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Abstract

Objectives : CRATAEGII FRUCTUS(1112#) is known as the substance which decreases concentration
of sarum lipid The purpose of this study is to investigate the effects of CRATAEGI] FRUCTUS(ILZ)
on decreasing concentration of sarum lipid which are triglyceride, total cholesterol, HDL-cholesterol,
LDL-cholesterol in rat high cholesterol diet inducede hyperlipide rats.

Methods : Sprague-Dawley rats were divided into 3 groups, Normal group(supplied enough water and
feeds only, Normal Group), high fat diet administered group(AIN-76 high fat diet #100496 used beef
tallow for 4 weeks, Control Group) and CRATAEGII FRUCTUS(1}%) administered group(AIN-76 high
fat diet #100496 used beef tallow and CRATAEGII FRUCTUS(!Li%) extracts 85.0mg/200g 1ltime/day for
4 weeks, SS Group). Rats were sacrificed and concentration of triglyceride, total cholesterol,
HDL-cholesterol, LDL~cholesterol were measured in rat’s sarum lipid.

Results : There was no significant difference in the level of waight between each experimental
group(F=0.243, p=0.787, ANOVA test). Concentration of triglyceride has no significant difference in each
group(F=0.210, p=0.813, ANOVA test). There was significant increase of total cholesterol in the Control
group compared to those of Normal but there was no significant difference in the SS group compared to
the Control group(F=5237, p=0.019, ANOVA test). There was a significant increase of HDL-cholesterol
in the SS group compared to the Control group and decrease in Control group compared Normal group(F=11.437,

* Corresponding author : Dept. of Oriental Preventive Medicine, College of Oriantal Medcine, Kyunghee University.
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p=0.001, ANOVA test). Concentration of LDL-cholestero] was significantly different in each
group(F=16.377, p=0.0001, ANOVA test). It was significantly increased in the Control group compared
with the Normal group and it has no difference in the SS group compared to the control group. TBARS
values(Thiobarbituric Acid Reactive Substances) were significantly different in each group(F=5.242,
p=0.0019, ANOVA test). It was significantly increased in the Control group compared with the Normal
group and significantly decreased in SS group compared with the Control group.

Conclusions : According to the above results, it is considered that CRATAEGII FRUCTUS(il1#) is
effective in decreaseing concentration of sarum lipid in high cholesterol diet induced hyperlipidemic rats.

Key words : Crataegii Fructus, Serum Lipid, High Cholesterol Diet
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(1) &vh
HEAFo] 180+10g9l Sprague-DawleyF

TR FE TUsY EE AF A 25U
PP S(FAHAE 2E8d 211% - X
W 35% - A% 50% - 238 80% - Zw
06% A 06%)Z HEAIA AHS3At. EHE
TES 3 vy RSl stainless steel
cagedllA AM&3tga, ALY B2 AFEA 9
=5 sqth

@
B EEeld  A4E  WZ(CRATABGI
FRUCTUS): H¥EMSHA: SSmifols QMg
AL AT

2. BEHE

(1) mEaE MY

HERA @70 253 HeA SDA ratE
Az n2A EFAA EREFNormal
group)¥ A% o] F(Control group), [LES
JFSS group)e & Yol z+ Fol 6uiEly
LR RS =

Normal #& ojF AHXZ x| &3n LA}
g9 E9HE 457 7£H3 44839 Control
T 47 nARA g 9 IXNEFE fF
e}y, SSTe A olet A WLEKE
AT Fo S

@ Aloj=4

AE Aole ofEiol AAIE vpe}t o] 31X

o] t2 XUFF YO R beef tallowdE A
Z AIN-76 high fat diet #100496(Dyets Inc.,
Bethlehem, PA, USA)S.2 49| 40%E A
wog FF3yuh

Composition of experimental diet {gkg diet)

Ingredients High fat diets
Casein 200
DL-Methionine 3
Comn starch 150
Sucrose 345
Cellulose 50
Comn oil
Beef tallow 205
Salt mixture 3H
Vitamin mixture 10
Choline bitartrate 2
Fat %(calories) 40

