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ABSTRACT
Background (Introduction): Melat-

onin has a widespread antioxidant

activitiy that protects the gastrointes-

tinal mucosa from oxidative damage

and potentiates healing of duodenal

ulcer. Omeprazole is also reported to

be clearly effective in this healing

process.

The aim of study:  is to evaluate

the role of melatonin and omepra-

zole in the treatment of duodenal ul-

cer either alone or in a combined

therapy.

Subjects & Methods: 36 adult

male persons were included in this

study. They were divided into 4

groups; group I (9 control volun-

teers), group II (9 patients suffering

from chronic duodenal ulcer and re-

ceiving melatonin alone), group III (9

patients suffering from chronic duod-

enal ulcer and receiving omeprazole

alone) & group IV (9 patients suffer-

ing from chronic duodenal ulcer and

receiving a combination of melatonin

and omeprazole). Endoscopic biop-

sies were taken for histological & im-

munohistochemical studies. 

Results : Complete healing of the

duodenal mucosa was observed af-

ter 8 weeks of treatment in Group II,

after 6 weeks of treatment in Group

III and after 4 weeks of treatment in

Group IV.   Before treatment, immu-
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nohistochemical study of sections of

ulcerated duodenum showed strong

positive immune reaction for COX-2

enzyme. With treatment, the immune

reaction was moderate then became

mild or weak after complete healing.

Conclusion: it could be concluded

that combination therapy of both me-

latonin and omeprazole is preferable

in treatment of chronic duodenal ul-

cer as melatonin could accelerate

the healing effect of omeprazole ,

shorten the duration of treatment

and minimize its side effects. 

Key Words: duodenum - ulcer -

melatonin – omeprazole - immuno-

histochemical – COX-2 enzyme. 

INTRODUCSTION
Duodenal ulcer affects up to 1 to

10 people at some point in their

lives, and tends to affect , specially,

younger men. However, stomach ul-

cers are less common, rare in peo-

ple before middle age and most com-

mon in elderly people1.

Duodenal ulcer may be acute

(symptoms appear and improve

quite quickly) or chronic (go on for a

long time). Often several acute ul-

cers happen together, and these

may produce no symptoms and heal

without any long term consequenc-

es. Chronic ulcers are deeper, usual-

ly occur individually ,cause symp-

toms and leave a scar when they

heal 2.

The pineal secretory product, me-

latonin (N-acetyl -5- methoxytrypta-

mine), is highly evolutionarily con-

served molecule, present in virtually

all organisms i.e. in both plants and

animals. It has several important

physiological functions in mammals

including seasonal reproductive reg-

ulation, immune enhancement and

regulation of light- dark signal trans-

duction along with the capacity to in-

fluence possibly some aspects of ag-

ing. Additionally, it has been shown

to have widespread antioxidant ef-

fects in variety of organs 3.

Melatonin protects the gastroin-

testinal mucosa from oxidative dam-

age caused by reactive oxygen spe-

cies (ROS) in different experimental

ulcer models. It reduces ethanol in-

duced gastric damage and prevents

gastric mucosal lesions caused by

water –immersion restraint stress, is-

chemia and asprin 4.

Melatonin protects against gastric
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ulceration in rats not only by scav-

enging OH radicals but also possibly

by increasing the activities of two

key gastric antioxidant enzymes,

gastric peroxidase (GPO) and super-

oxide dismutase (SOD)4. It was stat-

ed that omeprazole is clearly effec-

tive in the healing of duodenal ulcer

and  in the resolution of the patient

symptoms 5. 

Cyclo-oxygenase ( COX) is ho-

modimer composed of two subunits

of about 70,000 daltons and one

heme group. Two isoforms of COX

have been characterized;  COX-1

and COX-2 6. They are key enzymes

involved in prostaglandin synthesis

in human. COX-1 is constitutively ex-

pressed enzyme present in most

cells and tissues throughout the

body. It  is responsible for generating

prostaglandins involved in various

physiological functions, including

gastrointestinal mucosal protection.

In contrast, COX-2 is rapidly induced

at sites of inflammation and gener-

ates prostaglandins that mediate lo-

cal inflammation and pain 7. 

In the normal stomach and duod-

enum of humans and animals, most

studies found that COX-2 was ex-

pressed at low or undetectable lev-

els and that its physiological role in

normal  stomach  needs to be de-

fined 8.

The expression of COX-2 was in-

creased in the ulcerated mucosa of

the stomach and duodenum and its

expression in the duodenal mucosa

after ulceration is potent as in the

gastric mucosa9. Its overexpression

has been reported in several differ-

ent pathological gastric conditions,

including ulcer healing10.

