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The Effect of HK-1001 Pharmacopuncture on Hyperlipidemia Induced Rats

Kim Ji-Nam, Hong Kwon-Eui

Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

ABSTRACT

Objective&Methods The purpose of this study is to observe the effects of HK-1001 Pharmacopuncture at GB34 (Yangleungchean)
on hyperlipidemia in rats. The author performed several experimental items to analyze the levels of various

components and enzymes in serum, urine and liver, as well as the histological changes of liver and aorta.

1. HK-1001 Pharmacopuncture infusion solution increased the cell viability rate, DPPH radical scavenging
activity and HMG-CoA reductase inhibition rate in rat liver cells.
2. The levels of total cholesterol, free cholesterol, LDL -cholesterol, phospholipid in serum and Al(atherogenic
index) were decreased, and the ratio of HDL to TCL (HDL/TCL) and the level of TG in serum were

3. In the HK-1001 group, serum GOT was significantly lower than those of the HG group and the saline group,

Results
increased as compared with those of the control group.
and serum ALP was significantly higher than that of the HG group.
4. Hepatic GSH and catalase activities were significantly increased as compared with those of the saline group.

From the above results, it is suggested that HK-1001 Pharmacopuncture at GB34 has a therapeutic effect on

Conclusion
hyperlipidemia.
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Table 1. Composition of HK-1001.
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HK-10019] oFAQE 45t £¢= h5o], 444
flaskel YL 74 500mLE 7I8to 3A17F &<
shaking water bathollA #-&3%F & ojasigict, o2ty
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o] cytosolic fractiong 411, 71 HHE FUS &<
0.1M potassium phosphate buffer& 7}sto] HetA|A
microsomal fraction2 ATt microsomal fraction
2 glutathion®| =3 MDA FFe
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Fig. 1. Cell viability rate with various
concentrations of

H K-1001 HAS.

Values represent the means + SEM of 3
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experiments. **:
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p<0.001, *: p{0.05
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Fig. 2. Effect of various concentrations of HK-
1001-HAS
on DPPH radical scavenging activity.
Values represent the means =+ SEM of 3
idependent experiments. ***: p{0.001
compared to 5% HK-1001 ms. T
T:0<0.001, T T:p<0.01 compared to 2.5%




H K-1001 20| &F2| ux|@S0f olxl= & 45

. ROl MG -CoA reductase &4 AR
HMG-CoA reductase 2] /4] control®f B]3}] &
ol5H7 oAEglon, HK-10012Fdo9] 7} 7hagh
o] wgl HMG-CoA reductased] 4 JA= 5715k=
A= YEtW St (Fig. 3).

2) 2%

Aol viste] 2ol 7 FAF 2I5pA 37kt
100, HK-10015204 dzol vstel 2t £A} 2
astgont, $AR fel4e gelrh(Fig. 5),

alll

Control % HE-1001 25% FK-1201

1% HK-1001 01% HE="001

Liver weight (2)

Normal Cenlro

Fig. 3. Hepatic HMG-CoA reductase inhibition
rate of
various concentrations of HK-1001-
HAS.
wrk: p(0.001 compared to control group.
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Fig. 5. Effect of HK-1001 HA at GB34 on liver
weight in rats
with hyperlipidemia.
Values represent the meanz SD(n=8).
*:p{0.05, **: p<0.01,
w0k p{0.001 compared to normal group.
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Fig. 4. Effect of HK-1001 HA at GB34 on body
weight in
rats with hyperlipidemia.

