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Comparison of Immunomodualtory Effects of Water-extracted Aconiti
lateralis Preparata Radix, Zingiberis Rhizoma, Cinnamomi Cortex
and Evodiae Fructus

Gil Hyun Son, Sang Woo Shin, Young Kyu Kwon', Sang Chan Kim? Jong Hyun Park*

Department of Pathology, College of Oriental Medicine, Daegu Haany University,
1:Department of Physiology, College of Oriental Medicine, Daegu Haany University,
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This study was carried out to investigate the comparison of immunomodualtory effects of water-extracted Aconiti
lateralis Preparata Radix(PR), Zingiberis Rhizoma(ZR), Cinnamomi Cortex(CC) and Evodiae Fructus(EF). The
parameter examined to assess apparent immunomodulatory effect of the water-extracted PR, ZR, CC and EF included
the regulation of Nitric oxide (NO). Also, ZR and EF represent the expression of Th1/Th2 type cytokine, the change
of B cell phenotype. The water-extracted PR, ZR, CC and EF inhibited NO production and iNOS protein expression
in LPS stimulated RAW 264.7 macrophage cells. In the Th1 and Th2 cytokine expression, the water-extracted ZR and
EF induced IL-2, IFNr and IL-10 mRNA gene expression. Therefore, it seems that the water-extracted ZR and EF have
a inducing effect of Th1 and Th2 type cytokines. In the Flow cytometry analysis, the water-extracted ZR and EF
changed B cell phenotype (CD45R/B220), did NOT in PR and CC. The water-extracted PR, ZR, CC and EF have a
reducing effect of immune suppression cause by Methotrexate (MTX), an agent of immune suppression. These results
suggest that the immunomodulatory effects of the water-extracted ZR and EF may be, in part, associated with the
inducing iL-2 and IFNr mRNA gene expression in and regulation of NO production in macrophage cells.
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ololl AAR= MBS thEOFEQ! T, HE, BER U K
HY Mo ZRA 2H2S HI WG IAF RAW264.7 DERA THAJA E 5
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Table 1. Oriental Crude Drugs for ;R %E s

Cr(u)(rjign[t)ar‘ug Crude Drug Scientific name D(%S)e
BF Aconitum carmichaell Aconiti lateralis Preparata Radix 40
wE Zingiveris officinale Zingiberis Rhizoma 40
i Cinnamomum cassia Cinnamomi Cortex 40

REYH Evodia rutaecarpa Evodiae Fructus 40

4 1200mE Friotod 2417 E¢F
B 7000E ZH7t FEOINIL, RES HASE B

9} membrane filter(Milipore Co., USA)E BT AISEIHE
) ABES
ot 2ojA AlgE 5-6FEY ol ICR PIRAE ()

S|P AEE 24, =)ol Felsied ARl Algsixt
L} mieso] AIRS B8 FAISE FoloiHA]l 48 A of 1
F7 &3] 2 Ao ARSI AledY) 2Y
dark/light 712 AAIBI L, 2 2242C, En
FAIBIATE
3) WAAAA FH]

Methotrexate (MTX CpHnNgOs,  Sigma, USA)E
RPMI16408HA]0fl 20mg/me 2 THE & Agol w2t AFSTIRT

N

AHZ vl & neAg AR EFAT] & FHESE o)
e HE ol F9 2 E A 5}9#4 Slide glass= FE=EA
510 T HIA MEE URE & 4T, HBSS (GiboBRL, NY,
A) SHOF 23] MAEIATE Ficoll-paqueE 01831 3t
2 %, RPMI 1640 (GibcoBRL, NY, US.A) BiA £ &F

