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Mansoor Ahmer Khan, Syed Ali Haider, Shahab Mehmood, Aasma Moin Khan

Faculty of Life Sciences, Shaheed Zulfikar Ali Bhutto Institute of Science and Technology (SZABIST), Karachi, Pakistan.

ABSTRACT

Background: Anti-tuberculosis drugs-induced hepatotoxicity is associated with oxidative stress. 
Curcumin is a powerful antioxidant and has been found to protect the liver from the damaging 
effects of oxidative stress. The study aimed to assess the curative and protective effects of Curcumin 
against hepatotoxicity induced by anti TB- drugs (Isoniazid-Rifampicin) by using an experimental 
model of Albino rabbits.

Methods: Albino rabbits(n=24) were divided into four groups. Group A was the control group, Group 
B administered Isoniazid (INH) (50 mg/kg/d) and Rifampicin (RMP) (100 mg/kg) alone, Group C 
received both INH+RMP and Curcumin (60 mg/kg) before and during induction. Group D received 
INH (50 mg/kg/d) and RMP (100 mg/kg/d) for 7 days, followed by 7 days of Curcumin (60 mg/kg/d). 
Biochemical testing and liver morphological histopathology was done for all groups. All values were 
recorded in mean ± standard deviation.

Results: Anti-Tuberculosis drugs increased Alanine Transaminase (ALT), Aspartate Transaminase level 
(AST), Alkaline Phosphatase level (ALP), Total Bilirubin, and Albumin 62.0±2.5, 172.5±1.0, 128±1.5, 
0.80±0.05, 5.00±0.5 respectively and decreased Total protein levels (2.05±1.0). Whereas, Curcumin 
lowered liver enzymes 37.0±2.8, 126.12±1.5, 90.5±1.0, 0.40±0.01, 3.50±0.5 respectively, and increased 
levels of total protein (5.00±0.5). Group A exhibited normal liver morphology, whereas, Group B had 
ballooning degeneration, focal cell necrosis, and liver inflammation. Group C had moderate fatty 
liver but no centrilobular degeneration or focal cell necrosis and Group D exhibited minor liver 
inflammation and normal liver morphology.

Conclusion: Curcumin was found preventative and therapeutic remedy which can be used for the 
treatment of hepatotoxicity.
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DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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INTRODUCTION
Tuberculosis (TB) is an infectious and communicable 
illness caused by Mycobacterium that continues to 
endanger worldwide public health1. In 2019, around 
10 million individuals were diagnosed with TB, and 
1.4 million died as a result of the disease2. On the 
other hand, Isoniazid’s introduction in the 1950s 
offered an excellent method of TB control. It is still 
the first-line treatment for both active TB and tuber-
culosis prevention. Despite its great antibacterial 
activity, its usage is limited due to significant hepato-
toxicity and fatal liver damage. As a result, it is 
critical to identify the hepatotoxicity mechanism as 
well as novel treatment targets and more effective 
techniques to prevent isoniazid-induced hepatotox-
icity3,4.

One of the most common drugs used in TB treat-
ment includes Isoniazid (INH) and Rifampicin (RMP) 
which are used in combination to have an effective 
TB treatment but increase the risk of hepatic injury5. 
Hepatotoxicity which is caused by TB medications 
can influence the hepatocytes or vasculature and 
affect the biliary epithelium, but the fundamental 
component and contributing elements which 
causes hepatic harm are not known. Brief and 
asymptomatic expanded transaminase levels can 
be minor and have non-dynamic harm to mitochon-
dria, cell layers, or different structures of hepato-
cytes6. Furthermore, different studies have been 
carried out to develop effective ways to reduce the 
hepatotoxicity of anti-TB drugs, which can be done 
by either using synthetic drugs or natural botanical 
products without interfering with their therapeutic 
actions7.

Curcumin has been used which is a natural product. 
Contrarily, curcumin, a yellow substance generated 
and derived from the Curcuma longa plant, is a very 
potent antioxidant and has potent anti-inflammato-
ry properties8,9. According to a previous study, it was 
found that Curcumin had a protective effect 
against chronic liver failure as it helps to reduce 
harmful oxidative stress10. Due to Curcumin’s chemi-
cal structure, it is a strong antioxidant agent that 
can prevent free radicals11. The expected preven-
tive or putative effects of Curcumin have also been 
associated with its antioxidant property12. Therefore, 
this study aimed to assess the curative and protec-
tive effects of Curcumin against hepatotoxicity 
induced by anti TB- drugs in Albino rabbits.

