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. .L-!l u-u.r!l c. L.,ri. .JsJr rl.r 4"r.Jl c).li.:ll j ljElnl j;3u-ril .ril u.Lj (P< 0.01) $l-j-r Lrj-
,J-Ei!l d,-l iJ- fr-El }!- U-Cl r.jil i;ll .Sephadex Gl00 +Cl rr& d.,:-lr $-Jrll e+tFll i:in.'. 'r". I -4
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.,t - Cr. Urttl JJil ll J-j e-! .l"L_r,, i L1'.J.t5 L!J- . l-ji-

24 '.'!l .i.rFJl e-'.ll dlir !-Sl &L &tr dlrC Jl ,r!.)

. Jcr rr ar-) r4!

.&.- jrr {iljl ', "r,$ .fU dir:+ .-. !: .J. rl.,.-.lt F Sr

6U.L slc, dr.Jl d-, .i+J .,-.tjt ,:lJi.: drlJ-'cd ,Lll.r

. eilll , (J ll .F &r-ll ilrill J) 'Il- i-U
(Prodrue ) 6irri 6rL.l1 &

;.rul s- p!. (1xl0";-r-..: p t+:'s OITASO ci-,:-Li

& ( 30) s! ') ' - 'l 
6.rt Jt ;. p(0.002) i{lil.f ,llllJ i ' - rl

(5rs!l 3'<5itt e.-s: i , :i.'.'l dlli d":iL, DMSO ;r

( lxl0a , , lxlo'' , lxlo{, lxl0' , lxlo-E, l*10 ; f'
. $s\-r

+r"ll a- (rz vrtro)C,&El j,6. LLCl a.Jjl il.l-! u.L5 a r5.,

.! -!l r!. Lll C-Fdul ,lCl qesJ.6 DMSO

Samples collection rilrill rs

+.+ll )s s-J eL-!l u-l-:-51 +l J- c.r !- c-+ .3

u-U-s: ar.tt r.J* c,Lr= C-.+ *r . a-;. (25) i,ru 4.L,

i,r (3S) au 6f3 ip-+tl )S u-_, €JSJI e l:.11-;;p.t Jl
.!rJ . (dL:ll ail! &!l AitD qUSJI 'lr (,sri )s uFr !.i-r

.,Jt 
"r 

Js..lt "sr.- "r.i ihsj-\ .J.!l JF$5 i
& (S) e-r- rFI-;! aja. alii:-l+ 'r,Jll O- i,ll .,* t,
(Plain tubes) i,s,':-). *. -rj d dl e:r \b cL",r-l drl.i_,

.rlJ. :J:,ji.3ll i-,jul EDTA 6rL. a- :1, ti., i-n-r i-a+n

.-r.lr ,:r" dl ,j* &i l^'-r, ejrl'e!a rs..,;o qrr nr+

Urp (3000) i-)-J (Centrifirge) rrlrl )J.ll jL.+? isJl
o,- GLS Jri !,-le d-1-..1t ;,t t i;,5., 115) '.r-l i+JV

cL- .s'-.:l! r--r .'UJl dlLl,JS -lril er,r.M j.Jr
.'. 3) ;_JF.:t+ ar,J?l 4+lU .". -ir .i.i,J i-U rlril-L arll

- (,in vitro\ ( i:Jl llJl erli .-lr.Jl

pI J,.a. sl ll .EBn 'eiti..iI ir',il gsI ,rii

p.yl fjU _.,prt ,rs . 
(ra) Kind and King i$J" d,l-:-l

,I,AJ d+11 c,ti-Ji:iLrl 4r..:ill dul l,,l t,Elill j6- LLrill

(,1" cjr)r iL i++:r .!Cr , -+l ar,.l!l (JJ d,t-!l'orLJl
..!t-6 ll aulll J-tl ,,&Jsll li- OrSi sllilt{ (J,L)l ;rL.I
-.r-, i.J+ a.rlLill uLd a:J frjj)l {rlhi C- l+)L jJXl ;r.:

