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INTRODUCTION

P resen ta tio n  of the Problem

Species w ith b ip a r t i te  u t e r i  such as the  bovine and ovine, w ith 

b icornuate  u te r i  such as the porc ine , and w ith duplex u te r i  such as 

the guinea p ig  respond to  hysterectomy by having prolonged life -sp a n s  

of corpora lu te a  and by dem onstrating e s t r u a l  suppression (G inther, 

I 967) . Furthermore, u n i la te r a l  hysterectom y in  these sp ec ies, imme

d ia te ly  follow ing e s tru s ,  r e s u l ts  in  extended l ife -sp a n s  c f corpora 

lu te a  lo ca ted  on the ovary i p s i l a t e r a l  to  the  removed u te r in e  horn, 

while the l i fe - s p a n  of the corpora lu te a  loca ted  on the ovary c o n tra 

l a t e r a l  to  the removed u te r in e  horn i s  unaffec ted  (du Mesnil du 

Buisson, 1961; G inther, Woody, Mahajan, Janakiraman and Casida, 1966b; 

Inskeep and Butcher, 1966; F isch er, 1965). Upon removal of one u te r 

ine horn in  r a t s ,  lu te a l  a c t iv i ty  responds s im ila r ly  to  the  above 

mentioned species but only a f t e r  pseudopregnancy has been induced 

(Melampy, Anderson and Kragt, 196i;).

R esu lts  of these s tu d ie s  imply an in te rp la y  between the  u terus 

and ovary and more s p e c if ic a l ly  in te ra c t io n  between a u te r in e  horn 

and the corpora lu te a  of ovaries lo ca ted  ad jacen t to  th a t  u te rin e  

horn. Many in v e s tig a to rs  (G inther e t  a l . ,  1966b; Inskeep e t  a l . ,  1966 

F ischer, 1965; Bland and Donovan, 1965; W illiam s, Johnston, Lauterbach 

and Fagan, 1967) favor the theory  th a t  the u te r in e  horns produce a 

lu te o ly t ic  substance (u te rin e  lu te o ly t ic  f a c to r ,  ULF) which i s  t r a n s 

fe rre d  to  the ad jacen t ovary w ithout passing  through the general

1
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c irc u la t io n . With the absence of ULF, re s u lt in g  from the removal of 

a u te rin e  horn, corpora lu te a  l ife -sp a n s  are extended. However, no 

anatom ical or phy sio lo g ica l conmrunication between ip s i l a t e r a l  u te r in e  

horn and ovaries by which ULF could reach the ovary has been demon

s tra te d . Therefore, th e  p resen t study was undertaken to  t e s t  i f  such 

a lo c a l tra n sp o r t between u te r in e  horns and ovaries on the same side 

in  guinea p ig s  e x is te d . Radioisotope tra c e r  s tu d ie s  were performed 

in  which tr i t iu m  lab e led  ace ta te  or e s t r a d io l - 17yd were q u a n tita tiv e ly  

determined in  various t is su e s  of the body follow ing in tra u te r in e  i n 

je c tio n  of the rad io iso to p ic  compound. P rio r  to  in tra u te r in e  in je c 

t io n , l ig a t io n s  of various ve ins and a r te r ie s  associated, w ith the 

reproductive organs were made. T issues x^ere assayed two minutes to  

two hours a f te r  iso tope in je c tio n  on the groups of animals subjected 

to  the various occlusions.

This research  was made p o ssib le  through f in a n c ia l support from a 

Western Michigan U n iversity  fa c u lty  research  gran t and through the 

f a c i l i t i e s  and supp lies con tribu ted  by the Upjohn Co,
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LITERATURE REVIEW

Losb reported, in  1923 and again  in  1927 th a t a suppression of 

e s tru s  fo r  50 to  100 days followed hysterectomy in  the guinea p ig . 

Since the d u ra tio n  of the es tro u s  cycle in  the in ta c t  female guinea 

p ig  i s  approximately 16.5 days, Loeb concluded th a t  hysterectomy 

extends the leng th  of the estrous cyc le . These observations in  the 

guinea pig were l a t e r  su b stan tia ted  by many o ther in v e s tig a to rs  

(Rowlands and S hort, 1959] Rowlands, 1961; Butcher, Chu and Melampy, 

1962b; Deanesly and Perry , 1965). Hysterectomy in  bovine, ovine and 

porcine a lso  r e s u l ts  in  e s tru s  suppression (Willbank and Casida, 1956; 

Anderson, Butcher and Melampy, 1961). The estrous cycle i s  unaffected  

follow ing hysterectomy in  normally cycling monkeys, m arsupials, f e r 

r e t s ,  opossums, r a t s  and ra b b its  (Burford and Diddle, 1936; Deanesly 

and Parkes, 1933; Hartman, 1925; Bradbury, 1937; A sdell and Hammond, 

1933). Prolonged e s tru s  suppression i s  observed in  r a t s  and ra b b its  

follow ing hysterectomy only i f  pseudopregnancy precedes u te rin e  horn 

removal (Bradbury, 1937; A sdell e t  a l . ,  1933).

Suppression of e s tru s  i s  accompanied by the absence of ovu la tion . 

Anovulation was demonstrated by n early  a l l  of the in v e s tig a to rs  e ith e r  

by d ire c t ly  observing only the corpora lu te a  formed p r io r  to  u te rin e  

removal, or in d ire c t ly  by observing the presence of a deeply mucified 

vag inal ep ithelium . Along with the suppression of e s tru s  and the 

absence of ovulation  follow ing hysterectomy, corpora lu te a  formed 

p r io r  to  u te r in e  removal are p resen t through the extended d ie s tru s  

phase. Furthermore, these tenacious corpora lu te a  achieve a size

3
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k
equal to  or g re a te r  than the size of a corpus luteurn during pregnancy 

(Loeb, 1927j Rowlands, e t  a l . ,  19593 Rowlands, I 96I 3 Willbank, e t  a l . ,  

19565 C o llin s , Inskeep, Howland, Pope and Casida, 1966). A ctually  

the increase  in  s ize  suggests increased  progesterone production but 

th i s  was not known to  be the case u n t i l  Rowlands and Short (1959) 

q u a n tita tiv e ly  measured the progesterone concen tra tion  in  the blood 

and in  the  corpora lu te a . Since high t i t e r s  of progesterone preven t 

o vu la tion  (Malbandov, I 96I4) and progesterone production i s  a fu n c tio n  

of the corpus luteum, high le v e ls  of progesterone concen tra tion  in  

the corpus luteum probably in d ica te  an anovulatory condition .

With the acceptance of prolonged lu te a l  a c t iv i ty  and suppression 

of e s tru s  follow ing hysterectomy, in v e s tig a to rs  began s tu d ie s  w ith 

su b to ta l hysterectom ies. Loeb (1927) observed a prolonged d ie s tru s  

and corpora lu te a  maintenance when tw o -th ird s to  th re e -fo u rth s  of 

both u te r in e  horns were removed in  the guinea p ig . The pro longation  

was longer than  th a t  in  in ta c t  guinea p igs bu t much sh o rte r  than  th a t  

exh ib ited  foil.owing complete hysterectom y. L ater Butcher e t  a l . ,  

(1962b) observed a c o rre la tio n  between removal of various amounts of 

u te rin e  t is s u e  in  guinea pigs and lu te a l  re te n tio n  and d ie s tru s  ex

te n sio n , When both u te rin e  horns were removed, e s tru s  d id  not r e tu rn  

fo r  a t  l e a s t  63 days and a l l  pre-formed corpora lu te a  p e rs is te d  (e s 

tro u s cycle of guinea pig i s  16.5 d ay s). I f  only the u te ru s  p o s te r io r  

to  the e x te rn a l b ifu rc a tio n  or i f  .just the a n te r io r  one-fourth  of 

both u te r in e  horns and the cerv ix  were l e f t  in ta c t ,  e s tru s  reoccurred 

but a t  60 day cy c le s . This same e f fe c t  was observed with removal of 

one u te r in e  horn p o s te r io r  to  the e x te rn a l b ifu rc a tio n  and one-fourth
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of the p o s te r io r  p a r t  of the o th e r horn or w ith only the a n te r io r  h a lf  

of one horn l e f t  in ta c t  and th e  r e s t  of the u te ru s  removed. With one 

u te rin e  horn removed more re g u la r  cycles of 20 to  2$ days vie re ob

served. The corpora lu te a  m aintained in  hysterectom y and su b to ta l 

hysterectom y mimicked the corpora lu tea  of pregnancy in  s ize  and p ro 

gesterone con ten t. A s tr ik in g  fea tu re  in  th e i r  work was th a t the g u i

nea p igs ex h ib itin g  e s tro u s  cycles  of le s s  than  32 days per cycle were 

those animals w ith large  amounts of u te r in e  endometrium rem aining. 

S im ilar responses to  varying degrees of su b to ta l hysterectom y were ob

served i n the sow (Anderson e t  a l . ,  1961), h e ife r  (Anderson, Neal and 

Ifelampy, 1962), ewe (Moor and Rowson, 1966a) and pseudopregnant r a t  

(S ilb ig e r  and R othchild , I 963) .

Mien guinea p ig s , cows, ewes, - sows and pseudopregnant r a t s  were 

u n i la te ra l ly  hysterectom ised, the corpora lu te a  formed on the ovary 

located  ad jacen t to  the removed u te rin e  horn were m aintained fo r  a 

period exceeding normal corpus luteum life - s p a n  c h a ra c te r is t ic  of 

th a t  anim al. The corpora lu te a  located  in  the ovary c o n tra la te ra l  to  

the removed u te r in e  horn ex h ib ited  normal l ife -s p a n s  c h a ra c te r is t ic  

of the animal (G inther, I 966) .  Many o ther s tu d ie s  were performed th a t 

demonstrate lo c a l e f fe c ts  between u te rin e  horns and corpora lu te a  in  

adjacent o v aries. Pregnancy in  one u te rin e  horn of the p ig  (Anderson, 

Rathmacher and Melampy, 1966; G inther, 1967) and guinea p ig  (Oxen- 

re id e r  and Day, 1967) r e s u l t s  in  maintenance o f corpora lu te a  on the 

ovary ad jacen t to  the pregnant u te rin e  horn. In tra u te r in e  p la s t ic  

c o ils  in se r te d  in to  one u te r in e  horn in  the guinea pig  (G inther, 

Mahajan and Casida, 1966a), ewe (G inther, Pope and Casida, 1965;
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6

Stormshak, Lehman and Haek, 1967) and h e ife r  (G inther, Woody, JanaltiLr- 

aman and C asida, 1966c) r e s u l t  in  enhanced reg re ss io n  of corpora lu te a  

on the operative  s id e . U n ila te ra l in s e r t io n  of g lass  beads in to  one 

u te r in e  lumen of the p ig  mimics th e  r e s u l ts  obtained with u n i la te r a l  

in s e r t io n  of a p la s t ic  c o il  (G inther, 1966), When embryos are  t r a n s 

fe rre d  to  one u te r in e  horn in  sheep, corpora lu te a  are fu n c tio n a l on 

the ad jacen t ovary throughout the e n t ire  g e s ta tio n  period (Moor and 

Rowson, 1966b). A dm inistration of oxytocin in  in ta c t  h e ife rs  reduces 

the corpora lu te a  l ife -sp a n s  but in je c t io n  of oxytocin in  u n i la te r a l ly  

hysterectom ized h e ife rs  i s  in e ffe c tiv e  in  reducing the corpora lu te a  

on th e  a ffe c te d  side while the corpora lu te a  on the unaffected  side 

e x h ib it precocious reg ressio n  (Armstrong and Hansel, 1959; Anderson, 

Bowerman and Melampy, 1965; G inther e t  a l . , 1966b). In  a l l  the cases 

mentioned above, with the exception of oxytocin in je c tio n , the corpora 

lu te a  on th e  ovary c o n tra la te ra l  to  the  a ffe c te d  u te rin e  horn ex h ib it 

life -s p a n s  c h a ra c te r is t ic  of n o n -trea ted  anim als. Suppression of 

e s tru s  and ovu la tion  i s  associa ted  w ith  u n i la te r a l  re te n tio n  of co r

pora lu te a  (G inther, 1966).

With the accum ulation of evidence i t  became apparent th a t  the 

u te ru s , o r p a r t  of the u te ru s , i s  involved w ith corpora lu te a  main

tenance. Local in te ra c t io n  between u te r in e  horns and corpora lu te a  

loca ted  on the ovaries adjacent to  the u te r in e  horns i s  a lso  im plied .

Since the u te ru s , and e sp e c ia lly  the u te rin e  endometrium, changes 

both  p h y sio lo g ica lly  and anatom ically  during es tro u s  cycles, s tu d ies  

were performed to  evaluate  the e f fe c t  of hysterectomy a t d if fe re n t 

stages during the es tro u s  cycle on the  corpora lu te a  l ife -s p a n  and
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7

e s tru s  suppression. Rowlands (1961) hysterectom ized guinea p igs on 

the f i f t h ,  te n th  and f i f te e n th  day a f te r  ovu lation . Hysterectomy on 

the f i f t h  day re su lte d  in  enlarged corpora lu te a  contain ing  high 

le v e ls  of progesterone (180 ^ g  per corpus luteum ). A lso, ovulation 

and e s tru s  were suppressed fo r  a t  le a s t  two months follow ing h y ste rec

tomy. Hysterectomy on the te n th  day a f te r  ovulation  enlarged the co r

pora lu te a  to  a s ize  comparable to  those of pregnant guinea p ig s , but 

sm aller than  those corpora lu te a  of the animals hysterectom ized on 

day $ a f t e r  e s tru s .  The reg re ss io n  time of corpora lu te a  in  these 

hysterectom ized guinea p igs mimicked reg ress io n  time fo r  the corpora 

lu te a  of the  animals hysterectom ized fiv e  days a f te r  ovu la tion . Es

tru s  suppression was also  s im ila r  in  the two groups of hysterectom ized 

anim als. Hysterectomy on the f if te e n th  day a f te r  ovu la tion  re su lte d  

in  l ife -sp a n s  of corpora lu te a  and es tro u s  cycles resem bling those of 

in ta c t  anim als. Rowlands concluded th a t  removal o f u te rin e  t is s u e  

before the te n th  day a f te r  ovulation  in  the  guinea p ig  a f fe c ts  the 

corpora lu te a  l ife -sp a n s  and the estrous cycle . Anderson e t  a l .  (1962) 

observed extended corpora lu te a  life -sp a n s  and es tro u s  cycle a l t e r a 

tio n s  in  bovine i f  hysterectomy was performed between the  eighth  and 

eleventh  day follow ing ovulation  while C ollins e t  a l .  (1966) observed 

changes in  the es tro u s  cycle and extended life -s p a n s  of corpora lu te a  

in  ewes only i f  hysterectomy was performed p r io r  to  5 .5  days a f te r  

ovulation . Uterine removal before day s ix teen  of e s tru s  in  p igs and 

day eleven in  pseudopregnant r a t s  (Anderson, Butcher and Melampy,

1963? Melampy e t  a l . ,  I 96I1) r e s u l ts  in  extended corpora lu te a  l i f e 

spans .
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In  o ther s tu d ie s , u te r in e  p rep ara tio n s  were e i th e r  in je c te d  or 

tran sp lan ted  in to  in ta c t  or hysterectom ized anim als. Butcher, Chu 

and Melampy (1962b) au to tran sp lan ted  c ro ss -se c tio n  s l ic e s ,  endom etrial 

scrap ings, and chopped or whole u te r in e  horns f iv e  days a f t e r  ovula

t io n  in  the guinea p ig . Of 18 animals receiv ing  a tra c e  of endome

trium , four showed e s tru s  a t  days 50, 51, 69 and 72 days a f te r  p re 

operative e s tru s  while th e  o ther lij animals re tu rn ed  to  e s tru s  a t  

le a s t  75 days a f te r  p re -o p era tiv e  e s tru s .  T h irteen  more animals were 

then  hysterectom ized on the f i f t h  day of ov u la tio n . U terine auto

tra n sp la n ts , which contained large amounts of endometrium, were in je c 

ted  subcutaneously. Two animals never re tu rned  to  e s tru s ,  th ree  

animals had cycle leng ths o f 53, 37 and 65 days, while the r e s t  of the 

guinea p ig 's  p o s t-o p era tiv e  cycle leng ths ranged from 16 to  [>6 days. 

