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Immunohistochemical Study of Wild Ginseng on Benzopyrene Induced
TNF-a and COX-2 Expression in Rats

Sang Hyun Ahn, Sung Jun Jo°, Chang Hwan Yoon®, Min Kyung Cho?, Jin-Taek Kim*, heung Muk Shin™
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Polycyclic aromatic hydrocarbon (PAH), such as benzo(a)pyrene (B(a)P), are toxic environmental contaminants
known to enhance oxidative stress, production of pro-inflammatory and inflammatory cytokines. The present study was
designed in order to determine whether wild ginseng (Panax ginseng C. A. Meyer) protect PAH-induced oxidative
stress and inflammation. B(a)P (0.5 mg/kg, i.p.) treatment increased the distribution of immunoreactive cells for tumor
necrosis factor (TNF)-a and cyclooxygenase (COX)-2 in peri-portal triad region and immunoreaction was shown in the
cytoplasm of macrophage. Pre-treatment with wild ginseng significantly decreased immune responses in the rats
treated with B(a)P. The rats given 50 mg/kg/day for 4 weeks before B(a)P treatment had 1.39-fold and 1.5-fold

inhibition of TNF-a

and COX-2 positive reaction, respectively. Wild ginseng extract alone had no effect on the

distributional changes. The SOD activity as scavenger enzymes after wild ginseng administration dose-dependantly
increased compared with butylated hydroxytoluene, a general radical scavenger. These data likely indicate that wild
ginseng extract may act as inflammatory regulator in conjunction with inhibition of oxidant dependent metabolic
activation in environmental contaminants-induced hepatic inflammation.
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EOH 418k AE#s OF ang 2o E AR (Wild
ginseng)Q] Qlof} ZEAEE flavonoidF= AZMAIE oA 9
GSH peroxidase, catalase 12|31l SOD &g 9 gHIslE 50]
B2t W EHe.

Polycyclic aromatic hydrocarbon (PAH)2 F-E
2 siEe) Ao, AR MYI7ls, B, 2208,
o) 2™ wlol Holoid], AYPESEIe 29| ks
= HQlrk PAHE aryl hydrocarbon receptor (AhR) ./]—7,-_9\4 7]
S E3B} xenobiotic metabolismO 2 AFSRICIZI] 444 Z719}
Sk} WolAAS) B 2AS YOH MBI AEHAS St
SE40) WHE AR 9EM 7IHS S5 BE
o, A& PHAY &EQ) benzopyrene (B@@P) L& AHZolA]
interleukin (IL)-18, interferon (IFN)-y, IL-8 w3o] &7k5ld %
8 daEdree] g™, 8L tumor necrosis factor
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ZFhxj4tado] BenzopyreneSZE FEE 7HZZAQ] TNF-02f COX-29| HAZASY BXol vk G8

(TNF)-a, @&8AQ! cyclooxygenase (COX)-29] a1l A4
PAHS] AhR HIQIEY J1HCE extracellular signal-regulated
protein kinase (ERK)1/2 ASAHAE E9 SEaEn*),

B2 A= PAHE §28 71 £4 &, A5 AEdAS 71
ZEN Sl st Bxikd ZE29 %0135‘_%% AT 2
B cytochrome P450 (CYP)oll 2Jgh E
ERKojl 9ot AHEE A TNF-a9t EEF A COX29 W g &
=4 0] 7+ Aol A] TNF-a9} COX-22) &

7WI71E B@)P 4
ARHEHE B2 H5E WEOIATE o2 riboflaving 0] 8%
s aAdEs Sl gd 2RISRl butylated

hydroxytoluened} Zx|4AHI0] @45l EE B1WGIAH

LEINEr (Korea)ollA] 2QF W2 ENE 7% Sprague-Dawley
A %3 ’é:%‘% 225 ) FFAZAMCN 27UEL BE
A

Benzo(a)pyrene 7?%?/]'3 (WGH+B(@)PTLE WHeRien, ZF ool

evaporatorg O[5} 50 g ¢

ol 36.60 g (FEE 1046%)9] A4t &
A REES WG WGHB(a)PZo 45
Hog A5 it

3. EHY] ety ZEAE

B(a)P (Sigma, USA)E dimethylsulfoxide (DMSO : Sigma)
ol 815 & 05 mg/keHC 2 Ba)PZ WG+B(a)Pol 22t
ZAE] 71EAN S SUBIGC 7 B4 2w A7 & 2
£ sodium pentobarbital EHOE U{ZF|GIIL vascular rinse®}
10% =4 Z2URIEH (neutral buffered formalin : NBF)OE
NFBEI™S *E‘AIBP%D} @olzl 7F FAL 204 21A12H

