
Introduction

Ulcerative colitis (UC) is a major phenotype of 
inflammatory bowel disease (IBD). It is a common 

chronic disease characterized pathologically by intes-
tinal inflammation and epithelial injury. It is a chronic 
remitting-relapsing disease and manifests by abdominal 

pain, diarrhea, blood in stool, pallor, fever, low energy, 
1,2 and weight loss. Disease is usually mild but it can be 

life-threatening during severe attacks. Also, there is 
3an increased risk of colorectal cancer.  Studies in recent 

years have identified a major role of both genetic and 
4environmental factors in the pathogenesis of UC.  A 

combination of these risk factors seems to initiate alte-
rations in epithelial barrier function thereby allowing 
the translocation of luminal antigens into the bowel 
wall. Subsequently, aberrant and excessive cytokine 
responses to such environmental triggers cause subcli-
nical or acute mucosa inflammation in a genetically 
susceptible host. In patients that fail to resolve acute 
intestinal inflammation, chronic intestinal inflammation 
develops that is induced by the uncontrolled activation 
of the mucosal immune system. In particular, mucosal 
immune cells such as macrophages, T cells, and subsets 
of innate lymphoid cells seem to respond to microbial 
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Abstract 

Objective: To observe the preventive effects of mesalazine and Coenzyme-Q10 on colonic histology in 
dextran sulfate sodium induced rat model of Ulcerative Colitis. 

Material and Methods: It was an animal experimental study conducted in the Department of Pharmacology, 
King Edward Medical University and University of Veterinary & Animal Sciences, Lahore. Forty eight 48 
healthy male albino rats were divided into 6 groups. Groups A and B were taken as healthy and diseased 
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inducing ulcerative colitis. Concomitantly, the rats were treated as per group designation, with full or half 
doses of mesalazine (50, 100mg/kg/day) and Coenzyme-Q10 (30mg/kg/day). Animals were euthanized after 
the study and colonic tissue was examined for histopathological changes (extent of inflammation, extent of 
crypt damage, cryptitis, crypt abscesses, and basal cell plasmacytosis). 

Results: There was a marked improvement in the crypt architecture as well as the inflammatory changes in 
the combined treatment group as compared to the groups given Mesalazine and Coenzyme-Q10 separately. 

Conclusion: Combined treatment with Mesalazine and coenzyme-Q10 has a better protective effect on colon 
in ulcerative colitis than either of them used alone.

Keywords: ulcerative colitis, mesalazine, coenzyme-Q10, histopathological, dextran sulfate sodium 
How to cite: Pirzada H, Hameed S, Afzal A, Ali KS, Malik M, Javaid MF. Effects of Mesalazine and Coenzyme-Q10 
On Colonic Histology in Rat Model of Ulcerative Colitis. Esculapio - JSIMS  2024;20(03): 360-365
 DOI: https://doi.org/10.51273/esc24.251320314

1. Department of Pharmacology, Bakhtawar Amin Medical and Dental 
College, Multan

2. Department of Pathology, King Edward Medical University, Lahore 
3. Department of Pharmacology, Gujranwala Medical College, 

Gujranwala 
4. Department of Pathology, Bakhtawar Amin Medical and Dental College, 

Multan
5. Department of Pharmacology, Central Park Medical College, Lahore 
6. Department of Biochemistry, Niazi Medical and Dental College, 

Sargodha 
Correspondence:
Dr. Hannah Pirzada, Assistant professor Pharmacology, Bakhtawar Amin 
Medical and Dental College, Multan, Hannah.pirzada@gmail.com

 Submission Date:  25-06-2024
 1st Revision Date:  15-07-2024
 Acceptance Date:  15-09-2024

Esculapio - Volume 20, Issue 03 2024 - www.esculapio.pk - 360



antigens by producing cytokines that can promote chro-
5,6nic inflammation of the gastrointestinal tract.  Pre-

viously, IBD was considered to be a Western disease 
7,8but now, it has become a global issue.  Since 1990, the 

incidence has been rising in newly industrialized count-
9

ries in Africa, Asia, and South America.  Yearly change in 
the incidence (specified as Annual Percentage Change) of 

10
ulcerative colitis is +14•9%.  From 2000 to 2010, the 
adjusted annual incidence rate for UC was 12.2 per 

11
100,000 persons.  About 47,400 people died due to UC 

12and Crohn’s Disease together in 2015.  At present, no 
curative treatment is available that results in pro-
longed disease, long-term diarrhea, and recurrences 

9
that affect overall health and quality of life.