@ &2 =H|
tifE 300g& 5000ccd] T EEt2Ad

3000cce] R 34 9L °s dYgrs
Hasl3 3A1Z E<t Aigste] 0.2im filter2 o
I3t oH#L rotary vacumn evaporator
(EYELA, Japan)ollA Y &34k o] 5%
He -80°C deep freezer(SANYO, Japan)olX
FAE WX F freezer dryer(EYELA,
Japan)2 2417t B¢t BAAREY LE )
2 520gS do] o1& EERol U8 2 F
F5ol 59 ZAH3Y 50m¢ cornical tube
(Falcon, USA)dll o] 2~4T2| WA udl 2o
dtgom, ALE% m water bathol]l 29] geld
HE 433 59 AL g

@) & Fod

L% 222 H50mg200ge] HEE BES
Z5HTE2 84%td SST F¥d) 19 13 437}
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AE wA37] 98] EDTA(Ethylene Diamine
Tetra Acetate)7} E0{$l polystylene U41&
2|l o} ice bathol] 2087 HXjgt F YA
712 2,800rpm, 4ColA 3087 AE3)
o o}#}Z9] red blood cellRBC)H ¥3& ¥
g, 4 " EEEMLy &3 A
FES 3A3] 8l -710C deep freezer(SANYO,
JAPAN)ol| R3gatt,

o}2l&2] RBCE ice cold saline® 78t
2712 2800rpm, 4THA 1083 A&
3t AHAAE AAtaEl 9HEst  washed
RBCE a3t} ©] £ cell?} 09% NaCl &
de] Rhu|yt 1:10] HEE 43t 50%
hematocrit suspension(RBC suspension)& %
£ ¥ -70C deep freezer(SANYO, JAPAN)®|
=R 15 =g

6) &XIg MY, S AHE
HDL-ZIAHE
FA% FEE Fringsdo2 339t 8
2 100poll A3 HoSOs 2meE A 71313 boiling
water bathollAd 1083F 7Mdsle AR&A1)
¥ ice cold bathollA] 583F WZAIRT thA
o] & J00uE #H3 5mé phospho-vanillin
reagentZ #H7}8le] 37C water bathollA 15%
7t incubationdte] GAA7|IL o]& A2A 5
B2+ WAzl F  spectrophotometer(DUS30,
BECKMAN)Z 31 540nmeilA] vl 444 st ot
F4A% =5 GPO-PAPHS o]&3% kit
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ZY2HE9 FEE FA3e kit(FFADh=
233

(7) &Zte| Thiobarbituric Acid Reactive
Substance &&f

gAe] Thiobarhituric Acid Reactive Substance
(TBARS) #32 8% 20wt 1/12N 344 4me
9} 10% phosphotungstic acid 05mE Y1 5%
ZF X3 3 3000rpmellA 10870 A8 s}
o 449 HEx, AL A9 #HE o
Al g wbEgith ol dojd HHE FF
& 2mé9} thiobarbituric acid(TBA) reagent 1m¢
g 7t 2 He ¥ 54E dWdd %u g
5C water batholX 1A17HE<t incubationAl %]
t}. o47]el n-butanol 3ME 7}sted B3I A
< ¥ 3000mpmoilA 1583 AA4EHsIe de
A& e TBARSS 42 1144, -tetra-
methoxypropane® ¥58902 34 lumines-
cence  spectrometer(Perkin - Elmer, LSB0)2
excitation 515nm, emission 553nmolA 7 3}
Pii=

3 sHEA

BE FAENLE 958 SPSS(ver. 80)8
o] &3la] HAIEHT 7B ANE A4S F
3 4 JAdoAY SA#ES FTLIFTAAR
L3t o, ZF a7t {o4L ANOVA
test with multiple comparisons (Duncan’s
method) 2.2 #48IHiL F9FEL 0068 3}
act.
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1. BB olxl=

4774 AF57MEE 53 2 Normald
o] 60.33+399g, Controld©] 62.67+6.16g, SS
o] 651714.26g22 Jeh} G e F
ARz  HEF Aot AATHE=0.243,
p=0.787, ANOVA test)(Table D). :

Table [. Effect of CRATAEGH FRUCTUS Extracts on
the Body Weight Gain in High Cholesterol
Diet Induced Hyperlipidemic Rats

Group N(?. of ' Weight Duncan
animal  incrementt (g) grouping
Normal 6 60.33+399" A?
Control 6 62.67+6.16 A
SS 6 65.17£4.26 A

Y Mean*Std. Error

? Means with the same letter are not signifi~
cantly different at a=0.05 level by Duncan test

' average weight gain during 4 weeks experiment.

