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The Effects of Lumbricus Pharmacopuncture on the
Lipid Lowering, Anti-oxidative Activity and
Concentration of Proinflammatory Cytokines in Rat
Fed High Fat Diet
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Objectives : This study was designed to investigate effects of Lumbricus pharmacopuncture (LP) on
the lipid lowering, anti-oxidative activity and concentration of proinflammatory cytokines in rat fed high
fat diet.

Methods : Sprague-Dawley male rats were fed high fat diet for 8 weeks and experimental groups were
divided into 4 groups as follows : Control, Lumbricus Jungwan (CVi2) pharmacopuncture (T 1), Lumbricus
Joksamni (STs) pharmacopuncture (T 1), Lumbricus Jungwan (CViy) and Joksammi (STs) pharmaco-
puncture (T MI).

Results : The levels of plasma FFA, TG, total cholesterol, LDL-C, TBARS, IL-183, IL-6, TNF-a and
liver total cholesterol, TG, TBARS, SOD, catalase, IL-6 in more than one LP group were significantly
lower than those of Control groups. The level of IL-10 in one of LP groups was significantly higher than
that of Control group.

Conclusions : As the results were shown, LP treatment have considerable effects on lipid lowering,
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anti-oxidative activity and concentration of proinflammatory cytokines in rat fed high fat diet.

Key words : obesity, Lumbricus pharmacopuncture, cholesterol, TG, TBARS, SOD, adipokine
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1. s=

HtA|Fo] 183.71+5.69g21 Sprague-Dawely Al Hd:
rat 5080 A2l o](Table 1)& 853 #ol3 & A
Z0] 400~450g9! 408HE A3 o) =(Control), A 2]
19T 1, Lumbricus Jungwan (CViz) pharmaco-
puncture), 2] 27T I; Lumbricus Joksamni (STs)
pharmacopuncture) % A2 3<(T M, Lumbricus
Jungwan (CVy) and Joksamni (STs) pharmaco-
puncture) &2 o Z- AT 9 108Y do=
uj 2] e},

Table 1. Composition of Experimental Diets

Ingredients Basal diet(%) | High fat diet(%)
Casein 20.0 20.0
a-Corn starch 355 30.0
Sucrose 11.0 10.0
Lard 4.0 25.0
Corn oil 1.0 50
Mineral mix” 35 35
Vitamin mix"~ 1.0 1.0
e s 237 52
DL-methione 0.3 0.3

* = (g/kg diet) : CaCOs, 29.29; CaHPO, - 2H0, 0.43;
KHoPO4, 34.30; NaCl, 25.06; MgSO; - 7THO, 9.98; Feric
citrate hexahydrate, 0.623; CuSOy + 5HxO, 0.516; MnSO; *
0, 0.121; ZnCl,, 0.02; KI, 0.005; (NHy) 6Mo7Oyy - 4H:0,
0.0025.

#* = (mg/kg diet) : Thiamine-HCI, 12; Ribo-flavin, 40;
Pyridoxin—HCI, 8; Vitamin-Byz, 0.005; Ascorbic acid, 300;
D-biotin, 0.2; Menadione, 52; Folic acid, 2; D-calcium
pantothenate, 50; P-aminobenzoic acid, 50; Nicotinic acid,
60; Cholin choloride, 2,000IU/kg diet); Rethinyl acetae,
5000(IU/kg diet); Cholecalciferol, 250(IU/kg diet).
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1) A&7 sls Bt B3k 24

4 triglyceride(TG), total cholesterol, LDL-cholesterol
(LDL-C) ¥ HDL-cholesterol(HDL-C)&-& &l a}5
X1 7](Boehringer Manheim, =)l ¢js] 2415131t}

34 free fatty acid(FFA) 3%-& V-NEFA kit(H
K AE)E o] &3k Gl oo At
2+ total cholesterol ¥ TGHE A HE kit(Wako

(1) 87 thiobarbituric acid reactive substance
(TBARS)
A4 TBARSH2 #7445 Fulste] 37CAA 120
2 o} wjokst & Buegest Aust'”el wo] <4
_]

