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Abstract— The presence of certain chemical pollutants in environment plays an important role in altering various biological 

functions. Anilines are widely used in the preparation of pesticides, herbicides, plants, pharmaceuticals and dyes. The present 

review aims at highlighting the toxic and detrimental effects of aniline on animal model. We believe that this review will 

provide valuable information on toxicological profile of aniline which will further help in devising safe guidelines for the usage 

of aniline in a suitable manner. Aniline has shown increases the methemoglobin level in blood. A derivative of aniline, 3,4 

dichloroaniline, has shown to affect the male reproductive system by increasing the frequency of structural and numerical 

abnormalities in sperms, decreasing sperm count and motility. In female fishes, it, decreased fecundity, caused hormonal 

disruption and histological changes in the ovaries. In rats, aniline hydrochloride did not show any teratogenic effect but the 

pregnant rats showed increased spleen weight, decreased RBC count and methemoglobinemia. 
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1. Introduction 

 

Presence of certain chemical pollutants or contaminants in 

food, air water or soil plays an important role in altering 

various biological functions. Daily exposure to them can be 

very toxic to the health of human beings, animals and plants 

as well. One of the main groups of anthropogenic 

environmental contaminants that are commonly present in the 

environment are aromatic amines. The majority of aromatic 

amines are cytotoxic or genotoxic to living things [1] and 

make up 12% of synthetic substances that are thought to be 

probable carcinogens. [1]. 

 

An important family of polluting aromatic amines that poses a 

substantial threat to the environment is aniline [3,10]. Otto 

Unverdorben used destructive distillation to isolate aniline for 

the first time in 1826 from indigo. Pesticides, herbicides, 

paints, medicines, and dyes are all made using aniline and its 

derivatives [3,4]. Due to their ongoing use, aniline and its 

derivatives are continuously discharged into the environment 

through industrial effluents, unintentional spills, and direct 

application to the soil [3,5,6]. The soil and aquatic habitats are 

where aniline is primarily deposited and contaminated 

[10,11]. 

 

Two times in China, significant amounts of aniline were 

unintentionally spilled, contaminating aquatic habitats and 

posing a serious risk to human health and the health of other 

life forms [6,5]. An organic pollutant that is very resistant to 

abatement, aniline is on the EPAS's priority pollutants list 

because it is poisonous and persistent [10]. Due to its 

increasing use worldwide and the possibility of environmental 

contamination, aniline may continue to constitute a serious 

hazard to the environment[6,12]. In vitro cell cultures [17], 

eukaryotic organisms [15] (Brennan et al., 1997), and animal 

models [13, 14] have all been the subject of few 

investigations on aniline's harmful effects.  

 

The clinical manifestation of toxicity due to considerable 

exposure of aniline is fairly well documented. Aniline's early 

toxicity is typically accompanied by methemoglobin 

production and erythrocyte destruction [16,2]. Additionally, 

exposure to aniline causes spleen toxicity, which in rats 

manifests as haemorrhage, capsular hyperplasia, fibrosis, and 

a variety of sarcomas [18]. The available literature suggests 

that aniline causes serious environmental problems, aquatic 

ecosystem problems and also severe health hazard to human. 

The present review aims at highlighting the toxic detrimental 

effects of aniline on animal model. Since aniline is used so 

widely, it is very likely for us humans and animals to come 

into it’s contact. Hence, more studies about the effects of 

aniline are of utmost importance. 
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2. Methodology 
 

2.1 Literature survey strategy  

The author followed PRISMA, the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses. The majority of 

the time, recommendations are used to publish both 

systematic reviews and meta analyses. Recommendations are 

a minimal collection of things based on evidence. The author 

focused on both experimental and non-experimental studies, 

using three internet databases, including Google Scholar, 

PubMed, and Science Direct. Research articles published 

between 1970 and 2022 were searched for using search 

engines. 

 

2.2 Data extraction 

The first studies that were scanned were those that came up in 

the search engines. Using Microsoft Excel, relevant studies 

were imported and tallied based on their abstract, goal, and 

findings. 

  

3. Results and Discussion  
 

3.1 Studies on the general effects of aniline  

In a study conducted by [16] of 5mg and 15mg were orally 

given to human volunteers. At these doses, no effects of 

aniline were seen. Doses ranging from 25 to 65 mg caused an 

increase in methaemoglobin in the blood. He also extended 

his study in rats, doses of 0, 5, 20, 40, 100, 200, 300, 1000 

mg/kg bw aniline were given orally and intravenously. 