=

2. Triglyceride sXol Blx|&=
Triglyceride®l ¥=& 4% Z3 Normal
o] 12967%15.79mg/df, Control#o] 142.00+
16.75mg/d8, SSTo] 132.83+7.45mg/dlo.2 L}E}
U A ele BAAcZ FEF ozt ¢
R THF=0.210, p=0.813, ANOVA test)(Table II).

od &k

oo

3. Total cholesterololl Blx[=

Total cholesterole] %8 =#A3 Ax
Normal¢] 59.8312.40mg/dd, Controlol 71.67
+ 561mg/de, SSTo] 6550+1.20mg/d= L1EF

U7} Aold nABF BFS] HAE vAe 9%

U He 7 Zole FAHSEZ HES Xelrt
A es(F=5237, p=0.019, ANOVA test), t}5
8] (Duncan’s method)& %53l 2zt Azt 2
ole] AHEMES HAFF ZAF Controlio]
Normal@ol Hl&td Fo8tAl F71stem SS
& ControlTdl ®l8t ZAdhe BFS B4R
o BAHLE FogAlE FUTHTable ).

Table II. Effect of CRATAEGI FRUCTUS Extracts on
Triglyceride in High Cholesterol Diet Induced
Hyperipidemic Rats

Group Nc?. of Triglyceride Dunc:an
animal (mg/de) grouping
Normmal 6 129.67+15.79" A?
Control 6 142.00x16.75 A
Ss 6 13283+ 745 A

D Mean*Std. Error
? Means with the same letter are not signifi-
cantly different at @=0.05 level by Duncan test

Table Ill. Effect of CRATAEGII FRUCTUS Extracts
on Total Cholesterol in High Cholesterol
Diet Induced Hyperlipidemic Rats

Grou No. of Total cholesterol  Duncan
P animal (mg/de) grouping

Normal 6 59.83+2.40" A?

Control 6 71671561 B

SS 6 65.50+1.20 AB

Y Mean*Std. Error
? Means with the same letter are not signifi-
cantly different at «=0.05 level by Duncan test

4, HDL-cholesterd =0l O[x|= A&k
HDL-chlesterol ¥=& 243 Z3 Normal
o] 26.00%1.63mg/d¢, Controlite] 17171135
mg/de, SSTo] 21.83+0.79mg/d¢e. 2 YEhG F
o 7t zole BAKLE HES Aozt AN
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©5§(F=11.437 p=0.001, ANOVA test), T+ H|
(Duncan’s method)& $3t) 2 ezt Aol 9

HEWNS 74 23 Controlo] NormalFoll

Hl3le] {oj3tA Fadles SST2 Control
Tol| vlate] {2l gtA F718ltHTable V).

Table IV. Effect of CRATAEGIH FRUCTUS Extracts
on HDL-cholesterol in High Cholesteral
Diet Induced Hyperlipidemic Rats

1.2mmol/100m 2 Ueht BAH o2 FES 2
o7} AR O (F=5242 p=0.0019, ANOVA test),
t}% Hli(Duncan’s method)& E3te &4 A
7+ Zolo] FEMS FAAT AT Controldol
Normalwell H]gt felatA F7isidem SS
< Controll] Hl3t #ostAl #AadAct
(Table VI).

Table V. Effect of CRATAEGI FRUCTUS Extracts
on LDL-cholesteral in High Cholesterol

No. of Duncan
Group iy HDL-cholesterol @ ing Diet Induced Hyperiipidemic Rats
Normal 6 26.00+1.63" A? No. of Duncan
G . LDL-cholesterol .
Control 6 17.17£1.35 C U animal chiolestero grouping
SS _ 6 21.83+0.79 B Normal 6 39.00+4.77" A?
" Mean+Std. Error Contrdl 6 71504398 B
? Means with the same letter are not signifi~ 38 6 7267+531 B

cantly different at @=0.05 level by Duncan test
5. LDL—cholesterol =xol| ojxj= A&k

LDL-chlesterol =& &A% 23 Normal
7o) 30.00%=4.77mg/df, ControlT°] 71.50+3.98
mg/dl, SST°] 7267E531mg/de.E YEhY
g 7+ zoleE EANeE BAYeR ARG
zpol7t Yo (F=16.377 p=0.0001, ANOVA
test), ©% H]Z(Duncan’s method)& %349
Z+ G ol HEMS ARY A
Control@©] Normalirell ¥lste f-oj&tA F7t
stgom SSEH Controlde Aolrt AT
(Table V).