Aim of work :

The aim of this study is to evalu-

ate the role of melatonin and omep-

razole in the treatment of duodenal

ulcer either alone or in combined

therapy, and also to study the role of

COX-2 in the healing process.

SUBJECTS & METHODS

A. Subjects

A total of 36 subjects were includ-

ed in this study. Twenty seven pa-

tients attending the outpatient clinics

of The Gastro-Enterology Center,

Mansoura University, were suffering

from chronic duodenal ulcer. Nine

healthy volunteers with age and sex

matched were taken as controls. The

age of both the control group and the

duodenal ulcer patients ranged from
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32 to 64 years. All persons used in

this study were subjected to upper

gastrointestinal endoscopy for visual-

ization of mucosal  ulceration of the

duodenum. An endoscopic biopsies

were taken from all individuals in this

study after taking their consents. Bi-

opsies from patients were taken from

the ulcer edges before and after

treatment.   

Patients selected were classified

into 4 groups; group I included 9

healthy volunteers, the other 3

groups were subdivided into 3 sub-

groups each contained 3 patients:

1. Group I:  Included 9 healthy volun-

teers used as control

subjects.

2.Group II: Included 9 patients suf-

fering from duodenal ul-

cers and receiving me-

latonin alone   

                    in a dose of 3 mg once

daily  for 4 weeks (IIa),

6   weeks (IIb) and 8

weeks (IIc)11 

3. Group III: Included 9 patients suf-

fering from duodenal ul-

cer and receiving omep-

razole 

                     alone  in a dose of 40

mg once daily 4 weeks

(IIIa), 6 weeks (IIIb) and

8 weeks   

                   (IIIc)12.    

4. Group IV: Included 9 patients suf-

fering from duodenal ul-

cer and receiving melat-

onin 

                     and omeprazole in the

same dose of each of

them for 4 weeks (IVa),

6 weeks Vb) and 8

weeks (IVc).   

B. Methods

Biopsy samples were fixed in 10

% neutral buffered formalin for 24

hours. Dehydration was carried out

in ascending grades of ethanol and

xylol was used as a clearing agent

then impregnation and embedding

were done in paraplast. Serial sec-

tions were cut at 4-5 micrometer

(µm) in thickness and stained by : 

1) Haematoxylin and Eosin13.

2) Periodic acid-Schiff's reaction

(PAS)14.        

3) Immunohistochemical (IHC)

stain for localization of COX-2

enzyme by peroxidase La-

beled Avidin-Biotin method

(LAB)15 using polyclonal rab-

bit anti-COX-2 .

Immunohistochemical stain for lo-

calization of Cox-2 enzyme:
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Kits used:

Primary antibody is a polyclonal

rabbit anti-Cox2 (Cat ≠ RB- 9072-R7.

It is raised against a synthetic pep-

tide derived from the C-terminus of

Cox2 from rabbit antiserum. It is re-

active with rat, mouse and human

Cox2. It is prepared at 1 mg/1 ml in

10 mM phosphate buffered saline

(PBS). pH 7.6, with 0.2% bovine ser-

um albumin (BSA) and 15 mM sodi-

um azide. It is used for staining of

formalin-fixed, paraffin-embedded

tissues.

The detection kit used in this

study was ultravision anti-polyvalent,

HRP/ (Cat # TP-015-HD) DAB, ready

to use. The reagents in this kit con-

stitute a labeled streptavidin-biotin

immunoenzymatic antigen detection

system. The reagents included in the

detection system are hydrogen per-

oxided block, ultraviolet block, biotin-

ylated goat anti-polyvalent (2ry anti-

body), streptavidin peroxidase, DAB

substrate and DAB chromogen. 

 The kits used in this study were

supplied by Lab Vision Corporation,

UK.Ltd. They were stored at 2-8 oC.

Steps of staining:

Paraffin sections were deparaffi-

nized in xylene then rehydrated in

descending grades of ethanol

(100%, 95% and 70%). Sections

were not allowed to dry from this

point on. Endogenous peroxidase

activity was blocked by incubating

the sections in hydrogen peroxide

block for 10-15 minutes then washed

2 times in PBS. Excess buffer was

blotted off. Antigen retrieval, for un-

masking of antigens in formalin-

fixed, paraffin embedded sections,

was done by boiling sections in cit-

rate buffer pH 6.0 for 10-20 minutes

followed by cooling at room tempera-

ture for 20 minutes then washed in

PBS 4 times. Blocking of nonspecific

background staining was done by

applying ultraviolet block to the sec-

tions. Sections were then incubated

for 5 minutes at room temperature.

