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Further studies on the effect of the chemical
insecticide "Tamaron" cn the uctivity of certain
digestive erzymes in the White Rat.

By
snwar A. Said ( Ph.D.)
Faculty of Education, Ain Shams Univ.,Cairo,Egypt

Introduction

It is 2 well known fact that chemical insecticides bave

a hazardous effect on man &nd useful snimasls, when these

chenical insecticides find thelr way into the body in amounts
very far before the lethsl doses and accumulated in the body.

These hszardous effects are varisble and do concern the

different body systems and organs,

The present study is & contribution to what have been

carried out by other workers in the field of the so called

digestive toxicology. Webb (1948); Jensen et 2l (1949);
Hartley and Kilby (1950); Jemsen and Balls {1952); kounter
et al (1957), Ooms (1961); Dombrovskii et al (1965), Gabr
and Said (1972 B); Gabr et al (1972); Bunyan snd Jennings
(1976), Said (1979 & 1961), studied the effect of different

chemical imsecticides on the activity of some digestive

enzymes, fe. found that the activity of these enzymes

showed @ considerable inactivation in vitro.
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The present work was carried out on the white rat

(Rettus ratbtus) and dealt with the direct effect of the

chemical insectigide "tamaron™ on the activity of cer-
tein digestive enzymes (pancreatic lipase, ileum dipep-

tidase and ileum meltase).

Ltaterial end Metbods

—

A- The animals used through this study were adult male

white rats (Rattus rattus) weighing about 130 g each.

Certain hydrolytic enzymes (pancreatic lipase, ileum
dipeptidase end ileum meltase) were prepared from these

animals.

A1l the animals were kept on the same normel diet,
during the experiment, to avoid the probable inter—
ference of the effect of food kind. This diet consisted
of bread, milk (NILO) and water. The animzls were kept
in the laboratory in cages mbout one week before use,

For obtaining the digestive juices, free from food remains,
animels were starved for at least two days., In éach
experiment not 1less than 30 animals were used aféer

killing them by a blow on their hesds.

Water extracts of fresh pancreatic extract { 1: 10)

and intestingl mucesd extract (1:10) were used (5aid,1979).
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B- Buffers:
A number of different buffer solutions were used in

the present work. The nature of each buffer used in the

w": : different experiments is indicated in the tables giving

the experimental results., The measurement of the pH
values was done by the B.D.H. capillator., The error

i
in this method is ahout 0.05 pE units.

C- Methods of measurement of the enzyme activity:

;,Q 1- Pancreatic lipase:

1" '
The method of Willstatter et al (1923) was

followed in the present work. The digestive mixture
(Yotal volume 1.5 c.c.) had the following composition:
0.140 c.¢c. o0live oil
0.500 c.c. 0.2 i veronzl-acetate buffer
0.025 ¢c.c. 2% C&Gl2
0.025 c.c. 3 % egg albumen
C.310 c.c. dist. H,0

’ 1 0.500 ¢.c. enzyme solutionm.

1.5 c¢.c. Total volump.

The incubation time was one heuyat37°C.

2~ Ileum dipeptidase:

The method of Willstatter end Weldschmidt—Leits

1921, end Willstatter et al 1926, was used with
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sone modification for measuring dipeptidase activity

The digestive mixture had the following composition:

1.0 c.c. 2 % glycylglycine sclution

1.0 ¢.c. OC.1N vercnal-acetate-ACl buffer
0.5 c¢.c. dist. Hao

1.0 c.c. enzyme solution

3.5 ¢.c, Total vqlume.
The incubatieon time was onehourﬂi? “C.

lleum maltase:

The method of Hagedorn and Jemsen (1922), was
used in the present work. The digestive mixture had
the following compositions:

2,0 c.c. Q.4 % maltoge solution
0.8 c.c. 0.1 K veronal-acetate-BEUl butier
U.5 c.c. dist. HEO

0.4 c.c. enzyme solution

4,0 c¢.¢. Total volume

The digestive mixture was incubated at 37 °C.
for exactly 10 minutes. The titration sample was
0.1 c.c.

D~ Estination of the optimal pH values of the enzyméa:

411 the experiments of the present study were carried
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out at the optimal pH of the enzymes. The optimal acti-
vity of pancreatic lipase, ileum dipeptidase and ileunm

maltase were 7.2, 8.1 and 7.3, respectively.

E- Effect of the chemical insecticide on the digestive

= enzymes:

| For studying the effect of the chemical insecticide
;Q% "tamaron" on the activity of the hydrolytic enzymes

: (pancreatic lipasse; ileum dipeptidase and ileum mal-
tase), three doses (1/10, 1/100 and 1/1000 high dose)
were teated.. The high dose was 30 mg/kg body weight/

day. The high dose is very neer the LD5U for the
chemical insecticide (Hassan, 1983). The doses of
the insecticide were zdded to the digestive mixture

instezd of a part of distilled water.

