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Bloor.' Total and free Cholesterol were determined by the method 
of Okey' as modified by Yasuda4 by precipitation and oxidation of 
the cholesterol as the digitonide. All experimental values are the 
averages of duplicate determinations. From the values obtained by 
the above procedures the further distribution of the liver lipids was 
found by calculation. 

The fatty degeneration of the liver caused by chloroform is char- 
acterized by the microscopic appearance of globules of fat in the 
tissue. However, the results of analysis of the livers of white rats 
following severe chloroform injury, Table I ( a ) ,  show that the total 
lipid content remains essentially normal, indicating that the ap- 
pearance of globules of fat in the liver is due to a rendering visible 
of fat already present rather than an infiltration of fat from outside 
depots. The ratio of phospholipid to neutral fat was also found to 
be within the limits of that for normal liver tissue. Administra- 
tion of large doses of insulin or fungus infection (Aspergillus and 
Sporothrix) likewise caused no significant changes in the amount 
and distribution of the liver lipids, Table I (b)  and (c) . 

These results are at variance with those reported by Theis in that 
(1) the proportion of total lipid present as phospholipid in normal 
liver tissue is considerably higher than he found and (2)  no dis- 
placement of the normal phospholipid: neutral fat balance takes 
place in the case of the white rat as the result of chloroform poison- 
ing, insulin administration or fungus infection. 

8488C 
Reactions of Immature Rabbit Ovary to Gonadotropic Extracts- 

CARL BACHMAN. (Introduced by J. B. Collip.) 
From the Department of Biochemistry, McGzn University, Montreal. 

The reactions of the prepubertal rabbit to gonad-stimulating ex-. 
tracts of anterior pituitary and of pregnancy urine have been ex- 
tensively studied'-O but apparently no ovarian responses have been 
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observed in this species at periods prior to  the appearance of antra- 
bearing follicles, Since the ratl'-ls and guinea pigla* l5 show lutein- 
ization of the theca cells in response to injections of similar extracts 
at an age when the follicle granulosa is still non-reactive, it was of 
interest to reexamine the immature rabbit with particular reference 
to possible reactions of an analogous nature. 

White rabbits from a single stock, and representing age groups 
of approximately 15, 30, 45, 60 and 90 days, were used. (Table I.) 
Each group comprised 2 litters totalling 10 to 14 females. At the 
beginning of the experiments, one ovary was removed from 5 or 6 
of the animals of each group to provide control material. One-half 
of the animals received an extract of sheep anterior pituitary, and 
the remaining half an oestrin-free extract of pregnancy urine. One- 
quarter cc. of the pituitary extract was equivalent to one luteinizing 
rat unit; ascending doses from 0.5 to 1.5 cc. were injected subcu- 
taneously twice daily for 14 days, Ten y of the pregnancy urine 
extract (A.P.L.) represented one luteinizing rat unit; 100 such units 
were given intravenously once daily for 14 days. 

A few animals were killed at intervals during the injections, but 
the majority were killed on the 15th day. The ovaries were sec- 
tioned serially, except in a number of instances where they were 
stained for lipoids by frozen section technique. In  addition to these, 
a large number of control ovaries from mature rabbits (normal, 
treated and hypophysectomized) was studied. 

The Normal Prepwbertal Ovary. Two of the animals in the 45- 
day age group showed the beginnings of antra formation in a few 
follicles, but true vesicular follicles were first observed in 4 out of 
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TABLE I. 

Ages of Litters Wt. of Both 
in days Body Wt., Gm. Ovaries, Mg. 

16, 17 158- 252 
32, 33 375- 492 
44, 47 535- 790 
62, 65 741-1425 
90, 92 1200-1650 

16- 28 
22- 62 
28- 38 
32- 74 
56-176 

5 of the 60-day-old animals. Also noted at  this age, deep in the 
juxta-medullary region of the stroma, were a few of the large poly- 
hedral interstitial cells which, in massive formations, make up the 
bulk and yellow color of the mature rabbit ovary. At 90 days the 
interstitial stroma formed the major part of the ovary. Though 
most of the cells of this tissue were still elongated and compactly 
arranged, a considerable number (including the still scattered poly- 
hedral cells) took lipoid stains at  this period. Also taking lipoid 
stains from this time forward were occasional cells of the theca 
interna of the larger follicles. Neither in the prepubertal nor adult 
rabbit, however, was fallicular atresia in our material found to be 
associated, except occasionally, with the formation of “theca nests” 
such as those described by Wilkerson,” and regularly seen in the 
rat and guinea pig. 

Ovwy of the Treated Prejhbertd Rabbit. The youngest rabbits 
to respond to A.P.L. were the 45-day-old animals. Two of 7 treated 
animals showed several well-formed corpora lutea in each ovary. 
There were no signs of theca stimulation or of interstitial cell 
changes in these animals. The remaining 5 animals of this age 
showed neither granulosal nor thecal luteinization, nor were vesicu- 
lar follicles present ; clusters of large luteinized polyhedral cells, 
however, were present in the ovarian stroma. In both groups the 
uterus was still infantile at the end of the experiment. 