Time of incubation should not ex-

ceed 10 minutes or there may be a

reduction in the desired stain. Ex-

cess serum was drained or blotted

off without washing. Primary anti-

body, anti-Cox-2 (dilution 1:100),

was applied to the sections. The

slides were incubated in humidity

chamber, at room temperature for 60

minutes.        

Slides were then rinsed in PBS

and dried around the edge of the
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sections. Secondary antibody (the bi-

otinylated goat anti polyvalent) was

applied to the slides and incubated

in the humidity chamber for 10 min-

utes at room temperature. The slides

were rinsed in PBS and excess fluid

was wiped off. Streptavidin peroxi-

dase was applied to the section and

the slides were incubated in the hu-

midity chamber for 10 minutes at

room temperature then rinsed in

PBS and dried. The substrate-

chromogen mixture was freshly pre-

pared by adding 1-2 drops of DAB

chromogen to 1 ml of DAB substrate

and mix them by swirling. 2 drops or

100 µl of this substrate chromogen

mixture were applied to each section

and the sections were incubated for

5-15 minutes. 

Sections were rinsed well with

distilled water, stained with Harris

haematoxylin as counter stain, dehy-

drated in ascending grades of alco-

hol, cleared in xylene then mounted

in Canada balsam and cover slipped.

Brown cytoplasmic deposits at sites

of specific cellular antigen indicated

a positive reaction. Positive control

sections (human cancer colon) were

included within the working slides to

assess the positivity of the tissue

sections. Negative control sections

were put under the same conditions

after omitting the primary antibody.

The negative control slide is impor-

tant to assess the background stain-

ing.

RESULTS
Group I (Control volunteers): 

In sections stained with Hx & E,

the epithelial lining of the human du-

odenum showed leaf-like projectinns

into the lumen (villi) and tubular in-

vaginations into the corium; the in-

testinal crypts of Lieberkuhn. The villi

were covered with columnar absorb-

ing cells ,having brush apical border,

and goblet cells. The intestinal crypts

of Lieberkuhn are simple tubular

glands lined with simple columnar

absorbing and goblet cells in their

upper parts in addition to paneth and

stem cells in their bases. The corium

is formed of loose connective tissue

containing some lymphocytic infiltra-

tions, blood vessels and lymphatics

in addition to the intestinal crypts.

The muscularis mucosa is formed of

a thin layer of smooth muscles sep-

arating the corium from the submu-

cosa which appears as a layer of

loose connective tissue containing

Brunner's glands lined with mucous

secreting columnar cells with foamy

cytoplasm and flattened basal nuclei
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(Fig.1).  With PAS reaction, magenta

color was typically demonstrated in

the goblet cells , on the brush border

of the absorping cells and in the aci-

ni of Brunner's glands (Fig.2).      

In immunohistochemical staining,

a section of human cancer colon was

used as a control  positive to demon-

strate the strong  positive immune

reaction for COX-2 enzyme  (Fig. 3).

A negative control section was pre-

pared from human duodenum after

omitting the step of incubation with

primary antibody ( Fig. 4).  Immuno-

histochemical staining of the mucosa

of the volunteer duodenum for COX-

2 enzyme revealed no expression in

the cytoplasm of the epithelial cells

covering the villi  and lining the

crypts (Fig. 5). 

Before treatment (Ulcerated du-

odenum):

Sections of ulcerated duodenum,

stained with Hx & E showed shed-

ding of a part of the mucosa includ-

ing villi and crypts. At the site of the

ulcer, there was a superficial layer of

exudate (red amorphous substance)

with entangling inflammatory cells

(Figs. 6). Deeply, necrotic cells (with

vacuolated cytoplasm & pyknotic nu-

cleus) and apoptotic cells (with deep-

ly acidophilic cytoplasm & pyknotic

nucleus), were seen while in the

floor of the ulcer, accumulation of

mononuclear inflammatory cells

were present. (Figs. 7).   With PAS

reaction, a positive reaction was

seen in the goblet cells of some re-

maining crypts and in the acini of

Brunner's  glands . While, no villi

were present. (Figs. 8)

Immunohistochemical staining of

a section of ulcerated duodenal for

COX-2 enzyme showed strong posi-

tive immune reaction in the cyto-

plasm of the inflammatory cells and

epithelium of the crypts (Fig. 9). 

