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Immunomodulatory activity of cultivated wild ginseng pharmacopuncture
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Abstract

Objectives: To investigate the anti—inflammatory effects of cultivated wild ginseng pharmacopuncture in
lipopolysaccharide (LPS)—induced inflammatory rat model.

Methods: Sprague—Dawley rats were divided into 4 groups; LPS control (n=6), LPS+cultivated wild
ginseng pharmacopuncture at CV4 (n=6), LPS+cultivated wild ginseng pharmacopuncture at CV17 (n=6),
and LPS+cultivated wild ginseng pharmacopuncture at Ex—HN1 (n=6). Pharmacopuncture (0.1 ml) was
given every two days for 4 weeks followed by inflammation induction by peritoneal LPS injection (5 mg/kg).
Blood, liver tissue, and peritoneal lavage fluid were taken and proinflammatory cytokines and other related
factors were analysed.

Results: Compared with the control group, CV4 and Ex—HN1 pharmacopuncture groups significantly
attenuated plasma IL—1B, IL—6, and TNF—a increase at 2h and 5h after LPS injection (P<0.05). A
significant difference from control group emerged at 5 h for plasma IL10 (P<0.05). For liver cytokines
analyzed at 5 h after LPS injection, only CV4 pharmacopuncture group showed significant difference in
TNF—a and IL-10 (P<0.05). Blood CD4/CD8 ratio and the phagocytic activities of polymorphonuclear
neutrophils were not different from those of control group in all pharmacopuncture groups (P>0.05). CV4
pharmacopuncture significantly attenuated increase of plasma NOs; /NO,~, Intracellular adhesion molecule—1
(ICAM-1), cytokine—induced neutrophil chemoattractant—1 (CINC—1), and prostaglandin E; (PGE,)
compared with the control group (P<0.05). Monocyte chemoattractant protein—1, PGE;, and CINC—1 level
of CV4 pharmacopuncture group was significantly different from those from the control group (P<0.05).
Conclusions: These results indicate that cultivated wild ginseng pharmacopuncture at CV4 may have a potent
anti—inflammatory effect in an LPS—induced inflammatory rat model.
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Table1. Composition of experimental diet.
Ingredients (%) Basal diet
Casein 20.0
a-Corn starch 35.0
Sucrose 11.0
Lard 40
Corn oil 1.0
Mineral mix” 35
Vitamin mix” 10
Cellurose powder 235
DL-methione 0.3
U Mineral mix. (gikg diet) : CaCOs, 20.20; CaHPOj - 2H,0, 0.43;

KHoPO,, 3430, NaCl, 2506, MgSOs-7TH,O, 998, Feric citrate
hexahydrate, 0.623; CuSO; - 5H:0, 0516, MnSO; - H,O, 0.121; ZnCly,
0.02; KI, 0.005; (NHg)s MO70o4 - 4H:0, 0.0025.

? Vitamin mix (mg/kg diet) : Thiamine-HCl, 12 Riboflavin, 40;
Pyrodoxin-HCl, 8, Vitamin-Byy, 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, 2000
(IU/kg diet); Rethinyl acetae, 5000 (IU/kg diet); Cholecalciferol, 250
(IU/kg diet).
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5. LPS Xg|
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6. & ZHEF 9 peritoneal lavage fluid
(PLF)2| &
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8% cytokinedFE& A2 A AL
45 FEste] -80 Tel W& HAA
A cytokined #& ABE 1 g9 1H#
< AHFA 5 mY
buffered saline (PBS, pH 7.4, containing a
protease inhibitors cocktail)®} A &3} 3}
o delA 2 (homogenized) st AT
24 EFES 4 C, 15000 rpm, 1587+ ¢
A 2Ee F ASFE 045 m ZHE o
Hatar, oAl A4 YA AEHEE 80
Tol W% H&AIAL Cytokine (IL-1B,
TNF-q, IL-6 ¥ IL-1008% Al# Kit
(Biosource International, U/SA)E ©]-&3]t}.
TNF-a2] H# =4 F=+ 0.7 pg/mlo]H,
& cytokineE2 3-8 pg/miolth 7HE
cytokine B#& 5 mie] PBSo A7+ 1g
S TS Yo ZH3U O, pg/mg

