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Abstract: This study was to investigate the circadian rhythms and light responses of Clock gene and arylalkylamine N-acetyltransferase
(NAT) gene expressions in the rat pineal gland under the 12 h-light : 12 h—dark cycle condition (LD) and constant darkness (DD).
Sprague-Dawley rats housed under the light regime of LD (n=36) for 4 weeks and of DD (n=36) for 8 weeks were sampled for the pineal
gland once agroup (n=6) every 4 h in acircadian day. Thetotal RNA was extracted from each sample and the semiquantitative reverse
transcription polymerase chain reaction (RT-PCR) was used to determine the temporal changesin mRNA levelsof Clock and NAT genes
during different circadian times or zeitgeber times. The data were analysed by the cosine function software, Clock Lab software and the
amplitude F test was used to reveal the circadian rhythm. The main results obtained are asfollows. (1) In DD or LD condition, both of
Clock and NAT genes mRNA levelsin the pineal gland showed robust circadian oscillation (P < 0.05) with the peak at the subjective
night or at night-time. (2) In comparison with DD regime, the amplitudes and the MRNA levels at peaks of Clock and NAT genes
expressionsin LD in the pineal gland were significantly reduced (P < 0.05). (3) In DD or LD condition, the circadian expressions of NAT
gene were similar in pattern to those of Clock genein the pinea gland (P > 0.05). These findings suggest that the expressions of Clock
and NAT genes in the pineal gland not only show remarkably synchronous endogenous circadian rhythmic changes, but also response
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to the ambient light signal in a reduced manner.
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Fig. 1. Semiquantitative RT-PCR of Clock and NAT genesin the pineal gland of rats under different light conditions. C, control;

M, marker; CT, circadian time; ZT, zeitgeber time.

& 1L RE B4 T KA BAR Clock. NAT 2 F mRNA £ A 49 8- 5 42 A4k
Table 1. Circadian rhythmic parametersof Clock and NAT genesmRNA expressionsin the pinea gland of rats under different light conditions

Gene Light n Amplitude Mesor Peak Trough mMRNA level mRNA level P
condition phase phase at peak at trough

Clock DD 36 042+ 0.14 0.99 + 0.10 CT18 CT6 141 £0.27 0.57 £ 0.21 *

NAT DD 0.37 £ 0.11 1.00 £0.15 CT17 CT5 137 £0.25 0.63+0.19 *

Clock LD 36 0.30 £ 0.10*  0.87 £0.09 ZT17 ZT5 1.17 £ 0.24* 0.56 + 0.17 *

NAT LD 023+ 013" 0.84+0.11° ZT16 T4 1.07 £0.23" 0.61 + 0.15 *

Datawere presented asmean & SD. CT, circadian time; ZT, zeitgeber time; NAT, arylakylamine N-acetyltransferase gene. "P < 0.05, by
the amplitude F test; “P < 0.05 vs Clock in DD and *P < 0.05 vs NAT in DD, by one-way ANOVA.
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Fig. 2. Temporal patterns of Clock (A and B) and NAT (C and D) genes mRNA circadian expressions in the pineal gland of rats under
different light conditions.The transcription levels are expressed by grayness ratio of Clock / H3.3 or NAT / H3.3 bands.
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