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Effects of Cynanchum wilfordii Extract on Serum Lipid Components and Enzyme
Activities in Hyperlipidemic and Streptozotocin—Induced Diabetic Rats
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Abstract

The purpose of this study was designed to observe the effects of the feeding Cymanchum wilfordii
extract on the improvement of the blood glucose, lipid components in the serum of dietary hyperlipidemic
and streptozotocin(STZ)—induced diabetic rats(S.D. strain, &) fed the experimental diets for 5 weeks.

Concentrations of total cholesterol, atherosclerotic index, LDL, LDL—Cholesterol, free-cholesterol,
cholesteryl ester, TG, PL and blood glucose in serum were significantly higher in the cholesterol
administration groups((group 2(cholesterol+water), 4(cholesterol+Cynanchum wilfordii 3.5g% extract)) than
those in the control group(groupl, basal diet+water). But the concentrations of total cholesterol,
atherosclerotic index, LDL, LDL— cholesterol, free—cholesterol, cholesteryl ester, TG, PL and blood glucose
in serum were remakably lower in the group 4 than those in the group 2. In the STZ(55mg/kg
B.W.)—induced diabetic groups((group 3(STZ, LP.)+water), 5(STZ(LP.)+Cynanchum wilfordii 3.5g%
extract)), the serum total cholesterol, atherosclerotic index, LDL, LDL—cholesterol, free—cholesterol,
cholesteryl ester, TG, PL and blood glucose concentrations actions were rather lower in the group 5 than
those in the group 3. In the ratio of HDL-cholesterol concentration to total cholesterol and
HDL—cholesterol concentration, Cynanchum wilfordil extract administration groups were higher percentage
than in the groups 2 and 3. The activities of aspartate aminotransferase(AST), alanine
aminotransferase(ALT), alkaline phosphatase (ALP) and lactate dehydrogenase(LDH) in serum were rather
lower in the Cynanchum wilfordii extract administration groups (group 4,5) than in the cholesterol diet
group{group 2) and STZ-induced diabetic group {(group 3). From the above research, the physiological
activity substances in Cynanchum wilfordii were effective on the improvement of the blood glucose, lipid
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compositions in serum of dietary hyperlipidemic and STZ—induced diabetic rats.

And particularly,

physiological activity substance in Cynanchum wilfordii was more effective therapeutic regimen for the

control of metabolic derangements in adult disease.
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W3t Q (Cynanchum wilfordii Radix)=
F}(Asclepiadaceae)ol] £3l= thdA YZA
9 ol (FAAAUAAYS, 2001), 2~
A P27t AFAZ o}8HY (Kim T 2002),
Ao s FFHo] Aol WMo ol
AxAoleg UM E HirLE T Fol
Al o] o] 83t (Choi 1998), Aul7t v]E& FE3
o QoA A3 =& B opz oA ¥
Hol FFEe Aes 4#A UH(Kim F 2003).
Fa AMEL polyoxypregnan glycoside®) (Hwang
1994), 91x)&2] phosphatidyl choline, phosphatidyl
etha— phosphatidyl inositol® A
Cinnamic acid, benzophenone, cynanchol emodin,
chrysophanol 5% ##3 o2 RuFo (A
%7 % 2003; Hatano % 1999; Mitsuhashi %
1966; Yen 3 1998). FFgoze FHuZA 7}
grElol o AR mzg AR 2E00)%
2 3L, 0238 23 5o A4 R8-S Vb
A JoHEFFAHAADAAAE 2001 A
1996). ¥t ozt RE(HM), AR (RN, 2%
(), A¥WE) Fol Yolx HF 4oy WE
Soll AEEHB(RAZ 1992), BF AsFAL(FHA
1994) 3 Foh33 oWaze ¥ kel ¢
golx ol olfH: YE AAFHADAY F
2004; 2% 2000; o]9dF, &9F 1999 ¥=A
S 1991a, 1991b).

