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Effects of Extracts of Persimmon Leaf, Buckwheat Leaf, and Chinese
Matrimony Vine Leaf on Body Fat and Lipid Metabolism in Rats
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Abstract

The objective of this study was to investigate the anti-obesity and lipid-lowering effects of extracts of per—
simmon leaf (PWE), buckwheat leaf (BWE), and chinese matrimony vine leaf (LWE) in rats fed a high-fat
diet (HFD). Male Sprague-Dawley rats (n=40) were divided into four groups: HFD (35% fat, w/w), HFD (38.5%
fat, w/w) supplemented with PWE (10%, w/w), BWE (10%, w/w), and LWE (10%, w/w) groups. The epididymal,
perirenal, and interscapular white adipose tissue (WAT) weights as well as plasma leptin level were lowest
in the LWE group. Supplementation with PWE and BWE also tended to lower the perirenal and retroperitonal
WAT weights compared to the HFD control group, and there was a significant decrease in plasma leptin concen-
tration. Furthermore, plasma triglyceride concentration, hepatic cholesterol content, and hepatic lipid droplet
accumulation were significantly lower in the PWE, BWE, and LWE groups than in the HFD group. BWE supple-
mentation markedly lowered plasma total cholesterol concentration, although there were no significant differ—
ences in plasma HDL-cholesterol concentration and ratio of HDL-cholesterol/total cholesterol among the groups.
Hepatic HMG-CoA reductase activity was significantly higher in the PWE and LWE groups than in the HFD
group, and hepatic ACAT was not changed by extract supplementation. However, supplementation with PWE,
BWE, and LWE significantly increased fecal acidic sterol content in rats fed a HFD. These results suggest
that supplementation with PWE, BWE, and LWE may be an effective anti-obesity strategy by lowering body
fat weight and improving plasma and hepatic lipid profiles in HFD-fed rats.
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Table 1. Composition of test materials as functional sub-
stance

PWE" BWE? LWE”
%, dry basis

Crude fiber 17.16 12.77 9.23
Crude protein 5.06 6.17 25.13
Crude carbohydrate 58.89 55.01 36.45
Crude fat 0.24 0.24 0.02
Crude ash 12.72 21.19 23.68
Water 5.93 4.62 5.31
Total 100 100 100

YPWE: persimmon leaf water extract.
YBWE: buckwheat leaf water extract.
YLWE: Lycii fructus leaf water extract.

o Az el W 2 PRl dERAA Y] 4~100)
o] ZHFE 718k 96~100°Ce] 22X o 417 &3 &
filter& T35t & 5712 o] FAA, 40°Col A 3~4A|13F
25~35 brix® =339 th. Brixe ATAGOAH Tokyo, Ja-
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=9 A H 40|
B2 3533 (40~50 g)9 Sprague-DawleyZ 3
IFH 4078 = (F)2 A Enlo] @ (Seongnam, Korea) 2%
B 7t A 2EE 24°C, ANEEE 5H5%E F
A A7) 3L 8:00~20:00A1 7FA] 12417k 7+A 2 2 light cycles
A8k M9 stainless cage SHollA AM%3tt X
15Ut pelletd 9] lab-chow 4015 Al&F3lHA A2
35 13 (randomized block design)ol &3] 4719 #+o. &
WAk A2 o] Table 201 AAE v} o] A}t
2] o] #(high fat diet, HFD)E2 AW FY9 22 com oil ¥
lardg AH&3td & &9 35~3B5%E A=
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T(BWE) ¥ 77|28 FE& RFT(LWE)2 1A o]
ol 10%(w/w)e] 7+el, Mgl 3 F7|2pels Hrhshalon,
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Table 2. Composition of the experimental diets (%)
Group” HFD PWE BWE LWE
Casein 20 20 20 20
DL-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Corn starch 15 15 15 15
Sucrose 37.6 27.6 276 276
Cellulose 5 5 5 5
Mineral mix” 35 35 35 35
Vitamin mix” 1 1 1 1
Corn oil 10 10 10 10
Lard 74 74 7.4 7.4
PWE 10
BWE 10
LWE 10
Total (%) 100 100 100 100
kcal/100 g diet 447 407 407 407

Calories from fat (%) 35 385 385 385

VHFD: high fat diet control, PWE: persimmon leaf water ex—
tract, BWE: buckwheat leaf water extract, LWE: Lycii fuctus
leaf water extract.

