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ZIZPFE #8B5UL T, RABLOEEME,SOY A NHA U EEZBFEL 2. PFEREICELY, AE
REFAIC SBP 4528 IgE, IgG 1 DEESIFI S - 4, BEEREZHENRLAALZO 2 54—-0
1 %> (IL)4, IL-5, IL-10 OFE4% (L PFE DBEGENICET LA 1862a®(1 4 —7 0O (IFN)-
YOEEIEEEZ (T E L > BEMIR%E concanavalin A (Con A) THIH%Z1T > =% &%, PFE
BEODEETYS MHAVEEICEGRS WA > SBPRETIAD Y NE MR, S, FUEFIE
BHIC PFE %#&MLU THIELL 7= T cell line TS, PFE FERMTHILL 726 DIZAN, IL-4,IL-5,IL-10
DEEPETL LD, IFN.y DEEICERIRShELof B ELV, PFEE Th2 24 70V A b AHA
COEEEIFIL, Th1/Th2 /35 2D Th2 ANEBEL DEBSERSH 2 EFTREN .
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FHZEDTWS, Thbbh, EERT4EER, &
HOEBSEIZXoTERTAZLIZLY, 7TLLXF—{K
BoWEZHEBZIETHHODTHS.

¥V (Perilla frutescens) 1%, Fil§RW, T, M
B, SHE, HEBEHZECERLEMMERAZ O LN
MOENTBY, HLPOEFELLTHYOLNRTWS,
T/, SEFSELRFHICHBE SN, HEOEF THEIL
LRTWEMTHS. &ift, 7HTVVEOHBITFA
(PFE : Perilla frutescens extract) (2 IgE HufhpE A3
Y& B35 % tumor necrosis factor (TNF)-o & 4 ¥ &l 1
HO L EOFMREFROONEZ EBHEINTED,
B7UVE—, BiREERZRTERE LTERLRE
BHDTWBD, YIRLIE, T TV OPDERED
POBEENTEBY, VFd ) yRuiA<Y YRR ED
KU 72— VEE, VRSV —EOEEEHE
Lcuf 2 by OEKEZHIET Y. £72, TR
<Y VEERA T =4 VBEIE TNF-o O EA % $H
59, ZOXHZPFEIBEROBERR G VEEN
TBY, TROHPHENICEHCTTHRT VLY —, Bk
EVEREZRTEZEZONTWwS, LarL, PFE ® IgE
FiRBEADHFI DX 71 = X LR ZDEREFICE LT
3, WELZHLPIZENTHWRWOPHEIRTH 5.
LE, AT UVVE—DEFVE LTAFERT
L VA~ (SBP : sugi basic protein) TIE/EL 7z~ A
2RV, EHIEBLOYA b A VEAICRIET
PFE DEE i L1z, €518, SBPEfE T ADY
VI EZ W, PFEIWC L 5 C Th1/Th2 DT
ABEALT B L7z, TS invivo B L invi-
tro TORBOKERA S, PFEIZX, Th2H 4 Fh A
¥ OEEZ BRI T A1EHHSH Y, PFE & Thl/
Th2 /35 ¥ A Th2 N EAHL D% § 5 7] BE A
RSN

Mk & U5k

1. ©% A
" BALB/c 6 BEAAZHAF ¥ — VA Y N—=25b
AL, RERB LUOHERRHBOMEE LTHY
7z,
2. THYVEMHBI* X (PFE)

vaw GRAEZE) 100 g B4 4 k%02 1500
gtl, BERTAH TR, 2Bk, Z0oHETY,
EEAER L. 125 ¥ T, SULH (121T,

205 27 o72b 0% 7 A YV EMB ¥ X (PFE) &
L7:. PFEW, 09% 2% 5% & 912 NaCl 2L C,
BT EERS, 022um 7 A VY —THBLTHERLZ.
3. HE

SBP 3 HAAFXER LV BFOSDOFEIT X YRR
L7:. SBPiECryjl BLUCryj2 @ 2 BEOEHE
PO, HEDOIIF 41 THo72.Cryjl, 2 D
BB LG F VERL, BELOHFEOIEST
7oz,
4. By

MR 0BEEIZ, 10% fetal calf serum (FCS) (GIBCO
RBL), 50 uM 2-X V7 s T ) —)b, 60 ug/ml R =
Yy, 50ug/ml A N L7 Rv A YV % & RPMI
1640 ¥ % Fv 7z,

