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ABSTRACT
Introduction: Acute pancreatitis (AP) is a sudden pancreatic inflammation that has a high mortality rate, especially when 
associated with systemic inflammation and multiple organ failure. According to reports, cases having acute pancreatitis 
developed stress ulcers or gastrointestinal mucosal lesions. Nesfatin-1 could control apoptosis and inflammatory effects.
Aim of the Work: This research is designed to find out the possible protective role of nesfatin-1 on fundic gland mucosal 
affection in cerulein-induced acute pancreatitis.
Materials and Methods: Forty rats were splitted into three groups: Group I (control), Group II (induced acute pancreatitis): 
exposed to cerulein (20 μg/kg, s.c.) five times each separated by one hour, Group III (nesfatin-1 treated): nesfatin-1 (10 µg/kg) 
is injected intraperitoneally 5 min before the first cerulein adminstration.
Results: Acute pancreatitis demonstrated high serum amylase, lipase, IL-1β, and oxidative stress marker (MDA) levels. Fundic 
gland histological changes secondary to pancreatic injury were confirmed by H&E, immunohistochemical ( IL-1β, CD68), 
morphometrical, and statistical studies. The fundic glands of Group II showed mucosal disruption and desquamation of the 
surface epithelial cells. Cells had pyknotic nuclei and vacuolated cytosol aligned parts of the glands, while others were aligned 
by cells with flattened nuclei. Inflammatory cells were also seen. Many cellular infiltrations and engorged blood vessels were 
seen. Group III (nesfatin-1 treated) showed results similar to control group. Many fundic mucosal cells in the upper and lower 
parts had vesicular nuclei and few had darkly stained nuclei. The gastric pits appeared narrow.
Conclusions: Nesfatin-1 reduces pancreatic oxidative stress damage and reduces inflammation to decrease AP-induced fundic 
gland mucosal affection.
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INTRODUCTION                                                                        

Pancreatitis is a pancreatic inflammatory disease 
caused by pancreatic parenchyma dissolution from 
activated pancreatic enzyme leakage[1]. It is fatal to 39% 
of cases[2]. Numerous factors participate in its occurrence, 
including genetic, immunological, and metabolic factors. 
Also, alcohol abuse and pancreatic duct obstructions have 
been incriminated[3]. Pancreatitis occurs in two types: 
acute and chronic types. Clinical manifestations of acute 
pancreatitis is typically limited to epigastric or right 
upper quadrant pain, but chronic pancreatitis can include 
abdominal discomfort along with signs and symptoms of 
pancreatic endocrine and exocrine insufficiency[4]. Their 
morphological characteristics involve edema, acinar 
necrosis, infiltration of leucocytes, and intravascular 
microthrombi[5]. 

The severe form can advance to microcirculation 
failure that lead to tissue damage in distant organs[5]. No 
investigations can anticipate progression to severe form[6]. 
According to reports, stress ulcers or gastrointestinal 
mucosal lesions (AGML) developed in 52% of individuals 

with acute pancreatitis[7]. Muddana et al.,[8] explained these 
complications to occur due to the stressful situation arising 
in acute pancreatitis, which causes low blood perfusion 
and high hydrogen ion diffusion in gastric mucosa. 
These complications may happen from the inflammatory 
mediators and toxic substances present in the serum and 
ascetic fluid of AP[9]. All these issues share in multiple 
organ dysfunctions in acute pancreatitis patients[10].

Symptomatic treatments such as analgesics and fluid 
replacement are the helping trials in these cases[11]. From 
this point, AP patients are at a significant risk of mortality. 
Therefore, urgent treatment must be taken to control the 
disease. In addition, methods for the prevention of the 
disease and support body systems are very important. 
Animal models are used to test the efficacy of these 
methods. Cerulein is a cholecystokinin analog extracted 
from frog Litoria cerulea tree. It is utilized in experimental 
research to induce acute or chronic pancreatitis[12].

