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Effects of a Caragana sinica Water Extract on Lipid and Glucose
Metabolism in Ovariectomized Rats
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Abstract - Menopause is characterized by a decrease in estrogen production by the ovaries. Furthermore, the risk of
developing chronic diseases including cardiovascular disease, obesity, and diabetes increases in menopausal women. In this
study, we evaluated the ability of Caragana sinica (CS) to affect lipid and glucose metabolism in an ovariectomized
Sprague-Dawley rat model of induced menopause. The animals were divwided randomly into three groups: sham-operated
rats (SHAM), ovariectomized rats (OVX), and ovariectomized rats treated with 1% water extract of CS (OVX-CS). The
OVX-CS treated mice showed a significant decrease in body weight, adipose tissue, triglyceride, and total cholesterol.
Improved lipid and glucose profiles were also observed, and were attributed to suppression of hepatic lipogenesis and
adipokine production and regulation of glucose-regulating enzyme activity. Therefore, these findings indicate a potential
use for CS as a functional food for menopause-induced hyperlipidemia and hyperglycemia.
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Table 1. Food efficiency ratio in ovariectomized rats fed an AIN-76 diet supplemented with Caragana sinica extract

SHAM’

ovx’ OVX-CS*

Body weight (g)

0 weeks 251.54+£2.12" 248.83+3.25" 249.1143.26"
10 weeks 283.2242.01° 343.21+5.25° 305.15+1.81°
Weight gain (g/week) 3.36+0.12° 9.2240.98° 5.48+0.96"
Food intake (g/week) 63.8645.43" 98.016.24° 77.33+4.22°
“FER 3.14+0.02° 7.19+0.05° 3.36+0.16"

Organ weight (g)
Liver 7.26+0.11° 7.32+0.12° 7.15+0.15°
Heart 0.78+0.03" 0.77+£0.01° 0.79+0.03"
Kidney 1.64+0.09" 1.59+0.11° 1.59+0.09°
Adipose tissue 12.36£0.12° 20.69+0.11° 15.74+0.14°

’SHAM; Sham operated rats fed normal control diet, *OVX; Ovariectomized rats fed normal control diet, "OVX-CS;

Ovariectomized rats fed normal control diet +1% Caragana sinica for 8 weeks,

“FER: Food efficiency ratio = body

weight gain/food intake, “Values are meanstSE (n=10). Means in the same row not sharing a common superscript are

significantly different at p<0.05.
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Table 2. Plasma lipid profile levels in ovariectomized rats fed an AIN-76 diet supplemented with Caragana sinica extract

SHAM’ ovx’ OVX-CS*
TG (mg/dl)* 58.98+1.09% 80.66+1.67° 62.68+3.08"
TC (mg/dl)* 148.23+5.68" 172.29+6.79° 160.69+4.99"
HDL-C (mg/dl)" 75.65+1.35° 60.66+1.09" 73.2542.25°
Al' 0.97+0.07° 1.85+0.14° 1.18+0.03°

GOT (karman/ml)’ 35.65+0.58° 48.68+0.87° 42.25+0.74°
GPT (karman/ml)’ 25.36£0.26° 33.98.£1.75° 28.33+0.94°

“SHAM; Sham operated rats fed normal control diet, *OVX; Ovariectomized rats fed normal control diet, “OVX-CS;

Ovariectomized rats fed normal control diet +1% Caragana sinica for 8 weeks,

“TG; Triglyceride, 'TC; Total

cholesterol, "HDL-C; High density lipoprotein cholesterol, ‘Al(atherogenic index); (total cholesterol-HDL-cholesterol)/
HDL-cholesterol, *GOT; glutamate oxaloacetate, 'GPT; glutamate pyruvate. “Values are means:SE (n=10). Means
in the same row not sharing a common superscript are significantly different at p<0.05.
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Table 3. Lipid-regulating enzyme and [3-oxidation activities in ovariectomized rats fed an AIN-76 diet supplemented with Caragana

sinica extract

SHAM" ovx’ OVX-CS*
Hepatic enzyme activity (nmol/min/mg protein)
ME" 20.24+1.17" 36.25+1.04° 31.02+0.95"
G6PD" 45.3442.25" 59.60+1.34° 54.1642.52°
(3-oxidation 3.09+0.67 0.93+0.04" 1.10+0.19°
Adipocyte enzyme activity (umol/min/mg protein)
ME 200.59+11.25° 226.85+12.07° 211.18+9.88"
G6PD 57.94+3.32° 118.5146.45° 69.51+7.87°
B-oxidation 2.44+0.32° 0.75+0.01° 0.96+0.07°

“SHAM; Sham operated rats fed normal control diet, *OVX;

Ovariectomized rats fed normal control diet, *OVX-CS;

Ovariectomized rats fed normal control diet +1% Caragana sinica for 8 weeks, “"ME; malic enzyme, ‘G6PD; glucose-6-
phosphate dehydrogenase, “Values are means+SE (n=10). Means in the same row not sharing a common superscript are

significantly different at p<0.05.

Table 4. Glucose-regulating enzyme activity and plasma cytokine concentrations in ovariectomized rats fed an AIN-76

diet supplemented with Caragana sinica extract

SHAM" ovx’ OVX-CS*
Enzyme activity = (nmol/min/mg protein)
GK" 1.140.17™ 0.25+0.04" 0.23+£0.01°
Goépase’ 26.24+0.25" 49.25+1.54° 31.58+1.85"
Plasma concentration (ng/ml)
Leptin 160.21+9.17° 177.25+7.25° 163.25+8.65"
Adiponectin 17.25+0.88" 10.25+0.89° 15.25+1.28"

’SHAM; Sham operated rats fed normal control diet, *OVX;

Ovariectomized rats fed normal control diet, *OVX-CS;

Ovariectomized rats fed normal control diet +1% Caragana sinica for 8 weeks, "GK; glucokinase, ‘G6pase; glucose-6-
phosphatase, "Values are means+SE (n=10). Means in the same row not sharing a common superscript are significantly

different at p<0.05.
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Table 5. Plasma insulin and hepatic glycogen concentrations in ovariectomized rats fed a normal control diet supplemented with five

types of resource plant extracts

SHAM" ovx’ OVX-CS*
Insulin (mg/ml) 5.36+£0.47™ 11.99+1.34° 8.0120.25
Glycogen (mg/g liver) 35.52+2.02° 26.02+1.50° 32.21+1.92°

’SHAM; Sham operated rats fed normal control diet, *OVX; Ovariectomized rats fed normal control diet, *OVX-CS;
Ovariectomized rats fed normal control diet +1% Caragana sinica for 8 weeks, “Values are meanstSE (n=10). Means
in the same row not sharing a common superscript are significantly different at p<0.05.
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