Pharmacologic management aims to induce remissions 
and prevent UC exacerbation or acute flare. Various 
drug groups are used for this purpose with varying con-
trol of the disease. Sometimes, surgeries are also requi-
red. However, to date, no curative plan has been devised. 
The drugs used in general include sulfasalazine, amino-
salicylates or 5ASA (e.g, mesalazine, olsalazine, basala-
zide), steroids in high doses (e.g, prednisolone, methyl-
prednisolone, hydrocortisone, beclometasone) and other 
immunomodulators (e.g., azathioprine, 6-mercapto-
purine, methotrexate). Antibiotics are also given if 

13required.  Mesalazine is considered one of the most 
potent drugs used in UC. Its regular use is protective 
against mucosal damage and permeation. It is used in 
most UC patients to induce and maintain remissions. The 
precise mechanism of action of mesalazine is unknown 
but evidence has shown that it acts by targeting and 
inhibiting the COX-1 and COX-2 enzymes. It also inhi-
bits the activation of various inflammatory cells and 
biomarkers and restores the pathophysiological balance 

14,15of the disease to normal.  Co-Q10 is used to treat 
various disorders related primarily to suboptimal cellular 
energy metabolism and oxidative injury. Studies suppor-
ting the efficacy of Co-Q10 appear most promising for 

16a variety of diseases, including UC.  The Dextran Sulfate 
sodium-induced UC model is one of the widely used 
models as it can be easily developed owing to the wide 
availability and effectiveness of DSS. Some researchers 
have suggested that DSS mainly affects the large intes-
tine i.e. middle and distal third of the large intestine and 
resembles human disease both symptomatically as well 

17 
as histologically. The present study is designed to 
observe the role of mesalazine and Co-Q10 alone and 
in combination on colonic histology in UC and to hypo-
thesize that the combination therapy has a better effect 

than each given separately.

Material and Methods 

The study design was an animal experimental study. The 
study was conducted in the King Edward Medical Uni-
versity and University of Veterinary & Animal Sciences, 
Lahore. After taking the approval from  ethnical 
committee with IRB No. 789/RC/KEMU dated 13-05-
2019. Sampling Technique was Simple random samp-
ling. Sample Size was forty-eight rats were divided 
into six groups by lottery method. Male Sprague-Dawley 
rats, weighing 180g to 220g. Rats showing signs of any 
disease. 48 adult healthy albino rats of male gender 
were purchased from and kept in the animal house 
UVAS (University of Veterinary and Animal Sciences), 
Lahore. Animals were divided randomly into 6 equal 
groups having 8 rats in each group. The rats were expo-
sed to natural day and night cycles at room temperature 
of 22±2°C with 50±5% humidity throughout the experi-
ment. They had free access to rat chow and water ad 
libitum. An interval of seven days was given to them to 
get acclimatized before the start of the experiment. The 
calculated dose for an individual rat, i.e. 100mg/kg/day 

18 19 
of Mesalazine and 30mg/kg/day of Co-Q10 were 
weighed and prepared in 4% methocel solution and 
0.5% carboxymethylcellulose respectively. DSS was 
added to the drinking water of rats of groups B, C, D, 
E, and F. A 4% w/v solution was made by adding DSS 
(molecular weight 40-50kDa) in water and rats were 

20given this solution to drink throughout the study.  Forty-
eight rats were divided into six groups randomly by 
lottery method, with 8 rats in each group. These groups 
were labeled as A, B, C, D, E, and F. Rats in group A 
(normal control group) were fed with standard rat diet 
throughout the study period of 7 days. Rats in group B 
(disease control group) were fed with a normal diet but 
4% w/v solution of DSS was given instead of water. 
Rats in group C were given oral mesalazine prepared 
in 4% methocel solution at a dose of 100mg/kg/day 
once daily, DSS in drinking water, and placebo vehicle 
(0.5% carboxymethylcellulose). The rats in group D 
were given oral Co-Q10 prepared in 0.5% carboxy-
methylcellulose at a dose of 30mg/kg/day once daily, 
DSS in drinking water, and placebo vehicle (4% methocel). 
The rats in group E were given mesalazine prepared 
in 4% methocel solution at dose of 50mg/kg/day orally 
once daily, Co-Q10 prepared in 0.5% carboxymethyl-
cellulose at dose of 30mg/kg/day orally once daily and 
DSS in drinking water and the rats in group F were given 
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mesalazine prepared in 4% methocel solution at dose 
of 100mg/kg/day orally once daily, Co-Q10 prepared 
in 0.5% carboxymethylcellulose at dose of 30mg/kg/ 
day orally once daily and DSS in drinking water.  Twenty-
four hours after the last dose administered the rats were 
sacrificed at the end of day 7. The colon of each rat was 
identified and dissected out and preserved in formalin 
separately.  The lower colon was cut out and washed 
thoroughly with distilled water. A 3cm segment of the 
colon was separated and fixed in a 10% neutral-buffered 
formalin solution (pH 7.4). Processed colon tissues 
were fixed in paraffin wax and cut into 5um thick sec-
tions. Slides were prepared and stained with H&E stain 
to visualize the histological changes of inflammatory 
parameters (Extent of inflammation, Extent of crypt 
damage, Cryptitis, Crypt abscesses, Basal cell plasma-
cytosis). Light microscopic evaluation of DSS-induced 
damages to colonic mucosal and submucosal layers and 
response to mesalazine and Co-Q10 administration 
were scored as follows:

