
dLa.l iF ls" j+ 6Li.i.ll (5'-NT)j-c!"uiJsJ+ '5 p,+Yl crlJEtj3'l +"sr

f$l -,1li1 gr..t,.aeJl p.t

'+drri 6.,.".3t* tutLtlt 
cJb Cl* 

roi'l+ dPL^'l *lJ'l

ajt/l , ,'+uct r ,''U'<3 i*1,

6lJrll , c4;'Si , ''y)<1 luL

il,a..rll -ji! 4'..t*lr ,r Jl*l d)^ sJ+;liiJl-e iJ*iJl (5',-NT)J-$.il41SF'5 p;l c,l-$ls'l is>ll

c!t--:r gl qiEill ,',rlr,'r- e>!f e,l.ui.Ic Tris-HCl +rll &l*Jl rllii-L pHJ 't+'--e-g:l g')13

"r}s ,,s .t^Gl (r" 22) i+JlJ.ll i,;-.,p!l ric &u[ll ac} d+ lx, flolJEls.]l Ll ' (6" 37) '+ di"li

-rtsiil ',+tu.]l 
-, r:+.*ll crE3r) uls ll , s',-NT g:l ag; &(zo*' Mn*2 Mg*' ) i+jiill &ujj)l

,fLii]: zniL;;-jJt g.rl J*Lt u-jr .,3 '

,#-:ll jtslB-:rl of.Ui .J" (5'.,. .i(Jl qrcl-i^$ iJ'J i-j)-+ ':g'".1*ll ,+Jr.ll

LF+ qt -Ir,,EJJISJS -'J rh; 'rtti<,, '(10)el-!L iiJll AIDS

&jrs Jl g.!.;Il l-..-:. Malignancy ;.r"lbJl .rl-rYl

6 q:g tlJiJl raj elb.1c )i;i .(")a,rt:,iJt aEill oi rh-'il

el*!L eiJU^ ur.,,.1.ll .rl!-r.+ diJ*ll rr J* qrf djfil i+I-i

.("L+^:t L'b-J.l.ll pIJJJ

Anemic aLll .j! iJl*ll OlJiill dJ D: r)!:-l-,J-r
i-+lLi ,J;.:U-1 !-3J,u*Jl-.p9 .!,,,14i!l ir\- a$lJ.cJ df 6rtJl rats

,rj .(13)'r-r,u\ tc", li -il-.-:l iiX -rlrr".+ -,1;!-llds.1# -'5 erJ

-'5 ej-:l i'-iL-r 4l-ii:l J 4i-'1- i*l-,;+ ltl J: u+r

.(14)r\--y1+ ljJti^ eJl -lii .*--r pr {-[*l ,r,E j$'.E]K]'

)!,l3dSJ# -'5 eul d.lJtH," dn'l LiJJEll cEil rt+*l ,r-ls

",;.-+ 
14llJl l.:a*l.p d^,3; Ol U,,'Li rni iif,i,.I c+lv)l qi

r#;. ar d*l u l+3jp. "Dlii^ll 6;;iYl ol;J:ls^l 4SJ.ll uFlJJl

,Je 4J;ilJl d tryt liA 4+^1, g;$l u*fil Jr$l dllr rJl Jii

drlJ-.:M dllK3 l$ill jil'l eti-y -'5 crl+-r*ls-e.dl oL"j;u-

.!)jJl eJli g;-1,irYl

; .JsJ ,3J.,!3 $3..J

: otj'9.11

0^,'.-r #l: e$ -lii.f-r 6r J*l en 5'-NT dll i+'n i
d-+JS d,:,J* dr-- dl -.;,ii g. ad:i" c'YLl:l" v iilc(54)

,"J J.-l U+E-- Lajil ol tll rjfs ,-1. , -S.tll el-.,pl 'u' o-+lnll

4- k!_.rti^_: aL (85- 7) p-,;t"cl csJisr ,:lrl(32) : t6122\

(&Ljl 25 r JJi 31) i.iJg (56; '''t;,r:lt i*'++Lll eYlJ!

