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Therapeutic Effect of Transplantation of Dopaminergic Neuron Derived from Nurrl
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Abstract: [Objective] To observe the therapeutic effect on rat model of Parkinson’s disease (PD) by transplantation of
dopaminergic neuron derived from human umbilical cord blood mesenchymal stem cells (HUCB-MSC) modified by Nuwrl gene.
[ Methods] Forty-five SD rat model of PD were grouped randomly into sham operation group (group A), HUCB-MSC
transplantation group (group B) and Nuirl gene modified HUCB-MSC group (group C). HUCB-MSC and Nurrlgene modified
HUCB-MSC were differentiated to dopaminergic neuron and then transplanted into impair striatum of rat PD model. ~Rotational
behavior examination was carried out at different time point after transplantation. Dopamine content and the expression of tyrosine
hydroxylase (TH) in rat striatum were detected at the same time point as well. {Results} The rat rotational behavior was improved
and dopamine content in striatum increased obviously in group B and C as compared with group A at the 2, 4% and 8" week
after transplantation (P <0.05 and P<0.01, respectively). These changes were more significant in group C than that in group B at
each time point after transplantation (P < 0.05) and the differences reached the most obvious at 8" week after transplantation.
Meanwhile, TH expression in rat striatum in group B and C increased with time and was higher than that in group A (P<0.01),

furthermore, it was higher in group C than that in group B after transplantation (P < 0.05), and the differences reached most
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obvious at the 8" week. [Conclusion] Transplantation of dopaminergic neurons derived from HUCB-MSC modified with Nurrl can

elevate the DA content, increase the expression of TH in rat brain and improve the symptoms of rat model of PD effectively, which

provide a new strategy for cell transplantation therapy for PD.
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Table 1 Rotational behavior in PD rat model after transplantation

(x£s, r/min)

After treatment

Group Before treatment

2 week 4 week 8" week
A 10.34 + 0.96 10.08 = 1.03 10.49 + 1.09 11.03 = 1.07
B 10.16 £ 0.92 8.84 + 0.85" 7.74 +0.68" 7.18 £ 0.61"
C 10.51 £ 0.97 7.39 £ 0.7292 6.55 + 0.58 2 6.05 £ 0.5792

1) Compared with sham-operation group(A) and before treatment, P < 0.05; 2) Compared with HUCB-MSC treatment group(B), P < 0.05
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Table 2 Content of dopamine of brain in PD rat model

after transplémtation (% £5,ng/mg)

Group 2 week 4" week 8" week
Normal 6 685 + 650 6731 + 644 6 594 + 648
A 1 867 + 153V 1831 + 152V 1 806 + 149V
B 2277 £ 21190 2470 £ 243D 3 045 + 278D
C 2 875 + 24499 3 645 £ 36802 4384 £ 351099

1)' Compafed with normal group P < 0.01; 2)Compared with
sham operation group(A) and before treatment; P < 0.01; 3)
Compared with HUCB-MSC treatment group(B) P < 0.05
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Fig.3 TH immunochemistry of rat striatum at the 8™ week after transplantation

A sham operation gfoup;B; HUCB-MSC transplantation group; C: Nurrl gene modified HUCB-MSC group. Scale bar: 100 wm
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