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Introduction Hexavalent chromium Cr (VI) is a strong oxidizing toxic agent. It penetrates cell
membrane and quickly reduced with production of reactive intermediates and reactive oxygen
species that react with the DNA causing anomaliesin the cell structure. Vitamin E (vit. E) isalipid
soluble antioxidant preventing damage to membranes also selenium (Se) is an essentia
micronutrient with an antioxidant activity. Aim of the present study was to evauate the
hepatotoxicity, nephrotoxicity, and genotoxicity induced by acute Cr (VI) toxicity. Also, to
evaluate and compare the possible protective role of vit. E and Se against that toxicity.
Methodology: This study was carried out on 60 adult male albino rats divided into 10 rats of six
groups, negative control group, selenium control group (0.5 mg/kg IP for 5 consecutive days),
vitamin E control group (125 mg/kg orally for 14 days), Cr (V1) group (10 mg/kg single dose 1P),
Cr (V1) + Selenium group and hexavalent chromium + Vitamin E group. Liver and kidney function
tests, total protein, oxidative stress, antioxidant markers and genotoxic analysis were done to all
groups. Result: Acute Cr(VI) toxicity resulted in increased levels of the studied liver, kidney ,
oxidative stress markers, al forms of chromosomal aberrations and elevation of DNA damage. It
decreased levels of total protein and antioxidant markers. Treatment with Se or vit. E resulted in
improvement in al these effects. Conclusion& recommendation: Cr (VI) is a hepatotoxic,
nephrotoxic, and genotoxic. Se or vit. E has the ability for reduction of these deleterious effects. So
it is recommended to do regular medical examination of workers exposed to hexavalent chromium
for early detection of any health problem and afford dietary supplementation with vitamin E and
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Introduction

etals are magjor environmental pollutants

(Holland and Avery, 2009). Human exposure

to these heavy metals hasrisen dramatically
due to their extensve use even in domestic
applications. (Tchounwou et a., 2012). Chromium (Cr)
is one of the eight metals in top of priority list of the
toxic substances (ATSDR , 2011).

Chromium has two valence states: trivalent
chromium Cr(l11) and hexavalent chromium [Cr(V1)]
(Stout et al., 2009). Chromium (l11) compounds are
found in foodstuffs and are essential micronutrients
(He et al., 2007), do physiological functions as lipid,
protein, and glucose metabolism (IPCS, 2006), it is
safe and has no toxic effects due to its poor ability to
enter cells (Zhitkovich, 2011).

Chromium (VI) compounds are toxic to
humans, animals and even aquatic organisms. They are
used in many industries as electroplating, |eather
tanning, and stainless-steel production (Yarkandi,
2014), but it is highly toxic causes multiorgan toxicity
as hepatotoxicity, renal damage, and genotoxicity
(Rana, 2008). Inside cells, Cr (V1) is reduced to Cr(l11)
by a variety of chemical reductants with production of
reactive intermediates causing cellular damage and
generation of reactive oxygen species (ROS) (Myers,
2012) that enhances oxidative stress and exert a
cytotoxic effect and many diseases as renal disorders,
liver disorders, inflammation and others (Soudani et
al., 2011).
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Vitamin E (lipid soluble antioxidant) could
prevent membranes or proteins damage by scavenging
ROS (Traber and Atkinson, 2007), attenuate the
oxidative stress and restore the level of anti-oxidants
including glutathione (GSH), superoxide dismutase
(SOD), and catalase (CAT) (Bharrhan et a., 2010).

Selenium is an one of the essentia
micronutrients with antioxidant activity (MacFarquhar
et al., 2010) counteracts the free radicals, preserve the
structure and function of DNA, proteins and
chromosomes against the injury of oxidation (El-
Demerdash, 2004).

So the am of the present study was to
evaluate the hepatotoxicity, nephrotoxicity and
genotoxicity induced by acute Cr(VI) toxicity. Also, to
evaluate and compare the possible protective role of
vitamin E (vit. E) and selenium (Se) against that
toxicity.

Methodology

The experimental animals

60 adult male albino rats with average weight about
150-240 grams (g) for each rat, were used in this
study. The animals were obtained from Helwan animal
breeding farm, Cairo, Egypt. They were maintained in
specia cages in a well-ventilated animal house at
normal temperature (22°C £ 5°C) under a 12:12-hour
light-dark cycle. They were fed with norma feeding
and water. They were kept under suitable conditions
for one week for adaptation before the start of the
experiment.