P TBARST2 1~2g¢] 1Hgd9E 09%°] A
1.15% KCI
| kgt

i
o
5

gzl 233k % homogenizer
10% homogenateE W=t}

°]% 0.1m{2] homogenateE # 3} screw cap tube
of Wi 80% sodium dodecyl sulfate 0.2m(2} 20%
acetic acid solution(pH 3.5) 1.5m¢ 223l 0.8% TBA
solution 1.5mE 7k ¥ F 40m7F HESE SHT
Yo S H"sle] 95T water bathol]l €3l 14]
P 5t i) s A Rs 52 TR E
ol W7 FHS 1ml$} n-butanol : pyridine
(15:1, v/v)9 &ghgd 50mE 713k 3 voltexdtSd
om 1500xgol Al 10%3F dAEed & AFd(n-
butanol : pyridine3)-& AF3ke] 532nmeolA &FEE
2359t FFEHAEE TMP(L,1,3,3-tetra-amito-
xypropane)S A& 1, lipid peroxide 52 nmol
MDA (malondialdehyde) = 3% A]3}53th

Nt
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et
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(3) 74 superoxide dismutase(SOD)

7 SODe9l &AL xanthine oxidaseo] <3|
superoxide® A/d38tal, ©] superoxide’} ferricyto—
chrome C(Fe™)Z ferrouscytochrome C(Fe*)2 3¢
Al7)=d oful SOD7} &A5H4 SOD7} superoxide9}
4 At cytochrome Co| U&= 7F A= de
Z o] -3 Flohe 579 Wow =439

B Ao A= ferricytochrome Co 3Hlo] W&
= AEE 5H50nmollM 30% HA o= 387 A et
% ferricytochrome C9] #¢-& 50% W3lls= SOD]
FE lunitZ 3t #F LA EE eI

(4) 7+% catalase(CAT)

g CATS 845 3437 98t 1+ 028
2081 9] 25mM KH2PO4-NaOH buffer(pH 7.0)o] 2
o] #4321 7] o] homogenateE -2 buffer= 60
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ul 8]4ek & jce bath “E|elA] ultrasonicator(Heat
System Ultrasonics. Inc, Ultrasonic Processor W-
3H)E 1524 23] HkESle] o] A|&E spectropho-
tometer(550nm)ol Al &3 =5 =A3 & formalde-
hydeg ZT8&HO R sto] A& RFFHOZHE &

g AxkaAn?.

(5) 7+ glutathione peroxidase(GSH-Px)
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sto] Ao ARg-skTh
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s 55 2438191 GSH-Px 4 %9] unit
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7. SAXE]

A A= SPSS package(17.0)8 ©]-8319] one-way
ANOVAE 7339131 thH] 1 Duncan's multiple
range testE AR oW p-value: 0.05 °3HE
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Table 2. Effects of Lumbricus Pharmacopunc—
ture on Plasma FFA and TG Concentration in
Rat Fed High Fat Diet

Treatment FFA(uEq) TG(mg/de)
Control 947.11427.17° 292.66+27.31"
T I 785.39+31.14° 209.54+25.77°
T I 852.92+24.38" 252.72+29.15%
T IO 807.25+28.39" 215.53+23.98°

Control : no treatment.

T 1 : Lumbricus JungwarCVy;) pharmacopuncture.

T 1 : Lumbricus Joksamni(STs) pharmacopuncture.

T W : Lumbricus JungwarlCVy) and Joksamni
(ST3) pharmacopuncture.

a, b, ¢ : means in the same row with different super-
scripts are significantly different(p<0.05).

2) &% cholesterol®] 5%
4 total cholesterol®] FE+ k(T 1)3}
b — = HOFRTH(T MDA gz
7ﬂ O]'a-O]’MJ—- HDL-C & -4 H

st A At
A A FAdel itk LDL-C] FXt i3
AT I, T O, T M) =%7 M&%oﬂ 1] 3
A freg Al stEtetslen, T ol A vl R