Methaemoglobin levels increased in a dose-dependent manner 

in the blood of the animals after 1 to 4 hours of treatment. 

From this study we conclude that aniline causes rise in 

methaemoglobin. According to a study conducted by [19] p-

Chloro aniline (PCA) was given to rats orally at doses 0, 5, 

10, 20, 40, 80 mg/kg BW and mice at doses 

0,7.5,15,30,60,120 mg/kg BW for a 13 weeks. In both rats 

and mice, a decrease in the body weight was observed in the 

treated animals. Also, at dose 80mg/kg bw there was an 

increase in spleen weight of rats. The methaemoglobin 

concentration for all dosed rats and mice was significantly 

greater than control. The leucocyte count and lymphocyte 

count were markedly increased for rats at 40mg/kg. Higher 

aniline hydrochloride concentrations caused a noticeable 

slowdown of the flies' movements to the point where some of 

them were shaking in the bottom of the vial [20]. 

Accordingly, a study by [21] exposed male Wistar rats in 

groups to concentrations of 9.2, 32.4, 96.5, and 274.9 mg 

aniline/m3 through their noses exclusively over the course of 

two weeks (days 0–11), with a two-week postexposure period 

(up to day 28) coming after. This exposure regimen was six 

hours per day, five days per week. Without causing any 

clinical symptoms, concentrations up to and including 30 

mg/m3 were tolerated. Rats exposed to levels of 90 mg/m3 

and higher developed cyanosis (blue colouring of the skin in 

places that could be seen), whereas rats exposed to levels of 

270 mg/m3 also showed tachypnea, laboured breathing 

patterns, increased salivation, and an ungroomed hair coat. 

Hb, red blood cell count, and haematocrit all decreased in a 

dose-dependent manner, whereas reticulocyte counts and 

erythrocytes with Heinz bodies increased. Besides this, there 

was also a dose dependent increase in methaemoglobin in 

blood. Thus, we conclude that high doses of aniline are not 

safe for any animal model and causes toxicity by the 

formation of methaemoglobin.  

 
Table.1: Studies on the general effect of aniline 

Model organism Dosage of Aniline duration Inference Reference 

Human 17 males 3 

females 

5,15,25 mg orally 3 days Methaemoglobin increase Jenkins et al., 1972 

Rat 0.93% in water orally - Methaemoglobin increase Jenkins et al., 1972 

Male and Female Rat. - - Decline in growth rate 

and food intake. Henz 

bodies, spleen 

enlargement 

Jenkins et al., 1972 

Male and Female Rat 5,10,20,40,80 mg/kg bw 

orally 

13 weeks Lesions on kidney, liver, 

spleen 

Chhabra,1990 

Male and Female Mice 7.5, 15, 30,60,120 mg/kg 

bw orally 

13 weeks Methaemoglobin increase Chhabra, 1990 

Rat 2mmol/kg orally 0.25,0.5,1,3,6,12, 24, 48 

hours 

Methaemoglobin 

increases lipid 

peroxidation increase, 

congested spleen blood 

vessels 

Khan et al., 1997 

Male Rat 10,30,90,270 mg/m3 

vapour 

2 weeks Cyanosis, increased 

salivation 

Pauluhn, 2004 

 

 

3.2 Studies on carcinogenic and genotoxic effects of aniline 

In one study conducted by [22], aniline hydrochloride was 

given to lung cells and Chinese Hamster Don cell. This 

induced sister chromatid exchange without producing 

chromosomal aberration. Thus, aniline hydrochloride was not 

found to be clastogenic. Another work by[23] showed that 

when up to 25g aniline was injected into oocytes in the pupal 

stage, no evidence of mutagenicity was found in the particular 

locus test in silk worms. [24] Conducted a study in which 

male Sprague Dawley rats were orally given 300mg/kg BW 

aniline. Following the administration, urine was collected 

during the first 24h. The result of the study showed that 

aniline did not show mutagenic activity. However urinary 

metabolites of aniline were mutagenic.in line to this, in a 
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study conducted by [25], Male Swiss mice were given a 

single intraperitoneal injection of aniline at dosages ranging 

from 61 to 420 mg/kg bw. The result of the study showed that 

the amount of sister chromatid exchanges per metaphase rose 

in a dose-dependent way in the bone marrow that was 

harvested 25 hours later. [27] studied the genotoxicity of 4-4’ 

methylenebis 2- chloroaniline (MOCA) in hepatocytes of rats, 

mice and hamster. Exposure of hepatocytes  from mouse, rat, 

and hamster to MOCA csused DNA repair in all species. 

