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Fig 1
total and the enantiomers of verapamil after an oral
dose of 80 mg racemic verapamil in eight healthy
Chinese male volunteers (Data were expressed

mean + standard deviation of the mean). +—71 (+)

Verapamil; ©—¢ R-( + )-verapamil; a—= S-( — )-

verapamil.

3
A

i
11 3 5 7 911131517 19 21 23 25
Time/h

Concentration/ng. mi!
oo RB8828283%E

Fig 3 Profile of mean concentrations versus time for
total and the enantiomers of verapamil after an
intravenous infusion dose of 5 mg racemic verapamil
in eight healthy Chinese male volunteers (Data were
expressed as mean + standard deviation of the mean).
+—1 (+ ) Verapamil; ©o—
a—a S-( = )-verapamil.

o R-C + D-verapamil;

8 A PUIK 5 A R & SR v AN IE VPM 5 mg
55 VPM, R-C +)-VPM, S-C - )-VPM K #5135 J)
B AER I E 3, R-(+)-VPM 5 S-( - )-VPM
) 245 100 2 JUCRORHALT , Hh ok 2 90 I ol 2 0RO

8 B PR F AR R EIEE po SMHE VPM 80
mg &, VPM, R-C+ )-VPM, S-( = )-VPM M4axt £
YR T 285 B % 4, R-C+ D-VPM 445+ 4= 4 )
R S-C—=)-VPM [ 3 fi5, H & BIAHRT bRt 7=

140
130
120
110 |

Concentration/ng - mi -1
8

30

5 \ﬁ\é\

101 _ \“\\\

0 i k\ Qﬁ
1103 5 7 9 1oq3gs 17 19 21 23 35

Time/h

Fig 2 Profile of mean concentrations versus time for
total and the enantiomers of norverapamil after an
oral dose of 80 mg racemic verapamil in eight healthy
Chinese male volunteers (Data were expressed as
mean + standard deviation of the mean). 1 (+)
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Tab 1
verapamil,

Pharmacokinetic parameters of ( + )
and S-C — )-
verapamil after an oral dose of 80 mg racemic

R-(C + )-verapamil

verapamil in eight healthy Chinese male volunteers

Parameter ( + )Verapamil R-(+ )-Verapamil S-( - )-Verapamil
A/ngeml™! 2224173 87.5+46.2  49.3%29.3
o/h”! 0.78+0.34  0.64£0.19  1.16+0.75
T2/ h 1.03+0.39  1.16£0.33  0.77+0.35
B/ngeml~! 23.1+7.45  15.5+4.6  7.15+2.26
B/h! 0.1£0.01  0.12£0.05  0.1+0.02
T12/h 7.24+1.01  6.96+1.19  6.91+1.37
Ka/h™' 3.7142.04  7.82%4.4  4.68+3.34
T/2x/ b 0.26+0.22  0.17£0.15  0.5+0.5
Ve/F/X10°L 0.65+0.27  0.46£0.17  1.82+0.9
Ky /h™! 0.2£0.05  0.23£0.15  0.35+0.1
Kyp/h™! 0.37+0.13  0.33£0.09  0.34+0.19
Kyp/h™! 0.31+0.18  0.29£0.27  0.45+0.26
Qi;(m)/l 378+127.5  316.2+120  93.6+48.7
AUC“””{I 349.7+117  265.2+85  83.9+45.7
heng*ml

T/ b [.125+0.6  1.06£0.62  1.19+0.53
Copes/ rigeml ™! 96 + 36 79.2+28 17.5+8.3
CL/Lh™' 219.7 +61 147.8 +42 498 + 137
Lag time/h  0.44+0.41  0.48+0.41 _ 0.49%0.4
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Tab 2

Pharmacokinetic parameters of ( = ) norverapamil, R-( + )-

norverapamil and S-( — )-norverapamil after an oral dose of 80 mg
racemic verapamil in eight healthy Chinese male volunteers

Parameter

( + dNorverapamil R-(+ )-Norverapamil

S-( = )-Norverapamil

AUCg.00»/h*ngeml !
AUC.»/h*ng*ml !
T/ h

Cow/ngeml !

