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Deter mination of the inhibitory activity of angiotensin converting
enzy me inhibitor captopril by high performance capillary electrophoresis
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( College of Biological and Engineering , Jiangsu Univerity , Zhenjang 212013 , China)

Abstract: Aim To establish a method for determinate of the inhibitory activity of angiotensin converting
enzyme inhibitor captopril by high performance capillary electrophoresis . Methods The characterstic absorptive
wavelength of hippuric acid determined by ultraviolet spectrophotometer is 228 nm. The method employed a
melted capillary column, 50 mmol*L™' phosphoric acid ( pH 8.3) buffer solution, inject pressure 4.8 kPa,
inject time 3 s, separation voltage 20 kV and detection wavelength 228 nm . Results The reactant and resultant
was separated completed within 7 min. IC;, of captopril was 0.019 pmol® L' . Captopril is a competitive
inhibitor , which was proved by enzyme reaction dynamics . Conclwsion The method was shown to be accurate ,
simple and rapid and can be used for determination of the inhibitory activity of captopril .

Key words : high performance capillary electrophoresis ; captopril ; angiotensim converting enzyme inhibitor

( angiotensimr converting (‘angiotensimr converting enzyme inhibitor, ACEI)
enzyme , ACE, EC3 .4.15.1) . ( captopril ;SQ14225) .
s 1 C (‘enalapril)
11, R —_— ACEI ACE
() ACE , - ( Hip His- Leu ,
ACE II HHL) ( hippuric acid) ( His-Leu,
, e, HL) ,
) - AR
Hip- His- Leu
: 2003-01-28 .
« » (2001012) . , 228 nm >
Tel : 86 - 511 - 8780174, Fax: 86 - 511 - 8780073 , . HpLC P

E mail : mhl @ujs .edu .cn, xzhfood @163 .com

5



* 844 - Acta Pharmaceutica Sinica 2003 ,38(11) :843 - 845
( HPCE) 10 pL
. Zhang " (57 cmx 75 pm
ACE , D) , pH8.3 50 mmol*L"'
ACE , His- Leu ( 1% SDS), 25 C, 4.8
Hip- His- Leu . ACEI kPa , 3s, 20 kV, 228
, ,  HPCE ACEI nm.
captopril
ACE L) x i
Asp- Arg- Val Tyr Ile- His- Pro- Phe- His * Leu( Angiontensin I) - 150;(1)1( r)nin) = =510 Cyy (1)
ACE 1% ( pmol® min” l) 5 Cuip
Asp- Arg- Val TyrIle- His- Pro- Phe + His- Leu( Angiontensin II) (umoleL') .
ACE L. ’ Captopril ACE
HHL AéE o HLII R= A;\B"IOO% (2)
, His- Leu R captopril  ACE ;A
ACE . ACE  ACEI , ACE : B captopril
, HHL , .
ACEI Captopril 0.203,
. 0.406,0.813,1.625,3.250  6.500 mmol*L"'  HHL
<;>»((':')—(;1y-ﬂis-Leu—»(AC'S : >—(('j')—(;1y+ﬁis-Leu _1( > . ) 0-014  0.028
pmol® L captopril ACE , ,
Hippuryl-L-histidyl-L-leucine (1) ’
Figure 1 Principle of determination angiotension 1/V 1/S ( 4.
converting enzyme
1 HHL
COULTER P/ ACETM , 228 nm
( Beckman ) ;CARY 100 ( Cary JHHL 210 ~250 nm ,
) ; ACE ,HHL, Sigma ,
; HPCE 228 nm
HHL 2
HHL - 0.1 Caoptopril ACE 2. ,
mol* L™ (pHS.3) 0.5 mmol* L’ [5]. pHS83 50 mmo*L'( 1%
HHL 1 mmol* L' , 190 ~ 300 nm SDS) ,
, HHL HL ,Rs 0.91.
HPCE captopril Cushman 50 mmol*L™' pH 8.3 ( 1% SDS),
DW '’ captopil 0.1  HHL HL ,Rs  1.88. 50
mols L™ (pH 8.3) 0.0l pmol=L"' mmol* L™ pH 8.3
, 10 L, ACE(1U 0.1 mol*L"' 3
10 mL.pH 8.3 300 mmol*L™' NaCl )5 50 mmol*L™' pH 8.3
uL, 37 C 5 min, 6.5 mmol* L' HHL 1 mmoleL"' ,
( ACE )50 uL, 37 C
30 min, 1 mol*L™' HCL 85 puL Y X ,
, 150 uL. pH 8.3 Y =236 629 X+1 004,



captopril * 845 -

r=0.999 4, :0.01 ~ 0.2 mmol*L'
(n=3), 96.85 % ,RSD  2.35 %( n =
6) , 0.005 6 mmol*L™" .
) (1) vV,
(2) captopril ACE .
4 Captopril ACE
Captopril ACE 3.
0.005, 0.01 , 0.015, 0.02, 0.025
pumol* L™ captopril ACE ,
3,
, (2) captopril ACE ,
captopril Gy ( 50 % ACE
) 0.019 pmol*L™'. Fujita
H*! (0.022 pmole L")
Hip- His- Leu , 228
nm R o
607
3
A
-
<« 40
P
Z
&
<
& 201
4
2
0 T T T ’_;L T JLJL h 1
0 1 2 3 q 5 6 7
60 3
B
i 40 -
=
é 20 +
1 2 4
0 :}—v—v—*ﬂl—bﬁ
0 1 2 3 4 5 6 7
¢/ min

1 : Angiotensin I-converting enzyme ; 2 : Hippuryl- L- histidyl- L-leucine ; 3 :
Hippuryl- L- histidyl ; 4 : Hippuric acid; A: Control ; B: Add captopril in the
incubated mixture

Figure 2 Representive chromatograms for an actual assay
mixture which contained the substrate , captopril and
angiotensin I-converting enzyme incubated as explained in
the text
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Figure 3  Lineweaver Burk double reciprocal plot for the
effects of captopril concentration on the activity of

angiotensin converting enzyme at different substrate levels

5 Captoprii ACE

Captopril 5,
, captopril 3 Y
, Line weave- Burk , captopril
. . , captopril
ACE , ACEI ACE

References :

[1] Cushman DW, Cheung HS. Spectrophotometric assay and
properties of the angiotensimr converting enzyme of rabbit lung
[J]. Biochem Pharmacol , 1971 ,20(7) :1637 - 1648 .

[2] Cheung HS, Wang FL, ef al. Binding of peptide substrates

—

and inhibitors of angiotensim converting enzyme : importance
of the COOH-terminal dipeptide sequence [ J]. | Biol Chem,
1980 ,255(2) :401 - 407 .

[3] WulJ, Aluko RE, Muir AD. Improved method for direct
highr performance liquid chromatography assay of angiotensimr
converting enzyme- catalyzed reactions [ J]. | Chromatogr A,
2002 ,950(1 - 2) :125- 130.

[4] Mehanna AS, Dowling M. Liquid

determination of hippuric acid for the evaluation of ethacrynic

chromatographic

acid as angiotensin converting enzyme inhibitor [ J]. | Pharm
Bioned Anal, 1999 ,19(6) :967 - 973 .

[5] Zhang R, Xu X, Chen T, Li L, et al. An assay for
angiotensimr converting  enzyme  using  capillary  zone
electrophoresis [ J]. Anal Biochem, 2000 ,280(2) :286 -
290 .

[6] Fujita H, Yoshikawa M. LKPNM: a prodrug type ACE
inhibitory peptide derived from fish protein [ J ].

I'mmunopharmacology , 1999 ,44(1 - 2) :123 - 127.





