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(53 RIRA) ,EMMBGFT 1 RAemzh G 5% 14 R 69 R R B 5 & A A fe CSA 25k B, K it & 5 3]
HMRZ5ET(0 h) FofR 255 0.25 h, # %% 0.5.0.75.1.0.1.5.2.0.3.0.4.0.6.0.8.0.10.0.12.0(h) , %
W\)ﬂ BBR i /& CsA WRJE K3 F AR A A IEAT] o id B f2sr 2 (TBIL) (&R 45 2B (ALT) (f 3
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HAHZRER,

KR BB ER(FER); SEBM; RIET A; mBRE

Effect of Berberine Hydrochloride on the Pharmacokinetics of Cyclosporine A in Heart Transplant
Recipients ZHANG Zhen-long' and HUANG Xue-shan® 1 Department of Thoracic Surgery, Fujian
Provincial Hospital, Fuzhou (350001 ) ;2 Department of Cardiac Surgery,the Affiliated Union Hospital, Fu
jian Medical University , Fuzhou(350001)

ABSTRACT Objective To observe the effect of berberine hydrochloride (BBR) on the pharmaco-
kinetics of Cyclosporine A(CsA) in heart transplant recipients. Methods  Totally 15 heart transplant recipi-
ents (more than 1 years ) with long-term survival were recruited, they were aged between 18 to 65 years
old, weighed 45 - 78 kg, without abnormal liver and kidney function. The recipients took BBR 0.3 g/d
(3 times a day), based on the original immuno suppression program. The blood concentration of CsA were
detected at different time points in 1 d before and 14 d after taking the medicine. The time points for blood
sampling were before taking medicine (0 h) and 0. 25 h after taking medicine, and the functions were 0.5,
0.75,1.0,1.5,2.0,3.0,4.0,6.0,8.0,10.0 and 12. 0 (h).The CsA concentration, main pharmacokinetic
parameters and biochemical indexes| total bilirubin(TBIL) ,alanine transaminase ( ALT) ,total plasma protein
(TP) ,blood urea nitrogen (BUN) , creatinine (Cr) ] BBR were observed before and after applying. Results
The total blood concentration of CsA was significantly higher than before applying BBR in the absorption
phase(0 -0.75 h)and the elimination phase (3 -12 h) (P <0.05). It was found that AUC,_,,, increased
(33.49 +20.72)% and T,,,, delayed after applying BBR(all P <0.05)in the pharmacokinetic parameters.
There was no statistical difference in biochemical indexes (TBIL,ALT,TP,BUN,Cr) after applying BBR. Con-
clusion The combined application of BBR and CsA could delay the CsA T, ,prolong t,,,decrease the
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clearance rate, increase AUC and the bioavailability ,reduce the dose of CsA,no obvious adverse reaction.
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il (#1413R A, Cyclosporine A,CsA &) JyAai ik &
RGBT IAIT " > . CsARITEIZE MR ATE, T H.
YN S12E R T 2 A L R 25 A LA 45 2 Fp A
FRM . I RIAYT B B AR S B TR B R4 M e
FEVRIT T D HE R R I RTRE T AT B CsA 1A
RN S A RiE 22 RSO S
ZHTENH CsA [RIR AR R /NEEns (514 3 , berber-
ine hydrochloride ,BBR) , M2 24 Aij J& CsA Ifl. 24k
JERYAEL, Z 34 BBR AT T D AR HEZ # CsA il
259 Jd/b CsA BRI, T HLIGH A BB
ABFEAEC A I R SE B A S mt b, 7RG R O RS A 32
H G FHER IR/ NBEBR AR 5T X523 CsA 2548 J1°#4H
RSHFENR, AR AL, Ayl RO A% A fe %
FH AR T SRS SR SRR

BAREFE
1 BWibsiE 2 IR CE PR il R A b2 0 IERS

HZHEHEmRE) " B OB Z .,

2 YAARRUME (D) FFEIZWTRE; (2) 414 18 ~
65 % ; (3) LIEBAHAR G KIHAEE 525 =1 485 (4)
A A BEE B e s 15 .

3 HEBRtRME AIFEIIRERH I .

4 —BER 15 fil B FEEk H 2008—2016 4
i g R 27 T8 P R = B e o M R 1400 HIE RS A 52
HL A B Lotk 4 )4 18 ~65 %, T4 (32 +
18) % ,{KH 45 ~78 kg, F-¥1(52 £15) kg, ifA%
FRAEA A O IIRE M AL 2.0 WEYM 2 (the New York
Heart Association,NYHA) Il ~ IV %%, H Y57 kv
FIEPENLUS 258 sl M R e A7 0 BRI - 35k
RLOIE 9 1], Bl i t.Co LA 4 1, ST A 2 191
BHARIG 1 ~5 4EN4A A BBR 10 11,5 45 L L A
BBR 5 fi, ASHIF 5% 3 i 4 £ B BE K 2 B Bl A s B
EREZE 25 e (5 : KY201220) .

