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The Regulatory Effect of Zhengan
Cytokine in Human

Hyun Hee Ryu, Seoung Ge

Xifeng-tang on Pro-inflammatory
Brain Astrocytes
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Brain cells produce cytokines and chemokines during the inflammatory process of many neuronal diseases both
in animal models and in patients. Inflammatory cytokines are the main responsible for the onset of inflammatory
cascade. During the past decade, a growing corpus of evidence has indicated an important role of these cytokines in
the development of brain damage. ZhenganXifeng-tang (ZGXFT) is a Korean herbal prescription, which has been

successfully applied for the treatment of various neuronal dise
unknown. Astrocytes are predominant neuroglial cells of th

ases. However, its effect in experimental models remains
e central nervous system and are actively involved in

cytokine-mediated events in inflammatory disease. An inflammatory response associated with -amyloid (Ap) and
interleukin (IL)-18 is responsible for the pathology of inflammation disease. To investigate the biological effect of
ZGXFT, the author examined cytotoxicity, effect of cytokines (IL-6 and IL-8) secretion and expression of
cyclooxygenase-2 (COX-2) on human astrocytoma cell line U373MG stimulated with IL-1p plus AB fragment 25-35 (AB
[25-35]). ZGXFT by itself had no effect on cell viability on human astrocytoma cells. The secretion of IL-6 and IL-8

was inhibited by pre-treatment with ZGXFT in human astro

cytoma cells. In addition, the expression of COX-2 was

induced by IL-1B plus Ap[25-35] and was partially inhibited by treatment with ZGXFT. The author demonstrates the

regulatory effects of inflammatory reactions by ZGXFT in
anti-inflammatory effect of ZGXFT may reduce and delay p.

human astrocytes for the first time and suggest the
athologic events of inflammatory disease.

Key words : ZhenganXifeng-tang($EFF 12 /8 ;%), cytokine, chemokine, human astrocytoma cell, cyclooxygenase-2, human

astrocytoma cell
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Efolct. RIZMIER] st U8 BESEZ P2 Glucose
Oxydaseol] QI8 & =2t £9] 4151 4ol ThSH wololl, &
Y2 7189 dezsEHe T 83 total cholestrolx|9] ZHaol,
g%e aalgu g B3l HEE W AdZole At Jee

x| ¥E WSS 29 Wel U Uelk pamyloid (A)
popided] Faol AR kely wER o Aol=ria
o 981 QolLis Ao, ¥F Do) elel

= Sy SilE microglia, astrocytes®} FHEH AOEFOIE
ZESE g4 ZOIAFEC] BHE 4 UL, £ astrocytess 525
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AR B ER#ERIA FEHEREBY AlIEIR] 2F

28 2FsHE 28 AZoith. HAEY ALIETRIS ¥
e ozt ThE Be HAZZEE 2eh ERIBH9 &
Z 928 ZEBTL Interleukin (I1)-12 E& AZA0]A] THF
gt 7158 +¥ske AYPEY AIETRIY 3hiE, X)vt 100hd
&Y I & o] AIETRIY EQHE Asle B &

Eo] AMAIFCE HZ49) £7] W ukdriol] oA IL-19) @

Bol FH T Frkske Aol I § ooty ARTIRIS HEAL
2 B2 2 microglia®} astrocytesE Z 8K AlE] SFQ M Eol
A BHIEE AESA ChlZE, 92N A2 U208 ZAHO

E golEn, 843 2 ey g8e SdlA FHolo] d&H
=R B2 ZZANH. Ap peptide= o)A} TNF-a =
IL-69] 2HE B84 @5 WSS FT8 4 ATH?. Ap peptide
= 879 astrocytes@} 17}9] astrocytoma cellol| A AE S A}
olE7RIT AETIY BHE FIANCH. 39 43w
microgliacl|A] EH]x = IL-1BE astrocytes®] EdSlol #odst
£ 988 Wl HIT Yri?. wd A fragment 2535 (AB
[25-35))E Al M Zo)A] cyclooxygenase-2 (COX-2)Q BH|Z
=g = ACH, Ap FLY aStrOC}’tesOﬂ/\‘] COX-2 489 &
7he Hod Ad = B &g dldeith CoX2:

