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Fig.1. Structures of procyanidins
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Fig.2 Effects of ACT intake on serum OV A-specific IgE (a), IgG1 (b) and 1gG2 (c) titers in W/Wv mice orally sensitized by OVA

Bars represent mean values +S.E.M. for 5 mice. The asterisk indicates significant difference from the control group value (*F < 0.05).
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Fig.3 Changes in body temperature on the sensitized

W/W" mice after ASA

*Significantly different from control at P< 0.05.
Each value represents mean values + S.E.M of 5 mice.
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Table 1 Flow cytometric analysis of the [EL in W/W" mice
Blank Control  0.1% ACT 0.5%ACT 1% ACT 1% ACT 1% ACT
(non-oral sens. (non-oral sens.
Jor 9 weeks.) or 2 weeks.)
CD3*p7* (T cell) 86660 826+51 B45+55 889+36  90.1£22* 907E25*  §94+3.8*
CD4'CD8  (TCRafCD4) 131429 158459 129459  164%44  10.7%2.0 7.943.0* 8.0+2.4%
CD4*CD8*  (TCRafCD4CDSuw) 24.1+£92 291+57 290+81 338%51  253%75 24.7+124  103+42
CDSa*CDSp*  (CDSaa) 349+7.0 372%6.1 383%47 446£54  499k6.1%  50.7HG0*  41.7£2.5%+
CD8a*CDSB* (TCRapCDSup) 392498 325%84 339%109 305471 31.7£84 365186 432+5.1
TCRafi y5*  (TCRyS) 34412 20407 22+12  36+10% 101£1.7% 95439% 1542094+
TCRaf*y&  (TCRafl) 89441 903145 909%16 907423  B4.7k19* B5.0E48*  B0.244.6*

ACT was ad libitiunm administered to the W/W" mice in the form of a solution dissolved in distilled water with levels of 0%, 0.1% ACT, 0.5% ACT and 1% ACT
in terms of the dose-dependent study. The control group (n=5) and ACT groups (0.1 % ACT, 0.5%ACT and 1% ACT, each n=5) had free access to water and
each ACT solution, respectively. All of these mice were sensitized by the administration of 1.0 mg OV A by daily gavage for 9 weeks. As far as the study for
assessing the effect of just the ACT intake on the population of T cells in the IEL, the 1% ACT with non-oral sens. for 9 weeks (n=5) and 1% ACT with non-oral
sens. for 2 weeks (n=5) were investigated without the oral sensitization of OVA for 9 weeks and 2 weeks, respectively. The blank group (n=5) had free access to
water and the MF diet without the oral sensitization of OVA and ACT feeding for 9 weeks. The values represent mean-S.E.M. (% (gated)), *,**Significant

difference from control at P<0.05 and P<0.01, respectively.

Table 2 Flow cytometric Analysis of the I[EL in BALB/c mice

CD34p7+ CD4+CD8oct CD4+CD8a-  CD8a+CD8B- CDSu+CD8B+ TCRop-TCRyS+ TCRaf+TCRys-

(TCel) (TCRapCD4CDSac) (TCRafCDA4) (CD8xet)  (TCRaBCDSap)  (TCRyS) (TCRaf)
Control 74.16.4 74%1.7 93405 39.4:£4.0 22.4+6.4 26.944.1 46.3+6.8
ACT 83.6+4.9 81459 63%18 48.145.7+ 28,9459 35.7:6.1* 51.8+7.3

