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ABSTRACT 
The present study deals with the maternotoxicity of leachate from Combined Effluent Treatment Plant CETP Pali, 
Rajasthan, India when administered to Swiss albino mice during various stages of reproductive cycle. An attempt has 
been made to study the maternotoxic effect of sludge leachate obtained from CETP, Pali which receives effluent 
exclusively from textile and dyeing industries located at Pali. Sludge leachate was diluted with water according to dose 
concentration of 1/100 and 1/10 respectively and then  administered to Swiss albino mice during three different stages  
of gestation like prior to and throughout gestation , organogenetic and growth phase along with control group receiving 
simple tap water  in order to access the most vulnerable stage. Research finding reveals that the treated sludge leachate 
from CETP, Pali at the tested dose levels produced maternal toxicity to certain extent. Maternal toxicity due to sludge 
leachate was evident by significant reduction in body weight gain, substantial loss of body fur and restlessness. The toxic 
symptoms in mothers were muscular tremors, ataxia, convulsions, hyper salivation, lacrimation and restlessness  
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INTRODUCTION 
Industrialization is believed to cause inevitable problems, such as pollution of air, water and soil. Water 
pollution due to industrial processes has attained serious dimensions in India [1]. Both, the quality and 
quantity of ground water is severely threatened by industrial sewage. Among the industries, textile 
industry plays a major role in modern civilization. It  is an important industry in Rajasthan, accounting for 
nearly 20 percent of the investment made in the state, contributing over 7.5 percent of India's production 
of cotton and blended yarn (235,000 tonnes in 2002-03) and over 5 percent of fabrics (60 million sq 
meters). Rajasthan has a leading position in spinning of polyester viscose yarn & synthetic suiting and 
processing. State is also famous for printing & dyeing of low cost, low weight fabric. Jodhpur, Pali, Balotra, 
Jasol and Bituja are the major clusters of small scale industries engaged in printing and dyeing of low cost 
fabric Around 1640 industries are presently operating in these clusters [2]. Water pollution due to textile 
industry is the topic of major concern as they discharge large quantity of effluent into nearby water 
bodies. Central Pollution Control Board has listed the dye industry as one of the heavily polluted 
industries [3].Textile mill operations consist of weaving, dyeing, printing and finishing. Many processes 
involve several steps, each contributing a particular type of waste, which may invite many diseases: both 
occupational and general [4,5] and consequently escalating the economic cost. Textile industry has long 
been known to pose health risks causing respiratory diseases like byssinosis and asthma from cotton dust 
exposure [6,7] and noise induced hearing loss [8]. The above situation can be well depicted in Western 
Rajasthan, in India, on both the sides of river Bandi (located in Pali) that is considered as the lifeline of 
people living there. It houses a number of industries (textile and dyeing) that have seen a phenomenal 
growth during the last two decades. Studies conducted by Mohnot and Dugar [9] and Mohnot and Durve 
[10] have reported that various industrial units located in the three towns of Jodhpur, Pali and Balotra 
use about 77000 - 80000 tonnes of chemicals annually. However, potentially hazardous agents and 
situations are encountered in this industry, some of which might even influence the reproductive health 
[11]. These include solvents, dyes, noise, heat, vibrations, and prolonged standing, heavy metals etc. 
Humans may also be affected from exposure to agents that interfere with ovulation or spermatogenesis 
[12]. Exposure to such chemical compounds can produce a spectrum of adverse reproductive effects 
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including chromosomal changes, mutations, sperm abnormalities, early or late foetal loss, still births, 
decreased birth weights, altered sex ratio, birth defects and childhood malignancies. 
In the present study, an attempt has been made to study the effect of leachate of sludge obtained from 
CETP which receives effluent exclusively from textile and dyeing industries located at Pali, when 
administered during various stages of gestation) to Swiss albino mice.Female mice were given doses in 
three different stages in order to access the most vulnerable stage .The dose was given in phase manner.  
 
