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fntroduction

It is a well known fact that chemical insecticides
have a hazardous effect on man and useful auimals, when
these chemical insecticides find their way into the body
in amounts very far below the lethal doses and accumulated
in the body. These hazardous effects are varlahle and do

concern the different body systems and urbana.

The present study is a contribution to whbat bave been
carried out by other workers in the field of Lhe so called
digestive toxicolomy. The early experiments of Webb (1948)
showed a strong action ol alkyl fluorophosphonate on wilk
lipase (77% inactivation), whereas it had no effecﬁ on both -
pancreatic amylase and lipase. In 1949, Jansen et al. found
that a concentration of diisopropyl fluorophosphute of 4 x
107% b, caused a BO% inhibition of trypsin, while a goncent-
ration of 8 x 1070 ¥ cuused 50% inhibition to chymotrypsin.
dounter et al. (19635) mentiomed that diisopropyl phospliorof-
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luoridate and other organophosphorous compounds react rap-
idly with the proteolytic enzymes causing inhibition which
reactied to 50 % for both trypsin and chymotrypsin., Dosbrov-
skii et al., (1965) gave a dose of parathion which is 0.45
wg/rat/day for 60 days to albino rats; histochemical anal-
ysis revealed 4 sharply reduced phosph#tase and esterase
activities. Using frozen extracts of piyg liver, Yendoza and
Shields (1970} mentionedltbat esterase was sensitive to
inhibition by the carbamstes studied at the manogrum to pic=-
ograh levels. Gabr and Said (1972B) found that some chewi—
cal insecticides (LUT, Lindane and malathiobe) have a haz-—
&rdous affect on the function of the peptic and oxyntic
cells in mummals. In 1972, Gabr, et al. stucied the effect
of the previcusly mentioned insecticides on the sctivity of
certain digestive enzymes (pepsin, trwpéin, Bulivury aud
pencreatic eqylese aznd pancreatic lipase) in the white rat

Rattus rattus, They found that the activibics of these en-

zymes ghowed a conslderable reductiopm. Bunyan and Jevnings
(1976) found that liver and brain esterases were inhibited

in the phegsant (Phasianius colchicus and pigeon (Columba

“livia) wbich fed with lethal and sublethal doses of 6 widely

used carbamates (eldicarb, aminocarb, methiocarb, primicarb,

propoxur and zectran).

The present work was carried out on the white rat

(Ha%tus rattus) spd dealt with the direct effect of the
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chemical insecticide "tamaran' on the activity of certain
digestive enzymes (pepsin, trypsin, salivary aud pancreatic
auyluse and pancreabic esteruse) prepered from normal &niue-
ale.

Muterials agnd Wethods

A= The enimals used through this study were adult mule
wbite rats (ftattus rattus) weighing about 140 pr euch,
Certain bydrelytic enzy&as (salivary amylase, pepsin,tryp-
8in, pencreatic amylase and pancreatic esterase) were pre-

pared from these animals.

All the animals were kept on the same normal diet '

| durlng the experiment, to avoid the probable interfersnce
of the effeot of food kind. This diet consigted of bread,

@ilk (NIDO) and water, The animals woere kept in the lab-
oratory in cages about ome week before use. For obtaining
the digestive juices,'free from food rermains, animals were
starved for at least two days. In egmch expefiment not less

then 30 animals were used after killing them by a blow on

their heads.

Water extracts of fresh salivary glends(l :10), stom-
ach mucosa extract (1:10) and pancreatic extract (l:lIO)WBI"e
- used. knterokinase was prepared from duodenal bucosa ext-
ract according to the prescription of Waldschmidt-Lietz
(2924) , treated with acetone and etkberp,
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B— Buffers :

A number of different buffer sclutions were used in

the present work. The nature of sach huffer used in the

different experiments is indicasted in the tables giving
 the experimental results.

The measurement of the pH values was- done by the B.L.H
cepillator.

The error intuis method. is about 0,05 pH units,

C— sethods of measurement of the enzymes activity:

1. Peptidases :

n
The method of WillStatter and Waeldschmidt-Leitz (1921)
and Willstatter et al., (1926) was used (with some modific-

ation) for measuring peptic and tryptic activities.

Yor pepsin, the digestive mixture.(total volume 5.0
¢.C. }had the following composition:

2.5 c.c. egg dlbumen 3 %

1.0 c.c. citrate-HC) huffer (1N sod. citrate and

2.5 N HCl)
1.0 e¢.c. distilled water

0.5 e¢.c. enzyme soluticn

5-0 c.¢. Total volume.

The incupgticn time of 20 h was chosen since it was

found to be the most guitable one.
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For trypsin, the digestive mixture was wade in the
following 'way :
'U.3 c.c, enzywme solution.
Q.1 c.c. enteroxinase solutiun.
U.35 c.c. buffer solution (0.2 Y sap-nic~ammonium
chloride.

