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[Abstract] Objective To explore the effect of microRNA-132-3p (miR-132-3p) adjusting the Notchl /hairy and en—

hancer of split homolog 1 (Hes1) pathway on intestinal injury in rats with hyperlipidemia acute pancreatitis (HLAP). Methods

From March to June 2025, the experiment was conducted at Bengbu Medical University in Anhui Province. The interaction
between miR-132-3p and Notchl was verified by dual-uciferase reporter gene assay. The successfully modeled HLAP rats
were randomly separated into the HLAP group, the NC agomir group (intraperitoneal injection of 50 mg/kg NC agomir), the
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miR—-32-3p agomir group (intraperitoneal injection of 50 mg/kg miR—132-3p agomir), and the JFC group (intraperitoneal in—
jection of 50 mg/kg miR-132-3p agomir+ gavage 0.5 mg/kg JFC), 18 rats in each group. Another 18 rats were selected as the
sham group. The sham group and the HLAP group were intraperitoneally injected and intragastally administered the same
amount of normal saline. The levels of amylase (AMY), lipase (LPS), Total cholesterol (TC) andtriglycerides (TG) in serum of
rats in each group were detected. ELISA kits were used to measure the levels of interleukin (IL)-6, tumor necrosis factor-o
(TNF-w), IL-8, diamine oxidase (DAO), and D-actic acid (D-Lac) in rat serum. HE staining was implemented to measure the
histopathology of pancreatic and small intestinal tissues in HLAP rats. The apoptosis of small intestinal tissue epithelial cells in
HLAP rats was detected by the TUNEL method. The mRNA expression in the small intestinal tissue of HLAP rats was detec—
ted by qRT-PCR. In addition, Western blot was implemented to measure the protein expressions of Notchl and Hesl in the
small intestinal tissues of HLAP rats. Results MiR-132-3p was able to target and negatively regulate Notchl. The pancreatic
and small intestinal tissue structures in the sham group were intact. In the HLAP group and the NC agomir group, pancreatic
tissues showed swelling, structural disorder, bleeding, and a large number of inflammatory cell infiltrations, the small intestinal
tissue was clearly disordered, with a large number of intestinal villous epithelial cells shedding and inflammatory cell infiltra—
tion visible. At the same time, the lamina propria was exposed, and the capillaries were dilated and congested. In the miR-132-
3p agomir group, the pathological damage of pancreatic and small intestinal tissues was clearly alleviated, and the infiltration
of inflammatory cells was prominently reduced. In the JFC group, the pathological injuries of pancreatic and small intestinal
tissues were further aggravated, and the infiltration of inflammatory cells increased. The HLAP group had higher apoptosis
rate, AMY, LPS, TC, TG, DAO, D-Lac, IL-18, IL-6, TNF-o, Notch] mRNA and protein, Hes] mRNA and protein than the
sham group, and a lower miR-132-3p than the sham group ¢ =46.291/<0.001, 29.962/<0.001, 33.348/<0.001, 36.566/<0.001,
25.414/<0.001, 26.754/<0.001, 25.230/<0.001, 29.379/<0.001, 26.667/<0.001, 23.375/<0.001, 38.298/<0.001, 21.882/<0.001,
28.379/<0.001, 18.844/<0.001, 38.090/<0.001). The miR-132-3p agomir group had lower apoptosis rate, AMY, LPS, TC, TG,
DAO, D ac, IL-8, IL-6, TNF-o, Notch] mRNA and protein, Hes] mRNA and protein than the HLAP group and the NC ag—
omir group, and a higher miR-132-3p than the HLAP group and the NC agomir group /P =241.158/<0.001, 209.783/<0.001,
285.3093/<0.001, 241.427/<0.001, 104.275/<0.001, 158.707/<0.001, 125.111/<0.001, 204.884/<0.001, 194.494/<0.001,
119.613/<0.001, 233.623/<0.001, 102.852/<0.001, 119.277/<0.001, 72.183/<0.001, 282.118/<0.001). The JFC group had
higher apoptosis rate, AMY, LPS, TC, TG, DAO, D-.ac, IL-8, IL-6, TNF-o,, Notchl mRNA and protein, Hes1 mRNA and
protein than the miR-132-3p agomir group ¢/P =22.299/<0.001, 18.662/<0.001, 23.332/<0.001, 23.465/<0.001, 13.583/<0.001,
17.268/<0.001, 17.926/<0.001, 22.529/<0.001, 22.688/<0.001, 16.519/<0.001, 24.448/<0.001, 15.630/<0.001, 13.169/<0.001,
12.562/<0.001). Conclusion MiR-132-3p inhibits intestinal injury in HLAP rats by adjusting the Notch1/Hesl pathway.

