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Protective Effect of Glycoprotein Isolated from Cudrania tricuspidata on
Liver in CCl -treated A/J Mice

Heon-Yeong Joo and Kye-Taek Lim*

Molecular Biochemistry Laboratory, Biotechnology Research Institute, Chonnam National University

Abstract This study aimed to determine whether or not glycoprotein isolated from Cudrania tricuspidata Bureau fruit(CTB
glycoprotein) exerts a hepatoprotective effect on liver injury induced by the administration of carbon tetrachloride(CCl,,
1.0 mL/kg) to A/J mice. Following the administration of CTB glycoprotein(0-20 mg/kg), the activities of antioxidant enzymes
(superoxide dismutase(SOD), catalase(CAT), and glutathione peroxidase(GPx)), and the quantities of measured thiobarbituric
acid reactive substances(TBARS), lactate dehydrogenase(LDH), and nitric oxide(NO) were evaluated from the murine liver
tissues and plasma. Additionally, the activity of nuclear factor-kappa B(NF-kB) was assessed after pretreatment with CCl,.
When the mice were treated with CCl, alone, the activities of antioxidative enzymes reduced but amounts of TBARS,
LDH, and NO increased. However, the results of treatment with CTB glycoprotein(10 and 20 mg/kg) revealed significantly
increased activities of antioxidant enzymes(SOD, CAT, and GPx), as compared with CCl, alone. On the other hand, the
result showed significant diminutions of the quantities of TBARS, LDH, and NO after treatment with CTB glycoprotein(10
and 20 mg/kg), as compared to CCI, alone. The activity of NF-xB also declined after pretreatment with CTB glycoprotein, as
compared with CCl, treatment alone. Thus, it is suggested that the CTB glycoprotein exerts a protective effect against CCl,-

induced liver injury in A/J mice.
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th3). AHstet Huol S7HEE A4 $HEed =4, 54, &
g, M 52 F=d whgAo] B &4 ALFE sk

Yolo] =W superoxide dismutase, catalase, glutathione peroxidase,
glutathion reductase 53 & QA Well EAlsks dtsiAlel o
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&, BERA So] HuHi Jlom, 53] IFES eyt
=] TEE 8l SHR AR HI e CCLE A AlE
o 2¥s} 24=) 9]51d tricholoromethyl radical(’ CCLy)
ol 0,9t A3+ trichloromethyl peroxy radical
(00CCLYS A3 o]5& Alx=he] A== polyenoic fatty
acid®] methyl carbone F43te] AHIiIsE of7|ste] HAE
IAE dogitty B ETH(10). A3t Eax(carbon tetrachloride-
CCl)= B35 o =z 7H=4 (hepatotoxicyS fasted, 7H5A A

o 25 Ago] wjel oFEeT mUEA Ty A7Hel &
G 2 ol COLel 1 Aol B A1Ae Bl s

o A YA dAVE AW 154 4R FAs5= 5}31
Az o] AR JAAF I SUTk(11). 53], AHgsterae]

=44 8L 2 WAEE 7 A (free radical)?] 1“4
Z2d 2] (trichloromethyl free radical, "CCl)ol ©&t p4s50
aaAle 9%k S A5 reductive dehalogenation)2] 232
s w2 AAaEAlel AYele] ERERRE F8A] X

-%t7(trichloromethyl peroxy free radical, ‘CL,COO)7} /4 &
EXsE Ao 2 HE 4 A AARE gaSYR AL
7](carbon centered lipid radical)’} AJ/J €T}, o2 gk XV‘?‘V](hpld
radicalys WA A2EAFS} AGshe] A2 7S 27 (lipid
peroxyl radical)E B33P XA H-SA18}(lipid peroxidation) 3}
S A1), olE g 71 2o =N AMFSEAE lipid perox-
idation chain reaction & WEZEglolt} DNA, Al E9} 7-& A
EAzEd YT A AEE AT HIET(12). &
3], CCLell gt GFRbe o2 RE dAE LTS Axet
o] A s fEshs A Yol 7HA|E, T3 A X (Kupffer
cell), AZA o)A 2] Tumor necrosis factor o(TNF-o) H#H|E
ZINZILE INF-o= @ A7 A A7k o s zl8)shet|
7P 8% A8 st AlEFIRISE FEHET(13). TNF-a
= AlXxU Az ALs s AL AR nuclear factor-
kappa BINF«xB)2| &S S7HAA ¥%5 ¢ 3 428 &4
3}A17] AL, interleukin-1(IL-1), IL-6, transforming growth factor B
(TGF-Bys A4 HMelEFIRIel F7tstAl €t ole S
Hst 7ke] Ay 5 frdehke kel AdA E(stellate cel)E
AR 7L AGAIE oa Sl A U sS4,
%J%E} NF-K-O’] E&]O] oﬂ'ﬂ‘:ﬂ O]l—‘:
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Y24 HARIAES] nuclear factor kappa-b(NF-xB)S &4 A2
F JE B olgl £33 A% FEAC] inducible nitric oxide
synthase(iNOS)9} G54 =842 cyclooxygenase(COX-2)E &
A3t Ao EZH HERESS XTI, HIRAAA wole) 9

