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H u therع studies on tbe potency of certain

dleeative enayues prepared 1ro» tbe white rat
treated vith tbe chemical insecticide "tauuron"

By
Anwar A٠ Said (Pb.D.)

Faculty of Rducat±on , Aذn Shaمs Un17. Gair0,EGypt.

Lntroduction
Tne present work is a part of a series of investi­

-ations which deal with tLe effect of the chenical insectiع 

cides on the pbysiolo&y of digestion. Gabr and Said (1972,

A,8,G.) on astudy which concerns the effect of some chemذ ­

cal isactic1des (DDT, lindane and Aalathione) on tbe. peptio

and oxpntic cella nذ Maمnals, found that tbese inseotici-

des hawe e bAaardous effect on the structure and functlon

of tbese cells. L 1972, Gabr et A±. stud4ed tbe effect of
 ن ،

the prevlously mentioned insecticides on tbe potency of

certaذn digestive enzymes (peps , صذ trypsذ , salivary and

pancreat1¢ aمylase and pancreatio lipase) nذ ths white rat

Rgttus rattus They found the potencies of those enayaes

showed a cons1derable reduction. Said (1979), carried out

experiaents on the white rat Ratts ±attus to etudy the
»

ffect of DDT, linaane and malathione on the potenoy ofن 
oertaذn digestive enayaes (aaltase and dipeptidase). He
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found a reduction 1n the potenciss of tbese enzymes.  Lص

19Bl, 5aid experiented tbe previously mentioned -nsect1ذ

cides on the potency of certain digestive enzymes prepaned

froa the doMesti piGeon Colubg J1vig doAesticg. The

enaymes are liver esterase, ile u estereseم and panGreatic

1iر ase. The oses ة applied were l/10,l/0a21/1000 of the

approxذmate latbal dose (bigh dose) for eacb of these

chenicel insecticides. The enayaes of tbe 1/lo bigb dosed

treated na aalsت Bbowed A considerable reduction nذ tbeir

potencies. The enayaes of the 1/l000 biطg dosed treated
 روي

an imals sbowed a lower raduction i bheirص potencies.

Ln tbla work1t is aaed to see tbe efiect o£ tha
. كذ

cheدical insecticide "tanaron" on tbe potenGy 0f certةin

digestiva enzyaas (pancreetic lipaae, ±leu diر eptidase
and ileهذ maltase) n tbe wbits rat RAttus rattus.

e tbodsز aterial andلا 

 ناء

 -م

The anذmals used thrgugb tbis study vere adult male

wb4te rats (2atاu ±attuE) weiGbذnG about 150 g each. A21

tbe aniala were kept on the s alدa norغم diet (breud,'

aiل k(Nد O) and water), durlng the experiMent, to avoid

± Tb treM potency des1gnates tbe change 1n the sctivity
of the snape prepared from nsectioideذ treated .als هi صه
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the probable 1nterference of the effect of food Kind. The

wnimals were kept nذ the laboratory in €aGes about one

w eekي before use. D eac expeEinent not lesA tben 50

alA were used after killing thea by a blo» on theirنصد 

heads. Cert d olyticعy مند ط enzyمas (pancreatic lipase, le ذ  uه

dipeptidase and ile (u aaltaseم were prepared frou thes° i{«ted: م

rinak .Water extracts 0f fresh pancreatie extract (1:l0) andا 

intestinal uucosa extrعu (l:lO) were used.

B- Buffers:

A numbe± of d1fferent buffer solutions were used  iص

the present work. The nat u eع of aucb butfar u edع e اt حذ

different experهl ents 1s ndicatedذ tbe صذ tablas gi71ng

tba experimental resultE. 'Tbe Measurenent of tbe p walues

was done by the B.DH. capillatom. The error 1n tbis method

iو ebout 0.05 pH units.