B, aAPFLe Y F NAGEO I A
B2 SNt 2 nFH2HEEFH 1FAA
gz fude 715y, 4A% 2 A3AE 7
2y A% SO Q% 23HF Wy agl, A4}
FEE w3 2 83U Fo] A (Dietschy,

zr}al

nolamine,

fo o
<

Cynanchum wilfordir, hyperlipidemia, diabetes, lipid composition, blood glucose

Wilson 1970; Miettinen 1975; Sodhi 1975).
IAEFY FEdA F Y F9 ZHAHE ¥
=} 78 A2 dHA gon, 24X FE 2
A, d4 thromboxane Az(TXAz)2l A Fol
EAA =1 QIth(Benjamin, Lau 2001; Elzbieta 5
2000; Hsu % 2000, James % 2000a, 2000b;
McGill 1979; Rifkind 1986, Sabine & 2000).
Z33 (Diabetes mellitus) 27} W7 A 9
34 #)Ao] 9l Langerhans A9 B—cello] 335
o} insulin®] A#3H 7)o FE}A £ o v
= ZX0 7 insulin® glucagond] 4] A7 &
deof AW gAzE 7159 Folol AT diAg
o] FAHY AGe7|A 28 T & #$H¥F
frito] EAAl HI gl n¥Ye] EAQ Aot
(Nepom 1990; Rayfield, Ishimura 1987, Wolff
1993). olaigt Fure] ot ¥ X8 ;e JRA
£ H3X ALado) Fasy Y 5% B4
HF 3¢ ANaste FEAYE Hyste Aol vt
228 Rog B gt
b 2 A7s 98 2 754 37 E 59
ARE G451 e HELE AW FY dA
&3 SHdA AFst 74F 49d a4 2 AR
A2%E AR Y5t 48E Ptk

I Az 3 ey

BT AFo] 6015g2 Sprague—Dawleyd & 3
HAE 5% STFTrREERBEEFEIAE e V)
Z2]0]1E 10943} dv] AMg et AN F Iy
(Randomized Complete Block Design)ell &J3]A 6



W49 Z&do] TAYF 2 Streptozotocin $E2uA 9 HA AAME 2 ZAHN) X G 3

vl 5308 #Fdte 55 A ARSIt o
AL R APAE 72 F & | e F&9
< AFRol ARANZLH, ALY 2EE 20+
1T, 85 50+10%2 FAAAL, P 1247
(07:00~19:00)F71 2 2933t

2 Aol 2 4HZ
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¥

HolzA 9 HPTE Table 17 Zo|, 7]E40]|
o E%F AFAZ 1%, 2XEF 22 Hd8 =4
2 cholesterol 7.5g/ks dietE® T3 2ol2 F9
& 2%, streptozotocin(STZ 55mg/kg B.W.)&
0.01M citrate buffer(pH 4.6)- %o £33 & E7
v FAY dede FEAD AP &
T8, 478 1AYT FEad Halre FE9
& Fojslglon, 52 STZS B FAR o ¥
e B8R F29E A48 A s &
F2o] AFH ARt

Table 1. Experimental groups and compositions
of basal and experimental diet

(g/ke diet)
Ingredient B'asal C.h olesterol itgielept(OSZ’(I)‘tZo)
diet diet .
(1.P.)
Casein 200 200 200
DL—methionine 3 3 3
Corn starch 150 150 150
Sucrose 500 490 500
Cellulose powder 50 50 50
Mineral mixtures* 35 35 35
Vitamin mixture** 10 10 10
Choline bitartrate 2 2 2
Corn oil 50 - 50
Lard - 50 -
Cholesterol - 7.5 -
Sodium cholate - 2.5 -

Group 1 : Basal diet + Water
2 : Basal diet + Cholesterol + Water

3 : Basal diet + STZ(LP.) + Water
4 : Basal diet + Cholesterol + Cynanchum
wilfordii Extract
5 : Basal digt + STZ(I.P) + Cynanchum
wilfordii Extract
«|P. ; intraperitoneal injection (STZ 55mgfke
BW.,, 0.01M citrate buffer sol'n{pH 4.6))
ssAccording to AIN-76™ diet composition.

