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(FE) B BN R EEAT RPN R o4 BRI N EEE T LK o5 kB & f xb A 40 18 (HL-7702) 74 # &9
B, J3E B A & BOEAE 3% (high performance liquid chromatography, HPLC) %Il X &% A TH = Z R 0 E 54 REEF &
FEk EAFNAE RN EERTRURREERT P L EE R LB G LA E A A A HL-7702 4 5l 4 4 #4738 5% B8 B
% 7% B Mf % (enzyme linked immunosorbent assay, ELISA)A:Jll 55 3% & 40 i b % i & 4 W 4 £ % (alanine aminotransferase, ALT) %
4 F B (aspartale aminotransferase, AST) #1-& & ;HPLC # Il 48 ffl vF — 88 % J2 ¥ (adenosine diphosphate, ADP), = # & I% 4
(adenosine triphosphate, ATP) # 4 & ; B flg 48 % it 2 o4 31l HL=7702 % 5 78 4 1. B 2(cyclooxygenase 2, COX=2) it 21 % Jin 4 B —
I(heme oxygenase-1, HO-1)th ki kA F SR EHARELEATHT EEH4ERG NEXZ L FRM. GXEAMIL, & A
BN F A W E B F A AR 4 (HL-7702) % AST ALT % 3 T £ (P<0.05,P<0.01) , 4 J& 8 + % 747 F 41 (0.046 mg/ml)
5 3 54+ 3k A E 41 (0.046 mg/mL) ' ALT % 3 3 Jm (P<0.05,P<0.01) ,AST &3k £ 3 L4 F B L (P005); KAl E4 58 7 &
UL AL T S RARDL, G R AR R A R R R R A AR Bk R A (0,046 mg/mlL) 5 3 5L+ 3k #AT E 41 (0046 mg/ml)
HATP % 3£ T [ (P<0.05,P<0.01) ,ADP % 3k # 5 T 43T % & X (P>0.05) ; 16 7 & 41 o # 5 4 41 ATP ADP % & 3 fm (P<0.05), X #
BFA E R AL 41(0.046 mg/ml) 5 W #E E F+ 3k FALE 4 (0.046 mg/mL) F ATP ADP % 3k T 4 (P<0.05,P<0.01), 5 %t &
HAE Sk f A € 4 HL-7702 48 8 COX-2 HO-1 Wk # Z F R4 it ¥ E X (P005), RE & AR A EA UK G L4 = &/ 4
HO-1,COX-2 F ik 33 hn H 2 53 H 4031 % B L (P<0.05,P<001), 18 EA AR T LA TR PSR o FalFads, Ly &%
M B E, 5RMAT A F ot 8 vk Fo w2 o AT 40 o 09 % o
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Composition analysis of Shuanghuanglian freeze—dried powder and its effects on
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(Abstract] Objective To detect the content of components in Shuanghuanglian freeze —dried powder and to explore the

