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Abstract: The formation of primordial follicles in mice is most intense within 3 days after birth, and a large
number of oocytes are lost during this period. The primordial follicle pool is established shortly after birth.

Newborns will experience starvation for a period of time before ingesting breast milk nutrition. When mice
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are starved after birth, dynamic changes in autophagy and apoptosis occur. Both autophagy and apoptosis can
affect the survival of cells, which is probably related to the loss of oocytes during the formation of primordial
follicles. In this study, transmission electron microscopy (TEM) was used to research morphological
alterations of ovaries starved for 1.5 d and 2 d, respectively. The ovaries of the newborn mice (Mus musculus
domesticus) were collected from mice with different treatments for making electron microscope sections.
Electron micrographs of ovarian sections were taken by TEM. Compared with normal control oocytes (Fig.
la), most of the oocytes starved for 1.5 d (Fig. 1b) maintained normal cell morphology, while a large number
of apoptotic or pre-apoptotic cells appeared in the ovaries of mice starved for 2 days (Fig. 1¢), and almost no
normal cells were observed. It was found that the number of autophagosomes in oocytes was significantly
increased in mice starved for 1.5 days compared with the control (Fig. 2). All data were analyzed with
GraphPad Prism software and were represent as the Mean + SD of at least three independent experiments.
Student's t-test was used to compare the difference between treatment group and the control. The ovaries of
mice starved for 2 days showed evident damages to the ovary. Mice starved for 2 days were at the threshold of
life, and a small number of individuals died. TEM morphological observation showed that compared with the
control group, the number of autophagosomes in the oocytes of mice starved for 2 days was significantly
reduced, and there were more signs of apoptosis in most oocytes (Fig. 3), which suggested that excessive
starvation would cause reduced autophagy and apoptosis of a large number of oocytes. The results of this

experiment show that starvation treatment affects the dynamic changes of autophagy and apoptosis during the

formation of primordial follicles.

Key words: Starvation; Oocytes; Autophagy; Apoptosis; Mice

KEM AR REKY, Ik E IR AE
R T AT o T L ) A T A L ) i
ST ARRE), fERIGINEE RO, Ko e
BEHMMBEE KB REHTIE R, RAE—/N5
A5 T RIE AR IR UV (Melendez et al. 2003,
Wang et al. 2017) . {H H FiRHx AN A2 o 1 5
BUEI M ATERE . AU EEE S EER
5 asSEdk AT, - S5InMARS S IE R E
W5 7 i A4 3t T F% i (Levine et al. 2015,
Chakraborty et al. 2017). [ W 7] DA i3t 24 i 1)
S, BREFRMIL, DU AR RS ) R
B YRGS, FERdiieh e kAR
AW AT, e )L a8 WA
PHCE 7R, AR MBI IREUE 5. B3
WA 2 5 LA/ U /2 DT AR B g, DA
PR e R P (Shamalnasab et al.
2018). T HZHLA B T EZ T,
HON R P PERET . e Lt s, A

AT 3l I\ O B BRI 25 2k 5 AH R T R

(Maiuri et al. 2007, Bargiela et al. 2015) . Z<5E
56 F OV AL B 1) 7 VAR F2 S5 06 BRI % e #
YRR A T sh A . TR A
JR A6 ORI B A b B AT T 1R R AR AR A T

1 MRS

1.1 /NEREVEREE S

A SIS BT BT A /N B (Mus musculus
domesticus) BF AL AEF AR CD1 4 &R,
Zth F2 /N BN GE I R SEBS SR A FRA F
CHE, dbmD WK, 2 a0 SRR /N R
Chfl SROFIE RO TAIFRAE T B A K223
PSR AN T . TR AL F B
BN K ASHL S 0L 2 o S A AE (S
2019012). 4% MG 5 F FU 77 /N BRI TV
KN T AR ZA TR B A R T



4 3 AN S IR A N TR it I RS L AR R =R - 487 -

18:00 T B HAEME R E N A8 (LA %
20 HUERD, TIRHREER TGS, CBHE
I A R 29Ik, WAe M H EAgolse
FZ 0.5 do KRR (3% 15 2D Byem
BT RN TR, AR H R REE . R
ZARER (315 HD T4 195 d &, Kl
A IR /N BRBEAL 7 4 1 G R BRI R
WMETE /N SR BENL AL, IEH 1.5 d 4. YLK
1.5d4H. ERW2d4. Ylik2ddH, FHAK
BADT 8 A B R Gk 2d 4 2 R/
BRAET).
1.2 /NEROPEEUA

RRABEHLE 3 RMEME /DN R — BB AR 77
M, AR/ REHERE, H 75% 1kt
VetiF. MR R /N H R ET, 2R
HOP SR B TR S )G T 5 IR 555 5 5L
AR, N A T A 3k K 1 Bk
fI29 100 wl R . 75 B8 RS 1 ml
TS AR O S A RN A TE A AR, AT
REHs O S AN S 2 2R B0 B8 T3 . FEBT AR
HEER KRR R BE I , e 2 2 RS A0 .
B 5P ST 0T - 80 CHRAFAH .
1.3 HERRLE

