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Comparative Pharmacological evaluation of Extracts from Various Species of
Paeonia lactiflora (1)
Antioxidative Effect of Extracts

Takayuki MATSUNAGA, Yoichi YOKOTA, Takayuki TAMURA and
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Summary

Antioxidative activity of root extracts from Paeonia lactiflora cultivated in Toyama prefectural center
for medicinal plant guidance was examined to compare among 62 species of this plant. 6 species
possessed a similar or superior activity to Bonten, known as a high quality species. Among components
included in Paeonia lactiflora, paeoniflorin and albiflorin, typical cpomponent in this plant, showed the
weak activity and pentagalloylglucose, a polyphenol, exerted the strong antioxidative activity.

These results show that the antioxidative content differ from species of Paeonia lactiflora and
suggest the possibility that the therapeutic efficiency was different among species when used for the
treatment with disease induced by oxidative stress.
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Tablel Potency of componentsin
Paeonia lactiflora for the reduction of DDPH

ECy, value (uM)

Pentagalloylglucose 145
Gdllic acid 5.46
Catechin 10.6
Paeonol >500 (0%)
Paeoniflorin >1,000 (22.4%)
Albiflorin >1,000 (39.8%)
o -tocopherol 16.7
Ascorbic acid 17.5

Each value shows the mean vakue of 2-3 experiments.
Number in parenthesis shows the mean reduction percentage of 2
experiments in 500 or 1,000uM of each compound.
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Table2 Potency of extracts from 62 specoes of Paeonia lactiflora for the reduction of DPPH

Name ECyvaue Name EC,value Name EC vdue Name ECyvaue
Bridal shower 10.5 Sarah Bernhardt 20.9 Bunker Hill 25.8 Sorbet 324
Edulis Superba 10.9 Mine-no-yuki 214 Hyouten 26.4 Haresugata 324
Haru-no-niji 11.3  Shinano No. 3 22.2 Sebastian Maas 269 Komazawa 32.8
Shirayuki 11.4  Yukuharu 22.3 Takizawa-aka 27.1 Kagerou 329
Pink doctor 11.9 Sugadaira No.30 22.6 Honey Gold 27.2 Bonten 34.6
(cultivation for 4 years)
Kashoku-no-ten 122 Kashoku-no-ten 229 Red Baron 275 Karl Rosenfield 347
(cultivation for 3 years)
Bonten 13.0 Venus 23.1 Yamabiko 27.5 Hinamatsuri 35.1
Miss claim 13.6 Mister Hermeric 23.1 Flora 27.6 Festiva Maxima 35.1
Miyama-no-yuki 16.3 Yuubae 23.3 Momoyama 27.9 Aratama 35.9
Shinano-no-yuki 163 Domestic product 233 Roosevelt 282  Shinano-no-haru 36.8
(on the market)
Kitasaisyou 16.5 Miss Eckhart 234 ElsaSass 28.2 Shinsetsu 37.3
Alps 16.7 Taki-no-yosooi 236 Gion 28,5 Eclipse 375
Haru-no-yosooi 16.9 Peter Brand 23.6 Rinbu 28.8 Miss America 383
Bridal Icing 17.0 Himatsuri 24.6 Esugata 29.4 Haru-no-sato 38.3
Yatoris 173 Chinese product 247 Avaanche 317 Kanss 394
(on the market)
Martha Reed 17.7 Madame Purple 25.2 LaTendresse 320
Richard 18.9 Fujimusume 25.4 Dachesse de Nemours 322

Each value shows the mean value(uM) of 3 experiments.
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Screening of natural compounds for the restorative activity
against immunosuppression by tumor cells.
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Summary

