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Effect of Mixture of Gastrodiae rhizoma on
Blood Amelioration in High Cholesterol-diet Rats
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This study was carried out to investigate the effect of mixture of Gastrodiae rhizoma (GM) on blood amelioration
in high cholesterol-diet rats. Sprague-Dawley male rats were randomly assigned to one normal diet and three high
cholesterol-diet groups which contained 1% (w/w) cholesterol diet. The groups of high cholesterol-diet were classified
to control (high cholesterol-diet only), GM-1 (high cholesterol-diet and GM) and ST-1 (high cholesterol-diet and Statin
drug). The body and organs weight were not significantly changed among the tested groups. Contents of serum total
cholesterol and LDL-cholesterol were significantly increased in cholesterol-diet groups compared with normal diet group
but significantly decreased in the group of GM-1. Morphology of red blood cell in GM-1 group was similar to normal
diet group but the control group had many crystals of cholesterol. Hepatic xanthine oxidase activity in the rats of high
cholesterol-diet was decreased up to the levels of normal diet group according to oral administration of GM. The
results of the present study demonstrate that the orally injection of GM can ameliorate the status of total cholesterol
and LDL-cholesterol, and repress xanthine oxidase in liver in high cholesterol-diet rats. These finding suggest that GM
is expected to be an effective tea for the blood amelioration in high cholesterol-diet rats.

Key words : Blood amelioration, cholesterol, xanthine oxidase.
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2 #EEL Ao INgEo mB F9 SHAHE
(cholesterol), EBIZTIMEIOIE (triglyceride; TG), QIAIE & &
ZIAER B9l BEVL cht e I oldo] FEFEMNSE mm
8 RS Usith IAEE9 71 BN BFEE 85 2
HAH 23 LDL-2EABES E 4 U2H, 7] LSy LHE
@5 (hypercholesterolemia)2 S4&5% A3lS (atherosclerosis)
2 FRATIE ALE GEiA Ao, SUEW Z359 42
© g3 g uzl AFo] FEA 8o ERE daAA gy
AR A5, A42F89] FRol HER QYHE0E £Q
3} 9 B2 AT, @) 0218 LEUAHSTELS Lol
7171 Q8 Yt BYE clofibriate, nicotinic acid, probucol !
lovastatin S0} AHEE I 12, o] & 7oAl S 2HEZ T
Ze 8038 BRE AAGiA BHRE JIXe 2B AEY
OrEo] FZ AIETR O, F ol olZ18t k29 BIfERSE ¢l
St AT &0l g we ol2ig UEL] HE} HEiEl T U
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AFHAHE Al Aol KMESHES NBRHF a3t

F=Z0 ARE ZILA Sl G @46l olFoiA A Ytk
B0 g A i2Mo) TR A ol Al oplEe
free radical ¥+ XA ZEIG A2 FQ A BAE Tt
HWAFE RS ol ALE Yedd Uth I & xanthine
oxidase (XO)= free radical2 WAAI71E= FAE U8R Urt
BHHQ dAEAAE AEaARR7 17 QA Wl 4% PHEAA
Al g4tstAlol Qs B HElzo] A4, o] Qolol o)
ARAAR7I7Y E7HE o WA, wet U k3l e X &
4 Ygol o] AT BaolM AAIFAN. Kl (Gastrodia
elata BL)E 143 AEFA BUFE HAT g4 ShH, 7L Beg
S MEARE, MEERS, KNG, HEWE HFESRE 59
+E5lo) )lom, 2 I E v 3k, Bme o, 3 ®
AL, BE A8, RIES 4o]1, BRE &2, I
DA B, HAEE B3I, B€ BFI, VIR e b
- A oFEE A Sl B9 TS WS JIAn EES
10T AR T YT, w3 2|29 FEER) AH K
9] #4801 p-hydroxylbenzyl alcohol & vanillin 4 29] &4}
3 a3l ¥H W2 AT ZaEo] BuEu goem™?, 1 ¢
TIFSH Skl B3t A7E0] WL Y. B dFolxe
KRE FHEOE dle RREARS TASHY olE9 Mmikdk
% WRE Y4B B IA} Aol AFUAHEACZ AEHAEHE
E5E BT & 378 FHRAKSE Fo5ld o]g9 1Ed
AHEEZE9 /NG U xanthine oxidase BT E FASKA