Bovine endom etria l e x tra c ts  in  hysterectom ized pseudopregnant r a ts  

were in e f fe c tiv e  in  reducing pseudopregnancy (Halven and Hansel, 1965). 

Anderson e t  a l . ,  (1?63) observed no suppression of e s tru s  in  p igs f o l 

lowing u te r in e  au to tra n sp la n ts . Postmortum exam ination in  the u te rin e  

au to tran sp lan ted  pigs showed a lack of u te rin e  endom etrial presence. 

Acetone d ried  bovine endom etrial powder ( la te  lu te a l  or e a r ly  e s tru s )  

was in je c te d  in tra p e r i to n e a l ly  in to  pseudcpregnant ra b b its  (Williams 

e t  a l . ,  1967). S ix ty -fo u r percent of the ra b b its  exh ib ited  reg ress io n  

of corpora lu te a .  When the  corpora lu te a - r ic h  ovary was s tud ied  in  

v i t r o  w ith th e  u te r in e  bovine e x tra c t ,  ace ta te  in co rp o ra tio n  in to  "

progesterone was decreased when compared to  u n tre a ted  p rep a ra tio n s . 

S im ilar in  v i t r o  r e s u l ts  were obtained when guinea p ig  u te r in e  e x tra c ts  

were mixed w ith guinea p ig  ovaries containing corpora lu te a  (Cooper
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and Hess, 1965). The data  dem onstrates a dramatic in h ib i t io n  of p ro 

gesterone b io sy n th e s is . On the  o ther hand, when guinea pig u te r in e  

e x tra c ts  were mixed in  v i t ro  w ith r a t  ovaries heav ily  laden w ith cor

pora lu te a ,  transfo rm ation  of pregnenolone to  progesterone was unal

te re d .

With the  exception of the experiments involving r a t  ovaries sub

jec ted  to  guinea p ig  u te r in e  e x tra c ts ,  a l l  the s tu d ies  in  which exo

genous u te r in e  endometrium was adm inistered suggest a re la tio n sh ip  

between the u te ru s  and ovary and a lo c a l in te ra c t io n  between adjacent 

u te rin e  horns and o v a rie s . Furthermore, many in v e s tig a to rs  believe a 

subs+ance i s  produced by the u te r in e  endometrium th a t  a c ts  as a lu te o 

ly t ic  agent on the corpora lu te a .  The mechanism of tra n sp o r t of th i s  

theo rized  substance has not been e s ta b lish e d . Anatom ically no blood 

or lymph flow s d ir e c t ly  between u te r in e  horns and ovaries (Greene, 

1959; Rcddenberry and A llen , 1967). Roddenberry and A llen demon

s tra te d  a lack  of lymphaticovenous anastomosis in  the  abdominal r e 

gion. Since the u te r in e  horns and fa llo p ia n  tubes are  continuous and 

the tubes are  in  close proxim ity to  the ovary, d iffu s io n  of the u te r 

ine lu te o ly t ic  substance has been hypothesized. When the oviduct was 

l ig a te d  in  in ta c t  guinea pigs and g i l t s ,  corpora lu te a  life -sp a n s  were 

un affec ted . (Rowlands 1961; Butcher e t  a l . ,  1962a; Anderson e t  a l . ,  

1961). I f  the cerv ix , u te r in e  body, u te rin e  horns and p o s te r io r  

halves of the  oviducts are  removed, the bovine does not re tu rn  to  e s 

tru s  (Anderson e t  a l . ,  1963). When the  oviducts were removed from 

normally cycling  ewes, the l ife -sp a n s  of the  formed corpora lu tea  

were the  same as the life -sp a n s  of corpora lu te a  in  in ta c t  ewes
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(Kiracofe and S p ies, 1963). In  the  u n i la te ra l  pregnant guinea p ig , 

removal of the fa l lo p ia n  tube on the side of pregnancy has no e f fe c t  

on the l i fe - s p a n  of the corpora lu te a  on the ovary i p s i l a t e r a l  to  the 

pregnant u te rin e  horn. These corpora lu te a  are m aintained throughout 

pregnancy (Deanesly, 1967).

With evidence negating tra n sp o rt of a substance from u te rin e  horn 

to  ovary by any known anatomical connections, the p resen t study was 

undertaken to  assess  in d ire c tly  the existence of a p o ssib le  lo ca l com

munication between ip s i l a t e r a l  u te r in e  horn and ovary in  the guinea 

p ig  by a rad io iso tope  t ra c e r  technique.
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METHODS AND MATERIALS

Experim ental Animals

S exu a lly  m ature, n u llip a r o u s , fem ale guinea p ig s  ranging in  

weight from 210 to  900 grams were used in  t h i s  study. The guinea  

p ig s  were obtained  from a commercial su p p lier  (Kuiper Rabbit Ranch, 

Gary, In d ian a).

P rior t o  th e ir  u s e , the guinea p ig s  were housed in  a p h y sio lo g y  

teach in g  lab oratory  (Western M ichigan U n iv ers ity ) and su b jec ted  to  

d iu rn a l c y c le s  o f fo u r te e n  hours o f l i g h t  and te n  hours o f  darkness 

each day. Room tem perature was h e ld  n early  con stant a t 23°C and the  

guinea p ig s  were g iv en  water and Guinea P ig Chow (Purina) ad lib itu m  

supplemented w ith  e i th e r  le t tu c e  or cabbage, w eek ly. At th e  tim e o f  

use a l l  guinea p ig s  were in  the d ie s tr u s  phase o f the e s tr o u s  cy c le  

as determined by observing  c lo sed  vag in as and u te r in e  horns devoid  o f  

ex ten s iv e  v a s c u la r iz a t io n .

Chemicals

Two rad io ac tiv e  chemicals were used in  th is  re sea rch . They were 

t r i t i a t e d  a c e ta te  ( la b le d  on C -l) and estradiol-17/fl (tagged a t  the  7- 

alpha p o s it io n ) .  Both of the rad io iso to p ic  compounds were products 

of New England Nuclear C orporation. Each had a  sp e c ific  a c t iv i ty  of 

1 mc/mg and a concen tra tion  of 100 fAc/ml of sa lin e  so lu tio n  (0 .85 per 

cent WaCl). P r io r  to  use the rad io ac tiv e  so lu tio n s were fu r th e r  d i 

lu ted  in  s a lin e  to  a  concen tration  of V~> |*c/ml. A dye, d ia n i l  blue

11
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(Hartman-Leyden Company), was used in  p a r t  of the study along with the 

rad io iso to p ic  so lu tio n s ; i t  was used as a 1 per cent so lu tio n  in  de

ionized  w ater.

S urg ica l Procedures

Guinea p ig s  were weighed and anesthetized  w ith in tra p e r i to n e a l  

in je c tio n s  of sodium p e n ta b a rb ito l (D iabutal, Diamond L aboratories 

I n c . ) ,  Dosage was 25 mg/kg body w eight. A m id -ven tra l in c is io n  was 

made and the u te ru s  and ovaries were exposed, a t  which time one of 

the follow ing s u rg ic a l procedures was performed (see Table l ) .

1. The a n te r io r  u te r in e  v e in  was occluded immediately 
p o s te r io r  to  i t s  ju n c tio n  w ith  the ovarian  vein  and 
the  p o s te r io r  u te r in e  ve in  was occluded immediately 
a n te r io r  to  th e  branches to  the ce rv ix . Both l ig a 
t io n s  were made on the same side of the animal w ith  
nylon th read .

2. O cclusions were performed as mentioned above p lu s  the 
u te r in e  a r te r ie s  asso c ia ted  w ith the occluded veins 
were l ig a te d .

3 . The ovarian  branches of the ovarian a r te ry ,  j u s t  p r io r
to  en te rin g  the ovary, were lig a te d  on one s ide  of the
anim al.

5 . The ovarian branches o f the ovarian a r te ry ,  ju s t  p r io r
to  en te rin g  the  ovary, were l ig a te d  on both s id es  of
the anim al.

5 . No l ig a t io n s  of blood v esse ls  'were performed.

Upon com pletion of the su rg ic a l m anipulation, 0 .3 ml (5 .5 f*c) of 

t r i t i a t e d  ac e ta te  or e s tr a d io l-  17/6 was in je c te d  v ia  the cerv ix  in to  

the u te r in e  lumen on the side sub jected  to  the su rg ic a l m anipulation. 

Compacts con tain ing  heated phy sio lo g ica l sa lin e  so lu tio n  were then 

placed on the open wound in  an attem pt to  m aintain  the body tempera-
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Table 1: Various occlusions of the u te ro -o v a rian  v a sc u la tu re .

S u rg ica l Experiment Time A cetate E s tra d io l D ia n il Blue

1. U n ila te ra l occlusion  o f a n te r io r  
and p o s te r io r  u te r in e  v e in .

2. U n ila te ra l occlusion  of a n te r io r  
and p o s te r io r  u te r in e  v e in  and 
asso c ia ted  a r te ry .

3 . U n ila te ra l occlusion  of ovarian 
branches of ovarian  v e in .

k» B i la te r a l  occlusion  o f ovarian  
branches o f ovarian  a r t e r i e s .

3 . No occlusion

30 Min. 

30 Min.

30 Min.

2 Min.

6 Min. 

10 Min. 

13 Min. 

30 Min. 

60 Min. 

90 Min. 

120 Min. 

30 Min.

x

X

X

X

X

X

X

X

X

X

X

X

Every animal

Every o th er animal 

Every o th er animal

£



I l l

tu re  and to  prevent drying of t i s s u e s .

Time Studies

Various t is s u e s  of the experim ental animal were removed follow ing

predeterm ined time in te rv a ls .  In  these s tu d ies  tim ing was in i t ia te d

a f te r  in je c tio n  of the rad io iso to p ic  compound and term inated  with
3

t is su e  removal. T h irty  minute in te rv a ls  fo llow ing ace ta te  H and 
3

e s tra d io l-1 7 ^ -  H in je c tio n s  were performed, on animals ex h ib itin g  su r

g ic a l v a r ia tio n s  3 and It. A th i r t y  minute study, follow ing a c e ta te - 

in je c tio n , was performed on animals subjected to  su rg ic a l v a r ia 

tio n s  1 and 2. In  ad d itio n  to  the 30 minute s tu d ie s , 2, 6, 10, 15,

60, 90 and 120 minute experiments were performed on animals w ith the 

ovarian branches of th e  ovarian a r te r ie s  b i l a te r a l ly  occluded. E s tra -
*3

d io l- 17/J- H was the only iso to p ic  compound used in  the 60, 90 and 120
■3

minute experiments while only a c e ta te -  H was used in  the  15 minute 

experim ent.

D ian il blue was in je c te d  in to  the fem oral ve in  of each animal in  

the  two minute study and every other animal in  the  s ix  and te n  minute 

s tu d ie s  a f te r  l ig a t io n .  In  these stud ies th ere  was a delay of five  

minutes a f te r  d ian l.l blue in je c t io n  before e s tr a d io l-  17/3 in tra u te r in e  

in je c tio n . The purpose of the dye in je c tio n  was to  evaluate  the e f 

fec tiv en ess of the lig a tio n s  in  preventing blood flow to  the o v aries. 

I f  lig a tio n s  were incomplete the ovaries rap id ly  turned  b lue .

At the term ination  of each time period , both ovaries and f a l lo 

p ian  tubes, the  a n te r io r  one-th ird  of u te rin e  horns and a p o rtio n  of 

the l iv e r  were removed from the anim al. Each t is s u e  was then weighed
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to  the n earest 0 .1  mg and placed in  a bag prepared from d ia ly s is  

tub ing . The bag and t is s u e s  were then  d r ie d  in  an oven a t  60°C fo r  

a t  le a s t  e ig h t hours. In  the s tu d ies  includ ing  those animals sub jec

ted  to  b i l a t e r a l  occlusion  followed by d ia n i l  blue in je c tio n , the 

foregoing procedure was followed but only the  ovaries and a p o rtio n  

of the l iv e r  were removed from each anim al.

Liquid S c in t i l la t io n  Technique

A fte r the t i s s u e s  were d ried , they  were prepared fo r  counting 

rad io ac tiv e  con ten t by the Schoniger technique (1955). The bags were 

folded gen tly  and placed  in  in d iv id u a l platinum  b ask e ts . A small 

piece (about 5 ^ 5  mm.) of black s ta r te r  paper was in se rte d  between 

the sac and the basket w all, A one l i t e r  Erlenmyer f la sk  was oxygen

ated fo r  one minute a f te r  which time the basket contain ing the sample 

was suspended from a combustion head (No* 7 rubber stopper w ith 3- 

inch g la ss  hook in se r te d  in  the bottom), a l l  of which was rap id ly  

in se r te d  in to  the neck of the f la sk  as soon as the oxygen tube had
it

been withdrawn. The f la sk  was then p laced  in  a Schoniger ig n i te r  

(A. H. Thomas Co.) and combustion was in i t i a t e d  by focusing the hea t 

lamp on the b lack  s t a r t e r  paper, 'i'tfhen combustion was complete the 

f la sk  was placed in  an in su la ted  can con ta in ing  dry ice  and isopropy l 

a lcohol which fro ze  the t r i t i a t e d  w ater re s u l t in g  from the combustion. 