5 JRIT L ITAONERS A Z H YR HILL CsA
BRI =R 2 T 2B CsA + N R 5 s (Bl
RS ) + IR TS =I5 AP 4zl CsA MR BRI
Had IR2G7)&, HAR A EE (C,)200 ~300 pg/l, k2l
Jo 2 h Ifi. 25 % BE (C,) 700 ~ 1 000 ug/L, CsA
(25 mg/br, FEEEAEG 254 FRA R A7t . SK474)

HRAA5E 3 ~8 mg/(kg - d) s M52 %5 W1 (0. 25 gf
L, LI TR 254 R AL A ik - SH1965 ) il i
2.0 g/d SAEMEIERS B (50 mg/H,Aspen 23], A it
*5:008953) 100 mg/d; BiERILJEFA (50 mg/)T, #iiL
PR RIZ5E RS 7L 5. 110810) o MRAEIATE | kA4
ARG IRZFRINS TG 525 CsA NRZ45 7 &34 7R 1
B, W], 32 8 T IR S e I O SR R A IR
BBR(0.1 g/h, i KVl 25, A4 =it 5 : 990801)
0.3 g/d (43 3 YR e BBR #i 1 KAG TGS
14 RACMASEIIE] S A4 CsA MLZGHe R, 32 iR A
KRR o SR AL TRL A 0 B 2A i (0 h) Fiik! )5 0.25 h,
W1p%%40.5.0.75.1.0.1.5.2.0,3.0,4.0,6.0.8.0.,10.0
F112.0(h) BFFEFFRGEFZE SRS 43 3100 52 & B o) e 55
TSR T HO S . ARG 2 B AR IR S I R Y 7 2
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) (tay )« B¢ KL 25 ¥ B (C o) - B¢ K ML 25 ¥R T2
(Crin) 25 JE — B M 2 T A (AUC, _1p0) -
78 A5 245 28 50 A ) R B A T 1Y) 3 B %8 (CLIF )
T AHERVIF) .

6.3 AAbFEFRAEI AL A NG S B L K (total
bilirubin, TBIL ) . % N ¥ & [ ( alanine transami-
nase, ALT) . Il 2% & & M (total plasma protein,
TP) . JR £ A (blood urea nitrogen, BUN) | JJL fif
(creatinine, Cr) K] CX-7 # 4 A sh A4k /B (26
[ D w2 4 W) ) ME o

7 Siite#Jrik: RJH DAS(Drug And Statis-
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(#£1) FEAHBBRJGWIAT(0 ~0.75 h) KiHBR
(3 ~12 h) CsA 4 [fil ¥k J& 4 %% & H i ie g 14
2 (P<0.05),

R LIERHESZE G H BBR IR &M 5 CsA
EMHE  (pgll, x £s )

ITE] (h) % 11 BBR i “MBBRJE
0.00 210.02 £29.96 261.34 +41.89 "
0.25 232.71 £38.82 285.85 +60.47 *
0.50 418.23 +158.32 451.47 +183.41"
0.75 624.47 £188.55 675.16 £243.27 "
1.00 836.56 £202.39 852.48 +254.67
1.50 941.04 £352.89 884.68 £317.20
2.00 870.38 £173.71 900.71 +328.66
3.00 656.46 £195.47 926.34 £337.34 "
4.00 439.87 +128.64 762.65 £261.58 "
6.00 287.45 £97.06 578.27 £101.33"
8.00 230.97 £84.92 361.78 £97.76 "

10.00 181.27 +85.70 336.17 £76.17 "

12.00 168.82 +40.34 321.64 £69.82"

