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ITFODUCTIOI

The present work is a part of a seTies 0f 1nvestiga­

tions vhich deal vith the effect of the chemical insect1-

cides on the pbysiologleal charActerEst±cs of mammals. One

of these charaotenstics is tbe pbysiology of digestion.

Gabr and Sai6 (1972 A, B and G) found that soEe ، cheuical

sectioides (DDT, lindane and malath1one) beve ahazardous1ص

effect on the structure and function of the peptic and 0xyn­

tic cells. Ln 1972 Garb et .l ج studied the eftect of tbeي 

±
previously Rent1oned insecticidee on the potency and acti-

vity of certain diEestive enzyees (pepsذn, trygsذ , Aaliv­

ar; and pancreatic anylase end pancreatic lipase in the

white rat Rattug att ج _ uك They found tbat the potencies andي 

activities of tbese enzyues showed a considerable redعu tion

Said (1979), carnied out experiments on tbe white ret

± The ter» potency &esignate the change the حذ Activ±ty of
the enzyme prepare fro insecticide treated anlnals.
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Rattus attus ج to study the effeet of DDT, lindane andي 

Malathione on the potency af certan d gestiveث enzyRes

altase and dipeptidase ), wh±cb are secreted from tbe)ه 

crypts of ieberkاطn. He found a reduction i tbeص poten-

cias of these enames. In 198l, Said experiaented the

previously aentioned insecticides on the potency of cer­

taذn digestire enaymes (liver and ileun esterase and

pancreatic l1pase) prepared from the domestio p1geon

goLuqba _owest1cg جr1 ى1 The enzyTes of the 1/10 higbد ي 

dose (the approxهi ately lathal dose) treated animals shoed

a conslderable reduction in their potencies.

The present work aimed to study the effect of the؟ 

chemical i secticideص "tanaron" on te potenoy of certain

digestive enzymes (pepsi, trypsin, salivary and panorea­

tic amylase and pancreatic esterase) prepared from the

wbite rat (Rattus .(sاattح2 This study Eieht illuمدت ate the

may whicb leads to the clariflcation of one of the causes

of the digestive troubles widely observed noadays.

AND WETHODSلق ARIن 
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white rats (Rabtus ratbus) weighذnG about 150 g eacb. All
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the animals were kept on the s a eم norral diet (bread, milk

(WIO) and water), auring the experiment, to avoid tbe prob­

able i terferenceص of the effect of food kind. The animals

were kept iص the laboratory in cages about one weak before

use. Ln eacb experiment not less than 50 anlmals were used

after kill G مذ thm by a blow on tbeir heads.

Certain hydrolyti0 enaymes (tbe Balivary ,a ylaseم

pepsذn, tryps ,n ذ panoreet1c eدmylase and pancreatic esterase)

rere prepared from these aaiد als. Water extracts of fresb

sali7ary (parotid) Gland (1:10) stoaaeh rucosa extract

(:l0) and pancreAtic extract (l:l0) were used٠ Bnterokذn­

ase wAE prepared frop duodenel rucose extzect according to

the prescription of #eldscbEidtLietz ,( ج1%4) treated with

ace tone and ethez.

B. Buffers:

٨ numbe of different buf1'er solutlons were used 1n

tbe present work. The nature of eaoh bufter use N ذ ذ the

different experiuants is in&icated 1n thetables ivins ج the

experiم ental results. The؟ meAsurement of tbe ph values was

done by the B.D.H. capillat0r. The error 1n this method is

about 0.05 pH units.

6. Letbods of measurement of the enaYEesacةi٢1t3Y:
1. PeEtideses:

The aethod of {1llstatter and WaldschRidt-Leitz(1921)
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and lillstitter et ( .لع(1926 was used (with soRe modific-،

at1ons), for measuning peptic and tryptie activities.

For peps , صذ the digestive xture ه (total volune 5.0

c٠6.) had the following composition.

