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FINE STRUCTURE OF THE MONKEY EP IDIDYMIS .  A . S .  Ramos , Jr . 
and M. Pym . Department of Anatomy , Harvard Medical 
S chool , Bos ton, MA 

The monkey epididymis was subdivided into four 
regions : initial segment ( continuous with the ductuli 
ef ferentes ) , head , body and tail . The initial segment 
pos sess es a very tall co lumnar epi thelium (108 ± 4 pm) . 
Epithelial height in the h ead , body and tail is dimin­
ished to 81 + 5 )lm, 69 ± 2 _)lm , and 50 ± 5 pm, r espec tively. 
The pseudostratif ied epi thelium is composed of  four main 
cell typ es : p rincipal , apical , basal and intraep ithe­
lial lymphocy te . Occasional macrophages are als o found 
in the epithelium.  The tal l ,  narrow, columnar princi­
pal cells demons trate morphological features charac ter­
is tic of absorption and secretion . An unusual feature, 
apparently unique to the primate,  is the pres ence of 
deep invaginations of the apical cytoplasm wh ich con­
tain memb rane-bounded vacuoles . Similar , but larger 
vacuoles are present among the s tereocilia and in the 
tubule lumen . Large clust ers of mitochondria and elec­
tron-dense membrane-bounded granules char ac terize the 
inf ranuclear region of  the cytoplasm. Principal cells 
are studded with clos ely aligned s tereocilia . Their nu­
clei are cigar-shaped in the ini tial segment and first 
portion of  th e head region , but b ecome highly infolded 
in the distal  head , body and tail portions . The ap ical 
or mi tochondr ion-rich cell poss esses a cytop lasm which 
extends from the bas e  of  the epithelium to the tubule 
lumen . Basal cells contain few organelles and are found 
throughout the length of the duct . Ar terioles and cap­
illaries appear to penetrate direc tly into the epithe­
lium from the underlying connective tissue , however , the 
basal lamina of the epididymal duc t  always intervenes 
between the endothelium of the blood ves s els and the 
epithelial cells . Several of the above ob servat ions 
have no t been no ted in rodents and other mammalian spe­
cies and may be unique to the primate . ( Suppor ted in 
part by NIH grant no . HD 06069 . )  
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T MYCOPLASMA ( UREAPLASMA UREALYTICUM) IN 
SEMINAL PLASMA AND SPERMATOZOA FROM INFERTILE 
AND FERT ILE VOLUNTEERS . M . E . Rehewy ,  A . J .  
Thomas , E . S . E .  Hafe z , W . J .  Br own , K . S . �� 
Mo9his s i  and S .  Jas z c z ak .  Andro logy Re s earch 
Uni t , Mo t t  Center and Departments o f  Ur ology 
and Immuno logy-Mi crob iology , Wayne S tate 
Univer s i ty S choo l  of Medicine , Detroit , MI 

Seventy - f ive s emen s amp l es , a s ep t i ca l l y  
co l l ec te d  from in fert ile p at ient s  and fer t i l e  
volunteers were ana ly s ed , cul tured in Shepard 
U - 9  ure ase c o lor te s t  medium and on differen­
tial me dium A , incubated at 3 7 °C for 48 hours 
and examin ed �icro s copically for T -Mycop lasma . 
Forty - s even s amp l es ar e curren t ly availab l e 
for s t a t is t ical ana lys is . Seminal p la sma and 
sp ermat o z o a  washed in s ter i l e  phosphate buffer 
s a l ine ( 3x) were a l s o  cul tured and examined by 
s c anning e l e c tron micro s copy . Myc op l asma 
colonizat ion was no t corre la ted with s emen 
vo lume ., sperm concentrat ion , mo ti lity , or with 
pe rcent o f  abnorma l morpho logy . O f  int er e s t 
ar e tho s e  p a t ients having symp toms o f  ure th­
r i t i s . T -My coplasma was .cul tured from b o th 
seminal p lasma and wa shed s p ermatozoa , and it 
is only the s e  patient s who had pyur ia . T -Myco ­
p l asma was p re s ent in 35% o f  a l l  ej aculates 
s tudie s ,  3 0% ( 1 1 out o f  3 7 )  fr om infer t i l e  
patient s and 5 0% ( 5  out o f  1 0 )  fr om fer t il e  
donor s . After s epara tion o f  sp ermatozoa from 
the s eminal p l asma , T -Mycopla sma was cul tured 
in 6 7% of infert ile and 7 5% infected donor s  in 
both s eminal p lasma and s p erm fr ac t ions . In 
33% o f  infer t ile and 2 5% o f  infec ted donor s 
mycopla sma wa s cul tured from sperm fraction 
only when s emina l p l asma cul tur es were ne ga ­
tive . T -Mycop lasma wa s de tec ted on the mid ­
p iece o f  inf ected sp erm a s  shown b y  S . E . M .  In 
vitr o p ene trat ion o f  infected s p e rm in 
infected and uninfected cervi cal mucous was 
no t a l tered s i gnificantly . ( Suppor ted by For :l 
Foundat ion Grant #7 10 - 0 2 8 7A . ) 
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COMPARATIVE ANDROGEN ASS IMILATION BY VARIOUS ACCESSORY 
SEX ORGANS OF THE MALE RAT . C . L . Rob ine tte and M. G. 
Mawhinney. Depts . of Pha rmacology and Urology , Wes t 
Virgini a Unive rs i ty Medi cal Ctr . , Mo rgantown , WV 