- ethodA 0f Measurement of the enayne Activit
1. Fencreatic11Pese

Tbe ae thod o£ WiletAtter et ( (.يص1925 was used nذ
 ي ن

the present work. TBe digestive m1xture (total voluمe 1.5
٥٠c ( ه had the follovذng corposltion.
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G٠G ،ن0+14 live ه oilه 

0.500 G ٠4 2l. ه veronal-Acetato bufter

0.025 C٠٥٠ 2 % CaGlم 

0.025 G٠G 5 ه % eE£ albuaen
0.510 C ٠٩ ه  هet. ولا0
0.500 C ٥٥ ه enayme 6olution

c٠٥٠ Totdl vol  هu L5عم

The ncubationذ tذهe was one hcwa57 °C,

:u±هيesaditPepid .2

The wetbod of WillEtAtter and Waldscbu1dt-Leita 19al,

and W1llstatter et g]. 1926, was used ±for Measuذع ng dipeptiن ، ء­ 

dase act1vity The ه d geAt1veخ aixture bed tbe followذng

coapos1tionم 

1.0 C ٠G 0 2 6 glycy slyc e صذ solution

1.0 G C٠ ه 0.1N veronal-wcetate-HCl buffer
0.5 C٠٥٠  ةst. ة0

1.0 G٠4٠ enzyme solut1on

5.5 c٠6٠ Totel volume
Tbe incubatlon tهذ e was one hourdt3? °C,

:tseل maصب e5. ل،
The thod هه o1 Hagedorn And Jensen (l922), was used

1n the present work. The d4gestive mixtuze bad the folloبع ­
.ng conpositionذ 
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2.0 G ٠٥ ه maltose solution$.0 ه

0.8 C٠0٠ 0.DN veronal-acetate-HCl but1er

0.8 C06 .diet ه R0ج 

0.4 C٠G enzyme aolution

4.٥ G٠6 ٠Total ؟ volue

Th digestive ture له was ncubatedذ at 579€ for

exactly l0 .inutesه Tbe' titratlon ample ة was 0.l 6.c0

D. Estimation of tha optig] pH yelues oع _ tbe en2YEas:

All the .emperlments of tke preAent study vere cArried

out at the optiMAl pb of tbe enayes٠ 'The optiدal activ1ties

of pancreatic lipase, ileum dipeptidase and ile u aaltaseه

were at7.2, 8.l and7.5, reepectively (Said 1979).

-t1 vu erIyي ذeر iل eا n tص Egticieق ckepiculو ect f tb'1'1±ن .ثل 
 د

aes:

For studyng the eftect 0f taمصron on the potency o£

the hydrolyt4c enayaes, 5 oses ه (1/l0, 1/10 and 1/1000،

hiعh dose) were tested. The Liط doEe nذ ms/Hs. body weieht/

day was 50. This hich dose is very near to the D لا 1or

tanAron (Haesan, 1985). The aninals were given daily the

1/l0 higb dose, the l/1o0 dose طigط or tAe 1/1000 high

dose orally for 60 dفys.
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lesults
 د

±. 2ancreaticةesAP1± 
Table l d1splays tAe date wbich concern tue potency

of pancreatic lipase pepAred fro» tamaro» treated an1اAls

B.Tbeلuا nlلا د those prapured £rom uorTلا s ooupared witن 

1/10 bigh dose reduced the potenoy froa 0,67 to 0.l2

(= 82 % reductian), tbe 1/l00 igi ز doee reduced tbe potep­

cy froa 0.65 to 0.59(= 40 6 reductioD) and tbe 1/10O0

higط dose reduced the potenoy ffon 0.65 to 045 (=52%6 r٥­
duction)٠٠

2. :iPsptdeseي ueIة

Table 2 1nd1eatas tha data whicb concer the ytenoy

of ile u d1peptidaAeه prepared fron tamaron treated animas

as compared with thase prepared froA naraal nimals. Tbe

1/lO high dose reduced. the potenEy from l.27 to 0.70 (=45#

2eduotion) and tbe l/lDo biطg dose reduced tAe potency

tro1.28ه to 0.87 (= 52 6 reduction), whle the 1/l00o h1طع 

dose Teduced the potency 1tro» l.25 to 0.99 (= 2l % reauc­
tion).

