M. Fellous, K. McElreavey 

24 Efficacy of Sildenafil Citrate Based Upon Diagnosis or Response to Previous Therapy I 
J.P. ]arow, A.L. Burnett, A.M. Geringer 

REFRESHMENT BREAK AND RAFFLE DRAWING IN THE EXHIBIT HALL 

Regency North 

SYMPOSIUM I: ERECTILE DYSFUNCTION 

Regency South 
Chairs: Marc Goldstein, MD and Eberhard Nieschlag, MD 
Basic Mechanisms of Erectile Dysfunction 
Arthur L. Burnett, MD, johns Hopkins Hospital, Baltimore, Maryland 
Medical Evalution and Treatment 
Glenn R. Cunningham, MD, Baylor College of Medicine & Houston VAMC, Houston, Texas 
Urologic Aspects 
Wayne ].G. Hellstrom, MD, Tulane University Medical Center, New Orleans, Louisiana 

POSTER SESSION II 
Regency North 

STUDENTfIRAINEE COLLOQUIUM 

Keeneland 
Research Paths in Academia and Industry 
Terry T. Turner, PhD, University of Virginia School of Medicine, Charlottesville, Virginia 
Diarmaid H. Douglas-Hamilton, AM, Hamilton Thorne Research, Beverly, Massachusetts 

STUDENT SOIREE 

Keen eland 
Sponsored by California Cryobank, Inc. 
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Annual Meeting 

Tuesday, AprH 13, 1999 
8:00 AM 

9:00 AM 

10:30 AM 

11:00 AM 

LATIN AMERICAN LECTURE 

Regency South 
Chair: Luis ].  Rodriguez-Rigau, MD 
Epididyrnal Proteins: Their Role in Fertilization and Potential Use for Fertility Regulation 
Patricia S. Cuasnicu, PhD, Instituto de Biologia y Medicina Expe1imental, Buenos Aires, Argentina 

SYMPOSIUM II: THE PHYSIOLOGICAL ROLES OF ESTROGENS IN MALES 

Regency South 
Chairs: Shalender Bhasin, MD and Edward M. Eddy, PhD a_ O � 
Estrogen Receptor Localization and Function / 
Rex A. Hess, PhD, University of Illinois at Champaign-Urbana, Urbana, Illinois 
The Effects of ER-a and ER-� Knockouts 
Kenneth Korach, PhD, NIH/NIEHS Environmental Disease Medical Program, 

Research Triangle Park, North Carolina 
The Human Syndromes Produced by Estrogen Receptor or Aromatase Deficiencies 
Eric P. Smith, MD, Children's Hospital Medical Cente1; 
University of Cincinnati College of Medicine, Cincinnati, Ohio 

COFFEE BREAK 

Regency Foyer 

AMERICAN UROLOGICAL ASSOCIATION LECTURE 

Regency South 
Chair: Jon Pryor, MD 
Past, Present and Future of Prostate Tumor Markers 
Paul H. Lange, MD, University of Washington, Seattle, Washington 

12:00 NOON CONCLUSION 

Future Meetings 

2000: Boston, Massachusetts 
Laboratory Workhop April 7 
Postgraduate Course April 8 
Annual Meeting April 9 - 1 1  

2001 :  Montreal, Quebec, Canada 
VII International Congress of Andrology, 
hosted by the American Society of Andrology 
June 1 5  - 19  

2002: Seattle, Washington 

2003: New York, New York 

For additional information on all meetings, contact: 
American Society of Andrology 
74 New Montgomery, Suite 230 
San Francisco, CA 94105 
Phone: (415) 764-4823 Fax: (415) 764-49 15  
Email: asa@hp-assoc.com 
URL: http://godot.urol.uic.edu/-androlog/ 
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Laboratory Workshop: Andrology Testing -
Separating the Wheat from the Chaff 

Course Description 
The morning session will address our current understanding of the attributes of a fertile spermatozoon and, in anticipa
tion of a new version of the WHO manual, the latest normal reference values for a semen sample. The value of current 
sperm function tests and the "new" role of electron microscopy as partner of the semen analysis will also be presented. 
The afternoon session will present the latest advances from the andrology research labs, namely molecules involved in 
the control of spermatogenesis, methods for assessing sperm fertilization competence and genetic analysis of the infer
tile male. The workshop will conclude with an interactive discussion involving the entire audience and all speakers, the 
goal of which is to reach a consensus on the best structured approach to evaluate semen from the subfertile male. 

Tuesday, April 13, 1999 
Conference Theater 

8:00 AM 

8:30 AM 

9:00 AM 

9:55 AM 

10:10 AM 

11:05 AM 

INTRODUCTION 

Pasquale Patlizio, MD, 1 999 Andrology Laboratolies Committee Chair 

ATTRIBUTES OF FERTILE SPERMATOZOA 

Chlistopher]. De jonge, PhD, HCLD, Reproductive Health Associates, P.A., St. Paul, Minnesota 

SEMEN ANALYSIS: THE LATEST READINGS 

Chlistopher LR. Banatt, PhD, Birmingham Womens Hospital, Birmingham, England 

COFFEE BREAK 

CURRENT SPERM FUNCTION TESTING 

Charles H. Muller, PhD, University of Washington, Seattle, Washington 

ELECTRON MICROSCOPY AND SEMEN ANALYSIS: VIABLE PARTNERS 

Hector E. Chemes, MD, PhD, Buenos Aires Childrens Hospital, Buenos Aires, Argentina 

12:00 NOON LUNCH (ON YOUR OWN) 

1:00 PM NEW MOLECULES INVOLVED IN SPERMATOGENESIS 

Norman B. Hecht, PhD, Center for Research on Reproduction and Womens Health, Philadelphia, Pennsylvania 

1:35 PM 

2:20 PM 

2:30 PM 

3:10 PM 

3:40 PM 

5:00 PM 

ASSESSMENT OF SPERM CELLULAR MATURITY AND FERTILIZATION POTENTIAL 

Gabor B. Huszar, MD, The Spe1m Physiology Laboratory, Yale University School of Medicine, New Haven, Connecticut 

REFRESHMENT BREAK 

ARE SPERM ASSAYS PASSE? 

Gerald Schatten, PhD, Oregon Health Sciences University, Beaverton, Oregon 

GENETIC TESTING IN THE ANDROLOGY LAB 

Ma1ijo Kent-First, PhD, Promega Corp. and University of Wisconsin, Madison, Wisconsin 

SUMMARY AND PANEL DISCUSSION: A STRUCTURED MANAGEMENT APPROACH TO MODERN 

ANDROLOGY TESTING 

All speakers participating; Pasquale Pat1izio, MD, moderator 

CONCLUSION 
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Poster Session I 
Sunday, April 1 1, 1999 4:00 pm - 6:00 pm 

Sperm I 

25 The Effects of Cryopreservation on Testicular Sperm DNA I E.K. Steele, N. McClure, S.E.M. Lewis 

26 Separation of Sperm Through a 12 Layer Percoll Column Decreases the Percentage of Sperm Staining with 
Quinacrine I ].H. Check, K. Swenson, A. Bollendoif, R. Long, K. McMonagle, W. Hourani 

2 7 GnRH Antagonists Inhibit Sperm Binding to the Human Zona Pellucida (hZP) I P. Morales, E. Pizarro, 

C. Pasten 
28 Abstract Withdrawn 
29 Sperm Morphology and Motility in Related Guinea Pig Species with Different Mating Strategies I 

T. G. Cooper, S. Weydert, C.H. Yeung, N. Sachser 

30 Effects of Mullerian Inhibiting Substance (MIS) and Sodium Orthovanadate (Na3V04) on Capacitation and 
Acrosome Reaction (AR) in Human Sperm I S. Kang, Y. Siow, M.E. Fallat, A.M. Belker 

3 1  Effects o f  Mullerian Inhibiting Substance (MIS) on Protein Kinase C-Dependent Capacitation and Acrosome 
Reaction (AR) in Human Sperm I ].K. Brown, Y. Siow, M.E. Fallat, C.L. Cook, A.M. Belker 

32 Lack of Involvement of a Membrane NADPH Oxidase in Superoxide Anion Generation by Human 
Spermatozoa I ].S. Annstrong, M. Rajasekaran, W].G. Hellstrom, S.C. Sikka 

33 A Novel Sperm - Oocyte Plasmalemma Binding Assay I A.A. Redkar, S.H. Pilder, P. Olds-Clarke 

34 Epididymal and Ejaculated Canine Sperm Function Before and After Cryopreservation I D.L. Luttinen, 
J.E. Ellington, M.A. Memon, K. Kamolpatana, R. W. Wright Jr. 

35 The Effects of Calmodulin Antagonists on Capacitation of Mouse Sperm I Y. Si, P. Olds-Clarke 

36 Identification and Characterization of a Novel Functional Estrogen Receptor on Human Spermatozoa: 
Interferences with Progesterone Effects I M. Luconi, M. Muratori, G. Forti, E. Baldi 

Reproductive Tract I Erectile Function 

37 Defects in Sperm Volume Regulation as a Cause of lnfertility in the C-ROS Tyrosine Kinase Knockout 
Mouse I C.H. Yeung, E. Sonnenberg-Riethmacher, IG. Cooper 

38 Regulation of Basal Cell Number and Macrophage Expression in the Mouse Epididymis by Components of 
Testicular Fluid I P.  Seiler, E. Nieschlag, T.G. Cooper 

39 Immunocytochemical Localization of Secretory Proteins, Lysosomal Enzymes and Endocytic Receptors in 
the Cauda Epididymidis and Vas Deferens of Adult Rats I S. Andonian, L. Hermo 

40 Androgens Regulate a6�4 Integrin Expression in Human Prostate Cancer Cell Lines I L. Bonaccorsi, 
M. Muratori, V. Carloni, M. Serio, G. Forti, E. Baldi 

4 1  Catalase Activity in Equine Semen and Accessory Glands I C.G. Gravance, B.A. Ball, V. Medina, I.KM. Liu 

42 Hormonal Regulation and Function of the B-MYC Oncogene I G.A. Cornwall, Q. Xiao, S.R. Hann 

43 Regulation of Epididymal GGT mRNA-IV by the Ets Family Transcription Factor PEA3 I R.]. Lye, Z]. Lan, 
J.C. Labus, B. T. Hinton 

44 The Effect of Novel Nitric Oxide Donors on Penile Erection in the Cat I H. C. Champion, T]. Bivalacqua, 
R. Wang, L.K. Keefer, P.C. Doherty, W.].G. Hellstrom 

45 Mutation Screening of Cystic Fibrosis Gene in Mexican Patients with Congenital Bilateral Absence of Vas 
Deferens I M. Diaz, S.E. Flores Martinez, M. Dean, L.A. Flores, M.P. Gallegos Arreola, M. C. Moran Moguel, 
]. Sanchez Corona 

46 Treatment Efficacy of Sildenafil in Male Erectile Dysfunction as Assessed by the Edits Questionnaire I 

E.K. Hong, S.E. Althof, A.R. McCullough 
4 7 al-Adrenoceptor Subtypes in the Rat Epididymis: Regional Expression and Changes with Sexual 

Maturation I D.B.C. Queir6z, C.S. Porto, M.C.W. Avellar 
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Poster Session I 
Sunday, April 1 1, 1999 4:00 pm - 6:00 pm 

Fertility / Infertility 1 
48 Good Pregnancy Rates (PRs) and Implantation Rates Following In Vitro Fertilization (IVF) with 

Intracytoplasmic Sperm Injection (ICSI) for Low Hypoosmotic Swelling (HOS) Scores I ].H. Check, 
D. Katsoff, D. Summers-Chase, K. Swenson, ]. Choe 

49 A Study to Determine if Limiting the Contact of Sperm with Zona Pellucida (ZP) Reduces the Rate of 
Spontaneous Abortions (SAB) I ].H. Check, K. Swenson, D. Katsoff, C. Wilson, ]. Choe 

50 The Incidence of Idiopathic Poor Fertilization in an In Vitro Fertilization (IVF) Program I ].H. Check, 

C. Wilson, D. Lurie, ]. Choe 

5 1  In Vitro Fertilization (IVF) with Intracytoplasmic Sperm Injection (ICSI) is an Effective Therapy for Male 
Factor with Antisperm Antibodies (ASA) I ].H. Check, ]. Choe, D. Summers-Chase 

52 Ureaplasma Urealyticum Diagnosis by PCR in Infertile Men and its Clinic Relevance I O.G. Diaz-Gutierrez, 

M.G. Gallegos-Avila 

53 The Expression of Vitronectin by Human Spermatozoa and their Fertilizating Ability I Y. Limin, H. Yaping, 
C. ]inhu, L. Song, R.A. Bronson 

54 Cystic Fibrosis Mutation Analysis in Men with Auto-Immunity to Spermatozoa I R.A. Bronson, S.K. Bronson, 

L. Oula, B.A. Allitto 

55 Recovery of High Quality Spermatozoa from Deficient Specimens for Assisted Reproductive Technologies 
(ARTs): Employment of the Multi-ZSCtm Swim-Up Method I P.M. Zavos, ].R. Correa, P. Aslanis, 
P.N. Zarmakoupis-Zavos 

56 The Use of a Gravity Free Centrifugation (GFC) Technique During Swim-Up: Improvements in Sperm 
Quantitative and Qualitative Measurements I P.M. Zavos, R.S. ]eyendran, P.N. Zarmakoupis-Zavos 

57 Role of Bacterial Pathogens in Male Factor Infertility I S.C. Sikka, ].S. Armstrong, LG. Human, W].G. Hellstrom 

58 Optimizing IVF Fertilization: Numerical Dose-Compensation (DC) and Biomarkers I S. Benoff, G.W. Cooper, 
T. Paine, I.R. Hurley, B. Napolitano, A. Jacob, A. Hershlag 

Testis 1 
59 Alteration of Sertoli and Leydig Cell Functions after Spinal Cord Injury in the Rat I H.ES. Huang, M.  T. Li, 

R. Anesetti, W. Giglio, J.E. Ottenweller, L.M. Pogach 

60 Protective Effects of Antioxidants on Testicular Function of Varicocelized Rats I N. Suzuki, Y. Yamamoto, 

I. Miyagawa, P.M. Zavos, N. Sofikitis 
61 Absence of Transitional Protein 1 Reduces Fertility in Mice I C.R. Christian, Y.E. Yu, Y. Zhang, E .  Unni, 

M.M. Weil, R.R. Behringer, J.M. Deng, M.L. Meistrich 

62 Transcription Factor GATA-4 Physically Interacts and Cooperates with the Nuclear Receptor SF-1 to 
Enhance MIS Gene Transcription I].]. Tremblay, E. Legault, V. Tremblay, R.S. Viger 

63 The Function Analysis of TBP-1 Component of 26S Proteasome, in the Mouse Testis: Molecular Cloning of 
Characterization of a Novel TBP-1 Interacting Protein (TBPIP) I T.  Tanaka, T. Nakamura, K. Kuratsukuri, 
R. Yasumoto, M. Kawano, T. Kishimoto 

64 Circannual Circulating Testosterone Concentrations and Semen Characteristics in the Northern Pintail 
Duck (Anas Acuta) I L.M. Penfold, T. Herzog, W. Lynch, L. Ware, D.E. Wildt, S. Derrickson, S.L. Monfort 

65 Effect of Heat on Testicular Heat Shock Protein Expression I P.N. Huynh, K. Stef anovic, R. Hwang, C. Ching, 
A.P. Sinha Hikim, C. Wang, R.S. Swerdloff 

66 Rapid Suppression of a Spermatogenesis in the Rat by Combined Treatment with GnRH-Antagonist and a 
Single Heat Exposure I Y.H. Lue, A.P. Sinha Hikim, C. Wang, A. Casillas, L. Bono, A. Leung, R.S. Swerdloff 

67 Expression and Regulation of RBM7 a Novel RNA Binding Protein in Testicular Cells I K. Chan, T.B. Guo, 

A.P. Mitchell, W.A. Salameh 
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Sunday, April 1 1, 1999 4:00 pm - 6:00 pm 

68 Sertolin is a Novel Testicular Product to Study Sertoli-Germ Cell Interactions: Its cDNA Cloning, 
Regulation and Partial Characterization I D.D. Mruk, CY. Cheng 

69 Meiotic Expression of CDK2�, a CDK2 Splice Variant, in the Male Mouse I D.M. Simons, T.B. LeGrow, 

S.E. Ravnik 

70 StAR, Free Cholesterol in Mitochondria and Peroxisomes in MAIO-Tumor Leydig Cell Steroidogenesis I 

S.M.L.C. Mendis-Handagama, D.B. Hales, KR. Teunissen van Manen, E.E Lewin 

7 1  Initiation of Adult Leydig Cell Differentiation in the Prepubertal Rat Testis is Not Dependent on 
Luteinizing Hormone (LH) I H.B.S. Ariyaratne, S.M.L.C. Mendis-Handagama, D.B. Hales, ].I. Mason 
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Poster Session II 
Monday, April 12, 1999 5:00 pm - 7:00 pm 

Sperm II 
72 Pattern of DNA Amplification in Human and Bull Sperm by Amilogenin Gene Specific Primers I 

A.M. Hossain, S. Barik, B. Rizk, I.H. Thomeycroft 

73 Successful Insemination of the Northern Pintail Duck (Anus Acuta) Using Cold-Stored Sperm I V. Hamal, 

W. Lynch, D.E. Wildt, S. Derrickson, D. Bird, L.M. Penfold 
74 Magnetic Cell Separation as a Fast and Efficient Method for Isolation of Viable Spermatogonia from Rodent 

and Primate Testes I V.V. Schonfeldt, S. Schlatt 

75 Protective Effect of Cyclodextrin-Cholesterol Inclusion Complexes for Cold Shocked Bovine Sperm I 

C.A. Byrne, M. T. Kapmth, J.E. Parks, S.R. Hough 

76 Recombinant Human ZPC Induces the Acrosome Reaction in Human Sperm I B. Bean, W. Li, S. Gibson, 

]. Hanis 
77 Measurement of  Nitric Oxide (NO) in Human Spermatozoa by Electron Paramagnetic Resonance (EPR) 

Spectroscopy: Capacitation Increases No Production I M.B. Herrero, S. Chatterjee, C. Gagnon 
78 Reactive Oxygen Species Regulates the Level of cAMP in Human Spermatozoa by Inhibiting Sperm 

Phosphodiesterase Activity During Capacitation I L. Lefievre, E. de Lamirande, C. Gagnon 

Fertility / Infertility II 
79 Functional Assessment of Cyropreserved Human Sperm Obtained Using Overnight Transport Kit I 

R. Dolgina, G.S. Prins 

80 Abnormal Parameters in Semen Samples of Infertile Males with Bacteria I]. Rojas-Retiz, C. Bravo-Gatica, 

R. Tapia-Serrano 
8 1  Characterization o f  Nitric Oxide Metabolites in Seminal Plasma of Infertile Men I M. Rajasekarnn, 

S.C. Sikka, W.].G. Hellstrom, M. Monga 
82 Detection of DNA Fragmentation in Human Sperm by Flow Cytometry: Correlation with Routine Semen 

Parameters I M. Muratori, E. Filimberti, I. Nod, P. Pecchioli, G.B. Vannelli, E. Baldi, G. Forti, M. Maggi 
83 Assessment of Quality of Expired Culture Media by Human Sperm Bioassay I A.M. Hossain, R. Reed, C. Huff, 

I.H. Thomeycroft 
84 Tripeptidyl Aminopeptidase Activities in Human Seminal Plasma I MJ. Wilson, R.H. Stein, ].L. Pryor, 

H. Hensleigh, C. Ercole, K. W. Kaye, HJ.S. Dawkins, N.E Wassennan, P. Reddy, A.A. Sinha 
85 Docosahexaenoic Acid Content in Human Spermatozoa: A Biochemical Marker for Sperm Maturation I 

M. Ollero, ]. G. Alvarez 
86 The Value of Scrotal Ultrasound in the Evaluation of Male Infertility I EH. Pierik, G.R. Dahle, 

J.M. van Muiswinkel, ]. T.M. Vreeburg, R.EA. Weber 
87 Exposure of  Eosin-Nigrosin Stained Slides to Humidity Causes Stain Lability I]. Quigley, D.R. Kinzer, 

C. Caruso, S.A. Rothmann 
88 ROSNI and ROSI Revisited I SJ. Silber, L. Johnson 
89 ICSI Outcome is Unaffected by Frozen Testicular Sperm from Obstructed or Unobstructed Azoospermics I 

D.S. Karabinus, C. Racowsky, P. Xia, L.A. Rudzitis, M]. Bannatz, S.S. Dickstein, T.]. Gelety 
90 Antigravitational Centrifugation Swim-Up: Comparison of a Second Prototype Centrifuge Versus Standard 

Sperm Swim-Up I CJ. Babbo, M. Ivanovic, B.R. Hecht, R.S. Jeyendran 
9 1  Role of Leukocytospermia in Oxidative Stress I R.K. Shanna, EE Pasqualotto, D. Nelson, AJ. Thomas, Jr., 

A. Agarwal 
92 Evaluation of Acrosomal Status and Sperm Viability in Fresh and Cryopreserved Specimens by the Use of 

Fluorescent Peanut Agglutinin Lectin and Hypo-Osmotic Swelling Test I S.C. Esteves, R.K. Shanna, 
A.]. Thomas, Jr., A. Agarwal 

93 Relationship Between Oxidative Stress and Semen Characteristics in Subfertile Men I EE Pasqualotto, 
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R.K. Sharma, D. Nelson, A]. Thomas, ]1:, A. Agarwal 

94 Percent Motile Sperm, Not Total Number of Motile Sperm Predicts Pregnancy After Intrauterine 
Insemination I E.B. Pasqualotto, ].A. Daitch, T. Falcone, A]. Thomas, ]1:, A. Agarwal 

95 Ureaplasma Urealyticum Infection in Men is  Associated with Abnormal Seminal Reactive Oxygen Levels 
and Absence of Leukocytospermia I J.M. Potts, R.K. Shanna, EE Pasqualotto, A. Agarwal 

96 Sperm Maturity and the Extent of  DNA Degradation in Sperm Fractions Prepared by Various Methods I 

E.L. Kovanci, L Vigue, E. Cosmi, G. Huszar 

9 7  A Modified Vasoepididymostomy (VE) with Simultaneous Double Needle Placement, Tubulotomy and 
Invagination I ].L. Marmar 

98 Prevalence of Anti-Sperm Antibodies in Serum From Healthy Individuals Grouped by Gender and Age I 

C. Correa, A.P. Cadavid, J.E. Ossa 

99 Controlling for Varying Abstinence Intervals in Human Semen Studies I S.D. Pe1Teault, ]. Rubes, S .  Selevan 

100 Use of a Flow Phantom Model to Evaluate the Efficacy of Color Power Ultrasound in Detecting Varicoceles I 

E. One!, T. Y.  Cheng, R. Meacham, C.S. Niederberger 

101  Characterization o f  a.-L-Fucosidases of Human Semen I B.Bean, S .  Khunsook, K. Glimm, K. Choowongkomon, 
T. Baney, V. Heredia, A. Tweedie, ].A. Alhadeff 

Testis II 
102 Laser Capture Microdissection (LCM) of Testis I C.A. Suarez-Quian, S. Goldstein, R.E Bonner 

103 Proteases (P), Protease Inhibitors (PI), and Cytokines (CK) are Involved in the Formation of Specialized 
Sertoli Cell (SC)-Germ Cell (GC) junctions Invitro I D.D. Mruk, C.Y. Cheng 

104 Regulation of Sertoli Cell (SC) Extracellular Superoxide Dismutase (SODEx) by Germ Cells (GC) Invitro I 
D.D. Mruk, B. Silvestrini, C. Y. Cheng 

105 Disruption of the Mouse Prosaposin Gene Affects Late Spermiogenesis and the Development of the Prostate 
and Seminal Vesicles I C.R. Morales, Q. Zhao, K. Suzuki 

106 Protection Against Methoxyethanol (MAA) - Induced Spermatocyte Apoptosis with Protein Kinase 
Inhibitors in Cultured Rat Seminiferous Tubules I T. ]indo, L.H. Li, R.N. Wine, R.E. Chapin 

107 Expression o f  a Rat Sperm Protein (CAPl) Possibly Involved in Fertilisation I A .  Wagenfeld, M.  Sute1; 
T. G. Cooper 

108 GPI-Anchored Ceruloplasmin is Present on the Sertoli Cell Surface and is Concentrated in Detergent 
Insoluble Cell Extracts I R.R. Fortna, S.E. Nyquist 

109 Effects of Long-Term Treatment with Testosterone Enanthate on the Pharmacokinetics of Testosterone in 
Adult Rhesus Monkeys I A. Tyagi, M. Rajalakshmi 

1 10 Effects of Cyclosporine on Sex Hormones in Male Rats I P.  ]ha, M. Srinivas, S. Agarwala, M.M. Misra 

1 1 1  Duration Dependent Effect of Transient Neonatal Hypothyroidism on Sertoli Cell Number, Plasma and TIF
ABP Concentration I R.R. Mani Maran, D.A. ]eyaraj, M.M. Aruldhas 

1 12 Sertoli Cell Factors Regulate the Expression of a Gene Encoding a von Ebner-Like Protein and the 
Huntington Disease Protein in the Testis I V.  Syed, E. Gomez, N.B. Hecht 

1 13 Androgen Receptor (AR) in Hypoplastic Sertoli Cells of Human Cryptorchidism I]. Regadera, E Martinez
Garcia, P. Gonzalez-Peramato, A. Serrano, M. Nistal, C.A. Suarez-Quian 
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1 
OXIDATNE 3a-HYDROXYSTEROID DEHYDROGENASE ACTIVITY IN 
RAT LEYDIG CELLS IS CORRELATED WITH ABUNDANT EXPRESSION 
OF RETINOL DEHYDROGENASE TYPE IL D.O. Hardy*, R.S. Ge, J.F. 
Catterall* and M.P. Hardy, Population Council, New York, NY. • 

Metabolism of testosterone to weak androgens limits the amount of this steroid that 
is secreted by Leydig cell precursors. High levels of the testosterone metabolizing 
enzyme, 3a-hydroxysteroid dehydrogenase (3a-HSD), ;ire present in Leydig cell 
precursors from prepubertal rats and the observed oxidative and reductive activities 
of 3a-HSD can be explained by the presence of the NADP(H)-dependent, cytosolic 
protein that has been cloned and characterized in rat liver. This enzyme catalyzes 
NADPH-dependent reduction of dihydrotestosterone (DHT) to 5a-androstane-
3a, 17�-diol (3a-diol) when assayed in intact cells. However, a predominantly 
oxidative 3a-HSD activity is detected in Leydig cells from adult (90-day) rats 
(ALC), which converts 3a-diol to DHT. In contrast to the liver enzyme, we have 
found the Leydig cell 3a-HSD oxidative activity to be microsomal and NAD
dependent. In the present study we sought to identify candidates for the oxidative 
activity by sequence comparison among various members of the all-trans-retinol 
dehydrogenase family. These enzymes are closely conserved in sequence, 
localized in microsomes, and share the ability to oxidize 3a-diol to DHT. 
Sequences from identical and nearly identical regions in the putative cytosolic 
domains were chosen as targets for primers with which to selectively amplify their 
cDNAs. Some positions in the primers were synthesized with mixed bases to allow 
for unknown third codon usage. Using these mixed consensus primers we obtained 
appropriately-sized PCR products from ALC, rat testis, human liver, rat kidney, rat 
ventral prostate, and rat liver. The PCR products from ALC were directly cloned 
using a linearized vector containing an unmatched thymidine. The sequences of 1 1  
clones were determined and all were identical to retinol dehydrogenase type II 
(RoDHll). Although RoDHII has not been shown to oxidize 3a-diol to DHT, its 
sequence is 82% identical to RoDHI, which does. Our data suggest that RoDHII is 
abundant in ALC, and is the major species present in ALC among the closely 
related sterol dehydrogenases. To test this hypothesis, we will examine the 
oxidation of 3a-diol to DHT in transfected CHO-P cells expressing RoDHII. 
Supported in part by NIH HD-32588 

3 
EFFECTS OF TARGETED DISRUPTION OF THE GROWTH 
HORMONE RECEPTOR GENE ON MALE SEXUAL BEHAVIOR 
AND ABILITY TO INDUCE ESTRUS SYNCHRONY. A. Bartke, 
W. B. Croson,* and J. J. Kopchick.* #. Dept. Physiology, Southern 
Illinois Univ., Carbondale, IL 62901-65 1 2  and #Edison Biotechnology 
Institute, Ohio Univ., Athens, OH 45701 .  

Mice with targeted disruption (knock-out, KO) of the growth hor
mone receptor (GH-R) gene are GH resistant as evidenced by sup
pression of serum insulin-like growth factor-I (IGF-I) levels, reduced 
growth, and diminutive size in spite of elevated serum GH (Zhou et al., 
PNAS 94: 13215, 1 997). Most of the GH-R-KO males are fertile 
(Zhou et al . ,  1997) but their fertility is quantitatively reduced 
(Chandrashekar, Bartke, and Kopchick, unpublished data). Adult GH
R-KO males have normal plasma levels of LH and testosterone, but LH 
responses to LHRH in vivo and testicular testosterone responses to LH 
in vitro are significantly reduced (Chandrashekar, Bartke, and 
Kopchick, unpublished data). Adult GH-R-KO and nor-ma! (N) males 
were observed for 60 min for copulatory behavior in the presence of 
ovariectomized, estradiol and progesterone primed females. In 
comparison to N mice, significantly fewer GH-R-KO males mounted 
(3 1 % vs. 93%; P<0.00 1 )  or intromitted (8% vs. 87%; P<0.00 1) .  For 
these males that did mount, there were no significant differences 
between N and GH-R-KOs in mount latency. Other N and GH-R-KO 
males were mated with N virgin females previously housed in all 
female groups to test them for the ability to induce estrus synchrony, 
the so-called Whitten effect. Among females impregnated by N males, 
42% conceived on day 3, while among those impregnated by GH-R
KO males, 45% conceived on day 4 (P<0.02). Per cent of conceptions 
occurring on any single day except day 3 for the N males and day 4 for 
the GH-R-KO males ranged from 5 to 19%. These results indicate that 
GH resistance in GH-R-KO male mice is associated with deficits in 
copulatory behavior and reduced (or delayed) ability to produce 
pheromonal signals responsi-ble for synchronizing estrus in females. 
Supported by NIH, grant HD20001 .  

2 
TPX-1 IN nm TESTIS AND IN SPERM FUNCTION 
M. K. O'Bryan1*, M.T.W. Heam'• , D.Y. Liu3* 1 1.W.G. Baker3 and D.M. de 
Kretser1, 1Monash University Institute of Reproduction and Development, 
Monash Medical Centre, 246 Clayton Rd., 'Centre for Bioprocess Technology, 
Department of Biochemistry, Monash University, Clayton 3168, 3Dcpartment of 
Obstetrics and Gynaecology (The Royal Women's Hospital), University of 
Melbourne, Parkville, 3052, Australia. 

We have hypothesized tbat mutations in genes encoding integral components of 
the sperm tail will lead to male infertility. In the search for such genes, we have 
isolated tpx-1 which is a testis-specific gene/protein putatively involved in outer 
dense fibres (ODF) function (O'Bryan et al, 1998). Subsequently, we have used 
synthetic tpx-1 peptides to raise tpx-1-specific antiscra. Western blotting and 
sequence analysis data indicated that tpx-1 was made as a 27kDa precursor 
protein which was cleaved to a 25kDa mature form. Within both rat and human 
tissues, tpx-1 protein was immunolocalized to the developing acrosome and tail 
of the sp�rm. During acrosome development, tpx-1 was initially localized to the 
proacrosomal granule and progressively became incorporated into the acrosomal 
cap. Rat elongating spermatids just prior to spermiation showed a head 
localization of tpx-1 protein predominantly to the perforatorium. In parallel to 
sperm head development, tpx-1 protein was being incorporated into the 
developing tail and could be seen within the cytoplasm of elongating spermatids. 
Just prior to spermiation the entire principal piece of the sperm tail was 
positively labelled for tpx-1 protein. Such a protein distribution was consistent 
with the observed predominately haploid expression of tpx-1 mRNA in both rat 
and human testis sections as assessed by in situ hybridization. 

As such, tpx-1 is a haploid expressed, testis-specific transcript involved in the 
development of both the sperm acrosome and tail with potential implications in 
male infertility and contraceptive development. 

O'Bryan et al, 1998. Mol. Reprod. Dev. 50: 313-322. 

4 
CDK ACTIVATING KINASE IN DIFFERENT LINEAGES OF 
THE MOUSE TESTIS Ravnik, SE, Mcferraz*, WL, Whitmire*, EA, 
and Kim*, JM Dept. of Cell Biol. & Biochem. Texas Tech Medical 
Center, Lubbock, TX 79430. 

Cell cycle passage requires the activity of cyclin/Cdk complexes in 
both mitosis and meiosis. For full kinase activity, the Cdk subunit 
must be phosphorylated, likely by another cyclin/Cdk complex 
known as CAI< (Cdk Activating .Kinase). Most evidence indicates 
that Cyclin H/CCik7 !Unctions as a CAK and the MATl protein 
acts as a CycH/Cdk7 assembly and activation factor. To begin to 
understand the role of CAK during testis development and meiosis, 
we have examined the expression of the CAK components during 
spermatogenesis. Analysis of mRNA and protein expression of 
Cyclin H, Cdk7, and MATl revealed that these CAK components 
were limited to specific testicular cell types during development. In 
the germinal lineage, only spermatogorua, later stage meiotic cells 
(pachytene through meiosis), and early spermatids expressed 
CAK. Cells just entering meiosis (pre-Ie_ptotene to zygotene) were 
negative, suggesting that CAK may activate some mitotic and 
meiotic cyclin/Cdk complexes, but not those utilized for pre
meiotic DNA synthesis (e.g. CycA2/Cdk2 in pre-leptotene cells). 
Interestingly, in the somatic lineage, adult Sertoli cells and 
macrophages expressed CAK, but Leydig cells were completely 
negative at all stages of development analyzed. Leydig cell-derived 
cell lines, however, showed expression of CAK, sug�esting that in 
vivo, Leydig cells make use of alternate Cdk-activating 
mechanisms. Our ongoing experiments on CAK action in the testis 
will provide further insiglit on the activation and regulation of the 
cell cycle during testicular development. [Supported in part by a 
grant from the Howard Hughes Medical Institute through the 
Undergraduate Biological Sciences Education Program (JMK) and 
funds from TIUHSC and NICHD (SER).] 
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5 
MECHANISM OF AcnON OF THE ANTISPERMATOGENIC DRUG 1-(2,4-
DICHLOROBENZYL)INDAZOLE-3-CARBOXYLIC ACID (LONIDAMINE). J. Grima1, 
B. Silvestrini2�and C.Yan Cheng1 'Population Council, 1 230 York Avenue, New York, NY 
1002 1;  'University of Rome "La Sapienza", Rome, Italy. 

Lonidamine (LND) is an antispermatogenic drug known to rearrange the 
microfilament elements of the plasma membrane. As part of a program to identify new 
analogs of LND based on its core structure for male contraception, we sought to examine its 
mechanism of action. Adult rats were fed with a single oral dose of LND at 50 mg/kg b.w. 
and the expression and production of testin (a protein localized at the inter-Senoli-germ cell 
(SCJGC) junctions whose expression tightly correlates with the integrity of these junctions) 
were assessed at 1-, 6-, 1 2-hr, and 1 -, 2-, 6-, 15-, 30-, and 45-days thereafter in conjunction 
with other cell junction proteins such as N-cadherin, Z0-1 ,  connexin-33 (CX-33) and CX-
43. GC, in panicular elongate spermatids, began depletion from the SE within 2 days after 
treatment. Progressive depletion took place until the tubules were devoid of vinually all 
classes of germ cells except spermatogonia by day 1 5. It was also accompanied by a 
transient but drastic surge in the expression and production of testin suggesting the SC/GC 
junctions were disrupted. We speculate that LND exens its action at the SC/GC junctions 
by disrupting (i) cell adhesion molecules that adhere GC onto SC or (ii) the microfilament 
bundles in SC and/or GC. To test this hypothesis, adult rats (250-300 gm b.w.) were 
injected i.p. with 1 mg CdO,tkg b.w. which is known to induce fragmentation of the SC 
microfilament bundles thereby disrupting the inter-Senoli tight junctions within 24 hr of 
treatment. The expression of testin, Z0-1 ,  CX-33 and CX-43 were examined at 4, 24, 48, 72 
hr and 7 days thereafter. No change in testicular testin expression was noted when tight 
junctions were disrupted by CdC12 which is in contrast to the effect seen when animals were 
treated with LND. In addition, no changes were seen in the expression ofZ0-1, CX-33 and 
CX-43. LND induced a dose-dependent increase in the expression and secretion of testin 
from SC cultured in vitro in bicameral culture chambers where tight, adhering, and gap 
junctions are known to form. LND, however, did not induce disruption of the SC tight 
junctions in these cultures since [!"']-BSA failed to diffuse across the chamber in SC 
treated with LND at a dose up to l µg/ml. These results illustrate that LND is likely to exen 
its action at the adhering junctions and not the inter-SC tight junctions. To funher assess the 
action of LND, SC were incubated with or without cycloheximide (CHX) (50 µg/ml) for I 
hr prior to treatment with LND. While LND and CHX alone induced a surge and inhibition 
in SC testin expression, respectively, the presence of both CHX and LND induced an 
inhibition on SC testin expression vs controls indicating de novo protein synthesis is 
required for the observed LND induced testin expression in SC. In conclusion, the 
antispermatogenic effect of LND is seemingly mediated by a disruption of the SCJGC 
adhering junctions but not the inter-SC tight junctions. In addition, LND exens its action 
different from CdC12 on the microfilament elements of the testis. [Supponed by grants from 
CONRAD (CIG9605), the Rockefeller Foundation, and the Noopolis Foundation]. 

