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ABSTRACT

The histological changes and some parameters in the kidney of albino rat were
examined to show the effect of daily 1/4 LDgp (500 mg/kg b.w.) of herbicide Machete
after 1st, 2nd, 3rd and 4th weeks post treatment. The resulis indicated a marked
significant decrease in body weight, while a significant increase in kidney weight.

Kidney ; Hyperaemia was cbserved in the cortical blood vessels, while the
epithefial cels lining the renal tubules had degenerative changes. Focal mononuclear
lsucocytic inflammatory cells infiltration was noticed inbetween the renal tubules. It
could be stated that Machete herbicide causes pathogenasis in kidney tissue that
could possibly leads to renal dysfunction.

Also, total protein, total bilirubin, uric acid creatinine and urea were changed in
plasma of albino rat after oral administration 1/4 LDgp herbicide Machete daily, it was
observed an increase in total bilirubin, unc acid, creatinine and urea but a gradually
decreases was recorded in total protein level at all tested perieds, except at 1st week
creatinine did not changed compared with control.

INTRODUCTION

Carbamates represent a group of the most widely used pesticides in
most countries, butachlor (Machete) and aldicarb used as a herbicide and
nematicide in Egypt, which causes considerable hazards not only for man
and his domestic animals and other mammals (El-Hady,1991 and Mattar ef
al., 1992), but also for aquatic animals including fishes (Sastry and Siddiqui,
1982 and Matter et al, 1992). However, the effects of pesticides on
mammalian kidney were scarce aithough it is considered as one of the most
essential target organs of the body. For this reason, the present work has
aimed to clarify a real insight into the histological and morphometric changes
induced by the sublethal dose of "Machete” on the kidney of treated rats. This
may throw more light on its role in increasing the case of kidney failure
nowadays.

MATERIALS AND METHODS

Tested compound - butachlor herbicide
Common name : Butachlor (BSI, E-ISO, (m) F-ISO, ANSI,
WSSA, Jamaf).
Chemical  name  (lupac),  N-butoxy-methyl-2-chioro-2 6-diethyi-
acetanilide; N-butoxymethyl)-2-chloro-N-(2,6-
diethylphenyl)= cetamide (9Cly; N-
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(butoxymethyl)-2- chloro-2-chloro-2, 6-diethyi-
acetanilide (8Cl). CAS.

Trade name "Machete".
Dosage : LDgp equal 2000 mg/kg body weight.

This herbicide introduced by Monsanto Co.

Experimental animals :

Male albino rat (120-160 g b.w.) were obtained from Helwan Breeding
Station, Cairo. The animals were given standard diet and water ad libitum,
being kept in air conditional room with a 12 hour light / 12 hour dark ¢ycle.
After two weeks of acclimatization they were divided into two groups. The first
one left as control, and the second group was daily oral, administered 1/4
LDgg for one month. Five animals from control and treated animals were
weighed and sacrificed at intervals 1, 2, 3 and 4 weeks post- treatment. Their
kidneys were isolated, weighed, fixed, sectioned, stained and examined
under microscope.

Blood was collected in heparinized centrifuge, the plasma was
obtained by centrifugation at 3000 r.p.m. for 15 minutes and pipetted in clean
and dry tubes then kept at -20°C for analysis. Total protein, totai bilirubin, uric
acid, creatinine and urea were determined according to Henry (1964), Billing
et al. (1971), Caraway et al. (1966) and Patton and Crauch (1977).

Statistical analysis was done according to Snedecor and Cochran
(1967).

RESULTS

114 LDgg of "Machete" herbicide induce a gradually significant

decreases in body weight and a constant significant increases in kidney
weight at all intervals of the test, Table (1).

Table {1): Effect of herbicide (Machete) on body and kidney
weight of albino rats treated with 1/4 LDgg/animal daily
for 4 weeks.

Para- Control Weeks post-treatment
Meter |meantS.E 1stweek | 2ndweek | 3rd week | 4th week
' |meantS.E. | meaniS.E.  meantS.E. meantS.E.
149.4 133.8 134.2 136.8 116.0
+1.6 +1.9* +1.8* +3.0* +2.1™
0.84 1.07 1.06 1.05 1.07
+0.04 +0.03 +0.01** +£0.01** $0.01*

Data are expressed as mean  S.E. of 5§ rats.