The ante rio r (A) , dors al (D) and ventral (V) pros­
t at es and the seminal vesicles (SV) of sexually mature 
male Wis tar rats were assessed fo r their ab ili ty to 
me tab oli ze and to retain androgens in vivo and fo r the i� 
cap aci ty t o  me taboli z e  tes tos terone-CT) and to bind 
dihydrotes t os terone (DHT) to cytosol re cep t ors in 
vi tro . After a pulse inj e ction o f  3H-T in vivo ,""B:ndro­
s t anediols and DHT were the s teroi ds re cove red to the 
greates t extent in these organs at all times examined 
pos t-inj ection (5 , 15 , 30 and 60 minutes) . At lat er 
times , DHT was pre ferenti ally re tained whi ch pres umab ly 
reflects factors such as 5 a-reduct as e activi ty and the 
presence o f  speci fic intracellular DHT re cep tors . At 
60 minutes , the V retained the highes t  concent ration of 
DHT whi le much lowe r levels of DHT we re recovered from 
the A, D and SV . In vi tro S cat chard plot analyses of 
cyt oso li c DHT binding in 24 hour cas trates reve aled no 
detectab le di fferences in the affini ty of the specifi c 
receptors for DHT in any of the organs s tudied .  This 
indi cates that quali tatively similar binding sites may 
be  present . Quanti tative di ffe rences in the concent ra­
tion of binding s i tes were found , however ,  wi th the V 
possess ing marke dly hi ghe r levels than the othe r glands . 
In gene ral , the number of binding si tes quantified in 
vitro p aralleled the cap aci ty of the acces sory sex 
organs to retain DHT in vivo . The me tab olism of 3H-T in 
vi tro by tissue chops-rndi cates that 5a- reductase acti­
vi ty p robab ly contributes less  to the variation in DHT 
retention among these organs in vivo th an does cyt osol 
b inding of DHT . 

Di fferences were there fore found , especi ally in the 
V ,  in the ability o f  the various accessory sex glands 
to b ind and re tain androgens . Although the V is the 
mos t conunon ly inves tigated s e condary sex gland of the 
rat , these s tudies indi cate th at i t  is not ne cess arily 
rep res entative o f  androgen dynami cs in the rat sex 
access ory organ comp lex in general . (Suppo rted in part 
by NOl- CP- 432 30 and RO l-CA- 13103) 
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TEST ICULAR STERO I D  LEVELS AND METABOL ISM DURING  CHRON IC 
TREATMENT WITH H I GH DOSES OF ESTROGEN I N  YOUNG MEN . L . J . 
Rodrigu ez-Riga u ; R . K .  Tchol aki an ; K . D .  Smi th , and £..:_ 
Stei nberger . Depa rtment of Reproducti ve Med i c i ne & B i o ­
l ogy , Un i v . of Texas Med i cal  School at  Houston , Tx . 

Test i c u l ar concen tra ti ons of tes tos terone (T ) , prog­
esterone ( P ) , 20a-Di hydroproges terone ( 20a-DHP ) and 1 7 B­
es trad i o l ( E2 ) were measured by rad i o i mmunoassay i n  horro­
genates of testi c u l a r  ti ssues of two men wi th prostati c 
carci noma who had not prev i ous ly  recei ved any hormonal 
med i cati on , and i n  four young ma l e  transsexua l s  after 
at l ea s t  one  year of treatment wi th h i gh doses of ethi ­
nyl -estrad i o l . Throughout  trea tment a l l four transsex­
ual s  exh i b i ted compl ete suppress i on of  c i rcul ati ng tes ­
tosterone and gonadotrophi ns , whi l e  pl asma estradi ol 
l evel s were cons i stentl y h i gh . Al l i n tratesti cul ar 
stero i d  l evel s were s i gn i fi cantly suppres sed i n  the 
estrogen treated pati ents demonstrati ng tha t suppres s ­
i ve effects of  es trogen o n  tes ti cul ar steroi dogenes i s  
are ma i n ly  a t  a poi nt above proges terone . However , the 
rati o P/T was s i gni fi cantly h i gher i n  tes tes of es tro ­
gen treated men , suggesti ng a further suppres s i on of 
the proges terone+tes tosterone pathway . S i mi l arl y ,  the 
rat i o P/ 20a-DHP was s i gn i fi cantly reduced i n  estrogen ­
trea ted , suggesti ng an  i ncreas e  of 20a-reductase acti ­
vi ty .  I n  v i tro i ncubati on  of testi cu l ar ti ssues of es ­
trogen- treated men wi th rad i o l abel l ed progesterone dem­
ons trated s i gn i fi cant  suppres s i on of 1 7a-hydroxyl ase 
acti vi ty and a s i gni fi cant i ncrease  i n  20a-reductase 
acti v i ty ,  val i dati ng the i n  v i vo resu l ts .  I ncubation  
wi th H 3 - 6 5-pregneno l one  for d i fferent ti me i nterva l s  
demo nstrated a n  accumul ati on � f  progesterone , and no 
fu rther metabo l i sm after th i s  poi nt ,  suggesti ng tha t 
ei ther the 3 B-ol - hydroxy- stero i d-dehydrogenase  and 
i somerase  i s  not affected by estrogen trea tment ,  or i t  
i s  affected , but to l es ser degree than 1 7a-hydroxyl ase . 
H 3 -�4 -androstened i one  was converted read i l y to tes tos ­
terone , demonstrati ng no effect of the treatment on 
1 7 B-hydrogenas e .  (Supported i n  part by N I H  Grant 5-PSO­
HD-08338 and Ford Foundati on ) .  
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I NTEROPE RATIVE EVALUATION OF SEM I N I FEROUS TUBULE 
FUNCTION BY FROZEN B I OPSY . C . M .  Rothman and C . A .  S ims . 
Century C i ty Hospi tal , Department of Pathol ogy , 
Century Ci ty ,  Cal i forn i a  and The Tyl er Med i cal  Cl i n i c ,  
I nc . , Los Angel es , Ca l i forn i a .  

Frozen b i ops ies , obta i ned i n  1 0  mi nutes , provi de 
s i gn i fi cant i nformati on concern i ng semi n i ferous tubu l e 
functi on , s uch  that operati ve procedures can be 
a l tered as a resul t of h i stol ogi c  fi ndi ngs . 