- WL lsgEgo] v A7sks, datsls, A5 Cytokines F=ol HA& 9k
HOHT(T IS ¥% WSl A% st 2 sabsbs ®o)
(Table 3).
1) 8% % 74 TBARSY %
Table 3. Effects of Lumbricus Pharmacopunc— g4 7o) TBARS Bt MrlEEm Z%EFL(T
ture on Plasma Total Cholesterol, HDL-C and [,TIOTI &% gxdwe 4o A4S 1y
LDL-C Concentration in Rat Fed High Fat Diet ol — =R (T M) 2 -5-1ke] EH¢?LHE}
Treat- | Total choles— HDL-C LDL-C EAAoR 8954 =& 427} JERITHTable 5).
ment | terol(mg/d0) (mg/de) (mg/de)
Control | 27254+17.11° | 2647+4.29™ | 3895+4.14° ‘
T 1 | 193392017 | 32.68+375 | 27 112357 Table 5. Effects of .Lumbr/cus Pharmacopgn—
1815 | 3105352 | 2925:3.11° cture on Plasma and Liver TBARS Concentration
T 0| 2b7AHST | SL06E52 - | B3 in Rat Fed High Fat Diet
T I | 219.39£18.31"" | 33.41+4.05 21.77+£3.34 T reatment Plasma TBARS Liver TBARS
Control : no treatment.
T 1 : Lumbricus Jungwar{CVi2) pharmacopuncture. (nmoles MDAb/M) (nmoles MD?/g)
T 1 : Lumbricus Joksanmni(STss) pharmacopuncture. Control 20.14+3.07 17.45+3.52
T IO : Lumbricus JungwarKCVys) and Joksamni (STss) T I 15.37£2.87" 13714273
pharmacopuncture. ’ - - : : -
NS : not significantly different(p>0.05). T II 14.55+3.05" 11.68+3.04"
a, b, ¢ : means in the same row with different super- a a
scripts are significantly different(p<0.05). Tm 12.19+2.49 1329+2.88
Control : no treatment.

3)

o
o 1o

GEREA S i SR 1)) 4

freldel sl 4 TG
(TI1,TIO T =ZF

total cholesterol, TG
74 total cholesterold
g(T I, T O, T m)elA EHZ?EE}

BE mﬁ%lﬁ%ﬂi A

S
gA402 WM A 3

gaton, 72+ AT 1, T 11, T ME Akl A

= o Aol et

2k tH(Table 4).

Table 4. Effects of Lumbricus Pharmacopunc—
ture on Liver Total Cholesterol and TG Concen—
tration in Rat Fed High Fat Diet

Treatment choles;iﬁgll(lmg /o) TG(mg/g)
Control 21.18+1.95 20.15+1.84°
T 1 13.81+2.01% 13.05+1.52°
T I 18.14+253% 15.79+1.91°
T I 14.11+1.72* 13.62+1.83"
Control : no treatment.

TI

 Lumbricus Jungwar{CV1;) pharmacopuncture.

T : Lumbricus Joksamni(STs) pharmacopuncture.

TIHI : Lumbricus JungwarlCV12) and Joksamni (STszs)
pharmacopuncture.

a, b ! means in the same row with different super-
scripts are significantly different(p<0.05).

T I : Lumbricus JungwardCVi2) pharmacopuncture.

T 0 : Lumbricus Joksamni(STs) pharmacopuncture.

T W : Lumbricus JungwarlCVy) and Joksamni
(STs) pharmacopuncture.

a, b : means in the same row with different super-
scripts are significantly different(p<0.05).

2) 7+ SOD, CAT, GSH-Px9] &4 =
SOD®] 2 e= hilt oF(T 1)3% rhlfi— i —
O}‘Z]‘E(T ]]])Oﬂ/\ﬂ Eﬁ]x%_o_i %g]/ﬁ (SR }\L%.‘%

M1 O

Table 6. Effects of Lumbricus Pharmacopun-—
cture on Anti~oxidase(SOD, CAT, GSH-Px) Activity
in Rat Fed High Fat Diet

SOD CAT GSH-Px

Treat- ) (umoles(H20 .

(unit/mg X (nmoles/min/
ment rotein) 2)/min/meg mg protein)
b protein)

Control | 14.75+3.25" | 4854+6.27% | 12561+14.85™
T 1 |2149+311" | 75.12+6.85" | 145.77+15.29™
T I |19.35+2.15" | 81.21£9.37" | 121.15+14.62™
T I | 21.214347° | 77.83+754° | 137.43+14.91™°

Control : no treatment.
T1 : Lumbricus Jungwar{CVy3) pharmacopuncture.

