No, 8 2143

%}z%n)lﬁlgxﬁxz'ﬁég&% UDC 615.375.015.4.076.9 : 547.583.5.09

Disodium N-(2-Carboxyphenyl)-4-chloroanthranilate:
Enhancement of Immune Response in Mice®

Effects of disodium N-(2-carboxyphenyl)-4-chloroanthranilate, which was newly
synthesized, on the immune response in mice were investigated. An oral administra-
tion of this compound increased the production of splenic plaque forming cells against
both a thymus-dependent (sheep red blood cells) and a thymus-independent antigen
(bacterial lipopolysaccharide).

Keywords new diphenylamine; immune response; adjuvant activity; splenic
plaque forming cell; sheep red blood cell; bacterial lipopolysaccharide

During investigations of biological activities of a new series of diphenylamine deriva-
tives, disodium N-(2-carboxyphenyl)-4-chloroanthranilate (CCA) was found to have an immu-
noenhancing activity. In this article, we will describe that an oral administration of CCA
stimulates immune response against sheep red blood cells (SRBC) and bacterial lipopolysac-
charide in mice. ;

Five to 6 weeks old male inbred mice of IV CS strain, maintained in our laboratory, were
used in all the experiments.

Mice were intravenously injected with 1107 SRBC (Toshiba Kagaku Kogyo). Number
of hemolytic plaque forming cells (PI'C) in the spleen was determined 48-hr after immuniza-
tion, according to the method of Cunningham, ef al.?

As shown in Table I, CCA increased the number of splenic PFC at a dose of 10, 50, or
100 mg/kg, but did not at 2 mg/kg, when orally administered 24-hr after immunization.

Tasie I.  Effect of Oral Administration of Various Doses of CCA
on Anti-SRBC PFC Response in Mice

Dose No. of PFCJ/108

(mg/kg) mice PFC/spleen spleen/ cells

0 16 298+ 34 371443

2 7 218+40 357471
10 18 437 49 609 + 820
50 15 422 + 442 577 £ 759
100 6 410471 472482 ¢
Non-immunized 6 64 1200 103 + 349

Mice were intravenously injected with 1x107 SRBC. Fourty-eight hours later,
splenic PFC number was determined. CCA was orally administered 24hr after
immunization. Value indicates mean + S.E.

Statistically significant difference from controls; a) $<{0.025, b) p<0.005, ¢) p<C0.05.

Table 1T shows a relationship between the effect and the timing of administration of
CCA. An oral dose of 50 mg/kg of CCA showed an enhancing effect when given simultane-
ously with, 6 or 24-hr after immunization, but did not when administered 24-hr before.

Subsequently, the effect of CCA on primary immune response against thymus-independ-
ent antigen, E. coli 065: B5 lipopolysaccharide (LPS) (Difco Lab.), was investigated. Mice
were intraperitoneally injected with 5 ug of LPS, and killed 4 days later for the splenic PFC

1) This work was presented at the 97th Annual Meeting of Pharmaceutical Society of Japan, Tokyo, April,
1977.
2) A.J. Cunningham and A. Szenberg, Immunology, 14, 599 (1968).
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. Tasie II. Ralationship between Enhancing Activity of CCA on
Immune Response to SRBC and Timing of Administration

Timing of ..+ No.of PFC/108
adminis't%ation mice PFC/spleen spleen/ cells
"~ Control 26 297 +29 368 +32
24 hr before 21 283+ 30 360447
Simultaneous 19 455+ 54 637 + 859
6 hr after 19 4224610 561 + 749
24 hr after 21. 420+ 49 6144619
Non-immunized 8 60+179) 96+319

Mice were intravenously injected with 1x 107 SRBC. PFC assay was performed 48
hr a ter immunization. CCA of a dose of 50 mg/kg was orally administered at various
intervals from antigen injection. Value indicates mean + S.E.

Statistically significant different from controls: a) $<(0.05, b) $<0.005, ¢} p<C0.001.

assay. LPS-coated SRBC were prepared according to the chromium-chloride coupling

method.® »
As shown in Table III, an oral administration of CCA 24-hr after antigen injection re-
sulted in an increase of splenic PFC number at a dose of 10 or 50 mg/kg, in comparison with

control.

Tapre III. Effect of CCA on Primary Immune Response
to LPS in Mice

No. of PFC/108
Treatment mice PFC/spleen spleen cells
Control 10 90530+ 4978 612454
CCA 10 mg/kg 10 - 112940+ 63049 796+ 690
CCA 50 mg/kg 9 - 139955+ 11444% 941 4699

Mice were intraperitoneally injected with 5 ug of LPS. CCA was orally administered
24-hr, and splenic PFC assay was performed 4 days after immunization. Value indicates

mean + S.E.
Statistically significant difference from controls: a) »<0.05, b) $<0.005.