The values represent mean=+S.E.M. (% (gated)), *Significantly different from control at P< 0.05.
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Fig. 1. Effects of GSP-H and GSP-L on degranulation. (A) The activity of [-hexosaminidase released into the
culture media from RBL-2H3 cells treated with GSP samples was measured when stimulated with DNP;-HSA (Ag). (B)
f-hexosaminidase assay was performed when stimulated with Tg instead of Ag. The results are the percentage of the total
B-hexosaminidase released in the supernatant after Ag stimulation, and are the mean + SD of three or four independent ex-
periments. (n=3 or4; *, p<0.05; **, p<0.01). (C) Histamine release assay. The same experiment in A and B was done us-
ing DNP30-HSA. Histamine released from RBL cells was measured to ensure that GSP-H inhibit degranulation, not the en-
zyme reaction (B-hexosaminidase). The results show inhibition rate (%) (» = 2) (D) The ear-swelling response was tested in
Balb/c mice (SLC, Japan) in order to determine the effects of GSP-H on the immediate-hypersensitivity reaction. Hybridoma
cells (IGELa2) were injected subcutaneously into the back of the neck of each animal. After 10 days, ear thickness was
measured using an upright thickness gauge. The ear-swelling response was then initiated by picryl-chloride challenge to the
ventral side of the neck. Ear thickness was measured 1 h after the challenge. Ketotifen (0.2 mg/ml) was used as a positive
control. GSP-H (10 mg/mouse) was orally administered to the mice before antigen stimulation.
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Fig. 2. Effect of GSP-H on IgE-mediated signaling. FceRI-induced activation of Syk, PLCyl, and PLCy2 is not
inhibited by GSP-H. RBL cells were sensitized with IgE (0.5 pg/ml) overnight and then incubated with DNP30-HSA (0.2
pg/ml) for the indicated time (0.5, 5, 15, or 30 min) after GSP-H (50 pg/ml) treatment or buffer for 10 min. Cold lysis buffer
was added to the cells in a 10-cm culture dish and prepared cell lysates. For Syk phosphorylation, cell lysates were immuno-
precipitated with anti-Syk (N-19), followed by protein A-agarose at 4°C under gentle rotation. The immunoblot was probed
with anti-phosphotyrosine Ab (4G10). For phosphorylation of PLCyl and PLCy2, immunoblots were prepared from whole
cell lysates and probed with polyclonal anti-PLCy1 (Tyr’®), and PLCy2 (Tyr'*'"). Results are representative of three experi-
ments. Similar results were obtained.
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Fig.5 Microscopic changes in the colons of ACT-treated mice. Representative photomicrographs of hematoxylin and
eosin-stained colonic tissue from untreated (left), DSS-treated control (middle), and 1% ACT + DSS-treated (right) mice on
day 7 after initiation of DSS administration.
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Fig.6 Changes in cytokine production by IEL after ACT administration. IEL from the small
intestine were prepared from untreated mice (M) and those treated with 1% ACT mice for 14
days (). Freshly isolated |IEL were cultured with immobilized anti-CD3 antibody for 48 h,
and the supernatants were collected to determine the concentrations of IFN-y and TGF-§ by
ELISA. Data are presented as means = SEM (n = 12). 1, P < 0.05 versus value for
untreated mice.
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Fig.7 ACT suppresses the PMA-induced production and transcription of IL-8 in Caco-2 cells by inhibiting the activation of NF-
kB. (A) Caco-2 cells were incubated at 37 ° C for 6 h in PMA with or without various concentrations of ACT. The amount of IL-8
in the supernatant was analyzed by ELISA. (B) Effect of ACT on translocation of NF-«B to the nucleus. Cells were incubated for
2h with or without PMA in the presence of ACT. Western blot analysis of NF-«xB/p65 in nuclear extracts is shown. The gel is
representative of results that were obtained in triplicate experiments.
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Fig. 3 The inhibition of IgE-induced membrane ruffling
by GSP-H. RBL-2H3 cells were sensitized with IgE (0.5 pg/ml)
overnight. After treated with GSP-H (50 pg/ml) at 37°C for 10 min,
the cells were stimulated with DNP30-HSA (0.2 pg/ml) at 37°C for
5 min. After Ag stimulation, cells were fixed, permeabilized and
stained with Texas Red-labeled phalloidin (F-actin). blank,
no stimulation; 4g, DNP30-HSA stimulation alone; GSP-H + Ag,
DNP30-HSA stimulation after GSP-H treatment; GSP-H alone,
GSP-H treatment alone. F-actin was located around the cell periph-
ery in resting cells (blank). FceRI aggregation induced membrane
ruffling and actin remodeling was observed (Ag). FceRl-induced
membrane ruffling was impaired by GSP-H (GSP-H + Ag). GSP-L
showed no morphological changes (GSP-L). Arrow indicates
F-actin accumulation.
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Effects of CS on the Serum Antigen-Specific Antibody Titer in Secondary Immune Re-
Bars represent mean values = S. D. of 5 mice. CS (400 mg/kg/day) was administered orally from

the first immunization to 7d after the second immunization.
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Figure 3 Effect of CS on the serum histamine concentrations in the OVA-challenged mice. Serum