effects of Shuanghuanglian freeze—dried powder and its components on human hepatocytes (HL-7702) alone or in combination with
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cefradine. Methods High performance liquid chromatography (HPLC) was used to detect the content of baicalin, wogonin,
chlorogenic acid and forsythin, the main components of Shuanghuanglian freeze—dried powder. HL-7702 cells were cultured with
Shuanghuanglian freeze—dried powder and the main components of Shuanghuanglian freeze—dried powder alone or in combination
with cefradine. Enzyme linked immunosorbent assay (ELISA) was used to detect the content of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in the cell supernatant after culture, and HPLC was used to detect the expression level of adenosine diphosphate
(ADD and adenosine triphosphate (ATP); agarose gel electrophoresis was used to detect the expression of cyclooxygenase 2 (COX-2) and heme
oxygenase—1 (HO-1) in HL-7702 cells. Results In Shuanghuanglian freeze—dried powder for injection, the content of baicalin was
the highest, and the content of wogonin was the lowest. Compared with the control group, the expression of AST and ALT in human
hepatocytes (HL-7702) in high—dose baicalin group, forsythin group and wogonin group decreased (P<0.05, P<0.01), while the
expression of ALT in chlorogenic acid+cephradine group (0.046 mgml) and forsythin+cephradine group (0.046 mg/ml) increased (P<
0.05, P<0.01), and the expression of AST had no statistical significance (P>0.05); the results in the low—dose group were similar to
those in the high—dose group. Compared with the control group, ATP expression in chlorogenic acid group, chlorogenic acid+
cephradine group (0.046 mg/ml) and forsythin+cephradine group (0.046 mg/ml) in the high—dose group decreased (P<0.05, P<0.01),
and ADP expression was not significantly different (P>0.05); in the low—dose group, the expression of ATP and ADP increased in
baicalin group (P<0.05), but decreased in wogonin group, baicalin+cephradine group (0.046 mg/ml) and wogonin+cephradine group
0046 mg/ml) (P<0.05, P<0.01). Compared with the control group, the expression of COX-2 and HO-1 in HL-7702 cells in the
cephradine group showed no statistical significance (P>0.05). The expression of HO-1 and COX-2 in different dosage groups of
Shuanghuanglian and the group combined with cephradine increased and the difference was statistically significant (P<0.05, P<0.01).
Conclusion The components of Shuanghuanglian freeze—dried powder for injection have effects on hepatocytes, of which baicalin
has a significant effect, and the effects of cefradine on hepatocytes are increased when used in combination with cefradine.
(Keywords) Shuanghuanglian freeze —dried powder; cefradine; HI.-7702; alanine aminotransferase; aspartate aminotrans-

ferase; adenosine diphosphate; adenosine triphosphate; cyclooxygenase 2; heme oxygenase—1
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raphy, HPLC) (%15 ; Dionex Summit, 3¢ [E Dionex 2&
Al ) 3 43 B R (5 . AUM220D, H 4% Shimadzu 2%
Al ) 5 I KA i B0 AL (B LX) -1IB, 12 5= Rt
SEALER ) 5 v K IR B0 L (H 5810 AL, 3 [
Eppendorf centrifuge 23 ] ) ; 241 M 3% 57 4 (4 5 .
MCO175, H AXSANYO 28 5] ) ; {5 & & i % (B 5 .
IMT-2, H AR BLAR L A 7] ) s PCR X (745 . PCR Sys-
tem2400, 2£ [# PerkinElmer 23 ) ; 5 I i 44 AL (5
*7:GDS7600 , 9 [# Ultra—violet products 2y 7l ),

12 Xz

SRR IR L (HE 5110753200413, 263#>97% ) |
T AN IR (IS 110821200711, 41 >98% ) | #E
XSRS (S 2 110715-201016 , 465 K 99%) |
LB 26 BE S (1645 . 110821200711, 465 >98% )
Y 1 v ] 24 A 0 R T 5 SR R TR (B
4L AT FRZA 7,35 1005006) ; ADP i I8 i ( 55 [
Sigma A 5. 75431-54-8 , 41 =98%);ATP %} I
i (£ E Amersco 28 A) , L5 . Amersco—220, 4 i =
98%) .

1.3 4Rk IR

HL-7702 4 il (It 5 . BFN608006124) , 3k H H
IR 27 Be b 1 240 I A= )~ 0 5 T
2 HiE
2.1  HPLC il X8 % 7R 1+ & 1

