NP

- S

TN 7 R SR Y

“,‘1‘ m > ‘a2 h

ittt deh o

L

P
a0

t

JeAllergy 41, 152~ 163 (1968). Bp 28/REU 27/1SD 1700

Demonstration of human reagin using
monkey tissues

VI. Pharmacologic studies of in vitro passive sensitization of monkey
ileum with sera from atopic patients

Setsuo Kobayashi, )M.D., Ladimer A. Dushenski, )M.D., Jean Pierre
Girard, M.D., and Carl E. Arbesman, M.D., Buffalo, N

The responsc of isolatcd monkey ilcum to various chemical substances which have
been described as mcdiators in the anaphylactic antigrn-antibody reaction were
studied previously.2 In this report, scvoral matervials that supposcdly inhibit thesc
actions in this system arc prescuted. The cffect of these antagonists on the preoven-
tion of a contraction of a sensitized strip of monkey ilcum following the addition
of the specific antigen was likcwise determined. In this manncr, and with all these
data available, the probable mcdiators of the antigen-antibody rcaction in the
Schultz-Dale~type monkey ileum system could be assessed. It would appear that
histamine was the most important mediator of the antigen-antibody rcaction in this
system. This conclusion is based on the observations listed below. (1) Chlorphenira-
mine maleate and BP400 were able to suppress the contractions of the monkey ileum
produced by histamine and anaphylactic challenge in relatively small dosages (0.05
to 1 ug), respectively. (2) There was no close correlation between the inhibition
of the anaphylactic contractions and those produced by serotonin or bradykinin.
(8) Phenol, phenylbutazone, salicylic acid, and hydrocortisonc each inhibited the
contractions produced by each of the chemical mediators (histamine, serotonin, and
bradykinin) and the anaphylactic challenge to the same degree. There wuos no
specific action of any of these inhibitory agents, and relatively huge dnsages were
necessary to produce thesc effccts. Hence, it is assumed that they have a direct
action on the ability of the muscle to contract, rather than a specific antagonistic
action on any of the mediators. (4) KB-95 demonstrated much more potent anti-
bradykinin activity than any of the other drugs tested.
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revious reports from this laboratory™ ? have shown that the sera of atopic
individuals can passively sensitize the monkey ileum in vitro. The addition of
the specific antigen to this sensitized strip of tissue in a muscle bath produces
a contraction. The exact mechanism of this reaction of the monkey ileum has
not as yet been fully elucidated.

It is theorized® * that the antigen-antibody complex triggers an enzymatic
mechanism which releases certain chemical mediators, which produce a muscle
contraction. Several of these substances, such as histamine, SRS-A, serotonin,
bradykinin, and perhaps acetylcholine, have been implicated in this reaction.

Many studies®!* employing the Schultz-Dale technique with guinea pig
ileum have shown that histamine, SRS-A, and possibly serotonin are the primary
chemical mediators which produce the muscle contraction. Inasmuch as the
chief mediators involved in anaphylaxis vary with the species of animal used,
it was deemed advisable to study this problem in the isolated monkey ileum.

In a recent report,? it was shown that the nonsensitized monkey and guinea
pig ileum respond similarly to histamine, SRS-A, serotonin, and bradykinin.
In order to further determine the mediators released in the monkey ileum anti-
gen-antibody system, certain substances which inhibit the reactions of these
mediators were studied.

MATERIALS AND METHODS

The following materials were investigated for their ability to prevent con-
tractions clicited by the various chemical mediators: chlorpheniramine maleate,®
9. (N-methyl-piperidylidine-4’)-thioxanthene maleate,t Iysergic aecid dicthyl-
amide,} atropine sulfate,§ hydrocortisone sodinm suecinate,|| 1-(N-methyl-pipen-
dyl-4’)-3-phenyl-4-benzyl-pyrazolone-5,§ phenylbutazone,# phenol,** and sali-
eylic acid.tt

These antagonists were diluted in Tyrode’s solution and the pH adjusted to
7.2 by the addition of NaOH. There was no demonstrable effect on the muscle
strips when these substances were added, in the dilutions studied, to the muscle
chamber. Eight to 10 minutes after the addition of the antagonist, the muscle
was challenged by the addition of the various mediatorstt or the specifie anti-
gen. The concentration of each of the mediators which gave a maximal response
(as measured by this techniqueif) was kept constant. The minimal amount of
each antagonist which competely suppressed muscle contraction in response to
each stimulus under investigation was determined.

