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As reported previously (Kosuge ef al., Yakugaku Zasshi, 120, 408 (2000) ), methyl gallate, a gallic acid derivative,
which has been one of compounds isolated from extracts of Psidium geneus Myrtaceae, selectively suppresses Th2
cytokine secretion. In the present study, to examine more effective compounds than methyl gallate, the effects of various
gallic acid derivatives on the secretion of helper T cell subtype specific cytokines from anti CD3-stimulated spleen cells
were investigated. Ten ug/ml of methyl gallate and ethyl gallate remarkably suppressed the secretion of IL-4 and IL-5,
Th2 cytokines, but did not suppress meaningfully the secretion of IFN-y, a Th1 cytokine. On the other hand, the other
gallic acid derivatives suppressed the secretion of both IL-4 and IFN-y. Ten ug/ml of methyl gallate suppressed the secre-
tion of IL-2, a Th1 cytokine, but the same concentration of ethyl gallate did not suppress it. In conclusion, it seemed that
ethyl gallate was the most selective inhibitor for the secretion of Th2 cytokines among gallic acid derivatives used in this

study.
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Fig. 1. Structures of Gallic Acid Derivatives
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WIS E N XD ICE AL RENEZ 5N 5.
L 7278 T gallic acid ZFk < methyl gallate, ethyl
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locatechin gallate 12, 1#7 L)L —OPNHIRIEMN
MFETEDEZBZAONEIENS, KRITILA4 53k
PNHIRDFDEIREIT DN THEF L 2.

2. IFN-y 9% $ % Gallic Acid 5E{EDE
= 1 ug/ml @ propyl gallate, gallocatechin gal-
late, epigallocatechin gallate 7/ F Ti%, #1 CD3 #i{
RFNE < ™ Z ARG A S D IFN-y 73 &34 U
ASU7=. UL, 1ug/ml® gallic acid, methyl gal-
late, ethyl gallate fE{£ F TlZ, IFN-y &iCi3iE
EEBEMA SN o 7= (Fig. 3 white bars),
10 ug/ml @ methyl gallate & propyl gallate £/
TIE, IFN-y pWEN D LA L T, £k,
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Fig. 2. Effects of Gallic Acid Derivatives on Secretion of IL-4 from Anti CD3-Stimulated Spleen Cells of CBA/J Mice
PC indicates positive control without a gallic acid derivative. White bars: 1 ug/ml, stippled bars: 10 ug/ml, hatched bars: 100 ug/ml. All results were expressed
as means +S.D. of quadruplicate determinations. Differences were considered significant if p values were 0.05%, 0.01**, 0.001*** or less.
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Fig. 3. Effects of Gallic Acid Derivatives on Secretion of INF-y from Anti CD3-Stimulated Spleen Cells of CBA/J Mice

PC indicates positive control without a gallic acid derivative. White bars: 1 ug/ml, stippled bars: 10 ug/ml, hatched bars: 100 ug/ml. All results were expressed
as means +S.D. of quadruplicate determinations. Differences were considered significant if p values were 0.05%, 0.01**, 0.001*** or less.

gallocatechin gallate & epigallocatechin gallate 1% 71F
TTIX, IFN-y W ENIL-4 OEEER LNV E
T LU 7= (Fig. 2 U Fig. 3 stippled bars). 100
ug/ml O gallic acid & methyl gallate Z£7E F Tl
IFN-y 78I H F 0 BN h-o 7z, Ethyl gal-
late & propyl gallate HF1E T Tld, IFN-y mihEld
DU L Tz, F7z, gallocatechin gallate &
epigallocatechin gallate f7E F Tid, IFN-y 3 ih&
A% 10 pg/ml FANK; A B2 4 U 7= (Fig. 3 hatched
bars).