A fter freez in g  fo r  a minimum of 20 m inutes, the  stopper was loosened 

and a stream of compressed a i r  was passed in to  the f la sk  fo r 10 sec

onds to  remove the excess oxygen remaining a f te r  combustion. The 

f la sk  was then removed from the bath  and 17.0 ml of D ioto l s c i n t i l l a 
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t io n  f lu id  was added. The composition of the  D ioto l was 30.5 per 

cent to lu en e , 35.5 per cent dioxane, 21.5 p er cent methanol, 7.5 per 

cent naphthalene and 5 per cent l iq u i f lu o r .  The f la s k  was then  

sw irled to  r in se  i t s  s ides and allowed to  warm to  room tem perature. 

F ifteen  ml of the D io to l - t r i t ia te d  water so lu tio n  were then  tra n s 

fe rred  from the f la s k  in to  a s c in t i l l a t io n  sample b o ttle  using a v o l

umetric p ip e t te .  Each s c in t i l l a t io n  v ia l  was placed in  a Packard 

liq u id  s c in t i l l a t io n  counter and two 10 minute readings were taken 

fo r  each sample. Background was checked by measuring the counts p e r  

minute (CPM) re g is te re d  fo r  D io to l f lu id  a lo n e . In  ad d itio n , each 

sample and blank was counted w ith an in te rn a l  standard fo r  one minute 

to  determ ine counting e f f ic ie n c y .

Evaluation of Data

T otal CPM were obtained from the average of two 10 minute count

ing periods per sample on the s c in t i l l a t io n  counter. A ctual d i s i n t i -  

g ra tio n s  p e r  minute (DPM) were obtained by su b trac tin g  background 

counts and co rrec tin g  fo r  counting e f f ic ie n c y . DPM divided by the 

weight of the  t is s u e  in  m illigram s gave the sp e c if ic  a c t iv i ty  of the  

t is s u e  (DPM/mg wet t i s s u e ) .  In  order to  determine the percentage of 

the dose e x is tin g  in  the ovaries and tubu les  a t the end of each study, 

they  were d iv ided  by the t o t a l  amount o f in je c te d  ra d io a c tiv ity  (It.5 

jic or 9*99 x  10^ DPM).

I t  was assumed than in  order fo r  lo c a l  tra n sp o rt to  have occurred, 

the rad io ac tiv e  concen tra tion  in  the ovary ip s i l a t e r a l ' to  the in je c te d  

horn must have been c o n s is te n tly  g rea te r  than  the concen tra tion  in  the
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c o n tra la te ra l  ovary. The same re la tio n sh ip  should have held  fo r  the 

fa l lo p ia n  tubes i f  lo c a l  tra n sp o rt between adjacen t u te r in e  horns and 

ovaries tra v e rsed  the tubes. Values fo r  th e  i p s i l a t e r a l  and co n tra 

l a t e r a l  fa l lo p ia n  tubes were compared w ithout any s t a t i s t i c a l  a n a ly s is  

in  a l l  of the s tu d ie s  when t is s u e  counts were apparently  the same 

(P>,05). In  those s tud ies  where t is s u e  counts were not apparen tly  

equal, a comparison of sample means of p a ired  observations, as de

scribed  by S te e l and Torrie (I960), was performed. This ana ly sis  

involved ca lc u la tin g  the variance of p a ired  ovaries or pa ired  tu b u les  

in  each group ra th e r  than among the in d iv id u a ls  in  each group. The 

student t  t e s t  was used to  determine w ith what p ro b a b ility  the ovaries  

or tu b u les  being compared were from the same population .
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RESULTS AND DISCUSSION

Four su rg ic a l procedures (described in  the  S u rg ica l Procedure 

sec tio n ) were used fo r  ex p lo ra tio n  of lo c a l t ra n s p o r t .  In  procedure 

1 the a n te r io r  and p o s te r io r  u te rin e  veins were occluded on the same 

side as the  in tra -u te r in e  in je c tio n . With the venous e ff lu e n t from 

the in je c te d  u te r in e  horn occluded, the iso to p ic  so lu tio n s  in je c te d  

should be r e s t r i c te d  from the general c i r c u la t io n . Id e a lly  then , the 

lo c a l tra n sp o rt from the in je c te d  u te r in e  horn to  i t s  i p s i l a t e r a l  

ovary would be favored and systemic le v e ls  of r a d io a c tiv ity  would 

remain low fo r  some tim e. S urg ica l procedure 2 involved occlusion of 

the  a n te r io r  and p o s te r io r  u te rin e  v e in  on the side of in tra -u te r in e  

in je c tio n  and, in  ad d itio n , the l ig a t io n  of a r te r ie s  associa ted  w ith 

the occluded v e in s . As in  procedure 1, the  in je c te d  rad io iso tope 

so lu tio n  should be r e s t r ic te d  from the general c ir c u la t io n . By l i 

gating  the a r t e r i e s ,  the h y d ro sta tic  pressure generated a t  the u terus 

should be lower than  in  procedure 1 because the blood flow was both 

r e s t r ic te d  from en te rin g  and leaving the u te r in e  horn. This, would 

give a method, of evaluating  signs of lo c a l  tra n sp o r t th a t  might be 

p resen t as the  r e s u l t  of the f i r s t  procedure.

I so la tio n  of the  ovary ad jacen t to  the in je c te d  u te r in e  horn was 

attem pted in  su rg ic a l procedure 3. I so la tio n  was accomplished by 

occluding the a r t e r i a l  supply to  the ovary. I t  was in tended th a t  any 

ra d io a c tiv ity  i n  th e  iso la te d  ovary would o rig in a te  from th e  lo ca l 

tra n sp o rt system ra th e r  than the general c ir c u la t io n . In  su rg ica l
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procedure U an attem pt was made to  i s o la te  both ovaries  from the gen

e r a l  c irc u la t io n . This was done by occluding the a r t e r i a l  a ff lu e n t 

to  each ovary. This su rg ica l procedure was chosen fo r  the bulk of 

the  work in  th i s  in v e s tig a tio n  because i t  was apparent from the f i r s t  

two experiments th a t  the rad io iso tope  so lu tio n  was not 'being ade

quately  is o la te d , due to  seepage in to  the  general c irc u la tio n  v ia  the 

cerv ix  branches o f the u te r in e  vein  and by seepage in to  the lymph sy s

tem. With lcnowledge of th is  contam ination, i t  was concluded th a t  by 

sub jec ting  both ovaries to  the same s u rg ic a l i s o la t io n  and a l lowing 

the in jec te d  rad io iso tope  to  escape f r e e ly  in to  the  general c i r c u la 

t io n ,  a q u a n tita tiv e  d iffe ren ce  of r a d io a c t iv ity  in  both ovaries 

could be more e a s ily  d e tec ted . In  o ther words, i f  a d ire c t  tra n sp o rt 

system ex is ted  the  ovary i p s i l a t e r a l  to  the in je c te d  u te rin e  horn 

would have a source of rad io ac tiv e  in p u t while the c o n tra la te ra l  ovary 

would n o t. Also blocking the a r t e r i a l  supply should have the e f fe c t 

o f decreasing background le v e ls ,  which would allow  sm aller d iffe ren ces  

to  be more obvicus. I n i t i a l l y  groups of anim als were stud ied  when no 

su rg ica l a l te r a t io n s  were made on the  c irc u la to ry  system assoc ia ted  

w ith  the u te r in e  horns or o v a rie s . The rad io iso to p e  le v e ls  measured 

from these animals should serve as an in d ic a tio n  of the normal le v e ls  

of iso tope in  a l l  the t is s u e s  fo llow ing in tra -u te r in e  in je c tio n . A 

comparison of the rad io ac tiv e  le v e ls  in  the t is s u e s  of these animals 

and the t i s s u e s  in  the animals sub jec ted  to  v a scu la r l ig a tio n s  should 

give an in d ic a tio n  of the  r e la t iv e  amount of iso tope  moving to  the 

t is s u e s  a f te r  the l ig a t io n s .

Those t is s u e s  assayed fo r  tr i t iu m  content in  the  time s tu d ies
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w ith in te rv a ls  equal to  o r g re a te r  th an  1$ minutes a f te r  the ra d io iso 

to p ic  so lu tio n  was in je c te d  were both  o v aries , both fa llo p ia n  tubes, 

the upper o n e-th ird  of both u te rin e  horns and a p o r tio n  of the l iv e r .

The in je c te d  u te r in e  horn was s tu d ied  because the ra d io a c tiv ity  r e 

maining in  t h i s  tis su e  a t  the  end o f the time study would be an in d i

ca tio n  of the amount of rad io iso tope  th a t  had m igrated from the horn 

and, as i t  was the re c ip ie n t of the t o t a l  in je c t io n , i t s  rad ioactive  

count should serve as a  reference f o r  accuracy of the in je c tio n . The 

non-trea ted  horn was se le c te d  p rim a rily  to  determ ine i f  contam ination 

occurred due to  sp illa g e  of the rad io iso to p e , contam ination by blood 

or m igration o f the iso tope from one u te r in e  horn to  the o ther v ia  the 

ce rv ices . Animals ex h ib itin g  ra d io a c t iv ity  in  t h i s  horn which approach 

the a c t iv i ty  o f the in je c te d  horn or were s u b s ta n tia l ly  g rea te r  than 

the a c t iv i ty  in  the l i v e r  were considered to  be contaminated and d is 

carded.

Although inform ation  from the l i t e r a tu r e  in d ic a te s  th a t  lo c a l 

tra n sp o rt between ad jacen t u te r in e  horns and ovaries v ia  the fa l lo p ia n  

tube i s  not the route of the lu te o ly t ic  fa c to r  (X iracofe e t  a l» , 1963; 

Deanesly, 19o7), both fa l lo p ia n  tubes were examined fo r  ra d io a c tiv ity  

in  an attem pt to  evaluate  i f  lo c a l  communication between a u te rin e  

horn and ovary could follow  th i s  pathway. I f  the tubule on the side 

in je c te d  contained s u b s ta n tia l ly  g re a te r  amounts of ra d io a c tiv ity  than  

the tubule on the  non-in jec ted  s id e , p o ssib le  tra n sp o rt v ia  the f a l l o 

p ian  tube would be in d ica ted .

The l iv e r  was examined fo r  rad io ac tiv e  con ten t because i t s  con

c e n tra tio n  would r e f le c t  the g en era l le v e l of ra d io a c tiv ity  in  the
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c irc u la t io n . I t  a lso  i s  a t is s u e ,  s im ila r  to  the tu b u le s , ovary and 

u te r in e  horns, th a t  re a d ily  u t i l i z e s  ace ta te  and e s tr a d io l -  17yd. 

F in a lly  the l iv e r  a c ts  as a source fo r  determ ining the  le v e l of the 

rad io iso tope  in  the general c irc u la tio n . Large rad io ac tiv e  concen

t r a t io n  in  the l iv e r  and the non-in jected  u te r in e  horn im plies high 

v ascu la r le v e ls .

The inform ation obtained from examination of the ovaries was the 

exclusive inform ation used in  determining whether a lo c a l  tra n sp o rt 

system e x is ts .  C o n sisten tly  g rea te r rad ioac tive  concentrations in  

the ovaries ad jacen t to  the in je c ted  u te r in e  horns than  found in  the 

ovaries  c o n tra la te ra l  to  the  in jec ted  horn would imply the presence 

of a lo c a l tra n sp o rt system.

I t  should be po in ted  out th a t the accumulation of the rad ioac

t i v i t y  in  the t is s u e s  depends on both the r e la t iv e  concen tra tion  of 

the rad io iso tope in  the blood and the  t is s u e s  and the r e la t iv e  a f f in 

i t y  of the  rad io iso tope fo r  the blood and t is s u e s  (Jensen and Jacob

son, 1962). This s i tu a t io n  i s  obviously confused by metabolism of 

the rad io ac tiv e  substance and some accumulation of end products, and 

these e r ro rs  would probably increase  with the length  of the study.

S urg ica l Experiment 1

The purpose of S u rg ica l Experiment 1 was to  is o la te  the rad io 

iso to p ic  m a te ria l in je c te d  in to  one u te rin e  horn from the general 

c irc u la tio n  and then  measure the concentration  of ra d io a c tiv ity  in  

both o v aries , both  fa llo p ia n  tubes, the upper o n e-th ird  of both 

u te r in e  horns and a p o rtio n  of the l iv e r ,  A 30 minute study was
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performed using t r i t i a t e d  ace ta te  in je c te d  in to  the u te r in e  lumen.

R esu lts  f o r  th i s  study are ou tlined  in  Table 2. Because of con

s is te n t ly  h igher counts (DPM/mg wet t i s s u e )  fo r  the i p s i l a t e r a l  tu 

bules and ovaries in  comparison to  the c o n tra la te ra l  tubu les and 

ovaries, a s t a t i s t i c a l  eva luation  was done. Tabulations fo r  th is  

study in d ica ted  no s ig n if ic a n t d iffe ren ce  in  the rad io ac tiv e  content 

of the t is s u e s  (,20>P>.10) fo r  both the two ovaries and the two tu 

b u les .

In  re ta in in g  the c r i te r io n  th a t  the d iffe ren ces  between the 

i p s i l a t e r a l  and c o n tra la te ra l  ovary must be s ig n if ic a n t (P<.05), th i s  

p a r t of the experiment does not support the presence of a lo c a l t r a n s 

p o rt system between ip s i l a t e r a l ly  located  u te r in e  horn and ovary. 

Furthermore, because there was no d iffe ren ce  between the rad io ac tiv e  

concen tra tion  in  the  i p s i l a t e r a l  and c o n tra la te ra l  ovaries  or i p s i 

l a t e r a l  and c o n tra la te ra l  tu b u les , a tra n sp o rt v ia  the  fa llo p ia n  tube 

was not dem onstrated with th is  study.

The values fo r  the ovaries and tubules in  anim als L> and $ deviate 

from values of the o ther animals in  the  group. The re s u l ts  in d ica te  

a g re a te r  concen tra tion  of rad io iso tope on the i p s i l a t e r a l  side than 

on the c o n tr a la te ra l  s id e . This observation led  the in v e s tig a to r  

to  believe th a t  the volume of in je c t io n  was so g rea t th a t  the isotope 

so lu tio n  was forced  not only in to  the u te rin e  lumen but a lso  in to  the 

lumen of th e  tubule and maybe onto the  ovary lo ca ted  i p s i l a t e r a l  to  

the in je c te d  horn. Therefore, although a d ire c t  tra n sp o rt occurred, 

i t  was not considered to  rep resen t a p h y sio lo g ica l s i tu a t io n .
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3
Table 2: R ad io ac tiv ity  30 minutes a f te r  a c e ta te -  H in je c t io n  in to

guinea p igs w ith  u n i la te r a l  occlusion  of the  u te r in e  v e in s . 
Values are  d is in t ig ra t io n s  p e r minute per m illigram  of wet 
t is s u e  (DPlVmg wet t i s s u e ) .

