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Abstract 

     Sublethal concentrations of herbicide trifluralin were investigated with black molly 

fish Poecilia latipinna. Fish were exposed to ( 0.09,0.18,0.28   trifluralin m/L) for 30 

days toxicity test. Trifluralin caused many histopathological effects in gill, liver and 

kidney. Gill disorders include hypertrophy of chloride cells, hyperplasia, lifting of 

epithelial cells and fusion of secondary lamellae. Liver suffered from herbicide as 

swelling of hepatocytes, infiltration of leukocytes, necrosis and fibrosis. Kidney also 

affected by trifluralin,Degeneration, hypertrophied cells and narrowing of the tubular 

lumen, shrinkage of the glomerulus, hyperplasia, hyalinization, Atrophied of tubular 

cells with Oedema.  

Introduction 

   Herbicides are generally less toxic to fish and aquatic life than insecticides, many 

are short-lived and do not accumulate in the environment , however, some are highly 

toxic to aquatic animals and should be avoided or used with extreme caution near 

water ways and aquatic environment. Trifluralin is toxic to fish and other aquatic 

organisms( WSSA,1989).many studies were done on different species of fresh water 

fishes to determine the toxicity of trifluralin on fish by estimating the LC50 (lethal 

concentration for half number of fish),such as The ranges of 96-h LC50 values were 

10–330 μg×L1 for  rainbow trout (O. mykiss), 8.4–400 μg×L1for bluegill sunfish 

(Lepomis macrochirus), 105–160 μg×L1for fathead minnows (Pimephales promelas), 

and 210–2200 μg×L1for channel catfish (Ictalurus punctatus) (Mayer and 

Ellersieck1986). (0.036–0.051)mg/L for carp (Poleksi and Karan,1999). 

   Tissue organisms exposed to a sub-lethal concentrations of toxicants are functional 

response of organisms which provides information on the nature of toxicant ( Das and 

Mokherjee,2000 ) . Wide varieties of insecticides and other toxins tend to accumulate 

in high concentrations with it ( Metelev et al.,1971).Du to residual effects of 

pesticides ,important organs like the kidney,liver,gill are damaged(Rahman et 

al.,2002). Poleksive and Karan, 1999 noted sever histological changes in the gills and 

kidney of carp fish affected by trifluralin .    The study reported here includes 

observations on the pathology conditions associated with trifluralin exposure in black 

molly Poecilia latipinna, we determined the histological changes in gill, liver and 

kidney within microscoping examination.   Many authors recorded and observed 

histological abnormalities in gills, liver and kidney for fishes contaminated by 

pesticides.( Visoottiseth et al.,1999; Das &Mukherjee ,2000; Macelo et al.,2002; 

Velmurugan et al.,2007). 

Material and methods 

   Black molly fish Poecilia latipinna selected for this study because it is small, 

available and suitable for histopathological studies on the cellular level.Fishes bought 

from Alghazel market. fish acclimatized for two weeks in aquariums (60 *30*30 

cm),average length (4+0.5 cm).48 fishes divided in to four groups ,each 12 1n 

aquarium  (3L capacity ).first group for control ,the others for toxicity test. fish 

exposed to (0.009,0.018,0.028 mg/L) FOR 30 day as a period of exposure. Fish were 

fed by commercial tropical food once a day. Water exchange every couple of days 

intervals with fresh test solutions in each experimental aquarium with well aerated. 

After 30 days test fish were killed for histopathological study. Histological 



preparations have been done according to (Bancroft and Steven, 1982). Organ tissues 

fixed in 10% formalin, were prepared for paraffin blocks ( 58-60c ) and sectioned at 

6Mm.Stained sections examined with Olympus compound binocular microscope ( LH 

)fitted with photomicrographic attachment. 

