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ABSTRACT

Thiodicarb is a carbamate insecticide has been used for several years in
agriculture. The objective of this study was to investigate the possible protection of
vitamin C (10 mg/kg body weight) as antidote against the toxic effect of 1/10 LD50
dose of thiodicarb insecticide in adult male albino rats.

Animals were treated orally at two periods (10 and 40 days). The percentage
of body weights and some biochemical parameters were investigated. The data
obtained revealed highly significant decrements in percentage of body weight gain in
groups treated with thiodicarb alone or together with vitamin C. A highly significant
elevation in serum AST, ALT, ALP, urea, creatinine and glucose in rats treated with
thiodicarb only, while certain amelioration for these elevations were detected in the
treated groups with vitamin C and thiodicarb. Lipids profile showed an increase in
total lipids only in rats treated with thiodicarb for 10 days, while serum total
cholesterol was decreased in the same dosing group for 40 days.

Key words: Vitamin C, Thiodicarb, Carbamates, Biochemical Parameters,
Serum and Albino Rats.

INTRODUCTION

Carbamate insecticides are among the most toxic compounds employed for
insect control. The need for a complete assessment of their potential toxicological
hazards to man and domestic animals have assumed greater importance. Many
investigators showed that administration of antioxidants can significantly decrease the
extent of tissue damages induced by different insecticides (Rajasckaran et al ., 2004 ;
Atessahin et al., 2005; Balkan & Aktac, 2005 ; Sulak et al., 2005 ; Manjula et al.,
2006 ; Rutcu et al., 2006 ; Amboli et al., 2007 ; Jalili et al., 2007 and Giilden et al.,
2008 ).

Vitamin C plays an important role in insecticide toxicity protection especially in
the hepatic toxicity as antioxidant agent and prevent the effect of free radicals for vital
cells (Sinisa et al., 2008).

Carbamates have been observed to accentuate oxidative stress by the
generation of free radicals in rat tissues, these free radicals play an important role in
toxicity of pesticides and environmental chemicals, by inducing diminishing the
antioxidants or alteration in oxygen free radicals scavenging enzyme system
(Banerjee et al., 1999 and Kamboj et al., 2006).

The aim of the present study was to investigate the possible ameliorative effect
of antioxidant vitamin C on changes induced by thiodicarb administration of some
diagnostic parameters in adult male albino rats.



178 Mohammed Salah Ab. Ab. AL-Shinnawy

MATERIALS AND METHODS

Eighty mature male albino rats (Rattus norvegicus) ranging in weight from 80-
100gm.,were essentially obtained from Schistosoma Biological Supply Program
Theodor Bilharz Research Institute. Each two rats were placed in metal cage. They
were kept under suitable care before experimentation in clean laboratory conditions ,
fed on standard diet of compact chops which was obtained from Agricultural
Integration Company, Giza-Egypt. In addition of milk and water ad-Libitum. They
kept under these normal conditions till they ranged in weight from 100-120gm . before
starting the experiment. The rats were allocated at random into 4 equal groups 20 rats
each. Rats in group (A) were considered as controls. Rats in group (B) were orally
administerated with a dose (10mg/Kg body weight ) of vitamin C . Rats in group (C)
were treated orally with a dose equal 1/10 LD50 of thiodicarb insecticide. Rats in
group (D) were treated with the same doses of both vitamin C and thiodicarb. All of
the control and treated animals were individually weighed in order to detect any
change that may take place in their body weights. The percentage of body weight gain
was calculated as follows:

Mean final weight — Mean initial weight

Mean initial body weight x100
After 10 days, ten rats from each group were sacrificed, while the remainder rats of
each group were left till 40 days and received the same doses of vitamin C and
thiodicarb insecticide.
Biochemical Analysis:

At the end of both experimental periods, individual samples were then collected
after 18h. fast from the different groups. Samples of blood withdrawn and left to clot
in a clean dry test tube for each animal, then centrifuged at 3000r.p.m. for ten minutes.

Part of the clear supernatant serum was used immediately for glucose level
determination according to the "enzymatic colorimetric" method described by
Trinder(1969). The remain serum was frozen at—20°C for the subsequent analysis.

Serum aspartate transaminase (AST) and alanine tfansaminase (ALT) activities
were carried out according to BergMeyer and Bernt (1974). Serum alkaline
phosphatase (ALP) was determined by the method of Belfield and Golbderg (1971).
Serum content of urea and creatinine were estimated according to the methods
described by Patton&Crouch(1977) and Bartels&Bohmer (1972), respectively.
Total lipids level in serum was done according to Knight et al. (1972). Serum
triglycerides and total cholesterol were carried out according to Wahlefeld (1974) and
Allain et al. (1974), respectively.

