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ABSTRACf. Two insecticides were used in this study, one of them belongs 
to the synthetic pyrethroids (Fenvalerate), and the other one is an or­
ganophosphorus compounds (Phosfolan). Non-pregnant rats were given 
orally either fenvalerate (40 mglkg day after day) or phosfolan (0.7 mglkg 
day after day) for two and four months treatment. Pregnant rats were given 
fenvalerate (40:80 mglkg per day) or phospholan (0.7:2.3 mg/kg per day) 
from the first day of gestation till parturition. The organs investigated in­
cluded the liver, kidney, ovary and uterus. 

The present results are summarised as follows : 
1. Liver 

Both non-pregnant and pregnant rats showed centrolibular necrosis. nuc­
lear degeneration, fatty change, bile duct proliferation and round cell infilt­
ration post either fenvallerate or phosfolan-treatment. The hepatitis in­
creased with the dose and period of treatment : Newborn delivered from 
either fenvalerate or phosfolan-treated animals showed necrotic patches of 
hepatocytes associated with round cell infiltration . 

2. Kidney 

Two months treatment of non-pregnant rats with either fenvalerate or 
phosfolan showed hyaline degeneration, deformed renal tubules, cyst for­
mation, sclerotic glomeruli as well as interstitial fibrosis. Phosfolan-treat­
ment caused the most marked effects. Similar histopathological lesions 
were observed in pregnant rats. Newborn delivered from fenvalerate­
treated mothers showed damaged renal tubular epithelium in lower dose 
treatment, deformed tubules and Malpighian bodies after higher dose­
treatments. However, both doses of phosfolan-treatinent caused deforma­
tion of renal tubules with vanishing of the majority of them. 
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3. Ovary 

Both fenvalerate and phosfolan-tteatment caused a decrease in the 
number of ovarian JolIicles. Four months after fenvalerate- treatment, the 
ovarian follicles were replaced by hyaline fibrosis. 

4. Uterus 

Both insecticides used induced. vesicular atrophy of endometrial glands 
which seemed to be non-secretory. Also, internal haemorrhagic spots were 
detected. 

Introduction 

Pyrethroids and organophosphorus compounds have a wide spectrum of insecticidal 
potency and produce acute toxicosis in vertebrates manifested by the inhibition of 
acetylecholine esterase (Fikes(!) and Valentine(2). A variety of these compounds 
were · noted to be mutagenic and produce acute toxicity characterized by salivation, 
ataxia, convulsion and central nervous system depressants (Anonymous[3) and Wil­
liamson et al. [41. Twenty cases of paraquot-intoxication revealed edematous den at­
uratio.n and necrosis of bile duct epithelium of the liver (Matsumoto et al. [5). He-F et 
al.[6) reported abnormal facial sensations, dizziness , fatigue and miliary red papules 
in 199 workers engaged in handling pyrethroids. 

Treating experimental animals with a wide range of compound including endosul­
fan (Gupta and Chandra[7)), foschlor (StazYC[8)), fenvalerate (Anonymous[9), Hend 
and Butterworth[IO) and EI-Sayyad and EI-Shershaby[ll)), cypermethrin (Mc-Aus­
land et al. [12)), thimet (Saxena and Sarin[!3)), chlordecone, mirex or photomirex (Cur~ 
tis et al. (14)) or fenvalerate and methomyl (EI-Kashory[151Ieads to the production of 
hepatic lesioris with lipid accumulation. 

Treating mice with fenvalerate (EI-Sayyad and EI-Shershaby[l1)) and rat with 
cypermethrin (Mc-Ausland[121) were found to induce tubular and cortical necrosis 
and interstitial chronic inflammatory infiltration in renal tissues. 

The present work deals with the effects of fen valerate (synthetic pyrethroid) and 
phosfolan (organophosphorus) on the histologic picture of liver and kidney of non­
pregnant and pregnant rats and their newborn. Ovary and uterus of non-pregnants 
were also examined. 

