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It was recently reported that ACTH is
capable of suppressing the phenomenon of
Jocal tissue reactivity, when administered in-
tramuscularly 2 hours prior to the provoca-
tive injection of meningococcus culture fil-
trate(1). The experiments embodied in the
following paper serve to extend these ob-
servations.

Experimental. Substances failing to inkibit
or modifv the phenomenon of local tissue re-
activity to bacterial filtrates. The interpreta-
tion of the results of the present studies is
facilitated by considering the failure of a
variety of substances to inhibit or modify the
phenomenon of local tissue reactivity.

In published(2) and unpublished experi-
ments by one of the authors (G.S.), the sub-
stances employed were administered re-
peatedly by various routes. The substances
which failed to suppress the phenomenon were
acetylcholine, adenosine-5-phosphoric acid,
alvpin. antiplatelet serum, amino acids in
various combinations, ascorbic acid, atropine,
benadryl, biotin, calcium chloride, calcium
gluconate, casein hydrolysate, choline, co-
caine, congo red, curare, DCA, dicumarol,
distilled water, estradiol, ether general anes-
thesia, folic acid, glucose, heparin, hesperidin,
histaminase, histamine, india ink, inositol,
lemon *‘citrin,” milk, Niagara sky blue, nico-
tinic acid, pantothenic acid, paraminobenzoic
acid, physostigmine hydrochloride, pilocar-
pine, progesterone, pyribenzamine, pyridin
(in doses reducing significantly the blood
platelet count), pyridoxal, pyridoxamine,
pyridoxine, rat liver extract, rat spleen ex-
tract, riboflavin, sodium oxalate, sulfadiazine,
sulfanilamide, sulfathiazole, thiamine, a-toco-
pherot. trypan blue, trypsin, urethane, vitamin
K (water soluble and oil soluble prepara-
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tions), wheat germ oil, and yeast extract.
Becker(3) showed that BAL, mapharsen.
partial exsanguination and thyroidectomy
failed to inhibit the phenomenon, while Smith
and Humphrey observed no effect with anthi-
san(4).

Substances capable of suppressing the
phenomenon of local tissue reactivity. The
bacterial preparations used for the preparatory
and provocative injections were meningococ-
cus, 44B, “agar washings” filtrates(2). Rab-
bits were prepared by a single intradermal in-
jection of 0.25 ml of the filtrate diluted 1 : 2
and injected intravenously 24 hours later
with 125 to 150 multiples of the minimal
provocative dose. The doses employed gave
large strongly positive reactions in over 90%
of the control animals.

As may be seen from Table I, cortisone
gave consistent inhibition of the phenomenon,
when administered intramuscularly 2 hours
prior to the provocative injection of the
bacterial filtrate. Longer (Group 7) and
shorter intervals (not recorded in the table)
between the administration of cortisone and
the provocative injection of the bacterial
filtrate were less effective. The dose of corti-
sone required for consistent suppression was
approximately 6 times greater than that of
ACTH.

Lewin and Wassen(5) reported beneficial
clinical effects similar to ACTH and corti-
sone from DCA and ascorbic acid. Thus we
studied the effect of these substances on the
phenomenon, (Group 1). The treatment
failed to modify the phenomenon.

Smith and Humphrey(4) reported recently
that sodium salicylate was capable of sup-
pressing the phenomenon elicited with E. coli
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TABLE I Suppression of the Phenomenon of Local Tissue Reaectivity.