Data analysis:

Biological data resulted in the present investigation were computed and
analysed statistically according to the mathematical principles of handling frequency
distributions by Campbell (1974).

RESULTS

Rats treated with either thiodicarb or vitamin C + thiodicarb showed a highly
significant (P<0.01) decrease in % of body weight gain (Table 1) in comparison with
the control group during the experimental periods. Insignificant changes were
recorded in the group treated with vitamin C.
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Table (1): Effect of treatment with thiodicarb and/or vitamin C on the percentage of body weight

changes (%) of male albino rats at two periods after application.

Groups After 10 days After 40 days
a 14.49 £ 0.16 26.82 +0.21
?2) 14.81 £0.17 * 26.37 +£0.20*
3) 12.78 + 0.14*** 14.34 + 0.12***
“@) 13.18 £ 0.13 *** 23.61 £0.16 ***

- All values were expressed as mean =+ standard error of 10 rats.
- Group (1) : control rats.

- Group (2) : rats treated with vitamin c.

- Group (3) : rats treated with thiodicarb.

- Group (4) : rats treated with vitamin ¢ and thiodicarb.

* Insignificant (P > 0.05)

*** Highly Significant (P <0.01)

The data represented in (Table 2) displayed the effect of treatment with
thiodicarb and /or vitamin C on enzyme activities which reflect the liver function of
male albino rats. A highly significant (P<0.01) increase in AST, ALT and ALP was
detected in groups treated with thiodicarb alone, accompanied with a feeble
amelioration (P<0.05) in the group treated with thiodicarb + vitamin C throughout the
experimental periods as compared with the control group. AST, ALT and ALP
activities showed insignificant changes in rats treated with vitamin C in comparison
with the control group through the experimental period.

Table (2): Effect of treatment with thiodicarb and / or vitamin C on AST, ALT and ALP activities of
male albino rats at two periods .

Groups | AST (U/ml) | ALT(U/ml) |  ALP (U/ml)

After 10 days

) 152.86 +0.15 84.56 + 0.34 176.96 + 0.57

2) 152.79 + 0.49* 83.98 £ 0.93* 176.68 + 0.62*

(3) 184.92 + 0.38%** 136.01 £ 0.87*%%* | 184.38+ 0.24%**

4) 155.80 + 0.87** 86.97 + 0.86** 178.74 + 0.41%*
After 40 days

1) 156.82 +0.32 88.51+0.21 179.06 + 0.57

) 155.97 + 0.35* 87.58 + 0.94* 178.92 + 0.45*

(3) 188.41 + 0.39 *#* 141.36 +0.56 *** | 185.92 + 0.45%**

4) 159.50 + 0.95 ** 93.14 £ 0.21%%* 180.73 + 0.41%*

- All values were expressed as mean =+ standard error of 10 rats.

- Group (1) : control rats.

- Group (2) : rats treated with vitamin c.
- Group (3) : rats treated with thiodicarb.
- Group (4) : rats treated with vitamin c and thiodicarb.

* Insignificant (P > 0.05)
** Significant (P < 0.05)

*** Highly Significant (P <0.01)
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Table (3) showed the change of urea, creatinine and glucose levels .A highly
significant (P<0.01) increase of these parameters were recorded in thiodicarb treated
group and continued through the experimental periods. But this elevation after 40days
was less pronounced (P<0.05) in urea and creatinine levels of the groups treated with
thiodicarb + vitamin C. Obvious amelioration (insignificantly) appeared in urea
&creatinine (10days) and glucose levels (after 40days) in the treated groups with
thiodicarb + vitamin C. Data from the same table showed insignificant changes
between vitamin C received groups and the control group through the experimental
periods.

Table (3): Effect of treatment with thiodicarb and / or vitamin C on blood urea, serum creatinine and serum glucose
of male albino rats at two periods.

Groups Sel(‘::;/g‘ ea Serum creatinine (mg/L) Serum glucose (mg/100ml)

After 10 days

(€] 3891 +1.34 16.00 + 1.42 84.60 +1.38

?2) 39.30 + 1.27* 15.48 + 0.49* 86.45 +2.07*

3) 46.32 £2.96** 22.78 £ 0.38%** 115.78 £ 4.05%**

“@ 43.24 +£2.14% 19.01 + 1.90* 99.33 £ 1.53%**
After 40 days

(€] 38.51+£2.40 15214+1.23 87.08 £2.62

?2) 37.74 +1.28* 14.34 + 0.54* 87.85 +0.40*

3) 51.98 £2.76%** 27.11 4 0.78%** 113.05 & 1.36%**

“@ 45.01 +£2.37** 19.26 + 1.05** 93.13 +£3.75*

- All values were expressed as mean + standard error of 10 rats.

- Group (1) : control rats.

