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ABSTRACT

Lizet abr fish were exposed to different concentrations of the Diazinen pesticide
(Organophosphate pesticide) (diethy! 2-isapropy! -6- methyl -d- pyrimidinyl phosphoro
~thienate) in the acute exposure (96) hour and chronic exposure (14) days |

Histopathological cxamination showed the hyperplasia ol the gill tissue, some
engorgement with blood of the secondary lamellae, epithelial Separation , necrosis |
clubbing of ¢pithelial cells and fusion of adjacent secondary lamellac. These changes
different according to the pesticide concentration and it's exposure time.

INTRODUCTION

In recent years, a large number of pesticides have been produced and discharged
into the environment, Despite of it’s useful in agriculture and forestry, but they create
problems for aquatic life. Pesticide reach the aquatic systems by direct application spray
drift, aeria] spraying, washing from the atmosphere by precipitation erosion and run-off
from agricultural land | by discharge of effluents from factories, and in scwage
(NAPIAP,1993). If they are not judiciously used they will pose threat to aquatic life.
Many pesticides  reduce survival, growth and reproduction of fish {(Mckim
‘et 1975). Therefore, it is tmportant 10 examine the toxic effects of pesticide on fish.
which form an important part of human food

The respiratory system provides the most extensive interface of a fish with ihe
aquatic environment. Because of this it is frequently the first system affected by
pollutants , and when death occurs as a result of acute exposure, it is often due (o failure
of respiratory homeostasis (Sharma efal.,2001) .When fish exposure to Pesticides many
of histopathological changes observed in different organs, but the gills werc the most
organs damaged(Ortiz efal,2003). Histopathological changes of various pesticide by
fish's gills have been reported by several investigators {Kumaragury eral 1982 -
Richmonds and Dutta,1989; Nowak,1992; Bhatnagar eter!, 1992; Pandey eral.. 1063 .
Sharma eta!., 20013, These changes include hyperplasia, epithelial separation, necrosis,
clubbing of epithelial cells or hyperplasia and fusion of adjacent secondary lamellae.
But there are still many pesticides that should be studied. Further the same changes on
the other species of fish are necessary to exactly evaluate these pesticides effects,

The main of present study were determine of toxic cffect of Diazinon pesticide on 1,
abu fish's gills because these fishes are a good bioindicator and very sensitive to
pollutants (Balasem elal.,1999) and pesticides (Abd Al-Rezzag, 2002),

MATERIALS AND METHODS
Liza abu | body length 9-11 cm, weight 11.5-8.5 g, obrained from fish farm of
Marine Science Cenler, University of Basrah. Fish were transicrred to fiber-glass tanks
containing 350 L of weli aerated, dechlorinated tap water at 20 9C (£ 2), mean pll 7.85
(+ 0.3} ,and dissolved oxygen 8.1 (x0.4), the waler was changed every two day to
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remove accumulated fecal materials. They were then left one week to acclimate to their
few surrounding, Feeding was stopped prior 24 h and during the experimentation.

In the acute exposure (96)h, fish were exposed to sublethal concentrations of
Diazinon pesticide that kill (% 10, %25, %S0) of fish {L.LC10=0.48, LC25=0.7,
LC50=1.08) ppm respectively (this concentrations taken from precedent study (Abd Al-
Rezzaq, 2002), while fish exposed to (LC10=0.48, LC25=0.7) ppm in the chronic
exposure (14)day . Plastic aquariums (30) L use to this purposc, each one containing 10
fish, four replicate for each concentration comprised contro] treatment.

Fish were killed and gills from the contro! and experimental fish were isolated. The
gills were cleaned in physiological saline and gill arches excised and fixed by use the
Bouin's fixative for 24h. Gill tissugs were dehydrated in ethanol, cleared in xylene, and
embedded in paraffin wax. Section were cut at (6-7 ) and stained with hematoxylin and
eosin (Humasen, 1972 and Baker and Silverton, 1976).

