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The Effect of Pomegranate Extracts on the Menopausal Syndromes
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The present study was set to evaluate the effect of pomegranate extracts on improvement of the menopausal
syndromes such as face flushing in ovariectomized rats by carrying out short- and long-term experiments, Pomegranate
extracts used to feed rats were prepared from the pulp part which does not contain the rid of the pomegranate, and were
dissolved in propylene glycol. From the short-term (16 days) experiment, it was clear that when the 25, 250, 1,250
mg/kg/day concentrations of pomegranate extracts were orally fed to ovariectomized rats, the body temperature of the
rats in all the 3 groups were decreased with statistical significance compared to other control groups which were fed
with propylene glycol only. Especially, the body temperature decreased by 2.7°C compared to control groups even
when the pomegranate extracts were fed at the low concentration of 25 mg/kg/day implying the usefulness of pomegranate
extracts in improving face flushing troubles. In addition, the body weight of the groups fed with pomegranate extracts
also decreased when compared to groups fed with only propylene glycol, and the results were also statistically significant.
In case of the estradiol level in the blood of rats, the levels were somewhat higher in the groups fed with pomegranate
extracts than the contro] groups, even though the difference was not statistically significant. As found from the results of
the short-term experiment, in long-term experiment, the groups fed with pomegranate extracts showed statistically
significant decrease in the body temperature and the body weight, whereas the increase of the estradiol levels in blood in
each groups were statistically insignificant. During the short- and long-term experiments, no sign of toxicity was found
in rats fed with pomegranate extracts indicating no toxic side effects of the pomegranate extracts when orally fed. The
concentrations of pomegranate extracts 25, 250, 1250 mg/kg/day treated to ovariectomized rats in this study can be
estimated to be 1.5, 15, and 75 g/day when treated to women whose body weight is 60 kg which is average for women
with menopausal syndromes. Since even the 75 g/day of high concentration of pomegranate extracts did not show any
toxicity in short- and long-term experiments, taking 1.5 g/day concentration of pomegranate extracts would be safe dose
for not causing any side effects. Therefore, it can be concluded from the results of this study that taking 1.5 g/day of
pomegranate extracts for certain period time will improve the menopausal syndromes including face flushing.
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Table 1. List of samples for the experiment

No. Rat status Sample Treated Concentration
SG1 Sham operated rat Propylene glycol (PG) 5 mi/kg/day
5G2 Ovariectomized rat Propylene glycol (PG) 5 ml/kg/day
SG3 Ovariectomized rat Maprotiline hydrochloride (MAP) 30 mg/kg/day
SG4 Ovariectomized rat Pomegranate ext. (PE) 25 mg/kg/day
SG5 Ovariectomized rat Pomegranate ext. (PE) 250 mg/kg/day
SG6 Ovariectomized rat Pomegranate ext. (PE) 1,250 mg/kg/day
SG7 Ovariectomized rat Feramin Q¥ 12 mg/kg/day
LG1 Sham operated rat Propylene glycol (PG) 5 ml/kg/day
LG2 Ovariectomized rat Propylene glycol (PG) 5 ml/kg/day
LG3 Ovariectomized rat Pomegranate ext. (PE) 25 mg/kg/day
LG4 Ovariectomized rat Pomegranate ext. (PE) 1,250 mg/kg/day

SG1~7: short term experimental group; LG1~4: long term experimental group
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Fig. 1. The precess of oophorectomy on Sprague-Dawley Rat.
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Table 2. Effect of pomegranate extracts on body weight in the ovariectomized rats

SG1 8G2 SG3 SG4 5G5S SG6 SG7
ml/kg/day mg/kg/day
PG (propylene glycol) | MAP . PE (pomegranate extract) Feramin Q"
(maprotiline hydrochloride)
Days 5 5 30 25 250 1,250 12

-1 181.3109 176.814.6 177.214.0 1724422 172.8+1.6 171.8£22 172.2%32

3 186.7+2.1 1844129 181.8+5.0 1834454 184.619.6 181.2484 177.8£2.5
192.0+4.5 1972451 191.6+6.3 1812472 196.0+5.8 183.0+5.6 179.0+9.5°
10 197.7£62  202.0%£53 2062152 19161104  209.0160"  192.6%6.6 1924+11.8
13 2065478 2132484 222.8+89 207.0£13.5 22801897 212868 2078113
16 217.0%60° 2268469 242.8164" 2156133  239.6%647 2284%65  216.6£125