Regarding the histological effects of 1/4 LDgqg herbicide Machete on

kidney of albino rat was illustrated in Figs. (2, 3, 4 & 5). There were
hyperemic ccrlical blood vessel (Fig. 2) at one week, hyperemic glomerular
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tuft with degenerated lining epithelium of the renal tubules (Fig. 3) at two
weeks; hypereric glomerular tuft with degeneration and disfiguration of the
renal tubules lining epithelium (Fig. 4) at 3rd week and focal maronuclear
leucocytic inflammatory cells infiltration inbetween the renal tubules {Fig. 5) at
4 weeks post-treatment.

Table (2) revealed the occurrence of a significant reduction in plasma
total protein after 1/4 LDgp herbicide Machete at 4th week only. While a non-

significant increases were recorded in plasma bilirubin at all tested periods.
Concerning .uric acid in plasma, there were a significant increases at 1, 2, 3
and 4 weeks post-treatment.

A non significant increases were recorded in plasma creatinine at all
tested intervals, while a significant increases at 2nd and 4th week post-
treatment in urea after 1/4 LDgq herbicide Machete administration but at the

rest period, the increases were non-significant.

Table (2} Effect of Yi LDg herbicide Machete on total protein, total
bilirubin, uric acid, creatinine and urea in plasma of albino
rats.

Para- Weeks post-treatment
' Meter C;:ta’:'}: Tst " Znd 3rd ath
+SE Mean | % |Mean % |Mean| % Mean %
Plasma " | #SE | Off. |+SE| Dif. *SE| Diff. | 4SE Ditf. |
Total .

') e72 | 252 22.8 220 19.6 .
P,:“’t!:'l" £29 | 1.8 | 74 |s100| 182 |2 | 19T 4y 279
Total
Bilirubin i%%zﬁ i%%‘:) 162.5 t%%% 168.7 ::65;% 375 290 ggy g
it . ) ) . 80 | |
Uric acid| 3.10 | 555 777 02 1244
Mgidl | :0.40 | £0.78 | ' |3035| V4897 42 | 33007 | 4yp4 P03
Croatini —
ree 090 | 0.0 00 | 120 4aq [ 145] o0 | 150 [
Mo | 101 | 20980 5T (20424 7% (2035 ' ¢0.4J :
Urea | 316 | 379 56.2 J 8.4 | oy peer| 65.8
Maid! | :16 | 247 | 199 |sp5¢ | 7T8 |95 |B4ET :2,7-J 108.2

Each value expressed as mean + §.E of § vat.
* P > 0.05 Significant

* P> 0.01 Highly significant

“** P > 0.001 Yery highly significant
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Fig. 2.- Kidney of rat treated and sacrificed after one week
showing hyperemic cortical blood vessel (H & E X40).
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Fig. 3.- K:dney of rat treated and sacrificed atter 2 weeks showing
hyperemic glomerular taflt with degenerated lining eplthellum of
the renal tubules {H & E X160).

ey An

F:g 4,- K_dney of rat treated and sacnﬁced afier 3 weeks,showing
hyperemic glomerular tuft with degeneration and disfiguration of
the renal tubules lining epithelium (H & E X160).
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Fig. .S.- Kidney of rat treated and sacrificed after 4 weeks,
showing focal mononuclear leucocytic inflammatory infiltration
inbetween the renal tubules (H & E X40)

DISCUSSION

The kidneys comprise only 0.5 % of body weight, yet they receive 25
% of the cardiac cutput. Thus, it is hardly surprising that toxic environment
can damage the kidney and that disease of the kidney affect responses to
toxic substance {Laurence and Bennett, 1992).

In the present study, gross findings indicated slight enlargement with
the results of Eberl et al. (1992) wha found toxic effects in rat after reatment
with Trifluraln (herbicide) represented by increased renal organ weight.
Concurrently, histological changes observed at 1, 2, 3 and 4 weeks after 1/4
LDgp herbicide Machete administration, the cortical blood vessels ad

glomeruli were hyperemic, while the epithelial cells tining the renal ubules
had degenerative changes. Also, focal mononuclear leucocytic inflammatory
cells infitraticn was noticed inbetween the renal tubules. These resufts may
be relatedto ptasma potassium level falls, these findings may offer a support,
to the view specuiated by Elwi (1967}, who demonstrated impairment of the
oxidativa phosphorylation processes of the Kreb's cycles and consequently
reduced release of energy necessary for the regulation of the concentration
of ions in the cells. A loss of intracellular potassium ion is followed by the
entry of mare scdium ions into the cells. The tendency of the cell to become
hypertonic is balanced by the entry of water and the injured mitochendria
become sweollen and vacuolated and presumably the site of water
accumulation. The toxicity of herbicide Paraquat induced sweling of the
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tubular epithelia! cells and their granular cytoplasm may be related to
proteinuria (Curran, 1990).