Two representati ve cases wi l l  be d i scussed . 
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THE ROLE OF SERTOLI ECTOPLASMIC SPECIALIZATIONS IN 
SPERMATOGENESIS . L . D .  Russell . Dep t . of Biological 
Structure , U. of Miami S chool of Medicine , Miami , Fl . 

Endoplasmic reticulum and filaments at the subsur­
face aspect of Sertoli cells comprise the ectoplasmic 
specializations (ES) , a structure of unknown funct ion 
which is o ften s een facing germ cells . In the ES-germ 
cell relationship , the width of the intercellular space 
was not diminished but appeared irregular , measuring 
from 20nm-200nm . This space is unremarkable , appearing 
to lack the neces sary " connecting material" generally 
associated with classical forms of j unctions . Hyper­
tonic fixative ,which causes germ cells to shrink and 
pull away from Serto li cells ,was employed to demons­
trate that nearby germ cells readily separate from the 
cell surface at ES s ites . The preceeding observat ions 
indicate that the ES is not a device for maintaining 
cell-to-cell adhesion . 

The mos t immature germ cell type ( o f  the rat) seen to 
be associated with the ES was the mid-pachytene sperm­
atocyte (s tage VIII) . The ES did not ,  however , become 
well developed until the s tage VIII of the next cycle , 
when it was seen facing the acrosome of step 8 sperm­
atids . At this time the spermatids began to elongate 
and were seen within recess es of the Sertoli cell . 
They remained in this general position until s tage VII I  
of the next cycle where i t  was observed that the ES was 
disengaged from its pos ition facing the heads of the 
late spermatids . ES were now seen at the lateral 
border of the Sertoli cell facing early spermatids 
(s tep 8) or mid-pachytene spermatocytes . After the 
ES has shifted from its position facing the late sperm­
atid , the recesses holding the spermatid were obliter­
ated . It is pos tulated that ESs associated with 
spermatids more advanced than step 8 (s tage VIII) act 
to s tiffen the Sertoli plasma membrane around the germ 
cell , thus providing a cup shaped recess containing the 
spermatid during its elongation phase of development .  
The dissociation of ES from germ cell in late spermio­
genes is causes the obliteration of the recess es and 
thus facilitates release of the late spermatids . 



5 3  

SEMEN ANALYS I S  I N  DES- EXPOSED OFFSPRING 
G . F . B . Schumacher , W . B . Gi l l  and M . Bibbo . Depts of Obstet­
rics and Gynecology and Surgery (Urol ogy) , The Univers ity 
of Chi cago Prit zker School of Medic ine , Chicago , I l l inoi s . 

A prospective doub l e  b l ind study was performed in 
19S l - S 2  at The Univers ity o f  Chicago to evaluate dieth­
yls t i lbes tro l (DES) for the protection of pregnancy (W . J .  
Dieckmann et a l . : Am . J . Obstet . Gyneco l . 66 ,  1 062 , 1 9 5 3) . The 
femal e  and mal e  o ff spring exposed to DES in utero show 
certain genital tract abnormal it ies in a s ignificantly 
high er percentage as compared to the pl acebo exposed 
contro l s (M . Bibbo et al . : Obstet . Gynecol . 49 , 1 , 1 9 7 7 ) . The 
results o f  the first s emen analys is of 88"DES-exposed 
vs . SS contro ls of this series show a s igni ficantly high­
er number of individuals with abnormal findings . In the 
exposed group 2 1 %  have < 20x1 0 6  per ml sperm (inc luding 3 
cases of azoospermia) vs . 4% in the control group 
(P<0 . 00 1 ) . D ifferences with respect to the % moti l e  
sperm are less striking but a reduced mot i l ity grade o f  
2- 2 . S (of 4)  was not i ced i n  3 1 %  of the exposed vs . 6 %  o f  
the controls (P<0 . 00 5 ) . Les s than 6 0 %  oval forms were 
recorded in 2 7 %  of the exposed vs . S %  of the contro l 
group (P<O . OOS ) . The exposed group showed 84x l 0 6 /ml 
sperm , a s i gn i ficantly l ower (P<0 . 02 )  average sperm 
dens i ty than the control group , 1 2 3x l 0 6 /ml . The 
di fferenc e  between the average value of SS . 8 % mot i l e 
sperm in the exposed vs . 60 . 1 % in the contro l group i s  
not s ign ificant , whereas the difference between 69 . 9% 
and 7 6 . 1 % o f  oval forms in the respective groups i s  
marked by P<0 . 01 .  The figures for volume , clot ' format i on , 
cl ot lys i s  t ime , viscos ity , and pH are not s ignifi cant ly 
different . The appl ication of E l ias s on ' s  scores result s  
i n  a n  average of 6 for the exposed and of 2 for the con­
trol s  (P<0 . 00 1 ) . A  s core of > 1 0  is reached in 23% of the 
DES -exposed vs . S % in the contro l s  s (P< 0 . 0 2 S ) . Scores of 
>S are associated with genital abnorma l ities in more 
than hal f  o f  the cases . The results suggest that DES­
exposure in utero may be as sociated with impaired 
spermatogenes is of various degrees in a cons iderab le 
number of instances . 
Supported by NIH Contract #N01 -HD -4 - 2 8S O . 
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ACTI ON OF CYPROTERONE ACETATE ON GROWTH OF 
ANDROGEN- DEPENDENT MOUSE MAMMARY CARCINOMA 
I N  CELL CULTURE . G .  Si c a ,  F .  Rane l l etti , G .  B ari l e , 
R .  DePirro , and S .-I a"'C'Obelli. Department o f  Obs tet ri cs 
and Gynecol o gy ,  Catholi c Univers ity , Roma , I t aly. 

