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Introduction

The present work is a part of a series of investi-

LIRS

gations which deal with the effect of the chemical insecti-
cides on the physiology of digestion. Gabr and Said (1972,
o  4,B,C.) on & study which concerns the effect of some chemi-
cal insecficides (DDbT, lindane end malathione) on the peptic
and oxyntic cells in mammals, found that these insectici-
des have e hazardous effect on the structure and function
of these cells. In 1972, Gabr et al. studied the effect of
, the previously mentioned insecticides on the poteﬁcy of
certain digestive enzymes (pepsin, trypsin, salivary an&

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 etudy the

effect of DDP, lindane and malathiome on the potency of

bl T L

oertain digestive enzymes (maltase and dipeptidase), He
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found a reductics in the potencises of these enzymes, In
1981, Said experimented the previously mentioned insecti-
cides on the potency of certain digestive enzymes prepared
from the domestic pigeon Columba livia domestica. The

- enzymes are liver esterase, ileum esterase and pancreatic
lipase. The doses applied were 1/10,)/100§1/2000 of the
approximate lethal dosel(high dose) for eacq of these
chemicel insecticides. The enzymes of the 1/10 high dosed
treated animals showed a considerable reduction in their
potenciesr 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
chemical insecticide "tamaron" on the potency of certdin
digestive enzymos (pancrestic lipase, ileunm dipeptidase

and ileim maltase) in the white rat Rattus rattus.

Material and ietbods

A- Preparation of enzyme solution:

The gnimals used through this atudy were adult male
white rats (Rattus rattus) weighing about 130 g each. 211
the animala were kept on the Samé normal diet (boread,”

wilk(NIDO) and water), durlng the experiment, to avoid

¥ The trem potency designates the change in the sctivity
of the snzyme prepared from insectieide trpated animals.,
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the probable interference of the effect of food kind., The
unimals were kept in the laboratory in cages about onpe
week before use. In each experiment not lesg than 30
animals were used after killing them by a blow on their
beads., Certuin hydrolytic enzymes (pancreatic lipase,ileum
dipeptidase and ileum mzaltese) were prepared from thesrfgjﬁtrai
(-filmak.Water extracts of fresh pancreatic extract (1:10) and
intestinal wucosa extract (1l:10) were used.

B- Buffers:

4 number of different buffer sclutions were used in
the present work., The nature of each buffer used in the
different experiments 1s indicated in the é&bles giving
the experimental results. Tbe mzaeuroment of the pH 1;":a:.].l.:.t::rs
was done by the B.D.H. capillator.

The error 1n this method
ig pbout Q.05 pH units.

C- ilethods of measurement of the enzyme activity: -

l. Pancreatic lipase

1]
The ametbod of Willstatter et al.{1923) was used in’
Fd

the present work. The digestive mixture (total volume 1.5

¢.c.) had the following composition.
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Usl80 c.c. polive oil A

0,500 g¢.c. U.2H veronal-acetate buffer
0.025 c.c. 2% Ga(}l‘,2

0.025 c.c. 3 % egg albumen

0.310 c.c. dist. B0

2
0,500 c.c. enzyme solution

1.5 c.c. Totdl volume

The incubastion time was one !\cura.!-}? °C.

2+ lleum dipeptidase:

The method of Willst;tter and Waldschmidt-Leitz 1921,
and Willstatter et al. 1926, wss used for measuring dipepti-
dage activity._ The digestive mixture had the following
composition. |

1.0 c.c. 2 % glycyl glycine solution

1.0 c.c. O0.1N veronsl-acetate-HCl buffer

0.5 c.c. dist. Hao ’ . .

1.0 c.e. enzyme solubion '

3.5 c.c. Total volume
The jincubation time was one houi’atZ\'? °C.

3. Ileun maltase:

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

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

ing composition.
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2.0 ¢.c. G.4 % maltose solution
0.8 c.c¢c, O.IN veronal-pcetate-HCl butfer
0.8 c.c. dist. B0 '

O.4 c.c. enzyme solution

4.0 ¢c.c. Total volume
The digestive mlixture was ipcubated at 37°C for

o exactly 10 minutes. The titration sample was 0.1 ¢.c.