Animal Number

Tissue
SH**O vary '"

C o n tra la te ra l 0 .2 (0 .5 )*  2 .9 (7 ,9 ) 1 .5 (6 .6 ) 3 .9 (8 .1 )
I p s i l a t e r a l  0 .5 (1 .0 )  2 .9 (7 .5 ) 2 .1 (8 .6 ) 37 .1(60 .1)

-'O '.

Tubule
C o n tra la te ra l 8 .7 (3 .8 ) 1 .0 (2 .7 ) 0 .9 (1 .7 )  7 .2 (10 .<)
I p s i l a t e r a l  0 .8 (1 .0 )  2 .5 (5 .6 ) 17 .8(3^.3) 355.7(1096.7)

Uterus
C o n tra la te ra l 2.7 • 1.9 23.1 8.5
In je c ted  735.6 235.0 1585.0 2, 211.0

Liver 0 .6 1.3 1 .1 1 .8

_6
* Values in  p aren th esis  rep resen t the per cent (xlO ) of in j'ec ted  
rad io iso tope p re sen t in  the e n tire  t is s u e  30 minutes a f te r  ra d io is o 
tope in je c t io n .

* t  = P>.05
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Table 2: Continued

Animal Number

Tissue

Ovary""
C o n tra la te ra l 9 .2 (17 .2 ) 3 .0 (11 .9 ) 2 .0 (9 .8 )
I p s i la te r a l  85.1 (Ut9.0) i- .2(15.1) 2.1(11;.5)

*3H(-

Tubule
C o n tra la te ra l 6 .9 (1 9 .U) 2 .9 (0 .7 ) 1 .7 (8 .2 )
I p s i la te r a l  2li 7.8 (UUl.li) 29 .l(ltl;.9 ) 1 .3 (6 .2 )

Uterus
C o n tra la te ra l 7.0 1;57.3 0.7
In jec ted  575.9 529.2 179.0

Liver 5 .2 ' 2 .5  2.0

8

0 .9 (2 .6 )
l . l id t .5 )

1 . 0 (3 . 1 )
0 .7 (2 .0 )

0.9 
H i.8

0.7
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S urg ica l Experiment 2

The purpose of S u rg ica l Experiment 2 was the same as described in  

S urgical Experiment 1 but the a r te r ie s  assoc ia ted  w ith the  u te rin e  

veins were a lso  lig a te d  (see Table l ) .  A 30 minute study using t r i -  

t ia te d  ace ta te  was performed..

R esu lts fo r  th is  study are ou tlined  in  Table 3. As in  the  f i r s t  

study discussed (u te rine  v e in  occ lusion), a s t a t i s t i c a l  ev a lu a tio n  was 

made on the d ifference  values between the ip s i l a t e r a l  and c o n tra la t 

e ra l  o v aries . The evaluations in d ica ted  no s ig n if ic a n t d iffe ren ce  

between counts in  the i p s i l a t e r a l  and c o n tra la te ra l  ovaries ( ,I |0>?> 

,2 0 ), No s t a t i s t i c a l  an a ly s is  was made on the d iffe ren ces  between 

fa llo p ia n  tubes because i t  was apparent th a t  the ra d io a c tiv ity  in  

both t is s u e s  was the same. This p a r t  of the experiment suggested a 

lack  of a lo c a l tra n sp o rt system and a lso  suggested a lack  of lo c a l  

tra n sp o rt v ia  the fa llo p ia n  tu b e .

Villen the  median values fo r  the le v e ls  of a c t iv i ty  (DPi-l/mg wet 

tis su e )  of t is s u e s  between Tables 2 and 3 were em perically  compared 

(Table 19) > i t  was found th a t  the median values were c o n s is te n tly  

g rea te r  fo r  a l l  the t is s u e  in  Table 3» I t  was the thought of th i s  

in v e s tig a to r  th a t the opposite of these observed r e s u lts  should have 

been obtained because the a r t e r i a l  supply to  the u terus probably pro

duced g re a te r  than normal h y d ro sta tic  p ressure in  the study re p re 

sented in  Table 2} while lower h y d ro sta tic  pressure should have been 

present a t  the u te rin e  horns in  the  study represented by Table 3.

The increased  h y d ro sta tic  pressure would ex ert an e f fe c t  on the
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Table 3: R ad io ac tiv ity  30 minutes a f t e r  a c e ta te -  H in je c tio n  in to

guinea p igs w ith u n i la te r a l  occlusion  of the u te r in e  veins 
and asso c ia ted  a r te r ie s .  Values are  d is in t ig ra t io n s  per 
minute per m illigram  of wet t is s u e  (DPM/mg wet t i s s u e ) .

Animal Number 9 10 11

Tissue

Ovary
C o n tra la te ra l 6 .1 (1 1 .0 )*  11 .8(20 .3) 5 .9 (1 2 .6 )
I p s i l a t e r a l  8 .0 (13 .7) 12 .2(25 .8) 7 .0 (15 .8 )

Tubule
C o n tra la te ra l U .9(10.9) 80.1(156.3) 5 .7 (6 .7 )
I p s i l a t e r a l  15.M 37.7) 20 .3(22 .9) 5 M 6 , h )

Uterus
C o n tra la te ra l 598.0 511.0 177.0
In je c ted  626.0 231*1.0 318.0

l i v e r  I4.I4 8 .7  2 .7

-6
* Values in  p a ren th esis  rep resen t the p er cent (xlO ) of in je c te d  
rad io iso to p e  p re se n t in  the e n tire  t is s u e  30 minutes a f te r  ra d io 
iso tope  in je c t io n .

** t  = P>.05
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u teru s  to  increase  transudate  form ation favoring  an increased  lympha

t i c  drainage from the u te ru s  thus in c reasin g  rad io iso tope drainage to  

the general c ir c u la t io n . Another p o ssib le  exp lanation  fo r  these ob

serva tions may simply be in  the amount o f animals used in  each study. 

Perhaps the th re e  animals used fo r  ev a lu a tio n  in  Table 3 were not 

rep re sen ta tiv e  o f the population  and th e re fo re  led  to  in co rrec t ob

se rv a tio n s . A nalysis of the counts in  the c o n tra la te ra l  u te rin e  horn 

of the animals in  Table 3 in d ica ted  high rad io ac tiv e  concen tra tion .

This possib le  contam ination may have served as an ad d itio n a l supply 

of rad io iso tope  to  the general c irc u la tio n  which would indeed account 

fo r liigher a c t iv i ty  in  the o ther t is s u e s  of the body.

S u rg ica l Experiment 3

The purpose of S urg ica l Experiment 3 was to  is o la te  the ovary, 

i p s i l a t e r a l  to  the in je c te d  u te r in e  horn, from the general c irc u la 

t io n  and then  measure the le v e l o f r a d io a c t iv ity  in  the same t is s u e s  

described in  the two previous s tu d ie s . I s o la t io n  of the i p s i l a t e r a l  

ovary was performed as described in  Table 1 . Thirty  minute s tu d ie s , 

using t r i t i a t e d  ac e ta te  and e s tr a d io l - 17/i, were performed.

R esults fo r  the a c e ta te -  H study are ou tlined  in  Table ii and fo r  

the e s tr a d io l -  17f t study in  Table 5 . An em perical eva luation  was made 

in  both s tu d ies  f o r  the d iffe ren ces  in  r a d io a c tiv ity  between i p s i l a t 

e r a l  and c o n tra la te ra l  t is s u e s .

The r e s u l ts  in d ica ted  no d iffe ren ce  in  rad io ac tiv e  concentrations 

in  the two ovaries  and a lso  no d iffe ren ce  in  the le v e ls  of rad io ac

t i v i t y  in  the two fa llo p ia n  tu b es. No conclusive inform ation was

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



28

obtained from th is  p a r t  of the experiment to  in d ica te  the presence or 

absence of a lo c a l tra n sp o rt system. In  th i s  study equal counts in  

both ovaries might demonstrate lo c a l  tra n sp o rt because i t  has not been 

determined what the d iffe ren ce  in  rad io ac tiv e  counts between ovaries 

must be to  in d ic a te  lo c a l  tra n s p o r t .  Since s im ila r rad io ac tiv e  con

c e n tra tio n  of the two ovaries was d e tec ted , lo c a l tra n sp o r t  could be 

p re sen t.

I t  should be noted th a t  in  the  f i r s t  two s tu d ies  the radio iso tope 

was iso la te d  as com pletely as p o ssib le  from the  general c irc u la tio n .

In  th is  study only one ovary was s e le c tiv e ly  iso la te d  from the general 

c irc u la t io n . Since i t  was not determined what le v e l of iso tope in  

the  is o la te d  ovary would rep resen t lo c a l  tra n sp o rt th is  method was 

fu r th e r  m odified. The next s e t  of experiments was attem pted to  e s t i 

mate r e la t iv e  le v e ls  of ra d io a c t iv ity  in  the two ovaries when both 

were iso la te d  from the gen era l c irc u la tio n .

S u rg ica l Experiment I4

In  Surg ical Experiment It (Table 1) the  rad ioac tive  concentration  

in  the same t is s u e s  was analyzed as in  the previous s tu d ie s . Excep

t io n  to  t h i s  procedure were those s tu d ies  conducted f o r  2 , 6 and 10 

minutes where only the ovaries  and a p o rtio n  of the l iv e r  were analyzed 

fo r  ra d io a c t iv ity .  An a d d itio n a l step  was included in  these s tu d ie s . 

This was to  in je c t  in travenously  1 ml of dye, d ia n i l  blue (1$), imme

d ia te ly  a f te r  occluding the blood v e s se ls . A 5 minute period  was 

allowed a f te r  the dye in je c t io n  to  perm it the dye to  be completely 

c irc u la te d . In  a l l  the animals subjected to  the dye, a blue co lo ra tio n
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Table 1;: R ad io ac tiv ity  30 m inutes a f t e r  a c e ta te -  H in je c t io n  in to

guinea p igs w ith  u n i la te r a l  occlusion  of the  ovarian  branches 
of th e  ovarian  a r te ry .  Values are d is in t ig r a t io n s  per 
minute p e r  m illigram  of wet t i s s u e  (DPM/mg wet t i s s u e ) .

Animal Number 12 13 Hi 13 16 17 18

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

3 . 8 (22. 8 )*
U .O (llu l)

1 . 2 (1) .3 )
1 .2 (3 .6 )

li.3 (11 . 2 ) 
3 .6 (9 .9 )

1 .7 (7 .8 ) 
1 .1 (3 .9 )

If.2 (13 . 2 ) 
3.8(11}.U)

3 .1 (1 2 .7 )
3 .1 (1 1 .8 )

0 .9 (2 .3 ) 
1 . 2 (2 .3 )

Tubule
C o n tra la te ra l
I p s i l a t e r a l

ij. 8 (21. 2 ) 
8 .3 (33 .8 )

1 .8 (3 .3 )  
i*.0(3.1i)

2 .9 (3 .3 )
3 .8 (9 .8 )

1 . 3 ( 2 . 2 ) 
0 .9 (2 .3 )

2 . 0 (6 . 1.) 
12.1) (32.9)

2 .3 (6 .h) 
3 .1 (3 .1»)

1 . 0 (2 .7) 
2 .3 (3 .3 )

Uterus
C orrbralat e r  a l  
In jec ted

199.0
316.6

3 .1
l£ lu 0

391.0
78£.0

2.3
183.3

219.0
762.0

2.7
712.0

2 .2
166.0

Liver 2.8 1 .0 1 .8 1 .0 2.3 2 .0 0.3

* Values in  parenthesis represent the per cent (xlO ) of injected
radioisotope present in  the entire tissu e  30 minutes a fter  radio
isotope in jection .
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Table 5: R ad io ac tiv ity  30 minutes a f t e r  e s tr a d io l-1 76-  H in je c t io n  in to  

guinea p igs w ith  u n i la te r a l  occ lusion  of the  ovarian  branches 
of the ovarian  a r te ry .  Values are  d is in t ig r a t io n s  p e r minute 
per m illigram  o f wet t i s s u e  (BR'l/mg wet t i s s u e ) .

Animal Number 19 20 21 22 23 214

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

0.7(2 .10*
1.9(3.10

2 .2(6 .8)  
1 .9(5 .5 )

2.3()l.0)
1 . 8 (3 .5)

2 .K U .0 ) 
1 .2 (2 .5 )

1.3(l i .5)  
0 . 0 (0 . 0 )

3 .5(13.7)
2.6(10.3)

Tubule
C o n tra la te ra l  
I p s i l a t e r a l

1 .6(2 .8)  
1.7(7 .1)

2.2(5 .5)
3.14(8.8)

2.2(7.10
3 . 2 (13 . 2 )

1.14(3.5)
2.8(11.7)

2 .1(5 .7)  
2 .2(6 .1)

3.9(3.1i)  
U .K ll ; .8)

Uterus
C o n tra la te ra l
In je c te d

0.7
27k.<

2.8
302.0

2 .5
111.7

2.3
72.U

1.3
2UI4.7

3.0
128 . h

Liver 1.5 2.6 6.0 5.1; 2.0 6.8

-x- Values in  parenthesis represent the per cent (xlO ) of injected
radioisotope present in  the entire tissu e  30 minutes after  radioiso
tope in jection .
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appeared in  a l l  the organs of the body except the ovaries which had 

th e i r  a r t e r i a l  supply l ig a te d . This demonstrated complete occlusion 

of the  a r t e r i a l  supply to  the o v arie s . S tudies using e s tr a d io l-17$ 

in je c te d  in to  the  u te r in e  lumen were made a t  120, 90 , 60, 30 , 10, 6 

and 2 minute dura tions between iso tope in je c t io n  and tis su e  removal. 

S tudies were a lso  made using ace ta te  in je c t io n  fo r  30 and 15 minute 

in te rv a ls .

