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[(WE] BB HET.O0MEEE R P4S0(cytochrome P50, CYP450) 2 4t % 4 Mf 5 H &0 L A5 X 1E I B E Ao sl 2
HURIBESE . FikE . HEdE SD KRR BN M A GBS EO L Z4H (0.08 g-kg™ -d™") M T4 (0.5 g-kg™ -d™") , HEidH
(0.5 g-kg ™' +d ™) FIMF-HEH0.5 gokg ' - d ") o Kl K R0 WLAE K & & T 2 5 55 7 W (aspartate transaminase, AST) , fl
M‘*z‘%ﬁz@é}(creatine kinase , CK) #1712 I £ B (lactate dehydrogenase, LDH ) 7t 248 4k , [7] b WL £ < Bl O M 4 414 9 B2 0%, 5 0L
LAY 25 1R 9 CYP2B1,CYP2C11,CYP2EL,CYP2J3, CYP4AL ,CYP4A3 , CYP4F1,CYPAF5, CYPAF6 mRNA % ik 7K 3 () 45
fh, R S5 i, W4l kKBTS AST,CK Fl LDH 4 1585 (P <0.05) , Bl {fiJ§ AST,CK 1 LDH . L ) & i 5
BREF 21 I AL, (R 1 B T2 22 55 5 T Ao 2 2 O B o B 4 A B0 B0 I 8405, T LS H 3 0T 0 8 R B 7 A 00 T 4
P 1 5 A 2 DR s S K O, H B2 B R b 1 9% CYP2CLL Il CYP2J3 mRNA ik (P <0.05) , H &5 5 W 7 i fhs fE 134
CYP2B1,CYP2CI11 1 CYP2J3 % mRNA %3k (P <0.05) , 4 0 g {1 7T 42 F 78 4 U 4% B2 (arachidonic acid, AA) {2 4= B3R 48—
+ 8 :&%Hz‘z(expxyeicoqamenoic acid,EETs) , [t FfE I 8 CYP4 5% ' CYP4A1,CYP4A3, CYPAFL  CYP4F5 fil CYP4F6 mRNA
FIK (P <0.05) , HiBEAE ¥F 20-52 - 1 %52 DU 5 R (20-hydroxyeicosatetraenoicacid ,20-HETE ) (19 4= i, it 7 - H 5 B 1L BE 1 55 [t T
T8 CYP4A3 ,CYP4F1 ,CYP4F5 fil CYP4F6 % mRNA ik REF7 (P <0.05) , 31| 20-HETE ﬂfgctmz A% F BT A s D
B, i W -H S ERE TR RO IE CYP450 (4 3k , i EETs 42 il 7 38 i, 20-HETE & s /> i B & M E A .
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Attenuation Mechanism of Aconti Lateralis Radix Praeparata Combined with
Glycyrrhizae Radix et Rhizoma Based on Heart CYP450 Isozymes

LI Han, ZHANG Guang-ping, MA Meng, SU Ping, YANG Yi-fei, CHEN Teng-fei, YE Zu-guang"
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective; To investigate the effect of Aconiti Lateralis Praeparata Radix combined with
Glycyrrhizae Radix et Rhizoma on mRNA expression of cytochrome P450 ( CYP450) enzymes in rat”s heart.
Method: Male Sprague Dawley rats were randomly divided into the control group, the inducer group
(0.08 g-kg '»d "), the aconite group (0.5 g-kg '-d™'), the licorice group (0.5 g-kg '-d™') and the

compatibility group (aconite and licorice group 0.5 g-kg '+d ™'

), with 6 rats in each group. In each group, the
serum concentrations of aspartate transaminase ( AST), creatine kinase ( CK) andlactate dehydrogenase ( LDH)
were respectively measured. Hematoxylin-eosin ( HE) staining was used to detect the pathologic changes in the
heart tissue of the rats. The expression of several CYP genes were measured. Result: After combination, the