Material and Methods 

Eighty healthy female rats (80-100 g body weight), were used during experimenta­
tion. The animals were kept under good ventilation and adequate standard diet for at 
least one month prior to the experimental work. Water was allowed ad-libitum. The 
animals were divided into two main categories. In the first category, the virgin 
females were separated from males to prevent the outcome of pregnancy. In the sec­
ond category, . each · male was housed with three females in a separate cage for one 

. night and if observing a vaginal plugs as well as spermatozoa in a vaginal smear in the 
. next morning, the induction of pregnancy and zero date of gestation were deter-
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mined (Billet and Wild(161)_ Every category was divided into the following four 
groups, each composed of ten animals : 

• The first control virgin group; each animal was intragastrically administered 
with 0.1 ml COrn oil-free from the insecticide day after day for two and four months. 

• The second treated virgin group; each animal was intragastrically administered 
with 0.7 mg *phosfolan (in 0.1 ml corn oil)/kg body weight (b.w.) day after day for 
two and four months. 

• The third treated virgin group; each one was intragastrically administered with 
40 mg * * fenvaleratelkg b. w. day after day for two and four months. 

• The fourth control pregnant rats; each animal was intragastrically administered 
with daily doses of 0.1 ml corn oil free from the insecticides from zero date of gesta­
tion till parturition. 

• The fifth treated pregnant group; each animal was intragastrically administered 
with daily doses of 0.7 mg phosfolanlkg b.w., from zero date of gestation till partur­
ition. 

• The sixth treated pregnant group; each animal was intragastrically administered 
with daily doses of 2.3 mg phosfolan/kg b. w., from zero date of gestation till partur­
ition. 

• The seventh treated pregnant group; each animal was intragastrically adminis­
tered with daily doses of 40 mg fenvaleratelkg b.w. from zero date of gestation till 
parturition. 

• The eighth treated pregnant group; each animal was intragastrically adminis­
tered with daily doses of 80 mg fenvalerate/kg b. w. from zero date of gestation till de­
livery. 

At the treatment, the insecticides-treated rats were sacrificed by decapitation. Im­
mediately after dissection, samples of liver, kidney, uterus, and ovary were fixed in 
10% formol saline. The fixed specimens were dehydrated in ascending grades in al­
cohol, cleared in xylol and embedded in molten paraffin wax 58-60°C. Five u thick 
tissue sections were stained with haematoxylin and eosin prior to microscopic exami­
nation. Tissues from control rats, free from insecticides treatment were examined in 
the same way. 

1. Non-Pregnant Rats 

1.1. Liver 

Results 

Two months after fenvalerate-treatment (40 mg/kg b.w. day after day), the liver 
tissue showed hypertrophy ofhepatocytes with either pycnotised or karyolysed nuc-

·Phosfolan (Diethyl 1 ,3-dithidan-2-ylidenephosphor-amidate), active ingredient (71 %) of organophos­
phorus insecticides produced by agricultural division, American company. 

**Fenvalerate (&-cyano-phenoxy benzyl-isopropyl-p-chlorophenyl acetate), active ingredient (95.5%) 
synthetic pyrethroid produced by Sumitomo Chemical Company, Japan. 

For experimental u~e, the above mentioned insecticides were dissolved in com oil of highest purity. 
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lei, round cell infiltration, dilated sinuses and centrolibular necrosis (Fig. 1B1). In 
addition, severe coagulative necrosis of hepatocytes, associated with vascular con­
gestionwere detected after four months treatment (Fig. 1B2). 

Phosfolan-treatment(O.7 mglkg day after day) led to the production of fine vacu­
lation of hepatocytes (fatty metamorphosis) with various degree of nuclear degener­
ation (pycnosis and karyorrhexis) by two months treatment (Fig. 1C1). However, 
four months treatment revealed the appearance of fibrous connective tissue in the 
portal region. Spotty patches of centrolibular necrosis, lymphocytic infiltration, fatty 
change (accumulation of lipid within hepatocytes) and massive nuclear damage were 
also detected (Fig. 1C2). Compare with the control. 

12. Kidney 

Fenvalerate-treatment (40 mg/kg day after day) induced focal atrophy of renal 
tubules with interstitial inflammation. Most of these tubules appear dilated with 
either thinned or damaged epithelial lining cells. Some renal tubules showed thic­
kening of their basement membrane. Also, necrotic Malpighian bodies and cystic 
ch,mge in the kidney was also detected after two months treatment (Fig. 2B 1). In ad­
dition, a marked hyalinization, thickened basement membrane of renal tubules, in­
terstitial inflammation, congestion of the glomeruli and focal cortical necrosis with a 
limited tubular loss were seen after four months treatment (Fig. 2B2). 

