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Abstract
Bacteria are cosmopolitan and found with great diversity. Bacteria may be either beneficial or pathogenic. The beneficial bacteria 
called commensal bacteria and mostly found in gut of the organism and the pathogenic bacteria cause diseases in various humans, 
animals and plants. The purpose of this investigation is the comparative study of thyroid gland toxicity induced by two bacteria 
Pseudomonas aeruginosa and Escherichia coli in female Swiss albino mice. For 14 days the animals are categorized in three 
groups and 5 animals in each group the group I is served as control and group II and III are bacteria treated groups. After treatment 
blood serum and thyroid gland samples are collected and various hormonal and biochemical estimations. After analysis the 
increased serum T3 and T4 level and decreased TSH level in bacteria treated mice i.e. hypothyroidism. The bacteria E. coli is 
more harmful than bacteria P. aeruginosa because E. coli targets GPCR pathways and tyrosine kinase pathway but Pseudomonas 
affects only T3 and T4 hormone synthesis.
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Bacteria are cosmopolitan and found with great diversity in 
variety of habitats. Majority of bacteria are pathogenic and 
some strains of bacteria are commensal. The pathogenic 
bacteria cause variety of diseases in plants and other animals 
including humans. The bacteria are found in environment with 
variety of habitat ranging from extremely hot to ice cold 
ranging. The growth of bacteria is maximum at optimum 
conditions like warm and moist places. In the environment 
bacteria are contaminating the soil, air, water and other food 
ingredients and enter the host organism through ingestion of 
those contaminants. The thyroid gland is butterfly shaped 
found in the anterior neck, on the trachea just inferior to the 
larynx. Thyroid gland produced thyroid hormone 
triiodothyronine (T3) and tetraiodothyronine (T4). Thyroid 
hormone plays crucial role in regulating body growth, 
development, basal metabolic rate and calcium homoeostasis 
is regulated by calcitonin which is produced by the 
parafollicular cells. Escherichia coli are gram-negative, 
facultative anaerobic, rod-shaped bacteria. Escherichia coli 
are generally commensal bacteria and found in the lower 
intestine of warm-blooded organisms (Tenaillon et al. 2010; 
Singleton, 1999) Generally Escherichia coli strains are 
harmless and helpful, but some serotypes cause serious food 
poisoning in host organism (Vogt and dippold, 2005). 
Pseudomonas aeruginosa is an aerobic Gram-negative and rod 
shaped bacteria. They do not ferment glucose and 
cosmopolitan in the environment due to its ability to grow in 
poor nutrient condition and extreme temperature. More than 
120 species found in the environment and are ubiquitous 
nature to moist places such as water, soil ecosystems and are 

pathogenic to animals and humans and also nosocomial (Peix 
et al., 2009; Spiers et al., 2000). Through the contaminants the 
bacteria reaches to the gastro intestinal tract and reduce the 
uptake of dietary iodide which causes stress in thyroid gland 
which results in altered concentration of thyroid hormones. 
The main purpose of this investigation is to find out the 
changes in the concentration of thyroid hormones due to 
bacterial toxicity and which bacteria causes more toxicity 
Pseudomonas aeruginosa or Escherichia coli.  

Material and Methods

Bacterial cultures

Bacterial was purchased from IMTECH Chandigarh, India. 
The Escherichia coli (MTCC 68) and Pseudomonas 
aeruginosa (MTCC 1748) were cultured and maintained at 
the Endocrinology Laboratory, Dr H.S. Gour University, 
Department of Zoology Sagar, M.P. The culture was revived 
in the antifungal nutrient agar after incubating them at 37º C 
for 18- 24 hours. Then a loop full of the broth culture of each 
isolated streaked on nutrient agar. Microbial colonies 
developed in the respective plates after an incubation of 18-24 
hours. The culture transferred to nutrient agar slants for 
further use. Escherichia coli produced colourless, circular 
smooth colonies on nutrient agar and Pseudomonas 
aeruginosa produced smooth, large, diffused translucent 
colonies with the greenish blue pigment on nutrient agar.

Gram staining

A thin smear of the bacterial culture was prepared on a slide 
and heat fixed. The smear was stained (Gram's, 1884) with 
crystal violet for 60 sec and followed by washing with slowly 
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running tap water. Then added Gram's Iodine for 30 sec and 
washed with tap water. After washing slides were dipped in 
90% ethanol for 10-15 sec. At the end, Safranin was added for 
30 sec and followed by washing with tap water. The slides 
were dried in air and observed under the microscope. Violet or 
purple colour indicated for gram positive bacteria whereas 
pink colour indicated gram negative bacteria.

Experimental design

The female mice were randomly divided into three groups and 
each group has five female mice.

Group  I:  Designated  as  the  control  group  was  treated  
with  DMSO(0.02%).

Group II: Designated as DMSO + Escherichia coli (5 x 
106/kg bw/day, ip) for 14 days.

Group III : Designated as DMSO + Pseudomonas aeruginosa 
(5 x 106/kg bw/day, ip) for 14 days.

Body Weight :

Body weight of mice noted at an interval of two days starting 
from the day of treatment with the help of weighing balance 
and the individual value, as well as mean value was noted. The 
value was expressed in gain weight/ animal.

