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ABSTRACT

Mercury is considered one of the pollution problems as a toxic metal. The present study was carried out to inves-
tigate the protective effect of L- ascorbic acid (vitamin C) against chronic mercury exposure in white New Zealand
male rabbits. The efficacy of vitamin C against induced mercury toxicity was evaluated by estimating some biochemi-
cal parameters in both blood plasma and liver tissues. Such parameters are generally used to evaluate the individual

health status. Statistical analysis has been carried out using the SAS program.

The results indicated that inducing both low and high doses of mercury caused significant increases in blood
glucose, total lipids, triglycerides, LDL and total cholesterol, whereas these treatments caused a significant (P<0.05)

decrease in the HDL only after the long term exposure.

Values of AST , ALT ,and acid phosphatase (ACP) in plasma and liver were significantly elevated after the short
as well as the long term of treatment, while significant decreases were observed in the alkaline phosphatase (ALP) and
acetyl choline esterase (AChE) activity due to the long exposure to mercury. The results of oxidative stress markers
(TBARS and GSH) showed significant hazardous effect of the mercury exposure.

Oral treatment with vitamin C decreased all the hazardous health effects caused by inducing mercuric acetate.
Accordingly, addition of ascorbic acid as an antioxidant is recommended to be included in the human diets for its ef-

ficacy role in preventing the body from the mercury toxicity.
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INTRODUCTION

Heavy metals pollution is one of the world-
wide health problems. Mercury is the most danger-
ous trace element, and chronic mercury exposure
can cause adverse health effects. Mercury is used in
different clinical and scientific purposes, therefore
it is found in the air, soil, water and foods espe-
cially fish and shell fish. It is considered as one of
the toxic substances on earth and it has the ability
to accumulate in the food chain (Hounkaptin et al.,
2012, Engelberth et al., 2013, Mok et al., 2014).

Mercury is found in three forms, organic, in-
organic, and metallic. All of these forms target the
human body organs (Oliveira et al. 2012), and be-
cause it has the ability to soluble in fats, it targets
the fatty tissues and organs such as brain and liver
causing adverse effects (Diez et al., 2009, Carman
etal., 2013).

The toxic effects of mercury on human and an-
imal health have been reported extensively. It may
exert its effect by helping producing free radicals
and inhibiting the antioxidant enzymes, which have
high efficiency against metal poison (Sharma et al.,
2005, Karapehlivana et al., 2014).

It was found that treatment of rabbits and fish
by mercury caused significant increases in the con-
centration of ALT and AST, and a significant de-
crease in the activity of ALP. These results indi-
cated damage occurred in the liver and bone tissues
(Ahmed, 1993, Abdel-Tawab et al., 2004, Sharma
et al., 2005, Wadaan, 2009, Patnaik et al., 2010).

Vitamin C is an essential nutrient, and it has
antioxidants property. Therefore it can be specu-
lated that it could have a protective role in mercury
toxicity through scavenging free radicals. Also,
it has an important role in a great number of bio-
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chemical processes such as synthesis of collagen,
assists in metabolizing iron and helps in protecting
vitamins A, E and unsaturated fatty acids, as well
as glutathione (GSH).

Therefore the present study was undertaken
to investigate the adverse health effects on some
serum biochemical parameters caused by chronic
exposure to mercury and the protective role of vi-
tamin C against the mercury toxicity in white male
rabbits.

MATERIALS AND METHODS

Materials

Thirty New Zealand white male rabbits (2-2.5
months old), weighing (2-2.5 Kg) were used. The
animals were obtained from the laboratory of rabbit
physiology research, Faculty of Agriculture, Alex-
andria University. All animals were kept 2 weeks
without experimental treatment for acclimatization,
and handled in accordance to the guide of experi-
mental animals protection. The basal diet was pur-
chased from the Global-IBEX-Limited-Company,
Giza, Egypt. It consisted of 28% alfalfa meal, 44%
corn and soybean meal, 23% wheat bran, 3% soy-
bean oil, 0.5% mineral and vitamin mixture, and
0.4% sodium chloride. The approximate chemical
composition of the basal diet was 12% crude fiber,
18% protein and 3% fat, and it provided about 2600
Kcal/ Kg. The doses of mercury acetate were given
orally using a syringe 3 times a week.