2.5 c٠٥. 5% eEEalbuص en

1.0 c.٥. citrate-ECl buffer

l.0 c.٥. distilled water, and

0.5 c٠6. enzyma solutior

5.0 c٠C٠ Total volume.

The incubation t1ue of 20 b was chosen Aince it was

found to be tbe m stص suitable one.

For trypsذn, the.digestive mixture was made in tbe
folloving Way:

0.5 c٠€. enzyme salu tion

0.1 6.6. enterokinase solution

0.55 c.c- buffer solution (0.2 N aصmonia-ammonium
chloride).

0.l5 c.6. distilled water.

The above mentioned solution were mixed together

(total volue 0.90 c.c.) and tbe pH value of the mixture

was 8.0 The mixture was put in the thernostate at 3°٥

for actiYation. After 50 mنnutes, the pH was adJusted to

the desired velue by the addition 0f 0,6 ¢.c. 0.l N veronal
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acetate buffer prewarned to 57"C, after wbich l.5 c.6٠ of

6 5 case solution حذ were added. (Waldschح idt-Leitz, 1924).

The total v0luهe of the digestive mixture was therefore 5.0

c٠c٠ The buffer solutionswere prepared according to ­ichال

el1s (1922 and 1951). The time of incubation 1s balf anة 

houT.

2- 9arbobrdraseE
A Yleseم :

THe method of Dagedorn and Jeasen (1922) was used in

the present rork.

Ror salivary aمylase, the digestire mixture bed the

follo»ذnE composition :

2.0 c.c٠ 25 starcb solution.

0.2 c٠٥. buffer solution (0.lN veronal-acetate-HCl)

l.5 c.c. distilled 4atem (l.4 c.c. for pancreatic

amlase).

c. 1or pancreetie.٥c.c. enzyAe solution  .ن0٠45)

amylase).

4٠0 c.c٠ 'Iotel vol .u eه

Tز e d1gestive mxture was i cubAtedم at577"0 ±or ex­

aotly 10 mذnutes. THe titration sauple is o3 0.U5 c.c٠

It bas been sbow by Pucker ana Bذnch (1958) ana confirmed

by Keddis (l952 and 2956) that eAcb Ag ialtose has the
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same reducذng action on potassiصu ferricyيa ide as 0.75 mg

glucose. Using tbis 1actor, the extent of digestion was

expressed as "increase Mg صذ maltose" celaulated by aulti­

ply1ng eacB 11gure of "increase in mg 6lucose" by the

factor 100/75.

5- Esterases

Ksterase:

Tbe ethod ه of Rillstztter e± a2. (1925) was :ollowed
 د١

-n the presen work. The digestive mixture had the followذ 

±n eouposition

l.00 c.c. enzyue solution٠

0.05 c.0. ethyl acetate

l.00 c.6. 0.ll veronal-acetate buffer.

1.00 c.٥.2%0a0±, a dم
1.95 c.€. d1stilled rater.

5.00 c٠6. Total vol .u eم

THe cubation صذ tiRe Ras one h at 57°C.·

PtiAalpIveDueo£tHe enzymesه ationoftheوstiههههه -د ي 

hll tHe experimenta of the study اresen ز cere carried

out at tbe optimal pH of the enaymes. The optصذ l activity

of pepsذ , rypsin, ealivary a dص pancFeatic amylase ndة

pancreatic esterase were 2.l, 800, 6.8, 7.l and7.5 respec­

t1vely (Hassa1985ص, ).
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E- EfTect of the chemical i secticideص on tbe_di€estiYe

en5aEe :

Tor studyng tbe effect of tamaron on the potenGy of

the bydrolyt1o enzywes, 5 doses (1/10, 1/10o and 1/100o

dose) were tested. The higb dose in mg/kG. b0dyط1 طع 

weight/day was 50. THis higb dose is very near to the LDgg

for tamaron (Hassan, 1985). he anهi als were g1ven deily

tbe 1/10 hiذ dose, the l/100 bigb dose or tbe l/1000 bigb

dose orally for 60 days.