Ce l ls from an an drogen- dependent mouse manunary 
carcinoma ( Shion o gi SC- 1 1 5 )  were grown in culture in 
the pres ence o f  various hormones and cyproterone 
acetat e .  In additi on to androgens , glucocorti coi ds 
and prol act in were necess ary for the maximal stimu­
l ation o f  th e cel ls as j udged by measuring th e growth 
rate an d  the incorporat i on of lab e led precursors int o  
DNA, RNA and prot ein . The addit i on o f  cyproterone 
acet ate to the culture medium suppres sed the action o f  
t es t os t e ron e , b ut did n o t  interfere with the e ffe cts o f  
prol a ct i n .  The s e  findin gs were t aken a s  pro o f  o f  the 
dire c t  and spe c i fi c  anti androgeni c acti on of cypro­
t erone a cet at e  on SC- 1 1 5  manunary ce l ls . 



INTRA-ABDOMINAL MICROSURGERY : INGUINAL 
RECON STRUCT ION OF VAS DEFEREN S ,  AND 
TE ST I CULAR REVASCULARIZAT ION . Sherman J .  
S i lber , St . Luke ' s  Hospita l-West , St . Lou i s , 
Mis souri . 
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Two per cent of male infants undergo ing 
b i l ateral inguinal herniorrhaphy suf f er 
damage to the vas def erens , with sub sequent 
inferti l i ty .  Microscopic re-anastomos is of 
the vas def erens in thi s  area can be 
accomp li shed by extens ive mob i li z ation of the 
vas intra-abdominally and scrotal ly , s ince 
the two end s are often very far apart . 

Five percent o f  cryptorchid testic les are 
intra- abdominal ,  and can best be brought into 
the s crotum by auto-tr ansplantation . This 
involves detachment of the spermatic ves sels 
intra-per itoneal ly with mi croscopi c re­
anastomo s i s  to the infer ior epigastric s in the 
groin . 

Te sticu lar transplantation can now be 
reliably accomplished clin ic ally , and simply 
awaits further ref inement of our treatment 
for a llograft r e j ection to become a useful 
ad junct to otherwise uncorrectable male 
inferti l ity pr ob lems . 



56 

GONADOTROPIN BIND ING , STEROIDOGENES I S  AND 
SPERMATOGENESIS IN THE TESTES OF AGED RATS . 
R . W . S teger , J . J .  Peluso , J .  Bruni , E . S . E .  
Hafe z , and J .  Meite s . c . s .  Mott Center for 
Human Growth & Development ,  Wayne S tate Univ . 
School of Medicine , Detroit . Dept . of Phys iol . 
Michigan State Univ . , E . Lansing , MI . 

Testosterone production and s tero idogenic 
enzyme activ ity is decrea sed in the aged 
teste s . Testicular re sponse to gonadotropins 
is a ls o  reduc ed with age . An exper iment wa s 
des igned to determine the abi l ity of the 
testis to bind l2 5I-LH and 1 2 5 I -F SH ; to synth­
esi z e  te stos terone ; and to maintain sperma­
togene s i s  in 4 - and 18 -month old rats . 
Gonadotropin bind ing was estimated by incuba­
t ion o f  testicular homogenates with either 
1 2 5 r-hLH or 1 2 5r-hFSH and counting the bound 
gonadotropins .  Serum testo sterone wa s de­
termined by R . I . A .  The spermatogenic cyc le 
wa s eva luated in PAS -hematoxylin stained 
sec t ions u sing Leb lond-Clermont ' s  c la s s i f i ­
cation . LH and F S H  binding wa s not affec ted 
by a ging . Young rat s had signif icantly 
higher serum testosterone leve ls than did 
aged ma les . Age (months )  

5 3 t o  4 1 8  
LH b inding \ 1 0  cpm 1 . 1  + 0 . 2  0 . 91+ 0 . 2  
FSH bind ingJ/mg pmt. 2 . 6  £ 0 . 3  2 . 3  + 0 . 1  

Testo sterone (ng/m l )  3 . 2  + 0 . 3  0 . 6 4 + 0 . 08 

The spermatogenic cycle wa s not affec ted , al­
though there were focal dep letions of sperm­
iogene sis in some tubules of aged rats . Thus, 
changes in capac ity of aged testis to bind 
gonadotropin does not seem respon sible for 
reduction in tes tosterone level s  in aged rats. 
(Supported by Ford Foundation grant 7 1 0 - 0 2 8 7A; 

NIH grant RR 0 5 3 8 4  & N IA grant AG -0 0 4 1 6 )  
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FSH-ST IMULATION OF CYCLIC  AMP IN  I SOLATED SERTOLI  CELLS 
FROM RATS OF D I FFERENT AGES . � Stei nberger and � 
Hei ndel , Department of Reproducti ve Medi ci ne and B i o ­
l ogy and  Department of Pharmacol ogy , Uni vers i ty of 
Texas Medi cal  School at  Houston , Houston , Texas . 

FSH el i c i ts a much greater accumu l ati on of cycl i c  
AMP i n  immature rat testi s compared to adul t .  The rea­
sons for the d imi n i s h i ng res ponse wi th age have not 
been c l ari fi ed . To expl ore the pos s i b i l i ty that the 
respons e  of Serto l i cel l s  to FSH may change duri ng sex­
ual  maturation , popu l ati ons of Sertol i cel l s  were i so­
l ated ( 85-98% pure ) from 1 8 ,  24 and 33 day o l d  rats and 
compared for the i r  a bi l i ty to accumul ate cyc l i c  AMP i n  
res ponse  t o  FSH . I so l ated Sertol i cel l s ,  cul tured f8r 4 
days , ( Ste i nberger et a l . 1 97 5 )  were i ncubated at  34 C 
for 30 mi n .  wi th l mM M IX  ( 3- i sobutyl - 1 -methyl -xanth i ne )  
and/or 0- l OOµg FSH ( N IH-FSH-Sl l ) .  The cyc l i c  nucl eo­
ti des were extracted wi th 0 . 4N perch l ori c aci d chroma­
tographed on Dowex formate col umn and  quanti tated by 
rad i o i mmunoassay method ( Hei ndel et a l . 1 97 5 ) . Tri ti ated 
cyc l i c  AMP and cyc l i c  GMP were added pri or to the ex­
tracti on  to cal cu l ate the recoveri es . The prote i ns were 
meas ured by the Lowry method . The basal  l evel s of cyc­
l i c AMP were s imi l ar i n  a l l age groups (< 1 0  p i como l es/ 
mg protei n ) .  M IX  i n  a bsence of FSH i ncreased the ba sal 
cycl i c  AMP l evel s 2-3 fol d .  In  absence of M I X , FSH 
el i c i ted a s i gni fi cant dose response only i n  Sertol i 
cel l s  from 1 8  day rats . In  pres ence of M IX , the maximum 
responses to l OOµg FSH i n  the 1 8 , 24 and 33  day age­
groups respecti vely were : 1 338 + 21 8 ;  234 + 22 ; 1 53 + 

