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Table 1 Ni** Ion Binding to BSA with Sufficient Cu?*, Ca** Ions
Niz© +HSA Ni’® +HSA Ni’* +BSA  NiZ* +BSA
et NETHHSA e (segn)  NUEBSA e ()
strong binding sites of Ni (1I) 2 1 2 2 1 2
binding constant K 6. 60 x 10* 4.21x 10 4.95 x10* 6.32 x 10* 3.99 x 10* 4,82 x 10*
Ni*; vl Cu(II) HSA BSA Ni( 1I) ,
HSA  BSA . Cu™* \
Ni( 1) "1 Cu(1) HSA BSA ,
N- , N- Nt
Cu™ Ni™* Lewis NO
, N- , [4]:
Ni( II) N- , Asp  aNHs, His’ N
, Asp1 Ni( II) ,
3 ,Cu” HSA BSA N
\ Cu( II)  Ni( 1) , HSA  BSA
Ni(II) Cu(Il) , N
Ni(Il) ca” JNi(II) HSA BSA ,
, Ca’ Ni( IT) Sadler™  Ca( II)
\ HSA BSA Ni (1)
2.4 pH Ni( 1) HSA  BSA
4 Ni(I[)-HSA Ni( II)-BSA -
pH(7.43)  pH(5.0)
4 .
, HSA  BSA Ni( 1) pH
pH( 5. 0) ,
pH K pH( 5. 0)
K 2 1 6 8 10
’ ’ [Ni2*1/ (mol * dm~* x 10*)
, Ni( 1I)
, pH ne vs [Ni']
, Ni( IT) -HSA Ni Fig.4 ncvs[Ni'"] curves. The concentrations of
(11)-BSA ’ BSA HSA or BSA are 1.0x 10 *mol * dm™*
Thr2 HSA AlaQ, pH(7.43): Ql\.li( II)-HS A IN‘i( 1I)-BSA
pH(5.0: A:Ni( I)*HSA x: Ni( I[)-BSA
, Ni( II) Ni
(1) HSA BSA N-
Carter " HSA , N- [ A hi
Ni( 1I) HSA  BSA W, 2
\ 3 . Ni(II)-HSA Ni( II)-BSA s e




1 :Ni(Il) HSA BSA c 77

R N-  Ni( II) , Ni( 1) ,
" HSA BSA T-R R « 7,
, h h>  hs Ni( II), ,
pH ,LHSA  BSA  Ni( II) 2
pH(5.0) , Ni( 1) 1,
+:3 Ni( 1) ,
|2|7 , N- ,
'Hisg'Alag'Argm', His, Arg ,Ala ,
Ni( 1)
! HSA  BSA 20x10°" 3.0x107" 4.0%x10° " mol* dm™’
Ni \ 1.0x 10" *mol * dm™’ Ni( II) HSA BSA
pH R , HSA BSA , 2 X
[ 1] HU XurYing( ), SONG Zho ng-Ro ng( ), SHU XiarDong ( ) et al Zhongguo Kexue ( Chinese
Sci.), 1997,27(2), 75.
[2] ZHOU YongQia( ), TAT JunZhef ), LIANG Hong ( ) et al Gaodeng X uex iao Huaxue Xuebao
( Chem. J.Chinese Univ.), 1996, 9, 1331.
[3] LIANG H ong( ),OU YANG Di( ), HU Xur Ying( et al Huax ue X uebao (Acat Chimica
Sinica), 1998, 56, 662.
[4 ZHOU YongQia( ), LIANG Hong( ), HAO Y urrQing( ) et al Wuji Huaxue X uebao( Chinese
J. Inorg. Chem.),1992 8(4), 382.
[5] LTANG Hong( ), LU O Jirr Xin( ), BI Xiarr Shu( ) et al Guangxi S hif ang D ax ue X uebao

(J. Guangxi Normal University),1993 11( 1),41.
[ 6] De Gruyter, W. et al Concis Encyclopedia of Biochemistry , Berlin,1983.

[7] LT SheTing( ), CHA DangMin g ), ZHANG HongZhi( ) et al Guangxi Shifang D axue
Xuebao (J.Guangx i Normal University),1998,16(3), 43.

[ 8] LIANG Hong( )> XING BemrGang( ), WANG XiwrJian( ) et al Kexue Tongbao (Sci.Bull. ),
1997,42 22), 2395.

[ 9] Fersht A., Translated by DU Jin-Zhu( )» RU Bing-Geng( ), WEI Xin-Cheng ( ) The
Structural and Mechanism of Action of Enzyme (B8 #)%5 % 1F A AL#)) , Beijing: Beijing University Press,
1991, p292.

[ 10]Sadler P.J., Viles J. H. Inorg. Chem ., 1996, 35, 4490.
[ 11]He X. M . Carter D.C.Atomic Structure and Chemistry of Human Serum Albumin, Nature Press: L ondon, 1992,

358(6383), 209.



e 7R e 16

Binding Equilibrium Study between Ni( I[I) and HSA or BSA

SHEN Ximr Can BIAN He Dong TU Chir Qiao ZHANG Hong-Zhi LIANG Hong
(Institute of Bioinorganic Chemistry * Dep art ment of Chemistry and Chemical Engineering,

Guangxi Normal University, Guilin ~ 541004)

ZHOU Yong Qia SHEN Pamr Wen
(NanK ai University Department of Chemistry, Tianjing  300071)

The binding of Ni( II) to human serum albumin(HSA) or bovine serum albumin (BSA) has
been studied by equilibrium dialysis at physiological pH (7. 43) and pH(5.0) . The Scatchard analysis
indicates that there exists 2 strong binding sites of Ni( II) in both HSA and BSA at physiological pH
(7.43), but only 1 strong binding site in both systems at pH( 5. 0) . The analyses of Hill plot indicate
that there exists strong positive cooperative effect in these systems. The N-terminal are probably the
together strong binding locations of Ni( II) and Cu( II'), which suggested through competition be
tween Ni( I[) and Cu’" Ca’ ions. It also suggested that N atoms are the main coordinated atoms.
Cu’" ions induced an antagonism effect on Ni( I[)-HSA and Ni( I[)-BSA systems, and Ca’" ions have
litter effect on Ni( I1) binding to HSA or BSA.
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