RESULTS AND DISCUSSION

The contrel fish gill (Figure 1) is made up of filaments or primary lamellae arranged
in double rows. Secondary lamella is lined by a squamous epithelium. Inside this
epithelium are lamellar blood sinuses scparated by pillar eells. At the tip of the
secondary lamella is a marginal bloed sinus lined by a thick stratified epithelium. This
region contains the mucous cells and chloride cells.

Several pathological changes showed and their frequencies increased with
increasing of concentration.

A summary of histological changes were evident among fish exposed to (0.48, 0.7,
1.08) ppm of Diazinon pesticide after acute exposure and (0.48, 0.7) ppm after chronic
cxposure (Table 1) In the acute exposure fish showed different distortions ol the

secondary lamella and their frequencies increased with increasing of concentration. 1he
separalion and sloughing of epithelial layers, Edema and mucus secretion (Fig. 2).
Lamellar aneurysms of many filaments were observed.
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Figure 1: Section of control fish gill. showingIn = Inter lamcllar cells, ; Gi=Gill

lamella.; Pi = Pillar cell.; Ep = Epithelial cell., Er = Erythrocyte., ( Hematoxylin &
Eosin X350).

Figure 2: Scction through sccondary lamellac after acute exposure (96 hours) to
0.7 ppm of Diazinen showing: A = Edema ; B = Epithelial separaiion |
(Hematoxylin & Eosin X350).
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Figure 3: Section through secondary lamellae after acute exposure (96 hours) to
1.08 ppm of Diazinon showing: A = Ancurysms , {Hematoxylin & Fosin
X350),

Figure 4: Section through secondary lamellac after chronic exposure (14 day) to 0.48
ppm of Diazinon showing: A = Clubbing lamellae ; B = [Epithelial
separation ; C = Sloughing epithelium ; D = Fusion of lamellac. ,
( Hematoxylin & Fosin X350).
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Figure 5: Section through secondary lamellac after ¢hronic exposure (14 day) to
0.7 ppm of Diazinon shewing: A = Hyperplasia and Fusion of lamellae,
B = Epithelial separation (Hematoxylin & Eosin X350)

Lamellae adjacent to ancurismal Jamellae often had necrotic pillar cell. The filament
tissue between adjacent lamellae was commonly separated from its anchorage.
Numerous necrotic cells were found within these separated interlamellar zones. The
damage was more pronounced after acute exposure of 1.08 ppm. but it was less severe
in the 0.48 and 0.7 ppm exposure. The chronic exposure of Diazinon pesticide resulted
in a pathological condition called the bulbing of the secondary lamella or clavate
lamella (Fig. 4), with thickness of the primary lamellar epithelium (Fig. 4).
Hyperplasias of the gill lamelia were observed, fusion of adjacent secondary lamellue us
a result of hyperplasia. Further some mild degencrative chunges were scen in the
interlamellar region, lifting up of the epithelium. Sloughing and excessive mucus
secretions were observed in contaminated fish (Fig. 4).

Similar reports on gill damages were observed in Cyprinns carpio exposure 1o
dipterex by Chinabut efal  (1987). Rividus marmoraius  was  exposed 1o
diethylnitrosamine by Thiyagarajah and Grizzle (1985), Clarias garipinus was exposcd
to inorganic fertilizers by Ufodike and Onusiriuka ,(1990). a Glyphosate Herbicide, on
Nile tilapia (Oreochromis niloficus) by Jiraungkoorskula efal.(2002) and in Mugil sp..
Cyprinus carpio and Barbus sp. was exposed to lindane by Ortiz, er.al. (2003).