METHODS
This experimental study was conducted at Shaheed 
Zulfiqar Ali Bhutto Institute of Science and Technolo-
gy (SZABIST) in the faculty of Life Sciences. Initially, 
rabbits (n=24) were kept in polypropylene cages 
with stainless steel tops, in the SZABIST animal room 
to protect them from intense sunlight, and the cage 
bases were lined with paddy husk. It was ensured 

that the environmental conditions must be 
controlled. The temperature was maintained 
between 25-30oC, and the relative humidity at 
55%-75%. While, the identification of the rabbits was 
done by marking their cages with their specific 
groups, and the rabbits corresponding to each 
group had been marked and the groups have been 
assigned randomly.

Albino rabbits of both genders were taken, which 
weighed an average of 1.2 kg. Rabbits were kept for 
acclimatization for 10 days under controlled 
temperature and light cycle. Normal feed and 
water were given for the entire period. After the 
acclimatization period, the rabbits were separated 
into 4 groups, with 6 rabbits in each group; Group A 
in which rabbits were given normal feed, and in 
Group B the rabbits were induced to hepatotoxicity 
by a combination of two drugs; isoniazid and rifam-
picin orally as per their body weight for 7 days. 
Group C rabbits received Curcumin for 3 days as a 
pretreatment, and after 3 days hepatotoxicity was 
induced by drug combination and Curcumin was 
also given throughout the induction period simulta-
neously to check the protective effects. Group D 
received rifampicin and isoniazid for initial 7 days 
and was then given Curcumin for 7 days to check 
the curative effects of Curcumin against hepatotox-
icity. 

Isoniazid and Rifampicin, the two medications, are 
administered in combination  to have significantly 
stronger effects in the effort to treat tuberculosis. 
Isoniazid was set to be administered in doses of 50 
mg per kilogram of rabbit weight, whereas rifampi-
cin was set  to be given in doses of 100 mg per 
kilogram of rabbit weight. However, 60 mg of 
curcumin per kilogram of the rabbits’ weight was 
given. A combination of INH and RMP was used to 
cause liver damage, these drugs were given orally 
for 7 days to induce hepatotoxicity. After 7 days, 
blood samples were collected to check whether 
hepatotoxicity was induced or not. A Liver Function-
ing Test was done to see whether the level of liver 
enzymes and proteins was elevated or decreased. 
The levels were compared with the control group.

After completion of the model, blood (2 ml) was 
drawn from rabbits’ lateral ear veins and the 
samples were collected in a yellow top vacutainer 
and labeled according to the groups. Xylene was 
applied on the rabbits’ ear for visibility of the vein. To 
obtain serum, blood was centrifuged for 15 minutes 
at 2200- 2500 RPM. The liver function test was 
assessed by levels of Albumin, Alanine Transaminase 
level (ALT), Aspartate Transaminase level (AST), 
Alkaline Phosphatase level (ALP), total bilirubin and 
total protein. The levels were compared with the 
control group to check the intensity of liver damage. 
The liver of rabbits was isolated and preserved in 10% 

formalin. Sections of 5 μM were prepared; Hematox-
ylin and eosin were used to stain slides and then they 
were observed under a light microscope. Statistical 
Package for Social Science program (SPSS) by IBM 
was used to perform statistical analysis. All tests were 
compared with Group A and all data was expressed 
as mean and standard deviation (±). 

RESULTS
Out of the all groups of rabbits (n=24), experimen-
tal group C had decreased average liver weights 
compared to group D. Figure 1 represents the 
average liver weight of each group. However, the 
protective group had a mean liver weight that 
was more comparable to the control group. The 
raised hepatic weight of group D is a clear physi-
cal sign of hepatotoxicity.

DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.

47PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2023, VOL. 12 (01) DOI: https://doi.org/10.36283/PJMD12-1/009

Khan et al.



INTRODUCTION
Tuberculosis (TB) is an infectious and communicable 
illness caused by Mycobacterium that continues to 
endanger worldwide public health1. In 2019, around 
10 million individuals were diagnosed with TB, and 
1.4 million died as a result of the disease2. On the 
other hand, Isoniazid’s introduction in the 1950s 
offered an excellent method of TB control. It is still 
the first-line treatment for both active TB and tuber-
culosis prevention. Despite its great antibacterial 
activity, its usage is limited due to significant hepato-
toxicity and fatal liver damage. As a result, it is 
critical to identify the hepatotoxicity mechanism as 
well as novel treatment targets and more effective 
techniques to prevent isoniazid-induced hepatotox-
icity3,4.