5. XU ADRIES LU PFE 5

SBPlug # Alum25mg (£ =01ml) & & b I
BALB/c <7 A (108, A A) OBEBENIZES L,
1EE Z & ICAF3EIRE % 4T o 72. PFE & phos-
phate buffered saline (PBS) T#HMRL, <o R 1LIZ
L 0,05,1,5mg(£E01m) 2 &HED2HBIY
6 BRI I RERE PR 5 U 72, &SR 1 EMEIC, M
BT CRRINZ AT WIIE 2 258 U7z, RIS 2 i
L, FEBSRER (1% 107cells/well) % 10 ug/mi SBP ¥ 7z
12 10 ng/ml Con A THIEK L7z, 37C T 3 HHHEER,
B FEREILL. <7 AIXEEE S ILAEE L7,

6. SBP %21 T cell line DB L

TE & O FEWIZHEY, SBP & Alum THRIE L 7
BALB/cvw XX, BATY Y38, RBEB LK
MEOY Y3zt L, THMioMEE Lz, —X
FTIE, U Y osEiIMI (24X 106cells/well) % 10 ug
/mlSBP 3 & UHRRRMEL L L<C50pg/ml <4 b
<4 v C T (37C, 304) L7z BALB/c v A
RGRR (6 108cells/well) % F\W-CHRIBL, 24 %7
L— hPT37C THEELZ. 10 Hig, Mgz mIXL,
P B T U, 5 X 105cells/well DMRLIREE T,
10 pg/ml SBP 3 X UHiEIRRAMlL L & HITHEEL,
ZHRHNE A ST o 72, 10 HER, REARIC LT 25X 10%cells
/well OFFLIRE CZJAE % 1TV, T cell line Z 817
L7z, EERIZK o T, — KRB LU RABORE, 200
» 5\ F 500 ug/ml ® PFE 2L, = Xkfl##& 3 H
BICEE RiE 2 EIRL 7.

PFE OYEFICRIZT L4 DHEEEZRE T 5720,
SBP T—RHEE L 72 >3 EMiBE % EYX L, 10 ng/ml
<™ A recombinant IL-4 (Intergen) F7E T, 200 ¥ 7=
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1& 500 pg/ml @ PFE % M L C Z KM% 170 72. 10
H#, Mz EIL, SBP B T=J0M % 7w, H
Btk 3 HEOREEEEZEIXL /2.

B, ZFHEBE4IHER, 2SS ICAETEIES
72, PR ML 4 5ICPRER L2,

BREBIT, Bho/z SBP HREX T AN LEIL72Y
VMR E AW C 2T, 20550 1EOTF—
y—mRL7.

7. SBP 429 T cell line D¥EFEDHIE

fE% DREEOPFEFIET, SBPHEM T cellline
(25 % 104cells/well) % 10 ug/ml SBP B LU= A1 +=
4 ¥ v CRE L7 BALB/c ~ 7 XM lg (6% 10°
cells/well) THE LT, 96 X7 L — hpT37C TH
F1L7-. ¥#2HHIZ BH]TdR (Dupont/NEN Rese-
ach) % 05uCi/well@NL, &5 18 ReMEEEL
#, Packard Direct Beta Counter, Matrix 96 TM
(Packard Instrument Co.) & H\WC, [3H] TdR ®HLH
AAHFRE L. HlEL, 2EED T cell line Z W T
2EITV, 20 HO 1EOF— —%RL7.

8. SBP ¥ EK T cell line O EHEIUR DFEMT

W2 L7 SBP #F 2 T cell line »ERMEPLRE (CD 3,
CD4,CD8)MFEH%E, 7u—¥ A4 P A MY —EilLko
TN L7z, CD3DOFEIHIE, SBPRFEMN T cellline
% hamster anti-mouse CD 3 & monoclonal antibody
(mAb) (Cedarlane Laboratories Limited) TH:t1%,
fluorescein isothiocyanate (FITC) fZ&# goat anti-
hamster IgG F (ab') 2 fragment (Cedarlane Laborato-
ries Limited) ##4& &4, EPICS Profile II flow cyto-
meter (Coulter Electronics) % HW Tl L7z. CD4
B X O°CD8® Z #H i%, Tcellline # rat anti-L3T4
mAb (Becton Dickinson) ¥ 7z rat anti-mouse CD 8 a
mAb (PharMingen) TH#E, FITC i goat anti-
rat IgG F(ab) 2 fragment (PharMingen) %#H& &€
THE L7z,

