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FEY HE TREATMENT of adults' female albino rats with Maximum

Residue Limit {MRL) to tomato fruits of the three
organophosphorus insecticides namely, primiphos-methyl, chloriphos-
methy! and fenitrothion {1, 0.5 and 0.5 ppm) respectively on diiferent
periads (from 1, 6, 12, 24, 48, 96 hours and 7 days) to indicaie and
follow-up the effect of these insecticides on hiver and Xidney
functions. A significant increasing activities of Aspartate Amino
Transferase {AST) were found. No changes in Alanine Amino
Transferase {(ALT) and Alkaline phosphatase activities were observed
in treated rats by the MRLs of the tested insecticides as comparcd with
control. The data gathered showed that there were no signilicant
changes in creatinine levels and urea concentrations of the treated rats
at ihe different periods afier dosing by the MRL of the tested
irsecticides, The data also clearly indicated an insignificant decrease
in total protein levels, observed in rats treated by MRL of the tested
insecticides after 1, 6, 12, 24, 48, 96 hrs and 7 days of treatment.
Cholesicrol ievel displayed slight or insignificant increasing in rats
which were treated with the aforementioned insecticides. Generafly
treating rats by MRL of the prementicned insecticides resulied in a
small (deleterious) effect on some bicchemical parameters after 7 davs
of treatment. No effects have been detected at the first hours of the
experiments.

Pesticides are chemical substances that arc used regularly in agricultumie. It 13
vital t¢ farmers (o protect crops against pests and to enhance crop yields. On the
other hand, the same pesticides are capable of causing diseases (Dravid
Lawrence, 2003).

The three organophosphorus insecticides that were object of this research
effort, namely primiphos-methyl, chloriphos-methyl and femtrothion, are widely
used to control some insects with economic impact on vegstable crops {Shalty,
2002). These pesticides may be the cause of death beth through either accidental
or intentional ingestion, inainly due to the unconirolled use and less repulated
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application of these pesticides in agricultural practices. From this point of view,
the research effort entertamed here in aimed to study the effects of maximum
residue level of ipsecticides on some biochemical parameters for white albino
rats.

Material and Methods

Insecticides used
The following insecticides were used:
A- Primiphos-methyl:O-(2-diethylamino-6-methyl-pyrmidine-4-yli.
B- Chlorpyrifos—methyl: e.o-dimethyt 0-{3,5.6-trichic10-2-pyridinyl} phosphoto-
thicate.
C- Fenitrethion: o,0-dimethyl o-{3-methyl-4-nitropheny! phosphorothioate.

Experimental animals

Seventy adult femaiie rats with an average weight of 70-85 gm were obtained
from the farm of expertmental ammals at Helwan, Rais were divided into seven
groups, each of which contained ten rats. These rats were treated with a single orai
dose of the maximum residue hout (MRL} of each mnsecticide, as follows: 1, 0.5
and 0.5 ppm for primiphos - methyl, Chlompyrifos — methvl, Fenitrothion
respectively, {Codex, 1997

Sampley :

Blood samples were collected after 1, 6, 12, 24, 48, 96 and 7 days of
rreatment to follow the cifect of MRIL of insecticides afier these pesiods on
albino rats.

Kizs

Standard kits for rive envymes {AST), (AL'D), (ALL-PH), urea. creatinine total
protemn and total cholesterol were obtained from Bioinérieux Laboratory
Instriuments Co., France.

Blood analysis

Activity of serum (AST) and (ALT) wore determined via utilization of
aforementioned analytical kits accordiag o the method of Retimun and Frankel
(19373, serum AIK.PIT was deteriuined according to the method of Kind and
King (1954}, serum ures was determined according 1o Fatton and Cruoch (19773,
creatinine was determined according to the method described by Husdan (1968),
seruin cholestero! was determined according to the method of Siede! (1983} and
total protein was deiermined according to the method of Henvy er af (1974).

