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ABSTRACT

Background: Many menopausal women suffer from health problems including metabolic diseases such as dyslipidemia and
osteoporosis. Thus they need natural products and functional foods particularly highly nutritional food products, that can help allevi-
ate these diseases. This study was carried out to determine the effect of Drynariae Rhizoma water extract on the lipid and bone
metabolism of ovariectomized Sprague-Dawley rats.

Methods and Results: The animals were randomly divided into six dietary groups comprising SHAM-operated rats, OVX rats
(normal diet), and OVX-DR rats (Drynariae Rhizoma extract). After 8 weeks, plasma, liver, and fat samples were collected to ana-
lyze the lipid metabolism, plasma Ca, alkaline phosphatase (ALP), osteocalcin and C-terminal telopeptide (CTx) concentrations,
which are biochemical makers of bone metabolism. The left femurs of rats were also collected for histological analyses.

OVX counteracted menopause induced body weight gain, as well as increases in triglycerides, total cholesterol, and free fatty acids.
The Drynariae Rhizoma group showed low levels of triglycerides, high HDL-cholesterol, and decreased lipogenesis based on activ-
ity of the lipid-regulating enzymes (fatty acid synthase and malic enzyme). Decreased serum levels of ALP and osteocalcin were
observed in Drynariae Rhizoma group.

Conclusions: The results of this study show that Drynariae Rhizoma extract may effectively regulate hyperlipidemia and improve
bone density.
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Table 1. Change of body weight gain, feed intake and feed
efficiency ratio ovariectomized rats with normal control
diet in supplemented with Drynariae Rhizoma extract.

SHAM ovX OVX-DR

'”i“a'(geight 243.25+2.11% 244.68 +3.04° 245.14 + 1.80°
Final (‘é)veight 28258 + 1.91% 345.21 + 4.35° 307.68 + 1.73"
Weig(g AN 35 754013" 94724248  55.86 + 2.63
F(eg;-’ja;”/trz'se 11,65+ 047" 1347 £0.14°  11.02 + 0.25°
FER 3344002  698+005°  4.89+0.09"

*Values are means + SE (n = 10). Means in the same row not
sharing a common superscript are significantly different at p < 0.05.
SHAM; sham operated rats fed with normal control diet, OVX;
ovariectomized rats fed with normal control diet, OVX-DR; OVX +
Drynariae Rhizoma. FER; food efficiency ratio = body weight gain /
feed intake.

Table 2. Effect of Drynariae Rhizoma extract on the serum lipid
profiles in ovariectomized rats.

SHAM OVX OVX-DR
TG 52.98 +1.68" 78.69 + 3.25° 43.09 + 1.10°
(mg/de)
TotalC oy 0 5410 162.68 + 4.68° 152.65 + 2.32°
(mg/de)
HDL-C e 01 +£1.02° 6078 £1.95°  69.75 + 1.22°
(mg/de)
FFA X . .
3.48+0.14°  3.86+0.04°  3.02 £0.23
(mmol/¢ )
HTR . ) )
) 53.02 £ 0.65° 38.26 + 0.85% 45.39 + 1.03

*Values are means + SE (n = 10). Means in the same row not
sharing a common superscript are significantly different at p < 0.05.
SHAM; sham operated rats fed with normal control diet, OVX;
ovariectomized rats fed with normal control diet, OVX-DR; OVX +
Drynariae Rhizoma, TG; Triglyceride, Total-C; Total cholesterol, HDL-
C; High-density lipoprotein-cholesterol, FFA; Free fatty acid, HTR;
HDL-C/TC ratio (HDL-cholesterol/total cholesterol).
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Table 3. Lipid-regulating enzyme activities in ovariectomized rats
with normal control diet supplemented with Drynariae
Rhizoma extract.

SHAM OVX OVX-DR

Hepatic enzyme acitivity (nmol / min / mg protein)

FAS 2.68 £0.59° 6.96+0.89° 5.02+0.58°
ME 17.98 + 1.57°  36.25+1.24° 18.02 +1.23°
CPT 2248+ 0.61°  18.41+2.04° 2236+ 1.28"

Adipocyte enzyme acitivity (umol / min / mg protein)
FAS 23.55+£2.29° 36.75+0.66° 16.85 % 1.67°
ME 245.02 £ 13.59% 276.78 + 12.57* 253.56 £ 11.35°
CPT  11.12+047°  858+0.29° 11.34+0.35

*“Values are means + SE (n = 10). Means in the same row not sharing a
common superscript are significantly different at p < 0.05. SHAM; sham
operated rats fed with normal control diet, OVX; ovariectomized rats fed
with normal control diet, OVX-DR; OVX + Drynariae Rhizoma. FAS;
Fatty acid synthase, ME; Malic enzyme, G6PD; Glucose-6-phosphate
dehydrogenase, CPT; Carnitine palmitoyl transferase.
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Table 4. Plasma Ca, alkaline phosphatase (ALP), osteocalcin and C-
terminal telopeptide (CTx) concentrations in ovariectomized
rats with normal control diet supplemented with Drynariae
Rhizoma extract.

SHAM OVX OVX-DR
Ca
95+0.22° 947 +0.25 9.69+0.13°
(ng/de) 9.95+0.22° 9.47 +0.25* 9.69 +0.13
ALP 38.69 + 0.66° 85.32 + 1.05¢ 45.69 + 1.07"
U 69 £ 0. 32+1. 69+ 1.
CTx 5.87 + 0.24* 15.98 + 1.22® 13.65 + 1.65°
(ng/ml)
Osteocalcin 14 ¢y 1 153 2021 + 0,465 15.15 + 1.03b
(ng/ml)

*Values are means + SE (n = 10). Means in the same row not
sharing a common superscript are significantly different at p < 0.05.
SHAM; sham operated rats fed with normal control diet, OVX;
ovariectomized rats fed with normal control diet, OVX-DR; OVX +
Drynariae Rhizoma.

4. WCHAIS| MMoISHA K|E 24
34 AIZZE A calcium (Ca), alkaline phosphatase
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Fig. 1. Histological images in staining of femur heads by H&E staining. A; the left femur of rats and
serve as control, B; the left femur of ovariectomized rats and serve as control C; the left femur of
ovariectomized rats and serve as 1% Drynariae Rhizoma extract, D; cortical bone @); trabecular

bone, x 10 microscope magnification.
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