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Effects of Korean Red Ginseng Extracts on Airway Hyperresponsiveness and Inflammation in a Murine

Asthma Model

Yun-Jin Jeongl, Jae-Won Paengz, Dong-Chull Choi' and Byung-Jae Lee'

'Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, *Samsung Biomedical Research Institute, Seoul,

Korea

Background: The morbidity associated with asthma is still
high, despite improvements in understanding of the disease
and the development of new drugs. Therefore, many suf-
ferers turn to alternative or complementary therapies, al-
though scientific evidence is usually insufficient.
Objective: This study was designed to determine the effi-
cacy of Korean Red Ginseng (KRG) extracts on airway
hyperresponsiveness (AHR), inflammation and airway re-
modeling in a murine asthma model.

Method: For an acute asthma model, BALB/c mice were
sensitized with ovalbumin (OVA) on days 0 and 14, and
were challenged with OVA on days 21, 22 and 23. KRG
extracts were orally given from days 17 to 23. For a chronic

asthma model, OVA-sensitized mice were exposed to OVA
twice a week for 6 weeks with or without KRG extracts.
Result: In mice that were treated with KRG extracts, AHR,
total cell and eosinophil counts of bronchoalveolar lavage
fluid were significantly reduced. TNF- ¢ in bronchoalveolar
lavage fluid was significantly decreased after administration
of KRG extracts.

Conclusion: KRG extracts may suppress AHR and airway
inflammation in a murine asthma model. Human clinical
studies are required to reveal the effectiveness and side
effects of KRG extracts in patients with asthma. (Korean
J Asthma Allergy Clin Immunol 2010;30:43-49)
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2 BEPC200, mgmhE ERRRIL, Penh 28] 274
A EF A 24213t Foll F& #8437 7](one cham-
ber plethysmography, All Medicus, Seoul, Korea)2tol] @11 AJ 2] 2]
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(3) 712X H|ZEMXH L) AO|EFIRI FH; 7] A Hx
A2 W Alo] EF}Cl(cyrokine)] ¥ 3E Lolr 7] %’4611 IL-
18, IL4, INF-¢a, IL-5 5& S35t Aol BETRIES

OVA sensitization OVA challenge
v v v v 25
0 14 21 v Days
MBPT
? # f ? f Sacrifice
Fig. 1. Experimental design in
Red ginseng extracts or PBS acute murine asthma model. OVA
oral administration (1 time/day) — ovabumin: MBPT = metha-
choline bronchoprovocation test;
*red ginseng concentration: 500, 250, 100, 50, 256 mg/kg with PBS PBS = phosphate buffered saline.
OVA sensitization OVA challenge (2 times/week) Sacrifice
| |
v v v v o
0 14 21 63 65 Days

T T A0T 77 amir 1

Red ginseng extracts or PBS oral
administration (5 times/week)

Fig. 2. Experimental design in
chronic murine asthma model.

*red ginseng concentration: 500, 250, 100, 50, 25 mg/kg with PBS

OVA = ovalbumin; PBS = phos-
phate buffered saline.
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—a— Negative control group

20007 25 mg/kg red ginseng extracts
—»— 50 mg/kg red ginseng extracts
—*— 100 mg/kg red ginseng extracts
1,600 1 —e— 250 mg/kg red ginseng extracts
e .
S —a— 500 mg/kg red ginseng extracts .
% —e— Positive control group
£ 1,000 *
[}
@
o)
X
500 A
O T T T T T T 1

0 156 312 6256 125 25 50
Meth acholine concentration (mg/mL)

Fig. 3. Effect of red ginseng extracts on airway hyperrespon-
siveness. Penh = enhanced pause. *P<0.05, compared with
positive control group.
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EA = window-& SPSS version 13.0 (SPSS, Chicago, IL, USA)<
ST BRUS BEeAE A, 2+ Al

= Kruskal-Wallis 78S o] &3} t} 9n] Q&= 2ol S H
¢ RTE dd e R F 7 7He] Bl Mann-Whitney 77 <

Attt P<0.05Y o §-213 2ol 7} vka &

1) 71 221do| W3l wEelZde F&=E 0, 1.56, 3.12,
6.25, 12,5, 25, 50 mghkg7tA 7 A S
50 mgkg =S ¥ 3 AP T oA gz
A ko] fof g zfo] 7} gl o}?q‘i 24t 100 mg/
kg, 250 mg/kg, 500 mgkg FES T3t AT A thz
ol Hlgte] 71 & A Fko] 7HAsel thP<0.05) (Fig. 3).