R esu lts fo r  these  s tu d ies  are ou tlined  in  Tables 6 -llj.. Emperi- 

c a l  eva lua tions were made fo r  the s tu d ies  conducted fo r  120, 90, 60 ,

30, 10 and 6 minute d u ra tio n s . In  these s tu d ies  i t  was apparent th a t  

th e re  was no d iffe ren ce  between the ra d io a c t iv ity  in  the i p s i l a t e r a l  

and c o n tra la te ra l  ovaries and no d iffe ren ce  between the rad io ac tiv e  

concen tra tions in  i p s i l a t e r a l  and c o n tra la te ra l  tu b u le s . The stu d ies  

performed a t  15 and 2 minutes were analysed w ith the s t a t i s t i c a l  

method used p rev io u sly . I t  was found th a t  in  both s tu d ies  no s ig n i

f ic a n t  d iffe ren ce  could be demonstrated fo r  the rad io ac tiv e  le v e ls  

in  the two ovaries ( .50>P>„20 fo r  the 15 minute study; ,20>P>.10 fo r  

the 2 minute s tu d y ). This p a r t  of the research  a lso  does not demon

s tr a te  the presence of a lo c a l tra n sp o rt system or tra n sp o rt v ia  the 

fa l lo p ia n  tu b e .

Again as in  S u rg ica l Experiment 1, la rg e  counts in  i p s i l a t e r a l  

ovaries and tu b u les  in  animals 38 , 52, 59, 69, 75 and 76 possib ly  

in d ic a te  e rro rs  in  the in je c tio n  p rocess . I t  i s  the b e l ie f  of th i s  

in v e s tig a to r  th a t  the  isotope was in je c te d  in to  both the u te rin e  and 

tubule lumen and a lso  onto the surface of the ovary leading  to  the 

high r a d io a c t iv ity  in  these anim als.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Table 6 : R ad io ac tiv ity  120 minutes a f t e r  e s tra d io l-1 7 ^ -  H in je c t io n

in to  guinea p igs w ith b i l a t e r a l  occlusion  of the ovarian  
branches of the  ovarian  a r t e r i e s .  Values are  d is in t ig r a -  
t io n s  p er minute per m illigram  of wet t is s u e  (DPM/wet 
t i s s u e ) .

Animal Number 25 26 27 28 29

Tissue

Ovary
C o n tra la te ra l  
I p s i l a t e r a l

1 .2 (2 .9 )*
1 .5 (5 .6 )

0 .7 (U .3) 
1 . 1 (6 .7 )

l .U (5-8) 
1 .7(U .7)

1 . 7(2 . 8 ) 
1.3(U.O)

1 .1 (3 .7 )  
0 .8 (2 .9 )

Tubule
C o n tra la te ra l
I p s i l a t e r a l

1.9(24.6)
2 . 8 (16 . 1 )

1 .6 (7 .! )
2 . 7 (11 . 0 )

14.1(15.9)
2 .3 (1 0 .3 )

5 .7 (3 .7 )  
2 .5 (7 .5 )

1.1(14.1) 
1 .2 (5 .8 )

Uterus
C o n tra la te ra l
In je c te d

2 .0
67.7

1.9
l i i . l

24.8
35*1

6 . 1;
U6 .1

1.9
31.1

l iv e r 1 .2 2 .1 1 .6 2 .0 2.5

* Values in  parenthesis represent the per cent (xlO ) of injected
radioisotope present in  the entire tissue 120 minutes after  radio
isotope in jection .



3Table 7t R ad io ac tiv ity  90 minutes a f t e r  e s trad io l-1 '^ 3 - H in je c t io n  
in to  guinea p ig s  w ith  b i l a t e r a l  occ lusion  of the  ovarian  
branches of the  ovarian a r t e r i e s .  Values are  d is in t ig r a -  
t io n s  p er minute p e r m illigram  of wet t is s u e  (DPM/mg wet 
t i s s u e ) .

Animal Number 30 31 32 33 3U

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

1.M U .3)* 
l .l f  (3*9)

1 .6 (3 .3 )  
1 . 2 ( 2 .7 )

1 . 8 (6 . 2 ) 
2.1t(9 .1 )

2 .3 (8 .3 )  
1 . 7 (6 . 6 )

3 . 6 (11 . 0 )
3 .5 (1 0 .2 )

Tubule
C o n tra la te  r a l  
I p s i l a t e r a l

2.2(U .9)
2 .9 (13 .5 )

2 . 6 ( 2 . 0 ) 
1 .6 (5 .1 )

2.U (8.7)
2 .6 (1 2 .9 )

U .3(21.9) 
3 .2 (7 .7 )

5 . 2 (10 . 8 )
5.lt(n.3)

Uterus
C o n tra la te ra l
In je c ted

1 .8
95.5

1 .8
38.7

130.2
Ii72.7

37.2
132.0

h .2
153.0

L iver 2.9 1.5 5.2 2 .0 5.0

-6Values in  parenthesis represent the per cent (xlO ) of injected
radioisotope present in  the entire tissu e  90 minutes a fter radio
isotope in jection .
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Table 8: R ad io ac tiv ity  60 minutes a f te r  e s t r a d io l -17/!-' H in je c t io n

in to  guinea p ig s  w ith  b i l a t e r a l  occlusion  o f the ovarian 
branches o f th e  ovarian  a r t e r i e s .  Values are d is in t ig r a -  
t io n s  p e r minute per m illigram  of wet t is s u e  (DPJ0ng wet 
t i s s u e ).

Animal Number 35 36 37 38 39 UO

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

0 .5 (2 .6  
0 .3 (1 .5 )

1 .2(5 .10 
1 .5 (5 .5 )

0 .5 (1 .9 )  
0 .1 i(l .3 )

2 „ 0 (i|.l)
7.1(9.14)

0 .1 i( l.6 )
1 . 2 (14. 8 )

0.9(1.14) 
0 .7 (1 .7 )

Tubule
C o n tra la te ra l
I p s i l a t e r a l

0.8(14.5) 
1 .0 (3 .6 )

2 .2 (7 .5 ) 
3 .7 (9 .9 )

l .M l .2 )  
0 .5 (2 .0 )

2 .0 (9 .9 ) 
91.0(339.8)

1 .2 (2 .8 )  
3.3(5.14)

1 .6 (2 .2 )  
0 . 9 (3 . 7 )

Uterus
C o n tra la te ra l
In je c te d

0.8
6U1.0

5.3
92.1

1.5
5 .1

l.U
5014.0

0.7
395.0

1.3
lili.l

l iv e r 0.8 3.5 0.3 2.8 1.3 1 .0

* Values in  parenthesis represent the per cent (xlO ) of injected
radioisotope present in  the entire tissu e  60 minutes after  radio
isotope in jection .



Table 9- R ad io ac tiv ity  30 minutes a f t e r  estrad io l-17 /0 -%  in je c t io n  
in to  guinea p ig s  w ith b i l a t e r a l  occlusion  of the  ovarian  
branches of the  ovarian  a r t e r i e s .  Values are d i s in t ig r a -  
t io n s  p e r minute p er m illigram  of wet t is s u e  (DPM/mg wet 
t i s s u e ) .

Animal Number Ul 1}2 U3 kh 1}5 1}6

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

0 .1 (0 .2 )*  
0 .2(0 .7)

1 .8(6 .6)  
2.1(6 .1)

i .o( l} .5)  
1 .6 (3 .7 )

2 .0 (6 .0 )  
.  (_)**

1.2(U.O)
1 .1 (2 .8 )

2.6(15.1)
2.6(12.1)

Tubule
C o n tra la te ra l
I p s i l a t e r a l

o.o(o .o)  
0 .3(0 .7)

1 .1 (2 .6 )
2.ii(8.6)

0 .8 (1 .3 )  
2.6(6 .0)

6 . 1 (13 . 0 ) 
U. K 7 .6 )

1 .9 (2 .9) 
2 .0(lj .7)

5.3(8.!})  
1}.2(17.3)

Uterus
C o n tra la te ra l
In je c te d

0.1
2.1

38.3
116.0

0.8
U55.5

7.2
U8.8

1.6
11}2.2

3.0
80.6

Liver 3.2 7.2 2.0 lu5

-6Values in  p a ren th e s is  rep re sen t the per cent (xlO ) of in je c te d  
rad io iso to p e  p re sen t in  th e  e n t i re  t is s u e  30 m inutes a f t e r  ra d io 
iso tope in je c t io n .

-fr* T issues lo s t  i n  process of s c in t i l l a t i o n  p re p a ra tio n .
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Table 10: R ad io ac tiv ity  30 minutes a f t e r  a c e ta te -%  in je c t io n  in to
guinea p igs w ith  b i l a t e r a l  occlusion  o f the  ovarian  branches 
of th e  ovarian a r t e r i e s .  Values are d is in t ig r a t io n s  p e r  
minute p er m illigram  of n e t t is s u e  (DPM/mg wet t i s s u e ) .

Animal Number 1|7 I48 U9 50 51 52

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

]4.2(13.l4)*
2 . 2 (6 . 3 )

0 . 8 (3 . 6 ) 
1 .0 (3 .9 )

1 .5 (7 .2 )  
2.3(12.1;)

3 . 2 (8 . 1 ) 
2.5(6.14)

2 . 7 (9 .3 ) 
0 . 7 (2 . 6 )

2 .7 (7 .7 ) 
7 .0 (13 .6 )

Tubule
C o n tra la te ra l  
I p s i l a t e r a l

2 .6 (27 .7) 
2 . 8 (8 . 0 )

1 .504.5)
1.14(14.1)

2 . 2 (3 . 8 ) 
5 . 0 (8 . 6 )

2 .3 (7 .3 ) 
3 .7 (1 0 .5 )

3.1(10.14)
1 .5 (7 .6 )

5.2(114.6)
14. 6 (16 . 1 )

Uterus
C o n tra la te ra l
In je c ted

1.3 
1; 706.0

1 .0
298.0

0.9
12j52 .0

1.5  
115. h

U.7
127.7

_**
300.3

Liver 1.7 1 .0 1 .0 1.5 1 .6 2 .1

•* Values in  p a ren th es is  rep re sen t th e  per cen t (xlO ) of in je c te d  
rad io iso to p e  p resen t in  the e n t i re  t is s u e  30 minutes a f t e r  ra d io 
iso tope in je c t io n .

T issues lo s t  in  p rocess of s c in t i l l a t i o n  p re p a ra tio n .
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Table 11: R a d io ac tiv ity  15 minutes a f t e r  a c e ta te -  H in je c t io n  in to

guinea p ig s  w ith b i l a t e r a l  occlusion  of the  ovarian b ran 
ches o f th e  ovarian a r t e r i e s .  Values and d is in t ig ra t io n s  
per minute per m illigram  of wet t is s u e  (DPM/mg wet t i s s u e ) .

Animal Number 53 Bh 55 56

T issue

Ovary
C o n tra la te ra l 1.0(1*.1*)# 0 .5 (1 .5 )  6.2(21*.7) 3 .2 (1 2 .0 )
I p s i l a t e r a l  1 .0 (3 .8 ) 0 .3 (0 .7 )  6 .6 (2 6 .9 ) U.2(7.1*)

Tubule
C o n tra la te ra l l8 .7 (2 l* .l)  l.l* (2 .9 ) 8 .7 (18 .9 ) 5 .M 5 .9 )
I p s i l a t e r a l  6 .7 (2 3 .1 ) 1 .5 (5 .8 ) 5.2(21*.7) 5 .6 (6 .9 )

Uterus
C o n tra la te ra l 52.9 1.2 2.2 76.1
In je c te d  595.3 -** 77.3 318.9

Liver 8 .5  0 .7  1 .6 1.6

* Values in  p a ren th esis  rep resen t the  p e r cen t (xlO ) of in je c te d  
rad io iso to p e  p resen t in  th e  e n tire  t is s u e  l 5_minutes a f te r  ra d io 
iso tope in je c t io n .

Tissue lo s t  in  process of s c in t i l l a t i o n  p rep a ra tio n .

t  = P>.05

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Table 11: Continued

Animal Number 57 58 59 60

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

0 .8 (2 .7 ) 
1 .6 (3 .2 )

0 .5 (3 .0 )  
0 .6 (2 .9 )

2.14(10.3)
133.14(363.3)

0 .8 (1 .7 ) 
1 ,2 (1 .8 )

Tubule
C o n tra la te ra l
I p s i l a t e r a l

1 .6 (2 .9 )
l .5 U u D

0 .8 (3 .0 ) 
1 .0 (6 .2 )

2.14(7.9)
639.5(2125.3)

0 .9 (2 .6 ) 
1 .1 (2 .9 )

Uterus
C o n tra la te ra l
In je c te d

139.0
120.5

120.0
226.0

202.14 
308.1

0.7
119.6

Liver 1 .1 0 .7 2 .0 0.7

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.
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Table 12: R ad io ac tiv ity  10 m inutes a f te r  e s tr a d io l-  17/0- H in je c t io n

in to  guinea pigs w ith  b i l a t e r a l  occlusion of the ovarian 
branches of the ovarian  a r t e r i e s .  Values are d is in t ig r a -  
tio n s  per minute p er m illigram  of wet tis su e  (DPM/mg wet 
t i s s u e ).

Animal Number 61 62 63 65 65

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

0.2(0 .8)*
0 .5(2 .0)

0 .5 (2 .3 )  
0.3(1 .8)

0 .3(1 .2)
0.5(2 ,2)

o . 7(5.0)  
0.5(2 .7)

1 .5 (1 .5  
2.8(8 .3

Liver 0.5 0.5 2.5 1.6 2.0

Values in  paren thesis  re p re se n t the p er cent (x l0“ ) of in 
je c te d  rad io iso tope  p resen t in  the e n t ire  t is s u e  10 minutes 
a f t e r  rad io iso to p e  in je c tio n .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Table 13: R ad io ac tiv ity  6 minutes a f t e r  e s t r a d io l - l j^ -  H in je c t io n

in to  guinea pigs w ith  b i l a t e r a l  occlusion of the  ovarian  
branches of the  ovarian  a r t e r i e s .  Values are d i s in t ig r a -  
t io n s  p er minute per m illigram  of wet t is s u e  (DPM/mg wet 
t i s s u e ) .

Animal Number 66 67 68 69 70

Tissue

Ovary
C o n tra la te ra l 0.7(2.6)*- 0 .7 (1 .8)  0 .9 (2 .1 )  0 .5 (1 .0)  0 .5 (3 .6)
I p s i l a t e r a l  0.2(0 .6)  0 .2 (0 .9)  0 .0(0 .0)  lu9(7.U) O.J4(8.3)

Liver 0.2 0.2 1.0 0.3 0.7

* V alues in  p aren th esis  rep resen t th e  per cent (xlO~ ) o f i n 
je c te d  ra d io iso to p e  p resen t in  the e n t ir e  t is s u e  6 m inutes 
a f t e r  ra d io iso to p e  in j e c t io n .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Table llj.: R ad io ac tiv ity  2 minutes a f te r  e s tra d io l-1 ^ 6 -  H in je c t io n
in to  guinea p ig s  w ith b i l a t e r a l  occlusion  o f the ovarian 
branches o f the ovarian  a r t e r i e s .  Values are d is in t ig r a -  
t io n s  per minute per m illigram  of wet t is s u e  (DPM/mg wet 
t i s s u e ) .

