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The Effects of Bee Venom on Lipopolysaccharide (LPS)-induced
Chronic Obstructive Pulmonary Disease (COPD)
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Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University,

ABSTRACT

Objectives : This study was conducted to evaluate the protective effects of bee venom on lipopolysaccharide (LPS)
-induced chronic obstructive pulmonary disease (COPD).

Methods : In this study, LPS was administrated to Balb/c mice to induce a disease that resembles COPD. 2 hr prior to
LPS administration, mice were treated with bee venom via an intraperitoneal injection.

Total cell number and neutrophils number in bronchoalveolar lavage fluid were counted and pro-inflammatory cytokines
were also measured. For histologic analysis, periodic acid Schiff (PAS) and hematoxylin and eosin (H&E) stains were
evaluated. Proliferating cell nuclear antigens (PCNA) were also assessed by immunohistochemistry.

Results : On 7 days after LPS stimulation, influx of neutrophils significantly decreased in the bee venom group, compared
with the COPD group. In addition, TNF-a and IL-6 levels decreased in bee venom group. Histological results also demonstrated
the attenuation effect of bee venom on LPS-induced lung inflammation.

Conclusions : These data suggest that bee venom has protective effects on LPS-induced lung inflammation. Therefore, bee
venom may represent a novel therapeutic agent for lung inflammation and in particular for COPD.
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Table 1. Materials
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1 2 3
Name LPS Dexamethasone Bee Venom
Product Calbiochem Sigma Aldrich Sigma Aldrich
Volumn 5 mg 100 mg 25 mg
Shape Powder Powder Powder
Keeping Condition +4 C Room Temperature +4 C

Table 2. Experimental Design Used in This Study

(Dexafif) > LPS ¥l 6417 ¥l dexamethasone
(10 mg/kg) & H7 FoAstdly, i FoIL(BV
B> LPS Fo 6A17F Foll #EE(200 W/l mg
/kg)& B Fosiglen, 39 Fot 134 Fo
F s Ratsdch e 492 RNA analysis, $%
%2 protein analyasis $-3F33+ 232 histological

analysisZ $l8 2 &3}l

numbers volumn route
Normal Group 4 60 w Intranasal Saline
COPD Group 5 0.5 mg/kg Intranasal Only LPS
Dexa Group 5 10 mg/kg Intraperitoneal Dexamethasone
BV Group 5 1 mg/kg Intraperitoneal Bee Venom
LPS challenge 2" Bee venom treatment 3" Bee venom treatment sacrifice
| |
0 [ 1 2 3
1; 6hr after Bee venom treatment
Fig. 1. Schedule
2) 71%A HxAe] N E EA German) &  °]83led ZA31 A, different cell

PBS(phosphate buffered saline)Z & HA 3]
Folsta, 713 W AFIE catheterS E3 343t
olc}. Total cell®] 4~ hemacytometer( Marienfeld,

count™=  cytocentrifuge(Shandon, Japan)E 3
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ol (BALF)E #2)5te] AZ9e §) To w3
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3), ZFTet AA A ESNA Tr/]/H p<0.05) &
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Fig. 2. The effect of bee venom on total cell (A) and neutrophil (B) profiles in BALF

The numbers of total cell and neutrophil cells were determined in BALF. Data are expressed as absolute
number of cells per milliliter as mean + S.E.M.

Normal: saline treated group, COPD: LPS treated group, COPD+Dexa: LPS and Dexamethasone treated
group, COPD+BV: LPS and Bee Venom treated group.

(*): Normal and COPD, (*): COPD and COPD +Dexamethasone, (#): COPD and COPD+BYV, * p<0.05, ¥ p<0.05,
 pd0.01, # p<0.0L.
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Fig. 3. The effect of bee venom on macrophage (A) and lymphocyte (B) profiles in BALF

The numbers of macrophage and lymphocyte were determined in BALF. Data are expressed as absolute number
of cells per milliliter as mean + S.E.M.

Normal: saline treated group, COPD: LPS treated group, COPD+Dexa: LPS and Dexamethasone treated
group, COPD+BV: LPS and Bee Venom treated group.
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Fig. 4. The effect of bee venom on IL-6(A)and TNF-a(B) in BALF

Levels of IL-6 and TNF-a in BALF were determined by ELISA. The value is presented as the mean + S.E.M.
Normal: saline treated group, COPD: LPS treated group, COPD+Dexa: LPS and Dexamethasone treated
group, COPD +BV: LPS and Bee Venom treated group.

(*): Normal and COPD, (t): COPD and COPD +Dexamethasone, (#): COPD and COPD+BV, * p<0.05, ¥ p<0.05,

## p<0.0L.
3. #BFe TAHe|SN Lhak B BVEE 25N 7139 Z4bo] 9h3l= 9
H&E $9M& st 229 = goldt A < Fol & 5 glo] K Foir} v GSol o3t
LPSZ =% 8 COPDEfell M= #7]%(emphysema) H71% & JAsls Agaar) e low

o] AT A& T 4 s AL Dexa F5¥ 4 Usie(Fig. 5).

L )
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Fig. 5. The effect of bee venom on emphysema stimulated LPS (X200)

Mouse lung sections stained with hematoxylin and eosin.

A : Normal: saline treated group.

B : COPD: LPS treated group.

C : COPD+Dexamethasone: LPS and Dexamethasone treated group
D : COPD+Bee Venom: LPS and Bee Venom treated group.
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<Noal;
Fig. 6. The effect of bee venom on proliferating cell nuclear antigen (PCNA) by immnunohistochemical Stain
in lung tissue (X200)

R Y RE-E L

Overexpression of PCNA suggested the presence of epithelial cell damage and regeneration. The effect of bee

venom on PCNA.
A : Normal: saline treated group.
B : COPD: LPS treated group.

C : COPD+Dexamethasone: LPS and Dexamethasone treated group.

D : COPD+Bee Venom: LPS and Bee Venom treated group.
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