Fig. 6. Effect of HK-1001 HA at GB34 on the
liver index in
rats with hyperlipidemia.
Values represent the mean+SD(n=8) .
#*:{0.001 compared to normal group.
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7+ 37| 2] Ao 4] 2=AdE2I Total cholesterol, Free cholesterol, HDL, LDL, Triglyceride % Phospholipid
£ S43FtH(Table 2).
Table 2. Effect of HK-1001 HA at GB34 on various components in serum of rats with
Parameter Normal Control H.G. N.P. Saline HK-1001
214 .4 125 105.6 130.6 117
Total cholesterol 59.2
+7.694 +23.093 +13.398 +9.788 +38.102 +17.103
3.8 19 18.6 11 16 15.8
Free cholesterol
+2.775 +3.162 +7.57 +2 +4.637 +4.764
84.2 73.2 67.92 66.724 72 .46
HDL cholesterol 40.6
+5.497 +5.11 +7.121 +6.736 +8.75 +10.332
8 34.4 32.75 24.8 32 33.6
LDL cholesterol
+1.871 +3.362 +3.961 +4.324 +2.345 +6.066
14.6 27.8 26.2 26 19
Triglyceride 25.2
+6.943 +4.561 +8.04 +7.497 +5.148 +3.082
- 95.6 137.2 133 118.8 121.8 132.6
Phospholipid
+6.465 +15.32 +14.265 +7.95 +9.783 +15.076
Data were expressed as mean®SD (n=5)
(1) Total cholesterol (5) LDL cholesterol

AAtol| v|sle] o Zgtof| 4] €3 Total cholesterol ©]
Fo5HAl 71k, HG, NP+, salinew, HK-
100104 tztel vlsto] F-2JstA] 7hastoiTt.,

(2) Free cholesterol

AAFto]| v]5ke] tjZRTto|A] &= Free cholesterol ©]
8951 2715190 NP, salinew 2 HK-1001+¢]l
A o=l Hlel A}t OV AN ol LA Qiie

(3) HDL cholesterol
Akl H[slo] = AlglitolA] €% HDL cholesterol
o] F-9oltA F7Fetglrt.

(4) HDL/Total cholesterol

¥l vIsle] tizatoll A 5 HDL/ Total cholesterol
o] {ol5tA Hastgoen], HG#, NP, salinew 2
HK-1001<0llA4] thztol uls) f-2JsAl 571kt

Yol vistod tizstol|A €3 LDL cholesterol ©]
olsbA| 271819l tizo] vlslel HGL, NP, saline
9 HK-1001+24] LDL cholesterol®] 73451324 HG
2 salineZ 2 HK-100120) 4= EA414 S04 gloict

(6) Triglyceride
Adstoll vlgte] tiztollA B Triglyceride7t 7t
235t9om HG, NP, salinewt @ HK-1001 0]l 4]

tjzstel] vl S7Fskal ot EA14 frold2 flsi

(7) Phospholipid
g/dtoll vlste] tiztoll 4 EF Phospholipid 7} -
ofstA S7Fsklem, NP+, salinew %! HK-1001<¢]

A 2ol vls) At ot BAH oL gl

(8) =M 324> (atherogenic index ; Al)

gdwtell Hlste] tiatoll A MBS f-2l5H
Z715k.0m NP 9 HK-100120)A] tiztol| v|5}od
Aokl o, HK-100120 4= A4 2/d2 §lsleh
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2) 54 84
7} 3179 @3 o 2 RE ALP, AST, ALT ¥4 LDH 58 57453t} (Table 3).

Table 3. Effect of HK -1001 HA at GB34 on various enzymes in serum of rats with hyperlipidemia.

Parameter Normal Control H.G. N.P. Saline HK-1001
ALP 353.6 322.6 267.2 306.6 340.4 373
+76.402 +16.682 +19.33 +34.428 +39.539 +47.88
AST 344.2 367.6 392.8 347.6 426.8 219
+81.3 +110.19 +38.713 +65.854 +51.183 +20.285
68 90.6 150.6 121.2 148.8 113.2
ALT
+12.43 +19.45 +43.24 +35.39 +49.93 +55.859
LDH 1908 2206.8 2263 2372 2120.4 2352.2
+167.22 +199.68 +210.66 +125.11 +276.26 +295.709
(1) Alkaline phosphatase (ALP) 6. I BA
HK-1001+2] &% ALP level> HGwol B]5te] & A3 Salinewt, HK-1001+-04+& glucoseol o
ofgt 2742 Lhepict, 3o] ©4u8-3 Uehfglont g2, HGZ % NP2