_—mr-trimeton, Schering Corporation, Union, N. J.

{BP400, Sandoz Pharmaceuticals, Hanover, X. J.

$1.SD25, Sandoz Pharmaccuticals, Hanover, N. J.

$Burroughs Wellcome and Company, Tuckahoe, N. J.

§Solu-cortef, The Upjohn Company, Kalamazoo, AMich.

YKB95, Sandoz Pharmaceuticals, Hanover, N. J.

#Geigy Pharmaceuticals, Yonkers, N. Y.

#sTisher Scientific Company, Pittsburgh, Pa.

$i{There was not sufficient SRS-A material for study.

${The highest excursion of the pen that could be recorded on the ink-writing Poly-
graph when a constant tension was applied to the transducer and a constant amplification
maintained throughout the experiments,
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The monkey ileum was passively sensitized in vitro by the technique pre-
viously described.! The concentration of the same serum (1 to 500 dilution)
for sensitization and antigen (0.5 ml. of 1 to 1,000 dilution of 5 per cent rag-
weed extract) for challenge was kept eonstant throughout all these experiments.
The various antagonists were added to the muscle bath which eontained the
passively sensitized strip of monkey ileum prior to the addition of the challeng-
ing antigen. This type of reaction will be referred to throughout the paper and
tables as the anaphylactic response (or anaphylaxis). At least 6 strips of tissue
were used for each determination. The results reported are the average of many
experiments with each antagonist and each mediator or allergen and were quite
reproducible. The variability of inhibition of response was + 20 per cent.

In the figures and tables presented, the concentrations of the agents are
expressed as amounts added to the 10 ml. tissue bath.

RESULTS

1. The effects of an antihistaminic

Chlorpheniramine maleate was used as a eclassical histamine antagonist.
As shown in Table I, 0.05 pg of this substance produced complete inhibition of
the histamine response. Three mierograms, sixty times the amount necessary to
inhibit the histamine response, was needed to inhibit completely the serotonin

response. One hundred micrograms of chlorpheniramine maleate were required .

to block the bradykinin response.
The antianaphylactic action of this drug on sensitized monkey ileum was

Table I. Effect of chlorpheniramine maleate on the response of mediators and
enaphylazis of the monkey ileum

::;‘;:’;;’c’:’g % Inhibition of challenging agents*
Chlorphenira- ’ Anaphylaxist
mine maleate Histamine Serotonin Bradykinin (10 mg. histamine
(rg) (20 ng.)t (0.1 pg) (20 ug) equivalent)
100 100
50 70
10 50
3 100 N.D.
2 75 N.D.
1 40 0 100
0.5 40 80
0.1 40 40
0.05 100 N.D. 20
0.02 45 N.D. N.D.
0.01 40 N.D. 0
0.005 25 N.D.
0.0025 0 : N.D.
N.D. = not done.
*Eo - Ei . s pars . cer sy
Fo x 100: Eo — response without inhibitor; Ei = response with inhibitor.

tNanogram (0.001 microgram).

$Responses to ragweed cxtract of strips sensitized with the serum (1 to 500) of a rag-
weed-sensitive patient,
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very pronounced, but approximately 20 times more material was necessary to
inhibit this reaetion than that required to prevent the histamine response.

