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The metabolic profilings study of serum and spinal cord from acute spinal cord injury rats 'H NMR spectroscopy
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ABSTRACT Objective: To establish the rat model of acute spinal cord injury ,followed by aprimary study on this model with
'H NMR based on metabonomics and to explore the metabonomics and biomarkers of spinal cord injury rat. Methods : Twenty
eight-week-old adult male SD rats of clean grade ,with body weight of (200+£10) g,were divided into sham operation group and
model group in accordance with the law of random numbers ,and every group had 10 rats. The rats of sham operation group
were operated without damaging the spinal cord ,and rats of model group were made an animal model of spinal cord incomplete
injury according to the modified Allen’s method. According to BBB score to observate the motor function of rats on the 1th ,5th,
and 7th days after surgery. Postoperative spinal cord tissue was collected in order to pathologic observation at the 7th day ,and
the metabolic profilings of serum and spinal cord from spinal cord injury rats were studied by "H NMR spectroscopy. Results :
The hindlimb motion of rats did not obviously change in sham operation group ,there was no significant difference at each time
point;and rats of model group occurred flaceid paralysis of both lower extremities ,there was a significant difference at each
time; there was significant differences between two groups at each time. Pathological results showed the spinal cord structure
was normal with uniform innervation in shame group ,while in model group,the spinal cord structure was mussy ,and the neu-
rons were decreased ,with inflammatory cells and necrotic tissue. Analysis of metabonomics showed that concentration of very
low density fat protein  (VLDL) ,low density fat protein  (LDL), glutamine , citric acid,dimethylglycine (DMG) in the serum
and glutathione ,3—-OH-butyrate ,N—Acetyl-L-aspartic acid (NAA) , glycerophosphocholine (GPC), glutamic acid, and ascor-

bate in spinal cord had significant changes (P<0.05). Conclusion: There are significant differences in metabolic profile from

: ( :LY15H270003 ) ; ( :201527017)
Fund program : Natural Science Foundation of Zhejiang Province (No.LY15H270003)

E-mail : quanrenf@263.net.
Corresponding author: QUAN Ren-fu  E-mail : quanrenf@263.net



2017 2 30 2

China J Orthop Trauma,Febh.2017,Vol.30,No.2

- 153 -

serum and spinal cord sample between model group and sham operation group ,it conduces to explain the changes of small

molecular substances in serum and spinal cord tissue after spinal cord injury ,this provides the research basis for targeted re-

search on the role of metabolic markers in patients with acute spinal cord injury.
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Tab.1 Comparsion of average body mass changes in rats between shame operation group and model group (x+s,g)

() 1d 5d 7d F P
10 202.90+6.91 211.8+6.90 225.90+9.39 150.12 0.000
10 204.60+8.14 207.3+£5.7 217.40+5.75 31.65 0.000
t - 0.503 1.570 2.439 F=11.316"
P - 0.621 0.134 0.025 P=0.000"
;! F P

Note:* Represents the F and P values are interaction effects between two groups

2

BBB

(x%s, )

Tab.2 Comparsion of BBB grade of motor function in rats between shame operation group and model group (x+s ,score )

() 1d 5d 7d F P
10 20.6+0.52 20.7+0.48 20.8+0.42 0.863 0.439
10 0.40+0.52 1.2£0.42 2.10£0.56 26.75 0.000
t - 86.14 96.17 83.62 F=9.123*
P - 0.000 0.000 0.000 P=0.001"
: F P

Note : *Represents the F and P values are interaction effects between two groups
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Fig.1 Pathological sections of spinal cord tissue in each group (HEx100) 1a. The spinal cord tissue structure and nerve cells were normal in sham op-

N

eration group  1b. The spinal cord tissue structure was mussy with inflammatory infiltration in medol group

2 SD 'H NMR
Fig.2 Typical 'H NMR spectra of serum from SD rat
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Fig.3 Comparison metabolic profile of serum for sham operation group and model group  3a. The score figure of metabolomics data for sham operation

group and model group  3b. Loading chart of serum sample @ was sham operation group and Ml was model group
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Fig.5 Comparison of metabolic profile of spinal cord sample between sham operation group and model group ~ 5a. The score figure of metabolomics data

for sham operation group and model model = 5b. Loading chart of spinal cord sample @ was sham operation group and Bl was model group
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Tab.4 Changes of spinal cord metabolites in model group
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