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whether other factors are involved remains to
be determined.

Summary. Of 18 compounds studied, only
protoporphyrin significantly protected mice
injected with lethal doses of “hematoporphy-
rin.” Results of separate experiments with
277 mice showed (a) 149 survival in 76
mice which received “Hp” and vehicle alone,
(b) 47% survival in 90 mice injected with
protoporphyrin in addition to the “Hp” and
kept in the dark, and (c) 30% survival in
109 mice injected with both porphyrins and
kept in a room illuminated with fluorescent
lights. The marked fall in total body oxygen
uptake associated with “Hp” administration
was decreased considerably by administration
of protoporphyrin.

The authers are indebted to Mrs. Pat (Murtz)
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in this investigation.

1. Modell, J., Schwartz, S., Proc. Soc. Exp. BioL.
AND MED.,, 1964, v116, 395.

2. Schwartz, S., Absolon, K., Vermund, H., Univ.
Minn. Med. Bull., 1955, v27, 1 (abst. ibid., 1955,
v27, 7).

3. Schwartz, S., in Les Maladies Du Metabolisme
Des Porphyrins, 2° Colloque International De Biolo-
gie De Saclay, 1960, Presses Universitaires De France,
Paris, 1962, p251.

4. Granick, S., Gilder, S., J. Gen. Physiol., 1946,
v30, 1.

5. Gilder, S., Granick, S., ibid., 1947, v31, 103.

6. Grinstein, M., J. Biol. Chem., 1947, v167, 515.

7. Silverstein, E., Biochem. Pharmacol., 1962, vi1,
431.

8. Schultz, J., Acta Unio. Intern. Contre Cancrum,
1960, V16, 769.

Received March 9, 1964. P.S.EB.M., 1964, v116.

On the Mechanism of Emesis Induced by 5-Hydroxytryptamine.
(29260)

RaymonDp L. CAHEN
Lafon Research Center, Maisons-Alfort, France

The author(l) has reported that intra-
venous injection of catecholamines induces
emesis in cats and dogs. Recently, Peng(2),
has confirmed these results. Studies of a
similar nature with S5-hydroxytryptamine
(SHT) have yielded seemingly contradictory
results. Bogdanski ef al(3) demonstrated that
injection of 5-hydroxytryptophan (SHTP),
the precursor of 5 HT, produces vomiting in
dogs; on the other hand, Feldberg and Sher-
wood(4) reported that SHT introduced into
the ventricles of cats does not elicit this
effect.

The experiments described here were car-
ried out to determine whether SHTP-induced
emesis in cats might be mediated through the
release of brain norepinephrine (NE).

Materials and methods. Experiments were
carried out in nonfasted cats of either sex,
weighing 1.5-4.0 kg. The animals received
50 ml of lukewarm water by stomach tube
and 20 minutes later were given various doses
of SHTP (1% solution in isotonic saline).

The emetic effects of SHTP were determined
in control cats and in cats pretreated with
various monoamine oxidase (MAOQO) inhibi-
tors (iproniazid, nialamide and isocarboxazid),
with central depressants (pentobarbital and
chlorpromazine) and with various NE-deplet-
ing agents (o-methyl-3-4 dihydroxyphenyl-
alanine [a-methyl DOPA], a-methyl-m-tyro-
sine [«-MMT] and reserpine) (5,6). The re-
sults are expressed as the proportion of cats
that showed an emetic effect. All drugs were
administered intraperitoneally unless other-
wise noted.

Results. Emesis produced by SHTP. Table
I shows that the emetic effect of SHTP (10
to 50 mg/kg, i.p.) was related to the dosage;
in doses of 50 mg/kg, SHTP produced vomit-
ing in 5 of 5 cats. No vomiting occurred in
8 cats given saline alone. Tolerance to SHTP
did not occur, for an almost identical dose-
response curve was obtained when the amino
acid was given to the animals 5 days later.
In contrast to the catecholamines which in-
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TABLE I. Effect of Various Drugs on SHTP-Induced

Emesis in Cats. Cats were pretreated with various

drugs and then given SHTP. Results are expressed
as: No. of cats vomiting/total of cats (n).

