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TABLE I. Statistical Variability in  the Standardization of 1131. 

ml of 1131 Activity in  c/m Activity i n  Total activity of Deviation 
sol. taken* minus background rutherf ords 1131 soh .  in rd. t from mean 

.1 

.1 

.5 

.5 
1.0 
1.0 
2.0 
2.0 
3.0 
3.0 

Standard 
(2.0) 

4 1 k  2 
4 0 2  2 

1 9 i k  6 
207 2 5 
402 t 5 
402 2 5 
863 -t. 1 2  
869 2 1 2  

1306 I+ 15  
1300 5 15 

113 f 3 

.OM7 

.0184 

.0906 

.0954 

.I85 

. lY3 

.398 

.400 

.6@1 

.598 

.0522: 

9.35 4 .4 i  
9.20 -+ .46 
9.06 2 .23 
9.54 & .23 
9.25 2 -12 
9.65 t .11 
9.95 r .14 

10.00 3- .14 
10.00 -+ .12 

9.96 2 .11 

-.25 
-.40 
-54 
-.06 
-.35 
+.05 
+.35 + .40 + .40 
+.36 

Mean 9.60 2 .11$ 

Standardized against R a n  beta standardt 7.93 +_ .16 
7.80 -t .2@ 

Mean 7.87 

++ Make up t o  a total volume of 3.0 nil with distilled water. 
t Stand. dev. based on counting error only. 
$ Calculated from data supplied by the Kational Bureau of Standards. 
$ Stand. dev. of the mean for  1 0  samples. 

the Geiger-Mueller tube. Even a t  this close 
distance geometry errors were less than 2 %  
as &own by repeated counts on the same 
sample following repositioning of the ampoule. 

It is seen from Table I that for low in- 
tensity samples the counting precision ap- 
peared to be the limiting source of error while 
for higher intensity samples other factors 
such as mleasurement of volume become more 
predominant. The agreement between the 
mean values obtained by the 2 methods of 
standardization was considered to be satis- 
factory, in view of the fact that small differ- 
ences in the geometries and absorption co- 
efficients of the I l 3 I  beta sample and RaD 

standard were in the direction to give a low 
result. 

Summary. A rapid and convenient method 
for the standardization of II3l solutions is 
described. A statistical evaluation of the 
method showed that the standard deviation 
of the mean for 10 samples was approximately 
1%. 
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Maintenance of Pregnancy in Hypophysectomized Rats with Placental 
Implants." (18080) 

STUART C. AVERILL, ESTEN W. RAY, AND WILLIAM R. LYONS 
From the Division of Anatomy and the Institate of ExperinzentaE Biology, University of CaZifornia, 

Berkeley,  Calif.  

LJsing the placentoma reaction L4stwood and 
Greep( 1) demonstrated that the rat placenta 

*Aided by grants from the Research Board of the 

contains a luteotrophic substance capable of 
stimulating the corpora lutea to secrete pro- 

1. Astwood, E. B. and Greep, R. O., PROC. SOC. 
_____ ~~ - . _ _ _ ~  - __ _ _ _ _ _ _ _ _ ~ ~ ~  -~ 
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gestin. No mention was made of the age of 
the placentae used, but it might be inferred 
from the work of Pencharz and Long( 2 )  that 
the placenta of mid-gestation is able to take 
over the function of secreting gonadotrophins 
comparable to those of the pituitary. I n  the 
following experiment in which pregnancy was 
maintained in hypophysectomized rats during 
the critical 6-12 day phase further proof of 
a chorionic luteotrophin is presented; and 
support is also lent to Selye‘s indirect evidence 
for a substance in the rat placenta which 
stimulates the ovary to secrete estrin( 3). 