10% FBS7} B7Fel RPMI 1640 v Xjof 2 A]
t} YA ZE 04% tryphan blue G0 EEG &
giol Ao} 9l HIE ME £8 3l A}

ik
-4
N
P
g 0
ftio
S
oo

2) MEF W2
DR AR A Z2FQ0] RAW 2647 Al 250} QA HA
MEFQ! Jurkat T MZFE ATCCZEE] B Wol 2 mM
glutamine®] #HHE DMEM dixlol 5% FBS, 100 U/ml
penicillin-streptomycing & 718} viAlolA] viQkskd Aol A}
2519
3y UM E BAls A
PR BB EE 2x10°/100u AIE7E HA MEZSE 28
3l flat bottomed 96 well culture plateQ] Z} welloll 236} T}
S A7 ARE sTEE i, ZE0] 100 47} FHH 2
Blad 37T, 5% CO; HigkZ]o Eo] 48A17 vikaiict. Yal+
ZXsg 43 gt WH O 2= Promegaitd] CellTiter 96
AQueous One Solution Cell Proliferation Assay kitg& ARZ5}0d
X’So}%l‘/} RSl 71Ech Akl 100 wiofl Aloks 20 M"*
7¥k & 37T, 5% CO, wiel7lell doj 1417} 302 wiersh &
ELISA reader 490 nmoll4] EE3I%iCk Qo &4 23 dgre
(@1t OD) - (Babackground O.D)1SD] O HAISIGLL
4) Nitrite assay
RAW 2647 M EZFZRE] HHF nitric oxide (NO)Q] 2R
AE Wi Soll EASHE NO 2l HEEA] Griess A1FE 0|8
glod EFoiint. koA ok AlZujek 450 100 wet
GriessA[€F (1% sulfanilamide in 5% phosphoric acid + 1% a
-naphthylamide in HzO) 100 wE E31510] 96well platesolA]
102 &0 9kEA17] & 540 nmoil4] ELISA reader® S3TE
ZXEITE NOY S =T = sodium nitrateZ: 4161 EBEE

&
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5) RT-PCRS 0|8} iNOS 87X} B cytokine Wl &5
RNAEZ]E= TRIzolE 01838l ERIsINict. EkshAl 49
51, PIL B1ZAM ZoA RNAE 8215171 /5l 0.1% DEPC
7} H7V PBSE BIZMEE 33] A& & TRIzol 900 wE B7t
slod &3} AlFrk o7l EEEEZE 100 wE B 15830
Lol HR] AIZATE I £ 47T, 12,000 rpmofA] 15827 €14 &
25l A5 E RHAEA FHE & BHY isopropanolg F7I5}
o] -20CofjA] 452 FAIGH & YAAGL, 70% DEPC-OEHEE 13
A BIACE RNAE A 204 AFEAIZ] & DEPCIF B &7
ol Y4BT 3l43610] spectrophotometerol Al L& A S
T}, 5x RT buffer 2 p¢, 10 mM dATP 0.25 u{, 10 mM dGTP 0.25
¢, 10 mM dTTP 0.25 14, 10 mM dCTP 0.25 i, MMLYV reverse
transcriptase (200 U/uf) 0.25 pf, RNase inhibitor (28 U/ uf)
0.25 14, 50 uM oligo dT primer 0.5 ul, DEPC-DW 4 pE PCR
tubed]] EHo] RT-mixtureE: TH=11 o710 total RNAE & 7151
t} ol AJ8#E PCR machine (PTC-100TM Programmable
Thermal Controllar; MJResearch, Inc.)oll Hol 42°CollAl 6027}
AAEIGK GHAN B2 E AFBITE PCRE HA] 10x PCR
buffer 3 pf, 25 mM MgCi2 1.8 1, 10 mM dATP 0.3 x¢, 10 mM
dGTP 0.3 g, 10 mM dTTP 0.3 g, 10 mM dCTP 0.3 g4, 50 uM
sense % antisense primer 0.25 uf, Taq polymerase (5 U/ul,
Promega Co.) 0.25 plE& E%6IL, of7]o]l DW.E €] H&E &
Hzto] 20 A Gl PCR mixtureE WHERICE PCR mixture
£ PCR tubeo] Y1 &7]o] HHAI BISE 5 (& @1 S8
% PCR machined] o] tHE9 ZQE PCRE HAIGINIT
PCR ¥1&2 94To) 387 1 cycle 8 &, 94T 45%, 57T 45
£, 72T 45&7y 35 cycles HIZAIZICOM, 72TolA] 1087
extensiong AW £ UIEE AVANE SFE UES 12%
agarose geloll F7] ¥& 8l UV transilluminaterg 0] &36}o]
DNA bandE ZQ15}2it} RT-PCRof} AFEEE primers (F)HIO]
21JolA} (Bioneer Co. Choongbook)oll 2]Z5le] gHd61% oM,
2} primer®] B7]Ag 2 Table 29} ZTt
6) OIA Lxgd ME W T 229} cytokine W& £H
AR A FS 200 GEEolAA BEENE MEsIL AHE
ot UAEE Heparin T A28t tubed]] 21l Ficoll-Hypague
(Amersham Bioscience, Sweden)& 0]835}0] 1600rpmollA] 30
7 gdRelelel UAEUTE Heloldirt Beleh AEs
RPMI 1640 media (Hyclon, USA)Z 33] washingdt %, 10%
fetal bovine serum(Hyclon, USA), 1% Antibiotic-Antimycotic
(Gibco, USA)0] H 71 RPMI 1640 media of] 2FA1Z) H 60n
dishol] 2x10" (n=6) 9] EE 2 MEZE &1 LPS(Sigma, USA)S
BN E HEEZ R2I$H & 5% CO, incubatorollA] 24415 HI QA
Zch 01F FES BYUSH HHAE TRIzolE 018310 RNAE
221611 RT-PCRE AA UV transilluminaterE 012314 DNA
bandZ ERIBIACE RT-PCRoY| A}ES} primers (F)HIO] L]0}
A} (Bioneer Co. Choongbookjoll Ql=sled grdsliom, zt
primer®] &714E 2 Table 3.3} ZT}
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7) Western blottingS ©[&3} iINOS 1z Hhsl