“Mineral mixture according to AIN-76.

YVitamin mixture according to AIN-76.

7 AAANZ SEES dE2 §98 B3 1A vAE,
ketamine-HCI(f-3+9F3Y, Seoul, Korea) v} A S Z5FA
(75 mg/kg BW.)ste 2zt mAAZH T L ths H&EstiA
Wo 2 HE g4 XHH FAVIE AE ANFA3A AF
Foll 3% F, 3,000 rpmell A 1583 A4E ] st 3
FEletan. EElE 842 Al B4 A7kA -70°Cell B
A 28 a 7k Rarsk wl A X ek (epididymal white
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g7 leptin WM& ©]83g Murine
leptin RIA kit(Linco Research, St. Charles, MO, USA)Z
=45kt

A X E-LE McGowan 5(45)2] E4HS o] &3 1t
A Ao wmEt FA4AE S48 Al (oFakAl¢F, Seoul,
Korea)& AH&-3te] S48t WA 84 SAAAZEE lip-
oprotein lipaseE ©]&3le ST M &3 Aoz EajA
71 & ATP$} glycerol kinaseE % 7}3te] L-a-glycero-
phosphate® ¥ @A Z T} o 7]l glycerophosphooxidaseE
H7kete] ¥kE-A1 7| HoO07b 23|, o] ol peroxidase
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FY2HE(CE 59 F 2 EAPIER o] EFE A
Z3}17] 98l CEZ cholesterol esterase®l| ¢]3ll FC&} = W4k
[e]

2 AgAZ ) oA M FCe 8 F9] FCE cho-
lesterol oxidasedl] ©]3 A'-cholestenon® BMEIL o] AL
1} 7148 ¢l H0.Z peroxidase, phenol @ 4-aminoantipyrine
I 9EEAA Mo 2 HAMAZ] T 500 nmilA FHEE
ZA3AT FEE SAAE FU2HE 234G v
sto] gkt ATh

g% HDL-Z8 28 &2 HDL-Z8 2H & S48 Al
(o}2HA oF) & AMg3te] Stk 84 100 ulLE # 3+
T AIY 100 uLZ A st FYAY F AR 24k vl
vl Folo] AEo 2 Adid F 53] apo BE XF
3l= LDL(low density lipoprotein) @ VLDL(very low
density lipoprotein)<S A A TH47). ] A& A4 7] 3}
o} AF=do) Y& HDL(high density lipoprotein) ¢ =4
ZHES T FHZHE AL 22 o BAAA
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257 RE 2
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chloroform : methanol(2:1) §H o2 F&SIA|A 24 A
S FE349 Y. FE9L Whatman A (No. 2)E 2y
3 AL V2R AERAN F FY FEE9 1 mLel v
o] o] F FAAAY F ZH2HZ S EoE 247 100

Hsle thr] A4 7bAE AZA7)3 5 mLe ethanol
AAHT FEAAY] B o] F 40 uLE FH3st &4
0.8 mL, 3t 0.66 mLS H7iste] @3 FA4A2
Ho 5 a4 gy E AFega, FH2HE
735 ethanol &3¢ 200 Lol EAA1Y 0.8 mL, 3+
5mLe Hste] % F Zd2HE AEHI LA
Z3lA . olw] F3H¥-S 3 mM sodium cholate$}t 0.5%
Triton X-1008 &&3to A&-3t=d o] F sodium cholate
£ 31 AEolH, Triton X-100& olg-&o) &afd 22 %
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He] 9 FA2H E(neutral sterol), & coprostanol,
coprostanone, cholesterol A #&-& Czubayco 5 (50)°) 23+
Wil wel dxE BHS A dol 1 g He &
internal standard®4] 1 mg 5a-cholestanes 7}l th.
o] 719 1 N NaOH(in 90% ethanol) 10 mL-& 7}8}&] 67°C

A2 APl 3 AAES TES 84 35

7 mL9] cyclohexanes 713l LS 5 1S 23]
o BHESIATH Al He] FHE & 892 dAvtx=
AZA171 & cyclohexane 1 mLEZ &3)A]A GC(SHIMAZU,
Kyoto, Japan)Z “d ZF3lAt}.

