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Abstract: Collect recent references involved pharmacokinetic laboratory and clinical studies on penehyclidine make compre—
hensive analysis to explore its pharmacokinetic patterns. The results showed that elimination of penehyclidine and its optical isomers
from blood are quite slow both in animals and human bodies and easily distribute in tissues therefore large dose or continuous ad—
ministration of penehyclidine would be easy to accumulate in the body and could maintain higher plasma concentrations for a longer
time. Thereby a suggestion was raised naturally that smaller dosage and longer intervals should be reasonable according to its pharma—
cokinetic rule which provides a scientific basis for the scientific and safe application of penehyclidine in clinical practice. The refer—
ences suggested that the scientific administration interval and dose of penehyclidine is critical for the treatment of organic phosphorus
poisoning. The establishment of pharmacokinetic/pharmacodynamic model can provide an accurate basis for the administration time
and dose in clinical use which could provide maximum efficiency and minimal side-effect.

Key words: penehyclidine; pharmacokinetic; dose; pharmacokinetic/pharmacodynamic model

( penehyclidine PHC) N PHC
! : PHC
2. . . GCMS/SIM . HPLC HPLC-
PHC M MS/MS .
1.1
3
o PHC
PHC 6~9
1, tip
. PHC
PHC ’ (
1 PHC 6~9
PHC
Ik
. PHC 2 (mg/kg)
0.05 0.1 0.15 0.45
4 3,

11 oka( ) 0.06l  0.013  0.024 0059 014
11 pee( h) 0.237  0.23 0.12 0.215  0.255
© 2012 -08 —27 11 5B 1) 2350 328 8.42 2356 2.599
: “ L D) 0.128  0.067  0.068  0.103  0.091
( D201142) ¢, (ng/ml) 2,259 18.76  30.19  39.913  95.232
(1977—) : AUC ng/(hem)  29.745  50.42  107.55  43.545  124.856
: . V/F( Likg) 0.002 — 0.0034 0.003  0.002

CL L/(h-kg 0. 002 0.0021 0.00097 0.004 0. 004




2012 12 25 6

Chinese J Ind Med Dec 2012 Vol. 25 No. 6

- 429 -

1.2
o 0. 15 mg/kg PHC
(  2) PHC
20 min ;
6h . .
0.1 mg/kg PHC
S O3), 1
(t12B) - (Ch) -
( AUC) ; t,B~ AUC
. PHC AUC
PHC 10
PHC
M PHC
M 8
2 PHC (0.15 mg/kg)
6
ng/g
(h)
0.33 2 4 6
78.37 59.41 62.11 61.05
172. 46 74. 82 40. 54 14.21
92. 54 35.30 22.34 —
136. 22 63. 04 34.36 —
53. 66 24.23 17.75 —
104. 65 43.44 20. 89 —
89.76 16. 46 11.39 —
101. 01 51.89 36.59 19.77
79. 00 24.10 9.46 —
44.13 16. 81 15.22 —
26. 49 3.98 1. 46 —
1.52 0.97 0.83 —
3 0.1 mg/kg PHC
8
tinB (h) 35.16 4.95
Cinax (ng/ml) 66. 98 172. 86
AUC ng/ (h*m) 2 130. 46 325.23

1.3

11~14 PHC

PHC 4 N
PHC
+ PHC
4 PHC

( ng/ml) (nglg) (nglg)

0.5 S;>R,>PHC>S,>R; §;>S,>R;>R,>PHC
4 S, >R, >PHC>R, >S4 —

8 R,>S,>PHC>R, >S, R,>R,>S$,>S,>PHC" —

R, >R, >S, >PHC>S,

S, >S,>R, >R, >PHC

12 — — 8, >S, >R, >PHC>R,”
48 — R, >R, >S5, >PHC>S, -
C % P<0.05 #P<0.01,
1.4
B PHC 24 h N PHC
3.30% . 0.61% ¢
3.91% ° ; PHC
S. R (S,/S,~ R,/R,)
1017 48 h
R, T PHC
S. R
1.5 PHC
18 PHC
. PHC
40 ~ 240 ng/ml
60.09% ¢
2 PHC
PHC
., PHC
PHC I
19 20 PHC
(95 PHC
30 mn 2h : 4B 10 h
CL 6.3 L/h :
I mg AUC  133.16 ng/ (h * ml)