Immunosuppresive factors such as TGF- 8 are shown to reduce the activity of antitumor
immunity by inducing regulatory T cells and inhibiting effector T cell proliferation, Thl cytokine
production, and natural killer cell function. These observations suggest that blockade of the effects
of immunosuppressive factors is one of promising approaches to restore the decreased responses of
the antitumor immunity. In the present study, an evaluation system to search for natural products to
be able to recover the suppression by immunosuppressive factors of the cytolytic activity of mouse
splenocyte to mouse YAC-1 cells was constructed. Then, Toll-like receptor (TLR) agonists that strongly
stimulated innate immunity were examined on the suppressive activity of the immunosuppressive
factors of TGF- 8, PGE2, and IL-10 in the established evaluation system. A TLR3 agonist, poly(L:C),
potentiated the cytolytic activity of splenocyte. Among TGF-3, PGEZ and IL-10, TGF-§ inhibited the
poly(I:C)-stimulated splenic cytolysis with highest potency. To recover the cytolytic activity suppressed
by TGF- 8, the effects of several TLR agonists were examined. As a result, the decreased cytolytic
activity was completely restored in the treatment with loxoribine or CpG. Interestingly, loxoribine,
not CpG, was effective in the post-treatment of TGF-8 as well as in the pre-treatment. These results
suggest that the evaluation system that constructed in the present study was useful for the screening
of natural compounds having the restorative activity against immunosuppression by TGF- 8 . Also,
loxoribine was found to be a promising agent for recovering the reduced activity of antitumor
immunity by immunosuppressive factors including TGF-43.
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Keywords : TGF- 8 ; natural killer cell ; immunosuppression
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Fig. 1. Concentration-dependent enhancement of the cytolytic activity of splenocytes by poly(l:C) and effects of
immunosuppressive factors on the poly(l:C)-induced splenic cytolysis.
Splenocytes were treated with poly(I:C) alone (A), or poly(I:C) (10 ug/ml) plus TGF-f3 (B), PGE2 (C), or IL-10 (D)
for 20 h, then assessed their cytolytic activity against mouse YAC-1 cells.

Fig. 2. Concentration-dependent enhancement of the cytolytic activity of splenocytes by various TLR agonists and
effects of each TLR agonist on the TGF-f-induced suppression of the splenic cytolysis.
Splenocytes were treated with TLR agonist alone (A) or with each TLR agonist in the presence of TGF-f3 and poly(I:C)
(B) for 20 h, then examined their cytolytic activity against mouse YAC-1 cells.
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Fig. 3. Differential effects of loxoribine, CpG A, and
TGF-p receptor kinase inhibitor at various time points
of their addition on the TGF-f-induced suppression of
the splenic cytolysis.

Loxoribine, CpG A, or TGF-f3 receptor kinase inhibitor
(SB431542) were added to splenocytes before or after
addition of TGF-f and poly(I:C) and the cells were
incubated for an additional time. Twenty-hours later,
cytolytic activity of the cells to YAC-1 cells was examined.

Fig. 4 Concentration-dependent enhancement by TLR7
agonists of the cytolytic activity of splenocytes and
higher activity of loxoribine for recovering the TGF-[3-
induced suppression of the splenic cytolysis.

Splenocytes were treated with each TLR7 agonist in the
presence of poly(I:C) and TGF-f (A) for 20 h or treated
with each TLR7 agonist added at indicated time points
after addition of TGF-} and poly(I:C). Then, cytolytic
activity of the cells to YAC-1 cells was examined.
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Fig. 5 Effects of poly(I:C) on the production of IFN-a and IL-12 by splenocytes.
Splenocytes were treated with poly(I:C) for 20 h. The supernatants were examined on the production of IFN-a (A)

and IL-12 (B and C) by ELISA kits.

Fig. 6 Comparison of loxoribine and CpG A in the induction
of interferon-o and interleukin-12.

Loxoribine and CpG A were added to splenocytes 2 h after
addition of TGF-f§ and poly(I:C), and the cells were incubated
for an additional 18 h. Then, the supernatant was collected and
measured for IFN-a and IL-12 by ELISA kits.
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Evaluation of Inhibitory Effect for Lipid Accumulation of ‘Akamusubi’ Rice Bran
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Summary

We aimed to investigate the effects of Akamusubi rice bran on 3T3-L1 adipogenesis and an animal
model of diabetes. Inhibitory effect of lipid accumulation of Akamusubi rice bran in adipocytes was
examined by oil Red O staining.

Akamusubi rice bran inhibited 3T3-L1 adipocyte differentiation in a dose-dependent manner,
whereas there was no significant effect on Koshihikari rice bran. Plasma triglyceride and glucose levels
were significantly lower in the Akamusubi-administrated group than those in the control or Koshihikari
group, although plasma total cholesterol and NEFA levels did not differ between the groups. Also
epididymal adipose tissue weights were significantly lower in db/db mice fed the 10% Akamusubi than
control or Koshihikari group.

These results suggested that an inhibitory effect of Akamusubi rice bran on lipid accumulation may

be associated with secretory stimulation of adiponectin and insulin.
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Fig. 1 Inhibitory effect of Akamusubi on adipocyte differentiation in 3T3-L1 cells
(A, B) To observe the effect of rice bran extracts (30-300 ug /ml) on 3T3-L1 adipocyte differentiation, the triglyceride
content of adipocyte at day 10 was examined with Oil Red-O and photographed at magnification x40.
(C) After staining, Oil Red-O was extracted from differentiated cells using isopropanol and quantified at 550 nm.
Values are means + S.D. from 4 in each group. ** Significantly different from control group at p < 0.01 (Bonferroni’s

test).

