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Effect of Radix Puerariae on Aberrant Metabolic Phenotype in Ovariectomized Mice Fed by High-
fat Diet LIU Su-huan"?, SHANGGUAN Zhao-shui’, MAITIAXIMU Pai-zi-li-ya’, CHEN Qi-liang’,
and LI Can-dong1 1 Research Base of Chinese Medicine Syndrome, Fujian University of Traditional Chinese
Medicine, Fujian Key Laboratory of TCM Health State ; LI Can-dong Qihuang Scholar Studio, Fuzhou (350122 );
2 Research Center for Translational Medicine, First Affiliated Hospital of Xiamen University, Fujian (361004 )
ABSTRACT Objective To observe whether Radix Puerariae ( RP ) exerts estrogen-like protection on
high-fat diet induced aberrant metabolic phenotype in ovariectomized mice. Methods Totally 30 female mice were
randomly divided into 6 groups: normal diet with sham operation ( ND ), high-fat diet with sham operation ( HFD ),
HFD with ovariectomy ( HFD+OVX ), HFD with ovariectomy and estrogen treatment ( HFD+OVX+E, ), HFD with
ovariectomy and low-dose RP (0.4 g/kg ) treatment ( HFD+OVX+RP 0.4 ), and HFD with ovariectomy and high-
dose RP (0.8 g/kg) treatment (HFD+OVX+RP 0.8 ), 5 mice in each group. ND and HFD mice received sham
operation, and all the other mice received OVX. After four weeks HFD feeding, the ovariectomized mice started
to receive RP at low and high doses or E, treatment. Body weight, blood glucose, glucose tolerance, insulin
tolerance, body composition, and energy metabolism were measured. Results Compared with that of the ND
mice, the fat mass of the HFD mice significantly increased ( P<0.05) . Compared with the HFD group, lean
meat content decreased, blood glucose and glucose tolerance significantly increased ( P<0.05) in the HFD+OVX
group (P<0.05) . Compared with the HFD+OVX group, E, treated mice had reduced body weight and fat mass
(P<0.01), significantly increased uterine weight, lean mass and body fluid content ( P<0.01 ), improved blood
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glucose, glucose tolerance, and insulin tolerance (P<0.05, P<0.01) . RP at both 0.4 or 0.8 g/kg dose tended to

reduce oxygen consumption, carbon dioxide production, caloric production, and elevate the amount of physical

activity. RP had no effect on body weight, uterine weight, body composition, or blood glucose levels ( P>0.05) .

Conclusion RP had no estrogen-like protection on abnormal metabolic phenotypes induced by high-fat feeding

in ovariectomized mice.

KEYWORDS Radix Puerariae; estrogen; ovariectomy; metabolic phenotype; energy homeostasis
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1 ¥ C57BL6 HEtE/NE 30 H, 6~8 Ji i,
K 20~22 g, WA LIEEESE AT, GRS
5: 2015000565523, 57 T '] K27 SPF ¢ 55 4
Sy, 20~23 C, 1B 40%~70%, HFF12h
BRI, HHPOKEE ., AR RE R
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A1) 20%; 5T 60% ) 4 H Research Diets A r], 4%
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54 fem CSIINE A I R g 1T
(12 i ) TSE-Phenomaster % 25 Ws I /)N B3 Y A FE
A TR R R ROk, AERESIE, BE
s PR T /N AR o I
WG 1205, ESEWEI 36 h, A Hr HAEEACEHERR .

55 /MRFEERNE R 4% KEEBEL
0.01 mL/g FIER /N ERAEATRRIE, FFATH] 75% RS TH
B, ZJEHFARSMET NI, WE A Rk
FFE, BT )W O A AR TR SR I,
o BB TR, B id SR

6 SiiteFrk Wi Prism 5.0 BAFHET 04T,
B X £s Fon, ZAN KB REE T 200,
I HL %82 K FH Bonferroni ¥ 5%, P<0.05 h 2% 4t
THEE

# R

1 HUA/NRAEES KA T EEE R (£1)
5 ND 4 th#, HFD 4 /)y B A o i 5 34 o,
B2 % XS5 X (P>0.05); 5 HFD 4 [ %,
HFD+OVX 41/NERAR S 3G i, F & FH m fEAk, 12
ST G F B L (P>0.05); 5 HFD+OVX 41 It
3, HFD+OVX+E, 41/ Bl A& & B I FE I (P<0.01),
iii HFD+OVX+RP 0.4, 0.8 41 /) Kl iA& & ot 3% A B
(P>0.05) ; HFD+OVX+E, 4 /)N il 7 & o fF i 2 14
(P<0.01), HFD+OVX+RP 0.4, 0.8 41/l 7 & & &