. samples were collected after 10 min ip. administration of OVA. Bars represent mean values + S. D. of 4
mice. CS was orally administered from the first immunization to the time of the active systemic anaphy-
laxis test. Mice were challenged with 1 mg antigen. Asterisk indicates the significance of difference from
the control value (¥**P < 0.01, *P < 0.05).
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Figure 4 Effects of CS on the inmunized mice ear swelling responses 1 hr after epicutancous chal-
lenge with picryl chloride. Bars represent mean values + S. D. of 5 mice (10 ears). CS was administered

orally from the first immunization. *P < 0.05 compared with control (saline).
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Figure 5 Effects of CS administration on the cytokine production of splenocytes in vitro. BALB/c mice
(n=5) were intraperitoneally injected on d 0 and 10 with 20 (g of OVA and 2 mg of AI(OH), at a total
volume of 400 (J1, and orally administered CS (ad libitum) from 7 day before 15t immunization to 7days
after the 2nd immunization. Splenocytes (5.0 x 10° cells/ml) were collected on d 18 and were co-cultured
with OVA (final 100 Cg/ml). The amounts of cytokines in the supernatant were measured by ELISA. As-
terisk indicates the significance of difference from the control value (**P < 0.01, *P < 0.05). Bars represent

mean values (+ S. D.) for 6 wells.



Table 1 Percentage of IEL expressing surface antigenic markers in each group

TCRaf TCRyS CD8aa CD8ap CDh4

CS (ad libitum) 534 +£44* 328+ 41 45967 22645 175%£52%

CS (400 mg/kg/day) 49.1 38 289+*53 47228 203 £26 13.3E£30%

control 468 £:38 317X 17 507X L7 178X 19 99=%x1l

Data are means == S.D. (% (gated)), n = 5. * Significantly difference from control at 7 <0.05.

CS (ad libitum) was administered orally “ad libitum” from 7d before the first immunization to 7d after
the second immunization. CS (400 mg/kg/day) was administered by gavage from the first
immunization to 7d after the second immunization. The control group had ad libitum free access to
water,

Table 2 Percentage of splenocytes expressing surface antigenic markers in each group

CD3'CD45R/B220- CD3 CD45R/B220* CD4*CD§ CD4 CD8" CD4'CD25"

(T cell) (B cell) (CD4) (CD8)
CS 38.0 = 2.8 529 % 2.0 277 +20% 11.8£07*% 4405
control 362 £ 28 532 %26 252+ 13 10809 3.9=*03

