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1.4 #HMIERY

f FREAEYE SD KB 30 2, B4 S 41, IR X
HRZH (HgS 4 R RV AL RN HeCl, 4,
46 Ho kM) ig 457 %R B ER /K  HeS
0.15 g-kg ' (#R0.13 g-kg™") 4H#0.15 g-kg ™
(F9R0.13 g-kg™ ') RWPZMALL 4 g kg™ (TR
0.13 kg™, WK 0.2 g-ka™ S HGREE) | HeCl,
0.02 g-kg ' (FHKO0.015 g-kg ™) , K 1 1K, EL:
21 d, WS B, B ZH 4
1.5 KBR—BERAUBIERENE

25 2T IR DL R RS IR B R B i T 3
DUMBERIE L. L4255 1, 6, 13 Al 21 RFRHCK
SR o, 2l A AR A £k
1.6 FHEERNE

IO PR 8, H 5T R B TS 0 = T &
(mg) /KT (g) o
1.7 MEHWE S ES(alanine transaminase, ALT)
pigl

WSk BRORC BRI, A 900 x g, 4°C 5.0 10 min J5 1
Wi , 42 A AL AT XN E ALT &4 .
1.8 KEAREREEN

¥ IR WSO 3 6 A T R BT 2H 41
o EIRRAEIIZR R 40 g+ L™ BRIV, AR IR
0,2,4,6,8 110 ml B WHiH, EXZE 25 ml, s
FMASALIES 100 g+ L7 W 2 ml, 31 55 B2
05T SR, ARG 25 R AR AR e 22 . B— 2 &
REUTFH LU A A HE b, in A9 HNO, 5 ml,
170°CiH AL 2 h SR HALIOE 25 2 25 ml, 235l imA
FALIA 100 g+ L7 7 2 ml, 30 56 S50 SR
MR EE R BT P R & T .
1.9 LR RT-PCR 77 E EERL

50 ~100 mg fF2HZY, KA Trizol — L 4R X
&L RNA % B8 RNA gl A6 i) & i B 4k, 75 100 ul

i o o
K& A

Tab.1 Sequences of the primers

RNA 4fifbif . 28407 OB EETHR I RNA 2 7, i
#2000 mg- L~ il RNA AL S B 50 pl, HLS ul
RNA Fi B High Capacity RT 1207 & id W] 45 100 4%
S cDNA R BEAE 100 mg-L™' 5 . BIMIFHINE L,
Wil S 4% 4. 25°C % 10 min, 37°C x 2 h, 85°C x
5 min,4C J5HU . PCR P34 fid & 15 wl /2 {Ak
Z, {045 3 pl cDNA # B W, 7.5 pl POWER
SYBR ® GREEN PCRMaster Mix, J& &5 5149 (F£ 1)
0.5 pl,DEPC /K 4 wl, W 4544:95°C x 10 min, 3
MG FR;95C x 10 s, 60°C x 1 min, 40 4~ 1 3F;
95°C x 1 min,55°C x1 min;55°C x10 s, 80 PME* .
HR A2 SR BE R SRR B AT AN 5, BRI AE R ik
(%) = BRYEER )RR/ NS EER I FRIA x 100%
1.10 SFitZEHH

SIS REAR LA x £5 Kon, >R SPSS 18.0 4§
TR R R 7 25 3 itk AT Be it o o

2 #R

2.1 REOREWH KW FURMKILRT KRB
BITARR N

IR R A B, 25 25 000, HeCl, 21 K Bt
B A ETES ., A2y e R 2, BT
HREZ B, & & HEF IR ALAS IR, PR 24 e f B I .
HAZH R B MURAS 47, TR sh A 0] 25 5
2.2 KRWPRMEH KRB FRUKRMGUFRITKBRE
=R #E

KRBT EAL UL 1, SR & B2 AR LRI
K Erat 1/10 119 HgCl, , 252Y J5 > B A T i g <,
556 RIKTTESSINK . 51EH X RZ1AH L, HeCl, 41
KEEE6, 13, 21 RIKFTRPIIRFFEIR(P <0.05) ;0
HgS ARIPFURIS 2t AL R BRER 6, 13, 21 RIKFT i
EXIRABA BEER