PHC 41.79% °©
. PHC



430 2012 12 25 6 Chinese J Ind Med Dec 2012 Vol. 25 No. 6
5 PHC (im) (in)
19 20
(‘mg)
0. 1( in) 0.2( in) 0.3( in) 1( im) PHC
15
i (h) 37.00 32.14 29.75 10.35
C.=F*X,/Veker
Luay (h) 2.80 2.89 2. 64 0.56
F ( 1 ) X
Chax (ng/ml) 0.35 0. 88 0.94 13.20
Vv k T
AUC ng/(h *m) 20. 46 32.89 40. 19 133. 16
V/F (L) 228.57 160. 49 337.78 112. 10 . .
CL/F (L/h) 11.78 14.25 19. 70 6.30 1~2mg. 2~4 mg. 4~6 mg. X, =1.5 mg
3 PHC Xy =3 mg Xy =5 mg;
3.1 CL/F=6.3 (L/h); T ,B r=10.35
17 y 2 “ h; k=CL/V; NN PHC C.
»” PHC 23.0 ng/ml\ 46.0 ng/ml. 76.7 ng/ml.
NN 1~2 42
mg. 2 ~4 mg. 4 ~6 mg o * PHC
1-~2 1 1~6mg 6 o PHC
~2 mg 8~12 h. PHC
NN 2~3mg. 5~7mg 10 ~14 mg,
3.2 °
PHC 4.2.1 PHC
PHC °
2 . PHC Xy .
18 ~72
hB 0.9~3h% . 5.
. X, =X, /1 -e®
PHC s X B T
PHC 4.9% ~19% 3.9~16 o
B~25 PHC t,,=10.35h B =0.693/t,,B
. . . =0. 067 /h; 4. 1 . R
2% PHC X, 2.9 mg. 5.9 mg. 9.9 mg.
PHC 4.2.2
4 PHC D, PHC
PHC 10 .
o D,=C_*CL*7/F
PHC C. CL T
PHC F o
o 4.1 . N C..
4.1 CL/F=6.3 L/h T =
(#,,B) 10.35 h R . PHC D, 1.49
mg- 2.9 mg. 5.0 mg.
5 PHC ( PK-PD )



2012 12 25 6

Chinese J Ind Med Dec 2012 Vol. 25 No. 6

- 431 -

PHC . PHC
. PHC
. PHC
7, PHC
? _ _
PHC  PK-PD PHC
PHC .
PHC
PHC
PHC PHC
. PHC
PHC PHC
.22 2- (
) J. 1995 9
(16) : 613617.
J.
2008 29 (2): 152454.
48 J. 2009 23

(11): 9798.

Niu WZ Zhao DL Liu CG et al. The effects of a new choli—
nolytic-8018 and its optical isomers on the central muscarinic and
nicotinic receptors J . Arch Int Pharmacodyn Ther 1990 304:
64-74.

Ringdahl B Resul B Dahlbom R. Facile preparation of the enan—
tiomers of 3-acetoxyquinuclidine and 3-quinuclidinol ] . Acta

Pham Suee 1979 16: 281-283.

J. 2003 38 (12): 942-944.
YuQ LiangM Z Nan F et al. Detecting penehyclidine hydro—
chloride in rats plasma and tissues with HPLC-MS/MS J . Jour—
2010 41

nal of Sichuan University ( Medical Science Edition)

(1): 153457.

2002 18 (4): 447451.

19

20

21

22

23

24

25

26

27

I 2002 36 (8):
1749.
M .
2003: 107 438.
Raffa R B Friderichs E Reimann W et al. Complementory
and synergistic antinociceptive interaction between the enantioners
of tramadol J . J Pharmacol Exp Ther 1993 267: 331.
Zhou Q Yao T Zeng S. Effects of stereochemical aspects on
drug interaction in pharmacokinetics J . Acta Pharmacol Sin
2002 23: 385-392.
Liu HC Liu T J. Pharmacokinetics of enantiomers of transtram—
adol and its active metabolite transodemet hyliramadol ~ in human
subjects J . Acta Pharmacol Sin 2001 22 (1): 9196.
Kat suki H Hamada A. Role of CYP3A4 and CYQ2CI19 in thes—
tereoselective metabolism of lansoprozole by human liver microsomes
J . Eur ] Clin Pharmacol 2001 57 (10): 7093715.
M. 3

2007: 142445 238 245.

S J 2003 21 (2):
151453.
. HPLC S
J .
2003 8 (4): 425427

Mackichan J J. Influence of protein binding and use of unbound
(free) drug concentrations M . In: Evans WE ed. Applied
pharmacokinetics of therapeutic drug monitoring. 3rd ed Vancou—

ver 1992: 545.

J .
2001 20: 2829.
. ( ) 2011 42 (1): 125427
M. 17
2011 893.
J. 1999 11
(5): 289221.
J.
2008 35 (13): 55-56.
. 2008 6 (3): 1849.
J.

2007 34: 3536.

2000 39 (10): 698.
Bellissant E  Selle V. Painaud G. Methodological issues in phar—
macokinetic-pharmacodynamic modeling ] . Clin Pharmacoki-

net 1998 35: 151.