S92 Yehiioh

0o
N

cold phosphate

8. Lymphocyte subpopulation &%

Lymphocyte subpopulation®] ZAAM=E LPS
Ag] 3, 5ATAY] EAS AMET
el CD4¢} CD8Y X+ flow cytometry
2 BA3c Th cells#} cytotoxic T cells
o FTHE S

mouse

fluorescein—conjugated
CD8%}  phycoerythrin-
conjugated mouse anti-rat CD4 (Serotec,
Oxford, United Kingdom)7} 27t AH&-5 0

t}. Fluorescence data= 5x10" viable cells

anti-rat

T2 flow cytometry (Coulter, Miami,
FL, USA o3& 43t}
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9. &9 polymorphonuclear neutrophils
(PMNs)2| phagocytosis assay

g PMNs9 phagocytic activityZ4 <
93l flow cytometric phagocytosis teste=
Bohmer et. al(1992)¢] #H™ 0] ojaf AA]
A} Ice-water bathollA de)| opsonized
fluorescein 1so—thiocyanate-labeled

(Molecular ~ probes,
Eugene, OR, USA)E 7}shar, 1083 37
TollA incubatedt ¥, trypan blue (Sigma,
St. Louis, MO, USA) solution (0.25 mg/mé
in citrate salt buffer, pH 4.4) 100 S #

He 2 F

Escherichia  coli

Hank's buffered saline

solution®.2 23 AlF, FACS lysing
solution (Becton Dickinson)< 3 7}3<]
erythrocytesg  &3l3ta, TA]  Hank's

buffered saline solution®.Z A&, 100 x09]
iodide
Hank's buffered saline solution)2 nuclear
DNAZE staind}’] 93te] flow cytometric
107l A7 Flow
cytometry: 488-nm argon laser’} & &HE
FACSCalibur  flow (Becton
Dickinson)& A&t}

propidium solution (1 pg/mé in

analysis

cytometer

10.  Plasma Intracellular  adhesion
(ICAM-1), cytokine-induced
(CINC-1)

molecule—1
neutrophil  chemoattractant-1
2 prostaglandin £, (PGE)ST

Plasma ICAM-1 %

enzyme-linked

CINCEZ= Al

immunosorbent assay

microtiter plates (antibodies specific for
rat ICAM-1 R&D Systems, Minneapolis,
MN, USA*<9+  CINC-1
Biotech,
United Kingdom)©] FB¥  microtiter
stripsell 9]l SA . Detection limits
+ ICAM-13 CINC-1°] Z+2zF <17 pg/mé
2 13 pg/meldtt. PGE &%
enzyme-linked immunosorbent assay® 3l
. PGE; %9 34 3HAl+= g <83 pg/ml
o] Ath.

(Amersham

Pharmacia Buckinghamshire,

= [e)
zqe

11. Stable nitrite(NO, )@} nitrate(NO3 ) 2|

XMk
(=X

Plasma ¥ PLF W€ NO;/NOs ¢ =4
2 kit (Assay Designs, Ann Arbor, MI,
USA)Z Z=A 38},

12. PLF MCP-1 3! CINC-1 s&

MCP-1 %

quantitative

CINC-1¥%

sandwich

AL
enzyme
immunoassay kit (Biosource)Z A3t}
Detection limite < 8 pg/ml°] AT}
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1. Plasma Interleukin (IL)-1B=s%

7}

Table 2= LPSHYE =, A 2]
plasma IL-1B% %9 ZAAZ wWE3x
Aoty LPSAE (0 h)ol

1
T

o &

Aolg e
2@ el A Az =
A5akad ARG WAAE

gote, LPSH
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oro
RES
, 5 hAldle o Aea &
e e JUEdslen,
ol X BIG(CV4)eF3 ol
GFFTHG e s UE AT
2. Effect of cultivated wild ginseng
pharmacopuncture on plasma IL-1(3
concentration lipopolysaccharide-
exposed rats.
IL-1B (pg/ml), Time (h)"

2h
1274749.15"
75.55+8 69"

84.19£9.71*
81.37£9.17"

in

Group

Oh
17.39+2.84°
1811307
1849+2.91™
15.72+3.06™°

5h
3659521 58°
247 58+22.51°
305.31+27.44°
32056+24.17°

Control
CV4
Cv17

Ex-HN1

* Oh, 2h, and 5h after LPS injection.

3¢ Means in the same column with different superscripts
are significantly different (p<0.05). ™: Not significantly
different (P>0.05).

o

2. Plasma IL-6s%

Table 3& LPSAE % 7
Plasma IL-65%=2] 7A%
A Aot} LPSHE A (0h)l
&S d AHYa 25Ut
zpolE YERA] gk ou LPS*
AIZHR (2h)ell A AT Z5F7F
<3t 5A17HR (B5h)7HA =
gt 2+ AYge E de
Z, 2hAlol= FR o] HERTEYG
S HYou, HEh(CVITSHA
I frofgk ztol= oy At LPSAH
ShAldl= 7 EF7F ERTHET B
#s eI 28y T E el e
T atelE e A= kTt

)

Table 3. Effect of cultivated wild ginseng
pharmacopuncture  on  plasma  IL-6
concentration in lipopolysaccharide-
exposed rats.