9. SBP %R DRI E

PuCryjl1,21gE fit 14 i @ #l & 1, IgE-capture
enzyme-linked immunosorbent assay (ELISA) #T
fTo7z. 96 R< 4 7127 L— FZPBS CTHML 7 rat
anti-mouse IgE mAb (4 ug/ml, PharMingen) 100 pl
Mz, 37C T 3hr B S &2, 1% bovine se-
rum albumin (BSA) % &t PBS (BSA/PBS) T 4T
T—M7ay ¥ 7 L7 1% tween 20 & & & PBS
(tween/PBS) T¥L##%, 10% FCS % &t PBS (FCS
/PBS) THML7zMiE%MA, BET2hr KBS E

7z. tween/PBS T4, YA F U E# L Cryjl
721 Cryj2 Qug/mb 100 ZH0R, HET1hr
Bt & €72, tween/PBS THEEH, 1000 FAHML 72
horseradish peroxidase ( HRPO ) #i#% streptavidin
(Zymed) 100 pl 2N %, BiR T 1 hr UL Z €72, tween
/PBS T, 0.03% H202,05 mg/mlo-7 = =L ¥
VTIVEELOIMZ T v YEEBREW (pH
5.0)100 ul Zhn 2 THMA S, 2 N HEE 100 ul 1z T
Bt % 4E1E#%, 490 nm OWSEE 2 HE L7z, IgE O3t
feffiiE, EE< 7 AMEORLZREED 2fE0HEE
ANy RBERTERDb L.

HiCryj1,21gG 1B &£ U IgG 2 a Huiffili o ¥l 2 13 1E
¥ ELISA TiFo72. ¥4 727 L — NI PBS TH
ML72Cryjl 7213 Cryj2(5ug/ml) 100 ul % il .,
37C © 3 hr EMML &€ 72#%, BSA/PBS T4C T—H
JTavy ¥ 7 L7, tween/PBS TikiH#, FCS/PBS
THRLUMEZ I Z, BIRT 2 hr 7L & €72, tween
/PBS TG4, 1000 AR L 72 HRPO #£7 rat anti-
mouse IgGl mAb (I 2 €A %) & % i3 HRPO
T 2% rat anti-mouse IgG2a mAb (PharMingen) 100 pl
iz, BB T1hr KIS &¥72. tween/PBS Tk
%, FROBYRBEITo . 1gGl OHLEMIZ, OD
il 05 ZR$HBE TR L. 1gG2a OFLfAfiiL, il
EREZ SOBHMLCHEL2E EDODETRL
7.

10. A4 vA A CHE

IFN-y, IL-4, IL-5, IL-10 O 5E & B & 0 0 I2hE
WERBRGY VN4 v F ELISA HC1To 72,

11. 7—% —DIEH

B4 P AL VEERBIUOPUMEL, EHILICE
DFHE + BkFEEZ KD, F—F & LTRDbLL.
HEEHERMENE, WA 5 F B A2 unpaired t-
test Z VTRD, p<005 2 HEEDY L LT

iR

1. SBP THIE L 72~ 7 A DOPARFE A KT 3 PFE
DE

PFE #5112 X oC, SBP f#RM IgE PifkD BT,
PFE e 5B 12 b ~XF B S 7. WARIC SBP
BB IgGl A D FELE D PFEH 512 X o THIH &
N, WHEEX Cryj 1 BX O Cryj 2 MpLEICH L, &
5 L7 PFE O HERFEHICA BN, IgE fifkid PFE
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Fig. 1. Effect of PFE treatment on the production
of anti-Cry j 1 or anti-Cry j 2 antibodies in the sera of
mice immunized with SBP in alum adjuvant. The data
represent the mean = SD of five mice per group. Sta-
tistically significant when compared with control
group ; * 1 p<0.05,** I p<0.0L, *** : p<0.005.

1 mg Bl E, IgGl ki 05 mg L LD 5B THEE
HERD SNz —7F, SBP FFEM 1gG 2 a Pk DEAIX
PFEHREGIZE > THBELREZZAON L d o7z (Fig. ).