MATERIALS AND METHODS 
Study area: The industrial effluent affected area is located along the river Bandi. In Pali town there are 
about 1640 industries comprising of dyeing and printing units. Approximately 36 million litre per day 
(mlpd) industrial effluents containing high pH, chemical oxygen demand (COD), biological oxygen 
demand (BOD), total dissolved solid (TDS), total suspended solid (TSS), sulphates and sodium are 
generated and discharged every day in the Bandi river [13]. 
Test substance: Test substance used is sludge, collected from drying beds of Combined Effluent 
Treatment Plant (CETP), Pali. The biologically and chemically treated sludge was collected, dried in oven, 
powdered and mixed in the ratio of 1:1. It was diluted 10 times with water and then homogenized and 
filtered. This filtrate served as 100% leachate, which was then diluted with water according to dose 
concentration of 1/100 and 1/10 respectively. 
Test animal: Five to six weeks old Swiss albino mice, weighing about 20 g, were paired in the ratio of 3 
females: 1 male. The females were checked for the presence of vaginal plug every morning. The day a 
vaginal plug was seen was taken as day 0 of gestation and the female was presumed to be pregnant. Such 
females were caged singly and were assigned randomly to the different dose groups. They were given 
dose concentration of leachate according to the group 1/10 and 1/100 and the control group received 
simple tap water daily. During different periods of organogenesis in three phases. The data was 
statistically evaluated using Student’s t- test [14] and one tailed Mann - Whitney U - test [15]. 
Experimental protocol:  
Phase 1: General fertility and reproductive performance 
Phase II: Embryonic toxicity study: Exposure on day 6 through 15 of gestation  
Phase III: Treatment during growth period and during weaning 
Phase 1: General fertility and reproductive performance 
Leachate was diluted to different concentrations and was administered to animals in drinking water ad 
libitum. Ten male mice per test group were treated for 60 days and thirty females were exposed for 14 
days to cover the periods of spermatogenesis and ovulation respectively. The female and male mice were 
then kept in breeding cages in the ratio of 3:1. Exposure of inseminated females was continued 
throughout pregnancy and lactation. 
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Phase II: embryonic toxicity study: Exposure on day 6 through 15 of gestation  
5-6 weeks old Swiss albino mice were paired in the ratio of 3 females: 1 male. Females were checked for 
the presence of the vaginal plug. The day a plug was seen was taken as day 0 of pregnancy. Pregnant 
females were caged singly and were assigned randomly to the different dose groups and were treated 
with dose from day 6th till day 15thof gestation to cover the period of organogenesis.  
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Phase III: treatment during growth period and during weaning (from 15th day till parturition) 
Ten inseminated females per test group were treated during the last quarter of pregnancy i.e. from 15th 
day till parturition and treatment was continued during lactation up to weaning stage. 
15 FEMALES 0 6 15 18- 

