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A Study on the Effect of Herbal-acupuncture with HK-1000 Solution on
Hyperlipidemia and Arteriosclerosis Induced Rats

Park Chi-Young, 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-1000 Herbal-acupuncture solution at
GB34(Yangleungchean) on hyperlipidemia and arteriosclerosis 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 change of liver and aorta.

Results 1. HK-1000 herbal-acupuncture infusion 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 increased as compared with those of the control group.

3. In the HK-1000 group, serum AST and ALT were significantly lower than those of the HG group and
saline group.

4. Hepatic GSH and catalase activities were significantly increased as compared with those of the saline
group.

Conclusions From the above results, it is suggested that HK-1000 herbal -acupuncture at GB34 has a therapeutic

effect on hyperlipidemia and arteriosclerosis.
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Table 1. Composition of HK-1000
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1) oFRlone] A=

HK-10019] oFAE &gkl EU= wE0], 4
flaskel @il 5F< 5000 mLE 7Fto] 3A1%F &
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6) HE, A 25 9 2H
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(control), HGw(hand grasping), NP (needle
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Figure 1. Cell viability rate with various concentrations
of HK-1000 HAS.
Values represent the means+SEM of 3
independent experiments. ***: p<{0.001
compared to control. 11 : p<{0.001 compared
to 5% HK-1000 HAS.

2. OFEMo| DPPH 715

1000 °Fz]H o] DPPH 4752 °F3] 9] lara} ﬂi@
of et st oA 0% 1433l (Fig. 2).
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Figure 2. Effect of various concentrations of HK-1000-
HAS on DPPH radical scavenging activity.
Values represent the means + SEM of 3
independent experiments. **: p{0.01, ***: p
<0.001 compared to 5% HK-1000 HAS. tt:
p<0.01, ttt: p<0.001 compared to 2.5%
HK-1000 HAS.1t$: p<0.001 compared to
1% HK-1000 HAS.

3. QkzloHo| HMG - CoA reductase &4 x|

HMG - CoA reductase ] E/do] tfx<o] H]‘aH 9
SHA A=t HK-1000 eFd o] w7t 1Fadtol
2} HMG-CoA reductase @] 24 AAl= 571k= 74
&= H3H(Fig. 3)

Control 25% HK 1000 % HK 1000 0.1% HK 1000

200

Figure 3. Hepatic HMG-CoA reductase inhibition rate
of various concentrations of HK-1000-HAS
***. p<0.001 compared to 5% HK-1000
HAS. 111 : p<{0.001 compared to 2.5%
HK-1000 HAS. $$f: p<0.001 compared to
1% HK-1000 HAS.
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ol wisl diztol A A =2 EFAE U
ERtem, HK-1000o1 A tizatof viste] S2 =77

7} ekt (Fig. 4).
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Figure 4. Effect of HK-1000 HA at GB34 on body
weight in rats with hyperlipidemia.
Values represent the mean + SD(n=8).
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g/gatoll wlste] izl A 1t FATE el St
5} Aom, HK-1000<ol A tiz<tol wlste] 7+ A7} 44
Fo, FAA o8 /1l (Fig. 5).
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Liver welght (@)

Normal Control HG NP Saline HE=1000

Figure 5. Effect of HK-1000 HA at GB34 on liver weight
in rats with hyperlipidemia.
Values represent the mean+SD(n=8).
*: p<0.05, **: p<0.01, ***: p<0.001 compared
to normal group.
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g/datoll wlste] tiztoll A 1t wiFol oAl St
3Fom, HK-1000<0] thz<to] vlsto] 2t v]Fo] gha
st SAE ol sl Fig. 6).

Control

Figure 6. Effect of HK-1000 HA at GB34 on the liver
index in rats with hyperlipidemia.
Values represent the mean = SD(n=8). ***:
p<0.001 compared to normal group.

~ HM

[=]
o T

o.

ek

D AAAE
7y Ag5E0] dHof|A A AAJEL total cholesterol,
free cholesterol, HDL, LDL, triglyceride, %

phospholipid& 5745}31tt (Table 2).