contents of AST, CK and LDH were lower than those of the aconite group. At the same time, the pathological
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results showed cardiac injury in rats in the aconite group, and licorice could alleviate the cardiac injury caused by
aconite. At the level of gene transcription, the glycyrrhizae group could up-regulate the expressions of CYP2C11
and CYP2J3 to different degrees (P <0.05), and the combination of licorice and aconite could up-regulate the
expression of CYP2B1, CYP2C11 and CYP2J3 family (P <0.05). It suggested that the combination could promote
the formation of EETs in arachidonic acid ( AA) metabolism, and the aconite could up-regulate the expressions of
CYP4Al, CYP4A3, CYP4F5 and CYP4F6 in CYP4 family ( P < 0.05), promote the formation of
20-hydroxyeicosatetraenoic acid (20-HETE). The combination of aconite and licorice can weaken the ability of
aconite, down-regulate the expression of CYP4A3, CYP4F1, CYP4F5 and CYP4F6 family mRNA (P <0.05),
inhibit the formation of 20-HETE and reduce the cardiotoxicity caused by aconite. Conclusion:; The combination of

licorice and aconite can regulate the expression of CYP450 enzyme in the heart, increase the production of EETs

and the content of 20-HETE, and finally play a role in reducing toxicity.
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M+ 8 E BB HE Y S Sk Acunitum carmichaelii
- L) 1 DU I I B < T Yl - A
R AR S RO 250, BT AT LU A 4
AL EC R L R T A R ROk
R RN T EE HERSZAMEY H =
Glycyrrhiza uralensis , i $ H ¥ Glycyrrhiza inflate BY
JERH B Glycyrrhiza glabra BIRR KR 25 Bk 25 2% 5t |
Ve I I TR 0 L ) A, B R IR A T B
OB 8 2k A 2 Tha D i R
25 R b B 5 R G (T L) 3k 2 98 2 B 20
i, (BRI B o R B AR, SR BEWIF 98 % %1%
20 LT IS 245 5800 o3 % 28 Ak B T UE 40 i 5 3R
P450 ff# ( cytochrome P450, CYP450) fit) it 25 %5 A & ok
P77 RIS A R 2 A TR A R HEAT
85 7 B AR PR 45 CYP4S0 3 G5 U % AT B 1k AT
I8, K BLE e K Vi@ i N H CYPLA2, CYP3A1
mRNA fy Rk, ACHHRAE , (A7 7 o 2 Sk Bl 7E R N
F AR TE] S, FE MR 5 T 5 B T CARLS ) E
CYPIA2,CYP3A1 mRNA 23k W/ 12 Sk 56 76 & 7
F) 25 B ), A 0 06 25 A A T o (E B U 40
03K PASO i~ ) B2 2% PG AR ™ A 19 AH AR A0 4
STy RS

AHOCHIF I Sk 7 0 JIE 40 €5 3R P4S0 ARG 5 .0
IR B S A B A G O IE CYPASO i 4% &
By CYP £ R ALEE A CYP o-F2 L 2 F ik
e P 4% % ( arachidonic acid, AA) i i3 CYP
FAEAL B A B O A SR E TR R
filk = ¥ MR ( epoxyeicosatrienoic acids, EETs) , = % 4
4 5,6-EET;8 ,9-EET;11,12-EET fil 14,15-EET X 4
it S 4 45 T CYP -3 A1 8 W] M Ak 7™ A5 AR ™ 9

<60 -

Radix Aconiti Lateralis Praeparata; Glycyrrhizae Radix et Rhizoma; heart; cytochrome

20-%%-— 1 %E DU K5 R ( 20-hydroxyeicosatetraenoic
acid ,20-HETE) , % ¥ 5t 7% 0> L 48 L A K i e 22
L BRG] CYP w-32 A1 i W] %O U B2 2] £ 47 1
RV ARG T OB R K 5 H T AR S X
KRG U , 20 2195 B K0 iE CYP450 fiff mRNA 3%
SIS, — 2 DOGIE CYP 2R %0 I B F 5 H 2
e A F 0 75 184 251 T

1 ##

1.1 Zh4Y  fdhE SD KB, HEPE 6 ~ 8 JE i, 1K 5 &t
(200 +20) g, H 4t 5% 4 38 F) 42 52 55 ) ) Ho R A BR 2>
AR ML A48 IS SCXK (3% )2013-0035, )4 il F%
Trp E R RRA BE v 25 W58 T SPE Bl W) by, HAT
FHFATIE S SYXK( 5%)2015-0041, 35 414 412 h
WG 522 IRBE (23 £1) C (50 +15)% , H £
YOK Ko i o ARSI BT HEAT 0 BT AR DG ERAE Y AE
[ v B BL 2 B b 25 W 5T B s A8 B 2 DL s b HE T
AT I HES 20172001