One of the most common drugs used in TB treat-
ment includes Isoniazid (INH) and Rifampicin (RMP) 
which are used in combination to have an effective 
TB treatment but increase the risk of hepatic injury5. 
Hepatotoxicity which is caused by TB medications 
can influence the hepatocytes or vasculature and 
affect the biliary epithelium, but the fundamental 
component and contributing elements which 
causes hepatic harm are not known. Brief and 
asymptomatic expanded transaminase levels can 
be minor and have non-dynamic harm to mitochon-
dria, cell layers, or different structures of hepato-
cytes6. Furthermore, different studies have been 
carried out to develop effective ways to reduce the 
hepatotoxicity of anti-TB drugs, which can be done 
by either using synthetic drugs or natural botanical 
products without interfering with their therapeutic 
actions7.

Curcumin has been used which is a natural product. 
Contrarily, curcumin, a yellow substance generated 
and derived from the Curcuma longa plant, is a very 
potent antioxidant and has potent anti-inflammato-
ry properties8,9. According to a previous study, it was 
found that Curcumin had a protective effect 
against chronic liver failure as it helps to reduce 
harmful oxidative stress10. Due to Curcumin’s chemi-
cal structure, it is a strong antioxidant agent that 
can prevent free radicals11. The expected preven-
tive or putative effects of Curcumin have also been 
associated with its antioxidant property12. Therefore, 
this study aimed to assess the curative and protec-
tive effects of Curcumin against hepatotoxicity 
induced by anti TB- drugs in Albino rabbits.

METHODS
This experimental study was conducted at Shaheed 
Zulfiqar Ali Bhutto Institute of Science and Technolo-
gy (SZABIST) in the faculty of Life Sciences. Initially, 
rabbits (n=24) were kept in polypropylene cages 
with stainless steel tops, in the SZABIST animal room 
to protect them from intense sunlight, and the cage 
bases were lined with paddy husk. It was ensured 

that the environmental conditions must be 
controlled. The temperature was maintained 
between 25-30oC, and the relative humidity at 
55%-75%. While, the identification of the rabbits was 
done by marking their cages with their specific 
groups, and the rabbits corresponding to each 
group had been marked and the groups have been 
assigned randomly.

Albino rabbits of both genders were taken, which 
weighed an average of 1.2 kg. Rabbits were kept for 
acclimatization for 10 days under controlled 
temperature and light cycle. Normal feed and 
water were given for the entire period. After the 
acclimatization period, the rabbits were separated 
into 4 groups, with 6 rabbits in each group; Group A 
in which rabbits were given normal feed, and in 
Group B the rabbits were induced to hepatotoxicity 
by a combination of two drugs; isoniazid and rifam-
picin orally as per their body weight for 7 days. 
Group C rabbits received Curcumin for 3 days as a 
pretreatment, and after 3 days hepatotoxicity was 
induced by drug combination and Curcumin was 
also given throughout the induction period simulta-
neously to check the protective effects. Group D 
received rifampicin and isoniazid for initial 7 days 
and was then given Curcumin for 7 days to check 
the curative effects of Curcumin against hepatotox-
icity. 

Isoniazid and Rifampicin, the two medications, are 
administered in combination  to have significantly 
stronger effects in the effort to treat tuberculosis. 
Isoniazid was set to be administered in doses of 50 
mg per kilogram of rabbit weight, whereas rifampi-
cin was set  to be given in doses of 100 mg per 
kilogram of rabbit weight. However, 60 mg of 
curcumin per kilogram of the rabbits’ weight was 
given. A combination of INH and RMP was used to 
cause liver damage, these drugs were given orally 
for 7 days to induce hepatotoxicity. After 7 days, 
blood samples were collected to check whether 
hepatotoxicity was induced or not. A Liver Function-
ing Test was done to see whether the level of liver 
enzymes and proteins was elevated or decreased. 
The levels were compared with the control group.

After completion of the model, blood (2 ml) was 
drawn from rabbits’ lateral ear veins and the 
samples were collected in a yellow top vacutainer 
and labeled according to the groups. Xylene was 
applied on the rabbits’ ear for visibility of the vein. To 
obtain serum, blood was centrifuged for 15 minutes 
at 2200- 2500 RPM. The liver function test was 
assessed by levels of Albumin, Alanine Transaminase 
level (ALT), Aspartate Transaminase level (AST), 
Alkaline Phosphatase level (ALP), total bilirubin and 
total protein. The levels were compared with the 
control group to check the intensity of liver damage. 
The liver of rabbits was isolated and preserved in 10% 

formalin. Sections of 5 μM were prepared; Hematox-
ylin and eosin were used to stain slides and then they 
were observed under a light microscope. Statistical 
Package for Social Science program (SPSS) by IBM 
was used to perform statistical analysis. All tests were 
compared with Group A and all data was expressed 
as mean and standard deviation (±). 