(2) AST

ol wlsted o
AST7} 92t Z7kstgiot BA
HK-1001<+¢] €% AST+=HG+ ¥

Fofs7 st

z7, HGZ ¥ salineZoll4 &3
golL glgjom

! salinewtol| B]3}o]

(3) ALT
AAFol v|5te] iz, HG:, NP+ ¥ salinetol|
A BF ALT7} S71stelou BAA #9442 glglon,
HK-1001¢] €% ALT+= HG+-, NP+ ¥ salinew-°]

ula) gasstont, B4 fede gl

)
gdol visto] thg el @ LDH7E 5715k
O EAZ R {ol5t 2fo| 7} YERR] 9kt

A= Img/mLelste] Fduke-2 Uehfqlch tjzte]
urine pHE= 72 A<t 90f| Blste] @A Uehste
HK-1001++2] urine pH+= 7.52 YeRHTH(Table 4).

7. 2L A BM
F 2A 0 22 E] HMG-CoA reductase2t SOD

activity, glutathione 5%, catalsase activity S 575}

MT;]' Table )

1) HMG-CoA reductase activity

Al vlste] dizt, HG, NP+ ¥ saline ]|
] HMG-CoA reductase activity7} 3234 5715+
ow HK-1001+¢] 77 HMG-CoA reductase

activity = 274 salineoll B|3} F-2Ja1A A3kt

Table 4. Effect of HK-1001 HA at GB34 on urine glucose and pH in rats with hyperlipidemia.
Parameter Normal Control H.G. N.P. Saline HK-1001

glucose - + + + - -

pH 9 7 8.5 9 9 7.5

Data were expressed as mean®*SD(n=3). Glucose; =+ :1, +:2.5, ++:5, +++:10, ++++:20(mg/mL)=
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Table 5. Effect of HK-1001 HA at GB34 on various hepatic enzymes in rats with hyperlipidemia.

Parameter Normal Control H.G. N.P. Saline HK-1001
HMG-CoA. 54.321 91.124 85.185 79.012 94.443 65.432
reductase activity (%) +5.685 +5.685 +7.407 +8.553 +1.852 +5.658
92.522 93.439 97.137 91.02 101.835 69.3085

SOD activity (%
v +6.148 +6.432 +5.687 +5.928 +4.96 +7.997
Glutathione 155.19 118.931+1 134.778 132.125 112.389 155.222
Conc. (umol/L) 4+15.416 0.418 +11.338 +14.108 +8.361 +8.105
Catalase 176.26 126.02 141.267 138.207+ 128.877 146.62
activity (U/mL) +0.087 +3.007 +0.785 4.627 +0.894 +1.444

Data were expressed as mean®SD (n=5).

2)G

é’b ] H5to] salinewollA 7 GSH activity 7t
foatA Zasdon HK-10012 7ty GSH
activity+= saline<*ol| v|sto] §-9}A 71513t

3) SOD

AArto] vlste] iz, HG, NP ¥ salineo]
Al 71l GSH activity©ll -9t W37} ¢ilon, HK-
100172 7} SOD activity= thz#, HG, NP+
4 saline<ol| Hto] f-215HA] Zhaxstict,

4) Catalase

g/tol vste] thE mE AdtolA 7y Catalase
activity 7} froJsHAl fastion, HK-lOOl—TLQJ 7Hy
Catalase activity+ 2w, HG, NP ¥ salinew2]|
Hlgto] o5 5715kt

AAFo] B|5ke] tZRTolA] Sz g2 AE] HHo]
ZAAH AR A =0 HK-1001-2] 7ERZ]0
57b810) 2pajo] ozl vlsle] ZH4:513ic(Fig. 7).