1 5  pi como l es cycl i c  AMP/mg protei n .  The decl i ned res:­
ponse to FSH wi th  age was a l so apparent when the cycl i c  
AMP content was expres sed per µg Sertol i cel l DNA or 
per 1 0 5 Sertol i cel l s .  FSH had no effect on cycl i c  GMP 
l evel s .  These res u l ts i ndi cate that cycl i c  AMP i n  the 
Serto l i cel l s  i s  stimu l ated by FSH , and i ts res ponse 
to FSH dec l i nes duri ng sexua l maturati on . Th i s  d imi n i s h-­
ed res ponse  i s  not due to decreased bi ndi ng of  FSH or 
i ncreas ed phosphodi esterase acti v i ty .  Supported i n  
part by N I CHHD Grant #08338 , NSF Grant #GB-41 33F and 
the Fai th Foundati on . 
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THE E FFECT OF H UMAN ENDOMETRIAL SECRETI ONS ON THE META­
BOLISM OF  HUMAN SPERMATOZOA . N .  Trifunac and G.S.  
Berns tein . Department of Obs tetrics and Gynecology , 
University of Southern California School of Medicine ,  
Los Angeles , CA 

The interaction between human uterine secretions 
and h uman s permatozoa was s tudied .  Secretions were 
obtained by washing the endometrial surface of normal 
uteri removed at s urgery and collecting uterine fluid 
by incubating millipore chambers in the uteri of 
volun teers . A microtechnique was devised for con­
ductin� metabolic s tudies with the small volumes 
( 50 µl ) of fluid obtained in the chamber. The uterine 
secretions obtained by these two methods reduced the 
formation of C02 by sperm from labeled glucose without 
affecting the accumulation of lactic acid. Sperm 
motility was not affected during a 3 hour incubation 
period. Uterine washings also reduced the rate of 
oxygen uptake of treated sperm. This reduction in 
oxidative metabolism by endometrial secretions is 
similar to the effect of seminal plasma and some 
s teroid hormones .  

The significance of these changes and the mechanism 
by which they occur are being s tudied. The metabolic 
alteration may have the effect of prolonging the life 
s pan of spermatozoa within the female tract. 
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THE EFFECTS OF OSMOLALITY ON THE INITIATION OF SPERM 
M>TILITY . T .  T .  Turner and s . s .  Howards . Department 
of Urology , University of Virginia School of Medicine , 
Charlottesvi lle , VA. 

It has been proposed that the hyperosnDtic fluids of 
the epididymis are involved in maintaining sperm quies­

ence in the ma le trac t .  Furthermore , it has been spec­
ulated that a drop in osmolality to iso-osrnolar condi ­
tions might contribute to the initiation of nDtility in 
the ej aculate . The present study was undertaken to 
determine the effects of osmolality alteration on the 
initiation of sperm motility in the rat . 

Samples of cauda epididymal spermatozoa + epididyma l 
plasma were obtained by micropuncture . The 500 nl 
samples were diluted with known volumes of ionic solu­
tions having known osmolalities . Dilutions were also 
done with distilled water and epididymal plasma . Moti l­

ity scores (0  - 4)  were taken every 15 min . for a 1 hr .  
time period . The samples were maintained under oil and 
in the dark at 37oC . 

Neat epididymal samples and samples diluted with 
either distilled water or epididymal plasma never be­

came motile . Epididymal samples diluted with ionic 
solutions varying in osrnolarity over physiologic ranges 
all became motile . In solutions of non -physiologic os­
molarity , hypotonic solutions were more detrimental to 
motility than were hypertonic solutions . 

The results of this study indicate that the initia­
tion of sperm motility is not directly related to osrno­

larity alterations within physiologic ranges . Previous 
workers have demonstrated that when added to ej aculated 
cells , hypoosmotic fluids inhibit motility much more 
than hypertonic fluids . The dilutions done in this 
study with fluids having osmolarities at sub- or supra­
physiologic levels gave similar results . Neither is 
initiation of motility due to a mere di lution effect on 
sperm cel ls since the cells never became motile when 
diluted in epididymal plasma . These observations imply 
that the secretions of the accessory sex glands either 
add rnotility factors (simply ions?) or they dilute in­
hibiting fac tor ( s )  in the epididymal plasma . 
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OPTIMAL I N ITIAL CON CENTRATION OF FRUCTOSE FOR SPERM 
MOTILI TY I N  V I TRO . N . S .  Ujwa l and R . K .  Pathak . Depart­
ment of Anatomy , S . M . S .  Med i ca l  College , Jai pur , Indi a .  

I n  human semen fructose concentrati on vari es from 
84mg/1 00ml to 700mg/l 00ml ( average 257mg/l 00ml )wi th a n  
i ndi vi dual  var i ati on of 228mg/ 1 00ml at  2 wee k i nterva l s .  
Thi s  study was conducted to see the effect of i n i ti al 
fructose concentrati on on sperm v i abi l i ty and moti l i ty .  
Us i ng fres h ejacu&ated spermatozoa resuspended in  buf­
ered sa l i ne at  37 C we performed i n  v i tro moti l i ty stud­
i es u s i ng graded fructose , g l ucos� a nd ma l tose concen­
trati ons for 6 hrs . 