Table 2. Effect of HK-1000 HA at GB34 on various components in serum of rats with hyperlipidemia.

Parameter Normal Control H.G. N.P. Saline HK-1000
Total 59.2 214.4 125 105.6 130.6 109.8
cholesterol +7.694 +23.093 +13.398 +9.788 +38.102 +18.377
Free 3.8 19 18.6 11 16 12.4
cholesterol +2.775 +3.162 +7.57 +2 +4.637 +3.362
HDL- 40.6 84.2 73.2 67.92 66.724 68.44
cholesterol +5.497 +5.11 +7.121 +6.736 +8.75 +11.501
LDL- 8 34.4 32.75 24.8 32 27.25
cholesterol +1.871 +3.362 +3.961 +4.324 +2.345 +1.785
Trialvceride 25.2 14.4 27.8 26.2 26 21.8
gy +6.943 +4.561 +8.04 +7.497 +5.148 +0.837
Phosoholinid 95.6 137.2 133 118.8 121.8 122.8
photip +6.465 +15.32 +14.265 +7.95 +9.783 +19.79

Data were expressed as mean + SD(n=5)
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(1) Total cholesterol

g/d<tol| vlsto] tjz<tollAl E3F total cholesterol ]
FolstA ket e, HG, NP+, salinew, HK-
1000l 4] thzwtoll Hsto] §-2J81A| Zh4xs 3Tt

(2) Free cholesterol

/gl Blste] thxtolA @5 free cholesterol©]
FoJsAl F7FskE e, NP+, salinew % HK-1000+
of| A thgtol Hste] At o FAA o432 o
At

(3) HDL cholesterol

kel vlsto] K= Adtol| 4 @% HDL-cholesterol
o] f+oJ5HA S71s5HH

(4) HDL/Total cholesterol

gAatel Hlsto] 2ol A €5 HDL/ total cholest
erol®] f2J5HA Hasklon, HGw, NP+, salinew
2 HK-10000ll4] thzwtol vlste] [-oskA F71s13d
=8

(5) LDL cholesterol

/el vlste] tjx<tollAl % LDL cholesterol ©]
FoJatAl S7Fst.oH, NP+ ¥ HK-1000<2ellA4] thz
o H|3}e] €= LDL-cholesterol®] 52514 743}
At

(6) Triglyceride

gAatel mlste] tztollA B triglyceride 7l A4
stgem, HGw, NP, salinew 2 HK-1000<-4]
tizto] vlste] B3 triglyceride’t 7181924 57

2 o482 /LT,

(7) Phospholipid

gatol| Hlsto] thzwtellAl @5 phospholipid7t +
oJ5HA| 715l e, NP+, salinew % HK-1000+-°]
A izt H]ste] E5 phospholipid 7} 7H481H oLt
SAA Fo42 /1l

(8) 57 3}2) 4= (atherogenic index : AI)

gatol| Hlste] izt A A7t -5k
3718t o, NP+ 2 HK-1000-0l|4 izto] vla}

of BulBAI 7L oI5 A4St

S
dyomRE ALP, AST, ALT, %
& 545t Table 3).
Alkaline phosphatase (ALP)
E AgoA 5 ALP level ol SAZ 22 {05t

Ao 7k YepLbR] kgl

(2) AST

Aol Hlsto] ti2t, HG+ ¥ salinedtollA @5
AST7} ozt S7kstol ot A4 7244 §lslth HK-
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SHA| 7453l

(3) ALT

gl Blste] HGolA €% ALT7t 25t &
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Table 3. Effect of HK-1000 HA at GB34 on various enzymes in serum of rats with hyperlipidemia.