7 
MOUSE SPERM CRYOPRESERVATION: DIALYSIS 
AODmON OF CRYOPROTECTANf AND IVF WITH DIRECT 
INSEMINATION POST-THAW PROVIDES PROMISING 
ROUTE TO TRANSGENE TRANSMISSION. 
B.T. Storey, K.A. Thompson*, J. Richa*, and S.A. Liebhaber*, 

Center for Research on Reproduction and Women's Health, 
�artment of Genetics, and Howard Hughes Medical Institute, 
Uruversity of Pennsylvania Medical Center, Philadelphia, PA 

Mouse sperm cryopreservation offers a cost- and space-effective 
method for storage of genetic information in transgenic mice outside 
the animal. Sperm from B6SJLF11J males, cryopreserved with 6% 
glycerol plus 7 5% trahalose cryoprotectant added to a concentrated 
sperm suspension by dialysis in bicarbonate-free buffer, were added 
post-thaw directly to eggs from B6SJLF1/J females in IVF. For 
each experiment, three 1.5 mL drops of fertilization medium 
containing 30 eggs each was used. The eggs in each drop were 
scored for fertilimtion at the blastula/morula stage. Twelve embryos 
taken from the original 30 eggs in each drop were implanted into 
one hormonally primed CD-1 female and the number of live pups 
scored at birth 19 days after implantation. This gave three replicates 
per experiment with a total of 10 experiments. The mean number of 
morulae per 30 eggs was 21.4 ± 1 . 1  (± sd, n = 10), yield 71.3%. 
The coefficient of variation (CV) for three replicates in each 
experiment was 0.06-0. 19, mean 0. 1 1 .  The mean number of live 
pups per 12 morulae was 7. 1 ± 0.5 (± sd, n =10), yield 59.2%. 
The CV for the three replicates in each of these experiments was 
0. 13-0.29, mean 0.22. Overall yields were 71.4% for fertilization 
and 59.4% for live pups, respectively. The overall yield for live 
pups is calculated as 42 per 100 inseminated eggs. This is adequate 
to maintain a transgenic mouse strain through sperm cryostorage; 
regeneration of the strain can then be done through lVF with the 
cryopreserved sperm and subsequent embryo transfer. 
Supported by grant HD-3 1757 from NICHD. 

6 
IDENTIFICATION OF A GERM CELL cDNA ENCODING A BINDING 
PROTEIN WHICH RECOGNIZES THE RIIa TRANSCRIPTIONAL 
PROMOTER OF cAMP-DEPENDENT PROTEIN KINASE 
Michael W. Collard and Dana Meents', Department of Physiology, 
Southern Illinois University School of Medicine, Carbondale, IL 62901 

Cyclic-AMP-dependent protein kinase (PKA) will mediate important 
events in germ cell development and function, such as phosphorylation of 
CREM-t during gene expression in round spermatids, and activation of 
sperm motility. The PKA regulatory subunit Rlla is expressed at elevated 
levels in germ cells relative to somatic cells, suggesting germ cell-specific 
transcriptional mechanisms may exist to regulate this gene_ Deletion 
analysis and transient transfection assays have identified a DNA region of 
the mouse Rlla promoter (termed Hap element) required for 
transcription. Electrophoretic mobility shift assay (EMSA) indicated the 
presence of two Hap-DNA binding proteins in crude nuclear extracts of 
rat germ cells that migrated with unique mobilities to those of somatic 
cells. Yeast which were auxotrophic for histidine and Ieucine (his and 
leu) had the Hap element integrated into the his genomic locus, and 
recombinants were selected by minimal growth on -his media (Hap
yeast). Rat germ cell cDNA was synthesized and cloned into the vector 
pGAL424 (allowing -leu selection) to produce a plasmid cDNA library 
expressing fusion proteins with the activation domain of the GAL4 
transcription factor. The library was transfected into Hap-yeast, and a 
one-hybrid selection was carried out on -his, -leu media. A plasmid 
recovered from the growth-selected yeast contained a 1.7 kb cDNA 
encoding a non-fusion protein with homology to a 65 kDa mouse germ 
cell protein of unknown function that is expressed late in 
spermatogenesis. Our analysis suggests we have isolated a full length 
cDNA which should only produce a protein 30 kDa in size, which we 
refer to as HapBPl. In EMSA, protein Iysates from control yeast produced 
two Hap element shifted bands of slightly different size to those of germ 
cells Iysates. Protein extracts from yeast harboring the plasmid for 
HapBPl produced a third band that was not observed in control yeast 
Iysates and which altered the mobility of one of the endogenous yeast 
proteins. Our data suggests that we have isolated a novel rat germ cell 
cDNA encoding a binding protein that recognizes the Hap element in the 
Rila promoter and potentially dimerizes with an endogenous yeast factor. 

8 
EFFECT OF NOCICEPTIN, A NEWLY DISCOVERED PEPTIDE, 
ON SPERM MOTION, VIABILITY AND MEMBRANE 
INTEGRITY 
R. Wang, Y. Ye*, H. C. Champion, S. C. Sikka, W. J.G. Hellstrom, and 
R. Lewis. 
Medical College of Georgia, Augusta, GA and Tulane University School 
of Medicine, New Orleans, LA. 

INTRODUCTION AND OBJECTIVES: Nociceptin, a newly 
discovered peptide has been reported to cause penile erection. However, little if 
anything is known about the effect of nociceptin on the spenn motion and 
function. Nociceptin increases intracellular cyclic AMP which is an important 
mediator responsible for spenn motion. This study sought to investigate whether 
nociceptin has any effects on cryopreserved and fresh spenn motion and 
function. 

METHODS: Cryopreserved human spenn samples were thawed and 
the fresh spenn samples were washed before incubating with different doses of 
nociceptin. Video sequences were recorded at different time intervals (from 0 to 
120 minutes) for analysis of spenn motion parameters using the Cell Track 
System (Motion Analysis, Santa Rosa, CA). Spenn viability was concurrently 
analyzed with dye exclusion technique using 5% eosin stain .  Spenn membrane 
integrity was evaluated by the hypoosmotic swelling test (HOST). 

RESULTS: Our results showed that the post-thaw spenn motility was 
significantly increased by I 00 nM nociceptin at 60 minutes (31 %) and by 200 
nM nociceptin at 30 minutes (3 1 %). The post-thaw spenn membrane integrity 
was also improved by nociceptin after 30 minutes incubation. The post-thaw 
spenn viability and motion parameters were not significantly changed by 
nociceptin. No beneficial or detrimental effects of nociceptin on fresh spenn 
motility, viability, membrane integrity and motion parameter were found. 

CONCLUSIONS: Our study demonstrated possible beneficial effect 
ofnociceptin on post-thaw spenn motility and membrane integrity. This study 
also provided the in-vitro evidence that nociceptin will unlikely affect the spenn 
function if it is used to cause penile erection. 
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9 
CHANGES IN CHROMATIN STRUCTURE FOR HUMAN SPERM EITHER 
ATTACHED TO OR RELEASED FROM OVIDUCT EPITHELIAL CELLS IN 
COCUL TURE FOR 6 DAYS 
J. Ellington' , D. Evenson2, C. Schneider*3, L. Josl*2, S. Broder••, and R. 
Wright* , Depts of 'Vet Physiology and 3Animal Science, WSU, Pullman, WA; 
'Health Research Center WSU, Spokane, WA; 2Dept. Biochemistry, SDSU, 
Brookings, SD; 4Califomia Cryobank, Los Angeles, CA 
Sperm stored in the woman's body for an extended time prior to ovulation may 
undergo degenerative changes of the chromatin (DNA) which could compromis 
subsequent reproductive outcome. This study evaluated sperm chromatin 
quality over the 6 days of survival seen for human sperm in coculture with 
monolayers of bovine oviduct epithelial cells (OEC). Both sperm remaining 
attached to, and those released from, OEC at 24 hr intervals from Days 3-6 of 
coculture were evaluated for chromatin integrity. Commercially cryopreserved 
sperm from 4 donors was washed and placed into coculture with OEC. The flow 
cytometric Sperm Chromatin Structure Assay (SCSA) which evaluates 
susceptibility of the sperm DNA to denaturation in situ was used to compare 
sperm chromatin quality for attached versus released sperm. SCSA outcomes 
included: the ratio of damaged to total DNA (Xat); the variability of DNA quality 
(SDat); and the % of sperm with abnormal DNA (COMPat). A mean (SEM) of 
70(4) % of the sperm attached to the OEC initially and were then gradually 
released over 6 days. Chromatin quality of sperm attached to the OEC did not 
change over the 6 days (p=0.5), and was superior to that found with sperm 
released from the OEC for all parameters evaluated (p<0.03). COMPat values 
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storage, whereas sperm released 
from the OEC to participate in 
fertilization may be vulnerable to 
chromatin degeneration. 
Funded by NICHD #HD32B51 . 

Figure 1 . Differences between COM Pat values for sperm attached to (•) 
and released from <•l OEC. 
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THE NOVEL SPERM PROTEIN (SP22) APPEARS TO PLAY A FUNCTIONAL 
ROLE IN FERTILIZATION. G.R. Klincfeltcr1, J.D. Suarez' ', N.L. Roberts'', and 
H.D.M. Moore''. 1 U.S. EPA, NHEERL, Reproductive Toxicology Division, 
Research Triangle Park, NC, ' University of Sheffield, Department of Molecular 
Biology and Biotechnology, England. 

Recently we have established that an acidic, 28 kD protein in rat cauda sperm 
extracts is highly correlated with fertility and completely novel to reproductive 
biology. To determine whether SP22 plays a functional role in fertilization we 
evaluated the ability of an SP22 peptide antibody to compromise fertility both in vivo 
and in vitro using in utcro insemination and in vitro fertilization techniques, 
respectively. To begin to explore the mode of action of SP22, the antibody was also 
used immunolocalize SP22 on sperm at the ultrastructural level. 

For in utcro inseminations, cauda epididymal sperm were diluted in bicarbonate
buffcrcd M l 99 insemination medium and counted. Approximately 20 x J O' sperm 
were incubated for 5 minutes with affinity-purified SP22 peptide antibody ( I  :50) and 
5 x I O' were injected into each uterine horn of cervically-stimulated, LHRH
synchronized adult females. On gestation day 9 fertility was expressed as the number 
of implants relative to the number of corpora lutea. For in vitro fertilization studies, 
oocytes were recovered from 26 day old females after injection with PMSG and hCG. 
Oocytcs were collected from the arnpulla in HEPES-buffcred rat !VF medium. After 
hyalurorudase treatment to remove the cumulus, oocytes were washed and transferred 
to HEPES-free medium under oil. Cauda sperm were recovered in RPM! medium and 
5 x Io' were added to oocytes and incubated overnight. The next morning fertilized 
eggs were determined by the presence of a sperm tail within the vitellus. 

When sperm inseminated in utero were incubated with the SP22 peptide antibody, 
fertility was decreased from 83% to 7% (P<0.01 ). While initial !VF results revealed 
a comparable reduction in fertilization rate (65% vs 4%), a moderate degree of sperm 
agglutination was observed. When an Fab preparation of the antibody was used, 
agglutination was minimal and fertilization rate was 68%, 27% (P<0.05), and 66% 
with no Fab, with Fab, and with Fab plus SP22 peptide ( I  :50), respectively. Similar 
results were obtained in utero as fertility was 82%, 45% (P<0.05), and 77% with no 
Fab, with Fab, and with Fab plus peptide, respectively. Protein G-colloidal gold (5 
nm) was localized to the plasma membrane overlying the anterior-ventral surface o 
the sperm head; labeling was absent in the peptide control. Together, these results 
suggest that SP22 plays a functional role in the fertilization process. 

1 0  
L-TYPE VOLTAGE-DEPENDENT CALCIUM (Cal+) CHANNEL (VDCC) 
a l  SUBUNIT TRANSCRIPTS FROM EJACULATED SPERM: 
INTER-MALE VARJA!JILITY IN ISOFORM E�RESSIO� L.0. 
Go00Jvin1, D.S. Karabinus , R.G. Pergolizzi1•' and S. Benoff, Depts of Research 
and OB/GYN, Noph Shore Uruversity Hospital-NYU School of Medicine, 
Manhasset, NY and Dept OB/GYN, The University of Arizona, Tucson, AZ. 
Background: Ca2+ influx througp L-type VDCC irutiates the human sperm 
acrosome reaction. The pore forming al -subunit of VDCC is comprised of four 
roughly equivalent domams (I-IV). The testis-specific a l  subunit 1s transcribed 
from a 50f exon gene which also encodes cardiac tissue a l  isoforms. At least 16 
different a l  isoforms are detected in human testis, which are generated by 
alternate promoter usage and splicing. Regions involved in alternate splicing 
include dOmains Ill and IV (diliydropyridine binding sites). Preliminary studies 
suggest aberrant a l  proteins in men who do not undergo a zona-stlmulated 
acrosome reaction. Thus, mutations or alterations in expression in critical regions 
of the a l  subunit may result in aberrant VDCC activation or function. 
Objective: To assess potential inter-male variability in expression of a l  isoforms. 
Design: VDCC al suburut transcripts in human sperm were examined by 
RT-PCR with human a l  subunit primers and cDNA sequencing. 
Pa,rticipants: Donors of proven fertili� with standard semen parameters of >50 x 
10 spei'rn/mL, >50"/o motility and > 10 Yo normal oval head forms. 
Materials and Methods: Smears from motile populations were Dif-Qwik staine9 
for detection of residual cytoplasm. RNA extraction was performed using 4 x 10 
sperm/sample and SDS/cllric acid followed b}' alcohol precipitation. Following 
RT-PCR, cDNA sequences were aligned with MacVector 5.0. 
Results: T�ta! RN� was recovereq from both fi:esh and ctyopres�rved specimens 
(n=lO). S1m1Iar )'lelds were obtained from 4 mdeE!lndent specimens from one 
donor. Using this RNA as template, RT-PCR amplified a 850 bp fragment from 
exons 35 to 43, which encodes a region which 1s highly conserved in somatic 
L-type VDCC al subunits. Sequence analyses did not detect any base changes in 
850 bp PCR products from the various sperm donors, indicating that this region is 
similarly conserved in the male germ line. RT-PCR also amplified a 1650 bp 
fragment encompassing exons 20 through 34. This PCR fragment includes the 
alternative dihydropyridine bindings sites in domains III and IV. In contrast for 
findings with the 850 bp PCR fr.Wnent, the sequence of each 1650 bp fragment was uruque and correlated with tlie RNA template employed. Deletions within 
this sequence were observed in 2 specimens, suggesting that Ca2+ ion pore would 
be non-functional in these men . 
Conclusions: We document the existence of variability in a l  isoform expression 
between men. Each man expresses only one al isoform. We intend to develop 
methods to analyze this transcript from small numbers of sperm to directly 
determine if isoform structure may predict or correlate with variability in male 
fertility. (Support: Division of Molecular Genetics, Dept of Research, NSUH.) 

1 2  
CLONING TIIE WHIPLESS SPERM TAIL ASSEMBLY DEFECT. 
'S.H. Pilder, 1S.A. Samant*, 21. Fossella*, and "L.M. Silver*, 'Dept of 
Anatomy & Cell Biology, Temple Univesity School of Medicine, 
Philadelphia, PA and 'DepL of Molecular Biology, Princeton University, 
Princeton NJ. 

Male house mice homozygous for the M. spretus allele (s) of lhe 
Curlicue a (Ccua) locus on Chromosome (Chr) 17 are sterile because their 
sperm tail axonemes do not assemble into recognizable structures. Because 
these sperm lack organiz.ed flagella (hence, the name "whipless"), they m: 
immotile. Formerly, we had isolaled a single differentially displayed 3' gene 
fragment (positively displayed in wt testis mRNA but not in Ccua'!Ccua' 
testis mRNA) hereafter referred to as H6. 7b. All males homozygous for the s 
allele of H6.7b expres.sed the "whipless" defect, while all males carrying any 
other combination of alleles did not Additionally, northern blot experiments of 
testis mRNA had revealed that H6.7b recognized a highly expressed message of 
-15 Kb in wt, but the near absence of deteclable signal in mutants, while 
multi-tissue northern blots from wt animals had shown that this message was 
testis-specific. A rat probe to the 5' p-loop region of an axonemal dynein heavy 
chain gene, Dnahc8, formerly low-resolution mapped near Ccua, had revealed 
identical expression results to H6. 7b in northern analysis, while further RFLP 
experiments had placed both H6. 7b and the rat p-loop probe of Dnahc8 in the 
Ccua locus. We have since cloned a bacterial artificial chromosome (BAC) 
contig consisting of 9 overlapping BAC clones that spans a large region of 
DNA encompassing Ccua. SSR content mapping of this contig showed that 
the contig covers from just proximal to 16.8 cM and just distal to 17.1 cM on 
lhe Chr 17 map. Inverse field gel analysis of this contig demonstrated that the 
contig is -6-700 Kb in sii.e, while region-specific BAC analysis placed the 
H6.7b and the p-loop probes on overlapping BAC clones at the proxintal ml 
of the locus, indicating that H6.7b is the 3' end of Dnahc8. Further expression 
analysis revealed that the "message recognized by H6.7b was first expressed in 
the testis at late pachytene, consistent with the expression of other mRNA's 
whose roles are spermiogenic. Taken together, these results strongly suggest 
that a testis-specific axonemal dynein heavy chain, Dnalic8, plays an important 
role in assembly of the �rm flagellum. 
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REPRODUCTIVE AND BIOMEDICAL SURVEY OF GIANT-P-Al'JD.llZ 
IN CAPTIVITY IN CHINA. 1J.G. Howard, 2G. He*, 2X. Li*, 2H. Chen•, 
2w. Zhong•, 3J. Zhang•, as. Huang•, 4Z. Xie*, 50. Janssen•, 6L. Phillips*, 
1s. Ellis* and 1 0.E. Wildt* 1Conservation & Research Center, Front Royal 
VA and National Zoological Park, Washington, DC; 2Chengdu Zoo and 
Chengdu Research Base of Giant Panda Breeding, Chengdu, China; 
JBeijing Zoo, Beijing, China; 4Chinese Association of Zoological Gardens 
Beijing, China; ssan Diego Zoo, San Diego, CA; 6University of California, 
Davis, CA; 7Conservation Breeding Specialist Group, Apple Valley, MN. 

Giant pandas have declined from 1 00,000 in the wild to <1 ,200 
animals living in -32 fragmented subpopulations. There are - 1 00 
captive giant pandas living in Chinese zoos, however, most have failed to 
reproduce. The Chinese Association of Zoological Gardens (CAZG) has 
recognized the need to develop a self-sustaining captive population of 
giant pandas. To accomplish this, the CAZG invited the IUCN's 
Conservation Breeding Specialist Group to cooperate in evaluating the 
health and reproductive status of giant pandas in zoos. Eighteen giant 
pandas (6 males, 1 2  females) maintained at the Chengdu Zoo, Chengdu 
Research Base of Giant Panda Breeding and Beijing Zoo were 
anesthetized for physical and reproductive examinations. Semen was 
collected from four males to compare ejaculate quality and sperm survival 
after cryopreservation. Data on reproductive history and behavior also 
were collected. Each animal then was classified as a: 1 )  prime breeder; 
2) potential breeder (immature); 3) questionable breeding prospect; or 
4) poor breeding prospect. Overall, 1 3  (4 males, 9 females) of the 1 8  
(72%) pandas were classified as prime breeders o r  potential breeders. 
Two animals (1 male, 1 female) were classified as questionable breeding 
prospects due to compromised health. Based on age, illness or stunted 
development, the remaining three animals (1 male, 2 females) were 
classified as poor breeding prospects. All males produced high quality 
ejaculates (mean, 1 .6x109 sperm/ml; 73% sperm motility; 58% normal 
sperm; 97% intact acrosomes). Straw freezing using TEST Yolk Buffer 
with 4% glycerol provided cryoprotection (mean, 61 % post-thaw sperm 
motility; 62% post-thaw intact acrosomes). Compromised reproduction in 
males appears to be related to behavioral incompatibility and not organic 
infertility. This project represents a first step to cooperative conservation 
to allow the captive giant panda population to become self-sustaining. 

1 5  
THE EFFECT OF ANDROGEN ON VENO-OCCLUSION DURING 
ERECTION IN MALE RATS. Y. Dai', V. Stopper', R. Lewis and T. 
Mills, Departments of Surgery, Urology Section, and Physiology and 
Endocrinology, Medical College of Georgia, Augusta, GA 

Penile erection is dependent on the increased rate of blood 
flow into the erectile tissue and the decreased rate of outflow resulting 
from activation of the veno-occlusive (VO) mechanism. We have 
previously shown that the rate of inflow is under androgenic 
regulation; the present study was designed to determine if outflow is 
under androgenic control as well. To measure testosterone regulation 
of VO, rats were castrated and left untreated (CASTRATE) or 
implanted with a pellet of testosterone (TESTO). After 1 week, rats 
were anaesthetized and then cannulated for measurement of 
intracavemosal pressure (CCP) and for infusion of saline into the 
erectile tissue at various rates (50 - 700 µI/min) until VO occurs. 
Tissues were also collected for measurement of the content of collagen 
and ex actin as a measure of the smooth muscle content of the tissue. 
The results of these measurements show that the infusion rate required 
for VO is greater in the CASTRATE than in TESTO animals. 
However, after administration of sodium nitroprusside (SNP-nitric 
oxide donor drug) to the rats, the rates ofinfusion required for VO are 
markedly lower but there is no difference in CASTRATE and TESTO 
animals. Furthermore, the ex actin content and total collagen are not 
altered in CASTRATE and TESTO rats. Taken together with our 
prior findings, it appears that androgens do not directly affect the VO 
mechanism or the gross structure of the erectile tissue. Rather, the 
hormones appear to act solely to increase inflow, likely by increasing 
nitric oxide synthesis during the erectile response. 

1 4  
SPERMIATION IN TOADS AFTER LUTEINIZING HORMONE-RELEASING HORMONE 
TREATMENT: DEVELOPING SAFE, RELIABLE METHODS FOR SPERM COLLECTION IN 
ENDANGERED AMPHIBIANS 
A.R. Obringer•, J.K. O'Brien*, R.L. Saunders•, and T.L. Roth*, Cincinnati Zoo & Botanical 
Garden, Center for Research of Endangered Wildlife, Cincinnati OH. 

Amphibians are in decline worldwide and there is an immeciate need to increase 
efforts to manage and propagate endangered populations. Our goal was to assess 
spermiation in response to several methods of luteinizing hormone releasing hormone 
(LHRH) administration in the American toad (Bufo americanus) and test the most 
successful method in the endangered Wyoming toad (Bufo hemiophrys baxten). 
Specific objectives were to: 1) compare responses to 4 LHRH treatments; 2)  
characterize the timing of  sperm release post-treatment; 3)  evaluate sperm quality 
(motility, morphology, acrosomal status, and viability); and 4) assess animal 
responsiveness to repeated treatments. Male American toads (n = 9/group) were 
administered LHRH (4.0 µg in 500 µI saline) by one of 4 routes: 1) i ntraperitoneal 
injection (IP); 2) subcutaneous injection (SQ); 3) dorsal dermis absorption; and 4) 
ventral dermis absorption. The control group received 500 µI saline IP. Urine was 
collected from all animals at 0, 3, 7, and 12 hrs post-treatment Sperm viability and 
acrosomal status were evaluated with Hoescht 33258 and FITC-conjugated peanut 
agglutinin, respectively. No spermatozoa were detected in urine from control or dorsal 
dermis treated toads. Three animals released spermatozoa when LHRH was absorbed 
through the vascular skin of the abdomen. However, in two of these animals sperm 
concentration was low (< 0.1  x 1 06 cells/ml). All LHRH injected toads released 
spermatozoa, and sperm concentration peaked at 7 hours post-treatment (p < 0.05). IP 
toads produced higher (p < 0.002) sperm concentrations (mean ± SEM, 4.9 :1: 2.7 x 
1 oa) than SQ animals (0.5 :1: 0.1  x 1 06). Regardless of treatmen� all spermic samples 
contained :. 70% viable and :. 60% acrosome intact spermatozoa. Most spermatozoa 
were motile (60.4 :1: 8.4%) and structurally normal (>90%), though cytoplasmic droplets 
were present on 40 - 97%. Spermiation could be induced repeatedly (4x/month) by 
injecting LHRH, and sperm quality remained high with repeated treatments. Based on 
results in American toads, endangered Wyoming toads (n = 5) were treated IP with 
LHRH. Urine samples were collected 5 hr later from 4 animals and all contained sperm 
(1.9 :1: 0.9 x 1 06 sperm/ml). Masi spermatozoa were viable and acrosome intact (> 90% 
and > 50%, respectively). Cytoplasmic droplets were noted on 43.8 :1: 3.2% of 
spermatozoa. Interestingly, 25.8 :1: 4.8% of the spermatozoa possessed structurally 
abnormal heads, perhaps the result of inbreeding since the species was rescued from 
few animals. These data demonstrate that LHRH injected IP is a reliable, repeatable, 
and safe method for controlling spermiation in toads and may be useful for assisting 
endangered amphibian p ropagation. (Supported by the AZA Conservation 
Endowment Fund.) 
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THE INFLUENCE OF A TYPE 5 CYCLIC GMP-SPECIFIC 
PHOSPHODIESTERASE INHIBITOR ON PENILE ERECTION IN THE CAT 
T.J. Bivalacqua, H.C. Champion•, S.K. Purohit•, P.J. Kadowitz•, P.C. Doherty• 
and W. J.G. Hellstrom, Tulane University Medical School, New Orleans, LA. 
Penile erection is a hemodynamic event which is dependent upon relaxation of 
smooth muscle cells of the corpus cavemosum. Phosphodiesterases (PDE) play 
a major role in the regulation of intracellular levels of cAMP/cGMP in the penis 
and thus modulate smooth muscle tone. Sodium nitroprusside (SNP), a NO 
donor, mediates penile erection by increasing cGMP levels, suggesting that a 
specific cGMP PDE inhibitor may influence the erectile response. We examined 
the effects of zaprinast and the combination of SNP/zaprinast to induce penile 
erection. SNP (3 µg), zaprinast (5-lOOµg), an inhibitor of the cGMP specific 
isoform, and zaprinast/SNP (3 µg+5-100µg zaprinast) were administered 
intracavemosally. Changes in intracavemosal pressure (ICP), penile length, 
duration of erectile response, and alterations of systemic arterial pressure (SAP) 
were recorded. Each animal received a drug combination of papaverine, 
phentolamine, and PGE1 which served as a control. Data are expressed as mean 
± SE and percent of control response. Zaprinast and SNP/zaprinast caused dose 
dependent increases in ICP and the maximal response is shown in the table. 
Treatment ICP !&!!glli Duration t.SAP 

SNP (3µg) 
(% Control) 

Zaprinast 
(% Control) 

(mmHg) (mm) (min) (mmHg) 
43 ± 10 20 ± 1 3 ± 0.5 -8 ± 1 
(30 ± 7) (75 ± 1) (9 ± 2) (15 ± 4) 

104 ± 13 
(72 ± 10) 

23 ± 1  
(88 ± 1) 

13 ± 1  
(40 ± 3) 

-3 ± 2  

(6 ± 5) 

Zaprinast/SNP 137 ± 8 25 ± 1 19 ± 2 -12 ± 3 
(% Control) (97 ± 9) (96 ± 1) (60 ± 3) (22 ± 5) 
The results demonstrate that zaprinast possesses the ability to induce penile 
erection as well as enhancing the erectile response of SNP. These data further 
suggest that the type 5 PDE inhibitor, zaprinast and SNP combined with 
zaprinast may be viable alternatives to the control combinations employed in the 
management of physiological impotence when administered intraeavemosally. 
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INTRACA VERNOSAL PRESSURE MONITORING IN MICE: RESPONSES TO 
ELECTRICAL STIMULATION OF Tl-IE CAVERNOUS NERVE AND TO 
INTRACAVERNOUS DRUG ADMINISTRATION. S.F. Sezen• and A.L. Burnett, 
Department of Urology, Johns Hopkins University School of.Medicine, Baltimore, MD. 
Introduction: Various ill vivo animal models have been used to investigate erection 
physiology. With the availability of transgenic mice that offer tools to study recently 
discovered mechanisms of erectile function, it appears particularly advantageous to 
develop a standardized mouse model of penile erection. Thus, the aim of this study was 
to evaluate electrophysiological and pharmacological methods for inducing penile 
erection using intracavernosal pressure (ICP) monitoring in the mouse. 
Methods: Adult male C57BL6 mice (25 to 32 grams) were anesthetized by 
intraperitoneal injection of pentobarbital sodium (40 mg/kg). The bladder and prostate 
were exposed via a midline suprapubic incision, and the bilateral cavernous nerves were 
isolated. Scrotum was incised at the midline to expose the base of the penis, and a 
heparinized (250 U/ml) 24-gauge angiocath connected to a polyethylene (PE)-50 tubing 
was inserted into the right corpus cavemosum to monitor the ICP. The cannula was then 
connected to a pressure transducer, and the data were recorded on Windaq/Lite 
recording software (Dl-190, Dataq Instruments). Another cannula (28-1/2-gauge needle 
attached to PE-10 tubing and 25 µI hamilton syringe) was inserted into the left corpus 
cavemosum for intracavemosal drug administration. Electrical stimulation of the 
cavernous nerve (16 Hz, 5 ms duration, 4 volts) was performed with a stainless-steel 
bipolar electrode attached to a Grass S48 stimulator. 
Results: Direct electrical stimulation of the cavernous nerve significantly increased the 
baseline ICP (10.09 ± 2.01 vs. 34.62 ± 2.7 1 mmHg; n=6, p<0.05) that returned to 
baseline after termieation of the electrical stimulation. Prior intracavemous 
administration of nitro-L-arginine methyl ester (0. 1 mg) inhibited the electrical 
stimulation induced changes in ICP (7. 1 7  ± 1 .46 vs. 10.38 ± 2 . 17  mmHg; n=4). Also, 
intracavemosal administration of papaverine (0.4 mg) produced a significant increase in 
ICP (8.51 ± 0.69 vs. 26.37 ± 5.7 mrnHg; n=4, p<0.05). 
Conclusions: This study demonstrated that ICP monitoring can be accomplished in the 
mouse i11 vivo following stimulation of penile erections using both electrophysiological 
and pharmacological methods. Thus, this technique may be applied to perform 
quantitative erection physiology experiments using transgenic mice engineered to lack 
nitric oxide synthase isoforms as well as genetically intact mice as a more economical 
animal model for these research purposes. (Supported by NIH-NIDDK I KOS 
DK02568-0I)  

1 9  
A NEW MALE CONTRACEPTIVE PILL/PATCH 
COMBINATION:ORAL DESOGESTREL AND TRANSDERMAL 
TESTOSTERONE IN SUPPRESSION OF SPERMATOGENESIS IN 
MEN.W. Morton Hair", Kay Kitteridge", Frederick C.W. Wu 
Department of Medicine, Manchester Royal Infirmary, University 
of Manchester, United Kingdom. 
Combining progestogens with testosterone effectively suppresses 
pituitary-testicular function, providing effective reversible male 
contraception. The aims of this study were to evaluate the effects on 
spermatogenesis and lipid metabolism of different doses of 
desogestrel, a potent third generation progestagen ,-combined with a 
fixed dose of testosterone delivered transdermally representing a 
novel departure from coventional, injectable regimes. 23 men were 
randomised into three treatmc:nt groups receiving desogestrel 
300µg/day, ISOµg/day or 75µg/day plus testosterone Smg via SKB 
ANDROPATCH for twenty-four weeks. Azoospermia was acheived 
in 4 of 6 (66%) of the 300µg group, 3 of S (60%) of the 150µg 
group and none of the 75µg group. Mean nadir sperm density was 
2 .4±2. l M/ml (Week 1 2) in the 300µg group,and 1 .9±1 .2 M/ml 
(week 1 6) in the 150µg group and 16.37±9.81M/ml (week 1 6) in the 
75µg group - with no significant difference between the first two 
groups. Mean HDL cholesterol levels (=ol/L) fell from 
pretreatment value of 1 .35±0.08 to nadir of 1 . 17±0. 1 1  in the 
300µg group, 1.33±0.16 to 0.86±0.06 in the 1 50µg group, and 
1 .22±0. 1 9  to 0.90±0.02 in the75 µg group. Marked skin irritatition 
was a widely reported sill.: effect prompting the withdrawal of six 
men from the study. W1;., have shown that Desogestrel 300µg or 
1 50µg /day yields similar effects on sperm density and lipid 
metabolism and that the 75µg dose is suboptimal.Oral desogestrel 
combined with transdermal testosterone provided effective but less 
consistent suppression of spermatogenesis than previously obtained 
with injectable regimes. Improved transdermal delivery systems may 
offer potentially new male contraceptive regimes. 

1 8  

LONG-TERM EFFECTS OF TRIPTOLIDE ON SPERMATOGENESIS, 
EPIDIDYMAL SPERM FUNCTIONS, AND FERTILITY IN MALE RATS. 
P. N. Huynh•, A.P. Sinha Hikim, K. Stefanovic•, Y.H. Lue•, A. Leung•, 
V. Atienza•, S. Baravarian•, R.S. Swerdloff, and C Wang. Division of 
Endocrinology, Dept. of Medicine, Harbor-UCLA Medical Center, Torrance, 
CA. 

A variety of active dilerpene epoxides, including the triptolide (isolated from 
Trilperygium wilfordii) have been reported to cause infertility in male rats. 
Previously, we have shown that oral administration of triptolide (TW) at a dosage 
of 100 µg/kg BW daily complelely inhibited the fertility in male rats 63-70 days 
after administration. TW has been proposed to work at a post-testicular level but 
additional antispcnnatogenic effects remained possible if exposed for longer 
duration. The objectives of this study were I) to assess the effects of relatively 
longer treatment duration on fertility, spennatogenesis, and epididymal sperm 
pathophysiology and 2) to evaluate the reversibility of these effects after 
cessalion of treatment Adult male SD rats were fed with vehicle (control, n= 12) 
or JOO µg/kg BW/day of triptolide for 82 days (n=l2) followed by recovery 
periods for up to 14 weeks (n=6). All 1 8  males treated with TW were sterile, 
while all 12 controls were fertile. Cauda epididymal sperm conlent was 
decreased by 84.8 ± 4.1 % (mean ± SEM) and the motility-which averaged 58.6 ± 
2. 9 % in control rats, was reduced to zero. Epididymal spennatozoa exhibited 
various structural abnonnalities, including 1nacrocephalic sperm, clustering, and 
head-tail separation. No effects ofTW were observed on cauda eipidiymal sperm 
ATP levels, milochondrial staining with MitoTracker Green and on reactive 
oxygen species generation. Longer-treaUnent duration of triptolide also affected 
spennalogenesis, with marked variability in the response of individual animals. 
Two of 12 TW treated rats had normal sperm count (76. l ± 6.4 x 106 cells/ml). 
One rat had no advanced spennatids. The sperm count in the 9 remaining rats 
were < 6.0 million/testis. Recovery occurred as early as 6 weeks after treatment. 
By 14 weeks, 4/6 TW treated males were fertile and 3 of them produced 
apparenlly nonnal litters while the re1naining two were infertile after stopping 
Iriplolide treatment. Our data suggest that TW has at least two distinct actions on 
the mature and maluring genn cells. The first action manifests itself earlier and 
impairs mainly epididymal spenn. The second action is, presumably, on germ 
cells in the Ieslis and causes impainnent of spermatogenesis. 

20 
HORMONAL CONTROL OF SPERMATOGENESIS: IS MAN A RAT? J.P. Jarow, 
H. Chen, and B.R. Zirkin, Johns Hopkins University School of Medicine and School of Hygiene and 
Public Health, Baltimore, MD. 