IE: 54 M BBRAjILEL, "P <0.05

2 %E4GH BBRiE CsA 251Ush 1235t
(#£2) A BBRiijG CsA 258 1 a4 4 —
FEHR, 4 BBR 5 AUC, ., FXH 1 (33. 49 +
20.72) % ,tma JEIR K, (K, \CL/F W/, ty, (K, ) Lty
(ko) K, C, R, ZR¥YARIT¥E X
(P <0.05) A AR FF NSRS CsA B HARHEE
DX [], 7E R EE W F CsA BRI E LT IR 3 Rk
5 2 4],y 25 .50 .75 mg/d 4351k 2 .47 4, -3
2 56. 7 mg/d, H CsA 4k ¥ k255 11242
54 M BBR AT LA, Z R RS EE X (P >
0.05),

x2 DLIEBAHZE SR BBRIIE CsA 232
SHEIE (xxs )

24 4 BBR Al 4 BBR 5

A(pgl/L) 1520.84 +405.23 1561.06 +532.66
Ka(h™") 3.28 +1.32 1.41+0.90 "
Koth™™) 0.27 £0.07 0.17 £0.080 *
ty2(ky) () 0.25+0.19 0.76 £0.72 "
t12(ke) (h) 2.74 £0.89 5.27 £2.73 "
tmax(h) 1.39 £0.49 3.11£1.24*
Comax( pg/L) 1131.68 +302.18 989.68 +288.46

Crin(pg/L) 171.75 +76.69
AUCq_12n(pg - h/L) 4167.87 +1 267.51
CL/F(L/N) 36.00 +14.00
VIF(L) 129.00 £52.00

326.92 +158.73 "
5563.82 +1566.42 "
24.00 £12.00 *

140.00 +41.00

456 M BBR Al tLEL, “P <0.05

3 &% &1 BBR HiJg A LR L (K 3)
A HIBBR HijJa A 24 AR b4 LB, 22 5 o4t

AR (P >0.05),

#£3 LIEBAEZE A BBR G MAETER
A (xxs )
SgE| AHBBR i (pg/L) A BBRIJG(pg/L) P {H

TB (pmol/L) 25.38 +7.03 22.49+9.75 0.21
ALT(U/L) 32.10 +12.88 30.50 +14.67  0.29
TP(g/L) 75.49 +6.68 75.13 £8.72 0.77
BUN(mmol/L)  11.23 £3.68 12.97 +3.59 0.38
Cr(pg/L) 113.62 +41.10 109.71+22.33  0.32
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W AT A NIRRT o (HIX $e 259 2500 7E oAl R
KO FIRAR — R B 45 38 R B RS K 01 5 o
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2y B A B, TR TN A s HoA i A R AR
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THis CsA IM253k i, HICH] A B 250

AUC W] LIYERA R e CsA TEVRIN 3N 24 3l 2 1ot
T2 A 2 15 FlO IR HE % # 754 FH BBR LU
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X7 L AT A PR R % SR R A AT A T
H AW A 0s8 5] 15 #i32# 45 FH BBR J& t,. 31
AL S PIE R T 2. 24 4% K, U 5080708, t, (k)
FER T 3.04 i, X BB & M BBR J5 1 CsA Wit
FEASIRZETK, UL B BBR W] RE S A IS & AW i, T
4 H BBR J5 CL/F BLRs/>, 22 38 il 2# i L (P <
0.05) s K IR/, by, (ko) FEH 1. 92 4%, Wi H] CsA
WhR R ARG, 23t 5087, & H BBR J&, KL
CsA MZ5ah Ji#ie 8] TR FE BRI E R, AUC
B, C o KA, C i FH 151, BE AT RESZ MR CsA AW i
FE AT RERZ R LT B A TR RS AR A2 0
WrsEh &8, BBR 5 CsA & i, BBR W] figid 1 5
J PR A G e | R R0 | S5 R S R R R A S 4, S
il P P95 400 1 T VS A T , 90 1 P 1 05 o, AR 2R R 114 2=
J AT I CsA 25 g 7k 25 8y i Wiz e 11 5 28 4
BBR ] HEsZI CsA R AHEM A X RS, A
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75 mg/d4y 5k 2 .4 .7 i, XU R 2 56. 7 mg/ld, Ty
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H 7 13%¥ TBIL ALT .BUN .Cr i BIAS [ 78 B 411K
XFWAEH BBR J5, Al fff CsA W Bk 2T A 2K
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— W5
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