0.15 c.c. distilled water

The above mentionedlsolutions were mined together
{total voluwe 0.90 ¢.c.) and the pH value of the mixture
was 8.0. The mixture was put in the thermostate at 37 °C
tor uctivgtion; After 50 minutes, the pH was adjus%ed to
the desired value by the addition of 0.6 c.c. 0.1l veronal
.acatate buffer prewarmed to 37°C, after which 1.5 c.c. of
6% casein solution (Waldschmidt—Leitz, 1924) was ! udded.
The total volume of the digestive mixtufe was therefore
3.0 ¢.c. The buffer solutions were prepared according to
Michaelis (1922 end 1931). The time of incubation was half
an hour, .
2~ Garbohydrases i

Anylase:
The pethod of Hagedorn and Jensen (1922) was used in

the present work.

For salivary amylase the digestive mixture had the

following composition:
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2.0. C-6. 2% sturch solution.

0.2 a.c. buffer solution (0.1 N veronal-acetate-HC1)

13 cec. distilled water (L4 c.c. for pancreatic
amylase ), |

0.5 c.c. enzyme solution (0.4 c.c. for Pancreatic
amylase ). L

- 4.0 ec.c. Totay volume

————

The digestive mixture was lncubated at 27
ly 10 minutes.

°C for exmct—
The titration sample is of 0.05 c.¢. It

hed been shown by Pucker and Finch (1928) and confirmea by
Keddis (1952 and 1956) that each ng maltose had the same

reducing action on potassium ferricyanid

e as 0.75 mg gluec-
ose. Using this factor, the extent of digestion wus exp-
ressed as “j

inorease in mg maltose"™
ing each figure of
100/75.

calculated by multiply-

"increase in bg glucose™ by the factor

.

32— Esterases :

Pancreatic esterase;

n
The method of Willstatter, et al ,
ed in the present work,

me 5,0 c.c,

(1923) was follow-
The digeative mixture (total volu-
J bad the following composition :

-
'

-
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1.00 c.c. enzyme solution.

0.05 c.c. ethyl acetate

1.00 ¢.c. O.IN veronmpl-acetate buffer
1.80 c.o. 2% CaCl, and

1.95 e¢.c., distilled water

e

3.00 c.c. Total volums.
]

The digestive mixture was incubated at 37°C for 60

minutes. The titration sample was 0.5 ¢,c.

A4- Estimation of the optimal pH values of the enzymes:

A1l tbe experiments of the Present study were carried
out at the optizal pH of the enzymes. The optimal activity
of pepsin, trypsin, salivary amylase, pencreatic amylase
and esterase were 2.1, 8.0, 7.1, 6.8 and 745, respectively,

5- Effect of tke chemical inéecticide on the digestive
enzymes s '

Yor studying the effect of the chemical insecticide
"tamaron™ on the activity of the hydrolytic enzymes (B&liv—
ary end pancreatic amylases, pepsin, trypsin and pancreatic
eaterane), three doses (1/10, 1/100 and 1/1000 high- dose )
were testad, - The hig£ doae was 30 ng/kg body woight/ day.
This high doge is Very mear to the LD50_for the chemical
insectloide (Hessan, 1983), The doses of the imsecticsde

were added to the digestive mixture instead of a parﬁ of

distilled water,
-418-
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Results
a- Peptidases:
l. Fepsin @

Table I displays the data which concern the effect of
tamaron on the activity of pepsin (in c.c. O.1N KOH) prep-
ared from normal white rats. The 1/10 high duse rTeduced
the activity from 0.83 to 0.52 (=37.4 %) inactivatiomn), the
1/100 high dose reduced 'the activity from 0.83 to 0.69
(=16.9% inactivation) and the 1/1000 high dose reduced the
actlvity from 0.83 te 0.72 (= 13.3% ) inactivation).

2- Trypsing’ |
Table 2 exhibits the dete which comcern the effect of

tamaren on the activity of trypsin (in c¢.c. 0.02 N KOH) pre-

pared from normal animals. The 1/10 high dose reduced the

activity of trypsin frow 0.97 to 0.90 (=7.2% inactivation),
the 1/10@ high dose reduced the activity from 0.97 fo 0.91
(= 6.2% inactivation =), and 171000 high dose reduced the

activity from 0.97 to 0.95 (2.1% inactivation),.

1

b._Carbohydrases:
1. Salivary amylase.

Table 3 displays thé data which concern the sffect of
tamaron on the activity of selivary amylase (in mg maltose)
prepared from normal animals. The 1/10 high dose reduced

the activity of salivary amylase from 0.117 to 9.064(:45.5%
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inactivation}), the 1/100 high dose reduced the activity from
0.117 to 0.087 (=25.6% inactivation), and the 1/1000 high
dose reduced the activity from 0.117 to 0.112(=4.%% inact-

ivation). .