Studies of the rat have shown that intratesticular testosterone concentrations 
normally are 25-fold greater than those in serum and that they must be at least 1 0-fold 
higher for spermatogenesis to maintained quantitatively. Our long-term objective is to 
determine whether comparatively high levels ofintratesticular testosterone are required 
to maintain spermatogenesis in man. To begin to address this issue, we developed 
methods by which testosterone concentration within the human testis could be 
measured. Our strategy was to first develop aspiration methods for the rat testis, and 
then apply these methods to the human testis. In rats, unilateral aspiration of testicular 
fluid (aspirate) from nine adult Brown Norway rats 
was performed using a 2 1-gauge butterfly needle. An 
aliquot of tissue was removed from each testis as well 
(TF). Testicular interstitial fluid (IF) and seminiferous 
tubule fluid (STF) were collected from the 
contralateral testis of each animal by established 
centrifugation methods. As seen in the figure, the 
concentration of testosterone in the aspirates, 

Te111cu1•r Fluldl 

measured by RIA, was most similar to STF. In the human, percutaneous testicular fluid 
aspiration was performed under local anesthesia using a 1 9-gauge butterfly needle. 
Twelve healthy fertile adult men undergoing vasectomy were studied in this way. The 
concentrations of testosterone, dihydrotestosterone and 3a-androstanediol were 
measured in these fluids by RIA after HPLC separation of steroids. Testicular 

aspirations were performed 
Mean ± SE Range without complication, with 8 

Age 41 ± 2  25 - 58 to 1 1 7  µI of fluid collected 
Aspirate volume (µI) 30 ± I O  8 - 1 1 7  from each testis. The results 
Testosterone (�I) 485 ± 8 1  2 1 8  - 1 178 shown in the table revealed 
DHT (ng/

�
�\1 l 6.9 ± 3· 1  5.4 - 32 that, as in the rat, testosterone 3a-d1ol (n ml) 2 1 .6 ± 1.9 8.3 - 27 

is the major androgenic 
steroid in the human testis, with its concentration approximately 25-fold higher than 
that of DHT, and more than 100-fold greater than normal human serum testosterone 
concentration. As yet, we do not know how much testosterone is required to maintain 
spermatogenesis in man, or the extent to which reduced intratesticular testosterone 
might play a role in male infertility. The methods described herein will allow us to 
address these issues. Supported by U54 HD36209 from NICHD. 
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EFFICACY OF SILDENAFIL CITRATE BASED UPON DIAGNOSIS OR RESPONSE 

TO PREVIOUS THERAPY. J.P. Jarow, A.L. Burnett, and A.M. Geringer• Department of 

Urology, Johns Hopkins University School of Medicine, Baltimore, MD. 

Introduction: The development of an effective oral agent, sildenafil citrate, has 

revolutionized the management of erectile dysfunction (ED). Preliminary reports based 

upon studies performed in a controlled setting using select patients 
.
indfoate that th�s 

medication is effective in approximately 70% of men. However, there 1s httle prognostic 

information available to determine the efficacy of this medication in clinical practice. To 

address this issue, we have reviewed our experience with the first 300 men treated with 

sildenafil citrate at our institution. 
Materials and Methods: All patients completed a standardized questionnaire prior to and 
upon completion of a course of therapy with sildenafil. The questionnaires addressed the 
etiology of ED, quantified their level of sexual function (IIEF-5), side effects and 
satisfaction with the medication, whether the medication met expectations and a quality of 
life domain. Therapy was initiated at the 50-mg dosage and escalated to I 00-mg in patients 
who did not respond to the 50-mg dosage. Patients taking organic nitrates or had severe 
ischemic heart disease were excluded. 
Results: Follow up data was available for 267 (89%) men with an average age of 6 1  years. 
The overall satisfaction rate for the entire group was 65%. Although patients with severe 
ED (baseline llEF-5 < 6) were less likely to be satisfied than patients with better function, 

the correlation coefficient between 
100% baseline sexual function and 

80% satisfaction was poor (r • 0.1 9). 
60% We observed a significant variation 
40% in satisfaction rate based upon 

20% etiology of ED, p < 0.001 (figure). 

0% The response to prior therapy did 
not predict whether patients would 

Q� A..,"'i<F .. �� �41 ...,.0.:;<0 ii-;,"' ,I<:- ,,_0.q. respond to sildenafil. In fact, 
... .J.'> ..- ,.,,o <:-'+-<:' patients who had failed injection therapy 

q9 .:; had a satisfaction rate of 61 % with sildenafil, as 
compared to 74% for patients in whom prior injection therapy was effective (p = 0.23). 
Conclusions: Sildenafil citrate is a highly effective oral agent for the treatment of ED. The 
efficacy of this drug is reduced but not eradicated in patients with a neurological basis for 
their ED and is most effective in patients with either psychogenic or vasculogenic ED. Poor 
baseline sexual function and failure to respond to other therapies does not preclude the 
possibility that sildenafil will be effective. The data presented herein demonstrates that even 
patients with the most severe ED have a significant satisfaction rate (42%) with this 
medication. 
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A high frequency of Y chromosome deletions in males with non
idiopathic infertility. C. Krauszl,8, L. Quintana-Mureil, S. Barbauxl, 
J.-P. Siffroi2, H. Rouba3, D. Delafontaine4, G. ArvisS, J.M. Antoine6, E. 
Jeandidier7, J-P. Dadoune2, M. Fellousl, K. McElreaveyl. 
l1mmunogenetique Humaine, INSERM U276, Institut Pasteur, Paris, 
France.2Laboratoire d'Histologie, Biologie de la Reproduction et 
Cytogenetique, Hopital Tenon, Paris, France3 Institut Pasteur, 
Casablanca, Morroco, 4Medecine de la Reproduction, Paris, France, 
Sservice d'Urologie and 6service de Gynecologie Obstetrique, Hopital 
Tenon, Paris, France.?Cytogenetique, CHU Mulhouse, France, 
8 Andrology Unit, University of Florence, Florence ,Italy. 
Microdeletions of the long arm of the human Y chromosome are 
associated with spermatogenic failure and have been used to 
define three regions of Yq (AZFa, AZFb, and AZFc) that are 
recurrently deleted in males with idiopathic infertility. In a 
blind study we screened 131 infertile males (46 idiopathic and 
85 non-idiopathic) for Y chromosome microdeletions. 25 % of 
idiopathic males, with an apparently normal 46,XY chromosome 
complement had microdeletions of either the AZFa, AZFb or 
AZFc regions. There was no strict correlation between the 
extent or location of the deletion and the phenotype. The 
AZFb deletions did not include the active RBM gene and half 
of the AZFc deletion did not remove the DAZ gene family. 
Significantly, a high frequency of microdeletions (10%) was 
found in patients with known causes of infertility and a 46,XY 
chromosome complement. These included deletions of the 
AZFb and AZFc regions with no significant difference in the 
location or extent of the deletion compared with the former 
group. It is recommended that all males, with reduced or 
absence sperm counts, seeking assisted reproductive 
technologies be screened for deletions of the Y chromosome. 

22 
PREGNANCIES & CHILDREN FROM ICSI USING SPERM OF Y-DELETED 
AZOOSPERMIC & SEVERELY OLIGOSPERMIC MEN: TRANSMISSION 
OF THE Y DELETION TO MALE OFFSPRING. 1SJ Silber, 2LG Brown, 2R 
Alagappan, 2L Pooler and 2DC Page, 1lnfertility Center of St. Louis, St. 
Luke's Hosp, St. Louis, MO, 'Howard Hughes Medical Inst, Whitehead Inst 
& Dept of Biology, Massachusetts Inst of Technology, Cambridge, MA. 
Objectives: 13% of azoospermic and 7% of severely oligospermic infertile 
men have been found to have Y chromosomal deletions that are not found 
in their fathers or brothers. These deletions are found most commonly in 
the DAZ region of the Y (interval 6D-F), but often involve other areas of the 
Y also. Our purpose was to report on the children derived from JCS! or 
from TESE-ICSI of these sterile Y-deleted men. 
Design: Prospective review of 7 pregnancies, and 8 children arising from 
!CS! with sperm from azoospermic or severely oligospermic (<500,000 
sperm) Y-deleted men. 
Materials and Methods: Six Y-deleted azoospermic men with sperm 
recoverable from the testes, and 4 severely oligospermic Y-deleted men, 
underwent TESE-ICSI or IC�! procedures. A total of 14 ICSI cycles were 
performed for these 10 couples, resulting in 7 pregnancies. These 
pregnancies were followed to see if there would be any unusual outcome in 
the children of Y-deleted infertile men. 
Results: Seven of the 10 Y-deleted couples became pregnant. One 
miscarried. Of the remaining 6 pregnancies, 2 were twins. Four of the 8 
babies were girls and 4 were boys. Of the 8 delivered babies, the 4 girls had 
a normal XX karyotype, were healthy, and had no congenital abnormality. 
The 4 boys had exactly the same Y deletion as their father. but otherwise all 
had a normal XY karyotype. Three of the 4 boys appeared completely 
normal (aside from the Y deletion). One of the 4 boys had severe tricuspid 
and pulmonary atresia, and died in the first week a fter an attempt at 
surgical correction. All boys had normal-appearing genitalia. 
Conclusion: 1) De novo Y-chromosomal deletions in azoospermic or 
severely oligospermic men do not prevent the delivery of normal offspring 
from ICSI using their sperm. 2) For the first time, we have demonstrated 
that the Y deletion is transmitted to the male offspring of these azoospermic 
or oligospermic men via !CS!. We presume, therefore, tha t  these offspring 
will also be infertile or sterile. 3) The heart malformation is one of these 8 
children is probably not related to the Y deletion, but does point to the need 
for careful counseling and caution. 

24 
CATENIN TRANSCRIPTS IN EJACULATED SPERM: EVIDENCE 

FOR CADHERIN-MEDIATED FUNCTION. L.O Goodwin1, D.S. 
Karabinus', and R.G. Pergolizzi1*. 1Div.of Molecular Genetics, Dept of 
Research, North Shore University Hospital, Manhasset, NY and 2Dept. 
OB/GYN, The University of Arizona, Tucson, AZ. 

The presence of catenin is accepted as necessary and required for cadherin 
homotypic cell adhesion. Catenin binding to the conserved cadherin cyto
plasmic tail links and tethers the cadherin adhesion molecules to cytoskeletal 
actin. Interaction of catenin with signaling pathways (including wnt/wingless 
and tyrosine kinase and phosphatase) transduces cadherin-mediated signals 
between the adhesion molecule and the cytoskeletal complexes, and regulates 
cell adhesion and other basic cellular processes such as migration, proliferation, 
apoptosis, and differentiation. We previously identified surface expression of 
and transcript for N-cadherin on mature, ejaculated human spenn. To further 
elucidate the potential role of N-cadherin in human spenn-oolemma binding, 
we sought to detennine the presence of a transducer molecule such as catenin 
in the spenn cytoplasm. RNA was extracted from washed aliquots of 4x 107 
fresh and cryopreserved donor spenn using SDS and citric acid followed by 
alcohol precipitation. Total RNA served as a template for RT-PCR using 
specific primers derived from human jl-catenin sequence in  specimens from 
which we had previously demonstrated N-cadherin transcript. Sequence 
alignment was analyzed using Mac Vector 5.0 program. A 450 bp PCR product 
for N-cadherin and a 700 bp PCR product for )3-catenin were generated in 
parallel from the human spenn cDNA. We have subsequently cloned the B
catenin PCR products. There was no difference between fresh and 
cryopreserved spenn-derived PCR products for )J-catenin. Sequence alignment 
of the PCR product with the published human ;Jl-catenin sequence was identical. 
These results demonstrate the presence of )J-catenin in human spenn, eliminate 
N-cadherin presence on human spenn as simply the remnants of genninal 
cell/Sertoli cell contact, and further implicate N-cadherin as having a dynamic 
role in spenn-oolemma interaction. Supported by funds from the Div. of 
Molecular Genetics, Dept of Research, NSUH. 
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THE EFFECTS OF CRYOPRESERVATION ON TESTICULAR SPERM DNA. 
E.K. Stccle*, N. McClure* & S.E.M Lewis*. Dept of Obstetrics & Gynacx:ology, The Queen's 
University ofBelfast, Institute of Clinical Science, Grosvenor Rd., Belfast. BT12 6BJ. Northern 
Ireland. UK. 
Introduction: the retrieval of testicular spenn from men with obstructive ozoospcnnio is almost 
always successful but, for a good yield, has required open biopsy. Concerns have been raised 
about testicular damage following open biopsy, where large pieces of tissue are remoyed and the 
potential for vascular and fibrotic damage is increased. 
There is great interest in the use of frcczc..thawed testicular sperm for assisted reproduction so 
that repeated biopsies are not required for multiple treatment cycles. However, there are also 
concerns regarding the effects of cryoprescrvation on sperm DNA. 
Objective: to compare the DNA integrity of fresh testicular sperm with that of sperm freeze
thawed either in testicular tissue or as cell suspensions. 
Methods: testicular biopsies were carried out on 10 men with obstructive azoospermia using a 14 
G Trucut needle under local anaesthetic. Seminifcrous tubule contents were milked using 
jeweler's forceps and the fluid concentrated to form a sperm suspension. Two samples from 
each patient were frozen: one as a piece of testicular tissue and the other as a sperm suspension 
using SpermFreeze (FertiPro N.V. Sint-Martens-Latem, Belgium). Samples were equih1mited at 
room temperature for 10 minutes and then suspended in liquid nitrogen vapour for 15 minutes 
before being plunged into the liquid nitrogen. Samples were thawed at room temperature the 
ne>ll day. Thawed biopsies were washed to remove the cryoprotectant and the tubules were 
teased out and milked. Testicular sperm were then washed, concentrated and resuspended. 
The DNA integrity of fresh testicular sperm, sperm freeze-thawed in tissue and as a suspension 
from each patient was assessed using the Comet assay. Sperm were embedded in agarose gels 
and the cell and nuclear membranes lysed. The DNA was decondensed and unwound. Broken 
strands of DNA were drawn out of the sperm nuclens by electrophoresis to form the Comet tail 
whereas undamaged DNA remained in the nucleus to form the Comet head. Image analysis 
software was used to calculate the percentage of intact head DNA in individual sperm. 
Results: percentage head DNA for fresh testicular sperm was 79.9% ± 4.3, for sperm frozen as 
suspensions it was 82.1 % ± 9.4 and for sperm frozen in tissue was 80. 7% ± 10.5. There was no 
significant difference between the fresh testicular sperm DNA and the DNA of sperm freeze
thawed by either method (p>0.05). 
Conclusion: freeze-thawing testicular sperm does not appear to be detrimental lo the DNA 
integrity. This hos significant implications for both patient and clinician in that repeated biopsies 
are not necessary and, further, biopsy samples can be processed in advance of the day of oocyte 
retrieval 
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GnRH ANTAGONISTS INHIBIT SPERM BINDING TO THE 
HUMAN ZONA PELLUCIDA (hZP). P. Morales, E. Pizarro* and 
C. Pasten*. Facultad de Ciencias de la Salud, Universidad de 
Antofagasta. Antofagasta, Chile. P. 0. Box 170, Antofagasta, Chile. 

In a previous work we showed that GnRH increases sperm binding 
to the hZP (Biol Reprod 59:426, 1998). In the present study we 
present evidence that suggests that GnRH antagonists inhibit the 
capacity of the sperm to bind to the hZP. Motile sperm, obtained 
through a Percoll gradient, were incubated in modified Tyrode's 
medium (2.6% BSA) at 37 °C, 5% C0

2
, !Ox 106 cells/ml. After 4.5 hr, 

sperm suspension aliquots were treated for 30 min with saline 
(control) or with different concentrations of the followin� GnRH 
antagonists: Ac-DNal t ,DCpa2 ,DPal3,Arg5-DGlu6[AA],DAla 0-GnRH 
(Nal-Glu); Ac-3,4-dehydro-Prot,tDPhe2,DTrp3•6-GnRH (4pF); Ac
DNal 1 ,DCpa2 ,DPal3 ,Lys5[Nic] ,DLys6[Nic] ,1Lys8 ,DAla to -GnRH 
(Antide); and DPhe2·6,Pro3-GnRH (Phe-Pro). Then, each sperm 
aliquot was tested in the hemizona pellucida binding assay. In this 
assay, the control aliquot was incubated with a human zona pellucida 
half (hemizona) and the test aliquot was incubated with the matching 
half. After IO min, the hemizonae were withdrawn and the number of 
zona-bound spermatozoa counted using phase contrast microscopy. 
Other sperm aliquots were used to detennine the frequency of sperm
zona collisions, the pattern of sperm movement, and the percentage· of 
living and acrosome reacted spermatozoa. The results indicated that 
treatment with GnRH antagonists: I )  significantly decreased the 
number of zona bound spermatozoa; 2) did not change the frequency 
of sperm-zona collisions; 3) did not change the pattern of sperm 
movement; and 4) did not change the percentage of living and 
acrosome reacted spermatozoa. Although the mechanism by which 
these compounds exert their effect is not known, we suggest that the 
decreased ability of the sperm to bound to the zona may be due to a 
masking or a change in affinity of zona receptors on the sperm plasma 
membrane. (CONRAD MFG-96- 1 7  and FONDECYT 1 97 1 243). 

26 
SEPARATION OF SPERM THROUGH A 12  LAYER PERCOLL COLUMN 
DECREASES THE PERCENTAGE OF SPERM STAINING WITH 
QUINACRINE. J.H. Check, K. Swenson*, A. Bollendorf, R Long*, K. 
McMonagle* and W. Hourani*, UMDNJ, Robert Wood Johnson Med. School at 
Camden, Cooper Hosp./Univ. Med. Cntr., Dept. OB/GYN, Div. Repro. Endo. & 
Infertility, Camden, NJ. 

Previous methods of enriching spenn with a higher percentage of y-bearing sperm 
such as albumin separation technique or multi-tube swim-up, have been 
questioned because the claims that y enrichment was present were based on 
quinacrine staining of the y chromosome and the enrichment was not confirmed 
by PCR or FISH techniques. The quinacrine findings were explained by possible 
non-specific staining of autosomal chromosomes. The study presented herein 
evaluated a technique that theoretically could increase the % of x-bearing sperm 
by isolating a fraction of the "heaviest" sperm by passing them through 12 layers 
of Percoll. Though the % of x-bearing sperm were determined by quinacrine 
staining, theoretically any bias would be against x-enrichment because of possible 
non-specific staining of autosomal chromosomes. Initially 12 specimens were 
checked both before and then after separation with 12 layer Percoll for % of y 
sperm. The median for baseline y % was 49% and after processing the % of y 
dropped to 10%. An additional 19 specimens were checked after separation only. 
The median was 19"/o. The sample with the lowest pre-separation % of quinacrine 
staining sperm was 45% and the highest was 54%. After 12 layer Percoll the 
lowest % was 3% and the highest was 24%. The fact that 5 different andrologists 
consistently observed a decreased % of sperm staining positive with quinacrine 
suggests that the data are not biased by the somewhat difficult detection of the 
quinacrine stained specimen under fluorescent microscopy. The possibility exists 
that somehow this separation process inhibits staining of the y chromosome 
without actually enriching the specimen with x-bearing sperm or possibly this 
technique does favor x-bearing sperm. Unfortunately PCR and/or FISH 
technology was not available. Hopefully these preliminary data will enable us to 
generate interest in determining whether the same apparent x enrichment would 
be found using more accurate techniques. If confirmed then it would be 
appropriate to consider a clinical trial. 

28 
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SPERM MORPHOLOGY AND MOTILITY IN RELATED GUINEA PIG 
SPECIES WITH DIFFERENT MATING STRATEGIES 
TG Cooper1 , S Weydert2*, CH Yeung'*, N Sachser2* 
' Institutes of Reproductive Medicine and 2Neuro and Comparative 
Biology of the University, Munster, Germany 

The physiological consequences for spermatozoa in the male 
reproductive tract were studied in two species of South American 
guinea pigs that differ in mating systems. Gavia aperea, a wild 
ancestor of the domesticated guinea pig, is polygynous (one male 
mates with several females which mate with only one male) whereas 
Galea musteloides exhibits promiscuous behaviour (both males and 
females have multiple partners). A higher relative mass of the testis 
and epididymis in the promiscuous species, a basic tenet of sperm 
competition theory. The epididymis resembled that of the domestic 
guinea pig in both species but contained sperm agglomerates in 
rouleaux only in Gavia. During their sojourn through the epididymis 
spermatozoa from Galea developed their potential for motility 
expression more proximally than those of Gavia but forward 
progression developed in the same region in both species. Differences 
between the species were noted in the velocities of mature sperm, with 
Gavia sperm being twice as fast as those of Ga/ea, in contradiction of 
one theory of sperm competition. Gavia sperm were also twice the 
length of those of Ga/ea with larger heads and their acrosomes were 
more sensitive to disruption occurring during morphological 
preparation. The development of agglutination may have arisen in the 
former species to protect the fragile acrosome in the male and the 
female tracts. The driving force for these species differences may 
have come from the reproductive systems of the females since Gavia 
has an oestrous cycle and copulation is permitted only for a short time 
around ovulation, for which fast sperm may be more successful. On 
the other hand, Ga/ea is an induced ovulator with sperm deposition 
preceding ovulation, for which slower sperm that conserve their energy 
for long_er periods may be more successful. 
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EFFECTS OF MilLLERIAN INlilBITING SUBSTANCE (MIS) ON PROTEIN 
KINASE C-DEPENDENT CAPACITATION AND ACROSOME REACTION IN HUMAN SPERM. 
J.K. Brown•, Y. Siow, M.E. Fallat, C.L. Cook and A.M.Belker. 
Departments of Surgery and Obstetrics and Gynecology, University of 
Louisville, Louisville, KY. 
Purpose: Phorbol 12-myristate 1 3-acetate (PMA), a protein kinase C 
(PKC) stimulator, has been shown to induce capacitation/AR. We 
investigated the effects of MIS, a seminal plasma protein and protein 
kinase inhibitor, on PKC-dependent capacitation or AR. 
Methods: Sperm from 8 healthy normal donors were isolated by gradient 
centrifugation and incubated under synchronous capacitating conditions 
(3 or 2 1 h in 3% human serum albumin in BWW media, 37°C, 5% CO� 
in the presence (+) or absence (-) of MIS (0.5µg/ml). This was followed 
by 30 min incubation with 0 (Control), 1 or lOµM PMA. Detection of AR 
status was by tluorescein-Pisum sativum agglutinin binding: 200 live 
(hypoosmotic swelling test) cells were counted and scored. The effects of 
MIS were confirmed using MIS co-incubated with anti-MIS monoclonal 
antibody (6E l l) (n = 4). Statistical analysis was by Friedman and 
Wilcoxon Signed test, and a p value of <0.05 was considered significant. 
Results: J hour 21 hour 

- MIS + MIS - MIS + MIS 
Control 1 1 .9 ± 3.2 7. 1 ± 2.5 ' 29.7 ± 9.4 22.3 ± 9.0 • 
1.0 11M PMA 13.6 ± 3.6 7.4 ± 4.1  ' 29.0 ± 9.4 20.8 ± 8.7 ' 
10.0 11M PMA 20.3 ± 4.3 • 8.0 ± 3.2 ' 34.8 ± 7.0 23.6 ± 5.7 • 
Data are mean (% AR) :!: SD. • p < 0.01 compared with Control and 1.0µM 
PMA; bp < 0.03, 'p < 0.01 compared with - MIS. 
Using MIS co-incubated with 6E 1 1  eliminated its inhibitory effects. 
Conclusions: The ability of MIS to inhibit both synchronous and PMA
induced capacitation suggests that this effect is mediated by inhibition of 
PKC activity. We speculate that MIS is an endogenous modulator of 
sperm function, acting as an intrinsic seminal factor to delay AR until 
spenn/egg interaction can occur to ensure reproductive success. S11pported by ACTF # 9J-08 & U o[L Summer Scholars Program 
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EFFECTS OF M0LLERIAN INHIBITING SUBSTANCE (MIS) AND SODIUM 
O RTHOVANADATE (Na3VO,) ON CAPACITATION AND ACROSOME 
REACTION (AR) IN HUMAN SPERM 
S. Kang•, Y. Siow, M.E. Falla! and AM. Belker. Deportment of Surgery, University of 
Louisville, Louisville, KY. 
Purpose Capacitation and AR in spenn ore complex processes shown to be dependent 
on phosphotyrosine protein (P'Jl') production by tyrosylprotein kinases. MIS a 
tyrosylprotein kinase inhibitor, is present in semen and suppresses capacitation/AR. 
Recent studies suggest that its effects are mediated by reducing PTP levels through 
stimulation of phosphotyrosine phosphatase (PTP'ase) activity. We investigated the 
effects of MIS and Na, VO., a phosphatase inhibitor, on capacitation/AR. 
Methods Sperm from 6 healthy nonnal donors were isolated by gradient centrifugation. Spenn (20x10'/ml) were .allowed to caPl\citate ()3WW media with 3% hwn8J1 serum 
albwni!I, 37•c, 5% CO ) m the absence of MIS and Na, VO, (Control, A), or with MIS 
alone (0.5 µg/ml, B), Na, VO, alone ( I O  µM and 40 µM, C and D) alone, MIS+IO µM Na, VO, (E) and MIS+40 µM Na, VO, (F) for 3 and 21 houn;. Sperm were subjected to 
a hypoosmotic swelling test and AR status detennined by lluorescein-Pis11m sativum agglutinin binding; 200 cells were counted and scored. The effects of MIS were confirmed using MIS co-incubated with anti-MIS monoclonal antibody (6EJ I )  (n=4). Statistical comparison was by Wilcoxon Signed test and a p value of <0.05 was considered significant. Results 
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Data shown are mean % of Control (± SD). •p< 0.03 compared with Co11trol. 
Incubation with Na, VO., or MIS co-incubated with 6E I I eliminated the effects of MIS. 
Conclusions The suppression of capacitation/AR by MIS may be due to decreased levels of P'Jl', similar to the MIS effects identified in somatic cells. The ability of Na, VO, to nullify these effects of MIS indicates that sperm capacitation/AR could be regulated by pr:omoti�g or suppressing !'TP pr<?<1uction, and the action of MIS may involve stimu!all�n of PTP'ase act1V1ty. Given that spenn must undergo the obligatory capac1tall<?nlAR process before �yte binding, penetration and fertilization can occur, these findings suggest that MIS 1s an endogenous modulator of sperm function. This inhibitory .action of MIS on AR might prove useful in the development of a male contraceptive agent Supported by ACTF#9J-08 & U o[L Summer Scholars Program 
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LACK OF INVOLVEMENT O F  A MEMBRANE NADPB OXIDASE IN 
SUPEROXIDE ANION GENERATION BY HUMAN SPERMATOZOA. 
J.S. Armstrong. M. Rajasckaran, W. Hellstrom and S. C. Sikka, Department of Urology, 
Andrology Section, Tulane University Medical Center, New Orleans, LA. 70 I 12 

Reactive oxygen species (ROS) generation by human spermatozoa has been 
recognized for many years. It has been suggested that a spenn membrane 
oxidase, similar to the multicomponent NADPH-oxidase of neutrophils, is 
responsible for this ROS production. The purpose of our study was to 
characterize ROS generation by human spennatozoa using human neutrophils as 
a model and clarify the role of the putative spenn membrane NADPH-oxidase. 
Donor spenn and purified neutrophils were used for these comparative studies. 
We used a combination of electron paramagnetic resonance (EPR), 
chemiluminescence (CL), and nitroblue tetrazolium (NBT) reduction to monitor 
protein kinase C (PKC) dependent superoxide radical production by 
spennatozoa. Neutrophil NADPH oxidase activation is associated with the PKC 
dependent phosphorylation of a cytosolic oxidase component p47phox using the 
substrate ATP. We determined ATP levels in neutrophils and sperm after PKC 
activation and inhibition to detennine whether this component was present in 
human sperm. Using spectroscopy, we also investigated whether the cytochrome 
bm component of the neutrophil NADPH-oxidase was also present in the human 
sperm membrane. 
EPR spectra of PMA-stimulated neutrophils (2 x 1 06/ml) in the presence of spin 
trap DEPMPO exhibited characteristic signals for DEPMPO products of 
superoxide and hydroxyl radicals. PMA-stimulated spenn (5 x 1 06/ml) did not 
produce this spectra. Kinetic CL data indicated that superoxide radical generation 
by human sperm (2.5 RLU/min :!: 2) was not significantly increased after PMA 
stimulation compared to human leukocytes (175 RLU/min :!: 23). PMA
stimulated spenn did not reduce NBT significantly (0.05 OD units ± 0.05) 
compared to PMA-stimulated neutrophils (0.25 OD units :!: 0.05). ATP levels 
were not significantly reduced in spennatozoa after PMA-stimulation (9±6%) 
compared to PMA-stimulated neutrophils (66±12%). The characteristic spectra 
of reduced human neutrophil cytochrome bm, including major absorbance peaks 
at 429 run and 559 run, was not detected in human spermatozoa .  
We conclude, that superoxide radical production by human spennatozoa is 
unrelated to the NADPH-oxidase activity observed in human neutrophils. 
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A NOVEL SPERM - OOCYTE PLASMALEMMA BINDING ASSAY 
A.A. Redkar, S.H. Pilder and P. Olds-Clarke, Dept. of Anatomy & Cell 
Biology, Temple Univ. School of Medicine, Philadelphia, PA. 

Specific sperm binding to the oocyte plasmalemrna is a necessary step in 
fertilization. Traditionally, mouse sperm - oocyte plasmalemma (SOP) 
binding has been defined as 6 washes of the oocytes with a 100 µm bore 
pipette (Wolf & Hamada, Biol Reprod 2 1 :205, 1979). However, this 
washing procedure does not distinguish between nonspecific sperm 
adhesion and specific sperm binding leading to fusion. Assays for sperm -
zona binding use fertilized zonae as negative controls (Inoue & Wolf, Biol 
Reprod 1 3:340, 1975). Likewise, sperm cannot adhere to the fertilized egg 
plasmalemma (Horvath et al, Mol Reprod Dev 34:65, 1 993). Therefore, 
zygotes containing 2-pronuclei (2-PNZ) were used as the negative control 
in the SOP binding assay. 2-PNZ can be easily distinguished from the 
oocytes under a dissecting microscope. To minimize fusion, sperm from 
fertile mice were coincubated with oocytes under two different conditions : 
(1) IVF medium for 15 min or (2) No Glucose-IVF (NoG) medium for l h  
(NoG inhibits fusion; Urner & Sakkas, Biol Reprod 55:917, 1 996). Under 
these conditions, 2-PNZ washed 6 times with a 90 µm bore pipette had 
negligible sperm bound to them. Therefore, this washing protocol was used 
for all experiments. For condition 1, oocytes had 1 9  ± 2 sperm bound and 
1 .9 ± 0.3 penetrated sperm/egg. For condition 2, oocytes had 17  ± 2 sperm 
bound while 2-PNZ had 0.3 ± 0.1  sperm bound (N=3, -10 eggs/expt.). 
Thus, both conditions appear to result in similar levels of binding. When 
some of these oocytes were replaced in IVF medium for l -2h, 3.9 ± 0.2 
penetrated sperm/egg were observed for condition 1 oocytes and condition 2 
oocytes showed 0 .6 ± 0 . 1  penetrated sperm/egg, demonstrating that this 
sperm binding can lead to fusion. Supported by an NSF Grant to SHP & 
NIH Grant to PO-C. 

35 
THE EFFECTS OF CALMODULIN ANTAGONISTS ON 
CAPACITATION OF MOUSE SPERM. Y. Si and P. Olds-Clarke, 
Dept. Anat. & Cell Biol. Temple Univ. Philadelphia, PA 19140 

Capacitation is a prerequisite for mammalian sperm 
fertilization. Ca2+ has been shown indispensable for sperm 
capacitation. Recent evidence suggests that a Ca2+ /calmodulin
dependent mechanism might be important for human sperm 
capacitation (Carrera et al., 1 996, Dev. Biol. 1 80:284). In the 
present study, the possible role of calmodulin (CaM) in regulating 
capacitation of mouse sperm was investigated using CaM antagonists, 
W-7, W-5 and calrnidizolium. Sperm capacitation was assessed by the 
B pattern of staining by the chlortetacycline assay (Ward & Storey, 
1984, Dev. Biol. 1 04:287). Cauda epididymal sperm from fertile 
(B6x 1 29) F l  mice were isolated in a modified Krebs-Ringer 
bicarbonate buffer containing 2% BSA and 50 mM HEPES, then 
diluted in the same medium and coincubated with various 
concentrations of CaM antagonists. W-7 inhibited sperm capacitation 
in a concentration-dependent manner: after 1 hr of incubation, at the 
concentration of O, 25, 5 0  and 100 µM of W-7, 72.8±4.5% (n=4), 
52.8±1 .8% (n=4}, 3 1 .8±4.4% (n=4} and 1 8.4±2.7% (n=4} of sperm 
were capacitated, respectively. Sperm motility was not markedly 
affected. In contrast, W-5, a less potent chlorine-deficient W-7 
analog, even at 1 00 µM concentration, had no effect on capacitation 
and sperm motility. Calrnidizolium, another CaM antagonist, blocked 
sperm capacitation at 40 µM, but sperm motility was also inhibited. 
These results suggest that calmodulin is involved in regulating 
capacitation of mouse sperm. Supported by NIH Grant HD-1 5045. 

34 
EPIDlDYMAL AND EJACULATED CANINE SPERM FUNCTION 
BEFORE AND AFTER CRYOPRESERVATION 
Luttinen DL*1, Ellington JE1. Memon MA*2, Kamolpatana K*2, Wright RW Jr*3 
Depts. Vet Anatomy & Physiology1 ,  Vet Clinical Sciences2, and Animal 
Science'. Washington State University, Pullman & Spokane, WA 

Assisted reproductive techniques (ARTs) in rare, valuable, or 
endangered species require the use of epididymal sperm in cases where 
ejaculated sperm are inaccessible. Epididymal sperm can be harvested 
from dead or dying males where libido, pathology, or husbandry limitations 
interfere with natural mating or ejaculate collection. Preservation protocols 
for epididymal sperm (EpS) are requisite, although the differential 
requirements of EpS versus ejaculated sperm (EjS) during 
cryopreservation (CP) are not well known. This study evaluated 
differences in function for EpS and EjS before and after CP using the 
domestic dog as a model. Samples were collected from the same 5 dogs 
by manual stimulation (EjS) or by surgical castration and mincing of the 
cauda epididymides (EpS). After collection, samples were initially 
evaluated for: % motility; % live (via eosin-nigrosin staining); and % intact 
membranes (via hypo-osmotic swell (HOS) testing). Sperm from both 
groups were then CP in straws using a Tris-yolk buffer equilibrated for 1 .5 
hrs, 6.7% added glycerol, freezing over liquid nitrogen vapor and 2 week 
storage. After thawing, sperm function was again assessed for the two 
sperm types. 
Sperm function before and after cryop�?,servatlon for EpS and EjS. 
Sperm Ass� EjS EpS CPEi_S CPEpS Rows diffe�<0.05 �% Motile 86 (4)0 52 (13)" 41 (1 3)0 1 6  (5)0 ab;ac;bd;cd J % Live 90 (1 ) 0  71 (3) 0 5 (2) 0 1 3  (4) d ab;ac;bd 

% Intact 65 (1 0) " 76 (2) 0 20 (3) 0 21 (5) d ac;bd 
Canine sperm of all types showed a significant loss of function during 

CP, which was most severe for the EpS. The % motile sperm was poorer 
for the EpS versus EjS both before and after GP. A decrease in % live for 
EpS versus EjS prior to CP suggests that EpS harvest methods may need 
improvement. Of interest, % motile did not correlate with % live or % intact 
before or after CP (r<0. 16), suggesting that current membrane integrity 
assays may not be accurate for these forms of canine sperm. Improved 
methods for CP of canine EpS are required. Funded by WSU-CVM. 

36 
IDENTIFICATION AND CHARACTERIZATION OF A NOVEL 
FUNCTIONAL ESTROGEN RECEPTOR ON HUMAN 
SPERMATOZOA: INTERFERENCES WITH PROGESTERONE 
EFFECTS. 
M. Luconi, M. Muratori*, G. Forti and E. Baldi* .  Dept. 
Physiopathology. Andrology Unit-University of Florence-Italy. 
Many steroids have been demonstrated to exert nongenomic effects by 
specific receptors present on cell surface. Although rapid effects of both 
estradiol and progesterone (P) have been extensively investigated m 
oocytes, most of the studies in spermatozoa deal with P only. Here, the 
presence of a novel functional estrogen receptor on membrane surface of 
human spermatozoa has been investigated by using different 
expi:rimental approaches. Ligand and western blot analysis of sperm 
lysates using respectively peroxidase-conjugated estradiol and a.H222 
antibody against E2 receptor as probes, identified a specific estrogen
binding protein of about 29 kDa. Tyrosine phosphorylation of this 
protein was modulated during in vitro capacitation and increased in a 
dose dependent manner by 1 7PE2 (0 . 1 nM- 10  mM). The biological 
action of estrogens was investigated by analyzing the effects exerted b) 
l 7PE2 on calcium fluxes and acrosome reaction and by measuring 
estrogen influence on calcium and acrosome reaction responses to P 
I 7PE2 induced a rapid and sustained increase of [Ca

2
•]i in a dose

dependent manner (EC50=5E-6M) ·without affecting acrosome reaction 
However, peak and plateau phases of [Ca2•]i increased to a subsequent 
administration of P were maximally reduced respectively by 42 3 and 
42.9 %, resulting in a similar inhibition of P-stimulated sperm acrosome 
reaction. l 7PE2 effects on calcium were mediated by a specific 
membrane receptor as they were reproduced also by the membrane
impermeable conjugate BSA-E2. Our results indicated the presence on 
human spermatozoa of a functional surface estrogen receptor of 29 kDa, 
which interfered with P nongenomic action. As levels of E2 in the 
follicular fluid are similar to those inducing the observed nongenom1c 
effects, the strict cross talk between membrane receptors for E1 and P 
may be important for an appropriate timing of the sperm capacitation in 
the female genital tract. Further studies are needed to evaluate if 
environmental chemicals with estrogen action might have simi lar effects 
on human sperm. 
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DEFECTS IN SPERM VOLUME REGULATION AS A CAUSE OF 
INFERTILITY IN THE C-ROS TYROSINE KINASE KNOCKOUT 
MOUSE 
CH Yeung•1, E Sonnenberg-Riethmacher•2 , TG Cooper1 
1 1nstitute or Reproductive Medicine of the University, D-48129 Munster 
and 2Max-Delbruck Centre of Molecular Medicine, D-1 3122 Berlin, 
Germany 

Homozygous c-ros knockout (KO) mice lack the prepubertal 
differentiation of the epididymal initial segment and are healthy but 
sterile, despite normal testicular sperm production and copulatory 
activity. Detailed computerised analysis revealed only minor defects in 
the motility of maturing spermatozoa but the majority of motile sperm 
released from the cauda epididymidis d isplayed various extents of 
flagellar angulation which could not be corrected by raising 
extracellular osmolality. Osmolalities of cauda epididymidal fluid were 
not different from that of the wild type. 

