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[Abstract] Objectives: To investigate the protective effect of inhibition of TNFR/RIPK signaling pathway by
Necrostatin—1 after spinal cord injury(SCI), and to provide new reference for the treatment of SCI. Methods:
72 SPF level male S—D rats weighing 0.25-0.30kg were randomized equally into four groups: sham group
(group A), sham+Nec—1 group(group B), DMSO group(group C), Nec—1 group(group D). Spinal cord clamp
compression method was used to make rat acute spinal cord injury model in group C and D. After subdural
catheterization, group A had no treatment, group B and D were injected with 1l Nec—1(25ug/pl) by using a
micro—syringe at 30 minutes after SCI, group C was injected with the same amount of DMSO solution, once a
day until the time point of collection tissue. Each group was divided into three subgroups: 12h, 24h and 3d
after SCI, and each subgroup included six rats. Rats conducted BBB score in each group to evaluate
functional recovery. Six rats were intraperitoneally injected with propidine iodide (PI) 1h before sacrificed to
detection PI positive cells at 12h in each group. Six rats were sacrificed in each group at 24h after

modeling, then the removed spinal cords were taken HE staining to detect the nerve tissue pathological
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changes, Nissl staining to observe survivor number of nerve cells, western blot to detect Bel-2, RIPK1 and
RIPK3 protein expression level. And six rats were sacrificed at 3d in each group after modeling to take
Tunel staining for the detection of apoptosis of nerve tissue. Results: After modeling, BBB scores were normal
in group A and B, but in group C and D were significantly higher than those in group A and B. And the
scores in group D were higher than those in group C in each time point (P<0.05). HE and Nissl staining
showed nerve cells with normal morphology in group A and B at 24h after operation. The degree of SCI and
the number of neuronal survival in group D were better than those in group C, the difference was statistically
significant at 24h (P<0.05). RIPK1 and RIPK3 protein were stable low in
group A and B, and RIPK1 and RIPK3 expression upregulated in group C, in group D the expression level
but RIPK1 and RIPK3 expression downregulated,

significant(P<0.05). 3d after SCI, there were seldom apoptotic bodies in group A and B, but the numbers of

The expression levels of Bel-2,

of Bel-2 upregulated, the difference was statistically
apoptotic body in group C and D was significantly higher than those in group A and B. And the number in
group D was lower than that in group C(P<0.05). Conclusions: Inhibition of TNFR/RIPK signal pathway after
rats SCI could reduce the pathological changes of spinal cord, increase the number of surviving neurons,
promote nerve functional recovery and improve BBB scores.
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R GE R R SR a5 AR 0 (1), DA RS 24h A 41 B 418 IR £ HE
WAL X 5 A 0.83+0.11mm?,C 20 h 1.10 + G ST 5 EE G RR A0 Mk AR IR AR
0.24mm?, W4 22 A Beit 22 3 L (P<0.05) PP TR R C AN D 4H S B AR 23 fidt 5 41 i

2.3 Nissl {1 ROIR, e IRIRE AR s 2o B b, e Eaiik
F1 MAXREREFERNESH BBB 5 (n=6,x%s)
Table 1 BBB score at 24h, 3d and 7d after modeling
A4l B4l Cc4 D# Pld
(Group A) (Group B) (Group C) (Group D) (P value)

12h 20.11+0.51 20.06+0.41 007 0.33+0.5212 <0.001

24h 19.88+1.02 20.14+0.49 0.21+0.15% 0.58+0.36"2 0.043

3d 19.93+0.99 19.96+0.75 1.83+0.75% 3.17+1.1792 0.003

D5 FEIH A B AL P<0.05, Q5 IR ] g C 41 L4 4 P<0.05
Note: DCompared with group A and B at the same time, P<0.05; @Compared with group C at the same time, P<0.05
D 4458 £ DX i 20 20 58 M A i 32 i 2

. -
A HBUGE S A5 H B

1 DU KBS RS 24h 15 B84 2
Figure 1 HE staining of spinal cord tissue at 24h after modeling a, b Group A HE staining showed spinal cord tissue

HE 3t {5 ab A 414 5640 2045 # 58
%MWM SR, A M
Y HES LR IR T3S ed B
A BT 2L B850 SE R M2 TR JE S OE
AN TR R I PEYA R 17 PUE L 1
HFRHE] e f C 405 XA 6 41 4
SERMRERI R W, KR AR g h

structural integrity, nerve cells with normal morphology ¢, d Group B HE staining showed spinal cord tissue structural
integrity, nerve cells with normal morphology e, f Group C HE staining showed amount of inflammatory cell infiltration,
organizational structure serious injury and cavity g, h Group D HE staining showed less inflammatory cell infiltration and

cavity
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173.0£12.9 ~/ALEF (20 f55658),D 418 124.0+
10.8 AN/HLEF (20 150645 ), A L B 2 = A 41t
25 X (P<0.05)
2.6 HHCHET-EARBEL

WRLE 24h, DU R RAFREA 2 Y Bel-2
RIPK1 I RIPK3 HyZRAH WLFR 2, A 4A1 B 401K
KRR A RIA LG 22557 ;C 4 Bel-2 %
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Figure 2  Nissl staining of spinal

cord tissue at 24h after modeling a, b

Group A Nissl staining showed larger number Nissl’s body, orderly rows, uniformly and intimately and deeply stained e,

d Group B Nissl staining showed larger number Nissl’s body, orderly rows, uniformly and intimately and deeply stained

e, f Group C Nissl staining showed the Nissl’s body decomposed to fine particulate,

Nissl staining positive cell

decreased g, h Group D Nissl staining showed a large number of positive cell and the Nissl’s body deeply stained
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Figure 3 PI staining of spinal cord tissue at 24h after modeling a, b Group
A and group B had almost none PI positive cell ¢ In group C, cell
disintegration, PI positivecells increased significantly d In group D, Pl positive
cells is less than group C and neurons disintegration mitigation compared with

group C

Bl 4 40KMERE 24h FHEH 2 Tunel 22 ab A A B 24 17 /MR
e CHMT/MAVI I Z a D AP T/AMEE CHD

Figure 4 Tunel staining of spinal cord tissue at 3d after modeling a, b In

group A and group B, have few apoptotic bodies ¢ In group C, apoptosis

bodies increased significantly d In group D, apoptotic bodies was less than in

group C
F2 MAKXREESG 24h FHEAHL B RIPK1,RIPK3 ¥ Bel-2 & B3 RIEKFE (n=6,x+s)
Table 2 Western blot analysis after SCI 24h in four groups
A4l B4 C4l D4 PfE
(Group A) (Group B) (Group C) (Group D) (P value)
RIPK1/B-actin 0.27+0.053 0.38+0.092 0.85+0.11¢ 0.45+0.056"" 0.0050
RIPK3/B-actin 0.42+0.041 0.41+0.048 1.01+0.067V 0.27+0.03212 <0.0001
Bel-2/B-actin 0.38+0.053 0.51+0.063 0.54+0.065" 1.05+0.10202 0.0019

(D5 A B 41 P<0.05;C 41 4% P<0.05
Note: (DCompared with group A and B, P<0.05; @Compared with group C, P<0.05
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