Cont: control group (0.1% DMSO), Tannic acid 5-20 pg /ml, Koshihikari, Akamusubi, Benigoromo and Benisarasa
30-300 pg /ml. DMSO was present at same concentration of 0.1% in each well.
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3. 2BERBETIVY U ADMBEHR S EICT T DHE

(Fig. 4, 5)
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Fig. 2 Effects of feeding of rice bran on body weight in db/db
mice
Each value represents the mean+S.E. (n = 5-6) .
Cont(O); test diet 10%, Koshi(4); Koshihikari rice bran 10%,
Aka(A); Akamusubi rice bran 10%, Kasa(ll); Kasalath rice bran
10%

Fig. 3 Effects of rice bran on feed-consumption (A) and water-
consumption (B) in db/db mice
Each value represents the mean+S.E. (n = 5-6) .
Cont(O); test diet 10%, Koshi(4); Koshihikari rice bran 10%,
Aka(A); Akamusubi rice bran 10%, Kasa(lll); Kasalath rice bran
10%
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Fig. 4 Effects of feeding of rice bran on plasma components in db/db mice

Each value represents the mean+S.E. (n = 5-6) .

Cont(Q); test diet 10%, Koshi( 4 ); Koshihikari rice bran 10%, Aka(A); Akamusubi rice bran 10%, Kasa(lll); Kasalath

rice bran 10%

* Significantly different from control group at p < 0.05 (Student’s Z-test).
T Significantly different from Koshihikari group at p < 0.05 (Student’s /-test).
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Fig. 5 Effects of feeding of rice bran on adiponectin and insulin concentration in db/db mice

Each value represents the mean+S.E. (n = 5-6) .

Cont; test diet 10%, Koshi; Koshihikari rice bran 10%, Aka; Akamusubi rice bran 10%, Kasa; Kasalath rice bran 10%
* Significantly different from control or Koshihikari group at p < 0.05 (student’s £ -test).

4. 2EBRFETILY Y ZOMIEEESICH T 352 (Fig. 6)

e F OV 3 B0 K o B 5 13 5 1 K B DR B
SHERE RN L, T2 WE L 28R 4Fig 6108, K
FORBD LA 5 2K h B GREC B > T 4 B

HIHEH DR Tz, BICRD T kb HERETIE
e A ) KRR ERE L I L T b AR REREIHERH D
Ao onf, —J, BRBEEVHBRIC O OVLTUIEREE
13588 5 N2 d> > % (Data not shown),
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Fig. 6 Effects of feeding of rice bran on epididymal adipose tissue

in db/db mice
Each value represents the mean+S.E. (n = 5-6) .

Rice bran was administrated from 7 weeks-old for 12 weeks.
Cont; test diet 10%, Koshi; Koshihikari rice bran 10%, Aka;
Akamusubi rice bran 10%, Kasa; Kasalath rice bran 10%
* Significantly different from control group at p < 0.05 (Student’s
I-test).
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On the development of rapid detection method of medicines and designated drugs

Yoichi YOKOTA, Satoshi TAKAHASHI, Sachiko TERASAKI and Takayuki TAMURA
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MRBL T3, 22T, WiEkr7a~t2757/7x 8% 4F—F7 L A& (LC/PDA) Ok
=275 7 /EESE (LC/MS) 2T, 2o 0GhD 79545y Ol 2 i vk 2 et L 72,
LC/PDATIZ, WHIFI2205nm, BEIHIZ0.1%FBIAK E01%XB 7 b= I LD ISPV M %
M3 Z T, 260 NTISDIRERY %2 &L 78ROV TE— 7 ORI THhH o7, 51
LC/MSIZEWT, [Al—DLCEMT, ESIDRY T4 7ROFHT 4 7E—RFTIRAARY FLVHIEZEIT>
7223, TBHRTICONT, MO TA AV E—IZELZIENTER, IN6DI NS, Kk,
KRR OBERIC D DO b D EEZ o,

Summary

Various products such as dietary supplements, the medicines made in foreign countries, and the
illegal drugs that may cause the health hazard are sold on Internet sites. Then, a rapid detection
method of the 79 substances in these products was investigated by LC /PDA and LC/MS. As a result,
78 substances including 15 designated drugs were detected within 25 minutes by LC/PDA whose
detection wavelength was 205nm, when 0.1% formic acid solution and acetonitrile that contains 0.1%
formic acid were used as a solvent of the gradient elution. In addition, by using same LC conditions,
pseudo molecular ion peaks of 73 substances were obtained by LC/MS with ESI source in positive
or negative ionization mode. So, it was thought that present method was considerably useful for
detection and identification of unknown substances.