L2 255 50 B 0 H w38 i T 222 T[] A
b A RA R ZE SRR B A S AR K
W7 N B R ZEAEAEY Sk A carmichaelii
TR, H R ERHEY H R G, uralensis B S AR
Ey R Z (50 mg, b H RE A A, #HS
H948960) , K '] 4 2 M2 & M % % i ( AST) il 71 & ,
VLR i ( CKO) 355 & A FL 2 i =0l (LDH) a7 &
(R EE R ) TR 5% Jr, it 5 43 93l €0010-2,
A032,A020-2) ;cDNA 2 % 5% | SEI 29850 € 5 R4 il
U (Real-time PCR) 107 & (bt 20 & 20
Al S 4 G 121011, M40517) 5 95 K R -B 40
(HE) B o300 & (BRI DR AEYHEARFRA ALt
52018051 ), 2 [ M % Ko HoAh ik ) ¥y O W
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I HTal A, R AR -, 6 K, 259

1.3 %A% 98-1-B Al 7 iR A A& (R BT %8
WIS A BR A ) s RE-52A AU jE i 25 & 25 ( 11
oA AL #% ) ) ; Finesse 325 #I4J] F #l, Excelsior
ES # 4> [ 3l it /K HL, Histocentre3 7 7 i £ # 4] ,
Varistain Gemini ES %I 4> [ 3 Y& £ #L, NANODROP
ONE %Y #% 12 ¥ B M % 4L ( 3& [& Thermo 24 ] ) ;
LightCycler® 480 %I Real-time PCR 4% ( %+ Roche
24wl ) 5 VICTOR X 2 22 45 30 M A A (3¢ [ Perkin
Elmer 22 #]) .

2 FHiE

2.1 ks BTSRRI T, R
BT BREEH T, A 8 f i LB 7K, RIS h,fF
k5 A A R B 30 min,4 JZ 20 A g, 0] 4R
W2 W, & O B IBOW, U0 Tk 4 2 R 2 BT R R
0.05 g-mL ™' 4 CHAE, %

H B K B A CH B B, BT IR R
LA 8 A% B2 KR 8 h T A S AR
[\ 3 42 B 30 min, 4 220 A g8, I S i 2 O, &
4R UL, Wl v 4 5 A 2 TR R W 0. 05 gemL 7!
4 CHRAF, & 1.

B - R K SR TR A OB T S H R R R
HE-HF 1L B TR B, A 8 5
AR KR8 h, MRS 30 min, H] 4 JZ 2 A
BRI BRI 2 W, B O 4R OB, W v 4 R Y
AR IE 0.05 g-mL™" 4 CHAF, 4 1,

2.2 WS SR SRk T & N g
3d, iR EMEAL N S A BiEE HA, KR %

A8 2015 48 Jig € rp [ 2 8 ) (—F8) L ZE 19 1 R 5
B A R R R R R R, S EEA Tk
B K R L Z (0. 08 gokg ' +d ™) 3SR IR
GHe5 254 ds BEF 4 (0.5 g-kg™ ' -dh), H B4l
(0.5 g-kg™'+d ") FIBHT-HH41(0.5 g-kg ™ '+d ™)
HEHEEHGA 8 d, 2K TRRAGAFEETA
A£9K 16 h,

2.3 IE O VBTG R SCES LS S KR AT T
REUE I, R A AR KR 1 5 mL, 25 i
H1~3h,4°C,3000 r-min_"Z.L 15 min, I35
A =20 CyKF VR A7 45 F L, B 200 WL, 0 2 1L i
o AST,CK,LDH 7K AR 4k, HARBRAE N 7™ 4 4% 128 511
VLB ETT