803.7+323

743.7£301

1.375£0.7
99.95%+26.4

564.5+247 239.7£94
534.2+237 207+85.5
1.375£0.7 1.44+0.7
74.2£17.2 28.75£6.8

Tab 3 Pharmacokinetic parameters of ( £ Jverapamil, R-( + )-verapamil and S-( — )-
verapamil after an intravenous infusion dose of 5 mg racemic verapamil in eight healthy

Chinese male volunteers

Parameter ( £ )Verapamil R-(+ )-verapamil S-C = )-verapamil

o/h ! 2.33+0.79 2.33+0.54 2.4+0.9

T12/h 0.34+0.13 0.31+0.08 0.33+0.16

B/h ! 0.17+0.04 0.2+0.04 0.15+0.06

T1/h 4.37+1.27 3.54+0.74 5.5+2.3

Ky/h ! 0.52+0.16 0.61+0.27 0.5+0.16

Ki/h ! 1.19+0.49 0.84+0.25 0.72+0.32

Ki/h ! 0.78+0.29 1.09+0.33 1.4+0.56

AUC(y.y/h*ngeml ! 129.2+41 65.3+17.3 67.2+28.1

AUC(y»/h*ng*ml ! 114+28.8 61.8+14.4 52.7%16.1

CL/L*h ' 64.6+15.6 42.3+10.5 44,24+ 13

Ve/ X 10°L 0.07+0.05 0.06+0.04 0.08+0.06
Tab 4  Absolute bioavailability of ( £ )verapamil, R-( + )-verapamil and S-( — )-
verapamil after an oral dose of 80 mg racemic verapamil in eight healthy Chinese male
volunteers

Bioavailability/ %
Drug
1 2 3 5 6 7 8 Tts

( + )Verapamil 11.06  9.47  19.7 19.7  20.1 262 42 20.2+10.4

R-C+)-Verapamil 19.2  14.7 25.2 20.8  31.3  34.6 749  30.3+19

$-C = )-Verapamil 4.74  3.14 12 17.8 5.6 17 13.7 9.8+5.9
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ENANTIOSELECTIVE PHARMACOKINETICS OF VERAPAMIL IN
EIGHT HEALTHY CHINESE MALE VOLUNTEERS

Rui Jianzhong(Rui JZ)» Pang Xiaodong(Pang XD)!, Ling Shusen(Lin SS),
Xiang Binlen(Xiang BR)? and An Dengkui( An DK)?

(Department of Clinical Pharmacology, General Hospital of Armed Forcess Nanjing 210002
"Department of Pharmacy, the 153 Hospital of PLAs Zhengzhou 450012 ;
2Department of Pharmaceutical Analysis» China Pharmacutical Universitys Nanjing 210009 )

ABSTRACT AIM: To investigate the enantiospecific pharmacokinetics of verapamil ( VPM) and its major
metabolite, norverapamil (NVPM). METHODS: Eight healthy Chinese male volunteers were given an oral dose
of 80 mg or an intravenous infusion dose of 5 mg of racemic VPM. Plasma concentrations of enantiomers of
VPM and NVPM were simultaneously determined by capillary zone electrophoresis using trimethyl-3-
cyclodextrin as chiral selector. The concentration-time curves were fitted as two compartment open model.
RESULTS: The ratios of R/S(AUC), R/SCCL) and R/S(C,..) of VPM given orally were 3.66 +1.86,
0.340.053 and 4.82+0.58, respectively; the ratios of R/S(C,,..) and R/SCAUC) of NVPM were 2.58
and 2.36. The ratios of R/ S(AUC), R/S(CL) and R/S(C,,..0 of VPM given by intravenous infusion were
1.044+0.29, 1.01£0.3 and 1.36 20.12, respectively. Plasma concentrations of NVPM were lower than the
limit of quantitative detection. Absolute bioavailability of R-C + )-VPM and S-( = )-VPM were 30.3+ 19 and
9.845.9. R/S ratio of bioavailability is 3.09. CONCLUSION: Distinct stereoselective first-pass metabolism
in healthy Chinese males were observed. As racemic VPM were administered by different route or the individual
variation of enantioselectove pharmacokinetics of VPM were noticeable. It is significent to monitor the
concentration of S-( = )-VPM for safety, rationality and effectiveness in clinical therapy.

KEY WORDS Verapamil; norverapamil; enantiomer; pharmacokinetics; capillary electrophoresis

Acknowledgements The author would like to acknowledge Dr. Longstreth ( Searle Co., Skokies IL.
USA) for kindly providing the standards of R-C +)-VPM*HCl, S-( =)-VPM*HCIl, ( £ )NVPM*HCl, R-
( +)-NVPM*HCl and S-( = )-NVPM*HCl.