Result and Discussion 

   Histopathological changes have been widely used as biomarkers in the evaluation of 

the health of fish exposed to contaminants, both in the laboratory (Wester 

&canton,1991;Thophon et al.,2003)and field studies(Hinton et al.,1992;Schwaiger et 

al.,1997;Teh et al.,1997)   One of the advantages of using histopathological 

biomarkers in environmental monitoring is that this category of biomarkers allows 

examining specific target organs including gills, kidney and liver that are responsible 

for vital infections, such as respiration, excretion and the accumulation and 

biotransformation of xenobiotics in the fish(Gernhofer et al.,2001).Furthermore the 

alternations found in these organs are normally easier to identify than functional 

ones(Fanta et al.,2003),and sever as warning signs of damage to animal health 

(Hinton &lauren,1990)   Absorbed toxicant transported by blood circulation to liver 

for transformation and / or storage, and if it transformed in the liver it may be excreted 

through the bile or pass back into blood for possible excretion by kidney or gill ( 

Lindstoma – seppa et al., 1981 ).   Trifluralin caused many alterations in the tested 

organs gills, liver and kidney of black olly fish. Gill in control group consist of 

primary and secondary lamellae ,arranged parallel ,lined by epithelial 

tissue.Trifluralin caused hypertrophy of chloride cells(epithelial cells found between 

each secondary lamellae) in the gill exposed with 0.009 mg/L fig ( 1 ),while the fish 

exposed with 0.018 mg/L,gills suffered from lifting of the epithelial cells and oedema 

fig ( 2 ). Hyperplasia of the epithelial cells were occurred and caused fusion of 

secondary lamellae, were noted in the gills exposed with 0.028 mg/L fig ( 3  ). 

 

 
 

Fig  1 : Showed Hypertrophy (H) of the chloride cells in                                                

                         the gill exposed to  Trifluralin 0.009 mg/L                                             

                                                   N=Normal chloride cell, P= Primary lamella,               

                                                                S= Secondary lamella.400X. 



 
 Fig 2: Showed lifting of the epithelial cells (L)     Fig 3: Showed Hyperplasia 

(HP),and Fusion of    and Oedema (O) in gills exposed by                   secondary 

lamellae (F) in gill exposed Ttifluralin 0.018 mg/L.400X.                                            

by Trifluralin 0.018 mg/L.400X. 

   Because gills come in immediate contact with the environment ,tissue damages 

brought about by waterborne pollutants can be easily observed, (Dutta et al.,1993.). 

   Alteration like epithelial   lifting, hyperplasia, hypertrophy of the epithelial cell, 

fusion of some secondary lamellae are examples of defense mechanisms, in general, 

these result in the in increase of the distance between the external environment and 

the blood and thus serve as a barrier to the entrance of contaminants, as a consequence 

of the increased distance between water and blood due to epithelial lifting, the oxygen 

uptake is impaired (Fernandes&Mazon, 2003).Winkaler et al.,2001 mention there is a 

hypothesis  around hyperplasia and hypertrophy is result of contaminated and 

exposure water  make structural damage to the fish gill. In the other hand mention the 

hyperplasia in some situation represents adaptations by the organism to protect 

underlying tissues from any irritant (Meissner &Diamandopoulous, 1977).   Liver in 

fish surrounded by connective tissue called capsule, inside it there is a central vein 

and parenchyma which consist of hepatocytes arranged as two rows leaving 

capillaries between them called sinusoids lining with un complete epithelial cells .  

Swelling of hepatocytes observed in the liver tissue as a result of trifluralin effect 

0.009 mg/L fig ( 4 ).   Infiltration of white cells found in the liver exposed for 

trifluralin 0.018 mg/L fig ( 5  ). Every toxic agent would produce vaculation and 

accumulation of glycogen in hepatocyte cytoplasm was the predominant findings. 

Glycogen accumulation seems to be more prominent in the earlier period of the 

experiment whereas lipid accumulation predominated in longer-duration exposures 

(Visoottiseth et al., 1999.) 

 



 
Fig 4:Showed swelling of hepatocytes (SW).    Fig 5: Showed infiltration of white 

blood cells     (0.009 mg/L). 400X.                                        (IF) within liver 

tissue.(0.018 mg/L).400X. 

Severe lesions such as fibrosis and necrosis (pyknotic , karyohexis and karyolysis 

nuclei observed in the liver of fish exposed with 0.028mg/L fig (6-7). 

