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ing the 2nd week of treatment. Some animals had diarrhea,
and after cessation of the drug-regimen, they failed to
regain their weight losses completely.

The mortality due to indomethacin toxicity was 40% and
20% in the animals dosed at 5.0 mg/kg and 2.5 mg/kg,
respectively.

We conclude, therefore, that the reduction or blocking of
the inflammatory response against MSV by the non-
steroidal anti-inflammatory drugs stimulates growth of
tumor. However, the treatment with the drugs is not able to
stop the rejection of MSV-induced tumors. The apparent
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inhibition of MSV-tumor development by indomethacin
may be explained in terms of high toxicity of this drug for
mice. Moreover, indomethacin as well as aspirin, under
some conditions, may act as a weak antiviral agent® >,

All the drugs investigated in the present experiments were
found to be inhibitors of the prostaglandin synthesis'®
(unpublished experiments). Whether the described en-
hancement of tumor growth by the non-steroidal anti-
inflammatory drugs is connected with the inhibition of
prostaglandin synthesis'>!” or to other effects e.g. related to
interferon remains to be determined.
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Effects of d1-methadone and morphine on developing chick embryo

A. Jakubovic, E. G. McGeer and P.L. McGeer’

Kinsmen Laboratory of Neurological Research, Department of Psychiatry, University of British Columbia, Vancouver, B.C.

(Canada, V6T 1W5), 24 April 1978

Summary. Injections of methadone into the air space of fertile chicken eggs affected development of the embryo. Both
methadone and morphine caused decreases in liver weight and brain protein, and morphine increased liver protein levels.

A number of recent reports have presented evidence that
developing and growing organisms may be severely and
adversely affected by methadone, heroin or morphine?®. In
humans as well, it has been reported that heroin-addicted
and methadone-treated mothers have babies of low birth
weight despite full term gestation'®!%. Methadone easily
crosses the placenta and enters fetal circulation and may
alter maternal-fetal interactions'®. Since the avian embryo
avoids the possibility of mother-fetus interactions, it is
often used to study the toxicity and teratogenicity of
chemical compounds!’-?, The present paper reports some
results indicating effects of methadone and morphine on
the developing chick embryo.

Methods. White leghorn eggs (55-60 g) were incubated in a
Janesway 252 incubator. d1-Methadone hydrochloride or
morphine sulfate solution in 0.9% NaCl was injected into
the air sac over the inner shell membrane. Control eggs
received the same amount of vehicle. 2 arbitrary schedules
as indicated in the figure and the table were used for
repeated administration of various doses of the drugs. After
the gestation was terminated, the dead embryos were
weighed. The brain and liver were removed and weighed
before homogenizing in 10% TCA!. Total protein was
estimated in each sample?'.

Results. 3 doses of methadone at 0.8 mg/kg egg or more
had a dose-related effect on the percentage of viable
embryos with none developing when the dose was 8 mg/kg
egg (figure). The wet b. wt of the living embryos was

normal at the 2 lowest doses used but was 65+5% of control
in the 4 mg/kg egg group (p<0.001).

Daily injections of fertilized eggs with very low doses of
methadone or morphine for 10 days did not affect the total
body and brain wet weights of developed embryos at
13 days gestation (table). The only embryos which failed to
develop were in the group receiving 0.4 mg/kg egg of
methadone. The concentration of protein in the brain was
significantly decreased with either dose of methadone, as
well as with the higher dose of morphine. Even though the
liver wet weight was decreased with the higher dose of both
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Effect of methadone and morphine on developing chick embryo
Wet weightt) ug protein/mg wet
‘ _ weightb)

Dose (mg/kg) egg? Number of eggs Percent developing Body(g) Brain (mg) Liver (mg) Brain Liver
dl-Metha- 0.081 - 11 100 10.0+£1.3 228 143 165+24 52.3+ 6.4** 123423
done 0.405 12 83 10.8+0.8 222147 153+18* 517+ 4.0* 113+ 35
Morphine 0.074 11 100 10.5+£0.7 252429 154 +£28 52.2+10.6 109+ 18

0.370 11 100 10.2+0.7 237+23 150£29*** 425+ 6.8¢ 1414+28*
Control - 11 100 10.8+0.5 235+42 174117 59.6+ 5.6 113+ 5

a Equimolar concentrations of both drugs dissolved in 25 pl of 0.9% NaCl were injected daily on days 2 through 12 with sacrifice on day 13.

bMeanstSD. * p<0.01; ** p<0.02; *** p<0.05.

drugs, the liver protein concentration was increased by
morphine (table).

