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Abstract

The present study included the histological effects of the former daily orally intake from
the carbofuran pesticides on liver, kidney and adrenal gland tissues of male albino rats. Thirty-
two mature male rats were randomly divided into four equal groups; each group consists of
eight males. First group was gives of normal saline for 30 consecutive days as control group,
while second, third and fourth groups were given daily an oral dose equivalent to (2, 4, 8
mg/kg body Wight) of carbofuran pesticides for 30 days.

Histological examination that observed in the liver of rats received of carbofuran
pesticides; including vacuolation of hepatocytes in centrilobular area and congestion of the
central vein compared with the control group. The kidneys revealed that there was some
deposition of amyloid, vacuolation of mesangial cells and cloudy swelling of renal tubular
epithelial cells, while in the adrenal gland the changes including vacuolation and fatty
changes in treated group compared with the control group.
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Introduction

The environmental pollution is one of the most serious problems that face mankind in
this century; there are many types of pollutants that interfere with our-life both directly and
indirectly. Furthermore, potential future hazards to human health and wildlife can be created
by residues from some long-lived pesticides that may build up in the food chain and cause
widespread contamination of the environment (Zaahkouk et al., 2000).

Pesticides are biological active chemicals used in agriculture to destroy or control weeds,
insects, fungi and other pests (Chavarri et al., 2004). When pesticides are applied improperly,
the resulting residues in the produce can pose significant health risks to consumers, who are
increasingly aware of the potential for contamination of food and drinking water (Hotchkiss,
1992).

Carbofuran (2, 3-Dihydro-2, 2-dimethyl-7-benzofuranyl-N- methylcarbamate) is a broad
spectrum systemic carbamate pesticide that kills insects, mites and nematodes on contact and
after ingestion(Finlayson et al., 1979; Flickinger et al., 1980; Kamboj et al.,2008).
Carbofuran and other carbamate pesticides have widely replaced the more persistent and
hazardous organophosphate pesticides used in agriculture due to its relatively short residual
life in the environment and rapid degradation (Eisler,1985). As a result of its widespread use,
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air, food, surface water and groundwater are contaminated with carbofuran and its metabolites
which may affect the health of everyone(Aziz et al., 2008). Serious threat exists to those who
are in immediate contact with this substance during its use in manufacturing factories (Hamid et
al., 2012). Various Experimental studies reported congenital malformation in chicken and duck
embryos with carbaryl (Marliac et al., 1965) The histopathological changes were seen in various
organs of Wistar rats like heart, liver, lung and brain on dermal exposure to carbaryl for four weeks
(Tos-Luty et al.,2001). Carbofuran is highly toxic to fish and birds particularly in granular
form, which birds often, eat mistaken for seeds, or through contaminated drinking water.
Pesticides may induce oxidative stress, leading to generation of free radicals and alteration in
antioxidants, oxygen free radicals, the scavenging enzyme system, and lipid peroxidation (Baron,
1991; Etemadi et al. 2002).

In view of the inconsistent findings, the present study was carried out to investigate the effect
of Carbofuran on liver, kidney and adrenal gland by identifying the histopathological
changes.

Material and methods

The experiment was conducted at the laboratory animal house of the Sciences College —
University of Thi-Qar, where 32 males white laboratory rats (R norvegicus) sexually mature 16
weeks age and 250+50 gm weighing, were used. The animals were accommodated in the same
laboratory condition by keeping them in special cages (acrylic cages) as (6 animals per cage)
for about 30 days. The experiment conditions were unified for all animals, where the room
temperature was set between 20-25 °C by the use of air conditioner, and the light period was 12
hours daily, by the use of two fluorescent lamps, and the humidity rate was about 50%. Food
and water were provided daily (ad libitum).
Experimental Design

The animals of the experiment were divided into four groups with 8 male in each group.
All groups were given daily oral single dose of treatment for 30 days as follows:
Group A: (Control): Administered orally 0.9 % normal saline (N.S) daily.
Group B: Administered orally 2 mg/kg B.W of Carbofuran daily.(low dose)
Group C: Administered orally 4 mg/kg B.W of Carbofuran daily.(intermediate dose)
Group D: Administered orally 8 mg/kg B.W of Carbofuran daily.(high dose)

Procedure of Tissue Processing

Histological examination carried out according to (Luna, 1968), liver, kidneys and
adrenal glands were dissected out and fixed instantaneously in 10% formal saline for 24 hours.
The specimens were washed in tap water, dehydrated in ascending grades of ethanol, cleared
in xylene, embedded in paraffin wax. Paraffin sections were cut at 6pum thicknesses using a
rotary microtome; the sections were stained with Harris haematoxylin and eosine.
Observations were made using a light microscope and photographs were taken with an
automatic photomicrographic system.
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Results
Liver