Gene ;Z‘:if;k Forward primer Reverse primer

B-Actin NM_031144 5'-TGACCGAGCGTGGCTACAG-3' 5'-GGGCAACATAGCACAGCTTCT-3’
MT-2 M11794 5'-GGGAACTGGGCAGGAATAACA-3'  5'-CAGCCTCAAGCCAGGATGTC-3’
CYPIAL NM_012540 5'-AAGTGCAGATGCGGTCTTCT-3’ 5'-AAAGTAGGAGGCAGGCACAA-3’
CYP1A2 NM_012541 5'-GGGGAAGAACCCACACCTAT-3/ 5'-GTCATCCCCCTGCTTCACTA-3!
CYP3A2 NM_153312 5'-TATGGGGGTTGTTTGATGGT-3' 5'-CTTTCCCCATAATCCCCACT-3!
CYP4A10 NM_153307 5'-TCATGAAGTGTGCCTTCAGC-3’ 5'-GATGTTCCTCACACGGGAGT-3’
CYP2BI NM_001134844 5'-TGAAGCTTTCATGCCCTTCT-3/ 5'-AGTTCTGGAGGATGGTGGTG-3'
CAR NM_022941 5'-GGAGGACCAGATCTCCCTTC-3’ 5'-GACCGCATCTTCCATCTTGT-3"

MT-2 : metallothioncin-2; CAR: constitutive androstane receptor.
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Fig. 1
mass of rats. Thirty male SD rats were orally gavaged normal saline,
HgS 0. 15 g - kg™, cinnabar 0. 15 g - kg™', Zhusha Anshenwan
1.4 g-kg~'and HgCl, 0.02 g-kg ™", once daily, for 21 d. Animal body
mass gain was calculated at the beginning, on the sixth, the thirteenth,
and twenty first day. x +s,n = 6. * P <0. 05, compared with

Effect of different mercury compounds on body

corresponding normal control group.

2.3 IREbZRMIARAD B R FI S R 3T KRBT
BHANME S AR

WNZE 2 FroR, 5 IEH X LA, HeS, ARED I
RS LA LA HeCl, ZH K SRR 20 ALT 35 1y
JoguiteE2es  H HeCl, 40K BUIHS B BTt

Tab.2 Effect of mercury compounds on liver index and ser-
um alanine transaminase (ALT) activity in rats

Group Liver index/mg-g™'  ALT/U-L""
Normal control 26.1+1.3 58 £16
HgS 25.8+1.7 53 +20
Cinnaber 26.2+1.3 50 7
Zhusha Anshenwan 25.6+1.4 57 £25
HgCl, 29.6 3.8 51+13

See Fig. 1 for animal treatment. Liver index = liver mass ( mg)/body mass
(g). x+s, n=6. There is no significant differnce between groups.

2.4 RESRMIL AR TR R A0S AL R XK BT
HARRERER I

WntEl 2 fros, 5 IEH X IR AR L, HeCl, 41K B
HLURE BRI T (P <0.05) , 1l HgS RAD Al
RS AL TOW] i 25 5+
2.5 IREbZRMAARAD TR R FI S R 3T KRBT
HARERIEHFM
2.5.1 IREGZRMRH AR R R SAL R KR
FF4EZ3 MT-2 mRNA R3EHI 200

W 3 Prs, S5 IEH X IR L, HeCl, 21K B
JIFEH 2L MT-2 FEPR AR i B i 3 5 (P < 0.05)
F W] HeCl, nJ W b3 MT-2 BE[H 20k, 1 HAd 41
B RG22 57
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Fig.2 Hg contents in the livers of different mercury com-
pounds-treated rats. See Fig. 1 for animal treatment. Livers were
colffected at the end of experiment and Hg contents were determined by
the cold atomic absorption spectrometry. 1. Normal control; 2. HgS; 3.
cinnabar; 4. Zhusha Anshenwan; 5. HgCl,. x+s, n=6. * P <0.05,

compared with normal control group.
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Fig.3 Effect of different mercury compounds on expres-
sions of MT-2 mRNA in the livers. See Fig. 1 for animal
treatment. MT-2 relative expression( % ) = MT-2 gene expression/-actin
gene expression X 100% . 1: normal control; 2: HgS; 3. cinnabar; 4.
Zhusha Anshenwan; 5: HgCl,. x 5, n=6. * P <0.05, compared with

normal control group.

2.5.2 REVRMARED FRALRINE R KR
FF4H41 CYP1A1, CYP1A2, CYP3A2 1 CYP4A10
EERIEH N

2 3 AL, 5 IR0 B AT L, HeCl, 21K R
CYPIAL Il CYPLA2 SRS iAH] B (P <0.05)
CYPAAL0 JE[R A S S H B G4 R
RIPAL CYP3A2 JEPNZRIAI B Tt (P <0.05) , 1fi
HeS 2 RV EMALA BEA G422 5+
2.5.3 REVRMARED FRAL RIS RXT KR
FFEZ CAR F CYP2B1 EERIZRIF M0

