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Introduction

The present work is a part of a series of investi-
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gations which deal with the effect of the chemical insecti-
cides on the physiology of digestion. Gabr and Said (1972,
e 4,B,C.) on a study which concerns the effect of some chemi-
cal insecficides (DDT, lindane end malathione) on the peptic
and oxyntic cells in mammals, found that these insectici-
des bave & hazardous effect on the structure and funciion
of these cells., Im 1972, Gabr et al. studied the effect of
, the previously mentioned insecticides on the potency of
certain Qigestive enzymes (pepsin, trypsin, salivary ané

pancreatic amylase and pancreatic lipase) in the white rat

Rattus rattus. They found the potencies of those enzymes

showed a considerable reduction. Said (1979), carried out

experiments on the white rat Rattus rattus to study the

effect of DDT, lindane and malathione on the potency of

amaibeal S0 e

oertain digestive enzymes (maltase and dipeptidase), He
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found a reduction in the potencies of these enzymes. 1n
1981, Said experimented the previously mentioned insecti-
cides on the potency of certain digestive enzymes prepared

froa the domestic pigeon Columba livia domestica. The

- enzymes are liver esterase, ileum esterase and pancreatic
lipase. The doses applied were 1/10,)/102§1/1000 of the
approximate lethal dosel(high dose) for eacq of these
chemical insecticides. The enzymes of the 1/10 high dosed
treated animals showed a considerable reduction in their
potencies, The enzymes of the 1/1000 high dosed treated

ad imals showed a lower reduction in their potencies.

In this work it is aimed to see the effect of the
. x .
chemical insecticide "tamaron" on the potency of certain
digestive enzymes (pancreatic lipase, ileum dipeptidase

and ileim maltase) in the white rat Rattus rattus.

Material and Metbods

A- Preparation of enzyme solution:

The animals used through this study were adult male
white rats (Rattus rattus) weighing about 130 8§ each. All
the animale were kept on the Same normal diet (bread,"

nilk(NIDO) and water), during the experiment, to avoid

¥ The trem potency designates the chenge in the sctivity
of the snzyme prepared from insecticide treated animals.
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the probable interference of the effect of food kind. The
apimals were kept in the laboratory in cages about one
week before use. In each experiment not less than 30
animals were used after killing them by a blow on their
beads., Certaun hydrolytic enzymes (pancreatic lipase,ileum
dipeptidase and ileum maltsse) were prepared from thesrygiuttai
@ himek.Water extracts of fresh pancreatic extract {(1:10) and
intestinal wucosa extract (1:10) were used.

B- Buffers:

A number of different buffer sclutions were used in
the present work. The nature of each buffer used in the
different -experiments 1g indicated in the tables giving

the experimentel results. Tbe measurement of the PH values

was done by the B.D.H. capillator.
is mbout 0,05 pH units.

The error 1n this method

C- lethods of measurement of the enzyme activity:

l. Pancreatic lipase

L] ]
The method of Willstatter et 81.(1923) was used in
g

the present work. The digestive mixture (total voluuwe 1.5

c.c.) had the following composition.
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U140 c.c.
U.500 c.c.

olive oil '

U.2R verongl-gcetate bufifer

0.025 c.c. 2 % CaCl2

5 % egg slbumen

dist. H20

enzyme solution

0.025 c.c.
0.310 c.c.
0.500 CaCe
1.5 C.Ca

Totdl volume

The jncubation time was qneﬁcuralj? °C.

2., lleum dipeptidase:

The method of Willst;tter and Waldschmidt-Leitz 1921,

and Willst;tter et al. 1926, wss used for measuring dipepti-

dase activity.

composition.
1.0 c.c.
1.0 c.c.
0.5 c.c.
1.0 oc.c.
3.5 c.c.

The digestive mixture had the following

2 % glycyl glycine solution

0.1N veronal-ucetate-HCl buffer

dist. H,0 .
enzyme solution

Total volume

The jincubation time was onahourawi? °C.