Group IL-6 (pg/ml), Time (h)"

Oh %h 5h

Control  17.11+2.88™  141.27+1251°  73559+45.37"

CV4 159303 10893+17.95" 511.41+3859°
CVIT 1741343 12977+1851" 553.82+30.65"
Ex-HN1 1679+315% 10575:17.83" 602.78+34.18"

“ Oh, 2h and bh after LPS injection.

b Means in the same column with different superscripts are
significantly different (p<0.05). ™ Not significantly different
(P>0.05).

3. Plasma  Tumor necrosis factor-a

(TNF-a)

Table 4% LPSAHE I,
Plasma TNF-ax%9 7213
el Aotk LPSHE A (0h)dl
S HES A AT ZF7F

7}
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& ZolE UehlA odstou, LPsAHe F,
AR 2h)ell A Adw BF7F 3438 4
FHE F

At 7z xm; ¥ A FFES LPSHE
S 2hA @ ShAl EFoA o] tix
THT ge FeS HPov fEH(CV1T)
AL DEETH FolF Aol oAt
Tabled. Effect of cultivated wild ginseng
pharmacopuncture on plasma TNF-q
concentration in lipopolysaccharide-
exposed rats.
Group TNF-a (pg/ml),  Time (h)’
Oh 2h 5h
Control  1794£307°  717.2545136°  805.37+67.5"
CV4 15754471 58147+4492°  611.71+5397°
Cv17 1822£366™ 6085857177  705.88+5818™
Ex-HNI  1858+385°  530.45:5061°  685.19+52.54°

" Oh, 2h and 5h after LPS injection.

. Means in the same column with different superscripts are
significantly different (p<0.05). NS Not significantly different
(P>0.05).

4. Plasma IL-10&8=

Table 5= LPSA& % 7+
Plasma IL-105%=2 A4
A Aotk LPSHzE A (0h)dll+ o
HI g A Aga BF7E Aeztl
ZpolE YERHAl FRou, LPSHE
]7}”]1 2h) 01] Z = i <

Table 5. Effect of  cultivated wild ginseng

pharmacopuncture on plasma IL-10
concentration in lipopolysaccharide-
exposed rats.
Group  IL-10 (pg/ml),  Time (h)"
Oh %h 5h
Control  1711#395°  45%5+7.33" 6855674
Cv4 1538333 5179654 87.36+7.11°
Cv17 1721+372“ 49284635 7598+658"
Ex-HN1 55355 55724758 81144509

“ Oh, 2h and 5h after LPS injection.

> Means in the same column with different superscripts are
significantly different (p<0.05). ™ Not significantly different
(P>0.06).

5. Liver cytokinesas =

Table 6& LPS g

¥, bhAlol =743

Z+ A H 1 W 4F cytokine s =&
Yelbd Zolth IL-18 ¥ IL-65=+ AT
T ol #og ZelE YehHAl stk
TNF-asEe BG(CV4)FTe]l dETR
e HE Belonw IL-109 v== B
T(CVAHFRT o] Ty =2 %k% -}
Atk
Table 6. Effects of cultivated wild ginseng
pharmacopuncture on liver cytokines
concentration in lipopolysaccharide-
xposed rats.
Group  TL-1B(pg/mg) TL-6(pg/mg) TNF-a(pg/mg) IL-10(pg/mg)
Control  2259+384™ 811+1.02  198:058°  1.05+041°
CV4  2017+427°° 761:097°  085:053" 1914044
CVIT  2338:429™ 783111 098066  111:053°
Ex-HNI 2271475 828+117°  107+062° 102048

b Means in the same column with different superscripts are
significantly different (p<0.05). ™: Not significantly different
(P>0.05).