2. SBP THIELZYY ADBBHELA SOV A b A
4 VEAIIKITT PFE O &

PFE ##%5. L 72 SBP fiE~ 7 A D&M %, SBP
THBMLTEYA b AA voEEELZEZE L. PFE
5 L~y A0BEM T, PFE E&5 <7 A
o R 1 X, SBP #I#IC & % IL4,IL-5,IL-10
DFEEDPRS- L7z PFE O HEBEKREFNICET L7 (Fig.
2). IL-4,1L-10 i PFE 1 mg L L0 5 # T, IL5 &

Cont. 0.5 1 5

IL-10 [ng/mi]
IL-5 [ng/mi]

Cont. 0.5 1 5 Cont. 0.5 1 5

Dose of PFE [mg/mouse]

Fig. 2. Effect of PFE treatment on cytokine pro-
duction by SBP-stimulated splenocytes from mice im-
munized with SBP in alum adjuvant. Assays were
performed in triplicate per mouse, and data represent
the mean = SD of five mice per group. Statistically sig-
nificant when compared with control group ; * : p<
0.05, ** : p<0.01, *** : p<0.005.

5mg G HTHEEN RO ON. —F, IFNy DE
A1, PFE# 5B L UEEE YT AOMTHEELRED
Ronhledroi.

IS DR LRI, BigME % SBP Db Y
\Z Con A THUEIEFEMITHIE L 7254, 05 mg K5
BOIL4 OEABDINE, WThoY A M AL YO
AEY PFEREICL o THERENALDN o 72
(Fig.3). PFE 05 mg #5-# T IL4 OEEIPIH S h
72BERICE L TRAHTH 5725, PFE & 2h bl L5
L72BETIE, L4 BEOFEELIHIZASNT, PFE
DOHEBREEIROON P72l &5, ConA
FIBC & 5 IL4BEAEIC PFE X BB RIZS el
WL 7.

3. SBP AR T cellline D4 bAoA VEEINNY —
YZRIT$ PFE O%E

SBP THE Lz AN v 3HEfila%, SBP L
JFEIRRMIEIC X o CHUERIE A 3EHE DKL, SBP
B BAY T cellline 28 L7z, 208 T, PUERIE &
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Fig. 3. Effect of PFE treatment on cytokine pro-
duction by Con A-stimulated splenocytes from mice
immunized with SBP in alum adjuvant. Assays were
performed in triplicate per mouse, and data represent
the mean = SD of five mice per group. Statistically sig-
nificant when compared with control group ; *** ! p<
0.005.

EBHIWCPFE #HML T, 8515 Tcellline %A b
HA VEENY =V HPEALT BT WIS
PFE X, 55 UOBW L7 Tcellline # HWTZD
BRI R T HEL AR (Fig 4 L0, HEHEIS
P T AT X 2 200 pg/ml B & OF T D $If 53 A
53 500 ug/ml O 2 TR DEEE % v 72, = RHE
BC SBP M THRIB L7 L ST A M4 VO
A% Table 1I2/R L72. PFERIMOBEICEDL LT,
COBETY YSEME® 9%6% U ik CD3*CD 4+
HIRE, 4% KA CD 3 CD8* Thotz. T2, Wwih
@ T cell line b ZXRFNIEBFOMIHICEITA DN LD
—RBHDH VTR FE CPFE 2R L CBLL
7> T cell line TiZ, PFE JEFIMTHISL L 72 T cell line
WCHR, I L7z PFE © FH&RAFERIC T4, IL-5, IL-10
DELEBVFEEZIZEL LT/, PFERMOEEIL,
IL-4,IL-5,1L-10 D AR OREIIZIZ L A LEE
Lotz —7, IFNy DFEAE L, PFE 200 ug/ml
% 18 % %\ ix PFE 500 pg/ml % 2 B L CH L
L7z T cellline TEEIZIHA LCTWw/zas, PFEOHE
AW IFN2y O FEADSHIH S B I IE A S iz

o

2000

1500

1000

proliferation [cpm]
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< [aV] nwn o o O O
— N 0 O
o -
Z
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Fig. 4. Proliferation of SBP-specific T cell line in re-
sponse to SBP in the presence of PFE. The data repre-
sent the mean = SD of triplicate cultures. Statistically
significant when compared with control ; * @ p <
0.05, *** : p<0.005.

Motz L72h%o T, PFE OFINC & » T, IFN-y A
B R 2T Vv BT L .