arachidonic acid& Y& Blg &9 +H2 HESH v 7|
QIAIZA & YEiXl prostanoids= AEA171= vl &AEE ¢
Ch Ak=0] g i tHiRE2S] ZAEoA] COX2& AEH A @A
o}, mitogens, endotoxins & HEEY Alo|E7RIE ZEls B
2 QIAEO Al thst E7/Y ME FelolAl HESE A
A} E€50] BEEDE COX2& AldA 8508 £EE Zo] o

e
e EolH UF /AT oA SUH R WIRTiS).
Ieivt 85 8ol JEollA 5 NEAY ug "E A,
astrocytes % microgliai= COX-2 750l W&  prostaglandin®)
=9 MMglo] B A T,
BHH COX2&= 719, 2349 E¢l, Atg A4 2En e &
& UBAY Yeld s 8l 71oiske FEls ATl gy
HoR WGk lof COX29) o A2 oy 4 Urt”.
COX-29] LS K= Falldt prostancids@} A7 159 1Y 484
2 7SI A8 E42 TS AC R Yzient. Uzslolm s
9 Mol % COX-2 mRNASE thiZlo) W 450) Bagiey™™.
B oA AR RIZHIEE] 9171 astrocytomaci 4] AB
peptideSt TIL-1p9] 120l 93] REEE BEM APIETRIS
(IL-6, IL-8)7 COX-20] vIAl= FEg FARBIRICT
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1. Alek

ME uieol RPMI 16402 Gibco BRL (Grand Island,
NY)ollAl 18131 2™, 3-[4,5-dimethylthiazol-2-yl1]-2,5- dipheny
ltetrazoliumbromide (MTT), AB[25-35] 2l 7IE} FQ A|CFES
Sigma (St. Louis, MO)oll4], AMEE human IL-1pE= R&D
Systems (Minneapolis, MN)oll4] 514} Anti-human IL-6
kA, biotinylated anti-human IL-6 8], Z12]1 AR human

ol
o

IL-6 £ PharMingen (Cambridge, UK)ollA1 T SHACE

2l PE£10g Al 10g 8F 5¢g Hd 5 g
FT5 g WMEES o AL 5 g HES 5 g HEA} 2 g, Mol
2 g, O1%] 2 g, %1.5 15 g2 og FAH %\ou:} Zk OEXH _gj.tﬂ-;}]fsl-
S QAo A EHIBIHCE a7 ol a9t ER4E &
° Q1 F, o1t A dE AZESI 4 TollAd
] 045 pm GH{AZ A5l ARETIATE
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N E BESES MTT assayE Z2ZESIACE 1171584, 500 w4
9] U373MG astrocytoma $IEFN (3 x 10° cells)oll =& & X7}
A ZENS AEISE & 24417 S0 viFSIATE 20 1 MTT

(5 mg/ml)E HII5IH 4A17F SQF 37 °CoflA] ket &, &
2 AMASIL A b2 E20IT MAHEE DMSOo) &dliAl
73th. OD (optical density)E& 540 nmoflA] enzyme-linked
immunosorbent assay (ELISA) AZ71& o]&36k] EHSIACE
Hla7-9l OD& 100 % HEEE HHsIr