Mever ef al, 1580) and Damian et al. (1991) emphasized thatas a
resuits of severe Paraguat (herbicide) poisoning, renal damage occurs (renal
failure). Renal taxicity after Trifturalin (herbicide) treatment was recorded to
be injury of proximal tubules and increased incidence of hyaline droplets in
the tubular epithelium {Ebert et ai., 1892).

El-Hady (1984) revealed that the histological changes in the
Arvicanthis niloticus uriniferous tubules following Aldicarb administration
included hydropic degeneration, vacuolization vascular congestion, lyrmphatic
cells infiltration and dilated biood vessels. The size and numbers of vacuoles
had increased significantly by the advancement of treatment. Also, Abou-Zaid
and El-Bailshy (1994) revealed that the kidney of mice treated with caffeine
showed glomerulonephritis, cloudy swelling, hydropic degeneration and
finally necrosis El- Deeb et 8411997 reported that the kidney of house sparrow
and palm dove after treatment with Lebaycide avicide revealed congestion,
lesion, hydropic degeneration and necrosis of the renal parenchyma. Also,
Abdel-Gawad et al. (2001) found that kidney of house sparrow after 1/4 LDgp

camphor leaves ethanol extract revealed congestion with lymphocytic
infiltration and fibrosis, while kidney of palm dove showed cloudy swelling.
The same observation was recorded by El-Essely (2002) when studied the
effect of chlorphacinone and warfarin {rodenticides) on kidney of albino rats.
Concerning the metabolites changes in plasma, the present results
revealed an increases in total bilirubin, wuric acid, creatinine and urea buta
decreases was recorded in total protein level at all tested periods. These
findings are agree with EI- Mahrouky ef al. (1997) who studied the eflect of
repeated 1/16 LDgq calciferol rodenticide on urea, creatinine, cholesterol,

uric acid and total bitirubin levels in rat serum during 1, 3, 7, 14, 21 and 28
days post-treatment, it was noticed that the effact was continuous throughout
all pefiods in the case of cholesterol and uric acid, while in urea, creatinine
and total bilirubin a significant increases were recorded. Alse, Abdel-Khalek
(1985) indicated that non- significant changes were observed in the values of
serum total bilirubin of chickens affected by flocoumafen rodenticide.
Moreover, Al-Sahhaf {1995) stated that there was no significant change in the
urea nitrogen, while total bilirubin and creatinine showed a significant
increase in treated toad with Lannate.

REFERENCES

Abdel-Gawad, A.; Ei-Mahrouky, F. and Khidr, F. (2001). Histolegical effects of
camphor leaves ethanol extract in some organs of house sparrow and
palm dove. J. Agric. Sci., Mansoura Umv,, 26 {10} : 6451-6460.

Abdel-Khalik, M.M. (1985). Toxicologica! studies on the rodenticide
flocomafen. Ph.D. Thesis, Forensic Medicine, Toxicology and
Veterinary Regulations, Cairo University.

5049



El-Mahrouky, Fatma S. et al,

Abou-Zaid, F.A. and R.M. El-Baishy (1994). Teratogenic effect of caffeine on
the inice fetuses at 20th day of gestation and postnatal viability. J.
Egypt. Ger. Soc. Zool.,, 13 (B) Vertebrate Anatomy & Embryology, 25-
53

Al-Sahhaf, 2Y. (1995). Haematological changes induced by a carbamate
insecticide Lannate in the toad Bufo tibamicus. The Egypt. Ger. Soc.
Zool., Vol. 18 (A), Comparative Physiology, 89-102.

Billing, B.H.; R. Haslam and N. Wald (1971). A colorimetric technique for
determination of serum bilirubin. Ann. Clin. Biochem., 8 : 21.

Caraway, W. (1966). Comparison of carbamate and uricase carbonate
methods for the determination of uric acid in serum. Clin. Chem., 12 :
18.

Curran, R.E. (1990). Coour Atlas of Histopathology. 3™ Harvey Miller, Oxford
University.

Damian, F.; B. Frank; H. Winfried; M. Hartmut; E. Sebastian; K. Herbert; A.
Conrad; M. Julius; W. Hans and W. Klaus (1991). Failure of
radiotherapy to resolve fatal lung damage due to paraquat. Poisoning
Chest, 100 ; 1146-1165, .