Methods

Rabbits were randomly divided into 5 groups.
One group (group 1) was kept as the control fed
a basal diet. Group 2 and 3 were treated by a low
dose of mercuric acetate (50 ppm/kg body weight)
(Ahmed 1993), either without or with given vita-
min C (8 mg / kg body weight) (Moumen et al.
2011), respectively. The last two groups (4 and 5)
were treated by a high dose of mercury acetate (500
ppm/kg body weight) without injection (group 4)
and with injection by vitamin C (group 5).

Three of the animals in each group were sac-
rificed after 4 weeks to study the effect of a short
term exposure to mercury, while the other three an-
imals were sacrificed at the end of the experiment
(15 weeks) to investigate the effect of a long term
exposure to mercury.

Blood samples were received in dry test tubes

and centrifuged at 860 xg for 20 minutes. The
obtained plasma was kept at -80 C for analysis.
Plasma samples were analyzed for glucose, total
lipids, cholesterol and triglycerides (TG) accord-
ing to the methods of Zollner & Kirsch, (1962),
Trinder (1969), Bucolo & David (1973) and Fos-
sati & Prencipe (1982), respectively. High-density
lipoprotein-cholesterol (HDL-c) was determined
according to the methods of Grove, (1979), and
Burstein et al. (1980). Low-density lipoprotein-
cholesterol (LDL-c) was determined by calcula-
tion (cholesterol-(TG/5+HDL). All previous tested
parameters were determined using commercial kits
from Bio-systems S.A. (Spain), Diamond (Germa-
ny) and Randox (United Kingdom).

The method of Reitman& Frankel (1957)
was used to assay the activities of ALT and AST,
whereas the ALP and ACP activities were deter-
mined according to the methods of Kind & King,
(1954), and Belfield & Goldberg, (1971), respec-
tively.

Plasma thiobarbituric acid-reactive substances
(TBARS) and reduced glutathione (GSH) were
used to predict the level of oxidative stress (Jollow
etal., 1974).

The data were statistically analyzed according
to Steel & Torrie (1981). Statistical significance
of the difference in values of control and treated
animals was calculated by F test with 1% and 5%
significance level. Then, the data were statistical-
ly tested by using Duncan’s Multiple Range Test
(SAS, 2004).

RESULTS AND DISCUSSION

Plasma Glucose

The data in Table (1) illustrate that exposure of
the animals to mercury at both at low or high dose
for short term insignificantly elevated the glucose
level compared to the control group. Also, the long
term exposure to low and high doses significantly
(P <0.05) elevated the glucose level by 12.9 % and
20.1%, respectively. Minoia et al. (2009) stated
that insulin is the most hormone affected by mercu-
ry exposure through its ability to reduce hormone-
receptor binding.

Presence of vitamin C reduced the glucose lev-
el to near that of the control group. Vitamin C could
be able to antagonize the long term toxic effect of
mercury upon the function of pancreas. Chen ez al.,
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Table 1: Effect of mercuric acetate alone and with vitamin C on plasma glucose (mg/100ml)

After 4 weeks After 15 weeks
Group treatment
Mean + SD Mean + SD
(1) Control 104.54 £ 0.81a 107.57 £3.52b
(2) Hg low dose 113.94+ 6462 111.73+7.47(12.9%)?
(3) Hg low dose + Vit. C 103.94 +1.21 = 105.89 +£7.99¢
(4) Hg high dose 114.48 £2.352 129.17+ 3.04 (20.1%)?

(5) Hg High dose + Vit. C

104.97+ 6.84 2

101.24+ 1.89°

Data sharing a subscript letter in a column are not significantly different (P< 0.05)

(2010) and Chang et al., (2011) mentioned that vi-
tamin C, as an antioxidant, has the ability to inhibit
the release of the corticosterone hormone which
prevent the gluconeogenesis from non-carbohy-
drate resources. Also, vitamin C can bind mercury
and prevent it from damaging tissues, and increase
the anti-oxidant capacity of the cells and therefore
helps in elimination of mercury from the body.