• Ileu m، 5، نت :esetلدد د
T'uble 5 shows tbe data Hioh ت concarn the potency of

4le u MaltAseه pzopared fron taهAron treated lsممnة as
coMpared with those prepAred froه nozal aصنمصl6، T

 ٥ا
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I/l0 b1gb dose reduoed tbe potency 1ro» 0.lOb to 0.051

(=55 % reduetذ on), tbe 1/l00 dose طi ط redueed the

potency from 0.lO6 t٥ 0.066 (= 538 % reduction) nd tbe

1/10o higb dose redueed tbo potency fro» 0.l05 to 0.076
(= 28 % reduction).

Discussion»

T'be resulis of the present investigation clearly

shoy the reduction 1n the potencies 0f the digestive an­

ayAes (pancreatic lipase, ile u dipeptidaseم ،and ileum

mal tAse) ،extrarted fro» teMAron treated an1mals. These

results could be explained as folldws:

nimals showedه dose _treatedط the 1/l0 biThe enyues oى٤( 
a considerabls reduction tbe ذ poteicies. It is clear
tbat the pancreatie lipase was the nost reduced by tbs
cheaical 1neecticlde, while 1le u dipeptldaseه shou  ك٤ أ
1ea5t reduatie7.

b) The enayes of tbe 1/100 hiطg dosa treated unذمa1,

showed thc lowest reduct1on 1n the1r potencies as coupard

M1tA thelr correspondings for 1/l0 hiط dose treated
aninAls.

c) The enzyaes of tbe 1/100y hiطg dosa 'tieated  وa1 مذصه
- و

sLDved a slight reduction ir the1r potenciee as coupared
 -ين٠.•

itط their correspondings for 1/l0 and 1/100 bigh dos
٥traAtad malaه1
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TLe prevlously mentioned reeults were iD AgreeRert

witb tbose obtalned by otber w orkersي deAling witb tbe

efi'ect o±' certئa oLemicul ect1c1des مذ on the potency

of tbe digestive enaymes (Ddabrovskii gt : و.لد1965
 ه ،٠ لا

Hlatonova, 1970٦ Gabr and Sdid, 1972A; abr }ث e± ; مl.1972 ق
،

A itabhaم a dم konar, 1975; Zakirov et.1974,1975ق±., ; Saidد ج 

(.nd 1979 س1981

 yحaسuة
±. Ihe enzynes of 1/l0 higط doee treated, aimals witL teهaro»
sbowed a considereble reduction in their potencies. The po­
tencies of pancreat1c lipase wnd 1leu altasa ه د were the

aost reduced by taمu aron, wbile that of ile u dipeptidaseه 1E
0f a lower reductlon.

2. The enayaes of 1/200 bigb uos breuted qnصala, 6bowed

a lower reduction nذ their potehcies than that of l/10 high

dose treated aniuals. he potencieA of panaFeatio liBaae and

ileu maltase were the most reducad by tهa aron, wbile that
or ile d1peptidase هب is still of a loEer reduction.

als, . showedصهiه The enaymes o1 l/1O00 higb'dose treatedق ؟. 

a lovest reduct1on nذ tbeLr poteno4es gbmpaie فه wذ th their
correspondinge for 1/0 a dح 1/io0 Ai4طق oge ,tiEeted animaLs.

a٢iky و i/٥'٤rta»،e Ferم iه٨٤ s:بوهدغ res ent s7 مhe، 4ه
ohe ٥F ٤k ٥rbahl م cuses k ه aو: estive tReb/es

، 8seHved mouadasه yا aeبن} 
 ب

-386-



Women's ColL. Ann, Rev.
1٥L 15 (1990).

Dذ bliographY

Aه itabba, CE. and konar, S.1975لا. : Effeets 0f phospha­
idon on the activity of the digestiveه 

enzyهe inyertase, 1n the cat fish glarias
، ،batrachus (Linaeus). nlAnd .ل د Rish. Sog٠

India, 52- Pp. 129- 150.

- بم٠ لا
 ،ا.-١

1
٢٠ م

 ا

 ا جو ':بط
 ز-::ة 'ي ء٠

:....3

١

 :ث

 #ي
 و٠;٠٠

١

•• ,:1

3

-٠ و.  م

4

 م

7٤

Donbrovsk11, T.5., 2avistovskii, A٠2T.; Gadonskaya, Ya.
and Tyrakovsk1±, : .له1965 Toxic effect of
paratbion an wbite rAts. V0p. Pitan, , ا2ج
Pp٠7-12.

