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Effect of Rubus coreanus Miqué| on the Specific Immune Response in Mice

Kyung Sook Won, Tae Won Lee, Jae Soon Eun, Jung Mo Song™

Department of College of pharmacy, I' College of Oriental Medicine, Woosuk University

The specific immune response of unripened fruits and ripened fruits of Rubus coreanus Miquel was examined in
BALB/C mice. The 70% ethyl alcohol extracts (20 or 100 mg/kg) of unripened fruits (RCE-I) and of ripened fruits
(RCE-Il) were administered p.o. once a day for 7 days. RCE-l and RCE-ll decreased the viability of thymocytes, but
increased the viability of splenocytes. Also, RCE-l enhanced the population of helper T and cytotoxic T cells in
thymocytes and RCE-ll enhanced the population of helper T cells. Furthermore, RCE-l and RCE-Il decreased the
population of B220" cells and Thy1* cells and helper T cells in splenocytes. In a general way, the immunosuppressive
action of RCE-1 was more potent than those of RCE-Il. These results suggest that RCE-l and RCE-lI have a regulative
action of immune response via decrease the viability of thymocytes and increase the viability of splenocytes.
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FHEX} (Rubus coreanus Miquel)= A1)3} (Rosaceae)ol] 45}
T foluct 1 olgg 4ig Ao Alglke JEEECR
FO0I7h2~3 m ko, €71 & 2ol ¥ UL Zid 2
9] 77t A& Aol EFolrt. Ui ARyt ZojA] vt
9 A2 BHE 45l 5~68o] FAujMOZ Ji58la I
2 780l Foi7t dsEo] S22 F2 HCE At UE
ol BAOF AR} Shloie SEANET] LR 8 92
g, & nisnE SE2XEI o B, BE, olkMY §5
ol i, FHAE, 7, Y€ AR ¥Edd Jem 1
AISH O ZE n&HE Boll Y1 Buii E83IAU & &v)
2831, QAXNZ YBIX F2oAE )y RS B
A WP L] 2 & UHELE ARSI UL, d8Y F
& BRI FAGE £E5E 70 dEQE ERSIAL otk /¥
o= SollA= Rubus & AlE9] HUlE raspberry R E S35}
0], red raspberry, purple raspberry %! black raspberry&HZ ti
oot F2 2elueloli ARBSEL e AL black raspberry
AR} SR, AR BFA FEKIE 271, 4USD 243 EY
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B oxk= ou|Adgiols BRI njsiil ol o
210l 21017} Y2 BQI5HL, olEF AUBIAER ) Wk} 1)
£330} gzl BRE AR Rlo] ol AlRH, BEA}
£ n|&g) ST THEY HAAc) nAlE gate BEs
A A7 NHES A1) olol BABILA} BTk

AE 2 TH

1 488
2 dgol A1Ee 4F = 8 8 BALB/cAl +AS thehd!
SollA] T8I, % 20+3TC, &k 50+ 5%, dark/light 12
19 26104 1 7 0] Aol H3AI F AHESKA
om, NAES} ES AFgLEA JFASIEE slith
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2. A} B 71
HAaoll AKESH A|2k2  Dulbecco’s modified Eagle's
medium (DME), penicillin-streptomycin, Dulbecco’s phosphate
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buffered saline, MTT, concanavalin A, lipopolysaccharide=
Sigma Co., RPMI 1640, fetal bovine serum (FBS), trypsin2
Gibco Co., PE-conjugated anti-CD4 antibody, FITC-conjugated
anti-CD8 PE-conjugated  anti-B220
FITC-conjugated anti-Thyl antibody= Dainippon seiyaku Co.,
71E} A|E2 cell culture® T 15 XS AM3IATE A7+
& culture flask (Nunc), multi-well plate (96-well, 24-well,
Costar), microplate-reader (Dynatech MR5000), CO; incubator

antibody, antibody,

(Vision scientific Co.), inverted fluoromicroscope (Zeiss Co.),
freeze dry apparatus (llsin Co), flow cytometer (Coulter
EPICS-XL) £ AIE3INiCh

18l0] AM2SH BEAR= 2002@ 6204l 7€ Alolol] &)
AE IaE 5971edE B2 ATE&lA &S
of AFBE1% oM, Mk ulel n|sing eEIE F251e 4
E5l9ict ol W 253 242} 400gS 70% ethanolE 71E X
}5PHAT 24 A7 50 CollA] 23
é?} TS, freeze dryer2 SAXR
CE-10]g} 3gh, <=3 30.7g (016} RCE-NIE} &
SEHE Aldls deidlgsol EdlA1AH ARSI