Cerulein induces early proteolysis of pancreatic 
zymogens, activating trypsin and other proteolytic enzymes 
to digest the pancreatic tissue[13].
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Nesfatin is an amino-acid that contributes to the 
nucleobinding-2 (NUCB2) amino-terminal fragment. 
Nesfatin-1 was recognized in rats, hypothalamus as 
a powerful anorexigenic agent. Its precursor amino 
acid, NUCB2, when broken down yeilds three distinct 
components called nesfatin-1, nesfatin-2, and nesfatin-3[14]. 
Nesfatin-1 is discovered in gastric oxyntic mucosal 
cells with 20-fold greater than its presence in the brain. 
Nesfatin-1, according to the study's findings, controls 
gastrointestinal functioning and motility[15].

Nesfatin-1/ NUCB2 immunoreaction was additionally 
seen in islets of pancreatic tissue and act a role in the 
regulation of blood glucose as it promotes insulin release 
and is almost involved in insulin resistance[16]. Beside its 
anorexigenic role, nesfatin-1 can control inflammation 
and apoptosis[17]. It regulates sleep, stress, and  glucose 
homeostasis in liver[18]. It was discovered that AP had 
lower serum values of nesfatin-1 due to the high oxidative 
and inflammatory states[6].

To our knowledge, the relationship between AP and 
nesfatin is limited to very few studies. Accordingly, we 
aimed in this work to study the impact of nesfatin-1 in 
preventing gastric tissue damage after cerulein-induced 
acute pancreatitis.

MATERIALS AND METHODS                                                 

Study animals
Forty male adult albino rats (12–14 weeks, 180–200 

g) were held in plastic cages in the Animal holding of the 
Faculty of Medicine, Zagazig University, Egypt. Animals 
were kept in a controlled environment; artificial light/dark 
cycle, temperature and humidity. Animals had ad libitum 
get of food and water. Rats were cared in accordance with 
Ethical Committee guidelines from Zagazig University 
and Guide for the Use and Care of Laboratory Animals. 
The experimental protocol was accepted by the Medical 
Research Ethics Committee of the Faculty of Medicine, 
Zagazig University, Egypt (ZU-IACUC/3/F/192/2023).

Chemicals
Nesfatin-1 and cerulein were obtained from Sigma 

(Sigma-Aldrich Co. LLC, Germany). All drugs were 
freshly dissolved in 0.9% sterile saline.

Experimental design
Forty rats were splitted into three major groups:

Group I (control group): Includes twenty-four 
animals that were splitted into three minor subgroups                                          
(8 rats each),

• Subgroup1a (Negative control group): got no 
treatment.

• Subgroup1b: (vehicle control group): was 
subcutaneously administered five saline injections 
with 1-hour intervals to complete the whole dose 
50µg/kg[6].

• Subgroup1c: was given nesfatin-1 (10 µg/kg) 
intraperitoneally[19].

Group II (induced acute pancreatitis group): eight 
rats were injected subcutaneously with five cerulein 
injections at 1-hour intervals to complete the whole dose 
(100µg/kg)[6].

Group III (nesfatin-1 treated group): eight rats were 
injected with nesfatin-1 (10 µg/kg) intraperitoneally 5 min 
before the first cerulein injection[19].

Biochemical analysis
Retro-orbital blood samples were taken in capillary 

tubes prior to scarification. Serum lipase, amylase, IL-
1β and the oxidative stress marker malondialdehyde 
(MDA) levels were tested using ELISA. From Spinreact 
Inc. (France), kits for amylase and lipase enzymes were 
purchased, and IL-1β kits were gotten from (Biosource 
International, Nivelles, Belgium), and MDA from 
(Biodiagnostic Co., Cairo, Egypt). Increased serum lipase 
and amylase three times more than the control are indicator 
of AP[4].

Light and immunohistochemical study
Sampling

Twelve hours following the last administration of 
cerulein, rats were sacrificed by receiving pentobarbital 
(40 mg/kg, ip). Each animal's fundic mucosa were carefully 
removed, and then submerged in formol saline 10% for 
48 hours to prepare 5 µm thick paraffin slices, that were 
stained to show the histological details[20].

The same previous steps were done on the pancreas and 
the sections were stained with H & E to ensure the effect of 
cerulein on the pancreatic tissue.