-: airl iJrl,ll .,* I.U/L
A s!'runr rnri]tllr - A +rur t)l.tnl

4g p11.:- .l{1
A stirndJrd

Studv lhe Tvpe .Jrrtil e:u-.qil 19) b.tsI g.j Ll,r

rrd Lril fuJ .{-!1,t inhibition for ALP

2014 ( 4) 19 ,ilAl arL! '14.)s iJ+l

: -, .> l"r..i il.-|, Proslaglandins c,l+ils i- r yll 
$................rF11

1990 .l- .,.lJ . ( COX) Cyclooxygenase BLJl dJtliirl

(.)-.r.t) ,_rFJt cox-l Ldr cox riui u. dil .jL:,s1 e:

i-+,ll ,e--r$ s-,--:il A:.-..11 U .' . '- : - .tl COX-2 _r

!,, , 'i.r"l+rlj'oJFll JrJlJlSll iir-- l!-1-;l i-I- lill
.(5) ;.u! v-!-.tr JSLI $.: d er- &rE

Ct-s"JYl u-..? qr-!+ ia.ill.rC.'.ij !l ,tn!l Llj li<^r

*t-Jl .lJl ,,3- '. ,U li-. i,.-;ll ;Liill ,..": . - ;,Jl
Glc .{J. lJl crLldll ,'. '.^lr ., .:.!l l$ i!)- Jd},1 lral }
:,;r.-lt i,y:. Fjt r:!.D:b o- drle! ilirJ,,J+N ijrsll .:.!J{r,.:ll

.talr;. t*:t o$1S.yt ,,t ;. h 0r,)

i.u-:. ul-l go 6:t-r ,r-.:..i -. 5,f-.at r-rq ,j_)SJl cl: u_.p;

.1r! grJl hyp6rglys€mia 3.1t .,;s- l-! cDLi a, (J.i-5

. sl-]nlel! au^.)lj.1L+rrJlSl u.brl vj rli .:r, C- iE lF
u,.Li:il J uJJ".tJl jlrd uD1- ; o:lAi dJ^ & C,,J r
Ji$l LjJl c,:!F!l sl q0rsJl elr r,{.r .Jl< _rl ailLs er
(-ti. . ,ru.il &lrc, dll jn Jl'.rLJjp L.bri!s.-r, .i.;-i
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;> 6- &Ui1 i) i.-.-iiJl i crt-jtJl ar. g.EHl ji_ tLCl
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l.1p .{!r) ig.:t .16!l j 6_r1n (j'rlilt ;u-ritt, .{ro)aql
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(,-L!l JA.JI Os] 
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d ! I i ):E drnll C-( Dl\,tr) Dimethylformamide
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&J.J . &E tlrl i.J Ji! drr i,. +iJl dJrll lr;3 i $
r.JJ ALP il.L! slc ,llAlr.ll'r4'Ub-' ?rJ ;!t -rl.$
.af3!,,11 !(JiJ ALP lJ- L! rrli i q,rLJt c!-ill ';t - .qii1

Gel filtration ,r':lrll Cd gJl

,-,t -', -l jt r,r5Jill d.rrll sr.-ixj.Yl iJjdl ..r d-' d.Ll
qr-JCl eJ-:.J;ll Ln" liJil-JS 1L-1, *,-iJl +L5ll ljnl
20 4--+ 3l Sephadex Gl00 p--r 4gj r.;..a &,:-!