After treatment: (healing ulcer)

A. Group II:

1. Group IIa (treated with melat-

onin for  4 weaks ):

Sections stained with Hx. & E re-

vealed partially regenerated parts

showing granulation tissue that con-

tains fibroblasts and congested capil-

laries without  epithelial covering. On

the other hand, completely regener-

ated areas showed that the granula-

tion tissue developed into fibrous tis-

sue covered with a single layer of

epithelium (Fig. 10).    The complete-

ly regenerated parts showed a posi-

tive PAS reaction in the brush border
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of the surface epithelium while the

incompletely regenerated parts

showed a positive reaction in Brun-

ner's  glands under the raw surface

(Fig. 11).   

Immunohistochemical  staining

revealed  strong  positive   immune

reaction for COX-2 enzyme in the cy-

toplasm of the epithelium covering

the healed parts as well as in the in-

flammatory cells in the corium of

both the healed and ulcerated parts.

(Fig. 12).

2. Group IIb  (treated with melat-

onin for 6 weeks ):

Hx. & E stained sections showed

progressive healing of the duodenal

ulcer (Fig. 13).   Regarding PAS re-

actions, it was strong positive in the

brush border of the villous and crypt

epithelium of the completely regener-

ated parts (Fig. 14).         

There was a strong positive im-

mune reaction for COX-2 enzyme in

the cytoplasm of the surface epitheli-

um and the inflammatory cells. (Fig.

15).

3. Group IIc (treated with melat-

onin for 8 weeks):

Sections stained with Hx. & E

showed complete healing of the du-

odenal mucosa. The amount of fi-

brous tissue increased and the epi-

thelium formed a continuous layer

(Fig. 16).     PAS reaction was strong

positive in the brush border of the

epithelium covering the  completely

regenerated part (Fig. 17). 

A mild immune reaction for COX-

2 enzyme was observed in the sur-

face epithelium. (Fig. 18).

B. Group III:

1. Group IIIa (treated with

omeprazole for 4 weeks ):

There was an incomplete regen-

eration of the mucosa. Sections

stained with Hx. & E, , PAS and im-

munohistochemical reactions

showed similar changes as in group

IIb. (Fig. 19,20,21) 

2. Group IIIb & IIIc (treated with

omeprazole for 6 & 8 weeks ).

Complete healing of the duodenal

mucosa was observed at the 6th

week. Sections stained with Hx. & E,

PAS and immunohistochemical reac-

tions showed similar changes as in

group IIc. (Fig. 22,23,24) 

C. Group IVa ,IVb & IVc (treated

with melatonin and omepra-
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zole for 4 ,6 & 8 weeks ): 

 There was complete regenera-

tion at the 4th week. There were sim-

ilar findings as in groups IIc and IIIb.

The immune reaction for COX-2 en-

zyme was weak in the surface epi-

thelium as compared with groups IIc

and IIIb. (Fig. 25,26,27)

Fig 1: A photomicrograph of a section in the duode-
num of a control volunteer (group I) showing
duodenal villi (V) covered with columnar ab-
sorping and goblet cells, crypts (C) with pan-
eth and stem cells at their bases, muscularis
mucosa (MM) and submucosa containing
Brunner's glands (B).           (Hx & E x 100).

Fig 2: A photomicrograph of a section in the duode-
num of a control volunteer (group I) showing
magenta coloured goblet cells in the duoden-
al villi (V) , crypts (C) and acini of Brunner's
glands (B).                         (PAS x 250).

Fig 3 : A photomicrograph showing a strong im-
mune-reaction for COX-2 enzyme in the cy-
toplasm of the lining epithelium of adenocar-
cinoma of the colon in the form of brown
granules (positive control).           IHC reac-
tion for COX-2 enzyme x 250.

Fig 4: A photomicrograph showing a negative im-
mune-reaction of COX-2 in the cytoplasm of
the lining epithelium of the human duode-
num (negative control). IHC reaction for
COX-2 enzyme x 250.
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Fig 5 : A photomicrograph of a section in the duod-
enum of control volunteer (GroupI) showing
a negative immune-reaction for COX-2 en-
zyme in the cytoplasm of the lining epitheli-
um of the duodenum.                                
IHC reaction for COX-2 enzyme x 400

Fig 6: A photomicrograph of a section in the duode-
num of a patient with chronic duodenal ulcer
showing shedding of mucosa  (crossed ar-
rows) , superficial layer of exudates (arrows)
and lymphocytic infiltration (arrow head).
 ( Hx & E x 100).