HR 4 SCHk h HPLC % 4409, i B HPLC I K %
0105 (] B G I L8 3 R T TP 4R SRR R B
TR 2 4 F s 5 i,

22 5%

BOW B4 K 91 19 HL-7702 40 i, e it 8 16 ) 1
i 15 % ) A R R, % 5%10° cells/mL 4% F T
6 LAk, AL 3 mL, S250 43 R 6 HRZH (U4 MO ) |
LA E 2 DMSO 41  BURE 1% 2 4R iR 4 | 3% ol
4 B WS R SRR+ LB A
(0.046 mg/mlL) 3% FAT + K 747 & 41(0.046 mg/mL),
HES T+ 3L AP AE 2H(0.046 mg/mL) LA KDL HE 4 243k
FIPLE41(0.046 mg/mL), #iE IS 48 h J5 , X R4
JNAZE 7 RPMI 1640 , 3k A 57 41 m A Sk f 7
£ 0.046 mg/mL,DMSO 4MA 0.2%1) DMSO., H 4%
a1 = £ (1 e A e 1 = A
SRV RE M TR A 0.5 mg/mL, i ) 4
A MRS T 2 mg/mL 1Y XUEE % 1 T4 B

FEUL , HLAAN LRI RS e B 0009 84 g/l
R E N 0.039 34 pg/pl, & AT ALIRHR E N
0.001 388 wg/pL . mHE R 0.005 549 pe/pl, # 5
FFYURH W E N 0.129 5 we/ul  mFlEKE N
0517 7 pglpl, DUESRAMGEIRE H0000 223 e/
WL B E N 0.000 89 wg/pl, HAYS 4 M4
% +3k A4 RE 41(0.046 mg/mL) | 7% 58 1 +3k F 47 2 41
(0.046 mg/mL) B4 1+ L A1 E 4(0.046 mg/mL) |
PUHE 25 43k 57 % 21.(0.046 mg/ml), FEAFIEE4
Fi i 6 fL, HEFRAA T B R JE AT LSS A FERRURE |
2.3 EEFRWCP ALT AST B9 0 2

P ML AL 3 mL 4R T 6 LA, #i IR “2.27 30
TR B IRAN R 24 h IR AN IR,
#5.0> (800 r/min,5 min,2F42 8.9 cm), W IR FIFHW,
I &I ALT AST B 554
2.4 HFERAET A ATP ADP B & &0 58

1 20 BB Al T 6 LR, B AL 3 mL, #& I “2.27 35
TR, B R E 48 h JE U A M R
W, G PBS ¥k 3 ¥0,0.5 mL B8 (R 1L, B0
(800 t/min,5 min, 4% 8.9 em), I LI, 1B O
B 100 CH#E IR 2% thEE (50 mmol/L)1 mL,
FEAY WK TOECE 10 min, 76 KIS RS B L
(800 1/min,5 min, 4% 8.9 cm), B 75,045 wm
DB R % IBCE R, Bl A < FP - R R % R T
(pH 58), 7 10 mUmin, H:3 30 °C, HERE RIS 4 °C,
K P 4 260 nm, #EEE 10 WL, HPLC J7 246 U i
Y ) ATP  ADP 195 i,
2.5 RT-PCR BEJGBE &E I L UK A6 I COX -2 \HO-
1k

IO B0 K91 HL-7702 40 23, L 5x10°
LR T 6 FLAR, B fL 3 mL, K5FF 48 h R4
T BE J5 %55 BRI A 10% ) i 2 1 3 /9 RPMI1640
BE R kP M A & 0.046 mg/mL 113k 78
PrE M H 10% 6 4 L7 19 RPMI1640 15 77 1
A AN A TR) e B OBL B G R T A RS [ o
JE 4 A #E %E B AR 50,046 mg/mL Sk A8 E AU K
FW, B 3ANEAL, AYER 1 dJa, 5 B3R
JCEHPBS ¥k 3 UK, #8518 Total RNA $2HGK 5 £ 1958
BRI RNA, SBR[ 141380051 1 (W% 1), &
BLAST # A5 #0454 T A9 TR (13 ) A5 BR
AT o

e 251 WA BRI B0 AR AT I 5 A IS i
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G RNA JKH B AL 10 mmol/L A5 W6k 5 36 b
B E, UAIRAT BERT E O T =20 ChEA & A, RT-
PCR Eci#% PCR #"34, H JHO-1.B-actin PCR
A9 94 CHIAEYE 2 min, 94 CAEYE 30 5,57 °C
iRk 30 5,72 CHEAH 60 s,30 ARG T 72 CHRIE
10 min, COX-2 ) PCR 45K 95°CHZE M 5 min,
94 CAEME 30 5,55 CiB 2k 30 5,72 CHEff 45 5,30
AMEER, 72 CHe L HE 10 min, RT-PCR % £ il
HO-1,COX-2 MRk, B ik PCR =¥ &4
5 wL,Marker 1 pL 585051 BAE, HIKHEE 100 V,
60 min, B LE 51T, LA HO-1 ,COX-2 5 B-actin