RESULsن 

a- ±ept1dases :

1- PePsذn

Table I isplaysة the data whicb concern the potency

of pepsin prepared from tamaron treated animals as compared

witA tbose prepared fro> norual animals، The 1/l0 h1gb dose

reduced the potency from 0,80 t٥ 0.47 % ا1.5=) reduct1ه )  لا

the l/l00 higb dose reduced the potenoy frc» 0.77 to 0.62

(=19.56 reduction) and the 1/1000 high dose reduced the

potency 1rom 0.8l to 0.70 (=l5.6% reAuct1on).

2- : £pyrم1د

Table 2 indicates the data which concer the potency

o1- trypsذn prepared fron chenical 1nsecticide treated ­im صا

als conpared مد w1tb those prepared fror norael aniDals.

-56
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The l/l0 Bigh dose reduced the potenGy fror 0.97 to 0.78

(=19.6 % reductlon) and tbe l/100 high dose reduced the pot­

eaoy froa 0.98 to 0.91 (=7.l (reduction ة% while و the l/1000

h1gh dose reduced the potency from 0.99 to 0.96 (=5.0 %

reduction)٠

:arbohydrases£ن- 

1٠ SaliYeryaIlase
Table 5 sbows the potency of the saliVary a ylaseع pre­

pared fror tarar6د treated animals as coLpared with those

prepared from norma2 eniuAls. The 1/l0 high dose reduoed

the potenoy from 0.120 to 0.06l (= 49.2% reduction), t haن

1/1Oo higb dose reduced ths potency from 0.2l7 to 0.082

(=29.9 6 reduction) and the 1/1000 hiعh &ose reduced the

potency from 0.ll7 to 0.l05 (=7.7 6 reduction).

2. ±ancreaticaylaEe :

Table 4+ shovs the potency of pAncreatic aنylase pre­

pared fror tamaron treated anirals as comparEd with those

prepared froM normal aninals. Tbe l/l0 hiEh dase reduced

the potency froP 0.l55 to 0.06l (=5+.2 % redudtion), the

1/100 bigh dose reduced the potency from 0.l51 to 0.085

(=56.6 % reduction) end the l/100o hiEb dose reduced the

potency frou 0.l55 to 0.1l2 (=15.8% reduDtion).

-45٦-
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c- KsterAses :

Pancreat°  esRIetse=تح=2e ى
TAble 5 exhibits the potency o ncrea!izد- esteI،  أ»: لذ،e ض

prepared from tamaron treated animals as aoupared with those

prepared froA nornal, The l/l0 h1gb dose reduced tbe pot-

ency 1rom 0٠4O to 0,18 ( reduc ت55 ؟ .ion), the 1/1oo higb

dose reduced the potency frou 0.58 t5 0.25 % .ب542=) reduc­

tion) and the 1/100O high dose reduced the potency froa 0.59
to- ع 0.52 (=18٠0 % reduction)٠ Table 6 summariaed llه the

prev1ously Ment1oned results.

DISCUSSION

THe results 0f tLe present vestigation صذ clearly show

the reduct1on in the potencies of the digest1ve enzyaes

ylase andع creatie aم ylase, paم salivary aذ, epsin, tryps)ز 

pancreatic es (t ezaseن extracted from tamaron treated rد imslE,

Tbese results oould be explained as follows:

a) The enzyaes of tbe 1/l0 b1gh dose treated animals, showed

a considerable reduction nذ the potencies. It iscleur

that the pancreatic esterase waE tbe aost reduced by

tb1s chenical insect1cide, while trypsin 48 tbe lowest
reduce&.

b) The enzyaes of the l/100 bigh doEe treated animals,

sbowed a loweT reduction in tbeir potencles as compared
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witb tbeir correspondذngs for l/l0 biطg dose treated
animals.

c) Tie enayees of the l/l000 g doseطi ط treated ,mals ذصه

howed a slight reduction nذ their potencies as corpared

witb their correepondings ±or ll0 and l/10 nigh dos

tzeated animels.