2.4 JFNEAZY) R HE S e i gg o 4% HE
R0 R U K AL, AL 4 pwm (94 B D)
A AT HE Ge a5 B U8R T UL 88 4 400 Bl 24 A8 fk
Ik,

2.5 Real-time PCR £&.0> CYP mRNA FEik Hizs
FI2, R B ] 724, B R A - AL
KB IE 50 ~ 100 mg, FIF RNA $2 B0 &, 4% IR
D6 T 542 B E S RNA | 284836 6 BE ST RNA
WL NG RE (WIEIE Asgg v/ Asgo i 1.8 ~2.0) o HUE
RNA 1 wg 1% 31l cDNA J5 #17 Real-time PCR £
Wy, PCR JZ B % A S FL A8 ¥ 95 °C 20 5,95 C 5 s,
60 °C 15 5,72 °C 10 s, 4t 40 NEFF, LL4& H A5 H
2 M KR 45 H AR mRNA M 238 KOF, 8 5
51730 th A s A R AR, WA 1.

x1 5|#MF5
Table 1 Primers sequences
EiEY] LR H/S5-3 K /bp T HEF A58 K/ bp

CYP2B1 GGCCTCCTCAATTCCTTC 18 TGTCTGTCCCACATAGCAT 19
CYP2Cl11 CACCAGCTATCAGTGGATTTGG 22 GTCTGCCCTTTGCACAGGAA 20
CYP2E1 TCTGCTCCTGTCTGCTATT 19 GTGGGATACTGCCAAAGC 18
CYP2J3 CATTGAGCTCACAAGTGGCTTT 22 CAATTCCTAGGCTGTGATGTCG 22
CYP4A1 TTGAGCTACTGCCAGATCCCAC 22 CCCATTTTTGGACTTCAGCACA 22
CYP4A3 CTCGCCATAGCCATGCTTATC 21 CCTTCAGCTCATTCATGGCAATC 23
CYP4F1 CCCCCAAGGCTTTTTGATG 19 GAGCGCAACGGCAGCT 16
CYP4F5 AGGATGCCGTGGCTAACTG 19 GGCTCCAAGCAGCAGAAGA 19
CYP4F6 TCACTTGACCTTGATGAAGAACAAC 25 AAGAGAGGTGGATATCACGGAAC 23
B-actin CCAGATCATGTTTGAGACCTTCAA 24 GTGGTACGACCAGAGGCATACA 22

2.6 Ziteeorik PTABIRESE 3 WG ETRKRM axsKon. B SPSS 20. 0 B HEAT Gt o0 AT
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ZH 8] BE R B DR 3R 7 22 00 W B i /N 4 2 e vk
(LSD) K%, LA P <0.05 Fom 225 A St Lo

(P <0.05) ;[ F4 AST,CK,LDH /K FFF & (P <
0.05,P <0.01) , 3B B 7= A= 0 U 405 15 5 B
3 &R T H B4 4L E A, O LA B R R {E R
3.1 PS5 HERMS KR ONEAERE 5 BG5S, 8RR T 7 A0 I8k
ER A B, R %4 AST, CK KEM IS M, %2,

®2 WF-HEBRMI AR AST,CK,LDH K EHHN (v +5,n=6)
Table 2 Effect of Aconiti Lateralis Praeparata Radix-Glycyrrhizae Radix et Rhizoma on levels of AST, CK and LDH in rats(x +s,n=6)

U-L™!
20 51 /g kg ™! AST CK LDH
% - 39.17 £19.83 4369.17 +1 727.88 1532.83 £247.11
AR 0.08 67.00 £9.86" 5917.50 +800. 84" 1784.17 +143.21
=g 0.5 67.00 +14.97Y 5913.17 +1 519.90" 2 605.17 +370.18%
e 0.5 46.00 +40.03 4795.17 +1 572.67 1 780.83 £213.72
B - H 0.5 51.83 £26.27 4983.33 +1 147.48 1768.83 +172.72

T H ALY P <0.05,2 P<0.01(£3,4 ).

e WERR LA, HoR R I S A2 fe . AR SE v [T

3.2 BT G AR X O B C U  BE A Y 5

O MIE S B A A A B s AL H R AL K- R
O JILET 2 HE 51 B 55 iy DL ek M0 JUL 2T 4 2 o 21
[ Jo A UL 4 A 4 i 3R 10, AL S A M AE R . B T
A UL B 2z 21 AT UL S b 1 /N DR JULET 4 2 T AT