KRESHES a8 wE 7ksd e BEfslLxt st

o

o ox 2 e o

Mg R YH

£

1 AJEsE 9 o

AESES tiehpoledd (58, 348)dA Sprague-
DawleyZ| A% 200 g 59 4 =8 52 wol 48 A oF
1371 311171 & Adlo)] ARSI 418717 B B} AlRE
AMFEO] HFAIFIAL, ARSAHR & 12T, L& 50£5%
2 RABIeH 2 12X|7F F7182 ZESIICE 2 4Ed)
ALEE RREBEAKS AniRdA S0 2 HE] AZugon, 48
2 th23} Zr} (Table 1)

Table 1. Composition of mixture of Gastrodiae rhizoma

B 82 3

MOt Gastrodiae rhizoma
M Hovenia dulcis Thunb.
ARA} Crataegus pinnatifida Bge
Elfeh Mentha arvensis var. piperascens
AR Cornus officinalis
=hiby Schizandra chinensis
FAES Glycyrrhiza uralensis
(ES Zizyphus jujuba

B Angelicae gigantis Radix
KK Gardenia fructus

2. oFj9l A
4718 RRESHS 2t S8E S8oikd E8 ol 106
9 AA4E 7Bl 6413 A2 F&EBI A

3. ugHI~HEE S U W H4ESEY AP

TSHAHSES FU & §99 Wl Fald MEE
ZAGIA ARSSINICE TFHAHE 7t 4lo) ZH2 deRla
100 g &oll cholesterol 1 g, cholic acid 0.25 g, olive oil 2.5 go}
SREHTE AT 150k Aol RIHAHE [
ARE, 5ulEl9] REoe YAolE AFEA HAES 5
Al ARSIt G4 Alolulkg HFAT 4TS UTOE FA
SIlTh ASHAEIE R 2018 257 YA & daye
T ARFYA] 3 iRl "o 3T2E L], AZBAHIE4]
olgke AT AT, AU LHEX 0] HF Foll KMBEAHK
€ 3ol ShIN 5 mH F7 Foid GM-1 U@ E, T121al g
HLBIEA0] 437 Foll LB AQ OFE (2 ng/ke)S 3ol S
HY FT AT ST-1 AP 2Z Wl £ 17 A28
12207 B4 & AEsld €8e Ealold Uil A8kt
FL2u daxdols KRESHI AEH- AY 2 tid e
Alganl g7 o5 AlFsIict

4 AE, &7 7A R o] 58 FF

RKMBAHES Fojoll oot HE HE HIS Auid &7)
See dotHr) Adl AIg RN B &8 Foll 22t 2
£ AFE FHoKIC ASE 583 & =g oEHEE v}
FIAIA 21 gauged] U318 FAVIE A3l MBI 2
YA aE EUg 3, B8 U ABAE 2718 AASH
of FAE EEolL, 1l 1 W AR FAL Yelald s
g AHS & E718 AASIL FAE SH3INC). Alo] &8
(Food efficacy ratio; FER}2 A MEE/IHFS 22 717 &¢9

Ao} YHBOR Lprol ARKSICH

5 83 A3 429 &8

A=A Aot FHE 2417 BT WAJEROA] -RIAIZD
.47, 3,000 rpmol|4] 1587} /4] Eelsle] BHE BolslN
T} o] €& oMiaekF) Y XA g £HE kitE g
Bl total cholesterol, triglyceride 2! HDL-cholesterolS &85}
#r}. LDL-cholesterol 312 423 Z2 AKRE ol88k] 4t
Z5ICt

L.DL-cholesterol = Total cholesterol - [HDL-cholesterol + (Triglyceride/5}]

6. AFHY din

AolA AT EAe EDTAV} FSIUME o UE
CBC B0l Wil & Ao} Su=A @A siict 89 ¢ wEg
£TP0|E SThtol AL AW STAE "ol & HAA o
dulgos Addd (EsER) FEAHE 8 L a8
flo 28 aEsiict