B F 2Hd 2" E(bile acid) 32 Michael?} Ian(51)
o S Hokgt AR o g 23Tt T 2HE FF
Fgoll A ZeE sk5<l 484 Sl 10 N NaOH 2 mL&
A7kste] 120°Cel A 18FS 7131 esterE €A HLR
ZhiEsl Al FH T HCL 8948 ARgste] A58 9] A
pH 2& 23131 chloroform : methanol(2:1) €< 40 mLE &
3ated 32500 rpmell A 5&7F AR Y 84 S
# 3} chloroform 20 mLE AFZ3F & vacumm evapo-
rator(vv2000, Heidolph, Schwabach, Germany)& &<
3k #H o). ©FA) chloroform : methanol(2:1) € 25 mLE
Z7Vsled 3,120 rpmol A 583 AAEE st AAAZ o
< IF ASA 5 mLE FHe 24 7}=E chloroformS 3]
A A Y. F&9 AlE+ methanol : H0(G:1) €9 1 mLE =
9l & FY gdo 2 A 108 31438} bile acid g Foll
AR EAdd Alg9] 0.2 mmol glycine/NaOH
buffer(pH 9.4), 0.15 mmol hydrazine hydrate, 0.1 pmol
EDTA, 2.6 pmol NADZ E&3F wH-3-A12F 1 mLol| cholic
acid(in methanoD)E EFE& N0 Z st FE A5 7
Zy2y 50 uLE A8l AAoh 4 AlE 2 ZFEE&HS 233
A& #o|| 3a-hydroxysteroid dehydrogenase 20 uLE 37}
3le] 42 (275°C) A 1A1ZE Bt WHEAI A T ©] o] Triton
X-100 20 uLE #7bste] A8ES A A F 340 nmell A
FHAEE TN eH, AFA B} vlusle] 4 EHY o

Hj A 5= bile acid =& AXFSFAT

248 22| ¥ ZExE% CHiE sl =5

7tz2 o] & 498 Hulchers} Oleson(52)0] A A3 £
WHS AR st EEetdth AES 1124 2 g& A
Az 22 1 g9 4812 &4584(0.1 M triethanolamine,

0.02 M ethylenediaminetetraacetic acid, 2 mM dithio—
threitol; pH 7.4)2 713t & ®Wy e ol A glass teflon ho-
mogenizer (099C K44, Glascol, New Orleans, LA, USA)Z
T2 Y. T AEL 3,000 rpm, 4°Coll A 5E3F LAE

st GFHS FHg & oA] 13,000 rpm4°C)oll A 1583

AR A S H-2 32500 rpm, 4°Coll A 1A1ZE F<t
ZAAEY st JHAEL thA] 32500 rpmol A 1A ZF
S 2AAEE Fl mlolaEAE RS AT 458
4 1 mLE &3AA 2o S 2EHE A 24 &4
A= FA ol &St

9 g FE Bradford HH(53)E ©]&3t] 43
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th 2 mLo] Tl g AJofe] Iz A A EAAS EEsto
B A3 A8 2 wyksl & ELISA reader® o]&3te] 595
nmol A =33t olw] EFEEEZ+ bovine serum
albumin(BSA, Sigma-Aldrich, St. Louis, MO, USA)<S A}
&3kt