2) 7| 2K HIZEMAY W FEMZES W A4S 25
mg/kg, 50 mg/kg 100 mg/kge] %:E% Folgh A ToA=
T AEZTY bE d5 Axse
£ Holx| skt kAR &4 250 mg/kg, 500 mgkg FE
Fogt Ao e F Ax2F7E H iz vEl <
UA A skl D%(P<o 05) SAHTFE o m| Al H4
thP<0.05) (Fig. 4).
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Negative control group

25 mg/kg red ginseng extracts
50 mg/kg red ginseng extracts
100 mg/kg red ginseng extracts
250 mg/kg red ginseng extracts
500 mg/kg red ginseng extracts
Positive control group

HEEER00

Fig. 4. Effect of red ginseng extracts on total and differential cell
counts in bronchoalveolar lavage fluid. Mac. = macrophage; Eos.
= eosinophil; Neu. = neutrophil; Lym. = lymphocyte. *P<0.05,
compared with positive control group.
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Table 1. Effect of red ginseng extracts on bronchoalveolar fluid
cytokine levels

Concentration (pg/mL)

S 100 mg/kg, 250 mgkg FEE Foldk A3 TtolA
INF- @ = /3 vzt Hlste] ofn| Al 744231 ti(Table 1).
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Group Table 2. Effect of red ginseng extract on serum ovalbumin (OVA)
IL-18 IL-4 TNF-« IL-5 specific IgE level
Negative 182+11.9 28+13 15402 17.8+3.1 OVA-specific IgE
control Group .
25 mgkg 2092434 41405 19403 194434 Concentration (ng)
50 mg/kg  301.0+9.1 43108 1.9+02* 19.4+36 Negative control 1.0£1.6
100 mg/kg 207.3+4.9 40+0.7 1.6£01* 17.3£22 25 mg/kg 2111
250 mg/kg 208.8+6.5 4.1+£04  1.5+0.1 19.6+2.3 50 mg/kg 1.6+1.4
500 mg/kg 205.316.4 35+08 1.8%£0.2 17.7£2.8 100 mg/kg 2.01+0.7
Positive 268.6+5.2 4.02+0.7 24403 23.5+1.1 250 mg/kg 1.1+£0.8
control 500 mg/kg 1.6£1.0
Positive control 1.3+0.8

*P<0.05, compared with positive control group. Data are
expressed as the means+SED of 10 mice per group.

Data are expressed as the means+SEM of ten mice per group.

Fig. 5. Effect of red ginseng extracts treatment on pulmonary inflammation. (A) Positive control (B) negative control (C) 250 mg/kg treated
group (D) 500 mg/kg treated group. Photomicrograph of axial sections of mice lung (x100, H&E stain).
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Table 3. Effect of red ginseng extracts on airway remodeling

Goblet cell Basement Fibrosis area
Group membrane 3 3
number/mm . (<10° mm>)

thickness (mm)

Negative control 6+1.31 0.5440.05 58.08+6.34
25 mg/kg 75+11.21 2.0940.28 93.02+30.94
50 mg/kg 6719.01 1994042  109.61+67.04
100 mg/kg 60+8.89 1.9940.11 74.13+6.12
250 mg/kg 59+13.39 2.25+0.29 56.88+28.58
500 mg/kg 6415.86 2.21+£0.19 70.48+12.06

Positive control 61+£9.53 2.08+0.16 103.50156.42

Data are expressed as the means+SEM of ten mice per group.
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