Ebert, E.; K Leistt R. Hack and G. Ehling (1992). Toxicology and hazard
potential of Trifluralin {herbicide). Fd. Chem. Toxic., 30 (12): 1030-
1044,

El-Deeb, H.;F. El-Mahrouky and F.Khidr (1997). Histopathological effects of
Lebaycide avicides on bird fledglings. Al-azhar J. Agric. Res., 25 : 269-
282,

El-Essely, E. (2002). Chemosterilant effects of some rodenticide on albino
rat. M.Sc. Thesis, Zoology Dept., Faculty of Science, Cairo University.

El-Hady, M.E.M. (1991). Studies on some biological aspects of common rats
in Egypt. Ph.D. Thesis, Fac. of Science, Zagazig Univ., Benha Branch,
Egypt.

El-Hady, M.E.M. (1994). Histological and histochemical studies on the kidney
of Arvicanthis niloticus affected by Aldicarb. J. Egypt. Ger. Soc. Zool,,
Vol. 15 (C), Histology & Histochemistry, pp. 177-199.

Ei-Mahrouky, F.; H. El-Deeb; A. Abdel-Aziz and El- Halwagy (1997).
Biochemical changes induced by calciferol rodenticide in albino rat
(Rattus norvegicus). 3- Metabolites changes in serum. J. Egypt. Ger.
Zool. Vol., 24 (A), Comparative Physiology, 17-227.

Elwi, M.A. (1967). Text Book of Pathology. 2nd ed., Mondial, Cairo.

Henry, R. {1964). Clinical Chemistry, Principles and Technigues. Academic
Press. Inc, San Diego, New York, London, Sydney, Tokyo, Taronto,
pp. 182-183.

Laurence, D.R. and P.N. Bennett (1992), Clinical Pharmacology. 2nded.
Churchill Livingstone. Oxford Univ. Press.

Matter, F.E.; 5.S. El-Serafy, M.E. Zewail and M. H.Awad (1992). Cytological
and cytochemical changes in liver of the Grass carp in Sevin poliuted
water. Egypt. J. Histol., 15 (1) : 8-17.

. ) 5050



J. Agric. Sci. Mansoura Univ,, 28 (8), June, 2003

Meyers, F.H., E. Jawetz and A. Goidfien (1990). Review of Medical
Pharmacology. 8" Ed, Lange Medical Publication, Los Altos,
California, 683-685.

Patton, C.J. and S.R.Cranch {1977). Enzymatic colourimetric methed of urea
determination. Ann. Chem., 49 : 4684-469.

Sastry, K.V. and A.A. Siddiqui (1982). Chronic toxic effects of the carbamate
pesticide Sevin an carbohydrate metabolism in fresh water snakhead
(fish punctatus). Toxiccl. Lett., 12 {112) : 123-130.

Siest, G.; J.Henry ; F. Schiele and D.S. Young {1985). Kinetic determination
of creatinine. Interpretation of Clinical Laboratory Tests, 220- 234.
Snedecor, G.W. and W.G. Cochran {1967). Statistical Methods. 6th ed.

Oxford and Publishing Company, Delhi, 593 pp.

oA N LK e cudle GRildall ol A gl staaglt il

POy e pada Tl 36 dana glad * ead JalS Aabld * g aall gk dabld
rae =il — A — Lol ) Qa8 e SO Gy S dgaa
san=Byead = AR dady - A3 A e

RS PEJRRCITy g PR G N P 1 WSS LI RPN
= o sl — g 2wl G e gy el 52 (14 L D ) Gias Cieaill de ot Va
03 5 —ina el U o ) ekl Saa Balaad e abed o = abed 2308
Cnuiagl LS A g5 Tum ol Sl il Rl ¢ &y gina 53 D 3y 9 Lait s
ot Uy (5,30) IS G a0 a3 Gpatd T 1 8 s 2 gy i i
e Bl S a3 gy a0 S 4 I U et 4D LAY Bl Ll 2SR
<ol il Bagmy dg il WAL A Zhlgah U ) sy

(R pa) G s b it Epra M ol Sl AU e ey 138 (e
NP h FUIPTN PR PO I SO I

b sl ey by il S g g g Y g i el il
L8 gl e JS A 50 M o Rt e el o 0D o g S L U
o Fan 3 e Al HISE KU  ll el by Ll s g Ul il S0
4B jlie 1 e il S 8 S Caaag o i Sl g ) b Le Alaladl o i S
o Jabaa palh ]y RiSiL

5051



