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Protective effect of fermented Pinus massoniana on intestinal tract of mice
explored based on dextran sulfate sodium-induced multifactorial intestinal injury
model and indomethacin-induced non-steroidal anti-inflammatory drug-related
enteropathy model
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Abstract: Objective To investigate the protective and therapeutic effects of fermented Pinus massoniana (FPM) on intestinal injury.
Methods Dextran sulfate sodium (DSS)-induced and indomethacin-induced mouse models of intestinal injury were established. After
24 h of modeling, 1.5 and 3.0 g-kg™! of pine pollen (PM) and fermented pine pollen (FPM) were administered ig for 14 days, with
0.6 g'kg™! sulfasalazine enteric-coated tablets as the positive drug. The changes in body weight of mice in the two different models

were recorded, and the organ indices of the liver and spleen were measured. The colon length was measured. The intestinal tissues of
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mice were observed histopathologically by hematoxylin-eosin staining (HE) and Masson staining. The levels of cytokines in plasma
and intestinal tissues were determined by enzyme-linked immunosorbent assay. Results In the two mouse models of intestinal injury
induced by DSS and indomethacin, the intestinal tissue showed severe inflammatory infiltration and disordered cell arrangement.
Compared with the control group, the model group showed significant weight loss, significantly increased colonic histopathological
scores, significantly reduced colon length, significantly increased liver and spleen coefficients, significantly decreased levels of
superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) in plasma, and significantly increased levels of cytokines TNF-a,
IL-6, IL-12, and IgA in colonic tissues, and significantly decreased levels of IL-10, with significant differences (P < 0.01). Compared
with the model group, the high-dose PM and low- and high-dose FPM groups showed alleviated intestinal injury, significantly reduced
histopathological scores, increased body weight change rates, reduced liver enlargement, increased colon length, increased levels
of SOD and GSH-Px in plasma, decreased levels of cytokines TNF-a, IL-6, IL-12, and IgA, and increased levels of IL-10; the high-
dose FPM group showed reduced spleen enlargement, with significant differences (P < 0.05, 0.01). Compared with the same dose
of PM, the FPM group showed more significant effects in body weight change rate, histopathological score, and organ coefficient

(P <0.05, 0.01). Conclusion PM and FPM can improve intestinal injury in mice with colitis, and FPM exhibits better efficacy

than unfermented PM.
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Fig.1 Effects of PM and FPM on body weight of mice
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#P<0.01 vs control group; "P<0.05 **P<0.01 vs model group.
2 PM K FPM X/NREBKERFN (X £s, n=10)
Fig.2 Effects of PM and FPM on colon length in mice
( X iSy n=— 10)
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3 PM X FPM xi/RATBE. BEBEIEREVFN (X L5, n=10)
Fig.3 Effects of PM and FPM on liver and spleen coefficients in mice ( X *s, n=10)



«3114- F48EFLNH 2025FE 11 8

"{; ¥rgdat 4L Drug Evaluation Research

Vol. 48 No. 11 November 2025

SSZ ZH i % 5 2 BEAR T i 110 O R AR 4,

S 7 HA KT 8 14 A OGRS BB AT TR
M. PM &, mAIEALD K FPM K. m7EAHFRE
JRE B FAATR AR B P 2 AR, B3 FPML 7R
W AEARAREOT RSO N R, Bl e
FIELAMN T SSZ 2H. XK PM S H K e WIAE 4
S DR i 4% 4 5 5000 PP O R RO S 84k B B
WIS

314 MIURBESRGNT SR 4 Pos, X

BANRME AL EMHIEW RIS, EET
8, i, FE LA R . S5
AHLE, DSS AR ZH 25 4 23 B S5 1 b 2 i 453
5, LT 2 YA 7 B R K ORE A AR e [
A2, FEZEMEHMRKEERNRIESLE; 5
DSS A AR L, PM A1 FPM /)N B 45 i 2 233545
AR SGE, 2hd 2 gl i 0 46 F0 4 i

TS

X R SSZ 1.5

JE BT o b 2 ks>

PR E R SXT AL, DSS R 25
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4 PM K FPM Xt/REFBFBLARE RFBEITFTHISIE (X200, X s, n=3)
Fig.4 Effects of PM and FPM on colon tissue staining and pathological scoring in mice (200, X *s, n=3)
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5 PM K FPM XJ/NRAEXHMEEFHIFNE (X £s, n=10)
Fig.5 Effects of PM and FPM on cytokines in mice ( X £s, n=10)
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Fig. 8 Effects of PM and FPM on liver and spleen coefficients in mice ( X £s, n=10)
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Fig. 9 Effects of PM and FPM on colon tissue staining and pathological scoring in mice (X200, X *s, n=3)
80 100.,
*k
. 80
o ~ .
= % 60
S 404 ~
8 & 40
2 z
207 ° 20
0
XA R SSZ15 3.0 15 3.0 XHR BiR SSZ 1.5 3.0 1.5 3.0
PM/(g-kg™?) FPM/(g-kg™) PM/(g-kg™t) FPM/(g-kg™)
1507 200+
## * *
10004 > N a4~ 150- ok
T‘m g:
a g =)
I, (=2} S -
g g S w0
g 500+ :l' I-ZI-
S 50
=
0_
K AL $SZ1.5 3.0 1.5 3.0 XU B SSZ15 3.015 3.0 X R SSZ 1.5 3.015 3.0

PMi(g-kg!) FPM/(gkg™) PM/(g-kg™) FPM/(g-kg™) PM/(g-kg ™) FPM/(g-kg™?)

XA #P<0.01; SRERALILE: "P<0.05 *P<0.01.
#P<0.01 vs control group; "P<0.05 **P<0.01 vs model group.
E 10 PM X FPM Xi/NRAEXMAEEFHISM (X £s, n=10)
Fig. 10 Effects of PM and FPM on cytokines in mice ( X X5, n=10)
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