C.HG

X
-
H

A. Normal 8. Control

F. HK-1001

Fig. 7.
with

Histological analysis of liver in rats

hyperlipidemia (SBB stain) .
2) tis
gdtoll visto] tzatofA wit o & %4
RelaiA 271t
o] thz<tol Hlsto] 4

2]
o, HK-1001ol A= &-242] 204
stolct(Fig. 8).

A. Normal B. Control

F. HK-1001

E. Saline

Fig. 8.
with

Histological analysis of aorta in rats

hyperlipidemia (0il red O stain).
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olofl tigk A E+= Ao ao] 7|o] Eu, FF| H¢
o= AEAE 55 WHstoloRsith 3-67HU7te] Alola
W, &5, 39 Y HgEae= &35k LDL
cholesterol ] s=7} 190mg/dLogolAY, Ada A
2] I RIA7E 2714 o4dolw Al LDL cholesterol 2]
F5=7F160mg/dLol 3Rl 735 eka e e efsfoRzit}?,

i A= XS0l S glovt <l AR
FKrm >l “AZHE, ARSIl sto] X &ake]
o] Qlrtar Bl glom MAFFL ugFen]] mpA}
g SO R EA K, TEIESAE 2o, ARSI,
REE LS 5= doA s Eokal Kokeh X2
2o A=A & el si7) Hol HEe] Hol
Hohar Hgkom o5 el UAES IEERE] &
Sh=tl ERRIRIERSIE, 1 S8 gl sle
o FRERS A R O] 7T Ele Aot

e FAYAT AaRe dFoE FFAa
Holglare st At oFEa Hof] ZAsto] 2HAte]
o] 3ot 8T =S Agsta AHALS =Y
o] F=Uste] =g} okEo] Aol el T A8
ejsto] AWs A7l W, e 4t m=
1, ZBAR7E B 9ol AT 4= qlom, Ao
AR 8 4= Q= 5] Aol b,

S Frer, by ERoletals shH, RARECS] &
+7Rol NG 5 Ardriolth. SHSHEIRT, Lk
a5o] lof i, FareE Qe WAYFTHL AR = 1L
A 850 A 7ol A o= S8 4= ek,

SHEESHY] HK-1001-2 ¥R, Zp 87, B4R, 4=
o]Fo]%l Aot} it Am|t v v] of Be] 2 HR ST
#elaL Flieiehe Bsol ol iFE R, =9 o4
356, B8 A4, 47ES, Audist, o4, I
AY, 55 AEsk= Afoltt. i T %9
FA2AZS AT BAPGAR iRE & Fokal A& o
Alst kE wiEA7|0L £715 7lekebsl= Ao] SlofAl
fite, B8, KE R, AMEARO] S-8E), Bk
3 29] JolRa = FHHARL, BEIHE, BRIEIRESH=
a50] Qo] HElFEA, gAY R A% T ¢, @
o] Uz A} Fo] Daba] Fo] A ML 42 S, AL
old, HHEANE, 1LEY, BAlE, oS AEshz Exo
o}, feife nlube]obiul ) Jbskhl, M 5o R
#YF 23712 FolFH IRE oA kL s A

AZl= Bsol QoA FEMIRR, Mot 1, HR 51
R, DEkelol, A, 9Ee Aseleg AR
o,

olof| A= JakH o g A FHZ0] AR EIFrL Yok
I AR A, SFR, B, SRR o] R olX FofEgt
A HK-10012F0o] 1x|4} 2o]g TR E=S 0815} 3

23he 2412 B BBt
4k Biz1e] 70 HK-10019F91S ofe] e

A2t & A2 AEES ST 29 A

controlo] vl3lo] RelakA F7kektn obele] sk

O A2z FA avE 4 4= UTh(Fig. 1.

og] 522 HK-1001¢Y o2 DPPHAASS &
Aot 47, BE FXo4 DPPHAASS VeIt
DPPHAA 5ol 3¥ =2 A3 &4 71 4= 9o
1, AR} 52 FuA e wo] vk dEA ol
P, HK-1001 2R o] DPPHAA 52 oF3lol 9] s 7}
Al met = o9& 0w Fasto] HK-10019F3 Y
o] it F I FaXE 5ol 5= 4 = USiTH(Fig. 2).