Ao Eo||AHIE AL =E &4 gdE =3

Shapiro 5(54)9] WS &4 H&3) 9

B & ‘gﬁt}” S 243 34 4T E SHSEH
vlo] A 2% 100~150 pg¥ NADPH 500 nmol % ['C]
HMG-CoA 50 nmol(specific activity, 2.1083 GBg/mmol;
NEN™ Life Science Products, Boston, MA, USA)S &3
sto] HA RE§ RS 60 uLE dte 37°C F2FFA 15%
7 WA T o] Gl A HMG-CoAE mlo|Z2 48 W)
o] Ea)3l= HMG-CoA reductase®] 2]3)] mevalonateZ 7
e, 1587 98 F W3R a9 1/44) s|Fst= 10 N
HCIE 7Fshe] 37°Coll A 1587 ThA] RESAID S 20 E4
S TAA 7] = 5/\] ol mevalonateE- lactone form2o. 2
A8/ Z T ¥HFE F 10,000 rpm, 4°ColA 5EZF YA E
3l g5 ?4_—.*(20 uL)Z Silica Gel on Polyester TLC
plate(Sigma-Aldrich)oll 23t & benzene : acetone (1:1,
v/v) SulolA ZAMAHTE AAAZ TLC plate?] me-
valonate spot(Ry 0.3~0.6)2 Image Analyzer(MacBas
1000, Fuji, Matsudo, Japan)E AF&3te] 91X]& &913}9aL
mevalonate bandE &} Scintilation counter(Packard
Tricarb 1600TR, Packard, Sydney, Australia)Z ["Clme-
valonate 848 =439 th 84 FATE 1 mgo| vlo|=2 =
e Gl o] MAEE mevalonated] %S pmolE VERY
ATt

Erickson 5 (55)¥} Gillies 5(56)9] WS T4 Best
zA ] f8 FHZHES dzEHEsste a4 84
£ ZA3t9 e ACAT assayoﬂ AEE S 2" E &9
Triton WR-13399)] =] 4]tk 24 2H = 6 mg2
6 mL acetone®] =% ¥ 6 mL2] acetoneo] Triton WR-
1339 600 mgs =<1 &M} & 4o] A4 7= acetones
B 3R] v, 20 mLe] =l o] S| Z=H 2300 pg/
mL) §9& FHEHT 7|AE ©]85 = oleoyl-CoAE 200
ug/mLe] FE7F HEE FFF 5Ath Trinton WR-
13399 =<l F&|2~E|E 6 pg(20 pL), 1 M KPB(potassium
phosphate buffer, pH 7.4) 20 uL, 0.6 mM BSA 10 pL¢}
nfo] 242 50~100 pg= & 413 180 L7t HE=E 57
T2 A& F 37°CAA 3087 Auk Azt [MCloleoyl-
CoA(specific activity: 19795 GBag/mmol; NEN™ Life
Science Products) 5.62 nmol& 4101 A Volumeol 200 pL
7F = A 3oy 37°Coll A 30&7F vES-A1Z1 F 500 ule] iso-
propanol : heptane(4:1) €<, 300 pL<] heptane = 200 uL¢]
01 M KPB(pH 74)& 21 Z 42 & A4 2870 %A
ATk A= F 200 uLE # 3k scintilation counting3}

_ErN =
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o rlo l-ﬂ _&

st AAYAL 2-Hd) v a3 1219

AN
ol
ﬂ
et/

of Y2 ghell 209] B QAAE F3lo TS
o 84 FAHEE 1 mge vlo]lmagsAg wwl o]
A4 8}= cholesteryl oleoate®] pmol =2 YERH AT}

O

7

gul

-

H
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o

St B4

s z2 4B E 10% formaldehyde &
Aol 24417 DA T, B2 §HoZ 23] wEsIH
+ 28] 4= ethanolZ 243} paraffinol] EZujslar, o]
4 ym F7 2 ¥4 3}9] hematoxylin—eosin(H-E) 4}
St o2 FstEn| Aol A 2008 wiE= #ES AT

