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ABSTRACT 
The present study explored the histopathological impacts of the pyrethroid pesticide cypermethrin on 

gills and trunk mesonephroi of guppy fish (45-day-old) juveniles. Five-day-old guppy larvae were 

exposed to 7x10-4 or 9.3x10-4 μ M/L of cypermethrin only once for 48-hours. Afterward, they were left to 

grow (in cypermethrin-free aquaria) until they reach 45-days-old. The juveniles were removed from the 

aquaria, anesthetized, dissected out and their gills and mesonephroi were processed for paraffin 

embedding, stained with haematoxylin and eosin, examined by light microscopy, photographed and 

described. The severity of the observed histopathological changes in gills and mesonephroi of 

cypermethrin-exposed juvenile's were concentration-dependent. In gills, the lesions were represented by 

hyperplasia of primary lamellae, shortening, fusion, epithelial lifting of the secondary lamellae; stasis; 

twisting of the primary lamella; leukocytes infiltration; rupture of the lamellar epithelium; focal 

proliferation of primary and secondary lamellar epithelial cells; hemorrhages; telangiectasia; 

hyperactivity of mucous cells and necrosis. In kidneys the histopathological changes included: 

glomerular damage, dilated capsular space, collapse of glomerular tuft, fluid accumulation and enlarged 

Bowman's space, dilatation of renal tubules, atrophy and pyknosis of renal epithelium, necrosis and 

excessive proliferation of the hematopoietic tissue.  

Key Words: Cypermethrin, Gills, Glomerulus, Guppy’s Fish, Hyperplasia, Lamellar epithelia, 

Mesonephroi, Pyknosis, Renal tubules.  

 
INTRODUCTION 

The guppy (Poecilia reticulata) is a small and 

colorful tropical ornamental teleost. It is a member of 

the family Poecilidae (Yap et al., 2008) that have 

internal fertilization and bear live young (Auer et al., 

2010). They had introduced into several tropical 

countries in the 1940s for the biological control of 

mosquito larvae, the vectors of infectious malaria 

disease (Fernando and Phang, 1985; Rojas et al., 2004) 

and filariasis (Dua et al., 2007; Chandra et al., 2008; 

Kusumawathie et al., 2008). Because of short 

generation interval, ease of breeding in laboratories, and 

the availability of many different strains; the guppy has 

become a model organism for several biological studies 

(Brown, 1978; Houde, 1978; Evans et al., 2003; Martyn 

et al., 2006; Magellan and Magurran, 2007; Mobarak, 

2009).  

Cypermethrin is among the most effective 

pyrethroids that has a broad-spectrum composite 

insecticide and fast acting neurotoxin after skin contact 

and stomach action (Bradbury and Coats, 1989; Tao et 

al., 2008). It kills target organisms by disrupting the 

function of the nervous system, thereby, causing 

excitability of gamma-aminobytyric acid receptors 

(Ramadan, 1988). Because of its quick insecticidal 

capabilities, low toxicity and easy biodegradability 

(Dorman and Beasley, 1991) cypermethrin has been 

extensively used in the last two decades in both 

developed (Shi et al., 2011) and developing countries, 

especially Saudi Arabia and Egypt (Assayed et al., 

2010). It is widely used to control many pests, moth 

pests of cotton, fruits, vegetables crops and soybean 

(Meister, 1992; Carriquiriborde et al., 2007), as well as 

indoor pests (Lepidoptera, cockroaches, and termites) 

(Choi et al., 2006; Wang et al., 2010). It has been also 

used to control cotton ball worm (Heliothis armigera), 

the larvae of mosquitoes and milk fishes during pond 

preparation in urban and agricultural environments 

(David et al., 2004; Collins and Cappello, 2006) and for 

the control of ectoparasites which infest some 

companion animals (Velisek et al., 2006). In fish 

aquaculture cypermethrin has been used against lice 

infestations (Das and Mukherjee, 2003). Cypermethrin 

is mainly released to the environment through its 

application, manufacture, transportation and storage. 

Therefore, it can be found in trace amounts or at higher 

concentrations in soil and air (Wang et al., 2009) and in 

freshwater aquatic systems (Hu et al., 2012). 