2R OF paraffinol} ZmiSHL

SlA M E AAEI[TE £41 A3 protemase K (20
pg/me)oll 55 FQt proteolysis W& HE & blocking serum?!
10% normal goat serumollA] 12417} &t ¥FSA1Zict J811 1
A} BHAIQI rabbit anti-TNF-a (1:100, Santa Cruz Biotec, USA)S}

rabbit anti-COX-2 (1:100, Cayman, USA)ol 4T humidified

chamberof 4] 74 S0 & BIEAIZCE I thg 24} S
biotinylated goat anti-rabbit IgG (1:100, DAKO, USA)oll 4T
humidified chamberolA] 5 ZE0} link §}3.1, I8 ke ABC
kit (avidin biotin complex; Vector Lab, USA ol 1A]7}E0F A2
oAl HF2ALZACE 0.05% 3,3 -diaminobenzidine (DAB; Sigma)i
0.01% HCIOI EEHE 0.05M tris-HCl Q&8N (pH 74)0lA4] 2
AAIZ] &, hematoxylinQ. E tHEEMBICE. HAXA 518 A3}
9] ¢=AIBLE 918} Optimas 52 (Optima, USA)E 0|5 418
21 (image analysis)& 4 AlE193 Q™. Sigma plot 2000 (Sigma)S

0] &3¢l student T-testZ FOAMLE AS3INA

SHISI=E S riboflaving 0] 23F 844 A AAUBES A
AlBtArt. @4 photocellol 40 mM buffer 2.6 mé, nitroblue
tetrazolium 100 ¢, EDTA/cyanide 200 g, riboflavin 100 p¢ 1
T 5YE i FEE 100 @ Bl 3H 4of&E ok
Abs 560 nmollA} autozeroE £ light boxojA] 12 &0 ZAISH
% EBTE EF6INnE o] 2lgg 7 dk=Esle Hagke 82
& H7IBIA 952 3XERSol tigt 21l Hlask
AHEE AABIA

°
W
>
]
2

2 %

1. A¥&E5g4 TNF-o B3
TAZT (72+1/200,000 pixel)Z WGE (92£7/200,000 pixel)
o4& TNF-a QHgERZ0] BETIA] EUTE Bla)PARlrol Al
TNF-a QFdHtgol &7is, Ga84 23 iRl sk
4492% =7Vt 3283+69/200,000 pixel 2 HA Tt TNF-a 4
W22 7HIER (portal triad)Q) B (bile duct) FHollA} T2t
HRoH, GEuES MEFHE SRANEZ O E M2EoA
Zot euieE Holth I8y SSEURAE ] BEske
Kupffer's A Zoj|Al= TNF-a RHK20] BETIA] 20Mc) B)PT
ofl BloH WG+B(a)P7ollAl = TNF-a FHIE0] Zaklo] EaeA
A1} 39% Z+AgF 2008+47/200,000 pixel 2 SHERACE (Fig. 1, 3).
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Fig. 1. Immunoh|stochemlcal staining for TNF-a distribution in the
rat liver (x400). Immunoreactive cells for TNF-a were rot detected in peri-portal
triad region of untreated (A) and wild ginseng-treated rats (B). Immunoreactive cells
(arrow} for TNF-a were shown in benzolalpyrene (B(aP) treated rats (C) below square,
enlargement of immunoreactive cells for TNF-a (x1000). Immunodisribution of TNF-a
were decreased in wild ginseng pre-treated rats before B(a)P (D). Abbreviation. PV,
portal vein; HA, hepatic artery: BD, bile duct.
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2. 4584 COX2 2%
AT (77+13/200,000 pixel)3} WGT  (120+23/200,000
pixel)ollA]i= COX-2 &rekgo] BaHA] RhTL. BHH B(a)P A
AT 2 COX-2 ekgutgo] Erixlof, 44 A3 tadol vl
Blo] 5701% &7F5F 44674159/200,000 pixel2 ZSHEQCEH
COX-2 FYut32 74IAEA (portal triad)9] Bt (bile duct)
Holld &= oM, S HZHEE SZAMEHOE
Zet 2 FEEACE I SEEURAE
ol BESh= Kupffer's Al ZolA] COX2 2Hu122 TEEA
1M} B(a)PZo] HIG) WG+B@PZolAls COX-2 QIS0
AR, 424 A 50% ZAash 2227+219/200,000 pixel

