2R Acta Physiologica Sinica, August 25, 2013, 65(4): 395-401 395
http://www.actaps.com.cn

RILL

Y P EE Rev-erb-a iRk SEMER 4 1B F HAE 1<

g{,‘ j’%]a % 5/}\27 % H%}» gﬁ 7‘%:39 1%7:%&4]’*
L BE R WY LA W A s R 5 B T sz e 3, YR 3250355 2Rg I A i X S ik T S B M A R B
TR SE ., FIRT 2100615 ST KEE ARG YL, T 215006

W E: eI, AW S AR AR ARG A A IR OG,  SRAT I AE I R TR R S B I 22 1) L MR T AR B I
RIS R UR RS T v, R AT IR AR TS A R M AR B L T AR AR D o A B AE LU B L [N Rev-erb-aii B L (Rev-
erb-o YMEPE /N OB ZR AT AR TN 520 o ¥ Rev-erb-a FTETAE I (Rev-erb-a) /N B 5 CSTBL/6J /N BRUAC L AR
G, AR - (HE) G (01 M S2 0P LA ALY, K Rev-erb-a* 5 Rev-erb-a WEVE/IN 23 71 5 CSTBL/6T HEVE /N
UASHE G LA A f5 1.5 A vt MR B, FH AT v By 45 G Je ST R S0 4/ B AR B S AR Ak . 4 R o, Rev-erb-a”
WP /)N B 5 CSTBL/6JHE A EL A AL B 1, I HRev-erb-o MEVE/N R IR BRI A W 02D o« Rev-erb-a ETE /)N BRLOH 54T
E RO, I HL45 ) 5 2R B (Rev-erb-o MEYE /N AT L TE W B 25572 . Rev-erb-a MEVE /N B ) 26 21 & W Rev-erb-a* /)N i,
JAKZ3.22 d, #iRev-erb-o MENE /N R AEA63.5% . DL ESERARIR, AR BN EE X Rev-erb-adift 2% 3 SUMEYE /) B AR 21 BH f
WK, TTRE R MMETE N RAEE IR 2 —. Bk, A AR e i T AR B AR

KBIA: Rev-erb-a; AILJEM; BlEWHRA: AW
hESHES: R339.2

Circadian clock gene Rev-erb-a deficiency prolongs female estrous cyclicity
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Abstract: The circadian clock has been linked to female reproductive physiology and endocrine in mammals. Epidemiological studies
of female shift workers have shown increased rates of abnormal reproduction and adverse pregnancy. But little is known how the cir-
cadian rhythms affect reproduction. The aim of the present study was to investigate the influences of circadian rhythms on estrous cy-
cle in female mice using clock gene Rev-erb-o knock out (Rev-erb-o") mice. To test the fertility of Rev-erb-o~ mice, litter sizes were
counted after mating with C57BL/6J male mice. HE staining was used to observe the change of follicle development. The number of
embryos of Rev-erb-a'* and Rev-erb-o. female mice was compared 1.5 d after mating with C57BL/6J male mice. Then Rev-erb-a'*
and Rev-erb-o”~ female mice were housed to adult, and daily vaginal lavage with 0.9% saline was used to monitor estrous cycle for at
least 30 days. Quantity of various cells was counted on specified smears views after staining. We observed estrous cycles of Rev-
erb-o’" and Rev-erb-o”~ female mice using line plots and periodic spectrograms. The results showed that the Rev-erb-¢~ female mice
were infertility, and the number of embryos of Rev-erb-o females was less than that of Rev-erb-a* females. However, the follicle
development of Rev-erb-o~ female mice was normal. The estrous cycle of Rev-erb-a~ female mice was 3.22 days longer than that of
Rev-erb-o* female mice. The results suggest that loss of Rev-erb-a prolongs estrous cycle, which is probably one of the reasons for

female mice infertility, and circadian rhythm is important for mammalian estrous cycle.
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Fig. 1. Comparison of fertility between Rev-erb-a* and Rev-
erb-a” female mice. Rev-erb-a”~ mice could not give birth to

any pups. Mean + SD, n =3. "P < 0.05 vs Rev-erb-a"".
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Fig. 2. Rev-erb-a™" (A, B) and Rev-erb-a~~ (C, D) ovarian slices in female mice stained with haematoxylin-cosin (HE). Arrow heads,

corpus luteum; Arrows, antral follicles; Dotted arrows, secondary follicles. Scale bar, 200 um.
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Table 1. Characteristics of cell species during different stages of estrous cycle

Stage of cycle Nucleated epithelia Cornified epithelia Leukocytes Time of duration
Proestrus 60%—-80% 10%-20% 0-20% 7-15h

Estrus 0-5% 90%—-100% 0-5% 9-15h
Metestrus 30%-40% 0-10% 40%-50% 10-14 h
Diestrus 0-10% 0-1% 90%—-100% 60-70 h
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Fig. 5. Periodogram and periodic spectrum of various types of cells in the mouse vaginal smear. 4: Periodic line chart. The data of one

pair of mice from five pairs were exhibited to describe percentage changes of various cells during 30 d; B: Periodic spectrum by using

fast Fourier transform method. Maximum amplitude of Rev-erb-a

amplitude of Rev-erb-o"~ mice primary period of 6.20 d.
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