Experimentat. Sulliparous, Long - Evans 
rats, 2-7 months old were used. Rats in 
proestrus were caged with a male in the 
afternoon and when sperm were identified in 
the vaginal smear on the following morning 
this was considered day 1 of pregnancy. The 
test rats or recipients were hypophysecto- 
mizedt on day 6 and injected or implanted 
from day 6 to 11. Necropsy was performed 
on day 12. Oiijphorectomy in a control ex- 
periment was performed immediately after 
hypophysectomy. Tests were made on pla- 
centae taken from donors on days 10, 12 and 
15 of gestation. ,Average weights of such 
placentae were 38, 5 5  and 250 mg respectively. 
Sixty tests were made on different amounts 
of placental tissue from the 3 stages of preg- 
nancy. In some instances the placental im- 
plants were supplemented by  subcutaneous 
injections of estronet in sesame oil. I n  a 
few experiments, tests were made on separated 
fetal and decidual parts of the implantation 
mass. Except as noted in the Table the 
placentae were implanted within an hour of 
the removal from the donors. Two types of 
cmtrols were used, namely, rats receiving no 
implants, and rats oophorectomized as well 
as hypophysectomized receiving implants. For 

2 .  Pencharz, R .  and Long, J. A, Am. J .  Anat., 
19.33. v.53, 117. 

3 .  Selye, H., McKeon-n, T.. Proc. R o y .  SOC. (R), 
193.5, ~ 1 1 9 ,  I. 

t We are greatly indebted to  Mrs. Luree Hughes 
ior hypophgsectornizing these animals. 

$ The estrone and progesterone used in this study 
were generously supplied through the courtesy of 
Dr .  Daniel A.  McGinty of Parke. Davis and  Com- 
pany. 

_ ~ _ ~  . ~ _ ~ _ ~  ______ 

TABLE I. Effect of Various Hormonal Combina- 
tions on Maintenance of Pregiiancy in Rats Hypo- 
1~11~sectomized on Day 6, Treated for  6 Days and 

Sacrificed on Day 1 2 .  

Rats 
No.  Placentae Dsv of with 
of implanted gestation Dose of living 

~ a t s  dnilv of donor estrone emb. 
____ -~ -- - 

0 - - 6 0  
6 2 v l i o l e  1 0  1pgda)-7 0 

a 
i 1 ” 1’7 l , g d a y 7 , 9  5 
3 t  2 ” 12 .5 pg daily 1 

3 

0 

- 1 2  1-4  hole 1‘3 
10 5-8 ” 1 2  

3” 5-7 J ’  1 2  
- 
- 

2 .5t 2 fetal 1s 
2 .St 1 4  maternal 19 

0 4 1-2 whole 15 

1 2 7 )  15 1 9 1 

.*j 7 7 7 7  

-5 7 ?  I> 

- 
1 1 ” 15 1 P p ; Y  7 , 9  0 

- ~~ 

++ Rats also oophorectomized. 
t Placeiitae used in these eases had been stored 

i n  a frozen condition 1-14 days. 

confirmatory and comparative purposes, pitu- 
itary lactogenic hormone alone and with es- 
trone was injected into another series of sim- 
ilar test animals. -4s shown earlier(4) lac- 
togenic hormone did not maintain pregnancy 
unless combined with estrone. 

Results. The rlesults of the various ex- 
periments may be seen in Table I. Preg- 
nancy was considered to have been main- 
tained only when fetal viability was demon- 
strable a t  necropsy. When injections or 
implants were inadequate, blood and mucus 
always appeared in the vagina in more 
copious amounts than seen in the usual pla- 
cental sign. I n  untreated controls, in im- 
planted, oophorectomized rats, and in rats 
implanted with placentae from the tenth day 
of gestation, this usually occurred on day 8 
of pregnancy, within 2 days of hypophysec- 
tomy. In  other rats inadequately treated, 
bleeding in excess of the placental sign was 
detected between days 9 and 12 .  At necropsy 
such rats showed evidence of partial success 
in maintaining the conceptus by the presence 
of placentae of various sizes and in some in- 
stances dead fetuses. 