Fig 7 : A photomicrograph of a section in the duod-
enum of a patient with chronic duodenal ul-
cer showing necrotic cells (arrows) and apop-
totic cells (crossed arrows) at the deep zone
of the ulcer. Note the presence of some
crypts (C).                (Hx & E x 100).

Fig 8: A photomicrograph of a section in the duode-
num of a patient with chronic duodenal ulcer
showing the ulcer site with absence of villi
(arrows), small crypts (C) with magenta col-
oured goblet cells in addition to acini of
Brunner's glands (B).             (PAS x 250).
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Fig 9 : A photomicrograph of a section in the duod-
enum of a patient with chronic duodenal ul-
cer showing a strong immune-reaction for
COX-2 enzyme in the cytoplasm of  inflam-
matory cells (arrow heads) and epithelial
cells of the crypts (arrows).  (IHC reaction
for COX-2 enzyme x 400).

Fig 10: A photomicrograph of a section in the duod-
enum of a patient with chronic duodenal ul-
cer   treated with melatonin for 4 weeks
(GroupIIa) showing regenerated parts of the
surface epithelium (arrows) and other parts
are not regenerated (crossed arrows). Fibro-
blasts (thick arrows) and congested vessels
(arrow heads) in addition to some crypts (C)
are seen.                                                     
                                      

Fig 11 : A photomicrograph of a section in the du-
odenum of a patient with chronic duodenal
ulcer  treated with melatonin for 4 weeks
(GroupIIa) showing regenerated parts of the
surface epithelium with magenta colored
brush border (arrows) and other parts are not
regenerated (crossed arrows). Notice Brun-
ner's glands (B) in the submucosa (PAS x
250). 

Fig 12: A photomicrograph of a section in the duod-
enum of a patient with chronic duodenal ul-
cer  treated with melatonin for 4 weeks
(GroupIIa) showing strong immune-reaction
for COX-2 enzyme in the cytoplasm of the
surface epithelium (arrows) and the inflam-
matory cells (arrow heads). (IHC reaction for
COX-2 x 250).
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Fig 14: A photomicrograph of a paraffin section in
the duodenum of a patient with chronic duod-
enal ulcer treated with melatonin for 6 weeks
(GroupIIb) showing regenerated parts of the
surface epithelium with magenta colored
brush border (arrows) and other parts are not
regenerated (crossed arrows). Note presence
of some crypts in the corium (C) and  Brun-
ner's glands (B) in the submucosa. ( PAS x
100).

Fig 13 : A photomicrograph of a section in the du-
odenum of a patient with chronic duodenal
ulcer   treated with melatonin for 6 weeks
(GroupIIb) showing regenerated parts (ar-
rows) while other parts are incompletely re-
generated (crossed arrows). Fibrous tisuue
(F), fibroblasts (thick arrows) and some
crypts (C) are seen. ( Hx &E x 400).

Fig 15 : A photomicrograph of a paraffin section of
the duodenum a patient with chronic duoden-
al ulcer treated with melatonin for 6 weeks
(GroupIIb) showing strong positive immune
reaction for COX-2 enzyme in the cytoplasm
of the surface epithelium (arrows), in the
crypts  (crossed arrows) and in the inflamma-
tory cells (arrow heads). (IHC reaction for
COX-2 x 250).

Fig 16 : A photomicrograph of a section in the du-
odenum of a patient with chronic duodenal
ulcer treated with melatonin for 8 weeks
(GroupIIc) showing complete regeneration of
the surface epithelim (arrows) & crypts (C).
Note the increased amount of fibrous tisuue
(F), fibroblasts (thick arrows). ( Hx & E x
400).
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Fig 18: A photomicrograph of a section in the duod-
enum of a patient with chronic duodenal ul-
cer treated with melatonin for 8 weeks
(GroupIIc) showing strong immune-reaction
for COX-2 enzyme in the cytoplasm of the
surface epithelium (arrows), the inflammato-
ry cells (arrow heads). (IHC reaction for
COX-2 x 250).

Fig 17 : A photomicrograph of a section in the du-
odenum of a patient with chronic duodenal
ulcer treated with melatonin for 8 weeks
(GroupIIc)  showing complete regeneration
of  the surface epithelium (arrows) with ma-
genta colored brush border and crypts (C). (
PAS x 400).

Fig 19 : : A photomicrograph of a paraffin section
of the duodenum of a patient with chronic
duodenal ulcer treated with omeprazole for
four weeks (GroupIIIa): compare versus fig
13     ( Hx & E x 250).

