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Effect on Blood Picture of 15-Day Embryo of Liver Extract 
Injected into Pregnant Rat.” 

JULES 13. LIST -\XI)  Erm-is E. HAYS. (Introduced by E. M. K. 
Geiling. ) 

Prom the Dcpcrrtme)its of Pkttmnco2og.tj and Biochemistry, University of  C;I.licago. 

The niorpliologicaI sini i la r i t ,v of primitive, pre-hepat ic er yth 1-0- 
poiesis in the embryo and niegaloblastic erythropoiesis in untreated 
pernicious anemia1* ’ has 1)ronipted further study of the eiiibryo 
with the view of cleveloping a niethod of bioassay for the anti- 
anemia principle in liver extract. A relative deficiency of the anti- 
anemia principle may lw the etiological agent in both types of 
erythrop~iesis.~ Extensive studies have been made on the response 
of newborn rats whose niothc.rs have Ixen treated with antianemia 
substances. -\cceleratecl maturation has been reported“-* but has 
not been coiifiriiiecl.F- ’. I “  Keceiit observations of accelerated matu- 
ration of erythropoietic cells in the yolk sac of the ll-day rat fetus 
subsequent to liver and Ventriculin therapy in the pregnalit rat 
emphasize the necessity o f  studying the prehepatic or “megalo- 
blastic” getieration of cells.1’* ’‘ 

The circulating blood in the 1 j-day fetus is comprised preclonii- 
nantly of erythroblasts, normoblasts, and non-nucleated reticulo- 
cytes and erythrocytes o f  the preliepatic generation. Therefore. 
accelerated maturation o f  erytliropoiesis in the 1 l-day fetus should 
appear in a study of the blood of the 15-day fetus. Since the per- 
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centage of non-nucleated cells rises rapidly between the 14th and 
18th days of f,eta! life, a significant increase above the control per- 
centage value at 15 days represents accelerated maturation of primi- 
tive erythropoiesis. 

:bIcthds nizd Tcchizic-s, Young adult female rats were mated and 
011 the 15th day of pregnancy the fetuses were removed under ether 
anesthesia with the aninion, yolk sac, and placental button intact. 
Fetal blood was obtained by puncturing the vitelline vessels. One 
sample of blood was smeared aiid stained with May-Grunwald- 
Gienisa stain. Supravitally stained wet preparations were also 
made by mixing another drop of blood with .IS% brilliant cresyl 
blue in isotonic salt solution. lo00 cells per fetus were counted, 
500 on the wet preparation and 500 on the dry smear. The choice 
of 4 fetuses per litter yielded a representative sample of the litter. 
The weight of each fetus was recorded, since the body weight was 
considered the most accurate gross measure of fetal ctevelopment in 
the rat.13 The rats were injected subcutaneously with 2 liver prepa- 
rations at 1 dosage levels. The Lederle? liver extract contained 15 
units per cc, whereas the -4rrnour product$ was assigned an arbitrary 
unitage upon th'e weight o f  fresh beef liver represented in each cc 
o f  extract. The animals were usually given 3.5 to 7.5 units on the 
sixth day of pregnancy and inaintaiiied on 1.5 u daily throixgh the 
14th day. Rats on the 31 u level received 7.5 LI on days 6,  7, and 8, 
with subsequent 1.5 u maintenance dose daily. Thus the pregnant 
rats received liver therapy before, during and after the adage of 
the mesoderm which gives rise to the blood-forming tissues in the 
fetus. 

Rcszdts. Fig. 1 illustrates the percent non-nucleated cell values as 
plotted against fetal weight. Is the response of the animals re- 
ceiving liver therapy hioIogically significant ? The distribution of 
variation of the control aninials contains 2 components. i. c., the 
variation at any given fetal weight aiicl the upward trend. Since the 
trend factor is fortuitous and uiiiiecessary for comparison of a 
treated and untreated animal at any given fetal weight, it can be 
tliniinated. By fitting a straight line to the control curve by the 
least squares method and by calculating the distribution of variation 
of control values from the straight line, the standard deviation caii 
be determined independently of the trend. The means of percent 
counts on treated and untreated animals as coinpared with the 

13 Donaldson, H. H., The Bat, 1924. 
t Generously contributed by Dr. Guy Clark of Lederle Laboratories. 
$ Obtained through the kindness of Armour Laboratories. 
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means of the calculated nortiial response cleterniined from the 
straight line equation are listed in Table I. In no instance does a 
mean of a treated group of rats exceed the calculated control value 
by the conventional 2 sigma. 