Sratistical analysis

The data of Liver apd kidney functions were statistically analyzed via F-test at
the 0.95 level of signisicance, according to Snedecor and Cochran (1982).
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Results and Discussion

Effects on some biochemical parameters in the blood of female white albino rat

{- Effect on liver function test

A- Aspartate amino transferase (AST):

As shown m Table 1, activities of AST were significantly increased (p <
(1.03} in treated rats by MRL of all tested insecticides, except for treated rats by
the MRL of pirimiphos-methy] and chlorpyriphos-methyl after 12, 24 hrs and 7
days (52.5, 53.0, 52.5 and 52.0. 52.3, 533.0 w/L, respectively), as well as in treated
rats by MRL of fenitrothion after 12, 24, 48 hrs and 7 days (52,2, 52.9, 51.9 and
52.5 w/L, respectively) of treatments.

TABLE 1. Effect of single oral dose of pirimiphos-methyl, chlorpyriphos-methyl and
fenitrothion on Aspartate Amine Transferase activity in white albino rat.

\Treatments Average Pl;:::i«t;(] C hlal:{?ﬂ:l;hos Fenitrothion (so !
Untreated - - 50
Period #/L F”L u/L *
Zere * 330 b 525 b 531 h (‘».7’1._§
6 hours 534 b 330 b 530 b 0.8% |
12 hours B 52.5 a 52.0 a 322 a 1.245 .
24 hours 520 a 53.0 a 523 a 520 a 1132
48 hours | 329 b 5301 b 519 a hGTR
96 hours 531 b 529 b 5310 AT
7 days 523 30 a 525 a G.947 |

*= One hour after application. a.b show signifigance (LSD 5%).

B- Alammne amine transferase (ALT:

Data obtained in Tabie 2 indicated that Alanitne Amino Transferase (ALY
activilles in the treated rats were going through the same tend as previous!
mentioned in case of AST achiviues.

TABLE 2. Effecy of sinple oral dose of pirimiphos-methyl, chlorpyriphos-methvl and
fenitrotnion en Adanine Amine Transferase aciivity in wihiie albino rad,

MTreatingits Pitimiphos- | Chiorpyriphos- | . . ;
Lo~ Averuge m:t?:}l m%thyil Fenitretiion EsD
Untreated TR MRL MRL 5%
Perind \1 2L ik /L /L o i
Zerc * ! 365 a 371 a $.257
{6 hovrs 358 a 3835 I Gabe )
P 12 hours ol a 159 5 RENE
24 hours 6.4 a 3Sha 362 a 1.6is 1
48 hours | 36.4 3038 | 0380 |
96 hours 357 a8 353 3 G481
7 daye L KTy 16.3 a AR

* = One hour after apphicanon.
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C- Alkaline phosphatase:

As shown in Table 3, no significant changes were observed in alkaline
phosphatase activity in rats treated with the MRL of the tested imsecticides,
except in case of dosing rats by the MRL of pirimiphos-methyl and
chlorpyriphos-methyl after 96 and 24 hrs (134.1 and 135.2 wl.), respectively .

These results are in agreement with those found by Kandil er af. (1991), who
reported that a significant increase in the activity of plasma alanine aminotransferase,
aspartate aminotransferase and alkaline phosphatase was observed after dosing mice
by subchromic dose of cyanofos. Similar effects were obtained by Saleh (1997}, who
recorded that, a significant increase in AST and ALT activities were happened in
treated rats by 50 of the LDs, of technical and formulated chlorpyriphos-methyl.
Zidan et al. {(1998) studied the effect of the oral '/ of the LDs, dose of fenvalerate,
profenofos and methomyl on the liver functions of white albino rats. The author
demonstrated that AST showed highly significant increase with the three tested
insecticides, as well as the ALT levels were significantly increased by the same
trend. Changes occurred in alkaline phosphatase were not significant except in case
of fenvalerate, which led to a significant decrease.