2. The effect of antiserotonin agents

A. 9-(N-dMethyl-piperidylidine-1')-thioxanthene maleate (BP400). This com-

pound has been described as having potent antiserotonin activity in other

species. Its chemieal strueture is closely related to the phenothiazines.!? The ef-
feets of this drug on the monkey ileum are shown in Table II. Although 2.5
ug of BP400 inhibited the muscle response produced by serotonin, only 0.1 ug
was neecessary to prevent the response induced by histamine. Hence its ability
to inhibit histamine was almost equivalent to that of chlopheniramine. The
effect of BP400 on the bradykinin response was very weak and 50 ug were re-
quired to abolish this response. :

The antianaphylactic activity of this drug was high and only 1 ug of BP400
was necessary to prevent the contraction induced by the specifie antigen. This
was less than was necessary to inhibit the serotinin reaction but 10 times more
than was required to abolish the histamine eontraction.

B. Atropine and LSD25. It was assumed that the monkey ileum had two
serotonin receptors.’® ** ITence both atropine and LSD25 were studied for their
effects individually and in combinations against serotinin and the various other
stimulators. The effect of LSD25 alone against the scrotonin response of the
monkey ileum was very weak (ED30: 10 ug against 0.1 ug of serotonin); even
100 pg of LSD25 did not completely inhibit the serotonin response.

The effect of atropine alone on serotonin response in monkey ileum was also
extremely weak; as much as 2 mg. in the bath did not completely inhibit the

. response induced by 0.1 pg of serotonin. However, when hoth drugs were tested

simultancously, they induced potent antiserotonin activity in the monkey ileum

Table Il. Effect of BP400 on the responses to mediators and anaphylaxis of the
monkey ileum ‘

) %% Inhibition of challenging agents*
Inhibiting | - Anaphylaxist
substance Histamine Serotonin I Bradykinin (10 ng. histamine
BP400 (ug) (20 ng.) | (0.1 pg) (20 ng.) equivalent )
50 : 100
10 50
25 100 N.D.
1 90 0 100
0.2 70 57
0.1 100 70 50
0.05 75 50 14
0.01 65 20 N.D.
0.0025 40 N.D. N.D.
N.D. = not done.
*Eo - Ei i
Fo x 100: Eo = response without inhibitor; Ei = response with inhibitor.

tResponszes by ragweed extract of strips semsitized with serum (1 to 500) of a rag-
weed-sensitive patient. :
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(Table III). By contrast, huge doscs of the combination of these substances
were needed to inhibit the histamine, the bradykinin, and the anaphylactic
responses.

3. The effect of antibradykinin agents

Although there is no known drug with highly specific antibradykinin activity,
the following chemicals were tested for this property:

A. Phenylbutazone. Phenylbutazone (Table IV) showed the strongest effect
on 8 bradykinin response, It had slightly less inhibitory activity on the reaction
induced by histamine and produced the weakest protection against a serotonin

Table lll. Effect of combination of LSD25 and atropine on the responses to media-
tors and anaphylazxis of the monkey ileum

Inhibiting substances % Inhibition of challenging agent~
Anaphylazist
(10 ng.
Atropine LSD2s Histamine Serotonin Bradykinin histamine
(rg) (1g) (20 ng.) (0.1 pg) (20 ng.) equivalent )
100 50 100 100
50 25 75 90 100
30 15 50 N.D. N.D.
20 10 25 . 50 40
10 5 N.D. N.D. 20
2 1 N.D. 100 N.D. 0
1 0.5 75
0.5 0.25 : 25
0.2 0.1 0
N.D. = not done.
*Eo - Ei . o . sy s
o X 100: Eo = response without inhibitor; Ei = response with inhibitor.

tResponses by ragweed extract of strips sensitized with serum (1 to 500) of a rag-
weed-sensitive patient.

Table IV. Effect of phenylbutazone on the responses to mediators and enaphy-
laxis of the monkey ileum

% Inhibition of challenging agent*

Inhibiting
sudstance Anaphylaxist
phenylbuta- Histamine Serotonin Bradykinin (10 ng. hisiamine
zone (mg.) (20 ng.) (0.1 pg) (20 ng.) equivalent)
24 ’ 85
1.8 60
1.2 100 50 100
0.9 50 N.D. 95 . 100
0.6 0 37 75 42
0.3 N.D. 0 0
0.06 0
N.D. = not done.
*Eo - Ei . . )
——=—x 100: Eo = response without inhibitor; Ei = response with inhibitor.