Treatment Results
Group N - N
No. Suhstance Total dose  Method of administration Positive Doubtful Negative
1 DCA and 10 mg [.M. 2 hr prior prov. inj. b} 1 0
Sodium ascorhate lg I.V. 10 min. prior prov. inj.
2 Cortisone 12.5 mg L.M. 2 hr prior prov. inj. 4 2 0
3 i 25 7 ' 2 1 3
4 ’? 0 7 > 4 2 0
b » 50000 » 2 0 1
6 ) woo » 1 1 4
7 e 6o .M. 4l prior prov. inj. 2 0 1
&  Sodium salicylate 1.6 g/kg  I.P.20 min. prior prep. inj. 12 0 17
18 hr, ¥4 hr prior prov. inj.
and 2 hr after prov. inj.
9 Calcium pantothenate 0.8 *? 2 6 0 0
10 Sodium salicylate and 1.6 *? " 0 1 3
Calcium pantothenate (.8 7?
11 Sodium salicylate and 1.6 27 77 0 0 10
Calcium pantothenate 0.4 77
12 Sodium salicylate and 1.6’ i 2 0 4
Calcium pantothenate 0.2 72
13  Sodium salteylateand 1.6 *° 7’ 1 0 5
Cortisone 50 mg .M. 2 hr prior prov. inj.
14 ACTH 12.5 mg 1.M. 2 hr prior prov.inj. 2 0 14
15 Sodium salieylate and 1.6 g/kg  I.P. 20 min. prior prep. inj. 2 0 3
18 hr, 15 by prior prov. inj.
and 2 hr after prov. inj.
ACTH 7.0 mg LML 2 hr prior prov. inj.
Controls — — — 65 3 3
for
groups
1-15
Prep. inj. = Inrmrdernml preparatory injection of the bacterial filtrate; prov. inj. —intravenous
provocative injection of the bacterial filtrate; I.M. = intramuscularly; I.V. = intravenously; I.P. —

intraperitoneally.

toxin. In some rabbits the reaction was
completely inhibited, while in others the size
of the reaction was markedly reduced. In
our studies (Table I, Group 8) using a
stronger toxin (meningococcus) the phenome-
non was completely inhibited in 17 out of 29
rabbits, while in the remaining animals the
reactions were strongly positive. The size
of the reactions was not reduced.

Calcium pantothenate alone failed to pro-
duce any effect upon the phenomenon (Table
I, Group 9). However, optimum combined
doses of sodium salicylate and calcium panto-
thenate resulted in suppression of the phe-
nomenon in all animals tested (Group II).
Apparently, calcium pantothenate enhanced
the suppressing effect of sodium salicylate
without directly affecting the phenomenon.

Apparently the addition of sodium salicy-

late may enhance the effect of an insufficient
dose of cortisone, while the action of ACTH
in subminimal concentration is not improved
by the addition of sodium salicylate (Groups
5, 13 and 13).

Discussion. The most important feature
of the phenomenon of local tissue reactivity
is profound vascular damage in the prepared
site, which can only be elicited when the pro-
vocative injection is made into the general
circulation. No satisfactory explanation is
yet available concerning the necessity of in-
troducing the provocative agent into the
vascular system. Several possible mechanisms
may be considered.

The possibility that a disturbance in the
coagulation system is necessary for the elicita-
tion of the reaction is not supported by the
fact that agents capable of altering blood
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coagulation, namely, distilled water, heparin,
dicumarol, vitamin K, calcium salts, sodium
oxalate, pyridine, and anti-platelet serum fail
to produce any effect on the phenomenon.
The role of the peripheral and central nervous
system in the provocation of the phenomenon
is excluded by lack of effect of general anes-
thesia and a variety of local anesthetics,
atropine, acetylcholine, physostigmine, curare
and pilocarpine. The suggestion that the re-
action may be caused by release of histamine
following the provocative injection is not
borne out by the inability of histamine to
provoke the reaction and the failure of hista-
minase and antihistaminics to exert any in-
fluence. Assumption receiving most support
is that the damage to vascular endothelium
necessary for the production of the reaction
can be elicited only when the provocative
agent is brought in contact with the endothel-
ium intravascularly. Becker recently showed
that HN,, benzol and x-ray radiation(3) are
capable of suppressing the phenomenon. He
postulated that these agents produce the sup-
pression by rendering the vascular endothe-
lium anergic in the prepared site, thus pre-
venting it from reacting to the provocative
agent. Recently Schlang(6) confirmed the
observations of Becker. In studying the
mechanism of this inhibition he found that
protection of the prepared site from the effect
of HN, failed to influence the inhibition of
the reaction. In contrast, protection of the
lower limbs from the action of HN, by
aortic occlusion decreased or prevented the
inhibition. He concluded that the effect of
HN, was the result of systemic rather than
local action.