Fig 20 : A photomicrograph of a paraffin section of
the duodenum of a patient with chronic duod-
enal ulcer treated with omeprazole for four
weeks (GroupIIIa) : compare versus fig 14
 (PAS x 100). 
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Fig 22: A photomicrograph of a paraffin section of
the duodenum of a patient with chronic duod-
enal ulcer treated with omeprazole for six
weeks (GroupIIIb): compare versus fig 16
          ( Hx & E x 400).

Fig 21 : A photomicrograph of a paraffin section of
the duodenum of a patient with chronic duod-
enal ulcer treated with omeprazole for four
weeks (GroupIIIa) : compare versus fig 15
(IHC reaction for COX-2 x 250).

Fig 23 : : A photomicrograph of a paraffin section
of the duodenum of a patient with chronic
duodenal ulcer treated with omeprazole for
six weeks (GroupIIIb): compare versus fig
17   ( PAS x 400).

Fig 24 : A photomicrograph of a section in the du-
odenum of a patient with chronic duodenal
ulcer treated with omeprazole for six weeks
(GroupIIIb): compare versus fig 18   (IHC re-
action for COX-2 x 250).
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Fig 26: A photomicrograph of a paraffin section of
the duodenum of a patient with chronic duod-
enal ulcer treated with melatonin and omep-
razole for four weeks (GroupIVa) : compare
versus fig 17      ( PAS x 400)

Fig 25 : A photomicrograph of a paraffin section of
the duodenum a patient with chronic duoden-
al ulcer treated with melatonin and omepra-
zole for four weeks (GroupIVa): compare
versus fig 16     ( Hx & E x 400).

Fig 27 : A photomicrograph of a paraffin section of the
duodenum of a patient with chronic duodenal ul-
cer treated with melatonin and omeprazole for
four weeks (GroupIVa): compare versus fig 18
(IHC reaction for COX-2 x 400).    
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DISCUSSION
The current study evaluateed the

histological effect of  the recently

used drug ,melatonin, and the widely

used drug ,omeprazole, on treatment

of duodenal ulcer. Moreover, immu-

nohistochemical study of COX-2 was

performed to clarify its possible role

in the healing process.

The mucosa of the duodenum of

the control volunteers consisted of

epithelium covering the intestinal villi

and lining the intestinal crypts, cori-

um and muscularis mucosa. The in-

testinal epithelium covering the villi

and crypts contained columnar ab-

sorptive cells with basal oval nuclei

and goblet cells. The submucosa

contained Brunner's glands. This

finding was in agreement with16,17.

The results of the present study

revealed that COX-2 was not ex-

pressed in the normal duodenal mu-

cosa of the healthy control group.

This coincides with18 who stated

that COX-2 is inducible and not con-

stitutively expressed like COX-1, and

that COX-2 protein is absent from

normal duodenal tissues.

Microscopic examination of the ul-

cerated duodenum revealed a thin

layer of exudate containing acute in-

flammatory cells, a layer of necrotic

tissue appearing as an amorphous

eosinophilic layer containing necrotic

cells and apoptotic cells and mono-

nuclear inflammatory cells at the

base of the ulcer. These findings

could be explained by increasing

COX-2 enzyme ,as a result of tissue

damage, leading to production of

prostaglandine that modulated  such

inflammatory and immune response.

In the present work, no prominent

histological variations were found be-

tween the ulcers of different individu-

als. 

In the untreated ulcer, there was

an increased expression of COX-2

and this was confirmed by19  who

mentioned that COX2 expression

occurs  in  certain  cell  types by pro-

infalmmatory or mitogenic agents, in-

cluding  cytokines, endotoxins and

tumour promotors as well as by

growth factors  and  in response to

tissue  injury.  They also reported

that COX-2 enzyme was found to be

strongly expressed in macrophages

and myofibroblasts exclusively local-

ized between granulation tissues of

and around ulcer bed20. The expres-

sion of COX-2 enzyme in these cells

is of great importance as myofibro-
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blast infiltration into the ulcer base

may promote cell proliferation, diffe-

rentiation or production of extracellu-

lar matrix which are required for

wound healing 21.

In  the  current  study, it was

found  that  treatment  of  duodenal

ulcer with either melatonin, omepra-

zole or both was duration depen-

dent. These findings could be ex-

plained by22 who explained the

mechanism of the formation of the

granulation tissue. They stated that

capillary endothelial cells proliferate

and grow into the area to be repaired

and at the same time fibroblasts are

stimulated to divide and to secrete

collagen and other matrix compo-

nents. These modified cells are

called myofibroblasts and their com-

bination with the capillary loops is

the granulation tissue.