Eo

tResponses by ragweed extract of strips sensitized with serum (1 to 500) of rag-
weed-sensitive patient.
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response. Phenylbutazone's antianaphylactic activity was slightly greater than
its antihistaminie and antibradykinin properties.

B. 1-(N-Methyl-pipendyl-1’)-3-phenyl-i-benzyl-pyrazolonc-5 (KB95). KB95
is a modified pyrazol derivative!® but is not similar to other known pyrazol
compounds; it represents, together with piperylon, a prototype of a new class
of piperidinopyrazol compounds. The results (Table V) indicated that KB95 has
a relatively potent antibradykinin action as compared with other substances
studied. Only 15 ug were necessary to prevent the hradykinin response, whereas
100 pg of chlorpheniramine, 50 pg of BP400, and 1,200 ng of phenylbutazone
were needed to produce the same pharmacologic effect. KB95 was more effective
against serotonin than was phenylbutazone.

Table V. Effect of KB95 on the responses to mediators and anaphylaxis of the
monkey ileum

% Inhibition of challenging agent*

Inhidbiting . Anaphylarist
substance Histamine Serotonin Bradykinin (10 ng. histamine
KB95 (rg) (20 ng.) (0.1 pg) (20 ng.) equivalent)

15 100

10 100 100 80 100

6 100 90 80 83

3 80 70 75 66

2 70 N.D. N.D. N.D.

1 N.D. 30 N.D. 46

0.6 20 20 50 N.D.

0.3 N.D. 10 20 0

N.D. = not done.
*Eo - Ei
Eo

tResponses by ragweed extract of strips semsitized with the serum (1 to 500) of a rag-
weed-sensitive patient.

x 100: Eo == responses without inhibitor; Ei = responses with inhibitor.

Table VI. Effect of salicylic acid on the responses to mediators and to anaphy-
laxis of the monkey ileum

% Inhibition of challenging agent*

Anaphylaxist

Inhibiting substance

(10 ng. hista-

salicylic acid Histamine Serotonin Bradykinin mine equiva-
{mg.) (20 ng.) (0.1 un) (20 ng.) lent)
14 100 100 100 100
10 70 N.D. N.D. 75
7 N.D. 95 50 N.D.
5 60 N.D. N.D. N.D.
35 N.D. 75 0 N.D.
0.7 N.D. 35 N.D.
N.D. == not done.
*Eo - Fi

Eo

fResponses by ragweed extract of strips semsitized with the serum (1 to 500) of a rag-
weed-sensitive patient.

% 100: Eo = responses without inhibitor; Ei = responses with inhibitor.
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Table VII. Effect of hydrocortisone on the responses to mediators and to anaphy-
laxis of the monkey tleum

% Inhibition of challenging ayent*

Anaphylarist
.. Inhibiting substance (10 ng. hista-
hydrocortisone Histamine Serotonin Bradykinin mine equiva-

(mg.) (20 ng.) (0.1 pa) (20 na.) lent )

10 100 100 : 100 100

L3 75 80 75 -25

1 0 0 0 0

0.5 0 0 0 0

0.1 0 0 0 0

*Eo - Ei . . .
T x 100: Eo = responses without inhibitor; Ei = responses with inhibitor.,

TResponses by ragweed extract of strips sensitized with the serum (1 to 500) of a rag-
weed-sensitive patient.

Table VIII. Effect of phenol on the responses to mediators and to anaphylaris
of the monkey ileum

% Inhibition of challenging agent*
Anaphylarist
Inhibiting substance (10 ng. hista-
phenol Histamine Scrotonin Bradykinin mine equiva-
{mg.) (20 ng.) (0.1 pa) (20 ng.) lent)
250 100 N.D. : N.D. N.D.
125 62 95 100 85
90 N.D. N.D. N.D. 65
50 N.D. 30 30 N.D.
N.D. = not done.
*Eo - Ei

Eo X 100: Eo = responses without inhibitor; Ei = responses with inhibitor.
o

TResponses by ragweed extract of strips sensitized with the serum (1 to 500) of a rag-
weed-sensitive patient.

