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Correlation of obesity and early puberty in immature female SD rats

YUAN Yu-yun, SHEN Jian,ZHAO Jun
(Shuguang Hospital Affiliated to Shanghai University of TCM, Shanghai 201203, China)

[ Abstract] Objective To explore the correlation of obesity and early puberty in immature female SD rats by
comparison of puberty development-related indicators between the model group and control group after setting up SD
immature rat models of nutritional obesity. Methods  Ten female rats and 6 male rats were divided in two groups: the
parent model group (5 females and 3males) and parent control group (5 females and 3 males). The model group was fed
with high-fat diet for 8 weeks and control group was fed with normal diet. The rats of model group with body weight =20%

higher than those of the control group were matched and their female offsprings were taken as model offspring group. The
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female offsprings of the parent control group were taken as control offspring group. The 21-days old immature rat model
group was fed with high-fat diet for 5 weeks while the control group immature rats were fed with normal diet for the same
time. Since 21-days old the immature rats were observed for the vaginal opening state daily, and after the vaginal opening
they were examined by vaginal smear. The rats were weighed daily, and their abdominal circumference and body length
were measured biweekly. The rats of both experimental groups were killed at the age of 56-days old, the serum triglyceride,
cholesterol, estradiol, follicle stimulating hormone, and luteinizing hormone were measured, and the uterus, ovaries,
pituitary gland were taken and weighed and the ovary index and uterus index were calculated. The uterus and ovaries were
examined by pathology using HE staining, and the corpus luteum and mature follicles in the largest cross section of ovaries
were counted. Results 1. The body weight and the abdominal circumference of the 56-days old immature rats in the
model group were significantly higher than those of control group (P <0.001). 2. The values of serum TG and CH in the
immature rats of model group were significantly higher than those in the control group (P <0.001). 3. The values of serum
LH and E, in the immature rats of model group were significantly higher, and the value of serum FSH was significantly
lower than those of the control group (P <0.001 for all). 4. The number of corpus luteum in the largest cross section of
ovaries was significantly higher, and the number of mature follicles was significantly lower in the model group than those of
control group (P <0.001 for both). 5. The Pearson correlation analysis showed that the body weight of immature rats was
positively related to the serum LH level and quantity of corpus luteum, and negatively correlated with vaginal opening time
and the first diestrus time; the abdominal perimeter of the immature rats was positively related to the quantity of corpus
luteum, serum LH, and negatively correlated with vaginal opening time and the first diestrus time. Conclusions The early

puberty of immature SD rats is positively related to obesity, i. e. the development of immature rats with obesity occurs

earlier than in normal immature rats.
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Tab.1 Comparison of the body weight, abdominal circumference,

serum TG and CH between the two groups of immature rats (CH) , (TG)

21 Hie Ik 56 H gl
5 21 H Ao 56 H 14 o Abdominal Abdominal Tl =R (TG) 10137 L ]
Groups Body weight, Body weight, circumference, circumference, (nmol/L) (Serum CH)
21-days old (g) 56-days old (g) 21-days 56-days (nmol/L)
old (em) old (cm)
4 BRI 20

Model group of 54.67 £5.04 ™ 239.29 +12.31™

immature rats

4 BRUXT 2

Control group of 46.17 +3.83 191.54 £8.71

immature rats

10.20 +0.38 ™

9.54 £0.29

12.63 £0.25™ 11.79 £2.06™  10.30 £2.30 ™"

11.94 £0. 20 9.76 £1.12 8.01 £1.96

T X IR LREL, P <0. 001,
Note. Compared with the control group, ** P <0. 001.
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Tab.2 Comparison of the vaginal opening time and the first diestrus time between the two groups of immature rats

. IRk BAT T I s i) S —A A 1)
ZH 5 Groups . R ) . .
n Vaginal opening time The first diestrus time
R AR ALY
QJJEELEH: i 41 37.98 £1.22 41.85+£1.17*
Model group of immature rats
R Y
thﬂxi’_‘“’ﬂ 41 42.02+1.42 46.21 +1.54
Control group of immature rats
T S xR L, P <0.001.

Note. Compared with the control group, P <0.001.

R3PS R AR B A A R IR M A He AR

Tab.3 Comparison of the serum LH, FSH and E, between the two groups of immature rats

LT BRI - HARY BT IRUE s
, ok LT W= 2 A A
2151 Groups (ng/L) J#% 2 FSH (ng/1) Quantity of Quantity of mature
ng/L ng/L
(1U/L) corpus luteum follicles in the ovaries
Y
QJ]EL{EH: il 41 19.93 £3.95™ 5.96 £0.72 ™ 25.98 £6.62 4.08 +1.68 2.17 £0.85™
Model group of immature rats
R Y
Zj]ﬂXT,..'vﬂ 41 14.64 +1.70 7.42 +1.33 19.14 +4.34 2.04 +£0.65 3.81 +£0.68
Control group of imature rats
T SRR LA, P <0. 001
Note. Compared with the control group, “P <0.001.
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Tab.4 Correlation between the body weight and four indicators of puberty in the immature rats

\ N T AL
RE FATIIT ) s ] SE—A A1) Quantity of .
Body aginal The firs -
(?d) Végma- - e |rs.t corpus A LH
weight opening time diestrus time
luteum
45l 56 H M AHICFREL
Body weight of Correlation -0.876 -0.855 0.787 0. 501
56-days old rats coefficient
PR <0.001 <0.001 <0.001 <0. 001
n 82 82 82 82
1 : Pearson HHEMEHT, 257 WRB GIT2#E L,
Note. Pearson correlation analysis showed statistically significant difference.
RS NEHS NIRRT AR
Tab.5 Correlation between abdominal perimeter of immature rats and four indicators of puberty
RE BATTIT I s 1] =AY TREL :
. , . P A
Body Vaginal The first Quantity of
. R . . ME LH
weight opening time diestrus time corpus luteum
Wi 56 H kI [ HIK R B
Abdominal perimeter Correlation -0.836 -0.818 0. 766 0. 505
of 56-days old rats coefficient
PR <0.001 <0. 001 <0. 001 <0.001
n 82 82 82 82

1 ; Pearson HHCEMHT , 2R BRA G2 X,

Note. The Pearson correlation analysis showed statistically significant difference.
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