Blood Total Lipids

Exposure of the rabbits to mercury at low
dose for short period of time had no significant
effect on the blood total lipids, while high dose
caused significant (P<0.05) elevation (14.6%)
in the total lipids as compared to the control
group (Table 2). Long term exposure signifi-
cantly elevated the plasma total lipids by 12.9%
and 30.3% due to low and high dose exposure,
respectively. Bapu et al. (2003) mentioned that
mercury is one of the agents which disturb cell

lipid membranes, leading to elevation in the
blood lipids.

The data in (Table 2) also, show that the levels
of total lipids in the mercury-ascorbic acid groups de-
creased to be near that of the control group. It seems
that ascorbic acid has a protective effect and has the
ability to keep the total lipids to normal levels.

Blood Lipid Profile

The results of the blood lipid profile are pre-
sented in Table (3-A, 3-B, 3-C, 3-D). The triglyc-
eride levels have been elevated in groups treated
either by the low or the high dose for short as well
as for long periods compared to the control group
(Table 3-A). The percentage of increase was 41.6%
after the short time of exposure. Giving the animals
vitamin C decreased significantly these levels. Is-
mail & Ismail (2014) did not find any change in the
serum triglycerides of rats treated for 5 weeks ei-
ther in the presence of mercury alone or combined
with ascorbic acid.

Total cholesterol (Table 3-B) and plasma
LDL (Table 3-D) were significantly increased
only after the long time of treatment with mer-
curic acetate, while the HDL (Table 3-C) de-
creased significantly (P<0.05) after the short as
well as the long period of treatment.

The total cholesterol and plasma LDL lev-
els have been returned to the levels of the control
group when ascorbic acid was given. Also, the
HDL values were significantly decreased in all of
the animal groups as compared to the control, but
the percentages of decrease were less in the groups
treated with vitamin C (Table 3-D).

Table 2: Effect of mercuric acetate alone and with vitamin C on plasma total lipids (mg/100 ml)

After 4 weeks

After 15 weeks

Group treatment

Mean + SD

Mean + SD

(1) Control

(2) Hg low dose

(3) Hg low dose + Vit. C
(4) Hg high dose

(5) Hg High dose + Vit. C

405.66 = 6.55°

438.68 + 29.09
423.48 £ 12.91°
464.88 + 9.14 (14.6%):

417.72 £23.62°

455.45 £ 5551 ¢
514.15 + 4.80 (12.9%) b
497.90 + 23.08 ¢
595.91+22.91 (30.3%) =
45335 +27.69 ¢

Data sharing a subscript letter in a column are not significantly different (P<0.05)
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Table 3-A: Effect of mercuric acetate alone and with vitamin C on plasma triglycerides (mg/100 ml)

Group treatment After 4 weeks After 15 weeks
Mean + SD Mean + SD
(1) Control 119.59+1.70 ® 112.52+0.36"
(2) Hg low dose 169.39 +£3.19 (41.6%) » 125.03 £6.25 (11.1%) »
(3) Hg low dose + Vit. C 98.64+121¢ 106.40 £4.74 ©
(4) Hg high dose 130.89 £ 1.51 °® 128.57 £2.49 (14.3%)*

(5) Hg High dose + Vit. C

106.94 £4.71 "

110.20£5.95¢®

Data sharing a subscript letter in a column are not significantly different (P< 0.05)

Table 3-B: Effect of mercuric acetate alone and with vitamin C on plasma total cholesterol (mg/100 ml)

After 4 weeks After 15 weeks
Group treatment
Mean + SD Mean = SD
(1) Control 119.50+£3.28 "% 105.28 £2.61?
(2) Hg low dose 129.94 +£ 427 123.77 £5.56 2 (17.6%)
(3) Hg low dose + Vit. C 122.89+ 1.69° 111.44 £4.420
(4) Hg high dose 135.09 £ 12.752 (13.1%) 124.65 +3.192(18.4%)

(5) Hg High dose + Vit. C

11220 £2.33®

104.15 £4.90°

Data sharing the same subscript letter in a column are not significantly different (P<0.05)

It is known that high levels of blood cholester-
ol and LDL are risk factors for cardiovascular dis-
ease, while HDL is involved in reverse cholesterol
transport, which reduces tissues cholesterol levels
and may provide a protective effects (Gross, 2008).
Vitamin C has the ability to convert cholesterol to
bile acids and therefore prevent the heart and blood
vessels from damage (Reilly ef al, 2010, Barre-
grad, 2012 Hong et al., 2013 , Engelking, 2015).