21 2zsc). 5598
slo) s 155g ©l3}
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4. Thymocytes %! splenocytes £2]

47)9] thymocytes W splenocytes REl= Wysocki® %
Mizel? £9 Y& ol83IICE 4A 5 vRRIE 1723 519
RCE- I % RCE-OI & Z}7} 20 mg/kg & 100 mg/kgS 1€ 13
2 7947 ZFEATH T 84K YFE BFEITIY TN
Th &3 84 Y H)AS DPBS-AS & petri dishollA] ZH)
224511 BF stainless meshZ AUSHH] AEZRFIHE A
%, DPBS-AZ 23] A& T4 (1,500 rpmollA] 10 E7F 24
thymocytes 2l splenocytes 2FH O T SIXCE Al Zrigr]ol=
RPMI 1640 wHAIE ALE3IR2m, wixlol= 10% FBSS}
penicillin-streptomycin (100 units/ml, 100 ¢ g/ml)& Hri5lH
AFEBIGCE

(.

} thymocytes B splenocytes@] S4]o| o)X= RCES
oodso‘_ MITEOE ZFF3INcE 2 4dfo] AT MITE2
Mosmann'@o] 7elsled Kotk E'%0] HEAZ) wy¥ez,
96-well plate®] Z} welloll E2)$} thymocytes W splenocytes&
2}z} RPMI 1640 BRI Z 31438k 2t wello] 1 X 107 cells/ml
SEE BF38)d thymocytes= concanavalin A (Con A) 5 #
g/mlE, splenocytest= lipopolysaccharide (LPS) 10 xg/mlE
718 &, 37 TY CO; incubatoroi|A] 48417 wjakel tha it
&8 4X]7F FMoll MIT A&+ 7IBIATE sY £5A] 0.1N-HCI
o] 8ahA171 10% SDS 100 & 2} welloll H7}s}al XRgAteiol
A18 AIRE T ouiEE & kg 2z welld) FHTE
microplate-reader2 570 nmojlA] EX38lH tIRFY FITo

S AETY EBTE WESE 6] ARSI In vitro
Aol A= 22)8t thymocytes X splenocytes 1 X 107 cells/ml
off RCE-1 ¥ RCE-IE 27} 01 ¥ 1 mg/mIE 71811 48 A7t
QRS £ SYT YHCR MEYEES SHIIPCE

6. Thymocytes & splenocytes®] subpopulation &3

£2]$ thymocytes 2 splenocytes& 2tz RPMI 1640 ulj A}
2 33 MAHSKHTE T cell®) population2 PE-conjugated
anti-CD4 % FITC-conjugated anti-CD8 monoclonal antibodyZ,
T % B cell®] subpopulation® PE-conjugated anti-B220 %
FITC-conjugated anti-Thyl monoclonal antibody 2 ©1% H483}
o 4 ColA 30 BZF HIEAR] &
488 nm, emission; 525 nm(FITC), 575 nm(PE)]Z subpopulation
g &8st

flow cytometer [excitation;

7. EAXE

Z2E A Z3E2 meantSEE VEHIRL SAAEIE
Student’s t-testE® Al p<0.058 7|EL 2 SN ARE F
Halnct.

2944

1. Thymocytes®] S4]ofl PIXl= &3

In vive AENA] tHETFY thymocytesol T-lymphocyte
mitogen?] concanavalin A (Con A)E A2I8IA] %S wie Al
ZREEE 100%E 519 S i, Con AE HelsIgS W AEZY
EEL 1257+11% 2 S7}513 20, RCE- 20 & 100 mg/kgE
Eoigly 2218 thymocytesoll Con AE 2SR Qe wiol
AZMERS 747} 723+13% U 67.6+14%F, Con AE A
519 e Y MIZYEES 939+£17%, 887+15%F HZ T
Hi3l 2435 om, RCE-IE 20 X 100 mg/kgS S5l 2
2]3} thymocytesoll Con AE XEI3HA LUS Wi MZHNEE
2 237} 80.6+1.4%, 75.8£1.2%Z Con AE AHZIGIRNE W Al
FAES2 1025+15% LU 9%64+113%F thE o Bl&) 246
rkTable 1).