S o n e  of the uninjected rats, nor the in- 
jected rats that had been oaphorectomized 

4. Lyons, W. R., Simpson, M. E. and Evans, H. 
M., PROC. SOC. EXP. BIOL. AND MED., 1943, v52, 134. 

~ _ _ _  - - - ~- 
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as well as hypophysectomized maintained 
their embryos or placentae. During the pro- 
gress of the experiment it became evident 
that the 12-day implantation sites, prepon- 
derantly decidual, were adequate in main- 
taining gestation if a sufficient number were 
implanted. Generally 5 or more of these 
placentae or approximately 2 7 5 mg daily were 
required. Double this weight of 15-day pla- 
centae proved ineffective. I t  was then decided 
to limit the experiment to the relatively 
potent 12-day placenta and to attempt to 
enhance its pregnancy-maintaining value by 
the addition of estrone. Histologic study of 
the ovaries, uteri and vaginae of the rats 
receiving only a single 12-day implant showed 
evidence of luteotrophic action even though 
pregnancy was not maintained. This was 
also true of the animals receiving purified 
lactogenic hormone alone in this and in the 
‘earlier series. When the rats were injected 
with 0.5-1 pg of estrone daily as well as 
lactogenic hormone, pregnancy was main- 
tained. As may be observed in Table I this 
dose was equally efficacious when given with 
a single 12-day placenta, In an attlempt to 
localize the luteotrophic activity in the parts 
of the placenta composed mainly of either 
decidual or trophoblastic tissue, it was found 
possible ‘to make a separation of the 12-day 
sites by discarding thle embryo in its amnion 
and lifting the small trophoblastic part or 
trager away from the cupped, decidua basalis. 
The latter in turn was readily isolated by 
forceps as a compact button. Histologic sec- 
tions of such parts of the placentae showed 
very few small nests of trophoblast in the 
decidual but tons and predominantly tropho- 
blastic cells in the fetal part. However the 
latter also contained yolk sac epithelium and 
cells of the decidua capsularis. I t  will be 
noted in the Table that both fetal and ma- 
ternal parts showed luteotrophic activity; but 
the maternal part of a 12-day rat placenta 
weighs approximately 40-45 mg in contrast 
to 10-15 mg for the fetal part. Further 
experiments with 10- and 15-day placentae 
supplemented by estrone proved unsuccessful 
exlcept in a single instance in which 2 fifteen 
day placentae (500 mg) were administered 
with estrone. 

Discussion. The above data support the 
earlier finding( 1) of a luteotrophic substance 
in the rat placenta$ and place the initiation 
of its secretion at  mid-pregnancy. In  the 
Astwood and Greep investigation the question 
of whether or not estrin formation was induced 
in the ovary was not raised, probably since 
allegedly pure progesterone alone suffices to 
cause deciduoma formation in the traumatized 
uterus. In  our previous experiments (4,s) 
the importance of thle synergism between es- 
trin and progestin in the maintenance of preg- 
nancy has been emphasized; and the present 
investigation brings further proof of that 
synergism. Finding that a single 12-day pla- 
clenta weighing 55 mg plus 0.5 p g  of estrone 
accomplished the same result as five 12-day 
placentae or 275 mg suggested that the 
equivalent of 0.5 pg of estrone is present in 
the extra 4 placentae ( 2 2 0  mg) or else a 
substance capable of inducing the rats’ ovaries 
to form this amount of estrogen may be 
formed there. Another possibility would be 
that the 12-day rat placenta contributes some 
of the necessary estrin and secretes a gonado- 
trophin capable of causing the ovaries to 
contribute the rest. The same argument 
might be used in support of a combined 
secretion of progestin by ovaries and placenta. 

‘ro have proven lthat the pituitary’s gonado- 
trophic triad, FSH, ICSH and lactogenic hor- 
mone may be completely replaced by the 
placenta during the critical 6-12-day period 
of gestation in no way leads to the impli- 
cation thait these gonadotrophins are not re- 
sponsible for the maintenance of the conceptus 
until mid-term. But it does allow one to 
surmise that in its earliest existence the rat 
placenta probably begins to supplement the 
functions of a t  least these three pituitary 
hormones so that by mid-term it may com- 

0 Astwood and Greep were unable to detect other 
than luteotrophic activity in the rat placentae. We 
have been able to  elicit positive local tests in squabs’ 
crops with acid-acetone extracts of 12-day rat 
placentae in doses as low as 2 mg equivalents of 
wet tissue. However, this is an extremely high dose 
as compared to  0.001 E.Lg of purified lactogenic 
hormone required for a positive reaction. 