TABLE 3. Effect of single oral dose of pirimiphos-methyl, chlorpyriphos-methyl and
fenitrothion on alkaline phosphatase activity in white albino rat.

veatments| Average | Pirimiphos- | Chlorpyriphos- | Fenitrothion
Untreated methyl methyl i.SD
piL MRL MRL MRL 5%
I Period niL pll il

Zerp * 1335 a 134.0 a 132.8 a 1.985

6 hours 1330 a 132.5 a 1332 a 1.273

12 hours 134.0 a 133.0 a 1342 a 1.280

24 hours 133.0 a 1332 a 1352 b 1335 a 0.675

48 hours 1338 a 1236.2 a 135.00 a G.35

96 hours 1341 b 1338 a 1329 2 0.954
7 days 134.0 a 133.1 a 136.0 a 3.64 |

* = One hour after application,

1I- Effects on kidney function tests

A- Creatinine concentration:

As shown in Table 4, no significant changes (P < 0.05) ia creatinine levels
were detected in all dosed group except for those treated rats by chlomyriphos-
methyl after 1 and 6 hes (0.78 and 0.77 mg/dL) and after 43 lirs of dosing by
{fenitrothion (0.76 mg/dL).

B-Urea concentration !

As shown in Table 5, no significant changes were observed in urea
concentrations at the different periods after dosing rats by the MRL of the tested
insecticides, except after 1, 6 hrs and 7 days in treated rais by MRL of
chlorpyriphos-methyl (13.2, 13.4 and 13.2 mg/dL) and after 6 hr in treated rats
by the same dose of fenitrothion (13.3 mg/dL).
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TABLE 4. Effect of single oral dose pirimiphos - methyl, chlorpyriphoes - methyl and
fenitrothion on creatinine concentration in white albino rat.

reatments| Average | Pirimiphos- | Chlorpyriphos- | Fenitrothion
Untreated methyl methyl LSD
mg/dL MRL MRL MR 5%
Period mg/dL mg/dL meg/dL
Zero * (.76 ab 0.78 b 0.74 a 0.016
6 hours 0.74 a 077 b 0.75 a 0.014
12 hours 0.76 a 0.76 a G.76 a 0.016 |
24 hours 0.75 a 0.75 a 0.75 a 0.74 a 0.016
48 hours 0.74 a 0.75 a 0.76 b 0.014
36 hours Q.76 a 0.74 a 0.75 a .016
7 days 0.75 a 0.76 a 0.76_a 0.0i8 |

*= One hour after application.

TABLE 5. Effect of single oral dose pirimiphos - methyl, chlorpyriphos - methyl and
fenitrothion on urea concentration in white albino rat.

reatments| Average | Pirimiphos- [ Chlorpyriphos-| Fenitrothion i
Untreated methyl methyl LSb
mg/dL MRL MRL MRL 5%
Period mg/dL mg/dL mg/dL I
Zeto ¥ 13.14 ab 132 b 130 a 0.104 ]
& hours 13.08 a 134 ¢ 133 b 0.097 |
12 hours 13.2 a 133 a 134 a 0.333
24 nours 13.11a 13.22 a 13,16 = 132 a 0110
48 hours 134 a 13.0 a 12.9 a 2.270
96 hours 129 a 134 a 1323 a 0.869_,
7 days 13.05 a 13.2 ¢ 13.09 b ~0.043

* = One hour after application.

The same trend was observed by Asghar ef al. (1994), who reported that urea
and creatinine concentrations were significantly increased in male rabbits which
were daily fed on 1 mg meihyl parathion per body weight for twelve weelks.

On the other hand, Saleh and Zidan (1995) found that a single acute dose at
level of LDsgy of pirimiphos-methyl significantly increased creatinine level aiter
one day, while insignificant increasing was seen after the third and scventh days
Similar effects were obiained by Zidan et gl. (1998), who recorded that a high
significant increase in the blood urea and creatinine levels in treaced rats by Yoo
of the LDy, of fenvalerate. profenofos and methomyl. They aiso, noticed that a
high significant increase in the blood urea and creatinine concentrations weie
achieved in treated :ars by oral residue dose estimated after 7 days from folage
application of the three tested insecticides. Diata obtained by Aicub and Hegab
{2000} indicated that creatinine concenirations significantly increased aiier one
day of treating rats by s and /) of the LD of methomyl.
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(- Total protein:

As shown in Table 6, the obtained data indicated that a rather significant
decrease m total protein levels was observed 1n treated rats after 1, 6, 12, 24, 48,
96 hrs and 7 days of treatments.

