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Abstract; Pharmacokinetics of praziquantel after intramuscular injection of single and combined with attenuated
rabies vaccine to rabbit were studied. HPLC method was estabilshed for the determination of praziquantel in rabbit
plasma with gradient elution using the acetonitrile — water flow. Rabbits were divided into the control group
(normal saline) , 7% praziquantel group and praziquantel combined with attenuated rabies vaccine group, three
groups were injected in muscle after 12 hours of fasting, blood samples were collected by vein at different time
after the administration, and praziquantel concentrations in the blood samples were determined by established
HPLC method. The retention time of praziquantel appeared at 15. 10 min and no interference of peaks, and the
tailing factor and the number of plates meet the requirements. HPLC method validation showed that the standard
curve of praziquantel is 2 ~ 16 pg/mL, R* =0.9996. The precision, stability and sample recovery meet the
biological sample measurement requirements. The concentration — time curves of praziquantel were similar between
single and combined with attenuated rabies vaccine injection. The concentration was increased rapidly after 15
min, peaked at 1 h, and reached a low value at 4 hours. After that, the metabolism turned slowly, and there was
no praziquantel detected after 24 h. In this study, the pharmacokinetic of praziquantel in rabbit plasma after single

administration and combination of rabies attenuated vaccine provided preliminary research on drug absorption and

metabolic processes in vivo,which provides reference for clinical safe and reasonable administration.

Key words: praziquantel ;combined with attenuated rabies vaccine ; pharmacokinetics

M il ( Praziquantel , PZQ ) J2 r1 7 [ FF K 2 )
1 E - Merck 23 w5 09T 20 22 70 A4
W el ok — FoRr R TR B AR R 2
fe A 17 FH 2 P, ik s ) Ay 8 AL ) 3 R B R T 2% B
25, X W O RN 2 HURS IR T ROR R A, B RR
TR UG A HUG B B e 24 H R I
B BIIETT TSR AT T I s R B — 7 ik R
W T P A 20K A L S o X JRR A O 114 34
P TRk, T s TR 25 OB 9 B, SR RT
FRAHE L W A5 25 ) A B 9 4 A AR R I IR
AT AR 06 & B, otk s i 5 22 RhBrgED bt &
25100 PRt PR AR B 25 B A
PR RAFA AR BRCR . FEIRYT b R dn LBk
A BT R 2R A Hu e 24, T {uf bk s ) ) e A7 A
TEHE— 2 K, X i U A] A B — 2 IR T A
o FRE A B FE R EXT R W B IR 9T
Hh, =GR IRE I B T A IR YT AR T . 4
ANTCR, AR —F A X A 0 e
Sl B T R B — YT R, S A A0 ik s

[LEN G SN LR AT S e R R VAN L i) ]
PRI, AEAH R IR TT B o] 9, 66 I 25 5
FZ5IGIT LB HAS T S 4 97 2%, 17 72 W) b 46
S5, Homeida"" ™" 25 56F ntt s [ 5 o] 4 ik e 1A 5%
Wi A 2540 30 1 2R HEAT T IRST, 45 SRR W Ak g R
2580 12 S BT A R Ay (] s I B 24 ik e
Z R, AR SR AR BRA A,
AR TP AL ik TR, B ek, o
A7 AR . 76 BT AU )T 20 R sk 2% ol 3K
2h—— N R 5 4 K 55 BT A A AR
RE T 2 R AR A F AR E O U R L AR
SEYG N T 5 G FE A i e ik s I 1) HPLC 0 2
T, M A AR A AR R S B R A A 2 5 K
G L3 I %) 5 i, 228 ) T R A () 45 25 i i g
TR %) 1 2459 B — IR 22 IR0 2B 0 9 H 2 A8 )

SFRHIESHL

1 MBEFZXE

1.1 #H

1.1.1 KB4 (fERERERR 15 B, 50



R 2 AR 2021 SR 2 HEE 55 B 2

Chinese Journal of Veterinary Drug - 55

Fro AW 12 h FHEFCR ML, Z AR HIFER
FRPTEEE AR R ALY L, 3500 1/min .0 10 min
e RIS, -20 CHRAF

1.1.2 RBMAE HTFRF(BS224S),%LH
b2 (o) A BR S B 5 SO B35 (LC
-2010A HT) , H AR B HEAE B OHL(3 -30K) ,
[ Sigma /A H; W3 4% (GL — 88B) , i ] T Hibk Il
IRA R il A R ] 5 28 58 (SHB - 101, AR M
WA TRABRAF ;12 FLAWRAL (PGC -01D) , b
L RIERHIRHCA PR A A