Gabr, A.&. لة and م Said, A٠A1972م A: The potency of pepsin
prepared from mتعa als treAted with some
cheهical nsecticidesذ (I/D/00). The Arab
Educational Cultural and Scientific 0rgani­
aation. Symposi u onه Pollution. Its Et'teots,
DangerA, And eansك of Protection Against, In
the A abع World. Cairo٠

and Said, A٠A. 1972;B٤ Effect of some chemi­
cal 1nsegticides on the activity 0f pepsدn
(I/A/100). The Arab kducationa Cultural and
Scientiric Organlzation, 5yد posi u onسم HoLIu­
tion. 1tA Ktt'ects, angers لا and leans or" Pro­
teetian. AEaذصsا ,-ln the Arab World. Cairo.

and Said, A.A. Tbe ج19720 efrect o1' soms
chemical 1nsecticides on the structure of
Peptic end oxyntic cells malsحma مذ (ll/b/
901). The Arab Educational Cultural and
Scientifie 0rganization. Syuposi u onه Hollu­
t1on. Its Eriects, Daneers and Weans of Pro­
tectian Aganst. I th Arab World. Cairo.

Shelaby, A.A. and Said, A٠A. 1972: The potencyن: 
0f certein diestive enzyreA prepared fmom the
white rat treated witb soMe cheuloal inEec­
ticides. Aمذ Shaهs Sc1. Bull., No. 6, pp 175-187. ااعد•

-387-



Women's Cotl. An. Re.
٧٥L 15 (990).

hagEdorn, B.0. Und Jense, B.N. 1922.: ur ة ung هدA icrobestiل
des Blutzuckena Mittles Rerricyanid. Bio­
cbeM. , ة٠ l35, P٠ 46.

HassAn, A.R.E0, 1985: Te effaet of the cheAical insecticlde
""anaron" on certain rbysiologicAl characteris­
tics of tbe digestive system nذ the wbite nat •

•s Univ. Gairoص n 5haذ Sc. Thesis. Aمظ 

Platonova  و

Said, A.A٠

٧٠I٠, 1970: D1sturbancas 1n the functionد l condi­
tion of tbe stomecb with the prolonGed efiect
on the body of some orEunocblorine .esticides ر
GIC TR H SP HVED لالا SB, 6 , PL. 22- 147.،

1979٤ Further studies on the potency of certain
digestive erzyaes prepared from the white rat
treated with some cbemicAl insecticides.
A5حذ hamA Ed. Scientifio Bull., N0. 2, PP.71 -78. -

_19Bl: %he potency 0f certan digestive enzynes
prepared from the domestic p1&eon (gol u beه
±±via 4oueEtica) treated with soee 'EEeددIEEI

.,s Ed: Scientific Bullه Sbaمذ seet1cides. Aصذ 
No. 4 Rart) و II)., PP. 565-576.»

willstatter, R. Und waldschه idt-Leitz, B. 192l:
Alkalimetrlscbe Bestذ unE von Aذه nosauren und
Peptiden. Ber. dtsh. Gbea. Gea., . .ول ،ر52988

_:Waldscصh idt-Leitz, K. a dص e لا ,n enم  .ظ[9252
BeAtiنه ung der paلت raatiachen Fertspultung4ء ,-
physical. CAea,, .Pp و±22 93-151. '-٢

.٦ WaldscLه idt-Le1tz, ,aiturria ;مطuص لا S.
Und Funstner, G. 1926: Sur Kenntris "des Try­
psذne. . ة physi0. Gbeu., 16],pp. 19l-209.

. ا،

.akirov, U.8.3 Yolokhovyanski1, K.. and Kadyrov, U.4ة 
1974٤ he effect of hexacblorocycloLexane oa

,the smAll inbestineحذ nayme activ1tyم 
Rarakol Toksikol (wose٠), 2765).PP,595-597.