- Group (2) : rats treated with vitamin c.
- Group (3) : rats treated with thiodicarb.
- Group (4) : rats treated with vitamin ¢ and thiodicarb.

* Insignificant (P > 0.05)
** Significant (P < 0.05)

*** Highly Significant (P <0.01)

Concerning lipids profile (Table 4), a significant (P<0.05) increase in
triglycerides in groups treated with thiodicarb or thiodicarb + vitamin C for 10 days
was recorded. A highly significant (P<0.01) increase in total lipids accompanied with
a significant decrease of total cholesterol in rats treated with thiodicarb alone were
detected after 40 days. The remainder groups showed no-significant alteration through

the experimental periods.
Table (4): Effect of treatment with thiodicarb and / or vitamin C on lipids profile of male albino rats at

two periods.

Groups Serum total lipids Serum triglycerides Serum total cholesterol
(mg/dL) (mg/ dL) (mg/ dL)

After 10 days

(0)) 278.05 +10.10 49.60 +2.83 87.78 £2.21

) 280.60 + 10.71 * 54.04+2.42 * 88.63 +£3.03 *

A3) 291.08 +5.96 * 61.71 +2.53 ** 83.80 + 1.64 *

“@ 281.43 +8.57 * 57.66 +2.60 ** 85.73+£2.13 *
After 40 days

(0)) 259.98 £ 6.06 50.60 +2.42 90.65 = 2.80

) 262.23 +7.50 * 52.13+1.98 * 91.45+3.12 *

3) 289.01 + 5.01%** 56.71+£2.21 * 82.50 £2.11 **

“@ 269.34 £9.46 * 54.92 +2.87 * 88.97 +£2.89 *

- All values were expressed as mean =+ standard error of 10 rats.

- Group (1) : control rats.

- Group (2) : rats treated with vitamin c.
- Group (3) : rats treated with thiodicarb.
- Group (4) : rats treated with vitamin ¢ and thiodicarb.

* Insignificant (P > 0.05)
** Significant (P < 0.05)

*** Highly Significant (P < 0.01)
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DISCUSSION

There has been a sharp increase in the use of insecticides and other chemical
agents in agriculture since the past two decades. Carbamate insecticide represents one
group of pesticides that is widely used and has been shown to have toxic effects in
human and animals. The great hazards caused by pesticides on the live stocks
are due to their accidental exposure to these pesticides either by ingestion or
inhalation (Yamanaka et al., 1996; Littovitz et al., 1998; Hernandez et al.,
2006 and Gokhan et al., 2008).

The present study is concerned with the effect of thiodicarb on some
biochemical parameters. The role of vitamin C (as antidote) was also studied.

The present data showed that the % of body weight gain of male albino rats
treated with 1/10 LDsy of thiodicarb insecticide alone or in combination with
antioxidant (vitamin C) recorded a marked reduction in body weight throughout the
experimental periods as compared with the control . These observations of decreased
gained body weight may be due to the reduction of food utilization (EL-Nagar, 1995).
This mean that the reduction of mean body weight may be due to increase in the level
of insecticide in the body leading to increased catabolic process. Results revealed also
that vitamin C used with thiodicarb achieved a slight improvement in live body
weight. Similar phenomenon was detected by (Hassan et al., 1990; Fayez & Kilgore,
1992; Ebert et al., 1995; Zaahkouk et al., 1996 and Abd El-Ghaney, 2002).

In general the reduction in the gained body weight may be attributed to the
decreased in the food intake by disturbance in hormonal balance and/or direct
cytotoxic effect of thiodicarb insecticide (Abd ElI-Ghaney, 2002).

Many enzymes are present in the liver; those are routinely used in diagnosis.
Serum transaminases (AST, ALT) activity are known as toxicity markers in the study
of hepatotoxicity by chemicals (Govindwar and Dalvi, 1990).An increase in the
activities of these enzymes is termed as the early recognition of toxic hepatitis. A
highly significant (P<0.01) increase in these enzyme activities was observed in rats
treated with thiodicarb throughout the two experimental periods (10 and 40 days).
Similar results were reported by Al - Shinnawy (1994); Rutcu et al.(2006) and Khan
et al. (2008).The authors indicated that insecticides caused an increase in serum AST
and ALT activities in several species of animals. Results revealed also that vitamin C
used with thiodicarb achieved a little amelioration (P<0.05) in the activities of these
enzymes. This indicated that administration of vitamin C as an antioxidant with
insecticide can significantly decrease the extent of damages induced by insecticides
(Manjula et al., 2006).