D. Eatimation of the optimal pH values of the ensymes:

All the experiments of the present study were carried -

~out at the optimal pH of the enzymes. The optimal activitves

of pancreatic lipase, ileum dipeptidase and ileum maltase

wers at 7.2, 8.1 and 7.3, respectively (Said 1579).

g, Bftect of the chemical insecticide on the dipestive enzy—

I_I]Eg_i
For studying the effect of tamaron on the potency of

the bydrolytic epzyames, 3 doses (1710, 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 animals were given daily the
';f, 1/10 high dose, the 1/100 high dose or the 1/1000 high
L dose orally for 60 days.

-J83-

i

—_ Tian i



Women's Call. Ann. Rev.
Vol. 15 (1330).

lﬂ:;sults

l. Papcreatic lipase:
Table 1 displays the date which concern tbe potency

of pancreatic lipase prepared from tamaron treated anlamals
.us ¢ompared with those prepared from normul spimuls, The
1/10 high dose reduced the potency frea 0.67 to 0,12

(= 82 % reduction), the 1/100 bigh 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 iﬁdicates the data which concefn the potency
of ileum dipeptidase prepared from tamaron treated animals
a3 compared with those prepared from normal animals. The
1/10 bigh dose reduced the potency from 1.27 to 0.70 (=45%
reduction) and the 1/100 high dose reduced the potency )
trom 1.28 to 0.87 (= 32 % reduction), while the 1/1000 high
dose reduced the potency trom 1.25 to 0.99 (= 21 % reduc-

tion),
3. Ileum maltase:
Tuble 3 shows the data which concern the potency of

ileun maltsse prepared from tameron treated dnimals as

compared with those prepared from normal animals. The
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1/10 high dose reduced the 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) ard the

1/1000 high dose reduced the potency from 0.105 to 0.076
~( = 28 % reduction).

Discussion

The resulgs of the present investigation clearly
show the reduction 1ﬁ the potencies of the digestive en-
zynes {pancrestic iipase, ileum dipeptidase .and ileum
maltase) -extfa:ted from tamaron treated animals. Thesge

- results could be explained as follows:

s5) Tke eniymes of the 1/10 high dose treated animals showed
4 considerabls reduction iu the potencies. It ig clear
that the pencreatic lipase was the most rsduced by this
chemical Insecticide, while ileum dlpeptidaae Sﬁoufcd the

leasr reduotion.

b) The enzymes of the 1/100 high dose treated animalg,
showed the lowest reduction 1n their potencies aa'compared

with their ¢orrespondings for 1/10 high dose treated

animals, .0

cJ The enzymes of the 1/1000 high dose “treated animals,
showed g slight reduction ip their potencies as cOmpared
with their correspondings for 1/10 and 1/100 high dosea
tredited animalg,
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Tue previously menticoned results were in agreement
with those obtained by otber workers dealing with the
effect of certain chemical insecticides on the potency
of the digestive enzymes (Ddwbrovskii et al., 1965;

- Platonove, 1970; Gabr and Sdid, 1972:[; abr et al.,1972;
Amitabha and Konar, 1973; Zakirov et.al., 1974,1975; Said,
1979 and 1981),

L

1
Sumnary
L. The enzymes of 1/10 high dose treated snimals with tamaron
]
showed a considersble reduction in their potencies. The po-
" tencies of pancreatic llpase and ileum maltasa were the

most reduced by tawaron, whlle that of ileum dipeptidase ig

of 8 lower reduction.

2. The enzymes of 1/100 bigh uo&é breated ahimala, showed

8 lower reduction in their potencies than that of 1/10 high
dose treated amizals. The potencies of pancraatic lipase gnd
ileum maltase were the most reducad by tamaron while that

of 1leum dipeptidase is stlll of a lower reductlon.

