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Abstract — Cyclosporine (CsA) is a major immunosuppressive drug used widely to prevent organ allograft
rejection. Its potential organotoxicity by prolonged use is known to cause both direct tissue damage and
indirect pharmacokinetic interactions with other drags. This study was performed to determine the effect of
nicardipine (NCP) on the pharmacokinetic parameters of CsA in Sprague-Dawley rats. Each rat was
administered with CsA in saline-treated group or in NCP-treated group which was pretreated with NCP (5 mg/
kg/12 hours, i.p.) for 6 days. The plasma CsA concentration were analyzed by reversed HPLC: UV system at
0.5, 1, 2, 4, 6, and 8 hours after bolus injection of CsA (10 mg/kg). Pharmacokinetic parameters (mean--SD,
n=7) such as initial plasma concentration (C(0)), mean residence time (MRT), steady-state volume of
distribution (Vdss), terminal half-life (1) and plasma clearance (CLp) of CsA in each groups (saline-group
vs NCP-group) were determined as follows: C(0) (5.66+1.98 vs 11.98+2.36, p<0.01); Vdss (2.68+1.6 vs
0.94 +0.25, p<0.01); CLp (0.5340.18 vs 0.21£0.06, p<0.01). Therefore, Our results indicate that nicardipine
significantly affects the pharmacokinetic parameters of cyclosporine, especially C(0), Vdss, and CLp in NCP-
treated group. We suggest that the significant pharmacokinetic interaction between cyclosporine and nicardi-
pine should be considered and cyclosporine level should be closely monitored and dosage reduction made as
necessary in clinical situation that was coadministered with CsA and NCP.
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A 350 gm Wele] 24 Sprague-Dawley® 375 A}
438193, AAkElF el el d2} nicardipine(NCP, 1,4-
Dihydro-2,6-dimethyl-4-[3-nitrophenyljmethyl-2-[methyl
(phenylmethyl) aminol-3,5-pyridinedicarboxylic acid ethyl
ester) Hydrochloride, Sigma co., 5 mg/kg, i.p)& 14 282
697 AAAT & 247 daxds APFeE slu 2}
2 MA 5 MR sigrt. 2 Fell cyclosporine A
(CsA; Sandimmun, Sandoz co., Switzerland, 10 mg/kg, i.v.)
£ mejA o g fofsla Al A7kl AH T ol A
high performance liquid chromatography(HPLC)i 2718}
CsA2] ‘@%5;531 A7l WHikg 7|2 % st o EkA
AEEL s}4ic}. Urethane oh 3hell 4] 813 9] 5=
ol 3—way polyethylcne AL sk CsALR 13] 4}
= 0.5A7E, 1A7E, 24 7F, 417, 6413F 28X 7k o= A
WA 2mie) W A 5 A AeAPSE 5
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wjek7) (37°C)e] W BFATEZE 2000 ppme2 1087 YA
w2|Ele] @2 o 1mle] A& A5 E AT
& & Cyclosporine A9| ZE=EH

P& CsA2] X Garaffo$} Lapalus(1985)7} ¥ w3t
S oM pelsled 23¢ith 1 mle] A WAE
= 5744l cyclosporine D(CsD, 2.0 ug/0.2 ml of methanol/
H,0(60/40, vy ¥ol 527k 28k X171 & 1mle] ¢34t
(180 mM/LY$ A7lsle] 527 £345F ¥ 10 ml9) diethyl
ether& A7|ste] 15%-7F S adb7| 2 2F 2008 %= 4]
71 F 1087 400X g% A4 el A% oL wEn
i §7)Abel] 2 mle] sodium hydroxide(95 mM/ALYS A7}
. 1587 AeA 7 & 587 Q4 Be)sla 8 mle $7)
g the 9ARE & A9 84 3709 Ferme
A ARz A A2 B B 15003 459
of =<l & 100 ulE Hamilton SFA}712 HPLC system
(Waterq 510-pump; Waters 486-UV detector; Waters 475-In-
tegrator; TMC -5 747))dl] F)sl4dc}. CsAg] 5 =7
£ )3l 94k Beckman Ultrasphere-Octyl 2% (250x 4.6
mm ID, particles 5 ym, Beckman Co.y& A5} 7, 2
25E TCM 222472 75C2 fAskdel #8542

acetonitrile/methanol/H,08-  47:20:33(viviv)e 2 E33}o]
GVWP Millipore filter(0.22 ym)® degasA]7] FH o A}g-3}
g} F24e $59 92 1.5 mimin, 1000 psie],
CsA} CsD+= UV detector® 215 nm 3H4oflA] 2 £
S Z£A3)gl, Integrator®] 7|E<ET=E 0.1 cm/min, at-
tenuation-2- 8% A sled 7| Esldct A7) A4 CsA
I CsD&] retention time2 22} 39.55 min®} 60.36 min®)
ot} CsA2] capacity factor(time solute in stationary phase/
time solute in mobile phasey= 27.7¢] 2 &3 eA| = 2F 37.8
ng/mle] g}, 5702 CsA(0.5 ug/ml, 2.0 ug/mhA| 82| =&
58 4594 A4 %2 A BIEAe CoAS A

sl ARs) ST 2ERHE AN F L WIS &
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& ; recovery rate=peak area of extracted drug/mean peak
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pg/mist 2.0 pg/mle] 352 75%9) 18%H k. A CsA
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curve) linear/log-linear trapezoidal rulee] 2]8}e] 814
thtotal AUCe=AUCsoutCorond/Bs 1714 AUChuE 2F5-