      
Fig 6: Showed Fibrosis (FB)and Necrosis(N) in       Fig 7: Showed the stages of 

necrosis in                the liver tissue.(0.028 mg/L). (0.28 mg/L).                Pyknotic 

(PK),Karyohexis(Kh) and               400X.                                                                

Karyolysis (KL).(0.028 mg/L).  400X.                  

   When the liver severely damaged by an exogenous toxin, most of features of frank 

necrosis, the dead cells have a homogenous eosinophilic cytoplasm when compare 

with living cells. this cytoplasmic appearance is due to loss of basophilic RNA from 

the damaged   rough endoplasmic reticulum, disorganization of mitochondria and 

exposure of increase numbers of acidophilic groups from breakdown of structural 

protein, the nuclei of the dead cells are smaller,more darkly stained and less well 

defined which is known as pyknosis, is the end result of  changes in which the nuclear 

chromatin becomes progressively clumped, possibly due to the low pH from 

anaerobic metabolism (Wheater et al.,1985).    The large vacuoles in the hepatocytes, 

with pyknotic nuclei and necrosis of hepatocytes with enlarged sinusoid similar with 

(Olurin et al., 2006).   Cortex and medulla, two main parts in fish kidney, cortex 



includes nephrons (glomerulus and bowman's capsule) and renal tubules. Medulla has 

collecting tubules. Kidney surrounded by capsule.Histopathological changes in kidney 

were degeneration fig ( 8 ) and hypertrophy with pyknotic nuclei of the cells in the 

renal tubules as a result of 0.009mg/L trifluralin exposure fig ( 9 ) . 

 

     
Fig 8: Showed Degeneration(D) and                Fig 9: Showed Hypertrophy(HT) and 

Pyknotic               Pyknotic nucleus(PK)in the tubular                  nucleus (PK)in the 

tubular cel Cells.              cells(0.009 mg/L). 1000X.                                             

(0.009 mg/L).1000X.    

   Trifluralin 0.18 mg/L caused shrinkage of glomerulus and increasing the space 

between capillaries and bowman's capsule fig (10 ) and hyperplasia  in the epithelial 

of tubules     fig(11 ), 

       
Fig 10: Showed Shrinkage of Glomerulus.        Fig 11: Showed Hyperplasia in the 

epithelial             (0.018 mg/L). 400X.                                                 tubule.(0.018 

mg/L).1000X.    

   Hickman  C P and Trump B P.1969,Noted that the renal changes in visceral 

glomerular and tubular epithelial cells (particularly in the proximal tubules)in fish 

were the result of filtration and subsequent resorption and lysosomal degradation of 

macromolecules.   kidney suffered from hyalinization ,hemorrhage  fig ( 12 ),also  

atrophied of epithelial cells with oedema were observed with Trifluralin 0.028mg/L 

fig (13). Yildirim et al.2006, mentioned that hyaline droplets formation results from 

tubular reabsorption of plasma protein lost to the urine by glomerular damage. 

 



           
Fig 12: Showed Hyalinization (HY) and                        Fig 13: Showed Atrophied 

epithelial                    Hemorrhage (H) in Kidney.                                          Cells with 

Oedema (O).                                (0.028 mg/L). 400X.                                                    

 (0.028 mg/L).400X. 

   Most common alterations found in the kidney of fished exposed to the contaminated 

water are tubule degeneration (cloudy swelling and hyaline droplets) and changes in 

corpuscles , such as dilation of capillaries in the glomerulus and reduction of 

Bowman's space . (Thophon et al., 2003 ) .This alteration can be identified by the 

hypertrophy of the cells and the presence of small granules in the cytoplasm, this 

initial stage in the degeneration process can progress to hyaline degeneration 

,characterized by the presence  of  large eosinophilic granules inside the cells. These 

granules may be formed inside the cells or the reabsorption of plasma proteins lost in 

the urine, indicating damage in the corpuscle (Takashima & Hibiya, 1995). In more 

severe   cases, the degenerative process can lead to tissue necrosis. The presence of 

tubule degeneration, coupled with the absence of necrosis in the kidney in the present 

study indicates that the kidney suffered damage after exposure.   
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