I t  was seen that i n i ti a l  fructose concentrat ion has 
a d i rect correl ati on wi th sperm moti l i ty and vi abi l i ty 
between l 00-600mg/ 1 00ml , maxi mum vari ati on bei ng 400-
600mg/ 1 00ml . Above 600mg/ l 00ml no s i gn i fi cant cha nge 
was observed . Comparab le  resul ts were found wi th g l u ­
cose wh i l e  ma l tose s howed a decrea se i n  moti l i ty .  The 
use of 600mg/ 1 00ml concentrati on of fructose i s  recom­
mended i n  arti fi c i a l  d i l uents . 
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TEST ICULAR ULTRASOUND AND SPERMATOGENESIS IN THE RAT . 
R .  L .  Urry, K .  A .  Dougherty, C .  A .  Linke , E .  L .  
Car s t ensen and A. T .  K. Cockett . Department of Zoology , 
Brigham Young Univ . ,  Provo , Utah and Divi sion of 
Urology and Department of Biomedical Engineer ing , 
Univ . Roc hester School of Medic ine and Dent i stry , 
Roche s ter , N . Y .  

Rec ent reports c oncerning male contracept ive 
po s sibilities of ultrasound have rec e ived wide spread 
pub l i c ity . Sinc e pilot studies in our l aboratory 
failed to confirm the sperm deplet ing effects of 
ultra sound reported by other inve st igator s , the 
following studi es were undertaken to further inve sti­
gat e the actions of ultrasound on spermatogenesis in 
the rat . The sperm counts of forty animals were 
followed twi c e  weekly for two months . Sperm count s 
were obta ined by collect ing 24 hr ur ine samples from 
animals whi ch had previously undergone operations to 
divert the va s-deferens into the bladder . At the end 
of the ba sel ine period the animals were divided into 
five groups . One group served as a c ontrol ; one 
group served as a thermal control ; one group received 
a do s e  of ultrasound of 2 watts/cm2 for 10 minut es ; 
one group received a dose of 4 watt s/cm2 ; and one 
group received a dose of 2 watt s/cm2 , twic e ,  two days 
apart . Sperm c ount s  were " then followed in each animal 
twi ce weekly for three months . 

The r e sult s  indi c ated that there was no depress ion 
in sperm counts in the treated groups following the 
ultra sound . Testicular histology and testicular , 
pro stat e ,  and semin�l ve sicle we ight s were the same 
in the treat ed groups as in the control animals .  The 
�xper iments thus failed to sub stant iate the claim 
that azoo spermia quickly result s after applicat ion of 
the above doses of ultrasound . 
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HYPOGONA DOTROPIC HYPOGONADISM IN MALE AND ELE­
VATED SERUM ESTRA DIOL . Lubomir J .  Val enta , 
Univers i ty o f  Ca l i fornia , I rvine - Medical C en ­
t e r , Orange , CA 9 2 6 6 8 . 

A ' 3 6 - year - o l d  man c omplaining o f  lack o f  
l ib ido and impo t enc e was found t o  suffer from 
hyp ogonadi s m  and azoosp ermia . Phenotyp i cally , 
he show e d  s ign s o f  long s tan ding exc e s s  o f  
e s t rogen (wide hips , fat d i s t ribut ion , gyn e c o ­
mas t ia , va ric o s e  ve in s ) .  H e  had normal p en i s , 
sma l l s o ft t e s t i c l e s  and sma ll s o ft p ro s tat e . 
His bas el in e  s erum t e s t o s t eron e (T ) varied b e ­
twe en 1 6 0  and 5 6 0  n g / 100 ml (norma l  3 00- 1000 ) . 
On two occa s ion s , the lut einizing hormon e was 
borderline l ow ,  7 and 9 mIU /ml , and the fo ll icle 
s t imulat ing hormone ( FSH ) wa s l ow ,  4 . 6  an d 5 . 5  
mIU /ml (normal 6 - 3 0 ) . Serum e s t radiol (E2 ) wa s 
c on s i s tantly e l evat e d  to 3 9 - 5 6 pg /ml (norma l 
mal e  8 - 3 8 ) . Th ere was no change o f  E2 fo llowing 
Met op i rone a dmin i s t ra t ion , an d i t  wa s not sup ­
pre s s ed b y  Dexamethas one , wh ile there was 
normal respon s e  of cort i s ol to both trea tment s .  
On the c ont rary , all man ipula t ions invo lvin g 
the gonadot rop in- gonadal axi s  provoked s ign i fi­
can t  changes in the s erum l evels o f  T ,  E2 , LH 
and FSH . Human chorionic gona dotropin s t imula t ­
e d  T t o  9 6 0  and E 2  to 1 5 0 . There was increa s e  
o f  T t o  1060 and 1040 , an d E2 t o  9 2 and 100 
res p ec t ively a ft er two s eparate cours es o f  
c lomiphene c i trate admin i s t ra t ion . LH and FSH 
a l s o  increas e d ,  to 23 and 16 . 5  respect ively . 
Synthe t i c  gonadotropin releas ing hormon e 
( Ayer s t ) provoked normal in c rea s e  in LR and FSH. 
There was an inc rea s e  in E2 and suppres s ion o f  
T fol l owing me droxyp roges terone medicat ion . It 
is c on c luded tha t the nature of the hypogonado­
t rop ic hypogonadism was fun c t ional supp re s s ion 
o f  the gonadotropin s , pos s ibly by the elevat ed 
l evels o f  e s t radiol . The mo s t  l ikely s ourc e o f  
th e e s t radiol were the patient ' s  t e s t i c l e s . 
There were no s ign s o f  a tumor , alcohol i sm or 
exogen ous e s t rogen in take . 