3. Ileun maltase:

The method of Hagedorn and Jensen (1922), was used

in the present work. The digestive mixture bhed the follow-

ing composition.,
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2.0 c.¢c., GC.4 % maltose solution
0.8 c.c, O.IN veronal-acetate-HCl butfer
0.8 Gc.c. dist. H,0 '

O.4 c.c. enzyme solution

4.0 c.c. Total volume
The digestive mixture was incubated at 37°C for

= exactly 10 minutes. The titration sample was 0.1 G.C.

D. Estimation of the optimal pH values of the enzymes:

All the experiments of the present study were carried

out at the optimal pH of the enzymes. The optimal activitres

of pancreatic lipase, ileum dipeptidase and ileum maltase

wers at 7.2, 8.1 and 7.3, respectively (Said 1979).

k. bftect of the chemical iusecticide on the divestive enzy—

E&S_:
For studying the effect of tameron on the potency of
the bydrolytic enzymes, 3 doses (1/10, 1/100 énd 1/1000.
high dose) were tested. The high dose in mg/Kg. body weight/
day was 30. This high dose is Very near to the LDé0 for-
B tamaron (Haesan, 1983), The animgls were given daily the
i 1/10 high dose, the 1/100 high dose or the 1/1000 high

dose orally for 60 days.
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Kesults

l. Pancreatic lipase:
Table 1 displays the date which cemcern the potency

of pancreatic lipase prepared from tamarch treated anlmals
us gompared with those prepaced from normul xpimuls, The
1/10 high dose reduced the potency froa 0.67 to 0,12

(= 82 % reduction), the 1/100 uigh dose reduced the poten-
cy from 0.65 to 0.39 ( = 40 % reduction) and the 1/1000

bigh dose reduced the potency from 0.63 to 0.43 ( = 32 % ro-

duction). -

2. Ileum dipeptiduse:

Table 2 ihdicates the data which concefn the potency
of ileum dipeptidase prepared from tamaron treated animals
as compared with those prepared from normal animals, The
1/10 high dose reduced the potency from 1.27 to 0.70 (=45%
reduction) and the 1/100 high dose reduced the potency )
from 1.28 to 0.87 (= 32 % reduction), while the 1/1000 high
dose reduced the potency from 1.25 to 0.99 (= 21 % reduc-

tion).
2. lleum maltase:
Table > shows the data which concern the potency of

- ileun maitsse prepared from tamaron treated dnimals as

. compared with those prepared from normal animals. The
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1/10 high dose reduced tke potency from 0,108 to 0,051
{ = 53 % reduction), the 1/100 high dose reduced the
potency from 0.106 to 0.066 ( = 38 % reduction) and the
171000 high dose reduced the potency from 0.105 to 0.076
_ (=28% reduction).

Discussion

The resulgs of the present investigation clearly
show the reduction 1n'the Ppotencies of the digestive en-
zymes (pancreatic iipase, ileum dipeptidase .and ileum
maltase) - extrasted from tamaron treated animals. Thesge

results could pe explained as follows:

s) Tke eniymes of the 1/10 high dose treated animals showed
2 considerabls reductior iu the potencies. It is clear
tbhat the pancreatiec lipase was the most reduced by this
chemical insecticide, while ileum dipeptidase Sﬁﬁwcd the

leasr reduction.

s

b) The enzymes of the 1/100 high dose treated animals,
showed the lowest reduction in their potencies as compared
with their ¢orrespondings for 1/10 high dose treated

animals. .o

q) The enzymes of the 1/1000 high dose “treated animals,
sbowed g slight reduction ip their potencies as compared
with their correspondings for 1/10 and 1/100 bhigh dose
trodted animglg,
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Tue previously mentioned resulte were in agreement
with those obtained by other workers dealing with the
effect of certain chemical insecticides on the potency
of the digestive enzymes (Dgmbrovskii et al., 1965;
Platonova, 1970; Gabr and Said, 1972:[; #abr et 81.,1972;
Avitabha and Konar, 1973; Zakirov et-al., 1974,1975; Said,
1979 and 1981).

v

1
Summary
1. The enzymes of 1/10 high dose treated suimals with tazaroh
]
showed a considersble reduction in their Potencies. The po-
tencies of pancreatic lipase snd ileun maltase were the

most reduced by tawaron, while that of ileum dipeptidase is

of & lower reduetion.