(K 22 FE FI W mRNA (A0 X 2 15 7K
®1 314WF7
514 51 KB bp
HO-1  Eii#:5'-TGGAGGAGGAGATTGAGCG-3’ 636

T :5'-TAAGGACCCATCGGAGAAGC-3'
COX-2  1i#:5'-TGGTGCCTGGTCTGATGATGATGTATG-3' 493
T i#:5'-ATCTGCCTGCTCTGGTCAATGG-3'
9 :5'-AGCGGGAAATCGTGCGTGAC-3' 478
T i#:5'-TCGTCATACTCCTGCTGCTTGCTG-3'

B-actin

2.6 GeiteEsarmr

2S00 A1 KR A ] SPSS 20.0 G835 F k4743
BT, £ LB LA “xes " 3R, T 21 R AR 35 001 L A oR
e K AT G b, Z A Z B e s R
225001, LA P<0.05 N2 R B G247 X

#HR

3.0 R TR T &

HPLC #5 | #% B8 £ 2 43 1 o 09 A o it Ze it
SRUUHE 2 VR T A 0 i, DA SR AT HITE WL
VR TR A o s, RO SRR i
TSR F R, HILE2,

T2 WEHEETFHMEERSTEEMN=06,pg)
H 2 JPN Ui AT WA F

>

ik 0.196 7+0.008 5 0.027 7£0.002 0 2.588 0+0.120 8 0.004 5+0.001 5

=)

3.2 BiFRWP ALT AST #& &

5% B AR B R A B AT AL
4 DU R A (HL-7702) ' ALT AST 3%
i ¥ % (P<0.05,P<0.01) ; 23 J5 & + 3k 460 57 5E 41
(0.046 mg/mL) 5 %8+ FH7 2 41 (0.046 mg/mL)
W ALT 3K (P<0.05,P<0.01) ,AST 2 % L4 i
SR (P>0.05), HWLE 3,

%3 BRABAKAS HL-7702 K ALT AST #
1E B (n=6,x+s,1U/L)

4151 ALT AST

X iR ZH 5.086+0.154 4.611x0.001

kARl 4.449+0.400 3.406+0.013*

DMSO 41 3.106+0.195%*  3.001+0.006*

2R A 5.539+0.406 3.091+0.007*

A 3.823+0.208* 3.060+0.004*

AT 3.109+0.172%* 3.423+0.008*

WA RA 2.648+0.181*%*  3.255+0.006*
SRR R+ H A 41(0.046 mg/mL)  5.839+0.108* 3.895+0.003
AT+ T HLE 41(0.046 mg/ml)  6.325+0.216%*  3.838+0.001
WA AT+ HE 41(0.046 mg/ml)  3.470+0.405% 5.084+0.006
HA R+ LA E 41(0.046 mg/mL) 3.445+0.387* 4.784+0.017

5 B2 LA, #P<0.05, *#P<0.01

550 HR 2 M L, AR B L o B S AT AL AT
g DS R AL AN (HL-7702) 4 ALT &35 F
R (P<0.05) ,AST 3Kk 22 5 LG 1T 22 XL (P>0.05) ;
PO & 2+ AP 2 4 (0.046 mg/mL) 5 &R 1F +3k
FIHLE 4 (0.046 mg/mL) H1 ALT Fik 1 (P<0.05),
AST 2R TG 2# 3 X (P>0.05) . LR 4,