,d Yolokhovyanskil, B.A.1975م U.8. a,Kady٤oر٣ 
Butyphos action on enzymoenic f'unction of tbe

.e لآمتددمو:o ذفزk نف@لآمs ز. _Fمدإ tes0 {,غ{ؤ1مPp. 96  ت99.-٠ و

-388-



Women's ColL, An. Rev.
VoL. 15 (1990).

T'able I

The potency of pancreati lipase 0f tamaron
treeted wbite rat

D1Eestive aixture l.5 c.c. containiag: 0.5 c.0٠
pancreatic etract (l:l0), 0.125 u (= (.c.c ا±.ن ol1ve

.0٠2N veronal-acetate buffer, 0.U25 c.60٠c٠5.لذه, 
2% CaG10.025و, c.c. 3 % eGGalb u enم and 0.5l c.c. ais-
t1lled watei. Tذ me 0f diestion one B. Teaperature 579C.
pH value 7.a.

١

[Rotency .:- ب ا ١  ل ±ما طا ±بن ء«»
«٩ Condition تزي ه. (c.6٠ 6. (KOH لذ €.c٠001ذ N:.فذ 
 لا:.:-

terعد After KOH
0 hour Ore hour

formal
(contmo± of J10 piعh aose) 2.52 ا د٠6 ق 0.67

2'reated
±10 b1ع b doae .l هدا U ا 0.12

iorLal
(oseمن1 ا ه ontrol o4 l/lOo)٠( ن 2.55 0.65

Treated
1/100 b1h dose ١ 1-75 2.12

NorAal
(control of 1/lO0 b [ose ط ه 1.62

·-٠ ,

4 ي ك
 ±:تجز::

-٦ أد

reated'لا 

0.452.111.68dose

2.25
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Table 2

THe p0teney of ileum dipeptidase of tamuron
treated wbite rat

Digestive m itureث 5.5 0.c. contairng; l٠0 c.c.
extraot of A دauco ياو±1 (l:10), 1.0c.٥.2% lycy1-
&lyoذ e, l.0 c.0. 0.lN veraaal acetut - 1C Buf1ع 'er end
0.5 c٠٥٠ diEt. H,0.

T1tratد on eaple O.5 <٠5. lue سدفة شر ة 8.l. Tem-
perature 57%C. Time o3 digestion one h.

Cond1tLon
KOH ا ه٩٤٤٥/٩٥

0 Lo u Oneع hour

NorAal
(coatrol of 1/l0 iط (e دo ط ة 1.85  إ.+.a .ذ12

Ireated
1/10 biعh dose

/ ٩٠٥ 2.58 0.70

JorAal
(ooAtro1 r ه 1oo (osa طاد ه ] 1.86 5.14 1.28

Treated
1/100 h1طع dose U±١ اء 2.77 ١ 0.87

-390



 م
 ذ.

tomen's ColL An. ' Rev.
.(oL. 15  لا1990)

Teble 5
Tbe potenGy o± ileum waltese of tAnaron

treated wLite ret

liestive mixture .0 c.G. contaninG: 0٠4 c.C0
extract oR 1leun mucosa (l:l0), 2.0 c٠6٠ 0٠4% waltose,
0.8 c.6٠ 0.l' veronul- acetate- HCl buf±'er and 0.b ٠c٠
dاقذ . H,0.

1itIat1on Aanple l. ك c.c ٠H ر value 7.5. Temperature 57
57°C. 'Tiue of dGestion l0 wحذ ute8.

 -م٩

 ا

iج estion{ص g glucose)±otency

.:.: بز;بجهCondition سع،أ.كشثة.الشية
 ي:::3

٠٤٠ ،،
،،

0.1080.2750.165
Normal

[controlof 1/l0 hiطg dose)

0.0510.2210.170
Treated

1/20 hiط «ose

0 ج.0.10664
Kioraal

(control of 1/l00 b1عh dose) ! 0.l58

0.060.226
Treated

l/100 Aigh dose

alد orلا 
of 2/100o Aieh

 د أ

 <ي
 :ة د

٠3٠٤
 إب:::تز

 ;بم أيهج
٢ ي

4: -.0 لا.4

١
 ذ+:
-: ٥
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