The previouAly aentioned results were nذ agreeuent

with those obtained by other workers dealinG with the effect

o± certain chemical insecticides on the potency of thE

igestive enayEes (Flataaova, 1970; Gabr and Said A, Gabrة 

eta5;72%1ل. aia, 1%79 ana 1981).

SUلفE ARY

1. The enzyEes of 1/l0 higط dosed treatEd enimals with tan-

aron, shOmed a considerable reduation nذ their potencies.

TAe potencies o£ pArcreatc esterase and pنتa creetie

eEylase were the most ±edUced by tamaron, while that of
trypsin ie of the lovest reduction.

2. TEe enzyaes of 1/l00 high dosed treated ,a imalsص snowed

a lower reduction 1n thelr potencies than that of 1/l0

dosed treated anirals. The potencies of pancreatlcط iGلا 

ylese and pancreatic esterase are the most reduced byمة 

the cienical insectic1de, still that of trypsذn is of he ا
lowest reductio.
٢5. Rhe enzymes of the 1/1000 high dosed treated a1mals,

sLowed a lowest reduction their ص potencies as compared

-45 و
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with tbeir correspondinGs for l/l0 and 1.100 h1g» dosed

treated anmals.
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Table 1
 د

THe potency 0f pepsin o1 tAmaron treAted whlte rAt,
 ه

D1gestlve m1xture 5.0 c.c. contA1nlng: 0.5 c.€.

extfAct o1 BtomAch mucosa (1:10),2.5 c.c. 3% egGalbumen,

1.0 c.c٠ c4trAte-HCl buter nnd 1.0c.c. d1st1lled

wa te1.

T1trAtion sample 0.5 c.c. Wean pH value 2.1

(in1tial pH 2.2 and 11nal pn 2.0). Temperature  ح7%

Time of d1gestlon 20 hours.
 م-.

 م
---0 إ-.

 فز:ا
Cond1t1on1:نزيز/: 

NormAl
5.88 6.68 0.80

(contr01 or 2lo high dose)

TreA ted 6.87
110 M1 dose ج

7،34 0٠47

Normal
(contro1 d4 2/10o H1gh aose) 5.91 6.68 0!77

TreateD
1/10 H1gb dose

6.69١
·٠ أ.-

--0٠ إ٤٧ ر-

5.88
dose)#إه 

٤ انخ,:

 أ.

 ذ،ي٠

 دم[ ين -.-لي463-0٠-

- زب.:

،:­ ٢----:"٠٦

1



 ا.

T2ble 2
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The potenCYOIt±3ps1n or tamaron treated wh1te rat٠

D1gest1ve mixture 3.0 c.c. contAininG : 0.3 c.G.
• ق

Ater extrAct ot pAncreAs {l:l0), 0.l c.c. enteroklnase

solut4on, 0.35 c.€. 0.2 N aهmonlum bufteR, 0.15 c.c.

d1st. H0, to whlcا after 30 m1nutes were added 0.6 c.c.

0.l N veronal-acetate bufter and 1.5 c0c, 6% cnseln.

Ttrat1on sAmple 0.5 c.٥٠ pR value 8.0. T1me

o1 d1gestion one hour. . Temperature 37'c.

Cdlticn

2.161.19Nommnl
(control o4 1/1o h1gh dose)

2.021.24Treated
1/10 H1gb dose

2.171.19Normal
(contro1 o± 1/10 h1gb

2:191.26Treated
1/1co A1Eh ·dose

2.171.18

0.96

NorpAl

(contro1 ot 110o b4gh dose

2.251.29TTeated
1/10 h1gh dose

« Prepared 1rom nornal aninals,
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 ينخ
• =::
٢ ء

TAble .3

THePotencyotsaliva3yAylAse or tamaioi treateu wnite
rAt.

