55 24 5 11 M) FEXEAFFEHRE Vol. 24 No. 11
2018 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2018

PR HE T B K 5 A ) A4 T O A Ak B B 2k
405 K BB PR 3 VR AR 1+t

RE', NBF, mE
(1. LA dP EHB KRS PHBHALH, Lk 201203; 2. LA EHLBMARNE, LH 201401,
3. E#vgaEAIR P, EifE 201203)

[(FE] BB R AN 5 5 5 Frb (8] 440t 10 S 10k (CCLy ) 55 20 Pk I8 405 1 (R 4P 4 T, 00 25 #3814t 1 G ik
YBIT AT IR 25 R B Rl iR R 2 WL T IS ) CCL, 200 T 05 A8 30, Mk BB AL A3 1E % 28 B B 40 8 4
TH RS2 R PE T ORI A H R G SR PRV 25 20 B SR 9T 2 R IIB RN A Y 2R 1L SR AR YT A B R YT S R A AR AE
BT, K RERIK I M 4253 2 7 do WS 25 2 R AR 5T i A L0 B T D A 4% 0 IV AE AL 48 B, T W48 I 20 20 DR 25
JER P20 9% 0 o 4 B & W5 5% 20 2 1 (Real-ime PCR) £ W 441 &5 ¥ -4F i I0 §2 V3 ] %% 32 & &3 (NTCP) , fif Sk %% % 0§ 2,
(SULT2,,) , &Mt H IK-S-H B i A, (GSTA, ) FI4H i {4 3 P450 i 3,,, (CYP3,,, ) mRNA K-F 7284k, &5 5I1F% 4 i, #ia
AR R B2 B i TR, N R R E S (ALT) , RITAZ MR E L LM (AST) i tEBE MR (ALP) , B0 &
(T-Bil) , H 4 IRLT % (D-Bil) SR AR (TBA) 7K 1 & 25 34 5, I 40 il X T ALK 38 48 4 B {2, NTCP, GSTA, Al CYP3,,, mRNA
FIEBFREAM(P <0.05,P<0.01), SHIAIA LA, W&{azfﬁJ&ﬁEE%VREH%H WA AP 25 300 1M 37 26 Ak 38 A, T 4 2005 B 4R
T U4 5 T 45 vl T 149 XL V75 T 00 R 48 A 1 38 19 1 45 L) 43 i) 2 3 56 L A AR AE L LU S A L BENIRORY o % BV I ORI L BE 1 O
NTCP,GSTA, fil CYP3,,, mRNA 3% ik, A& IH ¥ (L % I 9% SULT2,, fil GSTA, mRNA [y F ik, &M 1€ 5 SULT2,,, GSTA,
CYP3,,, mRNA [{J3R3k (P <0.05,P <0.01) . £ JRPIEE WA B F 3 CCl, B30 K R 2 M 805 7 0, i b i
AR VE T 3 22 2428000 60 W] R8O REARORY (1L 3 £ % R RD G 4R 4K, HOAE FI WL WT g 55 9% NTCP,SULT2,,,GSTA, #l CYP3,, (4
Fik 0N IR R A A G

[REIR] HHIFESW; W, SHEIFB0; 25508 i AL

[hESHZEE] R22;R24;R285.5;R289 [ XHkFRIRFD] A [XZHE] 1005-9903(2018)11-0073-08

[doi] 10.13422/j. cnki. syfjx. 20181126

[ M4 dARHHE]  hitp://kns. cnki. net/kems/detail/11. 3495, R. 20180315. 1013. 037. html

[ HRRATE] 2018-03-15 14.44

Protective Effect of Tanreqing Injection and Its Five Intermediates on

CCl,-induced Acute Liver Injury in Rats

LONG Shuang', LIU Shao-yong’, XU Ying**
(1. Institute of Traditional Chinese Materia Medica, Shanghat University of
Traditional Chinese Medicine, Shanghai 201203, China;
2. Shanghai Kaibao Pharmaceutical Co. Lid. , Shanghai 201401, China;
3. Shanghai R&D Center for Standardization of Chinese Medicines, Shanghai 201203, China)