RESULTS
Out of the all groups of rabbits (n=24), experimen-
tal group C had decreased average liver weights 
compared to group D. Figure 1 represents the 
average liver weight of each group. However, the 
protective group had a mean liver weight that 
was more comparable to the control group. The 
raised hepatic weight of group D is a clear physi-
cal sign of hepatotoxicity.

During the pharmacological induction of hepato-
toxicity, an observational characterization of the 
feces and urine of all groups was carried out. Follow-
ing the induction of hepatotoxicity in Group D, 
another observation analysis was carried out within 
the allotted time frame of fourteen days, At the end 
of the 14th day of the curcumin treatment, the feces 
were more Cecotropes and sticky when compared 
to the feces that were produced by Group A. After 
seven days Group B (Anti-Tb Drug) experienced 
watery diarrhea and red, cloudy urine which can be 

an indication of hematuria. Group C, on the other 
hand, was characterized by its small size, mixed 
shape, and dry, and dark-colored feces (Table 1). 
While it was discovered that the color of urine was 
amber and possessed turbidity, whereas group A, 
includes urine that is transparent with a pale white 
color, and normal stool consistency. This demon-
strates that there had been internal modifications in 
the gastrointestinal tract and urinary tract of rabbits 
in which hepatotoxicity was induced.

Figure 1: Mean hepatic weight of each group.

Table 1: Observational analysis of faces and urine.

Group A (Control) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Round consistent shape and amount Pale white, clear

Day 5 Round consistent shape and amount Pale white, clear

Day 7 round consistent shape and amount Pale white, clear

Group B (Anti-Tb Drug) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, sticky Pale white, turbid

Day 5 Sticky/slimy Amber, turbid

Day 7 watery diarrhea Red, turbid

Group C (Pre-Anti TB Drugs) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, slimy Pale white, clear

Day 5 Cecotropes, slimy Amber, turbid

Day 7 Small, mixed shape, dry and dark Amber, turbid

Group D (Post-Anti-TB Drugs) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, sticky Pale white, turbid

DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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Group B expressed that INH and RMP elevated the 
levels of ALP, AST, ALT, total bilirubin, Albumin 
(62.0±2.5,172.5±1.0,128±1.5,0.80±0.05,5.00±0.5 respec-
tively) and decreased total protein levels (2.05±1.0) as 
compared to Group A. Whereas Group C receiving 
co-administration of Curcumin and INH-RMP and 

Group D receiving Curcumin after hepatotoxicity 
induction showed decreased levels of liver enzyme 
(37.0±2.8,126.12±1.5,90.5±1.0,0.40±0.01,3.50±0.5 
respectively) increased levels of total protein (5.00±0.5) 
when compared to Group B as shown in Table 2.

In addition, Figure 2 represented histological images 
in which Group A showed normal liver morphology 
whereas Group B in which hepatotoxicity was 
induced showed ballooning degeneration, focal 
cell necrosis and liver inflammation, Group C was 

pre and co-treated with Curcumin indicated no 
centrilobular degeneration or focal cell necrosis 
however it only had mild fatty liver. Group D was 
post-treated with Curcumin which indicated mild 
liver inflammation and normal liver morphology.

Table 2: Effects of curcumin on enzyme and protein levels of the liver in isoniazid-rifampicin induced hepatic 

toxicity in rabbits.

Group B (Anti-Tb Drug) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, sticky Pale white, turbid

Day 5 Sticky/slimy Amber, turbid

Day 7 watery diarrhea Red, turbid

Group C (Pre-Anti TB Drugs) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, slimy Pale white, clear

Day 5 Cecotropes, slimy Amber, turbid

Day 7 Small, mixed shape, dry and dark Amber, turbid

Group D (Post-Anti-TB Drugs) Stool Consistency Urine Coloration

Day 1 Round consistent shape and amount Pale white, clear

Day 3 Cecotropes, sticky Pale white, turbid

Day 5 Sticky/slimy Amber, turbid

Day 7 watery diarrhea Red, turbid

Day 9 Cecotropes, slimy Pink, turbid

Day 11 Cecotropes, sticky Amber, turbid

Day 14 Cecotropes, sticky Amber, clear

Groups

Alanine 

transaminase 

(ALT)

(IU/L)

Mean±SD

Aspartate 

transaminase AST

(IU/L)