Table IX. Comparison of ED50 inhibition of the various agents in Schultz-Dale
experiments in the monkey ileum

ED50 inhibition to the response of :
Anaphylaris
(10 ng. hista-
Histamine Serotonin Bradykinin mine equiva-
Drugs studied (20 ng.) (0.1 uy) (20 ng.) lent)
BP400 0.007 0.05 10 0.1
Chlorpheniramine
maleate 0.025 1.4 10 0.2
KB95 1.5 2 0.6 1.3
Atropine + LSD 30+15 0.7+ 0.335 20 +10 26 +13
Phenol 90 70 70 60
Phenylbutazone 900 ° 1,200 500 700
Salicylic acid 2,500 2,500 7,000 2,500
Hydrocortisone 4,000 : 3,500 4,000 8,300
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C. Salicylic acid. The effects of salieylic acid on the moukey ileum are pre-
sented in Table VI. These results indicated that salieylic acid is equally effeetive
in inhibiting the responses to various mediators and the anaphylactic reaction.
These findings were similar to those with phenylbutazone, except that inhibitory
activity on the bradyvkinin response was slightly less. As a whole, the dose
required for inhibition of cach of these mediators was quite large, namely, from
1to 14 mg. in a 10 ml. bath. ‘

4. Miscellaneous inhibitory agents

A. Hydrocortisone (Table VII). Huge doses of hydrocortisone (5.0 to 10 mg.)
inhibited all responses equally. These results suggested that hydrocortisone had
a toxic rather than specific inhibitory aectivity on these responses. The antian-
aphylactic activity of hydrocortisone on the monkey ileum was extremely weuk,
as shown by the fact that even 5 mg. of hydrocortisone did not prevent a contrac.
tion of sensitized gut. In a few experiments it appeared that this dose of steroid
actually enhanced the anaphylactic response.

B. Phenol. Results in Table VIII indicated that approximately 100 to 250
rg significantly prevented the responses by the varicus mediators as well as hy
antigen. The inhibitory effect of phenol on all these responses was similar,

5. Comparison of ED50 inhibition of used agents

As presented in Table 1X, all agents were arranged in order of the poteney
of antihistaminic action. It is of interest that this order of antihistaminic poteney
exactly correlates with antianaphylactic potency, whereas antiserotonin or anti-
bradykinin action did not corrclate.

If these antagonists were compared on a weight basis, the most potent
inhibitory activity on anaphylaetic and histamine response was obtained with
BP400. The next most effective agent was chlorpheniramine maleate.

Each of the top four agents tested (Table IX) showed some selective antag-
onistic action. The lower four agents (phenol, phenylbutazone, salicvlic acid,
and hydrocortisone) did not demonstrate any selective action against a particular
mediator, and huge doses were required to produce inhibition

DISCUSSION

Results obtained with ehlorpheniramine maleate in the monkey ileum indi-
cated that the agent has potent antihistaminic action and practically no anti-
bradykinin action. The effect of this drug on scrotonin response is of interest,
sinee small doses are partially inhibitory, but very large doses are necessary
for complete inhibition. These results are similar to those reported by Ciad-
dum,® * who studied the inhibitory action of antihistaminies to serotonin
response in the guinea pig ileum.

The effects of antihistaminies on the Schultz-Dale-type anaphylactie reac-
tion (employing the guinea pig ileum) have been reported by many investi-
gators.®* 1" All these reports have confirmed that antihistaminies themselves
do not inhibit the anaphylactic reaction as well as the histamine response. The
results presented indicate that approximately 20 times more chlorpheniramine

i
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maleate was neéessary to prevent the anaphylactic reaction (in the monkey ileum
sensitized by reaginic antibody) than the histamine-induced contraction. It
must be pointed out that the anaphylactic response was equivalent to the response
of 10pg of histamine, whereas inhibition studies of 20 ug of histamine were
reported. Henee, in reality the difference between inhibition of anaphylactie
response and histamine response is about twiee that deseribed. However, the
antianaphylactic aetivity of chlorpheniramine was significantly greater than
the inhibitory activity on the responses to bradykinin. These results suggest
that when the monkey ileum is sensitized with reaginie antibody, bradykinin
probably does not play an important role in the muscular response following the
addition of antigen.