. & 5 Fraction cE r+- Fraction

Results and Discussion i,i6lidl3 6rUXl

'!,.lrl e.-.: i--+ fil ,,cFl cj;ll :a1;ur3.r &rs d,.^5
.+-ct irfl +j+Jl ijnr. I d.+ rrJl \,:uJl rjFt!, |sLJl

i-t.1"l r q,-)SJl al.! 
"gr.t 

Jl g-li-^i)l p J-- g- grclill
. 'L,r;.i].I a;lr.r. ":Jl ,,,-r. ll .llll JiL

(AA) lJr uqdj,l6.Yl ,al,..I rt.Jt ".eri
Synthesis of ester prodrus of Ibuprofen

cJh-, u"l+ill F rfr I H-NMR irri6i ..:Jl ,,.<J-\ o-J
,-cf e-.xt ," . t. (ppm) + L{-e J-= sJU l.ljJ 6 r'.rJl

ol,ijr.x Jl rr,: elll (0.E5) ppm rt i-n- lnll i,!1..j1 -eu)l

(1.3) ppm & .-. Li ir-.J'.-,,u1 -rLr ..:. tiJll CHr i!.+-
i-ilrll CH J : Li, rl CHr i,J.+- cJgir, Jl r$l,JJ

rr.J \,.{i (l.S) ppm r} 6}tLll i+!r.il tJliyl t '-l f-n- t rrl
,:-tb CI{3 sF-1'+-i f-k.rl CH i-,-r.+. 6Lrj:rJp ,J_J

CH, i-r.+. c,tjili Jl rJ,r (2.4) ppm .!b Lnlri'eL.4

ppm r-.b '.Jt-}tl t-+J l+LrYl i-iLll J CH -+ i-!n!l
r r'!rt -et-.:)l du,..I tl . DMSO +iJl iJl \r -'. (2.5)

CHrO io-',.;- oli.;i1a d rF iJ! (2.83) ppm Jt ij. till

s,.! (3.62) ppm J! ij,j..JJl iu)l I '.1 isJsl JsJ .4.1:]1

'.:jlJl CHl r - ..++ i.Ln l CHCO i4J.+- stjirJ Jy.l

(7.1a) ppm .r} 1*1,.,r lj*-.r OL4 L.fb arallJ+yl JLiJ

, i, u-r)l JtiJ 'arjlJl l+Lryl ijlJl .:r 'jrtsl .l-ll!

oL:j_u J) )tn A\ (2.27) ppm ri i:itJ 'rL.:) r.+J

$ll $j C.-f L.S , i.<Jsll JS- iilJ r.$lJl CHO i'r.i-
.(r)

20t1 ( 1) 19 ,iiAt lu4r ,3 ,s 1,!+.

jr6lj,-Cl jtiY (DPP) Disodium phenyl phosphate

. o.L)l 6iul d. ilE; _r$!, i+ >.-; Fr ALPgsBl

(DPP) aFLY ;.Lr aF i-ui.r i3lrit (l) dr+
',t<jl1

5pmol/l l
4pmol/l 2

3pmol/l 3

2 pmol/l 4
1.5 pmol/l 5

0.75pmol/l 6
0.5pmol/l 7

r35

Drocedure J'l! i'iJ .t

.r--i,JS e. ts JS!, 1.-.,n ALP I i.=iJl qJ.,:t iiU,L er
& o,t-Yl ;.!Lll O- ij.Jl j:6uXl O- , r rr '+_J3 ljL.l

. Rr& ksL:l
pjl J...,/ +jl &!r rtl psi .r!3-. lJJfr

ji- , :urr,t t'5t (hwry method ) 5O! i.rrE.'. '... t

. r,I j* ; atrrrt

+ &lt rlr,,,.:.. J.a.,'.e ALP fl',r) i.r:',r i.i!q Jd
rhis-l+ €SJl elJ c-4. J- ar- ALP f,rrl lin j

::1" $l 6l_rLJl

Saturation of ammonium tui+.Yt otjJ !lsJ Cr.jnI
sulphate

oLlr6 O- is._Jrn j=6lJ: .l,r-. L Ji.Jl 6ti-i. rr (,9-j3 .j
2.759m iiL-l F Jl . %55 tt-. )i,J &-rl arJ.,i.rvl
(60 - a5) ;r. jrr j.--tl c). & 5 Jt ,.j,ri. yYl {rr'ui< ir.
.:ILr r"r3 . -,Jl eL.,p3ll 6. 

"+! 
;U. 

