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[Abstract] Objectives: To investigate the neuroprotective effect of trihydroxyethrutin on cervical spinal cord
injury in rats. Methods: 44 adult male SD rats were randomly divided into 4 groups, including the shame
group(n=8), injury group(n=12), T50 group with 50mg/kg trihydroxyethyl rutin treatment(1l time/day, intraperi-
toneal injection, n=12), and T100 group with 100mg/kg trihydroxyethyl rutin treatment(l time/day, intraperi-
toneal injection, n=12). The last three groups were all treated with C5 spinal cord hemilateral contusion rat
model(contusion depth was 1.2mm). The behavioral changes such as forelimb locomotor scores(FLS) and comb-
ing experiment were evaluated at pre—operation and 3d, 1 week, 2 weeks, 4 weeks, 6 weeks, 8 weeks, 10

weeks and 12 weeks after operation. At 12 weeks, 1 rat in each group was randomly selected to inject with
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After 4°C overnight,

Changes in cervical spinal cord microvascular were observed

barium—sulfate gelatin for cervical spinal cord microvascular perfusion. cervical spinal
cord tissue was collected under the microscope.
by immunohistochemical staining. Results: At 3 days after the surgery, the FLS of the injury group, the TS50
group and the T100 group were 11.33+0.71, 11.55+0.81 and 12.36£1.15 points, respectively. At 8 weeks after
the surgery, compared with the shame group(17.0 points), the FLS of the injury group, the T50 group and the
T100 group returned to normal. And at 10 weeks after the surgery, the injury group returned to normal. The
results of the grooming experiment were similar to those of FLS, with the T100 group returning to normal(5.0
points) at 12 weeks, the T50 group returning to normal at 4.92+0.08 points, and no significant differences be-
tween the shame group and the injury group(4.17+0.11 points)(P<0.05). At 12 weeks after surgery, the number
of microvessels in the injury group was significantly reduced, and so was that in the T50 group, while it was
better than that in the injury group. The number of microvessels in the T100 group was not significantly re-
duced. Immunohistochemical staining showed that at 12 weeks, the microvascular density of the injury group,

the TS50 group and the T100 group were 23.50+1.75, 31.33£1.36 and 33.00+1.27,

significantly lower than those of the shame group, and there were significant differences between the T50

respectively, which were
group and the T100 group and the injury group(P<0.05). The EC staining results showed that the T50 group
and T100 group had significantly higher total area of injury side(including cavity area) than the injury group.
The injury group had the largest hole area, while the TS50 and T100 groups had significantly smaller holes
than the injury group. The residual gray matter area of TS50 group and T100 group was significantly higher
than that of the injury group. Conclusions: Trihydroxyethyl rutin provides neuroprotection in rats with cervical
spinal cord injury, by protecting the microvascular structure of cervical spinal cord and alleviating the damage
of spinal cord structure.
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Figure 1 a Molecular structure of rutin b Molecular structure of trihydroxyethyl rutin
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Table 1 Forelimbs locomotor scores scale
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Score Descriptor of forelimb movement

0%y i TGz 8l

0 score  No movements of the forelimb
14y — A AN ST I RS B
1 score  Slight movements of one or two joints of the forelimb
y — Rz B SO R R LR 3
255 E ; i = 1 aliel
2 scores xtensive movement of one jomnt and shight or no

movement of another joint of the forelimb

343 A B =AY B R s B

scores  Slight movements of all three joints of the forelimb
4%y PN ST A2 B0 8 R — > A ) 1232 8
Extensive movement of one joint and slight movement
of two joints of the forelimb

5% PN AT )12 38 8l Rl — 4> S 1 A2 600 2

Extensive movement of two joints and slight movement

w

4 scores

5 scores of one or no joints of the forelimb
64> STz
6 scores  Extensive movement of all three joints of the forelimb

Jp AR UG ST
Dorsal or Plantar placement of the forelimb with no or
partial weight support in that limb during stance

8451 A fi AT
scores  Dorsal stepping only

94> JEAT Al AL A AT R S Ak M7 E

9 scores  Dorsal stepping with occasional plantar stepping
104 PG b M AT AR AT LT b AT
Frequent plantar stepping with occasional  dorsal
stepping
110 RE Rl A7 | T A 22 il 22
11 scores Continuous plantar stepping with poor wrist control
Loy TREELERSGATE 2 B TR SO 5L IR AT

Continuous  plantar  stepping  with  paw  position
predominantly rotated

g FREUESATE AR KR I R

Continuous plantar stepping with paw touching and

lifting

g SR UM RIS
Continuous  plantar  stepping  with  paw  position

predominantly rotated and occasional toe clearance
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10 scores

12 scores
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L SRR TR R 5 T (7
Continuous  plantar  stepping  with  paw  position

15 scores predominantly parallel and occasional toe clearance

16y TFSLEATE ALl SRR E 5 I RPAT AR SEA E
Continuous  plantar  stepping  with  paw  position
predominantly parallel and frequent toe clearance

174y TRERRSATIE 70 MR LYY 5 5 ROP AT RR A B
Continuous  plantar  stepping  with  paw  position
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Table 2 Grooming test scale
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Score Descriptor of forelimb movement
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score  The forelimb touches only the area below the lips

2 T ST fih o JoSe 8 2 45 98 222 W) ) Xk

The forelimbs touches the area between the lips and
the nose

34 T e B ek 58 A MR 2 1] 17 X
The forelimb touches the area between the nose and
the eye
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The forelimb touches the area between the eye and
the ear
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4 scores

55 T AR T fih e - O 4 X sk

scores  The forelimb touches the area above the ear
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Figure 2 Biomechanical parameters curve of displacement—velocity—mechanics
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Figure 3 FLS results The overall FLS score of T50 group and T100 group was significantly higher than the injury
group. * represents P<0.05, and the comparison results between each group and the sham operation group; # represents
P<0.05, and the comparison result between T50 group and Injury group; A\ represents P<0.05, and the comparison result
between T100 group and injury group Figure 4 Grooming test The overall score of injury group was significantly
lower than that of sham group (P<0.0001), there was no significant difference between the T50 group, T100 group and
the shame group, and the overall grooming test scores in T50 group and T100 group were significantly better than the
injury group (P<0.0001). * represents P<0.05, and the comparison results between each group and the sham operation
group; # represents P<0.05, and the comparison result between T50 group and Injury group; /A represents P<0.05, and

the comparison result between T100 group and injury group

B 5 HAMMMNE -HEL a BF AL b 1.2mm T EE njury 4 ¢
T50 41 d T100 41 (Tnjury 41 {8 i 8 505 BT 2 0620, TS0 21 i 45 & B osi 2> (5
PeF Injury 21, T100 21 & 450 020 A B &)

Figure 5 3D reconstruction of microvessels in the cervical spinal cord a
Sham group b 1.2mm strike depth in Injury group ¢ T50 group d T100
group(The number of microvessels decreased significantly in the Injury group.
The T50 group showed a decrease in the number of microvessels, but it was

better than the Injury group. The decrease was not significant in the T100
group)
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Figure 6 CD34 immunohistochemical staining a Sham
group b Injury group ¢ T50 group d TI00 group e
statistical results of microvascular density showed that the
the T50 group and the T100

group were significantly lower than that of the sham

MVD of the Injury group,

group. * represents P<0.05, and the comparison results between each group and the sham operation group; # represents

P<0.05, and the comparison result between T50 group or T100 group and Injury group
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