—

g
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4. AlO|EF10) A&

ARIEFIRIS 217 AL ELISA @Oz Fsiict
IL-6, IL-89} HErg 8 plateo] ZAF rat anti-human IL-6,
IL-8 A2 E A (1 pg/ml) TE =, biotinylated rat anti human
IL-6, IL-8 THE2E 3H (0.1 pg/ml)E NI 0.05 % tween 20
o] +8% PBSof 3]433} recombinant human IL-6, IL-8& &5
ECT ARERCE F 242 10 - 1000 pg/mé B0l UAAUTH
% Inhibition = (a-b) x 100/a. ‘a"= 7M1 ZES HEIGHA Ut
S W, 'bE AHIEEE AeIRE w APIETRR] BHlHo|rt.
5. Western blot analysis A% é?%%% AER 8ol YHoE
AAPCE ME (5 x 106 cells)E 2 PBSZ ohH AMASIIL
lysis buffer2 AMAESIFCt. AR S HAI7171 Qal KT =
et 4 TollA] 15801} =R vortexsh &, 4 TollA] 52 S¢t
15000 g= YDl 5N S —E Nt AAEZ 95 ColAl 5
250t 7}%’5;} =, %4%01]’\1 Al EZAA3Ic) 58 S¢F 15000
s ahquots 15 %2] SDS-PAGEd)
%6]%]2&1;}. g8 DM‘QS 25 mM Tris, pH 85, 02M
glycerin, 20 % methanolol4] 1528} &¢t 25 VE LUEZHER
Au] HolAlZIct BlotsE 10 %9 E‘XI—?—%% a8k 1 X
TBSTZ ZHo|L 2A]7F @ blocking %, anti-COX-2 &HA)
(blocking M O 1:200 3 ,w) 2 WiOFBIAC). PBS-tween200.8
3H MEHSE Zof blot2 308 S¢F Al 2x} 84 (blocking &M O,
2 11000 ADE ajgsikd oA S0] thBZAS enhanced
chemiluminesence detection systemol] A1 ZQIFC} (Amersham
Corp., Newark, NJ, USA).
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mean + SEMO & LJehdr}) Students t-test= Zh 719 EAHH
HE Yal AME5I3 em, A3k PAto] 0.05 OloP‘?J A% EA
Hog {3t AR I
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1. ZIZHIZELQ] astrocytes MEEo| t|Xj= &3

o HA MTT assay2 F7MIE-0] U373MG astrocytoma
Q] MEG B|X])E= GHE DEEINCE astrocytesE ZHAEE
o] R el 24A17F B IL-1p9} AB[25-35]2 Al=¢h Y,
AZESO] AT (1000 + 1.3 %)} BT 9692 + 3.5 % 7
45I90L EAN |42 gt Jeiu JAEY (1 -
001 mg/m)S MTHS vl AE BEEN AHY & FA

O2QATL(Fig. 1)
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Fig. 1. Effect of ZhenganXifeng-tang (ZGXFT) on cell viability in
U373MG astrocytoma. Cell viability was evaluated by MTT colorimetric assay
for 24 h incubation after stimulation of IL-1B (10 ng/ml) plus ABI25-35] {30 wg/ml),
in the absence or presence of ZGXFT (1 - 001 me/ml). The percentage of viable
cells was over 95%. Data represent mean * SEM of six independent experiments.
1) Control, 2) 1L-1B + AB{25-35] alone, 3) 1 mg/ml ZGXFT alone, 4) 1 mg/mt ZGXFT
plus IL-1B+AB[25-35], 5) 0.1 mg/ml ZGXFT plus IL-1B+AB{25-35), 6) 0.01 me/ml
ZGXFT plus IL-1B -+ AB[25-35].
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Fig. 2. Effect of ZhenganXifeng-tang (ZGXFT) on IL-6 secretion
in U373MG astrocytoma. ZGXFT (0.1 me/ml) was treated before IL-1B (10
ng/m) plus ABI25-351 {30 wg/ml) stimulations. Cell-free supernatants were
tested at time courses for up 1o 48 h. The amount of IL-6 secreted by
astrocytes was measured by ELISA. IL-6 secretion reached a peak 24 h
incubation after stimulation. Data represent mean + SEM of four independent
experments.

2. A7 E-] @4 3519 astrocytesZHE] [L-6 24 A a3}

2 IL-1BS} AB[25-35] A1l &S} astrocytesZRE] IL-6
BH| 28 A7FS £A 2 IL-6 2l AlS & 244100l
HIXE UERAE (Fig. 2) A1 ZAEY HAElo] ot
IL-6 BH] AA FAE 248 d3), TTHAEE (01 ng/ml)2S
IL-1BS} AB[25-35]8 A}=-8 astrocytesollA] 4847kl O] E7]7HA]
IL-69] EHIE Adrgre B2 (Fig. 2)

3. K7W ZERS] 2Bl astrocytesZHE] IL-8 2H] AAA] &3

o] Holl= IL-19} AB[25-35]00 Sall A= astrocytesil'?—
Bl IL-89 2H] HZ A0S RABIFCE A= & 48A1HHol
IL-89] BHI7} HIXE BTt (Fig. 3) A7kl e XSS
o] IL-8 Bu] A& FUE Loldr] ) IL-182} AB[25-35]2 A}
2517) Mol RZXIZY (0.1 mg/md)S XE)dt A, Fig. 30l L}
EPA B9} Zo) RAIZEE astrocytesol|A] IL-8 E1] 7 IL-60f]
A} BIEPVIAZ Zh AlZeiolA] B ARIRTh