HiZk 4 Al i, 5 IEHE X IR L, HeCl, 41 CAR
FEHFGRW BRI (P <0.05)  HABZBA Giil o 22
5to CYP2BI JEPFRIARH Z M B A G722 57
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Tab.3 Effect of different mercury compounds on mRNA
expressions of CYP1A1, CYP1A2, CYP3A2 and CYP4A10

Group CYPIAI  CYPIA2 CYP3A2 CYP4AI0
Normal control 89 +47  88x40 51227 77 £33
HgS 77+38 90 £49 5643 83 +46
Cinnabar 53+61 68 +68 103 £51* 9233
Zhusha Anshenwan 65 +18 93 x44 82 %62 94 £42
HgCl, 188 +81* 145 +81* 47+39 10257

See Fig. 2 for the legend. x £5s, n=6. “P <0.05, compared with nor-

mal control group.

Tab.4 Effect of different mercury compounds on mRNA
expressions of CAR and CYP2B]1 in livers of rats

Group CAR CYP2B1
Control 127 £100 48 £23
HgS 202 +127 46 £28
Cinnabar 74 £74 54 £33
Zhusha Anshenwan 63 =34 65 £42
HgCl, 21 £10° 42 +14

See Fig. 1 for the legend. x £s5, n=6. “ P <0.05, compared with nor-

mal control group.

3 g

AP ZAIL I B 2 AR 4 A VEC I SME HEae)
— A5, LURAD N Bk o B, A YA A, H
AR, AT O SR I, B A, Dy B A R R
SRTIT LA T & R 2 9% ), e PR 2 75 22 42 18 5]
%, HgS j&Rmb i 25,2010 25 AL E 4
HIARAD ) HeS & AT 98% , HAE/K b i fift 125
FEM /N (S BERRC Ksp = 1077, AR WO R ATy
0.2% , HgS RN ARM M HE Iy RWb L pAL™= A
255 T AR R4 L, BRI G E iR . A
SRR, R LA R 5 25 T A0 22 AL, A
[l & BT B0 T HUEE HeS RAb AR pidL =3
AIRENE , =4 K BRUAE B A W] S s, TR & R
JHAHR A AL 45 BRI 34 5 1 5 2 A B I8 2% 57
HgCl, Rl PE Mok, AR N R 7% ~
15% ik T HeS, ARSEE5 R s, 45T HeClL0.
02 g-kg ' (FK0.015 g-kg™ ', 2y 1/10 Kb R
i), HAE S N 1R & PR U] 0 s T HAl &4
JH A A £ 4 A 1S K. HgCl, ZH7E 45 2501 1A
i W] S BRI, 45 25 Hh S SR AR BT e 24, 4R+
SLen 2y I RN R LT AT e R T /R B
LI AV E 1, ALK HeCly H A RETH 32 i

MT & & Hiks, /RS8R, e R%E

SAMIE N, B A YA A E 4R RS
Y. FEARSLEG f HeCl, 41K BUIF4141 MT-2 JEH
Pk g e, v B F R MT-2 R Rk,
HeS WD TP 2 LA 5 1E 4 4 i MT-2 JiE PR 23k
VAW BT HR % MT-2 LR H5k .,

CYP R &S 5RN AW 0 2 R,
CYPIAL, CYPLA2 Y] S i B 1) 5 BUsAE 1) &
B RN, AR TR S CYPIAL k5 1
WA /NROR 2 88 Se i f, SR 2.6 mg-kg ™' AT
7% CYPLAL JER KA Fi . A58+ HeCl, 21
C A CYPLAL, CYPLA2 JEPR KA1 &,
HeS R 6 I 2R B 22 ¥ AL 4 5 IF % 4 B8 41 1
CYP1AL, CYPIA2 RRFEAKEHEER,

CYP3A2 A RUIAMNTZR CYP3A WEHL, I K
AT 60% 2 yiE st CYP3A R, 22514
A RO B E A . AN SCIe ORI A T
CYP3A2 [ 3k, HeS AR b i AL HgCl, £
SIERWANA BELES RS N R Ak
PhSEuG R w4 AR M R S, R
300 mg'kg_lﬂjﬁﬁﬁiiﬁ]d\ﬁ CYP3A11 mRNA %
i SRR AR DL 5 A 25 W P T RE S o L i

CYP4A10 J& A 2K CYP4A11 1) AR TR T 16, 1%
ST R M O™ ST BUR YA S R
CYP4AL0 &3k b 98 7T S 5T Py 480 17 850 i o5 4
PR T3 38, % 2 98 R B IO T 2% A 3 T 0 1 g 1y
JIFP) S AR Szme i HeCl, 41 CYP4AL0 ik B 5 IE ¥
TG 5 A A M HA & IR &
LXK s

ER U HESEAZ AR CAR 2 A2 A K i i 2L
W, EEAAAET I, S 50 SR 259 g, 5
SN B T A A K I 0 1 R A R TR D) A
S CAR Al 258 KM IR R A JIE R 1) 7 7 5
2, CAR F 3 3% B 26 AT AE S 2508 1 3% AR R0 T #3
#5t"5 CAR AT LA L A I 2L 2 58 5 AL HE i
AR A B N i3 1, CAR iRl w] 5] 2 IR 21
FWAE TR ML R MR T 2 AR o Y AR SL
o HgCl, 4B BRI T CAR JE R Rk, 1y Hith 4521
SIEWARASIFER.

