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ABSTRACT 
Parabens are alkyl ester compounds of p-hydroxy benzoic acid and are widely used as preservatives in 
many pharmaceuticals and personal care products (PPCP), foodstuffs etc. Four parabens methyparaben, 
ethylparaben, propylparaben and butylparaben are found to be most widely used parabens in products of 
daily human use. Butylparaben is found to show stronger estrogenic response compared to rest of the 
widely used parabens. Many in vivo and in vitro studies have shown that parabens are weak estrogenic 
chemicals including butylparaben. Butylparaben is found to be 10,000 fold times less potent than 17β 
estradiol. In this experiment, adult C3H albino mice of 8 weeks of age were exposed to both high and low 
dose of butylparaben and the effect of butylparaben on uterine weight was studied through uterotrophic 
assay. For the experiment five different doses of butylparaben mg/Kg body weight of 10 mg/Kg body 
weight/day, 50 mg/Kg body weight/day, 100 /day, 500 mg/Kg body weight/day, 1000 mg/Kg body 
weight/day was considered. The adult C3H albino mice were grouped as vehicle control (olive oil), 
positive control (estradiol) and the above five different doses of butylparaben and were administered 
with the doses for seven consecutive days through subcutaneous route of administration.  After the short-
term exposure of 7 consecutive days, butylparaben was found to show a significant increase in uterine 
weight at doses 50 mg/Kg body weight/day and 500 mg/Kg body weight/day. 
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INTRODUCTION 
In recent years it is found that a wide 
variety of synthetic chemicals present in the 
environment are able to function like 17β 
estradiol which is a natural estrogen 
produced by ovary [1]. These chemicals also 
known as xenoestrogens are found to have 
certain degree of structural similarity with 
17β estradiol because of which they have 
the potential to disrupt normal endocrine 
function resulting in disruption of normal 
reproductive function by affecting both 
male and female reproductive organs and 
increasing susceptibility to various 
dangerous diseases like cancer [1- 5]. 
Parabens are group of synthetic chemicals 
of which methyparaben, ethylparaben, 
propylparaben and butylparaben are found 
to be most widely used as a preservative in 
many cosmetics, pharmaceuticals and in 
food stuffs [9]. 

 
It is estimated that parabens were used in 
13200 different cosmetic formulations and 
independent analyses of cosmetic products 
found parabens in 99% of leave on products 
[3-9]. Butylparaben is widely used as 
preservative in many preservatives in many 
pharmaceuticals and personal care 
products (PPCP), foodstuffs as it acts as a 
good antimicrobial agent showing broad 
spectrum of antimicrobial activity. 
Butylparaben have been of recent concern 
because of its existence in low 
concentration in breast tumors [9]. In many 
experimental studies including both in vivo 
and in vitro studies butylparaben is found 
to mimic estrogen activity, thereby acting as 
potential xenoestrogen [6- 8]. Studies show 
that butylparaben exerts reproductive, 
developmental as well as terratogenic 
toxicity in experimental animals [3]. Human 
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exposure to xenoestrogens can adversely 
affect reproductive function and 
reproductive cycle [3]. Even though 
butylparaben shows weak estrogenic 
response of 10,000 fold less than 17β 
estradiol, its long term human exposure to 
this chemical is a matter of concern [3-  9]. 
Materials and Methods: 
Chemicals: Butyl p- hydroxybenzoate 
(Butylparaben) was obtained from Sigma 
Aldrich. It purity, guaranteed by 
manufacturer was at least 99%. 
Animals and Housing:  
For the experiment female C3H albino mice 
were selected from Animal house facility of 
department of zoology, Gauhati University 
(Animal ethical clearance number: 
902/AC/05/CPCSEA). The animals were 
housed in wire mesh plastic cages with solid 
bottom containing saw dust and maintained 
under uniform condition of natural 
photoperiod (12 hr light/dark cycle), 
relative humidity(75%-87%) and 
temperature(30±2oc). The mice had free 
access to water and commercially available 
animal diet, vitamins and mineral 
supplement (purchased from Agrivet Farm 
Care Division, Glaxo Smithkline, Chennai, 
India) and were fed ad libitum. 
Estrous cycle was observed everyday by 
microscopic examination of vaginal smear. 

Only mice showing four consecutive cycles 
were consider for the experiment. 
Body weight and clinical signs were 
recorded on a daily basis throughout the 
period of the experiments. 
Preparation of doses of butylparaben:  
Butylparaben was prepared in doses of 10 
mg/Kg body weight, 50 mg/Kg body weight, 
100 mg/Kg body weight, 500 mg/Kg body 
weight,1000 mg/Kg body weight. Due to 
solubility constraint, butylparaben was first 
dissolved in ethanol and than in olive oil 
and 500ng of 17β estradiol was dissolved 
first in ethanol than in olive oil. 
Test compounds administration: 
Female mice of 8 weeks of age group and of 
average body weight 25±2g were selected 
for the experiment. The mice were grouped 
into 7 groups (n=6) and were administered 
with 20µl olive oil (vehicle control group), 
500ng estradiol (positive control group) 
and 5 doses of butylparaben of 10 mg/Kg 
body weight, 50 mg/Kg body weight, 100 
mg/Kg body weight, 500 mg/Kg body 
weight, 1000 mg/Kg body weight daily 
through subcutaneous route of 
administration. The doses were 
administered at 24hour interval. 
After 24 hrs of last dose, the mice were 
weighed and sacrificed by cervical 
dislocation under mild anesthesia (di 
ethylether). 