Another study by[19] 344/N rats of were given by gavage p-

Chloroaniline deionized (PCA) water at doses of 0, 2, 6 or 18 

mg/kg body weight, 5 days/week for a period of 103 weeks. 

B6C3Ft mice of both sex were given 0, 3, 10 or 30 mg/kg on 

the same time. Fibrosis of the spleen rose in all PCA-treated 

groups. Sarcomas of the spleen occurred. 

Pheochromocytomas of the adrenal gland have become 

slightly more common. The incidence of hepatocellular 

adenomas or carcinomas was higher in dosed animals. The 

incidence of liver or spleen hemangiosarcomas was similarly 

higher in the high-dose group. These investigations lead us to 

the conclusion that aniline is carcinogenic in both rats and 

mice. Low doses of aniline do not have mutagenic effects, but 

high dosages result in the development of carcinomas and 

sarcomas.  

 
Table. 2: Studies on the carcinogenic and genotoxic effects of aniline. 

Model organism Dosage of aniline Duration Inference Reference 

Chinese hamster Don and 

lung cells 

- - No chromosomal 

abreactions 

Abe and Sasaki, 1977 

Pupal oocyte of silk 

worm 

25µg - No mutagenicity Kawachi et al., 1980 and 

Tazima, 1980 

Male Rat 300mg/kg bw orally - No mutagenicity Tanaka et al., 1980 

hepatocytes of  Rat, 

mouse, hamster 

- - DNA repair McQueen et al.,1981 

Male Rat 3000, 6000, 12000 ppm - No mutagenicity Haworth et al., 1981 

Male Mice 61, 420 mg/kg bw orally 25 h SCE rate increase. 

 

Parodi et al., 1982b, 1983 

 

V79 cell line 20mM - No mutation at HPRT 

locus 

Fassina et al., 1990 

 

V79 cell line 60mM - Mutation occurred Fassina et al., 1990 

 

Male and Female Rats 0,2,6,18 mg/kg bw in 

water 

103 weeks Splenic sarcomas Chaabra et al, 1990. 

 

Male and Female Mice 0,3,10,30 mg/kg bw in 

water 

103 weeks Hepatocellular 

carcinomas 

Chaabra et al, 1990. 

 

3.3 Studies on effects of aniline on reproduction  

According to a study by [30], rats given aniline had many big 

lipid-storing clear cells and a noticeably reduced amount of 

sterol 3-beta dehydrogenase (a precursor to progesterone). 

Endoplasmic reticulum levels dropped or disappeared 

entirely, indicating a severe lack of steroidogenesis-specific 

enzymes. It suggests that aniline prevents steroidogensis from 

occurring in the corpora lutea. Thus, it can be concluded that 

aniline alters the process steriogenesis in rats. In line to this, a 

work done by [31], pregnant Fischer 344 rats were given, 

with the help of gavage, aniline hydrochloride (10, 30, or 100 

mg/kg/day), on gestational days gestational day 7 through 

parturition. To Fischer 344 rats, aniline hydrochloride was not 

teratogenic. Thus, it can be concluded that at low doses, 

exposure to aniline is not teratogenic.  According to a study 

conducted by [32], reproductive harm of p-Nitroaniline in rats 

was studied in F0, F1 and F2 generation. Male fertility index 

and pregnancy rate did not alter in the F1 generation. When 

the testes and epididymides of the F0 mice were examined 

histopathologically, no abnormalities that might have affected 

fertility were found. Thus, it can be concluded that low doses 

of aniline have no effect on mating, gestation, and lactation. A 

study was carried by [33] reported the effect of exposure to 3 

4 dichloroaniline on certain histological structures in the 

experimentally raised estuarine mysid Mesopodopsis slabberi 

fish. For 48 hours, the mysids were subjected to various 

sublethal concentrations of 3,4-DCA (0.10, 0.30, 0.50, 0.90, 

1.00, 1.10, 1.20, 1.30, and 1.40 mg/L). Multiple tissues 

underwent histological analysis to look for harm in organisms 

exposed to doses greater than 0.30 mg/L.  3,4-DCA certainly 

had an impact on gonads, as evidenced by the accumulation 

of this poisonous chemical and structural abnormalities. Thus, 

it can be concluded that derivatives of aniline can be 

detrimental to fish reproductive health. In line to this [34] 