In the 60-day-old A.P.L.-treated rabbits, 5 out of 6 animals 
showed well formed corpora lutea, together with numerous corpora 
hemorrhagica and cysts ; these animalls showed signs of recent pro- 
gestational changes in the uterine mucosa. The remaining animal 
exhibited only marked hemorrhagic cyst formation, with very de- 
fective granulosa luteinization and a modified suboestric type of 
progestational uterine reaction. This type of reaction has been de- 
scribed by Wolfe and Ellison‘ as due to the intravenous method of 
administering pregnancy urine, and probably represents an over- 
stimulation of the follicle. Ody  one uf the 6 animals of this group 

1 6  Wilkerson, W. N., Bd. Jolvlts Hopkzhte Hosp., 1926, 88, 339. 
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exhibited stromal changes. It is probably significant that in both 
45- and 60-day-old rabbits, large interstitial cells appeared in num- 
bers only when luteinization of the granulosa was defective. 

At 90 days of age, the results of A.P.L. treatment approached 
those to be seen in similar treatment of mature females. Thus, 4 
out of 5 animals showed extensive interstitial cell changes, though the 
granulosa luteinization varied widely in extent and kharacter. Well 
formed corpora were found in 2 animals, and these showed typical 
progestational uteri, In the remaining 3, cystic and hemorrhagic 
corpora were observed, associated with modified progestational 
uterine reacti0ns.l' 

First definite evidences of any effects from treatment with an- 
terior pituitary extract were shown by 2 out of 5 of the 60lday-dd 
rabbits. In these animals blood cyst formation and marked follicu- 
lar atresia were apparent at the end of 15 days. Among 90-day-old 
animals similarly treated, one showed good corpora with typical 
uterine changes, while the remaining 4 showed extensive cyst and 
corpus hemorrhagicum formation with defective granulosa luteini- 
zation and greatly modified progestational uterine reactions. All 5 
animals exhibited formation of large masses of luteinized polyhedral 
cells in the stroma. 

The initial dose of pituitary extract given to the 60-day-old ani- 
mals was probably subthreshold for this age, though potent in 
mature animals. Continued treatment with higher doses for as ,long 
as 14 days led to no eventual reactions either in follicle granulosa, 
theca or interstitial stroma, as is sometimes the case under similar 
circumstances in the rat and guinea pig. This was doubtless because 
of the rapid development of a refractory state." The sera of these 
animals inhibited gonadotropic reactions when given, along with 
pituitary extract, to immature rats in the manner previously de- 
scribed.lo 

The interstitial stroma of immature and juvenile 
rabbits responds to the injection of gonadotropic extracts by the 
formation of large polyhedral cells which take lipoid stains. In  
healthy and mature females, these cells are constantly present in 
great numbers and constitute the bulk of the mature ovary. Since 
they have been found (unpublished experiments) to disappear fol- 

Sumnzary. 

17Leo~ud, 8. L., and Hisaw, F. L., Am. J .  Phyhl . ,  1930, 92, 574. 
l*Hisaw, F. L., Hertz, R., Hellbaum, A., asd Fevold, H. L., A m t .  Bec., 1933, 

leBachman, C., Collip, J. B., and Selye, H.: P w .  Boc. EXP. BIOL. AND MED., 
55 8, No, 40. 

1934, Sa, 544. 



BLOOD PRESSURE RESPONSES TO INSULIN 37 

lowing hypophysectomy of the rabbit, they are apparently normally 
dependent to a degree upon the anterior pituitary. I n  the young 
animal they may form in response to gonad-stimulating substances 
before the follicle granulosa is capable of responding, and alternately, 
may fail to appear when the granulosa shows prompt and wide- 
spread luteinization during treatment. The possible effects upon 
them of continued gonadotropic treatment, such as can be seen in 
the theca of the rat, may be obscured by the rapid development of 
refractory states in the rabbit. Other features of their reactions 
indicate that they are not strictly comparable with the luteinized 
theca cells of the rat and Ginea pig. In  very young rabbits gonado- 
tropic extracts may produce corpora lutea without eliciting a pro- 
gestational uterine reaction. 

8489 P 
Blood Pressure Responses to Insulin. 

MICHEL PIJOAN. (Introduced by E. C. Cutler.) 
From the Laboratory of Surgical Restarch, Harvard Medical School, and the 

Peter Beat Brigham Hospital, Boston. 

Kugelmannl reported 7 cases of angina pectoris who developed 
an elevation in blood pressure and substernal pain during hypogly- 
cemia induced by the intravenous administration of insulin. The 
attacks of substernal pain and symptoms brought about by this 
procedure were similar to those which occurred spontaneously in 
these patients under ordinary circumstances. The studies of Kugel- 
mann suggested to us using insulin hypoglycemia as a method of 
determining blood pressure responses. We have studied the blood 
pressure and blood sugar changes in normal individuals, in patients 
with essential hypertension, and in cases of Addison’s disease fol- 
lowing the intravenous administration of insulin. In each case a 
blood sugar determination (Folin Micro-method using venous blood) 
was made following a 12-hour fast; 15 units of insulin (Mulford) 
were then given intravenously, and subsequent blood sugar deter- 
minations made every 10 minutes for 90 minutes. To circumvent 
the effects due to emotional disturbances from repeated vena punc- 
tures only one puncture was made and the lumen of the needle kept 

1Kugelmaq B., E14. Wohnschr., 1933, la, 1488. 




