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[ Abstract ] Objective; It was explored in the article that the compatibility connotation of Aconiti Radix
and Pinelliae Rhizoma (PR) after the different processed products of PR was added to Wutoutang ( WTT) from
cytochrome P450 enzyme system ( CYP) 3A1/2 medating metabolic herb-herbs interaction in rats. Method: The
change of CYP3A enzymatic activity was detected by incubation in vitro and probe method in vivo. The expression
of protein and mRNA was determined with Western blot and the fluorescence quantitative polymerase chain reaction
(PCR) technology. Result: By comparing with WTT adding unprocessed Pinelliae Rhizoma ( UPR ), the
production rate of 68-hydroxy-testosterone (68-OH-Tes) did not change and the expression of CYP3 A protein were
increased (P <0.01, P <0.05) in WTT adding Pinelliae Rhizoma Praeparatum (PRP), the mRNA expression of
CYP3A1 was decreased (P <0.01)only in 0. 60 g-kg ™' group of WTT adding PRP; the production rate of 68-OH-
Tes was very dramatically decreased (P < 0.01) in 1.20 g-kg ' group of WTT adding Pinelliae Rhizoma
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Praeparatum cum Zingibere et Alumine ( PRPZA ), the expression of CYP3A protein was increased (P <0.05)
only in 0. 60 g-kg ™' group of WTT adding PRPZA, the mRNA expression of CYP3A1 were markedly decreased
(P<0.01) in 0.60, 1.20 g-kg ' groups of WTT adding PRPZA; the ratios between AUC,, of 6'-hydroxy-
buspirone (6'-OH-BP) and AUC,, of buspirone (BP), AUC,, of 1- (2-pyrimidinyl) -piperazine (1-PP) and
AUC,, of BP did not change in WTT adding PRP/PRPZA by comparing with WTT adding UPR. Conclusion :
Different processed products of PR can enhance the inhibition of WTT on CYP3A activity in various degree, which

may slower the metabolism of diester diterpenoid alkaloids (such as aconitine) in WTT, and then lead to increase

the toxicity or the pharmacological action of WTT.
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1.20 g-kg ™" 300 F BA S hn ot , B 5 2 )1
BRI 5 gk EEAR I CYP3A () 4 il
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Table 1  Production rate of 68-OH-Tes in phase I metabolism
system of rat liver microsomes after administration of Wutoutang
adding different processed products of Pinelliae Rhizoma for 7 d

(xxs,n=10)

g 2 i %/ pmol g =+ min !
Zgkg™h 4 ymol 10 pmol 30 pmol

S 0.3 0.63 0. 02 1.04 +0. 10 1.22 0. 02
0.6 0.64 +0.02 1.00 £0. 04 1.30 £0.07
1.2 0.74 0. 04 1.02 =0. 04 1.35=0. 12

SNy 0.3 0.62 +0.09 1.00 £0. 02 1.32 0. 15
0.6 0.69 +0.05 1.08 £0. 04 1.49 £0.09
1.2 0.63 +0.04 1.00 £0. 10 1.48 £0.08

2n% 0.3 0.60 +0. 04 1.12 +0.09 1.44 +0.04
0.6 0.61 0. 04 1.25+0. 11 1.71 0. 06%
1.2 0.23 +0.03>  0.34+0.03  0.56 £0.01%

