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incubation with vinegar containing graded
amounts of antibiotics. The major effects were
not seen after 2 weeks. The specific action
is not known; the stimulus was noted by
counting the total population at different
periods. Further work is under way using
this system to study the effects of antibiotics
in adaptation to heat stress.

It is a pleasure to acknowledge with thanks the
gift of staphylomycin from its discoverer, Dr. P.
de Somers, Professor of Virology, Univ. of Louvain,
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and oxytetracycline (terramycin chloride) from

Pfizer, S. A. Brussels.
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Effect of Podophyllin (P) and Podophyllotoxine (PT) on the Rat Litter

in utero.

(28296)
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In toxicity studies of Podophyllin (P) and
Podophyllotoxine (PT)(5), it was shown
that the LDj, for rats was approximately 15
mg/kg, i.p. Both compounds arrest cell mi-
tosis in metaphase(2,4) and are used in
treatment of condyloma accuminata. As the
compounds resemble in their action on mitosis
the effects of colchicine(2,4), their possible
effect on the rat embryo was of interest.
Didcock, Jackson and Robson(3) reported
intra-amniotic and intraplacental injection of
rat fetuses with PT on the 17th day of ges-
tation (g.d.). The drug was lethal to the
fetuses in doses of 20 mg by the intra-amni-
otic route and had an LDj, for the fetuses
of 100 mg by intraplacental administration.
Wiesner and Yudkin(7) destroyed 3 succes-
sive litters in Swiss mice in the same mothers
with subcutaneous doses of 0.25 mg of PT,
given at least 3 days after fertilization.

Controls. Thirty-six control rats, treated
with a placebo, produced 98.3% normal fe-
tuses, each 5 g in weight and 4.6 cm in length,
and 1.7 =+ 2.4% of all fetuses were resorbed,
indicating that more than 4.19% resorption of
fetuses is abnormal.

* This work was carried out with the aid of
grants from the Population Council, Inc., and
USPHS.

Procedure. Both compounds were given to
groups of pregnant rats, prepared as described
in detail previously(6). Both compounds were
given dissolved in distilled water, intraperi-
toneally. Female rats were paired with males.
On findings of massive vaginal sperm, the
females were isolated, weighed and injected
with P or PT. The animals were sacrificed on
the day before littering. The uteri were re-
moved in toto; their contents, fetuses, pla-
centas, implantation sites and sites of fetal
resorption, recorded. Surviving fetuses were
fixed, cleared and stained with Alizerin. The
maternal internal organs were microscopically
studied, as were the sites of fetal resorption,
and surviving placentas, ovaries and breast
tissues.

Results with Podophyllotoxine (Table I). A
2 mg/kg dose, given on the 7th and 8th g.d.
(that is, after implantation), led to the loss of
17.5% of all fetuses at term, and stunting of
5.7% of the survivors. Twenty-one percent of
the placentas of the resorbed fetuses were
found at term together with other live fetuses
in the same uterus. Only one animal had its
entire litter destroyed in this group and here
13 placental remnants, each 0.3 cm in diame-
ter, were found at term iz utero. The surviv-
ing fetuses were normal in size and weight



TABLE 1. Podophyllotoxine in Pregnant Rats.
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but for 5.7% which weighed 2.9 g each and
measured 3.1 cm in length. Increasing the
dosage of PT to 5 mg/kg i.p., the percentage
of resorbed fetuses rose to 59%, and 33%
of the litters were totally destroyed. Thirty-
two percent of the surviving fetuses were
stunted at term, varying from 1.5 to 3.1 cm
in size and 1.0 to 1.5 g in weight. The same
dosage administered on the 11th and 12th g.d.
permitted the survival of only 5% of the
fetuses and destroyed 16 out of 18 litters com-
pletely (or 89%). The few survivors were
found to be normal in size and weight. All
placentas survived the fetuses and were found
at sacrifice. On the 15th and 16th g.d., the
5 mg/kg doses induced death in 56% of the
fetuses, with stunting of all survivors. Thirty-
three percent of all litters were completely
destroyed. All placentas of the dead fetuses
were found at sacrifice. The dead fetuses were
attached to them as greenish-brown lumps,
measuring 0.5 to 1 cm in length. A group of
mother rats treated with 0.5 me/kg doses
from the 6th to the 16th ¢.d. showed good
weicht gain. Eighty percent of all fetuses
survived: of these, only a rare one was
stunted. Gross: malformations were not ob-
served in the fetuses at term. and only one
litter was completely destroyed by the com-
pound. ‘~