7. 212X £9] xanthine oxidase 4T &8

LRZ £9] xanthine oxidase®] XT ZHHES Stripe$}
Della Corte™ 22 0}251 xanthine2 712 & &lod 30T, 20
27} 2 A)A 3HE 292 nmojlA MAHE uric acid9] FBEES

§))
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o184 - $hzd - Feld - o124 - BBF - wiE - BAF

AsIAct FHEY U= 7 A A F4N o EHE ©
HRE 1 o] 12 B¢t vkS6l 712 ZEE MHR uric acid @F
€ nmole EEF FAISIACE

8. EAIGH B4

EE A¥ZIE= meanstSEE UEMAL 2 I§0
ZFx]ol gt AAFEAMES 2 £ ANOVAL} Duncan’s testo]
o3 HHBINCE p<0.05 =FolA AL S BHBIRTE

4 3

1. Aol i IXNES FUFH

= E99) uptoll 9t TEHAHE Fut 40|18 257 A
Feo 2N i AEE HFSH Tl ¥id) ESVAHE (TO)
o LDL-ZFAEE (LDL)2 LS ABIE401T0olA 94 A
A £71E%.eH, HDL-ZH AR E (HDL)Y Z2 Feadslolzol
sl A4 JAA Zago] #ETULE EBlZTIAMERIE (TG)
9 A0jME Farlolol TEHAE S0l HId] 74
UA Brigo] BEENOU, 4B FZE UE W & 4B
Sojdo] BETA LA UETE THBEIYC} (Table 2).

Table 2. Effect of feeding high cholesterol-diet for 2 weeks on serum
lipid in rats

Serum (mg/d!)
Treatment
TC HOL LDL TG
Normal diet (n=5) 064+43 312+32  530+60°  685%75
High cholesterol-
%;et (n=15  1830£99° 162+09° 18504114 54725

TC: total cholesterol. HDL: high density lipoprotein-cholestero, LDL: low density fipopro-
tein-cholesterol. TG: trglycende. Values within a column with different superscripts are
signficantly different at p(0.05.

2. H=Q] MES7H H Alo] A8

HUF, EF, GM-1 48T H ST1 4fFo] £ A=
9] 48 7|17t B019 MF Hsle BE dETdM AT Ve
UERIRICE GM-1 A8 Tollle FaalolZ s FAlst AESS7t
£ Hyon, sT-1 dgzol 718 58 AF &718 BSrt £ot
4lo] AT ST-1 AfTo]l ThE 4ol Hish RS
Alo] o] W0l HEHJUCE (Table 3).

Table 3. Effect of mixture of Gastrodiae rhizoma on body weights,
food intake and FER in hypercholesteromic rats

Treatment” ng/g;)%gin Fo((g);dig;z;ke FER
Normal 21%01° 195+02 0.11£000°
Control 24+03° 192%06° 0.12+007

GM-1 2102 201403 0.11001°
ST-1 26+0.1° 208+01° 0.13+001°

" Normal: fed normal det + saline. Controk fed high cholesterol-diet + saline. GM-1:
fed hgh choleslerol—d:gt + mixture of Gastrodiae rhizoma, ST-1: fed high cholesterol
-diet + Statn drug. ¢ Average weight gan durng 3 weeks experment. Values are
means+SE. of 5 rats. Values within a column with different superscripts are significantly
different at p{005.

3. A= WY

2, A1, 01F B 180} FAY Wk 2189 32 1
2 AHBA018 B ZE BTN BAT vl KIY
QA A BIEYCH, 1B B GM1 UBTo) B
ol ulsl B8 WA HI& FAZ A BREAC 21, A
B3} 180 L 24 YTV RAYS BIHX At
(Table 4).

Table 4. Effect of mixture of Gastrodiae rhizoma on organ weights
change in hypercholesteromic rats

Organ weight (g/100g body weight)

Treatment”
Liver Kidney Spleen Testis
Normal 2554006 065+001° 0.18+001? 1.02+001?
Control 378+005° 0674002 021001 094+001
GM-1 355+008° 067002 021£002° 1.02+005°
ST-1 3624008  067+001° 0.19+001%* 001£002°

"V Legend refers to Table 3. Values are means+SE, of 5 rals. Values within a column
with different superscripts are significantly different at p<0.05.

