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Impacts of estrogen on body weight and aquaglyceroporin expression in

female rats
WU Jun-xia* ,CUI Rui, WANG Yi-jun, et al( * Department of Occupational Medicine Environmental Health ,School of
Public Toxicology ,Nantong University ,Nantong ,Jiangsu Province 226000, China)

Abstract: Objective To explore whether estrogen is involved in the regulation of weight homeostasis and impacts of
estrogen on expression levels of aquaglyceroporin (AQP). Methods Female Sprague-Dawley (SD) rats were randomly
divided into four groups(n =8 for each group) :a sham-operated group (SO),and three ovariectomized groups (OVX).
Four weeks after the operation,the rats were administrated with corn oil (SO) ,corn 0il(OVX) ,100 g / kg 17B-estradiol
(E2) (OVXEl) and 400 wg/kg E2( OVXE2) via subcutaneous injection for 2 weeks. The body weight and food con-
sumption were monitored. The levels of glucose in blood were detected with glucometer. The mRNA expression levels of
AQP and silent information reguloaor 1 ( Sirt 1) in parametrial adipose tissues and liver were determined with real-time
PCR method. Results The OVX rats(330. 44 +25.09 g) weighed heavier than SO rats(287. 44 +13. 18 g) ,with a sta-
tistically significant difference(# =3.71,P <0.05). The organ coefficient of parametrial adipose tissues was greater in
OVX rats(1.55 £0.48) than that in SO rats(0.93 +0.19) (#=2.79,P <0.05). The glucose level in OVX rats reached
the maximum( 11. 30 +0. 50 mmol/L) in 90 min after glucose gavage, which was significantly higher than that in SO
rats(8.23 +1.39 mmol/L) (#=3.60,P <0.05). The AQP9 expression level in liver significantly increased in OVX rats
(1.37 £0.17) than that in SO rats(1.04 £0. 10) (1 =3.86,P <0.05). Administration of E2 to OVX rats significantly
reduced the food consumption,body weight,and the expression levels of AQP7 in parametrial adipose tissues and AQP9
in liver. Conclusion Estrogen deficiency induces weight gain, while estrogen replacement could reverse it. Estrogen may
participate in the regulation of weight homeostasis by influencing food intake , affecting insulin sensitivity ,and modifying
expression levels of AQP.
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1.1 EZXAL5ME  17p - M (£ Sigma
INE])  Trizol I (FAY) TR (KE) BRAF) .
Light Cycler 480 II 2t 7E it PCR A (& [RiZ Wi ™ i
(L) ARRA D) % IOE R 4is 7 A s (s 1
PIRAH)

1.2 %¥shhb5a #itk SD K32 H(mil
KEESLB S ), VAT UE S . SCXK (75°)
2008 —0010, 14T (180 ~200) g, M #HL /3 B % T A
ZH L OPHLLH ORI BE L BR R ) | E A | i A
2, KON S 137 4 J (0 L Py R PR i R A
F T R4 T E K 100 400 pg/kg M,
T 0.1 mL/100g, 22 2 J, B 1E] 110 K
FUAE MR R,

1.3 MEIARL 7 &

1.3.1 (RESIEREC BEREE AR, 1A RS
IIEY /&

1.3.2  HfR#EE G E KRERESEER 16 h,
Bt & 30% 75 % B, DL 2 mg/kg HEE , SRAE R I
FEA TEREE 5 0,30 ,60,90 A1 120 min B, i 7 1M
HEASCRE I AR BRI MR B, AR IR 1k 11 330 I W — B[]
£k Tl (AUC)