TI : Lumbricus Joksamni(STs) pharmacopuncture.

T : Lumbricus JungwarlCViz) and Joksamni (STs)
pharmacopuncture.

NS : not significantly different(p>0.05).

a, b : means in the same row with different super-
scripts are significantly different(p<0.05).
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Table 7. Effects of Lumbricus Pharmacopuncture on Plasma Cytokines Concentration in Rat Fed High
Fat Diet

Treatment IL-1B(pg/me) IL-6(pg/ml) TNF-a(pg/ml) IL-10(pg/mb)
Control 35.61+4.05” 5893+6.44" 4854+7.15” 16.17+2.05°
T I 23.37+4.41° 41524813 35.66+7.69" 21.44£2.37°

T II 25.68+4.72° 39.27+8.35" 37.48+6.12* 17.51+3.05°

T II 25.12+4.11% 3897+6.71° 34.74+6.38" 19.39+3.72°

Control : no treatment.

T1 : Lumbricus Jungwan(CViz) pharmacopuncture. TI : Lumbricus Joksamni(STs) pharmacopuncture. TII : Lum-
bricus JungwarlCVy2) and Joksamni (STs) pharmacopuncture.

a, b : means in the same row with different superscripts are significantly different(p<0.05).

Table 8. Effects of Lumbricus Pharmacopuncture on Liver Cytokines Concentration in Rat Fed High Fat
Diet

Treatment IL-1B(pg/mg) IL-6(pg/mg) TNF-a(pg/mg) IL-10(pg/mg)
Control 21.31+3.95™ 5.38+1.11° 1.66+0.71°° 1.89+0.75""
T 1 17.44+320™ 3.05+0.94° 1.54+0.69™ 1.93+0.88"
T I 17.81+3.44™ 397+1.07" 1.47+0.74%° 2.01+0.93™
T M 1807372 344+1.18" 1.59+0.83"° 211+091™

Control : no treatment.

T1 @ Lumbricus JungwarCV12) pharmacopuncture. TI : Lumbricus Joksamni(STss) pharmacopuncture. TII : Lum-
bricus JungwarlCVy) and Joksamni (STs) pharmacopuncture.

NS : not significantly different(p>0.05).

a, b : means in the same row with different superscripts are significantly different(p<0.05).

UERHATE CATY S %E i@ AT 1, 2) 1% cytokines(IL-18, IL-6,

T I, T M) EFoIA dzate] vlste] FAAOR TNF-q, IL-10)¢] &%

frelst dso] UEs o, l (T I, T O, T m 74 cytokines®] ¥ %+ IL-18, TNF-q, IL-109]

5 Abole] fold Aol gldth g dtEA aa A5 A Ao FAANSE FIA A Wt

oA GSH-Px+= A Aga BF SAASRE f9 A IL-69 ASols RE MrmgE AT I,

4 Qi WEt e G9th(Table 6). T I, T A A4l 5% g7t Aot
bt FATHT 1olMT Aoz o3 =27} 1}

3. MY EM cytokines s "It EPsttH(Table 8).

1) 8% cytokines(IL-1B, IL-6, TNF-aq,
IL—IO)-°4 T V. 11 =
7} cytokines & IL-1B, IL-6, TNF-a¢] A% &

=l EFIM-B@ AT 1, T O, T IolA iz

10}01 EAHoR o5 BEt sEEgon, HRke Aukd o2 A AEE ofusiA|ul o

1HH AT I, T O, T IDE AteloE o Asle Al AW Ao et FH o] Q=
@ apol7} molA ergktk E IL-109) TR il AEE EROY

FHTH(T 1)elATE BAHOR Foldt o] YeRy) Higkoll tjale] hrolstel A= <Hi RS - KM -

tH(Table 7). LYol IS AR, AR T ETTA

t, BT APSEY, s ARl BOUSE HG, A
wrolet Awatda FTE I, AR
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H

¥} AakAelE AHE we) vl 1AEF I A1 Y,
8 oA AstE™ HDLO| #hihe x40 2T E d47 7] TBARS ic% bt — 2 Lok
cholesterols W= 58S ZAaA71B2 473} Ao xrer FAFoR Fod =2 4
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