SPECIFIC PROTEIN SYNTHESIS IN ISOLATED EPITHELIUM OF 
GUINEA PIG SEMINAL VES ICLE . C . M. Veneziale and 
J . M .  Burn s . Department of  Molecu lar Medic ine , Mayo 
Me dica l  School , Mayo Clinic , Roche s te r ,  MN .  

Four intrinsic solub le prote ins are s yn the s ized 
and secre ted by sexua l ly mature guinea pig seminal 
ve s i c le epi the l ium which comprises a monolayer of 
homogeneous columnar cel l s .  The pro teins are 
referred to as 1 , 2 ,  3 ,  and 4 in order of e lution 
during DEAE column chroma tography . 
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Spe cific primary antibodies were harves ted from 
goats  which had been inoculated wi th the purified 
ves icular proteins ; secondary antibod ies were 
ob tained from a donkey inocu lated w i th goat 
y-globul ins . Doub le antibody immunoprec ipi tation 
technique s were developed to precipi tate the 
ves icular pro te ins . Thus , pro te ins newly synthesized 
from carbon- 14 labe led amino ac ids could be 
prec ipitated and the incorporated isotope counted . 

Isolated seminal ve sic le epi the lium , incubated in 
only a buffered s a l t  solution con taining glucose , 
read i ly synthe s ize d the s olub le , sec reted prote ins 
from adde d lysine- 14c and glyc ine - 14c ,  hi s t idine- 14c 
and glu tamic - 14c , glutamine -14c alone and 
arginine - 14c alone . Af ter 60 mins of incubation wi th 
gly- 14c and lys - 14c the t i s sue incorporated 20% of 
the l abe l into spec ific prote ins . Only 4-9% of the 
newly synthe s ized pro te in remained intrace l lular . 
Five days pos t-cas tration , the isolated tissue 
synthe si zed spec ific pro teins at 28% of the control 
rate . However ,  total pro te in synthe s i s  dimini shed 
als o .  Thus , androgens supported epithe l ial  ce l l  
func tion beyond support of synthes i s  o f  ce l l - spec ific 
solub le secreted proteins . 

Forty-eight hours after androgen rep lacement in 
vivo , specific pro tein synthe s i s  by the iso lated 
tissue was res tored to only 50- 55% of  control . Our 
isolated semina l ve sicle epithe l ial prepara tion has 
provided a unique oppor tuni ty to s tudy the synthes i s  
and secre tion of abundant cell- spec ific pro teins by 
androgen-dependent ti ssue . 
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ENDOCRINE STUD IES IN A PUBERTAL MA LE PSEUDOHERMAPHRO ­
D ITE WITH 1 7 - KETOREDUCTASE DEF I C I ENCY . R .  Virdi s ,  
P .  S aeng er , B .  Sen i or ,  M .  New . The New---York Hospital 
Corne l l  Medica l  Center ,�ew York , N . Y .  and Tuft s -New 
Eng l and Medi cal Center , Boston , MA . 

A 1 2  y . o . chi ld (46 , XY) with 1 7 -ketoreduct ase de­
fic i ency was inves t igat ed . The pat i ent , reared as a 
female was first noted to h ave c l itoromegaly at 1 0  yrs 
of age , Increased fac i al hai r ,  deepening of the voice , 
acne , incre ased body hair and early breast development 
were noted at 1 2  yr . 6 4 -androstenedione (64) in 
peripheral blood was marked ly e l ev ated ( 1 9 1 3  ng/dl ) 
whereas testosterone (T) was in the male range of T an ­
ner I I I  puberty (240 ng/d l ) . Thus 64/T in thi s pat i ent 
was 9 . 4 ,  compared to a normal rat i o  of 0 . 1 5 to 0 . 2 5 .  
T/DI-IT was normal ( 1 0 . 5 ) . Estrone ( E 1  level was 
s l ight ly e l evat ed (6 ng/dl , n l , 2 . 5  - 4 . 5  ng/d l ) . E s ­
trad i o l  (E2 was normal ) (l . 6 5 ng/d l ) . Thus E 1 /E2 was 
s l ight l y  e l evat ed ( 3 . 6 ,  nl , 1 - 2 ) . At l aparotomy 
testes were found and spermat i c  vein b lood was obt ained 
prior to castration . Androgen det erminat ions of sper ­
mat i c  v e in blood demonstrated extremely high 64 l eve l s  
( 2 83 µ g / d l )  and low lev e l s  o f  T ( l 6  µg/dl ) . Normal 
values in spermat i c  vein for 64 and T in adult males 
are 3 and 75 µ g /d l , respect ive ly . Thus 64/T in sper ­
mat i c  veins was 1 7 , higher than in the peripheral b lood , 
suggest ing peripheral conversion of 64 to T .  Incub a -

· 

tion of testes s l i ces with 64 demonstrated severely 
impaired convers ion to T ( 1 5  pmo l es/ 1 0 0  mg t i ssue) 
comp ared to 2 controls with normal 1 7 -ketoreductase 
function (4 , 600 and 7 , 6 00 pmo les / 1 00 mg t i ssue) . Con ­
vers ion of T t o  64 by the testes s l i ces was also im­
paired ( 1 8  pmo l es/ 1 00 mg t i ssue) compared to contro l s  
( 1 49 and 1 4 0  pmo l e s / 1 0 0  mg t issue) . C onv ers ion o f  E 1 
to E 2  was impaired to a l esser degree ( 5 7  pmo l e s / 1 0 0  mg 
tis sue )  compared to contro l s  (204 pmo l es/ 1 00 mg t i ssue ) 
CONC LUS ION : The 1 7 -ketoreductase deficien�y was docu­
mented in vivo by impaired convers i on of precursor 
hormones resu l t ing in higher than normal 64/T and 
E 1 / E 2  rat ios in bl ood . In vitro stud i es in testes 
s l i ces confirmed the enzymat ic defect . 
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IN VITRO CONVERS ION OF 5a-REDUCED METABOLITES OF 
TESTOSTERONE BY THE TESTES , VENTRAL PROSTATE GLANDS AND 
SEMINAL VESICLES OF ADULT RATS . D .E.. Warren and 
!'!· �-· Departments of Physiology and Anatomy , 
University of  Southern California School of Medicine , 
Los Angeles,  California . 