These results indicate that mercury has ad-
verse effects on the blood lipid constituents, and on
the other hand vitamin C has the ability to reduce
these harmful effects and assists in retuning some
biological processes to the normal and healthy situ-
ation.

Plasma and Liver Enzymes

Treatment either with low or high doses
of mercuric acetate significantly (P<0.05) in-
creased plasma and liver ALT and AST activi-
ties compared to the control groups at the end
of the short as well as the long exposure (Ta-
ble 4-A) and (Table 4-B), respectively. These
increases were caused due to liver and other
organs damage. Graz (2007) stated that ALT is
more specific indicator of liver inflammation,
while AST may be elevate in diseases affecting
other organs, such as acute pancreatitis, acute
hemolytical anemia, acute renal disease. On the
other hand, these treatments did not cause any

Table (3-C): Effect of mercuric acetate alone and with vitamin C on plasma LDL (mg/100 ml)

After 4 weeks After 15 weeks
Group treatment
Mean + SD Mean + SD
(1) Control 43.47 £ 4.58b 38.54 + 4.49v
(2) Hg low dose 56.00+ 427" 64.20 £2.37 (64.1%)*
(3) Hg low dose + Vit. C 60.14 +1.81>2 47.62 +£2.83b
(4) Hg high dose 69.49 + 13.14 (48.3%)" 64.14 £3.63 (64.1%)?
(5) Hg High dose + Vit. C 50.17£1.80 44.84 £ 5.15b

Data sharing a subscript letter in a column are not significantly different (P<0.05)
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Table (3-D): Effect of mercuric acetate alone and with vitamin C on plasma HDL (mg/100 ml)

Group treatment After 4 weeks After 15 weeks
Mean + SD Mean + SD
(1) Control 52.11 £1.77a 44.24 £1.86+
(2) Hg low dose 39.86 +5.80 (-23.5%)> 34.57+0.60 (-21.9%)°
(3) Hg low dose + Vit. C 43.03+ 0.84 (-17.4%)° 37.55+ 1.21( - 15.1%)®
(4) Hg high dose 39.42 £ 0.27 (-24.4%)> 34.80+0.22 (-21.3%)®

(5) Hg High dose + Vit. C

40.64+2.29 ( -22.0)b

37.27+1.23 (-15.8%)

Data sharing a subscript letter in a column are not significantly different (P<0.05).
Table 4-A: Effect of mercuric acetate alone and with vitamin C on ALT

Group treatment After 4 weeks After 15 weeks

Plasma Mean £ SD (IU/ ml) Mean £ SD (IU/ ml)
(1) Control 23.13 £3.06 ¢ 23.47+£0.53¢
(2) Hg low dose 27.71 £0.92 (19.8%)® 27.58 £1.20 (17.5%)*
(3) Hg low dose + Vit. C 2593 +£1.70 bc 23.56 £0.96 ¢
(4) Hg high dose 32.16 £ 0.11 (39.4%)> 33.97 +0.41 (44.7%)>
(5) Hg High dose + Vit. C 23.37+£0.38 ¢ 25.62 +£0.62 b

Liver Mean + SD (IU/ g) Mean + SD (IU/ g)

(1) Control 107.53+£2.94 " 95.16+2.12°¢
(2) Hg low dose 108.04+4.83 b 112.58 £3.04 ( 18.3%) »
(3) Hg low dose + Vit. C 106.44 +1.98 b 98.28 + 1.32¢
(4) Hg high dose 118.98 £1.94 (10.6%) » 119.06 = 7.90 (25.1%) »
(5) Hg High dose + Vit. C 111.49£4.49¢ 104.59 £ 0.80 ( 9.9%) ®

Data sharing a subscript letter in a column are not significantly different (P< 0.05).

