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ABSTRACT - This study was performed to investigate the effect of dried powder of chestnut on lipid metabo-
lism, anti-thrombotic effect in rats. Thirty 5-week-old male Sprague Dawley (SD) rats were randomly allocated into
five groups and used for experiment. We examined the lipid metabolism and antithrombotic capacity of SD rats
administered for 5 weeks with 0.16 g/kg, 0.5 g/kg chestnut flesh powder and 0.16 g/kg, 0.5 g/kg chestnut inner shell
and flesh powder mixture, respectively. Food intake, body weight gain and food efficiency ratio were also checked.
The levels of serum triglyceride and free fatty acid were not statistically significant between the all experimental
groups. However, the antithrombotic capacity and total lipid levels of the treatment groups were significantly lower
than those of the negative control group. These results suggest that the supplementation of chestnut on diet lower the

total lipid level in SD rats.
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FeA ZE 2A 553 HAEE ¥R AQgER
22 AEsE P43 HA B oAl FE
TR s FdEAEe] ARl 4skd
el glem Aol dRE e FUAFLZE
Y-S FoHE FHt) Qe A4 FolA AR gr
g H3iM AL SR E 2EE 2 7 9F9 F
FToE A AAY e FE AFE B3k W
I &H] SHAME BIER] S A F

AEA A & 223 7= sl o3 TAE uFF
37t F4Folth

R = FE I (fagaceae) WH-Si(castanea spp.)oll
&sle 9 BF ZEOEA oMok, 7Y, FoHEdt,
Rolzg|7l 549 20X 13%o] Jlon 1% 3
HAANE 3t F2 At Jde AL dES/ =
(Castanea crenata Sieb et Zucc.), Z=32H(Castanea mollissima
Blume), % ®H(Castanea sativa Mill.), ©|=F(Castanea
dentata (Marshall) Borkhausen) 5©]T}.
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)24 (glycosides)Z EABIAY Ee AAolA F2 el
(aglycone)® =A%) X R xol=e B3N B =
S HE 84 i FFEER AL 3F FH9
F%2 EA | wlg} antoxanthin, antocyanin, tannin® =2 &
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flavones, flavonols, falvanones, flavanonols, isoflavonoids
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ot £ 3 ¥ (randomized block design)ell )8 &A=
T, 35 0.16 kg, I 0.5 gked, FLUHT 0.16 gkg
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T, A G, F AASE, & FY20E 3
HDL cholesterol 3%, LDL cholesterol $H, =A%) 4 <]
FHFE Ao kS AgEl] v sl B3] &
FU2HE FFE Vcholestase Kit(latron Lab, Tokyo,
Japan)® 453, E3 2] HDL chelesterol &%, LDL
cholesterol &+&-2 °FE=Z X s}o] FHXE Kit(latron
LAb, Tokyo, Japan)Z #2390, FAx|He] 242
Cleantech TG-S kit(Iatron Lab, Tokyo, Japan)& #4335}
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Effect of Chestnut on Lipid Metabolism 71

o] ol2d g AT thr A2 278 AAT F A
£ sl

Y U

2PN 7+ Hornstra Hell 98t A2 2 5mm 2L
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SHFX]|Z= (Atherogenic index, Al)9] A4t
SR T o T4 sl AE AT,
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2 79 Be 4 Fde T e g Rl
Fol|l W 7+ 7o) HHEH 9 BELAES o] §ato] vrehl
Q2 zZ} o] u FEojo] ujE ke doln 7] 28] SPSS

program(2005, ver. 12.0)2 ©|&3le] FAESSIIT. 2
7] FAA 7oL 0=0.05 F°
range testol] 2}3] HE3IH ).

45204 Duncan's multiple

z

HE57F Mol gt R 4

Al A FS AFETHES o83t 7 9 557 4
olE&E AT AW, tixwrd vldtd K 0.16 ghket
AN FAGHR A7} A THTable 1). 7]
FEol X AF gF A71e] FAE AN A3 gz
ol Blsted 25 0.16 gkg, 5 0.5 gkg, -5 0.16 gkg,
FEW) 0.5 ghkget BFoNAM 7kl AV AR o R
oAl F7ketaial, tizatel vlsted #-5uU170.5 g/kg
Al A B} S22 8e] FAVE BA S 07§08
S7FeF3Ath(Table 2). AFo] Wl v Tz &
Ajzerte] AR F83 ol JAtkEFig ).

Table 1. Food intake, body weight gain and food efficiency recorded in the 5 weeks of the experiment

Total food intake Body weight gain ¢ fﬁcil:;g; ratio
Group g/ 5 weeks g/ 5 weeks %

C 18455+ 13.57 144.67 7.84+0.06
CPL 1786 £ 13.94 131.67 7.37+0.06"
CPH 1702 +£14.20 134.17 7.89 £ 0.06
CPSL 1671 £ 14.47 131.00 7.84 1 0.07

CPSH 1705.5 + 14.81 134.00 7.86 +0.07

Each values was expressed as Mean + SE of 6 SD rats.
"C: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16 g/kg

CPH: Chestnut flesh powder 0.5 g/kg

CPSL: Chestnut flesh powder with inner shell 0.16 g/kg
CPSH: Chestnut flesh powder with inner shell 0.5 g/kg
Significantly different from control group at p<0.05.
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Table 2. Relative organ weight of rats after oral administration of chestnut.