Two months post phosfolan-treatment (0.7 mg/kg day after day) produced internal 
haemorrhage, sclerotic glomeruli with thickened basement membrane, hyaline de­
generation and detached epithelial cells lining the renal tubules with spotty patches 
of necrosis (Fig. 2C1). Besides, four months treatment revealed swelling of Bow­
man's capsules with sclerotic glomeruli and the renal tubules become atrophied and 
widely separated from each other (Fig. 2C2) in a comparison with the control (Fig. 
2A). 

1.3. Female Genital Organs 

In two months fenvalerate-treatment, the uterine tissue showed aslight differenti­
atiOn of glandular epithelial cells lining the endometrial glands (Fig. 3B1). Four 
months treatment revealed partial loss of endometrial glands and internal haemor­
rhage. Fibrous sheath formation was also detected in the endometrium (Fig. 3B2). 
By twomonths,phosfolan-treatment induced vesicular atrophy of endometrial 
glands. Internal haemorrhagic spots were also seen (Fig. :3C1). 

Two months fenvalerate-treatment showed a numerical decrease of ovarian folli­
cles. ·· Tht,! ' follicular cells showed .a partial necrosis and slight differentiation (Fig; 
4B1):Treatmeiit, the ovary showed numerous spherical shaped structures in the 
place of previous ovarian follicles (Fig. 4B2). By two months phosfolan-treatment, 
the ovary showed a damaged ovarian follicles associated with necrotic patches of fol­
licularcells (Fig. 4C1). Four months phosfolan-treatment caused much more dam­
aged aiidatropy of ovarian follicles (Fig. 4C2) in comparison with control (Fig. 4A). 
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Daily oral administration of 0.7 mgphosfolan/kg b.w. as mentioned was found to 
induce dilated sinuses, congested blood vessel and slight degeneration of hepato­
cytes (Fig. SBI). Newborn delivered from those rats showed necrotic liver cells as­
sociated with round cell infiltration (Fig. 6CI). In addition, 2.3 mg phosfolan-treat­
ment/kg kg b. w. caused hypertrophy of kupffer cells with a slight foci of necrosis and 
round cell infiltration in the pregnant's liver (Fig. SB2) . Treated newborn from those 
rats showed deteriorated liver plates with a considerable loss of its architecture 
shape . A damaged hepatocytes associated with round cell infiltration (Fig. 6C2). Re­
gard the control (Fig. 6A) . 

2.2. Kidney 

Daily intragastric administration of 40 mg fenvalerate/kg b.w. to pregnant, from 
the onset of gestation till parturition, was found to produce interstitial fibrosis, 
hyaline degeneration, sclerotic glomeruli and severe tubular loss (Fig. 7BI). New­
born delivered from those treated mothers showed swelling of Bowman's capsules 
and necrotic patches of epithelial cells lining renal tubules (Fig. 8BI). Higher dose 
fenvalerate treatment (80 mg/kg b.w.) showed similar drastic effect as mentioned 
above as well as hyperplasia of the epithelial lining the renal tubules which become 
more dilated (Fig. 7B2). Newborn of those treated showed malformation of renal 
tubules and Malpighian bodies (Fig. 8B2). 

Treating pregnant rats with 0.7 mg phosfolanlkg b.w. as mentioned marked 
hyaline degeneration with peculiar glomerular and renal atrophy(Fig. 7CI). New­
born delivered from those treated mothers degenerC\tion of epithelial cells lining 
renal tubules , deformation of glomeruli and loss of the majority of renal tubules (Fig. 
8CI). Higher dose-treatment (2.3 mglkgb.w.) induced swelling of Bowman's cap­
sules, sclerosis of glomeruli and atrophy of renal tubules with detachment of epithe­
liallining cells (Fig. 7C2) . Newborn delivered from those treated mothers showed 
similar histopathological finding as previously mentioned in the above treatment 
(Fig.8C2). 

