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Effects of Concurrent Administration of Hyeolbuchukeo tang and Aspirin
on Atherosclerosis in the ApoE™” Mouse
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Objective: The antiplatelet agent aspirin has been widely used for treating atherosclerosis in western medicine, and

its efficacy has been proven in cardiac and extracardiac vascular diseases. On the other hand, Hyeolbuchukeo-tang

has been widely used for treating blood stasis syndrome in traditional medicine. Therefore we investigated whether

Hyeolbuchukeo-tang could have a synerglc effect along with aspirin.

Methods & Materials: Male ApoE mice were randomly divided into three different experimental groups: a non-treated

group(Control group), an aspirin-treated group(AP group), and an aspirin with Hyeolbuchukeo-tang-treated group(APH

group). The control group was fed only an atherogenic diet, the AP group an atherogenic diet plus Aspirin 5 mg/kg,

and the APH group an atherogenic diet plus Aspirin 5 mg/kg with Hyeolbuchukeo-tang 100 mg/kg. We investigated plasma

lipid with liver function test, and performed the histological investigation of liver and abdominal aorta.

Results:

1. We investigated photomicrographic changes of liver and abdominal aorta tissue. They showed that histological injury
of aorta and lipid accumulations of the liver were lower in the AP and APH groups than in the control group.

2. In the APH group, plasma triglyceride levels were significantly lower than those in the control and AP groups.

3. There were no differences in aspartate aminotransferase and alanine aminotransferase levels among the control, AP
and APH groups.

Conclusion: The above results show that a combined treatment of Hyeolbuchukeo-tang and aspirin has a somewhat

synergic effect in terms of inhibiting vessel injury and decreasing lipid deposits on liver cells without liver toxicity.
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Table 1. Composition of Hyeolbuchukeo—tang(MFF:Z %)

Herbal Name Pharmacognostic Name Amount(g)
et Prunus persica (L) Batsch. 169
B Angelica gigas Nakai. 129
A Rehmannia glutinosa var. 129
#LAE Carthamus tinctorius L. 129
R Achyranthes bidentata BI. 129
3% Citrus aurantium L. 8g
P2 Paeonia lactiflora Pall. 8g
e Platycodon grandiflorum (Jacq.) A. DC. 69
k= Ligusticum chuanxiong Hort. 69
ES) Bupleurum falcatum Linne. 4g
H Glycyrrhiza uralensis Fisch. 49
Total Amount 100g
718 Ao gl ud g Ao A e, 2t Age 2 Aelddadd o v
A w5 FEE AAE ST 139 d 13] 4 Folsksitt
A4 Table 17 2o, 82 253%c]9 1%
o] B 6golth. FHEFE2 Aspirin("dE: @ g9 = 249 44
Astrix 100mgZi€, (F7)E Ak, A&)e AHE-sHTh AE HFe 124)7F 24170 T3 ethyl ether
A BN Hel 70% olReE BRE A
3) ¥ 3 T Rk A8 F 10 m FAVIR B
O AT 7 2 AA A AL F, AFHTE A2 d204 30
A AN 177 224171 ApoE@ mouse Zb Bk 5 44 E2] 7] (VS-15000CFN, Vision,
2 t)Z7(Controls®, n=5), Aspirin FoJ(APT, 2 3,000 rpmol| A 15837F A4 2] to] g3

n=5), Aspirin?} &§-Zol® £ (APHT, n=5)]
3To g Wpslen, Agr)zte] At Ao Al-
o] A A%< Controlio] 19.8 + 1.5 g, APZ°] 17.6
+47 g, APHT°] 203 + 1.3 g 22 7} T 7] A
9] Apol= gtk o] F 257t T A o]
(atherogenic diet, AD)S Table 29} Zo] A|Z3}o]
i A Az B2 A FHET O 2
T FWASHEA 0] 5 FF3sHHA, Control&
A2 445, Aspirin GEFA T APT-2 Aspirin
5 mgkgs, Aspirinz} d-Zolg W EFo 79l APH
T2 Aspirin 5 mg/kg?} EF-Z0]® 100 mg/kgS F
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g4 %35 42 28 AEsoH, 0.9%
A AFR AE2AE o 2 AlHsk] d
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Table 2. Composition of the Atherogenic Diet’

AT (167)

Ingredients percentage (%)
Casein 20
Sucrose 44

Cholesterol 1

Lard 10

Cellulose 5

DL-Methionine 0.3
Mineral Mixture”™ 35
Vitamin Mixture' 1
Choline Bibatrate 0.2
Corn starch 15

Atherogenlc diet was prepared according to the guideline of AIN-76A to which 1% cholesterol and 10% lard were added.