ALT: Alanine Aminotransferase

significant changes in the activity of the plas-
ma alkaline phosphatase (ALP) (Table 4-C).
These results are in agreement with those of
Bapu et al. (2003) and Ismail & Ismail (2014).
Considering the level of alkaline phosphatase
(ALP) activity in the liver tissue, the data in
Table (4-C) show a significant (P<0.05) de-
crease in groups treated by low and high doses
of mercury acetate for both short and long term
of exposure.

Since liver is a principle target organ for mer-
cury intoxication, therefore, mercury may cause
liver cell lyses, which is probably responsible for
the increase in ALT and AST activities and de-
crease in ALP concentration. Karapehlivan et al.
(2014) observed severe degeneration in liver in ani-
mals injected with mercury.

The present results clearly indicate that increase
in plasma ALT and AST and decrease in liver ALP
can be used as potential enzyme biomarkers for

mercury induced hepatotoxicosis which ultimately
effects the general health by altering the functional
and structural integrity of liver (Wadaan, 2009).

Moreover, in the case of Hg-ascorbic
acid groups, the ALT and AST have not been
varied significantly (P<0.05) compared to the
control groups. These results are in agreement
with other studies (Abdel-Tawab et al., 2004,
Wadaan 2009, Patnaik et al., 2010, Al-Attar
2011, Kaoud et al., 2012).

The results in (Table 4-D) illustrate that
the high dose of mercury significantly (P<0.05)
increased the activity of the acid phosphatase
(ACP) in plasma after the short as well as
the long period of exposure by (30.7%) and
(104.8%), respectively. While the effect of
the low dose treatment was only significant
(P<0.05) after the long term treatment (61.9%).
The elevation of acid phosphatase in the blood
may be a sign of metastatic cancer. On the other
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Table 4-B: Effect of mercuric acetate alone and with vitamin C on AST (IU/1 ml)

Group treatment After 4 weeks After 15 weeks

Plasma Mean + SD (IU/ ml) Mean = SD (IU/ ml)
(1) Control 2627 £1.11° 24.36 = 1.36
(2) Hg low dose 31.20 £ 2.79 (18.8%) 32.24 +0.44 (32.3%)
(3) Hg low dose + Vit. C 26.11 £1.52¢ 26.62 +0.31
(4) Hg high dose 32.49 +0.28 (23.7%) 2 37.08 +0.26 (52.2%)
(5) Hg High dose + Vit. C 27.52+£0.50" 29.65 +0.85 (21.75)

Liver Mean + SD (IU/ g) Mean + SD (IU/ g)

(1) Control 97.58+£2.31b 92.18+ 1.214
(2) Hg low dose 116.83 £2.25 ( 19.7%) 2 100.11 £ 0.29 (6.8%)¢
(3) Hg low dose + Vit. C 107.34 £2.27 ( 10.0%) 2 95.09+2.754
(4) Hg high dose 120.06 + 1.45 (23.0%)2 114.35+2.28 (24.1%) »

(5) Hg High dose + Vit. C

113.26 £ 4.09 ( 16.1%)¢

104.22 + 1.40 (13.1%)®

Data sharing a subscript letter in a column are not significantly different (P< 0.05).

AST: Aspartate Amino Transferase.

Table 4-C: Effect of mercuric acetate alone and with vitamin C on ALP (IU/1 ml)

Group treatment After 4 weeks After 15 weeks

Plasma Mean + SD (IU/ ml) Mean + SD (IU/ ml)
(1) Control 57.21+£2.99¢ 4493 £3.35
(2) Hg low dose 56.27+5.21¢ 4298 £2.342
(3) Hg low dose + Vit. C 57.86+0.11% 46.52 £2.782
(4) Hg high dose 54.52+£0.73 39.68 +3.59a
(5) Hg High dose + Vit. C 57.78 £ 0.34+ 44.55+0.852

Liver Mean = SD (IU/ g) Mean = SD (IU/ g)

(1) Control 180.97 £25.62» 166.62 +30.20 @
(2) Hg low dose 129.40 +20.65 (-28.5%) ® 128.71 + 14.63 ( -22.8%)°
(3) Hg low dose + Vit. C 168.40 £24.90 = 138.45+9.31(-16.9%) ®
(4) Hg high dose 117.10 £ 13.04 (-35.3%)® 124.12 + 10.74 (-25.5%)¢

(5) Hg High dose + Vit. C 173.94 +22.60+

140.53 £10.32 (-15.7%)°®

Data sharing a subscript letter in a column are not significantly different (P<0.05).