Cypermethrin has been reported as extremely toxic to 

fish and other aquatic organisms at very low 

concentrations (Bradbury and Coats, 1989; Sarkar et al., 

2005; Kumar et al., 2010).  

It has been found to accumulate in rat body fat, skin, 

liver, kidneys, adrenal glands, ovaries, lung, blood, 

heart and brain (Tao et al., 2008) and in mouse testis 

(Wang et al., 2009). In the available literatures, there 

are no study about the effect of cypermethrin on the 

development of gills and kidneys of guppy postnatal 

larva, therefore, the present study was undertaken to 

investigate the possible damaging effect of 

cypermethrin on the developing gills and mesonephroi 

of guppy’s juveniles. 

 

MATERIALS AND METHODS 

 

Aquaria 
The water in the aquaria was obtained from a header 

tank containing constantly aerated (dechlorinated) water 

composed of deionised water mixed with local tap water 

(5:1). The tap water was analyzed at the Department of 
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Chemistry, Faculty of Science, Taif University and its 

specifications were as follows: pH 8.46, Total Dissolved 

Saline (TDS) 2.52 ppm, conductivity 5.40 μs. Then 

NaCl (450 mg/L) was added to waters that resulting in a 

conductivity of 1.2 mS/cm. All aquaria were provided 

with thermostats 100W, thermometers, air pumps, air 

lines, natural gravel, and gravel cleaner. The 

temperature was set between 22-24°C by heaters. 

 

Guppy (Poecilia reticulata) Specimens and Breeding 

Method 
The present study was carried out in the laboratory 

of Zoological Research, Biology Department, Faculty of 

Science, Taif University, KSA. The guppy (Poecilia 

reticulata) specimens (only active, healthy and sexually 

mature males and females) were purchased two weeks 

prior to the experiments; from a local breeder in El-Taif, 

KSA, originally imported from Singapore. The fish 

were brought to the laboratory within 30 min in 2 black 

plastic bags (one contains females, while the other 

contains males) with sufficient air. The plastic bags 

were placed into the stock aquaria for about 35 min for 

acclimation. Then the bags were cut open and the fish 

(males and females) were allowed to swim into the 

aquaria water. All purchased fishes were mature and 

approximately of four-months old. The adult females 

were virgins and thus sexually receptive at the time of 

testing. Their coloration was fainter and their tails were 

more rounded than those of the males, they weighing 

about 1000±5 mg and 4.55±0.05 cm length. Each 

mature female was characterized by the presence of a 

distinct black part between its anal and pelvic fins. They 

were characterized by their long dorsal fin and golden 

red delta-shaped caudal fins.  Also, in the inner anal fin 

parts were modified into the copulatory organ i.e. 

gonopodium. Specimens were checked daily for 

behavioral changes and signs of breeding activity. 

Pregnant females were separated individually in special 

fish incubators before giving the larvae. The new-born 

fry were removed within 3 to 20 hours in 8 L plastic 

aquaria till the experiments. 

The 5-day-old larvae (control and cypermethrin-

exposed) were reared in plastic aquaria (18 × 32 ×21 

cm; Vol. 10 L) until they were investigated on the 45
th

 

day of postnatal life. The developing larvae were kept 

on a 12:12 h light: dark cycle at 22° C ± 2. They were 

allowed to feed (twice a day) on Aquadine Betta Basic 

Food of guaranteed composition; crude protein Min 

35%, crude fat Min 5%, crude fiber Max 5%, crude ash 

Max. 10%  and moisture Max. 10%. 

 

Cypermethrin Pesticide 

The pesticide used in the present study was a 

technical-grade cypermethrin [Cyperex 100 EC (Batch 

No. 21010618)], in the form of yellowish clear liquid 

(active ingredient: cypermethrin 10% W/V, density 

(g/ml): 0.904-0.912), maintained in one liter white 

plastic bottle and stored at ambient temperature. The 

cypermethrin was kindly provided by Pioneers 

Chemical Factory Co., Al-Taif, KSA.  

 

Determination of Cypermethrin LC50  

Following the determination of the adult 

cypermethrin LC50 by Zarha (2014), the cypermethrin 

concentrations used for larvae were prepared by 

suspending appropriate amount of cypermethrin in the 

appropriate volumes of the dechlorinated water and 

based on the average weight of the 5-day-old larvae. 

