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Effect of Chaibei Zhixian Decoction and Its Absorption Component Peimine on

Content of Carbamazepine in Rat Brain and Investigation of Its Mechanism
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[ Abstract | Objective: To observe the effect of Chaibei Zhixian decoction and peimine on Carbamazepine
(CBZ) concentration, P-glycoprotein ( P-gp) and multi drug resistance 1 ( MDR1) expression in the brain tissues
of rats with refractory epilepsy, and to understand the contribution of Peimine in the compound prescription to treat
the refractory epilepsy. Method: Epilepsy rat models were established by injecting kainic acid (KA) in the lateral
ventricle. The successfully modeled rats were randomly divided into model group, CBZ group (0.12 g-kg '),
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Chaibei Zhixian decoction + CBZ group (8.39 g-kg ' +0.12 g-kg™ '), peimine + CBZ group (0.01 g-kg ' +
0.12 g-kg™') and sham operation group. After 60 days of intervention, the expression levels of P-glycoprotein ( P-
gp) and MDR1b mRNA in the brain cortex were detected by Western blot and quantitative real-time fluorescence
polymerase chain reaction ( Real-time PCR ), the contents of CBZ and 10, 11-epoxidation of carbamazepine
(CBZE) were measured by liquid chromatography-mass spectrometry ( LC-MS). Result; Compared with sham
group, the expression of P-gp/MDRI1 in the cortex of model group was significantly increased (P <0.05, P <
0.01). Compared with model group, the P-gp/MDRI level in CBZ group was increased. The expression of P-gp/
MDR1 in the cortex of Chaibei Zhixian decoction + CBZ group and peimine + CBZ group was reduced. Compared
with CBZ group, The expression of P-gp/MDRI1 was significantly decreased in the cortex of Chaibei Zhixian
decoction + CBZ group and peimine + CBZ group (P <0.05, P <0.01), and the content of CBZ and CBZE in the
brain of peimine + CBZ group was significantly increased (P <0.05, P <0.01), and the content of CBZE in the
brain of the Chaibei Zhixian decoction + CBZ group was significantly increased ( P <0.05). Compared with the
Chaibei Zhixian decoction + CBZ group , the content of CBZ and CBZE in the brain of the peimine + CBZ group
was increased in rats, but the difference was not statistically significant. Conclusion; Chaibei Zhixian decoction

and peimine may increase the content of CBZ and CBZE in the brain tissues in rats with intractable epilepsy by

reducing the expression of MDR1/P-gp in the cortex.
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10 min, B F 35 800 pl T & LW, HIA LR
ZBE 1 mL A RAE, BT T00 wLT F IR B LA
Mo SRJE AT AR T 4,20 CORAF . BN hRifE
M. ¥ CBZ, CBZE, OXC 43 | il i BT & vk B2
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16 H, @M a o & 68% , B 3 #E Rl 2 Y K BBt AL
AR AIZ 17 HCBZ 4 17 H 401 R % + CBZ
17 HONEERPH 17 2 IR BFAR 10 2,
3.2 XPMEVR PRI R B 2R Pogp B R IR 1Y SR
SRFARA R, BRI KRR P-gp iAW B
FHE (P <0.05), SEEAIZ AL, CBZ 4 B A Y 21
KEJ)ZE P-gp kT B EGIH#E L ;5 CBZ
YH A, Se UL IR % + CBZ 4l F L1 2 FF + CBZ 41
KELJZE P-gp AW WL (P <0.05), WK1,
#1,

Pep MR D AR SR S 170KDa

B —— S w— 1) kDa
A B C D E

A RTFARL ;B KA ;C. CBZ 415D 58 0L LR + CBZ 41 E. LRk
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B1 XEMERH P-gp EARIERIK

Fig. 1  Electrophoresis of P-gp protein expression in cortex in

rat brains

F1 ENERFRNSERNEEEBERAREE P-gp RiZH
MM (x+s,n=6)

Table 1 Effect of Chaibei Zhixian decoction and peimine on
expression of P-gp in cortex of rats with intractable epilepsy (x + s,

n=6)

2 /g kg ™! P-gp/B-actin
BFA - 0.51 0. 11%
Fi om0 - 0.85 £0.20"
CBZ 0.12 0.93 +0.58"
4501 |1 1% + CBZ 8.39 +0. 12 0.71 0. 16%
NE:ZEHF + CBZ 0.01 +0. 12 0.68 +0.21%

E: S5 HFEARLEY P <0.01; 5 CBZ 4 &Y P <0.05,
HpP<0.01,
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3.3 XPAMEIAMEUR K B )2 MDR1 mRNA £k /Y
s 5T OR MR, A 20 K R JF MDRI1b
mRNA %3k B EH £ (P <0.01), MDRla mRNA
KXW Z (P <0.05) ; 5HEAH L E, CBZ 4
KE 2 MDRI mRNA ik £, 2 % L4 it 2
B X, 5 CBZ A #5019 i + CBZ 20 F DB
EH + CBZ 4 KB F2 )2 MDR1b mRNA % ik i %
W (P <0.01),MDRla mRNA % ik B 0 2> (P
<0.05), 5% 00 (L% + CBZ 4 i, M EH
+ CBZ 20 K i J¢ &2 MDR1 mRNA FEf%, 0 22 % JC
Git¥E ., WE2,