Our observed suppression of the phenome-
non by ACTH and cortisone indicates that
provocation of the phenomenon depends on
adrenal cortical function. Then the reported
suppression of the phenomenon by sodium
salicylate needs further examination. Drugs
and certain environmental factors are capable
of influencing adrenal cortical function, as
judged by the decrease in concentration of
adrenal ascorbic acid(7). Possibly then,
the suppressing effect of sodium salicylate on
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the phenomenon is indirect, being mediated
by the adrenal cortex. Thus, we examined
the effect of pantothenic acid. Pantothenic
acid deficiency produces adrenal cortical dam-
age(8) and probably some adrenal cortical
disfunction. According to Gaunt, Liling and
Mushett(9), rats on a diet deficient in panto-
thenic acid show a decreased resistance to
water intoxication. Sodium salicylate gave
suppression of the phenomenon only in 17
out of 29 rabbits tested. Since the effect
of sodium salicylate may be mediated through
the adrenal cortex it seemed of interest to
determine the effect of pantothenic acid on
the action of sodium salicylate. Pantothenic
acid enhanced the suppressive action of
sodium salicylate on the phenomenon, since
pantothenic acid in itself fails to show any
effect.

Although non-anaphylactic in nature, the
phenomenon is due to a profound alteration
in vascular reactivity. Direct and indirect
clinical evidence strongly suggests that the
phenomenon demonstrates the mechanism
underlying the production of a variety of
spontaneous diseases and syndromes of known
and unknown etiology in which vascular
lesions are a predominant feature(1,10).
These diseases fall into the spectrum of
therapeutic activity of ACTH and cortisone.
The ability of the agents to suppress the
phenomenon points again to the role the
phenomenon plays in the elicitation of these
diseases and at the same time offers an
experimental approach for the elucidation of
the beneficial therapeutic effect of these
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agents. Since the combined treatment with
sodium salicylate and calcium pantothenate
proved effective experimentally, the clinical
trial of the combination may be worthy of
consideration.

Summary. ACTH. cortisone and sodium
salicylate were capable of suppressing the
phenomenon of local tissue reactivity. The
dose of cortisone required for the inhibition
was approximately 6 times greater than that
of ACTH. Sodium salicylate completely in-
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hibited the phenomenon in 17 out of 29
rabbits while in the remaining animals the
reactions were strongly positive. Pantothenic
acid, which had no effect upon the phenom-
enon by itself, enhanced significantly the sup-
pressing effect of sodium salicylate.
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Demonstration of Increased Gonadotrophic Hormone Production in Cas-

trated Mice with Intrasplenic Ovarian Grafts.*
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Granulosa cell tumors, luteomas and mixed
tumors occur in intrasplenic or intrapancre-
atic ovarian grafts in castrated rats(1) and
mice(2). It has been demonstrated that the
livers of animals of these species can in-
activate estrogenic hormones(3-5) and that
castrated rats or mice with intrasplenic ovar-
ian grafts remain in diestrus after the first
few weeks from the time of grafting(l.2).
Therefore, it has been concluded that the
pituitary glands of these animals are of the
castrate type and produce greatly increased
amounts of gonadotrophic hormones, with the
resultant formation of ovarian tumors. In
support of this concept, it has been shown
(1.2,6) that the presence of an intact ovary,
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or of vascular adhesions between the graft
and the body wall or the uterus, or the ad-
ministration of estrogenic or androgenic hor-
mones prevents the occurrence of ovarian
tumors in intrasplenic ovarian grafts. No
direct determination of the rate of production
of gonadotrophic hormones in castrated ani-
mals with intrasplenic ovarian grafts has been
reported. However, Jungck, Heller and Nel-
son(7) bioassayed the pituitary glands of
castrated rats with intrasplenic ovarian grafts
and found only a slight increase in gonado-
trophic potency, with an equal increase in the
rats with adhesions between the graft and the
body wall. Their experiment was not critical,
since the gonadotrophic content of the pitui-
tary gland may not be proportional to the
rate of release of gonadotrophins from it(8).
The technic of parabiosis provides a method
for assaying circulating gonadotrophins. The
output of pituitary gonadotrophins is increased
in castrated(9) and x-rayed(10) rats as de-
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