Immunohistochemical staining was acheived for the 
localization of cluster of differentiation 68 (CD68) (Cat. 
No. MA5-13324, Lab Vision, Fremont, USA) diluted 
1:200 in PBS and IL-1β (BA2782; 1:100; Wuhan Boster 
Biological Technology, Ltd., Wuhan, China) antibodies. 

CD68 protein is a marker for monocytes and 
macrophages predominantly. These cells are the corner 
stones in defensing against any bacteria or antigens. While, 
IL-1β is pro-inflammatory cytokine.

Avidin-biotin–peroxidase complex method was 
implemented. Processing of the paraffin slices, detaching 
endogenous peroxidase, blocking nonspecific attachment, 
covering sections with the needed primary and secondary 
antibodies (biotinylated), and labelelling with horseradish 
peroxidase to sections were accomplished. Brown 
staining appears at the antigen site (the cytoplasm of the 
macrophages in anti-CD68+ and the cytoplasm of fundic 
glands` cells especially the parietal cells in anti-IL-1β 
sections[21,22].

Morphometric study
Ten distinct zones from each section of each animal 
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group were subjected to semiquantitative microscopical 
analysis at 400 magnifications. The area % of anti-CD68+ 
and IL-1β immunoreactivity was measured. Measures 
were all obtained at 400 magnifications.

Statistical analysis
ANOVA test in SPSS was accomplished to analyze the 

data. P value lower than 0.05 is significant[23].

RESULTS                                                                                     

Biochemical results
A highly significant rise in the serum lipase and 

amylase, IL-1β, and MDA values relating group II (induced 
acute pancreatitis) to control, and nesfatin-1 treated groups 
(p<0.001). A non-significant change existed between 
control, and nesfatin-1 treated groups (p>0.05) (Table 1).

Histological results
Data collected from all control subgroups (Ia, Ib, and 

Ic) were close to each other; hence subgroup (Ia) data were 
chosen for comparison with other groups.

H & E stained results

On checking slides from the pancreas of group I 
(control group), it showed acinar cells that appeared 
pyramidal; their base rested on the basal lamina, separating 
them from the connective tissue. The nuclei were round 
and basally located, surrounded by basophilic cytoplasm. 
Also, the cells had characteristic apical acidophilia (Figure 
1a). Group II (induced acute pancreatitis group) showed 
interstitial edema and cellular infiltration (Figure 1b), 
small dark nuclei and engorged blood vessels (Figure 1c).

H & E stained fundic gland slides of group I (control 
group) showed that fundic mucosa was aligned by mucous 
surface cells having oval basal nuclei and mucous neck 
cells. The gastric pits appeared narrow (Figure 2a). Round 
nuclei and eosinophilic cytosol were features of parietal 
cells (Figure 2b). The bottom of the glands displayed 
parietal cells with eosinophilic cytosol and central nuclei. 
Columnar chief cells had basal round nuclei and basophilic 
cytosol (Figure 2c). 

The upper fundic gland component of group II 
(induced acute pancreatitis) showed mucosal disruption 

and desquamation of the surface epithelial cells into 
lumina. Dilated fundic gastric glands and wide gastric 
pits were seen. Cells with pyknotic nuclei and vacuolated 
cytoplasm aligned many glands, while others were aligned 
by cells with flattened nuclei. Inflammatory cells and 
extravasation of blood were also seen (Figures 3 a,b). 
Vacuolated cytoplasm of the damaged cells of the fundic 
glands and shrunken pyknotic nuclei were observed 
(Figure 3c). The lower component of the fundic glands 
was also aligned by cells with darkly stained nuclei and 
cytoplasmic vacuolations. Many cellular infiltrations and 
engorged blood vessels with extravasated blood were seen                                                                                                             
(Figure 3d). Parietal and chief cells appeared having 
vacolations and dark nuclei (Figure 3e).

Inspection of H & E stained slides of group III 
(nesfatin-1 treated) showed results nearly similar to group 
I. Several fundic mucosal cells in the upper and lower parts 
had vesicular nuclei and few had darkly stained nuclei. The 
gastric pits appeared narrow. Engorged blood vessels, and 
extravasation of blood were seen (Figures 4 a,b).