Mean±SD

Alkaline 

phosphatase 

(ALP)

(IU/L)

Mean±SD

Total

Bilirubin 

(mg/dl)

Mean±SD

Total 

Protein

(g/dl)

Mean±SD

Albumin

(g/dl)

Mean±SD

Group A 

(control)
22.5±2.0 114±0.5 48.5±2.0 0.23±0.10 7.30±1.0 3.00±0.2

Group B (Anti-

TBdrugs)
62.0±2.5 172.5±1.0 128±1.5 0.80±0.05 2.05±1.0 5.00±0.5

Group C (Pre-

Anti TB drugs)
49.0±2.4 132±1.0 79.5±0.5 0.50±0.05 5.10±1.0 3.50±0.1

Group D

(Post-Anti TB

drugs)

37.0±2.8 126.12±1.5 90.5±1.0 0.40±0.01 5.00±0.5 3.50±0.5
DISCUSSION

In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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DISCUSSION
The present study found that Curcumin lowered liver 
enzymes and increased total protein in rabbits, 
whereas an anti-tuberculosis drug increases liver 
enzymes. However, tuberculosis is an infectious 
disease that can last for months or years and is 
caused by the mycobacterium tuberculosis bacte-
ria. It has been linked to a high death rate through-
out history and continues to do so today12. In the 
beginning, its pathological and anatomical 
presence was found by Francis Sylvius in 1679. He 
documented tubercles, abscesses development, 
and how they led to cavitations and emphysema of 
the lung. In the year 1699, the republic of Lucca 
proclaimed the illness to be communicable13. In the 
year 1735, the health board issued an order man-
dating the isolation of consumptives before their 
admittance into public health facilities. These 
centers were constructed locations to provide treat-
ment14. In the 18th century, tuberculosis (TB) spread 
over Western Europe and caused an epidemic that 
resulted in 900 fatalities for every 100,000 people. This 
earned TB the nickname “the robber of youth” 15.

Isoniazid and rifampicin, which are the first-line treat-
ments for tuberculosis, cause few significant changes 
in the serum transaminase levels but cause hepatotox-
icity16. In this study it was also found, Group B expressed 
high levels of liver enzymes (ALP, AST, ALT) and Total 
bilirubin, Albumin which was like the research 
conducted on animals which suggested that when 
drugs used to treat tuberculosis are taken in hazardous 
doses, there is an increase in ALT, AST, and ALP in the 
blood, which affects the integrity of the hepatocellular 
phospholipid bilayer and its organelles17. This was also 
supported by other studies when the animals were 
given the drugs18,19. According to the findings of the 
research, the most common cause of liver injury 
generated by the medication was the administration 
of a high dosage of acetaminophen, which also 
significantly elevated the levels of ALT, ALP, and AST in 
the serum. The blood levels of ALT, ALP, and AST were 
all significantly lowered by Hedera helix leaf extract, 
which provided hepatoprotective benefits as well as 
antioxidant characteristics against acetamino-
phen-induced liver damage20.

Hepatitis caused by isoniazid and rifampicin is linked 

Figure 2: Photomicrograph of a control group (A); Photomicrograph of induction (INH+RMP) group (B); Photo-
micrograph of pre and co-administration of Curcumin + INH and RMP group (C); Photomicrograph of a 
post-Curcumin group (D).

to the death of cells in certain regions of the liver as 
well as centrilobular degeneration21. The study 
found isoniazid and rifampicin had been observed 
to produce hepatotoxicity in rabbit liver cells, and 
microscopic examination of these cells indicates 
inflammation and cell death at focal and centrilob-
ular regions22,23. This was following the characteristics 
observed in this study which validate the current 
study animal model. The buildup of a toxic interme-
diate of isoniazid and rifampicin metabolism is 
thought to be the cause of liver damage24. Throm-
bocytopenia can be caused by any of the basic 
anti-tubercular medicines25. It happens as a hema-
tological response in the case of isoniazid. One of 
the indications of thrombocytopenia is blood in the 
rabbit’s urine or stool26. Although thrombocytopenia 
is uncommon, it can occur with anti-tubercular 
medications such as Rifampicin and Isoniazid, which 
can have deadly side effects. Bilirubin is not effec-
tively processed due to hepatotoxicity or a dam-
aged liver27. Thus, drastically elevated bilirubin levels 
in the blood can induce jaundice. A high level of 
bilirubin in the circulation can induce leakage and 
spread into adjacent tissues28-30. In line with this, 
another research demonstrated comparable 
biochemical changes, such as elevated serum ALT 
levels, in rabbits who were subjected to INH-induced 
hepatotoxicity, indicating aberrant functioning 
integrity of the cells that make up the liver29. 