- Results

s l- Pancreatic lipage:
vy Table I displays the data which concern the effect
[ of tamaron on the activity of pancreatic lipase (in

¢.c. 0.1 N EOH) prepared from normal white rats, The
1/10 high dose reduced the activity from 0.63 to 0.13
( = ?2.4 % inactivation), bthe 1/100 high dose reduced
the activity from 0.63 to 0.32 ( = 50 % inactivation)
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and the 1/1000 high dose reduced the sctivity from
0.63 to 0.43 ( = 31.8 % inactivation).

Tleum dipeptidase:

Table 2 exhibits the data which concern the effect
of tamarcn on the activity of ileum dipeptidase ( in
¢.c. 0.01 N EOH) prepared from normel animals. The
1/10 kigh dose reduced the activity of dipeptidase
from 1.28 to 0.87 ( = 32 % ingctivation), tre 1/100
high dose reduced the activity from 1.28 to 1.01 (=21 %
tnactivation) and the 1/1000 high dose reduced the
activity from 1.28 to '1.13 ( = 12 % inactivation).

Tleum maltase:

Table 3 displays the data which ccncern the effect
of tareron on the activity of mzltase {(in =g plucose )
prepared from normal eunimals. The 1/10 high dose redu-
ced the activity from 0.112 to 0.065 (= 42 inactiva-
tion), the 1/10C high dose reduced the activity from
0 112 to 0,084 { = 235 inactivation) and the 1/1000 high

dose reduced the activity from 0.112 to 0.092 (= 18 % in-

sctivation).

Discussion

The effect of the chemical insecticide "Gemaron™ on ‘the

activity of certain digestive enzymes (pancreetic lipase,
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lleum dipeptldase and ileum maltase) of the white rat

Rettus rattus, was carried out. The doses applied were 1/10,

1/100 &nd 1/1000 of the approximate lethal dose of tameron.

The approximefe lethal dose of tamaron was 30 ng /kg body
YL, /day. These data (Tables 1-3) indicate the following:

T
]
!

Concerning the direct effect of tamaren on the activity
of the digestlve enzymes it could be noticed that: .
f ¥ a) The 1/10 high dose produced & considerable inactivetion
%¥1 to all ensymes (pancreatic lipase, ileum dipeptidase
'ﬁ: and ileun maltese). Pancreatic lipase seems to be the
most sensitive to ths inactivation effect produced by

the chemical insecticide, wherzas ileum dipeptidase

seemns to be the most registible to such en insctiva-

tion.

b) The 1/100 high dose of tsmaron produced a lower effect
on pamcreatic lipase, jleum dipeptidase and ileum mal-

| tase. Fancreatic lipase showed a considersble iracti-
_E vetion while ileum dipeptidase seems to be the most
E resistible to the inactivation effect produced by this
checical insecticide. It is clear that the inactiva—-
tion effects for the 1/100 high dose are lower than
their correspondings for the 1/10 high dose.

¢) Thne 1/1000 high dose of the chemical insecticide generally
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have & week effect on pancreatic lipase, ileum dipep-
tidase and ileum maltase, yet peancrestic lipase and
ileum meltase showed a considerable inactivation. It is
¢lear that the inactivation effects for the 1/1000 high
doses were lower than their correspondings for the 1/10

and 1/100 high doses,

The above mentioned results which concern the in-
activation of the experimented on digestive enzymes,
throuzh the effect of the applied chemical insecticide
"tazmeron" sgree with the results obtained by other wor-
kers dealing with the effect of certair chemical insec-—
ticides on the digestive enzymes (Webb, 1948; Jansen et al,
1949; Hartley and Kilby, 1950; Jansen and Balls, 1952; -«

Hounter et gl, 1957; Ooms,1961; Dombrovsiii et al, 1965
Gabr and Said, 1972 B., Gabr et al, 197¢; Bunyan ang
Jennings, 1476 and Said, 1C/9 & 1YBL. |

t
Summary

The erfect of the chemical insecticide "tamaron™ on
the activity of certain digestive enzymes (pancreatic lip-
ase, ileum dipeptidase and ileum maltasé) of the white
rat Rattus rattus was carried out. The doses epplied were
1/10, 1/100 and 171000 of the approximate lethal dose of

the chemical insecticide. The approximate lethal dose of
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tawaron for rals was 30 mg/kg hody wt./day.

The high dose produced a considerable inactivaiion
to all the enzymes studied. Pancreatic lipase and
ileum maltase seem to be the most sensitive to the inac-—
tivation effect, while ileum dipeptidase seems to be the

most resistable.

The 1/100 high dose produced an effact lower than
that produced by the 1/10 high dose, in &1l the enzyues
studied. Pancreatic lipese and ileum maltase seem to be
the mopt sensitive ones while ileum dipeptidase is the

rost resistible.

The 1/1000 high dose produced a very slight effect on

the enzymes studied. Pancreatic lipase showed a consider—

able inactivation.
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