Immunohistochemical results
CD68 immunostaining displayed few brown positive 

immunoreaction in macrophages’cytoplasms in group I 
(Figure 5a), while in group II (induced acute pancreatitis 
group), strong positive cytoplasmic immunoreaction was 
seen in many macrophage cells (Figures 5 b,c). A few 
macrophages from group III (nesfatin-1 treated group) 
exhibited few brown positive cytoplasmic immunoreaction 
for CD68 (Figure 5d).

In the control group, IL-1β immunostaining revealed 
positive cytoplasmic immunoreaction (Figure 6a), while in 
group II (induced acute pancreatitis group), strong positive 
IL-1β cytoplasmic immune presentation was seen in several 
cells, especially the parietal cells (Figure 6b). A few cells 
from group III (nesfatin-1 treated group) exhibited positive 
cytoplasmic immunoreaction for IL-1β (Figure 6c).

Morphometric and statistical results
Statistical analysis of anti-CD68+ and anti-IL-1β area 

percent displayed a highly significant rise relating group 
II with groups I and III (p< 0.001). A Non-significant 
alteration noticed when relating group III to group I 
(p>0.05) (Table 2).
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Fig. 1:  Photomicrographs of H & E stained pancreatic sections of group I (control group) showing (a) pyramidal acinar cells (ac) with characteristic apical 
acidophilia (a) and basel basophilia (b) lying on the basal lamina, separating them from the connective tissue (CT). The nuclei (n) are round and basally located. 
(b): Group II (induced acute pancreatitis group) showing interstitial edema (asterisk) and cellular infiltration (arrowhead). (c): Another section reveals small 
dark nuclei (n), cellular infiltration (arrowhead), and engorged blood vessels (BV) (Scale Bar X40μm, H& E X 400).

Fig. 2:  Photomicrographs of H & E stained fundic mucosal sections of the control group showing (a): the upper part of fundic glands with the surface mucous 
cells having oval basal nuclei (double arrow) and the mucous neck cells (arrow). Parietal cells contain rounded nuclei and eosinophilic cytosol (arrowhead). 
The gastric pits appear narrow (asterisks). (b): more magnification of the upper fundic glands showing narrow gastric pits (asterisks) and surface mucous cells 
with oval basal nuclei (double arrow). Parietal cells contain rounded nuclei and eosinophilic cytosol (arrowheads). (c): The lower part of fundic glands shows 
parietal cells having rounded nuclei and eosinophilic cytosol (arrowheads). Low columnar chief cells contain basal rounded nuclei and basophilic cytosol 
(knotted arrows). Notice: the muscularis mucosa (mm) (Scale Bar X40μm, H&E X 400).
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Fig. 3:  Photomicrographs of H & E stained sections of the upper section of the fundic glands of group II (induced acute pancreatitis) showing (a) desquamation 
of the surface epithelial cells (arrows) and wide gastric pits (asterisk). Cells have pyknotic nuclei (n) and vacuolated cytosol (v). (b) Fundic glands are aligned 
by cells with darkly stained nuclei (n) and vacuolated cytosol (v), while others have changed cellular and nuclear morphology to flat shape and flat nuclei 
(arrows). Notice: Inflammatory cells (zigzag arrows) and extravasation of blood (Hg) (c): Vacuolated cytoplasm of the damaged cell of the fundic glands 
(curved arrows) and shrunken pyknotic nuclei (n) are noticed (d): Fundic glands are aligned by cells with darkly stained nuclei (n) and vacuolations of the 
cytosol (v). Engorged blood vessels (Bv) with blood extravasation (Hg) and cellular infiltrations (zigzag arrows). (e): vacuolated parietal cells (arrowheads), 
chief cells with darkly stained nuclei, and basophilic cytoplasm (knotted arrows). Other cells having darkly stained nuclei (n) and many cellular infiltrations 
(zigzag arrow) are observed (Scale Bar X40μm, H&E X 400).
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Fig. 4:  Photomicrographs of H & E stained tissues of the fundic glands of group III (nesfatin-1 treated group) showing (a) fundic mucosal cells in the upper 
part and (b) in the lower part have vesicular nuclei (N) with few darkly stained nuclei (n). The gastric pits appear narrow (asterisks). (b): Some cells in the lower 
part reveal darkly stained nuclei (n) and vacuolations of the cytoplasm (v), and others with vesicular nuclei (N) and eosinophilic cytoplasm. Notice engorged 
blood vessels (Bv) and extravasation of blood (Hg) (Scale Bar X40μm, H&E X 400).

