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Abstract

To examine the effects of pomegranate on cerebral blood flow and obesity, we observed regional cerebral blood flow
in normal rats, as well as body weight, serum total cholesterol, serum HDL-cholesterol, serum LDL-cholesterol, serum
triglycerides, serum total lipids, serum phospholipids and serum free fatty acid levels in rats fed a high fat diet.

The results were as follows. Pomegranate seed extract significantly increased regional cerebral blood flow and the peel
extract increased regional the cerebral blood flow in a dose dependent manner.

In addition, the pomegranate extracts(seed, peel, juice) decreased body weight, serum total cholesterol, serum LDL-
cholesterol, serum triglycerides, serum total lipids, serum phospholipids and serum free fatty acid levels, and increased serum
HDL-cholesterol in the rats fed a high fat diet. More specially the seed extract significantly decreased serum total cholesterol,
serum triglycerides and serum phospholipid levels.

Key words: pomegranate, cholesterol, obesity.

M OB 2lel] B ?E&?‘f& N o] Y olulxs} A2
?')‘

2Aste) A% 34 A%E
AFE AFLIE RS Uehi] AT - 23 5 5 AW AR T AES A0e0 2 ABEE e o
o

7 Slef A BIAAY gAY Ao AE ek g2
HElT HSE AT Rk FEVE B Aoz sl & Jeld ARE AGNEY Yo 4L 2 3] 9Eed
oul, A MRS Ee) Bek @ A5t wmsRA  @ol 4 5ol 4 WA Sk glo] A HAE A
030 B8+ A W BUE Eeln Atk A SE] FES DoE A] Fa), NS
Hfe) 15 90 duish 4 ol nAYelt  F) AFE 218 DA YoIUA 2 Aefolm, A5 A
SRS A A€ B} Al E QL Sl A AR VIR PEAC 3 e A2 dAeran
AR 2ERAl FH2 AW Fol, ge] B2 ek 4% E, ool 4SS o189 AA 92 23 5% B
o U} 2T B B low, WA BF o4 A7 £82AS A sHedel ol 9700 2
A B, A Agsel 9 BE: AY 34 5l o8 SUUL VW A Wb TG A BEE A5 2
H& B2 4gstn g, Fol Ag= 9a, Felvtete] 7le R B9 5¢ 2elst

' Corresponding author: Byung-Gwan Jeon, College of Engineering, Dongshin University, Jeonnam 520-714, Korea.
Tel: +82-61-330-3151, Fax: +82-61-330-3103, E-mail: bgjeon@dsu.ac.kr

- 143 -



144 AW .

o B AHo2 4e ARel EFS =8k Tzl
A 289 5 e Fuze et 71%Sel it
olok & o= Yart

Het B dTolAE e 44l 7% g 22402
F9E 99 2 BAL ] A8l HFE RAVAT A,
A% 24, A% D 2l MAF 22 L v)we] v
£ m7E RS

ol Hied
= o

|

HU

1. &

DE=E=

=22 A3 300 g Ne]e] -4 Sprague-DawleyA] #FHE
ot g5 A 7F 2 ARl 18 A& (Samyang Co,
Ltd, Wonju, Korea)o} &£ 23] FFshdA 434 &7
AN LE 2402°C, FE 55+5%, 12437t dark/light)el] 15 o]

4 AN F ATk

2) NEO| £5
AgE A Hest UFdA 2 e A4S 47E 7
slo] Abg-shedeh

(1) M7 Mo F=

M7 FE AFstn G NS 0T Azl FELF
o] 10%7} =2 3Ktk A5 A 100 g 3,000 ot BA Z2}
230 FF4 1,500 mée} 37 ol 15083t 71 o= A
& o8-S o Hx| 2 o3t H 5,000 pmO 2 3027 AN EE
71(VS 6000CFN, vision, Buchen, Korea)2 4 %-2]3+ & ro-
tary vacuum evaporatoro]] 2] 100 MZ &3l th

(2 M7 HE9l F&

FAE 75 AFRe] Aol AP ¥ o 0CE A=
alo] R3HEo] 10%7 HEE gtk AF AA 100 g&
3,000 M A ZekaFo) S/HS 1,500 mest A Fof 150
B 719% o A" 9 AR 2 o5 H 5,000 pme
2 3087 d4lEer] 2 94¥e] g F rotary vacuum evapo-
ratore]] o] 200 mE FE3A 0k

B3 the M7 7ol & A7t AolAIA] @& =R oAl
Ty WX} B-& ARE3le] HlEo] F& B ¥ YR ashd
A g8t

2EF =2 F FE3A

2 4k

SENEER
E-& stereotactic frame(DKI, Tokyo, Japan)ol] A7) 1
S wet T8 Aiste] FHEE =317 F breg-
4~6 mm =4, —2~1 mn el &7 5~6 mne} T
Feg APt ojd FAiEe] FAE HUF efA A
Aute] &8-S WS =E 519t} Laser doppler flowmetry
(Transonic Instrument, Deven, UK)-& needle probe(Z]7d 0.8 mm)
= YH(FE D)9 = ®Hol| 2 o] HEE stereotactic micro-
manipulator& AH8-3te] HAeE M| A 2AHA A
t}h AR B}F A2 F A E protocole]] wha} Fof &
Zk4(0.01 mg’kg~10.0 mgkg, iv.)E 30E Qe HiSH & T4
43 2. 2lregional cerebral blood flow, rCBF)-S 2% 3t3ith