6. g&e| x|ZnpiskEol ofx|

o4 8k
oo

fir

g2 Ao a3l AEE gotrRr] 3
2 A 7k5HE 3K Thiobarbituric Acid Reactive
Substances : TBARS values)& &A% 2
Normalo] 20.74£0.86nmol/100m¢, Control*
o] 2664+172nmol/100m¢, SST°] 2237
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Y Mean*Std. Error
Y Means with the same letter are not signi-
ficantly different at @=0.05 level by Duncan test

Table VI. Effect of CRATAEGII FRUCTUS Extracts
on Plasma TBARS level in Hgh Cholesterol
Diet Induced Hyperlipidemic Rats

Grot No. of Plasma TBARS Duncan

P animal {nmol/100m¢)  grouping
Normal 6 20.74+0.86" A?
Control 6 26.64+1.72 B
SS 6 237+1.27 A

Y Mean+Std. Error
Y Means with the same letter are not signi-
ficantly different at @=0.06 level by Duncan test

Iv. & %

Elemite ¥3W cholesterol, triglyceride,
phpospholipid, free fatty acid 59 BgEo] i
B FE3A F7HE e YHE 2,
23 miHFe) cholesterold triglyceride®] 8
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n¥Eg Y HEF A9 ¥F total
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TR 89%8 F U3, BHMEE K
Fol FES olFW, P EMmEEHRSE,
R, B SRR, SREIEARZ, PO, O
EE 5o WEAE THo] v

s AuFAd &8 ¥ Crataegus
pinnatifida Bge. var. major NE. Br, AtA}F C.
pinnatifida Bge. & °FHA} C. cuneta Sieb.
et Zucc.d] A8 JAS AXT o2 B
£o2F BT METF LERN, LEBRE 5
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imadtey ERFMER EEH, PR ARE
TAE ARG 53] 2ol SmEE, ik
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£33 A A2
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WiE7E 84S 2AEFE AHIATE F

€ TEF AATE YOI} ILEE o)
£33 FigtARE AR, o Q7 933
Wigols oFe FEgbki Edol THHFEHU
T}.30)

I A4E& hyperoside, quercetin, anthocy-
anidin, olennol acid, tartaric acid, citric acid,
crategolic acid®} B vitamin C, tannin 31)32)
o2 FAHU

iizre] AR Rme] S5 2As A
A BB, EREIRELE, ROE 5 T4
Ade] jle] He EiEMmiES MBS B
M EeKRe Mdeg getetn LEE B3l
o] T4E AW F JEAE A= Biz
ATk oleidt Alx:e dd AUHe g5
o} &o)Ete] AL ok & £ ULS
delFE £ TAZ 2 F ) dEo)d.

AL olFd XA/ gle EREHTY 12X
PAS 5o ax WA ol#, a1 1L
£ "3 T3 WEFATEe A7 oz
Ure] AAste F2 nxiAelrs (AR
g vastd o\ A FeAol deA
g #FEAh

Age BRAY S4dA 258 FeAZ SD
A rat® ANFEZ 124 EXIANA EEER
(Normal group)® 321%4{0)Z(Control group),
(LIEFAT(SS group) 2.2 o] Zt Foll 67t
4 wjAste] A=A

Normal T2 of® AA%X 3kx] @i FPA}
B89 EUHE 457 K48 sttt Control
T2 457 aAYA0lE o AAEFE K
gt SST2 Aol A ILEE 4
F4 AT 5o & ¥ dHANAE F4eE O
ARE B4 Bt

zt 29 AFZ7et Triglycerided =&
2% A zk HAdte] EEF Feliol 9l
Atk Total cholesterol 9 F=& 4% ZA3
Normal?o] 50.83+240mg/dd, ControlT-o] 71.67+

20

561mg/de, SSFe] 6550+1.20mg/desE  viER}
AL T Aole FAHSZ FEI o7t 9
Ao H(F=5237, p=0.019, ANOVA test), o=
H2(Duncan’s method) & ¥3le 2+ Hazt 2}
ole] HEHE HAFT A ControlFo]
Normal#d)| v]&te] fF23lA F7hslen SS
T2 Controlwol] H|3l Zhidle FHS B
ou BAH ez fosixle &ArHTable ).

HDL-~chlesterol =& A3 23} Normal
To] 2600%1.63mg/d¢, ControliEe] 17.17+1.35
mg/de, SSTo] 21.83+0.9mg/dee2 Jeht
@ 2 Aoy FAAHLSE BFET Aolrt U
2 w{(F=11.437 p=0.001, ANOVA test), t}& 1]
#(Duncan’s method)& F3te] 7+ A9zt Ajo]
o] HEHS AXFS A3 Controld°] Normal
ol wlEte] F3Al HadHen SSTEL
Controloll H]3t §-28A] F7}8tH tHTable
V).