Fig. 5:  Photomicrographs of CD68 immunohistochemical stained tissues: (a): the control group displays some positive immunoreaction in the cytoplasm of the 
macrophage (arrows). (b, c): Group II shows strong positive cytoplasmic immunoreaction in many macrophages (arrows). (d): A small number of macrophages 
from group III exhibit few positive cytoplasmic immunoreaction (arrows) (Scale Bar X30μm, CD68 immunohistochemical X 400).
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Fig 6:  Photomicrographs of IL-1β immunohistochemical stained tissues: (a) the control group reveals positive immunoreaction in the cytoplasm (arrows). (b): 
Group II shows strong positive cytoplasmic immunoreaction in many cells (arrows), especially the parietal cells (double arrows). (c): A small number of cells 
from group III exhibit positive cytoplasmic immunoreaction (arrows) (Scale Bar X30μm, IL-1β immunohistochemical X 400).

Table 1: Comparison between serum amylase, lipase, IL-1β and MDA of different groups:

Groups Group I (control group) Group II (induced acute pancreatitis) Group III (nesfatin group)

Amylase (U/L) 569±40.7 1039.9±33.6 a,b 602±47.8 NS

Lipase (U/L) 147 ±31.6 335±30.1a,b 176±23.7 NS

IL-1β (pg/mL) 9.5±1.24 56.21±3.70 a,b 12.03±1.27 NS

MDA (nmol/ ml) 57.1±3.12 175,9±23.69 a,b 64±4.85 NS

Values are presented as mean± standard deviation (SD)
a Highly significant difference relating group II to group I (p<0.001).
 b Highly significant difference relating group II to group III (p<0.001).
NS Non-significant difference relating group III to group I (p>0.05)
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Table 2: Comparison between the mean areas % of anti CD68+ and anti-IL-1β in different groups

Groups Group I (control group) Group II (experimentally induced acute pancreatitis) Group III (nesfatin-1 treated group)

CD68+ 2.70±0.95 16.07±0.56 a,b 3.41±0.85 NS

IL-1β 0.34±0.15 4.80±0.78 a,b 0.69±0.22 NS

Values are presented as mean± standard deviation (SD)
a Highly significant difference relating group II to group I (p<0.001).

 b Highly significant difference relating group II to group III (p<0.001).
NS Non-significant difference relating group III to group I (p>0.05)

DISCUSSION                                                                          

Multiple organ failure is the hardest catastroph of acute 
pancreatitis, in which the gut is significantly impacted[24]. 
Research showed that acute pancreatitis was associated 
with peptic ulcer, mainly in the stomach (67%) and acute 
gastrointestinal mucosal lesions[25,7].

Most acute pancreatitis patients are often complicated 
with AGML or stress ulcers. This ulcer comes from 
increased gastric acid production due to inflammatory 
stress activating the hypothalamic-pituitary-adrenal 
cortex pathway leading to increased glucocorticoid and 
catecholamines hormones secretion. Also, these stimulated 
hormones cause gastrointestinal mucosal ischemia due to 
blood flow shifting. This ischemia has a role in decreasing 
gastric pH and activating protease, and consequent 
ulceration[8].

In this present study, a highly significant increase in the 
serum amylase, lipase, IL-1β, and serum malondialdehyde 
(MDA) values were reported when relating group II to 
group I (p<0.001). Similar findings were reported by 
Buzcu et al.[19], who attributed these results to successful 
acute pancreatitis induction.

Serum interleukin IL-1β level was elevated in cerulein-
induced acute pancreatitis group, which agreed with Ozkan 
et al.[26]. Ueda et al.[27] mentioned that interleukin IL-1β was 
released in an early stage of AP. It excited phospholipase 
A-1 expression and caused monocyte vascular migration 
to the place of the lesion which released nitrous oxide and 
ROS, which are intermediaries of the acute gastrointestinal 
mucosal lesion (AGML) and gastric ulceration.