F—D— R EERY, Wik a7 57/7 4 FYAX - T LARRING, Wik u< 777/
R

designated drugs, liquid chromatography / photodiode array detector, liquid
chromatography / mass spectrography
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(Tablel) RUH B4 v =%y b3 A M- il
PR R 50K 4y (Table 2) I DWW ThEt #1T - 7=, & B,
4AMPP, 5-MeO-AMT, MIPT, 5-MeO-DET, 5-MeO-
MIPT, 2C-C, 5-MeO-DALT, DPT, 2C-E, 5-MeO-
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PV NT S 7 A NVKOY F T 7 4 VIZENIERRR
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2. BIRHERUHE

(1) Witkrma<+2727/7 4 b4 4 —F7 LA Biid

(LC/PDA)

LCl¥Waters2695, PDAM Hi %% 1¥Waters2996, PDA
H 2 9 R 13200~400nm,
2. A7 b CiAgilent@ZORBAX Eclipse XDB-CI18 KT}
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335-FYya—RFu=y fREHY 5-MeO-DMT NI AES
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FYTF 7400 MBZP EXIP V%
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Eclipse PlusC18 (2.1x100mm, #£&35um), # 7
LIEIX40°C, BEMHIIM TOER S 72y b %
Az, AR 0.1 v/v %F VAR, B : 0.1 v/v %X
7% b=rVVIEK 7YY &4 0-2min

(A/B :95/5), 2-27min (A/B: 95/5-5/95),
27-30min (A/B : 5/95-95/5), ¥ 130.2mL/min&
L 7.

(2) Mik7u~< b+ 77 7/E&550F (LC/MS)
LClxWaters 2695, MSH i 25 I3 Quattromicro API,
719 L i3Eclipse XDB-C18% Fv>7z. A F ik,
BEE R O (1) & RU. MSEEA: 13 E & Fr

(m/Z) : 100~1000, £ 7 ~{LIESI (+) (positive)
MOESI (—) (negative), ¥ ¥ ¥t 7Y —HHMHE : 3.5kV
(positive) S T¥2.5kV (negative), 2 — > &JH: : 20V,
Y — A 1 120°C, BUABHEEE © 350°C. %k, UV
M 28 (Waters2487) 12 C205nmD WX & HIE L 7=,

(3) e
7 b= FY NI LC/MSH, ¥ sUERRHR L/
MSH (RIDE#HEER)

3.8k
BT R MR ESEIE, LC/PDAFIIC X 8 ) — LT

100 ug/mLICVARRL, HEARIZIpL, LC/MSHIZIZ X ¥
J = Thug/mLICIEM L, WARIF2uLE L7, M7
RfEIE25%7 & L, LC/PDATHEEST D E — 7 DI IR &
DRI 2 WE L, X o Icf—DLCE&tE—2 0=
AARY PVERHEL 2, TRRFE) IK20»TE, 0.1gic
A% 7 —=n2mLZzM A 1057 HEERMmE L, EOoHEL
7ots, A5 ) —IVTHEGEHRPERA VT F7V 74 NF—TH
BL, FRhAR L L7z,

4. £ B

Table3 12\ >0 W 2 i D PR E K 73 e O R E Y D
Eclipse PlusC187 7 412 & 2LC/PDA (# i 205nm)
DRI, SR A R 7 bV DK R K ILC/MS
WL B2 AR PNVHIEDKERZ RS, £/, TablediZd
L4 v =%y bV A MCHo 7S LG RS B O R
ZRY. DLEoOfEH X DLC/PDATIX, 255rLANT79H S
78Ry D ¥ — 7 A e TH b, LC/MSTIE, 73K
FIZOWT, AT AA Y E—2 %2852 L TEE,

Fig LIZ > )V 7 F 7 4 L D 53 il e OV Fig 21 B D 53 #
Bl e LT TRK#E, I24h 7 LEclipse XDB-C18% filifi] L 72
7a = b 77 5 ROBHER T DESRIA R T b V2R
KN

Table 3 Vo up B HHEATIDERIRI B O EFEMDLC/IPDAKR ULC/IMST — %

M Ji% o RT(min) | UVmax(nm) 5 1 R Syt | [M+H] | [M-H]™ | &
<PV R—L 13.0 C,sH1:CIN,O 284.1 | 285.3 - O
VA 135 206,263 | C,,H,6FN 2311 | 2324 — O
335-FY3a—FFu=(T3) | 15.6 264,298 | CHy,l,NO, 650.8 | 651.7 | 6496 | O