.a! (62- 18) .r+ rr1t"'t ''' -:l-r'

: frll d"a' .;u.irri

disposable 4S$-,)L .J-.9 ,J 6--u r:-,r:ll ,-r r$ .+ d

\o. .+ dl ,i.3 O;.l i-i-/l ;-,11-,p'r+-.rr d ii;l '-'!:i- f3 tubes

i-i$J;-U 3000 asJ*r 9;-6!l rrLll jq+ ,J C+. Yl 4-r d

- 5'- Ou--:ArYl Jj. sU-Cl i$Lt- 5'

(Pi) gl Gll '+ oti-jili illi ,+
jlJlJ qe."SruJl 3i -,;r-ol-.,1ll FJ ('5)

6lJEl-r-ll l:l JEr.r'EJrlSlj. 5' e>t

L-^-i3.!l j,*r,-EJJlSJJrll djil tc<lt"J ."Jl

,-r-1 , gnl3iJl ijrLl"ll it Jjill

qt'jX:l+lJl JttiiJ: ol-FtiiJ rJ.

Jh-I. 1+ l$-,,Jt -,,tt:ill:
r-f: J liisl ' ;J"' lU lrAJ

JJr-JlJllSJx -'5 J +-Ft* Ctl'+-,,i

iL-lr jitt iJs d ejiu crl-./:lii"

4-Iill qe-r 4l slJ,E[i^ L*i r-r-rJi-
(a)i.,Gll o.e J. diill "j+J ef

rijju a;EL-ri. 3'* g^ (5)1t

Neurospora crassa "* r-t-LY

g 6jil.l oJJLuL. .Jj' cr 
(u)(t

djrj i,-Ji-i:J J*i A- enL i-lJ-l

aJl Ji+ gl.-l*ll ,r g[*l O.

DEAE-Cellulose A- C:lJt $tsl. I

r ii i ...1 ll g)t +,-ll ,/ 4^t-

, ii,iii-ll . ,<11 crl-rLl eJl d* \F3

gJ.u"iYi e\.!;ll t. ,' -r (Ou-,'Jt) 1..r

j+U-Jtll d>l i-l-! LF aI--:*Jl

Jij. d-l'll ,!-ri+ -iB V S'

ol:-i* .--i t Lil- ' rs_+J
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'.JlJSll crLJr J.nli
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i+-P

(7.2) nliAE^ll pH Ji 4-J! dnl+

i-lJrl drl^i, I yrl3

4.J. l,!,Jo sbLr:
:Lrt.ll

-'5 a>l ..:

r$lXl J" 1J-:

il r oli-3ilt grlsl

,.,1-1;15 i-.1i H -r-i:"lt
(l)+JJlslil. I .:q!

iJ.J-!!l

dt^ J#S:rc el)3.L

3. C e-i L\o;-,1 r-l
( e)..-r..lJl "P 

+15 )

bound Isoenzyme

.(2)iJi:t ,:^;,.;!l
,',r'.1 1968 rl" ."t'J

cr.+-r,l .(3)-,iill .S c/
6 +dl jk+

ur :-, r ijiLll 4+rJdl

Rabin ,is; ri,

I p-i al-lJ{ JJSr.ll

!.LJF dsl+ll 1lJ"i-l_e

\:S"3 i,r' ..+.C})l .S
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. o\so)
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,Sll .r-r dl5 JB.
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, .., .'ll tII : fI 3I c,l-.;AtiiJl !h('rl+d lc..,it ia +ll cr^3

rrll ..,--le g:lJl 6,u-_rul +:-Is &l*it q,p (l00pl) re ;I
.JYJF sL (100 80 60 40 20'l j$l-$t+ 4e-_2r-ijt

: j+Uj.ll OsJ - +
lit---bl, kl i 'q ;.r,-EjsJSjri'5 e;,ii c,l-Ars^ .tUu crls i

'+ull q;;K .J J- .r" aiJii- jS. lj
al- ,',i..-J. &tsll urtr C _,,Y_r 

"t" 
(ZO , 15 , l0 , 5 )

