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ABSTRACT

nis study to investigate the protecti

ose of 1015 X protective and therapeuti

PP ) against hyperglycemia and oxidative stress inducedp;';,ncs ;giita?lf' vanadylsulphate(Voso,) and nickel
1no rats.

oride U te was administrated in adose 0.5 mg/ml and oy
‘ nﬂadylslﬂp 1.0 mg/ml in drinking water before and after the induction

ance and Accreditation

i . ;
f Biochemistry and Chemistry of Nutrition.

ia, Nickel chloride was administrated similarlyi

. cemid, N enled 2 signifi : . llarlyin adose 100pg/kg body weigth by st

: :ygained fe::l;; drcreatinine,an dgzsignailflitc;stc?ase In plasma glucose, total chc))lleste%ol, zns Zl:;gllytcuel;z.l LDL-
‘ ecreas in insulin and HDL-choleasterol,GSH concentration ar’1d SOD

|
olester® -7\ T8 AST ,GSH px activiti
i while A p ivities and MDA concentration, were non significantly affected by STZ

: ats.

'cctIOU m l" 1 - .

l, ) iﬂisﬁmon of:argz(:zl:‘gsg?tiairrlldlgl;ke.l chloride may improve some of the adverse effects induced by STZ in rats.
v ,uadylwlifhate 1 e 1o ering blood glucose level than nickel chloride , moreover administration of
el chloride _for long time lead to increase in urea&creatinine concentration.

ords:hyperglycemia, vanadylsulphate, nickel chloride, streptozotocin.

Introduction

yiabetes me.llitUS is worlds most severe en.docrine superoxide dismutase, in addition nickel chloride
involving metabf)llc qlsorders stimulates insulin release in rats(Novelli et

ized by hyperglycemia and inducing al.,1988).

characterize

Jterations  in carbohydrate, fat ,and protein Therefore the aim of the present study was
netabolisms, diabetes is recognized as one of the doneto evaluate the protected and therapeutic
eading causes of morbidity and mortality in the effect of vanadylsulphate and nickel chloride
world (Kannel and McGree ,1979 ), currently against some adverse effect induced by STZ in
there are over 1350 million diabetics worldwide rats.

Material And Methods
Atotal number of 120 males albino rats weigthing
(180-250 g) were divided into 6 groups each

finding ways of controlling hyperglycemia but group (20 rats) the 1 group was servied as
normal control , the remaining 100 rats were

also in trying to find means of preventing,
slowing or reversing the development of diabetic subjected to hyper glycemic regim by L.P injection
of 50 mg/kg body weigth of STZ,the hyper

and this is likely to be increased to 300 million or
more by the year of 2025(King et al.,1998).
Research at present is directed not only towards to

complication, Therefore, it is indeed necessary t0 _ we
search for new drugs to manage this common glycemic rats were divided to 5 groups the 2
health problem. groups servied as control diabetic, the 3 groups
Vanadium is an essential trace element believed to recived 0.5mg/ml vanadylsulphate in drinking

b important for normal cell function and water daily for one week befor the induction of
evelopment in mammals (Meyerovitch etal., 1987 hyperglycemia al’terﬂ1 that re;wed 1.10 mg/ml daily
and Cusj et rted that for 9 weeks, the 4% the hyper glycemic group
c aL2001), Jo dup BERL ERt recived 0.5 mg/ml vanadylsulphate daily in

{adminstrat s inki ter to
iabetic r:?sﬂ cr)lf(‘) :rir;;liilelilm lllrilghdnbnlk(;:g vg]lucose drinking water for one v\t':ek thenﬂ}.O mg/ml for 9
ONcentration, suggesting that vanadate has an weeks, similary the 5 .and 6“ groups were
BSulinlike effect on glucose metabolism in recived 100 pg/kg B.-w nickel chloride dissolved
Wo(Heyliger et al 193% and Srivastava ,2000) in saline by stomach tube.blood samples were
% insulin mimetic effect of vanadate is wel collected after two \fveeks of administration of
! plished, and vanadate has been shown to vagadyl su;fattssand nickel chloride then after one
Prove insuli T two months.
' &:;:::llgertlsl:ng% lm diabetic rats and ?s:lt the end of experiment the animals were
Nickel chloride haeba - );-t 4 to prevent STZ scarified ,liver and pancrease samples were taken
loxan indzc e;‘en ;‘?P; tees inp ¢, The for b1.ochem1cal and histopathological
Otective off, ed da o eported examination, blood samples were used for
0 be s ects of nickel chloride are I pzinc estimation of plasma glucose(Tinder,1969)