3. dd=E=2 xaY

AYALE 55379 HZYdE TAZ SN F
o2 vl AFAdPez AYslglon, A
< % 1AL BAZ WF Fo $AT F 3,000rpmol
A 1587 QAR e s 838 Hdte A A
yid=g

4, NEe FE & =H|

Ago] AHEE AEE EAFAA A A
oA WEre g FUsY 32+ R8N 5F
F2 P F a5A A AxRse, ALAUT)
of X@sin £ Ao A&3lgen, #Halre 35g
€ 1000mL 4zt Zeta3d) FHa £ D.W)
700mLE 7F3te] 450mL7} € wj7kA] B F F&
B T2 E7ld &Vn, oA AR Eeke3d)
D.W 500mLE 7}Fsted 350mL7} @ wj7bA] 7HEdA
&qict,

olg} o] &3 F2| Arle) D.W 400mL7}3eto]
200mL7t 2 w7Ax BA F, olEL o
1000mLE "HEO} 35g% ¥EE 2% F 4TE2
Y3 2@t 2 A9 A82 AMgsiglch

5. €88 3o & Zd2HE 7 2
HAlE o Sa2EE olAH 2 55

44 F9 F ZH2HE TEC T ZHxHE
248 kitAl% (Cholestezyme -V, Eiken, Tokyo,
Japan), #8] Ze2HE T FIUEZH2HE F



AL kitA]| % (Free—Cholestezyme—V555, Eiken,
Tokyo, Japan)2 & ZA3gon, ZHAHE o2
HE F=e F ZY2HE oA {228 2H
E FEE 9 oz A

6. LDL, LDL-ZaAHEZ ¥ HDL-Z8]

2HE k9o P

84 LDLY ¥ =t LDL &AL kitAI%(B
—lipoprotein C—Test, Wako, Osaka, Japan)22 &
Aagon, LDL-EZ#2HE ST LDL Ex9)
0.358 T3 #o= FASIGIY HDL-Fd2HE
FEv HDL-ZHzHE A4 kitAl%H(HDL
—(C555, Eiken, Tokyo, Japan)2.8 431t}

7. SMX| X o o|X|Al o] X2k

(=] =2 — lE oo

gAF9 FAANE 3T FHAF FAL kit
K Triglyzyme—V, Eiken. Tokyo, Japan)2.2, Q%]
A F2E AAE AL kitAlY (PLzyme, Eiken,
Tokyo, Japan)2.& ZA3IHT.

Mk
=x=1

8. g4 %9
493 FEE 89 EHE kitAlY (Glzyme,
Eiken, Tokyo, Japan)o.2 ZA3}4c)

9. Aminotransferase 2 M =X

Reitman ¥ Frankel®] ' (Reitman, Frankel
1957)0] Z3) Z=AE kitAleF (24 transaminase
ZA A%, Eiken, Tokyo, Japan)2 AMg3te d4 3
aspartate aminotransferase(AST, EC 2.6.1.1)%
alanine aminotransferase(ALT, EC 2.6.1 .2)8A&
ZR3151om d9le d4 1ml% wit® EAE

10. Alkaline phosphatase % Lactate

dehydrogenaseol &4 £H

¥4 & alkaline phosphatase(ALP, EC 3.1.3.1)
48 ¥4 ALP 34 kitAl% (NEW-K-PHOS,
Eiken, Tokyo, Japan)& AMH-3td &A% on, &
A 1ml? unitZ FASHT.  lactate  dehy—
drogenase(LDH, EC 1.1.1.27)842 LDH &X&
kitA]2%F(LDH, Neo D, Eiken, Tokyo, Japan)22 &
Al 3 1mLB unit2 EAIS

1. 4 Xz

A A3t 4 Agde 43T 7 HdAS %
E2AE AN #3149 Aol P<0.05 FE)
4} Duncan’s multiple range test= 3} T}