o= T1v ]

2 fusl Bnka Bo(ls). YNHoR, AABEIE FE9
Yuude oMol gust $AS AUL Y, EF ol
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AE ROSE AAsIY AxAoz A Eo &4 B d=e o)
sk 7150 du F28 4 ok TR (Cudrania tricus-
pidatay= g4l % 3= %?351%3 Folalole] F2 B
o, 109950 43 ded Fvdelrs 1858 dx
TR ARSI lek(19). FAR U e 57 f of
st H43, 7 QE%, el 34

o AMEE glom, w3 wzlA] Fuj} e oFF,
FF, o, &l 9 Ag5eker o] &HI UrhR0). A FA
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Ammonium thiocyanate(A7149), catalase(C40), dextran sul-
fate(D8906), ethylenediaminetetraacetate(EDTA, ES134), ethylene
glycol bis(2-aminoethyl ether)-N, N, NN- tetraacetic acid(EGIA,
EA378), ferrous chloride(F2130), glucose oxidase(G8135), glutathione
peroxidase(GPx, G1637), linoleic acid(L.8134), neutral red(N7005),
N-1-naphthylethylenediamine dihydrochloride(N5889), [-nicotinamide
adenine dinucleotide(B-NADH, N6005), nonidet P-40(NP-40, N0896),
olive 0il(O1514), sucrose(S8501), sulfanilamide(S9251), superox-
ide dismutase(S2515), 1,1,1,3-tetracthoxypropane(T9889), trichloro-
acetic acid(TCA, T9159), trypsin(T4549), 2-thiobarbituric acid
(TBA, T5500y= Sigma(St Louis, MO, USA)A ] A&, carbon tetra-
chloride(CCl,, 289116)y= Aldrich(Milwaukee, WI, USA) A& Al§-
RoH, BE A dF Ee 59 AR ARSI

TXE SEHiEol ot ChfE Sk

BAE A Gk gl Ty o FHES Lowry 5(24)
3 Dubois 5(25)°] WS 77t ol&-sted Ssisitt. whid o
2o Reagent A% anhydrous Na,CO, in 0.1N NaOH)$} Reagent
B(0.5% CuSO,-5H,0 in 15% sodium tartate)E 50: 1= &3+ ¥+
Aol 200 mLe] FAE G A (100 mg/mLyS, S8 + 10
E7F AXAIFHTE 93719 100 mLe] Folin-Ciocalteus phenol reagent
(10% phenol reagentyS 3057+ *2)g £, 650 nm g4 spec-
trophotometer(S106; Seoulin Bioscience, Seoul, Korea)Z S3=5
Z7gatiet. @9, A Gl o oS 50mLe] H,SO,
£ Aelste] d2olA 1087 wAIKITh vk ¥, 25°C 2
ZolA 1057F HAAIFI 2L, 490 nm Tl A spectrophotometer=
=

2
Y=E 295,

NESE % AEHE
APERS 7Y 7 Al AHE 25:3CE 2HE AE

Ao dEshe vheAg AR S8 AHEAl weldta
AR A7l T AT 3540 go] AF RS AEEle] ALE-
stk AFE v ol saFeE Rl 7 25 svf
g8 AP7EA dAETE Al oA, zH Z2Ee] AF
o|Al= PBS 100 pLell galst A% Il ES 10 mgke(LE
47} 20 mghkg(ZE 2, 58 19 13] 397 I8 AIZl FHIHE
ol-g-sto] FAIFAAZ O HEITF(1) 45 PBSHHE thet
o] FoIsleith.