Extent of inflammation; 0 for no inflammatory changes, 
1 for changes involving mucosa only, 2 for mucosal 
and submucosal involvement, 3 for mucosal, submu-
cosal, and muscular layer involvement, and 4 for trans-
mural changes. The extent of crypt damage was scored 
as; 0 for no damage, 1 for basal one-third crypt damage, 
2 for basal two-third crypt damage, 3 for entire crypt 
damage, and 4 for crypt damage plus ulceration. Cryp-
titis was scored as; 0 for none, 1 for <25%, 2 for 25-50%, 
3 for 50-75%, and 4 for >75%. Crypt abscesses were 
scored as; 0 for none, 1 for focal, and 2 for multi-focal. 
Basal cell plasmacytosis was scored as; 0 for none, 1 

18for focal, 2 for multi-focal, and 3 for diffuse.  Data was 
analyzed by using Statistical Package for Social Studies 
(SPSS) software for Windows (version 23.0) and Graph-
Pad Prism (version 8). Histopathological changes were 
scored as numbers and expressed as percentages of 
changes in groups; the Chi-square test was used for 
evaluation. The significance of differences was mea-
sured through the Whitney U test.  A P-value of less than 
0.05 was considered significant. 

Results

Inflammation was absent in all rats in Group A. In the 
disease group (Group B), 25% (02) rats had inflamma-
tion involving mucosa, submucosa, and muscular layer 
and 75% (06) rats had trans-mural extent of inflamma-
tion. In rats receiving mesalazine (Group C), 63% (05) 
rats had inflammation extended up to mucosa and 38% 

(03) rats had inflammation involving mucosa and sub-
mucosa. None of them had inflammation involving 
the muscular layer. In rats receiving Co-Q10 (Group D), 
75% (06) rats had inflammation extended up to mucosa 
and submucosa and 25% (02) rats had inflammation 
involving mucosa, submucosa, and muscular layer. 
None had trans-mural involvement. In rats receiving 
a half dose of mesalazine along with Co-Q10 (Group E), 
75% (06) rats had inflammation extended up to mucosa 
and submucosa and 25% (02) rats had inflammation 
involving mucosa, submucosa, and muscular layer. 
None had trans-mural involvement. While in rats recei-
ving mesalazine in full dose along with Co-Q10 (Group 
F), 88% (07) rats had inflammation up to the mucosal 
layer and 13% (01) rats had inflammation involving 
mucosal and submucosal layers. None had inflammation 
involving the muscular layer. Comparison of the extent 
of inflammation among groups showed a significant 
difference with a p-value of .000. Crypt damage was 
absent in all rats in Group A. In the disease group (Group 
B), 25% (02) rats had damage of basal two-thirds of the 
crypts, and 75% (06) rats had entire crypt damage along 
with ulceration. In rats receiving mesalazine (Group C), 
38% (03) rats had damage to basal one-third of crypts, 
and 63% (05) rats had damage of basal two-thirds of 
crypts. In rats receiving Co-Q10 (Group D), 100% (08) 
rats had damage of basal two-thirds of the crypts. In rats 
receiving a half dose of mesalazine along with Co-Q10 
(Group E), 25% (02) rats had damage of basal one-third 
of crypts, and 75% (06) rats had damage of basal two-
thirds of crypts. While in rats receiving mesalazine in 
full dose along with Co-Q10 (Group F), 100% (08) rats 
had damage of basal one-third of crypts. Comparison 
of the extent of crypt damage among groups showed a 
significant difference with a p-value of .000.
Cryptitis was absent in all rats in Group A. In disease 
group (Group B), 25% (02) rats had cyptitis that involved 
25-50% of the crypt area, 38% (03) rats had cryptitis 
involving 50-75% of the crypt area, and 38% (03) rats 
had cryptitis involving >75% of crypt area. In rats recei-
ving mesalazine (Group C), 100% (08) of rats had cyp-
titis that involved <25% of the crypt area. In rats recei-
ving Co-Q10 (Group D), 75% (06) rats had cyptitis that 
involved <25% of the crypt area, and 25% (02) rats had 
cyptitis that involved 25-50% of the crypt area. In rats 
receiving a half dose of mesalazine along with Co-Q10 
(Group E), 25% (02) rats had cyptitis that involved 
<25% of the crypt area, and 75% (06) rats had cryptitis 
involving 50% of the crypt area. While in rats receiving 
mesalazine in full dose along with Co-Q10 (Group F), 
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100% (08) rats had cyptitis that involved <25% of the 
crypt area. Comparison of cryptitis among groups showed 
a significant difference with a p-value of .000.
Absent in all rats in Group A. In the disease group (Group 
B), 100% (08) of rats had multi-focal crypt abscesses. 
In rats receiving mesalazine (Group C), 100% (08) of 
rats had focal crypt abscesses. In rats receiving Co-Q10 
(Group D), 75% (06) rats had focal crypt abscesses and 
25% (02) rats had multi-focal crypt abscesses. In rats 
receiving a half dose of mesalazine along with Co-Q10 
(Group E), 25% (02) rats had focal crypt abscesses and 
75% (06) rats had multi-focal crypt abscesses. While in 
rats receiving mesalazine in full dose along with Co-
Q10 (Group F), 100% (08) rats had focal crypt abscesses. 
Comparison of crypt abscesses among groups showed 
a significant difference with a p-value of .000.
seen in any rat in Group A. In the disease group (Group 
B), 100% (08) of rats had diffuse basal cell plasmacy-
tosis. In rats receiving mesalazine (Group C), 63% (05) 
rats had focal basal cell plasmacytosis and 38% (03) 
rats had multifocal basal cell plasmacytosis. In rats 
receiving Co-Q10 (Group D), 75% (06) rats had multi-
focal basal cell plasmacytosis and 25% (02) rats had 
diffuse basal cell plasmacytosis. In rats receiving a 
half dose of mesalazine along with Co-Q10 (Group E), 
88% (07) rats had multifocal basal cell plasmacytosis 
and 13% (01) rats had diffuse basal cell plasmacytosis. 
While in rats receiving mesalazine in full dose along 
with Co-Q10 (Group F), 100% (08) rats had focal basal 
cell plasmacytosis. Comparison of basal cell plasma-
cytosis among groups showed a significant difference 
with a p-value of .000.