Animal Number 71 72 73 7b

T issue

Ovary
C o n tr a la tera l
I p s i la t e r a l

O .l(O .U )*
o . i (o .U )

0 .1(0 .2)  
0.1(0 .  li)

0 .1(0 .2)  
0 .2(0 .5)

0 .0 (0 .0 )  
0 .7 (1 .9 )

L iver 0.0 0.0 0.1 0.1

Animal Number 75 76 77 78

T issue

Ovary
C o n tr a la tera l
I p s i la t e r a l

o.Ko.N)
7.9(20.7)

0 .3(1 .3)  
2.6(10.6)

o . 3(1.5)  
0.5(1 .8)

0 .5(1 .5)  
o .U (i .o )

Liver 0.0 o.h 0.5 0 .3

*  V alues in  p a ren th es is  rep resen t th e  per cen t (xlO ) o f in je c te d  
r a d io iso to p e  p resen t in  th e  e n t ir e  t i s s u e  2 m inutes a f t e r  r a d io 
iso to p e  in j e c t io n .

** t  = P>.05

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



GENERAL DISCUSSION

I n i t i a l l y  a study was done to  determ ine the lev e ls  of ra d io 

a c t iv i ty  in  t i s s u e s  when no su rg ica l v a r ia tio n s  of the c irc u la to ry  

system had been performed. The purpose of th is  study was to  ob ta in  

d a ta  which could be used as an in d ic a tio n  of normal lev e ls  of a c t iv i ty  

in  t is s u e s  a f t e r  u te rin e  in je c tio n s  of t r i t i a t e d  e s tr a d io l- 17,6 or 

a c e ta te . I t  has been w ell documented (Jensen, 196%; F lescner, 196$) 

th a t  lab led  s te ro id s  in je c te d  in travenously  and subcutaneously have 

been found in  high concentrations in  the u te rin e  myometrium and e s 

p e c ia lly  in  the  u te rin e  endometrium, as w ell as o ther t is s u e s  o f the 

body. Time s tu d ie s  which showed le v e ls  of a c t iv i ty  in  t is s u e s  a f te r  

in tra -u te r in e  in je c tio n  of e s tra d io l  have a lso  been made (Stone and 

M artin, I 96I4), bu t the t is s u e s  examined fo r  rad io ac tiv e  concentra

t io n  in  th i s  s tudy  d iffe red  from the e a r l i e r  study. Therefore two
3

30 minute s tu d ie s , one using a c e ta te -  H and the other e s t r a d io l - 17/6 -  

H, were performed w ith th is  procedure. The r e s u l ts  fo r  th ese  two 

s tu d ie s  are summarized in  Tables 15 and 16. The median values in  

DPM/mg wet t is s u e  analyzed fo r  rad io ac tiv e  content was a lso  d e te r 

mined fo r  these  s tu d ies  (Table 17). Median values were a lso  ca lcu 

la te d  f o r  the  e s tr a d io l -175 s tu d ies  (Table 18), and the a c e ta te  s tu d ies  

(Table 19).

In  comparing the e s tr a d io l-17/6 experim ents, i t  was observed th a t  

s l ig h t ly  la rg e r  amounts of the rad io ac tiv e  substance had m igrated to  

the ovaries in  the animals w ithout a l te r a t io n  of the v ascu la r system 

than those animals subjected to  ovarian  v ascu la r is o la t io n .  Consider-

U2
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ably le s s e r  amounts of the iso tope were detec ted  in  the 2, 6 and 10 

minute time s tu d ie s  w ith  b i l a t e r a l  ovarian is o la t io n  than the amount 

detected  fo r  the  30 minute study involving b i l a t e r a l  ovarian  i s o la 

t io n .  A s l ig h t  drop in  rad ioac tive  content was then observed in  the 

t is s u e s  a t  60 minutes a f te r  in je c t io n  which then  increased  to  the 30 

minute a c t iv i ty  le v e l a t  90 minutes a f te r  in je c t io n  and again  de

creased s l ig h t ly  in  the 120 minute study. The a c t iv i ty  le v e ls  in  the 

u n i la te ra l ly  iso la te d  ovaries performed a t  30 minutes a f te r  in je c tio n  

were g re a te r  th an  the a c t iv i ty  le v e ls  in  ovaries subjected to  b i 

l a t e r a l  i s o la t io n .  However the a c t iv i ty  in  the i p s i l a t e r a l  ovaries, 

which were is o la te d  in  both s tu d ie s , d if fe re d  by only 0 .3  DPf /̂mg wet 

t is s u e .

When 0.11 |xg (12.8 ftc) of t r i t i a t e d  e s tr a d io l  were in je c te d  sub- 

cutaneously in  seasame o i l  in to  mice (Stone, 1963; Stone, Baggett and 

Donelly, 1963), absorption of the hormone was gradual and blood le v e ls  

of r a d io a c t iv ity  remained constan t fo r  sev e ra l hours. S im ilar r e 

sponses were observed in  the "non-target" t is s u e s ,  i . e .  the kidney, ad

re n a l, lung, s k e le ta l  muscle, bone, hypothalmus, cerebrum, l iv e r  and 

the  ovary. On the other hand the u te ru s , vagina and a n te r io r  p i t u i 

ta ry  ex h ib ited  continuous uptake fo r  sev e ra l hours so th a t  the peak of 

rad io iso to p e  concentration  occurred 6 hours a f te r  in je c t io n . I f  the 

e s tr a d io l  was given subcutanecusly in  sa lin e  so lu tio n , absorption was 

rap id j the  blood le v e ls  of ra d io a c tiv ity  reached a maximum w ithin  

about 13 minutes a f te r  which i t  s te a d ily  decreased. Again the p a t

te rn s  o f r a d io a c t iv ity  in  the "non-target" t is s u e s  p a ra lle le d  th a t  

of blood, but i n  the " ta rg e t"  t is s u e s  (u te ru s , vagina and p i tu i ta ry ) ,

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Table 15: R ad io ac tiv ity  30 minutes a f te r  e s t r a d io l - 1 ^ - ' H in je c t io n

in to  guinea p ig s . Values are d is in t ig ra t io n s  p e r  minute 
per m illig ram  of wet t is s u e  (DPM/mg wet t i s s u e ) .

Animal Number 79 80 81

Tissue

Ovary
C o n tra la te ra l 3 .6 (1 3 .3 )*  2 .8 (11 .3 ) 1 .7 (3 .3 )
I p s i l a t e r a l  11 .3(38.8) 2 .7 (8 .1 ) 1 .1 (3 .3 )

Tubule
C o n tra la te ra l 5 . 1(21.2) 2.8(1;.2) 1 .5 0 .  5)
I p s i la te r a l  16.3(1+317) 3 .5 0 .8 )  1 .2 (3 .5 )

Uterus
C o n tra la te ra l 21.0 2.1 1 .0
In je c ted  61.7 li;8 .6  12.3

l iv e r  9 .0  3 .) 4 3 .1

-6
-* Values in  p a re n th e s is  rep resen t the per cent (xlO ) of in je c te d  
rad io iso tope p resen t in  the e n tire  t is s u e  30 minutes a f te r  ra d io 
iso tope in je c t io n .
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Table 16: R ad io ac tiv ity  30 minutes a f t e r  a c e ta te -  H in je c t io n  in to

guinea p ig s . Values are d i? in te g ra tio n s  p e r  minute per 
m illigram  of wet t is s u e  (DPM/mg wet t i s s u e ) .

Animal Number 82 83

T issue

Ovary
C o n tra la te ra l 1.9(6.10* 2 .3 (11 .3 ) 2. 8 (3 . 8 )
I p s i l a t e r a l 1 .7 (3 .9 ) 1 . 6 (6 . U) 3.U (3.7)

Tubule
C o n tra la te ra l 1 .8 (3 .1 ) 1 . 2 (U.0 ) It.7 (7 .3)
I p s i l a t e r a l 1 . 1 (3 . 6 ) 1 . 6 ( li.0 ) it .3 (10 .3 )

Uterus
C o n tra la te ra l 0.8 2.6

' i w f

In je c ted 3.U l i t .9 3.9

Liver 0 .6 0.6 39.3

-6* Values in  p aren th esis  rep resen t the p er cent (xlO ) of in je c te d  
rad io iso to p e  p resen t in  the e n tire  t is s u e  30 m inutes a f te r  ra d io 
iso tope in je c t io n .

Tissue lo s t  in  process of s c in t i l l a t io n  p re p a ra tio n .
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Table 17: Median values fo r  rad io iso tope  concen tra tion  (DPM/mg wet
t is s u e )  in  t i s s u e s  when no su rg ica l v a r ia t io n  of the  c i r 
c u la to ry  system was performed before iso tope in je c t io n . 
The values in  column 1 rep resen t the e s tr a d io l  study and 
column 2 rep re sen ts  the a c e ta te  study.

E s tra d io l A cetate
Time" 30 Minutes 30 Minutes

Tissue

Ovary
C o n tra la te ra l 2.8  2.5
Ip s i l a t e  r a l  2.7 1.7

Tubule
C o n tra la te ra l , 2.8  1.8
I p s i l a t e r a l  3 ,5  1.6

Uterus
C o n tra la te  r a l  2 .1  1.7
In je c te d  61.7 5.1*

Liver 3»b 0.6

Time between in je c tio n  of rad io iso tope  so lu tio n  
and t is s u e  removal.
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Table 18: Median values fo r  rad io iso to p e  co n cen tra tio n  (LPM/mg wet
t i s s u e )  in  t is s u e s  w ith e i th e r  u n i la te r a l  occlusion  (UO) 
or b i l a t e r a l  occlusion  (BO) of the ovarian  branches of 
the  ovarian  a r te r ie s  p r io r  to  estrad io l-175-^H  in je c t io n .

Time
Surgery

120 Min. 
BO

90 Min. 
BO

60 Min. 
BO

30 Min. 
BO

10 Min. 
Bd

6 Min. 
BO

2 Min. 
BO

30 Min. 
UO

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

1.1
1.3

1.8
1.7

0.7
1 .0

1.5
1.6

0 .5
o.5

0.7
0 .2

0.1
0 .5

2.1
1.9

Tubule
C o n tra la te ra l
I p s i l a t e r a l

1.9
2.5

2.6
2.9

1.8
2.1

l .if
2.5

2.2
3 .0

Uterus
C o n tra la te  r a l  
In je c te d

2.0
35.1

U.2
132.0

loll
200.0

3.h
100.0

2.U
180.0

Liver 2.0 2.9 1.2 3.9 1.6 0 .3 0 .1 3.9

* Time between in je c t io n  of e s tr a d io l  and t is s u e  removal.

■tr-



Table 19: .Median v a lu es  f o r  rad io iso to p e  concen tra tion  (DPM/mg wet
t is s u e )  in  t is s u e s  w ith e i th e r  u n i la te r a l  occlusion (UO) 
or b i l a t e r a l  occlusion  (BO) of the ovarian branches of th e  
ovarian a r te ry  and u n i la te r a l  occlusion  of the venous 
e f f lu e n t (UV) or u n i la te r a l  occlusion  of the  venous e f 
f lu e n t and a sso c ia ted  a r te r ie s  (UVA) of the  in je c te d  
u te r in e  horn p r io r  to  acetate-^K  in je c t io n .

Time* 30 Min. 30 Min. 30 Min. 30 Min. 15 Min.
Surgery UV UVA UO BO BO

Tissue

Ovary
C o n tra la te ra l 2.5 6 .1 3.1 2.7 0.9
I p s i la te r a l 2.5 8 .0 3.1 2.3 l . i t

Tubule
C o n tra la te ra l 2.3 5 .7 2 .0 2.5 2 .0
I p s i l a t e r a l 10.0 I5 .it 3.8 3.3 3.3

Uterus
C ontralate  r a l it.9 511.1 3.1 1.3 27,2
In jec ted 555.0 626,0 516.6 299.0 226.0

Liver 1 .5 it.it 1.8 1.6 l . i t

* Time between in je c t io n  of a c e ta te -%  and tis s u e  removal.
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there  i s  a prolonged uptake and re te n tio n  of the ra d io ac tiv e  s te ro id  

(Jensen, DeSombre, H urst, Kawashima and Jungblut, unpublished). In  

the p resen t study, i t  appeared th a t  the l iv e r  had a tta in e d  i t s  peak 

a c t iv i ty  by 30 minutes a f te r  in tra -u te r in e  in je c tio n  and decreased to  

h a lf  t h i s  value by 120 minutes a f te r  in je c tio n . The ovary, on the 

o ther hand, seemed to  be more in  lin e  w ith the aforementioned e x p e ri

ments in  which, once a ra d io ac tiv e  le v e l  was achieved, th a t  le v e l was 

m aintained. Although the a c tu a l  time fo r  reaching th i s  p la teau  was 

not determ ined, i t  i s  apparent th a t  i t  was reached before 30 minutes 

a f te r  the in je c tio n .
3

A p e c u lia r  fe a tu re  of the s tu d ie s  using estradiol-17/fl- H as the  

rad io ac tiv e  t ra c e r  was th a t  the le v e ls  of ra d io a c tiv ity  in  th e  ova

r ie s  remained n early  constant from 30 minutes to  120 iainutes a f te r  

in je c tio n . Considering the s tu d ie s  of Stone (1963) and Stone eit a l . ,  

(1963), these r e s u l ts  were expected i f  the ovaries had a constant 

source of the m a te ria l. I t  has a lread y  been pointed out th a t  the 

ovaries probably received the rad io iso tope  from th e  general c i r c u la 

t io n  in  those experiments in  which the  u te rin e  veins or the u te r in e  

veins and asso c ia ted  a r te r ie s  were occluded p r io r  to  rad io iso tope  in 

je c tio n . In  these  s tu d ie s  the rad io iso tope  probably escaped v ia  the 

cerv ix  v e in s . When the a r t e r i a l  supply to  the ovaries was occluded, 

i t  was i n i t i a l l y  presumed th a t  the ovaries were iso la te d  from the 

general c irc u la t io n . Evaluating the rad io ac tiv e  le v e ls  in  the  ovary 

a f te r  th i s  surgery , led th i s  in v e s tig a to r  to  conclude th a t  i s o la t io n  

of the ovary from the general c ir c u la t io n  was not com plete. The 

source of rad io ac tiv e  contam ination probably o rig in a ted  from the bursa
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(which was counted w ith the  ovary) and tubule which were not r e s t r ic te d  

from receiv ing  rad io iso tope  from the general c irc u la t io n . Since the 

flow to  the  tubu le was probably constant the rad io ac tiv e  lev e ls  in  the  

ovary probably r e f le c t  th i s  flow and would be co n stan t.