Parameter Normal Control H.G. N.P. Saline HK-1000
ALP 253.6 322.6 267.2 306.6 340.4 330.4
+76.402 +16.682 +19.33 +34.428 +39.539 +44.73
AST 344.2 367.6 392.8 347.6 426.8 229
+81.3 +110.19 +38.713 +65.854 +51.183 +58.116
ALT 68 90.6 150.6 121.2 148.8 69.8
+12.43 +19.45 +43.24 +35.39 +49.93 +18.42
LDH 1908 2206.8 2263 2372 2120.4 2352.2
+167.22 +199.68 +210.66 +125.11 +276.26 +193.759
(4) LDH 6. o EM

Hapzo] vlstel NPZelH 8% LDHZ o3l %
ston thi ZolM BAHOR Fofst Zjol7t Lt
EhbA) el

x2

ol A= glucoseell Histo] S/duheS HEb
ou giz2t, HG 2 NP#ol4E= 1 mg/mLol3ke]
Auke-& veRQleh. Salinew¥ HK-1000w0l1A]
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glucoseol tHste] SN UEhith thxo
urine pH= 72 749 90| ulsto] WA ety
HK-1000+"9] urine pH+= 8.5 % YESTH(Table 4).

7.2t L A BN
E3% 7+ 2202 2E HMG-CoA reductase?}

SOD activity, glutathione &=, catalsase activity=
S5k tH(Table 5).

1) HMG- CoA reductase activity

el wlsto] thg e oA Zh HMG-CoA
reductase activity7} 2514 S7FH3ich HK-1000<*
°] HMG-CoA reductase activity+ &2 4 saline
wof| Blske] skl ont FAIA R0l

2) GSH

gl Hlgte] diztolA GSH activity 7} #-2J5t
Al Zaskeith HK-10001-2 &2t 9 saline<ol B
stof frolstA S7tstlt

Table 4. Effect of HK-1000 HA at GB34 on urine glucose and pH in rats with hyperlipidemia.

Parameter Normal Control H.G. N.P. Saline HK-1000
glucose - + + * - -
pH 9 7 8.5 9 9 8.5

Data were expressed as mean +SD(n=3). Glucose; + :1, +:2.5, ++:5, +++:10, ++++:20(mg/mL)=

Table 5. Effect of HK-1000 HA at GB34 on various hepatic enzymes in rats with hyperlipidemia

Parameter Normal Control H.G. N.P. Saline HK-1000
t‘;‘fﬁ;&ﬁ- 54.321 91.124 85.185 79.012 94.443 86.42
activity (%) +5.685 +5.685 +7.407 +8.553 +1.852 +5.658
SOD activity 92.522 93.439 97.137 91.02 101.835 78.176
(%) +6.148 +6.432 +5.687 +5.928 +4.96 +12.655
Glutathione 155.19 118.931 134.778 132.125 112.389 162.736
Conc.lumol/L)  4+15.416 +10.418 +11.338 +14.108 +8.361 +1.459
Catalase 176.26 126.02 141.267 138.207 128.877 154.367
activity (U/mL) +0.087 +3.007 +0.785 +4.627 +0.894 +4.437
Data were expressed as mean=+SD (n=5).
3)SOD 8. REI5E B
Aol wiske] 2+t HG, NP+ ¥ salinewl
A1 SOD activity©ll F2g H3k7F $1olc HK-1000w 1) 7Fx3]
9] SOD activity+ W&+ 4 salinewol| H|sto] f-2Js} gl vlste tixgto A S o 7 2R HHo]
Al st 22 HH A A UERgTE HK-100072] 7HRZ] o)A
= B7809) 2] thzto] ulshe] Zr4-5kck (Fig. 7)

4) Catalase

7gdtol| Hsto] tiztoll A Th catalase activity 7}
oI5l #F4skeltt. HK-1000-2] catalase activity
= giZ23, HG:, NP+ ¥ salinewtol| H|3}o] F-2J31HA

F71stiet.

A. Normal B. Control c. H.G

F. HK-1000

E. Saline

Figure 7. Histological analysis of liver in rats with
hyperlipidemia(SBB stain)
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2) di-s

g/l mlske] tztof A Wk Tl FH2A4
o] AxJs] F7tst3ir, HK-1000 o4& FH-2419] 21X
o tiz<toll wlste] 74ttt (Fig. 8)

B. Control

A. Normal

F. HK-1000

Figure 8. Histological analysis of aorta in rats with
hyperlipidemia(Oil red O stain)
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