Table 1. Effect of the administration of RCE on the cell viability of
mitogen treated-thymocytes in mice

Dose Cell viability (%)
Samples (mg/kg) Concanavalin A Concanavalin A
non-treated treated
Contro! - 1000+1.2 125711
RCE- 1 20 72313 QB+
RCE- 1 100 676+14" 88.7+15"
RCE- 1t 20 806+ 14* 1025+15°
RCE- Il 100 75812 %413

RCE- and -1l {20 or 100 mg/kg)} was administered p.o. once a day for 7 days, and the
separated thymocytes (1 x 10" cells/mf) were cultured for 48 h :n RPMI1B40 media
mxed with Concanavalin A (Con A}, an actvatng miogen of thymocyte. The data
represents the mean+SE of 5 mice. % Significantly different from controi group
(p(000N

In vitro LB tHETFS thymocytesoll Con AE AHeldt
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A LAES W MENESS 100%E 519S wi, RCE101 Y
1 mg/mlE XGRS W MEZUEES 103.6114%, 789+
08%Z 1 mg/ml MgJX] HETo] HI3) A4S, RCE-IT
01 % 1 mg/ml2 M| MEWESS 1009+16% L 827+
14% 2 ) vl 245K cHTable 2).

Table 2. Effect of RCE on the cell viability of mitogen treated-
thymocytes in vitro

Samples (r%’f;n Cell vabily ()
Control - 100012
RCE- 1 01 103614
RCE- 1 1 789408
RCE- 1 01 1009416
RCE- 1 1 Q714

The separated thymocytes {1 x 10 cells/mi were cultured for 48 h 1n RPMI1640 meda
mixed with RCE-1 and -1 (0.1 or 1 mg/ml). The data represents the mean+SE of 4
exgerments. * Significantly different from control group (p¢0.001).
2. Splenocytes®] S4lol) o)X= A

In vive HZ0IA WETY splenocytesoll B-lymphocyte
mitogen®] LPSE XE|5kA] RUYS mWo NZTUEES 100%E
SIE wl, LPSE ANeisllS mlo] MEYEES 1463+18%E
71519 em, RCE1 20 & 100 mg/kge TolglL 22l
splenocytesoll LPSE HzI8HA LS Mo AZTWYEE2 101.2
*15% ¥ 1208+15%%, LPSE A2Jsle WY MZVEE
144.0+1.5% % 179.5+21% 2 100 mg/kg S 5102 ™ DHZ\E—F_L
ol Blal 71512, RCE 20 ¥ 100 mg/kgE FoisiL
LPSE AelsiA] &%te Mo MEMESS 120911.9% 2 124.2
*13%Z LPSE A2Iolie WY MEYEES 167.221.0% H
1865+ 21%F 100 mg/kg FAIH S wi thE o) vl 7151
% CHTable 3).

Table 3. Effect of the administration of RCE on the cell viability of
mitogen treated-splenocytes in mice

Dose Cell viability (%)
Samples (mg/kg) LPS-nontreated LPS-treated
group group
Control - 100017 1463+ 18
RCE- 1 20 1012+15 144015
RCE- 1 100 120815 179524
RCE- 1t 20 1209+19" 167210
RCE- Il 100 124213 186521

RCE-l and -l (20 or 100 mg/kg) was administered p.0. once a day for 7 days, and the
separaled splenocyles (1 x 107 cells/m) were cuitured for 48 h in RPMI1640 media
mxed wth Ipopolysaccharde (LPS), an actvatng mitogen of splenocyte. The data
represents the mean+SE of 5 mice. * Signficantly different from control group
(p£0.001).

In vitro ABolA] HETY splenocytesoll LPSE X2|5HA
LotE ol NZYEEE 100%2 519 E W, RCET 01 ¥ 1
mg/mle XHiINE o) MEBESS 105.6+1.7% X 98.2+
14%Z 0.1 mg/ml MRS W hx ol BId E7131932H,
RCE-Tl 01 ¥ 1 mg/mlE HEI5IHS W) MEZBESS 1089
+17% % 101.8+1.2%F 0.1 mg/ml HISIHE Wl thE ol 4]
M E715IRcHTable 4).