revealed effects of 3,4-dichloroaniline (3,4-DCA) on rat 

testicular enzyme activity as a biological marker. Alkaline 

phosphatase (ALP) and acid phosphatise (ACP) activities in 

this study considerably increased at a lower concentration of 

3,4-DCA and significantly decreased at a greater 

concentration of 3,4-DCA. Besides this, the activity of LDH 

(Lactate dehydrogenase) and LDH-X (Lactate dehydrogenase 

X) reduced significantly, demonstrating that 3,4-DCA can 

have an impact on how spermatogenic cells function..  

According to a study by [35] oral administration of 3,4-

Dichloroaniline (3,4-DCA) for 30 days at doses of 13.83, 

27.67, and 55.33 mg/kg bw resulted in a significant dose-

dependent decrease in the activity of the mitotic index in 

spermatocytes and altered the chromosomes of spermatocytes. 

This study showed that aniline caused chromosomal 

abnormalities in mice. In a study by [36] pregnant rats 

received in utero dosages of 31g/kg/day and 93g/kg/day from 

7 days post coitus till birth. The result of the study showed 

that administration of high doses of aniline during pregnancy 

reduced anogenital distance (AGD) in male rat pups. None of 

the male animals had any gross morphological or 

spermatogenic abnormalities, according to a histological 
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analysis of the testes using periodic acid-Schiff staining, 

Ddx4/Vasa and 3-beta-HSD staining specifically for germ 

cells and Leydig cells, respectively. [37] carried his research 

even further to look at the potential effects of aniline on 

female reproductive development. From 7-day post coitus till 

delivery, pregnant Das received an intrauterine exposure to 

aniline at dosages of 31 ng/kg/day and 93 ng/kg/day. The 

overall number of ovarian follicles was lower in the treatment 

groups, according to immunohistochemical labelling with 

Amh. According to the expression of the oocyte-specific 

factor Ybx2, follicle counts in both the aniline treated groups 

showed a noticeably lower number. When compared to 

controls in all treatment groups, the number of primordial 

follicles was roughly reduced to 50% in females treated with 

aniline. Thus, it can be concluded that aniline reduces follicle 

count and thus affects fertility. Also, the effects of the aniline 

derivatives 1,1-naphthylamine (1-NPA), 3,4-dichloroaniline 

(3,4-DCA), and 4,4′-methylenedianiline (4,4′-MDA) at 

concentrations of 10.0 and 100.0 mg/L were examined by 

[38]. All of the tested aniline derivatives were found to lower 

testosterone (T) levels in H295R cell line. There was also an 

up-regulation of CYP19A and a down-regulation of StAR or 

CYP17 genes [38]. Thus, we conclude that aniline causes a 

disturbance in sex hormone ratio. The reproductive response 

of the Javanese medaka fish, exposed to 3,4-DCA, was 

examined in a study by [39]. The most exposed group (250 

g/L) experienced a significant decrease in spawning rate and 

fertilisation. Females exposed to 250 g/L had extremely low 

gonadosomatic indexes (GSI). These findings demonstrate 

that 3,4-DCA affects gonadal tissue and fertility, impairing 

Javanese medaka reproduction. Thus, it can be concluded that 

aniline causes a reduction in the reproductive output of fish 

Javanese medaka.  

 
Table.3: Studies on effects of aniline on reproduction 

Model organism  Dose of aniline  Duration Inference  Reference  

Female rat  - - Corpora lutea exhibited 

lipid storing cells. 