Previous s tudies have shown that andro gen target 
tissues metabolize testosterone to Sa-reduced compounds 
such as dihydro testos terone (DHT) , 5a-andro stan-3a , 
17 $ dial ( 3a-diol) and Sa-androstan-3$,  1 7 8  dial 
(3$-diol) . I t  has been shown by our laboratory as well 
as by some o ther investiga tors that these compounds have 
biological activity in in vivo studies . It is the 
pu!pose o f  this invest igat ion to determine if selective 
metabolism to a specific androgen occurs in the testes , 
ventral prostate glands or seminal vesicles in vi tro . 
Incubations were per formed in an environment which 
showed no morphological evidence of tissue disrupt ion 
over t he ent ire period of incubation . OnP. hundred mg 
of tis sue was used for each experiment . Testes were 
incuba ted for 30 minutes at 34°C in Kreb s-Ringer 
bicarbonate glucose buffer in an atmosphere of 95% 02 
and 5% C02 . Seminal vesicles and pro s tate glands were 
incubated under similar conditions except a t  a temper­
ature of 3 7 ° C .  In separate experiment s  each tissue was 
incubated with tri tiated forms o f  DHT, 3a-diol or 
38-diol . Testes conver ted 66% of  a DHT precursor and 
83% o f  a 3 8-diol precursor to 3a-diol .  When the same 
tissue was incubated with 3a-diol , 97%  remained 
unmetabol ized . The prostate glands converted 5 7% of a 
3 a-dial precursor to DHT . However , 87% of a DHT 
precursor and 91% of  a 3$-diol precursor remained as the 
substrates . The seminal vesicles metabolized small 
amounts  o f  radioac tive sub strates to other product s . 
These studies indicate that the testes predominantly 
conver t the substrates utilized to 3a-diol .  The 
prostate, on the other hand , contains 3a hydroxysteroid 
dehydrogenase and favors metabolism to the oxidized 
form, wit h  very lit tle 3$-hydroxyst eroid dehydrogenase 
act ivity . The seminal vesicles , while rich in Sa­
reduc tase ac tivity, contain very little 3a or 3 8-
hvdroxvst eroid dehydrogenase activity . 
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TH E E F F ECT O F  TESTOSTE RO N E  A N D  ES TRA D I O L  ON T H E  
B I N D ING C HA RACT ERIST ICS O F  G ONA DOT RO P I N  RELEA S ­
I N G  HORMON E {G n RH )  TO TH E BOV IN E A N TER I O R  P I TU I ­
TA RY P LASMA M EM BRA N ES A N D  PU RIF I ED G n RH RECEPTOR 
PROT'E I N . Joseph C .  Zolman and Lubomir J .  Va l e nta ,  
Universi ty of C a l i fornia , Irv i ne - Medica l Cen ter , Orang e ,  

CA 92668 . 
Synthet i c  G nRH (Ayerst)  was monoi odi nated w ith  1 25 1 to 

high spec i fi c  acti v i ty . I t  retained fu l l  bi o l ogica l  activ i ty of 
G n RH as d e term i ned by i ts abi l i ty to re l ease l utenizi ng 
horm one {LH ) from the bovine anteri or pitui tary s l i c es i n  
v i tr o .  S pecifi c  bi ndi ng of 1 25 1 -G nRH to bov i ne anter i or  
pitui tary p l asma mem branes was stud i ed us ing materia l s  from 
steer and h e i fer . 11M u l ti sigmoid 11 concentrat ion dependence 
bind i ng of 1 �5 1 -G nRH was observed wi th ,  at l eas t ,  th ree 
bi nd i n9.l s i tes w ith h a l f  maximum bi ndi ng of 0 .  75x l ol OM -I ,  
4 . 5x ldl 0M -I , a nd 7. 5x l o l OM -I , respectiv e l y . Thi s  was a 
typica l  pattern i n  the hei fer derived p lasma membranes . In 
the materi a l s  from the ste er ,  the second bi nd i ng "si te 11 was 
miss i ng . H owever , i t  cou l d  be 1 1 induced 11 by pretreatment 
for 30 m i n .  with  50 pg/m l 1 7�-estrad i o l  (E2) .  The i so lated 
p lasma membranes were so l ubi I i  zed and the G nRH recept or 
prot e i n  {G n RH . R) was purified by affi ni ty tec hniques . 
Assoc iat i on and d i ssociati on rate of G nRH and G nRH . R  was 
stud i ed in v i tro . The formati on of the G nRH -G nRH . R  com ­
p l ex wasc oncentrati on and ti me dependen t i n  si mi lar manner 
as observed on i so lated p lasma membranes . The d i ssociati on 
rate was i ndirect ly re l ated to the pre incubati on time peri od ,  
and G n RH/G nR H . R rati o .  Th e assoc iation rate was marked ly 
reduced · by pre i ncubat ion of G nRH . R w i th testosterone in  
conc entrati ons as l ow as 0 . 06 ng/ml . Th ere was no s ignif i ­
cant change i n  the d issoc i ation rate . It i s  conc l uded that 
sex dependent d i fferences proba bly exist i n  t he G nRH i nter ­
act ion w i th the gonadotrophs and are possib ly  due to the sex 
steroids . The n egative feed -back mec hanism of the sex 
h ormones on the gonadotrophs may be d ue to the mod i fi ca ­
tions by sex steroids of the reg u l atory functi on of the G n RH 
receptor protei n .  
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