From these results, we concluded that CCA stimulated the immune responses against
both a thymus-dependent and a thymus-independent antigen. Previously reported immu-
nostimulating substances with relatively low molecular weight, are antibiotics such as diketo-
coriolin,¥ amphotericin B,% or nystatin,® and vitamin A7 or E.® Tetramisoleis well known
as the chemically synthetic immunostimulant, which is used for the immunotherapy of cancer
and infectious diseases in mice,” and rheumatoid arthritis in human® CCA is a newly

3) P.J. Baker, P.W. Stashak, and B. Prescott, Appl. Microbiol., 17, 422 (1969).

4) M. Ishizuka, H. linuma, T. Takeuchi, and H. Umezawa, J. Auntibiotics, 25, 320 (1972).

5) T. Blanke, R. Little, R. Lynch, H. Lin, and G. Medoff, “Critical Factors in Cancer Immunology,” vol.
10, ed. by J. Schultz and R.C. Leif, Academic Press Inc., New York, 1975, p. 349.

6) H. Ishikawa, H. Narimatsu, and K. Saito, Cellular Immunol., 17, 300 (1975).

7) B.E. Cohen and L.K. Cohen, J. Immunol., 111, 1376 (1973). ‘

8) P.A. Campbell, H.R. Cooper, R.H. Heinzerling, and R.P. Tengerdy, Proc. Soc. Exp. Biol. Med., 146,
465 (1974).

9) G. Renoux and M. Renoux, J. Immunol., 113, 779 (1974); M.R. Irwin and H.D. Knight, Infection and
Immunity, 12, 1098 (1975); G. Renoux and M. Renoux, Infection and Immunity, 8, 544 (1973); G.
Renoux and M. Renoux, Nature, 240, 217 (1972); M.A. Chirigos, J.W. Pearson, and J. Pryor, Cancer

" Res., 33, 2615 (1973). v ‘

10) E.C. Huskisson, P.A. Dieppe, J. Scott, J. Traphell, H.W. Balme, and D.A. Willoughby, Lancet, i, 393
(1976); E.M. Veys, H. Miclants, A. De Bussere, L. Decrans, and P. Gabriel, ibid., i, 808 (1976).
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synthesized simple chemical, and has a new basal skeleton of chemical structure which is
quite different from that of the known immunostimulants hitherto reported. Investigations
for the medicinal application of this chemical are now undergoing in some experimental
models for human diseases.

Research Laboratories, Y oSHIYUKI OHSUGX
Chugai Phaymaceutical Co., Ltd. Tosuiaki NAKANO
41-8, Takada 3-chome, Toshima-ku, H
Tokyo 171, Japan Suun-1cH1 HAaTA
TakasH1 MATSUNO

Yasuno Nisan

Received May 16, 1977 Yosuio TAKAGAKI

hem, . Bull, : .2
[265 (%?215&%6(19‘;7)] UDC 547.754.04 : 547.239.2.04

Synthesis of a Mutagenic Principle isolated from
Tryptophan Pyrolysate

A potent mutagen, 3-amino-1-methyl-56H-pyrido[4,3-bJindole isolated from tryp-
tophan pyrolysate was synthesized.

Keywords tryptophan pyrolysate; mutagen; amino-5H-pyrido[4,3-b]indole;
y-carboline; tar constituent

In the course of our study? on biologically active tar constituents, we isolated two
potent mutagens, named Trp-P-1 and Trp-P-2, from tryptophan pyrolysate.? The struc-
ture of Trp-P-1 was determined by X-ray crystallography as 8-amino-1,4-dimethyl-5H-pyrido-
[4,3-b]indole, and that of Trp-P-2 was deduced as CH,
8-amino-1-methyl-5H-pyrido[4,3-b]indole mainly AL, AL
by a spectral comparison with Trp-P-1. Inthe [ |77 — (TN
present communication, we wish to report a VO NN/CN  CHLCN N\ “N/N\/“NH,
synthesis of Trp-P-2 in a quite simple way.

To a solution of 2-cyanomethylindole® (500 mg) in acetonitrile (10 ml) was added alu-
minum trichloride (5.0 g), and the mixture was refluxed for 12 hr. After addition of water,
neutral and acidic products were removed by ether, and the basic fraction was extracted,
after basification by solid K,CO,;, with methylene chloride and then ethyl acetate. The
crude basic product (173 mg) was dissolved in a small amount of methanol and few mililiters
of ethyl acetate, and a drop of acetic acid was added. The crystalline precipitates (67 mg)
were collected and recrystallized from ethyl acetate containing methanol to give the acetate,
plates, mp 2560—260° (the crystal form changed at about 220°.) The chromatography (silica
gel, ethyl acetate—ethanol) of the mother liquor yielded an additional crystalline (54 mg).
The identification with the authentic sample (Trp-P-2 acetate) was performed by the com-

1) T. Kosuge and H. Zenda, J. Syn. Chem. Japan, 34, 612 (1976).

2) T. Sugimura, T. Kawachi, M. Nagao, T. Yahagi, Y. Seino, T. Okamoto, K. Shudo, T. Kosuge, K. Tsuji,.
K. Wakabayashi, Y. Iitaka and A. Itai, Proc. Japan Acad. Sci., 53, 58 (1977).
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