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Abstract ; To study the pharmacokinetics and bioequivalence of domestic and imported benazepril hydrochloride in
dogs, 20 healthy Beagle dogs were randomly divided into two groups. A two—period crossover trial was designed to

batches the tested product and reference product at a single dose of 0.5 mg / kg body weight, respectively. The
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plasma concentrations of benazepril and benazeprilat was analysed by UPLC —MS/MS. The pharmacokinetic
parameters were calculated by WinNonlin5.2.1 software and the bioequivalence of the two products was evaluated.
The results showed that the T, of benazepril hydrochloride in the tested and reference products were 0.85+0.36
and 0.98+0.40 h,respectively, C  were 65.85£31.14 and 52.02+25.79 ng/mL; AUC,_, were 46.98+29.77 and
40.54+20.76 h + ng - mL™'; AUC,_, were 48.28+30.05 and 41.54+20.85 h - ng - mL™". The T, of benazeprila
e Were 63.05+28.44 and 55.29+

36.01 ng/mL;AUC, , were 249.09+87.90 and 212.50+90.03 h - ng - mL™'; AUC,_, were 274.15+93.86 and
264.42+161.86 h - ng - mL™". There was no significant difference in T, , C AUC,_, and AUC,__ between the
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and the reference product were 1.78+0.55 and 1.90+0.72 h, respectively, C

max 9

two formulations (P>0.05). Double unilateral two one—side ¢—test and 90% confidence interval results suggest

that the two formulations are bioequivalent and clinically interchangeable. The trial provides a scientific basis for

veterinary clinical use of the drug.
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Tab 1 Gradient elution procedure
WfE]/min - 3/ (mL - min™')  WEIAH A% WEhAH B/%

time flowrate mobile phase A mobile phase B
0.0 0.3 95.0 5.0
1.0 0.3 95.0 5.0
3.0 0.3 10.0 90.0
4.0 0.3 10.0 90.0
4.1 0.3 95.0 5.0
5.0 0.3 95.0 5.0

2.5 JriEA SR Z RN M (MRM ) 49 #4%
2 55 B IR (ESD) (E B 44 BAE .
3000 V;HEFLHLE .40 V;3E B HTH] .0.061 ; 256
H (L/h) (850 HEFLAFE (1/h) 11505 LR .
400 °C ; B FURIREE . 150 °C 3 EhfiR DUARE ) | DR
FIRL LA S AR F] MRM BEAG I S50 L% 2,
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Tab 2 Ions for monitoring

LR BB T m/z THET m/z HEALALR/V 1z N G BT/
drug name parent ion product ion cone voltage collision voltage dwell time
NS e 351.3" 35 21 0.061
. . 425.2
benazeptll hydrochlorlde 190.2 35 30 0.061
171 R 3 1] 37 351.3" 30 19 0.061
)J]I?Eu]:'H\L 1973
benazeprilate 190.2 30 28 0.061
————
el 3774 234.3 30 19 0.061
enalapril
BRSNS R R AT E B T Y X

2.6 JrkF IR XFERER DUARE A | DU A
B it ARG 5 R | TS AR M, B 5T
AR

2.7 MR A REAE  UKF R BCE R, F
AR PSR R B EL 0.5 mL M2 F 2 mL B0
B A 1 mL S (FWREE SN 100 ng/mL (19
FR) IAHE 1 min, {8 & 304 B O ALEE 4 C &4
T 15000 r/min, 0> 10 min, B F{H# 0.3 mL 0
AZE]2 mL 808, A 0.7 mL M4k, B4
IFERE S IEAT T 10 f5 RGBS, IR E 1 min, 7E 4 C 5%
£ 15000 r/min, B0 10 min, B_EiERGE A HLIE
JI5(0.22 wm) , 7 UPLC-MS/MS 44T,