RESULT  
Average maternal weight gain of control females during pregnancy in phase I i.e, exposure to leachate 
prior to and throughout gestation, was recorded as 11.73+2.02 g. (Table 1). The pregnant animals treated 
with low dose (1/100 dose concentration of leachate) showed some signs indicative of leachate poisoning 
i.e. pus formation in eyes followed by lacrimation, deformities in limbs and facial tumors including 
adverse effects on maternal weight gain, which decreased, to 8.31+1.83 g as compared to that of control 
i.e. 11.73+2.02 g. (Table 1). The higher dose of leachate in drinking water (1/10 dose concentration) 
reflected greater toxic effect as compared to the lower dose. It showed statistically significant decrease in 
weight gain by mothers i.e. 6.72+1.66 g as compared to that of control i.e. 11.73+2.02 g. (Table 1). In all 
the groups, there occurred no mortality among the treated dams. 
During Phase II i.e., when pregnant female mice were exposed to leachate from day 6th through day 15th of 
gestation to cover the period of organogenesis , average maternal weight gained by females of control 
group  during the entire pregnancy was recorded, as 13.14 +1.96 g. with no toxic symptom during the 
entire gestation period. The pregnant animals treated with 1/100 dose concentration of leachate in this 
phase showed signs indicative of leachate poisoning, such as muscular tremors in few females. 
Lacrimation and facial tumors were also seen and  adverse effects on average maternal weight gain, 
which was reduced to 7.07+1.26g (Table 2a), Higher dose of leachate elicited a significant reduction in the 
weight gain by mothers during the gestation period (5.33+1.40 g) as compared to that of control 
i.e.13.14+1.96 g) but no mortality occurred  (Table 2a ). It is fetotoxic as is evident by significant 
reduction in fetal body weight, increase in number of immature or stunted, dead and resorbed foetuses 
and significant decrease in placental weight of the treated mother in phase II (Table 2b ) .  
During Phase III i.e., when pregnant female mice were exposed to dose concentrations of leachate from 
15th day till parturition i.e. during last quarter of pregnancy, it exhibited reduced weight gain by treated 
dams (Tables c). The high dose was more effective in lowering maternal weight gain. The average weight 
gained by the dams of control group during growth phase of gestation was 12.88+ 1.96g and no female 
died during this period. (Table c). When treated with low dose of leachate, the pregnant females gained 
less weight than the control ones. External abnormalities like limb deformation, facial tumors were 
recorded. Higher dose of leachate showed significantly less gain in body weight (6.40+1.67g*) and limb 
deformity during pregnancy. Four out of ten females delivered their pups on day 25 of gestation showing 
delayed parturition process.  

 
Table 1 : Effect of leachate on maternal weight gain during Phase I 

Dose 
given  

No. of 
females 
examined 

Preimplantation 
period 

Organogenetic 
period 

Growth 
period 

Total  

Control 9 2.37+0.97 2.37+0.97 4.67+1.94 11.73+2.02 
1/100 9 0.84+0.89 2.12+1.04 5.33+1.35 8.37+1.83 
1/10 9 0.82+0.85 2.38+1.19 3.51+1.23 6.72+1.66* 

                Student’s T test  * Significant difference (p<0.05) 
  **Highly Significant difference (p<0.01) 
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DAMS SACRIFICED 

Bhargava and Tiwari 



 

RJCES Volume 1 [2] June 2013 www.aelsindia.com 45 | P a g e  

 
Table 2: Reproductive performance of mice treated with sludge leachate Phase II 

Dose 
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weight (g) 
Mean+SE) 

Sex ratio Immature or 
stunted 
foetuses 
Mean+SE 

Mean 
+SE 

Mean+SE Mean+SE 

Control  10 4.6+0.77 4.5+0.76 1.20+0.07 52.3%:54.7% 0 0 0.4+0.07 0.13+0.01 
1/100 10 3.2+0.68 1.9+0.67 0.96+0.21 57.8%:42.1% 0.4+0.23 0.4+0.23 0.5+0.23 0.09+0.02 

1/10 10 5.5+0.91 3.0+0.85 0.54+0.17* 56.6%:43.3% 1.0+0.85 1.0+0.85 1.4+0.85 0.06+0.01* 

Student’s T test   * Significant difference (p<0.05) 
   **Highly Significant difference (p<0.01) 
 

Table 2 b Effect of leachate on maternal weight gain during Phase II 
Dose 
given 

No. of 
females 
examined 

Preimplantation 
period 

Organogenetic 
period 

Growth period Total  

Control 10 2.46+0.85 5.1+0.75 4.78+1.70 13.14+1.96 
1/100 10 0.86+0.87 2.31+1.10 3.89+0.96 7.07+1.26 
1/10 10 0.52+0.70 1.75+ 0.80 3.05+ 1.17 5.33+1.40* 
(Source: Himani et al.,2008) 
Student’s T test  * Significant difference (p<0.05)**Highly Significant difference (p<0.01) 
 

Table 3  Effect of leachate on maternal weight gain during Phase III 
Dose 
given  

