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Pomegranate Extract Improves Menopausal Syndrome in Ovariectomized Rats
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’BioF oodstory Co., Ltd.
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ABSTRACT In this study, the effect of Goheung pomegranate extract on postmenopausal syndrome was evaluated
both in vitro and in vivo in ovariectomized Sprague-Dawly (SD) rats. Sixty female SD rats were divided into six
groups: sham, sham operation and distilled water; OVX, ovariectomized and distilled water; PE1, ovariectomized and
pomegranate concentrate (0.75 mL/twice/d); PE2, ovariectomized and pomegranate concentrate (1.5 mL/twice/d); PE3,
ovariectomized and pomegranate concentrate (2.2 mL/twice/d); and CE, ovariectomized and commercial pomegranate
concentrate (2.2 mL/twice/d). Percent bone volume (bone volume/tissue volume) and trabecular thickness (Tb.Th) im-
proved in a dose-independent manner in PE1, 2, and 3. Especially, bone mineral density was significantly improved
in PE3 (P<0.05) compared to OVX. Pomegranate extract reduced body weight and visceral fat mass. High density
lipoprotein cholesterol (HDL-C) level slightly increased in a dose-independent manner in the experimental group. In
addition, HDL-C/total cholesterol level of PE3 significantly increased (P<0.05) compared with OVX. These results
show that pomegranate concentrate improved blood lipid levels and bone metabolism in ovariectomized rats. Therefore,
Goheung pomegranate concentrates are expected to improve cardiovascular and bone-related diseases in menopausal
women.

Key words: pomegranate, female menopausal symptom, ellagic acid, serum lipid, bone mineral density
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% ellagic acid 3=
%E‘ 9| oS
ntgZet~g0] #H3E ¥ 20% HCIDUKSAN, Ansan,

b AR FFde AdAY T4 N 29 507

Korea) 10 mLE ¥ # =<2lIt}h o]& 90°CellA 547
T sls & Ao Ysie] dojd Tk &9
50 mL WaZEtaTe ga Wege2 483 F 0.45 um

AEENo R AHgS

A 2% ellagic acid(Fluka, St. Louis, MO,

=38 1A e

PTFE syringe filter® o] %3t &5
At} pE
USAE AA == 3|A ZAl3te]
t}. Ellagic acid 412 22 Zw}E 12§ 3 (HPLC, 1100
series; Agilent, Santa Clare, CA, USA)E A}&-3}3l ). i
A8 7418 Capcellpak C18 UG(4.6 mm><250 mm, 5 um;
Shiseido, Kyoto, Japan), &3¢ 254 nm, ] 5322
+= 87 A-0.1% formic acid in water®} -&vj B-acetoni-
trile : methanol(85:15, v/v)& ©]-&3}o] Table 1] 7]-&7]
Suizog FA5en, ZH 25 30°C, &5 1
mL/min £ 2 FAAAIL, A8 FYFS 5 yL=E

(Table 1).

ﬂJ_—Zr MCF-72 gh= M| L5238
(KTCC, Seoul, Korea)ii—rﬂ TYsFA T 10% fetal
bovine serum(FBS)¥} penicillin(100 units/mL), strep—
tomycin(100 g/mL)°] &% DMEM/F12 8]A] & A}-&3}
o] 37°C, 5% COs, 95% humid air® ZH % 8] 7]l A
w33 th. FBS, penicillin, streptomycin, DMEM/F12,
PBS+ Gibco BRL(Grand Island, NY, USA)ol A 3l
AH-8-3FL T}

A FE2E Aol WE MCF-79 54 A%= Ax &
Wz o] Zo]&3} sulforhodamine B(SRB)9] ¥o]&o] AF
sto] WA= dEE o] 83gk SRB assay kit(Sigma-
Aldrich Co., St. Louis, MO, USA)& A3+ th(13). 7
A EZF= 24 well platedl] 3x10* cells/well2 BF351 24

