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Unilateral photothrombotic motor cortex lesion-induced hindlimb spastic hemiplegia model in rats

ZONG Hai-yang' s MA Fen-fen?, LIN Yao-fa', LIN Hao-dong' , HOU Chun-lin'*
1. Department of Orthopedic Surgery, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China
2. Department of Pharmacy, Shanghai Pudong Hospital, Fudan University, Shanghai 201399, China

[Abstract] Objective To examine the feasibility of using photothrombotic unilateral motor cortex lesion for establishing
hindlimb spastic hemiplegia model in rats. Methods Twenty SD rats were randomized into 2 groups: rats in group A received
erythrosine B injection followed by laser irradiation, and those in group B received sham operation. Then the rate dependent
depression (RDD) of H reflex was employed to measure the spasticity of the plantaris before and 3, 7, 14, 28 days post-
operation, H-E staining was used to observed the lesions in the motor cortex. Cholera toxin B subunit was used to retrogradely
label motoneurons in the spinal cord. The number of vesicular glutamine transporter 1 (VGLUT1) boutons on motoneuron soma
and dendrite was quantified by immunofluorescence staining and laser confocal microscope scanning. Results H reflex RDD in
the right plantaris muscle was significantly decreased in group A compared with that in group B at 3, 7 ,14, and 28 days post-
operation (P<C0. 01). However, the H reflex RDD was not significantly different between groups in the left hindlimd at
different time points after operation (P>>0. 05). The number of VGLUTI boutons on soma and dendrite in group A was
significantly increased compared with that in group B (P<Z0. 01). H-E staining showed specific lesion in the motor cortex of the
brain tissue in group A, but not in group B. Conclusion Unilateral photothrombotic motor cortex lesion is feasible to generate
contralateral hindlimb spastic hemiplegia in rats.
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Fig 1 Schematic location of photothrombotic illumination

and H-E staining results of the brain tissues
A: Schematic diagram showed the location of photothrombotic
lesion; B: The left motor cortex with specific lesion in group A
(hindlimb spastic hemiplegia model) ; C: The left motor cortex was

intact in group B (control)
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Fig 2 H reflex RDD changes at different time points
between two groups
A: In group A Chindlimb spastic hemiplegia model) , H wave was not
inhibited under 5 Hz stimulation compared with that under 0. 1 Hz;
B: In group B (control), H wave was markedly inhibited under 5 Hz
stimulation compared with that under 0. 1 Hz; C. Right plantaris H
wave amplitude in group A was significantly higher under 5 Hz
stimulation than that in group B at different time point after motor
cortex lesion (** P<C0. 01 vs group B. n=10, x£5); D: Left
plantaris H wave amplitudes were not significantly different between
groups under 5 Hz stimulation (n=10, 7 £ s5). M. M wave

amplitude; H: H wave amplitude; RDD: Rate dependent depression
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Fig 3 H reflex RDD changes after baclofen injection in the two groups

A In group A (hindlimb spastic hemiplegia model) , H reflex amplitude was significantly decreased after injection of baclofen compared with that

of NS; B: In group B (control), there were no differences of H reflex amplitudes between animals after injection of NS or baclofen. NS; Normal

saline,

** P<0.01 vs NS, n=5, %5
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Tab 1 Quantification of CTB labeled motoneurons in

different spinal segments of two groups

n=>5, Tts
Group L, Ls Lg Total
A 10. 0£1.6 13.8+0.8 4.0£0.7 27.8%1.6
B 10.2£1.3  14.4%1.1 3.440.5 28.0£2.0

Group A: Hindlimb spastic hemiplegia model; Group B:
Control. CTB: Cholera toxin B

FAXREERTAISZMHET VGLUTL L&
Fig 4 Immunofluorescent staining of VGLUT1 positive
boutons on CTB labeled motoneurons of two groups
VGLUT1 boutons (red, white arrows) on CTB labeled motoneuron
(green) soma and dendrite were increased at 5 weeks after motor
cortex lesion in group A (hindlimb spastic hemiplegia model, fig 4A)
compared with that in group B (control, fig 4 B). VGLUTI.

Vesicular glutamine transporter 1; CTB: Cholera toxin B
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