"s 
cJ.--tt e;l li;6'r

0.I M Tris - HCI .Lr-ll jAJt 
"y- 

4ml + ,-!!rJl i,li) F
. pH7.2

Dialvsis (i"lrtll) ,J.iL,ill J,.a$

iJJl J .ki!L.1|!jiyl iji d i-i1Jl 6!l e.rl u. sr_,

or'!'., cl !+,,ex ijL&,Jl iir.yl crlaJ6 uF siill illj) q!

;t.:Jl d-ill d,rs (;i.Ll ',rLrrl ; glill , 'l:r+ll e-,
.d!i_rJ+ll \5J:_, ALP e.!l U. U .rLj "-+ 

dialysis bag

0.lM Tris - HCI pH 7.2 +r-ll &J5ll ; , +sll LrdJ
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illr

Jnr.I +rC a.+t llirtt qar.tt Orjt .1S 0) r.JrtJt

E i-r.,i.J.+ rl i--nL!!r ({-rD ".J--!l +r,L)l iri c!r.r o. J":5Jr,,.<J n i-nliJl i4Jl !- rshr ri tl
i,:.litl C-H6r"$+un !l iF.!l Jl 1162954 Cm-l .l.Iil .!lJl D.i o- e--l e,J. (FTIR)'b-ll '' -'i.,:lvl

t; intr 1747 Cm-l .)rc i-.-:L Lj- 6J{l. ,:lL Jl i-iL.L) CrL-+. C-+.+ cli-t s-la Jt+ fr-lb OH i..'r.+- i-J.

# e;j- tr .rL!l d;. JlJls : -, i I +lln !l jF.!l Jl e+r ;Ji-!l &tQ i sl<I sl LJjlxlJ 4rL!l JllrJ+cl
. (2) SJI jlj-L)l (,ll r.y,: 3028 Cm-l ri il"-Ji. i-i. .'!) .L

10,

-.:--r1 +sJ.ll ,!..1t l3rj i..ft! !,ijt (2) &.m

.(t6)frJl 'l! &9L.Jl .r d- ('j ALP .rj"jl {:ll*! #
ALP 6j- (.ri :rL; dtjA (2009) .{lotal Sheheen r'{!r
a--j.l-J Kalburgi J 

(r7) €sJl rlr s--iy si ,.L-J
qr rlrj,5 ALP i+lLj ol (2012) erull .'. iil, ('8)(2OlO)

ALP a,l- Li sr tlnJ)l l$ Jl . 
('e) gJs-ll el! .s,LJl *f.J

'.till rl r-6ll u.bb-ts ir;ll o)l. l .J. +Jl Jl '.rtE JJF?

/ ALP gt6.,1l r.j4 r5r. iJLEll sJ .,^.t1s.-;-;1 i51.!Jl
.4115 . Osteoporous _rl Osteopenia cli. at-lJl oi!-l
sj 6rbJt ab . 

(20) ALP j r"Ui uat dll crLtJ-;t ++-:
i+,is au,< Ol dS-, +JSJI rlr ii- d dll iLJ ALP .LL!

JL-j qpsJl c!.ll u. Y+ALP !L:, clri i;llll q!.,!. cl.ril

1j{: , :tp JlJ !:+."J g.Jlj Glucose-6-phosphate ''.)li
oF,rL Jl i.<Js drE i-lljJl cirJlJl rl.,:13.(2r) .).<.ll

, -B.!y,L..1 ei ALP ,r.Eu,lt '":u-.rl F'ir i,r'!,"1,6

,J 6-ll rlrlU Ad.a.ltr rl,r,nYl

\,,r'sJr 'l.)+ 
jyt-Jr Jt*l j ALP e-Fr i+jl-i ..,.1+ r

dL-l qr! . 
('4)(Kind&King 1954) iirr ds3-1f ,L-!lJ

,-j:)t +JU clu 6-1,, . qLSJI 'lJ.i -i.t* i,;, tF i-1L 35

-r!-e r E-!a-25 J (43.96t8.23) ru/L lrlLi &-i 't -!l
ir"r-Jl C Ji.*l er ALP C;!l !lL! djl* tuJti. *, r--rl

l.ill,j j Etfur ,',r'- eL,-!l o-E-i!l Jt*l .^t' .lj- C.
.r-t (P< 0.01) Ut*l ,.ri- ir 4JL lrt- :.4il ilryl
ajlllr !Li. J . (3) 

'JElr .',j eiJ. rl -, 96Jl el.rlr .,.-:-2.