Results with podophyllin (Table II). The
5 me/keg doses given on the 11th and 12th
g.d. induced 90% fetal resorption and 63%
total litter destruction, with stunting of all
survivors. [Eighty-one percent of the vpla-
centas of the resorbed fetuses were found at
term. The 10 mg/ke doses led to total litter
destruction when given on g.d. 11 and 12, but
permitted the survival of one litter when ad-
ministered on g.d. 15 and 16. The same dos-
age given on the 18th and 19th g.d. permitted
the survival of only 4 fetuses in a group of
15 mother rats and destroyed 80% of all
litters. All survivors were stunted and under-
weight. In both groups, the dead and necrotic
fetuses were not delivered spontaneously but
were found in situ at sacrifice in utero. Com-
plications from extensive intra-uterine hemor-
rhages occurred in rats treated the 18th and
19th g.d. with loss of 3 mothers. The older
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Discussion. The present findings confirm
previous observations of Wiesner and Yudkin
(7), and of Didcock and Jackson(3) of the
toxicity of P and PT to the fetus in utero. An
explanation of the action might be found in
the work of Baker, Miller, Davison and Smith
(1), who reported inhibition of respiration of
rat organ homogenates, especially those of the
thymus, lymph nodes and spleen. In the
present experiments, the absences of gross
malformations was striking, even in fetuses
from mothers treated from the 7th to the 21st
g.d. This indicates that processes vital for
the fetuses are affected by P or PT, terminat-
ing life. This is in contrast to other com-
pounds which affect less important biochemi-
cal systems in the fetus, permitting the em-
bryos to survive but inducing malformations.

Summary. The single LDj, for the adult
rat was, for P or PT, approximately 15 mg/kg
ip. Toxicity for the rat fetus was tested in
groups of pregnant rats injected with varying
doses and at different gestation days. The
compounds were found to be more toxic to the
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fetuses than to the mothers, with a peak of
fetus sensitivity around midterm (11th and
12th g.d.). Doses of 5 mg/kg i.p., adminis-
tered on the 11th and 12th g.d. destroyed
more than 90% of all fetuses. Doses of 0.5
mg/kg or 1 mg/kg i.p., given daily over long-
er periods of gestation, led to a loss of 18%
to 75% of all fetuses. General stunting, but
no gross malformation, was observed in sur-
viving fetuses.
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Although the role of circulating lipoprotein
lipase (LPL) “clearing factor” in the normal
physiology of lipemia-clearing is subject to
much controversy, there is increasing evidence
that a variety of pathologic hyperlipemic
states are associated with either a deficiency
or an inhibitor of LPL(1-4). The hyper-
lipemia of acute pancreatitis in man and
experimental animals(5) is well known; how-
ever no satisfactory explanation for this phe-
nomenon has been suggested. Recently we
have obtained evidence for inhibition of LPL

* Aided by NIAMD, NIH, USPHS Grants.
t Present address: Dept. of Medicine, Jewish Gen-
cral Hospital, Montreal, Canada.

by the plasma of rabbits with experimental
acute pancreatitis, in which an elevation of
triglycerides was also observed(6). In addi-
tion, Meng and Goldfarb(7) have shown that
the intact pancreas is necessary for normal
mobilization of LPL after heparin injection,
and LeVeen, Giordone and Zinberg(8) have
suggested that the pancreas may be one of the
sources of LPL. Thus a disturbance in LPL
metabolism might account for the hyperlip-
emia seen in pancreatitis. In an effort to
clarify such a possible relationship between
the lipid aberration of pancreatitis and LPL,
canine pancreatic juice and pancreatic tissue
were examined for presence of LPL activity.