¢l . . s
nked to increase in activity of cOPPEr”
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inistration of vanadylsulphate significa
ﬁ(ng:iﬂtr;:?)]asma gluc':ose leve_l from 2m wr;teli
till the end of experiment with concomity:
increase of insulin conccntratjon.vanadyl.smp]mte
is more effective when used for pr'ot'ectlo.n than
treatment.on the other hand administratiop "
nickel chloride sngmhcantly lower the plasma
lucose level spe-mally.aﬁer 2 weeks and ong
month with significant increase in serum insuliy
level. Concerning the effect of VanaleSUlphate

.serum insulin(Frier et al,, 1981), scruml;07t:;
cholesterol(Richmond, 1973;Allain et al, A
;serum triacylglycerol(Fossati and Prencipe; i L’
LDL -chlosterol(Friedwalid et al.,,1972),HD ;
cholesterol (Burstein ed
al.,1970),crcatinine(Larsen,1972),urea(Bart9n anT
Crouch,1977 ), . and  serum .ALF[&AS
activity(Reitman and Frankel 1957). liver samplgs
were used for determination of total protein

(Bradford,1976), MDA concentration(MitS“;‘; and nickel chloride on lipid profile g
andMidori,1978), ogsx concentration of total choles‘terf)l,tnacylglyceml
cor}c?ntration(Ellman,l959 ) Gusép[) and LDL- cholesterol was significantly decrese
activity(Lawrence  and burk91791;/6), specially after 2 'mqnth on t.he other hgnd HDL.
?_gé‘f;ggﬁ?ﬁg;%gg markiund, 1974). cholesterol was significantly increased.

Table (2)showed  anon signjﬁcant change ip
ALT&AST activities in STZ injected rats while
,urea  &creatinine conce:ntratlon werg
significantly increased specially after one apq
two month of STZ injection.

Administration of vandylsulphate signiﬁcamly
lower  urea&creatinineconcentration after |
month and 2™ months when used for protection,
on the contrary administration of nickel chloride
resulted in a significantly increase in ureq
&creatinine concentration in both protectedand
treated groups in 1™ month and 2* month , on the
other hand ALT& AST activity not affected by
administration of both vanadylsulphate and nicke|
chloride. '

n,Glucose,Insu1in,Triacylglycerol,Cholesterol,LDL

Samples from liver and pancreas were kept in
10% formalin for histopathological examination
(Bancroft et al., 1994).
STATISTICAL ANALYSIS
Analysis of variance (ANOVA) or (F) test was
performed (Snedecor and Cochran,1980),

Results
Table (1) showed that STZ injection 1inrats
causedsignificant increase the glucose level with a
significant dcrease in insulin concentration .Serum
total  cholecsterol, triacylglycerol, LDI, -
cholesterol was significantly increased while HDL
— cholesterol was significantly decreased.