2. Pancreatic amylase 1

Table 4 shows the data which concern the effect of
tamaron on the gotivity of pancreatic amylase (in mg maltone)
prepared from normal white’rats. The 1/10 high dose reduced
the activity of pancreatic amylase from 0.159 to 0.081
(= 49.1% inactivation), the 1/100 high dose reduced the aet-
ivity from 0.159 to 0.109 (=31.5% inactivation) sud ihe

'1/1000 high doss reduced the activity ffom 0.159 to 0.137
(=13.8% inactivation).

c~ Bosterases:

Pancregtic esterase:

Table 5 displajs the data which concern the. effect of -
tamaron on the activity of pancrestic esteraée(in c.c. 0,01
N KOH) prepared from normal animals. The 1710 high daose
reduced the activity of bancreatic esterasé from Q.38 to 0 20
(= 47.4% inactivation), the 1/100 high dose reduced the act-
ivity from 0.38 to O, 27 (=29.0% inactivation) and the 1/1000
high dose reduced the act1v1ty from 0.38 to 0O, 24(=10. o5%
inactlvation).
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Discussion

The effect of the chemical insecticide “tamsropn" on
the activity of certain digestive enzymes (pepsin, trypsin,
Salivary amylase, pancreatic amylase and pancreatic estep—

ase) of the white rat Rattus rattus; was carried out. The

doses applied were 1/10, 1/100 and 1/1000 of the &PpProXia-

ate lethal dose of tama{on. The approximeate lethal dose of

tamaron was 30 mg/kg body wt./day. The data in Table b in-
dicate the following ;-

Concerning the direct eftect of tamaron on the acti-
ity of thé digestive enzymes it could be noticed that:

a) The 1/10 high dose produced a considerabie %nactivatiqn
to all enzyme (pepsin, trypsin, salivary uand pancreatic
auylase and pancreatic esterase). Pancreablic anylase
seems Lo be the most sensitive to the inuctivation effect

produced by the chemical inpecticide, whereas trypsin gowms

to be the mest resistible to such an inactivation.

b) The 1/100 high dose of tamaron produced a lower eftect

on pepsin, trypsin, salivary and pancreatic amylasé and

pancreatic esteraee:Pancreatic amylase showed a considerable
inactivation while trypsin seems to be the most resistible
to the inactivation eftect Produced by this chewicul insec-
ticide. It ip alear that the insctivation effects for the
1/100 high dose are lower than their correspondingé for the
1/10 high dose. |
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c) The 1/1000 high dose of the chemical insecticide generally
bave a weuk effect on pepsin, trypsin, salivary and pabcreu-—
tic amylase and pancreatic esterase, yet pepsin ernd puncreu-
tic amylase showed a considerable inactivation. It is clear
that the inactivation eftects for the 1/1000C high doses were

| lower than their correspondings for the 1/10 and 1/100 high
doges.

The above mentioned résults which concern the inacti-~
vation of the experimented on digestive enzymes, through the
effect ot the applied chemical insecticide "Gamaren" agree
with the results obtained by other workers dealing with the

~effect of certain chemical insecticides on the digestive en-
zymes (Webb, 1948; Jansen et al, 1949; Eounter et al.,l963;
Vombrovskii et 21.,1965; Mendoza and Shields, 19703 Gabr

end Said, 1972B; Gabr et a1;1972; Bunysn end Jennings, 1976).

Suuuaar[

Tone effect of the chemical insecticide "tamaron" or
the activity of certain digestive enzymes (pepein, ‘trypsin,
selivary and pancreatic amylase snd pencreatic esteruse) of

the white rat Rattus rattus wes carried out. The doses

applied were 1/10, 1/100 and 1/1000 of the approximate leth-
al dose of the chemigal insecticide, The approximate lebhal

dose of tamaron for rats was 30 mg/kg body wt. /day.
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The 1/10 high dose produced a considerable inactivation
to all the enzymes studied, Pancreatic asylase and pancrea—
tic esterase seem to be the most sensitive to the inac-
tivation effect, while trypsin seems to be the most resis-

. tible.

The 1/100 high dose produced an effect lower than that
produced by the 1/10 high dose, in all the enzymes studied.

Pancreatic amylase and bancreatic esterase seewm to be .
the most sensitive ones, while trypsin is the most resis-

tible.

The 1/1000 high dose. produced very slight effect on
enzymes studied. Pancreatlq amylese amd pepsin showed =

considerable inectivation.
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Women's Coll. Ann. Rev.
Yol. 15 {(1980).

Table 6

Effect of the Chemical Insecticide "Tamaron" op the activ-

1ty of the digestive enzymes.

i Percentage of inactivation of
the enzyms by the chamical

Enzymes insecticide.

hiéﬁodose hiéﬁlggse hdéﬁlggga
Pepsin a7 .4 16.9 13.3
Trypsin . 7.2 6.2 2.1
Salivary amylase 45.3 25.6 4.3
Panereatic amylase 49,1 21.5 13.8
Panereatio esterase u7.4 29.0 10.5

~431-