(W
FUIO_Q‘

ZHAE &3 233 Aol 9l glutamic oxaloacetic
transaminase(GOT) glutamic pyruvic transaminase(GPT)
5+ Reitman-Frankel(57)¢] Bl Ho] £ aoM&
%%’3]'04 R EAZ S48t BA8AT 84 GOTY
749 L-aspartate®} a-ketoglutamate, GTPS] 4% D-, L-
alanine® a-ketoglutamate® Yo ™ Aol g4 /]°H
714 o] pyruvate® v} ™, o] pyruvateZ 2,4-dinitrophe-
nylhydrazine®} ¥F&-A1A 04 N NaOHEZ #]2]3}3d njgo =z
dhaluk-S-o] YElYa o] 5 490~530 nmol A FFEE =H
sto] D FR1ZE G 7Y FFEFAH vlwste A E o]&3t
gon wHe o231 2tk GOT, GPTE 712 9S 1 mL¥
Hstarl 37°Coll A 53 WX|g o5 83 02 mLE 7}ste
37°Coll A GOT+= 60%, GPT= 30% X3+ th. Dinitro-
phenyl hydrazine 4] 8§48 1 mLAY 7}ale] 420 205
WA)8}aL 04 N NaOH €9 10 mLe} &35t 1087 WX
g oS FEEE SHEA ol % trans-
aminase 5748 A ¢F(o}iHAIoF) T AFIE A S o83}

.

SAHAZ|

2 A3 BE e AFE A 229 F9] el
SPSS package program(Statistical Package for the Social
Sciences MM, SPSS Inc., Chicago, IL, USA)S o] &3] &
AstHar, ZF w2k Faateld] wig fod A4S s
one-way ANOVA(analysis of variance)E A3}ttt o
T 7+ z}o]& Duncan’s multiple range testol] €)@l p<0.05

Z
EFFAL 3

ojde] FFdAM AASATH
Zont 3 nE

Alo|MEEE MBESTIEF Y Alo|g2

BE AT o) dF e nAgAo] ixTH Hs
g oo AFFrtEe 4 FEE RETE A9
3 F 7}A A A BWE, LWE)o A tha Bgko}) B4 3
F99482 AR (Table 3). WehA] WL FE52E HF579
2]o] & (FER)©] A 2]o] tzxFo) vlg) fojdo=z 7t
Adtgon, FNAY FE2E BEO0E 2o]lggo] 7H4d
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Table 3. Effects of PWE, BWE and LWE supplementation ¥3l= Hhd ZAXe A8 AAELE 7]5S 3t B9
;);1 ffiocgehn?lﬁ:gﬁg(le;ft vg;aeit%lt gain and food efficiency ratio o W o] YTHEl). FAAY 2EE BEe AF O
Group” Fo(od intake  Body weight gain FER? Al 53] _UJZ'@LC’}A] ST R A AR
g/day) (g/day) & ulET AT WAATES B AT 0 P2
BN G0N ORI o fam m e HD I odes 4t
BWE 2313127 464070 0.19:£0.02" Atk AlFs) AR AgEt A e B
LWE  2224+286 433+0.32 0.20+0.01" As 79 2 HEe 22 Bz AT tolx=
ii%ﬁ%nilsg]}? fat diet control, PWE: persimmon leaf water ex- A%T Bt d ¥4 590 A= AAIT D AUz
tract, BWE: buckwheat lea% water extract, LWE: Lycii fructus Ao FAl= 7oA FE2E BEel o) 12% F& vobA
leaf water extract. o BAH FodL glTh olE 4 AW xZ e EAE
o s vy v g ey gl A 40 ol 0
are significantly different between groups (p<0.05). A8 FE2E BETOA FoFez gaHglen, 749 S
5 BT B A FE2E BETA HAde A
© %S BAtHTable 3). AHA&9 ol gHirEof A= S BT wEA Al R A EE BEET T TUIAY
g Aol dfi HAFHe 227 AY flu 23 Ko FEEY BFE TS §58 559 AAY FA 7
WEDS FH AT Aolas HAE THA S HIRke A 71 AFARJA Ao E FHHJUT Lee 5(62)2 HAS 1L
of 37 Ak AATG). B 484 Aoldfat F  AWAold B Uz Bl 677 FAHAL u A
o HAS Z/A ABEE T A USEN AR T AANEE R AT 277 x2FEY felHoR ta
o5 EHANORA TEGWY olfel B, AAe SR nnsdEd B AL 22 5217 o)}
FFES AN, O A AFE =719 Aolag w3 = Ao F Rol 7hQ] o] e FEE vlE) AT ¢
ZaEta Bag vk QIoh59,60). £ AFtellA A2 o] A 2 Aol T 2 AR AlrdH (Hx 2 o] 7
dEEs v A MR B A FER wF) a & Aol 1 felHel Aol alont, Al 7 HE 3
A B Heolaso] Had AL aHoHdFLE st BT T 77N FEETY 3xH FAV P v Al
At WY B PR HAR A8 47 g B 2 BaEt
g Aoz ARAY AT A NFLE FHAL A S5 o 5
rol==Hol x= 1 AolgL npAl Z1y
4 B9 S ST SRl AL o popa VPR RIS pine A4EAY A0 3
8 wng gow AmEg £ olix) Aol e ARE ol WY Fr oA
1 JAAZA(63), AEH T AT TE S5 Abo] e v
X2k 9l ZhR] 2 =W 23 (feedback loop)e] AZ1E] 9&L 3= A=
a2 oo} AFEAS 677 FoIg AF o AAF SH A ATH64,65). BF leptin a2 A X WHo) v &}
9 727 FAS WEe AT Table 49 2ok QWAL of Zojel, oA diakel 2AFFA AgaIRel 28l
Z H9lol N AR S/ AF S7HEC Bl 34 33 o A &5 ABIAA Aol dHFS AL, oA tAL
29 RSt T2 AYIAR LA Aok AN FH B FANLOEA AFS Folk FEL drh B ATl
U &g ohe} @A =¥ (white adipose tissue) @} 2 2| wh 3 leptin 2 AA WA o] 2T Hludle BE A
(brown adipose tissue)2.Z FEEH T} WA HFo F2 T (PWE, BWE, LWE)oll A Z+2Z} 23%, 29%, 39% ZFA3FR
W dAAUYAE Aoz Agst F3tet ATl &+ o, 53] Al 71A] A¥EE BT T €S AT € AR