W g JEN-CAFIL S T 53 15.7 222,267 | C;H,,CIN 251.1 | 251.9 - O
Fu¥x (T4 16.7 224,301 | C;Hyl,NO, 776.7 | 777.7 | 7758 | O
DA AN 16.8 223,267 | C,;H,CIN 279.2 | 280.4 — O
T )—N7I LAY 17.0 230,276 | CyH,.0, 3181 | 3189 | 3168 | O
N-=Fay7=zr7)L53v 224 Cy,HisFsN,0 260.1 | 260.9 - O
BTS2 12.2 221,273 | CpH,6N,0, 354.2 | 355.5 - O
PIVFF 740V 135 CpHuN:O,S 488.6 — 4869 | O

Wl R FFT740L 14.0 235,281 | C,Hy,NO, 466.6 | 467.1 | 4650 | O
SVFF 74N LU 14.7 224,294 | C,,H,N,O,S-C;H:0, | 4742 | 4750 | 4730 | O
§¥I 740 17.8 221,285 | C,,HyN,O, 3894 | 3899 | 3878 | O

MR YRV I F3F 21.9 229,301 | C,H,CIN,O,S 4931 | 4943 | 4923 | O
MDBP 2.2 240,285 | C,,HN,0, 220.1 | 221.0 - O
MBZP 2.7 Cy,HN, 190.1 | 191.0 — O
4MPP 55% | 236,288 | C,H,(N,O 1921 | 193.0 — O
4FMP 7.8* C,H,,FN 153.1 | 154.0 - O
5-MeO-DMT 9.0 221,275 | C;;H,N,O 218.1 | 219.0 — O
5-MeO-AMT 9.9 222,275 | C,HN,0 2041 | 205.0 — O
MIPT 11.1 220,280 | C,H,ON, 216.2 | 217.0 - O

HERY 5-MeO-DET 11.2 221,276 | C;sH,,N,0 246.2 | 247.0 - O
5-MeO-MIPT 11.2 221,275 | CiH,N,0 246.2 | 247.0 — O
2C-C 11.7 C,,H1CING, 2151 | 216.0 - O
5-MeO-DALT 12.6 221,276 | C;;H,N,0 270.2 | 271.0 - O
DPT 12.6 221,280 | CiH,N, 2442 | 2450 — O
2C-E 13.3 224,289 | C.,H,NO, 209.1 | 210.0 — O
5-MeO-DPT 13.4 221,276 | C;;HeN,0 2742 | 275.1 - O
FILE Y VA 20.6 — C,sH,504 416.2 — — A