O-rJl ,_r" jr6lJill 4E Le+.i #l jE-i.:ll

: r.*+gi.!l OsJ - g

j +iJl isi ,'.i "- i (lII I fI : I ) ...;!t otr"Uts. tU,r .r11r

L ,l:. ;1 Lil----bi ll rJ"-$J g* ill*Jl o!.Sll re $...r o:ll

r..r _,,Y_r"t"(ZO, 15. 10,5) j$l .--lt drl-rJ.tj:.ll LlL.rtn

. r +{lli-ll l"_,;jK j3J-

: i,ilLirll3 gt'lJilt

: 41JHn J s'-NTfrjJ ,blfticy(* 6-rJ.il o++ +:[:.t
el--.+ ;.:j-3Jl C*.lJt itL al[= cp;_rlJ e--.rr -i-F

) "--L 
i-,,11 . - e--2r c,L1;ll +J,''l. ,.yL!l a::Ur a;;!t

. I ejr-', ,r$l iJlilt ;-lt-)- i+JJ O. ( ,l*t+ ,.Jit _J 
"Jrt 

5i gl3lJ

5'- e;J &l .,,f-;-,rl.,1- i+-.r: dlUA Ol 4-1,!l eilil .r;.4 lSa3

1"jD.l &uill io* tln_j e-:tQ) -9 (l) rjs-tu {lJ;tji.r NT

&li:ll 4cJ* Jt .J,9*3lt Js-l.'Jl_!l ++_,,r atfi_,rl+ rJ d* sg

1i <, 
"':lAiYt+ 

&ti:ll i--* i+ i (e'37) \-l:Jl ric ae *ill
d.-l.l!l o-* Clu [I,e II..,/-.$liiJl ul . I-ALi.lJ i&ilL Jul
(a), (3) dlls.lll .=j ircr lx tAL-sl (." 22) \)t;..J]t i.1_;.rll r:c
tte\t9ZZ;r-l aiJl lll ,L:-F U,.iit!. hAr. $llriJt .,lo

&.L$-r 4:llln r aJl dt-,,s elYl &J,J*I a-JJl itutlL

.d-iiYl rS d a-pYl ii-1-x ipi!. tr\te95) 
-$,r_r- 4+lt J-_iL

S:NT f^r-:l dill: ieJ-.., (r--b sjs..s.lt-ddt o,,yl JB:ii.2

: III 3 II3 I 43l.JEUi.J

,'-+J:.1 :.*+jtyl Ll" t-iJl ,=Jc -ir (pH) 
"i-^rrr*I 

o"yl isJr ul

(Jl. dlYl 4LJ Le dlls . $jl+.Sll ++S>; CjtYl L+t L.i)iiY
c,L+_,rr c1;1 i!\Jl jt $r d1;! iJ .(20L.ro* 

"S-*l 63.S
Ji--cilil Z:-:(7.5 7.2 7 6.8 6.5) o:^-.rrr*:l o"yl 6
&-,. - [II., lI: I drlJEtjts^]lJ eJl &*,J3 s'-NTl q5-J>yt

gFYl lLli;ti dr):-Jl 4il,$1n r djDl &Li:lt ec_p os 3tn_.,,1

cr"Yl , i. L, *ill i.c_r*ll Jl tJ*;tt Jr Jl qi*UJ+dl
gU:j t- &lnll ic-1*,"..' ;rrl teq (7.2) .E yl *j+JJ+cll
. (8) -9 (7) , (6) , (5) .JtS-iYl .,--s arJ+^ L( di+._r+&!l {-},yl

ell\ <: , tzt\2000) qpi-l"I a+lt &r:u c- elx]l o:r ,.!tJ.:3

;rLl Thio purine arsr*l OU 
(22\ZOOS; 4:cL+_, Brouwer

't''"Ll
: 5'-NT ,..^;:l ot-fU:",rJo :ajul cJ,idl JBlfij .3

,4s lul+ _ phJl i*l cbYt ittt 4,Eg

Ll,i.i u L+ f-y...J ri-, r ,i*ll J-i # +iFr; -:- 
"--i 

a:.ol

J--i liln-Yl J i-.LJl rtcy r q) ". ill eJl dt* & at;!t
. drl ",1.L".-J'iJ;ilJl o.; rl j;ig prll