Decrease in sterol 3beta 

dehydrogenase  

Hatakeyama et al., 1971 

Female rat 10,30,100mg/kg bw Gestational day 7 to 

parturition  

Maternal toxicity  Price et al., 1985 

Male and female rat 0,0.25,1.5,9.0 in corn oil 

orally 

14 weeks before to 

mating, during mating, 

gestation and lactation 

Decrease in pregency rate 

of f0 generation 

Nair et al., 1990 

Male and female Mysid 

Mesopodopsis slabberi 

fish 

0.10,0. 30,0.50 ,0.90, 1.10, 

1.20, 1.30,1.40 mg/l 

48 h Lesions and histological 

damage in gonads  

Sardo et al., 2005 

Male rat 39, 81 mg/kg bw orally - ALP (alkaline 

phosphatase) and ACP 

(acid phosphatise) 

activities increased 

significantly at a lower 

concentration of 3,4-DCA 

and decreased 

significantly at a higher 

concentration of 3,4-DCA 

Zhang and Lin, 2009 

Male rat 13.33, 27.67,55.33 mg/kg 

bw orally 

30 days Decrease in mitotic index 

of spermatocytes  

Eissa et al., 2012 

Male Rat  31, 93 mg/kg bw 7 days post coitus till 

birth 

Reduction in AGD of 

pups  

Holm et al., 2015, 

Female Rat 31, 93 mg/kg bw 7 days post coitus till 

birth 

Reduction in AGD of 

pups  

Holm et al., 2016 

H295R cell line 10, 100 mg/l bw - up-regulation of CYP19A 

and a down-regulation of 

StAR or CYP17 genes. 

Bhuiyan et al., 2019 

Male zebra fish  0.024, 0.12, 0.6, or 3.0 

mg/L for 3,4-DCA; 0.04, 

0.2, 1.0, or 5.0 mg/L for 1-

NPA; and 0.2, 1.0, 5.0, or 

25 mg/L for 4,4′-MDA 

- reduced testosterone 

levels and elevated 17-

estradiol/testosterone 

ratios 

Bhuiyan et al., 2019 

Javanese medaka fish 250g/l - slowdown in the 

development of the 

female gonads 

Ibrahim et al., 2021 

 

4. Conclusion and Future Scope 
 

The available literature suggests that aniline and its 

derivatives alter the biological activities of various organisms. 

Higher doses of aniline cause the formation of 

methaemoglobin in blood. It also increases the risk of 

developing carcinomas and sarcomas. It affects the 

reproductive system of both male and female. In fishes, it has 

shown to reduce the fecundity and cause histological and 
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morphological alterations of the gonads. In rats, it causes 

disruption of the hormonal levels, affecting the reproductive 

output of the animal. It also lowers the sperm count.  .in male 

and gives rise to chromosomal abnormalities. Thus we 

conclude that aniline and its derivatives cause harm to the 

reproductive system and general health of animals and man.  

 

Authors contribution 

The first author, Vaibhavi Ingle carried out the literature 

review of the general effects of aniline. The second author, 

Varsha Dhurevy carried out the literature review of the 

genotoxic and carcinogenic effects of aniline. Rashmi Urkude 

carried out the literature review of the effects of aniline upon 

the reproductive system. 

  

Data availability 
The data that support the findings of this study is freely 

available at Pubmed and Google scholar. The data set 

generated during are also available form the corresponding 

author on reasonable request.  

 

Conflict of Interest 

No competing interests were disclosed by the author before to 

this article's publication. 

 

Funding Sources  

None.  

 

Acknowledgment  
We would like to thank Dr. Varsha Dhurvey for providing us 

the opportunity to prepare this review paper and proving us 

the facilities that enabled us to prepare this paper. 

 

References 

 
[1]. D. Kim, F. Guengerich, “Cytochrome p450 activation of 

arylamines and heterocyclic amines,” Annual Review of 

Pharmacology and Toxicology, Vol. 1, Issue 45, pp.27-49, 2005 

[2]. Y. Kim, “The effect of an unusual workshift on chemical toxicity 

II. Studies on the exposure of rats to aniline,” Fundamental and 

Applied Toxicology, Vol. 1, Issue 7, pp.144-152, 1986. 

[3]. Q. Liang, M. Chen, M. Zhang, Y. Xu, M. Lin, " Chromosome-

encoded gene cluster for the metabolic pathway that converts 

aniline to TCA-cycle intermediates in Delftiatsuruhatensis AD9,” 

Microbiology, Vol. 10, Issue 151, pp. 3435-3446, 2005. 

[4]. S. Lee, G. Kim, S. Yun, C. Choi, Y. Yi, J. Kim, “Proteogenomic 

characterization of monocyclic aromatic hydrocarbon degradation 

pathways in the anilinedegrading bacterium Burkholderia sp. K24,” 

Public Library of Sciences One, Vol. 4, Issue 11, e0154233, 2016. 