Handling of the animals followed the rules for
the experimental research ethics approved by Research
Ethics Committee at faculty of Medicine for Girls Al-
Azhar University.

Groups of animals

Group (1) [Negative [-ve] control group]: rats were
received normal feeding and distilled water only for 14
days.

Group (2) [Selenium control group]: rats were given
selenium (intraperitoneal [1P]) at a dose of (0.5 mg/kg ]
bodyweight (b.wt.) dispersed in distilled water daily for
5 consecutive days according to Peng et al., (2007).
Group (3) [Vitamin E control group]: rats were given
vitamin E [vit. E] (a-tocopherol) daily by (oral gavage)
at adose of (125 mg/kg b.wt.) for 14 days according to
Arreola-Mendoza et al.,(2006).

Group (4) [Hexavaent chromium [Cr(VI)] group]: rats
were given a single dose of potassum dichromate
(K2Cr207) (IP) (10 mg/kg b.wt.) dissolved in distilled
water according to Balakrishnan et al., (2013b).
Group (5)[Cr(VI) + Segroup]: rats were given asingle
dose of K2Cr:07(IP) (10 mg/kg b.wt.) dissolved in
ditilled water, and were also given selenium (IP) at a
dose of (0.5 mg/kg b.wt.) dispersed in distilled water
daily for 5 consecutive days according to Hassanin et
al., (2013).

Group (6)[Cr(V1) + vit. E group]: rats were received a
single dose of K»Cr0O7 (IP) (10 mg/kg b.wt.) dissolved
in distilled water, with vit. E daily by (oral gavage) at a
dose of (125 mg/kg b.wt.) for 14 days Balakrishnan et
al., (2013b).

Chemicals:

1. Hexavadent Chromium [Cr(VI)] in its
synthetic-form potassium dichromate
(K2Cr207).

Selenium in the form of selenium dioxide .
Vitamin E (o-tocopherol) in the form of ail.

e Both Cr(VI) and selenium were purchased
from Arab Company for Drug Industries and
Medical Appliances, Abidin, Cairo, Egypt.

e Vitamin E (a-tocopherol) was purchased from
Cairo Company for Pharmaceutica and
Chemical Industries, Shubra Cairo, Egypt.

e potassium dichromate (K2Cr207) solution
was prepared by dissolving 140 mg of
K2Cr207 in 70 ml of distilled water to give
the estimated dose for each rat.

e  Selenium solution was prepared by dissolving
7 mg of Selenium in 28 ml of distilled water
to give the estimated dose for each rat.

Collection and preservation of the samples

Twenty four hours after the last dose; blood samples
were taken from the medial canthus of the eyes of rats
.The samples were collected in clean dry test tubes and
left a& room temperature for 20 minutes to clot.
Samples were centrifuged at 4,000 rpm for 15 minutes
to separate the sera.

The sera were then stored at -20 °C for
subsequent assaying of Liver function tests (AST,
ALT, ALP, tota bilirubin), total protein, kidney
function tests (urea, creatinine), oxidative stress
markers (MDA), antioxidant markers (GSH, CAT,
SOD).

wn

Then al animals were sacrificed while they

were under anesthesia by diethyl ether inhalation. Liver
and both femurs were dissected.
Parts of the livers were washed with phosphate-
buffered saline (PBS) to remove any red blood cells or
clots, then stored at  -20°C for subsequent assaying of
oxidative stress marker [the liver malondiadehyde
(MDA)] by using commercial kits.

Also, some parts of the livers are kept in
normal  sdine and freezed for measuring
deoxyribonucleic acid (DNA) damage by the comet
assay.

The bone of the femora were kept in the normal saline
then stored at 20°C, the bone marrows were used for
estimation of chromosomal aberrations.

All the previous parameters were done at cell
Biology Department of National Research Center in
Dokki (Cairo) and were done by using commercial
Kits, which were purchased from Bio diagnostic
company, Dokki, Giza, Egypt.

Statistical Analysis

All the data were tabulated and expressed as the mean
+ standard deviation (S.D.) values. Comparing the
values for different treated groups with the values for
controls were done using one-way ANOVA test.
Independent sample t-test were used to compare
between the means of two studied groups. Probability
(P-value), P-value <0.05 was considered significant, P-
value <0.001 was considered as highly significant and
P-value >0.05 was considered insignificant. Data were
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analyzed using Statistical Program for Social Science
(SPSS).