:JB.!EJ+sJln"5 r*.ij| c,tJBui.lrxri o*l$ iful
li'r *lr3* lr:; irirJll il .-i.ll 

-;-,y1l 
crlJLtr -Ltl crln i

L-+JL L-J*IJ{ , (?)a.il ,iil g-s..l*ll 6.r ,}*l iF i+lJl
Leloir and &+ cr- 6J:JJ ("hisk 

and Subbarow -i.iLSll

.ryJFJ-.,1$l- .u--c ur-l ,r--lc rr...:.Jl: (,u)Cardini,l957

,ri 5'-AMP u*l*Yl BJll dlj:il i).:-:l:ll g.;c),ll crtLjill

Fisk -UtSt rhis-l+ 6"37 i-11_.,1o \_1:17 .2=pH Ji &ti:$ l*J
Na2SO3 6:+r-y+Jl ,', :-u-F .r- u +--St^!land Subbarow

-,);j,-2- .iyl- l_r Na2S203H2O lJ---r-r-ll .", iusr.tj-r
, -i &)iJl ol_;LLii^X isl,-:.yl c,i;, ,rr:1rSlt u,-.L-4

. 660nm qflidrJ"ll r:e i--cL
: l+j+ sij.it i+tlJ$" * -S 

trjlj i,.:" JJilt js" j o"t+r

l;ijE itiill 6;;iYl crl-,,1tl-ii"l dll J* ./ uJSll r*-r_,r.I JJ"i: d
,.rle 6',i,.Jl q:Uf)tBiocon iS-* ..1. -,,;llJl dJ.3ll iJc thi:*L
rr-ll dl*^ q#,-rrr:_,ull dllt &li3ll O^^:x #l *:-,,r"$ in-,;,L

ur- J ,r.Cu*2 c,Lial) q:elill d!-lJt p_l*l3jl ol_,/:;i J-}*:
J€lJYl .:rc ,rlc r.ln.{:L,i,,,f.it+ OJ g! 'iu $1"+l , (,r-S
.p-r ,Jrt rs q-t--"i.1 i$ ,-*l+ ,jS.J t'.JlJ On" JJCI q'.t 4++1+Jl

.rrz\5:onm)
("):;..,ujslsj,g'S 

e;J c,lJEui.l 4s. Jrll u.lJill
III s II 3I ol]tiirll deliill 0A i.,/.,p ir..p O*+r:.1

_F+J! Cr .)-cl iJJsr^ll ol-)lbiJl +,1. t*i .rS 3,irJt rhij-l r:
37 , 30 22 , 15) i;lEll cLt+_,;rll ,"J .?.3 r clc'li3ll ;JIJS esJr

6-tJl e;+ll rr(lo0pl) dF LrS. &ti:ll urrr L,tS_, 6 (50 . 45

: $:-Jl cJ J*lt i* (780p1) -9 ,+;!t JLtr" "J, 
g:tJl1

. 5'-AMPu*L!l irul ui.(l00pl)
III r II gI dilJ.Eui.ll dLYl siJ+c-l+6J g"ft \rr 0#6.2

-'5 er-i crl-,$l ',',. il*l &yt .#_r+*lt enll a-Ir.r,",;

+r_ll .j "l*X ,+._r_.*ell "*!t 
o;rl J*iii dllr JJ+IjJJSj1i

(7.5 7.2 7 6.8 6.5): 4:Jti$ pH eg3 ,",r-.i,r Js:*I
J^'i*l i,l .o)el ;J"Jr^ll lr...;i LlLdl ,rt+ i-+_,,! al.:i,:*l ,r:
r,**+ll r.rr+t .r-+-r u"Li;rlx (aOmM) jS q s'-AMp

.(40mM)

-ir$r-.rs" J+'5 |J,jJ &tJaut i,Iri,,,!g LJi$ &udl_rsi:.:
sl*!6.:-,l.Ls.+ 4+i___$l c.ij,,r)l s4 '.;-j i-12: ,",;

t * i st-, 's+#B Jl ,.e-ui-: -$E kt 
"rtt 

eU 1* *--J Jt!.llLrlS- J+ '5 
e_rt

J.$ rpl iJ"Ji.ll qdJl ui*,.r: r r_le_,iJl; ;Gill3 eJ;.1gi.IS
. dJtill)l ola ;. jil",.r. o jESlJi dlL"n"L jisj Ji JAL6^ll l+Ji