IFN-yS? (%, 2707 7 — 2 Ol sig bR
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DHRET TV >0 F ARy F 2 ERICHEIY
LEMEET S, Lo TLEY L)LF —7Z 0]
921213, Thl MfEIC &2 IFN-y 73BT 8% Kk
FEENWHDONEFEL W, Fig. 3D#EXD, gal-
lic acid, methyl gallate, ethyl gallate, propyl gallaten
i3, EDRETBHH CD3 Hifkn 5 D IFN-y ik &
Z KU X B 721 A%, gallocatechin gallate &
epigallocatechin gallate |3, miEEIZ7/ 5 IZHEW
IL-4 & IFN-y O & ZF R 2 2 &2
binol. Tiabb, INsOYEIE, Thl fifas
Th2 M ERITHERT 2O TER <, WAITHE
ALTwasEZONE. LENST, 100 ug/ml
THlfE M 2R U 7z gallic acid &RIRMED 72> 72
gallocatechin gallate & epigallocatechin gallate % [k

< methyl gallate, ethyl gallate, propyl gallate /3
IFN-y /Hbii3iF & A EFEETITRIRIC IL-4
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7 VILF—OMFIRIRNRTE S EE A 5N,
28, u%mmstmzw RIS IS 2 X i
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gallate & epigallocatechin gallate [ W2 o 7=,

3. IL-5 (x4 3 Gallic Acid 358D E
1 ug/ml @ gallic acid, methyl gallate, ethyl gallate,
propyl gallate fF/E F T3, Pi CD3 Hifkfilig~ 7 &
MR 2r 5 @ IL-5 7p A LTz, K
gallic acid & methyl gallate TlX, D NEE TH
> 7= (Fig. 4 white bars). 10ug/ml FMIZHB N T
13, IXTOYWETIL-5 53pWEM 1 ug/ml IFi&K
U A LTz (Fig. 4 stippled bars). 100 ug/ml

IR T T X TOWE T IL-5 W OIHNE 5
L JHZE T®dH o /= (Fig. 4 hatched bars), IL-5!D |
Th2 Ml ER, MEEsHN S EAZI NS Y1 b
714 2T, BRILOEESHMEZRET D0, 71
WF—RBIIBITHT 775 —Mllie L TERHS
NDEHEBERO 7L, EEL, #EEREDEET 5.
K IL-412XK2 gEEEDHEEZHHRT 21EA %
HbEHETSH., LENR>TTRYA NI >THD
IL-5 70 QN T8 Y L)LF — OAHNTHET 5.
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Fig. 4. Effects of Gallic Acid Derivatives on Secretion of IL-5 from Anti CD3-Stimulated Spleen Cells of CBA/J Mice
PC indicates positive control without a gallic acid derivative. White bars: 1 ug/ml, stippled bars: 10 ug/ml, hatched bars: 100 ug/ml. All results were expressed
as means +S.D. of quadruplicate determinations. Differences were considered significant if p values were 0.05%, 0.01**, 0.001*** or less.
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Fig. 5. Effects of Gallic Acid Derivatives on Secretion of IL-2 from Anti CD3-Stimulated Spleen Cells of CBA/J Mice
PC indicates positive control without a gallic acid derivative. White bars: 1 ug/ml, stippled bars: 10 ug/ml, hatched bars: 100 ug/ml. All results were expressed
as means +S.D. of quadruplicate determinations. Differences were considered significant if p values were 0.05%, 0.01**, 0.001*** or less.

R R 7y 5 D IL-5 73 2 Jifil 9 28 &2 H 9% 2
ENHSMNETR S . 100 ug/ml THEfa 2R~ L
7~ gallic acid 2k < methyl gallate, ethyl gallate,
propyl gallate |&, 187 LI)LF —EEBDHFITHER
ThdEHHENT.