Pretreatment Dose of SHTP (mg/kg, i.p.)
(mg/kg, i.p.) 10 15 20 50
None 0/4 3/9 3/5 5/5
Iproniazid, 10 — 4/5 — —
” 20 — 6/6 — —
Nialamide, .5 — 4/6 — —
» 1.0 —  6/6 — @ —
Isocarboxazid, .5 — /4 —
” 1.0 — 5/6 —  —
Pentobarbital, 32.5 - —  0/8 -
Chlorpromazine, .25 — — 3/6 —
” .50 — — 1/5 —
Reserpine, 0.1 —  —  o/11 —
a-Methyl DOPA, 50 — — 1/5 —
a-MMT, 50 — — 1/5 —
” 75 —  — 03 —

duce emesis rapidly(1), SHTP had a latent
period of 15 to 75 minutes.

Effect of MAO inhibitors on emesis pro-
duced by SHTP. To show whether the emetic
effect is associated with formation of a bio-
genic amine, the various MAOQ inhibitors were
administered to cats 90 minutes before the
injection of SHTP (15 mg/kg, i.p.). The
MAQO inhibitors markedly increased the inci-
dence of vomiting, the higher dose of each
inhibitor producing an emetic effect in virtu-
ally 100% of the animals (Table I),

Effect of central depressants. Pentobarbital
in anesthetic doses (32.5 mg/kg) prevented
the emetic action of SHTP (20 mg/kg).
Chlorpromazine given one hour before SHTP
also appeared to exert an antiemetic effect
in nonsedative doses (0.5 mg/kg) (Table I).

Effect of drugs which block storage of
brain amines. The possibility that SHTP pro-
duces vomiting through the release of NE
was investigated by determining whether
SHTP (20 mg/kg) caused emesis in cats
when given after brain NE has been depleted
by various agents. After pretreatment with
reserpine, emesis occurred in 11 cats (Table
1), and a-methyl DOPA (50 mg/kg, i.p.) de-
creased vomiting to 1 in 5 cats. Similarly,
pretreatment with «-MMT (50 mg/kg) de-
creased the emetic effect of SHTP to 1 of 5
cats while a larger dose of o-MMT (75 mg/
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kg) prevented vomiting in 3 of 3 cats.

A particularly definitive result was ob-
tained in 3 cats that consistently vomited
after intravenous injection of 50 mg/kg of
SHTP. Pretreatment with «-MMT (50 mg/
kg, iv.) prevented the emetic effect in all
3 animals.

Discussion. These results showing that
SHTP produces emesis in cats are in accord
with those of Bogdanski et al(3) in dogs.
Preliminary results (this laboratory, unpub-
lished) indicate that cats are much more
sensitive than dogs to the emetic action of
SHTP, perhaps because of the low activity
of brain MAO and consequent slow disap-
pearance of brain monoamines in this animal.

At first glance, the results presented here
would suggest that emesis produced by SHTP
is mediated through SHTP, since this amine
is the decarboxylation product of the amino
acid, and the emetic action is enhanced by
MAO inhibitors. The time lapse between
SHTP administration and the emetic effect
would correspond to the time required for
accumulation of sufficient amounts of free
SHT in brain. These results would appear
then to be contrary to the observations of
Feldberg and Sherwood(4) who showed that
intraventricular SHT is not emetic. However,
these authors have shown that catecholamines
given by this route are effective emetics.

A number of biochemical and pharmacolog-
ical data suggest that administration of SHTP
causes release of brain NE. For example, Bog-
danski ef af(3) have shown that SHTP pro-
duces excitation in normal animals but not in
animals previously depleted of brain NE;
moreover, the excitation is antagonized by
chlorpromazine, a drug believed to act mainly
on central adrenergic mechanisms. These
findings suggest that 5HT formed from
SHTP does not by itself produce excitation
but through release of NE. Considerable bio-
chemical evidence favors the view that SHTP
can result in release of NE. Since SHTP and
DOPA decarboxylase are one and the same
enzyme(7), exogenous SHTP will be decar-
boxylated in NE as well as in SHT storage
sites. Recent studies indicate that SHT read-
ily enters NE storage granules where it pre-
sumably displaces NE(8), and that the in-
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fusion of SHT through the heart iz wvitro
causes the release of NE (unpublished work
of Nash, Costa and Brodie).