: ig.a.!i.!l &1gl- i
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,t\ lls Zn*2 gr.,*jJl cJll u. ajJii^ jlislj ;,"i: i*tro a: tX

i--jll-s ;l 4.:l-:ill ,'.- '-rl-r , 5'-NT p-rj) J..lX a,-r...,

o-rrl ,-r J)rr +(100-20) :;nr ! jS" ljnl d l$ e-+Yl
z,iUilt .r-A e e o)-cl ;Sl lla urir.U 4+-j 0+J (2) d:+)l: Zn*2gJ

Mallol & (26)(1958) Ahmed & Reis 4+ll J-il- e &.lLi:

. 
(2E\1987 

) Grondal & Zimmerman-e(2i)1l9831sozal

ul . <! rjl 
('ze\1998) e-:.r ., Grider6- 6.Eill ..p-2l.sj

Acordermatitir ir..',Yl,# 5'-N djil i'ln s L.:.u,':.a_,[Jl

.'.+l-i ,r--.lc gj- l-i eP 1x..,;1 r:c enteropathica (AE)

.urr--.,yul U. ijf.i-

ails fe[-

.)rt-rll .t^ \.1r;1 eEy)l ,'L1*9

dlYl el.- & aU;tt 5l-*ll i!!
;;l[: a-l-p,',-'. *\-Yl l.ra ,rJc-e

:'-JLi ,r--lc ( O;--lLiJlj ''+ui^ll (

qr.jl ,.,,1. j$l;i i:c al 
rl...l ,3 rii 5'

5'-NT 6l'-:l drlJgtj:. {J.Ig t"JiJL ii
(20mM) jE6lJill L"tx rrLr''"'r. lJii:

c,l-l;rll AlLl antJ". eitj:ll .rAr.(l
tza\teSl) wood and William (

.(r,\zooo; ;r.r.tt,
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P40.E 20(,G0
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Temp. (G')

iJl d1... qj s'-NTr.ii &ts iox sJe TJJFI L..p.$h:(1) ds"ill

IJtil&tl s'-NTp.-jli &tii icr,P i..rldl r-. 1 .,$L :(2) Js.!l

I]JEl&t! s'-NTp.,-j:i &tX is* sb 6..,f-'.Jl L.l +" il:(3) dls,i,$
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ailSJ 1r.l+ 
-

IIIJBTiL! 5'-NT p.^jJ &u:1c-* ,Jc u.r".rr+dt r-ryl *di: :(8) ds.ill

IIIr III I slJiUi.ll pr++o.ll.9 iriij.ll dd LJ t-:'t isi iD* (1) &rrll

IIII IIr I {r-^i}rl slJBjLl! oJ.a.rti.$ 6gsl.L;E i# (2) &+ll

u..r.':.:u ir^g^ll i.pill (mM):s. ,r,tt .h.ild gUJYt

(%) IIIJEui ll (%) II JElli.tl (%) I i{n x

0 0 0 0 Mn*2

1.1 5 7.5 5

1.5 13.6 1l 10

8.7 r8.8 17.9 l5

13.1 25.1 20.5 20

0 0 0 0 Mg*'

4.9 6.4 6.6 5

15.4 12.9 7.9 l0

22.7 17.2 I 1.6 l5

26.9 28.3 24 20

t **ttt i,31 i*;11 (mM) Zn*25;

(%) IIIJBuLll (%) II JEUl"ll (%) I Jstjl"J

0 0 0 0

4.8 5.9 17.3 20

6.5 19 20.4 40

8.6 25.1 26.7 60

17.6 45.7 29.3 80

24.2 50.4 44.5 100

2ll

l,lst tbYt *gtt etl.t
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Kinetic studies of 5'-Nucleotidase isoenzymes partially purified
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Abstract:
Kinetic studies of S-Nucleotidase (5'-NT) isoenzymes were carried out in this research, which
different temperatures and pH on the activity of 5'-NT isoenzymes partially purified from
patients. The optimum pH was 7.2 ,while optimum temperature was 37 C for isoenzyme I and
and lII..
The effect of the metals ions as inhibitors or activators of 5'-NT activity was also studied, in
ions showed activation effect . while Zrf2 ion showed inhibition effect on the activity of 5'-NT
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