HZoAY Thial BzlE lysis buffer( 50mM  Tris-Cl,
25mM EDTA, 650mM NaCl, 5% Triton X-100, 100X PMSF,
100X protease inhibitor coctail, 5X lysis buffer)& 0]83dl0] Bl
SIKECEL F2&EE ThIAg 95TolA] 587 7188 & 12%
SDS-polyacrlyamide gelol] A71g8& & Protran® nitrocellulose
membrane o] FOJAIZACE 10% skim milkE gH3-5F PBST(0.1%
Tween 20 in PBS)Z 01831 incubationgHiA] B1E01E0]
wWZlo] thst blockingS 4116}, anti-INOS SHRIS}F EHA)
incubation Z ECL 848 HEA|7] T}S X-ray filmof ZHZAIA
iNOS thilZl uksl g ZARBIGEE A TEial ERE HSP702
AFSSle 4719 SUS WHO R HESIGC.
8) £ 0|83 niea BIAMEY BHE
Phenotypic analysis

2t A7) BjEMIES] B MIE phenotyped] HSlIE ZA}
371 18l vl niEA 2ol Z724al Gt S AeloliL 484]
7 2R HIAAMEE +=A5ld cold wash buffer®
AESE & 109  R-phycoerythrin(R-PE)-conjugated
anti-mouse CD45R/B220 mAbE R Z3]|A1Y] HAHo wigl @44
Bt T 4TolA 3087t viEIHTt B & cold wash buffer=
24 MAgE & FACScan(Becton Dickinson, BD biosciences,
USA)g ol83dlol & 10000/ MEE BTt
9) Flow cytometerS 0]&3} Q1A HAM L (Jurkat)d] T AlE
Phenotypic analysis