In  ev a lu a tin g  the ace ta te  s tu d ies  fo r  rad io ac tiv e  le v e ls , the 

f i r s t  th ing  th a t  was apparent was th a t  la rg e r  amounts of isotope were 

incorporated  in  the ovaries than  w ith the e s tr a d io l  s tu d ie s . P lateau  

values of rad io iso tope  uptake appears to  occur before 30 minutes and 

p o ssib ly  before lf> minutes a f te r  in je c tio n  in  the  ovaries  and l i v e r .  

This probably in d ic a te s  f a s t e r  uptake of the a c e ta te  than e s tr a d io l .

A s tr ik in g  fe a tu re  of the ace ta te  study, was th a t  when the in jec ted  

rad io iso tope  was is o la te d  from the general c irc u la t io n , h igher counts 

were found in  a l l  the  tis su e s  analyzed when compared to  the  counts in  

t is s u e s  when no is o la t io n  was performed. I t  would be of g rea t i n t e r 

e s t  to  pursue these in te re s tin g  observations w ith  o ther s tu d ies  to  

see i f  v a r ia tio n s  o f r a d io a c tiv ity  lev e ls  occur w ith  tim e.

The resea rch  could a lso  be improved by conducting time s tu d ies  

of le s s  than  two minutes when both ovaries are is o la te d  from the  gen

e r a l  c ir c u la t io n . I t  must be pointed out th a t  th i s  study was lim ited  

because of the rap id  uptake of the rad io iso tope and because of the  

f a s t  c irc u la tio n  time fo r  ro den ts. Therefore, lower counts would be 

observed in  t i s s u e s  i f  the  stud ies vie re performed fo r  times le s s  than  

two minutes than  those observed f o r  time s tu d ies  g re a te r  than two 

m inutes. I f  d iffe ren ces  between rad io ac tiv e  le v e ls  in  tis su e s  e x is ts ,  

they  would be more re a d ily  apparent. In  performing the various occlu

sions of the blood v e sse ls , i t  might be b e n e f ic ia l  in  fu tu re  s tu d ie s
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to  sever as w ell as to  l ig a te  them. This a l te r a t io n  would elim inate 

any seepage of the rad io iso tope  through the  l ig a t io n ,  When both ova

r ie s  are iso la te d  from th e  general c irc u la tio n , i t  a lso  might be ben

e f i c i a l  to  occlude the v e sse ls  lead ing  to  the tu b u les  to  help prevent 

flow  of radio iso tope to  the  ovary v ia  th is  t i s s u e .  The volume of the 

in je c tio n  should a lso  be reduced to  prevent the p o s s ib i l i ty  of abnor

mal d is ten s io n  or trauma to  the u te r in e  horn. F in a lly , fu tu re  s tu d ies
3

might include rad io iso to p ic  compounds other than  a c e ta te -  H and e s tr a -  
3

diol-17/fl- H d isso lved  in  s a lin e .  An attem pt would thus be made to  

mimic the normal condition  of lo c a l tra n sp o rt i f  i t  e x is ts .
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SUMMARY

The rad io ac tiv e  le v e ls  of the  i p s i l a t e r a l  and c o n tr a la te ra l  ova

r ie s  were s t a t i s t i c a l l y  equal in  a l l  the  s tu d ie s  performed in  th i s  

re search . In  those s tu d ies  in  which both ovaries were iso la te d  from 

the general c ir c u la t io n  or when the in je c te d  u te r in e  horn was iso la te d  

from th e  general c i r c u la t io n ,  the s t a t i s t i c a l  eq u a lity  of the i p s i 

l a t e r a l  and c o n tr a la te ra l  ovaries demonstrated a lack  of lo c a l  u te ro -  

ovarian tra n s p o r t .  In  those s tu d ies  in  which the ovary ip s i la . te ra l  

to  the in je c te d  horn was is o la te d  from the  general c ir c u la t io n , the 

equal le v e ls  of r a d io a c t iv ity  in  both the i p s i l a t e r a l  and c o n tra la te ra l  

ovaries n e ith e r  supported nor re fu ted  the presence of a lo c a l  u te ro -  

ovarian tra n sp o rt because the d iffe ren ce  in  rad io ac tiv e  le v e ls  between 

the i p s i l a t e r a l  and c o n tr a la te ra l  ovaries which would have in d ica ted  

lo c a l tra n sp o rt was not defined .

52

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



LITERATURE CITED

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



f t

Anderson, L. L ., A. M. Bowerman and R. M. Melampy. 1965. Oxytocin 
on ovarian fu n c tio n  in  cycling and hysterectom ized h e ife rs .
J .  Anim. S c i. 2U: 96U—968.

Anderson, L. L ., R. L. Butcher and R. M. Melampy, 1961. Subto tal 
hysterectomy and ovarian function  in  g i l t s .  Endocrinol. 6 9 : 
571-580.

Anderson, L. L ., R. L. Butcher and R. M. Melampy. 1963, Uterus and 
occurence of cestrous in  p ig s . Nature (London). 198:311-312.

Anderson, L. L ., F. C. Neal and R. M. Melampy. 19o2. Hystere ctony 
and ovarian  fu n c tio n  in  beef h e ife rs .  Am. J .  V et. Res. 23 :79U— 
801.

Anderson, L. L ., R. P. Rathmacher and R. M. Melampy. 1966. The 
u terus and u n i la te r a l  reg ressio n  of corpora lu te a  in  the p ig .
Am. J .  P hysio l. 2 1 0 :6 ll-6 lli.

Armstrong, D. T. and W. Hansel. 1959. A lte ra tio n  of the bovine e s -  
tro u s cycle w ith  oxytocin. J .  Dairy S c i. 142:533-5^2 .

A sdell, S. A. and J .  Hammond. 1933. The e f fe c t  of prolonging the
l i f e  of the corpus luteum in  the ra b b it  by hysterectom y. Am. J .  
Physio l. 103:600-605.

Bland, K. D, and B. T. Donovan. 1965. Local co n tro l of lu te a l  func
t io n  by the u te ru s  of the guinea p ig . Nature (London). 207: 
867-869.

Bradbury, J .  T. 1937. Prolongation of the l i f e  of the corpus luteum 
by hysterectomy in  the r a t .  Anat. Rec. 70:51.

Burford, T. H. and A. W. D iddle. 1936. E ffec t of t o t a l  hysterectomy 
unon the ovary of the Macacus rhesus. Surg. Gynecol. O bstet. 
62:701-707.

Butcher, R. L ., K, Y. Chu and R. M. Melampy. 1962a. E ffec t of u te r 
ine au to tra n sp lan ts  on the oestrous cycles in  the  guinea p ig . 
Endocrinol. 70:lilt2-ljlt3.

Butcher, R. L ., K. Y. Chu and R. M. Melampy. 1962b. U tero-ovarian
re la tio n sh ip s  in  the guinea p ig . Endocrinol. 71:810-815.

C o llin s , W. E ., E. K. Inskeep, B. E. Howland, A. L. Pope and L. E.
Casida. 1966. E ffec ts  on hysterectomy and corpus luteum induc
tio n  on p itu ita ry -o v a r ia n  re la tio n sh ip s  i n  the ewe. J . Anim.
Sci. 25:87-91.

Cooper, E. and M. Hess. 1965. Uterine in h ib i t io n  of progesterone 
b io sy n th es is . Anat. Rec. 151:338.

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



55

Deanesly, R. 1967. Normal growth and p e rs is te n c e  of corpora lu te a  
of both  ovaries in  the u n i la te r a l ly  pregnant guinea p ig . J .
Reprod. .Fert. Hj,:5l9-521.

Deanesly, R. and A. S. Parkes. 1933. The e f fe c t  of hysterectomy on 
the oestrous cycle of the f e r r e t .  J .  P hysio l, 78180—81;.

Deanesly, R. and J .  S . P erry . 1965. Corpus luteum co n tro l in  hys
terectom ized guinea p ig s . J .  E ndocrinol. 32:153-160.

du Mesnil du Buisson. 1961. Regression u n ila te ra le  des corps jaunes 
apr^s hysterectom ie p a r t ie l l e  chez la  t r u i e .  Anim. B io l. Anim. 
Biochen. and Biophys. 1:105.

F ischer, T. V. 1965. Local u te r in e  in h ib i t io n  of the corpus luteum 
in  the guinea p ig . Anat. Rec. 151:350.

F lesh e r, J .  W. 1965. P re fe re n tia l  uptake of e s tra d io l-6 , 7-H-̂  by 
the endometrium of the r a t  u te ru s . S te ro id s . S'- 737-7^2.

G inther, 0. J .  i 960 . The in fluence of the u te ru s  on the l i f e  span 
of th e  corpus luteum. Vet. Med. 61:1199-1206.

C-inther, 0. J .  1967. Local u te ro -o v a rian  re la tio n s h ip s . J .  Anim.
S c i. 26:578-585.

G inther, 0. J . ,  S . Mahajan and L. E. C asida. 1966a. U n ila te ra l
u te ro -o v arian  e f fe c ts  of an in tra u te r in e  device in  guinea p ig s .
J .  Anim. S c i. 25:1262.

G inther, 0. J . ,  A. L. Pope and L. E. C asida. 1965. Some e f fe c ts  of 
an in tra -u te r in e  p la s t ic  c o i l  in  ewes. J .  Anim. S ci. 2b:9l8-919.

G inther, 0. J , ,  C. 0. Woody, S. Hahajan, K. Janakiraman and L. E.
Casida. 1966b. E ffec t of oxytocin ad m in istra tio n  on the  oes
tro u s  cycle o f u n i la te r a l ly  hysterectom ized h e if e r s .  J .  Reprod. 
F e r t.  12:193-198.

G inther, 0 . J . ,  C. 0. Woody, K. Janakiraman and L. E. Casida. 1966c. 
E ffec t of an in tra u te r in e  p la s t ic  c o i l  in  the oestrous cycle of 
the  h e ife r .  J .  Reprod. F e r t i l .  12:193-198.

Green, E. C. 1959. Anatomy of the r a t .  Hafner Publishing Co. New
York. 370p.

Hartman, C. G. 1925. Hysterectomy and the oestrous cycle in  the 
opossum. Am. J .  Anat. 35:25.

Inskeep, E. K. and R. L. Butcher. 1966 . Local component of u te ro -
ovarian  re la tio n sh ip s  in  the  ewe. J .  Anim. S c i. 2 5 :ll6 Ij- ll6 8 .

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



56

Jensen, E. V. 1965. Mechanism of estrogen  a c tio n  in  r e la t io n  to  
carc in o g en esis . Canadian Cancer Conference. 6 :llj3 -l6 5 .

Jensen, E. V., E. R. DeSombre, D. J .  H urst, T. Kawashima and D. W. 
Jungb lu t. 1966. E strogen-recep to r in te ra c tio n s  in  ta rg e t  t i s 
sues. Colloque In te rn a tio n a l sur la  P hysic lg ie  Ele la  Reproduc
t io n  chez le s  Mammalores, P aris  (unpublished).

Jensen, E. V. and H. I .  Jacobson. 1962. Basic guides to  the mecha
nism of estrogen  a c tio n . Rec. Prog. Korin. Res. 18:3^7 —UlU.

K iracofe, G. K. and H. C-, Spies. 1963. Length o f corpus luteum 
maintenance in  hysterectom ized ewes. J .  Anim. S c i. 22:862. 
(A b s t.) .

Loeb, L. 1923* The e f fe c t  of e x tirp a tio n  of the  u te ru s  on the l i f e  
and fu n c tio n  of the corpus luteum in  the guinea p ig . Proc, Soc. 
Exp. B io l. 20:ltlil.

Loeb, L. 1927. The e f fe c ts  of hysterectomy on the system of sex 
organs and on th e i r  p e r io d ic ity  of the sexual cycle of the 
guinea p ig . Am. J .  P hysio l. 83s202—22/4.

Malven, P. V. and VI, Hansel. 1965. E ffec t of bovine endom etrial 
e x tr a c ts ,  vasopressin  and oxytocin on the du ra tio n  of pseudo
pregnancy in  hysterectom ized and in ta c t  r a t s .  J .  Reprod. P e rt. 
9:207-215.

Melampy, R. M,, L. L. Anderson and C, L. X ragt. 19614. Uterus and 
l i f e  span of r a t  corpora lu te a . Endocrinol. 7lt:501-50l4.

Moor, R. M. and L. E. A. Rowson. 1966a. Local u te r in e  mechanisms 
a f fe c tin g  lu te a l  fu n c tio n  in  the sheep. J ,  Reprod. P e rt. 11: 
307-310.

Moor, R. M. and L. S. A. Rowson. 1966b. Local maintenance of the 
corpus luteum in  sheep with embryos tra n s fe r re d  to  various i s o 
la te d  p o rtio n s  of the u te ru s . J , Reprod. F e r t.  12:539-550.

Nalbandov, A. V. 1961;. Reproductive physiology:Comparative reproduc
t io n  physiology of domestic anim als, lab o ra to ry  animals and man. 
2nd ed . VI. H. Freeman Co. San F rancisco . 3 l6p .

Q xenreider, S. L. and B. N. Day. 1967. Regression of corpus luteum 
in  u n i la te r a l ly  pregnant guinea p ig s . J .  Endocrinol. 38:279-289.

Rodderiberry, H. and L. A llen. 1967. O bservations of the  abdominal 
lymphaticovenous communications o f the s q u ir r e l  monkey (Saim iri 
s c iu re u s ) . Anat. Rec. 159:1147-158.

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



57
Rowlands j  I .  W. 19 61. E ffec t of hysterectom y a t  d if f e r e n t  stages in

the l i f e  cycle o f the corpus luteum in  the  guinea p ig . J . Re
prod. F e r t .  2:3^1-350.

Rowlands, I .  W. and R. V. Short. 1959. The progesterone content of
the  guinea p ig  corpus luteum during the reproductive cycle and
a f te r  hysterectom y. J .  Endocrinol. 19:81-86.

Schoniger, W. 1955. Ei'ne m ikroanalytische schnellbestimmung von 
halogen in  organischen so tstanzen . Mikrochim A cta. 1:123,

S ilb ig e r , M. and I .  R othchild . 1963. The in fluence of the u terus on 
the corpus lu teu m -p itu ita ry  re la tio n sh ip s  in  the  r a t .  Acta. 
Endocrinol. (Kobenhaven). 1*3:521-538.

S tee l, R. C-. D. and J .  H. T orrie . i 960 . P r in c ip le s  and procedures 
o f s t a t i s t i c s ,  with sp ec ia l reference to  b io lo g ic a l sciences. 
McGraw-Hill Co. New York. l*8lp.

Stone, G. I-l. 1963. The uptake of t r i t i a t e d  oestrogens by various
organs of the ovarectomized mouse follow ing subcutaneous admini
s tr a t io n .  J .  Endocrinol. 27:271-280.