Fol F #F A A7kal 8A77hR ] AUCE %84, Cyos
£ 8A17 A ] EA) Fxo]r}). AUMC(area under the first
moment curveys AR AZRg F3l first-moment
(Cpxtyg A|7bez HEsle] T84 2(AUMC=[txCp dt),
7 A FA ZHMRT, min)& AUMCE AUCE v} 5] Fa)
ATHMRT=AUMC/AUC). 54} -3 £ (Vdss, L) oF
Fo] A Al o Eté—g]_oﬂp_ 8] ryxadog @yﬁ_xﬂﬂ
B} BTATALE Gk siek(Viss-CLpOmRT)

JA|A-&(CLp, miny> 7 8% 5% FA45} H3

oz W30l a] T-3}19] 7(CLp=Dose/AUC), H 8% %
al C(O)t ABFAe] 4 ARX-%) of fﬁz—iE(Y
:.-.)_,_ Rk a "o E—':"Toﬂ 9‘])\1_6]'0:1 O\_j.o"l-l"]'
CsAQ| b A XES0| EAa KoM A

k= 5hA x) 52| mean+SD@m=7)ol4] grouped t-testZ



Cyclosporine 2F=&toll CHEE Nicardipine2| A% 391

-~

&

§- Fa E

O B
n ;

) sl fi
shig pi®
U WL
s Vel g 2

k) ™ L] L I
redarlon. limatminy

Q) ®

Fig. 1. Chromatograms of the plasma CsA and internal
standard (CsD) in rats. (A} Normal rat plasma peaked with
CsA (2 ug) and CsD(2 ug); (B) Plasma extract obtained 0.5
hour after single dose (10mgkg, iv) of CsA and the
calibrated amount of CsA was about 3.8 ug/ml of plasma in
control group. Sample, 2 ug of CsD (intemal standard) in
each sample (injection volume=100 yl; Column, reversed
Beckman Ultrasphere-Octyl column (250X 4.6 mm ID, particles
5 um, Beckman Co.)]; Column temperature, 75°C; Mobile
phase, Acetonitrile/methanol/H,0(47:20:33, v/v/); Flow rate, 1.5
ml/min, 1000 psi; UV-detector, 215 nm; Integrator, AT=S8;
Chart speed, 0.1 cm/min; Sensitivity limit, 37.8 ng/ml; Capacity
factor (time solute in stationary phase/time solute in mobile
phase)=27.7. Peaks: (a) CsA, (b) internal standard (CsD, 2 ug).
The O point designates the injection time.
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Fig. 2. Total plasma concentration of CsA (ug/ml, mean(SD)
after administration of CsA (10 mg/kg, iv.) in pretreatment
with galine or nicardipine (5 mg/kg/12 hours, ip.) for 6 days
in rats. *p<0.01 and **p<0.05 vs salinegroup.

Fig. 19} 23 dlxFa) AgTolA HFF EF5 = (mean+
SD, n=7)2] 7 A|* #3}= Table 15} Fig. 2014 22+ e}
Wigich, il vlsted AgFolA] 6X17t7bA] A12hed
BT} 212:095%2 5281 (p<0.05) 27} 9] out 847k
A 7 S7F ohdode. 28l 2 7o okEahE A
F(mean+SD, n=7)ol|4] C0)ug/ml)e} AUC(ug:hr/mly=
A FA A 742 12.98+0.657 50.1+13.66°.8 oj=T2)
202%9F 233%2. $-2l¥H(p<0.01) F/FE Ho] Fglo
AUMC(ug-hr-hr/mlye A& T4 226118243202 tx
2] 178%% 21} 27k F71e= ol gint. g Vdss(L)3}
CLp(L/hys A& TelA Z-2 09+0.258)} 0200622
28] 35%9) 40%) Aele f2gHp<0.01) Fas
Hejpglnh 22v MRT(r)e AHTedAes 4420542
HEd 81732 ZHistd et fo0g Wike oy,
WA M (o, h)E ATEFOA 2840392 Bl 279
80% A5t -f-2] 8t ZFa= ol g oi(Table 2).

L

Cyclosporine A(CsA)= Borel 5(1976)0] #-2- oA
g2 Wk o] Calne S-(1979)0] YAtollA H 22 A}
23}o] F)e] azathioprine(AZT)+prednisolone(PdS) gt
s9un} o)X A7) BEE ARuke-g wAse Ea)

Table 1. Total plasma concentration (ug/ml) of CsA after administration of CsA (10 mg/ke, iv.) in pretreatment with saline or

NCP(nicardipine; 5 mg/kg/12 hours, 1.p.) for 6 days in rats

TIME(hour
GROUP { ) 0 0.5 1 2 4 6 8
Saline- 6.43+0.36 5.7+£1.99 43+198 2.84£1.02 2.3+£0.85 1.6+0.57 1.1+0.40
NCP- 12.98+0.65 12.0+2.36 10.1x£1.45 8.2+2.06 5.5+2.03 3.4+23 1.7+0.56
p-value< 0.01 0.01 0.01 0.01 0.05 0.05 NS

All values represent mean(SD (n=7). p-values indicated the comparison of values of each groups obtained at the different time

(grouped t-test), NSmot significant.
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Table 2. Pharmacokinetic parameters of CsA after administration of CsA (10 mg/kg, i.v.) in pretreatment with saline or NCP

(nicardipine; 5 mg/kg/12 hours, i.p.) for 6 days in rats

PARAMETER

Saline 6.43+0.36 5.4+2.34 2.7+1.19 3.5+16 0.54-0.18
NCP 12.98+0.65* 4.4--0.54 0.910.25*% 2.8+0.39 0.2+0.06*

C (0) (initial plasma concentration); MRT (mean residence time); Vdss (steady-state volume of distribution); t,,p (elimination half-life);
CLp (plasma clearance). All values represent mean =SD (n=7). *p<0.01 vs saline-group (grouped i-test).
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