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Comparative study on effect of Salvia miltiorrhiza and Carthamus tinctorius
compatibility on activity of drug-metabolism enzymes in male and female rats
with myocardial ischemia
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Abstract: Objective To compare the effect of the activity of drug-metabolism enzymes caused by the compatibility of Salvia
miltiorrhiza and Carthamus tinctorius in male and female rats with myocardial ischemia. Methods SD rats were respectively
divided into four groups according to different genders: control group, model group, CSC high and low dose (4 and 2 g/kg) groups.
Myocardial ischemia model was prepared by ip isoprenaline hydrochloride. Rats were ig administered respectively with distilled
water or equal volume of Salvia miltiorrhiza and Carthamus tinctorius extract for consecutive 21 d. Liver tissue was cut for
microsomal preparation, and phenacetin, chlorzoxazone and testosterone were used as specific probes of CYP2E1, CYP1A2 and
CYP3A4 for in vitro incubation. A high performance liquid chromatography (HPLC) method was established to detect the probe
substrate concentration and determine the activities of CYP1A2, CYP2EL, and CYP3A4. Results (@O In male rats, compared with
control group, the activities of CYP2E1 and CYP3A4 were significantly inhibited in model groups (P < 0.05 or 0.01); Compared
with model group, the activities of CYP2E1 and CYP3A4 were significantly inhibited in CSC high dose groups (P < 0.05 or 0.01),
the activities of CYP2E1 were significantly inhibited in low dose groups (P < 0.05), and the activities of CYP3A4 were significantly
induced in low dose groups (P < 0.01); @ In female rats, compared with control group, the activities of CYP2E1 and CYP3A4 were
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significantly inhibited in model groups (P < 0.05); Compared with model group, the activities of CYP1A2, CYP2EL, and CYP3A4
were significantly inhibited in high dose groups (P < 0.05 or 0.01), and the activities of CYP2EL1 were significantly inhibited in low
dose groups (P < 0.05); ® According to the results of the experiment in male and female rats, the similarity of the effect of Salvia

miltiorrhiza and Carthamus tinctorius on the activity of drug-metabolism enzymes in male and female rats was that the activities of
CYP2E1 and CYP3A4 were all significantly inhibited in high dose groups, which was especially obvious for CYP2E1. The
difference was that the activity of CYP3A4 was significantly induced in male rats, while that was not affected in female rats.
Conclusion The activity of drug-metabolism enzymes induced or inhibited by Salvia miltiorrhiza and Carthamus tinctorius

extract is different between male and female rats.

Key words: salvia miltiorrhiza Bge.; Carthamus tinctorius L.; CYP1A2; CYP2EL; CYP3A4; rats; myocardial ischemia; liver

drug-metabolism enzymes; probe

F+2 4 B EEHEY)FT2 Salvia miltiorrhiza Bge.
P ARRRR ZE, B O, 13O, HE, Bf
T IAESRS . LR IR O BRI I 2 ThR,
T BBy BeEE . FOERUR . PR AR
DA HEA . WELM. . 446
Sy R4 ¢ Carthamus tinctorius L1 T-14¢
BTGB LN KA, B+, Pk, i,
ey P&, HAWMIEL . Sukibmz s, 1
TAM. WA BEAAMT. BEIEH. EO0E.
TR . PR . e . s R,
Zx-2L AR IO AE 5 HO0E AL AR 20 25568, R B
FECHE RS 2R H [R5 A PF 2 - 20 AR 25560 19 07 771
472630 i R ITTERPRIN &G PZ-a482
X TR 16 B,

IR G IE, PR BT &, HEUEE .
SO M) X eE . B L FRRIEAN ROV,
HAc M B2 T 5B, S m s o,
PR T 2 g B2 Ikg FHZ-20 6200 FE ) 21 d,
% N R A IEFERE B (ALT) . KK MR Ik
BlE (AST) fE4525 7 d T, FretBlgh 25K,
Joa BT LA 22 R JHE 40 M Ak Pk D R 8 40 i oy
FERI . HFESELMET, HERKRS THER =
(K% 20T BB, IS ALT . AST JJIF g B2
RO WA . FIR G RIS, P2 a4l
AR HENE « MEME R BB R I 22 5 ] g 55 L5
R P OC RRUH AR OC . Rl  ARSEIRH 5T
P2 - 21 40 21 43 B AT A [R) M ol K R 40 il €2 3=
P450 i = B0 7Y [ 52
1 ##l
11 FEMNE