[5]. H. Chen, R. Zhuang, J. Yao, F. Wang, Y. Qian, K. Masakorala, 

“Short-term effect of aniline on soil microbial activity: A combined 

study by isothermal microcalorimetry, glucose analysis, and 

enzyme assay techniques,” Environmental Science and Pollution 

Research, Vol. 1, Issue 21, pp.674-683, 2013.  

[6]. W. Sun, Y. Li, L. McGuinness, S. Luo, W. Huang, L. Kerkhof, 

“Identification of anaerobic aniline-degrading bacteria at a 

contaminated industrial site,” Environmental Science and 

Technology, Vol. 18, Issue 49, pp. 11079-11088, 2015. 

[7]. H. Kahng, J. Kukor, K. Oh, “Characterization of strain HY99, a 

novel microorganism capable of aerobic and anaerobic degradation 

of aniline,” Federation of European Microbiological Societies 

Microbiology Letters, Vol. 2, Issue 190, pp.215-221, 2000. 

[8]. A. Vangnai, W. Petchkroh, “Biodegradation of 4-chloroaniline by 

bacteria enriched from soil,” Federation of European 

Microbiological Societies Microbiology Letters, Vol. 2, Issue 268, 

pp.209-216, 2007. 

[9]. S. Lee, G. Kim, S. Yun, C. Choi, Y. Yi, J. Kim, “Proteogenomic 

characterization of monocyclic aromatic hydrocarbon degradation 

pathways in the anilinedegrading bacterium Burkholderia sp. K24,” 

Public Library of Sciences One, Vol. 4, Issue 11, e0154233, 2016. 

[10]. M. Mujahid, C. Sasikala, C. Ramana, “Aniline-induced tryptophan 

production and identification of indole derivatives from three 

purple bacteria,” Current Microbiology, Vol. 4, Issue 61, pp.285-

290, 2010. 

[11]. M. Mujahid, M. Prasuna, C. Sasikala, C. Ramana, “Integrated 

metabolomic and proteomic analysis reveals systemic responses of 

rubrivivaxbenzoatilyticus JA2 to aniline stress,” Journal of 

Proteome Research, Vol. 2, Issue 14, pp.711-727, 2014. 

[12]. Y. Jiang, K. Yang, Y. Shang, H. Zhang, L.Wei, H. Wang, 

“Response and recovery of aerobic granular sludge to pH shock for 

simultaneous removal of aniline and nitrogen,” Chemosphere, Issue 

221, pp.366-374, 2019. 

[13]. Y. Okazaki, K. Yamashita, M. Sudo, M. Tsuchitani, I. Narama, R. 

Yamaguchi, S. Tateyama, “Neurotoxicity Induced by a Single Oral 

Dose of Aniline in Rats,” Journal of Veterinary Medical Science, 

Vol. 5, Issue 63, pp539-546, 2001. 

[14]. X. Fan, J. Wang, K. Soman, G. Ansari, M. Khan, “Aniline-induced 

nitrosative stress in rat spleen: Proteomic identification of nitrated 

proteins,” Toxicology and Applied Pharmacology, Vol. 1, Issue 

255, pp103-112, 2011. 

[15]. R. Brennan, R. Schiestl, “Aniline and its metabolites generate free 

radicals in yeast,” Mutagenesis, Vol. 4, Issue 12, pp.215-220, 1997. 

[16]. F. Jenkins, J. Robinson, J. Gellatly, G. Salmond, “The no-effect 

dose of aniline in human subjects and a comparison of aniline 

toxicity in man and the rat,” Food and Cosmetics Toxicology, Vol. 

5, Issue 10, pp-671-679, 1972 

[17]. Y. Wang, H. Gao, X. Na, S. Dong, H. Dong, J. Yu, “Aniline 

induces oxidative stress and apoptosis of primary cultured 

hepatocytes,” International Journal of Environmental Research and 

Public Health, Vol. 12, Issue.,13, pp.1188, 2016. 

[18]. M. Khan, P. Boor, Y. Gu, W. Nancy, G. Ansari, “Oxidative stress 

in the splenotoxicity of aniline,” Toxicological Sciences, Vol. 1, 

Issue 25, pp.22-30, 1997. 