[Key words] Hyperlipidemia acute pancreatitis; Intestinal injury; MicroRNA-132-3p; Notchl;Hairy and enhancer of
split homolog 1; Mechanism; Rat
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Tab.2 Comparison of dual luciferase activity
n Notch1-WT Notch1-MUT

mimic-NC 6 1.00+0.01 0.97+0.12

miR-132-3p mimic 6 0.34+0.04 0.92+0.09

t 39.210 0.816

P <0.001 0.433
AMY.LPS.TC.TG HLAP  \NC agomir ( F/P=
209.783/<0.001+285.3093/<0.001.241.427/<0.001.
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1323p agomir (g/P =18.662/<0.001. 23.332/<
0.001.23.465/<0.001.13.583/<0.001) 3,
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Lac.IL-18.IL-6. TNF-« HLAP DAO.
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0.001.25.230/<0.001.29.379/<0.001.26.667/<0.001 .
23.375/<0.001) ; miR-132-3p agomir DAO. D-.ac.
IL-18.IL-6.TNF-a HLAP (F/P=
158.707/<0.001. 125.111/<0.001. 204. 884 /< 0.001 .
194.494/< 0. 001 119. 613/<0.001) ; JFC DAO.
D-Lac.IL-18.1L-6. TNF« miR-132-3p agomir
(g/P = 17.268/<0.001. 17.926/< 0. 001, 22. 529/<
0.001.22.688/<0.001.16.519/<0.001) 4,

NC agomir

(x+s)

Tab.3 Comparison of serum AMY LPS TC and TG expressions among different groups of rats

n AMY( U/L) LPS( U/L) TC( mmol /L) TG( mmol /L)
sham 18 1 276.34+293.51 239.85+86.38 1.17+0.31 0.64+0.18
HLAP 18 3 625.58+361.83" 973.26+98.56° 4.91+0.53" 2.38+0.37°
NC agomir 18 3 579.25+360.32 968.39+97.21 4.84+0.48 2.36+0.34
miR-132-3p agomir 18 1 568.47+307.16" 314.57+89.48" 1.96+0.35 1.04£0.23
JFC 18 3 031.73+334.76¢ 827.68+94.31¢ 4.36+0.46¢ 1.97+0.29¢
F 203.807 267.286 294.192 134.802
P <0.001 <0.001 <0.001 <0.001

sham “P<0.01; HLAP bp<0.01; NC agomir “P<0.01; miR-32-3p agomir 1P<0.01.
4 DAO.D-Lac.IL-8.IL-6.TNF- (xs)

Tab.4 Comparison of the expression levels of serum DAO D-Lac IL-18 IL-6 and TNF-a among different groups of rats

n DAO( pg/L) D-Lac( pmol /L) IL-18( ng/L) IL-6( ng/L) TNF-a( ng/L)
sham 18 43.26+6.96 26.17+4.02 6.19+1.17 68.93+11.65 38.45+3.89
HLAP 18 98.3429.97° 56.29+5.71° 18.37+2.04° 158.72+16.19* 73.19+7.56*
NC agomir 18 97.96+9.92 55.86+5.68 18.52+2.13 156.34+15.84 72.86+7.43
miR-132-3p agomir 18 51.03+7.35" 32.02+4.29" 7.46+1.38" 73.19+12.07" 43.02+4.81"
JFC 18 86.58+9.01¢ 53.42+5.37¢ 16.80+1.87¢ 149.58+15.03¢ 67.57+6.94¢
F 164.395 147.180 217.775 187.108 129.547
P <0.001 <0.001 <0.001 <0.001 <0.001