#22 UltiMate 3000 4= [ ) i R i A (5
BRI RBHE AT R A ] ); BT125D BUXUEFE HL 74>
MR (B2 Ry A B~ 7] )5 Direct-Q 3UV

alifh KHL CER 5 %5 B 1% ), EXPERT 18K-R 4 2 ik
AR DAL GBI R & R R BHBOR A TRA D
PHSJ-3F & pH 1 (BRI A B 2
Al MX-S Tigim iR & A% (£ Scilogex )
MTN-2800D ZWCIRARFEE (R SRR FE BT 35
HHRATD; G ECG-6951D Huild #vEk b 1 5
DHENL CREEHE A AERA R A D,
1.2 EERF

PG T (b5 042K2533). SAMvboE (ks
027K1562). =2 (b5 201102001). i Ji5i F 4l i
I (45 099K7002), I H 3 [H Sigma-Aldrich 23w ;
BN ISR (it 41150102), W H
FWERFERAGERA A AEai R, WHEE
Merck 2vw]; FIAEM: (45 100191-200606), i H
e £ 2 A E BB
1.3 X%

Pt 5. e, BTS2y, bk
VG H S 24 K2 2 2 I 1+ DR R B08% 2 0 O Sl o g
JERHR 58 /12 Salvia miltiorrhiza Bge. [T/
MR 2L, R AL & M W) 41 48 Carthamus
tinctorius L[N T 4L, S (PEZjH) 2015 fi
“PRZ. g te s BNE TR, WP S 28 S
Z WA, BEFHZERIFE 2 | R &R 1.05%,
FHEYER B 15U 22 B0k 5.6%; ZIAE25M i tar
TR A MR O 1.5%; AR Ry
Bl 0.15%, HFF 2 bRtk

FFBAR 3 kg, 16 £ i 20% L EE Al HE R 3
W LhIR, 8, JEMAIE, F DM130 LIt
MR (1 mL A1 L 5 mg SR D, FFEARRR 1 5
KL S » AR AR 3 i 2 70% L BEDEIE, WA 70%
CIEVENGR, 60 CIEMRGE BRE IR, HATHE,
R IS4 0 PF2E DAL PSS E RS |
ISR 2.1%, FHRER B 15 &5> 50k 45.6%,



##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A

*1713

Z YR 1A TR 7 40k 54.7%) .

ZI4e 29k 3kg, i 10 f5HE/K 80 CHEHL 3 K,
05 hiik, &, WHEIF, FRBHEA (1 mL %
Fif% L33 5 mg), MR L f58KEE,
FHFEARR 6 fi5 1 60% LIEVEMG, AR 60% L BEM
W, 60 CIREHKSE, RAEIR, LA TH, WAL
PRI GREEL et (g A MR 20 20N 6.5%;
2% 25 10 B 7 B0k 3.15%) .
1.4 LI

SPF 2% SD K, #Ais (200+10) g, Y
AT R AR 2R S s oAl SEi sk
PEYFAIE S SCXK (k) 2012-003.
2 FHEE4%R
21 ORSRMAER pH &Y HER AT

TR FL B IEH KR 48 3, Bl K H2-
LIAe i ARFE A AR R R, R 12 1,
WEMES Yo BRXTIRAEAE, LR &4 ip SR NE L
iR % 5 mg/kg, ESE3d, SR ip AT K,
FARWASS 30 min J5, FH 20%[1) 12 4 H R R R
W5E TS BE0 HL & (4533 50 mm/s, 1 mV=20 mm).
Hstar B EE T A S, B& NIt —
HWEERE ). OST Bl Baln) T mf% ki 0.1
mV; @T Wm s RS R B0 1/2; @T 3
=g HAE ST B 7. DL QRS A4 T Ktk
W, L ST Belfmfs i 25 A s Wik, &4 5 K
DBk ST B mts AR P41

FE&-2rfem . ARFIELL 0 ig 45 T4 2 4.
2 g/kg CRR#EPFZ R A6 7E 55 i o 30 B
3 LAHTAL AL, R 4L A R IR
BRMFERION 5 A5, FEUREERE BT P S0
), BRI Y] ig SRBEEWAK, Ak
U5 10 mL/kg, fFR%25 LIk, 84525 21 d
Ja. AR, KeEZY. FEUFE, BT —80 Cik
b ORAE & H
22 ThIRH &, (KINEMRERIERLIE
221 TORAREIE BURF4IZABTRE, i\ 4 f5E
0.25 mol/L FEREAIH, £ 4 ‘C T 13 000 r/min E5.L»
20 min; X E3EWAAARILE 1010 i\ 88 mmol/L
CaCl, 8%, UK¥ 5 min, 13000 r/min 2.0 15 min;
FE WL CKBUTIER Tris-HCL Z2pPiiivtis— Ik,
13 000 r/min E5.0» 15 min, JT3E A 0.15 mol/L Tris-HCL
G R, AE AR HoRLARR B 2 0.6 mg/mL.
222 RINEWFE R 3 ASPATRE, A AIBLE