F-H AR O JUE A PR AL 5 R 4
PO JWUET 2 ¥ 57 21 38 78 2 0k 2, o0 L& 4 41F 51 %
3, B W H w0 n] DU B 5 2 1, X JE S 2 AR
PR, W 1,

A
A HAGB R Z A C M 745D, s g B i 7 H A
B1 MF-HERENAROHEARFEZWF NG (HE, x200)
Fig.1 Effect of Aconiti Lateralis Praeparata Radix-Glycyrrhizae Radix et Rhizoma on pulmonary pathological changes of rats( HE, x200)

CYP2C11 mRNA £ ik (P <0.05); M T 4168 M
CYP2E1 mRNA % ik (P <0.05), H 2 41 g I
CYP2J3 mRNA ik (P <0.05) , 5 F 414 L, Bt
T-HE A AL G 68 18 CYP2J3 mRNA £ ik (P <
0.05), L% 3.

3.3 WF5HREERMX KR L CYP mRNA %A
sz 525 A R, R T L2 AR O I 24 il O
SR, X CYP2 Z i mRNA R ik B % S /EH
(P<0.05,P<0.01), 5% 24 A, B 74 1
FZH RN B -T2 g K W) FR B 5 & CYP2BI,

£3 MF-HEREXARD CYP2 Kk mRNA RiERIEM (2 +5,n=6)
Table 3 Effect of Aconiti Lateralis Praeparata Radix-Glycyrrhizae Radix et Rhizoma on expression of CYP2 family mRNA in rat heart(x +s,

n=6)

2 5 Fh /g kg ™! CYP2BI CYP2Cl11 CYP2E1 CYP2J3
HEF 0.08 5.00 £0.91% 6.55+1.11% 4.09 £0.77" 2.83 +0. 14>
BT 0.5 2.37 +0.33" 1.68 £0.38" 2.72 £0.59" 0.87 +0. 16
e 0.5 2.52 +0.70" 1.78 +0.55" 1.69 +0. 50 1.54 +£0.17"
[ - B 0.5 3.05 +0.29" 1.76 +0.27" 2.65+0.74 1.57 £0.24%

T UM LS AR mRNA AHXT RN 1 52 B4 LR P <0.05,7 P <0.01; 5 T4 LR P <0.05, P <0.01(%£ 4 /),
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H % X} CYP4 % J& f CYP4Al, CYP4A3,
CYP4F1,CYP4F5,CYP4F6 mRNA 323k o2 M, [+
fEiE T CYP4 F &k d CYP4A1, CYP4A3, CYP4F1,

CYP4F5 ,CYP4F6 mRNA %3k (P <0.05,P <0.01);
52048, B - H R RS g 9 CYP4 Kk
mRNA %3k (P <0.05,P <0.01), i3 4,

4 MF-HEREXKR O CYP4 Kk mRNA RIXBHME(x+5,n=6)
Table 4 Effect of Aconiti Lateralis Praeparata Radix-Glycyrrhizae Radix et Rhizoma on expression of CYP4 family mRNA in rat heart (x +s,

n=6)
25 441 /g kg ™! CYP4Al CYP4A3 CYP4F1 CYP4F5 CYP4F6
HE 0.08 1.61 +0.01" 1.04 +0.07 1.16 +0.09 1.80 =0.05" 1.20 0.10
1 0.5 2.43 +0. 66" 2.05+0.01% 2.45 0. 06% 2.48 +0.02% 1.81 £0.04%
o 0.5 1.11 £0.23 0.71 £0. 12 0.94 +0. 11 1.05 £0.08 0.93 £0. 10
P - B 0.5 1.94 +0.28" 1.44 £0.00% 1.33 0. 13" 1.57 £0. 123 1.50 £0.09"%
4 itig KB JUE s P 2 UL 5 e L, H R 2 B - R

B~ AL BLA [ B SRt 2 3, Y7 80 3 ()
Z ABAE R B SROMERI 259 A 5] k™
0B 1 B, AR ) o X6 JUE 1 8 Pl R o DL T
PCATLRN 7, BRREZE “ B -2 PE 2, MOBEAR MY 7 2
BT REH M TS