.1s,1t -tl ; cj* ,r-r ALP f,;,ll .{-llLi ;Jl-j Jl 4-14 UJ-.-.i

rrt{) rF. r &i,.il il (2000) +J-JJI i-l} ,r.! t-s,,c_sJl c[,
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rh.rAx P.tL..l i'. .J.plll! ',rLa..dlt e'e', fu'F.I tir:I

', ts-'ll

.l.r,r-J" c)-l o" ALP.rlJ.rrtji 1Ji!. J &-i ill.e dli
iijiJl .,. , sljvl linll dJlA !F. i"-'. ilsL.r,,. sJl
dJi)l ysrd %55 tH j,s. r er+r.!t ,:ErS + .lri:-L
iD-r $!,ll el.ll iF L-Ii:l! a3J'oJull dF i-.JJ .1" dJ^jlJ
pH 7.2 9l Tris-HCl i!-1, Dialysis eltll d"-ill irl,.
i+-Jrl dr..!J'.). 2.8 lLrl D+.rJjyl ij! as.Jl (n! .il

,.l.s.i-u p;,tJl i.in ,'.1 <t p , (2) rJar+:t ,ri .1r+. Lx %58

Sephadex a)+I Jt-lLr sJ{ll e+.: ill l+le6J"rs 1ir.
,.; e-r- tX g:,-tt ;9U:'!rJ$- 11slc J_r"Jl .: l) Gl0O

ir../ i!^l '.-x 4.2 ,rJl ,-i . y i-il , :,:'r, . (4) 6-:i
.(2) dr+lt ur au+. Ls %2a. I

2011 ( 1) 19 ,AAt rruJ a!$ i4,

aF J:iEi sll .l!.ll F u,:!.| Le- YJ rt!"X '.+r cJ|bL,Lt

LFjSl s) .122) ALP 'artrj .=+..: slb ft.LJ i,".L,. _yl r,:lFyt
jlrl ;. r-. Jl rF l-J qzsJl,r-). rb rUJl(i!-l Ol

.,r {l 
eEil sr.J.rE r, al.rllL (PTH) u.!l .,.tr ,,-}

. (23)

lVl
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Preparation of One Derivatived of Glucose as a Prdrag and study Thier
Effect on Alkaline Phosphat as Activity Partia\ Purified from the serum

of Diabetic Patients
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Chemistt"t' Depq mant . College ofScience.7'ikrit Uniersit)', Tikrit , lrdq

Abstract:
The aim ofthis study was to prepare a prodrug by esterification ofglucose with Ibuprofen by the esterification
reaction, and partially purified the alkaline phosphatase from the serum of diabetic patients by the following
steps:
l-Esterification reaction ofhydroxyl groups ofthe glucose canrier with the acid chloride of Ibuprofen.
2-the chemical formula was characterized by spectrophotometric methods using (rH-NN&. and FTIR).
3-Determinatin ofalkaline phosphatese activity in the serum ofdiabetic and healthy subjects. the study indicated
that there was a highly significant increase (pS 0.01) in the activity of alkaline phosphatas€ of diabetic patients
compare to healthy subjeas.
4-Alkaline phosphatase was purified by gel filteration chromatography using sephadex Gl00 tom the serum of
diabetic patients.
5-The alkaline phosphatas€ activity was estimated in the presence and the absence of prepared prodrug in vitro
which showed inhibitory effect in the enryme activity with increase concentation ofthe prepared compound.
6Jnhibition study on alkaline phosphatase showed the inhibition was Non- Competitive.
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