1) Control (n=5),

2) Control + CTB glycoprotein (20 mg/kg) (n=5),
3) CCl, (n=5),

4) CCl,+CTB glycoprotein (10 mg/kg) (n=5),

5) CClL+ CTB glycoprotein (20 mg/kg) (n=>5).
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cClel 93t 7+=4d f A2 de Long? Moore(26)9] W
Hell w2t CCLE olive oild 5F EFASE AF 100g T
0.1 mLE BRI F4 7l 45 FAzeH, A3
CCl, U~ olive oil ¥H& EAFASIATE FAE ey &=
o]#e 10 28X 20mgkg EFCE CCLE FAKH] Ad 7
TFAR AYE 33 AAA RN, FAhE+S PBS(EE A
AP LTSI CCl, £ & 18A17F 71 E2A]7]
v F AP o s AjFH S sHEEte] 7F
HEaAct. AFT AL 1500¢, 4°C, 202 T A2
T AT e FARAL, hESl] A& 158 TEAS 025M
sucrose?} 1.5% potassium chlorideE 3% 10mM EDTA(pH
74) $58do) Y g2 Bk T 4°CollA 9,000 goll Al
158 &< AR dAEgE &9 T 45 1mlE
3t catalase(CAT)S] B4 Z790l 831, 2 45qS o
Al 15,000 g2 60 &<t AT T ASAS 7 1mly
F 35k superoxide dismutase(SOD)$} glutathione peroxidase(GPx)2]
S S5k
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1) SOD &4 &A:50D¢ &A=+ Beauchamp®}l Fridov-
ich(27)2] WS ©|8313it) 20 pLe] AlEel HWh3-24[0.1 mm NBT,
50 mM sodium carbonate(pH10.2), 0.l mM EDTAJS & &&3}
31, 200 uM riboflaving: A gste] HF F37F 1mL7b HA g

o} o]F 2709] 40 We] FFTE 30em HAAX XA 15%7F
HESAIZL & 560 nm 3ol Al spectrophotometer® S34EE =74

st

2) CAT 84 374:CAT®| &%= Thomson 5(28)°] el
we} A5l WA 200 uLe] 50 mM phosphate buffer (pH7.4)
o 20uLe] AEZS &AL 30°ColA 5E7F AXAZIT o]
| 200 uLe] 100 mM sodium perborate(pH7.4)2 & £g3F & 2
39 220nme] 37gellA spectrophotometer®Z SFEE 435}
k.

2

e

3) GPx 84 24: 99 €A EE Mohandas 5(29)¢] W
< o] &3tk 20 uLe] AlEe WHE-24(0.05M phosphate buffer
(pH 7.0), 1mM EDTA, 1 mM sodium oxide, 1 unit glutathione,
025M H,0)& & &332, 37°ColM 1087+ ZXAIZEE 02M
9] NADPH #2]gt & 340 nm 3ol A spectrophotometerZ S

Y=g 7ssc.

Thiobarbituric acid reactive substances(TBARS) &%

IR E o] AL thiobarbituric acid(TBA)2F WHS-dle &
(TBARS)S Buege®} Aust(30)2] WHS o]&3sle =731t #
o] S 1500g, 10377 AR A B2 5] F s
TBA §902 Az|glct. TBA &9l 15% TCA €9, 0.335%
o] TBA 28|32 025 N&| HCl §9& 7ete] & 4o A=t
I o o AJFdo] TBA £4L F v} HZs § 95°CY]
FxoA 307 7HE S v SA1 WA 2 Tt 1000 goll
A 107 ARSI ASdES Hall 535mellA FHEE S
At o] W BEFEE O ZE 1,1,3,3-tetramethoxypropane standard
curves ARE-3FSITH

i

Lactate dehydrogenase(LDH) &4 =3
LDH =742 F 2| 84 (plasma)ollX] Betgmeyers} Bemte(31) 5

o] WS AMgste] SHsATh BHBSmL) A7]olth HEFE
=7} 315mL7F A 0.6 mMe] pyruvate’t H7FE 48 mME]
potassium phosphate buffer(pH 7.5 #7}sle] & 4=t} of7]9
0.18mM®] B-NADHE #H7let] 340 nm®| F4%=ol 2w B-
NADH®} LDH &40] Asle= s 43It