TE AN 5L 22 B A BEOE RO T BRI B A )
20 e Bl AR Ao R AAL AA AR — Tl R AR s
B2, Iz AFAE T 0 A8 B B IE R G rh W e 2 Fh i
M5 e 5 515 5 B 0 Y, 32 2 B AL g
(eyclooxygenase , COX ) & #2, I8 % [ ( lipoxygenase ,
LOX) {25 CYP @Ak 3 ARk 4e, MR
PAS0 Jiff 2 1L 2125 1 58 5L A 2 09 1) 25 1, A O B B
i TARARIIG 2R, 90 S AR N AR 2 IR 5 80 TR )
BRI A . T CYP & a2, AA AR A R
EETs 1% 5 ## 1 CYP1A, CYP2B, CYP2C, CYP2J,
CYPAA , CYPAF 4511 5% 1 145 % 7185 1 B 5k

0 A 0 R Bl JEE S LR o JUE 5 B 2 22 A
P A 5% SR K SF- 22 AR A B RS 00 JIE CYP450 7K
- 8 B - G (T B AKFE T PLI . AST, CK,
LDH I PR f5 5 I 0 7 0 JL 2 5 o B0 40 1) 8
b, 6 40 M BT b K & 43 A AST, CK, LDH, 7 0>
JUUER 3 G5k I RF 200 L e e ARG, AR M AR, A0
5475 S 240 P A= 0y G308 3 P 4 - 50 A4 L e 5 il 1)
JEC, TR O N T A 8 R A e A AR ) e — 2B
1,4 AST,CK #1 LDH K& . [FA CK A1 LDH
T O WUAR L b (4 5 4 S 1k L a4
FRAEIR PR B X0 LR 05 B A 5 3 i s
ABEFE 45 R oK, B 41 AST, CK, LDH & & ) J+
e U0 Y B U A 5 A P CATL S o LR 5
TR R BT T 2 A B R YO I

0 WLEF GEHED) 3 55 A WL AR O JLEF 4 4 BT 2T G,
V) J5 A DL, 8 i 40 V=00 L 2R 25 R IR o B A R
L b 2 2H AT UL Jmy ke BN RO LT 4 28 B £ 3,
MERRYEAS , Aok W 58 A8 4k s M+ Bc L H 725, O
JUE 1 95 B AR Ak 5 BT 2 EL B R A O LT i 35 o 21 G
FEREDAR O WLEF 4R HE 5 3% 55, UE W T 55 AT DL 4% B
7= A B0 I BE 1 o

T8 PR e s K0 JIE CYP450 i 224045 2 52
5 4 G, Hoh R A ALl CYP2)3, CYP2C11 F 3
B 5T 78 A DU PR AR AE B EETs, H CYP2J3 7E.0
JIE AR S M R R 38, EETs AR Sy — Bt I 48 36 4
AfDLER RN AS , 2 5 iR Y A2 A A R, B el
AR BNk ot Jik ) S0 28, 98 1500 WL 20 B i 4, 12 4 ik
MO WUAE O IE LR B VE T o S0 45 2R o, 1 F4H fg
ANSTE B BE e -9 CYP2C11 1 CYP2J3 mRNA [ 3
35, M F-41F 98 CYP2J3 mRNA ik, H 2 5t 7 i
{LJERE 98 CYP2J3 mRNA 33k, 45 5 4 il iig {1 ]
et AA fRZE B EETs, [R] B o-%2 fL il CYP4AL
1 CYPAF1 £ %171 3504 AA R4 i 20-HETE , H
FE S 5P M WG O WL A T e ki 3
A5 TE W I S0 9 A5 I A R 1 kAR R e TR R
PEEW B MM . ARSI 4R s, W
Ffig L CYP4 ZZj%rh CYP4A1,CYP4A3,CYP4F1,
CYP4F5, CYPAF6 mRNA 3 ik, #E W H fg 2
20-HETE A . B 5 B A5 Be HI 55 B 1
J8 CYP4A3 & CYP4F1, CYP4F5, CYPAF6 % Jh
mRNA KL B fE J7, M6l 20-HETE 89 4= B, 98 %
B 77 A 0 BB 1

ZE LTk, A S50 3L F 0 IE CYPA50 filf fA B ok
I B OO 5 H R TC AT S AR B 7 4k 4 PR AL .
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