7+ AT olH] WAMEQ Jurkat cell®] T AME
phenotype] W3S ZANSH| 215103 Jurkat Aol 242}ol G
CHE AZIGHL 48417} HRQFSH T HNE Jurkat MEE A3}
o} cold wash buffer2 A&ASH & 2F2} 10429 anti-human
CD3, anti-human CD4 % anti-human CD8aE A £ 3]A}Q] A
off whzh F4g & 4TollA] 3027 BBt vl 2 cold
wash bufferZ 281 AH)&SE & FACScan(Becton Dickinson, BD
biosciences, USA)E ¢| &35l & 10,000742) A ZE BAIEITC]

Flow cytometerZ

rat

Table 2. Primer sequence used for detection of Th1/Th2 type
cytokine and iINOS gene expression

Oligonucleotide sequence
5-CCA CCC AGA AGA CTG TGG ATG GC-3

G3PDH 5-CAT GTA GGG CAT GAG GTC CAC CACS
Lo 5-GTG CTC CTT GTC AAC AGC GC-3
5-GAG CCT TAT GTG T1G TAA GC-3
. 5-CAT GAA AAT CCT GCA GAG CC-3
5-GGA CAA TCT CTT CCC CAC GG
L4 5-ACA AMA ATC ACT TGA GAG AGA TCA T-3
5-AGT AAT CCA TTT GCA TGA TGC TCT T3
Ls 5-CTC GTG ACA ACC ACG GCC TTC CCT A
5-ATG CTT AGG CAT AAC GCA CTA GGT T3
L1 5-ACC TGG TAG AAG TGA TG CCC AGG CAY
5-CTA TGC AGT TGA TGA AGA TGT CAA A3
NOS 5-GAC AAG CTG CAT GTG ACA TG

5-GCT GGT AGG TTC CTG T1G TT1-3
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Table 3. Primer sequence used for detection of Th1/Th2 type
cytokine

Oligonucleotide sequence
5-TCA TGC CAT CCT GCG TCT GGA CCT-3

B-actn 5-00G GAC TCA TCG TAC TCC TGC T1G-3
. 5-GTG CTC CTT GTC AAC AGC GC-3
5-GAG CCT TAT GTG TTG TAA GC9

5-ACA AAA ATC ACT TGA GAG AGA TCA
5-AGT AAT CCA TTT GCA TGA TGC TCT

T
T
IL-4 5-CTC GTG ACA ACC ACG GCC TTC CCT A-

5-ATG CTT AGG CAT AAC GCA CTA GGT T-

» 3
IL-2 3

3
3

L6 5-ACC TGG TAG AAG TGA TGC CCC AGG CA-3
5-CTA TGC AGT TGA TGA AGA TGT CAA A3
IL-10 5-GAC AAG CTG CAT GTG ACA TC-3
5-GCT GGT AGG TTC CTG TTG TT-8

4 A

1. RAW264.7 D}2A TAIM EO] N E

oI EA0] HERQ -F, BHE, &
RAW264.7 0} AN ZF0) M ESA S0l U|Rle giks o
HE7] Y5l 2 el EXENE 5TH(10, 100ug/nl) = A
glelo] thalMZESAld) FIRE GEE BEEIICE RAW 264.7
A A 28] -’é@—é—‘% HEH EFENY F2 10ug/meS} 100ug/ ml
BRA 9Y UA EIIBIE oM, WY RER EXEH
HLE 100ug/molA FA4 UA 718190 v, iiF F&
22 AZ5459 Hilyt BEEA et (Fig. 1).

i

1 10ug e
12T 1100 pg 9 e

Absorbance at 490nm

M 1 2 3 4

Fig. 1. Effect of on the cell proliferation in mouse spleen cells. Mouse
spleen cells (2x10% cells/ m) were cultured with 10 or 100 me/nl of Aconiti lateralis
Preparata Radix, Zingiberis Rhizoma, Cinnamomi Cortex, Evodiae Fructus for 24hr,
Control group was incubated with RPMI1640 medium only. Results are expressed
as mean + SD in triplicate cultures. Different letter on the top of the line indicates
significant difference (p€0.05). M : Media only. C : Cell only, 1 : Aconiti lateralls
Preparalta Radix, 2 : Zingiberis Rhizoma, 3 : Cinnamomi Cortex, 4 @ Evodiae Fructus

