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Effects of Photoperiods on Circadian Rhythm and Activity of
Mandarin Voles and Kunming Mice
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Abstract ; Photoperiods plays an important rtole in circadian rhythm formation and maintenance. However,
random and rhythmic active circadian rhythms occurs in subterranean rodents. By using video recording and
focal animal sampling methods, we tested the effect of dark-light cycles on activity rhythm in Mandarin Voles
( Lasiopodomys mandarinus) and Kunming (KM ) Mice ( Mus musculus). The results showed that: 1) light
duration of 28 d did not significantly influence body mass of L. mandarinus and M. musculus, respectively; 2)
there were significant differences in daily activity thythm between the two rodent species under situation of light
to dark 12 h: 12 h; Mandarin Voles were active in both dark and light duration and Kunming Mice were mainly
active in dark period; 3) L. mandarinus were little more active during time period with light, while Kunming
Mice reduced their activity frequency when light was on although both species did not change their active

rhythms under full dark treatment; 4) M. musculus behaved a strict circadian rhythm while L. mandarinus
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showed a random active thythm. The results from our research indicated that L. mandarinus has evolutionarily

adapted to subterranean environment than M. musculus which derived from ground-lived ancestor.

Key words: Lasiopodomys mandarinus; Kunming Mice Mus musculus; Photoperiods; Daily activity rhythm;
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Fig.1 Effects of photoperiods on body mass of Mandarin Voles (A,C) and KM mice (B,D)
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A and B treated by photoperiod of 12L: 12D, C and D treated by photoperiod of OL :24D.

® and A represent body mass, two points of data share the same position within the circle.

SRS I A YE  7E 121 1 12D Ab BRI AR
R 2 AN TS s s i, 43508 5:00 ~ 800
B 22 .00 ~ 2400 B, 476 w56 R B 5 76D
R OO0 DU e BB I 6 sl e (181 3) . R
/N TS S HLAE R 0T BbE, TR TE 121
12D A AR T, 3 52 B A M 1) e
B HOGRRA T IR T3,
2.4 RBEAXMNFEEARMERNMNRITAN
g Al ERMKESIRESRATTET
TE GRS T R I /0N B 22 300 000 AH i (&
4), WIHZE 2250 as 20, A H BRI
W3/ IN BT A R A IR A TE A 0 35 22 57 (F (4
=6.891,P <0.01) , AN[FEJEAL BRI AEXT 2 F R
MR B 52 W 3R 8.3 (F | 4, =0.308,P >
0.05) fHAS ] Ab B 2% 44 5 BURD 1] 1938 BAE
FIMR 53 (F (| 5 =20.474,P <0.001)

PRt R AZE LA T (121 2 12D) 1Y

TG ShAT R A s 4 AR T R WA/ BUTE IE
WG IRARAT T BT ShAT AR T4 PR,
H2E S R E B E WA (B 5) . WA
R J7 2203 B R AR LR S WD/ R )
AIE SN AT IR Z 18] 26 55 R W3 (F () ) =
0.005,P >0.05) , AN [E AL B ZAF X 2 Fh LAY
TWENAT NS AN B2 (F | 4, =0.063, P >
0.05) , A a6 Ak B 2% 15 B 18] 19 22 B4
W (F | 5, =26.607,P<0.01),

ol

WY E S ST SOG4
o B R IO AR TR DY R B G
JERS A DG IR AT A € BT Sl
EL WY/ BUELAR 7™ 4 BB B0 3l i, G BRI AN
RESULE TR S 5m T . AW B 1 O6 A I
T BB Bl AR

3



- 36 - B2 245 Chinese Journal of Zoology 46 &
254 = mee—m = o aa — 354 - = . R
2] - - .- - 24 - - - - -

L - - — = - - -
8 134 — — - - -=| B13d -- - - - —_
K ogd - ae = - Kool -. . I
54 - —_—— - S 54 .
I E— - - - 1 - -
LI .; LI | {l) LI (} LI ]l2 LI | ]‘5 LI 1l8 L] IZII LI | 24 LI | :l; LI (: LI | (l} LI | 1l2 LI II:“ LI | ]l8 L] 'le LI | 24
%) Time A % Time C
54— - - -—-- 25— e —— - —
N4 == == == --- 2Nf——-- — —
_ 17— -- — it — — - - -—
o
Q34— -- - — im—-—-— —_—
K 94 — — o o] — . = —
54 — - - - s—--n o= - ——
- - —_ 4+ — — - - R —
LI} :!, LI 6.] LIS (} LI | ][2 LI | ]15 LEL) 1"; LI 2'[ LI 24 L LEL) :‘l, LI {I‘ LELI Rl) LEL) 1l2 LI Ili LI | .Iléi T |2ll LI 24
%) Time B 2l Time D
B2 FAHMEEHR(AC)FMER/M(B.D)FTENHME

Fig.2 Effects of photoperiods on activity rhythm of Mandarin Voles (A,C) and KM mice (B,D)
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A and B are photoperiod of 12 h:12 h, C and D are dark of 24 h.
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The points represent animal in situations of activity. Dark bars indicate the scotophase.
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Fig.3 Changes in mean relative activity over a 24 h period for Mandarin Voles and KM mice
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Fig.5 Effects of photoperiods on
activities of Mandarin Voles and KM mice
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MVD: Mandarin Voles ( Dark ) ; MVL: Mandarin Voles
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