2.8 BAFAIEG AT AR I AR R DUIR
S I 0 DTS A 1 i B DA RO 30 = b o 22
(xts) T, 20BN 14 WinNonlin5.2.1 4b 3
Bl R AR B SRR, SR & 208 1 &
#r. .. C.. AUC, F1AUC, %, iz Graphad

prism 6.01 ZXFFAERE, R H] SPSS 19.0 FAF Xt 24
C,... AUC, I AUC, . (AT XE b3 ) pEFT £
R Ty 225001, T, N R Ast )i 250, R e X5
FEA, R FAE S 80t H o, I i v 25 5
545, R )5 ] winnonlin 5.2.1 1 bioequivalence
AR5, SR 2 i 5 32K
Z )1 90% A7 X 8] , 41 W 24 49 ) 14 £ ) 45 38 vk
Hr P>0.05 R/RTLE R B #E,P<0.05 FnEHF
F,P<0.01 £ 50w,

model #

3 & B
3.1 FHFRRBER
3.1.1  RHE ZIEIE, AR5k B ARSI R

(LOD) 4 0.05 ng/mL, f ik i R (LOQ) 4 0.1

ng/mL, i /& AE W) SRR 2K

3.1.2 AR AL E  ERER VUK A AL
TR AL A 1M 28 96 FEAE 1~ 200 ng/mlL 3 [ PN £k 1

KRR MR r=0.999, 1% 3,
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Tab 3 Regression equation and correlation coefficient of benazeptil hydrochloride

it LMEAEHE/ (ng - mL7") [l 75 % HRERE(r)
sample Linearity range regression equation correlation coefficient
ER R DU F)
benazeptil 1~200 Y=0.126582X+0.00434 0.999729
hydrochloride
e
DUIRE AL 1~200 ¥Y=0.100299X+0.008967 0.999098

benazeprilate

Y 25 E S RS AURRTEI AR LU X« IR 07 (9 25 v 22
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Tab 4 Recovery and variable coefficient of benazeptil hydrochloride in plasma

) A0 LA AL AE 1.,10,100 ng/mL =K
DU ) F0 DU A h i i SR S B S 6 vk, P LA IRIBCRIGTE 85% LA I, MRt e, L8
4 AR, HOE S R BT E T RMPICR 52 R RECV<5% A ZE T RECV<10% K%

Tk ISR/ % (n=6) /% i1/ %
/(ng - mL™") recovery intra—assay inter—assay
concentration 1 2 3 4 5 6 ks [\ ks CcV
92.34 9325 9452  93.63 94.08  90.19 93.00+1.57 1.68
98.21 97.25 9543  99.31 96.58  97.99 97.46+1.36 1.39
1 100.25+7.47 7.45
90.20  94.88 88.75 91.23 9387  97.66 92.77+3.31 3.57
100.05 110.97 110.45 110.63 110.01 110.20 108.72+4.26 3.92
97.05  99.59 101.02 101.53 102.85 104.48 101.09+2.58 2.55
107.90 106.15 108.12 106.59 108.12 106.04 107.15+1.00 0.94
10 106.77 £5.22 4.89
106.20 106.60 100.40 105.80 106.70  107.50 105.53+2.58 2.44
112.77 108.51 117.02 108.51 113.83 119.15 113.30+4.35 3.84
110.13  109.58 107.53 106.32 111.87 112.66 109.68+2.44 2.23
115.12 116.14 108.81 114.97 109.45 106.53 111.84+4.05 3.62
100 109.79+3.80 3.46
109.94 112.21 113.65 108.42 114.34 110.58 111.52+2.28 2.04
100.93 107.22 112.37 105.26 104.85 105.98 106.10+3.73 3.52
x5 IMEARERTEORPOMELKESETRRY
Tab 5 Recovery and variable coefficient of benazeprilate in plasma
Tk e B/ % (n=6) LM/ % LIl %
/(ng - mL™") recovery intra—assay inter—assay
concentration 1 2 3 4 5 6 xS Cv xs Cv
90.20 101.86 100.56  99.02  96.37  102.75 98.46+4.63 4.70
88.00  92.20 100.00 99.20  98.00  98.40 95.97+4.78 4.99
1 97.62+5.91 6.16
94.17 8738  90.29  88.35 88.35  96.12 90.78+ 3.57 3.93
100.05 108.00 105.43 103.87 107.00 107.22 105.26+2.95 2.80
88.55 83.99 8693 88.25 90.78  91.59 88.35+ 2.74 3.10
95.22  100.00  92.34  98.71 98.11 96.22 96.76+ 2.77 2.86
10 97.25 +8.53 8.77
96.20 91.23  90.35 97.37  95.81 94.35 94.22+ 2.84 3.01
110.75 10430 109.68 106.45 109.68 117.20 109.68+ 4.41 4.02
105.97 104.46 101.08 106.02 106.11 105.97 104.93+£1.99 1.89
108.91 109.46 104.80 106.02 107.04 104.20 106.74+ 2.14 2.01
100 106.18+2.82 2.66
107.18 111.19 101.19 104.29 110.29 104.11 106.37+ 3.89 3.65
101.45 109.13 109.75 107.78 107.88 104.15 106.69+ 3.22 3.02
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3.1.4 A&EM ERFRDUIREA] | DUIRE A Hr LK N
BRI 37 1) 7 it AL RS, = IR CE 11 h S A
FaE , g B LT AR AR b, (Fh PRIE 25 S 1 o
TP, R S AL SRS R it LRSI A S SR
fil 3 A S A D SRR AR e M B
DATERGEI AR (S B, 10 388 s 2 A il