[19]. R.S. Chhabra, “Carcinogenicity of P-chloroaniline in rats and 

mice,” Food and Chemical Toxicology, Vol. 2, Issue 29, pp.119-

124, 1991. 

[20]. E.R. Munoz, B.M. Barnett, “Evaluation of the genotoxicity of 

aniline HCl in Drosophila melanogaster,” Mutation Researech, 

Issue 413, pp.15-22, 1998.  

[21]. J. Pauluhn, “Subacute inhalation toxicity of aniline in rats: Analysis 

of time-dependence and concentration-dependence of hematotoxic 

and splenic effects,” Toxicological Sciences, Vol. 1, Issue 81, 

pp.198-215, 2004. 

[22]. S. Abe, M. Sasaki, “Chromosome aberrations and sister chromatid 

exchanges in Chinese hamster cells exposed to various chemicals,” 

JNCI: Journal of the National Cancer Institute, Vol. 6, Issue 58, 

pp.1635-1641, 1977.  

[23]. T. Kawachi, T. Yahagi, T. Kada, Y. Tazima, M. Ishidate, M. 

Sasaki, T. Sugiyama,  “Cooperative programme on short-term 

assays for carcinogenicity in Japan,” IARC (International Agency 

for Research on Cancer) Scientific Publications, pp.323-330, 1980.   

[24]. K. Tanaka, S. Marui, T. Mii, “Mutagenicity of extracts of urine 

from rats treated with aromatic amines,” Mutation 

Research/Genetic Toxicology, Vol. 2, Issue 79, pp.173-176, 1980.  

[25]. S. Parodi, M. Taningher, P. Boero, L. Santi, “Quantitative 

correlations amongst alkaline DNA fragmentation, DNA covalent 

binding, mutagenicity in the Ames test and carcinogenicity, for 21 

compounds,” Mutation Researech, Issue 93, pp.1-24, 1982. 

[26]. S. Parodi, M. Taningher, P. Russo, M. Pala, M. Tamaro, C. 

MontiBragadin, “DNA-damaging activity in vivo and bacterial 

mutagenicity of sixteen aromatic amines and azo-derivatives, as 

related quantitatively to their carcinogenicity,” Carcinogenesis, 

Issue 2, pp.1317-1326, 1981. 

[27]. C.A. Mcqueen, C.J. Maslansky, B.S. Crescenzi, G.M. Williams, 

“The Genotoxicity of 4,4’-Methylenebis-2-chloroaniline in Rat, 



Int. J. Sci. Res. in Biological Sciences                                                                                                       Vol.10, Issue.4, Aug 2023   

© 2023, IJSRBS All Rights Reserved                                                                                                                                             47 

Mouse, and Hamster Hepatocytes,” Toxlcology and Applled 

Pharmacology, Issue 59, pp.231-235, 1981 

[28]. S. Haworth, “Salmonella mutagenicity test results for 250 

chemicals”, Environmental Mutagenesis, Vol. S1, Issue 5, pp.3-

49,1983.  

[29]. G. Fassina, A. Abbondandolo, L. Mariani, M. Taningher, S. Parodi, 

“Aromatic amines,” Journal of Toxicology and Environmental 

Health, Issue 29, pp.109-130, 1990. 

[30]. S. Hatakeyama, K. Kovacs, E. Yeghiayan, J. Blascheck, “Aniline-

induced changes in the corpora lutea of rats,” American Journal of 

Obstetrics and Gynaecology, Vol. 3, Issue 109, pp.469-476, 1971. 

[31]. C. Price, R. Tyl, T. Marks, L. Paschke, T. Ledoux, J. Reel, 

“Teratologic and postnatal evaluation of aniline hydrochloride in 

the Fischer 344 rat,” Toxicology and Applied Pharmacology, Vol.3, 

Issue 77, pp.465-476, 1985. 

[32]. R. Nair, C. Auletta, R. Schroder, F. Johannsen, “Chronic Toxicity, 

Oncogenic Potential, and Reproductive Toxicity of p-Nitroaniline 

in Rats” Toxicological Sciences, Vol.3, Issue 15, pp.607-621, 1990. 

[33]. A. Sardo, U. Azeiteiro, U., Pereira, L. Morgado, A. Soares, 

“Histological evaluation of the exposure to 3,4-dichloroaniline in 

the estuarine mysid Mesopodopsis slabberi, under experimental 

conditions,” Fresenius Environmental Bulletin, Vol. 7, Issue 14, 

579-583, 2005.  