4. £ZUAHE, HOL-ZHAHE % LDL-EHAHE

2 d3oME KRESE F971 ISUAHEX0Z S
B g3 Sy 88 nixle g8e TN KHRERS
S0l GM-1 A8 T F9 ASH2HEA0lnt HFs iz
ol Bigld RO UA EF EZULHE X8 HARIZ o,
ol golA ABEE AEH AYY AEES FoiSH ST1 4
BT A9 FAS LAE BRIt (Fig. 1). HDL-ZBIAHIEY
B2 LESYAREA0IT & IFo dHId GM-1 AFTA]
HDL-ZzlAE&E0] 794 JA E7Hgo] BEHUCHFig. 2).
LDL-ZHAEHE9 Z% tiZ 7ol v]a] GM-1 4 TollA] LDL-
U LB E0] ZAagol HEFUC (Fig. 3)
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Contents in serum(mg/dl)

0

Normal

Control GM-1 ST-1

Fig. 1. Effect of mixture of Gastrodiae rhizoma on total cholesterol
level (mg/dl) in hypercholesteromic rats. Hypercholesteromic rats were
orally administered GM during 3 weeks, Serum samples were obtained and total
cholesterol level measured by kit Bars are means+S.E. of 5 rats. Different letter
on the top of the bar indicates significant difference between groups at p<0.05.
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IFYLHE Al Do KRBLSES MEKE 554

ol Mol AEA BEFO Aol BEFHJTE IS, IS
AB|E40]THS §F thETolA e ERolA BEMES TA
AAHE AEo]l Wol #AHICEL ERBEAEY A/
ENE AHRY) Y50 LEYLHEACIE FREHA K
RAWS 27 2038 GM-1 4B FO HS dulg il S
AHE BRES A PR 5 J[N2H, EFFRT BAGH
7aso] BAEUTE AEE AZY AEE Fod ST1 AE
AT SHAHNE 2T A9 WHEA gUot deE e
2 EEEERRO) BEHUL, AT IV} Ao BHE BAg
Bag & YA (Fig. 4).
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Contents in serum(mg/dl)

Normal  Control GM-1 ST-1

Fig, 2. Effect of mixture of Gastrodiae rhizoma on high density
lipoprotein-cholesterol fevel (mg/df} in hypercholesteromic rats.
Hypercholesteromic rats were osally administered GM during 3 weeks. Serum
samples were obtained and HOL-choesterol level measured by Kit. Bars are means
+SE of 5 rats. Different letter on the top of the bar indicates significant ditference
between groups at pCO.0B.
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Fig. 3. Effect of mixture of Gastrodiae rhizoma on fow density
lipoprotein-cholesterol level {mg/d}) in hypercholesteromic rais.
Hypercholesteromic rats were Orafly agministered the GM during 3 weeks, Serum
samples were obtained and LOL-cholesterol level measured by kit Bars are means
+SE of 5 rats. Different letter on the top of the bar indicates significant difference
petween groups at p{0.05.

6. Xanthine oxidase 4% &8

X0 &% £8 k= LFHLH S0l 4FT E
FollAlE HaelolTop vlold EAXC fAALe BEHA &
RSLE XO P ET} Thh E71FH0] YN, RREEA £
Bl AE 29 RaZoiis YT $ELE X0 8857t
ZAg ATE B 4 URCE (Table 5).
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W

Fig. 4. Effect of mixture of Gastrodiae rhizoma on the morphology
of red blood cell in hypercholesteromic rats. Hypercholesteromic rats were
oralty administered GM during 3 weeks. Blood samples were obtained from heart
puncture. a, Normal b, Controk ¢, GM-1: d, §T-1; C, cholesterol crystah arrow,
fouleaux formation.