ALP: Alkaline Phosphatase.

hand, no significant differences were observed
in the concentration of the acid phosphatase in
the liver tissues.

The data in Table (4-E) show that the two
levels of chronic treatment significantly (P<
0.05) inhibited the activity of the plasma acetyl
choline esterase (AChE) by (17.1%) and (17.5
%) (low dose) after 4 weeks and 15 weeks, re-
spectively, while the percentage of inactivation
were (32.4%) and (36.0%) when the animals
were given the high dose after the two periods
of treatment, respectively. The (AChE) inac-

tivation leads to acetyl choline accumulation
and disrupted neurotransmission (Colovic et
al., 2013). Although the ascorbic acid intake
reduced the harmful effect of mercury, the dif-
ferences remained significant compared to the
control groups.

The mercury encourage the formation of free
radicals in the body which deteriorate different en-
zymatic processes as well as mitochondrial func-
tion and therefore causes a decrease in the AChE
activity (Joshi et al., 2012).
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Table 4-D: Effect of mercuric acetate alone and with vitamin C on ACP (IU/1 ml)

Group treatment After 4 weeks After 15 weeks
Plasma Mean + SD (IU/ ml) Mean = SD (IU/ ml)

(1) Control 18.89 +0.33° 14.45+£0.66 ¢
(2) Hg low dose 17.78 + 2.34° 23.39+2.84 (61.9%)®
(3) Hg low dose + Vit. C 17.31+ 2.17° 19.58 £ 1.39¢
(4) Hg high dose 24.69 + 0.30 (30.7%)" 29.60 +3.36 (104.8%) =
(5) Hg High dose + Vit. C 18.60 + 1.14% 18.36 £0.44 <
Liver Mean + SD (IU/ g) Mean = SD (IU/ g)
(1) Control 20.68 £1.48 2 1449 +£3.722
(2) Hg low dose 18.13 £1.31» 11.93 £0.12>2
(3) Hg low dose + Vit. C 19.59 +2.83 12.42+1.302
(4) Hg high dose 16.12 £2.44- 11.87+0.252
(5) Hg High dose + Vit. C 20.51 £5.122 14.89 £2.38 a

Data sharing a subscript letter in a column are not significantly different (P<0.05).

ACP: Acid Phosphatase.

Table (4-E): Effect of mercuric acetate alone and with vitamin C on AChE (IU/1 ml)

Group treatment After 4 weeks After 15 weeks
Plasma Mean = SD (IU/ ml) Mean + SD (IU/ ml)
(1) Control 2.99+0.07 = 2.97+£0.09 @

(2) Hg low dose 248 £0.12 (-17.1%)¢ 245+£0.11°0

(3) Hg low dose + Vit. C 2.70 +£0.10 (- 9.7%) ® 2.65+0.08"

(4) Hg high dose 2.02+0.08 (-32.4%) ¢ 1.90+0.11°¢

(5) Hg High dose + Vit. C 241 £0.04 (-19.4%)° 2.38+0.08°

Data sharing a subscript letter in a column are not significantly different (P<0.05).

AChE: Acetyl Choline Esterase.
Oxidative Stress

Thiobarbituric  acid reactive  substance
(TBARS) are produced by lipid peroxidation and
considered as indicators of oxidative stress. The
results in Table (5-A) show significant increases
in the (TBARS) in plasma and liver of groups
treated by mercuric acetate at the end of the short
and long periods of exposure. Mercury toxicity is
known to affect the redox status of the victims’ tis-
sues through increased production of free radicals
leading to oxidative stress (Ercal ef al., 2001). This
causes disturbances in the functions of many body
organs.