[34]. B. Zhang, S. Lin, “Effects of 3,4-Dichloroaniline on Testicle 

Enzymes as Biological Markers in Rats,” Biomedical and 

Environmental Sciences, Vol. 1, Issue 22, pp.40-43, 2009. 

[35]. F. Eissa, E. Makawy, “Assessment of 3,4-Dichloroaniline Toxicity 

as Environmental Pollutant in Male Mice,” European Journal of 

Biological Sciences, Vol. 3, Issue 4, pp.73- 80.  

[36]. J. Holm, C. Chalmey, H. Modick, L. Jensen, G. Dierkes, T. Weiss., 

“Aniline is rapidly converted into paracetamol impairing male 

reproductive development,” Toxicological Sciences, Vol. 1, Issue 

148, pp.288-298, 2015. 

[37]. J. Holm, S. Mazaud-Guittot, N. Danneskiold-Samsoe, C. Chalmey, 

B. Jensen, M. Norregard, “Intrauterine exposure to paracetamol and 

aniline impairs female reproductive development by reducing 

follicle reserves and fertility,” Vol. 1, Issue 150, 178-189, 2016. 

[38]. M. Bhuiyan, “Effects of aniline and several aniline derivatives on 

sex hormone regulation and reproduction of adult Zebrafish”  Ph.D 

Thesis. Seoul National University, 2019. 

[39]. M. Ibrahim, S. Zulkifli, M. Azmai, F. Mohamat-Yusuff, A. Ismail, 

“Reproductive Toxicity of 3,4-dichloroaniline (3,4-DCA) on 

Javanese Medaka,” Animals, Vol. 3, Issue 11, pp.798-802,  2021. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AUTHOR’S PROFILE  

Vaibhavi Ingle- She has finished her B. 

Sc and M.Sc from Veer Narmad South 

Gujrat University, Surat, Gujrat. She is 

currently working as a research scholar in 

RTM Nagpur University, Nagpur. The 

topic of her research is ‘Studies on the 

ameliorative potentiality of Lemongrass 

Cymbopogon citratus in aniline induced 

changes in the ovaries and uterus of albino rat’  

 

Varsha Dhurvey- She has finished her 

M.Sc and Ph.D. form RTM Nagpur 

University, Nagpur in 1993 and 2003 

respectively. She is currently working as 

a professor and Head in the Dept. of 

Zoology, RTM Nagpur University, 

Nagpur. She has a teaching and research 

experience of 20 years. She has published 

more than 50 research papers in reputed national and 

international journals, Thomson Bruter (ICI and Web of 

science). Her main research work focuses on reproductive 

physiology and endocrinology.  

 

Rashmi Urkude- She has done her 

M.Sc and Ph. D in Chemical Sciences 

(Organic Chemistry) from RTM Nagpur 

University, Nagpur. She is currently 

working as a professor in the Department 

of Chemistry, Shri Shivaji Science 

College, Nagpur since 2003. She is a 

member of various academic bodies. She 

has published more than 50 research papers in reputed 

national and international journals. She has a teaching and 

research experience of 20 years. 



    

 

 
Submit your manuscripts at 

www.isroset.org 
email: support@isroset.org 

 

 

 
 

 
   

Call for Papers:  

Authors are cordially invited to submit their original research papers, based on theoretical or experimental works for 

publication in the journal. 

All submissions:                                                                                                                          

- must be original 

- must be previously unpublished research results 

- must be experimental or theoretical 

- must be in the journal's prescribed Word template 

- and will be peer-reviewed 

- may not be considered for publication elsewhere at any time during the review period 

https://www.isroset.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJMSRP/index.php
https://www.ijsrnsc.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJSRBS/index.php
https://www.isroset.org/journal/IJSRCS/index.php
https://www.isroset.org/journal/IJSRCSE/index.php
https://www.isroset.org/journal/WAJES/index.php
https://www.isroset.org/journal/JPCM/index.php
https://www.isroset.org/journal/IJSRMSS/index.php
https://www.isroset.org/journal/IJSRMS/index.php
https://www.isroset.org/journal/WAJM/index.php
https://www.isroset.org/journal/IJSRPAS/index.php
https://www.ijcseonline.org/

	7-ISROSET-IJSRBS-08915
	Last page of Each Paper