[ Abstract ] Objective: To investigate the protective effect of Tanreqing injection and its five intermediates

on carbon tetrachloride (CCl,) -induced acute liver injury in rats and preliminarily discuss its pharmacodynamical
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basis against acute liver injury. Method: Subcutaneous injection was given for several times to establish CCl,-
induced acute liver injury models. Then the male rats were randomly divided into normal group, CCl, model group,
Tanreqing injection group, Tanreqing injection treatment group, diammonium glycyrrhizinate injection group,
Scutellariae Radix group, Selenarcti Fel group, Caprae Hircus Cornu group, Forsythiae Fructus group and
Lonicerae Japonicae Flos group. The drugs were given to experimental rats for seven days by tail intravenous
injection. Rats’ body weight, liver/body weight ratio, serum biochemical analyses and histological assays were
measured. Quantitative real-time fluorescent PCR ( Real-time PCR) was employed to detect the mRNA levels of
Na ™ -dependent taurocholate co-transporting polypeptide (NTCP) , sulfotransferase 2,, (SULT2,,), glutathione-S
transferase A, ( GSTA,) and cytochrome P450 3,,, (CYP3,,,). Result; As compared with the normal group, the
body weight was significantly decreased, liver/body weight ratio was significantly increased, serum levels of alanine
aminotransferase ( ALT ), aspartate aminotransferase ( AST), alkaline phosphatase ( ALP), total bilirubin ( T-
Bil) , direct bilirubin ( D-Bil) and total bile acid (TBA) were also significantly increased, with significant necrosis
and denaturation of hepatocytes, and the mRNA expression levels of NTCP, GSTA, and CYP3,,, were significantly
reduced in CCl, model group (P <0.05, P <0.01). As compared with the model group, Tanreqing injection
could significantly restore liver coefficient, reduce serum biochemical indexes, and alleviate pathological
inflammation of liver tissues. Moreover, the improvement effect of the intermediates on serum liver function indexes
was showed as Forsythiae Fructus > Lonicerae Japonicae Flos > Caprae Hircus Cornu > Selenarcti Fel. As compared
with the model group, the mRNA expression levels of NTCP, GSTA, and CYP3,,, were markedly up-regulated in
Tanreqing injection group and Forsythiae Fructus group; the mRNA levels of SULT2,, and GSTA, were significantly
up-regulated in Selenarcti Fel group; and the mRNA levels of SULT2,,, GSTA, and CYP3,,, were up-regulated in
Lonicerae Japonicae Flos group (P <0.05, P <0.01). Conclusion: Tanreqing injection exerts a potent protective
effect against CCl,-induced hepatic injury, and the possible pharmacodynamical parts of this activity likely included
Selenarcti Fel, Caprae Hircus Cornu, Forsythiae Fructus and Lonicerae Japonicae Flos. The possible mechanism of
this activity may be related to up-regulating the mRNA expressions of NTCP, SULT2,,, GSTA, and CYP3,,, in
liver and accelerating the metabolism of bile acids in hepatocytes.
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Table 1 Dosage of Tanreqing injection and its five intermediates

Bl dieiin

= I |2 i AA
31 P T S
/g L

EH - - - -
CCl, 7 - _ _ _
PRI 1 9 W 0.67 - - 2
PRI T WA YT 0. 67 - - 2
R S R YT - - - 3
HEIRYT 0.20 17.00 8.50 2
fENER IR IT 0. 06 12.30 6.15 2
TSy =P 0.05 11.15 5.58 2
IR 0.16 5.28 2. 64 2
SARIEIRIT 0.20 5.00 2.50 2
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A LG = T (g) /1K S5 () x 100% %2 Real-time EEZI AR HARKE
2.3 mlFIEJE H‘T‘]j] ﬁlé i_—E ,ﬂ: ;J:IElﬁ 1;/%@2)“‘“ j( Eﬂ%%}aﬂg 3‘5 Table 2 Primer sequence and amplified fragment length of Real-
SR, 1L 5 FE 2 h,3 000 remin gy TP

15 min B F 2 ME , 4 A 3 A 4k 40 Hr AL D 52 1l S 3l 53 A B
ALT,AST,ALP &, T-Bil, D-Bil fil TBA & &, #: /bp
JrvkH 5 IR A £ 1 GAPDH | TCCGCCCCTTCCGCTGATG 340
2.4 JFAZUREILES  DIHUR K ) &8 5 i 4 i CACGGAAGGCCATGCCAGTGA

A2 1 em®) JH 4% 22 B RS [ 48, 70 60 19, 91 NTCP i CTCCTCTACATGATTTTCCAGCTTG 275
4 ~5 um HH,IRARE-PL (HE) G4, 3 g B 7, Tl CGTCGACGTTCGTTCCTTTTCTTG