Discussion 

The results obtained from this study, revealed that oral administration of fenvaler­
ate-synthetic pyrethroid (40 mg/kg body weight, day after day) or phosfolan-or­
ganophosphorus (0.7 mg/kg body weight, day after day) to non-pregnant rats for two 
and four months led to centrolibular necrosis, hypertrophy of Kupffer cells , nuclear 
degeneration (pycnosis or karyorrhexis), fatty change, bile duct proliferation and 
round cell infiltration. The hepatitis increased with the length of treatment. Similar 
histopathologic findings were detected in pregnant rats daily dosed with fenvalerate 
(40 or 80 mglkg body weight) or phosfolan (0.7 mg or 2.3 mg/kg body weight) 
throughout gestation. 

The present findings support the work of Anonymous[9J, Hend and Butterworth(1oJ 
and EI-Kashory[I5) after treating mice and rats with fenvalerate of different dose­
treatment. Also, similar results have bee.n achieved by Gupta and Chandra(7). 
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Mathurl17l , Saxena and Sarinl13l , Curtis et al.[J41, Matsumoto et al. l51 following treat­
ment experimental animals with different kinds of insecticides. 

On the other hand, two months treatment with each one of the used insecticides 
(fenvalerate or phosfolan) revealed toxic effect on renal tissues characterized by 
hyaline degeneration, focal atrophy of renal tubules, cystic kidney, sclerotic 
glomeruli and interstitial inflammation in non-pregnant rats. Four months treatment 
caused complete atrophy and degeneration of renal tubules and glomeruli as well as 
interstitial fibrosis and sclerosis. The observed dramatic effect increased with the 
length of treatment and was more marked post phosfolan-treatment. The observed 
findings supported the work of EI-Kashoryl151 and EI-Sayyad and El-Shershabyllll 
after treating mice with different doses of fenvalerate. 

The present work has demonstrated that the effect of insecticides is more marked 
in renal than in hepatic tissue. The renal tissues of treated pregnant rats showed simi­
lar histopathologic findings as in non-pregnants. Newborn delivered from fenvaler­
ate-treated rats d showed a damaged epithelial cells lining renal tubules in lower 
doses and deformed tubules and Malpighian bodies after higher doses. However, 
both doses of phosfolan-treatment caused deformation of renal tubules with the loss 
of the majority of them. 

The damages of renal and hepatic tissues were diagnosed by significant alterations 
of alkaline phosphatase activity (Saxena and Sarin(131) and reported in liver and kid­
neys of non-pregnants, pregnants and delivered newborn post fenvalerate or phosfo­
lan-treatment (EI-Sabagh[181). The susceptibility of renal tissues to insecticides into­
xication may be attributed to the bio-transformation of insecticide into different 
metabolites by livet microsomes (Decloitre et al. (191) wtiich exert their toxic effect. 
Soderlund and Casida[201 attributed the selective toxicity of fenvalerate to its ability 
to accumulate in tissues resulting from the presence of a- cyano-3-phenoxybenzyle 
esters groups which are less susceptible to metabolic attack. EI-Toukhy et al. [211 ob­
served that the dimethoate, carbaryl and permethrin induced disturbances in hepatic 
L-tryptophan metabolism leading to accumulation of tryptophan metabolites which 
may be an etiological factor in the occurrence of bladder cancer. 

In addition, the fenvalerate-treatment caused a numerical decrease of ovarian fol­
licles in low doses and complete absence in higher doses. However, phosfolan-treat­
ment, revealed only atrophy and numerical decrease of the follicles. Also, vesicular 
atrophy and non-secretory function of endometrial glands were detected in both 
doses of the used insecticides. Treating Japanese quail with chloredecone was found 
to cause keratinization and hyperplasia of uterine glands (Eroschenko and Wil­
son[22I). Treating Japanese quail eggs with lindane (Lutz-Ostertag[231) or DDT 
(Danielle(241) was found to produce a repercussion on fertility arid egg production as 
well as gonadic germ deficit. Nigam et al. [251 observed a numerical reduction of cor­
pora lute a in ovaries of DDT treated female mice. 

In conclusion, this study revealed that fenvalerate and phosfolan, as individual 
pesticides, showed harmful effects on liver, kidney, ovary and uterus of non-pre-
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gnant rats. Liver and kidney of pregnant rats and their newborn showed similar 
dramatic effect. The renal tissues were highly susceptible to intoxication than the 
others which may be represent an etiological factor that co-operated in the induction 
of renal failure. 
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