The results

1) Biochemical studies

a) Liver function tests:

Cr (VI) resulted in elevation of the serum
level of AST, ALT, ALP and tota bilirubin as
compared with the control. Administration of selenium
(Se)or vitamin E (vit. E) with Cr(VI) resulted in
lowering of serum level of AST, ALT, ALP and total
bilirubin as compared to Cr(V1) toxic groups ,treatment
with vit. E. showed more reduction in the serum level
of AST, ALT and total bilirubin than treatment by Se
(Table 1).

b) Total protein in the serum:

Cr (VI)produced reduction in the serum level
of total protein as compared to the control.
Administration of Se or vit. E with Cr(V1), resulted in
elevation of the serum level of total protein as
compared to Cr(VI) toxic group with no significant
differences between them (Table 2).
¢) Kidney function tests:

Cr(VI) resulted in elevation of the serum level
of urea and creatinine as compared to the control
group. Co-administration of Se or vit. E with Cr(VI)
showed significant decrease of urea concentration and
creatinine level in the serum as compared to Cr(VI)
toxic group with better effects observed with vit. E.
(Table 3).

d) Oxidative stress markers:

Cr(VI) resulted in elevation of the level of
liver maondiadehyde (MDA) as compared to the
control group. Treatment by Se or vit. E with Cr(VI)

induced reduction in the level of liver MDA as
compared to Cr(VI) toxic group with no significant
difference between them (Table 4).

€) Antioxidant markers:

Administration of Cr(V1) produced increase in
superoxide dismutase (SOD) activity and decrease in
the serum level of GSH and catdase activity as
compared to the control. Treatment by Se or vit. E with
Cr(V1) revealed reduction in SOD activity and increase
in the serum level of reduced GSH and catalase activity
as compared to Cr(V1) toxic group, treatment by vit. E
produced more improvement in SOD activity and
catalase activity than the treatment by Se, with no
significant difference between them as regards GSH
(Table5).

Genotoxic analysis (cytogenetic evaluation)
a) Comet assay (The single cell Gel Electrophoresis
[SCGE]):

Cr(Vreveded elevation of DNA damage as
indicated by increase in comet tail length (photo 2) as
compared to the control(photo 1). Treatment by Se or
vit. E resulted in decrease in DNA damage as
compared to Cr(VI) toxic group, with no significant
differences between them (Table 6).

(b) Chromosomal aberrations study:

Cr(VI) toxicity resulted in increase in al
forms of chromosoma aberrations including Gap,
Break, centromeric attenuation (C.A.), end mitosis(E.
mitosis), deletion (Del.), fragments (Frag.) and end to
end chromosome fusion (E to E) ( photo 5-10).
Treatment Se or vit. E resulted in decrease in al forms
of chromosoma aberrations, with no significant
difference between them (Table 7& 8).

Table (1): Statistical analysis of the mean values + S.D. for the effect of acute toxicity by Cr(VI) on liver function
tests of adult male albino rats (n=60) and the possible protection by Se or vit. E and comparison between the
studied groups using one way ANOVA and independent t-tests.

Groups AST (U/L) ALT (U/L) ALP (U/L) Total Bilirubin (mg/dl)
n=10rats/group Mean  S.D. Mean  SD. Mean  SD. Mean  SD.
Control 48.95+ 2.00 52.47 + 1.58 224,76 + 3.01 0.29 + 0.04
Se 48.80 + 1.542 51.43+ 2,042 217.94+6.022 0.29 £ 0.032
Vit. E 47.79 + 1.912 50.82 + 1.162* 217.04 £5.342 0.29+ 0.022
Cr(VI) toxicity 90.34+1.73** | 101.05+ 2.24** | 809.55+ 32.40%* 3.17+ 0.52%*
% change from control 184.55% 192.59% 1260.18% 1993.05%
Cr(V1)+Se 63.03 +1.36™* 71.97 + 1,78~ 523.39 * 65.26 ** 1.29 + 0.28 =+
% change from 130.23% 128.78% 135.35% 159.31%
Cr(Vl)
Cr(VI)+vit.E 60.84 + 1.50P** 66.21 + 1.320%* 498.53 + 54.90 b** 1.00 + 0.11 b**
% change from 132.65% 134.48% 138.42% 168.45%
Cr(Vl)
OneWay ANOVA F 930.306 1263.315 412.490 206.693
P-value 0.000™ 0.000™ 0.000™ 0.000™
Independent t-test | t-value 3.415 8.200 0.922 2.987
p-value 0.003" 0.000™ 0.369 0.008"