2. The enzymes of 1/100 high vogé treatea g%;mala, showed

a lower reduction in their botencies than that of 1/10 high
dose treated amizals. The potencies of panoreatic lifase and
ileum maltase were the most reduced by tamaron while that

of 1leum dipeptidase is still of a lower reductlon.

3. The enzymes of 1/1000 high‘dose treated ;ﬁimals. showed
& lovest reduction in their potencies as compareﬁ with their
correspondlngs foz 1/10 and 1/100 hlgh dose treated animals.
k. The ,arc.se;zt' sStud Ly is of ;mPor{‘q,mc fer Cla."l{ylﬁj
one of the prebable causes of oligestive trowbjes
wm(e,{y obseried '?lﬁﬂfaa@yh
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Table I

The potency of pancreatic lipaese of tamaron
treuted white rat

Digestive mixture 1.5 c.c. containing: 0.5 c.c.
pancreatic extrect (1:10), 0.125 gm (= U.,14 c.c.) olive
oil, V.5 c.c. U.2N veronal-acetate buffer, 0.025 c.c.

_ 2% CaCle, 0.025 ¢.c. 3 % eggalbumen end 0.3l c.c. dis-
. tilled water, Time of digestion one h. Teaperature 57°C.
pH value 7.2

. Titration botency
Gl Condition (c.c. O.IN kOH) || © o.01N
R After After KOH
. 0 hour |[One hour
frormal .
(control of L/10 nigh dose) 1.65 2.32 0.67
Treated
; 1710 hbigh dose l.68 l.6u 0.12
’ formal ‘
(control of 1/100 wnipgh dose) 1.70 2.35 0.65
! Treated
1/100 bigh dose 1.75% 2.12 0.59
Normal
(cuntrol of 1/1000 high dose} 1.62 2.25 0.63
Yreated
- L 1/10€0 high dose 1.68 2,11 D.43
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Table 2

The potency of ileum dipeptidase of tamuron
treated white rat

Digestive mixture 3.5 ¢.c. contait-ing: 1.0 c,c.
extract of ileum nmucosa (1:10), 1.0 g.c. 2 4 glycyl~
glycine, 1.0 c.c. 0.1N veronal acetate - HC3 baft'er end

0.5 c.c. dist. H20.

Titrat.on sample 0.5 .3, dcau p= value 8.1. Tem-
perature 37°C. Time of digestion one h,

GTitration Potency
c.c. 0.01N EOH
Condition c.c. 0.01N
After After EOH
Q Lour | One hour
Rormal
(control of 1/10 high doue) 1.85 5.12 1.27
ITreated
1/10 high dose | 1.88 2.58 " 0.70
Normal
(control of 1/100 high dose) | 1.86 3.14 1.28
Treated
1/100 high dose 1,90 2,77 0.87
Noruwal
(control of 1/1000 high dose) 1,96 3.21 1,25
Treated .
1/1000 high dose 1.88 2.88 0.99
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Table 3

The potency of ileum waltese of tamaron
treated white rut

: Digestive mixture 4.0 c.c. containing: 0.4 c.c.
Y ' extract of ileum mucosa (1:10), 2.0 c.c. O.4 % maltose,

'J 0.B c.c. O0,18' veronul- acetate~ BCL bufter end C.B c.c.
;d dist. HZO'

A Titration sample 0.l c.c. pH value 7.3. Temperature 57
o 37°C. Qiwe of digestion 10 minutes.

L bigestion{mg glucose jFotency
Condition after After ng
b ainute )10 winutes glucose
0 Normal
(control of 1/10 high dose) 0.165 0.273 0.108
Treated
1/10 high dose 0,170 0.221 0.051
B Kormal
(control of 1/100 bigh dose) | 0.158 0.264 | 0.106
;.: Treated )
T 1/100 high dose 0.160 0.226 0.066
h Normal
(control of 1/1000 high dose) 0,160 0.265 0.105
Treated
1/1000 bigh dose 0.168 0.244 0.076
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