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Effects of Bacillus Calmette-Guerin (BCG) Vaccination according to Time Point of Administration on Asthma

in a Murine Model
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Background: Asthma is a chronic allergic disease charac-
terized by the infiltration of eosinophils into the airway and
lung. Bacille Calmette-Guerin (BCG) has been reported to
be beneficial to inhibit allergic inflammation in an animal
asthma model.

Objective: The aims of the study were to investigate the
efficacy of BCG according to the time point of administra-
tion on asthma in a murine model.

Method: BALB/c mice were treated with BCG (1X106
CFUs) before sensitization (—5 days) or after sensitization
(+ 12 days) in asthma-induced BALB/c mice by ovalbumin
(OVA) sensitization. Bronchial hyperresponsiveness (BHR),
influx of inflammatory cells in bronchoalveolar lavage
(BAL) fluid, histopathological changes in the lung and
systemic immune responses were assessed.
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Result: The administration of BCG before and after sensiti-
zation suppressed asthmatic responses, including BHR,
OVA-specific immunoglobulin E (IgE) production, percen-
tage of eosinophils in BALF and pulmonary eosinophilic
inflammation in the murine model compared to the control
group. However, total IgE, total cell count and OVA-IgG1
were significantly suppressed by BCG before sensitization
only.

Conclusion: BCG vaccinations, regardless of administration
time point, suppressed asthmatic responses in mice. The
mechanism of effect of BCG before sensitization is thought
to be balance Th1/Th2 immune responses, but, that of BCG
after sensitization may be different from BCG before
sensitization. (Korean J Asthma Allergy Clin Immunol
2010;30:307-313)
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659 9] 97 BALB/c R}~ Y dF T (grade V, Sigma, St.
Louis, USA) 10 g2 2.25 mg®] ¥ Alumimject, Pierce, Rock-
ford, UsA)ZH E313ke] 27Jph elshel 2AA17] 3, 17
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B Ao EAle AT BCG Fol 7He] 2}
0] = Mann-Whitney testS ©] 8-3}o] £2135}9] 21, SPSS 18.0
for Windows (SPSS Inc., Chicago, Illinois, USA)S- AF-8-3}31 11, P
ko] 0.05 oJskel A+-5 SAA & freofatrta Hofstid
t}.
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I ZTOVA/OVA)] Penh it gk WEFZH FX& 50
mg/mLol| Al 13.9+3.70]Q .1, 3] O] Z(Saline/Saline)2] ¥
TR 472200130t FEFERN o7 HAA7)7] M3} A
A7 Fol| 742} BCGE T3l S wl, Penh 13t 247t
6.843.8, 833302 HT FAUZT(OVA/OVA)| H]E]|A]
FrolshAl A= AThP<0.05) (Fig. 1). Lyt 7 Z151He] 2}
ol ATk

2. BCGY| 7|1=€E AH &2t

ZNBAHEZAG N G F A ZFE SANETH FY
T A Z+zk 2.740.5%10°/mL, 13.8+3.4x%
oA A 4 7701] BCGE Foigg o,

(Fig. 2).
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Fig. 1. Inhibitory effect of BCG (1x10° CFUs) before and after
OVA sensitization on bronchial hyperresponsiveness (BHR). Group

= BCG treated group before sensitization (—5 days); Group 2
= BCG treated group after sensitization (+12 days); Group 3 =
Negative control group, Group 4 = Positive control group. *P<
0.05, TP<0.01, compared with positive control group.
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Fig. 2. Total cell counts in bronchoalveolar lavage fluid. Group 1
= BCG treated group before sensitization (—5 days); Group 2 =
BCG treated group after sensitization (+12 days); Group 3 =
Negative control group; Group 4 = Positive control group.
*P<0.01, TP=0.05 compared with positive control group.
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Fig. 3. Differential cell counts in bronchoalveolar lavage fluid.
Group 1 = BCG treated group before sensitization (—5 days),
Group 2 = BCG treated group after sensitization (+12 days);
Group 3 = Negative control group; Group 4 = Positive control
group. *P<0.05, TP<0.01, TP=0.05 compared with positive
control group. Data are expressed as the averages of five mice
per group.
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Fig. 4. (A) Levels of total IgE, (B) OVA-IgE as determined by
ELISA in sera of each group. Group 1 = BCG treated group
before sensitization (—5 days); Group 2 = BCG treated group
after sensitization (+12 days); Group 3 = Negative control group;
Group 4 = Positive control group. *P<0.05, TpP<0.01, compared
with positive control group.
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A 2T A 9 0.271£0.0020] H]8] F o EFoA Ta
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4. BCG2| Th1/Th2 2tad MABLZ0| e &t

dEF A A3 A $ BCG FolTol A
o] 1gGl F%E(Ass0 o= ZFZF 0.34140.001, 0.369+0.001°]
T O5 25O FAYZET 038140.0015 T 7HASH L
i, 22 H BCG Fof ol MRt BAH R on| A Ay
ATHP<0.05, Fig. SA). FLFH-5o] IgG2a 5= 7%, 7
2t A3 7+ & BCG T Tl A 247} 0.11640.001, 0.109+
0.0012 2, A ZT 0.108£0.0033} vl wate] Jn| 9= =}
o] &= {3 ThHFig. SB).

5. BCGOl 2|8t Hl =2 HAEAHAH W3}

1
=
_i'{m

mi

(Fig. 6A), 7H2} & BCG o 2 (Fig. 6B)°]

=R R ¥ 24 LA, T2 B 7®

A FRI R | AT E Hfro] P U ET(Fig. 6D)

o Hlg] AAE A& AFE & UATKEg. 6).
o

=
7 4=(inflammation scoring)ol| A =

o
>
o

L&

I+

2t A BCGHE] 7-0.49+0.38)1 7+ & BCGE-o] 7+0.74
0.59) Bl A Fdtl 27(1.92+0.44)00 ¥l&l] <m| Al A5

0.45
0.40 [ Group 1
1 Group?2

~ 0.357 Bl Group3
éO,SO' | G?’OUD4
<
o 0.25 1
O
C
g 0.20
2 0151 .
<

0.10 A

0.05 1

0.00 T 1

A B

Fig. 5. (A) Levels of OVA-specific IgG1, (B) OVA-specific IgG2a
as determined by ELISA in sera of each group. Group 1 = BCG
treated group before sensitization (—5 days); Group 2 = BCG
treated group after sensitization (+12 days); Group 3 = Negative
control group; Group 4 = Positive control group. *P<0.05
compared with positive control group.
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Fig. 6. The effect of intraperitoneal treatment with BCG on peribronchial and perivascular inflammation. Peribronchial pulmonary eosinophilia
was inhibited significantly in OVA-sensitized and -challenged BCG-treated mice. A = BCG treated group before sensitization (—5 days),
B = BCG treated group after sensitization (+12 days), C = Negative control group; D = Positive control group (x100, H&E stain).
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Fig. 7. Effect of BCG on peribronchial and perivascular lung
inflammation. Total inflammation was defined as the average of the
peribronchial and perivascular lung inflammation scores. Group 1 =
BCG treated group before sensitization (—5 days); Group 2 = BCG
treated group after sensitization (+12 days); Group 3 = Negative
control group; Group 4 = Positive control group. *P<0.001 compared
with positive control group (x100, H&E stain).
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