X 5|2, SBP T—XMl#xiTo 72y v E,
TRHIM OB, PFE & FERICILA 23M LT, L4
BETFTIZBWTCHPFEILL S Th2H A v A4 VD
HIKIASEED 5N B HFH7 2. SBP TZRANMZ 1T - 72
LEDOHAL AL VEARR Table 2 (IR L7z, 114,
IL-5, IL-10 @A 1, PRE #INFFIC IL4 2SFE L Tw
Td, PFE ERMOBEIZHARIHH SN, —
75, IEN-y DA, PFE IC & > THERERMHIZA S
Lo,

% 5

BB 7 LV ¥ —1%, 7 VW7 YRR IgE ik
DOBRFEA TR E L, 20 IgE JiikoEA 2 #Ifl5
HLETULIVF—DEED) 2 THOTEETDH
5. A, FAxld<vy A% SBP THRIET L, PFE
ZRE5THIEICL T, SBPRFRNZ IgE * 1gG 1
PURDBEEDSIRI SN S Z & 2R Lz Rk R,
SHSIZE o T HESNTWEID, ZOEREF
WOoWTIZIFEAEDLP o TR, IgE R IgG1Ht
ORI, BMFEE Th2 L OHEERIC XL - THE
ENBH, FOBETh2POEAINS ILAREDY
A MHA VHBEEREELZHELS 2 LAMESLTY
512, PFE %5 L7z~ AT, MR Z DU
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Table 1 Cytokine production by SBP-specific T cell line established in the presence or absence of PFE

Stimulation cycle IFN- y L4 L5 1L-10
P 9° 3 [TU/ml] {ng/ml] [ng/mi] [ng/mi]
SBP — SBP — SBP 12 £+ 0.07 18 = 0.3 58 + 1.0 79 + 82
SBP + PFE200 — SBP — SBP 09 £ 0.01* 13 £ 05 *** 47 £ 183 % ** 66 = 5.3
SBP + PFE200 — SBP + PFE200 — SBP 12 = 0.05 13 = 04 *** 52 + 23 * 81 = 35
SBP + PFE500 — SBP — SBP 11 £0.13 9+ 06*** 35 £ 12%** 55 = 20 *
SBP + PFE500 — SBP + PFE500— SBP 1.0 £ 005 * 8 £ (09 *** 32 £ Q8 *** 49 = 26 **

The data represent the mean * SD of triplicate cultures. PFE200 and 500 indicate the concentration of PFE added to
the culture ; 200 ug/ml and 500 pg/ml, respectively. Statistically significant when compared with control culture ; * * p
<005, **:p<00l, ***:1p<0.005.

Table 2 Effect of PFE on cytokine production by SBP-specific T cell line established in the presence of IL-4

Cells cultured with IFN- y (IU/ml] IL-4[ng/ml] IL-5[ng/mi] IL-10[ng/ml]
SBP + IL-4 1.8 £ 0.0 17 £ 06 74 £ 07 70 £ 0.8
SBP + IL-4 + PFE200 18 £ 01 15 £ 04 * 67 + 23 ** 66 + 26 *
SBP + IL-4 + PFE500 22+ 02% 12 £ Q9 *** 60 £ 12**%* 48 + 24 ¥ **

The data represent the mean * SD of triplicate cultures. PFE200 and 500 indicate the concentration of PFE added to the
culture ; 200 pg/ml and 500 pg/ml, respectively. Statistically significant when compared with control culture ; * 1 p <

005, **1p<001, ***:!p<0005.

L2k EDIL4,IL5,IL-10 2D Th2 %4 b4
VOBENTRTHH SN, o2&, 5, PFE
ZIL4 ZE LD Th2 %A b4 Y ORBEZHHT S
LT, IgEMEEAZIHIL-b0LEZ b5,

PFE ##5. L7z~ 7 A g cA 55 Th2
FA4 MAA T EEOWENE, MR 2 PUR TR L
BAECOARRD bz FUEREORD D IZ, PR
#Mika% Con A CHURIEAFRIITHIE L 725 &13, PFE
BEOBEETHA M HA VEEICEZAONZ DS
2. 202k XY, PFE W, 39XCO THROIEE %
R RICIIHIST B D Tid 7 {, PFE A T (CHLEHR
Bz THBICH LRI, Th2y A 7
A VRIS A EARBRENS.