1) 384268 € HDL-Z2HE 5=

g3 Fo| FZe2HE, HDL-Fe2HE 559
2 ug 2 B9AS AFE Table 29 #oh ¥3
% 2Y2HE FTv 7|EHOW Fog 1¥
(92.5mg/dL)oll v]s] et A@TA wA YEPRA
ot nZY 2889 £X 9 sodium cholateZ F3
H aX¥F AF2Y 279 149.4mg/dLol) B|E z
AgFTl Wa}Fe 3.5¢% FERE Fod F4
T)A 120.7mg/dLE T4 AA @A dEltod,
streptozotocin(STZ, 55mg/kg B.W., L.P. injection) 2
2 29 94 84 48769 137.6ng/dLo)
Hjgte] Wty FEAL FoJF 570 98.8mg/dl
2 g4 9 FZe2HE w5/ F9FHoR b
Huo

HDL-Zd 282 3%t 27(21.0mg/dL) Z 3&F
(21.8mg/dL)ol) w]3l Matre FEAG FoAFoR
A 24.5mg/dL(43), 22.6mg/dL(5¥)E Tha F7HHY



WalrQ F&90] 2A¥YZ 2 Streptozotocin

gy 849 93 A4 £ 2L = 9% 5

. 2Z¥2H 20 g HDL-ZH2HE Bk ¥
2(14.1mg/dL), 32(15.8mg/dL) E.ct W2 F
2 Fo9] 47(20.3mg/dL) B 57(22. 9mg/dL)oﬂ

=2 HEE Yehidxn, FHAAFE
(6.1), 33(5.3)0) nl8] 47 3.9 & 57F0| 3.42 ‘s%
A debdod, gizF (1%, 2.8)9 FFAE v
2] Zapgich

33 Z2HE v
xlis} :L]-gt_]o] glouq

2o e £

AAER)A A8 9
élOl Adg FHHE AP

TH L ¥ ZxH, F9 5o 9L v Jo=z
4 A ,\lE}(Takahashl < 1987; Takita 5 1989).
ugd B Ag A3, g5, WEse 5 4F

FAANE FAT IAYF dHl JoAd F FF
A2HE §FE ZAAATE Yin $(1992)8 Bu1
g o}, AAEF 4 Fd R Ak A
g4 FEA9 Fod 3 ¥H FZH2HE &
9 A3}, HDL-ZH2HE $59 4% 2 59733
A Agt ToZ vFo Mol FH AAMNM &
A7t d= Aoz vehgr.

Table 2. Effects of Cynanchum wiffordii extract
on concentrations of total cholesterol,
HDL- cholesterol, ratio of HDL~
cholesterol to  total  cholesterol
and atherosclerotic index in serum of
rats fed the experimental diets for 5

weeks
(mg/dL)
Total HDL-  (B)/(A) A
Group* cholesterol  cholesterol X100 Ie.a
(A) (B) (%)
1 92.543.4™" 24118 261 2.8
2 149.445.7°  21.0£1.4> 141 6.1
3 137.645.1°  21.8+41.3* 158 5.3
4 120.,7+4.1% 245417 203 3.9
5 08.843.8°  226+19® 229 34
*See the legend of Table L.
=Atherosclerotic index ; (Total chol.-HDL-

chol.)YHDL~chol.
w=Mean+S.E.(n=6). Means in the same column

not sharing common superscript letters are
significantly different(p<0.05).

2) Low density lipoprotein(LDL) ¥ LDL-Zd|

2HE ¥&

84 T LDLY LDL-ZHY2HE FEE Table
3949} Zo], LDL ¥EE 27°] 312.3mg/dLE 7}
A A JehgAw #waee ABAYER 35g%
FZAS% Fo9F 47(228.0mg/dL)o] WHEZ(IT,
183.4mg/dL)e] F&Eole wAA R ou F4
UA Fka, STZ @5 FA7(37)9) 261.1mg/dLE.
ot Walre #&Y FoATFU 570lA 214.0mg/dLE
FYAQA ZAE BEE 7 Uik LDL-Fe~
HE 5E& 7 &3 oA LDL $59 22 7
& YEii

g3 LDLE HE EWH Ex AF F9U
receptordl] Z2#HO} 17 7l ZHA AAHE
Zo]5(Goldstein, Brown 1983), LDL-receptor %
Sl Ago]l A7AY 840 #A=W LDLo] A%
317 %3ln ¥ Foz fejslnax ¥4 F LDL
%7t 458 "dolkn S} (Applebaum E 1984).
§HH, Smith(1974)°)] <3l LDL-Z&H2HEL F
HAEEY Fg utgog ZTulviol) Lz
FH2H g8 & 2 Z“PQOE*A} AR E 2