—_
~—

of¥ olft

%

ma

O

N
i
>

2) H|ZF RE 9 MET EF

TES 7 ool guield wiyotod, ANtALR S} S/ 1.0
mE 19 13] 37 FoIg Normald, LA 2o Alg St &
54 1.0 M2 1Y 13 AT F3 ControlZ, LAY 4]0]
At S} 4o AF F2AMH A, AF A2, A7 F) 500
mg’kg 1.0 mE 19 13] ZF T Sample A, B, CTL2
vro] 73 <t Atk

nAME o] Atge] 2443 GRS Table 17} 2t

3) HE 53
7 2o $2¢ AP 4559} 49 F= A bal-
ance® o] &3e] Sk

4) ;g o €8 2al

7} o] TEE 7] WHUR TR0 ARSR F, AAS]
12417 Rl AAA R BRHAE Ssta] AR AEE 4
A3 T AF2oll A 3083 AEE $- 3,000 pmell A 30:E3E
44 Eels 3L ok

5) &3 & Total Cholesterol, HDL-Cholesterdl, LDL-Chole-
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Table 1. Contents and calories of high fat diet

Proximate profile

Theoretical(%) Actual(%)

Protein 20.00 20.90

Fat 20.00 19.50
Fiber 5.50 439
Ash 4.40 4.04
Moisture 10.00 2.08
Carbohydrate 42.10 49.09
Caloric profile

Protein 0.854 0.892 kcal/GM
Fat 1.768 1.724 kcal/GM
Carbohydrate 1.663 1.939 kecal/GM
Ethanol kcal/GM

Total 4.285 4.555 kcal/lGM

=38
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Fig. 1. Effects of Pomegranate on the rCBF by
injected dosage in rats.

Sample A: Seed extract of pomegranate, Sample B: Peel
extract of pomegranate, Sample C: Juice of pomegranate.
0: Pomegranate extract non injected group for 30 min, 0.01:
Pomegranate extracts 0.01 mg/kg(i.v.) injected group for 30
min, 0.1: Pomegranate extracts 0.1 mg/kg(i.v.) injected group
for 30 min, 1: Pomegranate extracts 1.0 mg/kg(i.v.) injected
group for 30 min, 10: Pomegranate extracts 10.0 mg/kg(i.v.)
injected group for 30 min.

rCBF: regional cerebral blood flow.

*Statistically significance compared with 0 group(” p<0.01,

ok

'p<0.001).
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Fig. 2. Effects of Pomegranate on the body weight in
rats.

Normal: Group fed normal diet and administered DDW
1.0 m¢ to mice, Control: Group fed high fat diet and
administered DDW 1.0 m{ to mice, Sample A: Group fed
high fat diet and administered seed extract of pomegranate
500 mg/kg 1.0 ml to mice, Sample B: Group fed high fat
diet and administered peel extract of pomegranate 500 mg/
kg 1.0 m¢ to mice, Sample C: Group fed high fat diet and
administered juice of pomegranate 500 mg/kg 1.0 mé to
mice. 4W: Group administered for 4 weeks, 7W: Group
administered for 7 weeks.

*Statistically significance compared Normal group( p<0.05).

lesterol 3ol @RS F7kE ™, wiglyceride T A
At o]de] Sl WS Fad gEE skm e A2
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&3 = total cholesterol 35S 243+ A7, Normalw
55.67+3.49 mg/deQ1d] ¥aled Control2 72.00+2.50 mg/dlE
2715931, Sample AT 63.17+2.80 mg/dl=, Sample B2
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ol ¥ sled Z71=19lch 8] Sample C+-2 Controlol] H]
slo] #4(p<0.05)0] AR E AT,

&3 = LDL-cholesterol 328 2731 A2}, Normalw &
11.50+0.34 mg/d421d] Wkate] Controlwt-& 14.33£1.31 mg/dlZ
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Fig. 3. Effects of Pomegranate on the serum total
cholesterol level, HDL-cholesterol level, LDL-cholesterol
level, triglyceride level in rats.

Normal: Group fed normal diet and administered DDW
1.0 m{ to mice for 7 weeks, Control: Group fed high fat diet
and administered DDW 1.0 mé to mice for 7 weeks, Sample
A: Group fed high fat diet and administered seed extract of
pomegranate 500 mg/kg 1.0 mé to mice for 7 weeks, Sample
B: Group fed high fat diet and administered peel extract of
pomegranate 500 mg/kg 1.0 m¢ to mice for 7 weeks, Sample
C: Group fed high fat diet and administered juice of
pomegranate 500 mg/kg 1.0 mé to mice for 7 weeks.

*Statistically significance compared Normal group('p<0.05,
T p<0.01).

“Statistically significance compared with Control group('p<
0.05).
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B Phospholl ipid

Norma! Control Samle A SamwleB  Samle C
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Fig. 4. Effects of Pomegranate on the serum total
lipid, phospholipid level in rats,

Other legends are the same as Fig. 3.

“Statistically significance compared Normal group("™p<0.01).

"Statistically significance compared with 0 group(**p<0.01).
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Fig. 5. Effects of Pomegranate on the serum free fatty
acid level in rats.

Other legends are the same as Fig. 3.

*Statistically significance compared Normal group(" p<0.01).
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487.67+24.52 pEq/ £ Q16| ¥kale] ControlZ-& 618.83+26.37
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