IR/ TAY M Ey ZEE, 1 E— BRI, - BRSTFA A E—2 L, O BUNTA AV E— 2 2R, A BUSTFAA v E—I %

ML 505, AARY bV THER AR



Table 4 HEHFSPESE SRS DLC/IPDAK OLC/IMSF — %

| % o RT(min) | UVmax(nm) 4 7 R MS | [M+H]" | [M-H]™ | I

RY AP 16.3 240 Cy,H,sFOs 392.2 | 3933 | 3914 | O

AL FALEY iﬂw‘x&y“*/v 16.5 240 Cy,H,sFOs 392.2 | 3934 | 3913 | O

FYVFRSRAG) 18.2 240 Cy,H,FO, 3762 | 3774 - O

RYRYUEEBIATIL | 217 239 CyHyFO, 4763 | 4775 | 4753 | O

ANVEIFHFIv2 LAV | 125 223,262 | CiHyCIN,0-C,H,0, | 290.1 | 291.3 - O

N ran7z=I3ivelLAViEE | 128 223,263 | CyHyCIN,.C,H,0, 2741 | 275.3 - O

P77 ERIIY 14.4 258 C,HxNO 2552 | 256.3 - O

Ry MF Ry TV 16.2 258 CyoH3,NO;.CoH,0, 333.2 | 3345 - O

IFZNIANSTF—) 19.4 280 CaoHyO, 296.2 - - A

JIVIF AT 19.4 243 CaoHa0, 2982 | 299.5 - O

FALT v 20.0 242 CyrHy60, 310.2 | 3115 - O

LA LE Y| FRRAEL Y 20.5 268 CpH30s 366.2 | 367.5 - O

IV AR LIV 20.8 243 CyuHy0, 312.2 | 3135 - O

fEfgs 7aray 22.9 282 C,HyCIO, 4162 | 417.4 - O

raney) BT ATV 234 285 C,3H,CIO, 404.2 | 4054 - O

Zbary— 11.8 261 CysHi,FNO 306.1 | 3073 | 3053 | O

rray—n 15.8 - CysHCILN,O, 530.1 | 531.4 - O

/T X FAary— 17.8 - CysH15ClN,OS 386.0 | 387.2 - O

Tary—u 19.6 264 CyH1,CLN,O 414.0 | 4152 - O

MLF75—b 26.9 223,257 | CyHy,NOS 307.1 | 3084 - O

TEFXL LYK 2.9 230,272 | CyH1N;055.3H,0 365.1 | 3659 | 3643 | O

NESNVAIFA 9.4 270 CpHisN, O, 290.1 | 291.3 - O

Wik W FRIPA ) IR 10.6 270,358 | C,,H,N,05.HCI 4442 | 4453 | 4432 | O

T vy yy 1.1 257 CysH1N;0,S 349.1 | 349.2 - O

ZVT 7R FHY—)L 12.7 269 CyoH1 N0, 2531 | 2538 | 2517 | O

JaSLTz=a—)L 13.9 278 C1uH1,ClLN,O; 322.0 - 3211 | O

VA WV LN 35 243 CgH,NO, 151.1 | 1523 | 1503 | O

ZVEY VKT 3.9 258.2 Cy;H1N,NaO,S.H,0 | 333.1 - - A

WOB 8 H7xAY 8.6 272 CgH,oN,0, 1941 | 195.3 - O

FAEY Y 12.7 228,276 | C,H;0, 180.0 - - A

A= VES /& s DAsNA 215 276 Cp.H1,C,NNaO, 2950 | 2962 | 2941 | O

X7z F L 23.5 |220, 280, 352| CyH,sNO, 2411 | 2423 | 2402 | O
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Japanese cedar pollen-induced experimental pollen allergy in mice
Tomomi YAMAGUCHI-MIYAMOTO
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Summary

Japanese cedar (Cryptomeria japonica) pollen is the most common allergen causing pollinosis in
Japan. The aim of this study was to develop a murine model of experimental allergy to cedar pollen
which caused the itch, one of common allergy symptoms. ICR mice were sensitized by intraperitoneal
injection of Japanese cedar pollen antigen in the presence of alum as adjuvant. The itch associated
response (facial scratching by the hind paw) was induced by the challenge with eye drops containing
pollen. It is surprising that the experiment period was greatly shortened within three weeks. We
present a novel murine model of Japanese cedar pollen-allergic disease. This model could be useful
tool in the study of underlying mechanisms and in exploring the therapeutic approaches to pollinosis.

F—DO—R M7 LILX—, AFX, T, EA

Keywords : Pollen allergy; Japanese cedar; Mice; Itch
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FL S 2 [0, HU5% 2 mghe s L= A 4% 1 H 1,
Sulz Ehkdicmii L GulhicE s A X 00T
02 mg). ICRR~Y A%\ A XM HPIEIC X % &
fE1x, A FEBHWUE mL (1940 1 gD Cry j1H5& £ 1T
VB EHEE) &Y VIBEER CAUEARL, FREOImject®
Alum% 2 L9201 23055 DL R L, FERAE O xR
124 mLo Y v EREEIR I G R Olmject® AlumZ 4 L §70

MA305 L EBHRL 72, 245 ldday 0, 5iz= ™ 2 %7 D
0.2 mLIEENK G- L 7, AT IZARLSS £ 235 %
B, 40 mg/mLIC& 2 X ) ICATHFEETHEL, 1H1
[bl, 5uLl%zSfEIc sl 7,
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6. ®EIJOTYDRAE
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7. T DEH

FFHE TS PR e TR L 7, BREDHIE,
2 BEM o iR iz Student’s —test® F V>, Z 1 BL4FEOne-
way-ANOVA & Dannett’s test 12 & 2 ZHE iK% Hv, H
BEUKHEIZE% & L 7z,

KERGER

1. BALB/cRV D RICH|TDAFEMICLDEIEDEET

5 W O WEEBALB/c% < 7 A % > 7. Day 10, 12,
14D RIS 2 WIEREB1I07HEICE WT, Bic Xk 2
AN XS % 58 Z BifE o RIBOX OIS X 2 BRI~ O# D §)
fEDERNZ, VRO 0 O I B AEKZ BN S LT
BAEE ST, NTIRRZ MRS 2\ i35 U 72 WIEEE L L
2 L CEV DR, RIIBR RSO RETHImL &b o 7
(Table 1), ¥ 7z, day 17CAX (k% MR H 2 W Id 5,
1 IR TE) % 8158 L 72 85 b P HERE & LRl L C I~ D 3%