 
RESULTS AND DISCUSSION 
 

Table 1: Showing Effect of Butylparaben on Uterine Weight of C3H Mice. *indicates 
significance at p<0.01 compared to olive oil (vehicle control group) 

 
Compound Dose (mg/kg bw) Route Uterine weighed (in mg) 
Oil 20 µl (per 

animal) 
Sc 

91.6 ±  0.6 
 

E2 500ng Sc 
 

190.2± 7.26* 
BuPben 10 Sc 101.4± 8.15 

 

BuPben 50 Sc 157.2± 9.28* 
 

BuPben 100 Sc 95.6± 4.22 
 

BuPben 500 Sc 116.8± 2.35* 
 

BuPben 1000 Sc 89.8± 9.70 
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Fig 1: Butylparaben is Found To Show Dose Dependent Change in Uterine Weight Of C3H 
Mice Even Though Potency Lowers Than Estradiol(P<0.01%). 

The treatment of adult C3H mice with 
estradiol and five different dose level of 
butylparaben for seven consecutive doses 
showed changes in the uterine weight. The 
estradiol treated group showed significant 
increase in uterine weight of 190.2 ± 7.26 
mg (p<0.01). Butylparaben showed a dose 
dependent effect on uterine weight in C3H 
mice. 50 mg/Kg body weight/day and 500 
mg/Kg body weight/day showed a 
significant increase in uterine weight of 
157.2 ± 9.28 mg (p<0.01) and 116.8 ± 2.35 
mg (p<0.01) compared to vehicle control 
group (olive oil) of 91.6 ± 0.6 mg. 10 mg/Kg 
body weight/day showed statistically 
insignificant increase in uterine weight of 
101.4 ± 8.15 mg. 100 mg/Kg body 
weight/day showed a statistically 
insignificant increase in uterine weight of 
95.6 ± 4.2 mg. 1000 mg/Kg body 
weight/day showed a statistically 
insignificant decrease in uterine weight 
compared to vehicle control group of 89.8 ± 
9.70 mg. Results are shown in Table 1 and 
Figure1.  
The high rate of human exposure of 
butylparaben has been of growing concern 
as it is found to mimic estrogen activity in in 
vitro and in vivo system [3]. Studies showed 
that butylparaben exerts reproductive 
toxicity in experimental animals. Several 
studies report in vivo estrogenic effect in 
CD1 and CF1 mice and there are known 
strain differences in sensitivity to endocrine 
disruption. 

CONCLUSION 
The data shown here confirms the 
estrogenic potential of butylparaben as it 
shows a positive uterotrophic response at 
certain doses (50 mg/Kg body weight and 
500 mg/Kg body weight). Evaluation of the 
activity of butylparaben in mice have shown 
significant differences in the sensitivity of 
the uterus of C3H mice strain with those 
reported with CD1and CF 1 mice thus 
explaining a great intraspecific variation [3]. 
 
REFERENCES 
1. Kummerer K. Pharmaceuticals in the 

Environment: Sources, Fate, Effects and 
Risks. 3rd ed. Berlin: Springer publisher: 
2001. 

2. Crofton,K.M. Short-term in vivo exposure to 
the water contaminant triclosan: Evidence 
for disruption of thyroxine. Environmental 
Toxicology and Pharmacology. 2007 :( 24): 
194-197. 

3. Fent, K, A.A. Weston, D. Caminada. 
Ecotoxicology of human pharmaceuticals. 
Aquat. Toxicol. 2006 :( 76): 122-159. 

4.  P.D. Darbre, J.R. Byford, L.E. Shaw, R.A. 
Horton, G.S. Pope, M.J. Sauer. Oestrogenic 
activity of isobutylparaben in vitro and in 
vivo. Journal of Applied Toxicology. 2002 :( 
22): 219–226. 

5. A. Hossani, J.-J. Larsen, J.C. Larsen. Lack of 
oestrogenic effects of food preservatives 
(parabens) in uterotrophic assays. Food and 
Chemical Toxicology. 2000 :( 38): 319–323. 

6. Oishi S. Effects of butyl paraben on the male 
reproductive system in mice. Archives of 
Toxicology. 2002 :( 76): 423–429. 



International Journal of Pharma Research & Review, Feb 2013; 2(2):1-4 

Pallabi Goswami et.al, IJPRR 2013; 2(2)                                                                                                           4 

7. Miller D, Wheals BB, Beresford N, Sumpter 
JP. Estrogenic activity of phenolic additives 
determined by an in vitro yeast bioassay. 
Environmental Health Perspectives. 2001: 
(109):133–138. 

8. Kalita JC, Milligan SR, Balasubramanian AV. 
Relative potency of xenobiotics estrogens in 
an acute in vivo mammalian assay. 
Environmental Health Perspective. 1998: 

(106): 23-26. Oishi, S. Effects of butyl 
paraben on the male reproductive system in 
mice, Archives of Toxicology 76 (2002), pp. 
423–429. 

9. Harvey and Everett, 2004 P.W. Harvey and 
D.J. Everett, Significance of the detection of 
esters of p-hydroxybenzoic acid (parabens) 
in human breast tumours, J. Appl. Toxicol. 
24 (2004), pp. 1–4. 

 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXH-4NC38NH-1&_user=8835447&_coverDate=06%2F15%2F2007&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1658200473&_rerunOrigin=scholar.google&_acct=C000109471&_version=1&_urlVersion=0&_userid=8835447&md5=4086006b92b95a65b4fdc9ecf6b68a2a&searchtype=a#bbib19#bbib19