1.1.3 XA 2 B @ikal, sigma A H]) it
s R 6 B ({83 4l sigma A W] L5 10129462) |
FERIRTESERT (Flury B8, i (PR ) A0 251 A R
OS] S 13021) MR BRURY , T O sh i i 245
H RS AL 7% Mg 2 5350, N 52 Al K2
A MU S A

1.2 Fix

1.2.1 &#%&4 it Discovery C18 (4.6 x
250 mm,5 wm) ; WA Z /K (A/B) S5 % vk
JBE, BB 0. 01 ~30. 00 min, A/B = 43/57 ; £ 1 J% K
330 nm; i 1 mL/min; KR 35 °C ; #EFER 10 L,
U 1.0 mL/min; K0 263 nm; #1135 C ;i
FEHE 20 pl,

1.2.2 PR S usik Beh)  OKS 25 FR EUH 4 R b o
i, FH I E A B B R 12 g/ mL WL 4 ) %o R
a1 8

1.3 AR & AF A vk 3% B B HPLC 7 3% %
AL

1.3.1 ®eRHFBAEFE WH 1 mL R
T 10 mL .04, 13 mL ZFR 2B, e 8 min J&,
8000 r/min &5.0> 10 min, WH 2R L BEJZ T 55—k
i, EERR WK, PRWIRCKRLBEE, T
50 CTFASHE T, sREPIMATE 0.4 mL #
PR35 ,8000 r/min B0 5 min, B EIH W 20 pL
HEFE

1.3.2 FEFERWHR ARy kAt

RS 25 LR AR SRS AR AR AL R ERE 20 pL,
FH_E3R HPLC D7kl .

1.3.3 WINR o bobgmegin g K
W 28 I 6 43 1.0 mL, 43 S m A it i il b
VREVAV , 8 i 3% e b s A VA VRO S 40 301 Ry 2
4.6.8.12. 16 wg/mL, R IR ], #4125 A 5 Ak
PHOTEEERAE WL 20 WL, A Bk HPLC £5 R 5E
FEANVRIE N 3 AT AT ARl i s ] i g RS- 344
SIS

1.3.4 RTHRXE HERRE A HIMKE 1.0
L, SIS TR 7 V85 VAR, ¢ I SRR i T Ak 38y 1%
AR W20 wL I, A B3R HPLC 4504
HEFERFE]) 23 5I4E 0 2 4 8 .12 24 h, iCFHE R ikke
Ji s T F 0 TR SR P AN ) s () A5 4 o T 1)
g T AR B s 2 Y RSD% A RSB

1.3.5 ZEMRE HERIRF R HMK 6 h
2 1.0 mL, I RH s R s oV U, 2 1 2R oAb 3
DA I 20 pL BVE W, H E3R HPLC 454
DU, 10 SR B Y AR i b s )y 0 1 AL, SR Y 06 1
FRE IR Y RSD% 115 A2 1

1.3.6  ®okcFqaX e i B RPbRAE R B (120,90
pg/mL) BIARYE S FE & . ] HPLC #EAT R, 5K 55
% I 2 i v 0 T A S % R JRE i v D g 0
TET A5 A XoF 7 e B2 ) b s ) A o 5 6 T LAY L AP
FEANREER 3 AR, L HE R R % 28R i B 46 %
IR,

1.4 BEHEHBIEEYE KR MEF ok B B
HEIME EERAERR 15 HERESR, SR
253 R RRZH (AR R IK ) 7% Wi ns IR T2 55 570 4 A
FAERPER - Mt &2 5 H R4, e 5 2, S
HRYER SR R FR IR - R A A Hd
BAEM 2 TS KRG RS RS IR FL R 0.5
mL, 2518 12 h J5 L. 7645 2 )5 AS TR] B ] g B
FRICR ML, FH T 28 AT E A5 AR R A 1 1MLV, 3500
r/min 5.0 10 min J5, AR MK, -20 CLAAE, (A
SRR A A BT s B WO HPLC 5



- 56 - HhE 2 AR 2021 4E 2 A5 55 4555 2 1)

Chinese Journal of Veterinary Drug

T R % S 6 2 v b A 1) 5 i EAT R A B
2 BRI 5 25 245 5 28 S I v n s ) 1) i 2%
- WREHh L

1.5 HRFAFRWFAR A TRERE N E
HLL x £ s Kon, MHRIE - BFEIEHE FH DAS
3.1 VR B A5 40 B 25408 T S8, A
HAEHERE (C,,,.) AT N I (AUC) W
W3 (CL) SF-Y95E B IR ( MRT) 25088