ZHEIQICH (Fig. 2, 3).
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Flg 2 Immunohlstochemlcal staining for cyclooxygenase (COX)-2
in the hepatic tissue of rats (x400). mmunoreactive calls for COX-2 were
not detected in peri-portal triad region of untreated (A) and wild ginseng-treated rats B).
Many immunoreactive cells (arrow) for GOX-2 were seen in Bla)P treated rats(C): below
square, enlargement of immunoreactive cells for COX-2 (x1000).  limmunodistribution of
COX-2 were decreased in wild ginseng pre-treated rats before B(a)P (D). Abbreviation
same as Figi.
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Fig. 3. Image Analysis for TNF-a and COX-2 positive reaction in
the hepatic tissue. Both positive reactions in wild ginseng pre-treated rats at 24
hours after Bla)P treatment were remarkably decreased compated with Bla)P-alone
trealed rats. Abbreviation. [ TNFai N COX-2 CON, untreated rats WG,

Wild-ginseng alone freated rats; Bla)P, BlalP treated ratss WG+B(@P, Wild-ginseng
pre-treated rats before B(a)P treatment. *, P{0.05 compared with B(a)P group

3. eHtstg

E59] gHisl G821 ng/mlolA] 60.67+2.52%,
2 mg/meollA] 71.33£2.52%, 3 mg/meollA] 81.67+2.08%, 4 mg/ mloll
A} 89.17+0.76%, 5 mg/meollA] 91.33£1.53%, 10 mg/méollA] 93.00+
1L00%E sE-AEH2E 7161t it 3 mg/nlold) =
Toll4{E Buthylated hydroxyanisole (BHA)H L} @31 €413
FsE VERAACE (Fig. 4).
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Fig. 4. The anti-oxidant effects of wild ginseng. The SOD abiity of wild
ginseng were dose-dependantly increased. Abbreviation. @, wild ginseng (WG): O,
Buthylated hydroxyanisole (BHA).

a
Superoxide radical (- O7), hydroxyl radical ( - OH), I}t
siea B Hedol 43 ReElViE 4EAY 44 ke &
o WHECE o B ALEES SBIETY ANRY, YA
A APIEL 8t S0l Ol o] EXIE o YA HollA
SR Q] SHY|LE DNAS} Bhealo] glabdsate] Zdollt 7t
1ol Y 208 WA P BRI TAM WHE 2070,
ESH AENO BIIAWAE GA4Eel wee =9
hydroxyepoxide, endopeoxide & polyepoxide E3 2+ A&
IIgkEo]l W4 E6] malondialdehyde (MDA)E  2af
MDAQ] ghlo] Z7151H M Z9] A31E 440] MglA 71sg
ASHIFIEE 7hd g, Sugsl 3 e 59 ofp] 7IA AEE £
eioled 2= Loslel REA Zol9] §10l0] o). ARl
oigh A&} HHSE superoxide dismutase (SOD), catalase,
glutathion (GSH) peroxidase, GSH reductase 59} &3} G4
©F GIgl GUNER O]FAT AUl HolAAl] Aaia A
Hot 4 2EH A9 SR Alug ALE oinido] Tt 4
HEAL £ eiig ol AAL Z1s0] ZAAaHEAE u Fakg
oH. SHIEA B AEE0] BHREKL Qs 24 BIARIZES
EZ4oF gEuskA JdExa Aon, 8A) tocopheroli}
L-ascorbic acidZ7} H¢d SRIGAHE XAExW Qed, 2 &
tocopherol2 QFEHo] oMY, 7l7o] HiMtE= THEE 71X
T ik SFE0IL orE Soll Bol AIBEE B BHE
I butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), propyl gallate (PG),
(TBHQ) 0| S\t BT FolAl 1iIhE, wery 5o} »at
EOF AMBol A&k, MAl YEizl A st 22

T tocopherol#, flavonoid%, nordihyroguaiacol, gossypol,

O

1|

o 8w

OHJ

m

Tertiary butylhydfoquinone

sesamol, oryzanol & vitamin C&} vitamin 5 & 4+ Ut oF
H adapatogen© & UEIZX] 014+ dioxinol] 913 CYP1A1 4844
A& a3}, ginsenoside Rb19} Rc®] GSH peroxidase 4 S7tg8
i, &4 saponin® SODQ} catalase B4 E}
malondialdehyde €&t ZH-& 1 & AelE AEH A OF 0

7} BaE R,

pis)
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Fhe| AH0] BenzopyreneQ.E ¥ 7HLA|Q] TNF-a2} COX-29] HE X2