A2 ¥l ¥, phenol red”} &= A 282 DMEM/F129]
10% charcoal-dextran stripped FBS(12)¢} A& &%

Table 1. HPLC conditions for ellagic acid analysis

Instrument HPLC system
Detector UV detector (254 nm)
Column Shiseido Capcell Pak C18 UG (4.6 mm X250

mm, 5 pum)

Mobile phase A—0.1% formic acid in DW
B — acetonitrile : methanol=85:15

Time A B Flow
(min) (%) (%) (mL/min)
0 85 15 1.0
24 76 24 1.0
30 20 80 1.0
32 85 15 1.0
40 85 15 1.0

Injection vol. 5 pL
Temperature ~ 30°C
Run time 40 min
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Fig. 1. The effect of pomegranate extract on the proliferation
of MCF-7 cells. Control: non-treated control, 500: pomegranate
extract 500 pg/mL, 1,000: pomegranate extract 1,000 pg/mL,
positive control: commercial product. Values are expressed as
the mean+SD (n=3). Different letters (a-c) above the bars are
significantly different at P<0.05 as determined by Duncan's mul-
tiple range test.
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Fig. 2. Food intake in rats. Values are expressed as mean+SEM
(n=10/each gr0u£)) Significantly different at "P<0.001 com-
pared to sham; "P<0.05 compared to OVX as determined by
t-test.
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Fig. 3. Uterus weights. Values are expressed as mean+SEM
(n=10/each group). Significantly different at "P<0.001 com-
pared to sham as determined by t-test.
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Table 2. Effects of pomegranate extract on biochemical levels of rats

Parameters” Sham" OVX PEl PE2 PE3 CE
ALP (U/L) 49.25+12.97° 74.00+18.40 154.67+69.04 85.00£11.30  109.00+14.00 77.00£19.47
P (mg/dL) 8.85+£2.30 7.95+1.89 8.90+2.97 8.25+1.96 8.87+2.74 8.17£1.36
Ca”" (mg/dL) 9.45+0.17 9.40+0.42 10.03+0.49 9.27+0.14 9.13+0.23 9.37+0.25
T3 (mg/mL) 0.61£0.15 0.75+0.16 0.76+0.06 0.71£0.09 0.66+0.09 0.67+0.07
T4 (ng/dL) 4.13+0.12 4.434+0.85 4.13+0.12 3.83+0.73 3.47+£0.87 3.87+0.64
TC (mg/dL) 118.29+11.97 121.27+£24.10 120.46£14.70  111.94£11.94  108.32+20.26 109.46+13.50
TG (mg/dL) 125.92+14.26 109.34+25.99 114.29+15.67  109.13+10.74 98.46+113.18  113.18+£3.94
HDL-C (mg/dL) 28.75+2.77 28.18+1.73 30.64+3.06 32.14+5.80 38.84+10.60 27.36+3.29
LDL-C (mg/dL) 66.50£19.15 76.84+22.33 77.58+17.53 70.43+22.64 66.66+20.05 71.14+8.69
HDL-C/TC 0.24+0.08 0.23+0.06 0.25+0.04 0.28+0.09 0.36+0.04" 0.29+0.05
E2 (pg/mL) 30.68+5.60 12.08+1.19™  12.29+1.32 11.88+1.80 15.17+1.42 16.47+1.82
Homocysteine (uM/L) 16.73+3.95 13.71x1.89 12.34+2.91 11.62+2.41 10.94+1.96 10.36+2.01
GPT (UI/L) 2.68+0.20 2.64+0.20 2.57+0.14 2.47+0.20 2.55+0.30 2.49+0.30
GOT (UI/L) 5.71£1.90 5.28+1.30 4.79£1.00 4.08+1.40 4.61+1.30 4.46+2.50
Osteocalcin (ng/mL) 14.23+4.49 22.3242.05° 24.00+5.53 24.90+6.22 23.94+4.20 23.95+8.50

YRats groups include sham, sham operation and distilled water; OVX, ovariectomized and distilled water; PE1, ovariectomized
and pomegranate concentrates 0.75 mL/twice/d; PE2, ovariectomized and pomegranate concentrates 1.5 mL/twice/d; PE3, ovariectom-
ized and pomegranate concentrates 2.2 mL/twice/d; CE, ovariectomized and commercial pomegranate concentrates 2.2 mL/twice/d.