Figure 1: Picture showing normal histology of the 
colon.  Normal crypt  architecture with no 
inflammation seen in group A (H&E 40X) 

Figure 2: Figure shows significant crypt abscesses 
and total loss of crypt architecture in group B. 
Significant inflammation can be seen with cryptitis 
(H&E 40X) 

Figure 3: Figure showing basal cell plasmacytosis in 
group B (H&E 40X) 

Figure 4: Figure shows normal crypt architecture, 
and mild inflammation in the group treated with 
mesalazine (Group C). No cryptitis or crypt abscess was 
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seen. (H&E  20X) 

Figure 5: Figure shows mild cryptitis and 
inflammation in the group treated with Co-Q10 
(Group D). No crypt abscesses were seen. (H&E 20X)

Figure  6: Figure shows mild cryptitis, inflammation, 
and focal crypt abscesses in group E. (H&E 10X) 

Figure 7:  The figure shows normal crypt 
architecture, no inflammation, no cryptitis, and no 
crypt abscesses seen in the group treated with a 

combination of mesalazine and Co-Q10 (Group F) 
(H&E 20X)

Discussion

Histopathological study with light and deca-head micro-
scopy revealed some major changes in inflammatory 
changes and architecture of crypts. DSS led to a complete 
distortion of the crypt architecture. It caused severe 
inflammatory changes, cryptitis, and basal cell plasma-
cytosis which led to degeneration of the crypts and 
produced focal and dense crypt abscesses. Similar fin-
dings were reported in the research works using the rat 

18,21
model of DSS-induced UC.  After the administration 
of Mesalazine for 7 days, there was some reversal of 
these histopathological changes in the colonic sections 
of the rats of group C. The extent of crypt abscesses, 
cryptitis, and inflammation was decreased. A significant 
restoration of crypt architecture was seen. Such results 
were seen in a study where Mesalazine was used to treat 

18 
DSS-induced UC in rats. Administration of Co-Q10 
for 7 days in rats of group D, inflammation was reduced 
and crypt architecture restoration was seen to some 
extent. Crypt abscesses were settled to a significant 
extent. Similar results were seen in a study where Co-
Q10 was given for UC.�� Administration of half dose 
of Mesalazine and full dose of Co-Q10 for 7 days, in 
rats of group E, reduced inflammation and restored 
crypt architecture to some extent. Full doses of both 
Mesalazine and Co-Q10 when administered together 
completely settled down the inflammation, cryptitis, 
crypt abscesses, and basal cell plasmacytosis and comp-
letely restored the crypt architecture. No study to date 
has suggested the potentiation of therapeutic effects 
of Mesalazine with administration of Co-Q10. 

Conclusion 

This study has demonstrated that the combined adminis-
tration of Mesalazine and Co-Q10 has exerted a stronger 
effect on restoring colonic histology to normal in the 
UC rat model as compared to both of these drugs given 
alone.
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