2. WA A ASH RAW264.7 A E % 150 ¥3}

HAAR A S8 XMk HMESAE WlE Lotdr]
915104, Methotrexate HAAM A E Ol g35lo] RAW264.7 0}
CHAVA) 22 2R 0f| A xﬂ:.a Al50] 50% SAEE MTX ST (100ug/
me)oll fiF, l,% wel 2F3EY OOﬂg/mea Aeist
o MTXoll AOP *ﬂft Axlol vixlE EHE 43 EUCH
MTX S oA =) <} %o 4 ElA] %E, REE BEFEUY F2
AZEA AR7E SAGHA AaEIRQH, WF, Ak S5EH

Ol)l )\4:1 J

HEQ M, %I, Wit RERY WAREEH ¥l

=

Aelol 9o MzEA Ax7E thh daEE Hol HEHUG

(Fig. 2).

1.6

Absorbance at 490nm

MTX

Fig. 2. Effect of on the cell proliferation in MTX-treated mouse
spleen cells. Mouse spleen cells (2x10° cells/mi) were cultured with 10 or 100
mg/ml of Aconiti lateralis Preparata Radix, Zingiberis Rhizoma, Cinnamomi Cortex,
Evodiae Fructus for 24hr. Control group was incubated with RPMH840 medium
only. Results are expressed as mean + S.D in triplicate cultures. Different letter on
the top of the line indicates significant difference (p<0.05). M : Media only. C : Cell
only, X : MTX, 1 : Aconiti lateralis Preparata Radix, 2 : Zingiberis Rhizoma, 3 :
Cinnamomi Cortex, 4 : Evodiae Fructus.

O 10ug
10 | B100ug

Nitrite Con.(uM)
o

G3PDH

Fig. 3. Effect of Various Herbal Extracts on NO production and
iINOS mRNA expression in RAW 264.7 cells. RAW 2647 cells were
incubated with Various Herbal Exiracts for 24h, The amount of NO released by
cells was measured by the method of Griess. Data are mean + SD. of three
independent experiments. Total RNA was prepared, and INOS mRNA was analyzed
by RT-PCR. G3PDH was used as control genes. 1 : Aconili lateralis Preparata
Radix, 2 : Zingiberis Rhizoma, 3 : Cinnamomi Cortex, 4 : Evodiae Fructus
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3. RAW264.7 THALA| £F0llA] NO 445 9 iINOS §8 A
tHIEEQ] REBEEC] RAW 264.7 thalM| zollA] NO 4
oot e Audr] Qo T, HE mE ¥ REHE
0 & 100pg/meS) SO F 24417 WieFSIA thAlA LollA] N
As0) Al RARBINELE HE EFENS H2 104/ me]
TolA RS C1E BEZ] Blgl 28] ol42F NO 44
o] A S7I5HL 100pg/ w2l STollAe QT LakEE Aol
IR On, BIEE SASMO HQ 100ug/me SFolA
A0l FASH S71SIACE v, 7ot mEs] Aee
2 100ug/mtS) E5 BFolA NO 4459 zlo]7t Baksix|

¢orgh

2

O me o
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71Zk] 33} INOS mRNA FHA} gt
S 718171 Y8k RT-PCRE 01851y iNOS 74
8ol mAE gake ARG 23, NO Bys0) 8 228
ZRZN0] 220} RAW 264.7 thAlA 2ol A
gjA] iNOS TrXW %_}im FEFR M, NO *W~01 ﬁZEOH