The results in Table (5-B) illustrate that the re-
duced glutathione (GSH) in plasma significantly
decreased by (15.0% and 21.3%) in animals treated
for 4 weeks by low and high doses, respectively,
while these decreases were (13.2% and 22.4%) af-
ter 15 weeks. The depletion of GSH from the liver

tissue was higher compared to plasma. These de-
pletions ranged between (14.5% - 35.4%) in liver
compared to (11.1% - 28.1%) in plasma. Mercury
compounds cause oxidative damage in liver
cells, which has been characterized by deple-
tion of reduced GSH, increased mitochondrial
hydrogen peroxide production, and lipid per-
oxidation (Lund et al., 1993).

Khan ef al (2012) explained that the decrease in
GSH may be due to the formation of oxidized glu-
tathione (GSSG) or mercuric glutathione complex.

CONCLUSION

Ascorbic acid showed a protective property
against exposure to mercury. Therefore vitamin C
as an effective antioxidant compound, it must be
included the human daily diet in amounts not less
than 90 mg for adults.
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Table 5-A: Effect of mercuric acetate alone and with vitamin C on (TBARS)

Group treatment After 4 weeks After 15 weeks

Plasma Mean = SD (nmol/ ml) Mean = SD (nmol/ ml))
(1) Control 0.32+0.01¢ 0.36 £0.01°
(2) Hg low dose 0.36+0.00 ( 12.5%)® 0.42+0.01 ( 16.7%)"
(3) Hg low dose + Vit. C 0.32+0.01¢ 0.40 £ 0.00 (11.1%)~
(4) Hg high dose 0.41£0.01 (28.1%) = 0.45£0.01 (25.0%)+
(5) Hg High dose + Vit. C 0.33+0.01¢ 0.37+£0.01°
Liver Mean + SD (nomol / g) Mean £ SD (nomol / g)
(1) Control 2560+ 1.44¢ 29.64+2.76 ¢
(2) Hg low dose 30.83+ 0.41 (20.4%) ® 35.79 +£4.78 (20.7%) b
(3) Hg low dose + Vit. C 30.37 £ 0.81 (18.6%) ® 33.93 £ 1.38 (14.5%) ®
(4) Hg high dose 34.66 =£2.00 ( 35.4%) » 38.82 £3.30 (31.0%) >

(5) Hg High dose + Vit. C

30.21 +0.22 (18.0%)®

30.30+3.96¢

Data sharing a subscript letter in a column are not significantly different (P<0.05).
TBARS: Thiobarbituric Acid Reactive Substance.

Table 5-B: Effect of mercuric acetate alone and with vitamin C on (GSH)

Group treatment

After 4 weeks

After 15 weeks

Plasma Mean + SD (mcmol / mg protein) Mean £ SD (mcmol / mg protein)
(1) Control 0.80 +0.02s 0.76 £0.01a
(2) Hg low dose 0.68+£0.01 (-15.0 %)° 0.66 £0.03 (-13.2%)°
(3) Hg low dose + Vit. C 0.79+0.02 a 0.75+0.01»
(4) Hg high dose 0.63£0.01 (-21.3%)° 0.59 £ 0.01 (- 22.4%)°
(5) Hg High dose + Vit. C 0.73+0.0la 0.73+0.01a

Liver Mean + SD (mcmol / mg protein)  Mean £+ SD (mcmol / mg protein)

(1) Control 11.20 £ 0.18 12.13 £0.052
(2) Hg low dose 8.38+0.15 (-25.18%)P 8.05£0.32 (-33.6%)®
(3) Hg low dose + Vit. C 10.77 £0.24a 10.11+0.31a
(4) Hg high dose 6.54 +0.11(- 41.6%)° 7.10 £ 0.05 (- 41.5%)°
(5) Hg High dose + Vit. C 9.33+0.2 9.90+0091»

2 (-16.7%)°

Data sharing a subscript letter in a column are not significantly different (P> 0.05).

GSH: Reduced Glutathione.
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