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ABSTRACT
Objective: To determine the potential adverse renal histopathological effects on the proximal convoluted  
tubules in male, Wistar rats due to ingestion of subchronic dose of triazophos.
Study Design: Randomized controlled trial.
Place and Duration of Study: A study of 3 weeks duration (plus 1 week for slide preparation & histological 
study), was held in the animal house-PGMI, Bird wood road, Lahore.
Materials and Methods: Two equal groups were made, of 6 Wistar, male rats each. Group A was control while 

th experimental group B was given triazophos, in a dose of 8.2 mg/kg-subchronic dose (1/10 of LD 50), a 
commonly used pesticide, as 1:100 dilution solution through oral gavage for 21 consecutive days. On day 22, the 
rats were sacrificed and tissues preserved for histological examination and measurement of proximal and distal 
tubular diameters by using micrometric grid.
Results: The micrometric measurement of diameters of PCT in group A and B indicated that they increased 
significantly from 38.90 ± 2.72µm in group A to 50.35 ± 2.61µm in group B (p-value <0.001). The mean diameter 
of DCT in both the groups was also measured and increased in group B from 34.48 ± 2.58µm in group A to 48.03 
± 3.42µm in group B (p-value <0.001). In group B, inflammatory changes like basement membrane interruption, 
loss of brush border and severe vacuolar cellular degeneration of proximal convoluted tubules were seen.
Conclusion: The results confirm the potential adverse renal histopathological effects on the proximal 
convoluted tubules in male, Wistar rats due to ingestion of triazophos, a commonly used pesticide. Pesticides 
induce inflammatory changes in convoluted tubules leading to tubular dilatation and hyperplasia more in PCT 
owing to the extensive exposure of toxic substances in the proximal tubules and resultant increased PCT mean 
diameter.
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pesticide residues in food are regularly detected at 
low levels in the food chain in a range of food items 

1 
and water. Triazophos is an organophosphorus 
pesticide, sprayed rampantly on crops to get rid of 
the pests infesting on them and to improve the crop 

2 yield. It is widely used in agriculture, veterinary 
medicine and public health all over the world due to 
its rapid biodegradability and good control over the 

3
pests.  In spite of all the claims of pesticides' non-
persistence in the food chain, their residues' 
presence in food items cannot be denied. Thus, not 
only the nutritional value of the food is 
compromised, pesticides' presence adversely affects 

4 the environment as well as the consumers' health.
Liver & kidneys are the primary organs to be affected 
due to the conjugative metabolism & excretion of the 

5 
pesticides through these organs. In kidneys, 
proximal convoluted tubules are the primary target 
of histological injury owing to their greater length 
than the distal convoluted tubules & greater 

Introduction
The scientists claim that organophosphorus 
pesticides like triazophos rapidly degrades and do 
not tend to persist or bioaccumulate in the 
environment or food chain but unfortunately 
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6
exposure of all kinds of toxins to them.
The unfortunate extension of pesticides' harmful 
effects, from the target of pest control to 
involvement of non-target spectrum of other living 
organisms as well has led to a confusion whether 
pesticides are more harmful or useful for the 
mankind.7 The rationale of present study aimed at 
observing renal damage especially in the proximal 
convoluted tubules when the experimental animals 
ingested subchronic dose of triazophos for a period 
of 3 weeks. The main objective of the study was to 
determine the potential adverse histopathological 
effects on the proximal tubules in male, Wistar rats 
due to ingestion of subchronic dose of triazophos.

Materials and Methods
The study was randomized controlled trial of 3 weeks 
duration (plus 1 week for slide preparation & 
histological study) held in the animal house of PGMI, 
Lahore, in which 12 male, Wistar rats of age 6-8 
weeks (excluding the females, < 6 weeks old, < 150 g 
weight, sick and ailing rats), weighing 175-200 g were 
selected. Rules and regulations laid down by the 
Ethical review board of Postgraduate medical 
institute, Lahore were followed & their ethical 
permission taken. The sampling technique adopted 
was by simple random sampling, with the help of Stat 
Trek's Random Number Generator. Group A was kept 
as control and group B as experimental. 
The animals were acclimatized for a week; food and 
water were made available ad libitum, with 
maintenance of 12-hour light and dark cycle and 
temperature maintained at 25-30°C. Triazophos was 
given in the sub chronic dose, 8.2 mg/kg body weight 

th 8 
(1/10 of LD50) to the group B as dilution solution 
through oral gavage while same quantity of distilled 
water was given to the group A for 21 consecutive 

9 days. Parametric data was noted on weekly basis. 
The rats were sacrificed on day 22, their kidneys 
dissected out and preserved for H & E slides 
preparation and histological examination for 
micrometric measurement of tubular diameters. 
Four proximal and four distal convoluted tubules 
(sub capsular, mid-cortical, juxtamedullary and 

 10 
medullary) were selected per high power field 
(40X); for each slide; both the vertical and horizontal 
diameter between the opposite basement 
membranes of each tubule was measured and then 
average taken. Finally, the mean diameters of PCT 

11 
and DCT were determined for each animal. For 
micrometry, an eyepiece micrometer scale and a 
stage micrometer slide were used. On the stage 
micrometer slide, a 1 mm scale was engraved.  This 
0.01 mm scale was divided into 100 equal divisions. 
15 divisions of eyepiece micrometer were equal to 4 

12
stage micrometer divisions.
100 stage divisions = 0.01mm = 1000 µm
1 stage division      = 1000/100 = 10 µm
15 divisions of eyepiece micrometre = 4 stage 
divisions (40 µm) 
1 division of eyepiece micrometre = 40/15 = 2.66 µm
The measured average diameter of each tubule was 

13multiplied by 2.66 to get the exact tubular diameter.
Data was analyzed by SPSS version 22.0. 
Independent sample t-test was used to compare the 
mean diameters of PCT and DCT in both groups. 
Fisher's exact test was used to analyze the proximal 
and distal tubular epithelial cells for cytoplasmic 
vacuolization and loss of brush border.