In this study, Curcumin after hepatotoxicity induc-
tion showed decreased levels of liver enzyme, 
however, curcumin and its derivatives have been 
shown in studies to have antimycobacterial and 
antitubercular activity via influencing the human 
immune response throughout infection. While 
recent trials on curcuminoids have shown that they 
are safe for human intake, an examination of the 
derivatives is required. The goal of this study was to 
assess the role in the treatment of curcumin and its 
compounds in tuberculosis. As a result, the current 
study provides evidence that curcumin might be 
regarded as a potent antitubercular agent and 
may be exploited to develop innovative medica-
tions for TB protection and therapy. While rising 
evidence supports the use of curcumin and its deriv-
atives for tuberculosis therapy, further clinical and 
preclinical research is needed before recommend-
ing curcumin formulations in public health30.

CONCLUSION
This study found curcumin as a protective and cura-
tive medication for preventing liver failure by tuber-
culosis medications-induced hepatotoxicity. There-
fore, curcumin is a useful anti-oxidant in the treat-
ment of hepatotoxicity. 
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DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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DISCUSSION
The present study found that Curcumin lowered liver 
enzymes and increased total protein in rabbits, 
whereas an anti-tuberculosis drug increases liver 
enzymes. However, tuberculosis is an infectious 
disease that can last for months or years and is 
caused by the mycobacterium tuberculosis bacte-
ria. It has been linked to a high death rate through-
out history and continues to do so today12. In the 
beginning, its pathological and anatomical 
presence was found by Francis Sylvius in 1679. He 
documented tubercles, abscesses development, 
and how they led to cavitations and emphysema of 
the lung. In the year 1699, the republic of Lucca 
proclaimed the illness to be communicable13. In the 
year 1735, the health board issued an order man-
dating the isolation of consumptives before their 
admittance into public health facilities. These 
centers were constructed locations to provide treat-
ment14. In the 18th century, tuberculosis (TB) spread 
over Western Europe and caused an epidemic that 
resulted in 900 fatalities for every 100,000 people. This 
earned TB the nickname “the robber of youth” 15.

Isoniazid and rifampicin, which are the first-line treat-
ments for tuberculosis, cause few significant changes 
in the serum transaminase levels but cause hepatotox-
icity16. In this study it was also found, Group B expressed 
high levels of liver enzymes (ALP, AST, ALT) and Total 
bilirubin, Albumin which was like the research 
conducted on animals which suggested that when 
drugs used to treat tuberculosis are taken in hazardous 
doses, there is an increase in ALT, AST, and ALP in the 
blood, which affects the integrity of the hepatocellular 
phospholipid bilayer and its organelles17. This was also 
supported by other studies when the animals were 
given the drugs18,19. According to the findings of the 
research, the most common cause of liver injury 
generated by the medication was the administration 
of a high dosage of acetaminophen, which also 
significantly elevated the levels of ALT, ALP, and AST in 
the serum. The blood levels of ALT, ALP, and AST were 
all significantly lowered by Hedera helix leaf extract, 
which provided hepatoprotective benefits as well as 
antioxidant characteristics against acetamino-
phen-induced liver damage20.

Hepatitis caused by isoniazid and rifampicin is linked 

to the death of cells in certain regions of the liver as 
well as centrilobular degeneration21. The study 
found isoniazid and rifampicin had been observed 
to produce hepatotoxicity in rabbit liver cells, and 
microscopic examination of these cells indicates 
inflammation and cell death at focal and centrilob-
ular regions22,23. This was following the characteristics 
observed in this study which validate the current 
study animal model. The buildup of a toxic interme-
diate of isoniazid and rifampicin metabolism is 
thought to be the cause of liver damage24. Throm-
bocytopenia can be caused by any of the basic 
anti-tubercular medicines25. It happens as a hema-
tological response in the case of isoniazid. One of 
the indications of thrombocytopenia is blood in the 
rabbit’s urine or stool26. Although thrombocytopenia 
is uncommon, it can occur with anti-tubercular 
medications such as Rifampicin and Isoniazid, which 
can have deadly side effects. Bilirubin is not effec-
tively processed due to hepatotoxicity or a dam-
aged liver27. Thus, drastically elevated bilirubin levels 
in the blood can induce jaundice. A high level of 
bilirubin in the circulation can induce leakage and 
spread into adjacent tissues28-30. In line with this, 
another research demonstrated comparable 
biochemical changes, such as elevated serum ALT 
levels, in rabbits who were subjected to INH-induced 
hepatotoxicity, indicating aberrant functioning 
integrity of the cells that make up the liver29. 

