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Effects of a Pueraria lobata-root based combination supplement containing
Rehmannia glutinosa and aerobic exercise on improvement of metabolic
dysfunctions in ovariectomized rats*
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ABSTRACT

Purpose: There is a fair amount of evidence indicating that increased risk of obesity and insulin resistance is associated
with postmenopausal state, but can be modulated by diet and exercise. In this study, we explored whether a Pueraria
Jobata root—based supplement containing Rehmannia glutinosa (PR) and/or aerobic treadmill exercise can modify the
metabolic changes associated with estrogen deficiency. Methods: Seventy rats were randomly assigned to the following
groups for 8 weeks (n=10 per group): SHAM, sham—operated; PRO, ovariectomized (OVX) control; PR200, OVX with PR200
mg/kg B.W; PR400, OVX with PR400 mg/kg B.W; EPRO, OVX with exercise; EPR200, OVX with exercise and PR200 mg/kg
B.W; EPR400, OVX with exercise and PR400 mg/kg B.W, Results: OVX induced significant increases in body weight, food
intake, fat mass, LDL—cholesterol, and fasting blood glucose, confirming induction of menopausal symptoms., PR
supplementation or exercise significantly suppressed the above mentioned changes through different regulatory elements in
adipose tissue: PR supplement upregulated adiponectin gene expression and aerobic exercise upregulated adiponectin
and insulin receptor gene expression and a combination of PR supplement and aerobic exercise showed an additive effect
on adiponectin gene expression, Conclusion: Taken together, the results of this study suggest that PR supplement has a
potential to provide health benefits in OVX rats through leptin and adiponectin secretion, In addition, the data suggest that
combination of exercise and PR would have additive effects on metabolic dysfunction associated with estrogen deficiency.
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Table 1. Effects of PR and aerobic exercise on final body weight, food intake, and fat mass in ovariectomized

OVX Two-way ANOVA
Groups SHAM
PRO PR200 PR400 EPRO EPR200 EPR400 PR Ex PRxEx
Final body weight (g) 295.9+9.61 352.4+6.3°9 331.7+6.1° 286.4+8.5° 3138+9.2° 293.4+6.2° 268.5+55% 0.003 0.017 0.260
Food intake (g) 17.52+0.64 19.3+0.3° 17.4+0.4° 150+0.5% 168+0.5°° 158+0.4°° 14.6+03° <0.0001 0.002 0.423
Refroperitoneal fat (g) 5.32+0.80 7.4+0.5° 54+05° 28+03% 50+05°° 39+05°¢ 22+02° <0.0001 0012 0723
Perirenal fat (g) 1.64£0.17  1.9+03% 1.8+02° 1.0+0.1° 174019 1.1+£0.1° 08+0.1° 0001 0081 0.254

Values are expressed as Means + SE.

SHAM, sham operated; OVX, ovariectomized; PR, Pueraria lobata-root based combination supplement containing Rehmannia
glutinosa; Ex, exercise; PRO, ovariectomized; PR200, ovariectomized with PR200 mg/kg B.W; PR400, ovariectomized with PR400 mg/kg
B.W; EPRO, ovariectomized with exercise; EPR200, ovariectomized with exercise and PR200 mg/kg B.W; EPR400, ovariectomized with

exercise and PR400 mg/kg B.W.

*p <0.05 SHAM vs. PRO. Values not sharing the same letter were significantly different in the OVX group at p <0.05.
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Table 2. Effects of PR and aerobic exercise on lipid and glucose metabolism in ovariectomized rats

OVX Two-way ANOVA
Groups SHAM
PRO PR200 PR400 EPRO EPR200 EPR400 PR Ex PRxEx

Fasting blood
TG (mg/dlL) 1288+20.6 104.4+80° 89.7+88° 89.7+88° 902+67% 821+7.19° ¢37+38> 0015 0018 0726
TC (mg/dlL) 1330487 1585+10.59 114.4+6.0°9 9246469 1409+6.5% 117.8+8.3° 117.1+£52°¢ <0.0001 0.175 0.113
HDL-C (mg/dlL) 51.5£38 48.1248% 39.4+38% 253+32° 486+38% 458+32° 384£38° 0001 0.169 0.101
LDL-C (mg/dL) 528+60 854+78° 527+47° 433+50° 733+38% 555+7.0°° 40.5+3.5°° <0.0001 0072 0.304
Glucose (mg/dl)  102.6+57 1682£168° 1047+9.3° 100.7+6.3° 180.3+25.19 880+54° 965+99° 00001 0.126 0024
Insulin (ug/L) 24%04 1.7£0.3 1.2£0.2 1.5£0.2 1.8+0.4 19404 1.5£0.3 0.150 0.672 0.380
C-peptide (umol/L)  1.9+0.2 1.6+0.2 1.4£02 1.5+£0.3 1.5£0.2 1.5£0.2 1.0£0.1 0072 0230 0857

Liver (mg/g)
Total lipid 26421 300+3.6° 213x21° 178+12° 288+34° 207+1.4° 200+1.8° <00001 0731 0.924
G 12617  157%25% 96+1.2°¢  65+09° 11.9+1.6% 96+1.6° 108+1.8° 0003 0902 0.101
TC 2.1+0.5 3.3+0.8 1.9+0.4 1.5+0.2 16204  23%07 2.1+0.4 0.635 0.459 0.063

Values are expressed as Means + SE.

SHAM, sham operated; OVX, ovariectomized; PR, Pueraria lobata-root based combination supplement containing Rehmannia
glutinosa; Ex, exercise; PRO, ovariectomized; PR200, ovariectomized with PR200 mg/kg B.W; PR400, ovariectomized with PR400 mg/kg
B.W; EPRO, ovariectomized with exercise; EPR200, ovariectomized with exercise and PR200 mg/kg B.W; EPR400, ovariectomized with

exercise and PR400 mg/kg B.W.

*p <0.05 SHAM vs. PRO. Values not sharing the same letter were significantly different in the OVX group at p <0.05.
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Fig. 1. Effects of PR and aerobic exercise on leptin and adiponec-
tin gene expression the retroperitoneal fat of ovariectomized rats:
(A) leptin and (B) adiponectin. SHAM, sham operated; PRO, ovo-
riectomized control; PR200, ovariectomized with PR200 mg/kg
B.W; PR400, ovariectomized with PR400 mg/kg B.W; EPRO, ovariec-
tomized with exercise; EPR200, ovariectomized with exercise and
PR200 mg/kg B.W; EPR400, ovariectomized with exercise and
PR400 mg/kg B.W. "o < 0.05 SHAM vs. PRO. Values not sharing the
same letter were significantly different in the OVX group at p <
0.05.
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Fig. 2. Effects of PR and aerobic exercise on IR gene expression in
the organ of ovariectomized rats: (A) liver and (B) adipose tissue.
SHAM, sham operated; PRO, ovariectomized control; PR200, ovo-
riectomized with PR200 mg/kg B.W; PR400, ovariectomized with
PR400 mg/kg B.W; EPRO, ovariectomized with exercise; EPR200,
ovariectomized with exercise and PR200 mg/kg B.W; EPR400, ovo-
riectomized with exercise and PR400 mg/kg B.W; IR, insulin recep-
tor."p <0.05 SHAM vs. PRO. Values not sharing the same letter were
significantly different in the OVX group at p < 0.05.
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