6 : IL-1B+ AB+ZGXFT(0.1mg/ml)
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Fig. 3. Effect of ZhenganXifeng-tang (ZGXFT) on IL-8 secretion in
U373MG astrocytoma. ZGXFT (0.1 me/m!) was treated before IL-1B (10 ng/
ml) plus ABI25-35] (30 we/ml) stimulations. Cell-free supernatants were tested at
time courses for up to 48 h. The amount of IL-8 secreted by astrocytes was
measured by ELISA. IL-8 secretion reached a peak 48 h incubation after
stimulation. Data represent mean *+ SEM of six independent experiments.
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Fig. 4. Effect of ZhenganXifeng-tang (ZGXFT) on IL-6 secretion in
U373MG astrocytoma at various concentrations (1 - 001 me/ml).
ZGXFT was tested after 24 h of activation with IL-1B (10 ng/ml) plus AB[25-35]
(30 wg/m). Data represent mean + SEM of six independent experiments. *P ¢ 0.05
significantly different from the control value. 1) Control, 2) IL-1B+ AB[25-35] alone,
3) 1 mg/ml ZGXFT plus IL-1B+AB(25-35], 4) 0.1 mg/ml ZGXFT plus IL-1B+AB
[25-351, 5) 001 mg/m ZGXFT plus IL-1 +AB[25-35].
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AR B 2R SIREEREY AolE7Rl 28 73

4. A Z-O] 24319 astrocytesZEE] &% & IL-6 2H| o

A FZh

FNEY 55 w2 116 Bn) oA §75 Jdab] ¢
&, IL-1p2} AB[25-35]F astrocytesS EMIZIAIZ1 24417} Zojl
IL-6 2ok 2AFCE Fig 40] LER 0l9} Zo] IL-62] 2H)

Iz 7} IL-1p2F AB[25-35] Ao S/t 1 - 0.01 mg/md SE
o ATIBY Bl A8l BE AEHOE AL 3] 7
TAIER 1 ng/nt SEAAE R94 2l O ATHE UKL

5. DI EE0] S35l astrocytesZHE] 5% & IL-8 HH] ¢

o
47

TS FTAEY BTl WE ILS 24] O ENE B

O

SH71 9180, IL-18S} AB[25-35]F astrocytesE EdSHA171 244174
Zof IL-8 EHl=g FAZIT) Fig. 50 LIERA HiQF Zo] 1L-89)
217} IL-1pSH AB25-35]0) 9Ja} Z/HET), 1 - 0.01 ng/md =
Lo LA ER dAelol gdl sk JEHo T AARTL 1A
T OAER HE 4 5Tl /AU dA a0 o
ERIA] 24Tt (Fig. 5)
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Fig. 5. Effect of ZhenganXifeng-tang (ZGXFT) on IL-8 secretion in
UB73MG astrocytoma at various concentrations (1-0.01 mg/ ml). ZGXFT
was tested after 24 h of actvation wth iL-1B (10 ng/ml) plus AB(25-35) (30 g/ ml).
Data represent mean = SEM of six independent expenments. 1) Control, 2) IL-1B +
AB[25-35) alone, 3) 1 mg/ml ZGXFT plus IL-1B+AB[25-35], 4) 0.1 mg/ml ZGXFT
pus L1 + ABI25-351, 5) 001 mg/ml ZGXFT plus IL-1 + AB[25-35].

Fig. 6. Effect of ZhenganXifeng-tang (ZGXFT) on expression of
COX-2 in U373MG astrocytoma. ZGXFT (1 mg/al) was treated before IL-18
(10 ng/ml) plus AB[25-35] (30 we/ml), 50 wg of ceil lysates was separated by
SDS-po'yacryiamide gel electrophoresis and Immunroblotied with  antibody to
COX-2. Lare 1: blank, lane 2. 1L-1B + AB[25-35], lane 3 IL-1B + AB[25-35] plus 1
mg/ml ZGXFT.