1. Potent a id  standardized liver preparations were Sziwwzcrvy. 

TABLE I. 
Comparison of Differential Counts on Treated and Control Fifteen-day Rat 

Embryos. 

% non-nucleated cells 
(mean values) 

c -  

Mean 'Wet smears 

Therapy Littws Pctuses in nig Expt. Calc." 
fetal wt 

Controls (untrented) 30 120 240 22.4 22.4 
g = 3.3 

Lederle Liver Estr. 
A. 9 units 3 12 240 19.6 23.2 
B. 12 " 3 12 240 20.1 20.7 c. 19 ' ?  G 24 240 25.9 22.1 
D. 31 '' 9 3G 240 21.8 22.6 

Armour Liver Extr. 
39 240 26.4 22.6 

P 39.9 24.6 350 
A. '(19 units"t 8 
B. 31 7 7  t '35 

\ 

Dry smears 

26.2 26.3 
0 = 4.4 

18.7 25.8 
26.4 23.8 
30.0 25.4 
25.3 26.5 

26.5 25.4 
32.0 28.6 

'(Means of values c,iIculateci f I*OIII  stwiglit line equ:ltion fitted to control data 
by the least squares inetliod whew S .= fetal weight and Y = yo non-nucleated c e h .  

+A unit cquivnlent to fifteen g of fresh becf liver. 
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injected into normal pregnant rats before, during and after the 
adage of the mesoderm in tlie developing enibryo. 2. Diff ereiitial 
counts were made on wet and dry smears of blood from 15-day 
fetuses and the pcrcent of non-nucleated red cells present taken as 
an index of maturation of the blood picture. 3. In a series of 264 
treated and untreated fetuses from 66 litters of rats, statistical 
analysis of the data indicates the response in liver-treated animals 
to be within the range o f  biological variation. 
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Effect of Progesterone Anesthesia on Systemic Blood Pressure." 

SSDSEY 11. FRIEDX~S. (Introduced 1))- Hans Selye. ) 
Prom the DPpartment of 371atOi?l)J, McGill Uniwrsity, Montreal, Canada. 

It has recently been showi~ by Selyel that steroid hormones may 
exert an anesthetic effect. Since it is known that anesthetics in 
general tend to depress the blood pressure, it appeared of interest to 
determine the blood pressure effect of progesterone anesthesia as 
compared to that of m e  of the standard anesthetics. 

Eight female adult albino rats of an average body weight of 150 g 
(142 to 155 g) were given sufficient progesterone in an over- 
saturated solution ( 100 ing per cc) intraperitoneally to induce full 
surgical anesthesia, and the blood pressure was determined at 10- 
minute intervals tliroughout tlie anesthesia until recovery was 
complete. The same animals were similarly followed with nem- 
butal anesthesia 24 hours later. R l o d  pressure recordings were 
made indirectly on the tail with an apparatus for non-anesthetized 
animals.2 The total dose of progesterone ranged from 17 to 22 mg. 
Such a range was necessary since some of the animals are more re- 
sistant to this preparation than others. The total dose of iiembutal 
(pentobarbital sodiuni) was 1/10 cc of a coniniercial preparation 
(Abbott which contained one grain per cc. 

Table I presents the data for systolic blood pressures obtained 
'The expenses of this investigation were defrayed by a grant received from 

the Schering Corporation of Bloomfield, N. J., through the courtesy of Doctors G. 
Stragnell and E. Schweiik who Im-e also kindly supplied the progesterone used in 
these experiments. 

18elyC, H:ms, PROC. S O C .  EXP.  BTor,. . ~ N D  ?rIED.: 1941, 46, 116. 
2 Friedman, Sydney M., in press. 