4 RFABAZES I HL-7702 9B ALT AST
1E B (n=6 x5, 1U/L)

A5 ALT AST
X HE 4 8.407+0.685  4.613+0.362
St 41 8.257+0.591 4.449+0.279
DMSO 41 7.447+0.334%  4.410£0.351
il 7.81940.406  5.055+0.592
SIS 5.535:0.429%  3.871x0.614
el 6.304+0.634*  4.160+0.898
NG | 7.302+0.332%  4.324+0.389
SRR+ I E A (0.046 mg/ml)  8.557+0.789  5.528+0.393
T+ AR E4(0.046 mg/ml)  8.929+0.393%  5.080+0.234
BRI L MPEH(0.046 mg/mL)  7.891+0.889  5.024+0.487
WA B+ A E4(0.046 mg/ml)  8.929+£0.391%  4.612£0.200

S X R g, *P<0.05

3.3 T4 ATP ADP 5

5% HA L LA, A9 e 2 T SR R R A | R R +
Sk AR RE 4(0.046 mg/mL) L K 7% 58 1 3k F 47 2 41
(0.046 mg/mL)+ ATP %3k i F A (P<0.05,P<0.01) ;
KX ADP Rk F M 22 7B TG4 5 L (P>0.05) .
TR

5T HRZH oA AR 2 rh B S A ATP 5 ADP
%%‘)\‘Eﬁiiﬁﬂ(RO.OS) WA ZH ATP 5 ADP %

ik B B B AIK (P<0.05,P<0.01); 5 4F I E ARG
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*5 BFREETBEEAS HL-7702 4 ATP.ADP # . ot
1 xx *
1E R (n=6 ,ats }Lg) -::, 08 N b . . ) ** 5 mHo-1
2H ; 06 o i & B cox2
415 ATP ADP .
gkl 0.127£0.009  0.389:0.043 £ o2 ”L”
N 2y . 0+ T T T T T T T T T 1
A Al 0.11020.021%  0.285+0.068 WS 5 s w1 e e
DMSO 4 R LB 2t 21 R TR i 0 43 B2
A 0.129+0.004  0.325+0.032 F
o 0118200107 030520050 g » R e e N e e 20 M WL 2 5 Sk i E & PR HIL-7702
R A 0.126£0.006  0.337+0.046 e _
I BFF4H A HO-1,COX-2 B9 mRNA FRiEBIF MM (n=3,x+s ,mg/mL)
WA A 0.128+0.005  0.355+0.004 - N
- T - 5% B4 H B #P<0.05 , #P<0.01
WA AL 0.130£0.005  0.275+0.046
LR R+ R AURLE(0.046 mg/mL) () 11620.017%  0.293+0.037 4 iTFig
MR +3k LR E 41(0.046 mg/ml) () 09620.009%*  0.240+0.030
BA T+ SAREA0.046 mg/ml) 012320007  0.314x0.068 WCE 8 R T8 T S A R R mEERR AT 4
DU Z K LR E 41(0.046 mg/ml) () 12340.012 0.251+0.056

T 50 A L, *#P<0.05, %4 P<0.01

S A S A ATP ADP 19 & & 1 35 [ A%
(P<0.01), TEWLFE 6,

Fo6 EFANEARASIT HL-7702 408 ATP.ADP #9
E R (n=6,x+s, pg)

b ATP ADP

X 8 2 0.126:0.014  0.294+0.005

Sk L5 A 0.121£0.006  0.232+0.008

DMSO #1 0.148+0.011  0.297+0.042

4RI 0.119:0.007  0.244+0.068

T 4l 0.127+0.008  0.321x0.030

CEoanl 0.196+0.015%  0.481+0.065%
WHH RN 0.086+0.002%  0.148+0.009%*

SRR IR+ AR E 2H(0.046 mg/ml)  0.0960.013%  0.223+0.013

AR+ AP E 41(0.046 mg/ml)  0.127£0.008  0.27740.011
A+ I ABHE (0046 mg/ml)  0.066+0.023%%  0.142:0.120%*