D1gest1ve m1xture 4.0 c.€٠ contalning: 0.5c.c.

patrot1d glands extract (l:l9), 2.0c٠c٠ 26 stArch solu­

t1on,0.2c.c. 0.l N veronAl-acetate buffer and 1.3c.c .

.H,04٥tإ ه٠ 
 ة ا:

T1tration sAmple 0.05 ¢٠e٠ T1me o1 dIgestion 10

m1nutes, Tempera ture 37't. pH value 6.8.

 .؟ ب
 أيجث

٩٠٠
٢·- له

 د.بد م
 ا·

$٠٠ م

$.٦.

Cdiition
 ء»»و٥

 هيينهبي،
 ذ::نيع

• ٩٥

Normal
o± 1/1o h4gh dose)

TTeAted
H4gh dose101 م

0.088 ا0.117
Normal

of 1/10o h1gh

Teated
1/1o h4gh dose

1gestlon

 -:نجم٠.:
 -جز٦٠٦٣ :،٠

NormAl
o1 1/10o high

Treated
1/10o high dose#

٠+ ءء ة٣ و
 -٦و٠-٠٦٠٤

 و
 ء.. ز--465-
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Table 4
 ا

2hePotencyo4 pancreat1camylase,o4tamarontreAtedwh4te
rat .
،

Dlcest1ve mlxture 4.0 c.c. conte1ning: 0.4 c.c.

panereat1c extract (l:l0),2.0c٠c. 2% starch solution,

0.2 c.c. 0.l N veronal-acetate bufIer and l.4 c٠c٠

.4st. R,0ف 
T1tra 14on sample 0.05 c.c. Time o4 d1gest1on

10 m1nutes، Temperature 57%c. pH value 7.l.

D1gestion
(mg

Cond1t1on

NormAl .١ 0.124 0.224
(control or 1}l0 h1gh dose)

Teated 0.129 0.175  ا0.046
1/10 h1gh 4ose

NormAl
.١ 0.124 0.222

(control o1 1/1c h1gh dose)

Treated 0.129 0.191  إ0.062
1/1oo h1gh dose

Normal 0.124  ا0.1oo ا0.224
(contro1 01.1/1000 M1gh dose)

Treated 0.127 ١ 0.211
1/10c h1gb dase
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TEble 5

ThePotencyofPAncreat±c esterAseo4tamaron treated wh1te

rat,

D1.gest1ve miture 5.0 c.c. contain4ng: l.0c..

pAneraAt4c oxtrAct, 0.05 c.c، ethyl acctate , 1..0c.c. 0.1 N

veronal acetate buffer, 1.0c.c. 2% CeClر and 1.95 c..

d1st. H,0.

T1٤rat1on sAmple 0,5 '€.c.T4me of d1gestion

one hour. Temperature 37'c.pH value 7.5.

 ر

 ا·
1
١
١

١
·١

١
٠٠٠١ أ

٤٠

{

٠ د
T4rat1on

Potency
Cond4tion

/Normal 1.54 0.401.٦14
(control .ot 10 h1gh dos)

Treated 1.36 ا1.18 0.18
1/10 h1gh dose

Normal
١ 1.20 1،58 0.38

(control or 1/10 high dose)

Treated 1.19 1.44 0.251/1o high dose

NormAl
١ 1٠٦ 1.56 0.39

(control of 1p10co high dose)

T٤eAted 1.19 1.51 0.32110 h1gh dose
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Table 6

،/٠

 -ا

Effect of tha chemical 1aeoticide.. "tanaron" on the pot­
.Bهه nCy of the d1gestlve enzpه 

PercentAge 0f reduction of the
poteDcy of the extract of treated

an1malsKnayaes

Repsهi 4l.19.5 ذ 15.6
2rypsin 19.6 7.1 5.0
Salvary amylAse 4 .و2 7٠7 ج9.9
Pancraatic aمylase 5+.2 56.6 15.8
Pancreat10 esterase 55.0 5.2 18.0
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