Results

Bacterial Culture

The Escherichia coli (MTCC - 68) and Pseudomonas 
aeuriginosa (MTCC- 1748) found in the gut of invertebrate 
and vertebrate. Both bacteria were cultured in antifungal 
media up to 24 hrs in the BOD. After culture bacterial sample 
was stained, both bacteria are gram negative type.

Fig. 1- Culture plate showing Gram staining.

Net body weight gain

After 14 days, mice treated with Bacteria (Escherichia coli) 
(5x106 /kg bw/day, ip) the body weight was increased 
(p<0.01). Co-treatment of mice with bacteria (5x106/kg 
bw/day, ip) and mt-C and mt-G (1.63mg/kg bw/day, orally) 
the adverse effect of bacterial toxicity reduced and decreased 
net body weight (p<0.001).

Serum Hormone Change

A significant reduction levels of T3 and T4 were observed in 
serum mice treated with Escherichia coli (p<0.001) while the 
treatment with mt-C and mt-G prevent decrease level of T3 
and T4 in serum significantly (p<0.001), However the level of 
thyroid stimulating hormone (TSH) increased significantly in 
treated group (p<0.001) while treatment with mt-C and mt-G 
prevent increase the level of TSH in serum (p<0.01) 
significantly.

After treating with bacteria (Escherichia coli and 
Pseudomonas aeruginosa) the toxicity generated by 
Escherichia coli (p<0.01) is significantly more than the 
Pseudomonas aeruginosa.

Fig. 3- Graph showing the concentration of 
serum hormone levels.
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A significant decreased levels of serum T3, T4 were observed 
in Pseudomonas aeruginosa treated mice (p<0.001) while the 
treatment with mt-C and mt-G prevent the decrease level of 
T3 and T4 in serum significantly (p<0.001), However level of 
thyroid stimulating hormone does not change in treated group 
while treatment with mt-C and mt-G increase the level of TSH 
in serum (p<0.001) significantly.

Discussion
Mice exposed Escherichia coli and Pseudomonas aeruginosa 
(5x10-6) for 14 days, both the treated groups shows 
significant gain in net body weight as compared to the control. 
Gain net body weight may be related to inhibition of DNA 
replication by Escherichia coli and Pseudomonas aeruginosa 
treatment, which turn results inadequate protein turnover 
number and could also alter the concentration of enzymes, 
structural proteins and receptors. Such inhibition of growth by 
Escherichia coli and Pseudomonas aeruginosa exposure 
could be due to the reduced food and water intake, a decrease 
protein levels and alteration in the metabolic activities as 
observed in present study. Previously it is also have been 
reported that the significantly net gain in body weights of rat, 
pig and monkey exposed to Escherichia coli and 
Pseudomonas aeruginosa (5x10-6) for 14 days (Scott, 1948; 
McKenzie et al., 1948; Seewxee and Long, 1956; Long, 
1957). TSH present atthyrocytes and regulates the thyroid cell 
proliferation and differentiation, thyrotropin releasing 
hormone (TRH) is initiated by its binding to the G-protein 
coupled receptor with TSH at thyrocytes (Szkudlinski et al., 
2002). Greater thyroid cell differentiation is controlled by the 
TSH involved the expression of the different genes required 
for thyroid hormones synthesis including sodium-iodide 
symporter, thyroperoxidase and thyroglobulin (Riesco-
Eizaguirre et al., 2006). The serum concentration of T3, T4 
and TSH was done to evaluate the toxicity induced by 
Escherichia coli and Pseudomonas aeruginosa. The 
measurement of thyroid hormone concentration is considered 
as the important parameter for the measurement of growth 
development and metabolism. From our findings it is 
suggested that the mice treated with both the bacteria shows 
decreased level of T3 and T4 levels and elevated level of TSH 
hence after treatment mice undergoes hypothyroidism. 
Contaminated water intake by animals could inhibit growth 
and changed structural proteins and body metabolic activity 
(Hettche, 1956; Vought et al., 1967; Malamos et al., 1971; 
Reid, 1997). Consequently, the low level of hormone fails to 
control the metabolic needs of the body (Griffen, 1996). The 
previous study observed in hypothyroidism symptoms were 
gain body weight, slow cognition, depression, menstrual 
iregulation, dry skin and hair loss or baldness (Vought, 1974) 
as compared to the control group. The reduced T3 and T4 and 
elevated TSH level in the blood serum suggest an alteration in 
the thyroid gland (Riesco-Eizaguirre et al., 2006). Decline the 
level of T3 and T4 due to Escherichia coli treatment is 

speculated of oxidative stress on follicle of thyroid gland 
because thyroid follicle has certain poly unsaturated fatty acid 
and rich supply of oxygen radicals to susceptible of lipid 
peroxidation. Whereas Pseudomonas aeruginosa treated mice 
decline the level of T3 and T4 to cause oxidative stress in 
thyroid follicle but not affect the hypothalmo-hypophysial-
thyroid axis.

Conclusion
Escherichia coli are more harmful than Pseudomonas 
aeruginosa because Escherichia coli works on two pathway 
GPCR and Tyrosine kinase pathway and also affects the T3 
and T4 hormone synthesis and level of TSH, therefore affect 
hypothalamus – pituitary - thyroid axis, but Pseudomonas 
aeruginosa affects only T3 and T4 hormone synthesis. Hence, 
Escherichia coli is more harmful as compared to the 
Pseudomonas aeruginosa. 
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