SMMAZE 9 nitric oxide(NO) X

44T JA| o] 2L Wang? Joseph(32)9] Wl
2} A3siith e 84S 20 uMe] H2DCF-DAE 3027 A2
T, 485-530 nm I}l A fluorescent microplate reader(Dual scan-
ning SPEC-TRAmax, Molecular Devices Corporation, Sunnyvale,
CA, USA)E F3EE A3t o9 A% Jehde] NO
AA &} 24LS Green S(33)2 WES waith FHeo 34
Griess reagent(1% sulfanilamide in 2.5% H,PO,, 0.1% N-(1-naph-
thyl) ethylene diamine dihydro chloride in 2.5% H,PO)E &35}
3 AeoA 1087+ GAIAZ F, 540 nm IFgllA] microreader(hype-
rion, Ind, Miami, FL, USA)Z F3=5 43Ik

Western blot 249

Western blot 2E2 33}7] 35k, 7+ Z2S lysis buffer
(0.6% NP40, 150mM NaCl, 10mM HEPS(pH 7.9), 1mM EDTA,
I3 0.5mM PMSFPlA #dsie] o dze &390t o
AL Deryckere®} Gannon(34)2] WHE H S buffer
A(1I0mM HEPS; pH 7.9, 10mM KCl, 0.l mM EDTA, 0.1 mM
DTT, 0.5mM PMSF in isopropano, 1.0mM MgCl,, 0.5% NP-
40)2} protease inhibitor cocktail®] X$HE buffer B(20 mM HEPS;
pH 79, 100mM NaCl, 0.lmM EDTA, 1mM EGIA, 1mM
DTT, 1mM PMSE, 1.5mM MgCl, 25% glycerol, 0.5% NP-40)
oA FEEHACE o|FA Boizl IAAMAE Lowry 524 W
Hog thild FL 2 Z=A31, 10% SDS-polyacrylamide gelsell
100V, 30 mAol|A 2,587 &<t H7195s &, ©] gel& nitrocel-
lulose membranes®ll %Zt}. &% nitrocellulose membranesS 5%
SR EH7F ¥ TBS-Tween £H(25mM tris-base, 137 mM
NaCl, 2.68 mM KCl, 0.05% tween-20, pH 7.5) 2.2 25°Cel|A] 1A]
b &< RESAIZ th, 30008) 3]A1E primary antibody(NF-
kB(p50), AP-1(c-Jun) P-actin)(Santa Cruz Biotechnology Inc.,
Santa Cruz, CA, USA)?} 10,0008] 3]*3%l secondary antibodyS
A A7 B wAH o2 A stal, WA SKBCIP/NBT solu-
tion)2 ¥o] NF-xB(p50), B-actin®] &4 =ZE Scion Imaging Soft-
ware(Scion Image Beta 4.02, Scion, Frederick, MD, USA)E ©|
|3t JERAAT

SH X2
BE AFL 53] qHE Ao, A A= SPSS program
(ver 12.0)2] one-way analysis of variance(ANOVA)S ©]-8-3}<]
A FA4E T FolF Aelrt e 3ol theiA= Duncan's
multiple range test2 A|S7F] FolFQ1 Xfo|& AU LH, =
o2 Bt pgro] 5% Wk W& SAIE fodel Atk
U kel v L=
2n e o
TR FENAS 7Y Fe AFFAT AT AF AT}
7] FAI= Table 19 JERHRITE M52 oFFAE A 8] &
& H(Group 1), FA% A (20 mgkg) T H2|g (Group
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Table 1. The effects of CTB glycoprotein on body weights and
liver weights in CCl,-induced A/J mice

Treatment Relative weight (%)

Body weight Liver weight

Control 100 5.1£0.1
CTB glycoprotein (20 mg/kg) 99.6+0.7  4.9+0.3
CCl, (1.0 mL/kg) 99.840.4 5.240.1
CCl, (1.0 mL/kg) + CTB glycoprotein

99.1£0.9 5.1£0.1
(10 mg/kg)
CCl, (1.0 mL/kg) + CTB glycoprotein
(20 mgke) 99.540.1 5.0+0.4

The values are mean + S.E. from five mice done in triplicates. All values
show no significant differences compared to control. CTB glycoprotein
(20 mgkg), CCl, (1 mL/kg), CTB glycoprotein (10 mg/kg) + CCl, (1 mL/kg),
CTB glycoprotein (20 mg/kg) + CCl, (1 mL/kg)