TE G 2F AT W 0 1 35 BRUIR 25 SULT2,, [} ATCAAAAAGAAAGGACCAC 199
2.5 WP O%GE B A AE 2 B (Real-time T i GGAACCATTCAACATAAGT

PCR) I 72 JHF JE 8 25 -4 & 0 /2 by W) 5% 42 26 11 GSTA, [} CTTGTAGGTAACAGGCTGAC 154
(NTCP) , il Be4E f5 /Bl 2,, (SULT2,,) , & e H IKk-S-5% Fii# GCCAGGAACTTCTTCACATTG

M A, (GSTA,) R4 L 4 2 P450 i 3,,, (CYP3,,,) CYP3,,, LU TATGTATATCTGCCCTTTG 215
mRNA Rik  HRAEIFALEL, R A trizol 1535 A0 4 HU Tl TTTATGACTGCATCCCGTG

JFH S RNA, 5197 5 35 i b i 58 5 2 w5

Beit, W3 2, BUE RNA 1 wg, R4l Takara 331 55 5% 3 &R

X F & Uk B 45 0 A 5 x Primescript RF Master Mix, 3.1 RINGEH IS S5 e R R X CCL, fr 2R 6
RNAase-free 7K , & fA 1 20 wl.,37 C 15 min,85 C P R B T B AR AL B RE AR A R B T
5 sJUEE skl ¢DNA, -20 CLRfF, LA SYBR GREEN HEHIEWH BB EREM(P <0.01), AEAHKH
Mix 5 pL, RS9 (10 pmol-L™") 4% 0.3 L, # R ESL5256,7,8 d i B KERIEE &K 0™,
Bl wL, ZARFR 10 pL, #6497 Real-time PCR S, 2 R B REL, SERH A B E M E R (P <
I 2% AR 95 C FiAS 1 30 8,95 C 55,60 °C 30 5,3t 0.05,P <0.01) , JRHE I S W2 8 KA 4 1l
PHE 40 ANMEFR . RH 2795 3 mRNA M X R FMIRITH EMIRIT A M SRR AHS T d
ik, Je R B B S AR A A R AR B (0 T B 3
2.6 HEitEsrtr SRHISPSS 21,0 GEit B k74 PE2E 5. DL RS R R T 0 P 1 O W B LR 24
M, iR FERIEE R L & + 5 FIR, R one-way ANOVA il AR AR R BRI 4% 5T £, JEC v B IR Y 7 4L 1 4R I o
A48T, DL P <0.05 M ERHFI2FE X, AN, TR HBOE/E R . WK 3,

R3 BRAFTEHRES MAEEN CCL FSAMERRGARTREZUNHI (v 5,0 =10)

Table 3  Effect of Tanreqing injection and its five intermediates on body weight against CCl,-induced acute hepatic injury rats(x +s,n=10) g

=4
i

14

t

2 1) gk 1d 44 5d 6 d 7d 8 d
EH - 195.77 £6.75 216.70 8. 60 223.59 £9.44  227.04 £10.30  233.13 £10.07  237.39 +9.45
CCl, 527 - 196.81 +8.83 196.11 £15.32%  195.38 £15.73% 196.59 +16.60% 205.10 +16.98% 208.96 +15.43%
B TE 1 R 23) 194.24 £7.42 210.23 +7.64 211.66 +7.42"  212.62 +8.07" 217.35 £7.62%  218.47 +7.75%
PR WY 2V 193.44 +8.48 195.26 £10.83  191.42 +12.45 191.98 £14.27  195.40 £14.74  199.16 +13.58
HAR S wEy 3% 197.31 +9.46 199.98 +14.20  198.88 +15.07 200.74 +17.85  206.68 £19.10  209.68 +16.71
HHRIT 17.00 198.79 +11.58  191.67 +15.19  191.38 £16.37 192.66 +15.99  198.57 +17.28  202.88 £14.59
AENR B IG YT 12.30 195.16 +8.40 189.03 £11.47  187.23 £10.80 179.21 £15.26% 191.35 +11.88> 193.19 +10.51%
IR P Tsd 11.15 194.56 £8.75 189.75 £10.34  190.25 £10.42  189.23 +9.83 201.28 +9.52 203.88 +8.43
IR T 5.28 193.11 £7.57 189.54 £11.29  189.05£10.26 194.80 +12.25  201.59 £10.45  205.36 +9.94
SHIEIRIT 5.00 194.00 +7. 64 191.68 £12.64  190.16 +13.43  195.61 =£11.32  204.48 £11.42  205.42 +12.64