W4 R+ L AMHLE41(0.046 mg/mL)  0.052+0.011%%  0.101=0.026%*

TE 50 BR2H L8, #P<0.05,#%P<0.01 ,

3.4 HO-1,COX-2 ByiR b Uk SOoAH X) 2% 38

5XFA g, SkfuhiE 4l HO-1,COX-2
X IR I, H 22 5 G L (P>0.05) 5 BUEE
AN [A) 57 o 4L Y RE 3 i HO-1 .COX =2 [ ik, 2
S Gi 20 L (P<0.05,P<0.01) 5 XU 1% 4% 71 2 41
53k 0 $7 %€ 0.046 mg/mL A F 4135 fE W 3 42 o
HO-1,COX-2 ik, 22 7 A g1t 5 L (P<0.05,
P<0.01), PEUWLIE 1-2,

COX-2
HO-1

B-actin

2+ 10+ 05+ 025+ xfma kafiga 20 10 05 025 ymy SpiEsh Marker
R [ A 3 ) i+

T R T L )

5 (0.046 mg/ml.)4
B 1 AERENEEDMURSLMBAES A HL-7702 BF
4R A HO-1,COX-2 &9 RT-PCR =41 B 3k B (n=3 , s ,mg/mL)

2R B BT RS MO e AR
B HAS RN S R A LR, 2020 B¢
Ao N R 2 ) o | A S R 3 () SR
oG I £ 4 A o0 R« SRR 8.5~11.5 mg/ 3¢ HE
KAF 128~173 mg/32 GERAT 1.4~2.1 mg/3Z  ARWF5E
B BE 0 HPLC 9 4 3 4 32 ) BFAG I LA 1= 3 i
JA3  JERE I T DU A R S, RS A
N TS FHRUE 2 o T TR B A O i m , HRCh
SRR A DU B R AL,

BRI 5% & B, WU 3 o T F o L R 5 3k 4
EviERe gL IPOWN T il RE o S - I ] U S A
HH 38 R A A ), L W 8 O R TR (2 mg/mL)
PRSI T 40 B AT — 2 B A5 4051, 158 A B T A
KU 3 2 2458 B N A, HG T 400 ) 285 1 R S o ok
b — 25 U B U 32 3 A SO B S T RE kA A
AR, P EAR RN, ABFFEAR T gl 5 % R
LA RIS NG N e S
TR 3 s 43 B £ RE BB R AIK HL-7702 4
ffl ALT 23K | T 4 i 12 Bk 7 FH % ALT Y 2635 058
M) 5 e ) B2 P AR IR R DU A R X HL-7702
Y Hf AST ALT & £ 52 M0 5 X REZH A bh 22 5 1 2, X
55 SOk B S A R IR A — B, FEATP,
ADP #6025 5 v, 5 % AL A B, ] A b A A
Xt ADP R TCFE A, s R R 2 (et )RR 5 Sk P e
B FHAH DL K% R 5 3k R & 20 e . 35 40 o
ATP 3R35 5 AR 0] 42 20 v el K547 DU A 3R B LA
5 3L AR GE A AT ATP ADP #3534 B35 520

COX=2 BN S — i RAE S I B P, 32 5 A
TERZREE 76 S E 20 4L ey 2RA, AFSR R B, 16 5 43
A6 1 T 40 L 98 v COX -2 Rk 3G 5k, 2 5 9 1
P BB BE , 76 30 e 0 v 26 5K 52 BRI, AR S 2
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RFH B 25T N TR Vi J3E 1) DU 3 T S VI 4
COX-2 mRNA ikt 5 45 25 W JE 5L B AH OC (1
2 Y AU H FEVR IR F] 2.0 mg/mL I, H Gk AT B
T, XATRE S ST S e 2R A O,
IR i 4 2 I U T R R S R e 2 R
Yy B R IE M G 2 2 VR R BN, x4
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