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[ Abstract] Objective To explore the protective effect of placenta-derived mesenchymal stem cells (P-MSCs)
transplantation on intestinal injury in septic mice and its mechanism. Methods A total of 24 mice were randomly
assigned to 3 groups, a sham operation group, a sepsis group that underwent cecal ligation and puncture (CLP) procedure,
and a group that received CLP and P-MSCs treatment. Hereinafter, the three groups are referred to as the Sham group, the
CLP group, and the CLP+P-MSCs group. For the mice in the Sham group, the abdomen was cut open and the cecum was
exposed and then placed back in the abdomen. CLP was performed in the other two groups to establish the sepsis model.
Mice in the Sham and the CLP groups received 0.1 mL of 0.9% NaCl injection in the tail vein 1 hour after operation, while
mice in the CLP+P-MSCs group received 2x10° P-MSCs infusion 1 hour after operation. Intestinal and blood specimens
were collected from the mice in each group 24 hours after P-MSCs transplantation. Hematoxylin and eosin (HE) staining
of the intestinal tissue was performed for pathological evaluation. The serum concentrations of D-lactic acid, diamine
oxidase (DAO), endotoxin, interleukin (IL)-1f, tumor necrosis factor (TNF)-a, IL-6, IL-10, and transforming growth
factor (TGF)-B were determined by enzyme linked immunosorbent assay (ELISA). The gene expression of the relevant
inflammatory factors in the small intestinal tissue was determined by real-time fluorescence polymerase chain reaction.
The expression of zonula occludens protein-1 (ZO-1) and occludin protein in the intestine was determined by Western
blot, the infiltration of intestinal macrophages was determined by immunohistochemical method, and the polarization of
macrophages was determined by immunofluorescence. Results The exogenous transplantation of P-MSCs could form

colonies in the injured intestines of septic mice. Compared with those of the CLP group, the intestinal injury of the
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CLP+P-MSCs group was significantly alleviated, the serum concentrations of D-lactic acid, DAO, endotoxin, IL-1p, IL-6,

and TNF-a were significantly decreased (P<0.05), while the serum concentrations of IL-10 and TGF-p were significantly

increased (P<0.05), the expression levels of IL-15, TNF-a and IL-6 genes in the intestinal tissue were significantly

decreased (P<0.05), while the expression levels of IL-10 and TGF-f genes were significantly increased (P<0.05), and the

expression of ZO-1 and occludin proteins in the intestine was also significantly increased (P<0.05). In addition, the

distribution of macrophages in the intestinal tissue of the CLP+P-MSCs group decreased significantly and the

macrophages showed a tendency for M2 polarization. Conclusion Exogenous transplantation of P-MSCs can

significantly reduce inflammatory injury and improve the intestinal barrier function in septic mice with intestinal injury.

Reduction in the infiltration of macrophages and promotion of the polarization of macrophages from M1 to M2 may be

the mechanisms underlying the reduction of inflammation.
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Table 1 qRT-PCR primer sequence

Gene Upstream primer sequence Downstream primer sequence
TNF-a 5'-AGAAGTTCCCAAATGGCCTC-3' 5'-CCACTTGGTGGTTTGCTACG-3'
IL-18 5'-GCAACTGTTCCTGAACTCAACT-3' 5'-ATCTTTTGGGGTCCGTCAACT-3'
IL-6 5'-TAGTCCTTCCTACCCCAATTTCC-3' 5'-TTGGTCCTTAGCCACTCCTTC-3’
IL-10 5'-GTTACTTGGGTTGCCAAG-3' 5-TTGATCATCATGTATGCTTC-3'
TGF-B 5'-AGAGCCCTGGATACCAACTATTG-3' 5'-TGCGACCCACGTAGTAGACG-3'

B-actin

5-ACGGTCAGGTCATCACTATCG-3'

5-GGCATAGAGGTCTTTACGGATG-3'
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B 1 P-MSCsift X 4R R
Fig 1 P-MSCs flow cytometry results

A: CD90; B: CD73; C: CD14; D: CD34; E: CD19; F: CD45; G: CD105; H: HLA-DR.

B 2 P-MSCsH L&
Fig 2 P-MSCs differentiation identification

A: before P-MSCs osteoblast differentiation and staining; B: P-MSCs osteoblast differentiation staining; C: before P-MSCs adipoblast differentiation and staining; D:

P-MSCs adipoblast differentiation staining.
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Fig 3 Pathological injury of the small intestine of the mice in each group

" P<0.05,"" P<0.001; n=5.
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Fig 4 Findings for the serum inflammatory indices of the mice

" P<0.05, " P<0.01; n=5.
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Fig 5 Gene expression of inflammatory factors in the small intestine of the mice

" P<0.05,"" P<0.01; n=5.
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Fig 6 Determination of serum D-lactic acid, DAO, and ET in mice

" P<0.05,”" P<0.01; n=5.

Sham CLP CLP+P-MSCs P ok
(M, x10°) -

ZO-1 MR S s 195

|
|

Relative expression of
Z0O-1 protein

occludin (IR S S—— 50

B-actin (EEG_—_— a—— s 42

N W R

occludin protein
—

Relative expression of

(=)

7 INBLALR Z0-15occludinE B FJWestern blot#é: il
Fig 7 Examination of ZO-1 and occludin proteins in small intestine by Western blot

" P<0.05,7 P<0.01,” P<0.001; n=5.
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Fig 8 Colonization of P-MSCs in the small intestinal tissue

A: distribution of CM-Dil labeled P-MSCs in small intestine (x400); B: statistical analysis of colonization (™" P<0.001; n=4).
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Fig 9 Determination of infiltration of macrophages in the small intestinal tissues by immunohistochemical staining
" P<0.001; n=5.
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Fig 10 Polarization of macrophages in the small intestinal tissues
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