sham “P<0.01; HLAP bp<0.01; NC agomir “P<0.01; miR-432-3p agomir 1P<0.01.
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) 5 (x£s %)
JFC miR-132-3p agomir Tab.5 Comparison of apoptosis rate of intestinal epithelial cells in
2, each group of rats
sham ; HLAP ~ \NC agomir "
sham 18 0.75+0.18
HLAP 18 23.51+2.73°
N NC agomir 18 22.64+2.68
: mlR—132—3p agomir miR-132-3p agomir 18 8.34+1.27"
. JEC 18 19.28+2.32"
! F 411.799
JFC miR-132-3p agomir P <0.001
sham P<0.01;  HLAP bP<0.01; NC ag-
2, omir “P<0.01; miR-132-3p agomir 1p<0.01,
2.5 miR-1323p HLAP
HLAP sham (¢q/P= 6 miR-132-3p.Notchl .Hesl mRNA

46.291/<0.001) ; miR-1323p agomir

HLAP .NC agomir ( F/P=241.158/<0.001) ; JFC
miR-132-3p agomir ( ¢/P=22.299/<
0.001) 5.
2.6 miR-132-3p. Notchl.Hesl mRNA
HLAP  Notchl.Hesl mRNA
sham  miR-32-3p sham (¢/P=38.298/<
0.001.28.379/<0.001.38.090/<0.001) ; miR-1323p
agomir Notchl. Hesl mRNA HLAP . NC
agomir miR-132-3p HLAP . NC agomir

(F/P=233.623/<0.001.119.277/<0.001.282.118/<

2

(xxs)
Tab.6  Expression of miR-1323p Notchl and Hesl mRNA in

the small intestinal tissues in each group of rats

n miR-1323p  Notchl mRNA  Hesl mRNA

sham 18 1.000.03 1.00£0.01 1.00+0.06
HLAP 18 0.19£0.06* 4.18+0.47*  2.53%0.31°
NC agomir 18 0.23x0.07 4.13+0.43 2.48+0.27
miR-132-3p agomir 18 0.84£0.13"  1.69£0.25"  1.34+0.19"
JFC 18 0.7920.12 3.7220.39'  2.05+0.23¢
F 308.587 322.293 161.474
P <0.001 <0.001 <0.001
sham 1P<0.01; HLAP "P<0.01; NC ag-
omir “P<0.01;  miR-132-3p agomir 1p<0.01.

(HE x100)

Fig.2 Histopathological changes in the pancreatic and intestinal tissues in each group of rats
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2.7 miR-1323p HLAP
Notchl.Hesl HLAP  Notchl.Hesl
sham  (¢/P=21.882/<0.001.18.844/<
0.001) ; miR-132-3p agomir ~ Notchl. Hesl
HLAP .NC agomir ( F/P=102.852/<0.001+
72.183/<0.001) ; JFC  Notchl. Hesl

miR-1323p agomir ( ¢/P=15.630/<0.001.12.562/<

0.001) 3. 7.

: A.sham
s EJFC
3 Notch1.Hesl
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Fig.3 Expression of Notchl and Hesl proteins in the small intesti—

nal tissues in each group of rats

7 (ss)
Tab.7 Comparison of protein expression in the small intestinal tis—

sues of rats in each group

n Notchl Hesl
sham 18 0.35+0.09 0.54+0.11
HLAP 18 0.98+0.15* 1.17+0.17¢
NC agomir 18 0.95+0.14 1.14+0.16
miR-132-3p agomir 18 0.42+0.10" 0.63+0.12"
JFC 18 0.87+0.12¢ 1.05+0.14¢
F 111.511 79.470
P <0.001 <0.001

sham *P<0.01; HLAP "P<0.01; NC ag-
omir “P<0.01; miR-4323p agomir 1p<0.01.
3
HLAP AP
AP HLAP
AP 12
13
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