2), 283l CCl, Y= g F(Group 3), TR FFMA(10
20 mgkg)ell CCLE T A2ldt +& 247} Group 4, 592 I
< WFAATh Table 1904 B upe}l o] Ad A3} $o] BE
IFolA Aol Hslel AF 100 gd 7] FA 9A HElE 2
0|7 ¥ Ao Yepytt. 7+ ks slEad &) WSt
£ AW gouwido] CCl, 7+ £l mAle 9 B3t
[e)

ml

ol A 4 7]
$3te] 7F cytosolel ] SOD, CAT 2|3 GPxe A= =4
A= Fig. 19] YERJITE SOD A EE o= AsA &
& F(Fig. 1 lanel-1), X% Febl A (20 mgke) TS 2|3 &+
(Fig. 1 lanel-2), Z2]32 CCILYHS A28t F(Fig. 1 lanel-3), 74
o gl F (10, 20 mgkg)ol CCLES &7 Hz2ldt +& ZHz)(Fig.
1 lanel-4, 524 Z2F 100, 107, 69, 92 1|3 108%= L}k
t}. SOD= F #A+9] superoxide anion2 hydrogen peroxide<};
oxygen moleculeZ 2kA]7 superoxide anion radicalsell 2]sf A
7l AkshA &3] gk M) e daF e R ot
(35). ¥ AyM= SODe| &4 F7PF A g ARt A

0OSOD OGPx ECAT

140 - CCl, (1mg/kg)
120 - LR i
100 q — *

* ok rH
80 - #

40
20

Antioxidant enzyme activity (%)

Cont 20 0 10 20
Concentration of CTB glycoprotein (mg/ kg)

Fig. 1. Effects of CTB glycoprotein on antioxidant enzyme activities
in CCl-treated mice. The values are mean+S.E. from five mice done
in triplicates. # represents a significant difference between CCl, and
control, #p<0.05 *p<0.05 compared to control group CTB
glycoprotein (20 mg/kg), CCl, (1 mL/kg), CTB glycoprotein (10 mg/
kg) + CCl, (1 mL/kg), CTB glycoprotein (20 mg/kg) + CCl, (1 mL/
kg) treated group. SOD, superoxide dismutase; CAT, catalase; GPx,
glutathione peroxidase.

2gt ZollA controlell Bl fejH oz F7HE Ho|tirb CCIEE
g oA FIH o 7R S uH(p<0.05), THA] A8
il o] Fro Hlgstd foHoR FUHE B 1HRA
cytosolollA12] GPx S84 % &9 A3+= Fig. 1 lane29} 7] GPx
o v E= 74zt 100, 112, 83, 101 223 109%EA] SOD2}+
o2 HS3k AS WY OoH(p<0.05), GPxe FAEA
& 2ASIE peroxideZ W2 ZZo A3 NADPE v/l =2
sted H,0,5 AlAsHAA 39E glutathione(GSH)S 4+ekd glu-
tathione(GSSG)E HEAITH36). 3HH, CAT BA=E Z47te] 1
EolA 100, 118, 82, 100 2L 112%E F-24¢ F712 B
o} 53], CATE 7tol| 7P el EAletH tifite] 5714 Al
ol FHrElo] e FEAEA A AW zEitsl f71E
9] 248l 9 superoxide dismutase®] €]3ll AJAJE hydrogen perox-
ideZ GPx9} T/ AbA9l H,0Z M7= 28-S ke Ats)
3hl &0 A0 2(37) GPxoll HI8] Km ko] &7] wj&o]
slrde] st 8 A4S FE A8t SOD9} CAT 1¥
3 GPx®] &4 Slojx] PBSS; FAR Wil 20 mgkgihS
A2)g Fol vlste] CCLEbE A3 oA 2 o] {94
Ql FEO R ZEASITIL 103 20 mgkg FEQ TR b
I CCLE WIS wodlA oAl Fodd F2ox 2 84
o] Z71dS & & AATHp<0.05). @YoM 2] A AFsIEE
A4S @] 93 o EA =743 TBARSE A 7h
Al fo] A zpolE BHTHp<0.05). 3, Fig. 20014 HEo]
CCLRES A 2|3k TBARS 317} 1.3 mMol| Hs] A ek
2 107} 20mgkgs FYe 2] TBARS F2|7} 0.9¢F 0.7 mMoi|
A FejFoeg dolxle AL ¥ F UATHEp<0.05). A- At}
g2 AR A e] ty RS A f 7] o8 Atshd &
2 doylE AoE XEZ TBARS £EL ARE3IH o]¢]
7t sl 2E# 2] e vERLh ol ARHoR APz