Sections of control showed normal histological structures. (Figs.1). Furthermore, Group
treated with a dose of (2) mg/kg.b.w of carbofuran for (30) days showed vacuolation of
hepatocytes in centrilobular area (Fig.2).
While animals treated with a dose of (4) mg/kg. b.w of carbofuran orally for same time
showed congestion of the central vein (Fig.3).. Moreover, group treated with a dose of (8)
mg/kg. b.w of carbofuran for same time showed vacuolation of hepatocytes in centrilobular
area , marked congestion of the central vein and marked sub capsular hemorrhage Fig (4,5 ).

Kidney
Sections of control rats showed normal histological structures (Fig.6). In addition further
histological changes in kidney as:

Group treated with a dose of (2) mg/kg. b.w of carbofuran for (30) days showed slight

deposition of amyloid , slight vacuolation of mesangial cells and cloudy swelling of renal
tubular epithelial cells. (Figs.7and 8).
Also animals treated with a dose of (4) mg/kg. b.w of carbofuran orally for same time showed
slight vacuolation of mesangial cells and cloudy swelling of renal tubular epithelial cells
(Figs.9 )and show amyloid infiltration in the renal tubular epithelium(Fig.10). Moreover,
group treated with a dose of (8) mg/kg. b.w of carbofuran for same time showed amyloid
infiltration in the renal tubular epithelium , vacuolation of epithelial cells in the cortical tubule
Figs. (11,12 and 13).

Adrenal glands

Adrenal glands sections of control rats showed normal (Fig.14). Animals treated with a
dose of (2) mg/kg. b.w of carbofuran for (30) days showed variable histological changes in
structures and those changes were low vacuolation as in Fig (15). While animals treated with a
dose of (4) mg/kg. b.w of carbofuran orally for same time showed clear vacuolaton as
observed in (Fig.16). Moreover, exhibited sever vacuolation and fatty changes in treated
group with (8) mg/kg. b.w. Fig(17).
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Fig (1): liver appear within normal limits 100X Fig (2): liver of low dose group show
vacuolation of hepatocytes in centrilobular
area. H&E(100X)

Fig (3): liver of intermediate dose group show Fig (4): liver of high dose group show
vacuolation of hepatocytes in centrilobular vacuolation of hepatocytes in centrilobular area
area marked congestion of the central vein marked congestion of the central vein
Pyknosis Referred to analysis of nucleus. Pyknosis H&E(500X).

H&E (500X).
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Fig (5): liver of high dose group show
marked sub capsular hemorrhage. H&E
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Fig (6): kidney appear within normal Fig (7): kidney of low dose group show slight
Limits (100X). deposition of amyloid H&E ( 200X).

Fig (8): kidney of low dose group show Fig (9): kidney of intermediate dose group
cloudy swelling of renal tubular epithelial show (> ) slight vacuolation of mesangial
cells. H&E.100X cells () cloudy swelling of renal tubular

epithelial cells . H&E (500X)
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Fig (10): kidney of intermediate dose group show Fig (11): kidney of high dose group
amyloid infiltration in the renal tubular epithelium show._, ) amyloid infiltration in
H&E. 500X the renal tubular epithelium ( )

vacuolation of epithelial cells in the
cortical tubule. H&E(100X)

Fig (12) kidney of high dose group show ( — ) marked
deposition of amyloid (— ) narrowing of tubular lumen.
H&E (125X )
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Fig (13): kidney of intermediate dose group show (marked deposition of amyloid
(== ) narrowing of tubular lumen ( =) renal vascular congestion . H&E ( 125X)

Fig (14): Adrenal gland appear Fig (15): Adrenal gland of low dose group
within normal limits (100X) show Low vacuolation. H&E (100X)
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Fig (17) Adrenal gland of high dose group
show Enlarge zona facuolated cell with
fatty droplet. H&E (200X)

Fig (16): Adrenal gland of intermediate
dose group show increase vacuolation.
H&E(200X).