HEPET . EmMvboR. SEEIfE N CYP1A2. CYP2EL
M CYP3AA IRF e tE AR EL IR, 5 Aok A 53 )
TN — 5 B EREN 254, LL 0.1 mol/L IR 45 22 i
(pH 7.4) FiBe% 200 pL, 37 ‘C/KGTIEE 5 min,
IINGE SR A48 11 (NADPH, 1 mmoL/L) f33h %
N, {F37 CTEE 30 min, AN 0.05 mL 4k )
LEZ L RNV
223 FERACFE NN 10 pl AR CHIAEME, ¥
J£ 0.4 mg/mL), WaliEdeiz ) 1 min, 13 000 r/min
B50 10 min, HUE3EW T 37 CHEA R, HEE
200 pL &%, WHE 1 min, 0.22 pm JERENE,
BOBAR TS (HPLC) 430 52 S5 29 A i
23 BiExY

1 3% 4 & Krosmail Cyg £ (150 mm X 4.6 mm,
5 um); WEIANFEE (A) K (B); BHREEUEHLRE
¥4 0~5 min, 30%~35%A; 5~12 min, 35%~
40%A; 12~15 min, 40%~42%A; 15~25 min,
42 %~44%A; 25~32 min, 44%~50%A; 32~35
min, 50%~62%A; 35~45min, 62%~63%A; {&
e 1.0 mL/min, KA 230 nm, FEiEHh
40 C, #EFEHE 15 pL.
24 Hitoi

FHEIGILL X £ SEKIR, KM SPSS 13.0 4tit
WAFHAT 00T, R R 7 2 Ml TR
25 FHEFER
251 LREMEESRE WMOTFAMBANEARO
1525 ORI & 44 2 rfoRs 25 NN — 58 5t 1) TR
HIRET 23R e W, TRA) CIETRVE T 29Kk
9 13.6 pmol/L; S Mk Vb SR I IR N 13.52
umol/L; =2 (£ JE K 1.92 pumol/L) @GRk
PEFE S+ bR, $ M “2.2.37 5V Ab B, $4 [ “2.3”
TR (il 44 e, il 1 BT, SEF 2 AR
VO T UMby SRR P AR A PR 2 P AT
FHNAL BTG4, RZIEL JE LT .
252 LMEXRRMER  WMS-aiean et
WA E R R RS NADPH) i IR & #RET
254, NN 10 pl YRR A, ¥R FE 0.4 mg/mL),
WBE 1 min, 13 000 r/min 250 10 min, H_EiE® T
37 CHEA RN, HEE 200 uL H%, WhE 1 min,
0.22 pm JEMLUE, 193RI EEMERE 25
CIEIRVE T 29K N 3.4, 6.8, 13.6. 27.2. 54.4,
108.8 pmol/L; FAMYDIRIZM L 3.38. 6.76.
13.52. 27.04. 54.08. 108.16 umol/L; =& )£k



e 1714 « ##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A
A B T c
RS b B AIBTET F i e A B
0 10 20 30 0 0 10 20 30 40 0 10 20 30 40

t/min

1 z=AfRE (A, TEMREHRE A+ AR (B) FFFRRAEmR+RER (C) HPLC BiLE
Fig. 1 HPLC of blank liver microsomal (A), blank liver microsomal + probe drugs + internal standard (B), and liver
microsomal sample with probe drugs + internal standard (C)
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Table 3 Determination of residual amounts of probe drugs in liver microsome incubation system of male rats ( X s, n = 12)

2 51 FH(gkg ™) FEHSPE T /(umol-L ) S SR (umol L) S2il/ (umol-L ™)
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"P<0.05 "P<0.01vscontrol group; ‘P <0.05 *P <0.01 vs model group

R4 MEEXRIFRAEEERRD SR AGORREBNESER (X £s,n=12)

Table 4 Determination of residual amounts of probe drugs in liver microsome incubation system of female rats ( X £s, n =12)
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