OO O

7"<

E

Oll
E
E
91
RN
T
(&
g
©
32
(A
'f_‘c
&
E
Ht+
¥
4
Lo
b
&

4, LPSZ A== RAW 264.7 A|EFol4] NO A4 £Es Y
iNOS Tzl disd Az g3}

W, B, pek L BRERE LPSE XIS RAW 2647 A
ZolA] NO 44 oxls = iNOS ¢hid el njAls a3E
A7) Ql6l0] LPSQ} olE SHIE &Alol A2lshi NO 44
9] A 4 Western blottingS 0] &¢F iNOS thildl @5lo]
A= gk AnREdT) LPS T AZjAldle NO 8d59]
&7 vlsh SQsH E£71518.0m, LPSS} 7H2t9] ofE SA
ol A, ¥ 59 A2 LPS &= Aelwol HIg tia
L4519 0L 2 XI01E HolAl QUL HH, Ak Bl REE

1

A LPS B Hz)Zol BIa 295171 ZAcHt (Fig. 4). NO
A ZET TP INOS Tl E wdlo] niXlE 38 wES
A3, LPS Akl 9ja) thid waio] Aok FEHULH, &
B, i U BREFIAE INOS childl W g wae & giRd
3, BF(100ug/m)l AP RAW 2647 AR ol AZ]A]
iNOS Tl wislo] WEEAUTE (Fig. 4)-
20
18
=16
g N
g
8w
v 8
g 6
Z 4
2
¢
C LPS 1 2 3 ;1
+LPS
——
C LPS 1 2 3 4
iNOs
e;;; B G TR — c:x;v" HSP70

Fig. 4. Effect of Various Herbal Extracts on NO production and
iNOS protein expressions. in LPS -stimulated RAW 264.7 cells. RAW
264.7 cells were stimulated with 1ug/m LPS in the presence of Various Herbal
Exiracts for 24h. The amount of NO released by cells was measured by the method
of Griess, Data are mean + S.D. of three independent experiments. The protein
extracts were prepared, and then the samples analyzed for iNOS expression by
Western blotting as described in the method. HSP70 was used as control protein.
1 : Aconiti lateralis Preparata Radix, 2 : Zingiberis Rhizoma, 3 : Cinnamomi Cortex,
4 : Evodiae Frucius

5. DI HIAA| ZY APO|EFIOI &g B
MF BE R REES T AlZolA
FAE AEEY] A s HFMES 2

nlx)E BE

mitogen?!

AE)8t 5 Thl/Th2 type Al0]EFIQI FHAL wdio]
S Rt RUERE T ME 5O
Concanavalin A (Con. A)YZ AME3IGTE pheA HIEM 2o 24
EZENG 100pg/m¢ EEZ HEIgH & IL-2, IENr, 14, IL-6 B
IL-10 S/ 2elg BEd 243, il RERY 4% IL-2,
IFNr % IL-10 334} dalo] BEE e, i+ 39+ IL-2
Sl IFNr SAA} AsiA 2= T, mikd] 4ols HE
A4 SRR 25 weigR] gRUTt (Fig. 5).

C ConA 1 2 3 4

M

Fig. 5. Effect of Th1/Th2 Cytokine Gene Expressions on Various
Herbal Extracts in Mouse Spleen Cells. RAW 264.7 cells were incubated
with various herbal medicines in RAW 264.7 cells for 24h. Total RNA was prepared,
and IL-2 cytokine gene expressions were analyzed by RT-PCR. G3PDH was used
as control genes. 1 : Aconiti lateralis Preparata Radix, 2 : Zingiberis Rhizoma, 3
. Cinnamomi Cortex, 4 © Evodiae Fructus

M C ConA 1 2 3 4

Fig. 6. Effect of Thi/Th2 Cytokine Gene Expressions on Various
Herbal Extracts in Human peripheral blood mononuclear cells. Human
peripheral blood mononuclear cells were incubated with various herbal medicines
for 24h. Total RNA was prepared, and IL-2 cytokine gene expressions were
analyzed by RT-PCR Actin was used as control genes. 1 : Aconiti lateralis
Preparata Radix, 2 : Zingiberis Rhizoma, 3 : Cinnamomi Cortex, 4 = Evodiae Fructus