Also, Chan and Leung[5] and Bakoyiannis et al.[28] stated 
that damaged acinar cells emitted cytokines that stimulated 
the complement system, platelets, and neutrophil attraction. 
Pro-inflammatory cytokines like TNF-a and IL-1β  were 
up-regulated during pancreatitis, and they are crucial in 
emergence of polymorphonuclear leukocytes as well as 
the creation of several symptoms of acute pancreatitis. 
The current investigation found that cerulein significantly 
raised the serum level of IL-1β , indicating a systemic 
inflammatory response.

MDA is increased in this study which follow Akyuz                                    
et al.[29] and Ozkan et al.[30]. Buzcu et al.[19] reported that 
activated neutrophils release reactive oxygen, which, with 
increased myeloperoxidase (MPO) and MDA played a role 

in oxidant damage with acute pancreatitis. Eamlamnam                  
et al.[31] and Laine et al.[32] reported increased endothelin in 
vascular gastric endothelium which weakened the mucosa 
and caused its damage by hydrochloric acid.

H & E stained results of  the pancreas in group II 
(induced acute pancreatitis group) showed characters of 
pancreatic affection and inflammation as interstitial edema, 
cellular infiltration, small dark nuclei and engorged blood 
vessels.

Cerulein, an equivalent of cholecystokinin (CCK) that 
functions by activating CCK receptors, causes acinar cells 
to be overstimulated, which in turn causes trypsinogen to 
prematurate. This is followed by lysosomal breakdown 
of intracellular organelles within acinar cells' autophagic 
vacuoles and pronounced interstitial edema. In the early 
stages of acinar cell injury, premature activation of 
digestive enzymes in the acinar cell and their retention are 
thought to be crucial[5]. 

In this study, histopathological results of acute 
pancreatitis-induced gastric lesion revealed mucosal 
disruption and exfoliation of the surface epithelial cells into 
lumina. Dilated fundic glands and wide gastric pits were 
observed. These findings concur with those of Ibrahim                   
et al.[33], who explained the mucosal disturbance as mucosal 
ulceration. They added that these ulcer sites might be 
favorable places for bacterial invasion. Fujimura et al.[34] 

mentioned that stress decreased prostaglandin E2, which 
in turn decreased mucus secretion, allowing pepsin and 
hydrogen to diffuse into the mucosa, causing connective 
tissue damage and erosion of capillaries leading to mucosal 
hemorrhage[35].

The current study demonstrated degenerated glands. 
Their degenerated cells appeared either with pyknotic 
nuclei or changed cellular and nuclear morphology to 
flat shape. Some researchers attributed gastric mucosal 
atrophy to decreased gastrin hormone secretion, which 
significantly controls gastric growth[36]. 

Strong positive and highly significant elevation in area 
% of cytoplasmic immunoreaction in many macrophages 
in group II relative to groups I and III (p< 0.001) was 
reported. CD68 protein is a marker for monocytes and 
macrophages predominantly, and also for neutrophils, 
and large lymphocytes. These cells are the corner stones 
in defensing against any bacteria or antigens reach the 
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epithelium[37]. They release pro-inflammatory cytokines, 
attracting leukocytes toward the lesion sites[38,39]. These 
leucocytes also release and activate inflammatory mediators 
beside cytotoxic enzymes such as prostaglandin E2 (PGE2) 
and leukotrienes B4 (LTB4), myeloperoxidase, proteases, 
and elastase which aggravate more inflammation and 
destruct the capillary endothelial barrier causing capillary 
leakage[40]. This was in line with the findings of the current 
study. Blood leakage manifests grossly by retroperitoneal 
edema, ascites, and intraabdominal hypertension that may 
affect the perfusion of other organs[41]. Finally, excess 
leukocyte attraction at the site of the lesion causes venous 
occlusion[42].

Also, IL-1β immunohistochemical results showed 
strong positive and highly significant elevation in area 
% of cytoplasmic immunoreaction in group II relative to 
groups I and III (p< 0.001). Increasing IL-1β value proves 
the inflammation occurence and stimulates infilteration of 
several cells as T lymphocytes[43].