5. The enzymes of 1/1000 high‘dosa treated ;himals. showed
& lovest reduction in their potencies as compareﬁ with their
correspondlngs for 1/10 and 1/100 hlgh doae treated animals.
. The Frc.se;zt' Sf‘ucf}f is of importance fer c!ah{ymj
one of the prebeble causes of a{jest,pe trowbjes
wfde,!j observed ﬂawad'ys.

-386-



Women's Coll. Ann. -Rew.
Yol. 15 (1990).

Bibliography

Amitabha, CH. @nd komar, S.K. 197%: Effects of phospha-
midon on the activity of the digestive

! enzyme invertase, in the cat fish Clarias

i batrachus (Linnaeus). J. Imlend Fish. Sog.
i India, 5 - pp. 129 - 130,
- \
|
|

Dombrovskii, T.S., Zavistovskii, K.T,; Gadomskaya, Ya.
| and Tyrakovskil, 41, 1965: Toxic effect of
- parathion en wbite rats. Vop. Pitan, 24,
- pp. 7 - 12.
1

Gabr, A.E.A, and Said, A.A. 19724: The potency of pepein
Prepared from mammals treated with some
chemical insecticides (I/D/400). The Arab
Educational Cultural and Scientific Organi-
Zation. Symposium on Pollution. Its Effects,
Dangers, And keans of Protection Against, In
the Arab VWorld. Cairo.

and Said, A.A. 1972;B: BEffect of some chemi-
cal insecticides on the aetivity of pepsin
4 (I/A/100). The Arab Kducational Cultural and
_ Scientiric Organization, Symposium op Follu-
tion. lts Kftects, Langers and Means of Pro-
I tection. Against, In the Arab World. Cairo.

;3 and 3Said, A.A. 1972;C: The eftect ot soms
' chemical insecticides on the structure of
| peptic and oxyntic cells in msmmals (11/b/
901). The Arab Educational Cultural and
. Scientific Organization. Symposium on Pollu-
. tion. Its Ettects, Dangers and Means of Pro-
. tection Against. In the Arab World. Cairo.

F'J N~ - H Shalaby! A.A, and Said, A+A. 1972: The potency
. -of'certaln digestive enzymepprepared from tbe
white rat treated with some chemical ingec-
ticides. Ain Shams Sci. Bull., No. 16, pp.

175 - 187.

-387-



women's Coll. Ann. Rev.
Vol. 15 (1990).

Hagédorn, H.C. Und Jensen, B.N. 1922.: Zur Aicrobestimuung
des Blutzuckers mittles Ferricyanid. Bio-
chem, Zl’ 135' P 46,

Hassan, A.R.E., 1983: The effect of the chemical insecticlde
"Tamaron" on certain Physiological characteris-
tica of the digestive system in the white rat.

. Sc. Thesis. Ain Shams Univ. Cairo.

Platonove, V.I., 1970: Disturbances in the functional condi-
tion of the stomasch with the prolonged efiect
on the body of somé organochlorine pesticides.
GIG TR RS SP WLZBVED 8B, 6 , pp. 142 - 147.

Said, A.A. 1979: Further studies on the potency of certain
digestive enzymes preparéd from the white rat
treated with some chemical insecticides.

Ain Sgamﬂ Ed. Scientific Bull., No. 2, pp.
71 - 78,

1981: The potency of certain digestive enzymes
prepared from the domestic pigeon (Columba
livia domestica) treated with some chemical
insecticides. Ain Shams Ed. Scientific Bull.,
Ko, 4, (Part II)., pp. 365-376. . -

L1}
Willstatter, R, Und Waldschmidt~Leitz, E. 1921:
Alkalimetrische Bestimmung von Aminosauren und
Peptiden. Ber. dtsch. Chem. Ges., 54,. p. 2088.

iWaldschmidt-Leitz, E. and Memmen, K. 1923;
Beat;mmung der pankreatischen Fertspaltung.Z.-
physical, Chem,, 125, pp. 93-131. :

-7 Waldschmid{-Leitz, K.; Dunai%urria, 5.
Uod Kunstner, G. 1926: Suv Kenntnis “des Try-
psipe.Z4. physio. Chew., 161,pp. 191-209.