6. Lymphocyte subpopulation?| &%

Table 72 LPS A2 %, bhAjdll 2k g
¥ lymphocyte subpopulations®] -4 H]
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Uehd Aotk CD4e Bn(CV4AFHTE
eIt A= Hes YeEhsleH,
CD82 A 7t <3k Aol&
A kokth. CD4/CD8Y HI&-& Biluc(CV4)ek
o] & FAE e

Table 7. Effects of cultivated wild ginseng

o] o
3L -

pharmacopuncture on lymphocyte
subpopulation distributions in
lipopolysaccharide-exposed rats.
Group CD4(%) CD8(%) CD4/CD8(%)
Control 3011394,  26.33£4.21 114
Cv4 3953+401" 2106384 1.8
Ccv17 3712+478%  2503+379 148
Ex-HN1  37.95+454"  2351+395™ 161

*: Means in the same column with different superscripts are
significantly different (p<0.05). ™ Not significantly different

(P>0.06).
7.  Plasma2l PMN  phagocytosis,
NO> /NOs |, ICAM-1, CINC-1 & PGE,
SE

Table 82 LPSAH #, Shalel Z4 Az
+ ¥ Plasma PMN phagocytosis®} plasma
NO; /NOs ICAM-1, CINC-1 2
prostaglandin E, =S Ued Aot
Plasma PMN phagocytosisE A zg]+ 7t
o  fFdg  HeolE  UEA Pt

Table 8. Effects of

°
o

e %k~ Hyom, T ME
s} 2ol Jeh A &uth ICAM-155E
AT BEFI} YRTERYG e AgS W
qou,  AlAE(Ex-HND R o] thzx73
g ApolE Yetl A kstth CINC-1%
Tv BHC(CVA Tl dE2TFEYG F2
s YER AT PGEQ%E—‘:— AT HF
7F QxR @ s JEhislen, oF
AT e %«1?& ZFolE UERA ek
t}.

8. PLFe| MCP-1, PGE; % CINC-1=
_||:_

Table 9% LPSAE] ¥ 5 hAjol Z+ g

T ¥ PLF MCP-1, PGE; ¥ CINC-15%
2 yYehd Aeolth PLF MCP-15%¥E B
(CVA ek To] g2FRT e e By
ot} PGEys== Mc(CV4)efzto]l gz
Bt Ee ghe dEidth CINC-1sEE
YT BEF IR ¢ A4S
BYh 2y [ (Exe HNl) T
HETH Fofd 2ol oy itk

cultivated wild ginseng pharmacopuncture on the phagocytosis of PMN, plasma

concentration of NO3/NO;", ICAM-1, CINC-1, and PGE; in lipopolysaccharide-exposed rats.

Group PMN phagocytosis (%)  NOs /NO, (uM) I(?l %)1 (CII)I;/?TJS (DE/GH%
Control 475241377 4754+4,65° 88.53+7.25” 285.75+32.91° 692.43+41.29°

CV4 583741519 31.55+4.7%° 71.19+818" 202.43+31.79° 551.37+46.71°

Cv17 50.95+16.22%° 32.49+4.84* 73.25+757° 252.65+29.14° 583.85+42.56"
Ex-HNI1 55.75+15.84™° 35.39+4.25° 84.93+8.18% 225.76+37.33" 560.77+50.93°

3 Means in the same column with different superscripts are significantly different (p<0.05). NS Not significantly different

(P>0.05).
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Table 9. Effects of cultivated wild ginseng
pharmacopuncture on the PLF
concentraton of MCP-1, PGE; and
CINC-1 in lipopolysaccharide-exposed rats.

Group PLF MCP-1 PLF PGE; CINC-1
(pg/ml) (pg/ml) (pg/ml)

Control  157.39+1985 505736375  42655+49.37°

Cv4 10766:21.148  72188+6041°  31856+478%°

CVI7T  11872+2028° 703855477  306.77+50.72°

Ex-HN1  12056+1847"  67250+5325% 342115283

lb

Means in the same column with different superscripts are
significantly different (p<0.05).

9. Total protein, AbumnsT %

Albumin/Globulind|

Table 10 LPSAe % 5 hAjol 7 A
2] ¥ Plasma total protein, albumind =
2 Albumin/Globulin®BlE YERH Aot
Plasma total protein % albuminsE=+ A
gt bl o3 AolE YEhl A FSk
Albumin/Globulint]l=  B{ot(CV4)e %IELO]
M = s JEAT
Table 10. Effects of cultivated wild ginseng

pharmacopuncture on the concentration of
plasma total protein and albumin, and the

ratio of albumin/globulin in

lipopolysaccharide-exposed rats.
CGron total protein  albumin  Albumin/Globulin

P (g %)
Control ~ 7.11¢1.42% 414073 147
CV4  757£115%  475:095™ 191
CVI7T 7491125 438077 166
Ex-HN1 791+174%  454+081™ 171

N Not significantly different (P>0.05).
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