The  current  results  revealed

that  melatonin  has a role in the

healing of duodenal ulcer either

alone or in combination with omepra-

zole . This result was in agreement

with4  who stated that melatonin,

dose-dependently, prevented gastric

damage  and when compared with

already marketed anti-ulcer drugs

such as ranitidine and omeprazole,

melatonin  was  found  to be more

effective  than  ranitidine   but less

effective  than   omeprazole   in pre-

venting  stress  ulcer. They also

demonstrated that co-treatment of

duodenal  ulcer  with melatonin at

low dose synergistically increases

the  efficacy  of  ranitidine  and

omeprazole  in   preventing  stress

induced duodenal lesion. This may

be  important  as giving ranitidine

and omeprazole at lower doses

would reduce the severity of their

side  effects .

Another  study done by23 demon-

strated the presence of melatonin re-

ceptors by autoradiography and/or

radioreceptor assay in the peripheral

tissues including the intestinal villi.

Melatonin also has been immunohis-

tochemically demonstrated in the in-

testinal villi and the glandular portion

of the gastro-duodenal wall. This

was confirmed by24 as they reported

that melatonin is present in the gas-

tro-intestinal tract from the stomach

to the colon and it is  localized and

synthesized in the enterochromaffin

cells of the mucosal lining. They con-

cluded that its functions in the gut

seems to be protection of the muco-

sa from erosion and ulcer formation

and to influence the movement of
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the gastrointestinal content through

the digestive system.  

Melatonin can exert its effect in

the protection and treatment of gas-

tro duodenal ulcer by different mech-

anisms. The first is the involvement

of melatonin in the stimulation of the

mucosa – protective alkaline secre-

tion by duodenal mucosa25. It was

stated by26 that melatonin influences

bicarbonate secretion in the stomach

and duodenum and has a role in pre-

venting and repairing ulcers in them.

They also reported that melatonin

action in the control of bicarbonate

secretion involves the central and

peripheral sympathetic nervous sys-

tems and this action is receptor me-

diated. 

Another mechanism of melatonin

action was  presented by27 as they

found that the gastro-protecive effect

of melatonin involves gastric hypere-

mia and this circulatory effect could

be mediated either by melatonin it-

self or by a potent vasodilator such

as PGE2 generated by the gastric

mucosa .  It was  reported that me-

latonin exhibits high protective action

against the damage of the gastro-

duodenal mucosa as it accelerates

the healing of chronic peptic ulcera-

tion by stimulating the microcircula-

tion28.    

Previous study by29 reported that

the gastroduodenal protective effect

of melatonin was accompanied by

notable increase in plasma gastrin

level suggesting that endogenous

gastrin might contribute to the gas-

troduodenal protection afford by this

in dole against stress ulcer genesis

or to the acceleration of peptic ulcer

healing . 

Another explanation by which me-

latonin exerts a role in the protection

and treatment of duodenal ulcer is

due to its antioxidant and free radical

scavenging activity as melatonin ac-

tion in reducing ulcer formation in-

volves the ability of the in dole to di-

rectly scavenge toxic oxygen based

reactant as hydroxyl radical and pos-

sibly to promote the antioxidant en-

zyme activity26.

 The results of this study revealed

that omeprazole alone is better used

in treatment of duodenal ulcer than

melatonin alone as the healing of the

duodenal ulcer started at the fourth

week of treatment with omeprazole

and was completed at the sixth week

but with melatonin alone the healing
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started at the sixth week and was

completed at the eighth week of

treatment. It was found that melato-

nin accelerates the process of heal-

ing when combined with omeprazole

as healing in combination therapy

was completed at shorter duration

(at the fourth week). These results

were in agreement with 30.    It was

reported by3 that melatonin when

combined with other antiulcer drugs

like omeprazole has a beneficial ef-

fects as it accelerates the healing ef-

fects of omeprazole and shortens

the duration of treatment. Therefore

melatonin reduces the side effects

and increases the efficacy of omep-

razole. 

COX-2 expression was also

markedly increased in the healing ul-

cer. It was detected in the inflamma-

tory cells, surface epithelium and the

lining epithelium of the crypts. This

was in agreement with31 who report-

ed that these cells readily express

COX-2 and synthesize prostaglan-

dins when exposed to mitogenic or

inflammatory stimuli. A recent study

by32 demonstrated  high expression

level of COX-2 enzyme at the heal-

ing ulcer margins and more produc-

tion of prostaglandin which is a key

molecule that stimulates the ulcer

healing mechanism. They also  dem-

onstrated that omeprazole has signif-

icantly elevated the expression level

of COX-2 enzyme and PGE 2 level

thereby it is effective in the ulcer

healing process .