Table (1): effect of vanadylsulphate or nickel chloride o

and HDL in all groups of rats: -
: Glucose Insulin Triacylglycerol |Cholesterol HDL (rag/dl)
Time Treatments (mg/d1) mU/L (mg/dl) - meg/dl LDL (mg/dl)
Nor.n}al control 116.50 g +3.19 12.58 a 20.75 148.671+0.50 [80.67 f+2.96 213304272 49832158
| Positive controf 389.67bc#536  [4.90 ¢ %095 7733 fg+7.11 (9633 ¢22.27 54.67.cd+3.11 [26.501+ 1.48
2 Week Vanadyl protected [224.33 ¢423.60 _|9.32 b £0.8¢ 110.00c+4.52 [7017g+187 550 [£1,52°  [43.83bc135
V.anadyl treated 300.33 d +5.24 8.73 b£1.09 116.67 c+3.99 [81.17 f+3.73 18.83 h23.27 [39.83de+ L5I
|Nickel protected | 138.00 fg£7.71  110.80 087 197.00 44236 [70.17 g£1 .94 1917 h+1.16 31,83 f=0.95
Nickel treated 351.17¢d 210.86 1040 ab 21.07 72.00 gh 42,77 [73.67 £ #4.47  [31.67g33.93 [27.67hi%1.26
T;:sfir;}i ‘Z‘L’L‘;‘Z,ﬂ ;é;gg ::60‘?6 12582075 |81.17 74435 {16850 3 348 143.00 ef+2.44 [49.67a% 163
Vanadyl protested 1111395 L2 oy 1478¢20.92 111683 042,37 15533b4331_ 10233 543.04 30.00 fgh .73
1 Month Vanadzl fremd T ff':tz. 04- gzg t;:)g gg I7h+1.10 " [156.17% #4.07 |98.67b+4.18 (45.00b< 137
[ Nickel protected 122867 023,57 T o0 T 94-33 3:222’9 } 48.67bc+3.05 [9567b+1.83  [3683621.19
Nickel treated 31067d+14.47 96954064 6967 ehz135" iyl (90176337 (3133 ol
Normal confrol 19133 5 42,52 {13 ¢s 321 133 1501l B 02362 | 11567 a3.60 [2867h% 143
Posiive control 495 6% 2 s Tl 14333 2204 114333 025,04 (62 43 c+3.61 [52.17a265
2Monts [ Vamady protessd 118,00 1 57— N ;i2.75 181.00242.75 | 116,50 a 21.46 |2833 ghi+240
Vanadylirested 143,50 151,59 5380 5e SLS0643 41 ool EEL9T | 1800 ki =61 45500221
Nickel protected 434,17 444 g7 W‘Wgﬁ‘“_?w__ 3517 fgi2.24 4133 cd = LS8
Nickel weated 1499170 218,15 [5.45 2yes 7667 Tyt g0 oS £127 4750 de 124 [3150 fp2062_—|
0 X \-\
LSD valuc at 0.05 5417 247 Wﬂﬂ 77.00 fg £1.13 _[33.50 g*1.67 [2883h+154
Data shown are mean + standard error of number of OW }10‘02 . 2.44 346
Data followed by the : NS within eac
y the same letter are not significant]y different at p < h treatment
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. effect of vanadylsulphate or nicke] chloride o
. — n

Serum A
. A ) LT,AST ‘o
Treatments Ill:l;r | S\Sl :Creatinine,Urea for all groups:
Normal control isk_ AST (IU/m) Creatnine(mg/dl
Positive control 6.23 ¢ £0.69 W i
Vanadyl protected —7'3?’5&\ 8.50ab 20.84 —_8-80 clgr0.05 | 2533114128
Vanadyl treated L33abe £1.00 19 505 39,57 oSTel20.07 | 3685 cfel.02
; Nickel protected g'§7bc £1.09 8.50ab 0.8 ] 0-67 ght0.05 21.50 j40.35
f Nickel treated '\3&069\ 8.50ab 0.55 Toocle005 | 3633 cfil.13
i 5.33 c+0.69 3 _0.77 fgh+0.03 35.50 fg=0.55
Normal control 7 7.50 b+0.41 0.9 £
m 00be £1.0] : 95 dex0.05 [ 4133 ex1.22
Positive control 10.00 2 +0.60 .00 ab+0.42 0.62 h£0.03 29.83 hi£0.57
Vanadyl protected 8 00abe 1,17 g —| LS G006 152,17 134
nth Vanadyl treated 6.33b0 1058 9.50 a+0.51 0.83¢fp £0.07 | 30.83 gh0.95
3 Nickel protected S | 9.83 ax0.77 1.20bc0.05 | 54.50 cg3.59
Nickel treated 8.67 ;zml 8.67 ab=0.40 1.40 ato_(iS 55'50 ticdtll)64
Normal control 53 A 933ab0.58 137 b20.06 | 53.83 6195
Positive control 8.67 abs 8 19.50220.62 0.70 fgh+0.05 | 41.67 ex1.09
Vanadyl protected | €.67s d:(l)?'ll 25-831&0.93 120 bc£0.05 | 56.50 bedel.57
A°"th Vanadyl treated O ?g; ab0.40 [ 0.82 efpx0.06 | 41.33 c21.33
Nickel protected 6T .83 20,68 133 ab+0.05__ | 59.50 be1.82
Nickel treated 5 S0sha oot 2035 | 1484004 | 60.00 abt1.79
003 200 20, 9.83 a£0.44 1.42 2£0.05 65.002=2.97
- 1.89 0.17 5.44

hown are mean % standard error of number

observations  within each treatment.Data
red by the same letter are not significantly
ent at P < 0.05.