Liver Spleen Kidney (L) Kidney (R)
Group % % % %

C 1.91+0.05 0.14+0.01 0.23£0.01 0.23£0.01
CPL 2.07£0.03 0.15£0.0 0.23£0.01 0.22+0.0
CPH 2.12+0.07 0.13+0.01 0.23+£0.01 0.23£0.01
CPSL 2.07+0.08 0.15+0.01 0.22£0.01 0.21£0.01

CPSH 2.15+0.05 0.17 £ 0.01" 0.2210.01 02100

Each values was expressed as Mean + SE of 6 SD rats.
C: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16 g/kg

CPH: Chestnut flesh powder 0.5 g/kg

CPSL: Chestnut flesh powder with inner skin 0.16 g/kg
CPSH: Chestnut flesh powder with inner skin 0.5 g/kg
YSignificantly different from control group at p<0.05.
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Fig. 1. Body weight changes of rats orally treated with chestnut.

Each value was expressed as Mean + SE of 6 SD rats.

YC: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16 g/kg

CPH: Chestnut flesh powder 0.5 g/kg

CPSL: Chestnut flesh powder with inner shell 0.16 g/kg
CPSH: Chestnut flesh powder with inner shell 0.5 g/kg
BSignificantly different from control group at p<0.05.

Total cholesterol & High density lipoprotein (HDL)

cholesterol & Atherogenic index

A £ total cholesterol®} HDL cholesterol®] =5+ t
z73 ¥ZA 5T 05 gkgRold $olHel F¢)
Z7b7F et #8 0.16 gkgZol e iz s}
o BARHOE foHQ fe) Tavt Yo 7
S 0.5 glkgzollA thRZel vste AIXGe] A4
Hoz #4922 Z717t UElth(Table 3).

Triglyceride & Total lipid

g3 T4 A F2E 23T A9 gz vty
& 0.16 gkg, 5 0.5 ghgetd F5UH S 0.16 gk
NN Zaste AL JEIATHFg 2). 8% F A7
FTEE tE&wd vEte 5 0.16 ghkg, S 0.5 kgt
I F5U] 0.16 ghgoll X FATHOE F995 i
£ VERATHFig. 3).

250
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Groups

Fig. 2. Levels of triglyceride values of rats after oral administra-

tion of chestnut for 5 weeks.

Each value was expressed as Mean+SE of 6 SD rats.
C: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16g/kg

CPH: Chestnut flesh powder 0.5g/kg

CPSL: Chestnut flesh powder with inner shell 0.16g/kg
CPSH: Chestnut flesh powder with inner shell 0.5g/kg
DSignificantly different from control group at p<0.05.

Free fatty acid & Glucose

23 fEAte sEE 34 A% g2z vig
of el LTS T3 0.16 gkg, 0.5 gkgH F&0)
3 0.16 ghkgr-olX Tashe ¢S EAthFig 4).

% Glucosed] $E8 53 23 Wg Foispn &
2 hxa# BwA 38 0.5 gkedt 5T 0.5 g/keoll
A FANHoE felatA 21 AL AFY & AN
(Fig. 5).

K- 5
FIATY FAE 4 AF 22 Hlst] A5
0.16 g/kg, 0.5 kg3t T3] 0.16 gkg, 0.5 g/kgTolA
25 BAgHOR oA F7HE UYERAUTHFig. 6).
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Table 3. Total Cholesterol, HDL Cholesterol and Atherogenic index(Al) of rats after oral administration of chestnut.

HDL Cholesterol Total Cholesterol Al
Group mg/dL mg/dL
C 32.83+1.2 73.67 £3.1 1.24 £0.05
CPL 33.17+3.1 71.50£9.6 1.16+0.1°
CPH 33.00+1.1 73.17+3.5 122+0.07
CPSL 3333+12 7733 +£4.7 1.32£0.09
CPSH 3567113 84.83+4.2° 1.38 £ 0.04"
Each value was expressed as Mean + SE of 6 SD rats.
bC: Control (not containing chestnut)
CPL: Chestnut flesh powder 0.16 g/kg
CPH: Chestnut flesh powder 0.5 g/kg
CPSL: Chestnut flesh powder with inner skin 0.16 g/kg
CPSH: Chestnut flesh powder with inner skin 0.5 g/kg
Significantly different from control group at p<0.05.
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Fig. 3. Levels of total lipid values of rats after oral administration
of chestnut for 5 weeks.