In healed ulcers, COX-2 activity

were markedly decreased when

compared to the untreated or healing

ulcer. This finding was in agreement

with33 as they found marked reduc-

tion of COX-2 expression after suc-

cessful treatment of duodenal ulcer.

This could be explained by  de-

creased production of  COX-2 en-

zyme as a result of subsided inflam-

matory and immune  responses on

complete healing.

Conclusion:  From the results of

the present study it could be con-

cluded that melatonin could be used

in the treatment of duodenal ulcer

alone but combination therapy with

omeprazole is preferable as melato-

nin might accelerate the healing ef-

fect of omeprazole and therefore

shorten the duration of treatment

and minimize its side effects. It could

be also concluded that COX-2 en-

zyme has a role in facilitating such

healing process.
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تأثير اĠيلاتونě و الأوميبرازول على إلتئام قرحة الإثنى عشر. 

 دراسة هيستولوجية وهيستوكيميائية مناعية

عصام عبد المجيد اĠهندس*  Ē   سعد حسان الشافعى*

فاطمة محمد إسماعيل غنيم* Ē   طلعت الشهاوى** 

قسم الأنسجة والخلايا - كلية الطب - جامعة اĠنصورة

مركز الجهاز الهضمى  –  كلية الطب  – جامعة اĠنصورة

ذكـر أن للـمـيلاتـونě تـأثـير واسع كـمـضاد للأكـسـدة لذلك فـهـو يحـمى الـغشـاء المخـاطى لـلجـهاز
الـهضمى من الإصـابة بفـعل الأكسـدة ويساعـد على إلتـئام قرحـة الإثنى عشـر. كما  أن للأومـيبرازول
أيـضـا تأثـيـر واضح عـلى هـذا الإلتـئـام.  لـذلك أجريـت هذه الـدراسـة لـتقـيـيم دور الـعـقارين فى علاج

قرحة الإثنى عشر سواءا بصورة منفردة او بالإشتراك معا.

      استخـدم فى هذه الدراسـة ٣٦ شخصا  ,ģ تصنـيفهم فى  4مجموعات ,المجموعة الأولى (٩
متطوعě كمجموعـة ضايطة) المجموعة الثانية (٩ مـرضى يعانون من قرحة الإثنى عشر ويعالجون
بعقار اĠيلاتونě فقط)  ,المجموعة الثالثة (٩ مرضى يعانون من قرحة الإثنى عشر ويعالجون بعقار
الأومـيبرازول فـقط) أماالمجـموعة الـرابعة فـقد احتـوت على ٩ مـرضى يعانـون من قرحة الإثـنى عشر
ويـعـالجـون بـعـقـارى اĠـيلاتـونـě والأومـيـبـرازول مـعـا). ģ أخـذ عـيـنـات من حـافـة الـقـرح فى الـغـشـاء

المخاطى عن طريق اĠنظار وعولجت لإجراء دراسة هيستولوجية وهيستوكيميائية مناعية.

      لوحظ إلتـئاما كـاملا للغشـاء المخاطى للإثنى عـشر بعد  ٨ أسابيع من الـعلاج فى المجموعة
الثانية  , وبعد ٦  أسابيـع فى المجموعـة الثالـثة وبعد  ٤ أسابيع فى المجـموعة الـرابعة.  كـما أظهرت
الصبغة الهستوكيميائيه اĠناعيه تفاعل قوى لإنزĤ السيكلوأوكسيجينيز-٢  قبل العلاج . بينما كان

التفاعل متوسطا ثم قليلا أو ضعيفا باكتمال الإلتئام مع استعمال العلاج.

      ويسـتخلص من هـذه الدراسة انه يفـضل إستخـدام عقارى اĠيلاتـونě والأوميـبرازول معا فى
علاج  حــالات قـرحـة الإثـنـى عـشـر اĠـزمــنـة حـيث أن اĠــيلاتـونـě قــد يـعـجل من الــتـأثـيــر الإلـتـئـامى
للأومـيبرازول وبـالتالى يـقصر من فـترة العلاج ويـقلل من الأعراض الجـانبيـة.  كما يـستخـلص منها

أيضا أن إنزĤ السيكلوأوكسيجينيز-٢ قد يكون له دور فى اĠساعدة على هذا الإلتئام.
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