Discussion. The data indicate that both methadone and
morphine can interfere directly with the development of
the embryo, without indirect maternal-fetal interaction.
These results are in agreement with some observations
from animal experiments. In pregnant rats, for example,
methadone has been shown to lead, in a dose-related
fashion, to a decreased number of live offspring per litter,
an increased resorption and stillbirth rate, and lowered
birth weights®>®, Recently, methadone has been shown to
inhibit cellular protein and nuclei acid synthesis??. The
morphine-induced increase of liver protein concentration
(table) may be related to a morphine-induced increase of
liver microsomal enzymes!*,

Some of the doses of methadone and morphine which
caused developmental and biochemical effects in the chick
embryos are much lower than those used therapeutically.
Further and more detailed studies of the effects of these
drugs at various stages of embryogenesis may therefore
have important clinical implications.

1 Acknowledgment. We thank E. Sutherland for technical assis-
tance. Supported by a grant from the Department of Health
and Welfare, Canada, and the British Columbia Ministry of
Health, Alcohol and Drug Commission.

2 W.F. Geber and L.C. Schramm, Pharmacology 11, 248 (1969).

3 G. Friedler and J. Cochin, Science 175, 654 (1972).

4 M. Crofford and A. A. Smith, Science 781, 947 (1973).

hn

D. Buchenauer, M. Turnbow and M.A. Peters, J. Pharmac.

exp. Ther. 189, 66 (1974).

M.A. Peters, J. Pharmac. exp. Ther. 192, 513 (1975).

J.M. Chandler, P.W. Robie, J.C, Schoolar and M.M. Des-

mond, J. Pharmac. exp. Ther. 192, 549 (1975).

D.J. Smith and J.M. Joffe, Nature 253, 202 (1975).

D.E. Hutchings, H.F. Hunt, J.P. Towey, T.S. Rosen and H.S.

Gorinson, J. Pharmac. exp. Ther. 197, 171 (1976).

10 G. Blinick, R.C. Walach and E. Jerez, Am. J. Obstet. Gynec.
105, 997 (1969).

11 C. Zelson, E. Rubio and E. Wasserman, Paediatrics 48, 178
(1971).

12 N.R. Scott and J.J. Ryan, in: Proc. 5th nat. Conf. Methadone
Treatment, p.1130. Washington D.C., 1973.

13 M.M. Davis, B. Brown and S. Glendinning, in: Proc. 5th natl
Conf. Methadone Treatment, p. 1153. Washington D.C:, 1973.

14 C. Zelson, N. Engl. J. Med. 228, 1393 (1973).

15 C. Zelson, S.J. Lee and M. Casalino, New Engl. J. Med. 289,
1216 (1973).

16 J.H. Brown and R.L. Garrett, Archs int. Pharmacodyn. 196,
176 (1972).

17 A.L. Romanoff and A.J. Romanoff, in: Pathogenesis of the
avian embryo - An analysis of causes of malformation and
prenatal death, p. 189. Wiley-Interscience, New York 1972.

18 A. Jakubovic, P.L. McGeer and R.C. Fitzsimmons, J. Tox.
environ. Health 1, 441 (1976).

19 C.J. Sherry, Experientia 33, 493 (1977).

20 W.J. Swartz, Experientia 33, 1256 (1977).

21 O.H. Lowry, N.J. Rosebrough, A.L. Farr and R.J. Randall, J.
biol. Chem. 793, 265 (1951).

22 A. Jakubovic, E.G. McGeer and P.L. McGeer, Biochem.

Pharmac. 27, 123 (1978).

~ N

\O o0

Autophagy in mouse hepatocytes induced by lysine acetylsalicylate
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Summary. L.v. administration of lysine acetylsalicylate inces autophagy in mouse liver cells. Single and multiple mem-
brane-bounded vacuoles were found. The latter seems to be an unusual morphological form of the sequestration process.
These findings could express a transitory sublethal liver cell injury induced by the drug.

Salicylates are widely used anti-inflammatory drugs, for
treating acute and chronic polyarthropaties. Hepatic ultra-
structural alterations have been described in animals
receiving oral salicylates in a high-dose intake?™*. Toxic
effects have also been reported in the liver of patients on
chronic oral aspirin therapy®'°. The purpose of this paper
is to-describe autophagic vacuoles in the mouse hepatocytes
after i.v. administration of lysine acetylsalicylate (LAS), a
new pharmacological form introduced to overcome gastric
toxicity and allowing higher dosage schedules.

Material and methods. 5 groups of 5 female white Swiss

mice, weighing 25 g, were used. Groups I, II, and III were
injected iv. with LAS in a single dose of 350 mg/kg
(LDs,= 1425 mg/kg) and sacrificed, by cervical dislocation,
30 min, 90 min and 3 h after the injection, respectively.
Groups IV and V were used as controls. The mice from the
first of these 2 groups were injected i.v. with 0.25 ml of
distilled water (the solvent used for LAS administration)
and those from the latter group received no treatment.
Fragments from the left lateral lobe of the liver, were fixed
in cacodylate-buffered 3% glutaraldehyde pH 7.3, and
postfixed in veronal-acetate buffered 1% osmium tetroxide.



