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Effects of Salicylate on Prophylactic Counter-Irritation.*

(26959)

D. C. Bowman, D. B. Dormuing! ann S, €. Harris
Department of Physiology and Pharmacology, Northwestern University Dental School, Chicago

A pre-existing imtlammation produced by
mechanical (1) or chemical (2) irritation
has been shown to inhibit partially the re-
sponse elicited by a subsequent irritation.
It has been found in rats that when AgNO,
is used as the chemical irritant, the maxi-
mum inhibition of inflammation, as evalu-
ated by the edematous response, occurs
when the initial irritation precedes the sec-
ond irritation by 12-15 hours (3). Because
of the extensive use of salicylates in treat-
ment of mflammation, this study was under-
taken to cvaluate their etfects on this pro-
phylactic counter-irritation mechanism.

Materials and methods. The test sites
used in this study were the ankles of male
albino rats (300-450 g). Chemical irritation
was accomplished by injection of 0.10 ml
of 1% silver nitrate into the joint under
light ether anesthesia (4). Salicvlate admin-
istration was accomplished by introducing
50 mg of sodium salicylate in 2 ml of wa-
ter via stomach tube. The edematous re-
sponse was evaluated by measuring to the
nearest millimeter the circumference of the
leg immediately superior to the ankle joint.
An analysis of variance has shown that
there is no significant difference betwcen
investigators or repeat measurements in this
laboratory. For comparative purposes and
ease in presentation, the percent increments
in circumference were calculated,

During this study 2 series of experiments
were performed. Since statistical analysis
(“t” ratios) showed no significant differ-
ences between the 2 series, they have been
combined for economy of presentation. The
animals were divided into the following
treatment groups:
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A-only the test ankle was irritated (con-
trol group) ;

B—sodium salicylate was administered 1
hour prior to irritation of the test
ankle ;

(C—the opposite ankle was irritated 15
hours prior to irritation of the test
ankle ;

D—sodium salicylate was administered
16 hours prior, and the opposite ankle
was irritated 15 hours prior to irrita-
tion of the test ankle; and

I'-—the opposite ankle was irritated 15
hours prior, and sodium salicylate
was administered 1 hour prior to ir-
ritation of the test ankle.

Results. In Table T are presented the
mean percent increases in circumference of
the test ankles following irritation with
AgNO,. For the control group (A) the peak
response (ca. 55% ) was reached within 12
hours and was maintained through the sec-
ond day; thereafter the swelling subsided
and the ankle regained its initial size in 2
weeks, Administration of sodium salicylate
one hour prior to irritation of the test ankle
resulted in a marked inhibition of edema.
The amount of swelling for this treatment
{ B) was significantly less (P < .01) than
that occurring in the control group at the
12, 24, and 48 hour determinations, which as
noted above correspond to the period of
maximum swelling.

In the prior-irritation group (treatment
C), in which the opposite ankle was irri-
tated 15 hours previous to injection of the
test ankle, the ankle swelling was much less
than in the control group. The differences
were significant at the 6, 12, 24, 48, and
120-hour determinations. Also, this prior-
irritation group exhibited less mean swelling
than the salicylate-treated group, but the
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TABLE I. Effects of Prior Treatment with Sodium Salicylate and/or Prior Irritation on Per-
cent Increments of Ankle Edema.

Hours after irritation of test ankle with AgNO,

Treatments n 6 12 24 48 72 120 168 336
A. None 10 44+ 5*55+5 55+ 4 56+ 7 48+10 42+ 9 27T+ 9 242
B. Nasal.(-1hr) 10 37+ 7 44+ 6 45+ 8 44+ 8 40+15 3415 22+13 3+ 4
C. Prior irrit. 21 26+ 9 3710 42+ 8 40+ 8 38+ 9 26+11 1610 1+2
(15 hr)

D. Nasal. (<16 21 3811 50+ 8 5610 53 +11 46 +10 37 +15 2514 4+ 4
hr) ; prior
irrit. (=15 hr)

E. Prior irrit. 21 2811 38+11 41+ 8 40+11 34+19 31+15 24+14 25
(-15hr; Na
sal. (-1 hr)

Treatment comparisons showing significant differences (P <.01)t

AwvsB 12,24,48 hr BvsC Ghr CvsD 6,12,24,48,72,336 hr
AwvsC 6,12,24, 48,72, 120, 168 hr BusD 24hr CosE —
AwvsD ByvsE — DvsE 6,12, 24,48 hr

AvsE 6,12,24,48 hr

* Mean =+ stand. dev.

difference was significant at the 6 hour
reading only. When salicylate was admin-
istered prior to irritation of the opposite
ankle (treatment D), thereby inhibiting the
“inflammatory” response of the first ankle,
the test ankles swelled nearly as much as
those of the controls and differed as much
from group C as did the controls. In those
rats receiving salicylate one hour prior to
irritation of the test ankle (treatment E),
the opposite ankle having been irriated 15
hours previously, the amount of edema was
less than that of the controls; the difference
was significant at 6, 12, 24 and 48 hours.
The amount of swelling, however, was not
significantly less than that obtained with
salicylate (treatment B) or prior-irritation
(treatment C) alone.