: (3) demonstrated that STZ injection in
revealed a non significantchange in liver
concentration while GSH concentration,
‘and GSH px activities were significantly
ased
istration of vanadylsulphate resulted in a
ficant increasein liver GSH concentration and

liver SOD activity in both protected and treated
group.witha significant decrease in MDA
concentration in porotective , on the other hand
GSH peroxidase activity was non significantly
affected by vanadylsulphate.

Administration of nickel chloridesignificantly
lowered liver MDA and GSH concentration in
treated group with a significant increase in SOD
activity in both protected and treated groups with
a non significantchange in GSH px in both

groups.

2 (3): effect of vanadylsulphate or nickel chloride on liver parameters:
GSH _
tments GSH(uMol/g) peroxidase(EU/mg MDA( nMol/g) SOD (U/mg protein)
: rotein)
mal control 3448 b+0.63 0.025 2+ 0.001 733 a% 067 27,832 20418 _
itive control 24.73 ¢ +0.86 0.014 a £0.002 7122 0.46 13.010 bdto(;;gd
1 protected 42.77 a+ 1.40 0.027 a+ 0.002 532 be=0.39 ;gag ;O. 7]
1 treated 4107a=1.18 | 002820003 7.33a+0.36 26.287 00
| protected 266302183 | 001520001 632ab=0.11 6587 036
irated e [omoazooid 4Bt R
ﬁmue p—— S t;) '017f bservations within each reatment.
S10Wn ar rror of number of 0bs
: ¢ mean = standard e ety different at P < 0.05.

"f‘_jllOWed by the same letter are not signi

of ﬁhological results:

* Sections from control normal(gm“PD
hepatiC
from

"™ that apparently healthy
Chyma (figure1-A), liver sections

ld'flbeﬁc(gfouﬂ) showed that dilatation of

i sinusoids and focal area of hepatic
M infiltrated with mononuclear

. 0N (figure]1-B), liver sections from
Tats(group3) showed that vacuo

' 7' together with congestion of b

yanadyl
lation of

sinusoids(figurel
treated rats(group
blood sinusoids leadin
cords(ﬂgurel-D),livcr

protected &t
severly con

-C),liver sections from vanadyl
4) showed that severly dilated
g to disorganized hepatic

sections
reated rats (group5&6) showed that
gested hepatoportal vessels and

from nickel

o figurel- E,F).
jated hepatocytes (figu y
« ;Zzlérias sections  from  control normal
(groupl)shOWed apparently  healthy
lood pancreatic acini,(figure2-G), pancreas sections
00
147
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from control diabetic(group2) Sl.IOWCd blthoa(;
degenerated pancreatic acini and dilated ‘Zi |
vessel(figure 2-H),pancreas sections fro.m vana Yd
protected rats(group3)showed that dilated anS
congested blood vessel (figure 2-I). pancrez
sections from vanadyl treated rats (group4)
showed thatvacuolation of pancreatic islets (ﬁglﬂ‘;
2-)),pancreas sections from nickel protected
rats(groupS) showed that severlydiltated b_lool
vessels (figure 2-K),pancreas sections from nicke
chloride treated rats(group6) showed that

interlobular edema with severly dilated blood
vessels(figure 2-L).

Light Microscopic Results

Fig(1): Photomicrograph in the liver of rats of
different experimental groups

Fig(2): Photomicrograph in the pancreas of rats
of different experimental groups

g ~———

Discussion
The study has shown that oral administratiop
ofvanadylsulphate  in STZ  treated rats
significantly lowered blood glucose leve] ip both
protected and treated groups on th
administration of njcke] chlorid
lowered blood glucose level in
with a non significant effect in
decrease in blood glucose level wag accompanijeq
with a significant increase in serum insulin leye
it is possible that the ;

hypoglycemic
vanadium observed int effect of

he present styq
explained by varioys mechanisms, the Sz'u(;n aélbe
fine et al.,1995 Y Glod

decrease in jpa:
. In 1nsy
requirement in vanadium treateq Subjecteq w:gll

143
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e 1 diabetes suggesting that vanadj,
inls)ulin sensitizying‘%c'tlon > also Cam » €t a],

