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Drug Interaction of Cimetidine and Cyclosporine in Human

In Choi, Ph.D., and Jun Shik Choi, Ph.D.

Department of Pharmacy, Graduate School Chosun University

The effect of cimetidine administration on the pharmacokinetic parameters of cyclosporine were
determined in healthy voluteers. This study was performed in 10 volunteers of age ranged 22-48
years and body weight 48-62 kg. This study was performed with cross-over design. Mono cyclos-
porine and cyclosporine metabolites was extracted from whole blood analysed by fluororescence
polarization immuno assay (TDX-FLX,Abbott). After coadministration of cimetidine (300 mg) with
cyclosporine (300 mg) orally, maximum concentration of mono cyclosporine was significantly incre-
ased 12214143 ng/ml to 1562+ 184 ng/ml (P<0.05), area under the time curve of cyclosporine (12
hr) also was significantly increased 7478+829 ng/ml-hr to 9721879 ng/ml-hr (P<0.05) and abso-
lute bioavailability of cyclosporine was increased 50+5.6% to 57.6+6.1% (P<0.05) compared to
control group. The blood concentrations of cyclopsorine metabolites were significantly decrased (P<

10.05) after coadministration of cimetidine. In cimetidine pretreated group, blood mono cyclosporine

concentrations were increased significantly 1220.0+203.00 ng/ml to 1510.0+204.00 ng/ml compared
with control group (P<0.05). In the mono cyclosporine pharmacokinetic parameter after oral admini-
stration absorption rate and maximum concentration were significantly higher in cimetidine coadmin-
istered and pretreated group than control group (P<0.05). The ratio of metabolites and mono cyclo-
sporine concentrations was decreased significantly from 70.8% in control to 34.8% in coadministra-
tion of cimetidine orally. As matter of facts these reults are considered to inhibition of cyclosporine
hepatic metabolism and increasing of cyclosporine absorption rate in gastrointestinal tract because of
maintaining cyclosporine stability in elevated gastric pH by cimetidine. We considered, it appeares
that cimetidine increase bioavailability of cyclosporine by increasing oral absorption and by decrea-
sing hepatic clearance. But the absorption and clearance of cyclosporine was highly variable indivi-
dually, and therefore we consider that cyclosporine blood level monitoring would be essential in
patients with cimetidine co-administration. (Kor. J. Clin. Pharm. 1997; 7: 51-63)

[} Keywords — Blood cyclosporine concentration, Metabolites, Pharmacokinetic parameter, Interaction,
Absorption, Metabolism, Elimination, Clearance, Cyclosporine, Cimetidine, Drug interaction,
Human volunteers
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Table 1. Demographic data of healthy volunteers (n=10) for oral administration

Data Age Sex Weight Height SGPT Scr
Name (year) (kg) (cm) (unit) (mg/ml)
Kim. J. 25 M 52 170 20 0.90
Choi, D.H. 22 M 54 178 23 0.89
Choi, L 32 F 48 161 21 0.84
Choi, S.S. 48 M 60 171 28 0.90
Yang, P.J. 22 M 62 179 29 091
Park, 1Y. 31 M 56 170 24 1.00
Choi, J.S. 39 M 60 173 18 091
Kim, Y.U. 25 F 54 164 12 0.89
Moon, M.S. 36 M 62 175 28 1.05
Kim, U.C. 25 M 58 176 27 1.00
Average 30.5 M-8, F=2 61.8 171.7 23 0.929

A|2Z Cyclosporine-2 AF]#(sandimun) 7§<:(100
mg/cap)yS A3} 3L cimetidine-2- 3}o]w| &l (himetin)
% (200 mghab, DEANE AHE5c). 7171 %E TOX-
FLX (Abbott Lab, TM, U.S.A), mechanical infusion
pump (Abbott Lab, Plum XL, U.S.A), IEC central 8
centrifuge (international Equipment company, U.S.A),
personnal computer (486 DX-66MHZ, IBM), cyclo-
sporine monoclonal whole blood&-3)-8-2¢F Kitt=
cyclosporine monoclonal whole blood antibody solu-
tion, cyclosporine monoclonal whole blood fluorescine
tracer solution, pretreatment solution, solubilizing reagent,
whole blood precipitation reagent, buffer solution (Abbott)
S-0]w cyclopsorine and metabolite whole blood &3
L-A]eF kit cyclosporine and metabolite whole blood
antiserum solution, cyclosporine and metabolites whole
blood fluorescein tracer solution, pretreatment solution,
precipitation reagent, solubilizing reagent, buffer solution
(Abbott) 5-& o]-&-a}5ic}.
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Fig. 1. Plots of mean cyclosporine blood concentr-
ation in volunteers orally with cimetidine control,
coadministered and pretreated for 3 days.

cyclosporine®] 85-3% 2 otEFd] WsE s}
71 218 109 9] 2| QAtell A 39%9) cimetidine$ 13]
300 mg#) 1 33 533k I cyclosporine 300 mgS
AF2 Fo8le w2} cimetidine} cyclosporineS %
Alol| i3 w) A|Zbol| w2 55 3= Table
II-1, Fig. 13} zkglr}. o] Al A= cimetidine] <F
57} A Ae] S-eE o] AgAEL 6417F Fofl 300
mge TR FH5 st AATI HEFS
T SRS 2T vl £ A3 370
= 1169.0+161.00 ng/miellA) ZH7F 1350.04183.00 ng
/ml, 1299.0+191.00 ng/ml, 124]7} < uj 199.0421.00
oAl 236.0-+25.00, 218.0+24.00 ng/ml0 2 Zr}el o
U fo e 9o, AR 3] i ESEEs 11180
+169.00 ng/mlel] 4] 1660.0+365.00 ng/ml, 1242.0+
201.00 ng/ml, 247t < 1383.0+181.00 ng/mlel| 4]
1570.0+204.00 ng/ml, 1538.04-224.00 ng/ml, 447+ &
] 863.0+121.00 ng/mlef| A 470.0+42.00 ng/ml, 959.0
+168.00 ng/mle 557} f-204 A E710S
& A 5= 9 Th(P<0.05).