EA WEEQ AR BHEOE ARCH I HAirt
AREE W Bl ABOE EEE T HE HME , #E
SHL Wi H, M, WEM Em , EEE, LBE R
% BIE, BOL, BE, AREBHEST 89 asol yr”. 2 &
A3 AT A AR QoA FEF phenolics®} flavonoid7} &
£ 2,2-diphenyl-1-picryl-hydrazyl -radical ~HE, A& 141519}
linoleate oxidation &&| &7} Qom”, streptozotocinofl Al &
gt r/‘L—Oﬂ/d 7(]7“J)r“ﬂ O*XﬂQ} GSH peroxidase, catalase B
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PAHO! B(a)P‘— A :;’;LHE E09 EEANA0} ZoE
aryl hydrocarbon receptor (AhR)Q} X128} - Agtdle] SUZ A
0]gt tHS AR nuclear translocator (ARNT)2} dimerizationgt
asisiod
PAH-regulated gene@] HAIE & 074 xenobiotic metabolism
Q] cytochrome P450s (CYP) 1A1 A& STl A=
CYPIALE B(@@PE 4rsWA|#AH 78-dicl-BaPE HESt TS
BaP-7,8-cpoxide 2 Aj4talEo] E4g Subsi=n"?, x1&la}
Atgl £718 E0% ARUoA] MDA glet 7}, diepoxide-GSH
EZEA 84 W A} Etoll WHE GSH &l 2449 glutathione
S-transferase (GST) B4 F 24" B9 U8l AEH AT} Qo]
T} B3 B(a)Poll 98 AhR QEH Wi (IL-18, IFN-y, IL-8)
I ERK1/2 ABAAE 3t 2l (INF-o) O AY¥ETEA 4y
57t CYPIALOl 95} 413k ~Ed~ defe= ¢
Q1X}R] Nuclear factor (NF)-xB 48 Rt &, A}
ol kB proteino] QI4tglzlo] 2alE O ZA] FE]¥ NF-kB=
OF E017} target XA NF-«kB binding siteol]l Z¢l5lo] &
FPERAAN w¥e prstn?, 1 23 @F5F4 COX-29}
iINOS =9 a1ao] =7} HD]-]SZ“S
AdollAl= Ba)P A2l & AhR B|A&EH wid EHE &
e HE8EE4A TNF-a9 2XHEE a6l NF-
ZAU %E‘é«l Z£7] ZE  cytokined] OH/PE, CiE
cytokineT} ZZ35}d TNF-receptor 1 (Fas like death domain) X
F MAEZ AR RE EEIAMES U8, HR3E
(fibrogenesis) S ZESH AAXF71HY] AIE Sl HASTF.
B@)P Azl & 7} AXolA] TNF-a QUI22 4492%L} ZE71a}
Pom, FFE THRIEA ] B FHY %i@*ﬂiﬁ]ﬂ 28} 2k
2 HICt olof vl Fuiiht REE AN B B(@)P Azl
TolME 39% dHEE LVERNGCE olgist 7:'»}* ERK
inhibitors U01260]L} PD980562 AlE3he ul B(a)Poll 9)5H
TNF-a @1 440] AMechs 718 A7 MolAg g
4 £&E0] B(a)Poll 93t ERK1/2 ASHAE AFAEEH 2
EAMENATS] TNF-a W3 BEE AXSH ASE Y2t
SHH B(a)P Al f’F AETL COX-29) B2 HalL THakE
Qrt. COX-2= AARIAIS mitogeno] SEF|o] X4:E Q] PGs

2olE &3t ’Ci EaEsdE, & FriElad 8EdY,

% xenobiotic responsive elements (XRE)oj

FRE

i

-
=

0=
ri 0x

_,Tl
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Ol

o

xjops wzol BlAl: @8

Crohn’s disease, HI&Fd thArY, Helicobacter pylori & 19
E2 Qukgin, 7HEN 91 A 3o F TN T T

= o

P, Ba)P el & EAoA] COX-2 YU 5701%L}
E7130m, FE IRAA B FHO XA uﬂ:tow PALly
LEE BArt ool vlal Zldkd =S

MABIGE wiE COX2 rEukgo] 50% #AGIUrt. ERK
inhibitors PD98056:= B(a)Poll 2} COX-2 wréiul o] x|
%3, NF-B g A=A Bay11-7085%}
pyrrolidinedithiocarbamateoﬂ' o3& B(@PE |EHT COX-2
promoter 24 1} COX-2 2§490] RRAEITH?. wizhi] 2 oAl
Zhr)Abt 2 20| B)Poll O)8F ERK1/2 Al A A Z1eta NF-k

B & AAME Bd & FAMEIA COX-2 et 4o & o
A Ztsdol ANEH, okgd] SHAEEES sHistad
Z QIS A15lA AEH A AT NF-xB &4 dFol 7loig A
o AzZiEr

4 e

A4t ZEEY ZHFEE 7S 2 A7l Fedr

4F ZZ 2 Benzo(a)pyrened] 28l FLE 1+ 2R HESE
4 TNF-a9 @554 COX29) BES ZAAZE o) =i
4 ZEEQ AUSE AEY 29 HE Rl St AOE
AR}

el 2
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