4. IL-2 9% 4 % Gallic Acid 55E KDL
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DINBEE TH o 7= (Fig. S white bars). 10 ug/ml
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7= (Fig. 5 stippled bars) . 100 ug/ml 0D 84
1, FAXRLTXTOFGEERD, i CD3 ik~
w7 X AR Y 5 D IL-2 43k %, 10 pg/ml FR A0k &
D {5 X &7~ (Fig. 5 hatched bars) . IL-29 I,
IFN-y &[AERIC Thl fifah S EAINZD YA N
A > Tad& YV, natural killer (NK) fifE»n s O
IFN OFE4, T HIED S O IFN-y O L 2 if 8T
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Table 1. Inhibitory Effects of Gallic Acid Derivatives on Secretion of IL-4, IL-5,
INF-y and IL-2 from Anti CD3-Stimulated Spleen Cells of CBA/J Mice

(% of control)

Gallic acid derivatives (u/ml) 1L-4 IL-5
INF-y IL-2
1 105.8 3.5 108.6 30.4
Gallic acid 10 60.9 1.1 85.7 15.2
100 26.5 0.4 75.1 10.4
1 90.2 5.6 91.9 63.0
Methyl gallate 10 21.3 9.5 72.3 59.2
100 22.0 12.8 83.0 58.1
1 26.5 58.9 100.6 116.7
Ethyl gallate 10 27.8 39.5 92.5 126.1
100 29.4 19.4 65.0 36.7
1 58.9 29.9 67.0 63.5
Propyl gallate 10 27.5 18.2 58.5 60.2
100 42.6 12.2 67.0 38.5
1 85.1 — 78.8 —
Gallocatechin gallate 10 61.6 — 20.7 —
100 3.7 — 2.0 —
1 725 — 65.1 —
Epigallocatechin gallate 10 61.4 — 22.1 —
100 3.1 — 2.9 —
%. L7=M>5T, ethyl gallate Z & < gallic acid % 136, 2348-2357 (1986).
RO Thl Y1 N1 > TH D IL-2 DI HRd 2) Seder R. A., Paul W. E., Annu. Rev. Im-
BYEBLRFIEOMN DD EEA SN, munol., 12, 635-673 (1994).

DL DR S 25 N7 gallic acid &7 0 7k 3) Salgame? P., Abrar'ns J. S, ‘Clayberger C.,
e F T OH CD3 FERI = ™ 2 2 5 O & Goldstein H., Convit J., Modlin R. L., Bloom
i L CD3 FURRIES D 2 Al > B. R., Science, 254, 279-282 (1991).

~ Na=A - 221 A [o)
T A bAA TR O control IZHY HEIG (% 4) MinerK. T, Croft M., J. Immunol., 160, 5280
of control) % Table 1 ICE O TRLEZ. DY) ~5287 (1998).
BXOREE CHlaEMN %2R Lk gallic acid, 7L 5) Barve S. S., Cohen D. A., De Benedetti A.,
NE—ZB[EEHITYWETHAZENWEEIN T Rhoads R. E., Kaplan A. M., J. Immunol.,
% propyl gallate,?62? Thl %1 N1 > & Th2 ¥ 152, 1171-1181 <199Af)'
M S DA LR IR ) B R X 72 7o 6) Farrar M. A., Schreiber R. D., Annu. Rev.
- gall hin eallate & epigall hin eallate i Immunol., 11, 571-611 (1993).
- ga ocatec‘ in gallate & epigallocatechin gallate 7)  Oppenheim J. J., Neta R., FASEB J., 8, 158
I 8BY LIIF—OEEIZIZOMh W EE 26N~ 162 (1994) .
Table 1 12789 & 5 1T ethyl gallate I3 s A9 Z IR 8) Paul W. E., Ohara J., Annu. Rev. Immunol.,
W Th2 31 b A > pibzifif Lz, Lo 5, 429-459 (1987).
T, &A= gallic acid 7&K D T, ethyl 9) Paul W. E., Seder R. A., Cell, 76, 241-251
gallate 71 1 B 7 L)L ¥ —2MHT5MEELT, & (1994). . o
SEHTHDEE BN 10) Rapoport M. J., Jaramillo A., lerls D.,
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