=
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Table 4. Effect of RCE on the cell viability of mitogen treated-
splenocytes in vitro

Samples (n?;/sr%l) Cell viabilty (%)
Control - 1000£20
RCE- | 0.1 106617
RCE- | 1 982+14
RCE- 01 108917
RCE- il ) 1018412

The separaled splenocytes (1 x 10" celis/ml) were cultured for 48 h i RPMI1640
media mixed with RCE-l and -l (0.1 or 1 mg/mi). The data represents the mean+SE of
4 experments, * Significantly different from control group (% p<0.05, *: p<C.01).

3. Thymocytes®} subpopulationdi] D)X= &3}

WA Z+9] thymocytes & CD4 single positive (CD4") A3 Q]
population2 11.6+0.3% ©]R. 2w, CD8§ single positive (CD8")
A 3Z9] population= 2.7£0.3%01ct. RCE-1 20 & 100 mg/kg
2 Boisln 2213} 45 thymocytes?] CD4” A E& 155+04%
ol 186+03%Z thx ol Hl3l populationo] H7}5leioH,
CD8" M| Z& 32+03% U 53+02%2 100 mg/kg BH5IAS
ol tiZE 7ol Blal populationo] Z7}6I%ict. RCE-I 20 W 100
mg/kgS FoiElL 2&i8} thymocytes?] CD4™ MEE 115+
0.3% % 15.7+05%F 100 mg/kg FI5IRS wl thE0) M5k
populationo] ZE715112m, CD8" MZEE 29+02% T 33+
04%Z YxEZI E *}o]7} YUACKTable 5, Fig. 1).

Table 5. Effect of RCE on the subpopulation of murine thymocytes

Samples Dose Thymocytes Subpopulation (%)
(mg/kg, p.0.) CD4"CD8 cell CD4CD8™ cell
Control - 116+03 2703
RCE- 1 20 15504 321403
RCE-1 100 18603 53+02"
RCE-1 20 115+03 28102
RCE- i 100 15.7£05" 33+04

RCE-I and It (20 or 100 mg/kg) was administered 2.0 once a day for 7 days, and the
separated thymocytes were stained with PE-conjugated ant-CD4 and FITC-conjugated
ant-CD8 monoclona! antibody for 30 minutes at 4°C. The subpopulation was determined
with a flow cytometer. The data represents the mean+SE of 5 mice. * Significantly
different from control group ¢ p¢0.01, ™ p<0.001).
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Fig. 1. Cytofluorometric panerri of thymocytes subpopulation change
by the administration of RCE.
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4. Splenocytes®] subpopulationol] B|X]= &3

EZY splenocytes & B220 positive AE (B220M)¢]
population2 31.6+1.0% 0] 2™, Thyl positive A& (Thy1")
9] population2 23.1+1.5% 0]%iC}. RCE-I 20 % 100 mg/kgES
a5l 2218 47 splenocytes & B220" M Z9) population
2 326+15% X 269+13%F, Thyl" MZE 245%13% U
168+21%% 100 mg/kg SRS @ olExTol vidl
populationo} ZFA3IGC) RCE-TT 20 ¥ 100 mg/kg ZH3IHE
ul B220" M ZS population® 31.8+21% & 28.0%f17%E,
Thyl' AZ9 population® 242%12% o 185+14%Z 100
mg/kg FAEIHE W populationo] iR Zol B3] ZASIUC.

Splenic T-lymphocytes & HETY CD4" U CD8" MEE=
153%12% % 6.7+05% o] 2m, RCE-I 20 ¥ 100 mg/kgE
2oty 228 splenic T-lymphocytes & CD4" M ZE9)
population2 14.2+£1.3% % 122+08%F 100 mg/kg T8I
S ul CD4" M E9) populationo] thEFol| &) ZA5IH LM,
CD8" M| %9} population2 6.3+02% L 7.0£05%F thxEztol
Ml = &H0]7} $IRICh RCE-TT 20 X 100 mg/kgS SRS
o CD4" MEQ population2 144%11% X 13.1+04%F 100
mg/kg T8I S Wl CD4" M EQ populationo] thETo) H]
3 28I e, CD8" M EQ] population® 7.1+04% % 5.7+
04%2 TR0l Hlal @ X10)7} UKUCKTable 6, Fig, 2).