Data are means = S.D. (% (gated)), n = 8. *,** Significantly difference from control at P < 0.05 and P <
0.01, respectively. CS was administered orally “ad libitum” from 7d before the first immunization to 7d after
the second immunization. The control group had ad libitum free access to water.
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Table 5-1a. Hematology-Group mean values in female rats
after 2 weeks of treatment
= Dose No. of Ht Hb RBC MCV MCH MCHC RDW HDW PLT MPV PDW
mgkiday) snimals ) @ ol (M) R AL (%) GMD g0l (L (%)
examined
o 4 Mean 403 14.0 724 557 19.3 347 (5 204 1218 81 60.1
sbh. 21 o7 025 Lo 0.4 02 05 0.10 159 0.5 [ ]
1000 4 Mean 40.1 138 6.96 7 19.9 344 124 1.97 1308 7.8 9.1
sD. 05 o1 0 L6 08 05 05 0M 1 s 24
2500 4 Mean 389 135 6483 569 194 a7 124 205 a7 82 (18]
$D. 12 os 03 12 05 0.3 a4 012 220 0.6 10
S.D. : Standard deviation.
Table 5-1b. Hematology-Group mean values in female rats
after 2 weeks of treatment
Doss  No.of 1 Hb  RBC  MCY  MCH MCHC RDW HDW  FLT  MPV  PDW
mgkgiday) animals ) @dD ol (@) (g BUL (%) (D 0% (L) %)
cxamined,
0% 4 Mem 401 138 U5 S61 193 M3 123 200 133 83 610
SD. 06 o3 010 0.9 02 08 02 0.12 236 0.7 2.7
5000 3 Mean 395 137 6.94 57.0 193 7 127 222 1302 .7 0.7
SD. 021 a1 017 1.0 06 04 04 0.0 128 09 22
5.D. : Standard devistion.
), b): Animals were administrated twice 2t interval of 30 minutes.
(a: the vehicle, b; the test substanco)
Table 5-2a. Hematology-Group mean values in female rats
after 2 weeks of treatment
Dose  No.of PCT  MPC  PCDW  MPM  PMDW  Retis ®Retis CHr  MCVr
mg/kgiday) animals %) el (el (pg) P (0L (%) (G (i)
expmined
(1] 4 Mecan 0.98 21.0 78 1.46 0.59 180.1 25 19.1 61.8
$D. 009 08 01 04 004 574 08 02 0.5
1000 4 Mean 102 21.6 78 145 0.59 176.1 26 19.5 62.6
SD. 018 ¢k 3 0.1 0.05 0.03 282 0.4 us 13
2500 4 Mean 1.06 20.8 72 1.45 0.60 202.2 30 196 63.6
$D. 012 10 02 009 006 63.0 11 07 17

5.D. : Standard deoviation.

Table 5-2b.
after 2 weeks of treatment

Hematology-Group mean values in female rats

Daose No. of PCT MPC PCDW MPM PMDW  Retics %Retics CHr MCVr

mpg/kg/day) amimals (%) (gal) (gdl)  (pa) ) (10 (%) (PE) (18]
examined

o® 4 Mean 110 209 7.8 1.48 0.62 239.8 34 19.0 623

SD. 013 0.7 03 0.16 019 705 1.0 a3 L

5000 " 3 Mean 1.00 A3 7.6 149 0.61 2493 kX 193 633

5D, 004 13 02 0.04 0.02 9 1.0 03 12

S.1%. : Standard deviation.
a), b Animals were sdministrated twice at interval of 30 minutes.
(#; the vehicle, b; the test substance)

Table 5-3a.
after 2 weeks of treatment

Hematology-Group mean values in female rats

Dose  Mo.of WBC Differential leukoeyte cosnt (10730

my/kg/day) animals (10%l) L N M E B LUC
txamined

0 4 Mcan 3.98 324 059 008 0.04 00z 003
$D. 0N on ez 004 001 0.01 on
1000 4 Mean 4.84 38 0.83 00 0.08 om 004
SD. D70 070 0.08 o3 003 00 o0
2500 4 Mean 547 = 438 112 ¢ 009 004 002 om
00l am 001

5.D. 057 07 0.3 [10)]

$.D. : Standard deviation.
Significanly different from contrel : *, p <= 0.05; **, p <= 0.01.
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Table 5-3b.
after 2 weeks of treatment

Hematology-Group mean values in female rats

Dose No. of
mg/kg/day) animals (10%uL) L
cxamined

Wm___mmmmmﬂm__w

09 4 Mean 573 4.48 105
5D. 061 0.05 0.59

5000 % 3 Mean 553 428 103
SD. 023 4.50 0.50

0.10 0.05
.03 002
0.1t 0.06
002 0.01

.02
0.01

o.01
0.01

oo

a), b): Animals were administrated twice at interval of 30 minules.