HMG-CoA reductase+ cholesterol thAFS: Z2&3k=
FQ 348 4R glon HMG-CoA reductase2H
JAl= Icholesterol B85 SHAZE oW - X =2dh=
o] §-835F Zlog HuEoQiopt® & AFoA A4
2 AFst 3F < 7oA HMG-CoA reductase S 22
st HK-1001 <3 H-& A st 23 HMG-CoA
reductase 2] 2/J°] control || H|sto] F-2lakA] AA= 9]
t}, HK-1001 9N 9] 57} gl w2t HMG-CoA
reductased] 4 AA= F7I6ke FFE Ve
(Fig. 3). Wk HK-10019F49e Ticholesterol 85
I FHFSE oA - N mShe B} LS A0 AR,

A52] Msk= @A FoFe v]A g Ko &gt
o A28 Triglyceride, Total cholesterol, LDL
cholesterol©| T4k Fafs HolF=ar ol 2 A7jo]
Al i 2R FRAE S A gl vlske] oy
ZolA FYHA =2 EFAE Hetlglen, HK-
1001 oA Hjztol Hlste] W2 wRAE YeEpfidich
(Fig. 4). A¥FE T 29 115 H&sto] FAE 549
A} Ad<tol| v|gte] tjztol|l A AT 5-ol8kA 57
stedtt, HK-1001ollA iztel vste] 7HEAZE 24
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o
Q
lo

Fo, A4 Fode U (Fig. 5). HHEE &
o] MRS ALK At Adtol Hlsted EH ol A
izl %ﬂff}‘;’i‘:} HK-1001<oflA] thzztof wisto]
ol gastgou, FA4 o4 Itk (Fig. 6).
1%e] ZAato A HK-10019kdo] 228 2 Qlsh
AE 7%, AL S7F 28jal 2] F71e] A9

lo dn

ri do o

T

l

O

frasitaL ofsf & = Uik

&29] Total cholesterols%= AU 2|2 ThA} oA+
AFEZA Fasty G Yol Faolif wo] EAsHA &
W 1A EFo] e ST 8 %‘ﬂol 2]
op® B AlSlof| A €3 Total cholesterol levelS 43t
At AAdtol| vlste] thztoll A f-olsHA —7}°P on
HG+, NP, salinew, HK-1001oll 4] thzto] uls}

of

o] FolotA 4SS AL Free cholesterol level> 4
o Hlsto] ol folstA F7lsten, NP,
salinew % HK-1001*ollA] thztol] vlste] dastgl e
U SAA 59482 UehA] gkt ool Aol A
HK-1001¢]do] ax@For fE uSHadHEE
9 Aol frelgt aTkE Uehd A o8 AbREt,
Mol A HDLo] Rolzlth= Zif_)_ %‘3—‘1‘%‘ < dor|
7] & et He AR, IAE
o1, AR OT oSO HDLOI o How W
Ha P B AFoA] &5 HDL cholesterol level =
S A1} Aol vlste] =E AdTolA 5 HDL
cholesterol o] 2514 57151%3L, Total cholesterol |
tf$ HDL cholesterol 2] H|E 733 23t <kl vls}
of dizollA FostA Tasteon, HGH, NP+,
salinex ¥ HK-1001 oA djzgtol vlgte] P&
HDL/Total cholesterol®] -3-2I517] Z7151ict.