Se= selenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; n= number; AST= aspartate aminotransferase; ALT=
alanine aminotransferase; ALP= alkaline phosphatase; SD.= standard deviation; a= [ Se, vit. E, Cr(VI) ] compared to
the control group; b= the treated groups compared to Cr(VI) ; *= significant (P<0.05); ** = highly significant

(P<0.01).
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Table (2): Statistical analysis of the mean values +S.D. for the effect of acute toxicity by Cr (VI) on the total
protein level in the serum of adult male albino rats (n=60) and the possible protection by Se or vit. E and
comparison between the studied groups using one way ANOVA and independent t-tests.

Groups Total protein (g/dl)
n =10rats/group Mean + S.D.
12.89 + 0.87

Control group
Segroup
Vit. E group
Cr(VI) toxicity

13.65+1.00%"
13.69+ 0.96 @
3.71+0.60 @™

% change from control 171.20%
Cr(V1)+Se 9.36+0.77°"
% changefrom Cr(VI) 1152.28%
Cr(VI)+vit. E 10.03+0.70°™
% changefrom Cr(VI) 1170.22%
One Way F 214.695
ANOVA P-value 0.000"
Independent t-test t-value -2.020
p-value 0.059

Se= selenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; n= number; SD.= standard deviation; a= [Se, vit. E,
Cr(VI)] compared to the control group; b= the treated groups compared to Cr(VI); *= significant (P<0.05); **= highly
significant (P<0.01).

Table (3): Statistical analysis of the mean valuest S.D. for the effect of acute toxicity by Cr(VI) on the Kidney
function tests of adult male albino rats (n=60) and the possible protection by Se or vit. E and comparison
between the studied groups using oneway ANOVA and independent t-tests.

Groups Urea concentration (mg/dl) Creatinine (mg/dl)
n=10rats/ group Mean # S.D. Mean + S.D.
Control group 24.52 + 1.50 0.64+£0.04
Se group 23.30+1.21% 0.62 + 0.062
Vit. E group 22.84+ 1.20%" 0.61+0.052
Cr(VI) toxicity 72.12 +1.833" 2.01+0.20%"
% change from control 1194.13% 1214.61%
Cr(V1)+Se 51.61+1.98°" 0.94+0.05°™
% change from Cr(VI) 128.44% 153.36%
Cr(VI)+vit.E 4235+ 1.535™ 0.87 £ 0.04°™
% change from Cr(VI) 141.27% 156.57%
OneWay ANOVA F 1615.437 338.635
P-value 0.000™" 0.000™
Independent t-test t-value 11.694 3.078
P-value 0.000** 0.006**

Se= selenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; n= number; SD.= standard deviation; a=[Sevit. E,
Cr(VI)] compared to the control group; b= the treated groups compared to Cr(VI);* = significant (P<0.05); **= highly
significant (P<0.01).
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Table (4): Statistical analysis of the mean valuest S.D. for the effect of acute toxicity by Cr(VI) on theliver MDA
of adult male albino rats (n=60) and the possible protection by Se or vit. E and comparison between the studied

groups using oneway ANOVA and ind

ependent t-tests.

Groups MDA (g/dl)
n=10rats/ group Mean = S.D.
Control group 7.86+0.73
Segroup 7.55+0.632
Vit. E group 7.19+0.872
Cr(VI) toxicity 23.16+1.723"
% change from control 1194.66%
Cr(V1)+Se 10.65+1.17°"
% change from Cr(VI) 154.02%
Cr(VI)+vit. E 10.01 + 0.74°™
% change from Cr(VI) 156.78%
One Way F 339.800
ANOVA P-value 0.000"
Independent t-test t-value 1.462
P-value 0.161

Se= selenium; vit. E= vitamin E; Cr(VI1)= hexavalent chromium; MDA= malondialdehyde;n=
deviation; a= [Sevit. E, Cr(VI)] compared to the control group; b= the treated groups

significant (P<0.05); **= highly significant (P<0.01).

number; SD.= standard
compared to Cr(VI);*=

Table (5): Statistical analysis of the mean values = S.D. for the effect of acute toxicity by Cr(VI)on antioxidant
mar ker s of adult male albino rats (n=60) and the possible protection by Se or vit. E and comparison between the

studied groups using oneway ANOVA and independent t-tests.