Studies in wild type mice indicated a maturational change in 
the ability of motile sperm to maintain straight flagella during 
incubation, but angulation was induced in cauda sperm by the volume
sensitive channel blockers quinine, 5-nitro-2-(3-phenylpropylamino)
benzoic acid and BaCl2, or by exposure to hypotonic media. Flagellar 
angulation, induced in the wild-type or intrinsic to the knockout, was 
relieved upon demembranation by the detergent Triton, confirming that 
it was a cell swelling phenomenon. 

A lack of response of immature wild type sperm and mature 
knockout sperm to the channel blockers suggests that normally a 
volume regulatory mechanism develops upon maturation, which is 
defective in the knockout sperm. The resultant flagellar angulation may 
account for the reduction in sperm number in the oviduct of mated 
females and the failure of fertilisation in vivo. Dysfunctional volume 
regulation of sperm may be a cause of infertility and interfering with it 
may be a new approach to contraception. 

39 
IMMUNOCYTOCHEMICAL LOCALIZATION OF SECRETORY PROTEINS, 
L YSOSOMAL ENZ\'MES AND ENDOCYTJC RECEPTORS IN THE CAUDA 
EPIDIDYMIDIS AND VAS DEFERENS OF ADULT RATS 
S. Andonian* and L. Henno*, Dept. of Anatomy and Cell Biology, McGill 
University, Montreal, Canada. 
The epithelial cells lining the cauda epididymidis and vas deferens are active in 
endocytosis and have an abundance of lysosomes and a well characterized 
secretory apparatus. However, little is known about the nature of lysosomal 
enzymes contained within lysosomes, the types of receptors on the cell surface, and 
the types of proteins secreted by these cells. In the present study, cathepsins (Cath) 
A, D, B, and Sulfated Glycoprotein (SGP)-1, well characterized lysosomal 
enzymes, as well as SGP-2, a secretory protein and low density lipoprotein receptor 
related protein-2 (LRP-2) an endocytic receptor were imrnunolocalized in the light 
microscope within epithelial cells of these regions where spenn are stored. 
Principal cells showed many intensely reactive lysosomes for Cath A, Cath D and 
SGP-1 in all regions of the cauda and vas deferens, while in the case of Cath B, 
only those of the cauda region were intensely reactive. Clear cells were intensely 
reactive for Cath A, moderately reactive for SGP-1 and unreactive for Cath D and 
Cath B. In the cauda region, basal cells were intensely reactive for Cath A, 
unreactive for Cath B, and weakly reactive for Cath D and SGP-1 .  In the vas 
deferens, they were intensely reactive for Cath A and SGP-1, moderately reactive 
for Cath D but unreactive for Cath B. Narrow cells were moderately to intensely 
reactive for all lysosomal enzymes. Thus, the expression of different lysosomal 
enzymes in the cauda and vas deferens is not only cell but also region specific 
suggesting differences in the type of substrates encountered by these cells. SGP-2 
was intensely reactive in principal cells of the cauda and vas deferens but not in the 
other cell types. Likewise, the endocytic receptor LRP-2 was noted only on the 
apical surface of principal cells of the cauda and vas deferens suggestive of their 
role in the uptake of various ligands including SGP-2 for which it has a high 
binding affinity. Thus SGP-2 in the cauda and vas deferens is not only secreted but 
endocytosed by principal cells. In summary, the epithelial cells of the cauda and vas 
deferens show marked differences in expression of secretory proteins, lysosomal 
enzymes, and endocytic receptors suggestive of differences in their functional 
activity while sperm are stored in these regions. (Supported by MRC of Canada). 

38 
REGULATION OF BASAL CELL NUMBER AND MACROPHAGE 
EXPRESSION IN THE MOUSE EPIDIDYMIS BY COMPONENTS OF 
TESTICULAR FLUID 
P Seiler', E Nieschlag, TG Cooper, 
Institute of Reproductive Medicine of the University, D-48129 Munster, 
Germany 

Our previous studies showed ( 1) an expression of 
macrophage antigens in human epididymal basal cells, that may 
indicate a role in suppressing autoimmune responses, and (2) that 
basal cell number and antigen expression increase as sperm enter the 
murine epididymis at puberty. The objective of this study was to 
assess the influence of luminal components originating from the testis 
on basal cells during development of the epididymis. This was 
achieved by ligating unilaterally the efferent ducts (EDL) of Balb/c mice 
on day 1 6  to prevent spermatozoa and testicular fluid entering the 
epididymal lumen. After 1 6  days epididymides were removed fixed for 
paraffin embedding and tissue sections were immune-stained with the 
monoclonal rat anti-mouse F4/BO antibody by an indirect immuno
peroxidase technique. Ligating the efferent ducts before puberty did 
not prevent the appearance of basal cells in the epididymis. After EDL 
the total number of basal cells I mm perimeter was significantly 
increased in all epididymal regions suggesting that EDL removed a 
testicular inhibitor of migration. Basal cells still expressed their 
immunoreactivity throughout the epididymis after EDL, but the 
percentage of the cells expressing F4/80 antigen decreased to 27% of 
that in sham controls in the IS and 57% in the caput. By contrast, the 
percentage of positive basal cells in the corpus and cauda 
epididymidis increased to 1 1 9% and 141%,  respectively. The 
decreased expression in the caput may be due to removal of 
autoantigenic spermatozoa. In summary, the appearance of basal 
cells in the murine epididymis is independent of testicular exocrine 
secretions whereas macrophage antigen expression is affected by 
components of luminal testicular fluid. 

40 
ANDROGENS REGULATE a.6p4 INTEGRIN EXPRESSION IN HUMAN 
PROSTATE CANCER CELL LINES. L. Bonaccorsi*, M. Muratori*. V. 
Carloni*+, M. Serio*, G. Forti, E. Baldi* Andrology Unit and Institute of 
Internal Medicine+, University of Florence, Italy. 
Androgen ablation represents the primary therapy of malignant prostatic tumors. 
However, approximately 20% of patients are refractory to the therapy. and, after 
some time of treatment, androgen-independent clones develop in most of the 
responsive patients within 2-3 years .. The molecular basis of tumor recurrence 
and disease progression after androgen-ablation therapy are not entirely known. 
We have investigated the role of androgens in regulation of adhesion of prostate 
cancer cells to surrounding extracellular matrix (ECM) and adjacent cells. a 
process which is mainly regulated by a family of transrnembrane proteins termed 
integnns. We evaluated androgen effect on expression and function of integrin 
subunits in human prostate carcinoma cells. Integrin expression was evaluated in 
three prostate carcinoma cell lines, LNCaP, DU145 and PC3, characterized 
respectively by absent, intermediate and high tumorigenicity. 0:6 and p4 integrin 
subunits levels were low in LNCaP cells while high levels were found in PC3 
and DU145. In the androgen-dependent LNCaP cells, treatment with the 
synthetic androgen Rl881 (0. 1 nM) reduced cx6 integrin expression. To further 
study the role of androgens in regulation of integrin expression, androgen
independent PC3 cells were transfected with a full length androgen receptor 
cDNA vector. Positive clones were selected by Western blot analysis of 
androgen receptor expression. Basal cx6 and P4 mRNA expressions were reduced 
in positive clones with respect to WT or Mock-transfected cells. More 
importantly, a.6 mRNA and protein expressions were further reduced by 
treatment with IO nM Rl881 for 24 h. Similar results were obatined for P4 
integrin. Transfected cells showed · lower adhesion to laminin, anchorage
independent growth and invasion properties when compared to mock-tmnsfected 
cells. Treatment witl1 RISS! (IO nM, 24 h) further reduced adhesive ("'35% 
reduction) and invasive properties ("' 50% reduction) of these cells. Our data 
clearly show that the presence of functional androgen receptors keeps cx6 and P4 
integrin subunits at low levels, determining a decrease of adhesion on laminin. 
anchorage-independent growth and invasion. Our findings also provide evidence 
supporting a role for a.6 and P4 integrin subunits in determining the development 
of a malignant phenotype in prostate cancer cells. 
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CAT ALASE ACTIVITY IN EQUINE SEMEN AND ACCESSORY 
GLANDS 
C.G. Gravance, B.A. Ball, V. Medina* and I.K.M. Liu. Department of 
Population, Health and Reproduction and Veterinary Medical Teaching 
Hospital, School of Veterinary Medicine, University of Califomia, Davis 
CA 956 1 6  

Seminal plasma contains enzyme systems, which reduce the effect o f  ROS, 
including glutathione peroxidase/reductase, superoxide dismutase and 
catalase. The activity of catalase, which degrades Hz02, is a major 
component of these systems. In this study, the activity of catalase in stallion 
semen and accessory glands was characterized. Seminal plasma was 
collected from equine semen (n=13) by centrifugation (2000xG, IO min) 
and assayed for catalase activity. Sperm membrane (n=3 stallions) was 
collected by detergent extraction after separation by percoll gradient. Tissue 
samples (n=3 stallions) ofthe prostate, bulbourethra gland, and vesicular 
gland were homogenized and cauda epididymal fluid was collected and 
assayed for catalase activity. Cata lase activity (I JU = catabolism of I µM 
ofH202/min) was measured by enzyme kinetic assay of the disappearance 
ofH202 using ultraviolet spectrophotometry. Total protein concentration 
was determined by the BCA Assay (Pierce) and catalase activity was 
expressed as specific activity. Catalase activity in seminal plasma ranged 
from 207 to 3500 JU/ml and specific activity of catalase in seminal plasma 
was 1 3  to 249 JU/mg protein. Catalase activity was present in detergent 
extracted sperm plasma membrane (587 ± 84.6 JU/mg protein). Specific 
activity of catalase was greater in prostate (2079 JU/mg protein) than in 
vesicular gland, bulbourethra gland and cauda epididimides (6 1 ,  46 and 1 6  
JU/mg protein respectively). Catalase activity in equine seminal plasma 
was similar to that reported in human seminal plasma. Catalase activity in 
equine seminal plasma is derived primarily from prostatic gland secretions, 
and associate with spermatozoa at ejaculation. The effects of catalase on 
sperm quality are under investigation. 

43 

REGULATION OF EPIDIDYMAL GGT mRNA-IV BY THE 
Ets FAMILY TRANSCRIPTION FACTOR PEA3 
R.J. Lye*, Z.J. Lan*, J.C. Labus* and B.T. Hinton. Dept. of Cell 
Biol., Univ. ofVirginia Hlth. Sci. Ctr., Charlottesville, VA 22908 

Polyomavirus enhancer activator 3 (PEA3) is a member of the ets family of 
transcription factors. Both PEA3 mRNA and gamma-glutamyl 
transpeptidase (GGT) rnRNA-IV are highly expressed in the initial segment 
of the rat epididymis. Both messages are regulated by testicular factors. To 
test whether PEA3 might be involved in regulating transcription from 
promoter IV of the GGT gene, we obtained approximately 2 kbp of sequence 
5' to the transcription start site, which contains several PEA3/ets binding 
sites. Co-transfection (transient) of a PEA3 expression plasmid and a 
reporter plasmid derived from the GGT-IV promoter showed that PEA3 
activated transcription only in primary cultured cells from the initial segment, 
but in neither Cos-I nor NRK-52E cell lines. Deletion analysis of the 
promoter indicated that a PEA3/ets binding site in the proximal region (-22 
nt to - 1 7  nt) is the most important such site, and that an adjacent Sp I binding 
motif is also required for transcriptional activation of this promoter in 
epididyrnal cells. Deletion of more distal PEA3/ets site(s) resulted in a weak 
activation, suggesting that PEA3 may also act as a weak repressor. Testicular 
factors, possibly bFGF, regulate PEA3 expression, which in tum, in 
conjunction with other epididymal-specific factors, acts both as an enhancer 
(at proximal sites) and as a weak repressor (at more distal sites) ofGGT-IV 
mRNA transcription, resulting in cell-specific expression of GGT-IV. 
Sequence analysis shows that rat PEA3 is very similar to the previously 
cloned mouse homolog. 
Supported by NIH HD32979, The Rockefeller Foundation and The Ernst 
Schering Research Foundation 

42 
HORMONAL REGULATION AND FUNCTION OF THE B-MYC 
ONCOGENE Gail A. Cornwall', Qiurong Xiao*2, and Stephen R. 
Hann*2, 'Texas Tech University Health Sciences Center, Lubbock, 
TX and 2Vanderbilt University School of Medicine, Nashville, TN. 

The Myc genes have been shown to play fundamental roles 
in the control of cell proliferation, differentiation, apoptosis, and 
tumorigenesis. The Myc family of transcriptional activators includes 
the well studied c-Myc, as well as N-Myc, L-Myc, S-Myc and B-Myc. 
B-Myc has received little attention since previous reports suggested 
that B-Myc rnRNA was ubiquitously expressed at relatively low levels 
in tissues and did not appear to be regulated during growth or 
differentiation. Our results, however, suggest that in hormonally
regulated tissues the B-Myc rnRNA is expressed at high levels. 
Indeed, of the many mouse tissues examined, the B-Myc rnRNA was 
most abundantly expressed in the proximal caput epididymidis with 
less expression in the prostate, adrenal, pituitary, ovary, uterus, and 
hypothalamus. Castration and hormone replacement studies showed 
that B-Myc mRNA decreased dramatically in the epididymis 
following androgen withdrawal and exhibited a partial recovery to 
precastrate levels following the administration of testosterone. B
Myc mRNA levels were also reduced in the epididymides of efferent 
duct ligated and unilateral castrated mice suggesting that testis factors 
in addition to androgens are necessary for B-Myc expression in the 
epididymis. B-Myc expression also appeared to be regulated by 
estrogens since following ovariectomy B-Myc mRNA levels were 
reduced in the uterus and recovered following the administration of 
estradiol. Western blot analysis showed that the 26 kDa B-Myc 
protein exhibited a similar pattern of expression as the B-Myc 
mRNA. Finally, overexpression of the B-Myc gene in cultured Rat 
la fibroblasts resulted in growth inhibition. Taken together, these 
studies suggest that B-Myc may be a highly regulated and potentially 
important modulator of cell growth and tumorigenesis in hormonally 
regulated tissues. 

44 
THE EFFECT OF NOVEL NITRIC OXIDE DONORS ON PENILE 
ERECTION IN THE CAT. HC Champion,• TJ Bivalacqua, R Wang,• LK 
Keefer,* PC Doherty,* and WJG Hellstrom. Tulane University, New Orleans, LA. 

Nitric oxide is the major physiologic mediator of penile erection at both the 
central and peripheral levels. New compounds have been developed which allow 
the slow controlled release of NO. Therefore, the present study was undertaken to 
investigate the effects of the novel NO-donors (DEA/NO, PIPERAZI/NO, 
MAHMA/NO, SULFI/NO, and PAPA/NO) in an in vivo feline erection model. 
NO-donors were administered by a 30-gauge needle intracavemosally. The 
response was characterized by changes in intracavernosal pressure, penile length, 
peak duration, and total duration of erectile response. The control triple-drug 
combination (papaverine, phentolamine, and PGE1) served as a control. DEA/NO, 
PIPERAZI/NO, MAHMA/NO, and PAPA/NO caused penile erection in a dose
dependent manner. The maximum effect on cavemosal pressure was obtained at a 
dose of IO µg for MAHMA/NO (135 ± IO mmHg from a baseline of 29 ± 6 
mmHg), PAP A/NO ( 1 1 8  ± 5 mmHg from a baseline of 23 ± 5 mmHg), 
PIPERAZI/NO (128 ± 8 mmHg from a baseline of 26 ± 7 mmHg), and at 30 µg 
for DEA/NO (I IO ± 5 mmHg from a baseline of 1 3  ± 3 mmHg). The penile 
lengths were also maximally increased by the same doses of MAHMA/NO (3 1 ± I 
mm from a baseline of 20 ± 2 mm), PAP A/NO (28 ± I mm from a baseline of 19 ± 
I mm), PIPERAZI/NO (3 1 ± I mm from a baseline of 18 ± I mm), and DEA/NO 
(32 ± 2 mm from a baseline of 18 ± I  mm). The erection results induced by 10 µg 
of MAHMA/NO and PAPA/NO and 30 µg of DEA/NO were comparable to the 
control combination. S ULFI/NO did not increase cavemosal pressure or penile 
length significantly in doses up to I 00 µg. In terms of duration of erectile 
response, all NO-donors (except SULFIINO) were comparable in regards to peak 
duration (IO ± 3 min - 14 ± 5 min) and total duration (I 8 ± 5 min - 26 ± 7 min) and 
shorter than the control combination (peak duration 29 ± 8 min, total duration 42 ± 
12 min). All NO-donors caused minimal decreases in systemic arterial pressure 
when administered intracavemosally. 

These resuhs demonstrate that the novel NO-donors DEA/NO, PIPERAZI/NO, 
MAHMA/NO, and PAPA/NO possess the ability to induce penile erection when 
injected intracavernosally in the cat with minimal systemic blood pressure changes. 
This study provides the basis for further clinical investigation of these NO-donors. 
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MUTATION SCREENING OF CYSTIC FIBROSIS GENE IN MEXICAN 
PATIENTS WITH CONGENITAL BILATERAL ABSENCE OF VAS 
DEFERENS. 
Diez M1, Flores Martinez SE2, Dean M3, Flores LA2, Gallegos Arreola MP, 
Moran Moguel MC2 and Sanchez Corona J2• Hospital de Gineco-Obstetricia1• 
Centro de Investigaci6n Biornedica de Occidente, Guadalajara, Jalisco, Mexico2• 
National Cancer Institute, Maryland USA3. 
Cystic fibrosis (CF) is the rnost cornrnon 11Utosornal recessive disorder in 
Caucasian populations, with a incidence of I in 2SOO live births. It is 
characterized by pulmonary disease, pancreatic exocrine insufficiency and 
elevated sweat electrolyte concentrations. Almost all males with CF are infertile. 
Absence of the vas deferens has been reported in 70% to rnore than 90% of male 
patients affected by CF. Recently, congenital bilateral absence of the vas 
deferens (CBA VD) has been folUld to be associated with a high incidence of 
mutated CF alleles among infertile men with no other symptoms of CF. 
The question of whether CF and CBA VD are the extremes of one disease holds 
important implications for patients with CBA VD who wish to father children, 
hence appropriate genetic counseling is crucial. We therefore aimed to determine 
whether jllltients with CBA VD had mutations in the CF gene. 
We extracted genomic DNA frorn peripheral blood samples of 20 1U1related 
rnexican patients with clihlcally diagnosed CBA VD (one of them with only left 
gonad), to analyi.ed 12 known CF mutations (t\FS08, GS42X, GSSID, RSS3X, 
Wt282X, NI303K, R334W, R347H, S549R, R1 162X, R1 17H and D1270H). 
Screening was performed on exons 4, 7, 10, 1 1, 19, 20 and 21 using standard 
detection methods such as polymerase chain reaction, reverse dot blot and 
restriction enzyme digestion. The analysis of alleles in polyT sequence of intron 
8 ofCFIR gen was earned out also. 
The 3 bp deletion in exon to (AFS08) was found in 8 frorn 40 chromosomes 
(20% ), aJl of thern in one of two chromosomes from 8 patients, identified as 
heterozygous for the t\FS08 mutation. The alelle ST frorn polyT sequence of 
intron � was present in 7 from 40 chromosomes (I 7.S%). They were distributed 
as follow: 3 patients with the compound heterozygous state t\FS08/ST, one 
patient was homozygous for ST alelle, While 2 patients were heterozygous for ST 
alelle. 
The frequency of these two alelles is somehow similar to those described in 
German population. 

47 
a1-ADRENOCEPTOR SUBTYPES IN THE RAT EPIDIDYMIS: 
REGIONAL EXPRESSION AND CHANGES WITH SEXUAL 
MATURATION. D.B.C. Queir6z°, C.S. Porto·, and M.C.W. Avellar. 
Section of Experimental Endocrinology, Dept. Pharmacology, 
UNIFESP - Escola Paulista de Medicine, SAo Paulo, SP, Brazil. 

Three a1-adrenoceptor (a1·ADR) subtypes (a1A. a1e. a10) 
have been characterized pharmacologically in rat and human 
tissues and cDNAs to these subtypes (a1 •. a1b. a1d) have also been 
cloned. The present work characterizes the expression of a1-ADR 
subtypes along rat epididymis and the impact of sexual maturation 
on these receptors. Total RNA was extracted from caput and cauda 
epididymis from 40, 60 and 1 20 days-old Wistar rats. Densitometric 
analysis of ribonuclease protection assays showed that expression 
of a1-ADR transcripts depends on the epididymal region and stage of 
sexual maturation. In all ages, a1• mRNA was the predominant 
subtype, cauda presenting higher amount of these transcripts than 
caput epididymis. a1b mRNA was present in low amount in both 
regions of the epididymis, while a1d mRNA was only detected in the 
cauda. With sexual maturation, caput epididymis exhibited a 
progressive decrease in a1• mRNA expression, but no change in the 
low expression of a1b mRNA was observed. In the cauda epididymis, 
a10 mRNA levels were slightly reduced at 60 days-old rats when 
compared to 40 and 120 days-old animals. The low expression o� 
a1b mRNA levels did not change with age, but a1d transcript� 
increased with sexual maturation. Competition binding studies wit� 
3H-prazosin, in the absence and presence of unlabeled antagonist� 
(prazosin, 5-methyl urapidil and BMY 7378), indicated pl<i values wel 
correlated with the pharmacological a1A·ADR subtype in both capu 
and cauda epididymis of 40 and 1 20 days-old rats. These results wil 
be useful for understanding the role played by sympathetiq 
innervation in the regulation of epididymal function. (Supported b� 
FAPESP/SP/Brazil, CNPq/Brazil and T.W. Fogarty International Center). 
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TREATMENT EFFICACY OF SILDENAFIL IN MALE ERECTILE 
DYSFUNCTION AS ASSESSED BY THE EDITS QUESTIONNAIRE 
Eugene K. Hong, Stanley E. Althor PhD, Andrew R. McCullough MD* 
New York University, New York and Case Western Reserve, Ohio 
INTRODUCTION AND OBJECTIVES: The Erectile Dysfunction Inventory 
of Treatment Satisfaction (EDITS) questionnaire has been used to evaluate the 
effectiveness of non-surgical treatments for male erectile dysfunction (ED) 
(Althof et al, J Urol 1998). Its use for the specific evaluation of sildenafil has not 
been reported. The aim of this study was to report the results of the use of this 
questionnaire to evaluate patient satisfaction with sildenafil treatment. 
MATERIALS AND METHODS: Between April and August 1998, EDITS 
questionnaires were given to male ED patients who were treated with sildenafil. 
Questionnaires were answered before and after four weeks of treatment. 202 
patients completed and returned the questionnaires. 87 patients had a history of 
nerve-sparing radical retropubic prostatectomy, and 1 15 suffered from non
surgical ED. 
RESULTS: The baseline characteristics of the patients in the surgical and non
surgical ED groups were similar. The average age of the surgical ED group was 
60 years, while the average age of the non-surgical ED group was 56 years. 
The mean response showed statistical significance in all fields measured in the 
combined group (Wilcoxon signed-rank test). However, in the surgical ED group, 
there was a lesser degree of satisfaction in rapidity of onset, naturalness of 
erections, and patient-reported partner satisfaction. 
Overall, 72% of patients were satisfied with sildenafil treatment (question I), 57% 
felt that sildenafil treatment met their expectations (question 2), and 94% were 
likely to continue using sildenafil (question 3). In the non-surgical ED group, 
90% of patients were satisfied with sildenafil, 76% felt that sildenafil met their 
expectations, and 98% were likely to continue using sildenafil. In the surgical ED 
group, 48% of patients were satisfied with sildenafil, 32% felt that sildenafil their 
expectations, and 87% were likely to continue using sildenafil. 
CONCLUSIONS: Both non-surgical ED and surgical ED patients are 
significantly satisfied with sildenafil treatment, feel that sildenafil meets their 
expectations, and are likely Lo continue using sildenafil. Surgical ED patients are 
less satisfied and feel less strongly that sildenafil meets their expectations. The 
responses to questions I and 2 of the EDITS questionnaire in our study are 
consistent with the responses to questions 3 and 4 of the International Index of 
Erectile Function as reported by the Sildenafil Study Group (Goldstein et al, 
NEJM 1998 
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GOOD PREGNANCY RATES (PRs) AND IMPLANTATION RATES 
FOLLOWING IN VITRO FERTILIZATION (IVF) WITH 
INTRACYTOPLASMIC SPERM INJECTION (ICSI) FOR LOW HYPO
OSMOTIC SWELLING (HOS) SCORES. J.H. Check, D. Katso�, D. 
Swmners-Chase•, K. Swenson• and J. Choe•, UMDNJ, Robert Wood Johnson 
Med. School at Camden, Cooper Hosp./Univ. Med. Cntr., Dept. 08/GYN, Div. 
Repro. Endo. & Infertility, Camden, NJ 

A subnormal HOS test <50% has been reported to predict low in vivo PRs. 
Several studies questioned the importance of a subnonnal HOS score because it 
was not associated with poor fertilization rates. Interestingly, these studies did 
not provide PRs or implantation rates. However, one study found that although 
the fertilization rates were not impaired when the sperm had a subnormal score, 
there was a marked reduction in subsequent PRs and implantation rates. It was 
hypothesized that the defect in implantation may be related to the transfer of a 
toxic factor adversely affecting the sperm membrane by the attachment of the 
supemumenuy sperm to the zona pellucida. One report indicated successful 
implantation by using JCS!, but this was a very small series evaluated. The 
study presented herein evaluated the efficacy of ICSI for males with low HOS 
scores in a larger series. All !VF cycles where a male had a low HOS score on 
his initial semen analysis and the day of IVF from 1/1/97 to 6/3 1/98 were 
included. Only one fresh JCS! cycle per couple was included. The data was 
evaluated also according to whether the male had subnormal concentration or 
motility according to SART standards. For fresh JCSI cycles with low HOS 
scores the clinical PRs and implantation rates were 27 .3% and 1 1 . 1  % for males 
with normal semen parameteis (n=ll) compared to 49.1% and 27.1% for the 53 
males with additional male factor abnonnalities. Comparable values for frozen 
ET cycles were 50.0% and 14.3% vs 37.S% and 20.0%. The spontaneous 
abortion rate for the 4 groups was Oo/o, 7. 7o/o, Oo/o, and 1 1 . 1  o/o, respectively. 
Thus, the viable PRs following fresh transfer of embryos formed by JCSI from 
sperm with subnormal HOS was a respectable 42.2% and was 3 5. 7% following 
frozen ET. The HOS test is inexpensive and simple to perform, it should be 
performed routinely in all semen specimens prior to IVF, and if <50o/o, JCS! 
should be performed instead of conventional insemination. 
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A STUDY TO DETERMINE IF LIMITING THE CONT ACT OF SPERM WITH 
ZONA PELLUCIDA (ZP) REDUCES THE RATE OF SPONTANEOUS 
ABORTIONS (SAB), J.H. Check, K. Swenson•, D. Katsofl*, C. Wilson• and J. 
Choe•, UMDNJ, Robert Wood Johnson Med. School at Camden, Cooper 
Hosp./Univ. Med. Cntr., Dept OB/GYN, Div. Repro. Endo. & Infertility, Camden, 
NJ 

A recent study by Kiefer et al (1997) suggested that oligoasthenozoospermia may 
be an etiologic factor for SAB after in vitro fertilization-embryo transfer (!VF-ET). 
However, !VF-ET with intracytoplasmic sperm injection (JCS!) to fertilize the 
oocytes did not seem to be associated with an increased SAB rate. The study 
presented herein compared the rate of SAB in pregnancies achieved by !VF-ET 
according to the type of oocyte insemination process. The 3 types evaluated were 
standard insemination which exposed the oocyte to 25,000 sperm with prolonged 
contact ( 16-24 hours), intermediate contact with a short insemination protocol 
where contact with 25,000 sperm was limited to 2 hours, and very limited contact 
with JCS!, where only l sperm was injected into the oocyte thus not exposing the 
ZP to any sperm. The patients were further subdivided into age groups of :S39 or 
;::40. SAB rates after frozen ET were also evaluated. The clinical PR/transfer for 
standard, JCS! and short insemination for the 2 age groups were: 47.8% (n=46), 
50.0% (n=lO) vs 40.3% (n=72), 33.3% (n=l5) vs 62. 1% (n=29), 30% (n=JO). 
The SAB rate for these groups were 9. 1%, 0.0% vs 17.2%, 40.0% vs 27.8%, 
66.7%. For frozen ET cycles the clinical PRs were 48.9% (n=45), 23.8% (n=21) 
vs 53. 1% (n=32), 28.6% (n=7), vs 26.7% (n=l5), 33.3% (n=3). The 
corresponding SAB rates were 27.3%, 40.0% vs 17.6%, 0.0% vs 0.0%, 100%. 
Thus, these data did not show lower SAB rates with less contact with the ZP. By 
separating out only those cycles with standard or short insemination where male 
factor was present, the SAB rates were 16.7% (n=l l), 0.0% (n=4) vs 1 1.1% 
(n=51), 50.0% (n=l2) vs 0.0% (n=4), 0.0% (n=2). A paper was presented at the 
1997 ASA not finding any increase in SAB rates with oligoasthenozoospermia 
when non-IVF cycles were studied. These data raise some question about the 
aforementioned conclusions that oligoasthenozoosperrnia may be a factor in 
causing a SAB and that avoidance of contact with the ZP by the use of JCS! can 
negate this effect. A larger study is needed. 

51 
IN VITRO FERTILIZATION (IVF) wrrn INTRACYTOPLASMIC SPERM 
INJECTION (!CS!) IS AN EFFECTIVE THERAPY FOR MALE FACTOR 
wrrn ANTISPERM ANTIBODIES (ASA), J.H. Check, J. Choe• and D. 
Summers-Chase•, UMDNJ, Robert Wood Johnson Med. School at Camden, 
Cooper Hosp./Univ. Med. Cntr., Dept. OB/GYN, Div. Repro. Endo. & 
Infertility, Camden, NJ. 

Fertilization rates using conventional insemination procedure and subsequent 
pregnancy rates (PRs) have been reported to be significantly lower following 
!VF-ET when there is a high percentage of sperm coated with ASA. Several 
studies have evaluated the efficacy of JCS! when a high percentage of ASA is 
present with various conclusions including fair PRs with less quality embryos 
(Nagy et al., 1997); or higher rate of spontaneous abortion (SAB) (Lahteenmaki 
et al., 1997). Only one study failed to find higher fertilization rates with JCS! 
vs conventional (Clarke et al., 1997), but PRs were low with either method. The 
study presented herein evaluated the experience at the Cooper Center for !VF for 
patients with ASA greater than 80% having JCS! performed. All couples were 
included regardless of age of the female partner. Over 25% of the female 
partners were >40. The data was stratified according to whether ASA was 
positive or negative. Those patients with levels >50 but <80% were eliminated. 
The main outcome measures compared by groups were fertilization rates, 
clinical PR (ultrasound evidence of pregnancy) and delivery rates. Statistical 
analysis included analysis of variance and chi-square analysis. A p-value of . 05 
was used. The fertilization rates of all eggs retrieved was 55. 7±26.6% for those 
negative for ASA (n=67) and was 54.9±21 % for those positive (n=20) (p=NS). 
The clinical PR was 43.3% (n=29) for ASA negative group vs 40.0% (n=8) for 
the ASA positive (p=NS). There were 4 SABs in the negative group (13.8%) vs 
2 (25.0%) in the positive group. Thus our data also showed nonnal fertilization 
rates with JCS! despite the presence of ASA and showed good PRs without high 
SAB rates. Thus, these data demonstrate that !VF with JCS! is an effective 
treatment for infertility related to sperm coated with ASA. 

50 
THE INCIDENCE OF IDIOPATIIIC POOR FERTILIZATION IN AN IN VITRO 
FERTILIZATION (IVF) PROGRAM. J.H. Check, C. Wilson•, D. Lurie• and J. 
Choe, UMDNJ, Robert Wood Johnson Med. School at Camden, Cooper 
Hosp./Univ. Med. Cntr., Div. Repro. Endo. & Infertility, Camden, NJ. 

Failure to fertilize oocytes or poor fertilization with !VF-ET is always a concern. 
Some fertility specialists have suggested that JCS! be used in all cases to help 
prevent this problem; others strive to find tests of the sperm that could predict poor 
or failed fertilization by conventional techniques. The objective of this study was 
to evaluate the incidence of idiopathic poor fertilization in an !VF program. 
Idiopathic poor fertilization was defined to be failure to fertilize at least 30% of the 
mature oocytes inseminated in couples in which the male had normal semen 
parameters by SART criteria (count ;::20 million/mL, motility >40%); and the 
female was at most 38 years of age and demonstrated good ovarian response (a 
minimum of 5 oocytes retrieved). 198 cycles of !VF-ET performed between 
January, 1997 and June, 1998 were identified in which the couples met these 
criteria. In 150 cycles, the sperm and oocyte were left to fertilize overnight. In 48 
cycles, a shorter incubation period of 2 hours was used. In the standard 
insemination method, there were 4 (2. 7%) cases of failed fertilization and 4 
(2.7"/o) cases of poor furtilization (l-29%). When the shorter incubation time was 
used there was l (2. 1 %) cases of complete failure to fertilize and 4 (8.3%) cases 
of poor fertilization. In the poor fertilization groups, 5 went on to have an embryo 
transfer and 3 pregnancies were achieved (3 in the Jong group with l pregnancy, 
2 in the short group with l pregnancy). The frequency of fertilization in the 30-
70% range was 40% in the standard group and 43.7% in the short group. The 
frequency of fertilization in the 71-100% range was 54. 7% in the standard group 
and 45.8% in the short group. These data thus show that failed fertilization is 
unusual when normal semen parameters are present. Thus, routine use of a 
laborious JCS! procedure does not seem warranted. Poor fertilization is also 
uncommon and is still associated with adequate pregnancy rates. Use of a shorter 
incubation technique does not seem to increase the risk of failed or poor 
fertilization Thus, elaborate testing of sperm beyond the standard count, motility, 
morphology, hypo-osmotic testing, and antisperm antibodies does not seem 
warranted unless an inexpensive test can be designed. 

52 
Ureaplesma un:a1yticum DIAGNOSIS by PCR IN INFERTILE MEN AND 

ITS CLINIC RELEVANCE. 
Octavio Diaz- Gutiem:z y Gallegos-Avila Ma. Guadalupe 

School of Medicine, Pathology Dept, Univ. AutOnoma de Nuevo LeOn. 
Monterrey, N.L., M6xico. 