1.3.3 FEPRFRIB KPR B8 Ji I Ag W A A
HZ1100 mg, A Trizol , 507 . 5 N B HE I RNA
cDNA & ;65 C 5 min, #5453 42 C 50 min,70 T
15 min, K FH 5 B 9% )¢ 22 8 PCR ( qPCR) 5
AQP7 . AQP9 L K15 B ¥ 35 A F 1 (silent informa-
tion regulator 1, Sirtl ) J& K mRNA Fik/KF, 51¥)F
HIUNTF . AQP7 L 5'-GGCCTAGTGCACAGTTA-
GTG-3', T % 5'-GGAGTTCCTGAGTACCTATG-
3';AQP9 | 5'-GACACCACTTGGTCTACAAAG-
3', N 5'-GAAGGATGGAGTGGTTCAAG-3';Sirtl
% 5'-TGAAGAGGTGTTGGTGGC-3', F i 5'-
CATAGGTTAGGTGGCGAGTA-3';B-actin I Jif 5'-
CTACAATGAGCTGCGTGTGG-3', F it 5'-CTC-
CGGAGTCCATCACAATG-3"; 2w 44:95 C 5 s,
60 C 30 5,72 C 30 5,40 NGIR AR I 75 A ih 28 5]

Wi PCR 7= 4, LA B-actin 4 NS, K AR &
A A FE A mRNA kK,

1.3.4 HBUBEFUE W5 F S Ak
HAFN G HEHIREY R, PR R - 2G4 4 (hema-
toxylin-eosin staining, HE) , i N M H AL B2
Az

1.4 %o R SPSS 17.0 Gl it 174k
PESEAFNGET0 Br , AL 0] Y8 L R AR BT ¢ K
B, P<0.05 NESASIFE XL,
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ZH R B B I EE & A R T [%,400 pg/kg i —
Pt R B N I g D 22 5000 B S 1%, 22 39 Seit
RN (P<0.05),

®1 BHKRAABENRN REAEE L (x +5,n=8)
TE RN S A

A5 (pe/k; RE
(pg/kg) ( x10-2) ( x10-2) (2)
BFARH 0.93 +0. 19 1.10 £0.26  287.44 +13.18
ENIE S| 1.55£0.48*  2.02£0.29*  330.44 +25.09*
W/ 100 0.84 £0.20"  1.28 +0.28" 283.23 +19. 43"

400 0.51 +0.13% 0.81 +0.09® 264.37 +14. 88
0 S IEFARA N ,a P<0.05; 5L E40 1% ,b P <0.05,

2.2 MM EM KRR AELE YR A K RTE
APHEREE IS 0,30 .60 min B B vk B TG B B 25 S
H TPV )5 90 min , 22 U520 A FULME VR B 3k 3]
(11.30 0. 50 ) mmol/L, B & &5 T8 F AR 4L R —
FEdH TR 500 E4H M 100 400 wg/kg
HAR B AUC #HKIK K (1020 =85) . (1144 +17) .
(989 £26) (1051 +80) , Z=Bp 41 K AUC W g
B0, B 25 B0 S 4H K BRI IR Y e 1 S2

2.3 BB AT KRG Ao AT IR 4L 4R AQP . Sirtl 2
RAZHm(A2) FOPHEAKBIFIELZ AQPI
IR B Sk i TR T AR AL S — il ; 5 2o B L
ZH A ,400 wg/ke WE 2 K BT 5 i LB s 4H 4R
AQPT7 Kb/ i MR 5 LB SRZH K BRI 2 Siirt]
FRIKREATHEIN (B 22 55 oG (P >0.05) .

®2 BHKEINAIFIEAL AQP Sirtl F:FFKIKAKT HE (x+5,n=6)

4131 pe/ke) J FE A FE R b

L Rerke AQP9 Sirtl AQP7 Sirtl

BFARA 1.04 +0. 10 1.0£0.20 1.00 +0. 26 1.02£0.22

EN7IE EiE | 1.37 £0. 172 1.09 +0. 26 1.50 0. 48 0.93 0. 14

I 100 1.02 +0.27° 0.92 +0. 18 0.91 +0.34 0.94 +0. 31
400 0.97 £0.22° 0.90 +0. 14 0.61 +0.34° 0.88 +0. 16

T S5RTFARALH ,a P<0.05; 504 b P <0.05,
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