The estimated LC50 of cypermethrin for these larvae 

was 14x10
-4

 µM/L. The concentrations selected for the 

present study were ½ LC50 (=7x10
-4

 μM/L) as the low 

dose and ⅔ LC50 (=9.3x10
-4

 μM/L) as the high dose.  

 

The Experimental Design 

The cypermethrin doses were added to the water by 

a digital micropipette and left for 30 minutes to blend 

with the water and then specimens were introduced. 

During the experiment, the larvae were fed and the 

water was renewed every 24 hours. The exposure of the 

five-day-old guppy larvae to the selected concentrations 

was at once for 48-hours. Afterward, they were left to 

grow (in cypermethrin-free aquaria) until they became 

45-day-old. Then they were removed from the aquaria, 

anesthetized, dissected out and their gills and 

mesonephroi were fixed in aqueous Bouin's solution for 

24-hours, processed for paraffin embedding, stained 

with haematoxylin and eosin, examined by light 

microscopy, described and photographed. 

 

RESULTS 

 

The Gills 

The Gills of Controls 

The gills of guppy fish are made up of four gill 

arches (similar to all teleost) on either side of the head 

(Fig. 1a). Each gill arch is extended from floor to roof 

of the buccal cavity and contains primary lamellae (a 

few rows of filaments surrounded by undifferentiated 

tissue from which secondary lamellae (respiratory 

lamellae) are projecting laterally to line both sides. The 

primary lamella is covered by stratified squamous 

epithelium. Its tip is represented by a mass of 

undifferentiated tissue contains a marginal blood sinus 

lined by an endothelium. In the core of the primary 

lamellae there is a rigid mass of cartilaginous tissues 

surrounded by traces of vascular channels. The surface 

of the secondary lamellae is covered with a delicate 

layer of a simple squamous epithelium inside it there are 

lamellar blood sinuses separated by the pillar cells. Each 

secondary lamella contained about 8 red blood 

corpuscles nuclei some of them exhibited mitosis. 

Among the epithelial covering of the secondary 

lamellae some of the mucous cells and chloride cells are 

located. The chloride cells are more frequent at the base 

of the secondary lamellae. In this control group, the gill 

arches showed normal arrangement pattern except a 



Rowa K. Zarha and Yomn M. S. Mobarak 

95 

slight epithelial lifting of a few secondary lamellae (Fig. 

1b). 

 

 
 

Figure 1 (a, b): a) A complete guppy fish gill arch with the 

primary lamellae being arranged as rows on the gill arch. 

X20. b) A longitudinal section of the gills showing its 

normal structural appearance with a slight epithelial lifting 

of a few secondary lamellae (black hallow-head arrows). 

H&E, X400. Ct: Cartilaginous tissue, Ga: Gill arch, Mc: 

Mucus cell, Pril: primary lamella, RBCs: Red Blood Cells, 

Se: Squamous epithelium, Secl: Secondary lamella, and Ut: 

Undifferentiated tissue. 

 

The Gills of 7x10
-4

 μM/L Cypermethrin-Exposed 

Juveniles 

The observed histopathological changes in gills of 

the exposed group ranged from slight to moderate 

lesions [i.e. the stages 1 and 2 described by Poleksic and 

Mitrovic-Tutundsic (1994)]. The slight stage (1) is 

represented by hyperplasia of the undifferentiated tissue 

of primary lamellae, shortening, fusion and moderate 

epithelial lifting of some lower secondary lamellae (Fig. 

2a). The moderate stage (2) changes are represented by 

stasis or aneurysm which determined by the congestion 

of blood cells thereby becoming a compact homogenous 

mass (Fig. 2), twisting of the primary lamella (Fig. 2a), 

thinning of the proliferated tissue and fusion of adjacent 

secondary lamellae as a result of vacuoles formation 

(Fig. 2b). 

 

The Gills of 9.3x10
-4

 μM/L Cypermethrin-

Exposed Juveniles 

Exposure to the high cypermethrin concentration 

caused different lesions varied from slight to severe [i.e. 

the stages 1-3 described by Poleksic and Mitrovic-

Tutundsic (1994)]. Changes similar to those observed in 

the previously mentioned case were also detected in 

such group (Fig. 3a and 4a).  In addition, extra changes 

of stage 1 such as, leukocytes infiltration (Fig. 3a) and 

thinning of respiratory epithelium are investigated (Fig. 