LDL-& & 60-70% 2] cholesterol-S ¢4k} Q)
o small dense LDLYIAE 7HA]+= %97} large
buoyant LDLYAE @] 7[A&= Z9HT) 3] ¢ &&
e I ES Holal, 5 %7 100mg/dLo]
Q1 7S ks A%k AFEC] 7o) ol STk A
o2 HuE oy, B Ao 3 LDL cholesterol
level& Z743F A1} A4t vlste] tixatollx oJshA|
F71etom, ool vlste] HG, salinew> % HK-
10014 st ot A4 79442 ¢lslet.

WA FAEoA WL oA EES A
Jcholesterol @5 GE5FHE k= cholesterol
Triglyceride7} 2% S7H “&3Hy 1A P57 0] 7}
St gejjojob?. EF TriglyceridesEr AWAHE, 3

rJ; rloiv J:i 2

of T, 2] o B 2], AEERAeA Y] g 9 A
& o2l 7 2ol weh gebink?, ITriglyceride
5 A dEons WHEHY Qe oL

LDL94 %% HDL 9| #|s}et FHEe 28 o] o] oJ3h o]

3401]/4 Trlglycerlde levelZ 5743 Axt A<t Hlst
o oA EF Triglyceride 7} ZHAst o HG
NP, salinew @ HK-1001oll A izt vlsle] &
% Triglyceride7} S7Fstlout SA1A frolde ISich
Jcholesterol4le] A x| 2 &3 Triglycerided#2] 7
£ W3l At = 500 9 3 T ARolAl 1, 2, 35
tztol A 9] Triglyceride 7 73t 21t %_‘ZIOM, olef
el A= 5 Al HEstoof Shekar Az,

FM 5o 20o]42 Phospholipid? d&&
cholesterol5-2] a2 =ojA Fmo] A2 o
AA 7=, e B eAAe] stute]2E 2 Total
Phospholipid/Total cholesterolt2] #ae Fuwj7s}
709 kg o] &H”, & A4 Phospholipid
level-s 5743t A3} A4t Blsto] thatolA R-2J51A|
Z71sl9 e, NP, salinew ¥ HK-1001)lA ti=
wtof| Hlsto] sl ot A /-2 ik

&% Total cholesterolZ} HDL cholesterol 2] Zh= o]
oo} FUASRFE ARE A7 Adtel Hlste] iz
oA FHASA 7L oA S7lek o, NP B
HK-100124 dhzo] vlste] hastelont, HK-
1001 2ollA= SA1A] 12/ i

o] EHwA Aol &Jst HK-10019F3]0] 17|
H=o] Gtz 9l3] Z7}5= Total cholesterol, Free
cholesterol, LDL cholesterol, Phospholipid, AT2] &
Aol Zp2loleta ALREH, Triglyceride o] F7hH= t}&
AR50 SR Q] LA|EF9| ofst=m weksHl oY

B

84 F ALPY| F7te 2 43 1 g4 ¢
A, TS BolA & ¢ Uk, B9 EF ALP
level2 =743t Ax} HK-10012] &% ALP level&
HGl| v|sto] f-2J5tA F71s3ict,

AST®} ALT+= ztolu A% FollA o EAske], 2t
A7} el E50 8 o dfiste] 94 9 w0t
AABHA Ad=sgteh A Adaivt TALe] AJ=9f AST -
ALTY] A5 Atolofli= Aa/do] ql=dl, ALTLI] At
Jo] ASTHL} o B Addox dF ASTSF ALT
level2 243t Ax} HK-10017-2] €% ASTE HGH
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0!