General observation showed evidence of proliterative lesions in the gill epithelium
and mutilations of gil! rakers. Gill lesions can be divided in to two groups, the direct
deleterious elfects of the irmitants and the delense responses of the fish (Temmink el .
1983). The observed cpithelial necrosis and rupture of the gill epithelium are direct
responses induced by the action of Diazinon. The defense responses notice are
cxeessive mucus sceretion | lifling up of the epithelium |, lamellar fusion and clavate
lamella. Hyperplasia may in some situations represent an adaptation by the [lish
protect underlying tissues from any irritant (Kumaraguru etel ,1982). The lifting ol the
epithelium increases the distance through which the toxicant has to travel to reach the
blood stream and lamellar fusion could be protective in that it diminishes the amount of
vulnerable gill surface area (Richmonds and Dutta, 1989 and Mallatt ,1985) . Branchial
responses that serve to slow the entry of toxicant have the undesirable effect of
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threatening to suffocate the fish (Leion,eial 1987). Omoregie and Ufodike,{1991) noted
Jincrease of opercular ventilation or hyperventilation indicated the damage being caused
by the insecticide on the gills and as such , the lish increased s ventilation rates in an
attempt to take up more oxygen, but finally gets exhausted and increased pesticide
concentration in the gill. Sharma et.al., (2001) found the histopathological changes
include necrosis, rupture of the gill's epithelium contributes 1o problems  with
respiration and ionic and acid base balance.

Hyperplasia , would not only decrease the surfuce area available for OXygen extraction
but also would increase the oxygen diffusion distance between water and blood . Thus,
while hyperplasia may indeed be having a protective function it may also be hindering
the respiratory . secretory and exeretory function of the gills (Kumaraguru elal. 1982},
The hyperplasia was accompanied by a marked increase in mitotic figures. Changes did
not involve all gill filaments and were not localized to specific areas of the branchial
arches .Lymphocytic infiltration, indicative of an inflammatory response, of the
interiamellar filamental epithelium was cvident in all animals with exposure beyond 20
hr.{ Campbell,1997) The lifting of the epithelium increases the distance through which
the toxicant has to travel to reach the blood stream. Lamellar fusion could be protective
in that it diminishes the amount of vulncrable gill surface area (Ortiz, er.al. 2003).

il dladd anadé dal b Qs ol el Ak alf g Baladt Aandt il
Liza abu (Heckel, 1843)
FEE L ala FE el g el FEIN 2o auls g

B Bl Il Ralae  glell BiSGLaT pgle pi®*x *
RUELSEPAS URPLE SR PP N e P IS L

dadad

(JJ)‘—"’}’ Gy 3 o) o iha N e o ddline 39 5 N Liza abu 5N Sl G e
Al m adll sie ( diethyl 2-isopropyl -6- methyl -4- pyrimidiny] phospharo -thionate)
Les (VE) Gadall Gim el g Aol (34)

b e Y] O Gaeg s sl Tl el Do b T pal) sl Gl gl b
gt gt el S Ve e e U gl Bila (e (R i) eilial
G 2l 5o 5 e il S b o3 b ghaall 4y g iliall Sailly AN AR L3IA
cad i il

REFERENCES

I. Abd Al-Razzaq ,A.J.(2002}. The Toxic Effect of Three Insecticides on some t_wlm)(l_
parameler and behavior of Lisa abu (Teckel, 1843).M.Sc. thesis University of
Basrah .88 pp.

2. Baker, F. I. and Silverton, R.E. (1976). Introduction to medical laboratory
technalogy. 5" d. Butter and Jonner, London, pp.735. .

3. Balasem, AN, Mutar,A. I. and Dally, F.A. (1999). (Liza abu Hockel) as a suitable
biological Indicator for water pollution. Iragi J. Agric. 4(8):165-161.

37




Bas.J Vet Res, Vol.4.No.2 20085,
=800 v OLRES., Yol.4,N0.2,2005,

4.

1<

N

20,

21.

22.

Bhatnagar, M. C.; Bana, A.K. and Tyagi, M. (1992), Respiratory distress 10 ¢ ferius
batrachus (Linn.) exposed o endosulfan a histological approach. 1. Enviren.
Bio,, 17(3):227-231.