Table 5. Effect of mixture of Gastrodiae rhizoma on xanthine
oxidase activity in hypercholesteromic rats

Treatment” Xanthine oxidase (nmele/mg protein/min)
Normal 0668+0.054°
Control 0.766+0.039°
M- 06310064
571 0.668+0084°

" {egend refers to Table 3 Values are meanstSE. of 5 rats. Values within a column
with different superscripts are significantly different at p(G05.
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ol ogh 1% SHAHE & B3 INES o ZUS ol
3t AT TZYAHSA0IE 2571 AJ@E Sprague-Dawley]
PWTollA] FARlolZo] HIs SSHAHE ¥ LDL-BHAHE
o] S5l EMES HWE & 5 AUk ol & 59 U
A SDH WTolAM 2% SHAHE Kol HHY K& AY
SAK BREEOIUCE. KMEAEY Foi7t ISUAHERS #
B AT gEmEmol oW e niXeA AHE &R, Y
23 AN AQY) OE S0l Hisk] KRBEAKS 37
Soi8t FollAlQ fEEmel Ze BalolEH FAksINCH,
AR 2R AQY #Y FoiTol gl 22 ME571 3
SES BT ol gammmel ME EFol KRRAES 0@
B50l 71918t Holgt B8 4 ASLt of7lel Fd MEH
#%7} oloixdo} & Holth. LI ABISA017) K FA
sl mixe BES A &R E6], LY LAHE0E
3t BE oA F A kol nd A4 UA g
o] BAEYOH, HAEESEHOE Be fHEgo) BRAJYCY ol
LZHAEE A7} AR F4dEe she Tz g
2 vl AR BMLE Xeleiycin 7Yk I8t K
MEAHS 3T o8 TolA thxTol HIsh fF 2AV} B
o] 8ol BAFREH), ol KMRBEHY FAZE sk B
M eEo] @EE I ASS MEMNCE MAISH: BRE 8zt
5o, ol2d] A7 FE5| B8 JES MRS /U
& oelEt YR KREAKS 2EXNA/NH BRE 4
B7] S5k TEHAEE AHS ALINA FREAKS 2
T2 #HES £ 37 £ FYNH) £3Y A E, HDL-SH 28]
£ U LDL-Z2Y AHIES ZABINGCE SIS 32 Kk
Bawo ATEd: LA EA0T 3 thEFdl vlsld
B4 YA BFE ZSUAHE XS B AL ol Yol
A ARBTE AEH AZY AOE £0FH A9 FARE BT
BAE Bk o= KMBAKY 230) 83 53UAHES
PR e EQ3 HES HAEES AJABH, GEollAl AHEE
I YE AE AYY EHERS S/MLSIRA €814 KBRS
%85 & 4 Yozlzl Pt I, ol2id 85 SUAHE
KT FHEo) olS XRESK. ZUERE FUAHE &5
o] {£Fol 95t AQIX FHEAHE LE AAES MIER= R0
A KRB =X L FOIMS) A EXol 9B AU T B
gjojob 3lAC) HDL-ZYABIES fra /MBolA aElo) &
i, i Sol AR {2l IFUAHES &E, HMASK
AEe Fl= 2 FHAHEE U™ Y, HED HIF
EMEAHR SoTolA S48 U= Wt BEAUC. MK 5
o LDL-SHAHES LRS S3AHE TR mES KE +
5 29| maw EROE SRS 524711, EHEde &
Rk 20T Ueix Aom™ Froli e SUAHSS m
i MolA ke ERoHs RES Bircle AR YA AU
o). 229 o] %8t RA GFOME NEBADE BE9 F
E ARETE 0 SAHE £ LDL-ZYAHEY0] W
ACF. o] koAl LDL-SAH S S Fakpol v)s] 18
Bl AEIZAl0] HEFolA 2T S9stH EUCU, KREBAK
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9 £ & LDL-ZFAHER thR2 ol vldl /a4 A &4
EACt BEYEEoIL AERKS S5l LDL-S3AHES ¢
Fol ygEAZEe APLE 25 oln] EXshe F44S
HHE 23K & AS0] o dFolM BIERTE . olF
g guigor nNZHUAHEESY BRc LDL-Sd2HES
A7 Aol 5at HEE & Wl KRESIKo| L3dx
HEES /o) Alggteol 1SS AABIET L & 4= ot &
H AN - Mo R MAEE £ BEETY BROE QY
of 7HA] &wo| FEREITT, O1F free radical2 YA LS &
514 XA radical AR A5l ERLIEEE FHAA &
£ EREE, FIREL, 2l RO BR 58 Fllclke A4S
gedd Aot I ARRolMeE 548 YoAS vjgaH
YoiA7} Ao} L4489 free radical YHE REI] EHEMS
A AA F= ASE LEiA Aot iR olzst £Eo) 7o
AA HH ks BHCE RAR ¥ 245 KRl s B2
ol skl "ol RIEL Y. XO& free radical
generation BEE YTIH JOH, free radicalE xanthineE #
BE gl QA4S Ak IHollA] superoxide radicalE 484
ke ASE ¢vid Utk olH HEAM KMESESY Fo=
QIgh X09] &4 AT E 4nE R IIULHEES FR A
Toll KMBEEHS 27 Foldt 48FoA X0 &d 8-t
IEH 86 KiE BETA BRAOZREH, ol KMEA K] Hik
9 BEv EEHS Sdldle 718 g 71 e vEFEE SRl
I g 4 Ark