(a: the vehicle, b; the fest substance)

Table 6-1a.
after 2 weeks of treatment

Blood biochemistry-Group mean values in female rats

Dose  No.of ALP  AST  ALT GGTP Creat  BUN Alb  Glob  AG Gl
rg/kg/day) animals (L (UL (UL (UL (mgdl) (mgidl) wﬂ-) (ML) (pMdL)  mtic  (mg/dl)
examined
0 4 Mean 459 58 15 1 030 155 578 438 140 315 m
SD. 145 9 1 1 006 14 025 022 012 031 19
1000 4 Mean 393 56 15 0 026 148 576 429 147 293 114
s.D. 161 3 2 1 a2 10 015 015 008 D22 18
2500 4 Mean 500 55 16 1 0.28 155 598 4.51 1.47 309 106
SD. 144 3 1 1 ool 27 oM 015 005 047 21
5.D. : Standard deviation.
Table 6-1b. Blood biochemistry-Group mean values in female rats
after 2 weeks of treatment
Dose  No.of ALP  AST  ALT GGIP Crest BUN TP Alb  Glob  AG  Glue
mg/kg/day} animals ULy UL (U (UL (mgdl) (mgdl) (gdl) (pdl) (gMl) ratio  (mgAl)
examined
0" 4 Mean 476 62 18 0 02 89 562 431 131 331 117
EX 4 1 0 003 i1 0a4 013 006 018 25
5000 % 3 Mcan 588 50 = 18 1 023 87 592 462 130 356 121
sD. 139 4 2 1 o0z 26 014 012 002 006 10

5.D. ; Standard deviation.

2), b): Animals were administrated twice ot isterval of 30 minutes.

(8; the vehicle, b; the test substance)

Significanly different from control : *, p <= 0.05; **, p <= 001,

Table 6-2a. Blood biochemistry-Group mean values in female rats
after 2 weeks of treatment
Dume Mo of TChal TG TR
owipiln) mmh (M) (gl) (mgdL) (@) (ngel) (@E4L) (aBYL) (mEg)
Ry
0 4 Mean 51 17 007 9.7 5 1443 188 W96
S0, 6 3 LEV 03 03 L4 <08 L7
0o 4 Meas 5 ” 0.06 * 9.8 6l 1447 A4 ¢ 1065
5D 2 3 o o1 06 1.0 07 (&
2500 4 Meaa 56 L4 005+ 100 64+ 1WT 3.02 1079
S0 9 3 o0 o3 03 1o 021 o7
£.D. : Saandard devistion,
i different from contral & =, p o= 0.05; **, p <= 0.01.
Table 6-2b. Blood biochemistry-Group mean values in female rats
after 2 weeks of treatment
Dose No. af T.Chol % T.B1 Ca b o
) s () (ngdl) (ophl) (mM) (mPHL) (mENL) (WEWL) (mBgl)
examined
(-3 4 Mean 47 5 0.06 10.0 B4 443 s 107.4
D i 7 001 a3 o8 1.1 026 25
5000 3 Mean 61 * F oar 103 64 s 326 105.7
5. 5 3 0.0 (13} 04 1.7 G.12

5.0, : Stansdard deviation.
). by Animals were sdministiated twice at interval of 30 minulcs.
{&; the vohicle, by the test substance)
Significazly different from control @ *, p <= 0.05; **, p <= 001,
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Table Ta. Organ weight-Group mean values in female rats
(Absolute weight at terminal kill after 2 weeks of treatment)