R 1 AAUNRUAEI KRR R (X+s)

415 n REMEE (%)  THES (g)
ND 5 28.45+2.30 0.029 + 0.005
HFD 5 44.39 + 4.54 0.033 +0.008
HFD+OVX 5 52.59 +10.53 0.014 + 0.005
HFD+OVX+E, 5 11.36 +1.21" 0.100 + 0.018"
HFD+OVX+RP 0.4 5 51.02+6.94 0.014 + 0.005
HFD+OVX+RP 0.8 5 43.00 +3.52 0.011 £ 0.005

. 5 HFD+OVX 4 H#, "P<0.01

JCH A5k (P>0.05 ).

2 HAU/NEFEEEM AR R (£ 2)
L5 ND 41 b %, HFD 41708 B K AR 8 S A —
AR A THE B (P>0.05); 5 HFD 41 He %,
HFD+OVX 41 /)N R 1 2R FI W 7 4 AN — SR Ak ik ™
A FK B (P>0.05); 5 HFD+OVX 4 [ 4%,
HFD+OVX+E, ZH /)N Bl FH KA M e 4 i N — S Akt ™
%7 1 HFD+OVX+RP 0.4, 0.8 41/ KL K Fl
R AFE AR . bk 2 PR, AR
TGt L (P>0.05),

3 KA/ HE LA G REELE (£3)
55 ND 41 He#, HFD 41/NR A KRR 6 = st 14 7
R, AXAEGERE BT (P>0.05); 5
HFD 41 [t %, HFD+OVX 2H /)N Bl K R g 7 g
A EWES R R (P<0.05); 5 HFD+OVX
2 b3, HFD+OVX+E, 41 /N B 1 K R 7 i 7™ 4

F2 HAUVNRFEREMN AR R [mL/ (kg-h), X+s]

FEA i AR
205 n - -
FIR LU EPN G
ND 5 2563 + 80 2946 + 49 239179 2892 +42
HFD 5 2862 + 16 3237 £ 102 2367 £ 20 2710 + 80
HFD+OVX 5 2492 + 215 2800 + 296 2154 + 291 2448 + 390
HFD+OVX+E, 5 3233 £482 3618 + 585 2588 + 367 2957 + 485
HFD+OVX+RP 0.4 5 2224 + 98 2412 + 103 1824 + 97 2053 + 113
HFD+OVX+RP 0.8 5 2285+ 150 2434 + 189 1914 + 115 2133 + 163
R 3 KU/NEUTREM A EGREILE (Xts)
P [ keal/ (kg-h)] H 353 (counts/h )
2151 n : )
EPN G EPN LU
ND 5 12.76 + 0.39 14.81 +0.21 508.6 £ 34.2 763.0+117.6
HFD 5 13.90+0.08 15.75+0.49 375.5+£63.1 783.2+100.9
HFD+OVX 5 12.07 + 1.06" 1359+ 1.46" 168.4%27.4" 455.3 + 113.8"
HFD+OVX+E; 5 15.61+2.31 17.51+2.85 3271+ 118.1 489.4+125.9
HFD+OVX+RP 0.4 5 10.77 £0.48 11.77 £ 0.53 202.5+18.9 396.7 + 88.7
HED+OVX+RP 0.8 5 11.12+£0.72 11.95+0.93 309.6 +18.7 655.2+93.7

1 5 HFD A [L#, "P<0.05
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FAEFEEAT &S, AEFTEIHE X
(P>0.05) ; HFD+OVX+RP 0.4, 0.8 41 /)N F 1 K il
TR 1 7= P i 52 R R34 (P>0.05), 1l [ 3216 3
A B (P>0.05),

4 BA/PRIERRr R (£4) 5ND 4
Fb A, HFD 41/ BUIE I 7 = B & 34 m (P<0.05 ),
98 R RV & A BRI 3, IS TR R X
(P>0.05); 5 HFD 41 tb#, HFD+OVX 41/ A
TR S (P<0.05), & s/ (P>0.05),
M BE 15 & &1 (P>0.05) ; 5 HFD+OVX 41 o4,
HFD+OVX+E, 41/ Ui D5 & i FAIK ( P<0.01), JEIAL
S g m (P<0.01);11 HFD+OVX+RP 0.4, 0.8
2/ R 3 R RS = TR AR 1k (P>0.05 ),