T G IEW AR P<0.05, P <0.01; 5B A P <0.05,YP<0.01;% Fl i Hf; mL-kg ™' (£4-~6[),
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3.2 EPIFFES U S 5 P [a] 4R 6k CCl, FIr 20 3t T4 EHBBEHBARS M EaEst CCl, R A MERFHR G X R

PR B AR LS 5 IE R 4 A, CCl, Buatk
JHA5 P R BT A4 bE B 3 1 1 (P < 0.01) o IR I
SPBOR YT 4 RENRRN A TT 4 L LU MR T AR A
ST EES A2 T d J5, KU b W] R iR
(P<0.05,P <0.01), H h B $43F 1 S0 WIR J7 20 F0
REMRMMVAIT R 25 7 d J5 , KB A8 6 e oy 1
=, WE AR AR R R Z . LR 4,

3.3 RIIE TSI S S Bl RS CCl, 2ok R
iR BRI I e A= AL 8 bR i 52 BCARLA] ALT,
AST,ALP,T-Bil,D-Bil F1 TBA 7K 35 1F % 41 H 5%
FHEE (P <0.05,P<0.01), %0 CCl, & KR
R E R ) . &R A S IE R RIE T
SR 9T 1K B W R ALT, AST, ALP, T-Bil Al
TBA 7KW FEAIR (P <0.05,P <0.01) , Mfij 1l £y
5 AR AR RE IR IR YT 4L e I B BRI CCL, BTk
JHA5 49 K BRI 3 o ALT, ALP, T-Bil fi1 TBA i M
(P <0.05,P <0.01) ,{HAKfE P 2 ¥ 5% AST 1% £
ThE o B AR YT A N T AL ALP K OF 53 REAIR
(P <0.05) , 77 H ]k i 5 W 28 A0 T-Bil 7K1 1
THAE B 2 W5 AE R (P <0.05), H il 45 b5 C W 3%

x5

RMFEEHERE S FhE st CCl, B 2T KR MiE £+ ALT,AST, T-Bil,D-Bil, ALP 1 TBA

RBHIFM (2 £5,n=10)
Table 4 Effect of Tanreqing injection and its five intermediates on
liver/body weight ratio against CCl,-induced acute hepatic injury

rats (x £s,n=10)

20 51 Fi 4t/ mg-kg ™! JF 1R L/ %
EH - 3.10 £0. 10
CCl, il - 4.56 £0.27%
9% R TR S 2% 3.15+0.08
RN TSR YT 2°) 4.15 +0.32%
R R R SR YT 3% 4.35£0.47
RS 17. 00 4.68 0. 40
RENR B IR YT 12.30 3.94 +£0.17%
IIE & N:Tig 11.15 4.20 +0.43%
IR 5.28 4.28 +0.45%
SHRAEIT 5.00 4.38 £0.55

A, Bh LS5 R BRI STROATY 4L A
FEUL L AATT AL A AL AT AL A AR TG 4L
% CCL a2 e A BUI H5 3 38 FL AT R [7 782 5 1 £
P, LS.

BN (x £s,n=10)

Table 5 Effect of Tanreqing injection and its five intermediates on serum biochemical parameters of ALT, AST, T-Bil, D-Bil, ALP and TBA

against CCl,-induced acute hepatic injury rats(x +s,n =10)