4a). Stage 2 lesions are in the form of rupture of the 

lamellar epithelial cells (Fig. 3a), complete fusion of all 

secondary lamellae (Fig. 3b, 4b), focal proliferation of 

primary and secondary lamellar epithelial cells -which 

reflected by increased thickening of proliferated tissue 

(Fig. 3b)- hemorrhages (Fig. 4b) with rupture of 

epithelium, telangiectasia which is a marked swelling of 

blood sinuses of the secondary lamellae (Fig. 3), 

oedematous separation of primary and secondary 

lamellae (Fig. 3b) and hyperactivity of mucous cells  

(Fig. 4a, b). Necrosis (stage 3) of some of the lamellar 

epithelial cells is also detected (Fig. 3, 4b). 

 

 
 

Figure 2 (a, b): Photomicrographs of the gills of guppy fish 

Juveniles exposed for forty five days to low (7x10-4 μM/L) 

cypermethrin concentration (H&E, X400). a) A longitudinal 

section  of a juvenile's gill with hyperplasia of the 

undifferentiated tissue of primary lamellae (long black 

arrows), fusion of the secondary lamellae (short thick black 

arrows), shortening of some secondary lamellae (short thick 

gray arrows), epithelial lifting of some secondary lamellae 

(black hallow-head arrows), stasis (St) and twisting of the 

primary lamella (long black thin arrow). b) A longitudinal 

section of a second juvenile's gills with thinning of the 

proliferated tissue (long thick black arrow), epithelial lifting 

of some secondary lamellae (black hollow-head arrows),  

fusion of adjacent secondary lamellae (black arrow heads) as 

a result of vacuoles formation (Vf) and stasis (St). 
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Figure 3 (a, b): Photomicrographs of the gills of guppy fish 

Juveniles exposed for forty five days to high (9.3x10-4 

μM/L) cypermethrin-concentration (H&E, X400). a) A 

longitudinal section  of a juvenile's gill with fusion (black 

arrow heads), moderate epithelial lifting of some secondary 

lamellae (black hallow-head arrows), leukocytes infiltration 

(Li), stasis (St), telangiectasia (Te) rupture (gray arrow 

heads) and necrosis (Ne) of some of the lamellar epithelial 

cells. b) A longitudinal section  of a second juvenile's gill 

with complete fusion of the secondary lamellae (short thick 

black arrows), focal proliferation of primary and secondary 

lamellar epithelial cells (black hollow-head arrows), 

telangiectasia (Te) and oedematous separation of primary 

and secondary lamellae leads to sloughing at their tips (thin 

black arrows).  

 

 
 
Figure 4 (a, b): highly damaged gills of high (9.3x10-4μM/L) 

cypermethrin concentration-exposed forty five-day-old 

guppy fish juveniles (H&E, X400). a) A juvenile's gill with 

thinning of respiratory and lamellar epithelium (two-headed 

black thin arrow), epithelial lifting and fusion of the 

secondary lamellae (black hallow-head arrows), 

hyperactivity of mucous cells (black head arrows), 

telangiectasia (Te), stasis (St), shortening of some 

secondary lamellae (Sh) and necrosis (Ne) of some of the 

lamellar epithelial cells. b) Another  juvenile's gill filaments 

with severe epithelial lifting and complete fusion of the 

secondary lamellae (black hollow-arrowheads), 

hyperactivity of mucous cells (black  thick arrows), 

hemorrhage (He) and necrosis (Ne) of most of the lamellar 

epithelial cells.  

 

The Mesonephroi of Guppy Juveniles 
The Mesonephroi of Controls 

The tissue of mesonephroi of guppy juvenile is made 

up of nephrons and an interstitial hematopoietic tissue. 

Each nephron consists of glomeruli enclosed by a 

Bowman’s capsule, the proximal, distal and collecting 

renal tubules. The glomerulus is a spherical network of 

densely packed anastomosing capillaries that are 

surrounded by Bowman’s capsule (Fig. 5). The 

Bowman’s capsule consists of a single layer of flattened 

epithelial cells resting on a basement membrane and it 

has a visceral (internal) and parietal layers. The visceral 

layer surrounds the glomerular capillaries or the 

podocytes which are modified epithelial cells (Fig. 6 a). 