3.1.5 ARsom Sk igeml e, bk bR Al
FEAK (1 ng/mL) . H7(10 ng/mL) & (100 ng/mL)
AU R BTG R 0 4 R L IR R 1
SOV ICFHIA &, R 122.5% , P EE R 114.1% , @ik
FEHR 110.9% ., VUIRE FIHr E MK (1 ng/mL) |
(10 ng/mL) .55 (100 ng/mL) =¥k 5 IR A7 5L 44
N AEAE AR DX 50 T R DUIR K ], 76 AR ok B fsf
LRI SRAE N 114.1% , 7F H e B i 52 9
JFEFORISVER S 2 95.9%, TE = kR IR R
IRy S5 o s 5 P 55 & 87.9%

32 REFIEERBBNBLEAF ZKEFS5L
Gy L fn 2GR E R B A AE REBEN&E

60 r

(0.5 mg/kg) 1 R ER R UL ARE I A J5 , AS [a] Bsf i) )
PR 323 RN 2 L i ok 7 A4 S 255 1t 245 3 — ik i) iy
UL 1, 2k B2 i [E] 4548 & ] WinNonlin5.2.1
MRS HOT S KA 247 P & B 4 B 58
LA SE R 6, HE L ATLEN, ARS 1T
At R AZ AR IS AR TR DU 78 R R 9 BAT mGR
B THBREC PSR DU A B A R T
THBR G218 SR A
33 AMFHERBEER R SPSS 19.0 41t
SERAESHC,,  AUC, 5 AUC, , (B 7 Xt 8
AbER) HEAT 22 R J7 225307, B S AEE 7 il ] )
%WH&AW@WiﬁwKE%UBMBL%%ﬁ
ST, (CRPEAT X H A 30 13 AR S 80656
%%im%ﬁﬁ%%ﬁ%ﬁ%u5MB%m%ﬁﬁ
TP LS KA Y 1 SR W ) ) A7 A6 AR 258
HATAEY

K H winnonlin bioequivalence model i

SERLPERS S AR IR T

=
o
T

—— the reference of benazepril
—8— the reference of benazeprilat
—&— the test of benazepril

—»— the test of benazeprilat

[
=]

concentration/(ng * mL™)

0 1
0 10

20 30

time/h
1 REBEFIZEOMR(0.5 mg/kg) 2hEg NAILF 5 5, hlg AR F 70 DRI 7RI F 1925 B g 22 B

Fig 1 The mean concentration—time curves of benazeptil hydrochloride and benazeprilate

in dogs after single oral administration of benazeptil hydrochloride at the dose of 0.5mg / kg body weight
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F6 RBEFEOAR(0.5 mg/kg) L NALEF H/FRER AL F N NME K EZLHFESH (n=20)

Tab 6 Summary of the mean plasma pharmacokinetic parameters in dogs administered a single oral

of benazeptil hydrochloride at the dose of 0.5mg/kg body weight(n=20)

AR R DU F) DR A it
B benazeptil hydrochloride benazeprilate
Parameters Z L S S " i
Reference Formulation Test Formulation Reference Formulation Test Formulation
T,./h 0.98+0.40 0.84+0.36 1.90+0.72 1.78+0.55
C,./(ng-mL™") 52.02+25.79 65.85+31.14 55.29+36.01 63.05+28.44
AUCy_/(h * ng - mL™") 40.54+20.76 46.98+29.77 212.50+90.03 249.09+87.90
AUCy_,,/ (h - ng - mL™") 41.54+20.85 48.28+30.05 264.42+161.86 274.15+93.86
F 115.86%+4.55% 117.22%+25.87%