A7le dAgn Bugh b gict

Table 3. Effects of Cynanchum wifordi extract
on concentrations of low density
lipoprotein  and  LDL-cholesterol  in
serum of rats fed the experimental
diets for 5 weeks

(mg/dL)
Low density LDL -
Group lipoprotein cholesterol
1 183.4+12.8°  64.2+4.4*
2 312.3+14.9° 109.3+5.2¢
3 261.1£13.1 91.4+4.6°
4 228.0£12.1° 79.8+4.1™
5 214.0£10.8° 74.9+3.1°

*See the legend of Table I.



6 B@F

=MeantS.E.(n=6). Means in the same column
not sharing common superscript letters are
significantly different(p<0.05).

3) fre] EH2HE 2 Fe2HE d2HzE v

83 39 fg ZozHE, Zd2HE dzHE
2 FEH2HE g FH2HE o2HEY ¥
Table 49 Zt}. #2 Fel2HER Fe2HE
diHZY FEE IXNEF FE AP 272268
ng/dL, 122.6mg/dL)® FxA Y BET (3T,
24.7mg/dL, 112.9mg/dL)oll ®l3| Wa}eQ 3.5¢% A
YA EL F&A FoTU 47(21.1mg/dL, 99.6mg
/L), 5F(19.4mg/dL, 79.4mg/dL)olN & FEE
YehilL, SE2HE o2 vt gz A
3t e} APl A v &) HAE B

Zy2HE2 PL} ¥4 XY F9 HFoz
o= AW ester 2FS & Z2HE oA
Ha ol 70%, 231 0%s FaPez EAd
(Yi, Rhee 1996). SH2HE o2HZ vl Asie
AR A AFo|nj, nFH2HE EFYW 4
$HE Aoz g2A ot (Kim 1980).

o

Table 4. Effects of Cynanchum wilfordi extract
on concentrations of free cholesterol
and cholesteryl ester in serum of. rats
fed the experimental diets for 5 weeks

(mg/dL)
Free cholesteryl cholesteryl
Groups cholesterol ester rat?gg%)”
1 17.441.8*"  75.143.0° 81.2
2 26.842.2° 122639 821
3 24.742.0°  112.943.6° 82.0
4 21.1£1.8°  99.6x2.9" 82.5
5 19.4+1.8°  79.4125° 80.4

*See the legend of Table 1.

«=Cholesteryl ester/Total cholestero! x100

wMeantSE.(n=6). Means in the same
column not sharing common superscript letters
are significantly different(p<0.05).

$)F4 AT QA v=

Table 594 Bz uie} Zo] 4 5 FHAE 2
A4 Foe uABF(2F, 131.2ng/dl, 145.8mg
/dL) 2 streptozotocin®.Z HEHE P4 #HH A
HAF(3F, 120.1mg/dL, 136.5mg/dL)el RAA, th=
9 17(81.4mg/dL, 113.4mg/dL)oll v)3) o} AF
T4 A A Uettod, AT ol oA
v ZY2dHE 9T 27 vdlo HEee F
&9 Fo7Q 47(98.6mg/dl, 121.0mg/dL)o], EFH
Fx G AU 37 vjE Hire yEA
24 &9 FoZU 57(92.5mg/dL,119..4mg/dL) 9]
TR RS Y By

3 F49Ad9 F=AF 4L ZAEE H
A8 lipoprotein lipase 7} chylomicron 3}
VLDLY £34& Fvisl7] wi&olvi(Kinnunen %
1983),

polyunsaturated fatty acid® QUA2& BF A&
o2A ol§&g MR ¥ F AAE =
€ A7tk gt} (Faidley 5 1990).