Table 1 The number of scratching and the time of Rubbing for 10
min after challenge (Control: artificial tears, Sensitize: pollen) in
BALB/c mice

Challenge 1st 3rd 5th
Eye |[Scratch Bouts |Control 3.0£3.0 8.0+20 8.5+25
Sensitize  6.2+1.1 4.0+2.0 4.7+1.2
Rubbing (sec) |Control  26.5+5.0 52.5+6.0 49.0+5.0
Sensitize 33.8+4.3 42.6+2.9 48.249.3
Nasal [Scratch Bouts |Control 0 0 2.0£2.0
Sensitize  1.5+0.8 4.0+1.0 3.2+1.8
Rubbing (sec) |Control ~ 14.5+3.5 33.0+11.0 35.5+11.5
Sensitize 24.1+4.4 27.5+3.2 36.7£1.6

Mean+SEM (Control group: 77 = 2, Sensitize group: /7 = 6).
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F¢ L 7. DaylO, 140883055, day200 misat 1 I
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7 BEC I3 day 10T E BEIZA960] & 4 D, dayld% T
SRR L A1 H 10 55T 2741 & day10
DbFrIcsmML7zbon, 1H2MOETIZ48H &
A U s A 2 30 LT RGP %25 2 i3 b
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Bz ot BEN~DBEEREZ]1 mgd 52 mgt
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Table 2 The number of scratching and the time of Rubbing for 30
min after challenge

Sensitize Challenge  day 10 day 14 day 20
Scratch Bouts  Saline Art‘elgfslal 3504105 20655 25.6+7.0
1mg  Pollen 585:142 743+19.4 68.1+14.2
1mg Pollenx2 59.9+212 528+167 485+15.4
2mg Pollen  35.5+12.2 48.5+16.8 50.1+9.9
Rubbing(sec)  Saline Art‘égrcs‘a‘ 833478 759453 720473
img  Pollen 97.0+102 87.1+72 90.6£63
1mg Pollenx2 99.9+6.6 89.3+9.2 85.2+8.9
omg  Pollen 924487 97.1+7.1 103.8+110*

Mean+SEM (17 = 8). *P < 0.05 vs. Saline-Artificial tears group
(Dannett’s test).
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Fig. 1 Changes in total IgE plasma concentration in sensitized
ICR mice
ICR mice were sensitized and challenged with Japanese cedar
pollen (1 mg-1: sensitize 1 mg-challenge once/day, 1 mg-2:
sensitize 1 mg-challenge twice/day, 2 mg: sensitize 2 mg-challenge
once/day). As a control, mice were treated with saline and artificial
tears instead of pollen. Plasma samples were obtained before
sensitization (Pre), 24h after the second peritoneal sensitization
(Sensitize) and 24h after the final challenge on day 20 (Challenge).
Total IgE levels were determined by ELISA. Values represent the
mean £ SEM from 8 mice. *£ < 0.05 when compared with Pre
(Student’s #-test).



3. ZF¥EMHDCry 1EDESE

LR EAOKERR A Bl & v & —FRIRIFZET & b 5 X
N A X208 K12 D TR FIEMPECry j1&8 % HldE
L7, {6k gihCry jl1EDSR S %2> 72 DIFFLILHL-10
886.9 ugT, b I o DI FD118.0ugl >
7= (Fig. 2). %7z, 208k V130K gh569.2 1 g >
7z, DA F2ETIECry j1 & ®4H3705.1, 6820 u gt mi <,
ER RS W 2 AK15% £ 2357 5 il L 22 16 M LT
Z BRI TRET L 72,

Fig. 2 Cry j1 contents in Japanese cedar pollen
20 Japanese cedar pollen were donated by Toyama Prefectural
Agricultural, Forestry & Fisheries Research Center, Forestry
Research Institute. The pollen were extracted with 0.125 M
NaHCO,. The contents of Cry j1 in each extract were determined
by ELISA. Arrow:Used for next experiments.

4. ICRRVY Y RICHITDZAXRMIBINEIC L DRIEDIEET
FEREMET A TR % S & L 78 (A-T: Alum-Tears),
BT % s st L 728 (A-P © Alum-Pollen), A ¥{E
AU CRE LA TR % sl & L 72 (P-T : Pollen-
Tears), A X {EHHPUE CREME LG 2 & L 78 (P-P:
Pollen-Pollen) DA4RETHET L7z, AEBTIIERIC X 2

B PAREEN O S B2 2 TR A 7.