4 salinewtol Blgto] §-oJ81A H4sk4ial, HK-1001*
9] % ALT+= HG, NP+ U salinewtol| B]3te] 74
st oL, SAH R FoJ5hA] At

Lactic dehydrogenase(LDH)+= lactate$} pyruvate
RS Zuf| 3= §4AE ARoL) 71
§].o]1,]- ol Wl ARFAS} S 72 Aol 4] 1 THAo] Al
Hop, 2 A3olA @5 LDH level& 73 A1 A4
ool vlgte] th HLoflAl= 8% LDHYE olskAl 5718t
Ho, FAACZ folgt Afo]7h ehA] ohte

ool Fa 2 24 A o] o8k HK-100120] o
2 o] g} 75 B3} ok AR,

317)9] urinellA glucose U pHE ZA3+ A3} AAk
ol X+= glucoseol thste] S/98ke-& HEgloL) of
+, HG+ ¥ NP#ollA= Img/mLo]s}e] Fdnhe-3
Bl o™ Salinew+2} HK-1001 w0 41= 24482
Efiich, ti2t9] urine pH+= 72 A/4<-9] 9] vt
WA VEbal HK-1001+9] urine pHE 7.52 ek
ch(Table 4).

HMG-CoA reductase activity=
of] H)3) 22t HGE, NP+ 2 saline2ol|A] 3251
57119 al, HK-1001+12 HMG-CoA reductase
activity+ 2= 9 salinewtol v|al 3-2l517] 7hastoict,
A7 =
T4 hydrogen peroxidaselt lipid peroxidase
< AAsH=z oty £ AFolA GSH level& &4
A3, Aol vigte] salinewtol Al -2JakA 143k
HK-10017-9] GSH activity+= salinesto] B]5}o] 42
sl S71stet

SOD+= 4AkA scavenger2A] AF49] tialag ol A
71 MA A== superoxide anion radical( - 0:7)&
AAS = BAR 2849 0.7 & FHAIA 0.2 H.0.2 ¥
SHAZITE . 31 9] 7HoA] SOD activity S %8 A1}
HK- 100137-¢] 71 SOD activity= tz, HGZ, NP
2 % saline o] v3te] §-21317) gashoirh
Ao AR A HLO-2 Q1A
St O} 0s2 Hallehiz Ao} ] 23kl 4 4
Aol frofidt BditaE Brf A84 0% A|Asks a40]
o &3 9] 7hef A Catalase activitys &3 23t A
Aol Hlste] o2 s APl A HY Catalase
activity 7} 5287 #4438k, HK-1001+1-2] 7Hy
Catalase activity= t=, HG, NP+ ¥ salinew]
ulstel §ojsk| S7tstaicl.

%!

LW

oZC

o

O O

235 Ant A}

Glutathione peroxidase+ glutathione=

r.?L' oln

K

Catalase+

ol4ke] 2ol 4 HK- 1001 F191e] 73 FHaisse)
2 3ol 4= Igich

2A719) AL GARE 2} ol S0 3
Ajgl B8o] 248w AAolA AU HK- 10017
o] 2o A o] 2pajo] cigtel Hlstel ghass

)
N
M
2
o
L %
O_L_,
f
é
_\,L
N
Mo
B
)
o
T
2
rr
jn)
)

o1 A5 TR HK- 1001532 7%
ARE TABEL SR B2 1A BF AR &
I} Gl Ao AREM, 25 TAEF Al I
9138 W H=rt Waskele AR,

V.

my

=

FSH(GB34)ol Alstt HK-1001¢

) AL
e 4_744 A I

rﬁ;ﬂm
;r

O,
i xe)
re- 4

1. HK-1001¢}

Flole 583 DPPHAASY HMG-
CoA reductase 84 #J3] 8%

& WERi ek

2. HK-10019F3ltol|l A thz<to] Bls) @7 Total
cholesterol, Free cholesterol, LDL-cholesterol,
Phospholipid, AI7} #4341, HDL/Total
cholesterol, TG7} Z7}5FiTh,

3. HK-10012Fd+9] €4 GOT+ HG ¥ saline
ol Hjal olal7] 249, B ALPE HG2o ¥
3l efsA Z1ere,

4. HK-10012Fdtol| 4] thz Y salinewol| ®lsf 7t
W GSH activity?} catalase activity 7} -3-2J51A] %715}
it
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