Thl & Th2ik, #hZFho¥ 7Ly +o T Hlgh
BETHYA ML Y EEBL, EVWOEEZIHT S
ZEPHMBENTWA, Thl»SEASRS IFNy I,
Th2 D¥EIER Th2 0L EA SN S L4 DEREZH
#35. LPL, PFE 25 L7 XIZBVT, IgG
2 a UKD AL, S O IFNy A L Vo T2
ThliZIZEbizA N o72. F72, Tcellline
BB PFE 238N LC b IFNy DA R EEZ %
Fhdol. TNODERMS, PFE X Thl #5FE T
52,2k oT, Th2 Kn2#flTs0cid%Ll, &

L5, Th2 sz EHEIHT 52 LR B I N,

SBP fiE~ ™ A0 Y VSEMED S, PUERIBEIC
PFE % ¥&H0 L CHISZ L7z T cell line &, PFE JEiRINT
M7 L7z T cell line W2 H-x, TL-4,IL-5,IL-10 D RELE DS
KT LTWw/. SBPRESYADY ¥ 3Eiffilaz, —
KT BRI PFE 2L, £0#%, 2K, =Xk&
PREOACTH#M A EL T IL4,1L-5,1L-10 D #E
HERPREN-EETHLI LN, TDOTh2H A
Mo A VEEAOHHENI R D DTIE RN EAR
WENb, &512, PFE I, cellline B A DB REIZ
M2Z5IEBLETHY, Tcellline B 7. 12 PFE
EMACHEREEREVELTD, A4 AL VDR
Ny — VI L Bdpro 2 (F—4—8). $72, ¢
T AHES. L7z Th 2 clone (2% L Cid, PFE 3%
A MHA Y ORECMOBELRITS S ol (F—
F—WE)., INODOEENPS, PFEIX Th2 %4 ba A
VOBEABEREIFITADOTIEEL, Th2H A v A4
VEREAT DHBEANOSLOBE R 5D TIdR
WwWhrkZEzZ oA, SBPTRELEY Y ANLEZY
YN, $72 Th1® Th2~&a3y bENT
WHEWHIRE L&A, FOHROFEICE > T Th1/Th2
DONG VARELLICLEE S 5 LB b1,
L7245 T, PFEIC& T, Th2% A4 "4 V2 EE
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A EE i

T 2~ O SR A IH &, Th1/Th2 N5
VAN Th2 NEEL DM SN DOTIEE RV
Ziohb.
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INHIBITION OF ANTIGEN-SPECIFIC T HELPER TYPE 2 RESPONSES
BY PERILLA FRUTESCENS EXTRACT

Tatsuya Ishihara?, Iwao Okamoto?, Naoya Masaki?, Keizo KohnoV,
Tadao Tanimoto? Hakuo Ikegami? and Masashi Kurimoto?
l)Fujisuki Institute, Hayashibara Biochemical Laboratories, Inc.
2) Amase Institute, Hayashibara Biochemical Laboratories, Inc.

Perilla frutescens leaf extract (PFE) is known as a natural medicine with anti-allergic activities, although
its mechanism of action remains unclear. In this study, we examined the effect of PFE on antigen-specific anti-
body and on cytokine production. Mice were immunized three times (weekly) with sugi basic protein (SBP) ,
a major allergen of Japanese cedar pollen, in alum adjuvant. PFE was injected intraperitoneally into mice on
day 2 before and on the day of each immunization with SBP in alum adjuvant. Serum anti-SBP IgE and IgG 1
antibody levels were significantly suppressed in mice injected with PFE. Furthermore, the production of in-
terleukin (IL)-4, IL-5 and IL-10 by SBP-stimulated splenocyses also decreased in PFE-injected mice in a dose-
dependent manner. However, PFE had no effect on either the serum anti-SBP IgG 2 a antibody levels or on in-
terferon (INF)-y production by splenocytes. When splenocytes were stimulated with concanavalin A, there
was no difference in cytokine production between mice injected with PFE and control mice injected with ve-
hicle. SBP-specific T cell line established in the presence of PFE from the lymph node cells of mice immunized
with SBP showed reduced IL-4, IL-5 and IL-10 production compared with that established in the absence of
PFE. In contrast, comparable levels of IFN-y production were observed between these two T cell lines. These
data suggest that PFE down-regulates Th 2-type cytokine production and prevents the Th 1/Th 2 balance
from polarizing toward Th 2-type immune responses.
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