Why antihistamine does not abolish the anaphylactic reaction to the same
degree as the histamine reaction is still not clear. Two hypotheses are pro-
posed™ ¥7: (1) The difference in coneentration of endogenously liberated hista-
mine and exogenously added histamine near the effector cells may be important
because mast cells are closely embedded between smooth musele cells.’® (2) Other
kinds of mediators, which may not be inhibited by an antihistaminic, may be
involved.

BP400 showed marked antihistaminie, antianaphylactic, and antiserotonin
activity and weak antibradykinin activity. In the guinea pig ileum or rat uterus,
BP400 also has pronounced antiacetylcholine effects as well as antiserotonin and
antihistaminic activity. Moreover, in higher concentrations, it inhibits bradykinin
and oxytocin action.’* Leme' obscrved a competitive antagonistic effect of
thioxanthene (BP100) on bradykinin responses in the guinea pig. These reports
are quite similar to our results with monkey ileum.

Fishlock? reported that LSD completely blocked the response of serotonin

- on cireular musele of the human ileum. We observed that neither atropine nor

LSD alone completely blocked the effect of serotonin on monkey ileum. However,

the combination of atropine and LSD could inhibit the response of the monkey

ileum to serotonin. These results appear to agree with the findings of Geiger
and colleagues® and Gaddum and colleagues'® that there are two kinds of
serotonin receptors in guinea pig ileum. Henee one could postulate that the
monkey ileum has similar receptors.

The inhibitory action of this combination on the anaphylactie response was
very weak. Even the doses which eompletely inhibited the serotonin response did
not show any inhibitory aetion on an antigen-induced contraction. These find-
ings suggest that serotonin probably plays little or no role in the anaphylactic
reaction of the monkey ileum. However, Gieiger® ¢ reported that in Schultz-Dale—
type experiments with the guinea pig ileum, serotonin plays some role in muscular
contraction. Fink,* by using the same methods as Geiger, reported that a combi-
nation of antihistaminie, atropine, and LSD ecould inhibit all responses to
serotonin, histamine, and anaphylaxis.

The effects of the combination of atropine and LSD on the histamine and
bradykinin response, as well as on anaphylaxis, eould well be nonspecifie, since
the dose which was needed for inhibition was high. Broeklehurst® has mentioned
that atropine, 10° Gm. per milliliter, prevented the SRS-A contraction non-
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specifically, but Berry?! observed that neither atropine nor LSD reduced the
response to SRS-A.

Collier,2? Bonta,?® and Mitchell** have reported that phenylbutazone can
prevent the bradykinin response of smooth muscle. Our results indicated that
phenylbutazone seems to have relatively potent antibradykinin action as com-
pared to its ability to inhibit the other mediators studied. However, it was not
clear whether this activity is specifie or nonspecific.

These data indicate that phenylbutazone, in relatively high dosages, can
inhibit the muscle contraction of the monkey ileum produced by the addition
of the various mediators and anaphylaxis. These results agree with the observa-
tions of other investigators using the guinea pig ileum.® ** However, others® % 2
reported that phenylbutazone acts as a nonspecific inhibitor of muscle contraction
and generally suppresses the cell funetion.

KB-95 had more potent inhibitory activity than did phenylbutazone on
the responses to the mediators and to anaphylaxis in the monkey ileum. Its anti-
serotonin activity was much greater than that of phenylbutazone if compared
on a weight basis. Only 15 ug of KB-95 was necessary to inhibit the serotonin
stimulus, whereas even 2.4 mg. of phenylbutazone could not cause 100 per eent
inhibition. KB-95 had much stronger antibradykinin aetivity than did any of
the other drugs tested. In our experimental results, KB-95 suppressed essentially
equally the responses to histamine, serotonin, bradykinin, and anaphylaxis.