AIN-76A mineral mix (#200000 Dyets Inc., USA)
T AIN-76A vitamin mix (#300050, Dyets Inc., USA)

AME =)l Fste] Z4sisith

©® A Ads= 9 ddAsetA A B4
33 TCE HDAOSH o2 ZAFE+ 2™ Pureauto
S CHO-N A]2K(Daiichi, Japan)< AF&3}3 1, 3
TGE HDAOSH o2 ARSI 2™ Pureauto S TG-N

Al2KDaiichi, Japan)= AH2&liom, 4 LDL-CE
A EAH)SE Cholestest N-LDL A] 2F(Daiichi,
Japan)S AM&-3l9 1, 3 HDL-CE A e s]E (3
) o 2 Cholestest N-HDL A] 2¥(Daiichi, Japan)<
AFESISITE 3 ASTE SASX =W 0 2 Pureauto
S AST A 2KDaiichi, Japan)< AF8-at9 1, &3 ALT
= B4gdS%H o= Pureauto S ALT 4] 2K(Daiichi,
Japan) & AT ol @ B4 BAolE BT 2
3333 %Al (Hitachi 7600-110, Hitachi, Japan)E AH&
sto] EASHAA T

Zul & A 23le] 10% formalinel] 24417 1%
%t} Gum sucrose &-Holl 24A17F Sk 4T oA
A

Aol o g &4 WAAL o

o
et
%
SL

oftt £

Agt T microtome 2.2 10ume] |

2 sl &efol=o FZAIZ Y. 100% propylene
glycol €94l gk eH4=3t1 60°C ovenoll 1= oil
red O(Sigma Co., USA)ellA] 1087t g4 % 85%
propylene glycol §-<ox & & eI} 5
F5E oy g AHT T 1% 34 Harris’
hematoxylm Sdoz 7 AL 3 tF A F
F2 oy x}?}ﬂ M2 3} Canada balsamo. 2 %5
ﬂ—a}gﬁu}, 2 % 338 n| Z(ECLIPSE E600, Nikon,
Japan)2.2 #Z3+ & 7hu|gDXM 1200F, Nickon,
Japan)E o]&-3to] A& sttt

O

©® 7t =

7H& A3 ske] 10% formalinol] 24417 124 3193 T,
Gum sucrose §-of] 24X 7t Bt 4TollA 22 A
ato] Aol ofgt &5 WA dAHLR F5
ZA3 3 microtome O 10me] FAE vhdsle] &
o|=o F-2A]Z T} 100% propylene glycol &-<ofA]
A3l 60T ovenell 1+ Sudan black B(Sigma
Co., USA)elA 10837 441 % 85% propylene glycol
SAoA A & SISt SRR o2 Ak Al
3+ & Nuclear fast red £8o g 718 A 3 T}
T SR o8] 218 A3 3kaL Canada balsam .2

AskA AAL

;
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Bolalole}. 71 3 ekeln] % (ECLIPSE E600, Nikon,

Japan)o. = #&AE & Jlw2HDXM 1200F, Nickon,
Japan) 2 ©l-&at] ARIEY Sisith

4) EAAE
RE 2go] BAEAL SPSS 17.0(SPSS Inc., Chicago,
lllinois, USA)< o] 83t] 4 uljx] &4+ 4 (one-
way ANOVA)©.& ZAAsle] H3t + ExA = Jeh)
Rom, AL
o wa} 28 % 95%(p<0.05) 4

7372 Tukey’s multiple comparison test
FEollA] AR stk
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Fig. 1. Histological Analysis of Aortic Tissue in ApoE"™”

168

Mouse Fed with Atherogenic Diet(x200).