The diagnosis of specific gentourinary infections can show the presence of an 
etiological factor that coupled with other reproductive alterations may cause 
infertility in the male In this report we compared the PCR diagnosis of U. 
urealyticum and the results of specific media cultures for this genn. An 
anlaysis of the seminal alterations and electron miaoscopy observations was 
included. 
A group of SO infertile men was evaluated by seminal analysis. At least two 
samples of each patient were studied after 3-7 days of sexual abstinence. The 
conventional seminal parameters were analysed according to the WHO 
recomendations. The ulttastructural study was done after glutamldchyde 
fixation, osmium tetroxide postfixation and epoxy-resin embeding . Ultrathin 
sections were observed by MET l.eiss EM109. A 461 pb segment of urease 
gene from Ureap!asma ureal.yticum was amplified for the PCR diagnosis. A 
kit of Mycoplasma IST (bioMerieux) was used for the specific culture. 
Results were statistically evaluated by t student test. 
PCR detected 14 patients infected by U. Urealytlcum; only 12 of them were 
positive in the specific culture. Altered volume , sperm motility and 
morphology were foumled by the seminal analysis. At uitrastructural level , 
autolysis, chromatin decondensation, epithelial cells and sperm phagocitosis 
were observed. The finding of mycoplasma particles adhered to the sperm and 
epitehelial cells was allways present in the group of infected patientes. These 
alterations were significantly increased in U. Urealyticum positive patients, 
when compared to those that were negative. 
Molecular diagnosis was more accurate than the specific culture, correlateable 
to the seminal alterations caused by the U. Urealytlcum infection. This 
condition, along whit other etiological factors, can be responsible of the 
infertility in these patients. 
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THE EXPRESSION OF V11RONECTIN BY HUMAN SPERMATOZOA AND 
THEIR FERTILIZATING ABILITY Yue Limin•, He Yaping•, Chang Jinhu•, Lei 
Song•, West China University of Medical Sciences and Richard Bronson, Department 
of Obstetrics & Gynecology, State University of New York at Stony Brook 

Integrins are a family of cell membrane receptors that play roles in cell adhesion and 
signal transduction and mediate the incorporation of bacteria and viruses into cells. 
Several integrins and their ligands, including the multi-functional molecule Vitronectin 
(Vn), have been shown to be present on human sperm and eggs. Vitronectin is an 
intrinsic protein of human spenn whose content varies between men. Its expression 
by capacitated spenn correlates with their ability to undergo a progesterone-evoked 
acrosome reaction. In this study we asked whether sperm Vitronectin expression, as 
measured by flow cytometry, correlated with the ability of human spermatozoa to 
penetrate zone-free hamster eggs. Spennatozoa from 14 fertile men and from 8 
infertile men with normal semen analyses were studied. Following recovery of motile 
populations by swim-up, spermatozoa were capacitated and immunostained with 
rabbit anti-human Vn polyclonal antibody and goat anti-rabbit IgG-FITC second 
antibody. The percentage of spermatozoa expressing Vn was determined using a 
FAScan flow cytometer. The mean ± s.d. proportion of spermatozoa expressing Vn 
for sperm offertile men was 0.212 ± 0. 11  and 0.036 ± 0.033 for infertile men. When 
zona-free hamster eggs were inseminated with these sperm, the proportion of 
spermatozoa expressing Vn was significantly lower (P < 0.05) for the group of men 
whose sperm penetrated ,; 10% of eggs (0.035 ± 0.03) versus > 10% (0. 157 ± 0.086). 
The correlation between positive spenn Vn expression and percent eggs penetrated 
was r = 0.476. These results suggest that the determination of sperm-associated 
Vitronectin expression may serve as a measure of their fertilizing ability. 

55 
RECOVERY OF I UGI I QI JAISl"Y Sl'ERMATOl'.OA FROM DEFIClllNT SPECIMENS 
FORl\SS!SlE!J Rlol'RO!JtJCnVE TECl INOl.O<i!EX (ARTs): EMPLOYMENT OF Tl IE 
MIJl:n-7.C:C™ SWIM-UP ME11lOD 

'"'P. M. 7.nvos. 'J. R Corrca,' P.Aslnnis,'"'I' N. 7itnnnkoupis-7.nvos. 
'Andrology lnslilule of America; 'Kenlucky Cenler for Reproductive Medicine and 
·'Amlrology lnslilule of Athens, Athens, Greece; 'Centro de fertilidnd del Cnrihc, Rio 
l'icdrn.•. l'ucrto Rico. 
ll1e rclricvnl of high qnnlily spcnnntozon from nn cjacnlalc is e""enlinl lo ensure lhe 
success ol' nll AR Ts. Recently, n technique hns hcen de,•elopcd (tlic Multi-ZSC™) which 
can selccl high quality spemmtozoa but it also con nssisl in the separation of 
suhropnlnlions of high qnnlity spennnlo1.on. llmsc snhpopulnlions can he used further iu 
lhe various ARTs nnd pnrticulnrly in lntru Cyto11ln•mic Spcmt htjcclion (!CS!) techniques 
where the selection of mnle gmnetcs is of uhnosl importance in delcnnining the outcome 
of!VF lltis shtdy wns designed n) lo cvnlunte lhc cfTicncy of the Multi- 7.'lC™ meU1od for 
spenn prepnrnlion from oligolcrutonslhcnospcnnic (CHA-S)11dromc) pnlienL• and b) to 
assess the possihle cnhnncemcnl of the quality of suhpopulnlions of spcnnnlozoa prepared 
nnd recovered vin the Multi-l$C™. Semen specimens were procc.•scd vin the Multi· 
7."C''™ method. 'lbe Multi-7.C:C™ consisted of n gins.• column with a conical covity 
orienlL'tl 1111 lhe bollom nnd wilh four hysicully sepnroled compnrtmenL• oricnled above the 
bollom conical cnvity into \\i1ich lhc spemmlo7.oa were entrapped. lbe fresh spcnn 
specimen wns pineal inlo the bottom conical cnvily (2.0 mL). Tite compartments into which 
the spcmt were entrapped were lilied with isoln!ion mcdia (SpcnnPrcp™ media; ZDL, Inc. 
Lexington, KY) followed by 2 hr of incuhnlion (J7°C). 111c total amount ofoverlnyercd 
mcdinm wns carefully removed, by compartment ( 1-4) nnd nnnlyzcd. OTA spenn 
specimens processed nnd recovered via the Mnlti-ZSC'™ method were qualitatively 
superior Umn lhc fresh specimens (l'<0.05). Furtltcnnorc, Ute overall quality of 
spcnnnlu1.0n improved the most when recovered from the upper comportments ofUtc Mnlti
ZSC'™ as compared lo those recovered from the bollom cmnpnrtmcnts (P<0.05). llte 
mm11hologicnl profile nlong wilh the mcmhrnnc intcgrily mensnrcmcnls (l lOS-lcst)and the 
hnmstcr oocyle penclrnliun nssny results of U1c spcnnalozon recovered from the top 
comp.1rt111enl (#4) were superior (P<0.05) In those recovered from nll other 
compnrlntcnts. ·me· gcncrnled results suggest tlml lhe Mull i-ZSC™ technique could he 
beneficial for sclceling nnd maximi1.ing the recovery of high quality sperm from OTA 
specimens lhnl could he used fut lhcr in lhc vnrious fonns of AR Ts, especially !CS!. 
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CYSTIC FIBROSIS MUTATION ANALYSIS IN MEN WITH AUTO-IMMUNITY 
TO SPERMATOZOA RA Bronson, SK Bronson•, L Oula•, Departments of 
Ob/Gyn & Pathology, Slate University of New York at Stony Brook and BA Allitto•, 
Genzyme Genetics, Framingham, MA 

The majority of men with Cystic Fibrosis (CF) exhibit obstructive azoospermia and 
auto-immunity to sperm. We have shown that antisperm antibodies develop in these 
men during puberty, at the time of initiation of active spermatogenesis. Approximately 
5% of unselected infertile men also exhibit auto-immunity to spermatozoa. In this 
study, we asked whether such men from infertile couples were carriers of mutations 
for the Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) gene. DNA 
from men with or without antisperm antibodies, as detected by Immunobead binding, 
was screened for CFTR gene mutations. Whole heparinized blood drawn for indirect 
hnmunobead binding was blotted (3-S mm) onto Whalman filter paper and 
individually stored in Ziplock plastic bags at room temperature. Blood blots of 30 
antispenn antibody (ASA) positive and 30 negative men were mailed to Genzyme 
Genetics and studied for 32 mutations of the CF1R gene, without knowledge of the 
clinical status of the samples. Chelex 100 resin was used to extract DNA, which was 
then analyzed by multiplex PCR amplification and dot blot hybridization with pooled 
allele-specific oligonucleotides. Of 60 samples analyzed for CF1R gene mutations, 
5 were found positive for the lff508 mutation. No other CF1R mutations were 
identified. Four of the .6.F508 positive men were negative for ASA, while a single 
man exhibited auto-immunity to spenn. The presence of auto-antibodies to sperm in 
non-azoospermic men from infertile couples was not found to correlate with the carrier 
status of Cystic Fibrosis gene mutations. 

56 
TllE USE OF A GRAVITY FREE CENTRIFUGATION (GFC) TF.CHNIQUE 
DURING SWIM-UP: IMPROVEMENTS IN SPERM QUANTITATIVE AND 
QUALITATIVE MEASUREMENTS 
'·''I' M. 7..nvos, 'R. S. Jcycndrnn, "P N. 7.nmmkoupis-7.nvos. 
'Andrology lnslilnte of America; 'Kentucky Center for Reproduclive Medicine; 'Univ. 
of Kentucky, Lexington, KY, USA; 1Andrulogy 1..sth Services, Chicago, n., USA 
Spcnnn101.on used in the various fonns of Assisted Reproductive Techniques (ART'•) nnd 
lntrnulerine Insemination (nJI) could yield higher mies of conception i f  these spcnnnlo1.0a 
nre selected on Ute basis of lheir motility, progressive motility and morphological 
chnrnclerislics. Mcm1while, several manipulative lcclmiqucs have been developed and 
employed to remove the undesirable spennnlozoa, debris and other factors and increase 
spcnn qunlily. One of these techniques, the standard "Swim-Up" technique, "'1ich mimics 
lhe in vivo condiliotl' of spcnn migration Utrough lhc cervical mucus, results in either low 
spcnn motility, low spenn numbers or both. This study wns undertaken to evaluate and 
compare the numher of motile spcnnntozoa recovered following the use of a gravity free 
ccntrifugntion (GFC) swim up technique (SpcnnPrcp™ GFC) \\ith spcnnalo1.0a recovered 
vin the use of the stnndnrd "swim-up" technique. The SpennPrcp™ GFC technique 
involves ohlnining a centrifugal force by spinning a 0.5 cm rndins tuhc vertically direclcd 
on the rotating nxle ofn centrifuge molor nl 400 rpm. The gcncmlcd force is approximnlcly 
O.R g's nnd tends lo countcrncl the force of grnvity. To n.•sc.u the efTicacy of the 
SpcnnPrcp'™ GFC technique, n tolal oftweuly-five ejaculates were used. Each properly 
liquefied ejaculnle was divided inlo two 1 .0 1111. aliquot•, diluted, centrifuged (500XG) for 
7 minutes, the supcmntanl was dccanled, and Ute spcnn pellet was gently overlnyered \\ith 
1 .0 ml. of medium. One aliquot was subjeclcd to the Spennl'rep™ GFC technique and the 
0U1er to the standard "swim-up" technique. AO er centrifugnlion ( l 0 min) only the top 0.5 
mL of medium was n.'l)lirntcd and the number of motile spcnn was dctcnnincd and 
compnred hetwcen the two treatment•. The SpennPrep™ GFC technique, as applied in this 
study, using a lO minule centrifugation time, yielded a significantly (P<0.05) higher lollll 
concentration of spenn, as compared lo the standard "swim-up" technique: 19.7;!:3.7 vs 
1 1 .2;!:3.4, respectively. The motile conccntrntion of spcnn was, 16.9 vs 9.5, using the 

Spcnnl'rcp™ GFC vs the stnndnrd "swim-up" lcchnique. There wns also a significant 
improvement (P<O.O�) in the recovery of percent motile spenn when the SpcnnPrcp™ GFC 
technique was applied. The Spcnnl'rcp"' GFC technique, n.• applied i n  this study, yicld,,.f 
a higher numher of spcnn, as well es, higher number of motile spcnn, when compared to 
lhe standard "swim-up" technique. 111c SpennPrep™ GFC lcchnique could hnve 
significant implications in U1e wny thnt spcnnntozoa mny he prepared in the future for u."" 
in Ute vnrious ART's including OJI hy saving precious time and also improving the efTicacy 
of new or existing spcnn scpnralion lcchuiques. 
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ROLE OF BACTERIAL PATHOGENS IN MALE FACTOR 
INFERTILITY. 
S. C. Sikka, J.S. Annstrong, L.G. Human and W. Hellstrom Department of 
Urology, Tulane University Medical Center, New Orlems, LA. 701 12 

Genitourinary-tract infection (GUI) has been associated with 
defective spenn function and male infertility. In this study we 
characterized the effects of bacterial uropathogens on nonnal donor 
humait spennatozoa. 
Donor spennatozoa (5 x l06tnu) were Percell purified and incubated with 
bacterial cultures ( !07/ml). Spenn motility, forward progression and 
membrane integrity by the hypo-osmotic swelling test (HOST) were 
evaluated. Heat killed bacterial cultures were also incubated with sperm 
(5 x I 06/ml) to estimate whether the effects of the bacteria were due to 
endotoxins or were a receptor mediated phenomena. The table 
summarizes our data (•P <0.05 CO"!Par�olL_ �-----· n=l Forward �!!.._on_ motility {%) HOSTOO 
control J+ 85 ± 9 81 ± 7  Ec;j[---- t+ >90 ± 17 � -
=€_/aecalU I+ _21 ± 13' 42 ± 13• 
K motttnsa <I 8 ± 6 • 90: 13  
Pvutr!!!'S_· ____ _  I ___ ___ 15 ±12• 25 �• 
(Group BJ Strep 0 0 ± 0• 30± 1 1 •  

_azahtctltl• _ _ ____ _ 
Pstudomonas 3+ 78 � 76 ± 5 

..!.."!..�� -::-;------- - l- -;-:' The specificity of the interactions appear to be dependent on the bacterial 
genus and species. K marce11ses significantly inhibited motility without 
causing damage to the sperm membrane; whereas, E faecalis, P vulgaris 
and (Group B) Strep agalactiae caused significant membrane damage as 
detennined by the HOST test. 
These data show the ability of bacteria to affect sperm motility, forward 
progression and sperm membrane integrity by adherence, agglutination 
and receptor-mediated interactions. We also show that heat killed 
bacteria have no effect on sperm function. These data suggest that 
endotoxins from the bacteria do not play a role in the sperm-bacteria 
interactions. 

59 
AL TERA TION OF SERTOLI AND LEYDIG CELL FUNCTIONS 
AFTER SPINAL CORD INJURY IN THE RAT 
HSF Huang*, MT Li*, R Anesetti*, W Giglio*, JE Ottenweller*, LM 
Pogach. East Orange VA Medical Center and New Jersey Medical 
School, Newark, NJ 

In the rat regression of spermatogenesis after spinal cord injury 
(SCI) can be prevented by exogenous androgen, but is paradoxically 
enhanced by FSH. These results suggest that SCI may alter the 
responses of Sertoli cells to FSH. The current experiment examined 
this thesis. 

The SCI rats were given 2 x 5 cm testosterone capsule (TC) 
implants, daily injection of 0.1 unit of FSH, or combination of both for 1 
or 2 weeks. Control rats were sham-operated and treated accordingly 
for 2 weeks. In the testes of sham control rats, implantation of TC alone 
resulted in a decrease in the level of both transferrin (Trf) and androgen 
binding protein (ABP) mRNAs. FSH did not affect the level of ABP and 
Trf mRNAs when administered lone, but attenuated the effect of TC on 
ABP mRNA. In SCI rats, testicular Trf mRNA level was also reduced 
by TC alone; this effect was attenuated by daily injections of FSH. Trf 
mRNA level was not affected by FSH alone during the first week of 
SCI, but increased by 2 fold by the end of the 2nd week. On the other 
hand, FSH and TC when administered alone or in combination resulted 
in 20-60% increases in ABP mRNA in the testes of SCI rats. These 
changes were associated with an up-regulation of mRNAs for the 
receptors for androgen and FSH by FSH and TC. In addition, treatment 
of SCI rats with FSH with or without TC implants for 2 weeks resulted 
in 2-7 fold increase in testicular and serum testosterone concentrations. 
These results demonstrate that SCI is associated with changes in the 
functions of Sertoli and Leydig cells and their regulation and suggest 
modulation of paracrine interactions between Sertoli and Leydig cells. 
These changes may result in abnormal epithelial environment and thus 
contribute to the abnormalities in spermatogenesis and eventual 
regression of the seminiferous epithelium. 

58 
OPflMIZING IVF FERTILIZATION: NUMERICAL DOSE
CC?�ENSATION 1(DC) AND_ BIO�RS S. Benoff1, G.W. C90per1··, T. 
Paine · , I.R. Hurley , B. Napohtano2. , A. Jacob', and A. Hershlag1• , Depts of 
'OB/GYN & 2Research, North Shore University Hospital, Manhasset, NY. 
Objective: Fertilizatio11; rates (FR) are often reduced in unexplained infertility and when semen contammg hfah percentages of sperm with small or aberrant acrosomes (coyering <50% of t�e sperm head) are used for IVF. To determine whether JCS! 1s the most effective treatment for these �tients, we prospectively evaluate� . whether: [I) FR and pregnancy rates (PR) are increased by st;andardizn�g th!'. number of normal Sil!!"'! inseminated per oocyte (=DC), and (2) 
b1omarkers 1dent1fy cases of poor fertilization. 
Patient(s)

.
: Couples �n=l33) undergoing their first cycle of IVF or ICSI. 

Interventions: Mollie sperm populations were assessed for sperm morphology 3!1d .were tested for �annose (Man) and progesterone receptors by measuring bmdi.ng of J'.ITC-cell 1mpenneant probes and for a free Man-induced acrosome reaction as Judged. by Pisum sativum agglutinin binding. Seminal plasma zinc 
lev�ls were detemuned liYiiiOnliCiibSOrpuon. 
Mam outcome measures: Sperm Torphology and biomarker analyses were correlated with FR and PR using X (CS) Fish.er Exact (FE), Kruskal-Wallis (KW), Mann-Whitn�y (MW), McNemars {MN), Signed-Rank (SR) and Spearman lWik Order Correlauons (SROC) analysj!'. 
Result(s): Usmg DC (range: 0. 75-20xl0 =at least 25,000 normal oval forms with normal acrosome morphology/oocyte/mL) and I 8hr inseminations no relationship was detected between morphology and FR (SROC, r=<i.129, 
P=0.2,NS). More than 70% (70/96) of couples including those with teratozoospermia (n=l9), exhibited high FR (>63%). About half of the cases with reduced FR (14/26) were normospermic. No relationship existed between morphology 3!1d . biomru;ker expression (SROC,r=-0. 177-0.167, P=O. 13 1-0,646,NS). While sm�e b1omarker deficits were identified in 17170 cases with high FR, levels of _:::2 6iomarker deficits were observed in 96% (25/26) of cases of I� FR (MW, P<0.0001). Morphology had no effect on PR (KW, P=0.3,NS). PR �th !10"'!osperm1c semen (43.7%) and teratozoospermic semen (38.5%) were mdist1.ngu_1shable (FE, P=0.9,NS). Overall PR of couples assigned to I Shr n�semmauons (40.8%) and to ICSf (n=37, 44.4%) were similar (CS, P= 0.96,NS). Fifteen couples s_tudied, who did not achieve a pregnancy despite normal !J10markers and h!gh FR, underwent a second IVF cycle wherein sperm-oocyte mt�racuon. was limited to 2hr. While FR were similar to those after 1 8hr co-mcub!!Uons (SR, P=0.2,NS), 6/15 couples achieved a pregnancy (MN, P<0.03). 
Cooclus1ons: OC overco.me� anomalies of acrosome structure. DC cannot overcome molecular. deficits m sperm function, so biomarker testing should be employed. as a first lme evaluation of male partners prior to an attempt at assisted reproduction. DC does not negatively impact on PR, which were further augmented by . short-term . inseminations. (Support: NIEHS/NIH Grant No. ES 
06100 to SB with a Minontv Postdoctoral Fellowship to AJ.) 

60 
PROTECTIVE Ef'FECTS OF ANTIOXIDANTS ON TESTICULAR 
FUNCTION OF VARICOCELIZED RA TS. 
1N. Suzuki, 1Y. Yamamoto, 11. Miyagawa. 'P.M. Zavos and 1N. Solikilis, 
'Reproductive Physiology and !VF Ccnlcr. Dept. of Urology, Toltori 
U11iYer�i1y School of Medicine. Yonago. Japan: 'Depl. of Animal Sciences, 
University of Ken lucky and 'Andrology lnslitulc of America, Lcxinglon, 
Kentucky. USA. 

Len varicoccle affects detrimentally spcrmatogcnesis and cpididynml sperm 
maluration process bilaterally. We e\'alualcd the innuence of antioxid:mls on 
sperm quantity and qnality in rats wit.h induced varicocclcs. Rais in Group A 
ser.·ed as a controls (n=9). Len varicoccle was induced in live groups: B (11=7), 
C (n=9). D (n= I O), E (n=9) and F (n=ll) of mis of the same age. Taurine ( I OO 
mg), catalase ( 1 0  1 1g), or superoxidc dismutase ( 1 50 JU) were adminislered 
intra-abdominally twice a week in groups C. D, or E, respectively. Rats of group 
F received a combination of Tnurinc, catalase, and supcroxide dismutase. 
Varicocclized mis in group B were treated with inlra-abdominal injeclions of 
normal s.1Iinc (vehicle). 
Eighl weeks post-varicocele induction, bilateral cpididymal caudal sperm 
content, motilily, and in-vilro fertilizing capacily were signilicanlly higher 
(P<0.115) in groups A, D, E, and F than in group B. Furthermore, al l  I he above 
parnme1ers were significantly higher in group A than in the remaining groups 
(P<0.05). Bilateral testicular weight and testosterone responses to hCG 
stimulation were signilicanlly higher in groups A and F than in group B. There 
were no significant differences (P>0.05) in scrum bas.11 testosterone profiles 
among groups A, B, C, D, E, and F. 
The current findings indicale the importance ofanlioxidants in the preservalion 
or Jesticular funclion and epididynml sperm maluration process in varicocelizcd 
r.lls. Furthermore, a role of reactive 0:1.-ygen species in the development of 
teslicular and epididymal dysfunction in rats wilh varicoccles, is suggeslcd. 

40 Twenty-Fourth Annual Meeting of the American Society of Andrology 



61 
ABSENCE OF TRANSITIONAL PROTEIN I REDUCES FERTILITY IN 
MICE C.R. Cluistian°, Y.E. Yu·, Y. Zhang", E. Unni", M.M. Weit", R.R. 
Behringer·, J.M. Deng", M.L. Meistrich, M.D. Anderson Cancer Center, 
Houston, Texas. 
During mammalian spermatogenesis, condensation of DNA in the developing 
germ cell involves the displacement of histones by transitional proteins (TPs) 
followed by their replacement with protamines. Currently it is uncertain which of 
these steps is critical to the proper packaging of DNA into the mature 
spermatozoon. We have investigated the importance of transitional proteins 
during sperm cell maturation using mice with a knockout mutation of the gene for 
transitional protein I (Tnpl). Fl mice that were hybrid between 129 and C57BL6 
and heterozygous for the Tnpl knockout were intercrossed. The resulting F2 
mice that were homozygous, heterozygous or wild-type for the Tnp l mutation 
were mated with 86 females for 8 weeks with the following results. 

Male Fraction fertile Number of litters Mean litter 
GenotyPC within 8 wks per fertile pair size 

+/+ 

+/-

-/-

10/10 

10/10 

3/10 

2.60 ± 0. 16 

2.10 ± 0. 1 8  

1 .67 ± 0.33 

6.6 ± 0.4 

5 . 8± 0.5 

7.2 ± 1.2 
The percentage of fertile homozygous mutant males was significantly (p-0.00 1) 
lower than the percentage with heterozygous or wild genotype. The number of 
litters per fertile homozygous mutant male was significantly lower than that from 
wild-type males (p<0.05). No differences were found when comparing mean 
litter sizes of the clifferent genotypes. Total absence of the Tnpl gene and its 
product TPl results in reduced male fertility and, in those animals that produced 
offspring, a reduction in number of litters. However, the existence of some fertile 
homozygous mutant males shows that without TP I spermatogenesis continues 
and fertility is possible. The fact that the litter size in fertile matings of the 
homozygous mutant animals is unchanged indicates that the penetrance of the 
mutation is variable on the heterogeneous F2 hybrid genetic background. Since 
the homozygous males have normal numbers of sperm with morphological 
abnormalities (not shown here), the possibility exists that male infertility patients 
with teratozoospermia may carry Tnpl mutations. 

63 
TifE FUNCTION ANALYSIS OF TBP-1, A COMPONENT OF 26S 
PROTEASOME, IN TifE MOUSE TESTIS: MOLECULAR CLONING 
OF CHARACI'ERIZATION OF A NOVEL TBP-1 INTERACTING 
PROTEIN (TBPIP) 
T. Tana1ca1•, T. Nakamura2•, K. Kuratsukuri2., R. Yasumoto2', M. 
Kawano2• and T. Kishimoto1•, 1oepartment of Urology and Andrology, 
Osaka Municipal Juso-shimin Hospital 
2Department of Urology, Osaka City University Medical School, Osaka, 
Japan 

)I has been found that TBP-1 is one such component of 26 S 
proteasome, a large multiprotein complex that degrades proteins targeted 
for degradation by the ubiquitin pathway in an ATP-dependent fashion. It 
is composed of two functionally independent parts- 20 S proteasome, a 
core catalytic subunit that can act as a peptidase and a 19 S regulatory 
complex (scrcalled PA 700) that confers the possibility to bind and process 
ubiquitinated substrates in an ATP-dependent manner. There are - 18 
different polypeptides in PA700, including some CAD proteins of 54, 
MSS l ,  TBP7 and p45. TBP-1 is also identified as a subunit of PA700. 
Furthermore it has been speculated that TBP-1 is a subunit of both PA700 
and the PA 700 dependent activator (modulator). We have already shown 
that TBP-1 is strongly expressed in the mouse testis (Biochim. Biophys. 

Acta. Gene Structure and Expression. 1998; 1 3  9 9 :  93- 100). Here we have 
identified the candidate clone of TBP-1 interacting protein (TBPIP) by 
using the two-hybrid screening. TBPIP is actually co-localized in the cell 
with TBP-1 in the adult mouse testis from which TBPIP cDNA originated. 
TBPIP mRNA is specifically expressed in the mouse testis and TBPIP is 
mainly observed in the nuclei of spermatocytes on the meiotic phase. It is 
possible that TBPIP is a component of 26 S proteasome, particularly 
PA700 and modulator, or TBPIP could operate as a molecule that interferes 
with 26 S proteasome in the process of spermatogenesis ( e.g., meiosis). 

62 
TRANSCRIPTION FACTOR GATA-4 PHYSICALLY INTERACTS 
AND COOP ERA TES WITH THE NUCLEAR RECEPTOR SF- I TO 
ENHANCE MIS GENE TRANSCRIPTION 
J.J. Tremblay•, E. Legault*, V. Tremblay• and R.S. Viger•, Unite de 
recherche en ontogenie-reproduction, Centre hospitalier universitaire de 
Quebec pavilion CHUL, Ste-Foy, Quebec, Canada, GIV 4G2 . 

Sertoli cell (SC) expression of the Miillerian inhibiting substance 
hormone (MIS) regulates sexual differentiation by inducing regression of 
the Miillerian ducts in the male fetus. MIS gene expression is controlled in 
part by the nuclear receptor SF- I .  SF- I, however, has many extra-gonadal 
sites of expression and thus cannot be the sole determinant for MIS gene 
expression. Indeed, SF-I has recently been shown to regulate MIS 
promoter activity by synergizing with the Wilms' tumor protein (WT- I ). 
We have recently reported that the GAT A-4 transcription factor is strongly 
expressed in undifferentiated gonads and later is restricted to fetal and 
prepubertal SC (Development 1 25 :2665-2675, 1 998). This sexually 
dimorphic pattern is strikingly similar to that of MIS. The MIS promoter 
contains a species-conserved GATA-binding motif located at -75 bp. We 
have previously shown that GAT A-4 can significantly activate the MIS 
promoter via this element. We now show that point mutation or deletion of 
the GATA site within the MIS promoter prevents activation by GAT A-4 in 
heterologous cells and leads to a marked decrease of MIS promoter activity 
in a GATA-expressing gonadal cell line. Consistent with this observation, 
overexpression of a dominant negative form of GAT A-4 in this same ce II 
line markedly reduced MIS promoter activity. We further show that 
GATA-4 acts in synergy with the nuclear receptor SF- I on the MIS 
promoter. The region of GAT A-4 required for synergy with SF- I mapped 
to the C-terminal domain of the protein. Interestingly, the SF-1/GATA-4 
synergism was also observed on a reporter containing multimerized SF-I 
but no GATA binding sites, thus raising the possibility of a direct protein
protein interaction. A direct physical interaction between the two factors 
was confirmed using an in vitro pull-down assay. Taken together, these 
results support the role of GATA-4 in the Sertoli cell-specific expression 
of the MIS gene and consequently in the cascade of nuclear factors that 
controls male sex differentiation. Supported by the MRC of Canada. 

64 
CIRCANNUAL CIRCULATING TESTOSTERONE 
CONCENTRATIONS AND SEMEN CHARACTERISTICS IN THE 
NORTHERN PINTAIL DUCK (ANAS ACUTA) L.M. Penfold*, T. 
Herzog*, W. Lynch*, L. Ware*, D.E. Wildt*, S. Derrickson* .and S.L. 
Monfort*. Conservation & Research Center, National Zoological Park 
Smithsonian Institution, Front Royal, VA. 

' 

There is little published information on the circannual 
rel�tio.nship o� spenn production with endocrine profiles in birds. The 
objecbve of this study was to relate temporal fluctuations in circulating 
testosterone to spenn production in the Northern Pintail a seasonal 
breeding, dabbling duck of the northern hemisphere. Piasma 
testostero�e �as measured weekly for I-year by radioimmunoassay in 8 drakes mamtamed under natural hght Semen was serially collected and 
evaluated from the same males. Between mid-summer and early
autumn, mean monthly plasma testosterone concentrations were 
consisten�y low (�uly-September; <0.02 nglml). There was a slight 
(P>0.05) increase m monthly testosterone concentrations during the late
autumn and early-winter (October, 0.08 ± 0.03; November, 0.09 ± 
0.03; December, 0. 14 ± 0.02; January, 0.26 ± 0.05 nglml), followed by 
an -20-fold (P<0.05) elevation above baseline by late-winter (February, 
0.39 ;I= 0.07 nglml). Plasma testosterone peaked (P<0.05) in Spring 
(April, 0.78 ± 0.3 1 ;  May, 0.83 ± 0. 16  ng/ml) and declined (P<0.05) 
markedly by early Summer (June, 0.37 ± 0. 12 ng/ml). Onset of 
spermic ejaculates occurred in April and ceased in late June. No 
differences (l>>0.05) in mean semen volume (April, 57.9 ± 14.8; May, 
1 02.3 ± 16.8; June, 58.3 ± 23. 1  µI), spenn concentration (April, 1 .7 ± 
1 . 1 ;  May, 3.0 ± 0.2, June, 1 .4 ± 0.6 x 109/ml), percent 
morphologically-nonnal spenn (April, 76. 1 ± 6.4; May, 88.9 ± 0.6; 
June, 74.5 ± 10.4%) or plasma membrane integrity (April, 78.7 ± 1 .9; 
May .

,
84.3 ± 1 .6; June, 70.5 ± 9.1 % ) were observed during the 

breedmg season. These data are fundamental to understanding 
circannual control of gonadal function in as yet unstudied waterfowl. 
Approxi?tately 33% of the recollni�d 234 waterfowl species or 
subspec_1es are threatened by extmct10n. The present studies lay the 
foundabon for enhanced propagation by natural or assisted breeding. 
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65 
EFFECT OF HEAT ON TESTICULAR HEAT SHOCK 
PROTEIN EXPRESSION. Phuong N. Huynh*, K. Stefanovic•, 
R. Hwang•, C. Ching*, A.P. Sinha Hikim, C. Wang, and R.S. 
Swerdloff. Division of Endocrinology, Department of Medicine, 
Harbor-UCLA Medical Center, Torrance, CA. 

Previously, we have shown that local heating of rat testes (43°C for 1 5 
min) induces genn cells to undergo programmed cell death (apoptosis), 
specifically at early (I-IV) and late (IX-XIV) stages but not at the hormone
sensitive stages (Vil-VIII). In cxtragonadal cell systems, it is known that heat 
shock protein 70 (hsp70) protects cells from heat-induced apoptosis by 
blocking caspase-3 activation. TI1is cystcine protease cleaves a set of proteins, 
including DNA repair enzyme PARP, lamin, actin and causes typical 
morphological changes in the cells and nuclei. TI1e present study examines 
whether hsp70 is involved in genn cell apoptosis in response to heat exposure. 
The scrota of adult Sprague-Dawley rats were either heated at 43°C for 15 min 
or left alone as controls. TI1c rats were then sacrificed at Y:i, 2, 4, 6, 12, and 24 
h after heating. Jn-situ TUNEL staining revealed that local testicular heating 
at 2 h resulted in a similar stage-specific activation of germ cell apoptosis 
involving early (I-IV) and late (XII-XIV) stages. Hsp70 levels were detected 
by Western blotting and inununo-histochemistJy using an antibody that 
recognizes both the heat inducible and the constitutive fonns. By western 
blotting, hsp70 expression increased starting 1/2 h after heating and remained 
elevated for 24 h. Jn-situ analysis further revealed increased expression hsp70 
only in those germ cells that are susceptible to heat stress. This suggests that 
increased hsp70 may represent an effort to protect germ cells against heat
induccd apoptosis. TI1e balance between proapoptotic and antiapoptotic 
factors detennines the degree of spermatogenic impainncnt observed after 
transient testicular wanning. 

67 
EXPRESSION AND REGULATION OF RBM7 A NOVEL RNA BINDING 
PROTEIN IN TESTICULAR CELLS. K. Chan\ T.B. Guo1, A.P. Mitchell•2 
and W.A. Salameh1, 1Department of Medicine, Division of Endocrinology, 
Harbor-UCLA Medical Center, Torrance, CA and 2lnstitute of Cancer 
Research, College of Physicians & Surgeons of Columbia University, New 
York, NY. 
In mammals the regulatory elements involved in the initiation of the meiotic 
process are poorly understood. In Saccharomyces cerevisiae such a regulatory 
cascade has been well characterized. One component of this cascade is RME I 
(Repressor of Meiosis I) a DNA binding protein that blocks meiotic initiation. 
Several key yeast meiotic initiators are capable of overcoming this RME I 
repression. We have exploited this system to screen for possible human 
meiotic activators through a yeast meiosis functional complementation assay. 
We have thus identified a human cDNA that specifics a novel RNA binding 
protein, we call RBM7 (RNA Binding Motif protein 7). A cDNA encoding 
the complete RBM7 ORF has been cloned. RBM7 is ubiquitously expressed 
in all tested human tissues and highly conserved in all tested species except 
chicken. In the present study, we characterized the cell specific expression of 
RBM7 by non-radioactive in situ hybridization in the rat testis. The most 
abundant staining is confined to stages VII to X spermatocytes i.e. 
prcleptotene, leptotene, and mid to late stages of pachytene spermatocytes. In 
addition there is blood vessel wall and a low level Sertoli cell expression. 
There was no staining in either haploid germ cells or Leydig cells. Since the 
expression of RBM7 gene is restricted to the androgen-dependent stages of 
spcrmatogcnesis we are presently testing whether it is transcriptionally 
regulated by the suppression of gonadotropins and testosterone. Rats (n=5) are 
either treated with saline or a GnRH antagonist for 2, 5, 7, and 14 days. RNA 
is extracted from testicular tissues for the purpose of Northern analysis. The 
above findings that RBM7 is expressed in germ cells in G I  of meiosis I 
support the hypothesis that it may participate in meiosis initiation. The 
expression in mid-pachytene cells is consistent with a role in either meiotic 
recombination or G2 cell growth. 

66 
RAPID SUPPRESSION OF SPERMA TOGENESIS IN THE RAT BY COMBINED 

TREATMENT WITH GnRH-ANTAGONIST AND A SINGLE HEAT EXPOSURE. 
�. AP Sinha Hikim, C Wang, A Casillas•, L Bono•, A Leung•, and RS 
Swerdloff, Dept. of Medicine, Harbor-UCLA Medical Center, Torrance, CA. 

We previously demonstrated that: 1) heat induces stage-specific and cell
specific activation of gcnn cell apoptosis; and 2) suppression of intratesticular 
testosterone by GnRH-antagonist (GnRH-A) administration accelerates genn cell 
apoptosis at different stages (hormone sensitive stages) than heat. We 
hypothesized that combined honnone deprivation and heat exposure will have 
additive or synergistic effects resulting in rapid and marked suppression of sperm 
output with little or no effect on spcrmatogonial proliferation. To test this 
hypothesis, 1 6  adult (60 days old) male SD rats were randomly assigned into four 
groups: Group I (control) was given a daily sc injection of a vehicle for 14 days; 
Group 2 (heat only) was exposed to heat (43°C for 1 5rnin) applied on day 2; 
Group 3 (GnRH-A only) was given a daily sc injection of Nal-Glu GnRH-A 
(1 .25mg/kg BW) for 1 4  days; Group 4 (GnRH-A+heat) received both daily sc 
injection of GnRH-A for 14 days and a single exposure to heat applied on day 2. 
All animals were sacrificed on day 14. All rats were given an ip injection of 
bromodeoxyuridine (BrdU) at a dosage of IOOmg/kg BW 3h before death. The 
rate of germ cell proliferation were assessed by counting the number of BrdU
labelcd preleptotenc spennatocytcs (PL) per Scrtoli cell (Proliferation Index, Pl). 
Germ cell apoptosis was detected by TUNEL. The efficiency of spermatogenesis 
was estimated by testicular sperm count. By day 14, testicular sperm number 
(xl06/testis) was markedly (P<0.05) decreased both in heat (5.2±0.6; mean±SE) 
and in GnRH-A (6.5± 1 .3) treated groups as compared to control animals 
(47.2±2.8). Notably, GnRH-A+heat further reduced sperm counts to almost zero 
(0.2±0. 1 ). The majority of tubules revealed spermatogenic arrest profile in heat, 
GnRH-A alone, and more obviously in GnRH-A+heat treated groups. Only a few 
apoptotic germ cells remained. Heat (PI=4.3±0.3) or GnRH-A treatment 
(P1=3.4±0.3) alone had no effect on germ cell proliferation when compared with 
control (PI=4.2±0.2) but in combination resulted in a small but significant 
decrease in the PI (3.0±().2). This modest decrease in PI could be attributed to the 
loss of PL during GnRH-A with or without heat treatment. These results clearly 
demonstrate that a combination of GnRH-A with heat rapidly and effectively 
suppresses spennatogenesis with minor or no inhibition of germ cell proliferation. 
These data further support the concept of additive or synergistic effects of two 
distinct stimuli in inducing germ cell apoptosis with potential application for male 
contraceptive development. 