Table 6. Effect of RCE on the subpopulation of murine splenocytes

Dose Splenocytes Subpopulation (%)
Sampes (ro/ka) ~Box"  ThyI”  ODAOD_ CDACDE
Control - 36+£10 23115 15312  67%05
RCE- 1 %0 36x15  245+13 142413 63402
ROE- 1 100 269+13  168+21% 122408 70205
ACE- 1 0 318x21 242412 144+11  71x04
RCE- I 00 2B0%17  185%14 131104  57+04

RCE-1 and -t (20 or 100 mg/kg} was admnstered p.o. once a day for 7 days, and the
separated splenocytes were staned wth PE-conjugated ant-B220 and FITC-conjugated
ant-Thyl monoclonal antbody or PE-conjugated ant-CD4 and FITC-conjugated anti-CD8
monoclonal antbody for 30 mnutes at 4 °C. The subpopulation was determned with a
flow cytometer. The data represents the mean£SE of 5 mice. % Signdicantly different

from control group (% p¢0.05, ™ p<0.01).
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Fig. 2. Cytofluorometric pattern of splenocytes subpopulation change
(B220*(Thy1") by the administration of RCE.

a g

BEAE7] vlsier gsdole J829 A7 Yo,
glucose®} fructoset Tl Tloll HIoH S<=ol Th EHFEIA U
1, n)<aollE sucrose?} BHREIO] QA QL citric acid7} &b
Dol B8l thet BRElo]l Y ALE BAHUCY. 2 Aol
M 479 Eold WA nXlE 524t v|<i) (RCE)
2 =3l (RCE-IMS FEe BEGT o, thymocytes X
splenocytesE 22I5l ASIRCE. RCEL & 1T 20 ® 100
mg/kge HTE FA5lL 229 thymocytes®] HEES
T-lymphocyte mitogen®! concanavalin A (Con A)E AEi8IX]
%AE WLt AMZISINE W 2F R Hid) NZYEZ0]
451121, RCE-Io| RCEI Hr thymocytes®] d4EEE T
2 2o ZaAlidch ol BEA vyl Sl vl
thymocytesoll theh M Z=Ho] ZEE u)ghe Roict. ol2iet
Z 7} thymocytesol] thel AP 2 L= IHEIEol A8t A
QIZFE BRI Adh in vitro HBE HAIT 23 RCET B 1
o4l 01 mg/mloliAe MEZHES UERA R, 1
mg/ml9] AzTolde MEFHE UERAJACE ol RCEZ}
A0 FAEAES w thymocytesoll A AEFI MEEHE
UEMI A8 AlABH= Aolth RCEI ¥ 11 20 ¥ 100
mg/kgE ATZE Foi5la 2|8 splenocytesd] MEYESS
B-lymphocyte mitogen®! lipopolysaccharide (LPS}& AzISIAl
2UE wut AEISE Wl BF tHETo) vlst S7HEA2H,
RCE-II7} RCE-loll B3} T1€ S7M13iT) ol &5t o)s3t
ol H13l splenocytes?] MEEE TS HZAAIEE Yviske A
olth. In vitro 4¥ollAl= RCE-I ¥ 1 0.1 mg/mlE Mg E
o thETol Bl& splenocytes?] MWEEo] E71EULLY, 1
mg/mlo] AFEE XTSRS W R Hlal E xfol7t
U9lCt. o] Zae RCEZ} splenocytesoll AP ZIE I M| ZAE
88 AL E AlAlskE ZAolch ol2idt 48 Zile BE2A
o)y 2 2ksubs thymocytes?] HEES
splenocytes®] WEE2 SZIA UAL HWASE =
ChI AFEEC) Thymocytes:E thymus®] D@ W £Eoj)A F4
2l B3EE AHA helper T lymphocyte (Th) & cytotoxic T
lymphocyte (Tc)2 23}5lH, Th MZE 2318 NZES 4E
cytokineZ Ful5ld T2 T A|Z, B M Z U macrophaged] &
Al 238 £X35MH, cytotoxic T cell tumor cell9] lysisE
2107]m macrophageE B 3A171E RO gEd k.
tHEFY thymocytes & Th (CD4 single positive cell) 4| Z&
11.6%, Tc (CD8 single positive cell) AE= 27% 2 Hat 43
F4HollA] CD4'CD8 cells2 o} 12%, CD4CD8" cells2 o} 3% 2
BIE W83 8K ZUE UERIR2H™, RCE-1 20 & 100
mg/kg FNUEIIS W CD4” M ZEE 155% X 18.6%F ol
vlgl 2% 3716193, CD8' MZE 32% U 53%F 100
mg/kg FAZIHNE W thEFol vldl S7I8I¥CE ol RCE
0] thymocytes & Th A|Z % Tc Al E2] populationg F7TAIA
HAs5E 57 + US8E Yriske RHolok RCE 20 ¥