rted that vanadium exerts a prote
(r)enp(;,ancreatic B- cells and enhance the effect o
residual insulin. The  stimulatory effect of
vanadium on .glucose transport  pygq -
demonstrated  in  rat adlpocytes(P.aunt "
al,,1992), vanadium exposure of STZ digp;, rats
car’l restore the expression and or el Surfacg
translocation of insulin sensitive lucoge
transporter protein CLUT-4 in skeletal. Musc]q
(Mohamed et al., 2002). Al?other_ p.hyS‘OIOgical
response modulate.d by vanadu.lm 15 1ts actiop g,
glycogen synthesis , the studies of Cohen(1995
reveled that 3 weeks VS therapy (100 mg(day) i,
type 2 diabetes patient has be.en associated ity
an increase in insulin — stimulated glycogen
synthesis in addition vanadium cap Suppresg
gluconeogenesis in isolated hepatocytes and
kidney cortex tubules from control and diabetic
rabbits (Kiersztan et al., 2002), also (Marzban, ¢t
al., 2002) reported that vanadium treatment
decresed the expression of the gluconeogenic
enzyme PFPCK and glucose 6- phosphatase.
The protectiveeffect of Nickel chlorid against
STZ induced hyperglycemia is in accordance
with the previous study of (Bthel, et al ; 1988)

Concerning the hypoglycemic effect of nicke]

ag
- 41,200
tive effecy

chloride(Ribas |, B.O;e’tal.,1981) observed an
increase a serum insulin secretion after nickel
chloride

ingetion and may attributed these
increment to the hypothesis of{Sanchez Reus et
al,,1981) who found that exogenous nickel
chloride administration induced accumulation of
calcium and zing ip rat pancreas and thus favors
the synthesis and secretion of insulin , a
Processes which depend on zinc and calcium ,
Tespectively .
The study has shown that oral administration of
Vanadylsulphateanq nickel chloride significantly
lowered Serumtotal cholesterol ,triacylgl)’cerol
- cholesterol concentration (table 1).

;l;lhe hypolipidimic effect of vanadium obsel:Vfl‘:
Present styg ; by varlo
e s ol by v
&AzamOffDL-,and Curran DL.,1957 )recorded 2
Vanadate hag reduced total cholesterol in norm?
subJect_s Wwhich may be due to inhibition of the
Steps Involved cholesterol biosynthesis ;
deh.d‘: H and Mohsen, 4, 2003) showed thae
: mmlstratl_on of Vvanadylsulphate probab!Y cau;
tr ecr‘?asf’ n plasma triglyceride due to mcfefw
anscription of certain insulin sensitivity 8"
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v
BE

tes the expression of

g P tipase (LPL) ieoding
0f" ez_Mercado Jlet al.,2003 Tecorded  (h o

o Igl; gministration (0.02,0.06 and
FU sight) on a rat model of type
( y 1sed @ reduction in the release q

160

2 mmol/kg
2 diabetes

: f free 1
d:?FFA) from adipocytes and thejr uptakeagz

. fiver, WhiCh. may be resulted in adecrease i
" thesis of hpoprf)tems of very low dens;
¥ o) and Pof)ls'of circulating triglycerigeg.
e hypOliP‘dlmlc effect of ‘nickel chloride
erved in the present study disagree wity, that
orted by( Kus'a] et al ,2006) showed that the
yel-induced rise of serum LDL-cholester|,
ol cholesterol, and triglycerides and faj] of
! mHDL-cholestero].
te study has shown that oral administration of
anaylsulphate in stztreated  rats significantly
wer ureadcreatinine concentration after 1%
onth  and 2 months when used for
worection.The ~ decresed  in  creatinine
oncentration by vanadium may be attributed
Mecrese in lean body mass as reported
Benedicte et al., 1999).
i the contrary oral administration of nickel
hloride significantly increase in urea &creatinine
oncentration in both protected and treated
roups the effect of nickel may be explained by
Phillip et al., 1998 suggested that non protein
itrogenous compound were elevated in normal
ats by administration nickel chloride , it is also
ossible that this was also secondary to reduce
FR and dehydration . in addition , nickel
loride probably increase tissue catabolism as
well,
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