Table 4. Effects of PWE, BWE and LWE supplementation on adipose tissue and liver weights in rats fed a high—fat diet”
) Epididymal WAT®  Perirenal WAT  Interscapular WAT  Interscapular BAT? Total fat

2 .
Group (2) (g) (@) () (@) Liver (g)
HFD 10.67+1.15 15.00+0.86° 351+0.61° 0.76£0.06 31044278  13.92+0.82
PWE 10.79+0.68° 13.30£1.06™ 2.70+0.27" 0.78+0.08 26.17+1.66™ 14.67+0.83
BWE 9.20+1.10° 12.88+1.93" 3.30+0517 0.7340.06 2470+3.25" 1275+1.27
LWE 6.92+0.37" 10.44+0.99 2.16+0.16 0.67+0.05 19.97+0.89"  12.61+0.55
UMean+ SE.

YHFD: high fat diet control, PWE: persimmon leaf water extract, BWE: buckwheat leaf water extract, LWE: Lycii fructus leaf
water extract.

YWAT: white adipose tissue. YBAT: brown adipose tissue.

**Means in the same column not sharing a common superscript are significantly different between groups (p<0.05).
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Fig. 1. Effects of PWE, BWE and LWE supplementation on =9 8% A& AstasE o5l =l sl v
plasma leptin concentration in rats fed a high-fat diet. o] FAe) HEA IFES vES ZYIEF 59 7)
Mean+SE. “ “Means not sharing a common superscript are sig- - : G e o
nificantly different between groups (p<0.05). HFD: high fat diet 4 24 s Ao AsdEn. 4 Kim S(70)9] A+
control, PWE: persimmon leaf water extract, BWE: buckwheat A 74 ELS HZEo] =3} e FZE4 H]F)] =

leaf water extract, LWE: Lycii fructus leaf water extract.