Discussion. As we reported previously,
the maximum inhibition of edema in the
test ankle occurs when the prophylactic
counter-irritation (PCI) precedes by 12 to
15 hours the irritation of the test ankle. In
this study, PCI inhibited the edematous re-
sponse of the test ankle to a slightly greater
extent than did sodium salicylate. This, how-
ever, is not a significant finding since we
have noted greater inhibition of swelling
with higher doses of sodium salicylate than

t ¢¢t?’ ratio.

were used here. This substantiates the re-
ports of others (4,5). On the other hand, a
greater inhibition of the swelling might oc-
cur if the degree of inflammation of the
first ankle was increased by injecting a
larger quantity of irritant. The dose of 0.10
ml of 1% AgNO; was chosen because with
larger quantities sloughing and visible
necrosis often resulted.

Administration of salicylate shortly be-
fore irritation of the test ankle did not aug-
ment the inhibition produced by PCI. One
explanation for the lack of summation is
the possible interference of one mechanism
with the other. An alternative explanation is
that both PCI and salicylate utilize essen-
tially the same terminal mechanisms with
the result that under the conditions of this
experiment either treatment alone leads to
near exhaustion of the anti-edema mechan-
isms. Laden et al (1) have shown that the
“protection” afforded by PCI is also pres-
ent in adrenalectomized and hypophysec-
tomized animals. Further, Kelemen (5),
subscribing to the permissive theory for
corticoid activity, reports that although cor-
ticoids are necessary for the anti-edema ac-
tion of salicylates, the latter do not operate
through the hypophyseal-cortical axis. These
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observations, therefore, rule out the hypo-
physeal-cortical axis as a common mech-
anism.

Of even more interest is the effect seen
when salicylate was given just prior to PCL.
Here the inhibition of the edematous re-
sponse usually produced by PCI was mark-
edly reduced, if not lost all together. The
interference by salicylate upon the PCI
mechanism, as mentioned above, is one pos-
sibility for explaining this effect. An alter-
nate possibility of this salicylate effect is
that by reducing the inflammatory response
to the first irritation the stimulus to the
counter-irritation mechanism is sufficiently
reduced as not to alter the second inflamma-
tion under the conditions of this study.

The existing evidence suggests that PCI
leads to production of a generalized hypore-
activity to irritation. Local hyporeactivity
at the site of irritation has been established
(6,7,8,9). By altering or blocking the PCI
mechanism, salicylates may allow a more
rapid return to the initial reactivity. How-
ever, until the nature of this “protection”
against inflammation afforded by PCI is
established, it is difficult to evaluate the
salicylate effect in this study.

Summary. The effects of sodium salicy-
late on prophylactic counter-irritation, ac-

CELL STRAIN ANTIGENS BY IMMUNOFLUORESCENCE

complished by irritating the opposite ankle
15 hours prior to the test ankle, were studied
in rats. It was found that: (1) The capaci-
ties to inhibit edema by prophylactic coun-
ter-irritation and sodium salicylate were
similar; (2) Sodium salicylate administered
1 hour prior to irritation of the test ankle
did not increase the degree of inhibition pro-
duced by prophylactic counter-irritation;
and (3) Sodium salicylate given 1 hour
prior to the prophylactic counter-irritation
caused the latter’s anti-edema effect to be
lost.
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Species-Related Antigens of Mammalian Cell Strains
as Determined by Immunofluorescence.*+ (26960)

CyriL S. StuLBERG, WiLLiaM F. SimpsoN, AND LAWRENCE BERMAN

Child Research Center of Michigan, and Dept. of Pathology,
Wayne State University College of Medicine, Detroit

In the development of characterizing pro-
cedures for cultured cell strains, identifica-
tion of their species of origin is of primary
importance, especially since it is commonly

* This study was supported by Grant from Nat.
Cancer Inst.

1 Presented in part at April 1961 meeting of Fed.
Am. Soc. Exp. Biol.

known that some cell strains have become
contaminated with others of diverse parent-
age. This problem has been approached in
several ways, including chromosomal analy-
ses(1), virus susceptibility(2), and immu-
nologic identification(3-4). In an effort to
identify cell strains in a manner analogous
to the systematic serology long employed in