0]

‘
¢

olN

2

ool 7S4S, H5Y AL, T FAP 52 Zdsel B
W, BUASE, 4t e T AU BN Fa
Aelo] B glov] 53] Axe| watsl BAYe] gty B
AGY). E, o1 7 B4 sRiEet oFE mE g 9

2 -
CCl, (1ml/kg)

gy F15SA ’#
=
I
3 1- .
2 *
<
=]

0 = T T T T 1

Cont 20 0 10 20

Concentration of CTB glycoprotein (mg/kg)

Fig. 2. Effects of CTB glycoprotein on TBARS formation in
CCl,-treated A/J mice. Each bar represents the means+S.E. from
pentaplicates experiments (n=>5). # represents a significant difference
between CCl, and control, #p<0.05 *p<0.05 compared to control group
CTB glycoprotein (20 mg/kg), CCl, (1 mL/kg), CTB glycoprotein
(10 mg/kg) + CCl, (1 mL/kg), CTB glycoprotein (20 mg/kg) + CCl,
(1 mL/kg) treated group.
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o Ashy dddoly 239 &4 AxE UeE P F8
g 71Fo R AEI e, ols AW Ao jhsly ~E
g2 7ot AA ats dejge wEet 71938k(39). LDH
= 2ol BxFo] e 42 pyruvic acid} lactic acid7F 7+
o] 7197 gl #oste] Fuff 28-S Firh x2F 9] Al &
%, =3t 2 7)eF HAd " ko] a%lo] = FiksAF
TS CCLEHE A3 w3 R gehild s ho] X gh o
o] Ao #FS A, F3] FELE Fhdle BFS
BYth LDHE WE3 2¥o] myjg u g Fo=
@F LDHZ} ddith. xge] getuzde] o 43
9= Wsk= Fig 29 2tk E%%<] LDH *JE% Hﬂc
AP A 22 F(Fig. 3 lanel-1), A% FHul A (20 mgkg) T
< A3 E(Fig. 3 lanel-2), 282 CCl, T& A3 F(Fig. 1
lanel-3), FA% ekl 10, 20 mgkg)ll CCLE A A3 &
= ZF7H(Fig. 3 lanel-4, 5)= YERNICH, o714 A4 CCl,
W AR el LDHZE S7bsteir A g s Az
gk oA Fmol| HlElsl] felFRl el THASIATHp < 0.05).
NOE DNA 97]9] deamination 52 =30 =24 FHAe] &=
°4“4°]§}(mutagenes1s)i At FHA AL T Wyt ol
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Fig. 3. Inhibitory effect of CTB glycoprotein on LDH activity in
CCl,-treated A/J mice. Each bar represents the means+S.E. from
pentaplicates experiments (n=5). # represents a significant difference
between CCl, and control, #p<0.05 *p<0.05 compared to control
group CTB glycoprotein (20 mg/kg), CCl, (1 mL/kg), CTB glycoprotein
(10 mg/kg) + CCl, (1 mL/kg), CTB glycoprotein (20 mg/kg) + CCl,
(1 mL/kg) treated group.
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Fig. 4. Effects of CTB glycoprotein on NO production in CCl,-
treated A/J mice. Each bar represents the means+S.E. from
pentaplicates experiments (n=5). # represents a significant difference
between CCl, and control, #p<0.05 *p<0.05 compared to control
group CTB glycoprotein (20 mg/kg), CCl, (1 mL/kg), CTB glycoprotein
(10 mg/kg) + CCl, (1 mL/kg), CTB glycoprotein (20 mg/kg) + CCl,
(1 mL/kg) treated group.
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Fig. 5. Effect of CTB glycoprotein on NF-kB p50 activity in CCl,-
treated mouse liver tissue. NF-xB (p50) proteins were performed by
western blotting using an anti-NF-kB(p50) polyclonal antibodies.
The relative intensity was calculated using of the Scion Imaging
Software (Scion Image Beta 4.02, Maryland, USA). Each bar represents
the means+S.E. from pentaplicates experiments (n=5). # represents a
significant difference between CCl, and control, #p<0.05 *p<0.05
compared to control group CTB glycoprotein (20 mg/kg), CCl, (1 mL/
kg), CTB glycoprotein (10 mg/kg) + CCl, (1 mL/kg), CTB glycoprotein
(20 mg/kg) + CCl, (1 mL/kg) treated group. a-tubulin was used as an
internal control.
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