Groups SOD activity (ufl) GSH (mg/dl) Catalase activity (u/l)
n=10rats/ group Mean £ SD. Mean £ SD. Mean £ SD.
Control 22.01+1.75 28.26+1.52 741.06154.74
Se 22.00+1.50 2 29.99+1.58 2% 779.97+45.87 2*
Vit. E 21.71+1.58 2 31.16+1.32 a** 821.05+23.87 a**
Cr(VI) toxicity 82.09+2.24 a** 10.35+0.96 2** 282.84+34.42 a**
% change from control 1272.97% 163.37% 161.83%
Cr(VI)+Se 53.49+2.43P** 20.77+1.48°** 516.48+50.00 P **
% change from Cr(VI) 134.84% 1100.68% 182.61%
Cr(VI)+vit.E 49.93+1.36°** 21.78+1.84b** 621.55+31.27 b **
% change from Cr(VI) 139.18% 1110.43% 1119.75%
OneWay ANOVA F 175.787 282.212 237.760
P-value <0.001** <0.001** <0.001**
Independent t-test t-value 4.052 -1.354 0.193
P-value 0.001** -5.634 0.000**

Se= selenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; n= number; SOD= Superoxide dismutase;
GSH=reduced glutathione; SD.= standard deviation; a= [Sevit. E, Cr(VI)] compared to the control group; b= the

treated groups compared to Cr(VI); *= significant (P<0.05); **= highly significant (P<0.01).
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Table (6): Statistical analysis of the mean valuest S.D. of comet tail length for DNA damage of acute toxicity by
Cr(VI) of adult male albino rats (n=60) and the possible protection by Se or vit. E and comparison between the

studied groupsusing oneway ANOVA and independent t-tests.

comet tail length (uM) of

Groups
n=10rats/ group %Ngndfgege
Control group 1295+ 1.19
Segroup 1289+ 1162
Vit. E group 1254 +2.212
Cr(VI) toxicity 29.05 £5.42 3"
% change from control 1124.32%
Cr(V1)+Se 19.95+3.45 0™
% changefrom Cr(VI) 131.33%
Cr(V)+vit. E 18.83+3.11°™
% change from Cr(VI) 135.18%
OneWay F 15.341
ANOVA P-value 0.000**
Independent t-test t-value 0.763
P-value 0.456

Se= selenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; DNA=Deoxyribonucleic acid; n= number; SD.=
standard deviation; a= [Sevit. E, Cr(VI)] compared to the control group; b= the treated groups compared to
Cr(V1);*= significant (P<0.05); **= highly significant (P<0.01).

Table (7): The numbers, mean percentages and mean values = S.D. of the effect of acutetoxicity by Cr(VI) on the
chromosomes in the bone marrow cells of adult male albino rats (n=60) and the possible protection by vit. E or

Se.
Chromosomal Groups (n=10rats/group
aberration control se. vit. E Cr(VI1) toxicity | Cr(VI)+Se | Cr(VI) +vit.E
Gap n& % 6 (1%) 3(05%) | 2(0.333%) | 31(5.166%) 14 (2.33%) 12 (2%)
Mean+S.D. | 0.6x1.074 | 0.3+0.674% | 0.2+0.4212 | 13.1£1.523%" | |1.4+£0.669°" | |1.2+0.918 *
Break n& % 4(0.667%) | 3(0.5%) | 1(0.167%) | 35(5.833%) 16 (2.66%) 13 (2.16%)
Meant SD. | 0.4+.699 | .03+0.483% | 0.1+0.3162 | 13.5+£1.433 %" | |1.6£1.264°" | |1.3+£0.823""
CA n& % 8(1.33%) | 5(0.833%) | 4 (0.667%) 39 (6.5%) 15 (2.5%) 11 (1.83%)
o Meant SD. | 0.8+1.135 | 0.5+0.849% | 0.4+0.6992 | 13.9£1.663%" | |1.5+1.081°" | |1.1£0.875""
E mitosis n& % 1 (0.16%) 0 0 28 (4.66%) 8 (1.33%) 7 (1.16%)
' Mean+ SD. | 0.1+0.316 0 0 12.8£1.229%" | 10.8£1.032°" | ]0.7£0674 "
Dl n& % 0 0 0 18 (3%) 9 (1.5%) 6 (1%)
' Meant+ S.D. 0 0 0 11.8+1.032 10.9£0.994 " | 10.6+0.699 °"
Frag n& % 0 0 0 16 (2.66%) 7 (1.16%) 5 (0.833%)
' Meant S.D. 0 0 0 11.6£0.699 10.7£1.059" | 10.5+.0.707 2"
EtoE n& % 0 0 0 12 (2%) 4 (0.667%) 5 (0.833%)
Meant+ S.D. 0 0 0 11.2+0.418 10.4£0.699 " | 10.5+0.707 "

