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Effects of different melatonin treatment regimens on the proliferation of endogenous
neural stem cells in neonatal rats with hypoxic-ischemic brain damage
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Abstract: Objective  To study the effects of different melatonin treatment regimens on the proliferation of
neural stem cells (NSCs) and long-term histopathology in neonatal rats with hypoxic-ischemic brain damage (HIBD),
and to identify better melatonin treatment regimens. Methods A total of 96 Sprague-Dawley rats aged 7 days were
randomly divided into normal control, HIBD, single-dose immediate melatonin treatment (SDIT), and 7-day continuous
melatonin treatment (7DCT) groups, with 24 rats in each group. The rat model of HIBD was prepared by isolation
and electrocoagulation of the right common carotid artery as well as hypoxic treatment in a hypoxic chamber (oxygen
concentration 8.00% + 0.01%) for 2 hours. On day 7 after modeling, proliferating cell nuclear antigen/Nestin double-
labeling immunofluorescence was used to measure the proliferation of endogenous NSCs in the subventricular zone
(SVZ) and the hippocampal dentate gyrus (DG) region in 8 rats in each group, and Western blot was used to measure
the protein expression of Nestin in brain. On day 28 after modeling, hematoxylin-eosin (HE) staining and Nissl staining
were used to observe the changes in the histopathology and the number of pyramidal cells in the hippocampal CA1
region in 8 rats in each group. Results Immunofluorescent staining showed that compared with the HIBD group, the
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SDIT and 7DCT groups had a significant increase in the number of PCNA Nestin DAPI" cells, and the 7DCT group
had a significantly higher number than the SDIT group (P<0.01). Western blot showed that the SDIT and 7DCT groups
had significantly higher protein expression of Nestin than the HIBD group, and the 7DCT group had significantly higher
expression than the SDIT group (P<0.05). HE staining showed that the SDIT and 7DCT groups had alleviated cell injury,
and Nissl staining showed that compared with the HIBD group, the SDIT and 7DCT groups had a significant increase

in the number of pyramidal cells, and the 7DCT group had a significantly higher number than the SDIT group (P<0.01).

Conclusions

Both single-dose immediate melatonin treatment and 7-day continuous melatonin treatment can promote

the proliferation of endogenous NSCs and alleviate long-term histological injury in the brain of neonatal rats with HIBD.

A 7-day continuous melatonin treatment has a better effect than single-dose immediate melatonin treatment.

[Chin J Contemp Pediatr, 2019, 21(8): 830-835]
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PEE R, H, 0.01 mol/L i PBS IR UL, 4>
FMAWLEST R LSRR =T, EEIEF 1h,
B Ak 7 & Ot (enhanced chemiluminescence, ECL,
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