0 0 §

[y
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100 mg/kg EHBINES W CD4" M ZE 11.5% ¥ 157%F 100
mg/kg £AI5IRN S W X0 vla) 71511, CD8” MZE
29% W 33%Z tiEol 88 8 xlol7F YTt o]E RCE-
7} thymocytes & Th AI3£9] populationg F7MIA HASE
F7K18 4 A2 Yuishs Aoltt. o]2ig At thymusol]
Z25H= immature T cell (CD4°CD8")Y] populationo] Z+4x8}
I mature T cell9] single positive cell®] populationo] &7}5}
I ASE dmshe Aolm, BEA} visde Th ¥ Te MEE
ok=ate Th MEZE H3l6LE USE AlAlske Rolct. v
9] splenocytes & B220" MEE 31.6%, Thyl” MEE 231%
0} Sut, RCE-1 20 & 100 mg/kgS Fi5I5 S ui B220" M
= 326% L 269%F, Thyl+ AZE 245% R 168%F 100
mg/kg £0I51%1 & wl thEFoll vl3l populationo] ZAGIATH
RCE-I 20 ¥ 100 mg/kgS S3IRE W B20" AEE 326%
9l 26.9%, Thyl” MEE 24.5% U 16.8% 2 100 mg/kg FI3}
Ag m R ol ¥)8) populationo] ZHABIRACE RCE-I 20 ¥
100 mg/kg S£OIBINS wie B20" MEZE 31.8% X 280%=
Thyl” MlZE 24.2% % 185%F 100 mg/kg FHERE wh th
Z 30l Hldl populationo] ZrASICH ol RCE-1 W RCE-I
100 mg/kg AETE FOISINE Wl B U T ME7} Zadsh,
RCE-I0] RCE-I RT} T ZA3HH B R T MIZE ZaAldE 9n)
BH= Roltt. o] 2ot BEA vy} Ssa vld TS 2
31 B T MZE ZH4A1A splenocytesoll 23t HASE &
A8 £ USE AAEKe Aotk WHERTY  splenic
T-lymphocytes % CD4'CD8 M Z& 153%, CD4CD8" A Z&=
67% OlYOLl, RCE-I 20 W 100 mg/kgS F5INE
CD4'CD8 M E= 14.2% X 122%F 100 mg/kg FA5IHE W
i ZZol Hlal populationo] ZAEKRA2M, CD4CDS" MEE
63% H 7.0%% thET3 B Xjol7} et RCE-I 20 B 100
mg/kg F0I5IR S wl CD4'CDS M ZE 14.4% X 131%Z 100
mg/kg BABIRNE @l X Foll BI3) populationo] ZHABIH 2
nj, CD4CD8" M ZEE 7.1% W 5.7% 2 thaZF3 & Xjo|7F iRl
th ol BEA njgE R Sst WA FAEAS W
splenocytes®] T MEQ ZtAE F2 Th ME9] population 2
a0 711 ASE AlAkSke Rolrt

4 £

=221} o)) (RCE) ¥ $&3 (RCEDE FTFH5IR
2 ul 439 Eold W3 nxlE G2 thed Ztt

RCE-I B RCE-II& thymocytesol] A1 ZIEslo A ZUEE
£ Z4AlASn, splenocytesol] XFZG30] MEYEEE F
7tA)73Ch. RCEI2  thymocytesd) CD4" % CD8* cell9]
populationS Z7}A131 20, RCE-IIE= CD4" cell®] populationg
Z7}A23ch RCEI 2 RCEIIE B20" % Thyl" celld)
populationg ZtAA|ZACH, splenic T cell & CD4" celld)
populationE ZHA17CH

olyY HdEZm BEAE 4Fd FTE FAsRE .

thymocytes®] MEES ZAT 1L helper T A E9] population
Z7)=m, splenocytes®] WEEL E71E|1, helper T AlE9
population2 ZrAEo] Eold HAHIZE £HdMH, LYHQ
2 m=a7t J=3 bld) Hedrzatgol 2Esiict

o] =2 24uaty astedTHIXHdo 5t A5
R0 ZAFE-UTE
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