VE = 5060 0 0 R R vk B B A 4 e 4 P < 0.05,7 P <
0.01(F2,3MAE1H).
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mRNA FiEH L 525 4" H [ M CYP3AL
mRNA A, AT 53k 7 ik 2 2 0. 30 g-kg ™' il 4l
FE PRI R BB ek 2D L Ath ) i 2 3 S e b
(P<0.01,P<0.05), HES ki FEHA
CYP3A [0 2R3k 52 500 MK T 1, B o 791 o %) 4 o
M 78 CYP3A1 mRNA £ ik | 53k yhn /s
L E A m A B EFEL(P <0.05,P <0.01),
503037 g 1 R LA L B 2 3k i A/
FNHAE1.20 g-kg T FIBAEARKEALA LI
RSP >0.05) Ab, H Ay % A0 I i 4 2R ARGk
K@ Z (P <0.05,P <0.01) ; &k immA &
K2 CYP3AL mRNA FEk#H R E8 N (P <
0.05,P < 0.01), % 3 3% hn gk H 7 0.60,
1.20 g-kg ™'l 4 W F AN (P <0.01), 23k
FHFAE 0.60 g« kg™l E AL IR BN (P <
0.05) . 5133k 37 hn A 2R B R a4l b, Bk
B H A K CYP3A 28 11 #5512 m
(P <0.05,P <0.01), 1 & 3k ¥ 2% F 5 LA
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IRTE L S N A/ s 22 28 B 43 R i A A B AR
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CYP3A2 mRNA 3 ik (19 48 fk JF K 2 DL 52 m H X
CYP3A W& MM HI/EH . VLRI 1 Ak 2,

Lmd/g kg Gindi/g-kg?  BinE/g.kg!
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Fig.1 Expression level of CYP3A protein in rat liver microsomes
after administration of Wutoutang adding different processed

products of Pinelliae Rhizoma for 7 d ( x +s,n=10)

®2 LBLamMFEREGT dFRRFALR CYP3AL/2 mRNA HIF
E(x £s5,n=10)

Table 2 Expression level of CYP3A1/2 mRNA in rat liver tissue
after administration of Wutoutang adding different processed

products of Pinelliae Rhizoma for 7 d( x +s,n=10)

A% FE/g kg ! CYP3A1 mRNA CYP3A2 mRNA

LyhnA: 0.3 0.64 £0. 04 0.69 0. 03
0.6 0.86 +0. 10 1. 04 +0.09
1.2 0.65 +0.08 0. 66 0. 03

BNk 0.3 0. 60 +0. 04 0.76 £0. 11
0.6 0.59 +0.07% 1.19 0. 12"
1.2 0.61 £0.09 0.84 +0.14 V

[NES 0.3 0.56 +0.08 0. 86 0. 08%
0.6 0.54 +0. 04% 1.33 £0.02%
1.2 0.47 0. 11% 0.72 +0.02

3.3 Bk E X CYP3A FREF T UR R {4 AR
W m 525 4" 6-OH-BP/BP (0.24 =+

0.06) 1 1-PP/BP(0.30 +0. 11) 4 H, & 3k % 2L/
P/ FEHIE L 6'-OH-BP/BP # S 1 finta$i (P <
0.05) ,1fi 1-PP/BP ¥ 5 i /b #4434 (P <0.05) , H X
137 m 32 B 41 6'-OH-BP/BP {8 i A B i3
539741 6'-OH-BP/BP (0. 21 +0.07) fil 1-PP/
BP(0.25 £0.06) fH b, &k imhn b/ /£ E A
53 6'-OH-BP/BP . E 11 (P <0.05,P <0.01),
I 1-PP/BP {UTE 3k 7 hin A= 2 2 40 30 B b [ (1K
(P <0.05) 78 3k i mik /22 2 4l 2 3R ANk
BOETEEEES ES Sk /R A5
e 4 H),6'-OH-BP/BP il 1-PP/BP 3 ¢ Ith 2 ¥
ZR, KPR MAL/ B/ L E WA T
CYP3A FRAEF T W PR 76 A BRUR P i) AR i A A, (R
STASTR) A ) it Xof ot A% ke 1) B G B @ X)L &R
A R A R 1 AR T B — IR A .
TLIE 2 g 3,
4 itig