- 1004 -



BEROl T, W1, W, REES HAZRE

6. @iﬂ LEE A AO|EFIR! Wl niXE g

T, B, AEE W REEY T AlEolAg ZEo
iur—a— CHA] ghH Zo18h] oko] QA LRE Mol A
22i5k 7t ok E A2lst ¥ Thl/Th2 type AlO|E7}
dslol nXle JEge BAGKICEL HEUEZEE T Al
mitogen¢! Acting AME3IATE QA TR el ol Zt ?rg
MG 100/ BEEE HEI$H & IFNr, IL-2, IL4, IL-6 & IL-10
SRR WS BES A, HEY BEEY A IFNr IL-6 2
IL-10 XA ZolA waE=er, Mo mEe 49
IFNr, 114, IL-6 B IL-10 SF A7} oFslA W= Qlrt (Fig. 6).
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7. FAGsE
analysis

BT, 28, A W REHESY B M EolA 28l plAlE
SHE ATRY] Y5l ries B EZE Belsld 4 &Y
=y

ojget mPA HIFMES B AE Phenotypic

S 100peg/mé =52 XA2]gt & PE-anti-mouse CD45R/B220
monoclonal antibodyZ 0]&d4] TEES BAGINCE iRk
2T BHE Eo0] mitogen®) LPSE HEIdlo] BILEI
FACsE 08¢t 24 23}, HEN REENAME CD45R/BZ20.4
Hart BHEFA O, TS s EUHE HEE LiEh
A 28It (Fig. 7).

2 3
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a8 28
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58 88
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Fig. 7. Flow cytometry analysis of various herbal extracts-treated
mouse spleen cells. Mouse spleen cells (4x10%/ml) were incubated with
various herbal extracts or LPS for 48hr. The cultured spleen cells were stained with
R-phycoerythrin(R-PE)-conjugated rat anti-mouse CD45R/B220 and analyzed by
flow cytometry. 1 : Aconfti lateralis Preparata Radix, 2 @ Zingiberis Bhizoma, 3 :
Cinnamomi Cortex, 4 © Evodiae Fructus

T AZE Phenotypic analysis
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CD8aE 018diA X e BELIFrE rdkase THAE &

0] mitogen®] PHAE AEl5lo] HILSINTE FACsE 0|83t 2
A A3, %, REw o 39 CD3, CD4, CD8acjA] 5 & =
o ¥ FE € = AR, HF9] AP CD4, CD8aollA Tr,]

3 ZAE BE g 4 UACE WES FRE CD3, CD4, CD8ao
H 5 k)

=
A BE WUrE WEle BEe 4 9 (g 8).

anti-human CD3

Louvs

@ &t g @

FY

wmiy e s eon

Heni Bt v, o s <oy 4 .
1o 1! o w? b wo? '

anti-human CD8a

Ao AT bk ey g
Fig. 8. Flow cytometry analysis of various herbal extracts-treated
Jurkat T cells. Jurkat T cell (4x10%/ml) were incubated with various herbal
extracts or PHA for 48hr. The cultured Jurkat T cells were stained with
R-phycoerythrin(R-PE)-conjugated anti-human CD3, CD4, CD8a and analyzed by
flow cytometry, 1 : Aconiti lateralis Preparata Radix, 2 : Zingiberis Rhizoma, 3 :
Cinnamomi Cortex, 4 : Fvodige Fructus
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Holg gdoldr] fsld, DHMW BEHES0] MTX HF/] ol 9
Bt MEE LA vIRlE & Au 2 23, MTX HE A
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AHME HHo] AAE *o%‘oﬂﬁ Skol vigidle MEEA0]|
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Fa W NO= =70 A|EH]
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NOS (INOS)E vz 4= Urh NOS = Ca®'/calmodulin 91&4
OF T 40 NOE 4ol HuERl dElVlsg ¥e
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interferon-y (IFN-y), interleukin-1 (IL-1) % tumor necrosis
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= AR yHA A
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E U Z2ES 407 ndBd 2ols, tuberculosis, leprosy
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