=z

Y

4

ERESHES €945 0E BRNCE FESHLA S
2HEA0|Z NZYAHEEF S FHRAI A=l KMESHE
g 7T Roldlel A9 s AERE SZU2HE,
HDL-ZHAHE, LDL-ZHAHE, BEHSEN MIE R »
xanthine oxidase®) ¥ BT & FH¢ M, HEY REMEM
2 AfEmFA = KMESE Fololie HyslolEH FAt
o A NS BEROW, 2B ALY By SoTo] 7ME &
2 RE WmeE EIch ES 2o] dFolMT AEH AL
AE RojTo) T2 HE T uld ROsH A dF o) B
Ut WRTEA HilolA Y 2AE AZFHAEHE Aolg o
T B5olA Farol vld) Fold A mmslRom, ol
A w3 HAR01E §F Tl Bl 8T 25U K4 UA
wmslR om, AN 18] 42 2t 4Tl Fo82 #
Fwlx) Qrt nEHAHS0|Z HEE AZoA KHES
B 85 SHAHE Al dEolieE RRESRY B
o7t geollA] ARSEE 2B AEY #Y FTT {ALSH
A thETol Bl5ld 98 YA 8F SZY2HE & B
AlZion, LDL-EH 2B & E3 thx ol Bl KmESK Fo
Folla} Zi4Eo] BEECE. HDL-ZHAHE9 39 XRES

Fo|Fol4] HDL-BHAH Z0] SA4 A swm=EAct. K
MESHS 3+ Fojol 93t MEERS LS SEHEI A



AZHAHE A YoM KRESKS NEHRE ait

BRI R GARACIE 3 Folkle RUHQE EgaoIu
SUAEIE 2F Qo] MK kol L2A BEE YRS,
agH A EA IR HF T Tolile EANolx] HEE R g
A SYAHE ZEo| Bol JFHUCE 12U, KRBEGHE 3
ZF AT AT 2ol F2 StLHE ZEE A UE €

Py
-

oo, EBERT @AGH BWAPEUTE  Superoxide

radical S A5l ACFE 2K U= xanthine oxidase] Gk
e 280 BE ASU2HEA 0TS A8 AT =
BARIO1E 428 Toll HIslH XO7t #Etve] Fald S Ty
A ot cia EmEo] ARNSH, KRESH FoldAs
thAETol 0I5k XO2] gio} Hakt KEQE BMAEIUTE

ol4ol HEERE SEolel B, @AM BHRISE 3

E 9 o= mAENE duidl XHME FEE2E ke Kl
R&RE 530 LHEY KT, HDL-884HES L&, LDL-
FY2HE9 BT ¥ MR 7RUY (ERC] JE ARE 4

2ot
ZAngd
1 2, ol AT, o]0 SHRYHERRE] BIXNES

10.

11.

. EAlo}, &g, B} AlojAE:
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AROIZNL() - +5 Borlel BUANYS SHAY. YoF
B3| A] 30, 368-376, 1999.

A, Beo), AEH, ol SRYEERE SINES

AZI2INL) - 5 SOl BUNSS AT HopHE)
A 31, 190-195, 2000.

. Beol, e, 28, dEE, oliel. FAEEREH g
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