The nesfatin-1 treated group showed near normal 
appearance of gastric mucosa. This was similar to what 
was seen endoscopically by Baez et al.[44]. They also 
found that nesfatin-1 protected the mucosa by preventing 
the depletion of gastric SOD and GSH and inhibited the 
production of MDA. It decreased secretion of HCL and 
increased gastric mucosal blood flow[45].

Nesfatin-1 importance is not only incorporated in 
saving gastric tissue but also regulates glucose homeostasis, 
insulin secretion, and whole gut motility due to its presence 
in β-cells of the islets of Langerhans[46,47].

Decreased inflammation and apoptosis in this group 
(group III) goes hand in hand with Xu and Chen[17], who 
reported that nesfatin-1 could control apoptosis and 
inflammation. It prevents neutrophil recruitment to tissues 
by suppressing myeloperoxidase (MPO) by interaction 
with melanocortin receptors[19]. It prevented hepatocyte 
necrosis in the study of Solmaz et al.[48].

In the current study, the administration of nesfatin-1 
restored the normal CD68-positive immunoreaction 
confirms that nesfatin-1 may enhance the immunoprotective 
function of the fundic mucosa.

Nesfatin-1 is implicated in lipid metabolism through 
decreasing triglyceride and cholesterol levels[49]. Its 
antioxidant role in preventing tissue damage is seen in 
enhancing GSH levels and suppressing MDA in this work 
and other research[19]. It also inhibits endothelial nitric 
oxide production and heal gastric ulceration[50].

Nesfatin-1 can protect cellular structure affected by 
oxidative stress. The most susseptible proteins to oxidative 
damage are proteins with sulpher and carbonyls[51]. 
The different radicals have multiple cellular attack 
sites generating different protein and cellular structure, 
folding and charge and also lipid peroxidation of the cell 
membranes which inhibit cellular functions as enzymatic 
actions, cross linking and aggregation leading finally to 
cellular degeneration[52,53].

CONCLUSION                                                                            

Nesfatin-1 modifies AP-induced fundic gland mucosal 
affection by reducing pancreatic oxidative stress damage 
and inflammation.
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الملخص العربى

الدور الوقائي للنسفاتين-1 على تغيرات الغشاء المخاطي لقعر المعدة المستحدث بالتهاب 
البنكرياس الحاد في الجرذان 

إيمان مسلم محمد، سماء محمد المحروقي، ايناس جمال عبد الله

قسم الهستولوجيا وبيولوجيا الخلية، كلية الطب البشري، جامعة الزقازيق 

الهدف من البحث:  تهدف هذه الدراسة إلى دراسة الدور الوقائي المحتمل للنسفاتين -1 على تأثر الغشاء المخاطي لقعر 
المعدة في التهاب البنكرياس الحاد الناجم عن السيرولين.

المواد وطرق البحث: تم دمج مجموعه مكونة من 40 من الفئران البيضاء البالغة في هذا العمل. تم تقسيم الفئران الى 
المعالجة  المجموعة  السيرولين،  عن  الناجم  الحاد  البنكرياس  التهاب  مجموعة   , ضابطة  مجموعة  مجموعات:  ثلاثة 

بالنسفاتين-1. تم الفحص بالمجهر الضوئي. تم استخدام الإحصائيات لتحليل جميع البيانات.
-ILالنتائج: أظهرت الحيوانات المصابة بالتهاب البنكرياس الحاد مستويات مرتفعة من الأميليز في الدم، والليباز، و
الثانوية  المعدة  لقعر  المخاطي  الغشاء  في  النسيجية  التغيرات  تأكيد  وتم   ،(MDA) التأكسدي الإجهاد  1β، وعلامات 

لإصابة البنكرياس من خلال الدراسات H&E والدراسات الكيميائية المناعية والمورفومترية والإحصائية.
البنكرياس الحاد  التهاب  المعدة في  للنسفاتين-1 على تأثر الغشاء المخاطي لقعر  الوقائي  الدور  النتائج  أظهرت جميع 

الناجم عن السيرولين. اكدت التحليلات البيوكيميائية صحة النتائج النسيجية. 
الاستنتاج: يقلل النسفاتين-1  من تأثر الغشاء المخاطي لقعر المعدة الناجم عن التهاب البنكرياس الحاد.