P ALP: alkaline phosphatases, P: phosporus, T3: triiodothyronine, T4: thyroxine, TC: total cholesterol, TG: triglycerides, HDL-C:
hlgh density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol, E2: estradiol, GPT: glutamate pyruvate trans-

amlnase GOT: glutamic oxaloacetic transaminase.
Values are expressed as meant+SEM (n=10/each group).

)Slgmﬁcantly different at = P<0.01, "P<0.05 compared to sham as determined by t-test.
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Table 3. Bone parameters after 10 weeks of administration with PE and CE

o7&

Parameters Sham" ovX PEI PE2 PE3 CE

TV (mm’)? 19.834+2.76  21.628+1.45 19.944+0.22 22.452+2.04 23.949+4.36 22.872+3.66
BV (mm’) 6.377£1.96 1.188+0.55" 0.643£0.29 1.439+0.50 1.869+0.34 1.449+0.42
BV/TV (%) 31.622+6.61 5.409+2.21"" 3.230+1.46 6.464+2.34 7.904+1.53 6.52442.29
TS (mm?) 49.207+3.73 52.271+1.59 50.2410.30 54.184+2.80 55.980+6.62 54.314+4.90
BS (mm?) 17532543625  42.927£19.48""  28.854+£9.97 55.914£12.69  70.521£17.42  57.71316.00
BS/BV (1/mm) 28.341+3.72 43.224+3.94™ 46.146+5.39 39.831+4.39 37.462+2.60 40.0121.99
BS/TV (1/mm) 8.780+0.86 2.280+0.77"" 1.450£0.51 2.5060.62 2.957+0.56 2.586+0.84
Tb.Pf (1/mm) 1.73342.52 14.91842.29™ 15.996+1.75 12.729+2.66 11.338+1.55 13.263+2.04
Tb.Th (mm) 0.122+0.01 0.095+0.01" 0.0910.01 0.102:0.01 0.104+0.01" 0.105+0.00
Tb.N (1/mm) 2.5630.11 0.561£0.21"" 0.3480.13 0.625+0.18 0.7610.14 0.618+0.21
Tb.Sp (mm) 0.373+0.13 1.210£0.13" 1.5210.18 1.273+0.06 1.185+0.18 1.3060.24

1)Rats groups are the same as Table 2.
TV, tissue volume; BV, bone volume; BV/TV, percent bone volume; TS, tissue surface; BS, bone surface; BS/BV, bone surface/
volume ratio; BS/TV, bone surface density; Tb.Pf, trabecular pattern factor; Tb.Th, trabecular thickness; Tb.N, trabecular number;
Tb Sp, trabecular separation.
*Values are expressed as the mean+SD.

YSignificantly different at

BVITV (%)

"P<0.05 compared to sham; *P<0.05 compared to OVX as determined by t-test.
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Fig. 6. A, percent bone volume (BV/TV); B, trabecular thickness (Tb.Th) after 10 weeks of admlnlstratlon Values are expressed
" P<0.001,
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Fig. 7. A, bone mineral density (BMD); B, coronal image of rat's distal-femur taken by p-CT after 10 weeks of administration.

Values are expressed as mean=SEM (n=10/each group). Significantly different at

to OVX as determined by t-test.

" P<0.001 compared to sham; *P<0.01 compared
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Fig. 8. Forced swimming test. Values are expressed as mean+
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compared to sham; “P<0.05 compared to OVX as determined
by t-test.
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to OVX as determined by t-test.
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