Results
Diameter of PCT/DCT: The mean diameters of PCT 
and DCT in both group A and B were taken. 

29

Fig 1: Photomicrograph Showing the Horizontal and 
Ver�cal Proximal Convoluted Tubular Diameter (PCTH/
PCTV) and Distal Convoluted Tubular Diameter (DCTH/
DCTV) through Micrometer. H&E X400

Table I: Mean Diameter Comparison PCT and DCT among

Groups

Independent sample t test
*p value ≤ 0.05 is considered sta�s�cally significant
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Loss of Brush border
Fisher's exact test showed that there was statistically 
significant association between loss of brush border 
PCT and groups (Table II Figure 2, 3)

Discussion
In the present study, subchronic dose of triazophos 
i n d u c e d  n e p h r o t o x i c i t y  e v i d e n c e d  b y  

14
histopathological changes in the kidneys.  The most 
marked change observed in the H & E kidney slides of 
rats of group B was increased tubular diameter 
measured by using micrometric grid under light 
microscope (Table I, Fig. 1), due to cellular 
hyperplasia leading to tubular dilation & ultimate 

30

Table II: Distribu�on of Loss of Brush Border (PCT) 

Among Groups

Fisher's exact test
*p value ≤ 0.05 is considered sta�s�cally significant

Cytoplasmic Vacuolization (PCT/DCT):
Fisher's exact test showed that there was statistically 
significant association between cytoplasmic 
vacuolization in PCT and DCT among groups. (Table 
III, IV; Figure 2, 3)

Table III: Distribu�on of Cytoplasmic Vacuoliza�on (PCT)

Among Groups

Fisher's exact test
*p value ≤ 0.05 is considered sta�s�cally significant

Table IV: Distribu�on of Cytoplasmic Vacuoliza�on (DCT)
Among Groups

Fisher's exact test
*p value ≤ 0.05 is considered sta�s�cally significant

Fig 2: Photomicrograph of group A kidney cortex showing

glomerulus (Red), parietal (Blue) and visceral (Dark-Green)

layers of Bowman's capsule (Black), tu� of capillaries 

(Aqua-Blue), proximal tubules (Light-Green) with brush 

border (Orange) and distal convoluted tubules (Yellow). 

H&E stain X400.

Fig 3: Photomicrograph kidney cortex in group B showing
glomerulus (Red), parietal (blue) and visceral layers 
(Dark-Green), Bowman's space (Black), glomerulus (Pink),
distal (Yellow) & proximal tubules (Light-Green) loss of 
brush border (Orange), protein cast (Grey), conges�on in
the blood vessel (Brown) and vacuole (Aqua Blue). H&E 
stain X400.
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epithelial necrosis, degeneration and desquamation 
with granular debris in the tubular lumen. This 
increase in diameters was statistically significant (p-
value <0.001).
Pesticides exhibit their harmful effects due to 
induction of oxidative stress in the cells and 

16 
generation of free oxygen radicals. The reactive 
oxidative radicals cause anatomical and functional 

17 
alterations in the mitochondria of cells.
In group B, all rats had moderate to severe 

15 
interrupted brush border (Table II, Fig 3). This loss of 
brush border was statistically significant (p value< 
0.002). Cytoplasmic vacuolization of PCT (Table III, 
Fig 3) and DCT (Table. IV, Fig 3) in the rats of group B 
was also statistically significant.
The loss of brush border results when lysosomal 
degradative enzymes damage the glycocalyx thus 
disrupting the microfilaments making the structure 
of microvilli onto the cytoskeleton of cells as well as 

19 cell membrane disruption. Disturbed ionic balance 
in the organelles underlie the formation of multiple 
membrane vesicles which fuse to form vacuoles 
causing breakdown of organelles and finally cell 
death as already explained by Elhalwagy in 2016 in a 
study on effects of triazophos on liver and kidneys of 
rats 20.
Commonly used pesticides like triazophos, persist in 

21the environment and food chain.  Jain et al, in 
17 22 

2010.  Ghaffar et al, in 2014 and Mohineesh et al, in 
232014  conducted studies on triazophos and its 

subchronic dose's effects on body tissues. They all 
proved that triazophos adversely effects the body 
organs. Rahman and Sattar in 2018 conducted a 
study on effects of different doses of pesticides on 

24
body tissues.
The present study was conducted to observe the 
persistence of organophosphorus pesticides in the 
food chain of Pakistan, the present status of which is 
quite alarming for the health of mankind, as rampant 
usage of pesticides on crops is tenfold high in 
Pakistan as compared to other countries. The 
limitations of the present study were the 
unawareness among the general population about 
the hazards of the rampantly-used pesticides and 
insecticides on almost all the crops and the 
persistence of their residues in the fruits and 
vegetables. The gravity of the situation and the 
unawareness towards its seriousness seems like a 

hidden iceberg and need further probing into the 
matter. 
Conclusion
The results confirm the potential adverse renal 
histopathological effects on the proximal convoluted 
tubules in male, Wistar rats due to ingestion of 
triazophos, a commonly used pesticide. Pesticides 
induce inflammatory changes in convoluted tubules 
leading to tubular dilatation and hyperplasia more in 
PCT owing to the extensive exposure of toxic 
substances in the proximal tubules and resultant 
increased PCT mean diameter.
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