R2 SIUEMRIG R N PR HEA M AKX R EE MDR1I mRNA
RIAIHM (2 £5,n=6)

Table 2  Effect of Chaibei Zhixian decoction and peimine on
expression of MDR1 mRNA in cortex of rats with intractable

epilepsy (¥ +s,n=6)

il 1
45 . MDR1b MDR1a
/g kg
BFER - 0.35 0. 14 0.44 +0.18
(i) - 0.84 +0.38%  0.94 +0.58"
CBZ 0.12 1.01 £0.41%  1.05+0.41%
SRR +CBZ 8.39 +0.12  0.42 £0.199  0.56 +0.25%
D EH + CBZ 0.01 +0.12  0.19 +0.08"  0.49 +0.21%

HES5EPARMEED P<0.05,”P<0.01;5 CBZ HHHEP<
0.05,*P<0.01,

3.4 kA MW K BRUI N CBZ R CBZE &% & 1Y
e 25 A AR W G CBZ, CBZE, OXC 3
Wy, Hoo By L 0 1 I 1] 25 CBZ 4. 67 min, CBZE
3. 88 min, OXC 4. 08 min, H H ik g 2 nf a5 %f R
il I8 DA B[] BE AR — 35, K A M i 41 4 CBZ % i
5 CBZ tHAHIL, WA E W + CBZ 4 KB CBZ &
HREIE (P <0.05), KEAM CBZE & & &
CBZ H 1A, 5¢ VL kW ¥ + CBZ M DL EE R H +
CBZ H K R N CBZE & (P <0.05,P <
0.01), WK 2,%3,
4 g
50T 2= PSR R L R0 MR, A T
N A0 F T B /3 BB A
i 245 17 & J A TE , R A8 5 X B 25 0 % A )T
Rk RN 2 PR 25 TS E 24 4
FBLHN 5 A0 28 B T2 R W, 259 S0 HE e 38 1R 2 U 2
U 25 YTt 25 35 B 2R U2 — AR UE A R R AR
& I 5% 5 MDR1b mRNA 5 455 P-gp /& 3R ik
- 36 -
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Fig.2 Ion flow diagram

F3 N RGMHEREEMARMA CBZ & CBZE 88K %
M (x+s,n=5)
Table 3 Effect of Chaibei Zhixian decoction on CBZ and CBZE

contents in brain of rats with refractory epilepsy(x +s,n=5)

gokg ™!
2451 /;ﬂf . CBZ CBZE
CBZ 0.12 4.03 +0.8 2.96+1.19
SeUlIF9im + CBZ  8.39+0.12  4.25+1.41  5.150.53"
HEZH + CBZ 0.01 +0.12  5.27 £1.93" 7.11 +1.55%

.5 CBZ 4l 1b#&" P <0.05,” P <0.01,

P-gp St MDRI1 JE [H 2 13 i) — b B 5 4% 12 26
1, H I RERAE R ATP Y AMHETE ™ | B LI 7 A=
(94 5 o A0 S0 Sk Wy T e B B A0 I A . Pogp B4 3B
)Y B 45 ) 22 B R S A S B K P R S K A
A, O 2AE W RE R 2 HUROR 25 9 I e R
L% BB =W A RPN R w15 2 B
Mg, MDR1 B MDRI1a #1 MDR1b 2 #f 3 ik E =,
MDRI ) 3f 2% 35 i P-gp T+ 5 i 412 1fF 25 4 0 HE F0 5%
3B {68 IR0 PN 24 e R AR TR BT 25 RS &
B, 70 ME VA A O AR B SO 241 U 0 U K B
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B G 5 Pogp AW W TR Y L Mk, BEAR
il 2 20 P-gp 55 MDRI () 55 28 3k J2 1 5% i 24 4 19
FEBRZ —, TEARSLL B, BB R TR
AL, P-gp/MDR1 ik 45, 25 A G L,
CBZ #H ## A 40 ) P-gp/MDRI1b £iAE , £ R L4
A, X — 45 R 5 AT Mg A R R —
B EAIE TR B RS R A BB 25 W i
FARHE T P-gp B RIE,

S8 DL IR 7 R R R S LW DU RE R T R
B A E T e R, TR T MR MU JE TR AR
WAL G R bR R 4 M S, IR £ T Z A AN
B, SR 22 R XU 8 S B, O HILARE S5 9% BEL
PG5 P Bl S8 D10k 9 1 X Xk <A
i T SR AN 38 R, J7 h S T A s, I E
AR AR ) 4 By AL, S s AT iE s,
s 2 A 7 W LR AN SR, B2
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