No. of 
females 
examined 

Preimplantation 
period 

Organogenetic 
period 

Growth period Total  

Control 10 2.21+0.89 5.11+0.68 5.75+1.87 12.88+1.96 
1/100 10 1.04+0.88 2.15+1.05 5.60+1.39 8.78+1.86 
1/10 10 0.74+0.85 2.25+1.18 3.37+1.22 6.40+1.67* 
Student’s T test  * Significant difference (p<0.05) 
  **Highly Significant difference (p<0.01) 
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DISCUSSION 
The high dose of sludge leachate was more effective in lowering the maternal weight gain. This could 
probably be associated with the decrease in the litter size, which may be due to implantation failure and 
increase in the number of resorptions. Similar association has also been reported by Kavlock et al. [16] 
and Rands et al. [17]. Aluminium induced maternal toxicity was evidenced by significant reduction in 
body weight gain by Albina et al. [18]. The effluent is highly toxic in nature as it contains high suspended 
solids, COD, dye and chemicals along with high concentration of heavy metals like Cu, Cd, Cr , Pb Co, Cd, 
Zn, Ni, Mn and Fe as reported by S. Manzoor et al [19] and  Jahnavi KRM et al.[20].  The dye effluent 
contaminates the surface and ground water, thereby making it unfit for irrigation and drinking [5]. The 
dye effluent contains certain chemicals that could be toxic, carcinogenic or mutagenic to living organisms 
[21]. The decreased body weight gain is also evident in study by Suryavathi et al [11] when  untreated 
(Influent) and treated (Effluent) textile dye wastewaters was administered for 15 days orally to adult 
Swiss albino rats (age: 85-90 days) and mice (40-50 days) resulted in decreased body weight (7-25%) 
and reproductive organ weight (testis, epididymis, prostate gland and seminal vesicle, 2-48%).Decrease 
in body weight of the test animals may be attributed to the effect of TCA (trichloroacetic acid ) used as an 
auxiliary in textile dying processes [22] . Maternotoxic symptom like excessive lacrimation irritation of 
the eyes and mucous membranes resulting in excessive tears and cramp of the eyelids (blepharospasm)) 
has been supported in a study using 1-(4-Chlorophenyl)-ethanone, also known as p-chloroacetophenone, 
used as an intermediate for manufacture of heteroaryl thiazole dyes [23, 24 25] . The ethylene glycol 
ethers widely as solvents in textile industry to prevent spotting in printing or dyeing is moderately 
irritating to the eye, producing acute pain, inflammation of the membranes, and corneal clouding which 
persists for several hours [26] . Significant reduction was found in average placental weight of dams 
treated with high dose of leachate. A similar influence on the placental weight has been reported in mice, 
guinea pigs and rabbits [27]. Similar results of maternal toxicity due to sludge leachate were obtained 
from a study  on swiss albino mice when  dye wastewater untreated sludge from Sanganer was 
administered during growth period of gestation [28]. 
Hence, the present study has clearly brought out that the sludge from the textile industry, which after 
being treated both biologically and chemically is dumped in open landfills here drying beds of River 
Bandi, and with the potential of mixing with ground and surface water, may pose serious threat to human 
especially pregnant females, babies and fetuses and other mammalian fauna of the area.  
 
SUMMARY 
From the present investigation, it appears that the leachate when administered with 1/100 and 1/10 
concentration in drinking water during all three phases of reproductive stages revealed significant 
reduction in  maternal weight gain, the toxic symptoms in mothers ranged from muscular tremors, ataxia, 
convulsions, hypersalivation, and excessive lacrimation to restlessness and lethargy. It is fetotoxic as is 
evident by reduced fetal body weigth.  
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RECOMMENDATIONS 
Our investigation is a step towards evaluating such adverse effects on the reproductive aspects and it is 
evident by the results obtained that they could serve as baseline data for the toxic manifestations of 
pollution caused by dyeing industry. 
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