Stone, G. I-i., B. Baggett and R. B. Donelly. 1963. The uptake of 
t r i t i a t e d  oestrogens by various organs of the ovarectomized 
mouse follow ing intravenous ad rn in is tra tio n . J .  Endocrinol, 27: 
271- 280.

Stone, G. I-I. and L. M artin. 1961;. The uptake of t r i t i a t e d  o es tra -  
d io l  and oestrone by the u te ru s  of the ovarectomized mouse f o l 
lowing lo c a l ap p lic a tio n . S te ro id s , 3:699-706.

Stormshak, F .,  R. P. Lehman and H. VI. Hawk. 1967. E ffec t of an in -  
t ra -u te r in e  p la s t ic  sp ira ls  and HOG on the corpus luteum of the 
ewe. J .  Reprod. F e r t. 11;:373-378.

W illbank, J .  N. and L. S. Casida. 1956. A lte ra tio n  of ovarian a c t i 
v i ty  by hysterectom y. J .  Anim. S c i. I5 :13l;-ll;0 .

W illiams, W. F ., J .  0. Johnston, M. Lauterback and B. Fagan. 1967. 
L u teo ly tic  e f fe c t  of a bovine u te r in e  powder on the corpora lu 
te a ,  f o l l i c u la r  development and progesterone. Synthesis cf a 
pseudo-pregnant ra b b it  ovary. J .  Dairy S ci. 50:555-557.

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



APPENDIX A 

T o ta l DPM in  T issues Analyzed

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

•5

Table 1: T o ta l DPt-I 30 minutes a f te r  a c e ta te -  H in je c t io n  in to  guinea
p igs vri.th u n i la te r a l  occlusion  o f the u te r in e  v e in .

Animal Number

Tissue

Ovary
C o n tra la te ra l b 79 66 80.6 171.b l lb .8  98.0 25*7
I p s i l a t e r a l  10 75 86 600.1; l,b 8 8  150.6 lb l .b  bb.7

Tubule
C o n tra la te ra l 58 27 17 10b.8 193.it bb8.0 82.3 30.7
I p s i l a t e r a l  10 56 3li3 10,956 b,blO  7b.5 6 2 .3  20.2

Uterus
C o n tra la te ra l bb6 305 2,525 718.3 7 76.9 141,019 713.6 1 3 k .7
In je c te d  10b,756 it6,579 173,7b0 298,51b 76,591 61,066 5 b ,013 3,57b

Liver 163 lb6 271 bb9.2 97b.2 670.6  359.8 206.b

VJT.\o
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Table 2: T o ta l DPM 30 minutes a f te r  a c e ta te -  H in je c t io n  in to  guinea

p ig s  w ith  u n i la te r a l  occlusion  of the  u te r in e  veins and 
a sso c ia te d  a r te r ie s

Animal Number 9 10 11

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

109.6
136.6

257.7
203.0

125.6
I57.it

Tubule
C o n tra la te ra l
I p s i l a t e r a l

108.8
376.8

1,561.0
229.0

66.8
63.7

Uterus 
C ont r a la te  r a l  
In jec ted

50,188.0
63,509.0

63,91*6.0 
287,781.0

16,925.0
27,762.0

Liver 1,231.0 1,072.0 it69.3
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Table 3: T o ta l DPM 30 m inutes a f te r  a c e ta te -  H in je c t io n  in to  guinea

p igs w ith u n i la te r a l  occlusions of th e  ovarian branches of 
the  ovarian  a r te ry .

Animal Number 12 13 lit 13 16 17 18

Tissue

Ovary
C o n tra la te ra l 228.0 UU * 7 112.1 78.1 131.9 127.0 2l*.8
I p s i l a t e r a l 11*1.0 36.2 98.8 38.7 11*3.9 117.9 2U.8

Tubule
C o n tra la te ra l 212.0 33.1 33.1 21.9 63.8 63.8 27.0
I p s i l a t e r a l 338.0 33.6 98.3 22.9 328.3 33.8 32.3

Uterus
C o n tra la te ra l 18,368.0 263.1 32,060.0 287.3 31 , 103.0 192.2 183.1*
In je c ted 80,89li.0 8,230.0 33,026.0 26,1)92.0 71*, 081.0 39,703.0 11,1*27.0

Liver 361.0 229.9 3U8.7 292.7 838.3 336.1 102.9

CK
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Table : T o ta l DPM 30 minutes a f t e r  e s tr a d io l - 1 7/5- H in je c t io n  in to

guinea p ig s  w ith  u n i la te r a l  occ lusion  of the  ovarian  bran
ches of the ovarian  a r te ry .

Animal Number 19 20 21 22 23 25

Tissue

Ovary 
C o n tra la te ra l  
I p s i l a t e r a l

2U.U
33.8

68.2
55.5

5o.o
35.2

39.5
25.8

55.5
00 .0

136.5
102.7

Tubule
C o n tra la te ra l
I p s i l a t e r a l

27.8
71.1

55.5
88.0

75.1
131.8

35.5
117.2

57.0
6 0 .7

33.9
157.7

Uterus
C o n tra la te ra l
In je c te d

228.5
68,580.0

300.1
23,295.0

263.5
15,856.0

388.0
12,152.0

170.5
28, 560.0

715.9
7,881.0

Liver 296.5 586.9 1 ,759.0 2,085.0 758.8 1, 079.0

O nrv>
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Table S' T otal DPM 120 minutes a f t e r  estrad io l-17/S - H in je c t io n  in to  

guinea p igs w ith b i l a t e r a l  occlusion  of the ovarian  branches 
of the  ovarian  a r te r ie s .

Animal Number 25 26 27 28^ 29

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

28.5
55.6

143.1
67.2

58.3
1+6.7

27.5
1+0.2

37.0
28.6

Tubule
C o n tra la te ra l
I p s i l a t e r a l

1+5.8
160.1;

70.1+
110.0

158.8
102.1+

37.3
71+.8

1+1.0
58.2

Uterus
C o n tra la te ra l
In je c ted

31+0 .6
13,1+97.0

1+95.0
2,81t6.0

71+6.6
6,73l+.0

931.1
6,670.0

171+.8
1,952.0

Liver 201.5 239.0 323.9 206.3 610.5
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Table 6: T o ta l DPM 90 minutes a f t e r  e s trad io l- l? ^ -^ K  in je c t io n  in to
guinea p ig s  w ith  b i l a t e r a l  occlusion  of the ovarian  branches 
of the  ovarian  a r te r ie s .

Animal Number 30 31 32 33 3k

Tissue

Ovary
C o n tra la te ra l 13.2 33.2 62.0 83.0 109.3
I p s i l a t e r a l  39.0 27.0 90.7 63.3 101.7

Tubule
C o n tra la te ra l 19.1 20.3 86.7 218.3 107.8
I p s i l a t e r a l  13b. 6 31.3 128.7 77*1 113*1

Uterus
C o n tra la te ra l 302.8 233.0 22,381.0 3 ,337.0  91(0.7
In je c ted  22,376,0 6,11,1.0 16,130.0 11,693.0 28,966.0

l iv e r  176.2 293.3 913.9 303.1 839.1
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Table 7: T o ta l DPM 60 minutes a f t e r  e s trad io l-1 7 /^ - H in je c t io n  in to
guinea p igs w ith  b i l a t e r a l  occlusion  o f the  ovarian  branches 
o f the  ovarian a r t e r i e s .

Animal Number 35 36 37 38. 39 50

Tissue

Ovary
C o n tra la te ra l 2 5 .9  55.5 18.8 51.3 15.7 13.8
I p s i l a t e r a l  15.5 58.7 13.3 95.2 57.7 17.2

Tubule
C o n tra la te ra l 55.5 75.3 11.9 98.8 28.1 22.5
I p s i l a t e r a l  35.7 98.5 19.9 3 ,395.0  55.5 37.0

Uterus
C o n tra la te ra l 89.5 1 ,231.0  327.2 221.5 100.3 21.1
In je c te d  57,056.0 15,369.0 80S.5 115,115.0 58,929.0 11,671.0

Liver 152.5 758.2 60.5 361.8 187.5 130.1

ONvn.



Table 8: T o ta l DPM 30 minutes a f t e r  estrad io l-17 /3 -  H in je c t io n  in to
guinea p ig s  w ith  b i l a t e r a l  occlusion  of the  ovarian  branches 
of the ovarian a r t e r i e s .

Animal Number 1|1 )j2 U3 UU 55 1|6

Tissue

Ovary
C o n tra la te ra l 2 .0  66.3 55.0 59.9 ItO. 2 150.5
I p s i l a t e r a l  7 .0  60.5  37.3 -*  27.5 121.0

Tubule
C o n tra la te ra l 0 .0  25.7 13.0 130.2 28.5 85.3
I p s i l a t e r a l  7 .0  86.2 59.8 76.3 56.7 172.3

Uterus
C o n tra la te ra l 30.0 17,952.0 155.1 565.6 535.1 536.9
In je c te d  599.0 50,875.0 118,935.0 6 ,272 .0  23,916.0 9 ,316.0

Liver -*  i+58.0 -*  2 ,565.0  557.2 899.8

* T issues lo s t  in  p rocess of s c in t i l l a t i o n  p rep a ra tio n
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Table 9: T o ta l DPM 30 minutes a l t e r  a c e ta te -  H in je c t io n  in to  guinea

p igs w ith  b i l a t e r a l  occlusion  of the ovarian  branches of the 
ovarian  a r te r ie s .

Animal Number hi U8 U9 50 51 52

Tissue

Ovary
C o n tra la te  r a l  
I p s i l a t e r a l

133.8
63.2

35.5
39.3

72.3
12)4.1

80.8 
6JU .3

93.2
25.8

76.9
136.0

Tubule 
C o n tra la te ra l  
I p s i l a t e r a l

39. h 
79.8

UU.5
ltl.1

37.9
85.lt

72.5
IOI4.5

103.lt
76.2

U 6 .1
160.6

Uterus
C o n tra la te ra l
In je c ted

2U5.7 
9li, 732.0

136. h 
33,923.0

189.9
200,1416.0

185.2
15,523.0

It 06.0  
I5,lt0lt.0

X

52,115.0

Liver 276. h 258.7 238.8 397.1 U27.7 1^86.0

-* Tissue l o s t  in  p rocess of s c in t i l l a t i o n  p re p a ra tio n .

ON 
—j
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Table 10: T o ta l DPM 15 minutes a f te r  a c e ta te -  H in je c t io n  in to  guinea

p igs w ith  b i l a t e r a l  occlusion  of th e  ovarian  branches of the 
ovarian  a r t e r i e s .

Animal Number 53 5b 55 56 57 58 59 60

Tissue

Ovary
C o n tra la te ra l kb, 0 15.0 21(7.0 119.9 2o.5 29.6 102.5 17.1
I p s i l a t e r a l  38.0 7 .0  269.0 7U.0 32.2 28.9 3 ,629.0  18. I*

Tubule
C o n tra la te ra l 21*0.0 29.0 189.0 58.8 29.1 29.9 78.6 25.9
I p s i l a t e r a l  230.0 58.0 2^7.0 68 .U 1(0.5 61.5  21,232.0 29.2

Uterus
C o n tra la te ra l 9 ,108 .0  171.0 353.0 25,01(3.0 19,998.0 20,225.0 16,877.0 11(0.1
In je c te d  7h, 169.0 -*  15,507.0 86,1(62.0 20,690.0 35,70li.O 33,^26.0  15,231.0

L iver 1 ,517.0  208.0 1(15.0 3UU.2 107.3 170.5 398.3 121.0

* Tissue lo s t  in  process of sc in tilla t io n  preparation.
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Table 11: T o tal DPM 10 minutes a f t e r  e s t r a d i o l - 1 i n j e c t i o n  in to
guinea p ig s  -with b i l a t e r a l  occlusion of the ovarian  bran
ches of the ovarian a r t e r i e s .

Animal Number 61 62 63 6b 63

Tissue

Ovary
23. ii0.3C o n tra la te ra l 8 .it 12.3 19.2

I p s i l a t e r a l 20.3 17.6 22.1 26.8 82.9

l iv e r 72.3 1*3.8 191.6 176.U 330.3
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Table 12: T o ta l DPM 6 minutes a f te r  e s t r a d io l -17^6- H in je c tio n  in to

guinea pigs with b i l a t e r a l  occlusion  of the ovarian b ran 
ches of the ovarian a r t e r i e s .

Animal Number 66 67 68 69 70

Tissue

Ovary
C o n tra la te ra l 25.7 17.7 21.2 10.0 35.5
I p s i l a t e r a l 5.5 9.3 o.u 7i4.lt 3 2.8

Liver 5 2.6 95.3 37.1 Iit3.8

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Table 13: T o ta l DPM 2 minutes a f t e r  estradiol-17/S-' H in je c t io n  in to
guinea p ig s  w ith  b i l a t e r a l  occ lusion  o f the ovarian  branches 
of the  ovarian  a r t e r i e s .

Animal Number 71 72 73 7k 73 76 77 78

Tissue

Ovary
C o n tra la te ra l lj.il 1.9 1.6 0 .0 lt.0 12.7 l i t .3 I3 .lt
I p s i l a t e r a l 3.7 3.8 3 .1 18.6 207.2 103. k 17.6 9.6

l iv e r 1.3 6 .3 17.8 7.U 3.2 28 .U llt.lt 12.1



Table l i t : T o ta l DPM 30 minutes a f t e r  e s tra d io l-1 7 ^ - H in je c t io n  in to
guinea p ig s.

Animal Number 79 80 81

Tissue

Ovary
C o n tra la te ra l
I p s i l a t e r a l

131.7
383.9

111.8
_  . 80.3

32.1
32.5

Tubule
C o n tra la te ra l
I p s i l a t e r a l

209.9
lt32.lt

11.3
38.1

11.5
31.2

Uterus
C o n tra la te ra l
In je c te d

3.299.1
7.566.2

256.9 
23,763.0

218.8
3,112.9

Liver 1,188.8 570.9 102.2
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Table 15: T o ta l DPM 30 minutes a f te r  a c e t a t e - H  in je c t io n  in to

guinea p ig s .

Animal Number 82 a3

Tissue

Ovary
C o n tra la te ra l 63.2  111.8
I p s i la te r a l  38.6 63 . k

Tubule
C o n tra la te ra l 50.7 36.9
I p s i l a t e r a l  35.7 39.2

Uterus
C o n tra la te ra l 132.0 390.5
In jec ted  956.5 2,608.8

Liver 169.5 211.5

* Tissue l o s t  in  p rocess of s c in t i l l a t io n  p rep a ra tio n .

8li

57.7
56.2

73.9
lO it.l

293.7
129.6
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