Table 5. Effects of Cynanchum wilfordii  extract
on concentrations of triglyceride and
phospholipid in serum of rats fed the
experimerital diets for 5 weeks

(mg/dL)
Group* Triglyceride Phospholipid
1 81.4%3.4™ 113.4+3.9°
2 131.244.7° 145.8+3.0°
3 120.143.8° 136.5+4.6°
4 98.6+3.0° 121.0+4.0%
5 92.5+3.2° 119.444.1®

*See the legend of Table I

*xMeantS.E.(n=6). Means in the same column
not sharing common superscript letters are
significantly different(p<0.05).

5) §3%k

el ABHER FEA axEF € 2
24 R0 digk 83 F=d s F3e
Table 69149} Zol, STZE &7 FAIR}F 37(385.8
mg/dL) ¥ 5F(308.8mg/dL)o] HEZTQ 17(166.8mg



AL FE90] TAEF % Streptozotocin FEFRA A B ALY R A2 vl 9% 7

/dLyel wis) 953 2A Jehgod, @ 33
Ag FAF 5T] 3T HEA W3, 27(197.2
ng/dL) BTt 47(177.5mg/dL) 8} TEIt #iHE A
& FO2 pjFo] Hol, WL FEH HHR ¢
) 43 At aFst de A2 Aedr

#H, 4% glucose 92} hormoneol] 9J& =7
Ho, glucosed AET FEI} BAAE FAde
insulin® ¥F glucosedsTE ATIAI7IH, tAl o4
ZAol2 nX¥FS HEG 2 AFHG vt Fd
oA HAH7T dhe Fwel oA A K¥F
% glucosed AIEY #94E dAge a%o2 29
Z 2tHYi, Rhee 1996).

Table 6. Effects of Cynanchum wilfordii extract
on concentrations of glucose in blood
of rats fed the experimental diets for 5

weeks
Group* Blood glucose(mg/dL)
1 166.8+7.2*"
2 197.248.1°
3 385.84£10.8°
4 177.546.5°
5 308.8+8.4

*See the legend of Table I
«Mean+S.E.(n=6). Means in the same column

not sharing common superscript letters are’

significantly different(p<0.05).
2. 83 Feo| 54 4

1) Aminotransferase(AST, ALT)S] &4

Walee FEN0] uFPLHE Fo(2E) ¥
STZRH(37)o &3 8% F AST 2 ALT ¥49)
e 9%& FEF A Table 73 2o

s—AST #M& 2%  8l3unit/mL, 3T
75.8unit/mL, 4 76.5unit/mL, 5768.4unit/mLE 7]
E2olt Folg 1T(66.8unit/mL)o) wHIEA EA
velgoy, wWiso YHEHEHY FE2L F9

(4%, 5T)E Usty #Fasle Aoz Yepgd @
H s—-ALTEAL g7 17(24.4unit/mL)ol H]
8 22(30.2unit/mL), 3F(27.8unit/mL), 4T
(28.6unit/mL), 57(26.5unit/mL)o} A F71€ AL g
yebsou, Ml $&9 JFoE Qg AgE ¢
o 94 gl HES #FF F7 AUk
3 Fojo] AN E7} He AST ¥ ALT 49
7he Adiake Aslz 3 AFAHE Folis} A

w2t w44 gd, £8 S 98 g%z wEy
of etz oz ¥2jA JYrHKim 1980; Yi,
Rhee 1996).

Table 7. Effects of Cynanchum wilfordi extract
on aspartate and alanine
aminotransferase (AST, EC 26.1.1 ;
ALT, EC 26.1.2) activities in serum of
rats fed the experimental diets for 5

weeks
AST ALT
Groupe Activity (unit/mL)
1 66.8+3.3"" 24.441.9°
2 81.3%4.2° 30.2+2.4°
3 75.842.9° 27.8+2.2"
4 76.542.7° 28.642.3"
5 68.442.8° 26.5%2.4®

+See the legend of Table I.

w=MeantS.E.(n=6). Means in the same column
not sharing common superscript letters are
significantly different(p<0.05).