68 
SERTOLIN IS A NOVEL TESTI CULAR PROOUCT TO STUDY SERTOLl-GERM CELL 
INTERACTIONS: ITS cDNA CLONING, REGULATION AND PARTIAL CHARACTERIZATION Dolores 
D. Mruk and C. Yan Cheng Population Council, New Yorlc, New Yorlc 10021 
Throughout spermatogenesis, extensive interactions between Setton cells (SC) and genn cells (GC) 
take place in the seminilerous epithelium (SE). For instance, the movement of developing GC from the 
basal to the adluminal compartmentin the SE requires the continuous disassembly and reassembly of 
specialized SC-GC junctions. However, the biochemical and molecular events of SC-GC interactions 
leading to germ cell movemenl in the testis are largely unknown, let alone the mechanism that 
regulates these events. To identify markers that can be used to probe SC-GC interactions and to 
assess potential targets for male contraception, we have identified and cloned a novel testicular gene 
designated sertolin utilizing the mRNA differential display technique In conjunction with PCR using 
RNA isolated from SC, GC, and SC-GC cocultures. This full-length cDNA of 851 bp which contains a 
232 bp 5'-and 238 bp 3'-untranslated region with an open reading frame of 381 bp coding for a 127-
amino acid polypeptide shares limited homologies with rat spinocerebellar ataxia type 3 and human 
josephin MJD1 neurodegeneratlve proteins. A synthetic peptide of 22-amino acids based on the 
deduced amino acid sequence of sertolin was prepared, purified by reverse-phase HPLC, conjugated to 
catlonized BSA, and used for polyclonal antibody production. lmmunoblot analysis using this 
monospeclfic antibody revealed an immunoreactive band of 22 kDa consistent with the size of the 
deduced molecular weight of sertolin. Northern blots revealed that sertolin consists of two mRNA 
transcripts of 2.3 and 1 kb in the testis. Utilizing a specific primer pair of sertolin for RT-PCR, we were 
able to demonstrate that the expression of sertolin reduced significantly at 3 to 4 hr in SC-<lC 
cocultures (SC plated at a density of 0.5X106 cells/cm' to allow the establishment of specialized 
junctions on Matrigel-coaled dishes; SC:GC ratio, 1 : 1 )  at the time preceding the formation of 
specialized SC-GC junctions illustrating its potential use to monitor the events of SC-GC interactions. 
To investigate the regulation of sertolin expression in SC, we assessed the effects of FSH and 
steroids. Neither FSH (100 ng/ml) nor DHT (1X1Q·7M) were able to significantly affect SC sertolin 
expression in vitro. However, when SC were cultured in the presence of either estradiol-17p (1X10·'M) 
or progesterone (1X1C}1M), there was a 2 to 2.5-fold Increase in sertolin expression from 5 to 24 and 2 
to 24 hr, respectively, Illustrating that sertolin may be regulated by steroids either produced by SC, GC 
or Leydig cells. Moreover, during testicular development from 1 to 90 days of age, the sertolin steady
state mRNA level increased steadily with age and peaked at 60 days of age suggesting its likely 
Involvement in spermatogenesis. Studies also reveal that the steady-state testicular sertolin mRNA 
increased drastically from 24 to 96 hr in vivo when rats were induced with inflammation by injection 
with fennented yeast, whereas sertolin expression remained relatively unchanged in the liver and brain 
illustrating it is an acute-phase protein in the testis. Preliminary studies also indicate that 
interleukin1a, a GC-derived cytokine, which Is known to influence testicular function in vivo Is 
capable of modulating SC sertolin expression suggesting that SC-GC interactions require the 
participation ol numerous molecules. In summary, we have cloned a novel testicular gene designated 
sertolin. Preliminary studies mustrate thatlhis is a seemingly promising molecule to probe the events 
of SC-GC interactions. [This work was supported in part by grants from CONRAD/Cl CCR (CIG96-05), 
Rockefeller Foundation (96-01 , 97-21 , 98-15), NIH (U54HD13541 ), and the Noopoiis Foundation! 
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MEIOTIC EXPRESSION OF CDK2f3, A CDK2 SPLICE 
VARIANT, IN THE MALE MOUSE Simons*, D.M., LeGrow*, T.B 
and Ravnik, S.E. Dept. of Cell Biol. & Biochem., Texas Tech 
Medical Center, Luobock, TX 79430. 
Cyclin dependent kinase 2 (Cdk2) controls the Gl/S transition 
during rmtosis, but its role in meiosis is not yet known. Cdk2 has 
two isoforms, Cdk2a and f3. Cdk2f3 arises from a 144 bp insert 
into the primary transcript, giving a protein of 39kD (Cak2a is 
33kD). To date, Cdk2a and jj have been studied only in tissue 
culture cells, with few data from meiotically dividing cells. We 
previously showed the expression of two Cdk2 isoforms in the 
testis with preferential binding of a 39kD form of Cdk2 to the 
meiosis-specific cyclin, Cyclin Al (Sweeney et al., 1996, 
Development, 122:53). To test the hypothesis that Cdk�f3 is 
utilized in a meiosis-specific fashion, we cloned the testis Cdk2f3 
and examined its expression using molecular and immunological 
approaches. RT-PCR analysis showed the f3 isoform to be at least 
twice as abundant as the a isoform in testis. Conversely, in 
mitotic tissues this situation was reversed, with Cdk2a the 
predominant form. The molecular identities of both isoforms have 
been confirmed by PCR-cloning and sequencing. Furthermore, 
Cdk2f3 becomes more abundant in the testis at the inititation of 
meiosis. Immunoblot analysis showed similar results at the 
protein level. We also observed abundant Cdk2 in meiotically 
ilividing spermatocytes with a striking localization to chromatin 
(not seen in mitotically dividing cells). Further experiments with 
Cdk2f3-specific antisera are underway. Our data indicate that 
Cdk2f3 is the dominant form of this enzyme during meiosis and 
may be the isoform that is activated by meiosis-specific cyclins. 
[Sui;>ported in part by a grant from the Howard Hughes Medical 
Institute through the Unaergraduate Biological Sciences Education 
Program (DMS) and funds from the March of Dimes (SER).] 

71 
INITIATION OF ADULT LEYDIG CELL DIFFERENTIATION IN THE 
PREPUBERTAL RAT TESTIS IS NOT DEPENDENT ON 
LUTEINIZING HORMONE CLm 
H.B.S. Ariyaratne1, S.M.L.C. Mendis-Handagama1, D.B. Hales' and .J.I 
Mason3• Department of Animal Science, College of Veterinaiy Medicine, The 
University of Tennessee, Knox-ville, TN' and, Department of Physiology and 
Biophysics, University of Illinois at Chicago, IL'. U.S.A. University 
Department of Reproductive and Developmental Sciences, Royal Infirmary of 
Edinburgh NHS Trust, Edinburgh, U.K. 

Leydig cells in the adult mammalian testis differentiate from the 
mesenchymal cells in the prepubertal testis. Stimulus for the initiation of this 
process is still unknown. Leydig cell differentiation in the fetal testis is 
independent of LH, but in the postnatal testis LH is suggested as a possible factor 
in triggering this process. If this is true, differentiating cells should acquire the LH 
receptors (LHR) prior to the onset of differentiation. With differentiation, these 
mesenchymal cells should express steroidogenic enzymes in them. The objective 
of this study was to detennine the first appearance of LH receptors (LHR) in 
differentiating mesenchymal cells in relation to the first detection of three 
steroidogenic enzymes in these cells, namely, 3 P-hydroxysteroid dehydrogenase 
(3PHSD), side chain cleavage (P450scc) and I 7a.- hydrox-ylase (P450cl 7) to test 
the hypothesis on initiation of mescnchymal cell differentiation into Leydig cells 
by LH. 15 groups of Sprague Dawley Rats (n=3/gp) from 7- 21 days of age were 
used. Testes of rats were fixed in Bouin's fluid and processed for 
immunocytochemistry; LHR, 3PHSD, P450scc and P450cl 7  detected on tissue 
sections using avidin biotin method. All Uiree enzymes were first detected on day 
1 1  in a few differentiating cells in the testis interstitium; these numbers increased 
significantly on day 12 and thereafter. Immunolabcling for LHR was first detected 
on day 12 in few differentiating cells in the testis interstitium, these numbers were 
increased significantly on day 13 and thereafter. These results show that 
differentiating mesenchymal cells acquire 3 PHSD, P450scc and P450c 17 enzyme 
activity prior to the development of LH receptors in these cells. Taken together, we 
conclude that initiation of mcsenchymal cell differentiation in the prcpubcrtal rat 
testis is not dependent on LH. (CMH-COE Grant RIBOIOl-08;DBH-HD27571.HD35544) 

70 
StAR, FREE CHOLESTEROL IN MITOCHONDRIA AND 
PEROXISOMES IN MAIO-TUMOR LEYDIG CELL 
STEROIDOGENESIS 
S.M.L.C. Mendis-Handagamat, D.B. Hales'. K.R Teunissen van Manen' and 
E.F. Lewin' 
Department of Animal Science, College of Veterinary Medicine, The 
University of Tennessee, Knoxville, TN 37996t. Department of Physiology and 
Biophysics, University of Illinois at Chicago, IL 60612.  
Present study further investigated the LH-stimulated steroidogenesis in MA I 0 
tumor Leydig cells (MAIO). MAI Os were incubated in growth medium 
containing 20 ng/ml LH for 0, 15,30,45 min, l ,  l .5,2,2.5 and 3h. Incubation 
medium was separated from cells and assayed for progesterone via 
radioimmunoassay. Cells were either i) used for immunoblot analysis for 
steroidogenic acute regulatory protein (StAR) or ii) fixed and processed for 
free cholesterol detection at the electron microscopic level. The experiment was 
perfonned 3 times. Progesterone increased at 30 min to !Ong/ml from l .2ng/ml 
at 15 minutes, reached a peak at 1.5 hours (87ng/ml)and remained constant. 
The first detectable accumulation of the mature 30kDa fonn of SIAR was 
observed at 2 h and a 6x increase was observed at 3h. Free cholesterol staining 
was observed in MAIO plasma membranes, some peroxisomes, outer and/or 
inner membranes of mitochondria and lipid droplets at all time points tested . 
Moreover, close associations between mitochondria and peroxisomes were 
evident at all time points analyzed; these include membrane fusions and the 
presence ofperoxisomes inside mitochondria. It appeared that these 
peroxisome-mitochondrial fusions were associated with cholesterol delivery 
from pcroxisomes into mitochondria. The number of mitochondrial profiles per 
cell that had free cholesterol staining in inner membranes increased with time 
up to l .5-2 hrs, and gradually decreased thereafter. Same trend was observed 
with peroxisome-mitochondrial associations. These observations strongly 
suggest that peroxisomes in MA I Os participate in the initial free cholesterol 
delivery into mitochondria following LH-stimulation and StAR facilitated 
cholesterol transfer maintains subsequent steroidogenesis. (COE-trr & NSF 

!BN9409288 to CMH. NIH HD27571 to DBH) 
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PATTERN OF DNA AMPLIFICATION IN HUMAN AND BULL SPERM 
BY AMILOGENIN GENE SPECIFIC PRIMERS A.M. Hossain1, S, Barik20, 
B. Rizk1" and I.H. Thorneycroft1", Dept of 0b/Gyn1 and Dept ofBiochem & 
Mol Biology2, University of South Alabama, Mobile, AL. 

Numerous combinations ofX and Y chromosome specific primer sets have 
been developed in genotyping sex specific spermatozoa. Many of these primer 
sets suffer from amplification related drawbacks. Recently the amelogenin 
gene has been reported as a convenient sex typing locus in human. In this 
study we have developed nested primer sets from known human amelogenin 
gene sequence to amplify human and bovine sperm DNA. The new primer 
system was designed to take advantage of a 177 bp insertion in the X relative 
to Y. The outer primers were 5 CAGCTTCCCAGTTT AAGC 3 and '5 
CTCTCACTTTTTAGATAAGG 3° and inner primers were 
5 '  C T G A T G G T T G G C C T C A A G C C T G T G 3 '  a n d  
5TAAAGAGATICATT AACTTGACTG 3'·· Genomic DNA extracted from 
human male and female peripheral blood was used as control samples. It was 
possible to amplify blood DNA through PCR analysis down to 5 pg. Single 
human spenn DNA amplification was successful in 40% cases. There was 
100% amplification success when samples contained 5-10 sperm. Human 
peripheral blood DNA revealed two bands, 977 bp and 788 bp in size, in 
male, and a single band of 977 bp in female. Single cell amplification of 
human spermatozoa revealed either the 977 bp or the 788 bp band. 
Combination of977 and 788 bp size bands were simultaneously amplified 
when samples contained multiple sperm. The success rate of single bovine 
sperm was only 23% while bovine sample containing multiple sperm (5-10) 
amplified with 100% success. The amplified band pattern (977 bp and 788 
bp) of bovine sample was similar to that of human sample. These results 
suggest that amplification of bovine sperm DNA is possible with primer sets 
designed from human amilogenin gene. 
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SUCCESSFUL INSEMINATION OF THE NORTHERN PINT AIL 
DUCK (ANUS ACUTA) USING COLD-STORED SPERM 
V. Harnal*1 .2, W. Lynch*1, D.E. Wildt*1,  S. Derrickson*1,  D. Bird*2 
and L.M. Penfold*1,  1Conservation & Research Center, National 
Zoological Park, Smithsonian Institution, Front Royal, VA; 2McGill 
University, Macdonald Campus, Ste.-Anne-de-Bellevue, Quebec. 

Artificial insemination (Al) could be a useful tool for assisting 
in the management of rare waterfowl species. The primary advantages 
would be the simple transfer of semen (rather than living birds) 
between geographically disparate populations and reduced risk of 
disease transmission. A preliminary trial revealed that Northern Pintail 
duck spe1m deposited by Al resulted in fertility comparable to natural 
copulation. Fmthermore. Pintail sperm survived short-term storage at 
-4'C. The present study examined the effects of cold-storage on 
Pintail spe1m fertility. Semen was obtained by the massage technique 
and aspirated into a syringe/catheter unit containing -200 µl of 
Beltsville Poultry Semen Extender (BPSE). Diluted semen was 
maintained on ice. pooled and divided into 4 aliquots. One aliquot 
was used immediately to inseminate females (time 0; n=5 females). 
whereas remaining aliquot<; were maintained in a refrigerator at 4°C 
for 24, 48 or 72 h before insemination of 5, 8 and 8 females, 
respectively. Mean (± S.E.M.) sperm viability was not different 
(P>0.05) at O. 24. 48 and 72 h (77.8 ± 5.9, 79.0 ± 5.9, 76. 1 ± 4.6 
and 76.7 ± 4.4 1 ,  respectively). Mean egg fertility (proportion of laid 
eggs with an embryo at 7 days) and hatching success (proportion of 
laid eggs producing living ducklings) using fresh sperm was 5 1.7 ± 
19.9% and 38.2 ± 18.3%, respectively. These values were no 
different (P>0.05) from those using sperm cold-stored for 24 h 
(5 1 .4 ± 1 6.5%, 30.5 ± 1 2.3%, respectively) or 48 h (39.6 ± 10.9%, 
35.9± 1 0.6%, respectively). Fertility and hatchability were reduced 
(P<0.05) after the 72 h treatment ( 1 8.3 ± 7.6%, 1 5.5 ± 7.4%, 
respectively). In summary, Northern Pintail sperm in BPSE are cold 
resistant for up to 48 h. This represents the first successful use of 
cold-stored sperm and AI to propagate waterfowl. 

75 
PROl'ECTIVE EFFECT OF CYCLODEXTRIN-CHOLESTEROL 
INCLUSION COMPLEXES FOR COLD 
SHOCKED BOVINE SPERM 
C.A Byme*, MT. Kaprolh*, J.E. Parks* S.R. Hough*, Dept. of Animal 
Science, Cornell University, Ithaca, NY. 

Cold shock of mammalian sperm is manifested as a loss of sperm motility 
but is generally considered to be a consequence of damage to the plasma 
membrane. Altered membrane structure and function is believed to result 
in part from lateral phase separation of membrane components due to 
thermotropic phase ttansition of membrane phospholipids. Because of 
the modifying effect of cholesterol (CHOL) on phase behavior, we 
hypothesized that increasing the CHOL content of bovine sperm would 
have a stabilizing effect during cooling. The objective of this study was 
to evaluate the effects of cyclodextrin-CHOL inclusion complexes (CD
CHOL), which promote CHOL transfer to the plasma membrane, on the 
motility of cold-shocked bovine sperm. Fresh bovine semen was diluted 
to 20 million sperm/ml and treated with 2.S mM CD with or without 
CHOL inclusion complexes (CD/CHOL 10: 1, mol/mol), or untreated 
(CONTROL), and incubated for 4 hours at O"C. Sperm motility was 
analyzed using the Hamilton-Thome IVOS-10 sperm motility analysis 
system. Motility prior to cooling was 73:1.6 percent Motility decreased 
rapidly to near zero in CONTROL and CD-only treated sperm. Percent 
motility of CD-CHOL treated sperm (Sll:!:J.2, n=lO) was significantly 
higher (p<O.OS) than either CONTROL or CD alone, after 4 hours at O"C. 
Incubation at intermediate concentrations of CD and CD/CHOL (1.0 
mM-2.S mM) indicated that effects were concentration-dependent. 
Similar treatments at room temperature and 37"C caused a decrease in 
motility in treated sperm compaml to CONTROL, with the greatest 
decrease observed with CD-only treated sperm. Efl'ccls of CD and CD
CHOL on sperm plasma membrane cholesterol are being analyzed. 
These results demonslrate that CD-CHOL inclusion complexes protect 
bovine sperm dming rapid cooling and may be useful of preservation of 
liquid or frozen bovine semen. 

74 
MAGNETIC CELL SEPARATION AS A FAST AND EFFICIENT METHOD FOR 
ISOLATION OF VIABLE SPERMATOGONIA FROM RODENT AND PRIMA TE 
TESTES 
Viktoria von SchOnfeldt•, Stefan Schlatt•, Institute of Reproductive Medicine, 
University Mllnster, Germany 

Isolation of spermatogonia is a prerequisite for culture experiments and germ cell 
transplantation. In this study we describe an efficient procedure that permits the 
isolation of large quantities of viable spermatogonia from rodent and primate testes. 
We developed the method using testes from photoinhibited and photostimulated 
Djungarian hamsters, mice and marmoset monkeys. All testes were excised, 
decapsulated, minced and enzymatically digested. After the seminiferous tubules 
had been separated from interstitial cells by sedimentation at unit gravity, a single 
cell suspension was obtained. The cells were incubated at a final concentration of 
IO' cells /100µ1 with a polyclonal rabbit anti-c-kit lgG (Santa Cruz, Santa Cruz, 
CA), washed twice in PBS and further incubated with anti rabbit micro-beads 
(Miltenyi, Auburn, CA). The cells were washed again and stained with FITC
conjugated anti rabbit lgG to allow the flow cytometric analysis of c-kit positive 
cells. All incubations were performed for I 0-20 minutes at 6-I 0°C. For the 
following magnetic separation the Rs• separation columns (Miltenyi) were loaded 
with the cell suspension. Magnetically labelled cells were retained on the column 
whereas non-labelled cells passed through. The positive fraction was flushed out 
from the column after removal from the magnetic field. Up to 50% enrichment of c
kit positive cells with a viability rate of 80-90% was achieved. Flow cytometric 
analysis of the nuclear DNA-content using Pl-staining revealed that the positively 
selected cell fractions were highly enriched in diploid cells. The morphology of the 
cells as well as the immunohislochemical characterisation also indicated a strong 
enr

.
ichment of spermatogonial cells. No haploid cells were separated although the 

anttbody labelled round spermatids in immunohistochemical staining of tissue 
sections. This indicated that the truncated form of c-kit which is expressed in 
spermatids cannot be recognised as an epitope on the cell surface of spermatids. In 
comparison to elutriation as the conventional procedure for germ cell separation, 
magnetic cell separation is a fast, efficient and time saving method for 
spermatogonial cell preparations. 

76 
RECOMBINANT HUMAN ZPC INDUCES THE 
ACROSOME REACTION IN HUMAN SPERM. B. Bean, W. 
Li*, S. Gibson*, & J. Harris* � .  Biological Sciences, Lehigh 
University, Bethlehem, PA and � Zonagen, Inc., The 
Woodlands, TX. 

Recombinant human zona pellucida proteins [rhZP's) have 
been purified following expression in Chinese hamster ovary 
cells, and used as tools for examination of zona interactions 
with human sperm cells. The recombinant homologs of 
ZPA, ZPB, and ZPC (also referred to as ZP2, ZP1 ,  and ZP3, 
respectively) all bind significantly to the human sperm 
surface, as detected by immunolocalization using both 
fluorescence and immunoperoxidase methods. Following 
20 min incubation with rhZP's, rhZPA and rhZPB localized 
primarily to the posterior head, while rhZPC was bound 
primarily at the equatorial band. If cells were pre-treated 
with A23 1 87, artificially destabilizing the acrosomal 
compartment, rhZPC equatorial binding was reduced 
relative to the control. Acrosome-intact control sperm 
showed extensive and rapid stimulation of acrosome 
reaction in response to high concentrations (20 µg/ml) of 
rhZPC, but not in response to rhZPA or rhZPB. Reactivity 
induced by rhZPC occurred in the absence of added Ca2+, 
and achieved over 90% reacted cells within one hour. 
Reaction kinetics, additional immunolocalization changes, 
and Western analysis are consistent with expectations that 
ZPC is the key natural inducer of the acrosome reaction in 
human sperm. 
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MEASUREMENT OF NITRIC OXIDE (NO) IN HUMAN 
SPERMATOZOA BY ELECTRON PARAMAGNETIC 
RESONANCE (EPR) SPECTROSCOPY: CAPACITATION 
INCREASES NO PRODUCTION. M.B. Herrero·, S. Chatterjee· 
and C. Gagnon. Urology Research Laboratory. Royal Victoria 
Hospital. McGill University. Montreal, Quebec, Canada. 

The nitric oxide (NO) radical has been recognized to play a 
physiological role in a variety of biological systems including the 
male �amete. �e aim of this study was to demonstrate by EPR that 
NO 1s synthesized by human spermatozoa and to study its 
relat!onship with the capacitation process. Human sperm samples 
obtamed from normospermic donors were washed in a Percoll 
gradient (40-80%). Spermatozoa were adjusted to 50x106/ml in 
Tyrode's medium supplemented with 2.6% bovine serum albumin 
(BSA). At the beginning of the incubation, different nitric oxide 
synthase inhib�tors (D or L-NAME, D or L-NMMA) were added. 
In some expenments, BSA was not used. Nitric oxide production 
was measured by EPR after 4h of incubation. In another set of 
experiments, 0. lmM or lmM L-NAME was added at different time 
intervals (15, 60 120 or 240 min) during capacitation, and the 
percentage of acrosome Joss induced by human follicular fluid 
(hFF) was evaluated at 20h incubation. Human spermatozoa were 
able to produce nitric oxide after 4h incubation under capacitating 
(+BS�) and non-capacitating (-BSA) conditions. However, 
capac1tated spermatozoa produced significantly more (8-fold) NO 
r�di�al than non-capacitated sperm. Both L-NAME and L-NMMA 
s1gruficantly reduced NO production, while the two inactive 
enantiomeres (D-NAME and D-LNMMA) had no effect on the NO 
synt?esis. The addition of L-NAME during the capacitation period, 
s1gmficantly reduced the percentage of acrosome Joss induced by 
hFF at 20h of incubation at all the time periods tested. These results 
strongly suggest that nitric oxide is produced by human 
spe�ato�oa and that this radical is involved in human sperm 
capac1tatlon. 

79 
FUNCDONAL ASSESSMENT OF CRYOPRESERVED HUMAN SPERM 
OBTAINED USING OVERNIGHT TRANSPORT KIT 
R.Dolgina and G. S. Prins. Dept of Urology, University of Illinois, Chicago, IL. 

Long-term freezing of human sperm is frequently desired by men facing the 
possibility of sterilization, reduction of fertility potential or genetic damage. 
However, a personal visit to the clinic is not always possible due to medical or social 
reasons. We have developed a transport kit termed OVERNITE MALE"" which 
allows patients to produce semen samples at home and ship them overnight to the 
laboratory at ambient temperature. As a transport medium, liquefied semen is diluted 
I :  I 0 with a phosphate-citrate buffer containing 0.3% BSA. Prior tests in our 
laboratory have determined that sperm motility declines < I 0% over a 24 hr period 
when stored in this buffer at room temperature. In the present study, sperm which 
were shipped in this buffer (for 1 6-24 hrs) and subsequently cryopreserved (n=l I)  
were functionally assessed by the sperm penetration assay (SPA) to determine their 
ability to undergo the necessary steps for fertilization. Upon arrival in the laboratory, 
the specimens were washed free of transport buffer, diluted in Ham's F-10 to 20 x 
I 06 motile spenn/ ml and cryopreserved in TEST-Yolk buffer with 6% glycerol. 
One vial (0.3-0.5 ml) from each specimen was thawed, analyzed for motility and an 
SPA was performed according to WHO standard protocol. The total prefreeze 
sperm count was 1 69.75 ± 43.61 x 106/ml (mean ± SEM) and prefreeze motility was 
49.8 ± 5.4%. Morphology (WHO criteria) in the prefreeze specimens was 29 ± 4 % 
normal forms. The post-thaw sperm motility was 22.3 ± 13.8% which was 45% of 
initial motility . SPA results ranges between 0-40% oocytes penetrated. Three of 1 1  
specimens (27 %) were in the subfertile range with 0, 9 and 10% penetration. The 
remaining specimens (77%) ranged between 14 - 40% with a mean penetration of 
23 ± 4 % . These results are similar to those in our laboratory for men presenting at 
our infertility clinic. For one patient, an SPA was performed on the overnight 
shipped, pre-freeze specimen as well as on the post-thaw aliquot. The pre-freeze 
penetration rate was 33.3% and post-thaw penetration rate was 1 7.6% which mimics 
the typical decrease in sperm motility and SPA results following sperm 
cryopreservation. In conclusion, human sperm shipped overnight at ambient 
temperature using an OVERNITE MALE™ kit retain normal fertilizing capacity and 
thus may be used not only for an !VF and/or !CS! procedures but also for IUI 
insemination. 

78 
REACTIVE OXYGEN SPECIES REGULATES THE LEVEL OF 
cAMP IN HUMAN SPERMATOZOA BY INHIBITING SPERM 
PHOSPHODIESTERASE ACTIVITY DURING CAPACITATION. 
L. Lefievre*, E. de Lamirande* and Claude Gagnon. Urology 
Research Laboratory, Royal Victoria Hospital and Faculty of 
Medecine, McGill University, Montreal, Canada. 

Human spermatozoa incubated under aerobic conditions 
generate reactive oxygen species (ROS) such as the superoxide 
anion (02.-) and hydrogen peroxide (H202). The production of low 
and controlled amounts of 02·· on the surface of human 
spermatozoa is associated with sperm capacitation. Because cAMP 
is involved in capacitation, we investigated the effects of ROS on 
sperm cAMP levels as well as on sperm phosphodiesterases (PDE), 
the enzymes involved in degradation of this cyclic nucleotide. 
Percoll-washed human spermatozoa were incubated in BWW alone 
(control) or with fetal cord serum ultrafiltrate (FCSu) (capacitation) 
and/or superoxide dismutase (SOD) and catalase (prevention of 
ca8acitation). cAMP levels was measured by radioimmunoassay F 5I]cAMP). PDE activity was measured by the hydrolysis of [8-
H]cAMP. The effects of specific inhibitors on sperm PDE activity 

were also investigated. Prevention of FCSu-induced capacitation 
by SOD or catalase increased sperm PDE activity by up to 30%, 30 
to 60 min after the beginning of the capacitation period. 
Furthermore, SOD also caused a 20% decrease of cAMP levels in 
FCSu treated spermatozoa, measured at 30 min. These results are 
consistent with other data that indicated that 0i·· production by 
human spermatozoa is necessary only for the first 30 � of the 
capacitation period. Human spermatozoa possess three 1sotypes of 
PDE: a Ca*/Calmodulin-dependent, a cAMP-specific and a 
cGMP-specific. These results suggest that ROS are implicated in 
the control of human sperm PDE activity and in the levels of 
intracellular cAMP. 
Supported by the Medical Research Council of Canada 

80 
ABNORMAL PARAMETERS IN SEMEN SAMPLES OF ·INFERTILE 
MALES WITH BACTERIA. 
J. Rojas-Retiz*; C. Bravo-Gatica• ;  R. Tapia-Serrano•. Institute de Medicina 
Reproductiva y Andrologia S.C. Mexico D.F. Mex. 

INTRODUCTION. Male genital tract infections by microorganism like C. 
trachomatis, Mycoplasmas (hominis and Ureaplasma urealyticum ) so that E.coli, St 
P hemoliticum. E. faecalis etc. have been related to infertility induced by urethritis, 
epididymitis and impaired semen. 

OBJETIVE. To show the frequency of abnormal semen parameters in samples of 
infertile males with genital tract infection. 

MATERIAL AND METHODS. Sixty eight semen samples of the infertile males 
were studied by semen analysis following the guidelines of WHO 1992, to 
exception of morphology by strict criteria of Kr1lger . Semen cultures, 
Mycoplasmas special cultures and Ab-lgG anti C. trachomatis by enzyme linked 
assay. Data statistical were analyzed with the paired t test. 

RESULTS. Sixty eight semen samples were evaluated, of them 45 had negative 
cultures and 23 (34%) had positive cultures; of them 26% were positive to 
Mycoplasmas, 9% to Ab lgG anti C. trachomatis and 39% to several ''cteria ( E. 
coli, E. faecallis. K pneumoniae, Neisseria spp, A. lowffi, St P-hemolyticum and C. 
albicans). Twenty six percent presented several bacteria. 
T bl I S . 

1 
. 

h" a e . emen J!..arameters m re attons !!!.. to semen cu lures. 
Semen.J!..arameters Positive n=23 N�ative n=4S 

Volume 2.3 ± 0.8 2.8 ± 1 .0 
�rm concentration 42.7 ± 49.6 75.0 ± 58.2 
Motility (a + b) 26.4 ± 17.3 37.7 ± 2 1 .5 
Vitality 55.3 ± 1 7.5 67.0 ± 20.6 
Morphology 6. 1 ± 8. l  1 3 . I  ± 1 2.7 

P <0.05 
NS 

NS 
NS 

NS 
0.03 

CONCLUSION. The semen samples with presence of bacteria had more 
percentage of abnormalities, however the teratozoospermia was significative. 
Abnormal motility and morphology were more frequently in Mycoplamas 
infections and reduce concentration in C. trachomatis infection. 
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CHARACTERIZATION OF NITRIC OXIDE METABOUTES IN 
SEMINAL PLASMA OF INFERTILE MEN. 
M. Rajasekaran, S.C. Sikka, W.J. Hellstrom, and M. Monga, 
University of California San Diego, School of Medicine, San Diego, 
CA and Tulane University School of Medicine, New Orleans, LA. 

Infections and inflammation of the male genitourinary (GU) 
tract leads to leukocytospermia which in tum has been implicated in 
the generation of reactive oxygen species in semen. Nitric oxide 
(NO) is a gaseous free radical and the presence of NO end products 
has been documented in human semen. The exact role of NO during 
GU inflammation and its effect on sperm parameters is not clear. 
The present study evaluates the levels of stable NO metabolites 
(nitrite and nitrate) in seminal plasma of infertile patients and analyzes 
their relationship with sperm parameters. Seminal plasma 
concentrations of nitrite and nitrate in infertile men with (n= 14) and 
without (n=12) a history of GU inflammation were compared with 
normal healthy donors (n=S) of proven fertility. Semen samples were 
obtained by masturbation and sperm parameters (concentration and 
motility) were evaluated according to WHO methods. Nitrate in 
seminal plasma was enzymatically converted to nitrite using nitrate 
reductase (from ArpergiUus .rp) and nitrite concentrations were then 
colorimetrically measured using the Griess reagent. The nitrite + 
nitrate (µM) levels in leukospermia samples were 10.5 ± 1.2 when 
compared to9.8 ± 0.3 in samples without leukospermia and 10 ± 0.5 
in fertile donors. Leukospermic samples were associated with poor 
sperm parameters. There was no significant correlation (p < 0.23; r = 
0.19) between NO metabolites and sperm concentration or motility. 
These findings suggest that the NO pathway may not be involved in 
inflammatory-mediated male factor infertility. The precise role of 
seminal plasma NO metabolites remains to be determined. 

83 
ASSESSMENT OF QUALITY OF EXPIRED CULTURE MEDIA BY 
HUMAN SPERM BIO ASSAY A.M. Hossain, R. Reed", C. Huff' and I. H. 
Thomeycroft" , Dept of Ob/Gyn, University of South Alabama, Mobile, AL. 

Shelf life of culture media used in IVF and Andrology laboratories is short, 
usually 3-4 weeks. The media may expire before it is used or when only a 
fraction of it has been used. Manufacturer's recommendation is not to use the 
expired media. In the present study we utilized sperm bioassay to assess the 
quality of three commonly used culture media, RTF, HTF-Hepcs and P-1 of 
different expiration durations. Some of these media bottles were totally 
unopened and unused while others were partly used before they expired. 
Frozen sperm washed with Percoll column were aliquoted for incubation for 
16 hrs in media from 20 expired media bottles. Sperm motility at pre- and post 
incubation was recorded. Fresh media was used as a control. Eleven assays 
were performed. The average spenn motility at preincubation was 62%. There 
was no significant difference in postincubation sperm motility between fresh 
and expired media (29% vs 29%). Motility in all three media, namely HTF, 
HTF-Hepcs and P-1 ,  were identical (3 1%, 32% and 28%, respectively). 
Motility difference in media of different expiration durations (::: I 00, � 200 
and > 200 days) was not significant (p > 0.87). Surprisingly, sperm motility 
in media of opened bottles was higher (p < 0.05) than that of closed bottles 
(32% vs 25%). These results indicate two possibilities : first, that use of 
expired media in regular sperm work such as washing and short storage of 
sperm may not be detrimental. However, whether expired media affect the 
fertilization potential of spermatozoa is worth investigating. Alternately, it is 
possible that the human sperm bioassay may not be sensitive enough in 
differentiating the quality of the expired media. 

82 
DETECTION OF DNA FRAGMENTATION IN HUMAN SPERM BY FLOW CYTOMETRY: CORRELATION WITH ROUTINE SEMEN PARAMETERS. M.Muratori*,.. E.Filimberti*, I. Noci*, P .Pecchioli*, 
G.B.Vannelli*. E.Baldi* G.rorti and M.M�ggi* . Andrology Unit, 
Department of Nonna( Human Anatomy, and Department of Obstetrics 
and GYf!ecology, University of Florence, Italy. 
Although it 1s well known that immature genn cells undergo DNA 
fragmentation and apoptosis in the testicular seminiferous epithelium. 
recent reports have described the presence of DNA strand breakage also in 
ejaculated semen samples. Since spenn DNA fragmentation seems to be 
related to spenn quality and fertilizing ability, we initiated studies to set UP. 
a simple and reliable method to evaluate DNA strand breaks i11J:iaculatei:I 
spenn. Spenn DNA fragmentation was investigated by TUNEL and 
cfetected by both Flow C}'.tometn• (FC) and Fluorescence M1croscopv 
(FM). Semen samples \n= 1 3), after liquefaction and swim-UP. selection 
were fixed in parafonna dehyde (4% in PBS. pH 7 4). pennealiihzed with Triton X I 00 D. I %, labeled with TUN EL and simultaneous!) analvzed b\ 
FACScan and FM. For each sample, a negative control (absence of Tdn 
was prepared. In FM, percentage of labeled spenns was detennined by 
counting labeled cells in at least three fields (about 300 cells) for slide. In 
FC, green fluorescence was detected usinK the FL- I cfetector of a 
F ACScan flow cx_tometer. For each sample I 0000 events were recorded at 
a flow rate of 200-300 cells/sec. Percentage of labeled spenns was 
dctennined by setting a region including all the events in tf1e negative 
frequency histogram. Hence, all the events out of the n�gallvc control 
reg10n were considered 8ositive. Results from FC and FM \\ere h1ghl) 
correlated (r=0.80, p = .00 1 1 , n= l 3). However, FM is a tedious ana 
operator-depending procedure. In addition it shows a relative high 
coefficient of vanation (CV=3 1±6.2% ...... n=l 3, mean±SE ) . Therefore. we 
used FC for the analysis of sperm uNA fragmentation in ejaculated 
samples (n=92) collected from patients examinecf in our Androlog\ Clinic 
for infert1litv. Overall, we observed a large variabilitv in the P.ercentage of 
spenn DNA fr�mentation among patients (mean±SD = 1 1 .55±8.12%, 
range:0.74-39.4°0 . A negative correlation was found among_ DNA 
fragmentation an motility of both basal (r �0.328, R_=0.00 1 ,  n='J2/ and 
swim-up selected spem1s (r=-0.608, p=l .4E-8, n=72). Converse y, a 
positive correlation was found among spenn DNA breaks and the 
percent'!lle of basal (r=0.4 1 1 , p=0.00005, n=72) and swim-up selected 
(r=O 609: p= l .3E-8, n=72) immobile SQenn. Finally, DNA fragmentation 
correlated with abnonnal morpholQID• ol both basal !r=0.358. p=0.0005. n 
-90) and swim-up selected (r=0.476, p=0.0002, n=:i4) sperm. Our results 
indicate that sperm DNA fragmentation, as detennmed ]?)• F AC Scan 
analysis, is positively related with poor semen parameters. This might be 
relevant for the fertilizing ability ofbuman spenn. 