F7 RBEFIEOMK(0.5 mg/kg) Ehf NABEF| 5 HhEE DUAR L F) %0 DUAR L R HL B 4 M & R0 3 47
Tab 7 Analysis of bioequivalence in dogs administered a single oral of benazeptil hydrochloride
at the dose of 0.5mg/kg body weight

90% {7 IX.[1]

B3 90% of confidence interval M WA R v
Parameters TR R DR A1) DRl r criteria of bioequivalence
benazeptil hydrochloride benazeprilate

Cpax/ (ng - mL7") 96.71% ~ 113.15%
AUCy_/(h - ng - mL™") 94.82% ~114.76%

AUCq_,/(h + ng - mL™") 95.39% ~ 114.38%

87.09% ~112.91% 70% ~ 143%

93.54% ~ 106.46% 85% ~125%

94.52% ~105.48% 85% ~125%

& HC,, AUC, , AUC, . T, dEATHIEY)
SERUME S b KA B A SRR B TG AE R AR 25 A
PR W) A 7 1 R 1R DI 5 R nE RS e 5 AR N ) A=
7 I R R DU 1 AU ELAT A W A 3
4 I i

FoA% R B L 1 IR ER TR DUIRE 1) R )5, 3R DL
TR A U TR 25255 1 h Z 00 C,, 3K 3 i
2V BE SR I 25 e BE R R R R 2525 6 h I 2l
W FESEARTE 1 ng/mL LA, DUAR il 47 1 U B[]
FeIR 20, 25k i ¢, MILEEAZS)E 1~2 h,
DUR: ) 7 o] 4 399 9 3kl R i N ACE, A 25 )
24 h 7E 13K AT AT RS 3 DUz, 2% I i A
FR R R DUAR - 1) A J5 8 /0 ] RS AR 4 B S 41 1
fEH 24 h,

SRR DU A T, 4 0.98+0.40 h,

C,..0H52.02+25.79 ng/mL, DR FIFi ) T K

1.90£0.72 h,C, N 55.29+36.01 ng/mL, X 5%
A G £ R DUIRE A T, R 0.54£0.10 h,C,,.
M 565.32 + 148. 33 ng/mL, DR A+ 7, K
1.17+£0.41 h,C_ } 124.68+25.67 ng/mL [ 2 75
Ko M Qian 55" 9FM T —FhEh i DUIR K ) 5 5
il 7] (FORTEKOR ) 7E R A4 A (1 LR W) S5 500V | i 26
i DU ) 5 DS 2% R P A R AR PN 114 2 3l 2 S
SAIRIGE N —F, T N King %78 8 H &5 1
A R xR R DL ) K DUAR K7 R 1 245 4K 3 )
SERFTE IR, A% R 3% 0.5 mg/kg BAUR TR ER 2 L
AR5 ,0.5 h 35124 e 32 T i G H 4 /K g Ay D
TR AL, DUAREFIHLAE 1.25 h Jotoik B 5ok gk
., BRARFERR A5 45 3R 0 22 T Re & th TR
R AR (AR 2 2 R RN 45 2h) | R
(SRR ) AR IS DA AN F] 5 RS A AT
ReSE th TLA AR Z IR A 47 78 2 KT 5| i
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T, JEK,

AN FEA D S R i iR B B, 4 24 JE 4
HE 16 AR IEAT R L, 52 S FL 4L TE 24 h
{18 DA A1) 7 1l 24 9 B2 248 43 1) 02 1.61£0.21 F
2.4920.19 ng/mL, #/NTFAHM 1720 €, , 52K
AR A= A F %7 117.22% +25.87% , K T
80% , PR LA TR B0 11 0 SR o5 -5 ARl 35 U A 1) 4
%E%%ﬁﬁ%%*ﬁﬁo

AR MR A A ) S A5 S AT AR SR TR
¢ KB 90% B A5 DX A G v 13 A i DA 19 4 ) 551 114
ARV, S5 R AT G I N 5 T 24 2R ) A
SR R A ) 3 B AL 1 A= S D R R
FHIFN R 25558, A6 PR 1 v] LUAH B AR, S 54 B2 I R
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