2) Alkaline phosphatase(ALP) @ Lactate
dehydrogenase(LDH)9) &4
Table 82 ¥4 ALP ¥ LDH ¥A& Yehd A
o2, ALPY &4 WFL 7|20l Evhg Fod
279 179 22.8unit/mLol &} o} APl
A gA veistod, nxdF 29 27(33.4unit/mL)
7} streptozotocin® 2 H2E BxA IFH APEQ



37(28.7unit/mL)e] Hl3hA wWalro 9 ATHE
4 29 FA4F 4F(269uni/mL) P 57
(24.3unit/mL)oll 4] ALP9] #Ao] ZxHE ez
vEeldtth. B HaAo 3 ALPY &4o] F7t5
o, 2AgF R} F& wHgd A
ALPS] 840 F7HHE Aoz, oA 2FFAL vl
Aol ozt BAToEN A FH2HE vt
BEdte Aoz g2A Arh(Kim 1980).

44 5 LDH 8AL t=F(1F, 889.7unit/mL)
o ®aE A TN wA Jekged, 27
(1369.2unit/mL) Xt H34L 35g¢% F2AE
Fodg 47(1191.4unit/mL)o], 37(1120.6unit/mL)
B} 57(987.3unit/mL)o] fejHoz Fadhe H
g eI

ydur¥og LDH B4e 1A¥EZo #47 3}
ol Aure] oz Qg FF 2y Fold 7
" Ao AlgHY, Balgee FEAo] Foo st
o] LDH 4o #2HE Aoz YePdtHKim
1980; Yi, Rhee 1996).

Table 8. Effects of Cymanchum wifordi exiract
on alkaline phosphatase (ALP, EC
3.131) and lactate dehydrogenase
(LDH, EC 1.1.1.27) activities in serum
of rats fed the experimental diets for 5

weeks
Groups ALP. ‘ ' LDH
Activity (unit/mL)
1 22.842.4™" 889.7+27.4a
2 33.442.7° 1369.2+32.9
3 28.742.6" 1120.6+28.8°
4 26.912.5% 1191.4426.7°
5 24.342.4% 987.3+25.1°

*See the legend of Table .

«=MeanzS.E.(n=6). Means in the same column
not sharing common superscript letters are
significantly different(p<0.05).

V.2 &

%44 2 7|54 Holedx JHEAE 59 ARE
g451n Qe W AAEHELL A
AFUAEE SN AFste Z4F AHUY oW
2 28 o] g A PAE AES] A,
Sprague Dawley Al & 3F o] 7|E4o|g T3l
W2F(1E)F A, ZY2HE 522 fdd 174
Y3 Z(23), streptozotocin (STZ 55mglkg B.W.,
LP. injection) 22 38 YA Ad ST (D),
AAEF o Wapre 35g% FERUT), T
T AYPe| Wakre 35g% FEAGT)IE A%
Foste 53¢ A9 AMES 2d, 8% FEd2H
& %% T948A%, LDL ¥ LDL-EH2HE,
8 FH2HE, FU2HE d2HZE, T4, <
A4 5 2 89 v 52 2AYFE@D)A ¥
A WalrQ 3.5g% FEAE FAT 47NN #
9oz FAHYOH, STZoZ fid Ty A
PEET(BT) B W FEA FATGD)
A Ag 298 #3E 47 ANtk HDL-Eel&
HE 5= 9 $Z2HE0) U3 HDL-Z32HE
o F= HlE 2¥RY #Eee FEAE FAT 4
To], 3TRT 579 F= F Hlgo] ¥ Ao Y
12558

YAFo] AST, ALT, ALP % LDH A ¥E2
230 vj3) Ware FEAE FAUT) oA
AdtHEe Ao B ¢ UL, 3T HHAME 52
o] ZaHE Aoz Yewth ol4Y ZAAEE 1§
o] ¥ o, Wale Fof AgHEHo g3 % &
Ao A AN EF7t e AR AlgHY, B3
2 R AYAL Fofl TollA L& AUE O 2 A
o a7t gl& Aoz FAHT

m F09 2004 58 25Y

ot

r

aF

AW, AR, A, wA13H2000). H42. o 9
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