The value are mean & SD, n=35 or 6. Statistical significance compared with the control group. *P<0.05, T p<0.01 (LSD test). Pomegranate
extracts were administered continuously for 16 days from 7 days after overiectomy. PG, propylene glycol; MAP, maprotiline hydrochloride;
PE, pomegranate extract; SG1, sham operated rat; SG2-SG7, ovariectomized rat
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Fig. 2. Effect of pomegranate extract on body weights in female rat. Pomegranate extracts were administered continuously for 16 days
from 7 days after overiectomy. a) -@-, SG1/control (sham); -O-, SG2/control (ovariectomized); -¥-, SG3/MAP 30 mg/kg/day; -V -,
SG7/Feramin Q® 12 mg/kg/day; b) -@-, SG1/control (sham); -O-, SG2/control (ovariectomized); - ¥-, PE 25 mg/kg/day; -V-, PE 250
mg/kg/day; -l-, PE 1250 mg/kg/day. The value are presented as mean I standard deviation (n=>5 for all groups except for the control
(sham). Statistical significance compared with the control group. *P<0.05, " P<0.01 (LSD test)

Table 3. Effect of pomegranate extract on skin temperature () in the ovariectomized rats

SG1 SG2 SG3 SG4 SG5 SG4 SG7
mlkg/day mg/kg/day
Propylene glrycol Maprotiline hydrochloride Pomegranate extract Feramin Q®
Days 5 5 30 25 250 1,250 12
1 2678%0.1  27.26%0.2 27.74%0.6 27.88+1.1  27.92%0.5  27.68+£02 2772103
3 2743102  27.64%0.3 27.9240.5 285607  26.88%0.7  28.84+05"  28.80%0.8
6 2737410 28.30%04 28.2610.3 27204067 2752404 26.88%06" 27.56%03
10 2732405 2822405 27.88+0.4 26.76106" 27.00+0.6" 2681047  27.84%05
13 273710.6" 2848102 28.0840.2" 26424077 26381037 2676106  27.76+0.8
16 27.2340.6"  28.5240.3 28.10%0.17 26301057 26544027 26641027  27.88+0.5

The value are mean + SD, n=5 or 6. Statistical significance compared with the control group. "P<0.05, "P<0.01 (LSD test). Mean on
skin temperature (C) for female rats during a 16 day oral gavage study with pomegranate extract. PG, propylene glycol; MAP, maprotiline
hydrochloride; PE, pomegranate extract; SG1, sham operated rat; SG2-SG7, ovariectomized rat
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Fig. 3. Effect of pomegranate extract on skin temperature (C) in female rat. Mean on skin temperature (C) for female rats during a 16
day oral gavage study with pomegranale extract. a) -@-, SGl/control (sham); -O-, SG2/control (ovariectomized); -¥-, SG3/MAP 30
mg/kg/day; -V-, SG7/Feramin Q® 12 mg/kg/day; b) -@-, SGl/control (sham}; O SG2/control (ovariectomized); -¥-, PE 25 mg/
kg/day; -V - PE 250 mg/kg/day; -.» PE 1,250 mg/kg/day. The value are presented as mean + standard deviation (n=5 for all groups
except for the control (sham). Statistical sxgmﬁcance compared with the control group. "P<0.05, "P<0.01 (LSD test)

Table 4. Effect of pomegranate extract on estrogen concentration in the ovariectomized rats

SG1 SG2 SG3 SG4 SGS SG6 SG7
ml/kg/day meg'kg/day
Propylne glycol Maprotiline hydrochloride Pomegranate extract Feramin Q%
Days 5 5 30 25 250 1,250 12
-1 10.96%3.1 9.38x3.2 7.76£2.2 11.26£5.0 11.26%22 9.78+2.6 7.6410.9
1228429 1042422 8.60:2.6 9.52+2.8 9.52+2.2 8.06+2.8 11.58+3.1
6 8.81£19 847426 5.55£0.4 126019 1260150  1494+247  11.50£33"
10 9.5332.2 7.9541.4 7.87+1.3 10.02+1.2 10.02+0.9 10.15+3.7 870134
13 10.46%4.0 5300 837+14 7.22+1.7 7.20%1.3 7.03£1.5 7.6511.5
16 7.661+1.7 7.2341.1 6.50£0.8 8.6041.8 8.6040.7 13.36%2.1 ND’

ND', not detected. The value are mean + SD, n=>5 or 6. Statistical significance compared with the control group. *P<0.05, **P<0.01
(LSD test) Mean estradiol concentration for female rats during a 18 day oral gavage study with pomegranate extract; SG1, sham operated

rat ; SG2-8(7, ovariectomized rat
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Fig. 4. Effect of pomegranate extract on estradiol concentration in female rat. Mean estradiol concentration for female rats during a 18
day oral gavage study with pomegranate extract. a) -@-, SGl/control (sham); -O-, SG2/control (ovariectomized); -¥-, SG3/MAP 30
mg/kg/day; -V -, SG7/Feramin Q¥ 12 mg/kg/day; b) -@-, SGl/control (sham); -O-, SG2/control (ovariectomized); -¥-, PE 25 mg/
kg/day; - V-, PE 250 mg/kg/day; -H-, PE 1,250 mg/kg/day. The value are presented as mean =+ standard deviation (n=>5 for all groups
except for the control (sham). Statistical significance compared with the control group. P<0.05, ""P<0.01 (LSD test)