s il . ALTf ] ASTﬁl T-Bil } D-Bil | f\LPJ TBA |
/mg-kg /U-L /U-L /pmol - L /pmol-L /UL /pmol - L
E# - 35.60 +10.48 183.30 +65.53 0.48 £0.15 0.00 £0.00 256.30 £71.23 10.07 +5.28
CCl, BTy - 136.70 +115.04%  460.20 £295.96% 1.01 £0.27”  0.15 £0.14"  465.30 £138.12% 49.31 =28.76>
9% R TR S 2% 32.40 +3.84 175.60 +22.22 0.36 £0.07 0.04 +0.05 215.90 +34.75 18.08 £4.45
PR T WYY 2% 52.80 £17.57)  199.30 £48.91*  0.48 £0.16*  0.09 £0.07 308.60 +81.47  20.80 =8.76"
H AR TR 9T 3% 107. 64 +84.32 388.73 +219.91 0.69 £0.23  0.12+0.15 347.36 +96.02 31.31 £13.98
IR 17.00  84.30 £46.21 377.40 £151.85  0.77 +0.39 0.18 +0.12 326.40 +158.38%) 34.53 £34.47
AENR R VR YT 12.30  59.40 +16.03>  345.00 +82.66 0.54+0.15%  0.02x0.04 280.20 +69.64%  16.24 £3.48%
ITES FrThg 11.15  51.90 +20.53"  345.00 £133.44  0.61 +0.22*  0.07 £0.05 298.40 +65.27%  16.16 £7.00%
VIR IT 5.28  49.70 +18.71%  304.70 £90.97 0.47 +0.18%  0.05 +0.07 248.80 +52.86%  14.50 £5.96"
SHAERYT 5.00  49.30 +15.28%  339.10 +91.70 0.54 £0.14Y  0.07 £0.07 262.00 +68.00°  17.12 +6.40%

3.4 RPIETESS WS R AT CCL, B BU-6
A3 BRI JUE AL 005 B2 520 1E 6 2H K BUIT 2H 245
FIEH AT, HE 5 B 5, G Y I | EE 40 MR P R IR
BE , A UL AR 0 T AR B 58 E 4 i . CCl, BEALZH K
B EE P SR i Dk SRR AL, /N i HES 25 A 2L, R T
B2 K i A b e i bk ) Bl DRI 400 i <Ok

FEAS WY, 7K A8 A DX TR] oA P bk EEL A0 352 0 37

CCl, TS5 ATINE G Bt 4 . BB Ry R 45 25

LRI LB, /0N i v e A e o e o R 4 K

i R I A P S R, A P A MR i D, (ELATS T

DL BCAE AT 20 M SRR, A B L AR TR . R A

T RS RORIT H O 5 W20 55 R R 4 e 45 4% 1
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240 R R U, T2 IR BE s A AELATS T DL AR I 4
P9, BBk G B ROBRRE AR O I I . 1l 34 3
Z5 R ERAE IR T 2T IR BRI 5 R A 2 BG4
P A 3 7 B U B A R G B P . LI 1

I

ALIEH 20 5 B. CCly AL 5 C.BR BT I SR 20 5 D B8 B0 1 I R i
STEHE TR SRR T 45 F. 5 IR T 45 6. SR AR IR /7 415 HL
IEARYT A L RIRYT 4 5 ). S4ERIT A

Bl BHEEHKRES FhEEx CClL ARG XRFE
MFIERISH RN (HE, x200)

Fig.1 Effect of Tanreqing injection and its five intermediates on

histological figures of liver section against CCl,-induced acute

hepatic injury (HE, x200)
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Table 6 Effect of Tanreqing injection and its five intermediates on expression of NTCP, SULT2,,, GSTA, and CYP3,,; mRNA in rat livers

(x+s,n=4)
25 5 # 4/ mg- kg ™! NTCP SULT2,, GSTA, CYP3,,,
EH - 1.00 £0.26 1.00 £0. 40 1.00 £0. 17 1.00 £0.29
CCl, FE A - 0.35 +0. 10 0.80 0. 51 0.28 +0.04% 0.19 0. 06%
9% PR T W 2% 0.93 0. 16 1.80 £0.72 0.88 0. 18 0.54 +0.06"
PR WA 2% 0.59 0. 11% 1.36 +0. 54 0.58 0. 13% 0.32 +0.01%
H R R S RA T 3% 0.34 0. 16 1.03 £0.43 0.49 +0.21 0.26 0. 12
AR 17. 00 0.41 £0. 14 1.09 0. 15 0.36 £0.05 0.19 0. 12
REAR B IR YT 12.30 0.39 0. 16 1.52 0. 44% 0.72 +0.34% 0.14 £0.09
ITESFrYid 11.15 0.38 £0.20 1.04 £0.39 0.50 £0.22 0.20 +0. 17
NG IT 5.28 0.68 0. 15% 1.50 +0. 70 0.70 +0.22% 0.42 0. 13%
SRAEBYT 5.00 0.52 +0. 15 1.71 0. 34% 0.73 +0.26% 0.34 +0.12%
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