F 4 BUANEERD SR (%, X+s)

415 n AR S A (SIE g
ND 5 8.14+069 7282+1.13  58.87 +2.61
HFD 5 23.00£291" 6459+1.98 5522170
HFD+OVX 5 3551+4.01 5268+3.14" 46.10+2.09

10.14+1.62* 69.91+0.13* 63.98+0.24*
HFD+OVX+RP04 5 38.04+275 50.05+239 43.33+1.72
HFD+OVX+RP0.8 5 31.05:4.22 54.81+368 47.29+3.06

. 5 ND 4 b #, *P<0.05; 5 HFD 41 [t %, “P<0.05; 5
HFD+OVX 41 H4z, *P<0.01

5 A5 2H/INEURURE . 5 20 e S B B 2R i o
b (£5) 5 ND4lH#, HFD 41/ b, 75
2 A T 2 R B 2R T A (KO 22 i R G E E X
(P>0.05) ; 5 HFD #4i1t4%, HFD+OVX ZH/NEUALEE. %
BT E TS R (P<0.05); 5 HFD+OVX 41 1Hk4s,
HFD+OVX+E, 41N SRV . 1 285 B 2 e 5 2= i o
HIRH B (P<0.05, P<0.01);1 HFD+OVX+RP 0.4,
0.8 41 /IN I | 78] 26 AR T 2 R 2 5% 23T o (TG 20 3%,
ZRITGEER L (P>0.05),

W ®

E, XPAERE . W IR 55 2 Al ARk 5 HoAT {3

HFD+OVX+E, 5

PER, (ARG B F 2= H LR A HIRR
7 HAE X e AR P T RER Y AT —
HEO T REEA E, RS R EH . A
A SO EL 3 U A R RN Y B, SZARBEREE I 157
AT DL 32 0 S T 2 T B S R AR
FHI RP RRFEXT S, WLEEHAE & IR MR 8 2 N 2
NEAREER AL R TR, ZERE, 5 By A,
RP X} & Ag 72 s OVX /NFR BB e . AR S
KRR e . Re AR AL ISP ERL

RP FE i 2 I E MR . RGN 5
WS, XY ARSI RIIRE L5 B, L, Wk
PR A HE W) MEB R TR B, B2 W sl OR A
MR, e IMAE . BEREACH . e Thae . B Bsmin
F2 T MRER @EH, HAB S SRR &
e %o ZERERE SRR, B AT LA i 3
S L v 3o S A 0 A 348 B TG A2 ARy - DO
F -1a ( o subunit of peroxisome proliferators-
activated receptor- y coactivator-1, PGC-1« ) #1—
W % % 1 #5134 % [ adenosine 5-monophosphate
(AMP ) -activated protein kinase, AMPK ] & /in-8#%
LR AR, W = s =R AR -1 3214 (glucagon-
like peptide-1 receptor, GLP-1R ) }H FiitfE5i51%,
UG 1 T TR R S AL 50 BRI S O R L 2 M
BRWABE B AN O IR S
Arh ) B FE G AT . AR 2R
PR AENLE R FERE A . ORI AR . BiYR
HEAREGAER 2%

B, XIAE R B PRI S5 A 9 0 - 9 4 FH
P2, MRS BRI R Y AT g
TG RP XS AR MEFR I OVX /N | Ifih
oA . e ACIIVER, 25 R & IAE OVX Jir
HE = RET, RPAMIMFENERE, BrH
XF/N B BB 2R S8 TC S MEVE R A . RP X & I ) 77
PR A R B M R R E . XS
Glisic M % ! Xof iz FHA ) Mt 38 3% 11 44028 i 1 4 e i

R 5 AUAVNUIE . AEPET LB R R (Xxs)

2151 n M5 ( mmol/L x week ) AP ( mmol/L x min ) Jii Z it (mmol/L x min )
ND 5 61.43 £0.92 1816 + 230 569.7 £ 13.7
HFD 5 66.59 + 1.69 1780 + 49 536.7 £ 38.2
HFD+OVX 5 7522 +217" 2783 + 228" 554.1 £ 35.6
HFD+OVX+E, 5 59.86+0.78 % 1708 + 202 377.0+6.6%
HFD+QVX+RP0.4 5 76.62 £ 0.67 2200 + 114 586.1 £15.4
HED+OVX+RP0.8 5 70.40 £ 2.53 2611 + 241 5853 +46.0

7E: 5 HFD 4iIb4s, *P<0.05; 5 HFD+OVX 4iIt4s, *P<0.05, “*P<0.01
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