LDL-chlesterol =& &3d& 27 Normal
o] 39.00£4.77mg/de, ControlT°] 71501398
mg/d¢, SSTol 72.67+531mg/di o2 JEh}
g 2 ol EAZos EANoE HE
Zo)7t AR oW(F=16.377 p=0.0001, ANOVA
test), t}E H]Z(Duncan’s method)E 2349
ZF A9 Aol FEMS AXY ZFAH
Controli°] Normal@ol] H|3te §-28tA F7}
sdg9om SSTH Controlde #o)7h ISl
(Table V).

8 Ade #Hidsl Pz oty Y3
AFstE FFE 53¢ 27 Normalao)
20.74£0.86nmol/100m¢, ControlT*¢] 2664+
1.72nmol/100m¢, SSw°] 22.37%1.27nmol/100mé
2 Y 5482 FET 2olrt qdslen
(F=5242 p=0.0019, ANOVA test), t}5 nHlZ
(Duncan's method)& F3ted 2t J3t apole
HEMES A3 27 Controlw-°) Normalv-ol
st SolstA =7tatgen SSTL Control
o) wlske] fol5kA BABRATH Table VD).
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o Furh
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3. A AH}AEEL SSTEYA ControlTol H]
st §-o8kA ZastRch

ol4re] Aamg Bo}l [LiZrE HDL-cholesterol
& 7M7Y A AASES HAAAA FY
AgEy =38 e & Qe HEE T
Exdpias

SE30R

1 € - BEAFY, Mgk, A8, pl&4, 1977.

2. IR ABEMHE, 973E9A, AL, pisy,
1994.

3. MK - EREEABAE, S, A3,
P3.115, 1977.

4. BEE% : HBIAES,
pl93, 1981.

5. 2B HERAR AFBERE  ARE B
fit, A&, p369, 1989.

6. SR ER WIEEARL AW, EE
il 88, A&, p24-25, 1989.

7. GEEE WFEIE REEES] SEMmEY W)
ANe Y, BRABK HEEAR K8k, A

ZRYEE, Mg,

11.

12

13.

14.

15.

16.

17.

18.

19,

21

22.

£, pl6, 2001.

SREE 9] : D-galactoseo] ]3] 'Zd WA
w3 2do] Asishy W) FxoEe £
’333] A4, A&, p309, 1990.

Beluigtn W= HERBEARM 4 7
gustn &35, M-S, pha8, 199%.

935 7YY Vol. 11 No.9), 43t
d7deFstAl Mg, pl2, 1991,

RS - BRPEOMERE, BRSO
HikRt, JER, p294, 1993.

SRERAR - BAIh RS AETRES, B,
A&, p6R9-691, 1992.

RN | AESEH, HHERT, AL, )
1982.

A HRE QAR TEAL AE,
p467, 1991

O1EE  UiTE, YA, ME, p23UT-234,
1986.

Segelars : Wels, BEA, Mg, pleD,
1990.

87 : el meiols, A, peg-
500, 1990.

AF IR, AZES, AS p360-
362, 1988.

ol8e) : mAWF, FgIstisiA Vol 8 Nof,
pl4-20, 1987.

S5EE : WIS, A8, A, plol-
193, 198b.

I | AR, RN, 273, plo3,
1994.

HEAL BA B, AR Mg
p443, 1987.

R : REBASE, JUEAL, A,
pd64-465, 1989.
RHAHEILT | AHTEEB ALY, Ak
B AR, 3%, p215, 1988

P FEE, €IWEVA, A, po6w,
1994.

21



th ol ighe)8ls)x) A7A A2:5(2003'3 12Y)

22

BEEN | WEARE ZAMEH, A plg 30 WE M WE 2% R B I

1981. FEEA, AAS olVlF WFE &84

. R AEHEMR, —at Mg, pd24, 31 ASA ke, IEY, A, p2ss-
1991. 285, 2001
BEABRIRGE  REEEARE 4 AE, 32 BFPEESTHR PHARERRE : Pk
poo0, 1999. H, #3794 449 pl26-132, 1999,
w7t rEEES] EigmiEe) vAs 9%,

ZAslgstz o stFasry, $#3¢, 2001,
pl