Body
¢ Doa:'ln & welght Brain Pituitary Thyroids Salivary  Heart Thymus Liver Kidneys Splecn Adrenals Ovardes Uterus
(@ (mp) (mg) (mg) (wg) (mg) (mg) ) (mg) (mg) (mg) (mg)  (mg)
0 Mean 144 1714 82 162 381 542 390 434 1141 M2 65 830 440
sD. 8 59 08 29 29 46 34 023 7 2 59 263 27
N 4 4 4 4 4 4 4 4 4 4 0 4 4
1000  Mesn 146 1692 80 173 368 549 479 474 1275 M8 734 956 3
sD. 13 43 1.5 47 49 61 298 040 131 3 126 268 53
N 4 4 4 4 4 4 4 4 4 4 4 4 4
2500  Mean 150 1744 95 135 359 550 392 S37e~ 1323 388 672 765 356
S.D. 7 15 12 16 % 34 81 039 125 42 88 108 59
N4 % 4 4 4 4 4 4 4 4 4 4 4
S.D.; Standard deviation.
N: Number of animals examined.
Significantly different from control: *, p <= 0.05; **, p <= 0,01,
Table 7b. Organ weight-Group mean values in female rats
(Absolute weight at terminal kill after 2 weeks of treatment)
Dasc )
R ay) welght  Brain Pituitary Thyrolds Salivary  Heart Thymus  Liver Kidnoys Spleen Adrenals Ovaries  Utcrus
e (@ (mg) (mg) (mg) (mg) (mg) (mg) () _ (mg) (mg) (mg) (mg)  (mg)
0%  Mean 149 1694 B8O 169 358 572 363 487 1211 344 696 761 443
S.D. 9 49 1.0 59 L 55 103 040 109 30 9.4 79 255
N 4 4 4 4 4 4 4 4 4 4 4 4 4
5000 Mean 151 1720 87 179 396 566 384 618°* 1331 354 79.9 758 368
S.D. 5 1B 21 40 42 55 37 044 170 23 9.9 8.9 87
N 3 3 3 3 3 3 3 3 3 3 3 3 3
$.D.: Standard deviation.
- Nisber of uadimai =
), b): Animals were administrated twice at interval of 30 minutes.
(a; the vehicle, by the test substance)
Significantly different from coatrol: *, p <= 0.05; **, p <= 0.01.
Table 8a. Organ weight-Group mean values in female rats
(Relative weight to body (%) at terminal kill after 2 weeks of treatment)
(%)
” D““1 i Brain  Pioiry Thyroids Salivery  Heat Thymus  Liver Kidneys  Spleen Adrenals Ovares  Uterus
(1] Mean 120 000570 Q01127 0245 0378 02 302 0.796 0.238 0.0444 00575 0313
SD. 008 000052 0.0022) 0.031 0047 0.029 0.16 0.093 0.011 0.0069 0.0169 0.181
N 4 4 4 4 4 4 4 4 4 4 4+ 4
1000 Mean  BI7 000554 001187 0252 0377 0319 326 0475 0239 0OSI1 00655 0234
SD. 010 000120 0.00326 0.013 0.024 0.166 0.16 0.038 0.016 00119 0.0197 0.045
N 4 4 4 4 4 4 4 4 4 4 4 4
2500 Mean 116 000627 000901 0239 0.367 0,261 357" 0879 0.259 0.0447 o.o511 0236
sn, 004 000058 000124 o022 0.026 0051 0.14 0.051 0.026 0.0053 0.0081 0.030
N L] 4 4 4 4 ) 4 4 ] 4 4 4
S.D.: Standard deviation.
N: Number of animals examined,
Significantly different from conrrol: *, p <= 0.05; **, p <= 0.01,
Table 8b. Organ weight-Group mean values in female rats
(Relative weight to body (%) at terminal kill after 2 weeks of treatment)
(%)
( Dose‘ tay) Brain  Pituitary Thyroids Salivary Heart  Thymus Liver Kidneys  Spleen Adrenals Ovasies  Ulerus
oY Mean 1.14 000536 001124 0.241 0.383 0.242 326 0.812 023 0.0467 0.0513 0.303
SD. 007 000070 000320 0017 0015 0061 008 0048 0015 00063 000657  0.189
N 4 4 4 4 4 4 4 4 4 4 4 4
5000"  Mean 114 000583 001193 0263 0375 0255 410+ 0881 0235 00531 00502 0246
SD. 003 000160 000298 0028 0025 0028 024 0086 0007 00074 00044 0066
N 3 3 3 3 3 ] 3 3 3 3 3 3

S.D.: Standard deviation,

N: Number of animals examined.

a), b): Animals wese administrated twice st interval of 30 minutes.
(x; the vehicle, b; the test substance)

Significantly differeat from control: *, p <= 0.05; **, p <= 0.01.
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