Discussion

The present study demonstrated that 30-days the oral intake exposure of rats to
carbofuran at was caused the liver appeared show vacuolation of hepatocytes in centrilobular
area, marked congestion of the central vein and sub capsular hemorrhage.
The results are in agreement with many authors (ElI-Damaty et al.,2012;Hamed et al.,2012;
Ksheerasagar and Kaliwal,2006; Selmanoglu and Akay, 2000) they reported similar
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histopathological changes including mononuclear cell infiltration, congestion, hydropic
degeneration and hepatocellular damage in the liver of male rats treated with dimethoate,
endosulfan and carbaryl. Also, Benjamin et al. (2005) who found that a 60 day exposure of
male rats to pesticides mixture of monocrophos (0.156 mg/day),endosulfan (0.2 mg/day)
and HCH (1.3 mg/day) caused fatty change with necrosis in the liver of rats that suggest this
change indicated that some toxic metabolites may be transported from intestine to liver
Jresulting in these changes. Similar studies showed the synergistic toxic effect of an
organophosphate pesticide Dimecron and a carbamate fungicide on liver and brain, that
reported the histopathological changes like the destruction of hepatocytes and extrusion of
nuclei(Thangavel et al.,1994)

The deposition of amyloid, slight vacuolation of mesangial cells , cloudy swelling of renal
tubular epithelial cells, narrowing of tubular lumen and renal vascular congestion. Also,
different other studies, agreement with this present study , showed that carbofuran and other
pesticides induced liver and kidney in experimental animals (Attia and Naser,2009;Uboh et
al.,2011; El-Damaty et al.,2012) .They reported similar histopathological changes including
some blood congestion between tubules and small area of hemorrhage in the interstitium of
blood vessels . Thus, observing changes in kidney may be thought that oxidative stress may
play a role to the mediator in changing configuration of cell membrane and seem to account
for the morphologic alteration of kidney (Saadi et al.,2008).

In the present study, we observed that carbofuran induced a Vacuolation and Enlarge zona
facuolated cell with fatty droplet in adrenal gland .the results agree with (Zayed, 2002 and
Akhtar et al., 2009) that showing the administration of chlorpyrifos pesticedes reduced weight
gain and histopathological changes in adrenal gland with significant brain and plasma AChE
inhibition.

Reference

Thangavel, P., Baby Skaikila, I. and Ramaswamy, M. (1994). “‘Synergestic Effect of Dimecr-
oncuman L. on the Histology of Liver and Brain of Sarotherodon mossambicus’’. Jecobio,
6(3): 173-178.

El-Damaty, E, M. A.; Farrag, A,H.; Rowayshed, G. and 1Hany M. Fahmy,H,M.(2012). Biochemical
and Histopathological Effects of Systemic Pesticides on Some FunctionalOrgans of Male
Albino Rats. Journal of Applied Sciences Research, 8(11): 5459-54609.

Selmanoglu, G. and M.T. Akay, (2000). Histopathological effects of the pesticide combinations on
liver, kidneyand testis of male albino rats. Pesticides, 15: 253-262.

Ksheerasagar, R.L. and Kaliwal, B.B.(2006).Histological and Biochemical Changes in the Liver of
Albino Mice on Exposure to Insecticide, Carbosulfan. Caspian J. Env. Sci., 4 (1) : 67-70.

Attia,A.A. and Nasr,H.M.(2009).Dimethoate-induced changes in biochemical parameter of
experimental rat serum and its neutralization by black seed(Nigella sativa
L).oil.Slovak.J.Anim.Sci.,42:87-94.

Saadi,L.; Lebaili, N. and Benyoussi, M.(2008).Exploration of cytotoxic effect of malathion on some rat
organs structure .Commun. Agric.Applied Biol.Sce., 73:875-881.

8



ournal of University of Thi-Qar Vol.9 No.2 June 2014

Uboh, F.E.; Asuquo, E.N.; Eteng, M.U. and Akpanyung ,E .O . (2011) . Endosulfan-Induces Renal
Toxicity Independent of Route of Exposure in rats.American J.Biochemstry and Molecular
Biology4,2150-2159.

Zayed, S.M.A.D., M. Faraghaly and S. El-Maghraby.(2002). Fate of 14C- chlorpyrifos in stored
soybeans and its toxicological potential to mice. Fd. Chem. Toxicol., 41:767-772.

Hamid, S.; Mahajan, R.and Singh:H.(2012). Carbaryl, A Pesticide Causes “Toxic Hepatitis” in
Albino Rats. J Cytol Histol ,.3(4):149-154.

Zaahkouk, S.A.M.; Helal, E.G.E.; Abd-Rabo, T.E.l. and Rashed,S.Z.A. ( 2000). Carbamate
toxicity and protective effect of vit. A and vit. E on some biochemical aspects of male
albino rats. The Egyptian Journal of Hospital Medicine, 1: 60-77.