84 
TRIPEPTIDYL AMINOPEPTIDASE ACI1VITIES IN HUMAN 
SEMINAL PLASMA 
M.J. Wilsonl,2.3, R.H. Stein•!, J.L. Pryor3,4.S, H. Hensleighs, C. 
Ercole•3, K.W. Kaye•B, H.J.S. Dawkins•&, N.F. Wasserman• l,6, 
P. Reddy•l,3, AA Sinha•t,7, Minneapolis VA Med. Ctr.I, Depts. 
Lab. Med. and Pathology2, Urologic Surgery3, Cell Biol. and 
Neuroanatomy4, Ob. and GynecolS, Radiology6, and Gen. Cell 
Biol.', Univ. of Minnesota, Minneapolis, MN 55417 ; Urologic 
Research Centres, Univ. Western Australia, Nedlands, WA 6009. 

Bioactive peptides and growth factors, and peptidases that process 
and metabolize them, are abundant in semen. The purpose of this 
study was to characterize a tripeptidylpeptidase (fPP) activity in 
human seminal plasma (SP) and determine its tissue source. We 
measured TPP activities in SPs and prostatic and seminal vesicle 
secretions using Ala-Ala-Phe-p-nitroanalide as substrate. TPP 
activity in seminal plasma was predominantly membrane associated 
with a broad pH optimum of 6.8-7 .7. This activity was inhibited by 
Hg, Zn, and Cu, but was unaffected by EDT A, EGT A, dithio
threitol, iodoacetamide, n-ethylmaleimide, E-64, diethylpyrocar
bonate, aprotinin, leupeptin, and PMSF. The activity was sensitive 
(60-90% inhibition) to 2 mM diisopropylfluorophosphate, 0. 1 mM 
bestatin, 1 mM puromycin, 1 mM spermine, and O. lµM ala-ala-phe
chloromethyl ketone. There was no significant difference in TPP 
activities of SP of vasectomized and normozoospermic men, but 
there was a 45% decrease in activity in SP of oligozoospermic vs 
normozoospermic (p<0.01) and vasectomized men (p<0.05). 
Prostatic secretion was replete with TPP activity whereas it was 
absent in that of the seminal vesicles. These data suggest that TPP in 
seminal plasma is a membrane associated serine peptidase with 
highly protected sulphydryl groups. The prostate is a major source 
of this peptidase in SP. The role of this peptidase in the semen is not 
understood, but the decline of this activity in SP of oligozoospermic 
men suggest that control of the level of this activity is sensitive to 
physiologic regulation. (Supported in part by Dept. Vet. Affairs) 
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85 
D O C O S A H E X A E N O I C  A C I D  C O N T E N T  IN H U M A N 
SPERMATOZOA: A BIOCHEMICAL MARKER F O R  SPERM 
MATURATION. Mario Ollero• and Juan G. Alvarez. Deparunent of OBI GYN, 
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA. 

Mammalian spennatozoa are thought to undergo a process of membrane 
lipid remodeling during maturation. This remodeling involves a decrease in the 
content of total fatty acid and an increase in docosahexaenoic acid (DHA) in spenn 
glycerolipids. However, this increase in DHA content bas never been reported in 
human spenn. The objective of this study was to determine the fatty acid and DHA 
content in subsets of human spennatozoa at different stages of maturation. A total 
of 14 semen samples were obtained from spenn donors (n = 5) and from males 
attending a clinic for infertility screening (n = 9). Three of the 9 samples obtained 
from infertility males had ;,: 60% testicular spenn (primary and secondary 
spennatocytes and round spennatids), as determined by histochemical analysis. 
Aliquots of I ml of the liquefied semen were loaded onto a 50, 70, and 95% 
discontinuous Percoll gradient and centrifuged al 800g for 20 min. The resulting 
seminal plasma/50% (Fraction I), 50170% (Fraction 2), and 70195% (Fraction 3) 
interphases and the 95% pellet (Fraction 4) were aspirated, washed in PBS, extracted 
with cblorofonn-methanol, transmethylated with the methanolic-Na0HIBF3 reagent, 
and the resulting fatty acid methyl esters analyzed by gas chromatography. Fraction 
I contained testicular spenn and morphologically abnonnal spenn, Fractions 2 and 3 
contained, mostly, spenn with cytoplasmic droplets, and Fraction 4 contained, 
mostly, morphologically nonnal spenn , as determined by histochemical analysis. 
DHA content was also determined in mouse spenn obtained from the seminiferous 
tubules (ST) and epididymis (E). Statistical differences in fatty acid content between 
the different groups were evaluated using the Student I-lest. Total fatty acid and 
DHA content (expressed in nmoles/million spenn) in sperm from Fraction I was 
17± 1 1 and 2.6±2. 1 ,  respectively, as compared to 13± 1 1  and 2.2±1.9 in Fraction 2 
(P=0.4 and P=0.6), 7 .9±2.7 and I . 5±0.6 in Fraction 3 (P=0.008 and P=0.08), and 
6.8±4.5 aod 0.97±0.4 in Fraction 4 (P=0.005 and P=0.01) .  DHA content in 
testicular human spenn was 5.1± 1 .4, and 5.4± 1 .9 and 1 .4±0.5 in ST and E mouse 
spenn, respectively. DHA content and percent sperm recovery in Fraction 4 from 
samples obtained from donor and infertility males was 1 .0±0.35 and 0.9±0.45 
(P=0.6) and 22.0±6% and 6.3±2.5% (P=0.001), respectively . These results indicate 
that (i) there is a net decrease in total fatty acid and DHA content as spenn migrate 
from the ST to the E and that (ii) DHA content can be used as a biochemical marker 
for spenn maturation. 

87 
EXPOSURE OF EOSIN-NIGROSIN STAINED SLIDES TO HUMIDITY CAUSES 
STAIN LABILITY 
J. Quigley•, D.R. Kinzer, C. Caruso* and. S.A. Rothmann, Fertility Solutions 
Inc., Cleveland, OH. 

Objectives: To determine and eliminate the causes of eosin-nigrosin (EN) 
stain failure during shipping and storage. 
Design: EN-stained semen smears were exposed to various conditions to 
determine which were detrimental to EN stain stability. 
Material and Methods: 24 semen smears were prepared and staine&t with 
eosin Y then counterstained with nigrosin. Half of the slides were coverslipped. 
Both groups were exposed to different environmental conditions of 22°C and 
37°C in high and low humidity. The humid environment was provided by a 
damp gauze placed in air-tight plastic slide box. Percent sperm viability of each 
slide was determined before and after 3 hours of exposure to various test 
environments. Another test compared overnight shipping of coverslipped slides 
packaged in either air-tight plastic or cardboard slide holders. 
Results: Initial smears had 69 +/- 4% viable sperm. Slides with and without 
coverslips in the 22°C and 37°C dry environments had 72 +/- 2% viable sperm. 
Coverslipped slides in the high humidity environments had 64 +/- 2% viable 
sperm. Sperm on the non-coverslipped slides in 22°C and 37°C humid 
environments were a uniform pink color, indicating complete leaching of the 
stain. Coverslipped slides were placed in cardboard or plastic holders and were 
shipped via an overnight carrier. Slides in cardboard showed no stain leaching, 
but those in air-tight plastic holders showed some stain leaching and lower 
viability scores were obtained. 
Conclusions: Temperature had no effect on EN stain quality, however high 
humidity induced eosin leaching onto the viable cells, making them appear 
non-viable. Coverslipping slides reduced the problem but did not totally prevent 
it. Proper attention needs to be paid to the packaging of eosin-stained smears 
for various shipping and storage conditions to eliminate condensation. Slides 
should never be stored in conditions which induce condensation such as 
exposure to at 4°C followed by room temperature while enclosed In an air tight 
package. Unfortunately, some laboratories store proficiency testing products in 

this manner, a practice which should be discontinued. 

86 
THE VALUE OF SCROTAL ULTRASOUND IN THE EVALUATION OF 

MALE INFERTILITY 

F.H. Pierik1-'·3·•, G.R. Dohle'·4·', J.M. van Muiswinkel'. J.T.M. Vreeburg'-'·• and R.F.A. 
Weber'-'. Departments of Andrology1, Endocrinology and Reproduction', Medical 
Informatics'. Urology' and Radiology'. Erasmus Medical Center Rouerdam, The 
Netherlands 

Ultrasonography of the scrotal contents in andrological patients is often confined to 
patients with a suspected varicocele, testicular tumor, testicular torsion or infection. The 
poor accuracy of varicocele palpation motivated us to perform routine scrotal 
ultrasonography as screening for varicocele. The present study was undertaken to 
investigate in subfertile males the prevalence of varicocele and other scrotal pathology with 
color Doppler ultrasonography (CDU). CDU findings were compared with the results of 
scrotal palpation. 

Retrospectively, the findings during scrotal CDU (�7.5 MHz transducer) were scored 
in 1372 andrology patients. Findings were classified as varicocele, testicular cyst. testicular 
microlithiasis, suspicion of a testicular tumor, epididymal cyst and hydrocele. CDU and 
palpation of the scrotal contents were performed independently by different investigators. 

In 38% of the men, scrotal ultrasound revealed one or more abnormal finding. The 
prevalence of findings was: varicocele 29.7%, testicular cyst 0.7%, suspected testicular 
tumor 0.5%, testicular microlilhiasis 0.9%, epididymis cyst 7.6% and hydrocele 3.2%. The 
7 suspected tumors were confirmed as Lcydig cell tumor (n=5) or seminoma (n=2) after 
surgical exploration. Only one tumor was suspected upon palpation. Varicoceles were 
palpable in 40%, testicular cysts in 22% and hydrocele in 9% of the cases identified by 
CDU. Testicular cysts and microlithiasis were not detected with palpation. 

The prevalence of scrotal pathology which has been associated with infertility was 
unexpectedly high. Overall, only 24% of scrotal pathology was suspected by palpation. The 
incidence of testicular tumors in infertile males was higher than reported for the general 
population. Testicular cysts may indicate a neoplastic lesion (e.g. teratoma. epidermoid 
cyst) and microlithiasis has been associated with increased tumor risk. The high incidence 
of (possibly) malignant testicular lesions stresses the relevance of routine scrotal 
ultrasonography in subfertile men. We conclude that scrotal ultrasonography is an 
important tool in the evaluation of male infertility. 

88 
ROSNI AND ROSI REVISITED. SJ Silber. Infertility Center of St.Louis, St. Luke's 
Hospital, St. Louis, MO and L Johnson, Texas A&M University, College Station, TX. 
Introduction: In 60% of patients with non-obstructive azoospermia due to germinal 
failure, a tiny number of spem1atozoa (or elongated spermatids) can be extracted from 
a testicular biopsy and this tiny number of sperm is sufficient for successful JCS!. 
However, no sperm are recoverable in 40% of these cases. ROSNI and ROSI (round 
spermatid nucfeus injection and round spermatid injection) have been suggested as a 
possible solution in azoospermic patients when no sperm at all (or elongated 
spermatids) are recoverable in the testis. Round cells are abundant in morselated 
testicular tissue of almost all azoospermic men, but difficulties arise in distinguishing 
under Hoffman or Nomarski optics whether these round cells are haploid round 
spermatids, diploid spermatocytes or spermatogonia, or even somatic cells like Sertoli 
cell nuclei or Leydig cells. 
Method: This study attempts to clarify such confusion by evaluating 143 consecutive 
testicular biopsies of men with non-obstructive azoospermia due to germinal failure, 
and 62 controls with obstructive nzoospermia and normal spermatogenesis, both on 
histology and with phase contrast examination of wet preparations. The 143 
germinal failure cases included 66 with Sertoli cell only, 59 with maturation arrest, 
and 18 wiU1 other causes such as mumps, cryptorchidism, etc. 
Results: Jn no cases were true round spermatids found in the absence of elongated 
SJ"erm. Even when the histology demonstrated pure "Sertoli cell only," an abundance 
of round cells were always found, which on Hoffman and Nomarski optics appeared 
to resemble rnund spermntids. However, histology of stained tissue and phase 
contrast examination of wet preps demonstrilted that these round cells were not 
spermatids, but rilther nuclei ofSertoli cells. Phnse contrast examination of 
ol1structive nzoospermin cases with normal spermatogenesis always revealed a 
variety of round cells, including the classical round spermatid identified definitively 
by the "glowing" acrosomal vesicle. Maturation arrest cases always failed to 
demonstrate round spermatids either on phase contrast or stained h istologic sections. 
Maturation was found always to be arrested nt meiosis (not in the development from 
mund spermatid to mature elongated spermatid). 
Conclusions: Somatic cells and spennatocytes may be easily confused with round 
spermatids, and resulting injections of these cells into eggs may cause morphologic 
changes resembling fertilizntion and clenvage. This explains reports of finding 
"round spermatids" in nzoospermic men where no "sperm" were retrievable. The use 
of TESE-ICSI to achieve pregnancies in azoospermic men with deficient 
spermatogenesis is more concerned with findmg tiny foci of sperm, rather than 
searchini; for "round spermatids," which are recoverable only if elongated forms are 
also nvm lable. 
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ICSI OUTCOME IS UNAFFECTED BY FROZEN TESTICULAR 

SPERM FROM OBSTRUCTED OR UNOBSTRUCTED AZOOSPERMICS . 
D.S.  Karabinus, C. Racowsky*, P. Xia*, L.A. Rudzitis*, M .J .  Barmatz*, 
S.S.  Dickstein*, and T.J. Gelety*. Dept. OB/GYN, The University of 
Arizona, Tucson, AZ. 

Cryopreserved testicular tissue provides a reliable source of viable sperm for 
ICSI. It is unclear whether ICSI outcome is affected by the etiology dictating 
the use of testicular sperm. Our study compared results for ICSI cycles in 
which either fresh (F) or fro.?;en-thawed (Z) testicular sperm from males with 
unobstructive azoospermia/severe oligospermia (UN) or non-congenital 
QQStructive azoospermia (OB) were used for injection (n= 4 1 0  Mil oocytes). 
Fresh minced tissue was diluted with medium, centrifuged at 300 x g, and the 
supernatant recentrifuged at 1 800 x g. This yielded the pellets from which 
sperm for ICSI were obtained. For cryopreservation, minced tissue was 
diluted with TYB, packaged in straws, and frozen in LN2. Thawed tissue was 
diluted with medium and prepared for ICSI as for fresh tissue. The percentage 
of sperm exhibiting flagellar movement (ranging from tail twitching to 
progressive motility) was estimated from wet mounts and averaged ( ± SEM) 
20.2 ±0.0% and 30.0 ± 1 .4 %  for F-UN (n=4) and F-OB (n=9) specimens and 
1 1 .2 ± 0.9% and 19.7±0.9% for Z-UN (n=8) and Z-OB (n=21) specimens, 
respectively . F-OB, F-UN, Z-OB, and Z-UN cycles did not differ 
significantly for fertilization rate (62.3 ± 12.4%, 58.3 ± 17.4%, 72.9 ± 8. 1 % , 
69.2± 10.7%), subsequent cleavage (83.6±8.9%,  8 1 .6 ± 10.0%,  83.8±4.9%, 
66.5 ± 6 . 2 %) ,  or number of embryos transferred (5 .4 ± 1 .2, 5 .3 ± 1 .6, 
3 .9 ±0.7, 5 .3 ± 1 .0) . Similarly, subclasses did not differ for male age, female 
age, number of oocytes retrieved, or percentage of normal Mil oocytes 
injected. Pregnancies per ICSI were F-OB: 2/9; F-U N :  0/4; Z-OB : 4/21;  Z
UN: 2/8. One F-OB pregnancy ended in spontaneous abortion. These results 
indicate that the etiology necessitating testicular sperm retrieval for ICSI had 
no adverse effect on ICSI outcome. We conclude that impaired spermato
genesis, as manifested in unobstructed azoospermia/severe oligospermia, can 
yield functionally competent fresh or frozen-thawed sperm for ICSI use. 

91 
ROLE O F  LEUKOCYTOSPERMIA I N  OXIDATIVE STRESS 
R.K. Sharma, F.F. Pasqualotto*, D. Nelson*, A.J. Thomas, Jr., and A. Agarwal, 
Androiogy Research and Clinical Laboratories, Department of Urology, The 
Cleveland Clinic Foundation, Cleveland, OH. 

Leukocytes are the main producers of reactive oxygen species (ROS) in the 
seminal ejaculate. Controversy exists regarding their pathological levels. The 
current diagnosis of Jeukocytospennia is based on the upper limit of greater than I 
X IO'/mL recommended by the WHO. Higher levels of ROS can result in 
oxidative stress and impair sperm function. The aim of this study was to 
investigate I) the relationship between the presence of white blood cells as 
measured by the Endtz test and oxidative stress, and 2) to use ROS and total 
antioxidant capacity (TAC) as predictive measure in determining a cut-off value 
for Endtz. ROS and TAC levels were examined in 288 subfertile men. Patients 
were divided into two groups. Group I consisted of 263 subfertile patients 
without leukocytospermia; Group II consisted of 25 patients who presented with 
Jeukocytospennia. Leukocytospennia was evaluated by the Endtz 
(myeloperoxidase) staining test. ROS levels were measured by 
chemiluminescence assay, and TAC by the enhanced chemiluminescence assay. 
In all patients, ROS levels showed significant correlation with sperm 
concentration (r = -0.36, p < 0.001), and motility (r = -0.14, p = 0.01). In the 
absence of Jeukocytospennia, ROS significantly correlated with sperm 
concentration, and motility (p = 0.01). Endtz was correlated with ROS (p < 0.05), 
TAC (p < 0.05), and the ROS-TAC score (p < 0.001). Endtz positive and 
negative samples differed significantly for ROS (p <0.00 1), TAC (p <0.0 1), and 
ROS-TAC scores (p <0.00 1). As a predictive measure of leukocytospermia, a 
ROS-TAC score proved to be significant with 84.8% area under the receiver 
operator characteristics (p <0.00 1 ). Significantly higher levels of ROS was 
produced in semen specimens of patients in all groups with Endtz value of >O X 
IO'/mL (from >O to 0.4 to >2X I O'WBC/mL) compared to those with Endtz equal 
to 0 X I O'/mL (P<0.02). The incidence of leukocytospermia was seen in less than 
I 0% of the total subfertile population. In conclusion, oxidative stress can occur 
even in the absence of leukocytospennia. Therefore, complete removal of 
seminal white blood cells by sperm preparation techniques is important to 
minimize the harmful effects of ROS. 
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ANTIGRA VITATIONAL CENTRIFUGATION SWIM-UP: 
COMPARISON OF A SECOND PROTOTYPE CENTRIFUGE 
VERSUS STANDARD SPERM SWIM-UP 
1 CJ Babbo, 'M Ivanovic•, 'BR Hecht*, 'RS Jeyendran•. 'Division of Reproductive 
Endocrinology, Aultman Hospital, Canton, OH. and 2Andrology Laboratory Services, 
Inc., Chicago, IL 

Gravity has a negative influence on 1he recovery of swim-up spermatozoa. 
Generating a force counteracting the gravitational pull during swim-up has been shown 
to improve the recovery of motile sperm [I). In a prior study [I], antigravitational 
centrifugation was achieved during swim up (ACSU) by placing a vertically oriented 
culture tube ( 1 2mm x 75mm) directly on the rotating axis ofa specially modified 
centrifuge (AC-I). In the present analysis, the culture tube is positioned on a horizontal 
centrifuge arm at a 60 - 90° angle, with a radius of rotation of2.0 - 2.5 cm, at 180 - 200 
rpm, to achieve a force equivalent to roughly 0.8g - 0.9g (AC-II). We compared the 
recovery of motile sperm during antigravitational centrifugation swim up using this 
second prototype centrifuge (AC-II) with standard swim-up (SSU). Nine ejaculates were 
divided, diluted with Tyrode's medium and pelleted by conventional centrifugation at 
500g for five minutes. One ml ofTyrode's medium was gently layered over each sperm 
pellet. One aliquot was subjected to AC-II for I O  minutes at room temperature. A JO 
minute antigravitational centrifugation time was selected based on a previous time versus 
recovery study [ l ]. The other aliquot was subjected to standard 60 minute swim-up at 
37° C (SSU). The mean ± SEM were calculated and compared by I-test. AC-II yielded 
a significantly (p<0.05) higher recovery than SSU for sperm concentration (14.4 ± 3.1  x 
JO'lml vs. 8.6 ± 1 .9 x I O'iml); motile sperm concentration (12.4 ± 1 .9 x 10°/ml vs. 
7.7 ± 1 .8 x J O'iml); progressive motile sperm concentration (10.0 ± 2.2 x IO'lml vs. 
6.2 ± J .4 x JO'iml ). No difference in percent sperm motility (86.1 ± 1.6 vs. 88.8 ± l.7) 
or percent progressive sperm motility (68. I ± 3.6 vs. 69.8 ± 4. 1 )  were observed. 70% 
more spenn were recovered following AC-II. The AC-II method yields a higher number 
of motile sperm in 1/6 the time (IO minutes versus 60 minutes) than the SSU method. 

This second prototype centrifuge (AC·II) successfully achieved antigravitational 
centrifugation und enhanced recovery of sperm during semen processing. These results 
again confirm the concept of minimizing the gravitational pull during swim-up in order 
to obtain a higher population of motile sperm in a relatively short time. 
References: [I) Babbo et al., IFFS; pp. 382; San Francisco, CA., 1998. 

92 
EVALUATION OF ACROSOMAL STATUS AND SPERM VIABILITY IN 
FRESH AND CRYOPRESERVED SPECIMENS BY THE USE OF 
FLUORESCENT PEANUT AGGLUTININ LECTIN AND HYPO-OSMOTIC 
SWELLING TEST 
1S.C. Esteves, R.K. Sharma, A.J. Thomas, Jr. and A. Agarwal, Andrology 
Research & Clinical Laboratories, Department of Urology, The Cleveland Clinic 
Foundation, Cleveland OH, and 'Division of Urology, The University of 
Campinas School of Medicine (UNICAMP), Campinas, Silo Paulo, Brazil. 

Fluorescein-conjugated peanut agglutinin (FITC-PNA) lectin-labeling is an 
establishe!,1 procedure for assessing the status of the human sperm acrosome. 
However, unlike the triple-stain technique, FITC-PNA labeling does not provide a 
simultaneous assessment of cellular viability. This is important to distinguish 
between 'physiological' and 'degenerative' acrosome loss. In this study, we 
evaluated whether the hypo-osmotic swelling test (HOST) and staining by 
Hoechst-33258 can be used as a vital marker in combination with FITC-PNA in 
fresh and cryopreserved spermatozoa. Spermatozoa were exposed to a hypo
osmotic solution for 60 minutes, and then incubated in a I µg/mL solution of the 
fluorescent dye Hoechst-33258 for 10 minutes. Excess stain was removed by 
washing in phosphate-buffered saline (PBS) solution, and the pellet was 
resuspended in IOO µL of PBS. Twenty microliters of this solution was 
subsequently smeared on a microscope slide, and fixed in ice-cold methanol to 
permeabilize the sperm membranes. The fixed smears were incubated in a 40-
µg/mL FITC-PNA solution for 20 minutes. Simultaneous assessment of 
acrosome and viability scores was done in a fluorescent microscope equipped 
with appropriate filters and phase contrast illumination. The same slide was 
examined for FITC.,PNA labeling, sperm tail swelling, and for Hoechst-33258 
staining by interchanging the filters and phase contrast optics. In fresh specimens, 
HOST results (80.2% ± 14.2%) were comparable to those obtained using the 
Hoechst-33258 method (74.8% ± 22.1%; r = 0.95; p <0.000 1). However, in 
cryopreserved specimens these did not correlate (r = 0.22). In conclusion, FlTC
PNA labeling in conjunction with HOST provides a simple but effective method 
for establishing the acrosornal membrane status and viability in fresh human 
spermatozoa. This technique, however, is not suitable for cryopreserved 
specimens. 
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RELATIONSHIP BETWEEN OXIDATIVE STRESS AND SEMEN 
CHARACTERISTICS IN SUBFERTILE MEN 
F.F. Pasqualotto•, R K. Sharma, D. Nelson•, A.J. Thomas, Jr., and A. Agarwal, 
Andrology Research & Clinical Laboratories, Department of Urology, Cleveland 
Clinic Foundation, Cleveland, OH. 

Oxidative stress as a result of high levels of reactive oxygen species (ROS) plays 
an important role in the etiology of male infertility. Sperm cells are rich in 
polyunsaturated fatty acids, and therefore susceptible to high ROS levels. Chronic 
exposure to oxidative stress can overwhelm the limited antioxidant defenses by 
triggering lipid peroxidation. The purpose of our study was to determine the 
relationship between the markers of seminal oxidative stress such as, ROS, total 
antioxidant capacity (TAC), and ROS-TAC score with semen characteristics in 
subfertile men. Semen specimens from 300 men attending our infertility clinic 
were examined according to the WHO criteria. Concentration of white blood 
cells (WBCs) in the semen was measured by the Endtz test. Ninety-eight men 
with WBC concentration greater than 0 X 106/mL were excluded. The hypo
osmotic swelling test (HOS) test was done to evaluate the sperm membrane 
integrity. Sperm morphology was evaluated by both the WHO and by Kruger's 
strict criteria. ROS and TAC production was measured by the chemiluminescence 
assay. A composite ROS-TAC score of35.6 ± I . I ,  which quantifies low ROS and 
high TAC levels was significantly correlated with high sperm concentration (r = 

0.26; p <0.00 1), and normal WHO morphology (r = 0.15;  p = 0.047). This score 
was significantly lower in our patient population compared to that seen in proven 
fertile men (47. 1  ± 3.9). Elevated ROS levels were correlated with the presence 
of abnormal sperm tails (r = 0. 17; p = 0.01), and poor sperm motility (r = -0. 17; p 
= 0.02). Similarly, poor sperm motility (r = -0.21; p = 0.002), abnormal tails (r -
0.28; p <0.001), amorphous forms (r = -0.15; p = 0.04), and abnormal Kruger 
scores (r = -0.17; p = 0.0 1 )  were significantly correlated with high TAC results. 
HOS was not significantly correlated with either ROS and TAC. Correlation of 
some abnormal semen characteristics with high ROS and TAC levels in subfertile 
men suggests that the antioxidants in the ejaculate may not be sufficient to 
scavenge the overwhelming generation of ROS. ROS - TAC score is a better 
predictor of semen quality in these men and lower score indicates the presence of 
oxidative stress. 

95 
UREAPLASMA UREAL YTICUM INFECTION IN MEN IS ASSOCIATED 
WITH ABNORMAL SEMINAL REACTIVE OXYGEN LEVELS AND 
ABSENCE OF LEUKOCYTOSPERMIA 
J.M. Potts•, R.K. Sharma, F.F. Pasqualotto, and A. Agarwal, Department of 
Urology, Andrology Research & Clinical Laboratories, The Cleveland Clinic 
Foundation, Cleveland, OH. 

Ureaplasrna urealyticum (UU) is a commensal of the lower genitourinary tract of 
sexually experienced adults. Investigators have isolated UU with greater 
frequency in infertile marriages. To confirm a possible association between UU 
and abnormal sperm function parameters, we conducted a prospective study at our 
tertiary care center. Fifty-five consecutive male patients seeking general urology 
consultation for lower urinary tract symptoms were evaluated. Urine and semen 
specimens were obtained for UU, chlamydia and localization cultures. Specimens 
from 21 normal donors were used as controls. Specimens were analyzed by a 
computer-assisted semen analyzer for concentration, percent motility and sperm 
motion characteristics. Leukocytospermia was measured by the Endtz test. In a 
second specimen from all subjects, reactive oxygen species (ROS), acrosome 
reaction (AR), and mannose binding assay (MBA) tests were conducted. Five 
patients were excluded from subsequent study due to the following: Positive 
cultures other than ureaplasma (n = 2), varicocele (n = I), and cryptorchidism (n = 

2). Seventeen patients had positive UU cultures; their other cultures were 
negative. UU positive patients had significantly higher ROS levels (239 1.82 ± 
1 1 4 1 .54) than negative patients ( 1 038.22 ± 555.63) (p = 0.006) or donors (63.9 ± 
30.9)(p = 0.02). Leukocytospermia was detected in only one out of 17 specimens 
(6%). Leukocytospermia was detected among four of the initial ureaplasma 
negative patients. UU positive semen specimens also had poor concentration. 
motility, and morphology which at this time was not significantly different from 
the UU negative specimens. AR and MBA results did not differ between the UU 
positive, UU negative, and the donors. The seminal ROS level is elevated in UU 
positive patients. ROS induces lipid peroxidation which decreases membrane 
fluidity and sperm fertilizing capability. Absence of leukocytospermia is an 
unreliable indicator for exclusion of genitourinary infection. 

94 
PERCENT MOTILE SPERM, NOT TOTAL NUMBER OF MOTILE SPERM 
PREDICTS PREGNANCY AFTER INTRAUTERINE INSEMINATION 
E.B. Pasqualotto•, J. A. Daitch•, T. Falcone•, A.J. Thomas, Jr., and A. 
Agarwal, Andrology Research & Clinical Laboratories, Departments of Urology 
and Gynecology & Obstetrics, Cleveland Clinic Foundation, Cleveland, OH. 

Intrauterine insemination (JUI) was used increasingly in the past decade to 
facilitate pregnancy among subfertile couples. While overall success rates with 
JUI are well known, the relationship between semen characteristics and JUI 
remains controversial. Some studies have found good correlation between the 
total motile sperm count (TMSC) and successful JUI outcome; whereas others 
have found no such correlation. Furthermore, it is unclear at what sperm count IUI should be abandoned and !VF with or without micromanipulation utilized. 
Multivariate analysis of live birth rates among infertile couples who underwent IUI at our institution with a cutoff of 5 million post-wash TMSC showed no 
correlatio� with JUI success. The aim of present study was to in�estigate the 
relationship among I) post-wash TMSC, percentage post-wash sperm motility 
(%Post-MOT), and successful JUI treatment cycles, and 2) to determine the 
minimal TMSC required to achieve pregnancy with IUI. Five hundred and four 
women who underwent 1 636 JUI cycles with their husband's sperm for the 
treatment of infertility were included in this retrospective study. Patients were 
grouped into the following 4 groups according to post-wash TMSC: I )  <0.5 
million, 2) 0.5 to I million, 3) I to 5 million, and 4) >5 million. Post-wash TMSC 
and %Post-MOT were evaluated between pregnant and non-pregnant women. 
The pregnancy rate per cycle in all patients was 9 . 1  % with a 6. 7% live birth rate. 
The pregnancy rate per couple was 26.2% with a live birth rate of 20.6%. Similar 
pregnancy rates of 3.5% (group I), 2.4% (group 2) 7.0% (group 3), and 6.9% 
(group 4) were seen among the four groups of patients divided by TMSC (p = 

0.35). However, %Post-MOT predicted JUI success at a cutoff value of 40%. 
Only one pregnancy occurred in the 89 patients with %Post-MOT of less than 
40%. Successful JUI outcome can be predicted by the percentage of post-wash 
sperm motility. These results are important as they can be used by the clinicians 
to counsel patients regarding their chances of success with JUI procedure, as well 
as to suggest alternate methods of assisted reproduction. 

96 
SPERM MATURITY AND THE EXTENT OF DNA DEGRADATION IN 

SPERM FRACTIONS PREPARED BY VARIOUS METHODS. 
E.Kovanci*, L. Vigue*, E. Cosmi*, G. Huszar, The Sperm Physiology Lab., 
Dept. Ob/Gyn, Yale University School of Med., New Haven,  CT, USA 
OBJECTIVES: Immature sperm, which is characterized by cytoplasmic 
retention also exhibit an increased rate of lipid peroxidatlon . •  This is of 
concern because reactive oxygen species cause DNA degradation in 
immature sperm which may be utilized in ICSI. In this ongoing work, we 
examined the incidence of sperm with cytoplasmic retention and with 
extensive DNA breaks In semen, and in sperm fractions prepared by 
swim-up, Percoll gradient centrifugation and by sequential centrifugation. 
METHODS: Sperm fractions from 22 normospermic and oligospermic 
men were prepared by Percell <Pren gradient centrifugation (40%-80%, at 
500xg for 20mln), swim-up, and sequential cen1rlfugation at 400xg for 
4mln (FRACTION A), at 400xg for 4min (FRACTION B) and at 3500xg for 
20mln (FRACTION C). The declining sperm maturity in the A, B and C 
fractions (due to the increased cytoplasmic retention and lower sperm 
density) was detected by sperm CK activities and CK-M ratios. CK· 
lmmunocytochemlstry was carried out as in Huszar et al . ,  J.Androl 
1 9:1 1-20, 1 998. In Vitro Decondensatlon and In Situ Nick Translation: 
Methanol fixed sperm were exposed to 0.05% SOS for 2 minutes. After 
blocking the endogenous biotin/avidin sites, in situ nick translation was 
performed using DNA polymerase 1 .  Biotin incorporation was detected by 
an alkaline phosphatase-nitroblue tetrazolium method. In  each sample, 
2x300 sperm were evaluated for the extent of CK/cytoplasmic retention 
and DNA degradation. Data were analysed with the SigmaPlot program. 
RESULTS: 

Frae C (N=14) vs. Semen (N=52) 30.7±4.6 p=0.003 14.2±1 .8 
Free C (N=14) vs. Frae A (N=18) 30.7±4.6 p=0.006 1 4.8±3.2 
Semen (N=52) vs. 80% Prei (N=33) 1 4.2±1 .8 p<0.001 3.3±0.8 
28% Pre! (N=9) vs. 80% Prei (N=33) 6.2±1 .5 p=0.05 3.3±0.8 
SemenJN=4� vs. S-Up Frac (N=23) 1 4.2±1 .8 _...l!.<0.001 4.1±1 .5 

sCK-act vs %Dark Sperm: r=0.48, p<0.001 : CK-M ratio vs %Dark �rm: �.41 , p<0.001 
CONCLUSIONS: The CK measures of immaturity and the incidence of 
sperm with extensive DNA cleavage and cytoplasmic retention are closely 
related. Whether the samples were prepared by any of the three methods 
or by another gradient medium, in the mature fractions there was a lower 
incidence of sperm with extensive DNA fragmentation (HD-32902). 
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97 
A MODIFIED VASOEPIDIDYMOSTOMY (VE) WITH SIMULTANEOUS DOUBLE 
NEEDLE PLACEMENT, TUBULOTOMY AND INVAGINATION 
J.L Marmar, Robert Wood Johnson Medical School at Camden, Camden, NJ 

Objective: VE with triangular placement of 3 sutures was reported in humans by 
R. Berger (J. Urol 159: 1951, 1998). The promising results have stimulated 
interest in these procedures including a literature search In earlier reports with 
rat models, others used only 2 sutures. In the present report, we describe a 
modified 2 suture technique in 12 vasectomy reversal patients. 

Method: As part of a VE, 2 short double armed 10-0 nylon sutures are prepared 
for placement. One of the 70 micron needles from each suture was placed into a 
styrofoam block, 0.7Smm apart. Both needles were grasped and removed from 
the block by a microneedle holder and passed simultaneously into a distended 
epididymal tubule. These sutures were separated laterally and a tubulotomy was 
placed between them with a 1.Smm microblade. The posterior vas was secured 
the to tunic with 3 interrupted 9-0 nylon sutures. Each needle from the double 
armed epididymal sutures were passed into the vas lumen, about 1mm from the 
cut edge. Lateral traction demonstrated invagination of the epididymal tubule. 
The anterior vas was secured to the tunic before the lateral epididymal sutures 
were tied snugly. The anastomosis was completed with 2 additional lateral 
muscularis sutures on each side. 

