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Image] Fig. 1 Spinal cord tissue images of RD and
. HFD mice after SCI modeling
A: Schematic representation of sham and SCI modeling in mice; B:
1.3 Microsoft images of spinal cord tissue from three groups of mice at 4 weeks
Excel 2021 GraphPad Prism 8. 0. 2 post-SCI modeling.
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1

BBB ( n=6 x=s)

Tab. 1 Comparison of BBB Scores among groups of

mice after modeling ( scores n=6 x %s)

(le)le RD-Sham  RD-SCI HFDSCI  Fvalue P value
1 21 1.67 £0.52 0.67 £0.52 11.250 0.007
3 21 2.67 £0.52 1.67 £0.52 11.250 0.007
5 21 3.67 £0.52 2.67 £0.52 11.250 0.007
7 21 4.67 £0.52 2.67 £0.52 45.000 <0.001
14 21 7.00 +£0.89 4.00 +£0.89 33.750 <0.001
21 21 8.50 +0.55 5.50 £1.05 38.571 <0.001
28 21 10.83 £0.75 6.83+1.17 49.655 <0.001
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Hind limb functional assessment of RD-Sham RD-SCI and HFD-SCI mice

A: Footprint analysis images; B: Quantitative analysis of stride length and step width from the footprint analysis; a: RD-Sham group; b: RD-SCI

group; ¢: HFD-SCI group; #P <0.05 **P <0.001 **P <0.000 1 vs RD-Sham group; ** P <0.01 **** P <0.000 1 vs RD-SCI group.
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Fig. 3 Spinal cord histological
staining results at 4 weeks post
modeling in three groups x40( n =3)

A: Staining results; B: Quantitative analysis of
relative spinal hole volume by HE staining; a: RD-
Sham group; b: RD-SCI group; c¢: HFD-SCI group;
** P <0.01 s RD-Sham group; ™P <0.01 vs RD-SCI

group.

4 SCI (n=3)
Fig. 4 Screening of fatty acids as key components
of SCI neuronal injury ( n =3)

A: Immunofluorescence of INOS in PC12 neuronal cells before and
after IL4 B stimulation x40; B: Quantitative analysis of relative fluores—
cence intensity; C: Western blot analysis of neuronal cell markers; a:
Control group; b: IL4B group ( 10 ng/ml) ; c: IL4B + oleic acid group
(50 wmol) ; d: ILHB + linoleic acid group (50 wmol) ; e: ILHB + pal-
mitic acid group (50 wmol) ; 222 P <0.001 »s PCI2 + PBS group;
FFEEP <0.000 1 vs Control group; P <0.000 1 vs TLAB group.
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SCI

2

BBB (

n=6 xxs)

Tab.2 Comparison of BBB scores among groups of

mice after modeling ( scores n=6 x +s)

Fig. 5 Spinal cord tissue after SCI modeling of three

groups of high-fat dietary mice( n =6)
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4
STMN2
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Time HFD-SCI +
HFD-Sham HFD-SCI F value P value
(d) 2-BP
1 21 0.50 £0.55 1.67 £0.52 14.412  0.004
3 21 1.50 £0.55 2.67 £0.52 14.412  0.004
5 21 2.33+0.52 3.67 £0.52 20.000 0.001
7 21 2.83+0.75 5.17 £0.75 28.824 <0.001
14 21 4.67 £0.82 7.00 +0.89 22.273 <0.001
21 21 6.00 +£0.89 8.83 +£0.75 35.244 <0.001
28 21 7.00 £0.89 10.83 £0.75 64.512 <0.001
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Fig. 6 Immunofluorescence staining of spinal

cord after four weeks in three groups of
high-fat dietary mice ( n =3)

A: Immunofluorescence staining of neuronal mark—

ers MAP2 and STMN2 in spinal cord tissue of HFD mice

from three groups x40; B: Quantitative analysis of rela—

tive fluorescence intensity; a: HFD-Sham group; b: HFD-SCI group; ¢: HFD-SCI +2-BP group; ** P <0. 000 1 »s HFD-SCI group; **** P <0. 000 1

vs HFD-Sham group.
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A preliminary study on the effect of high-fat diet on the prognosis of

post-spinal cord injury mice and its mechanism
Chen Chun'? You Tao'’
(' Dept of Orthopaedics The First Affiliated Hospital of University of Science and
Technology of China Hefei 230001; *School of Clinical Medicine School of
Life Sciences and Medicine University of Science and Technology of China Hefer 230001)

Abstract Objective To clarify the intrinsic link between a high-fat diet ( HFD) and the pathological progression
and prognosis of spinal cord injury ( SCI) while preliminarily exploring the potential underlying mechanisms. Meth—
ods SCI models were established in mice that were fed either a regular diet ( RD) or HFD with injury inflicted
specifically on the T, — T,, segments. Hematoxylin¥osin ( HE) staining Masson staining and Nissl staining were
used to observe the local histological changes in SCI tissues. The basso beattie and bresnahan ( BBB) score and
footprint analysis were used to evaluate and compare hindlimb functional recovery after SCI in both RD and HFD
mice. In vitro experiments were conducted to identify key fatty acids in the HFD that exacerbate neuronal damage
while in vivo experiments assessed the effects of 2-bromopalmitate ( 2-BP) a palmitic acid inhibitor on HFD-fed
mice with SCI. Results Compared to RD-{fed mice HFD-fed mice exhibited significantly larger lesion areas more
severe neuronal damage and poorer hindlimb functional recovery after SCI. Palmitic acid was identified as the key
fatty acid aggravating neuronal damage. Further more inhibition of palmitoylation mediated by palmitic acid en—
hanced neuronal survival promoted tissue repair and improved hindlimb functional recovery in HFD-fed mice
post-SCI. Conclusion HFD exacerbates pathological damage following SCI in mice through palmitic acid impai—
ring recovery. Palmitic acid-mediated palmitoylation is likely the main mechanism underlying this effect.

Key words high-fat diet; fatty acid; palmitic acid ester; palmitoylation modification; spinal cord injury; progno—
sis
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