Several observers® *+ 2728 have reported that acetylsalieylic acid (ASA)
inhibits the action of histamine, SRS-A, and anaphylaxis in the guinea pig.
Mitchell>* noted an antibradykinin effeet of this drug. However, Mongar® ¢ has
reported that salicylates depress the oxygen consumption and contractility of
smooth musele in about the same concentration at which they inhibit histamine
release.

In our studies, we found that huge doses (14 mg.) of ASA were necessary
to suppress contractions of the monkey ileum when subsequently challenged by
each of the mediators or by specific antigen. These findings with the monkey
ileum agree with the reports of other investigators listed above. It would appear
from the lack of speecific inhibition and the large amounts necessary that ASA
has a nonspecific effeet on the contractility of the smooth muscle itself.® ¢

Hydrocortisone had practically no inhibitory activity on the responses of
the monkey ilecum to any of the mediators. It also lacked antianaphylactic
activity. This ohservation agrees with work reported by many previous investi-
gators?®-32 that the corticosteroids will not prevent anaphylactic shock of the
intact- animal. On the other hand, Trethewic®® 3° noted that cortisone acetate
depressed the response of the gut to exogenous histamine and SRS-A in the
guinea pig. However, other investigators® * could not confirm these findings.

Phenol, in amounts much less than either phenylbutazone or hydrocortisone,
was able to prevent equally the contractions of the monkey ileum produced by
each of the mediators tested and the anaphylactic challenge. Several reports!s ¢
have demonstrated that phenol ean prevent histamine reclease and also have a
direct suppressive action on the muscle. Hence, in view of these reports and our
findings, one eould assume that phenol does not have a specific action on any
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particular mediators. Nevertheless, from a practical point of view, one must take
into account that this substance can suppress the anaphylactie response, and
therefore antigen used for challenge of sensitized tissue in experimental systems
should be devoid of phenol.

During the course of these investigations, it was necessary to determine
whether the specific antagonists fix to the monkey ileum or whether their presence
in the muscle bath alone produce their effects. Hence, in comparative experi-
ments, after the particular antagonist was added to the tissue for the preseribed
period, the tissue was washed six to eight times prior to the addition of the
specific mediator (agonist) or the speecific antigen. The response of the tissues
was the same whether the ileum was washed or not prior to exposure to the
particular stimulant. This would indicate that the antagonists studied remain
fixed to the tissue and prevent the contraction of the gut.

The comparison of ED350 inhibition of all the agents studied here indicated
that in the monkey ileum system there was good correlation between the
inhibitory activity to histamine and anaphylactic responses, but not between
the anaphylactic reactions and bradykinin responses. However, there are several
reports™ 3% 35 which suggest that bradykinin has some role in anaphylaxis
in certain animal species.

Mitchell** mentioned that bradykinin is thought to be a second phase media-
tor of the inflammatory response. In the first phase there is an inerease of capil-
lary permeability resulting from histamine activity. Plasma protein then enters
the tissue spaces, and kallikrein, which is produced by damaged cells, releases
bradykinin from a.-globulin. These reports ean explain the results that brady-
kinin may not be involved in the Schultz-Dale reaction of monkey tissues as
it was performed in vitro under blood-free conditions.

Comparative results of serotonin responses appear to show some supplemen-
tary participation in the anaphylactic response. Serotonin has been reported to
be an active chemical mediator in the rat uterus! and mouse uterus.*® However,
there is no unaminity of opinion on the relationship of serotonin release in the
guinea pig to anaphylactic reactions. Some investigatorst felt that serotonin
is liberated, whereas others™ 1% 2° could not varify these findings. Although there
are no previous reports on the role of serotonin in anaphylaxis of the monkey
ileum, serotonin probably does not play an important role in this reaction.

We wish to thank Dr. Leon Schmidt of the National Primate Center in Davis,
California, and the Virology Department of the State University of New York at Buffalo
for supplying us with the monkeys for these experiments.
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