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The pharmacokinetics and pharmacodynam ics of recom binant

hirudin-2 nasal spray
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Abstract: Aim To investigate the phamacokinetics and the anticoagulation action of recombinant
hiudin-2 ( HV2) nasal spray after adm inistration of the preparation. M ethods
plasma was detem ined by chromogenic substrate method and the rlative bioavailability was calculated.
The anticoagulation action of HHV2 spray after intranasal adm inistration in nomal rats and DIC model
rabbits after intranasal adm inistration of H V2 spary were studied. Results The in vito course of HIV2 in
rats fitted to the one-compartment model after intranasal adm inistration of HV2 spray and the rlative
bioavailability was 28.53% . Coagulating times of APTT and TT were significantly prolonged in nomal
rats, and APTT in DIC model rabbits was significantly shortened and was close to the nomal values after
adm inistration of H{ V2 nasal spray. Conclusion MHV2 spray could be an effective nasal preparation of

HV2.
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-2( recombinant

himdin-2, HV2, 6 800 ATU* mg ',

); TrissHCI( Sigma ) . Chrom ozym
TH ( Roche ); APTT TT (
) (
)s
U-2000 (
, )
SD , (300 £20) g,
s SCXK( )2002¢ 0003; ,
(2.52%0.5) kg,
DAS (
).
rHV2 (M, 250
kD, >85%) 1% ,
0.5% (wp), 1 mols L'
NaOH pH 5.0,
HV2, ,
5.0% 7.2%,
rHV2
Griebach *' 0.1 mL(3.8%
, 8.75:
1.25) 1 mole L' 0.01 mL, ,
65 C 20 min. 1 mols L'
NaOH 0.01 mL, 5min. 5000xg 10 min.
, 30 Us mL"' 4 BL
TrissHCI( pH 8.3) , ,37 C 5
m in, 1.9 mmol® L' Chromozym TH 16
UL, ,37 C 10 min. 33%
200 ML , 612 UL,
405 nm s HV2
[5]
12 h, 20%
(1.8 g* kg'')
H V2 ,
0.5 cm, 25 HL(6 mg*
kg'). 0.5,1,1.5,2,3, 4,
5,6,8 10 h 0.3 mL(
),  3.8% ,

8.25:1.75, 1300xg
10 min, 100 HL, H V2
. H V2
(6 mg* kg''), , HV2
5 6
1 mge kg'' HV2
(F.),
AUC,,) % (Dose,
' _EAUCSS XEDosenI; x100%
nl sc
t ,P <0.05 : P <0.01
HV2 , , DAS
, H V2
HV2 (6 mge kg''), ,
(activated partial thromboplastin
time, APTT) ( thrombin time, TT) .
HV2 (6 mge
kg, ,
1 mg* kg'' HV2
5 6
(DIC)
Lol 18 3
, APTT
2.5 Uge kg''. 24h , APTT
, HV2 200 HL(1 mg*
kg''), HV2 ,
5 Uge kg,
3h 6h , APTT
3 ) ,
APTT
1
1.1
H V2 H V2
. :A=0.386 7 -
0.005 2C, 7 =0.992 6; 10 ~50 ng,

4 ng. 95.42% ~102.34% .
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Figure1 Blood concentration profiles of HV2 after
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Figure2 Activated partial thromboplastin tine ( APTT)
values profiles after subcutaneous adm inistration ( sc)
of 1 mg* kg'' HV2 and nasal administration of 6

mg* kg'1 HV2 to ats. n=5, 6
2.2 rHV2 DIC

2.2.1 rHV2

HV2

Table 1 The phamacokinetic parameters of subcutaneous (1 mg* kg ') and nasal
(6 mge kg’l ) administration of HV2 to mats (n =5, 6)

Parameter sc Nasal spray Control
T,. /h 1.5 1.0 1.0
Cpa /ngs mL™! 259 +74 409 141 52 17
T,,, /h 1.08 0.26 1.2 %0.4 0.61 £0.22
MRT/h 2.4%0.6 2.7 £0.9 2.8 £1.0
VRT/h 2.0 0.6 2.9 %1.0 2.8 £1.0
AUC /ng® h* mL™! 929 +254 1 590 603 77 £30
F, /% 100 28.53" " 1.38

sc: Subcutaneous adm inistration; Control: 6 mge* kg '