Table 1I-1. Mean blood cyclosporine concentration (ng/ml) in volunteers orally pretreated with cimetidine

for 3 days
Conc. .
Time (hr) Control Ptrtreated Coadmin
0.5 #271.0+ 33.00 440.01+49.00 314.0+39.00
1 1118.0+169.00 1660.0+365.00* 1242.0+201.00
2 1383.0+181.00 1570.0+204.00* 1538.0+224.00*
3 1169.01+161.00 1350.0+183.00 1299.04+-191.00
4 863.0+121.00 995.0+125.00* 959.0+168.00*
8 3440+ 29.00 470.01+42.00 381.0+69.00
12 199.0+ 21.00 236.01+25.00 218.0+24.00
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Fig. 2. Plot of mean cyclosporine metabolites blood
concentration in volunteers orally with cimetidine
pretreated for 3 days.

b. Cyclosporine metabolites®] BFx 3 v]&

Cyclosporine 300 mg$ 9522 A7FAE o
o} cimetidine 22 A P& wl, FF €59 cyc-
losporine metabolites (M1,M17,M21)5 =& A]7}o)] u}
2} &A% A= Fig 29 gk}, 27 45
7] HFEFFEES A7l uiel viasf 24 0.5,
1, 2, 312741 Zhaske Age] dlon, 8412,
1247}l = 27} F7kshs 7 3ko] lleh(Table II-
2, Fig.2).

2ol A cyclosporine (mono)E%Eol tl3} cyclso-
porine metabolites] H]-8-& AlAFsH A3} Table 11-37}
zZrsle}. 2 0.51)7F dul 0.3410.046, 147}l = 0.25
+0.041, 2A)7F Ao 0.41+0.062, 3X] 7} Lo 0.46+
0.058, 4417k duj 0.42+0.056, 8217k Ao} 0.64+
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Table II-2. Mean blood cyclosporine metabolites con-
centration (ng/ml) in volunteers orally pretreated
with cimetidine for 3 days

Time (lﬁ' ;)nc. Control Coadmin
0.5 #91.0+21.00 81.0+18.00
1 280.01+41.00 255.0+34.00
2 497.0+55.00 492.0+59.00
3 452.0+60.00 450.0+49.00
4 313.0+43.00 317.0+38.00
8 212.0+29.00 216.0+34.00
12 121.0+18.00 128.0+22.00

Table II-3. The ratio of metabolites and cyclospo-

rine orally pretreated with cimetidine for 3 days

Ratio

Time (hr) Control Coadmin

0.5 #0.3410.046 0.264+0.029

1 0.25+0.041 0.204-0.034

2 0.41+0.062 0.32+0.041

3 0.46+0.058 0.35+0.044

4 0.42+0.056 0.344+0.039

8 0.64+0.086 0.561£0.066

12 0.75+0.092 0.594+0.078

Mean 0.46-+0.069 0.3710.056

Ratio: Blood cyclosporine metabolites concentration/Blood
cyclosporine (mono) concentration®: Mean+S8.D. (n=10), *
P<0.05

008651 2.1, HF-E 0.46+0.06901%t}. Cimetdine o
2 AT F 0547 4 0.26:0.029, 147k Lo
£ 02010.034, 2274 W= 0.32+0.041, 3A734
= 0.35+£0.044, 4417k W= 0.34+0.0392 HF
< A&3 A7} 0.37+0.056 22 cimetidineel] 2] #j4]

Table III-1. Pharmacokinetic parameters of cyclosporine in volunteers pretreated with cimetidine for 3 days

Parameters Control Pretreat Coadmin
o (hr') #2.82+0.36 2.21+£0.20 2.42+0.29
B (br?) 0.20+0.03 0.18+0.02 0.194+0.03
Ka (hr') 4.67+0.56 4.18+0.49 4.20+0.59
K,, (hr') 6.12+0.76 5.99+0.62 6.02+0.78
K,, (hr') 2.88+0.38 3.56+0.41 3.22+0.39
Ky, (br') 0.21+0.03 0.14-+0.02 0.16+0.03
V. (ml) 0.16+0.02 0.15+0.02 0.161+0.03
CLt (ml/min) 0.035+0.004 0.023+0.002* 0.02740.003*
tre (hr) 2.45+0.29 2.49+0.31 249+0.31
Cix (ng/ml) 998 +123 1242 +129* 1220+ 126*
AUC (ng/ml-hr) 7456 +801 9456 +930* 9381+922*
Bio (com)(%) 100 127.1 125.8

#: Mean+S.D., *P<0.05, a: distribution rate constant (hr"), B: elimination rate constant, Ka: absorption rate constant, K,
distribution rate constant for transfer of drug from central to peripheral compartment, K,,: distribution rate constant for transfer of
drug from peripheral to central compartment, K,: elimination rate constant from central compartment, V,: volume of central or
plasma compartment, CLt: total clearance, t,... peak time, C,,,: peak concentration, AUC: area under the curve.
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