TABLE 6. Effect of single orai dose pirimiphos-methyl, chiorpyriphos-methyl and
fenitrothion on total protein in white albine rat.

reatments Pirimiphos- | Chiorpyriphos- . .
AVETIEE | methy) methy! Fenitrothion | 4 5py
L"‘/rgi ¢ MRL MRL MRL 5%,
Period B g/dl. gidL. g/dl.
Lésrc) 288 o 29 a 29 a 0067 |
. 6 hours | 285 b 292 a 291 2 0.123
£ 12 hours R 297 b 280 b 289 b 0.098
24 holr: 29 3.0 201 3.95 0.087
48 hours 292 287 2.91 0.071
96 hours 29 293 30 0.053
T days T3 2.95 29 0.055

* = (e hour atter application,

D~ Chalesterol levels:

Results in Table 7 clearly indicated that the total cholesierol levels in blood
were going throuvgh the same trend as previously mentioned in case of AST,
ALT, alkaline phosphatase activities, creatinine and urea concentration, Data
obtained showed shight or no significant changes in cholesterol ievels.

TABLE 7. Effect of single oral dose pirimiphos-methyl, ehlorpyriphos-methyl and
fenitrothion on total cholesterol in white zlbine rat.

T T T T T T T o e T T T T !
Wments Average Pll;,l;s:ﬁ;iﬂs ’Th]orggﬁlﬁl‘os enitrothien I
‘ Untreated VIRL MR MRI. LSoD
| Periog mg/aL. mg/dL mg/dL mg/di 5 %
TZera*__ | 280 a 8.7 > 295 0.%65
4 hours 300 a 293 a 300 b | G533 |
12 hours | 291 a 202 ab 3120 ':.23@_“{
24 hours | 290 a 30 a 308 a _: 3889 |
38 hours | Y1 1.0 a 3008 0% & 016 |
6 Fours ) 305 b 1 b 287 a 540
i 7 days 30.00b 28.8 ¢ i 295 ap G.875 |

* = One hour after applicaiion.

The obtained results are in agreement with those found by, Asghar er al.
(1994), who reporied that blood cholesterol levels were increased i rats which
daily treated by | mg methyl parathion per kg body weight {for twaive weeks,
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On the other hand, data obtained by Saleh and Zidan (1995) indicated that
total protein values were increased in rats, which treated, by acute and
subchronic doses of pirimiphos-methyl.

Data obtained by Zidan ef al. {1998) indicated that a high significant increase
was observed in the total protein levels in treated rats by oral ‘/5, LDs, of
fenvalerate, profenofos and methomyl. Profenofos caused the highest increase
followed by methomyl then fenvalerate. Also, the authors reported that the oral
restdue dose estimated after 7 days of foliage application of the tested
insecticides affecting the total protein levels. These levels showed a very high
significant increase with prementioned insecticide resiclues. Results obtained by
Edssa (1999), indicated that, total plasma protein concentrations were decreased
in treated rats by malothion, pirimiphos-methyl, chlorpyriphos-methyl,
carbosulfan and methomyl, as well as their extracted residues from different
parts of watermelon 48 hrs after treatments, The author also, showed that, plasma
cholesterol concentrations were decreased with malathion, pirimiphos-methy!,
carbosulfan and methomyl, while chlorpyriphos- methy! increased cholesterol
concentrations.

Conclusion

Treating rats by Maximwa residue level (MRL) for tomatces fruits  of
primiphws-meihy!, chlsriphos-methyl and fenitrothion inseciicides have o slight
effect (nen significant) on liver and kidney function through different reriods
{tarough 1, &, 17, 24,43, 96 uours and 7 days).
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