#HV2 in saline by nasal adm inistration; =

P <0.01 wvs control

Table2 Effects of HHV2 on the coagulating time after nasal adm inistration to nomal rats

1

1 1

Control/6 mg* kg~ Nasal spary/6 mg* kg~ sc/l mge* kg~
o APTT/s TT/s APTT/s TT/s APTT/s TT/s
0.5 34 t6 22 %7 56 f11° 40 *13° 43 8" ° 37 %10
1 32 +7 20 4 70 X16° " 57 £23" 56 18" ° 49 19"
2 31 £5 25 17 59 +12° " 45 £11° 52 8" " 46 14

APTT: Activated partial thromboplastin time; TT: Thrombin time; sc:
Control: V2 in saline by nasal adm inistration. n =35, X ts.

Subcutaneous adm inistration;
" P<0.05, " P<0.0l vs control



-2 e 271
APTT  TT : 2. HV2 , el
APTT TT 7 000 D s
HV2 . >
2.2.2 rHV2 DIC . , HV2
DIC HV2 R 1.38% .
APTT R 3. , HV2 28.53% .
HV2 (1 mg* kg'') DIC . T, o 1 h,
R APTT . , HV2
(P<0.01), .
. H V2
Table3 Effects of H1V2 after nasal adm inistration on HV2 ,
the coagulating time to various rabbits ,
h APTT/s .
DIC model control ~ Nasal spray Nomal
0 19 4 21 4 19 £6
3 36 3 26 +¢" 23 *4 References
6 37 t6 24 £4" 7 21 £2 [1] Matkwardt F. The development of himdin as an

APTT: Activated partial thromboplastin tine; DIC: Dissem i-
nated intravascular coagulation; n =5, x%s =7 P <0.01 s

DIC model control
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10 ng L

, HV2

[8]

. 1 DAS
(9]

[10,11]

antithrombotic drug [ J]. Thromb Res, 1994,74:1 - 23.

[2] Talley JD. Cardiology commentary and update: Himdin
[ J]. J Arkansas Med Society, 1995, 91:445 - 446.

[3] Yan XY, Zhang XN, Zhang Q. Absomption of
recombinant hirudin in rats GI tract[ J]. Acta Pham Sin
( ), 2004,39:77 - 80.

[ 4] Griebach U, Sturzebecher C, Markwardt F. Assay of
himudin in plasma using a chrom ogenic thrombin substrate
[ J]. Thromb Res, 1985,37:347 - 350.

[5] Chandler SG, Illum L, Tomas NM. Nasal absorption in
rats. Il effect of enhancers on insulin absorption and nasal
histology [ J]. Int J Pham, 1991, 76:61 - 70.

[ 6] Ishikawa A, Hafter R, Seemuller U, et al. The effect of
himndin on endotoxin induced dissem inated intravascular
coagulation (DIC) [ J]. Thromb Res, 1980, 19: 351 -
358.

[ 7] Groesch H, Damm D, Youssdl RB, etal Comparison of
two different methods for the detem ination of DNA-
himdin in plasma samples: HPLC wvs a chromogenic
thrombin substrate [ J]. Thromb Res, 1991, 64:273 - 277.

[8] LuL, Wang CY, Han GZ, etal. Experimental studies on
antithrombosis and preventing dissem inated intravascular
coagulation ( DIC) of rcombinant hirudin [ J]. Chin
Pham J ( ), 2002,37:707 - 709.

[9] LiHY, Zhang FR, Wu LJ, et al. Phamacokinetics of
artenibenzoate in rats [ J]. Acta Pham Sin (

), 1995,30:422 - 427.

[10] Richter M, Cyranka U, Nowak G, etal. Phamacokinetics
of " Fhiurdin in mts and dogs [ J]. Folia Haematol
(Leipz), 1988,115: s64 - s69.

[11 ] Raake W. Antithobotic action of recombinant hirudin in
avenavenous thombosis model [ J] Haemostssis, 1991,
21:127 - 132.