In this study, Curcumin after hepatotoxicity induc-
tion showed decreased levels of liver enzyme, 
however, curcumin and its derivatives have been 
shown in studies to have antimycobacterial and 
antitubercular activity via influencing the human 
immune response throughout infection. While 
recent trials on curcuminoids have shown that they 
are safe for human intake, an examination of the 
derivatives is required. The goal of this study was to 
assess the role in the treatment of curcumin and its 
compounds in tuberculosis. As a result, the current 
study provides evidence that curcumin might be 
regarded as a potent antitubercular agent and 
may be exploited to develop innovative medica-
tions for TB protection and therapy. While rising 
evidence supports the use of curcumin and its deriv-
atives for tuberculosis therapy, further clinical and 
preclinical research is needed before recommend-
ing curcumin formulations in public health30.

CONCLUSION
This study found curcumin as a protective and cura-
tive medication for preventing liver failure by tuber-
culosis medications-induced hepatotoxicity. There-
fore, curcumin is a useful anti-oxidant in the treat-
ment of hepatotoxicity. 
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DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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DISCUSSION
The present study found that Curcumin lowered liver 
enzymes and increased total protein in rabbits, 
whereas an anti-tuberculosis drug increases liver 
enzymes. However, tuberculosis is an infectious 
disease that can last for months or years and is 
caused by the mycobacterium tuberculosis bacte-
ria. It has been linked to a high death rate through-
out history and continues to do so today12. In the 
beginning, its pathological and anatomical 
presence was found by Francis Sylvius in 1679. He 
documented tubercles, abscesses development, 
and how they led to cavitations and emphysema of 
the lung. In the year 1699, the republic of Lucca 
proclaimed the illness to be communicable13. In the 
year 1735, the health board issued an order man-
dating the isolation of consumptives before their 
admittance into public health facilities. These 
centers were constructed locations to provide treat-
ment14. In the 18th century, tuberculosis (TB) spread 
over Western Europe and caused an epidemic that 
resulted in 900 fatalities for every 100,000 people. This 
earned TB the nickname “the robber of youth” 15.

Isoniazid and rifampicin, which are the first-line treat-
ments for tuberculosis, cause few significant changes 
in the serum transaminase levels but cause hepatotox-
icity16. In this study it was also found, Group B expressed 
high levels of liver enzymes (ALP, AST, ALT) and Total 
bilirubin, Albumin which was like the research 
conducted on animals which suggested that when 
drugs used to treat tuberculosis are taken in hazardous 
doses, there is an increase in ALT, AST, and ALP in the 
blood, which affects the integrity of the hepatocellular 
phospholipid bilayer and its organelles17. This was also 
supported by other studies when the animals were 
given the drugs18,19. According to the findings of the 
research, the most common cause of liver injury 
generated by the medication was the administration 
of a high dosage of acetaminophen, which also 
significantly elevated the levels of ALT, ALP, and AST in 
the serum. The blood levels of ALT, ALP, and AST were 
all significantly lowered by Hedera helix leaf extract, 
which provided hepatoprotective benefits as well as 
antioxidant characteristics against acetamino-
phen-induced liver damage20.

Hepatitis caused by isoniazid and rifampicin is linked 

to the death of cells in certain regions of the liver as 
well as centrilobular degeneration21. The study 
found isoniazid and rifampicin had been observed 
to produce hepatotoxicity in rabbit liver cells, and 
microscopic examination of these cells indicates 
inflammation and cell death at focal and centrilob-
ular regions22,23. This was following the characteristics 
observed in this study which validate the current 
study animal model. The buildup of a toxic interme-
diate of isoniazid and rifampicin metabolism is 
thought to be the cause of liver damage24. Throm-
bocytopenia can be caused by any of the basic 
anti-tubercular medicines25. It happens as a hema-
tological response in the case of isoniazid. One of 
the indications of thrombocytopenia is blood in the 
rabbit’s urine or stool26. Although thrombocytopenia 
is uncommon, it can occur with anti-tubercular 
medications such as Rifampicin and Isoniazid, which 
can have deadly side effects. Bilirubin is not effec-
tively processed due to hepatotoxicity or a dam-
aged liver27. Thus, drastically elevated bilirubin levels 
in the blood can induce jaundice. A high level of 
bilirubin in the circulation can induce leakage and 
spread into adjacent tissues28-30. In line with this, 
another research demonstrated comparable 
biochemical changes, such as elevated serum ALT 
levels, in rabbits who were subjected to INH-induced 
hepatotoxicity, indicating aberrant functioning 
integrity of the cells that make up the liver29. 