The proximal and distal tubules are lined by simple 

cuboidal cells with brush borders at the luminal surface 

of the proximal epithelium, while the collecting tubules 

have high cuboidal epithelium (Fig. 6 b). 

 

 
 

Figure 5 (a, b): Photomicrographs to show the structure of the 

trunk mesonephroi of a control forty five- day-old guppy 

juvenile. a) A transverse section displays the left (Lk) and 

right (Rk) kidney. The spinal cord (Sc), notochord (Nc), 

intestine (I) and part of the liver (Li) are also seen (H&E, 

X40). b) Magnification of the right kidney (H&E, X100).
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Figure 6 (a, b): Magnified parts of Figure 5b (H&E, X400). 

(a) The part (in the upper square) of Figure 5b magnified to 

show the renal corpuscle constituents, the proximal tubules 

(Pt) and the hematopoietic tissue (Ht). Each renal corpuscle 

consisted of a glomerular mesangium (Gm) located in 

between the glomerular capillaries a capsular space (Cs), a 

parietal epithelium (Pe), and red blood cells (RBCs). (b) 

Another part (in the lower square) of Figure 5b magnified to 

show the distal tubules (Dt), the proximal tubules (Pt) as 

well as the hematopoietic tissue (Ht). 

 

The Mesonephroi of 7x10
-4

 μM/L Cypermethrin-

Exposed Juveniles 

The histopathological changes observed in this 

exposed group were ranged from mild to severe damage 

of glomeruli and an increase of the capsular space (Fig. 

7). Partial adhesion and collapse of glomerular tuft with 

the appearance of debris in an enlarged Bowman's space 

were observed in one sample. Also, the epithelium of 

the renal tubules exhibited degeneration and pyknosis, 

while other tubules showed an abnormal dilatation. 

Furthermore, necrosis of the hematopoietic tissue had 

resulted in abnormally increased spaces between the 

renal tubules and the hematopoietic tissues (Fig. 7b). 

Severe damage was represented by degeneration and 

detachment of renal tubular epithelial cells with the 

cellular debris being located within their lumen, an 

abnormal dilatation of some renal tubules, as well as 

presence of leucocytes into the tubular lumens (Fig. 8a). 

In addition, partial adhesion and collapse of glomerular 

tuft with the appearance of debris in Bowman's space as 

well as an excessive proliferation of the hematopoietic 

tissue were also detected (Fig. 8b). Also, most of the 

renal tubules were obliterated due to abnormal 

dilatations of some renal tubules, degeneration of some 

of the renal tubular epithelial cells and necrosis of the 

hematopoietic tissue (Fig. 8c). 

 
 
Figure 7(a, b): Transverse sections of the trunk mesonephroi 

of a guppy fish juvenile exposed to the low (7x10-4 μM/L) 

cypermethrin concentration for forty five day. (a) Displays 

the left (Lk) and right (Rk) mesonephroi.  The spinal cord 

(Sc), notochord (Nc), and intestine (E) are also seen. H&E, 

X40. (b) Magnification of the right mesonephros. An 

abnormal dilatation of some renal tubules, an increase of the 

capsular space (in rectangle), and spaces abnormally 

increased  between the renal tubules and the hematopoietic 

tissue (*) are also seen. (H&E, X100). 

 

 

 
 
Figure 8 (a-c): A trunk mesonephros of a forty five-day-old 

guppy fish juvenile exposed to the low (7x10-4 μM/L) 
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cypermethrin concentration. (b) Shows renal tubules 

obliterated, an excessive proliferation of the hematopoietic 

tissue (*). An abnormal dilation of some renal tubules (black 

arrows), degeneration of some of the renal tubular epithelial 

cells (black hollow-head arrows) and necrosis (N) of the 

hematopoietic tissue are also seen. H&E, X100. (b) The part 

(in the upper square) of Figure 8a magnified to show partial 

adhesion (black arrow head), collapse (C) of glomerular tuft 

with the appearance of debris (black hallow-head arrows) in 

enlarged Bowman's space (gray arrows). Necrosis (N) and 

massive proliferation of hematopoietic tissue (*) around the 

Bowman's capsule are also seen. H&E, X400. (c) The part 

(in the lower square) of Figure 8a magnified to show 

detachment of epithelium (black arrow heads) of the renal 

tubules with the cellular debris (Cd) being located within 

their lumen as well as infiltration of leucocytes (L) into the 

tubular lumens. Leucocytes infiltration (black hollow-head 

arrows) and necrosis (N) of the hematopoietic tissue are also 

seen. H&E, X400. 