Se= sdenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; C.A.= centromeric attenuation; E. mitosis= end
mitosis, Del.= deletion; Frag.= fragments, E to E = end to end chromosome fusion; n= number;SD.= standard
deviation; a= [Sevit. E, Cr(VI)] compared to the control group; b= the treated groups compared to Cr(VI) ; *=
significant (P< 0.05); **= highly significant(P< 0.01).




54

Hassan et al., / Ain Shams J Forensic Med Clin Toxicol, July 2019 (33): 48-58

Table (8): Statistical analysis by independent t-test to compar e between the possible protectiverole of Seor vit. E
on acute toxicity by Cr(V1) as regards chromosomal aberrations in the bone marrow cells of adult male albino
rats (n=60) using independent t-test.

Chromosomal Cr(VIl) +Se Cr(VI) +vit.E Independent t-test
aberration n Mean + S.D. n Mean + S.D. t-value p-value
Gap 14 1.4+0.669 12 1.2+0.918 0.641 0.527
Break 16 1.6+£1.264 13 1.3+0.823 0.737 0.468
CA. 15 1.5+1.081 11 1.1+0.875 1.007 0.328
E. mitosis 8 0.8£1.032 7 0.7£0.674 0.28 0.782
Del. 9 0.9+0.994 6 0.6x0.699 0.856 0.401
Frag. 7 0.7£1.059 5 0.5+0.707 0.543 0.593
EtoE 4 0.4+0.699 5 0.5+0.707 0.213 0.837

Se= sdenium; vit. E= vitamin E; Cr(VI)= hexavalent chromium; C.A.= centromeric attenuation; E. mitosis= end
mitosis; Del.= deletion; Frag.= fragments, E to E= end to end chromosome fusion; n= number; SD.= standard
deviation; * = significant (P< 0.05); **= highly significant (P<0.01).
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Discussion

Acute C r(V1) toxicity resulted in significant increase
in the levels of serum AST, ALT, ALP and tota
bilirubin as compared to the control group. These
findings agreed with those of Hashish and Elgaml
(2016) and can be explained by Giannini et al., (2005)
who reported that the hepatotoxicity of chromium
resulted in increase of the hepatic enzymes activity
(AST and ALT) as they are located in the liver cell
cytoplasm and after cellular damage, they are released
in the blood stream. Also, (Soudani et al., 2013) stated
that the chromium leads to disturbance in biosynthesis
of hepatic enzymes due dysfunction and ateration in
the permeability of the hepatic membrane.

In the present study, co-administration of
selenium (Se) or vitamin E (vit. E) with Cr(VI) to rats
resulted in significant decrease in serum levels of AST,
ALT, ALP and total bilirubin as compared to acute
Cr(V1) toxic group. These results were in agreement
with those of (Balakrishnan et al., 2013a).

The results of the present work reveaed
significant decrease in the total protein level in the
serum in acute Cr(V1) toxic group as compared to the
control group .These results were in agreement with
those of (Hashish and Elgaml, 2016).Yousef et al.,
(2008) revealed that to the reduction in protein
synthesis or increase proteolytic activity or degradation
that caused by Cr(VI) toxicity . In addition, Shati
(2014) stated that the protein and glycogen content are
decreased in response to K»Cr.O7 administration may
be due to the harmful effect of its active metabolite.

In this study, co-administration of Se or vit. E
with Cr(V1) showed significant increase in the total
protein level in the serum as compared to acute Cr(VI1)
toxic group.This finding almost agreed with those of
Balakrishnan et al., (2013a and b).

The results of present study reveaded
significant increase in urea concentration and creatinine
level in the serum as compared to the control group and
this was in accordance with those of Salamaa et al.,
(2016) and supported by Patlolla et al., (2009) who
said that the peroxidative damage by Cr(VI) causes
reduction in kidney function, which was reflected by
significant increase in serum levels of blood urea
nitrogen (BUN) and creatinine  suggesting
nephrotoxicity.