In this study, Curcumin after hepatotoxicity induc-
tion showed decreased levels of liver enzyme, 
however, curcumin and its derivatives have been 
shown in studies to have antimycobacterial and 
antitubercular activity via influencing the human 
immune response throughout infection. While 
recent trials on curcuminoids have shown that they 
are safe for human intake, an examination of the 
derivatives is required. The goal of this study was to 
assess the role in the treatment of curcumin and its 
compounds in tuberculosis. As a result, the current 
study provides evidence that curcumin might be 
regarded as a potent antitubercular agent and 
may be exploited to develop innovative medica-
tions for TB protection and therapy. While rising 
evidence supports the use of curcumin and its deriv-
atives for tuberculosis therapy, further clinical and 
preclinical research is needed before recommend-
ing curcumin formulations in public health30.

CONCLUSION
This study found curcumin as a protective and cura-
tive medication for preventing liver failure by tuber-
culosis medications-induced hepatotoxicity. There-
fore, curcumin is a useful anti-oxidant in the treat-
ment of hepatotoxicity. 
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DISCUSSION
In this study 314 cases of UTI, were studied for sensitiv-
ity and resistance pattern of E. coli isolates against 
Fosfomycin and the result showed 21% resistance 
while 79% were sensitive. Male and outdoor patients 
outnumbered females in exhibiting symptoms of 
urinary tract infection and resistance. The growing 
resistance of pathogens towards multiple antibiotics 
limiting therapeutic options has created panic 
among the health care communities16.

Among different common infections, urinary tract 
infections are considered the most common infec-
tions. Fosfomycin an old drug has very good activity 
in uncomplicated UTIs. Nitrofurantoin and Fosfomy-
cin are recommended for first-line remedies 

because of the sensitivity of E. coli to both these 
agents. There is less clinical, epidemiological, or 
molecular data on E. coli resistant to Fosfomycin 
detected from UTIs. Unfortunately, resistance to this 
drug is also increasing and reports of resistance from 
various parts of the world have been reported17,18.

Fosfomycin is the antibiotic of choice for treating 
pathogens with resistance to main-line antibiotics 
(MDR) and extensively drug-resistant (XDR) infec-
tions. Therefore, rising resistance towards this drug 
drastically diminishes accessible therapy options. 
According to our study, urinary tract infections were 
more common in females (54.5%) compared to 
males (45%) which is in association with another 
study done by Ganesh et al. in 2019 19. This fact is 

collaborated by another study done by Medina et 
al. in 2019 as well20. This is also detected by a study 
conducted in Singapore. Their study revealed that 
urinary tract infection is the most common infection 
among females, especially from the community21. 

This can be endorsed to the truth that females have 
a short urethra and decreased level of estrogen. 
Lower levels of estrogen lead to a reduction of 
normal vaginal flors22. We observed that outdoor 
patients are more prone to get UTIs than indoor 
patients, this fact collaborates with another study by 
Khan et al. 201423. The community-acquired urinary 
tract is common compared to hospitalized, also 
following a study in Poland24. This is a reflection of 
illiteracy, low socioeconomic status and poor 
hygiene. Our study detected 21% Fosfomycin-resis-
tant cases in E. coli isolates from urinary samples, this 
figure is in close association with a study conducted 
by Michalopoulos et al. in 2022 25. Similar results were 
observed in a study in Israel that urinary tract infec-
tions are frequently detected in the community and 

Fosfomycin resistance is around 23% 26. 

Fosfomycin resistance (7.8%) is also reported in a 
study by Li et al. in 2015, in China., although this 
antimicrobial agent is not commonly prescribed in 
China 27 as shown in Table 3. However, delineated 
Fosfomycin resistance (14.1%) in isolates of E. coli in 
2020 was found in association with our study28. A 
study was conducted at Rawalpindi and Islam-
abad, which detected resistance of 3% which was 
lower than the current study. Therefore, this indicat-
ed that it is difficult to use Fosfomycin as empirical 
therapy29. The escalating resistance of Fosfomycin 
has become a serious public-health trepidation as it 
limits the alternative antimicrobial agents available 
for therapy. A study from, Czech Republic reported 
the very high susceptibility to Fosfomycin 
trometamol of urinary tract infection pathogens, 
particularly Gram-negative rods including those 
producing β-lactamase30 as shown in Table 3.
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