The male ApoEH’) mice were fed with athrogenic diet for 4 weeks. AP and APH groups were given Aspirin and Aspirin with
Hyeolbuchukeo—tang for last 2 weeks respectively. After mice were sacrificed, the aorta was removed and sliced into 10um sections.
The sections were stained with oil red O and analyzed by optical microscopic study. Histological findings of control group were
the form cell infiltration, moderate atheroma, severe aneurysm and atherosclerotic cholesterol cleft formation. On the contrary,
those of APH group were small aneurysm and nearly normal finding. Control: atherogenic diet only, AP: atherogenic diet + Aspirin
5mg/kg, APH: atherogenic diet + Aspirin 5mg/kg + Hyeolbuchukeo-tang 100me/kg.



A) Control (x200)

B) AP (x400)

C) APH (x100)

Fig. 2, Histological Analysis of Liver Tissue in ApoE(’/’) Mouse Fed with Atherogenic Diet(with various magnification).

The male ApoE(‘/" mice were fed with athrogenic diet for 4 weeks. AP and APH groups were given Aspirin and Aspirin with
Hyeolbuchukeo—tang for last 2 weeks respectively. After mice were sacrificed, the liver was removed and sliced into 10um sections.
The sections were stained with sudan black B and analyzed by optical microscopic study. Histological findings of control group
were moderate fatty liver, inflammatory infiltration and balloning degeneration around central vein. Those of AP group were mild
inflammatory infiltration around central vein and foamny histiocyte. On the contrary, those of APH group were nealy normal.
Control: atherogenic diet only, AP: atherogenic diet + Aspirin 5mg/kg, APH: atherogenic diet + Aspirin 5mg/kg + Hyeolbuchukeo-tang

100mg/ke.

5.0 mg/dl, APH°] 12.8 + 2.4 mg/dI= Control-o]
Hlg|A APHro] frolgh ZAaE  HSITh(p<0.05).
HDL-CS =%3% Z3} Control°] 10.7 + 7.8 mg
/dl, AP-o] 7.2 + 0.7 mg/dl, APHZ©] 6.1 + 1.6 mg
MdIZ T 7] §9] 3 2ol 7} g19lt) LDL-CS &4
g+ A3}, Controlio] 1043.0 + 478.6 mg/dl, AP©]
886.0 + 261.8 mg/dl, APHT*°] 824.0 + 267.8 mg/dl
2 Controlio] Bl&te] APTI APHITAA] BAA
oL gldloy Hakg Aaske 43S B
(Table 3).

2) ASTS} ALTS] W3}
AR EE] FHo|A ASTE =23 23}, Control
o] 158.7 + 31.7 IU/L, AP-©] 166.0 + 26.4 IU/L,

APH0] 162.3 + 12.1 IU/LE AZ T Alo]ol| zjo]&
Ho|z] &3k, ALTE 3%¢ A3}, Controlo] 49.0
9.5 IU/L, APT©] 42.3 + 4.9 IU/L, APH-0] 39.7
32 IU/LE ALTS ASTE AP APHoll A
Azrz adte A4S Boy 93 Wk ¢l
A THTable 3).

I+

I+

o EF
=2} 7 51 2(atherosclerosis) o] & 3] go]<] o]
©. =2 athero@t Mik(gruel, B& =3} 2-2), sclerosis
fb(stAl g)E Sttt ojZlo] ddHo=
ognE Zk= offrw o] Ao o3 FHFoE
N Aol HP o] FHAE o] A ogta

= oy

Table 3. Effect of Hyeolbuchukeo—tang Extracts on the Level of Serum Lipid and AST, ALT Level in ApoE"™” Mouse Fed

with Atherogenic Diet.

TC (mg/de) TG (ng/dt) HDL-C (mg/d¢)  LDL-C (mg/d() AST (IUIL) ALT (IU/L)
Control 28530 + 6128 277 + 41 107 + 78 10430 + 4786 1587 + 317 490 =+ 95
AP 26640 =+ 10770 225 =+ 50 72 + 07 8860 =+ 2618 1660 * 264 423 * 49
APH 20130 + 9789 128 + 24" 61 =+ 16 8240 + 2678 1623 =+ 121 397 * 32

Control: atherogenic diet only, AP: atherogenic diet + Aspirin 5mg/kg, APH: atherogenic diet + Aspirin 5mg/kg + Hyeolbuchukeo-tang 100mg/kg. Statistical
significance was considered as p<0.05 compared with control group. : p<0.05 determined by one-way ANOVA followed by Tukey’s test. TC: total cholesterol,
TG: triglyceride, HDL-C; high density lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, AST: aspartate aminotransferase, ALT: alanine

aminotransferase
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