W AT B HAW T4 FEE nEE AF AR oo 00 d ’ *

3] 9% leptin $F& B0l ol A% B A A} gy 00 FEEL I 2 FHS el A [ Al
sted i : . ez suan.

e A AHFig. 1). & AP A I M leptin® 7]s SmuAse] el B HDL-2H A8 58 FrL o
o) Aol gl YT A grork APkl At Jemaatel Ml €7 HOL g a8 wee
AYBA wETAN W loptin 0] e oz g o0 DY HEDWA Madd o g % e
St ol leptin®] 44 % RNE gPse Agmge oo ool SRS B¥E AAHTDle 5. o5t #
FA5ET B4 loptin 57 Ao Fe) ABWAN sl © 0 org WBOE FALAT oy £ HTE el
A A Buz @4 F Fo2EE0] o HDL-Z 8 2=H 59 tf]
&2 HTRS A2 e] hxws Hlustis o, 24 5
U XA B ZE7 90 WU F2RFN S5 A9 Bl 29
aAFgA el A FEE, WYY FEE E ALY 2 L FEE BFo] @7 AF At g sHASY ¢
FE=S I Aok 8 4 A" JhAd mAl= de HaA7Ie AR B7EAH(Table 5). ¥k, 7712
G Table 59 YT 84 3444 $EE 29, U $2E n3e 94 HDL 2U2HE B8 20% 4%
MUY W P4 FERS FoIF HPEENMN DAY FAAZROU HTRY 7 #9491 2ol gATH Table
2o] iz Hlwsksls W 242 32%, 50% 3 50% 4 5). ol F7IA7t T AsSS e 4 9= HDL-Z4
51tk Kang# Kim(65)2 855 tidoz ¥, 7 2 ZHES S7HA LALSE s A3t dval B
AU BBRSe] Holdfd Pl 5%t HES 2AF  1F Kim 5409 A7} Jue Azholch W, Yumiki
2015 Fodt ol nFY 2 E vz vls] ¥4 F 57L& F71A2] F2 flavonoid?l rutine] BF <] 3
AR Ao] Ak Bag bf ok EgE o] 77| HDL 288 558 fdoz GF3tta B
¥4 $4A4 A% AHE BuF Kim 506609 A3 oh EF A7 F 022085 AR Holdfae

Table 5. Effects of PWE, BWE and LWE supplementation on plasma lipid concentration and plasma GOT and GPT levels
in rats fed a high-fat diet?

Groun? TGY TCY HDL-C” HTR® GoT” GPTY
P (mg/dL) (mg/dL) (mg/dL) (%) (karmen/mL) (karmen/mL)
HFD 105.33+£6.78" 97.26+5.23" 4754+ 2.50™ 50.02+1.32% 60.24+4.22 28.55+2.60°
PWE 7158+156" 94.77+6.38" 58.60+3.32" 60.44+2.25" 51.13+3.06 19.94+1.78"
BWE 53.25+7.12° 65.74+4.42" 50.62+3.42" 64.76+3.16 54.85+2.47 19.94+1.23
LWE 52.29+2.44° 89.90+4.85 38.10+1.66" 4466+1.25" 56.64+1.26 23.62+2.02%
UMean+ SE.

HFD: high fat diet control, PWE: persimmon leaf water extract, BWE: buckwheat leaf water extract, LWE: Lycii fructus leaf
water extract.

ITG: triglyceride. PTC: total cholesterol. HDL~-C: HDL-cholesterol. “HTR: HDL-cholesterol/total cholesterol.

PGOT: glutamic oxaloacetic transaminase. 9GPT: glutamic pyruvic transaminase.

**Means in the same column not sharing a common superscript are significantly different between groups (p<0.05).
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Fig. 2. Effects of PWE, BWE and LWE supplementation on hepatic lipid content and morphology in rats fed a high—-fat diet.
Mean =+ SE. ““Means not sharing a common superscript are significantly different between groups (p<0.05). HFD: high fat diet control,
PWE: persimmon leaf water extract, BWE: buckwheat leaf water extract, LWE: Lycii fructus leaf water extract.