3 3 A PRI AR S it 3 P T B 1T mRNA 33k
AL BB IT 45 b & B, 153k 97 o Ak B R R
CYP3A = A= MifE A, ixX — M HlVE 5 T 53k
JE 75 % CYP3A Wyl 4 F, Jo o A 2221 5 5 )
LGS 2 BRI IR . ISR R sk
DR 2y, LT A G 2 A i (an 2 Sk ) 2
37 3 BE PR AR A3, KA RS TR 2R R I i R AR )
Bl 7 A F T T DL e R e
5 2 il 2 2R W A R S e
AT SH AR B 1 o ] FsF 1 28 A W el T A R P 225
CYP3A HE— 5 1R i B 55 M 55 /0N 1 B A0 0 e g 764
AT, 1] 38 S A B CYP3A 5 1 0 4l
JH AT 08 88 2 A W B R P A AR T k3
i 3t B T4 4 )1 55 %) CYP3A f 0 skl /6 FH B
WS L AT G2 R 2K A e A e e A
PR AT S U 28 A W e ] P R 1 Sk Y B B AR
R, H A R B AT A s AR B
A HE TR EAE M . Bk, e m Ak E G
fili 5 3k v %k CYP3A {4 il 4 F 3 ik, 01— 25 /8
Yo i) A o AR, 2 SRR T BI0EE R 1 8 o A R 2 3
PRI 3, 75 B2 75 I o AR v i 1 b s
Yo i) 5 DL SR B )y vk R R A8 I R) A K ek
JEUE AR A G S A W

KT 53k 52 57 0 SR YR 5T R R ALK 2
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B2 BLiHmEE(0.60 g-kg™')A4257 d FERRERN BP BRI =4 6'-OH-BP f1 1-PP fm 25k E-HE ML (x £s5,n=5)
Fig. 2 Concentration-time profiles of BP,6’-OH-BP and 1-PP in rats after administration of Wutoutang adding different processed products of
Pinelliae Rhizoma with 0. 60 g-kg ™' for 7 d( x +s,n=5)

F3 BAFMEE(0.60 g-kg )45 7 d FEARERK BP R 6/-OH-BP f1 1-PP (U5 ZN £ B8« +5,n=5)
Table 3 Pharmacokinetics parameters of BP, 6'-OH-BP and 1-PP in rats after administration of Wutoutang adding different processed

products of Pinelliae Rhizoma with 0. 60 g-kg ™' for 7 d( x +s,n=5)

53 S8/ AL B4 B nik 4 B4

BP AUC,_,/mg-min-L "' 17.11 £2.62 17.71 £2.59 18.00 £3.33
Co/pg L7! 728.83 +75.85 677.86 +52.58 726.77 £82.10
t,,,/min 409.35 +210. 52 256.75 +46.56 250.15 +66. 17
CL/mL-min "' -kg ™! 26.94 +6. 14 27.99 +4.23 27.79 £5.09
V,/L-kg ™! 16.75 +8.78 10.26 +1.65 9.94 +3. 14

6'-OH-BP AUC, _,/mg-min-L ! 6.18 +1.47 6.20 +0.28 5.64 £0.56
Cpo/pg L7 35.70 £2.36 35.94 £6.85 30.37 £3.56
L gy / MIN 48.00 +16.43 66.00 +13.42 60.00 =0.00
t,,,/min 109.47 +36.95 178.79 +51.21 162.19 25.72
CL/mL+min ' kg ! 84.75 £20.47 80.77 £3.58 89.43 +8.74
Vy/Lekg™! 12.65 £2.76 20.85 +6.11 21.11 +4.84

1-pPP AUC,,/mg-min-L ! 2.62+6.18 3.03 £0.82 3.29 +0.57
C,/pg L 11.77 £1.33 15.81 £2.25 14.44 +1.45
L gy /MinN 66.00 +13.42 54.00 +13.42 60.00 +0.00
t,,,/min 243.01 +130. 14 351.48 £83.11 416.00 = 140.70
CL/mL+min "' kg ! 199. 88 +48.45 175.36 £47.39 156.07 +31.31
Vy/Lekg™! 68.10 +31.38 88.79 +27.71 95.14 +38.38

