SCYMJ XVI(1) 2011 115

The antioxidant effect of different doses of chromium chloride

supplementation in rats
Ibrahim A. L; El Ghannam, A. A.; Abeer A. Shalaby and Hoda 1. Bahr
Department of Biochemistry, Faculty of Vet. Medicine, Suez Canal University

Abstract

The present work was done to elucidate the possible protective and anti-
oxidant effect of low and high doses of chromium chloride supplementa-
tion in rats. The experiment was carried out on 63 adult male Sprague
Dawley rats weighing 150-200 g. Rats were randomly divided into three
equal groups each had 21 rats as follow; group I (control), group II (low
dose) of chromium chloride (0.8 pg/ml drinking water) and group I (high
dose) of chromium chloride (4 pg /ml drinking water). Blood samples
were collected after 2, 4 & 6 wecks for assessment of erythrocytes antioxi-
dants. Glutathione {GSH) content and the activity of superoxide dismutase
{SOD) and catalase (CAT) as well as glutathione S-transferase (GST) were
elevated by both doses of Cr than control during the whole period of expe-
riment. Moreover, an increase in glutathione peroxidase (GSH-px) activity
was observed after 4&6 weeks in chromium low dose (CLD)-treated group
and during whole period of the experiment in chromium high dose (CHD)-
treated group. It could be concluded that, administration of chromium at
high dose (CHD) reveals the potent antioxidant. Key words: Chromium
chloride, dose, antioxidant effect, rats.

2003). CrCl decreases tumor necrosis
factor-a (TNF-a) secretion, oxidative
stress and lipid peroxidation in both

Introduction
Chromium is a naturally occurring

heavy metal found coramonly in the
environment as trivalent and hexava-
lent form (Shrivastava et al, 2002).

Commercially available trivalent
chromium compounds are organic and
inorganic. Chromium chloride (CrCl)
is considered as an inorganic salt
(World Health Organization, 2009).

It has been known to be a micronu-
trient for mammals. The highest con-
centration of chromium was found in
meat products, followed by oils and
fats, bread nuts, miscellaneous ce-
reals, fish, sugar, Brewer’s yeast, mu-
shrooms, carrots, potatoes, broccoli
and spinach (Eisenberg et al, 1998
and QO’Connell, 2001 and Expert
Group on Vitamins and Minerals,

high glucose and H,O, cultured U937
monocytic cells has antioxidant effect
(Jain and Kannan, 2001). Additional-
ly, oral supplementation of CrCl (250
peg'kg body weight) increases lung
glutathione activity in hyperlipemic
rats (Yanardag et al, 2005). Addition-
ally, the antioxidant effect of Cr can
be observed through decreasing serum
iron and total iron binding capacity.
As Cr, Fe compete on B-site of trans-
ferrin (Stearns, 2000). It was sug-
gested that higher doses of chromium
reveal more potent anti-diabetic, ana-
bolic and antioxidant effect (Clodfeld-
er et al, 2005; Sreejayan et al, 2008;
Siripurkpong and Na-Bangchang,
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2009). Trivalent chromium is highly
safe and has no genotoxic effect but
has antioxidant and antiapoptotic ac-
tivity (Preuss et al, 2008 and Chen et
al, 2010)

Material and Methods

Sixty three adult male Sprague
Dawley rats weighing 150-200 g were
obtained from Research Center in Fa-
culty of Veterinary Medicine (Zagazig
University). They were housed in
cages, fed on a balanced ration and
water ad libitum and kept one week
for accommodation before beginning
of the experiment. Rats were random-
ly divided in to 3 equal groups each
had 21 rats as follow; Group I was
served as control, Group IT recetved
low dose of chromium chloride (0.8
pg/mt of drinking water) and Group
I{I recetved high dose of chromium
chloride (4 pg /ml of drinking water).
Biood samples were collected from
the medial canthus of the eye in con-
trol and other groups after 2, 4 and 6
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weeks post administration and taken
with anticoagulant (Heparin) to sepa-
rate RBCs for determination of GSH
content (Beutler et al, 1963), SOD
(Nishikimi et al, 1972), CAT (Aebi,
1984 and Fossati et al, 1980), GST
(Habig et al, 1974) and GSH-px activ-
ity (Paglia and Valentine, 1967). All
data were subjected to statistical anal-
ysis by F-test and L.SD (Snedecor and
Cochran, 1982).

Results and Discussion

Table 1 shows a marked increase
in erythrocytes GSH content after 4
and 6 weeks in chromium low dose-
treated group and during whole period
of the experiment in chromium high
dose-treated group. This may be due
to the possibility that, chromium chlo-
ride has anti-mflammatory properties
where it inhibits TNF-a secretion
which impairs GSH production (Jain
and Kannan, 2001 and Hinson et al,
2004).