% 2y 2827 7 HDL Y 2" 29 93 PAS A dF FAANE vee 7Y WLy 2 7R FEE
FEIATHT2). 7712 FEE2 €4 HDL 5% A8} o o) felHoz YolH Lo BEstal k2o T4
A" ZAE77e) Uigt 53 9 AAFHA A7 22T AA sxole WEl) o ng o Al 7HA] FEE
RAog Al ET) o3 B FAANAE x| Wil 1tz FAAAE FA
=] = 2}y B 2 7 3}
JbR| XE =5 o 7hxElo| Helss =5 3 EulRoe Fge] F4u o] S x 9 3ol 70E Ao
/\_:E.w_Eﬂ . 2ol 3 )] 2r 3F9 =
C’E“?}Zﬂ,giiﬂ%dol% 4}61};}0]%‘:']31}‘] 3,5—:-7(}3’4-21' = ]’ E]’ T"ﬂE:r. :rL7]Z]—:0ﬂ E}o ?:]"ITQO% 2A
: : 5 = 2~H 3 e
flavonoid®! lutine] ZoA FAXA 7158 sl
ZA9 FH2HE FE2& FIdHoE FIAZTHTI). & . o . _
] . o lipoprotein lipase @A EE 771712 €% SARE 5=
49 2%, 79, WEd ¥ P FEEL BEY RE
o N e e g FFAm (T, ol fraE 2M) AL F
AP 7txZF FY LA E e Ao xR )
el . 8 Ase vk ope} Bul Fo| AR v S S
Hlg] FoFo g AaHo] olE HEFEEEC] 1AW _ . _ _
B 3 A 8 A 25 FFAJAUHTR). 3 Lee 5(62,74)
o= 1% AxA | FHULHE FF T7HE IR 9
L o AF Azt 3l TAA o7 HTS F =3 3 FH o
AANE Ao E HrE A (Fig. 2). BetanFdos 1% .
A 7l WEe B ®BZo] ME FAAE wj g
2o FEH S BF3 Ao e nAW Aolvhe F3h
B o ST D Ao r IR 97 FAAE RS AA3)
HFD# 9 gtz e A9 27171 23 g7t = ARG
WA BEE W, wAb) olo] APEAL BE FAF
UHx] ZENHE e 37 9 $7) 245 Ao ZI=Z19] HMIG-CoA reductase 2! ACAT &M=
el 79l Wil 2 o)kl e] k2 AuEE A d e ZY2HE ALY G4 A6l T4 9T
S AR FATHFig. 2). ol2d 7Y, g 2@ o)z ot 7tz F oA ZHAHE YALS 2-E e Ghde 2
o 7tx% FY=HE 7% At %52 B AFE(62,70, Y2HE TN F2E 243= HMG-CoA reductasest
7475)00 4 olu] W HE vl ot 7kEHY FAXAE g 48 FY2HES 2288 ACAT S Itk HMG-
Yo A Uehd AFels gz o2 o7t w934 3} CoA reductase AN 13} 7toll A o] S8 2HZ A A
o]7} el e¥skth &4 FAAE wre AW A3 £ AZY 2Y2HE T3S S0l 239 LDL 584
2 Ao 5 x4 A 2 L Az F4 IS 27 A 88t LDL YA 23 U2 $Y9=HE

S} AR T BFS 2300wt SEITHT6). B A7AR 5 FEITH79). 28y 2 ARdA s, 2, e 5
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Table 6. Effects of PWE, BWE and LWE supplementation on hepatic cholesterol-regulating enzymes activities and fecal sterol

excretion in rats fed a high—fat diet?

Liver Feces
Group” HMGR? ACAT? Acidic sterol Neutral sterol Fecal weight
(pmol/min/mg) (pmol/min/mg) (mg/day) (mg/day) (g/day)
HFD 58.23+0.26* 239.71+10.83 5.92+2.94° 80.23+10.24 1.98+0.12%
PWE 65.45+2.61° 216.59+10.65 25.90+14.50" 91.25+10.80 2.63+£0.10°
BWE 62.17+2.65% 231.97+6.74 20.79+13.22° 90.27+£17.52 2.26+0.18"
LWE 65.65+2.07° 213.07+5.02 1556 +£28.77" 89.56 +19.67 2.41+0.10"
"Mean + SE.

YHFD: high fat diet control, PWE: persimmon leaf water extract, BWE: buckwheat leaf water extract, LWE: Lycii fructus leaf

_water extract.
YHMGR: 3-hydroxy-3-methylglutaryl CoA reductase.
YACAT: acyl-coenzyme A:cholesterol acyltransferase.

““Means in the same column not sharing a common superscript are significantly different between groups (p<0.05).
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