Zakirev, U.B.; Volokhovyanskil, K.A, and Kadyrov, U.Z,
1974 ¢ The effect of hexachloroeyclohexane oa
enzyme activily in the small intestine,
Farmakol Toksikol(Mosc.), 57(5),pPp.593-597,

Kadyrov, U.Z. and Volokh 3 :

—_———— ' . ovyanskii, E.A.1975:

B;Z{fhgﬁtactign o; enzynogenic fuﬁction ofstha
s estine. Farmakol Toksikol(ilosc,
38(1),pp. 96 - 99, fose.ds

-388-



]
1
¥
|
L
i
!
Ll
!

Weoemen's Coll, Ann. Rew,
Yol. I5 (1990).

Table 1

The potency of pancreatic lipese of tamaron
treated white rat

Digestive mixture 1.5 c¢.c. containing: 0.5 c.c.
pancreatic extract (1:10), ©.125 go (= U.1% c.c.) olive
oil, U.5 c.c. U.2N veronal-acetate buffer, 0.025 c.c.
2% CaCle, 0.025 ¢c.c. 3 % eggalbumen &nd 0.3l c.c. dis-
tilled water. Time of digestion one h. Temperature 57°C.

pH value 7.2,
Pitratlon otency
Condition (c.c. O.IN KOH) | . 657y
After Afver KOH
0 hour |Une hour
formal _
{(control of L/10 nigh aose) 1.65 2.32 0.67
Treated
1710 hlgh dozse l.68 l.50 .12
Rormal '
{(vontrol of 1/100 iigh dose) 1.70 2.35 0.65
Treated
1/100 high dose 1.73 2.12 0.59
Normal
(cuntrol of 1/1000 high dose) 1.62 2.25 0.63
reated
171000 high dose 1.68 2,
I 1l 0.43
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Table 2

The potency of ileum djipeptidase of tamaron
treated white rat

Digestive mixture 3.5 ¢.c. contait-ing: 1,0 c.a.
extract of ileum mucesa (1:10), 1.0 ¢c.c. 2 % glycyl-
glycine, 1.0 ;:c. C.1N veronal acetate - HC3 buftf'er end
0.5 c.c. dist. HEO'

Titrat.on semple 0.5 z.5. iawn ¥~ value 8,1, Ten-
berature 37°C. Time of digestion one h.

GTitration Potency
c.c. 0.0IN EOH
Condition c.c. 0.0lF
After After EQoH
Q0 Lour | One hour
Rormal
(control of 1/10 high doue) 1.85 3.12 1.27
Treated
"1/10 high dose | 1.88 © 2.58 " 0.70
Normal ’
(control of 1/100 high dose) | 1.86 3.14 1.28
Treated
17100 high dose 1.90 2.77 - 0.87
Norwal
(control of 1/1000 high dose 1,98 3.21 1.25
Treated .
1/1000 high dosa 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.

fed ' extract of lleum pucosa (1:10), 2.0 c.c. O.4 % maltose,
"1 0.8 c.c. O0,1H' veronul- acetate- BCL bufter end C.B c.c,
dist. H20.

A Titration sample U.)l c.c. pH value 7.3. Temperature 47
. 37°C. Tiwe of digestion 10 minutes.

o Digestion{mg glucose)fotency
Conditicn after After mng
0 niaute 10 pinutes glucose
i Normel
(control of 1/10 high dose) | G.165 0.273 0.108
Treated
1/10 high dose 0,170 0.221 0.051
; Kormal
(control of 1/100 nigh dose) | 0,158 C.264 0.106
f_: Treated .
T 1/100 high dose ¢.160 0.226 0.066
: Normal
(control of 1/1000 high dose ) 0,160 0.265 0,105
Tregted "
1/1000 high dose 0.168 0. 244 : 0.076
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