Table (1). Effect of different doses of chromium chloride on erythrocytes

GSH content (mg/dL).
tion 2 weeks 4 weceks 6 weeks
Group
Group ! 36.9440.66~ 35.66+ 0.33* 34.8340.47
Group 11 40.43+0.32" 55.45+1.42° 66.94+0.42%
Group I 51.2540.69" 61.4440.93°° 74.97+0.59%

Values represent mean + SE. Differ-
ent small letter in the same column
means significant difference while
same letters means no significance.
Different capital letters in the same
raw means significant difference.
Group I= Rats served as control,
Group II= Rats received low dose of
chromium chloride (0.8 upg/mi of
drinking water), Group IIl= Rats re-

cerved high dose of chromium chlo-
ride (4 pg /ml of drinking water).
Additionally, Cr increases serum
vitamin C by stimulation of L-
ascorbic acid synthesis from L-
gulonolactone in the liver of rats. Vi-
tamin C scavenge superoxide and hy-
droxyl radicals, thus it protects GSH
against consumption by H,O, (Char-
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terjee et al, 1973; Krinsky, 1992 and
Sahin et al 2003).

Table 2 reveals an increase in erythro-
cytes SOD, CAT, GST in both chro-
mium low dose-treated group and
chromium high dose- treated group
than control during whole period of
the experiment and in GSH-px activi-
ty after 4 and 6 weeks in low dose-
treated group and during whole period
of the experiment in chromium high
dose-treated group. Clearly, chro-
mium supplementation causes an in-
crease in Cu and Zn level in blood
that activates liver synthesis of Cu/
Zn- SOD

(Sahin et al, 1999; Pechova et dal,
2002). Furthermore, chromium chlo-
ride could inhibit H,0O, that inhibit
SOD activity

(Ceballos et al, 1992; Jain and Kan-
nan, 2001; Hininger et al, 2007).
There was an evidence that, Cr is able
to increase catalase activity (Afac et

al, 2006). This probably contributes to
that, an increase in the activity of su-
peroxide dismutase and quenching of
superoxide radical might indirectly
impart a protective effect on the activ-
ity of catalase and GSH-Px (Rama-
chandran et al, 2004).The increase in
GST activity can be viewed on the
host cell response in boosting up the
GSH related conjugation system
against the possible free radical me-
diated system. Since the concentration
of GSH affect the activity of GSH-Px
and GST (Shanthi and Ramakrishnan,
1994; Kanna et al, 2005). It is likely
that, within cells SOD, GSH-px and
CAT remove O  and H,;0; before
they approach available promoters of
Fenton chemistry for hydroxyl radical
production (Chattopadhyay et al,
2005). Recently, Chen et al, 2009
confirmed that Cr plays a potential
regulatory role in CwZn-SOD, CAT
and GSH-px gene expression

Table (2). Effect of different doses of chromium chloride on erythrocytes

enzymatic antioxidants in rats.

o
e
"

|

} |
C
.
o

SO0 activiey CAT acnvity GSH-px activity - GST activity
(U7 ml blood) {(U/ml blood} (L mi blood) {UrL blood)
Dhiration 2 4 6 2 4 ] 2 4 [ 2 4 G
F ! weeks weeks weeks wicks weeks woeks wecks wecky weeks | weeks weeky weeks
Ciroup
. [Troup | T324% | 239 27614 | 5934 57955 | 5457+ | 42.2& 19.5% 386: | 3503: ] 34704 | 34314
[ 233 Legt | 30 | gept 3424 7460 Lag 235 292 1 330 2734 43174
| "Group T | 72604:" 1291607 13208 16504n [ 763 | BB%s [ M5 & | S48 6845 | 3824+ | 423.4x | 4768+
! L7 1688 | 1.42% [ 4924 6.59%8 4.39% 1774 2148 177% | asg 4,208 4.63°
Groupill [277.9% 302+ 3685+ | 1627t | 35t o10.Zx | Sid+ 62.5% TI8: | 4l02% | 4503+ | 492.9%
[— . 2120 276 ] L4 | ss3dh X0 bt 443" 2124 15008 2750 | 6938 6518 8.84%
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Values represent mean + SE. Differ-
ent small letter in the same column
means significant difference while
same letters means no significance.
Different capital letters in the same
raw means significant difference.
Group I= Rats served as control,
Group II= Rats receivaed low dose of
chromium chloride (0.8 pg/mi of
drinking water), Group III= Rats re-
ceived high dose of chromium chlo-
ride (4 ug /m! of drinking water).
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