Each value was expressed as Mean+SE of 6 SD rats.
YC: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16g/kg

CPH: Chestnut flesh powder 0.5g/kg

CPSL: Chestnut flesh powder with inner shell 0.16g/kg
CPSH: Chestnut flesh powder with inner shell 0.5g/kg
YSignificantly different from control group at p<0.05.

1 H

B d7odMe A8 SPExols RS o 3
A e WS o E Al adrt YEASY in
vivo 220X FEH o]l JEAE st Ystd
FAoll s F 55 B9 A SD rato] 35 0.16 gkg,
& 0.5 ghkg, FSUT 0.16 ghkg, F5HT) 0.5 gkgd] &
O NS AT st

AF 120~250 g % A=t 2o A F sk AEF
< 15~20 g/day0d]®", 2 Ao AF 241+21g% 5
7 SD rate] AtE HAFS $HT A3 B3 vz
7] BABH O foAQl Aol gller T
W& 25 B4 ABHATE Houx e £
b e} 53 W] B 7 SD rate] AMRAH
of FFE MIXA ¢ Aoz HTh

A5l Wshe W FoL glzaie) SAgHos &

e

Fig. 4. Levels of free fatty acid values of rats after oral adminis-
tration of chestnut for 5 weeks.

Each value was expressed as Mean+SE of 6 SD rats.
"C: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16g/kg

CPH: Chestnut flesh powder 0.5g/kg

CPSL: Chestnut flesh powder with inner shell 0.16g/kg
CPSH: Chestout flesh powder with inner shell 0.5g/kg
BSignificantly different from control group at p<0.05.
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Fig. 5. Levels of glucose values of rats after oral administration

of chestnut for 5 weeks.

Each value was expressed as Mean+SE of 6 SD rats.
UC: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16g/kg

CPH: Chestnut flesh powder 0.5g/kg

CPSL: Chestnut flesh powder with inner shell 0.16g/kg
CPSH: Chestnut flesh powder with inner shell 0.5g/kg
DSignificantly different from control group at p<0.05.

F3L 3ol BAARL dEeAE E8ov A ol 93t

o WHel BEol WA YA FEA VaBol &

e o] AHL AT, HEA # sNAse 2
KR =

gallic acid7} Th S0} St 7129 4 2
FPo} AHE ATAAE AHEY, e} TxF) o
F 3 ETds Edo| ¥F FH2HE M3 2 &
2stgs a8y FEHF7A JoH, AFEA A3 =
3] FHA3E deta XFdhed 7HeAdo] doke B
3L Yok, EE o]59] o] wEW BdF F gallic
acid®} eugeniin 5 F8 IFHEOF = HIFY
FE FEIA B S AT BEHJTL B
s & A7 FEHFTY FAE S A o)
Z7o sl I8 0.16 gk, 0.5gkg? FSU
0.16 ghkg, 0.5 g/kgtollX BF FAHOE {42l
7V verilen, #53 yee RoFo] ZutES5E
A5 S7HtE AL & F dAG.
EHEEOERE XT3 e EEHERIr AW
iAol mX= G dig A FHYHA o) FoiA
A= FRkoy 29 ZHEF AU AL a3
A Ut dE Eo] HEXTF FFEo Y =
Hiol=s FE718 AAS Y AdAitetE B AY
* lipoxygenase, cyclo-oxygenase, phospholipase A, (PLA,)
59 24 AL AT 2N EA LDL-cholesterol)]

>

FEE WRTY 2w $HLT A 2R &
7l 2PaQE AW A8 ANES wEo @

Bleeding time(sec)

C CPL CPH CPSL CPSH

Groups

Fig. 6. Antithrombotic capacity of rats after oral adminisfration of

chestnut for 5 weeks.

Each value was expressed as Mean+SE of 6 SD rats.
DC: Control (not containing chestnut)

CPL: Chestnut flesh powder 0.16g/kg

CPH: Chestnut flesh powder 0.5g/kg

CPSL: Chestnut flesh powder with inner shell 0.16g/kg
CPSH: Chestnut flesh powder with inner shell 0.5g/kg
3Significantly different from control group at p<0.05.
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sk Aol YEien ojF K 0.16 ghkgatoll Blske]
5 0.5 gkgollAl FEAEAE] FX|7F 23]H Ftst

AEgS Btk webA o] SRk &3 A
glol A7) A& Byt A F AN =
QG2=d 7 g3Folgty AHE Y FGlucose)
=8 24% A% g FA3A @2 23 ¥ #
0.5 g/kg@t FA-E5UT 0.5 gkgol M FAH o Z F71%E
vro]l HH7} goldE whe] FAAHE 5 sucrose,
glucose®} 72 FE 39 A= o] Wil Aoz
2ZFT}

HDLY A= 2] 7hllA 3 =lo] A el A cholesterol
L J|2H 233 T dle= 49 lecithin cholesterol
acyl transferase(LCAT)S] &/33}o] #fd}ed cholesterol2]
AEY S JASte FeW4st 28-S A dr.

Y fo ol i (& rfr

flo



<, HDL-cholesterol cholesterolo] @%z2o Z2E 7}
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