5 H e 5 BB G D day10, #& 7 ddayl4iz 84> T
FEB30 R O X EEIZP-PRETROLBIZ I N, Ly
L6, MaIICA-TREE iR L CHEEAR 213 <,
B Eh 5 4 HiH ) 72day 18T 4 BECRE T B4 &

Wik7Z o7 (Fig 3A). 2 OliDday 00 JE/ET M Yday
18 TG AE L D 24 (1% O P IgRft 1%, 10 s S B
&7 < AEHH YR CREAE % 1T > 7-P-THE £ P-PREC IR L
EHLTwi (Fig 3B).

Fig. 1 CIERIC & 2 E&AE24WE$% T IXIgRfiti 1 B2 5 77,
BT X 2 RIS D24 B ICIgEE A EA L T/ T &
26, IgEfED EFIC 3P O RENEERZ L E 2 s,
Lo L, sECBIfRZ CHBURMEIC X DIgEME2 LA L 7
Fig. 3BBOfERS 6, IgED BRI IZHUs &M ED &) 72 H
BB L S Nt F7:, HARBEEP L THHE
AP L 7R T H 2 S EIERUCBIfR 4, BES
TVIUERKIGER I NS 2 Lo o, Hiffin sz 2o E
DOEbE % 1AL HE L 7:Fig. 4AD R 7 ¥ 2 — )L CTHigt
2o, BAEFUR ORI, ) VIBRER Db DI
AR E R, £, FrL vy A0 b A A
HKICRE L 72, BEARSIECnETcERL 0.2 mL,
HENF5puLE BhbEIc, FRIRIZ5 u L3 Dmiiicfr-> 7,

RS B\ IR IR 1 RG] D BT S B~ D 1 = B
2DV T 103 HFGE (Fig. 4B) & 1 IO &F (Fig.
4C) =M L7, BHERAKZERNICRSG L RECldE
MEIEAKDEE, B O RE - JIRICE VT LRI
T25-33M DB EHIE L BRI N Ao, T, BE
7Y aNy b e LTH W ZImject® Alumizii o BEPEN
G, 1 RIS T51-5900] & 2 B < R E B iE
BOHSHIN L T 7223, MBI B CREREIRAK & 0T
SIEBUTE S 7o 7o ACHUE TR L 228 T3,
AP BT T RIS 54 72 o - 48 E B S IE R

Fig. 3 The number of scratching for 30 min after nasal challenge
(A) and total IgE plasma concentration (B) in ICR mice
ICR mice were sensitized by intraperitoneal administration of
crude Japanese cedar pollen extract adsorbed on pollen (Pollen) or
alum (Alum), then challenged by nasal drop application of pollen
(Pollen) or artificial tears (Tears). Scratch bouts were counted
for 30 min after challenge. Plasma samples were obtained before
sensitization (Pre) and 24h after the final challenge on day 18
(Challenge). Total IgE levels were determined by ELISA. Values
represent the mean £ SEM from 8 mice.
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Fig. 4 The scratch bouts caused by pollen challenge under the
experimental protocol (A) in ICR mice
ICR mice were sensitized by intraperitoneal administration of
crude Japanese cedar pollen extract adsorbed on alum (closed circle
and column). Non-sensitized groups were treated with saline (open
circle and column) or alum (gray circle and column) instead of the
pollen injection. Mice were challenged with intranasally saline on
day 13 or pollen on day 14 and then instillation of pollen on day
21. Scratch bouts were counted for 1 h after challenge. Data from
10-min (B) or 60-min (C) periods are presented as mean + SEM
from 8 mice. *P < 0.05 when compared with open column (Dannett’
S test).

Table 3 Changes in total plasma IgE concentration in sensitized
ICR mice

Pre sensitize | Before 2nd sensitize | After nasal challenge
Sensitize day 0 day 7 day 15
Saline 108.6+14.7 108.3+16.4 112.9+10.3
Alum 103.5+12.9 103.3+8.2 119.3+9.6
Pollen 81.0+£15.0 78.317.6 439.5+96.1

Mean+SEM (77 = 8).

[gEASHEM L Tw> 72 (Table 3).
& =

TEBHEAE DR (T LV Y) 37 LIV X —
PR EERIN, BIER (CLea, KERMEST, &A%
) LIREER R, WiRA L) PELERTH L. B
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(1) #592—=X
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REA | FHHFE
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A7 AE—=R () 1.45 g/cni 22.3° 425 um
AL (ARt HE) 0.56 g/cni 34.3° 675 um
BRI (R, HE) 0.59 glcni 45.4° 113 um
_UH 5 0.63 g/ent 47.3° 0.21 pm
B Vv 0.58 g/cni 475° 2.38 pm

2. Ra%
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