2 HEREHH

2.1 FFai iR B2 fos, hE R 2
RTLAF 25 F I b oA o 0 320 nlk v i | Ty B — 25
24 J 00035 HP R 6% B . %) R T 8 MLk g R ) AEAE . AE
27 s R 04 O BE B [RIFE 15. 10 min 2247 G
FUE T, FLA R T RIS AT A 2k

mV

27.5¢
25.0
225
20.0
17.5
15.0
12.5
10.0

7.5

5.0

2.5
0'0 1 1 1 1 1

0.0 5.0 10.0 15.0 20.0 250 min

E1 z=gmEaitE
Fig1 Chromatography of blank plasma

mV

J0BK: 2 A:210 nm

25
20
15
10
5 \
0 1 1 1 ] 1

0.0 5.0 10.0 15.0 20.0 250 min

B2 BMAZmRHEREIEE
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Fig 3 Standard curve of praziquantel in plasma
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1 RemFhEfmuiaeEs R
Tab 1 The stability of praziquantel in rabbit plasma

5 {4 ER B[]/ min RSD/% W TH RSD/% W 5 RSD/%
1 15.049 1544937 152629
2 14.835 1544567 153487
3 15.051 1525471 153781
0.548 0.783 4.262
4 14. 867 1527586 146675
5 15.001 1553673 160751
6 15.109 1529732 142484
T2 REMRFHREMNESELER
Tab 2 The repeatability of praziquantel in rabbit plasma
F5 14 B Bt 18]/ min RSD/% U THI AR RSD/% [l RSD/%
1 15.140 664076 64717
2 15.058 672371 66805
3 15.004 668506 66522
0.552 0.752 4.547
4 15.045 676783 71682
5 14.962 675783 70636
6 15.016 666566 72594
£33 RemPHGERPERRER
Tab 3 The recovery of praziquantel in rabbit plasma
F5 PR/ (g - mL7h) W T X SEBRVERE/ (g - mL7!) IR/ % S R %
1 120 10798537 102. 781 84.763
2 120 10787179 101. 846 89.703
3 120 10788268 101.768 86. 624
86.79
4 90 8107328 76.192 83.786
5 90 8106353 77.188 84.787
6 90 8106259 78.189 85.776
14 it DAS3. 1.1 2R sh J 2 g i i s,
" SR 25 A 20 24 0 I o A s
5 08 SN 5 TR, 425 16 S 2 L3R
20 P MR Y 25 0 R B2 (€0 43 50 1,163 0. 013
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ol XA e B0 12 6 AT, MG A 2 I e e

B ]
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Fig 4 The concentration — time curve of single

administration and combination of rabies attenuated

vaccine inrabbit plasma

2R R AL (AUC, ) B350 2. 043 +0.025
pg/L - h f12.068 £0.279 wg/L - h, A A5 H M
TS 2, B 2E 245 HIKA 45 25 1 I TP
WS ] 1) ST 34 5 88 15f [|) ( MRT ,_,, ) 4351 43.976 =
0.423 h H13.735 +0.398 h, Bl 25 25 () g w5 T 1k
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Tab 4 Concentrations of praziquantel after single and

combined with Attenuated rabies vaccine injection in rabbit

P I BA R MK
K I Asf [ M g ] 5 £/ Nk s ] 5 11/
(pg-mL™") (pg-mL™")
2 min - -
5 min - -
15 min 0.045 £1.138 0.0634 £0.978
30 min 0.331 £0.493 0.313 £0.485
45 min 0.771 £0.281 0.841 £1.615
1 h 1.163 +1.280 1.233 +1.675
1.15h 0.789 0.339 0.798 0. 168
1.5h 0.370 0.296 0.407 0. 542
2h 0.228 +0. 401 0.2297 1. 142
4 h 0.160 £0.697 0.160 £0.595
6 h 0.101 1.311 0.094 =1.205
8h 0.064 0. 824 0.062 1. 147
10 h 0.035 £0.859 0.037 £1.776
12 h 0.017 +1.648 0.017 +1.174
24 h 0.007 0. 171 0.005 0.410

x5 HMEHEBEHEHNMNLLE P ER
AR NZESE (v £5 ,n=3)

Tab 5 The pharmacokinetic parameters of praziquantel in

rabbit plasma after single administration and combination

of rabies attenuated vaccine( x + s ,n =3)

Z’iitfjljj W BRI 2K Fﬁééﬁéﬁ
=S M s ] 113 H i s )
) /L 1.163 £0.013 1.485 +1.232
AUC g, pg/L+h  2.043 £0.025 2.068 £0.279
AUC(.., pg/L+h  2.056+0.037 2.074 £0.275
MRT ., h 3.976 £0.423 3.735 £0.398
MRT, .., h 4.133 £0.552 3.820 £0.312
VRT (o h? 18.929 +8.289 15.818 +7.399
VRT 0.y W2 23.127 +10. 173 18.102 +6. 102
b h 2.882 +1.843 3.268 +1.226
CL L/h/kg 48649.935 +887.795 48746.544 +6041.758
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