In present study, co-administration of Se or
vit. E with Cr(VI) to rats, produced significant decrease
in urea concentration and creatinine level in the serum
as compared to acute Cr(VI) toxic group. These results
were in agreement with Balakrishnan et al., (2013a
and b).

Acute Cr(VI) toxic group reveded a
significant increase in the level of liver
malondialdehyde (MDA) as compared to the control
group .Similar finding was reported by Goodarz et al.,
(2016)and Hegazy et al., (2016) while Cengiz et al.,
(2016) observed that the level of MDA had not
changed in K,Cr,O; treated rats as compared to the
control group.

The increase in the level of MDA due to
Cr(VI1) toxicity can be explained by Patlolla et al.,
(2009) who reported that Cr(V1) can induce free radica

production leading to peroxidation with increase the
peroxidation markers as MDA and decrease the
antioxidant markers as SOD and reduced glutathione.

Similar to Mehany et al.,, (2013) co-
administration of Se or vit. E with Cr(V1) in this study
produced significant decrease of liver MDA level as
compared to acute Cr(VI) toxic group.

In the present study, there were significant
increase in superoxide dismutase (SOD) activity and
significant decrease in the serum level of reduced
glutathione (GSH) and catalase activity in acute Cr(VI)
toxic group as compared to the control group similar
to Goodarzi et al., (2016).However, Cengiz et al.,
(2016) observed that SOD, catalase and reduced GSH
levels had not changed in K,Cr,Oy treated rats .

The findings of the current work were
explained by Amin et al., (2011) who reported that the
increase in antioxidant enzymes activities suggests a
response toward increased reactive oxygen species
(ROS) generation. The mechanism by which Cr(VI)
increased the ROS was explained by Zhang et al.,
(2011) who sated that the Cr(VI) generates free
radicals, which in turn activate O, and produce ROS as
hydroxyl radicals and hydrogen peroxide and so lead to
DNA damage.

In the present study, co-administration of Se
or vit. E with Cr(VI) produced significant decrease in
SOD activity and significant increase in the serum
level of reduced GSH and catal ase activity as compared
to acute Cr(VI) toxic group. This was in agreement
with Mehany et al., (2013 )and could be explained by
Flora et al., (2002) who stated that selenium play
important metabolic role in mammalian cell due to its
function in the active site of many antioxidant enzymes
as glutathione peroxidase and glutathione reductase.

In the current study, there was significant
increase in DNA damage as indicated by increase in
comet tail length in acute Cr(VI) toxic group as
compared to the control group which improved by
treatment of rats with Se or vit. E. Patlolla et al.,
(2009) stated that comet tail length is an important
parameter in evaluating the DNA damage (comet
assay). This finding almost agreed with those of Cengiz
et al., (2016)and explained by Sohs et al., (2001)who
reported that Cr(V1) is involved in generating reactive
oxygen species (ROS) leading to generation of
oxidative stress, which is responsible for many toxic
effects in the cell including lipid peroxidation, DNA
damage and protein modification. Also, O Brien et al.,
(2003) stated that the mechanism by which Cr (VI)
induce genotoxicity may be due to the intracellular
reduction of Cr(VI) into Cr(lll) with production of
chromium metabolite radicals that lead to different
forms of DNA damage as breaking of the strand.

In agreement with Raju et al., (2012) the
present study revealed significant increase in al forms
of chromosomal aberrations in the bone marrow cells
of adult male albino rats in acute Cr(V1) toxic group as
compared to the control group that improved by
treatment with Se or vit. E.
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Balakrishnan%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Balakrishnan%20R%5Bauth%5D
http://www.ijp-online.com/searchresult.asp?search=&author=Mujgan+Cengiz&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=Mujgan+Cengiz&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=Mujgan+Cengiz&journal=Y&but_search=Search&entries=10&pg=1&s=0

56 Hassan et al., / Ain Shams J Forensic Med Clin Toxicol, July 2019 (33): 48-58

Conclusion

Concerning the results of the present study; it could be

concluded that chromium compounds are very toxic

and administration of selenium or vit E could play role
against them.

Recommendation

So it is recommended to do regular medical

examination of workers exposed to hexavalent

chromium for early detection of any heath problem
and afford dietary supplementation with vitamin E and
selenium.
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