KB CYP2B1 37 CAR 3 B3R5 , 76/ R 9 119
[F] T-Bf R CYP2BO, AAKRP A CYP2B6, 5 5 ZFi
WIS R 2 T % Wy H A . A sz
HgCl, 2 CAR JE[H %3k T, {H 420 CYP2B1 JE[H
FIRBA Gt 25, EMEEET N AR
BBEI RS HI0 g-kg ™ RS 0.3 gokg ™!
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T TN CYP2BO SEIH i 75 Bl & % R
300 mg kg ' Fl HeCl,32 mg-keg ' L4525 44 d 52
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S ZE R, KR CYP2B1 K 5/ L CYP2B9
LD T RE AT R 22 S, ) i H SRR 1 4 24 50 o
QST DRSPS

RIUZE S0 Ao S T 1 S 0 A I M P 5
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FEH T ARBE GG R MT-2, P450 il A% 32
R CAR TEHE PRI K - Az 8738 Al 75 25 O I il
PR R LR B & e B R AL, X SR A fy
B TS

25 B FTid , HeCl, 7EHT A K& AR, AL T it
VSRR OB R 1 I MT 8% HeCl, X 2L 1
%o HgCl, nl B i o ie PASO il 3k R A 2 ik, A
CAR JEP 3815, 1 HeS RS IR WD 22 #IL 1 AR
B O R PR ) 2 0K, (ELR A0 ] RE 52 i A 1T
AR WIY E S R
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Effect of cinnabar, Zhusha Anshenwan, HgS and HgCl,
on expression of cytochrome P450 in livers of rats

YANG Hong', PENG Fang”, LIU Jie', WU Qin’, SHI Jing-zhen'
(1. The Expertmental Center Basic Medical Laboratory, 2. Department of Physiology, Guiyang Traditional Medical
College, Guiyang 550002, China; 3. Department of Pharmacology and Key Laboratory of Basic Pharmacology
of Guizhou, Zunyi Medical College, Zunyi 563003, China)

Abstract: OBJECTIVE To explore effect of cinnabar and cinnabar-containing Zhusha Ansh-
enwan on cytochrome P450( CYP) mRNA in liver of rats. METHODS Adult Sprague-Dawley rats
were gavaged with Zhusha Anshenwan 1.4 g-kg™', cinnabar 0.15 g-kg™', HgS 0. 15 g-kg ™',
HgC1,0.02 g-kg ™', once daily, for 21 d, and liver toxicity was determined by measuring body mass
gain. Liver index, alanine transaminase ( ALT) ativity, mercury accumulation in liver and mRNA
levels of metalloehionein-2( MT-2), CYP1A, CYP3A2, CYP4A10, CYP2BI1 and constitute andro-
stane receptor (CAR) genes were detected with RT-PCR. RESULTS Compared with normal con-
trol group, body mass gain retarded in HgCl, group with a reduced food intake and activities. A sig-
nificant accumulation of Hg in livers in HgCl, group was evident, however these changes were not
evident in cinnabar, Zhusha Anshenwan and HgS groups. Compared with normal control group,
mRNA expressions of MT-2, CYP1A1l, CYP1A2 were evidently higher and CAR were apparently
lower in HgCl, group. Compared with nromal control group, accumulation of Hg, liver index, ALT,
MT-2, CYP1A1l, CYP1A2 and CYP4A10 CAR, CYP2B1I mRNA in cinnabar, Zhusha Anshenwan
and HgS groups were unaltered, except that CYP3A2 mRNA expression obviously increased in
cinnabar group. CONCLUSION Zhusha Anshenwan, cinnabar, and HgS accumulate much less
mercury in the liver than HgCl, at clinical dose for 3 weeks. MT-2, CAR and cytochrome P450
genes are altered in HgCl, group, CYP3A2 mRNA increase in cinnabar group, but all of above are
not changed in Zhusha Anshenwan and HgS groups.

Key words: Cinnabar; Zhusha Anshenwan; liver; metallothionein; cytochrome P450 enzyme
system; receptors, cytoplasmic and nuclear
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