5. Lyons, W. R., PROC. SOC. EXP. BIOL. AND MED., 
1943, v54, 65. 
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pletely dispense with that gland. 
Summary. Pregnancy has been maintained 

in rats hypophysectomized on day 6 of their 
first pregnancy and injected daily subcutane- 
ously for 6 days with placentae from rats: 12 

majority of the test rats. One 12-day placenta 
plus 0.5 pg of estrone proved equally effica- 
cious. Pregnancy was not maintained by 
similar treatment if the rats were also o6phor- 
ectomized. 

Capillary Fragility and Vitamin ‘P’ Protective Action Against Radiation, 
(18081) 

BORIS SOKOLOFF, JAMES B. REDD, AND RAYMOND DUTCHER* 
(Introduced by Walter H. Eddy) 

From thf Soiithern Bio-Research Laborntor?, Florida Soztthern ColEege, Lukeland, Flu. 

When -4rmentano and associates ( 1) an- 
nounced their discovery of a new vitamin ‘P’, 
or “permeability vitamin.” they did not de- 
fine n7hat they understood under the term of 
increased capillary permeability. The ab- 
sence of any specification concerning vitamin 
’P’ activity became a source of considerable 
confusion, which was further increased by the 
theory of Javillier and Lavollay ( 2 )  and Haley 
et d.  ( 3 )  that increased capillary permeability 
and fragility are phenomena of a purely neuro- 
genic nature. Yet neither of these investi- 
gators made a distinction between the terms 
of increased capillary permeability and capil- 
lary fragility. Haley et aE., using a mam- 
malian capillary bed ( a  rat meso-appendix 
preparation) for the estimation of the activ- 
ity of vitamin ‘P’, measured this activity by 
visible vasomotion of the arterioles and meta- 
arterioles and concluded that only catechins 
among the flavonoids possess “permeability 
activity,’ interpreted in terms of vasomotor 
response. 

The purpose of our present investigation is 
to show that the flavonoids described by 
Szent-Gyorgyi and others under the name 
- __ _ _  __ ~ _ _ _  

* Carl1 Tucker FeIlow. 
1. Armentano, L.. Bentsath, A ,  Beres, T., 

Rusznyak, B., and Szent-Gyorgyi, A., Deut. med. 
Wockschr., 1936, v62, 1326. 

2 .  Javillier, M., and Lavollay, J., HPZzjPtic-a Chin?. 

3. Haley, T., Clark, W., and Geissman, T.. PRO::. 
dcta. ,  1946, ~ 1 9 ,  1283. 

SOC. EXP. RIOL. AND MED., 1947, r65, 202. 

of vitamin ‘P’ exert their effectiveness on the 
capillary wall mostly if not exclusively in 
cases when increased capillary fragility is 
present. We define the term “increased cap- 
illary fragility” as a condition when chemical 
lesions in the capillary wall are apparent, 
while increased capillary permeability of a 
temporary nature might occur due to neuro- 
genic factors. In  most cases of hemorrhagic 
diathesis either due to toxic condition or in 
radiation injury chemical changes in the capil- 
lary wall may be detected microchemically (4). 

Experimentaf. A vitamin ‘P’ compound, 
isolated from citrus fruit and containing 4 
identified flavonoid substancest was tested 
for capillary permeability activity. I n  the 
first series of experiments we used Menkin’s 
method( 5 ) .  He found that an  inflammatory 
exudate induces an  increase in capillary per- 
meability, manifested by the accumulation of 
trypan blue from the circulation in a cutan- 
eous area previously injected with an  exudate. 
This effect was duplicated and even accentu- 
ated by leukotaxine, a nitrogenous substance 
extracted from inflammatory exudation. Ac- 

4. Sokoloff, B., and Redd, J. B., “Capillary Perme- 
ability and Fragility” Monograph, Florida Southern 
College, 1949. 

t Four factors present in this compound were 
identified as chalconc hesperidin, glucose-hesperidin, 
eriodictin and quercitrin-like substance. This com- 
pound is simijar but  not identical to  the originaI 
“citrin” of Szent-Gyorgyi. 

5 .  Menkin, V., Am. J .  Physiol., 1940, v129, 691. 
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