 

The Mesonephroi of 9.3x10
-4

 μM/L 

Cypermethrin-Exposed Juveniles 

The histopathological changes observed in this 

exposed group were similar to those observed in the 

previous case. However, in some samples, there was an 

atrophy of the epithelium of renal tubules associated 

with hemorrhage within the tubular lumen of other 

tubules. Also, inflammation of the renal tubules, 

glomerular hypercellularity, edema formation and fluid 

accumulation in Bowman's space were also observed 

associated, in some samples, with damage of the 

Bowman's capsule (Fig. 9a). There was also a mild to 

severe necrosis and pyknosis of the hematopoietic 

tissue, which in turn resulted in an abnormal increased 

spaces between the renal tubules and this tissue (Fig. 

9b). 
 

 
 

Figure 9 (a,b): Mesonephric parts of a high (9.3x10-4 μM/L) 

cypermethrin concentration-exposed forty five-day-old 

guppy fish juveniles (H&E, X400). (a) Showing 

glomerular hypercellularity (thin black arrows), damage of 

the Bowman's capsule wall (short thick black arrows), 

edema (black hollow-head arrow), fluid accumulation in 

increased Bowman's space (gray arrow) and wide empty 

spaces (thin short arrows) of the hematopoietic tissue. (b) 

Displaying degeneration of some cells of the renal tubular 

epithelium (black hollow-head arrow), degeneration of the 

basal cytoplasm of some renal tubules epithelium (black 

arrow heads) and hemorrhage (He) within the tubular 

lumens. Pyknosis (P) of the hematopoietic tissue is also 

seen.  

DISCUSSION 

The structure of control guppy's gills presented here 

is similar to the description of Ҫaliskan et al. (2003). 

The extent of damage observed on the current 45-day-

old guppy juveniles' gills is varied as the cypermethrin 

concentration increased. The most frequent 

histopathological changes observed -on both the low 

and high cypermethrin exposed juveniles' gills- are 

represented by hyperplasia of the undifferentiated tissue 

of primary lamellae, shortening, fusion and epithelial 

lifting of secondary lamellae and stasis or aneurysm, 

twisting of the primary lamella, thinning of the 

proliferated tissue and fusion of adjacent secondary 

lamellae as a result of vacuoles formation, leukocytes 

infiltration, thinning of respiratory epithelium, rupture 

of the lamellar epithelial cells, focal proliferation of 

primary and secondary lamellar epithelial cells, 

hemorrhages with rupture of epithelium, telangiectasia, 

oedematous separation of primary and secondary 

lamellae, hyperactivity of mucous cells and necrosis. 

The majority of these histopathological changes are in 

agreement with previous studies on the effect of 

cypermethrin on gills of the rainbow trout 

(Oncorhynchus  mykiss) (Velisek et al., 2006); Nile 

tilapia (Oreochromis niloticus) (Ayoola and Ajani, 

2007); African catfish (Clarias  gariepinus) (Ayoola 

and Ajani, 2008); Nile tilapia (Oreochromis  niloticus) 

(Korkmaz et al., 2009); fresh water fish Clarias 

gariepinus (Velmurugan et al., 2009); and the 

fingerlings of Heterobranchus bidorsalis (Olufayo and 

Alade, 2012).  In addition, the histopathological changes 

in the present study are also in agreement with Caliskan 

et al. (2003), who observed similar changes on the gills 

of adult guppy fish (Lebistes reticulatus) exposed to 

lethal and sublethal concentrations of beta-

cypermethrin.  

The lifting of epithelial layer from gill lamellae and 

necrosis, the degeneration of secondary lamellae due to 

edema, the shortening of secondary lamellae observed 

in the present study are similar to those reported by 

Erkmen et al. (2000) in gills of L. reticulatus exposed to 

another pyrethroid insecticide cyphenothrin. 