Results: Six men had bilateral VE's (Group I), and 6 had unilateral VE's plus 
unilateral W's (Group II). The men were followed for 4-12 months. From Group 
I, 4 out of 6 had return of sperm to the ejaculate (mean 12.1 miVml) leading to 1 
pregnancy. From Group II, S out of 6 had return of sperm (mean 14 S miVml) 
with 1 pregnancy. The average operating time was 35 minutes/side. 

Conclusions: 1 )  Simultaneous double needle placement insures passage 
through a fully dilated tubule without prior leakage. 2) The tubulotomy may be 

placed easily between the 2 sutures without risk of cutting the sutures. 3) 

lnvagination of the tubule can be completed with 2 sutures and 4 points of 

fixation. 4) Semen and pregnancy data seem comparable to other methods. SJ 
The operating time is reduced_ 6) This modification may have advantages over 

other methods. 

99 
CONTROLLING FOR VARYING ABSTINENCE INTERVALS IN 
HUMAN SEMEN STUDIES. S. Perreault, US EPA, RTP, NC, J. 
Rubes*, Veterinary Research Institute, Brno, CZ, and S.  Selevan*, US 
EPA, Washington ,  DC 

The l iterature suggests that shorter periods of abstinence are 
associated with decreased semen volume and sperm counts, while longer 
periods with reduced percentages of motile sperm and normal 
morphology. Thus, inferti l ity clinics typically request about 3 days 
abstinence prior to diagnostic semen samples. However, requesting 
specific abstinence intervals in field studies may not always be possible. 
This report compares abstinence with routine semen measures (count, 
concentration, volume, motility and morphology) in 3 1 9  1 8-year old men. 
Each provided one sample and reported abstinence intervals in days. 
Using cut-offs seen in the literature, abstinence groupings were <2d 
( 1 9. 1 %), <3d (38.9%), 3-6d (42.0%), =>7d ( 1 9 . 1 %), and => 1 0d (8.8%). 
Actual abstinence was weakly correlated with volume (r=0. 1 1 ,  p=0.055) 
only. Abstinence was then grouped ordinally using two lower cut-offs 
(<2d, <3d), and one upper cut-off (=>7d). Correlations were uniformly 
greater for the cut-off at <2d: significant (or borderline) correlations 
were observed with volume (r=0.20, p<0.00 I ), concentration (r=0. 1 3, 
p=0.02), count (r=0. 1 7, p=0.003) and percent norm al morphology 
(r= -0. 1 0, p=0.07). Finally, the extremes for abstinence (<2d and =>7d) 
were compared to intermediate abstinence periods. Multi-variable 
regression allowed the use of dummy variables for absti nence and thus 
examination of each extreme separately, and provided a means to control 
for other appropriate factors. In all these analyses, the upper cutoff 
(=> 7d) was never significantly different from the intermediate group (2-
6d). Significant differences were observed for shorter abstinence periods 
for volume (beta= -0. 1 65, p=0.002), concentration (beta= - 1 .584, 
p=0.00 1 )  and count (beta= -3.202, p=0.00 1 ), but not for morphology or 
motil ity. Thus, these data support the use of protocols requiring at least 2 
days abstinence or controlling for length of abstinence (<2d versus 
=>2d) in studies of these outcomes. 
This abstract of a proposed presentation does not necessarily reflect EPA policy. 

98 
PREVALENCE OF ANTI-SPERM ANTIBODIES IN SERUM 
FROM HEAL THY INDIVIDUALS GROUPED BY GENDER AND 

AGE 
C. Correa•, A.P. Cadavid*, J .E.Ossa*, Reproduction Program, 
BIOGENESIS. University of Antioquia, A.A. 1 226 Medellin-Colombia 

Anti-sperm antibodies in semen or cervical mucus may cause infertility 
but the role of these antibodies in serum is unknown. A major drift in 
immunological thinking propose that natural autoantibodies are necessary 
byproducts of the generation of the immunological repertoires 

We wanted to study the presence of anti-sperm antibody in the serum 
of healthy individuals of different age and sex as a contribution to the 
understanding of autoimmunity. Anti-sperm antibodies were tested by an 
indirect immunobead test (lgG and lgA) in 244 from healthy individuals 
assorted by gender and age to one of 12 groups: 0-6 years (20/gender); 7-
12 yr (23/gender); 1 3-18 yr (20/gender); 19-30 yr (20/gender); 3 1-45 yr 
( 19/gender); 45 yr and over (20/gender). 

Immunobead test was considered as positive if 20% or more of the 
motile spermatozoa were attached to one or more beads. Positive and 
negative control sera were included in each assay. The samples were 
encoded by persons different to those carrying the tests. 

Only I% (2 of 244) were positive for IgG; both were women, one from 
the group of 1 3-18 yr and another from 1 9-30 yr group. The last one was 
also positive for lgA. Similarly, for lgA the prevalence was 1% and again 
both individuals were women and belonged to the group of 1 9-30 yr. 

This study does not corroborate the results of other investigators who 
have reported up to 60% of prevalence in healthy adults and in a majority 
of children ; nor does it agree with the universality of autoimmune 
antibodies. The sensitivity of the test and particular affinity of those 
normal antiself antibodies could in principle explain these results. 

1 00 
USE OF A FLOW PHANTOM MODEL TO EVALUATE THE EFFICACY 
OF COLOR POWER ULTRASOUND IN DETECTING VARICOCELES 
E. Onel*1, T.Y. Cheng*2, R. Meacham2 and C.S. Niederberger1, ( I )  University 
of I l l inois at Chicago, Chicago, IL and (2) University of Colorado Health 
Sciences Center, Denver, CO. 
INTRODUCTION: Scrotal ultrasound is often used in the diagnosis of 
clinically relevant varicocele. Color power ultrasound (CPU) is a new 
technology that measures amplitude of returned signal, unlike traditional or 
color flow ultrasonography which measures frequency of retumed signal. In 
theory, this should allow CPU to detect slow flow in smaller vessels, but it has 
led to difficulty in interpreting CPU images. It is believed that vessel size, 
sample size, solute density, solute velocity, and attenuation all influence 
amplitude and therefore CPU image, but the degree to which each factor affects 
the final image is unclear. In this study, we built a flow phantom model to 
analyze changes that solute velocity and solute density have on CPU images. 
This precise definition offlow changes in modeled vessels is proposed to aid in 
the diagnosis of varicocele. 
MATERIALS AND METHODS: A ' flow phantom' was built to emulate a 
small blood vessel with a slow flow rate. This consisted of a series of tubes 
connected to a parastolic pump which circulated fluid media at a constant rate. 
The pump was also connected to a digital touch pad controller, fluid capacitor, 
air bubble trap and scanning window. Solute concentrations and velocity were 
then independently varied while a CPU reading, CPU image, and pulse doppler 
ultrasonography reading was obtained. Image analysis was performed with an 
interactive data language (IDL) program that the authors wrote to calculate the 
total intensity of the image. 
RESULTS: There was a linear negative correlation between the IDL image 
analysis and the solute velocity, with regression analysis revealing r2"'.9 I 6. 
There was also a linear negative correlation between the IDL image analysis 
and the solute density, with regression analysis revealing r=.954. 
CONCLUSIONS: CPU with image analysis as described will thus aid in the 
diagnosis of varicocele. 
SOURCE OF FUNDING: The American Cancer Society 
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1 01 
CHARACTERIZATION OF a-L-FUCOSIDASES OF 
H U MAN SEMEN. B Bean, S Khunsook*, K Grimm* q ,  K 
Choowongkomon* q , T Baney* q , V Heredia* q , A Tweedie* q 
and JA Alhadeff* q .  Biological Sciences, and q Chemistry 
Departments, Lehigh University, Bethlehem, PA 1 801 5. 

Recent evidence supports the presence of a novel plasma 
membrane associated, neutral pH optimum a-L-fucosidase 
in rat sperm. In the present study, a-L-fucosidase of 
human semen was characterized by fluorescence-based 
enzyme assays, by Western analysis of subunit 
composition, by isoelectric focusing , and by 
immunolocal ization using polyclonal goat antibodies against 
pu rified human liver fucosidase. About 98% of fucosidase 
enzyme activity was present in the seminal plasma, while 1 -
2 %  remained with the washed cellular pellet material. 
Seminal plasma from postvasectomy donors contained 
activity similar to that of control donors. Seminal plasma a
L-fucosidase showed a broad pH optimum between pH 4.2-
5.4. Three to five isoforms of fucosidase activity appeared 
with pl values between 5 and 7.5. By contrast, the sperm 
enzyme consisted of two isoforms with pl values near 5 and 
7. Western blotting revealed differences between subunit 
compositions of seminal plasma versus sperm-associated 
fucosidases. lmmunoperoxidase and immunofluorescence 
approaches to subcellular local ization on sperm, and 
subcellular fractionation studies, provided evidence for a 
plasma membrane association of the sperm a-L
fucosidase. 

1 03 
PROTEASES(P}, PROTEASE INHIBITORS(PI}, AND CYTOKINES(CK} ARE INVOLVED IN 
THE FORMATION OF SPECIALIZED SERTOLI CELL (SC}-GERM CELL (GC} JUNCTIONS 
IN V/ffiO Dolores D. Mruk and C. Yan Cheng Population Council, New York, NY 10021 
During spermatogenesis, developing GC must traverse from the basal to the adluminal 
compartment of the seminiferous epithelium (SE} so that fully developed spermatids can 
be released into the tubular lumen. We speculate that the coordinated and intricate 
movement of developing GC in the SE requires the participation of P, Pl, and signaling 
molecules in addition to junctional complex component molecules. However, the 
molecules that are involved in these events, let alone the mechanism, are largely 
unknown. Recent studies using primary cocultures of SC and GC have demonstrated that 
there are transient but striking changes in the expression of P, Pl in addition to cell 
adhesion molecules at the time of GC attachment to SC which is an essential cellular 
event prior to the formation of specialized SC-GC junctions. To assess the significance of 
P and Pl in SC-GC junction formation, fluorescein-labeled GC were cocultured with SC 
(0.5X10& cells/cm'} at a cell ratio of 1 : 1  (both GC and SC had a purity of greater than 
95%) in the presence of either aprotinin ( 1 00 µg/dish, a serine Pl}, u2-macroglobulin (u2• 
MG, 50 µg/dish, a non-specific Pl}, or u,-MG antibody (1 : 1 000), and GC binding was 
assessed by fluorometric spectrophotometry. Both Pl were able to significantly enhance 
GC binding to SC whereas anti-u1-MG inhibited GC attachment to SC, illustrating GC 
attachment requires the participation of both P and Pl. Since GC and SC are known 
producers of CK which are capable of influencing SC and GC function, we examined the 
short-term effects of several recombinant CK on the expression of P and Pl by primary SC 
cultures (2X1 0& cells/2.2-cm dish/2 ml} at 0, 1, 2, 3, 4, 5, 6, and 24 h r. Neither jJNGF ( 1 0  
ng/dish} nor TGF-p, ( 1 0  ng/dish} were able to elicit any substantial changes i n  the 
expression of cathepsin L (a cysteine P} or cystatin C (a cysteine Pl}. However, IL- 1u ( 1 0  
ng/dish} i n  addition to bFGF ( 1 50 ng/dish} were able t o  cause a significant but transient 
stimulation in the expression of cathepsin L illustrating that the selective effects of these 
CK on cathepsin L alone involve a highly-regulated process. Among the four CK that 
were tested, only IL- 1u was able to induce a transient stimulation of urokinase-type 
plasminogen activator (uPA, a serine P} expression at 2 hr. Both IL- 1u and jJNGF were 
able to elicit a surge in the expression of u,-MG. In summary, these results illustrate that 
the participation of P and Pl in the initial events of specialized inter-SC-GC junction 
formation is likely under the influence of CK. Moreover, these results provide new 
insights in the design of new male contraceptive drugs targeting at the disruption of GC 
attachment onto SC. [This work was supported in part by grants from CONRAD (CIG96-
05} and the Rockefeller Foundation (97-21 and 98-15)] 

1 02 
LASER CAPTURE MICRODISSECTION (LCM) OF TESTIS 
C.A. Suarez-Quianl, S. Goldstein2·', and R.F. Bonner3·', 1Dept. Cell 
Biology, Georgetown University Medical Center, Washington, D.C.; 
2BEIP, ORS; 3LIMB, NICHD, NIH, Bethesda, MD. 

LCM is a fundamentally novel technique developed at NIH to 
capture cell clusters from fixed, paraffin embedded or frozen tissue 
sections. The captured cells can then be analyzed with respect to their 
DNA, RNA or protein content to define their molecular fingerprint 
(Emmert-Buck et al., Science 274: 948; 1996; Bonner et al., Science 278: 
148 1 ;  1997). In LCM, a thermoplastic film is bonded to microscopically 
selected cells which are then specifically removed from the tissue sections 
for subsequent analysis. A commercial LCM apparatus (Arcturus, Inc.) is 
presently available and was used to capture tissue spots approximately 30 
µm in diameter. By "linking" 30 µm capture zones, we demonstrated the 
feasibility of procuring all the cells comprising a specific stage of the 
cycle of the seminiferous epithelium. In addition, using a prototype LCM 
apparatus designed to m inimize non-specific capture and to limit capture 
spots to as small as 5 µm in diameter, we demonstrate that individual cell 
types, e.g., spermatogonia, spermatocytes, and round spermatids from 
stage specific cell associations, can be individually procured and 
concentrated for subsequent analysis. Preliminary studies demonstrate that 
mRNA exhibiting a broad M.W. range can be isolated from the captured 
tissue as assessed by the CAP finder methodology (Clonetech). Thus, 
LCM of captured cells promises to make possible the development of 
stage specific cDNA libraries from discrete cell associations, as well as 
cell specific cDNA libraries from distinct cell types found at different 
stages of the cycle. In the developing testis, spermatogonial stem cells are 
also amenable to capture and analysis. 

Funded in part by NIH grant #HD 42384 to C.A.S.-Q . .  

1 04 
REGULATION OF SERTOLI CELL (SC} EXTRACELLULAR SUPEROXIDE DISMUTASE 
(SODex} BY GERM CELLS (GC} IN VlffiO Dolores D. Mruk•, Bruno Silvestrini' and C. Yan 
Cheng• •Population Council, New York, NY 10021, and 'University of Rome, Rome, Italy 
The components of the antioxidant system in the testis are the subject of intense 
investigation because of the extensive metabolism and biochemical turnover in the 
seminiferous epithelium as a result of spermatogenesis that gives rise to many reactive 
oxidants such as 01·, H101, and OH·. If left unchecked, these reactive oxygen species 
can induce cell damage and death in the testis. In addition to the cytosolic and 
mitochondrial SOD, SC are known to synthesize and secrete SODex that scavenges O,
which in turn is broken down into H20 by glutathione peroxidases and catalases in the 
cytosol. When GC were cocultured with SC (0.5X1 O&cells/cm'} at a cell ratio of 1 :1 for u p  
to 2 4  hr, G C  were unable to affect S C  SODEX expression. I t  i s  o f  note that the ratio of 
GC:SC is about 30-50: 1 in the adult rat testis in vivo. However, GC-conditioned media 
(GCCM} isolated from adult GC by a non-enzymatic procedure and concentrated about 

1000-fold at 20-400 µg protein/dish were found to stimulate SC (2X10& cellsl2.2cm-dish/2 
ml} SODEX expression dose-dependently. The stimulation was visible within 24 hr and 
maximal stimulation was achieved using 1 00 µg GCCM protein/dish. These results 
suggest that GC release a soluble factor(s} to modulate the testicular antioxidant system 
components. Other studies have shown that GC-derived cytokines are capable of 
modulating testicular function and have also been implicated in regulating o,· radical 
production. We have tested several recombinant cytokines assessing their effects on SC 
SODex expression. Neither �NGF (10 ngldish} nor TGF-!l, (10 ngldish} had any effects 
on SC SODex except that IL-1u (1 ng/dish} stimulated SC SODexexpression within 2 hr 
following its incubation with SC illustrating a unique rote of IL-1u in regulating testicular 
SODex expression. Since other studies have also suggested that steroidal biosynthesis 
and inflammation are accompanied by reactive radical formation, we assessed the effects 
of steroids and inflammation on SODex expression. Interestingly, the addition of 
progesterone into SC cultures at 1X1 0-• to 1X10·• M elicited a mild but significant 
inhibition of SODEX expression at 4 hr whereas the addition of estradiol-17� at 1X10·• to 
1 X1 0" M produced no significant effects. Induction of generalized inflammation in adult 
rats by injection of fermented yeast caused an increase in testicular SODexexpression by 
about 2.5-fold from 2 to 96 hr in vivo but not in the brain. In summary, this antioxidant 
enzyme in the testis is regulated by a diverse array of molecules and under various 
physiological conditions so as to protect against oxidative damage in the rat testis during 
spermatogenesis. [Supported in part by grants from CONRAD (CIG96-05}, Rockefeller 
Foundation (97-21 , 98-15), NIH (U54HD13541), and the Noopolis Foundation] 
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DISRUPTION OF TIIE MOUSE PROSAPOSIN GENE AFFECTS 
LAIB SPERMIOGENESIS AND THE DEVELOPMENT OF THE 
PROSTAIB AND SEMINAL VESICLES. C.R. Morales, Q. Zhao 
and K. Suzuki Department of Anatomy and Cell Biology, McGill 
University and Neuroscience Center, University of North Carolina 
School of Medicine. 

Mouse testicular sulfated glycoprotein-1 (65-70 kDa) is the 
homologue of human prosaposin (sphingolipid activator protein) 
which is processed in lysosomes into 1 0-15 kDa polypeptides termed 
saposins A, B, C and D. In lysosomes the saposins activate the 
hydrolysis of sphingolipids by lysosomal hydrolases. The 70 kDa 
prosaposin is also secreted by Sertoli cells in the seminiferous fluid. 
The significance of this process is still unknown. The deficiencies of 
saposins B and C have been linked to variant forms of the lysosomal 
storage disorders Metachroinatic Leukodystrophy and Gaucher's 
disease. Anomalies due to deficiencies of saposins A and D have not 
yet been reported. Nevertheless, the complete absence of prosaposin 
in humans and mice (PSAP-KO) results in a multiple glycolipid 
elevation including lactosylceramidosis with normal sphingomyelinase 
activity. Prosaposin was also found in the nervous system and 
proposed to be a neurotrophic factor stimulating neurite outgrowth in 
murine cells and in human neuroblastoma cells. In this study we are 
examining morphologically the effect of the PSAP gene deletion in 
organs of the male reproductive system of the mouse. PSAP-KO 
causes several alterations: 1) a decrease of the testis size associated 
with reduced spermiogenesis, the late spermatids being particularly 
affected; 2) seminal vesicles and prostate gland are significantly 
reduced in size despite normal or high levels of testosterone; 3) at the 
EM level the Sertoli cells, the epithelial cells of the efferent ducts and 
the principal cells of the epididymis showed accumulation of large 
polymorphic multivesicular bodies. The reduced size of the seminal 
vesicles and prostate seems to be independent of lysosomal storage 
disorders suggesting that prosaposin may play a role in the 
development of these organs. Supported by MRC. 

1 07 

EXPRESSION OF A RAT SPERM PROTEIN (CAP1 ) POSSIBLY 
I NVOLVED IN FERTILISATION 
A. Wagenfeld*, M. Suter*, T. G. Cooper, Institute of Reproductive 
Medicine of the University, Munster, Germany 

Male rats are rendered reversibly infertile after oral administration of 
ornidazole (OZ). Epididymal fluid from OZ-treated rats contains a 
protein CAPJ (contraception associated protein 1 )  which is absent 
from fluid from fertile vehicle-fed rats but is detectable in their sperm 
extracts. suggesting that it is shed from sperm as a result of drug 
treatment. The cloned CAP ! gene codes for a protein of 1 89 amino
acid (aa) residues It is identical with the recently published aa se
quence of S P22 and reveals a high degree of identity (83 - 95%) with 
human and mouse DJ-1 at the nucleotide and aa levels. Northern blot 
hybridisation from different rat tissues indicated that CAP l is en
coded by a 1 .6-kilobase RNA transcript and seems to be ubiquitiously 
expressed in rats with a high level of expression in the testis. The 
mRNA level of CAP ! was unaltered by OZ-treatment. The tissue ex
pression of CAP l in the rat was similar to the human by using a hu
man Master blot with mRNAs from 46 different organs. In contrast 
to the rat. expression in man seems higher in some endocrine organs 
and muscle. Age dependence of CAPl expression is indicated from 
lower signals from human fetal tissue. In situ hybridization showed 
expression of CAP I only in pachytene spermatocytes and round 
spermatids. lmmunolocalization revealed staining .in elongating sper
matids from stage Vlll onwards and a strong staining of cytoplasmic 
droplets on epididymal sperm. The precise function of CAP! in fcrti

l iz.-ition has to be investigated. This protein may be a good diagnostic 
marker of human infertility. 

1 06 
Protection against methoxyethanol ( MAA) -induced 
spermatocyte apoptosis with protein kinase inhibitors in 
cultured rat seminiferous tubules 
Toshimasa Jindol .J>, Ling-Hong Lj2l , Robert N. Wine3l , and Robert E. Chapinl) 
l l  Drug Safety Research Laboratory, Daiichi Pharm., Tokyo, JAPAN, 2> 
Department of Anatomy and Cell Biology, Temple Univ., Philadelphia, PN, USA, 
3) NTP/NIEHS, RTP, USA 
Previous work on the testis lesion induced by ethylene glycol 
monomethyl ether (EGME) has found that several stages of 
spermatocytes are vulnerable, although late pachytene spermatocytes are 
the most sensitive. Trans-cellular calcium movement has been 
implicated as an early event. Still unknown are other early responses to 
toxicity, and changes associated with cell death. Protein kinase activity 
has also been implicated in apoptosis. These studies explore the 
hypothesis that kinase activity is central to the patholog)I induced by 
EGME/MAA. These studies used cultured seminiferous tubules (ST's) 
from juvenile rats (25 d. old), exposed in vitro to methoxyacetic acid 
(MAA, the active metabolite of EGME) and several inhibitors of protein 
kinases. Nineteen hours after a 5-hr exposure to 5 mM MAA (the 
amount found in vivo after EGME exposure), cultured STs showed 
apoptosis in spermatocytes in late-stage serniniferous tubules. The 
lesion was prevented by co-treatment with broad-spectrum inhibitors of 
protein kinases such as 1-[5-isoquinolinylsulfonyl]-2-methylpiperazine 

(H· 7, 50µM), and N-[6-aminohexyl]-5-chloro- l -naphtalene

sulfonamide (W-7, 50µM), and dimethyl sulfoxide (DMSO, 4%). 
Among other proteins, these are believed to inhibit the activity of 
calmodulin and myosin light chain kinase. Because the lesion also 
requires a tubular structure for ful l  expression, these data collectively 
implicate membrane-based kinase effects as central to the pathogenesis. 
Additionally, ongoing studies explore the effect of other inhibitors of 
protein kinases (serine/threonine kinases and tyrosine kinases) on the 
MAA-lesion. 

1 08 
GPI-ANCHORED CERULOPLASMIN IS PRESENT ON Tiffi 

SERTOLI CELL SURF ACE AND IS CONCENTRA IBO IN DETERGENT 
INSOLUBLE CELL EXTRACTS. 'RR Fortna• and S.E. Nyquist. 
Department of Biology, Bucknell University, Lewisburg, PA. 

The copper-binding protein, ceruloplasmin, is a secretory product of Sertoli 
cells. Current models suggest that ceruloplasmin is either involved in copper 
transport and/or as a ferroxidase. We report here that the 135-kDa GPI
anchored protein, previously reported, is a form of ceruloplasmin. Four-day 
old Sertoli cell cultures established from 20-day old rat pups were used. 
Apical-lateral cell surface proteins were labeled with a cell-impermeant 
biotinylating reagent, sulfosuccinimidyf-6-(biotinamido) hexanoate (Pierce 
Chem. Co.). GPI-anchored proteins were selectively released by 
phosphatidylinositol-specific phospholipase C (Pl-PLC) incubation, which 
cleaves the GPI anchor. The PI-PLC released proteins were then analyzed by 
immunoblotting. Controls consisting of non-PI-PLC digested cells showed no 
135 kDa band. The 135 kDa protein was identified as ceruloplasmin by 
detection with an antibody to human ceruloplasmin. Although PI-PLC 
specific release is strong evidence of a GP! anchor, this identity was further 
confirmed by detection with the cross-reacting determinant (anti-CRD) 
antibody, which recognizes the glycan core of the GPI anchor after PI-PLC 
cleavage. Antibodies bound strongly to the non-biotinylated protein and 
poorly to the biotinylated protein. Since GPI-anchored proteins have been 
reported to sort into lipid membrane microdomains enriched in cholesterol 
and glycosphingolipids, 1% Triton X-100 insoluble membrane microdomains 
(DIGs) were isolated from Sertoli cell cultures and examined for 
ceruloplasmin content. GPI-anchored ceruloplasmin was present in large 
quantity in D!Gs. To the author's knowledge, this is the first report ofGPI
anchored ceruloplasmin in Sertoli cells, and the first study of Sertoli cell 
DIGs. These results need to be examined in the light of another recent report 
of GPI-anchored ceruloplasmin in astrocytes, another cell involved in the 
maintenance of a blood-tissue barrier (Patel & David, 1997). These results 
raise questions about the mechanism of ceruloplasmin function in testis, of 
iron transport, and the possible existence of specialized lipid microdomains in 
the Sertoli cell membrane. 
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E F F E C T S  O F  L O NG - T ER M  TR E A T M E N T  W I TH 
T E S T O S T E R O N E  ENA NTHA T E  O N  T H E  
P H A R M A C OK I NE T I C S  O F  T E S T O S T E R ONE I N  A D U L T  
R H ES U S  MONKEY S . A l p a n a T y a g i  a nd M .  
R a 1 a l a k s h m i , D e p a r t m e n t  o f  R e p r o d u C' t ' v e 
B i o l o g y , A J J I n d i a  I n s t i t u t e  o f  M e d i c- a )  
S c- i e n c e s , N e w  D e J h i - 1 1 0 0 2 9 , I n d :la 

T h e  e f f e r t s  o f  l o n g - t e rm a d m ! n i s t r 11 t f o n o f  
t e s t o s t e r o n e  e n a n t h a t e  ( TE )  o n  t h P  
p h a rm a r o k i n e t i r. s  11 n d b j o a va ! l a b i l ! t y o f  
t e s t o s t e r o n e ( T )  w e r e  s t u d i e d f n  a d u l t m a l e  
r h e s u s  m o n k e y s  ( n = 9 ) i n j e c t e d 5 0  m g  c- f  T E  
o n c- e  i n  1 4  d a y s  f o r  3 2  m o n t h s . S e r u m  T 
l e v e l s  i n r r e a s e d s h a r p l y  w i t h f n  7 4  h r s  a f t e r 
t h e f i r. s t  i n i e r t i o n o f  T F  a n d  r e a c h ed P p e P. k  
o n d a y 3 f o l l o w ed b y  <' !' h a r p d e r H n e b u t  
b a s e l i n e v a l u e s  w e r e  n o t  r e a c h e d e v e n  r n  d a y  
I 4 .  S u b s e q u e n t  i n j e c t i o n s  o f  T E  t:'. a u s e d a 
s i m i l a r p h a r m a c C'l k f n e t i c  p r o f i ] e u n t i J  t h e  
S S t h  i n j e c t i o n .  R e p e a t e d i n j e c t i o n s  o f  T E  
i n c r e 11 s ed t h e  b i o a v a � l a b ! J 1 t y o f  
t e s t o s t e r o n e  s h o w n  a s  A r e a  U n d e r  C u r v e . T E  
i n i e c t j o n s a l t e r e d  t h e m e t a b o l i s m o f  
t e s t o s t e r o n e  b y  t h e  l i v e r ,  s t u d i ed i n  v 1 t r o . 
A n d r o s t e r c- n e  w a s  t h e  m a j o r m e t a b-;;J" ite�-i n  
c h r o n i c a l l y  T E - t r e a t e d  a n i m a l s . Th e  r e s u l t s  
i nd i c a t e  t h a t r e p e a t ed T E  i n j e C' t i o n !'  
e l e v a t e d s e r u m  t e s t o s t e r o n e  t o  s u p r a -
p h y s i n l o g i c a l  l e v e l s w i t h  m a r k e d 
f l u c t u a t i o n s  i n  T a f t e r e a ch i n i e c t f on .  I n  
r e s p o n e e t o  t h e s e  e l e v a t e d l e v e l s ,  t h e r e  w e s 
a c h a n g e  i n  t h e  m e t a b o l i s m o f  T b y  J < v e r . 

1 1 1  
Duration dependent effect of transient neonatal 
hypothyroidism on Sertoli cell number, plasma 
and TIF- ABP concentration. 
RRM.Maran, DA.Jeyarafand MM.Aruldhas" 

Dept. Endocrinology, Univ. Madras, Chennai-600 1 13, India. 

The impact of transient neonatal hypothyroidism during 
different milestones of postnatal testicular development on 
growth and function of puberal testis was studied in Wistar 
rats. Rat pups were made hypothyroid for 1 0, 1 5, 30 and 
60 days of postnatal age from birth by providing 0.05% 
methimazole (MMI) in the drinking water of the mother, 
from day 1 postpartum till weaning (25 days postpartum) 
and thereafter in the drinking water. Control rats were 
raised without MMl treatment. Sertoli cell number and its 
function was assessed on day 60 postpartum. A consistent 
increase in Sertoli cell number was seen in 1 0, 1 5  and 30 
days transient hypothyroid rats but decreased in rats 
subjected to continuous hypothyroidism from birth to 60 
days postpartum. Plasma ABP concentration decreased in 
puberal rats belonging to all groups whereas, TIF 
concentration of ABP increased significantly in 10 and 1 5  
days hypothyroid rats while it decreased in all other groups. 
It is concluded that the mitogenic activity of Sertoli cell is 
increased irrespective of the duration of transient neonatal 
hypothyroidism. However, the functional activity of Sertoli 
cell in these puberal rats vary depending upon the postnatal 
animals were in hypothyroid state period at which the 
animals were in hypothyroid state. 

1 1 0 

E F F E C T S O F  C Y C L O S P O R  iN E  O N  S E X  H O R MO �E S  I N  
M A L E  R AJ S . P .  J h a , * M .  S r i n i v a s  , S .  
A g a r wa l a  , M . M .  M i1 r o , D e p a r t m e n t s  o f  
R e p r o d u c t i v e B i o l o g y , P a e d i a t r i c  S u r g e r y , 
A l l  I n d i a  I n s t i t u t e  o f  M ed i c a l  S c i e n c e s , N e w  
D e J b i - 1 1 0 0 2 9 ,  I n d i a 

C y c l o s p o r i n e  i s  w i d e l y u s ed i mm u n o -
s u p p r e s s i v e  d r u g  f o l l o w i n g  o r g a n  
t r a n s p l a n t a t i o n .  W i t h  t h e  i n c r e a s e  i n 
s u c c e s s f u l  o r g a n  t r a � s p l a n t a t i o n s  i n  
p a ed i a t r i c p o p u l a t i o n ,  t h e  e f f e c t o f  J o n g  
t e r m a d m i n i s t r a t i o n o f  c l y c- l o s p o r i n e  o n  !' e x 
h o r m o n e s  h a s  a s s u m e d  g r e a t e r  i m p o r t a n c e . 
T h i s  s t u d y  w a s  d e s i g n e d  t o  e v a l u a t e  t h e  
e f f e c t o f  <' y c l o s p o r i n e  o n  s e x h o r m o n e s  i n  
m a l e  r a t !' .  M a l e  n e w b o r n  a l b i n o  r a t s ( 2 - 3  
d a y s )  w e r e  g i v e n  c y r l o s p o r i n e o r a l l y  i n  t w o 
d i f f e r e n t  d o s e s  o f  1 0  m g / k g  a n d  2 0  m g / k g  f o r 
1 2 0 d a y s . B l o o d w a s  c- o l l e c t e d a t  t h e e n d  o f  
t h e  A t u d y  p e r 1 o d  f r o m c o n t r o l  a n d  t r e a t e d  
a n i m a l s .  S e x  h o r m o n e s  ( l u t e i n f z i n g  h o r m o n e  
( LH ) , f o l l i <' u l a r  s t i m u l a t i n g  h o r m o n e  ( F S H )  
a n d  t e s t o s t e r o n e )  w e r e  e s t i m a t e d i n  t h e  s e r a  
b y  r a d i o i m m u n o a s s a v . R e s u l t s  i n d i c a t e d  a 
s i g n i f i c a n t  d e c l i n e  i n  t e s t o s t e r o n e  l e v e l s 
i n  t h e  h i g h e r  d o s e  a s c o m p a r e d t o  c o n t r o l . 
T h e  1 e v e ]  s o f  LH a n d F S H i n c r e a s e d i n  t h i s  
g r o u p  o n l y .  T h i s  s t u d y i nd i c a t e s  t h a t r a t s  
a d m i n i s t e r e d c y c l o s p o r i n e  f r o m  n e w b o r n  
p e r i o d  t o  a d u l t h o od a t  a d o s e  o f  2 0  m g / k g /  
d a y a f f e c t s  t h e  c i r c- u l a t i n g  s e x h o rmo n e s . 

1 1 2  
Sertoli Cell Factors Regulate the Expression of a 
Gene Encoding a von Ebner-Like Protein and the 
Huntington Disease Protein in the Testis 
Syed V*, Gomez E, Hecht NB: Center for Research on 
Reproduction and Women's Health and Department of Obstetrics 
and Gynecology, University of Pennsylvania, Philadelphia, PA 
1 9 1 04. 

To identify novel molecules induced by genn cell and 
Sertoli cell interactions, mRNA differential display was used to 
monitor for changes in gene expression in rat Sertoli cell-genn 
cell co-cultures. Three cDNAs, clone I (660 nucleotides), clone 2 
(454 nucleotides) and clone 3 (390 nucleotides), were up
regulated when Sertoli cells were cocultured with genn cells. 
Northern blot analysis confirmed the differential display 
expression patterns. Sequence analysis indicated that clone 1 
shows homology to a von Ebner' s gland protein (87% at the 
nucleotide level and 82% at the amino acid level), clone 3 was 
identical to Huntington protein and clone 2 was distinct from any 
known genes i n  GenBank. The mRNA encoding the von 
Ebner's-like protein was expressed after 8 hr of coculture while 
the mRNAs coding for the Huntington protein and clone 2 were 
expressed after 1 8  hr of coculture. The von Ebner-like protein 
was induced in germ cells by a Sertoli cell secreted factor(s) that 
appears smaller than 10 kd and is inactivated by freezing and 
thawing and boiling. The Huntington disease gene was induced 
in genn cells by a Sertoli cell secreted factor(s) larger than 10 kd 
which survives freezing and thawing, but is heat sensitive. Clone 
2 requires contact between Sertoli cells and genn cells for 
induction. Our results provide evidence that Sertoli cell secreted 
factor(s) modulate the expression of a von Ebner-like pro1ein and 
the Huntington disease protein in male germ cells. 
(Supported by grants T32HD07305 and HD- 1 1 878) 
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ANDROGEN RECEPTOR (AR) IN HYPOPLASTIC SERTOLI CELLS 
OF HUMAN CRIPTORCHIDISM 

J. Regaderal, F. Martinez-Garcial,*, P. Gonzalez-Peramato2.* A. 

Serrano2, • ,  M. Nistall, • and C.A. Suarez-Quian3. loept. o f  

Morphology, Univ. Autonoma of Madrid, 2oepl o f  Pathology and 

Urology, Univ. Alcala-Hospital Guadalajara, Spain; 3oepl Cell 
Biology, Georgetown Univ. Med. Center, Washington, D.C. 

Naturally occurring cryptorchid human testis, sometimes 
found in adult patients, are an ideal model to examine intratesticular 
paracrine interactions. In the same specimen, distinct histotypic 
phenotypes such as tubules expressing hypospermatogenesis (HYPO), 
tubules containing only Sertoli cells exhibiting a pubertal morphology 
(SCO), and hypoplastic tubules containing immature and dysgenic 
Sertoli cells (IMMA) may all be detected. 

We used biotin-streptavidin immunoperoxidase to examine 
AR and testosterone (T) distribution in 32 cryptorchid testes from 
postpubertal patients ranging in age between 17 to 29 years. All testes 
were localised either within the abdomen proper or in the inguinal 
canal. Rabbit antisera to T (Biogenex) and mouse monoclonal anti-AR 
(DAKO) were used at 1:200 and 1:400, respectively. 

In HYPO tubules, the majority of Sertoli cell nuclei were AR 
positive, but negative AR nuclei were also clearly evident. In SCO 
tubules, AR positive nuclei were also evident, albeit the intensity of 
staining was often less, and AR negative nuclei were infrequent 
(p<0.005). In IMMA tubules, intensity of AR staining was less than in 
the other two types of tubules, and the frequency of negative AR 
staining nuclei was greater (p < 0.01). T staining was present in Leydig 
cells associated with both HYPO and SCO tubules, but not in those 
related to IMMA tubules. These results may be interpreted to suggest 
that positive AR staining in Sertoli cell nuclei is not a function of 
germ cells, but is correlated with the presence of T in nearly Leydig 
cells. 
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