The data presented here indicate that the
emetic action of SHTP is mediated through
release of catecholamines; thus the emetic
action is abolished by pretreatment with

reserpine and is considerably reduced by pre-
treatment with a-MMT or a-methyl DOPA.

Tt is possible that the locus of action of
NE is the hypothalamus, for Hess(9) caused
emesis in cats after electrical stimulation of
this brain area which is rich in NE. Alter-
natively, NE might also act at the area post-
rema for Borison(10) has demonstrated that
ablation of this area abolishes the emetic
action of catecholamines. However, other
loci may also be involved in the action of
SHTP.

Summary. 1. S5-Hydroxytryptophan (5-
HTP) given parenterally to cats exerts eme-
sis. This effect is enhanced by various mono-
amine oxidase inhibitors and blocked by pen-
tobarbital. 2. The emetic effect of SHTP is
antagonized by chlorpromazine and by com-
pounds that deplete brain catecholamines (re-
serprine, a-methyl DOPA and a-methyl-m-

Action of Isoimmune Serum on Peritoneal Cells in vitro.*

BovceE BENNETT AND PaATRICIA LICURSI

AcTIoN oF ISOANTIBODY ON PERITONEAL CELLS

tyrosine) suggesting that SHTP acts through
release of norepinephrine.

The author wishes to express his sincere thanks to
Dr. Bernard B. Brodie for constructive and valuable
suggestions throughout these studies. The skillful
technical assistance of Simone Taurand and Andre
Pessonnier is gratefully acknowledged.

1. Cahen, R. L, C. R. Acad. Sci., Paris, 1962, v225,
1033.

2. Peng, M. T., J. Pharmacol. Exp. Therap., 1963,
v139, 345.

3. Bogdanski, D, F., Weissbach, H., Udenfriend, S.,
ibid., 1938, v122, 182.

4. Feldberg, W., Sherwood, S. L., J. Physiol., 1934,
v123, 148.

5. Hess, S. M., Connamacher, R. H., Ozaki, M.,
Udenfriend, S., J. Pharmacol. Exp. Therap., 1961,
v134, 118.

6. Costa, E., Gessa, G., Hirsch, C., Kuntzman, R.,
Brodie, B. B., Ann. N. Y. Acad. Sci., 1962, v96, 118.

7. Kuntzman, R., Shore, P. A., Bogdanski, D. F,,
Brodie, B. B., J. Neurochem., 1961, v6, 226.

8. Bertler, A., Rosengren, A. M., Rosengren, E.,
Experientia, 1960, v16, 418.

9. Hess, W. R., The Functional Organization of
the Diencephalon, Grune & Stratton, New York,
1957, pis.

10. Borison, H. L., J. Physiol., 1958, v143, 14.

Received October 28, 1963. P.S.E.B.M., 1964, v116.

(29261)

(Introduced by Lloyd J. Old)
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It has recently been shown that peritoneal
macrophages from mice are capable of phago-
cytizing tumor cells iz vitro in the presence
of isoimmune serum(l1,2). The isoimmune
serum and peritoneal macrophages were in-
variably obtained from mice of the same in-
bred strain and the immune serum was di-
rected against the isoantigens of the tumor
cells. The isoantibody would therefore be ex-
pected to combine with the antigens on the
surface of the tumor cells but not with those
of the peritoneal cells. In this report experi-

* This work was supported by grant from Am.
Cancer Soc., Inc., New York.

ments are described in which the isoimmune
serum was directed against the peritoneal
cells, and the properties of these cells were
examined in both cytotoxic(3) and phago-
cytic tests(1,2). It was found that peritoneal
macrophages when placed in tissue culture
were characterized by a high resistance to
the cytotoxic activity of isoantibody and com-
plement under conditions where peritoneal
lymphocytes, eosinophils, neutrophils and
mast cells were readily lysed. Furthermore, in
the presence of immune serum directed
against the isoantigens of both the macro-
phages and the tumor cells, peritoneal macro-