Furthermore, in the present study, the secondary 

lamellae showed stasis or aneurysm and this defect is 

similar to that reported in Cyprinus carpio after acute 

exposure to deltamethrin (Cengiz, 2006). Cengiz and 

Unlu (2006) reported epithelial hypertrophy, necrosis, 

epithelial lifting, oedema, aneurism, dilatation of the 

capillaries of primary lamellae and lamellar fusion in 

the gills of Gambusia affinis exposed to deltamethrin. 

Also, Velmurugan et al. (2007a) reported epithelial 

hyperplasia, aneurism, epithelial necrosis, 
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desquamation, epithelial lifting, oedema, shortening of 

secondary lamellae and lamellar fusion in the gills of 

Cirrhinus mrigala exposed to sublethal concentrations 

of lambda-cyhalothrin.  

However, some histopathological changes in the present 

study are newly recorded which included: twisting of 

the primary lamella, thinning of the proliferated tissue 

and the respiratory epithelium, leukocytes infiltration 

and hyperactivity of mucous cells. The normal 

histological structure of the mesonephroi described here 

is similar to the description of Genten et al. (2009). The 

histopathological changes observed on the 

cypermethrim-exposed 45-day-old juveniles' mesone-

phroi were concentration dependent and ranged from 

mild to severe damage. The observed pyknosis and 

necrosis of the epithelial cells of some renal tubules are 

similar to those noted by Ayoola and Ajani (2007, 2008) 

after exposure of the Nile tilapia (Oreochromis 

niloticus) and the African catfish (Clarias gariepinus) 

juveniles to cypermethrin. These changes and others 

like extruding degenerated cells into the tubular lumen, 

narrowness of tubular lumen, and appearance of 

leukocytes in the interstitial tissue are in agreement to 

those reported by Prashanth (2011) in kidneys of the 

freshwater fish Cirrhinus mrigala exposed to 

cypermethrin. Also, the dilated renal tubules and tubular 

necrosis reported in the present study are similar to 

those reported by Olufayo and Alade (2012) in the 

fingerlings of Heterobranchus bidorsalis.  Similarly, 

Korkmaz et al. (2009) reported necrosis in the tubular 

epithelial cells, glomerular atrophy and nuclear 

pyknosis in hematopoietic tissue in the kidneys of the 

adult Nile tilapia (Oreochromis niloticus) after exposure 

to cypermethrin. The present study also reported 

narrowing of the tubular lumen, atrophy of the 

glomerulus, enlarged Bowman's capsule, necrosis in the 

epithelial cells and pyknosis in the hematopoietic tissue. 

These histopathological changes are in accordance with 

Velmurugan et al. (2009) who studied the effects of 

sublethal concentrations of cypermethrin on the kidneys 

of the fresh water fish Clarias gariepinus. The 

mesonephroi histopathological changes in the present 

study also agree with the reports of the effects of other 

pyrethroids on fish kidneys. For example, Velmurugan 

et al. (2007a,b) reported necrosis of tubular epithelium, 

narrowing of the tubular lumen, contraction of the 

glomerulus and expansion of space inside the 

Bowman’s capsule in the kidney tissues of Cirrhinus 

mrigala exposed to sublethal concentrations of lambda-

cyhalothrin. Velmurugan et al. (2007b) also reported 

necrosis of tubular epithelium, pyknotic nuclei in the 

hematopoietic tissue, narrowing of the tubular lumen, 

contraction of the glomerulus and expansion of space 

inside the Bowman’s capsule in C. mrigala exposed to 

fenvalerate. However, the results in the present study 

disagree with the report of Velisek et al. (2006) who did 

not demonstrated any histopathological changes in the 

kidneys of the rainbow trout (Oncorhynchus mykiss) 

after exposure to cypermethrin. In addition, some 

histopathologic changes in the present study was newly 

recorded which include, heamorrage within the tubular 

lumen, inflammation of the renal tubules, decreased 

number of tubules, glomerular hypercellularity, 

edematous and fluid accumulation in Bowman's space, 

leukocytes infiltration and highly obliterated renal 

tubules due to excessive proliferation of the 

hematopoietic tissue. The present study concluded that 

cypermethrin induced concentration-dependent mild to 

severe histopathological lesions in the gills and kidneys 

(trunk mesonephroi) of the developing guppy's 

juveniles. 
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1
انًًهكح انؼشتٍح انسؼىدٌح  -خايؼح انطائف-كهٍح انؼهىو-قسى األزٍاء   