Concerning the alkaline phosphatase (ALP) activity, it was detectable in most
tissues. The present study showed that serum ALP recorded highly elevation in
thiodicarb treated group throughout the two experimental periods. While, in thiodicarb
combination with vitamin C, a significant increase was recorded in rats throughout the
experimental two periods. The elevation in serum ALP may be an evidence of
obstructive damage in the hepatobiliary system due to insecticidal exposure (Moss et
al., 1987). In this respect our results were in agreement with those recorded by
Sivaswamy (1991); Al-Shinnawy (1994); Abdel-Mageed et al. (2001) and Kaur et
al. (2003).

The present investigation showed a significant increase in serum urea content of
treated rats with thiodicarb alone for 10 days accompanied with a highly significant
increase after 40 days. While, the administration of vitamin C with thiodicanb showed
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a marked amelioration in serum urea content after 40 days , with no change in the
same group after 10 days. Protein catabolism is the major source of ammonia for urea
synthesis (Kaneko et al., 1997). The elevation of urea in this study could be attributed
to an increase of nitrogen retention and/or due to corrupted renal function as explained
by Gilman et al. (1991). A significant increase in serum urea level was observed in
sever defect of glomerular filtration (Kaneko,1989).Our results are consonant with
those of Hanafy et al. (1991) ; Abu-El-Zahab et al. (1993); Abdel-Baky (1999);
Gad (2000) and Khan et al.(2008).

Creatinine is a waste product of creatine metabolism whose measurement
provides an exceptionally useful index of kidney function (Hood,1980). In the present
study, concentration of creatinine showed a highly significant increase in thiodicarb
treated group till the end of the experiment, where no change was detected in groups
treated with thiodicarb combined with vitamin C for 10 days of treatment followed by
a significant increase observed only after 40 days as compared to the control. The
same results were found by Amer et al. (1994); Al-Sahhaf (1995); Farid (1997);
Yousef et al. (2003); Fouda (2004) and Khan et al. (2008).

Glucose is a key molecule in carbohydrate metabolism. It is formed both as a
result of the digestion of carbohydrates complex or as a results of synthesis within the
body (gluconeogenesis) (Hood, 1980). The present results showed that rats
administered with thiodicarb insecticide revealed a high significant elevation
(hyperglycaemia) till the end of the experiment. While, in the case of combination of
thiodicarb with vitamin C, it revealed a highly significant increase (after 10 days),
then it enhanced to normal ranges after 40 days. The marked increase in glucose levels
reported in the present study may be due to the toxic action of the insecticide on the
pancreas, as postulated that the insecticide may be accumulated to a relatively greater
extent in the pancreas compared to other tissues (Hore et al., 1997). In addition, Helal
et al. (1997), reported that the increase in serum glucose level may be induced by a
decrease in endogenous insulin release due to damage of pancreatic tissue. These
results are in good agreement with those findings obtained by Areechon & Plumb
(1990); Thaker & Garg (1993); Kumar et al. (1996); Gad (2000) and Fouda (2004).
The lipids profile of the studied rats revealed a highly significant increase in the serum
total lipids of those treated with thiodicarb for 40 days, but the other groups showed
insignificant change at all periods of treatment. The hyperlipaemia may be due to
hepatic damage and the associated biliary obstruction as a results of insecticide
toxicity (Ogata and Izushi, 1991). The elevation in total lipids level might be
correlated with an increased in glucose level. Also, it could be due to a decrease of
endogenous insulin release or due to a damage of pancreatic tissue .These results were
in agreement with results of many authors as Fayez & kilgore (1992) and Helal et al.
(1997).

As demonstrated in the present results, triglycerides concentrations in rats serum
were significantly increased in the groups treated with thiodicarb only and that treated
with thiodicarb vitamin C for 10 days, but there were no-significant changes in the
other group after 40days. It is intelligible to mention that the effect on triglycerides
level due to the impact on general metabolism and on cells themselves. Indeed
khabbeb et al. (1997) found a perturbation of lipids level and some other parameters.
The increased level of triglycerides due probably to the cells apoptosis because of the
triglycerides are the main components of cell membrane. The present result agree with
those of Soliman et al. (1983); Slotkin et al. (2005); Al-Sahhaf(2006); Eraslan et al.
(2007) and Rachid(2008). Concerning the total cholesterol level in serum of albino
rats, it was found that administration of thiodicarb for 40 days led to a high significant
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decrease in cholesterol levels. The present decrease coincide with those reported by
Shakoori et al. (1988); Saleh (1990); Chetty et al. (1993); Al-Shinnawy (1994) and
Ismail (2005).

From the forementioned results it was obvious that thiodicarb insecticide has a
marked and severe toxic effect on male albino rats. Finally, it is recommended that the
use of thiodicarb insecticide must be limited due to its hazardous effect to the non-
target species including the farmers and the farm birds even the technicians who
exposed to it and also the residue in the agricultural products.

Also, it is well recommended to use vitamin C as antioxidant to prevent or
alleviate the toxicity induced by thiodicarb insecticide.
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