WA vk S N34 Y 6'-OH-BP/BP 4351 7 0.36 +0.08,0.36 £0.06,0.32 +0.08;1-PP/BP {k & J7 0. 16 +0.05,0. 18 *
0.06,0.19 0. 06,

(LR b, R 3k R R AR R AR NI R D7 57 AT ORGSR A 2 A ) 0 P T R

HOIES 5L R R, ESk GBI WAL I BRI ssiE—L E

R BRGNS, 0 B3k m a2 E— R NS5 E R S N TR AT RE S B 455 £ 05 T Y

SR A WE SN T B Sk RO B AR R I EORIEAT IR AL I — A R BE A T RN
- 04 .



A

55 23 45 20 FEXEAFFEHRE Vol. 23, No. 20
2017 4= 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2017

MIBCILC R, MR H B P R XD EIRIE R P4
ol 5 M) A 2% A9 A8 AR L o

[t ] )M v B2 25 2 [ B v = 28 6 Ak 1= 2 F 5

X AR B S NAESE S P 4 T IR S

[1]

[2]

[3]

[6]

[7]

[8]

[9]

(5% 30K
PRPGHL. 25 9 A 3h Jy T st sk e [ M. de st fb %

Tl 4t , 2008 :95,107-110.

AR RO LR 5 Sk IR T 28 KGR G R Y
JrRO & Je yr #L [ T]. BB % {5 B, 2008, 21 (8):
1423-1425.

BBUR, BE R , 2 75 0, 25 5 30 IR 7 26 KU
PSR ST RO (] P E R 255 7,2012,14 (1)
161-164.

FHER . 2 3k ¥ I R VA 97 J€ SR8 30 I [T ]. Hh BB Il R
WF5% ,2014,6(24) :55-56.

FRIE, RIS IR L 3k 7 10 97 05 3 M 2 KGR O R
26 fI[J]. i P S 25 R4 ,2010,17(4) :326.

X B3k 2 B A AT 28 WU 6T 48 15 491 i 1 R
W] P EF 24 ,1991,16(2) 121-122.

B3 1. 5 3 AR 2 B3R 0T KSR B E B I K 12
[J]. #4253k ,2010,45(7) :530.

TN BB 5REE LG TIERTIRRFII].
2% ,2016,57(6) :524-526.

WU J J,CHENG Z X,HE S G, et al. Pinelliae Rhizoma,
a toxic chinese herb, can significantly inhibit CYP3A
activity in rats[ J]. Molecules,2015,20(1) :792-806.

[10]

[11]

[12]

[13]

[15]

[16]

WU J J,CHENG Z X,ZHU L ], et al. Coadministration
of Pinellia ternata can significantly reduce aconitum
carmichaeliito inhibit CYP3A activity in rats [ J ]. Evid
Based Complement Alternat Med, 2014, doi: 10. 1155/
2014/734867.

WU J J, CHENG Z X, CHEN H, et al. The significant
inhibition on CYP3A caused by radix Aconiti single herb
is not observed in the Wutou decoction; the necessity of
combination therapy of radix Aconiti [ J ]. J
Ethnopharmacol ,2015,170:251-254.

BeE A, E R AL, 45 BT 5 3k B0 RO
BT LR [T]. i R 2 R —rp R 25 BUAUAE,
2011,13(5) :847-851.

BT, R SR B e IO Sk Sk i
AR R me (], b SE 88 Oy R 4 Ae ik, 2015, 21
(10) :5-8.

KE L EEE AR, S 5L A R (I 5 R A
G AP0 S B g [T, b B S I O R R AR A
2013,19(17) :11-14.

XVEIS EBOT , EFHE, % 5T 5 B0tk g i1
L5 R MR T [T]. 2524 35,2013,
38(13):2169-2175.

X KA. ESI-MS B 9 24 i h %) 2 3k
i N E AR R [T]. H 2584, 2015,38(8) -
1728-1731.

[REHRE @]

.05 .