2
خًهىسٌح يصش انؼشتٍح -خايؼح قُاج انسىٌس-كهٍح انؼهىو-قسى ػهى انسٍىاٌ   

 

 الملخص العزبي
 

 

طح انخٍاشٍى وانُكهى انًرىسسٍثشيٍثشٌٍ ػهى  ذيٌثشووَفاخ انثٍشا ًثٍذانًشظٍح ن انُسٍدٍح رأثٍشاخإكرشاف انانذساسح ذهك  ذُاوند

يٍكشو يىل/نرش أو  0.....ل و أٌا حػًش خًس اندىتىٌشقاخ  ذى ذؼشٌط األستؼٍٍ ٌىيا.و ػًشانخايسح اندىتً سًك فى خزع صغاس

 هاذى َقهأصٌهد انٍشقاخ يٍ األزىاض و ،َرهاء يذج انرؼشٌطإساػح. تؼذ  44و نًذج  يشج وازذج سٍثشيٍثشٌٍيٍ انيٍكشو يىل/نرش 3......

 . تؼذ رنك أخزخ انصغاس وذى ذخذٌشها وششزدانخايسح واألستؼٍٍ ٌىيا  وذشكد نرًُى زرى تهغد ػًش ٍح يٍ انًثٍذإنى أزىاض خذٌذج خان

ذغطٍرهى تؼذ رنك و نطًشهى تانشًغ وصثغهى تصثغرً انهًٍاذىكسهٍٍ و األٌىسٍٍ ورنك وفصهد انخٍاشٍى وانُكهى انًرىسطح يٍ يُطقح اندزع،

إخرهفد  .وذصىٌشها سٍثشيٍثشٌٍهن ُاذدح ػٍ انرؼشضان انُسٍدٍح شاخٍانرغٍ ووصف ذسدٍمعىئً، فقذ ذى تإسرخذاو انًدهش انتانكُذا تهسى. و

زذج انرغٍٍشاخ انُسٍدٍح انًشظٍح انًالزظح ػهى خٍاشٍى وُكهى صغاس سًك اندىتى زسة انرشكٍض انًسرخذو يٍ انسٍثشيٍثشٌٍ. ذًثهد 

وإَفصال نطالئٍح انصفائر انخٍشىيٍح انثاَىٌح وذدهػ نهذو  قصش وإَذياجترذائٍح وً انخٍىغ انخٍشىيٍح اإلاألظشاس فى انخٍاشٍى ترعخى ف

فً انصفائر انخٍشىيٍح االترذائٍح وإسذشاذ فً كشٌاخ انذو انثٍعاء وذًضق غالئٍح انخٍىغ انخٍشىيٍح وذكاثش يىظؼى نطالئٍح انخٍىغ وانرىاء 

انخٍشىيٍح اإلترذائٍح وانثاَىٌح وَضٌف وإَرفاش واظر نهدٍىب انذيىٌح فى انصفائر انخٍشىيٍح انثاَىٌح وفشغ فً َشاغ انخالٌا انًخاغٍح 

وإذساع فشاؽ يسفظح تىياٌ وإَهٍاس كرهح  انكثٍثاخ ى َكشصج )أو يىخ نهخالٌا(. أيا فى انُكهى فقذ إشرًهد انرغٍٍشاخ ػهى ذهف فًتاإلظافح إن

وذًذد نألٍَثثاخ انكهىٌح وظًىس فً غالئٍح األٍَثثاخ وذغهع أَىٌح انخالٌا انطالئٍح  انكثٍثح يغ ظهىس تقاٌا خهىٌح فً يسفظح تىياٌ انًرسؼح

وَكشصج )أو يىخ نهخالٌا( و صٌادج فً ذكاثش خالٌا انُسٍح انثٍُى. خهصد ذهك انذساسح إنى أٌ انرؼشض نهسٍثشيٍثشٌٍ قذ ذسثة فى  خنألٍَثثا

 أظشاس تانغح ألَسدح انخٍاشٍى وانُكهى نصغاس سًك اندىتى.

 