V4 TE 2R L AR ZE /)N BRI 56 A 2 R K
Ve g, MR T 50 o8 S U)o T
1 mm® F/NHGER, TCTSERCEFR 1 mol/L
W % v 3 [ e VR, 7E 4 ClEE 2 h A
Fo [EEEFIE, M4 CUKEE P B N S
TR R G2 MR 3 IR, BFRZT 15 mine. )5
W ZAYGHATERE LK, 30%- 50% 70%- 90%
95%- 100%H) ZIEF 533 LK 15 ~ 20 min,
100% 1) Z.F FR FL K 15 ~ 20 min, 2 J5 AAFH
FEoA 101 19 100% CBES 100% 4 B & H
15 ~ 20 min, 100%HIPERFHEER, 350 15 ~
20 min. MK JEHMIEEE, ol TR
20 1 BIELBIECHI ) 100% A EAAT Epon812 1AW
W, ZWENE 3 ~ 4 he BT 2
f) 100% A B A1 Epon812 11, S iRALFERE S 3 ~
4 ho P A HEFIALEE 2 VK, BFRALEE 3 ~4 h,

2 JE R R R AT U E BT 7 iR
FE, 37 CHUENREE 12 h, HBE 45 CHAE
WIEE 12 h, FEBON 60 CHUFERE E 48 h o 3%
B K ER LI =Y A, YA ERUE
2% ERER XA B e th 20 min, FrERRETYL
15 min, J5 M HT7700 i 4 7 8 M 8
(HITACHI, Tokyo, Japan) M1 F .

2 SEINZER

2.1 YU ¥ R P B T & I

5 1.5 d IR 40P R4 (B 1a) AHLE,
DUk 1.5 d RES R EELEE (1 1b) 4ERFIE
W TR AS o T L2 A 52 300150 2 S AR [ T
TEAMWE, M. R, EHEfih—
), EPEE. LIEIEFEREOREEINS. 5
2d BIEF AP R4 (B 1c) AL, YLk 2d
FF RO S H B RV T AR T AT g, L
PR TEAS M. - 4 AL TR TR,
YHRUAAFRAR N, HHTEAR RASE, TEARAH
M, gHERRTERE, (HEr HBURIEIMS, Geta
JRk4E, WAL, KIS TR TG
W, MR M, IR, Qe ik
AT .
2.2 YUK 1.5 a /) B P ERZH A B R /)M 5 0

P WGE /N 2 A0 22 B 1 7 W LS Db A i,
¥ e AR A 2 AR, SRS XUE R A
HM—ANHER S FER/ME (B 2a). B
Jeio T /N 5 20 B PN A AR RS T R Y
Fipfas, EXANIERE, RN IR B P
B AR JE TC XU R, RNy B J2 0, 5 5 1 P A
FIEFPR (B 2a). 5 1.5 d [ I1E 5 409 BE4H
Mo CE 2b) AHEE, YUK 1.5 dJE, BT
Hom R EN N, UE RS B YU S o
B s m (B 2¢, e
2.3 YUk 2 a /D RIP BRI AR B MR AME IR D . TR
/M3 i

YUk 2 d, HIEFEHAMHEL, OIREAHA A E WR
AR B EWAD (3. TR, AR
HARAR/N, UM A A T R AE ARG, R RS 4y



. 488 * =24 Chinese Journal of Zoology 55 %

1 fLERALHE X 5P B O T 25 R

Fig. 1 Effect of starvation on oocyte morphology

a. 1.5 d IEHFRIVEEZHM: b, YUK 1.5 d FROPEEAM; c. 2 d IEW T RIVEEZHM: d YUK 2 d 7 R0 B4R,

a. Oocyte in 1.5 d normal mouse; b. Oocyte in 1.5 d starved mouse; ¢. Oocyte in 2 d normal mouse; d. Oocyte in 2 d starved mouse.
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Fig.2 Effect of starvation for 1.5 days on autophagy in mouse oocytes
a. FWUNARIE VARG b, IEH 1.5 d /D RIVERAIIE R B RAME; o DU 1.5 d AN ROP BRI R B R AMAS d IER 1S d RS
PUER 1.5 d /N R OPEFAIIE b R MA R ST, SRR SR ERIREE (P<0.001).

a. Morphology of autophagosome; b. The autophagosomes in oocyte from 1.5 d normal mouse; c. The autophagosomes in oocyte from 1.5 d

starved mouse; d. The number of autophagosomes in 1.5 d nomal mouseand 1.5 d starved mouse, **The difference was extremely significant, P <0.001.

A. BVEREHA; B. HEE/MAE AL Autophagolysosome; B. Autophagosome
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Fig.3 Effect of starvation for 2 days on autophagy and apoptosis in mouse oocytes
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a. The autophagosomes in oocyte from 2 d normal mouse; b. The autophagosomes in oocyte from 2 d starved mouse; c. Morphology of oocyte

from 2 d normal mouse; d. Morphology of oocyte from 2 d starved mouse; e. The number of autophagosomes in 2 d nomal mouseand 2 d starved

mouse, **The difference was extremely significant, P < 0.001

B. HEE/ME; C. HT/MAE; D. 2 B. Aautophagosome; C. Apoptosis body; D. Physalides
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