Kamboj, S.S.; Kumar, V.; Kamboj, A.; Sandhir, R.( 2008). Mitochondrial oxidative stress and
dys- function in rat brain induced by carbofuran exposure. Cell Mol Neurobiol ;
28(7):961-69.

Eisler,R.( 1985).Carbofuran hazards to fish, wildlife, and invertebrates: a synoptic review,
Fish and Wildlife Service, US Dept. of Interior.

Aziz, N.; Walliullah, S.; and Aziz, R.N.(2008). Histological Changes in Male Rat Reproductive
Organs Post-Treated With Insecticide Carbofuran (Furadan). ANNALS OF
MICROSCOPY,18:83-89.

Marliac, J.P.; Verrett, M.J.; Laughlin J. and Fitzhugh, O.G. (1965). A comparison of toxicity data
obtained for twenty-one pesticide by chick embryos treated with acute, oral LD-50’s in rats.
Toxicol Appl Pharmacol 7: 490-496.

Tos-Luty, S.; Przebirowska, D.; Latuszynska, J. and Tokarska-Rodak, M . (2001). Histological and
ultrastructural studies of rats exposed to carbaryl. Ann Agric Environ Med 8: 137-144.

Etemadi-Aleagha, A.; Akhgari, M. and Abdollahi, M. (2002). A brief review on oxidative stress and
cardiac diseases. Mid East Pharmac.10: 8-9.

Benjamin,N.Kushwah,A.; Sharma,R.K. and Katiar,A.K.(2006). Histopathological changes in liver
,kidney and muscles of pesticides exposed malnourished and diabetic rats .Indian Jornal of
Experimental biology,44:228-232.

Luna, L.G. (1968). Manual of histological staining methods of the armed forces institute of pathology.
3rd edition. New York, Mcgraw-Hill.

Baron, R.L. (1991).Carbamate insecticides, In: Handbook of pesticide toxicology. eds. by Hayes WJ
and Laws ER Academic Press, New York, pp.3-8.

Finlayson, D.G.; Graham, J.R.; Greenhalgh, R.; Roberts, J.R.; Smith, E. A. H.; Whitehead, P., Willes,
R.F. and Willims, 1. (1979). Carbofuran: Criteria for interpreting the effects of its use on
environmental quality. Nat. Res. Coun. Canada, Publ. NRCC 16740:191.

Flickinger, E.L.; King, K.A.; Stout, W.F. and Mohn, M.M. (1980). Wild life hazards from Furadan 3G
applications to rice in Texas. J. Wildl. Manage. 44:190-19.

Chavarri, M.J.; Herrera, A. and Agustin, A. (2004). Pesticide residues in field-sprayed and processed
fruits and vegetables. Journal of the Science of Food and Agriculture, 84: 1253-12509.

Hotchkiss, J.H., (1992). Pesticide residue controls to ensure food safety. Crit. Rev. Food Sci. Nutr., 31:
191-203.


http://www.ncbi.nlm.nih.gov/pubmed/11748870
http://www.ncbi.nlm.nih.gov/pubmed/11748870
http://www.ncbi.nlm.nih.gov/pubmed/11748870

ournal of University of Thi-Qar Vol.9 No.2 June 2014

dlalaal) (Rattus norvegicus) ¢l A& JgSal & sl 5500 g 1S, 20t dacda yal) dsapeail) il il
s, sis ey

2 e Ly
B 25 daals o glel) IS 5L sl
ALadAl
Sl 5 Ay Bl Basdly IS, A Asasdl e () 5850 dnsa Apans 5 4 ynd A Al ) oy el
Al

Cubhel de gane JSI 8 a8l 5 4y sluia gaelaa dxg )l I Ll sde Caad Ll 1S5 (32) Alall & a3 aadi)
a5 43I 5 A5l de ganall Cie a5 ket Ao ganaS Cdie) 5 a g 30 B oad sandl) Jlaall I 5Y) de pandl)
Lo 30 82l )85 anay Mgl e (aaS/pale § 4 -2)

Dseb @lad 3 05585 ,SI e Alalaall Gl a8 8 Ol pas @l G AawiBl (g el pandll FilE iy
oy lia o) K asd g LS 3kl de e e & lEe 5 3Sal) 2yl sl 5 2SN DA b il ad
4,0 Bard) sl 8 Gy 2y gl g LS (g I s 4 jledall LA Al ae yshadl a5l
3okl de gane ae 45 jlie Alalrall aalaall 8 daall ol el ) ASLaYl oaiil) ) seday diaie

10