6. ZIZFAIEELS] astrocytes COX-2 Waiof) vlX]= g3}

DRSO 2 ZI7HA S8 8 IL-1pSF AB[25-35]2 &4 5]
%) astrocytesoll 4] COX-2 ¢Hedal wis oAl gite AsIICE
IL-18%} AB[25-35]0l QI8 BAB] &7HE COX-29] vkado] 1 mg/
(9 RZHIBE dAelol Qg A5 JHHCt(Fig. 6)
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TIIRIEYE A o]&& (18l 9t HESol dd
201 ALE HoiR MYULRE L HBZE52 "HEREKE
fi R ERE, BRRER, LA KEEIAH, DREEER
BARHA, BEHAE SERTREER, BiEd, SRRER K
FRE RREERI"Se & 4 3o 1 A 482 24
10g AKX 10g, EF 5g Hed5g AT 5 g WAKE5 g, &
4 5g ATE5g HPA2g Mol 2g QX 2g 7E 15g2
2 5o Yt} B dFoxE 018t NZHISEY A8 7)H S
TTHSPI sl HES W 7IEF 5& AEA HE 598 Y
gl 7ML E QEEI e APIETR], AR 2 3] 2
Aol thh DA ERS §38 4 Hkrt
AR A €5 48 HE g E510] XIEHO] ¢
astrocyteSQ] Y3 st gEY AIETRIES EH
COX-29] &g AMske a7} Aee 6Kt old 3

B2 Iikisge HEY Sd 93 ¥ dF Za] {86
Z]

o

Y3 A4 HAE FE AdEEY ARIETRIES &
AEAY &3 414 Helake H3lo] Tdlel 538 01AkE
= iy 3
FY Y 52% AsyE 27 188 I Ap
peptider= astrocytesofl 4] & [ETIRIEN ARIIC
2H1E FEST. AB[25-35]0] ukSElol LRI IL-69} IL-89)
il IL-1p9) g A=l 98] 4550] &J/PM Uil A
O 8% =, ARIEGE AE 54510] IL69) IL-89) £
H1E SAYICE w=5F AAD Al EolA] fragment AP[25-35]
COX-28] Y4 & REg 4 U=t AR F99) astrocytesoll 4] 4
JEE COX-2&= ¢misiol™ Aol Heya Ad 5688
o7lE F8 {elo] Bt M7t EHE IL-1p2} AB[25-35]% A}
S M EolA COX29) BHE BRG] AL IL1pE A
F Q] astrocytesof| /] CCAAT/enhancer-binding protem B
(C/EBP)S} C/EBPS] HA} Q1A10] WA e S TSI, Ap[25-35]
= 87 Agolx AAF QIAIR] nuclear factor-kBQ) ZE3sh &4
galolch?. &% T B> A3l HEN AIETRIES 2
H] 2 COX-29] & 248 718 71EE st TS JQAsH d+
7} € Q3ith

HJO 0= rr H

astrocytesE 0|80 YA &E A ReolM THASH
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o WENH ANE 2MS AU e 22 FES ATk
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ZIZMIZE (1 - 001 mg/m)2S B A8o) ARRE U373MG
astrocytomaol] thol MEZEHE VIERNA] ot R7HRISE
(0.1 mg/me)= IL-1p2} AB[25-35]0) 9ol Al=4 astrocytesZEFHE]
48A17%0f OJEZITHAl IL-69] EHIE SGAF oM, IL-19F AP
[25-3510] Q3 A8 astrocytesZ REI484]710] O] 277K
IL-89) 2H|E AL, Z7HKIZE (1 - 001 mg/m)S 5 O

7 T

EX O F astrocytesZ22E] IL-1p2+ AB[25-35] B4 IL-69] EH|
£ APt 58] ATRIBH 1 g/l SEoAE FAEUS

A& EHE VIERAI, astrocytesEEE] IL-1p9F AB[25-35] F&

A IL-89] BEH|E AARCE It ZRIEER 2E A9 5
oA FAddE A 3w UERRA] STt TIZHRIEE (1
ng/mé)= IL-1p2} AB[25-35)F &SI astrocyteso]A] COX-2

“HE welg JA6] AR
ZEHOE B AToxlE WIS IL-1pS AB[25-35]
ol 9Jall RS2 astrocytesZHE] IL-62} IL-89) &4 & COX-2
Bl wel olF ATE BETA V&S 2 MYy 9
& g8 2AE A3
drrel 2
o] =EL 200245 QTSI WH] Yol YsiA
saE
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