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Short-term exposure to zidovudine results in low expression of pS3R2 and neuronal apoptosis in
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[Abstract] Objective To investigate the central neurotoxicity and the related mechanism of
nucleoside analog reverse transcriptase inhibitors—zidovudine (AZT). Methods Mouse primary cortical
neurons were cultured and treated with different concentrations of AZT. Neuron apoptosis was analyzed by
TUNEL assay and neurite lengths change was confirmed by anti-MAP2 immunofluorescence. Mitochondrial
DNA copies which were usually evaluated through COX-2 and the mRNA expression of thymidine kinase 2
(TK2), p5S3R2 and p21 were tested by real-time polymerase chain reaction (qQPCR). The protein expression
of p5S3R2 and p21 was tested with Western blot. Results The rate of neuronal apoptosis increased as AZT
concentration, with (11.9 + 3.37)% (control) vs (24.3 £ 8.94)% (50 mmol/L) vs (54.7 + 17.9)% (100 mmol/L)
(' =5.19, 19.33; P < 0.01). The average neurite lengths were (869.21 + 177.75) mm in control and (495.76
+ 175.20) mm in 50 mmol/L AZT treatment group and (120.38 + 47.12) mm in 100 mmol/L AZT treatment
group. There were significant differences between the two groups (F = 19.558, P = 0.002). Compared with
control group, the relative fold change of pS3R2 mRNA copies were 0.42 in 50 mmol/L AZT treatment
group and 0.04 in 100 mmol/L AZT treatment group via real-time qPCR. The difference were significant
between each two groups (Z = — 4.54 and — 6.65, P < 0.01), but the difference of p21 mRNA change was
not significant (0.98 vs 0.86; Z = 1.11 vs 1.21, P > 0.05). Simultaneously, pS3R2 protein expression rather
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than p21 significantly decreased according to AZT concentration by Western blot. The relative fold changes
of COX-2 were 0.92 in 50 mmol/L AZT treatment group and 0.87 in 100 mmol/L AZT treatment group.
The differences were not significant (Z = 0.63 and 0.71, P > 0.05). But TK2 mRNA expression significantly
decreased according to AZT concentration and the fold changes of it were 0.52 in 50 mmol/L AZT treatment
group and 0.29 in 100 mmol/L AZT treatment group (Z = — 4.33 and — 5.24, P < 0.01). Conclusions

Short-term exposure to AZT may result in neuron apoptosis and neurite shrink by low expression of pS3R2.

Simultaneously, the expression of TK2 mRNA is low, but mitochondrial DNA maintain stable.

[Key words] Zidovudine; Nucleoside analog reverse transcriptase inhibitors (NRTIS); Neurotoxicity;
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(MAP-2) FuEfifk. Cy3 brid i i IgG.
BT p21 Z IR, AiE 2 RAE IR, D- il %
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/33, TUNEL/DAPI x 100% 180 140 Mo L 43

1LY R 130 ek 7R NI L]

FMMREFEW (AR B) JEAan T AbEE
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ANEE] 5"-GGATGACCTTGCCCACAGCCT-3'
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» TAMRA-3'
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NANEE] 5'-CGACCTAAAACCTGGTGAACTA-3'
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~ TAMRA-3'
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Pkt 5"-FAM-TTGATCTGATAGTTTATCTGCGAACC-
» TAMRA-3’

p53R2

s 5" AGGCACAGGCTTCCTTCTGGACAGCA-3’
aAnEE7] 5'-CATCTGCTTTAAGCTTGTTCCAGTG-3'
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100 mmol/L A aJtb#%: Z = — 6.65, P=0.001) ; Kl 4B:
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