Table 5. Effect of pomegranate extract on body weight in the ovariectomized rats for 45 days

LG1 LG2 LG3 LG4
Propylene glycol (ml/’kg/day) Pomegranate extract (mg/kg/day)
Days 5 5 25 1,250
3 1975425 198.12£3.7 201.68+4.3" 196.30+6.2
1 206.0+142 204.26+3.4 213.1242.4 205.28+1.0
5 210.5+7.5 214.48+3.5 219.00+6.2" 210.66+0.4
10 217.4+53" 228.74+4.4 227.92429™ 222.02+1.7"
15 2256421 25170152 239.8+25" 233344177
20 2327157 265.16£5.6 251.46+2.4™ 248.54+1.6"
25 2379429 279.96+4.5 257.26+3.7" 269.06%5.1"
30 246.3+43" 295.045.9 264.981+4.5" 28528124
35 258.6+1.3" 316.92+5.4 275.96+4.6" 299.64+2.4"
40 269.0+2.6" 330.98+7.9 286.88+5.0" 313.82+4.3"
45 2793253 344.46+7.7 298.18+5.2™ 332.40%3.5"

Pomegranate extracts were administered continuously for 45 days from 6 days after overiectomy. The value are mean £ SD, n=5 or 6.
Statistical significance compared with the control group (LG2). *P<0.05, **P<0.01 (LSD test). LG1, sham operated rat; LG2-LG4,

ovariectomized rat
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Fig. 5. Effect of pomegranate extract on body weight (a), skin
temperature (b), and estradiol concentration (¢) in female rats.
Pomegranate extracts were administered continuously for 45 days
from 3 days after overiectomy. The value are presented as mean
+ standard deviation (n=35). Statistical significance compared with
the cont group (LG2). "P<0.05, "P<0.01 (LSD test). Symbol: -@-,
LG1/control (shamy); -O-, LG2/control (ovariectomized); -M-, PE
25 mg/kg/day; -[-, PE 1,250 mg/kg/day.




Table 6. Effect of pomegranate extract on skin temperature (C) in the ovariectomized rats for 45 days

LGl LG2 LG3 LG4
Propylene glycol (ml/kg/day) Pomegranate extract (mg/kg/day)
Days 5 5 25 1,250
3 2630202 26.72+0.3 27.2040.2 27.1840.2
1 27224027 27.1840.4 27.6610.2 27.8840.2
5 2730103 2734102 27.16£02"7 2628402
10 27.30+0.4 277403 26.744£03" 26.06103"
15 2722402 27.74+0.4 2656303 26.04£03"
20 2722401 27.96+0.3 26.48+0.2" 25924037
25 2736103 279104 26444027 25.76£03"
30 27.2440.17 2828104 26381027 25.66+03"
35 27.2240.1 28.22+0.2 26.12£0.1 25.68+03"
40 27.30+0.2" 2832404 26.00+0.2" 2564404
45 27241027 28.42+0.1 2592402 2536203

Pomegranate extracts were administered continuously for 45 days from 6 days after overiectomy. The value are mean + SD, n=5 or 6.
Statistical significance compared with the control group (LG2). *P<0.05, **P<0.01 (LSD test). LG1, sham operated rat; LG2-LG4,

ovariectomized rat

Table 7. Effect of pomegranate extract on estradiol conc. in the ovariectomized rats for 45 days

LGl LG2 1LG3 LG4
Propylene glycol (ml/kg/day) Pomegranate extract (mg/kg/day)
Days 5 5 25 1,250
-3 9.6314.1 9.56x1.6 9.50+2.2 9.76+1.4
1 8.6312.5 8.6812.0 8.10x1.2 8.6211.3
5 9.08%+2.1 8.55£1.0 9.24%2.0 1295+1.7
10 8.12%2.2 7.92+0.6 8.57%1.6 10.82£3.1
15 8.7810.5 8.00£1.0 8.45+1.2 9.77£3.6
20 87514 7.55+0.8 8.92%1.3 10.8712.6
25 9.00£1.0 6.581+0.8 7.35+0.9 12.85%+1.5
30 9.281+0.4 693114 7.301£0.9 10.7512.9
35 9.0610.8 6.121+0.5 7.27+2.2 9.97+2.839
40 8.931+2.2 5.78%1.0 8.27+1.1 8.92+3.8
45 9.04%1.7 5.98+0.4 7.18£1.4 9.46+3.1"

Pomegranate extracts were administered continuously for 45 days from 6 days after overiectomy. The value are mean + SD, n=5 or 6.
Statistical significance compared with the control group (LG2). *P<0.05, *P<0.01 (LSD test). LG1, sham operated rat; LG2-LG4,

ovariectomized rat
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(Song et al,, 2007; Chattoraj, 1976).
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