Campbell, D. (1997}, Technical Evaluation of Histopathology as an Environmental
Monitoring Too!l for the Mining Industry in Canada :Literature Review and
Comments. Globaltox International Consultants Inc. ONSULTANTS INC.150
pp-

Chinabut, S.; Limswan, C. and Kanchanakhan, 5.(1987). Toxic and sublethal effects
of dipterex on freshwater fisherics. Network of Aquaculture Centers in Asjan,
NACAWP/B7/56. 20pp.

Humason, G, L. (1972). Animal tissue techniques .3ed. Edi., W.H. Freeman and
Cempany , San Francisco: 614 Pp.

- Jiraungkoorskula, W.; Suchart,EU.; Kruatrachuea, M ; Sahaphonge, S. ;Vichasri-

Gramsa,S. and Pokethitiyooka P.(2003). Histopathological Effects of Roundup,
a Glyphosate Herbicide, on Nile tilapia (Oreochromis nifoticus). Scicnce Asia.
28 : 121127

Kumaraguru, A. K.; Beamish, F. W. H. and Ferguson, H. W. (1982). Direct and
circulatory paths of Permethrin ( NRDC-143) cavsing histepathological changes
in the gills of rainbow rout, Salmer gairdmeri Richardson. 1. Fish Bioi.. 20187~
91.

- Leion. R. 1. ; Wilkinson, P.; Anderson, J. G.(1987). Histopathological changes in

the gills of pearl dace Semorifis margarita , and fathead minnows , Pimephaics
promieas, from experimentally acidified Canadian lakes. Can, J. Fish, Aqual.
Sci. 44:126-134.

-Mallatt, J1.(1985). Fish gills structural changes induced by toxicants and other

irritants Can. J. Fish, Aquat. Sci.42:630-648.

- Mckim, J. M. ; Benoit, D, A.; Bicsinger, K. E; Brungs, W. A, and Siefert, R, I,

(1975). Liffects of pollution of fresh water fish. J. Water Pollut. Contr, Ied.
47:1711-1768.

- (NAPIAP)National Agricultural Pesticide Impact Assessment Program (1993).

Movement of Pesticides in the Environment, EXTOXNET. Viewed on 9/1993.

- Nowak, B. (1992), Histoiogical changes in gills induced by residues of endosullan,

Aqua. Toxicol., 23(1): 65-84.

- Omoregie, E. and Ufodike, E. B. C. (1991). Histopathology of Oreochromiy

witoticus niloticus exposed to Actellic 25 EC. J. Aqua. Sci., 6:13-17.

- Ortiz, 1. B.; Gonzalez de Canales, M. L. and C., Sarasqute {2003). Histopathological

changes induced by lindane in various organs of fish . SCI. MAR.,67(1):53-61.

. Pandey, A K.; Mohamed, M.P; George, K. C.(1993). Histopathological changes in

gill, kidney and liver of an estuarine mullet, Lizg parsia, induced by sublethal
exposure to DD, J. Indian Fish. Assoc., 23:55-63.

- Richmonds, C. and Dutta, H. M. (1989). Histopathological changes induced by

Malathion in the gills of Bluegill Lepomis macrochirus. Buli. Environ. Contan.
Toxicol., 43: 123-130.

- Sharma, R. R. ; Pandey. A. K. and Shukla, G. R. (2001) llistopathological

alterations in fish tissues induced by pesticides toxicily. Aquacult . 2(1):31-43.

Temmink, ).; Bowmeister, P.; De Jong, P. and Van Den Berg, ). (1983). An
ultrastructural study of chromate-induced hyperplasia in the gill of rainbow trout
(Salmo gairdeneri) . Aquat. Toxicol.4:165-179.

Thiyagarajah, A. and Grizzle, J. M. (1985). Pathology of diethylnitrosamine toxicity
of the fish, Rivulus marmoratus . JEPTO.G:2/21 9-232.

Ulodike, E.B.C. and Onusiriuka, B.C. (1990). Acute toxicity of inorganic fertilizers
to African cat fish, Clarigs gariepinus (Teugab). Aquacuiture and Fisheries
Management. 21: 181-185.

38




