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Abstract

Objectives : Gumiganghwal—tang and its main components have been used for treatment of cough, headache,
joint pain and fever, Using a respiratory inflammatory model, we intend to demonstrate the its anti—
inflammatory effect and immune mechanism of Gumiganghwal—tang,

Methods : We induced the respiratory inflammation mouse model by papain treatment. Female BALB/C
mice (8 weeks old) were divided into three groups as follows: saline control group, papain treatment group
(vehicle), papain and Gumiganghwal—tang (200 mg/kg) treatment group (n=4), To verify the anti—inflammatory
effect of Gumiganghwal—tang extracts, we measured the infiltration of inflammatory cells in bronchoalveolar
lavage fluid (BALF) and nasal lavage fluid (NALF), Additionally, the efficacy of Gumiganghwal—tang extracts
on Th2 cell population and alveolar macrophage in lung were analyzed by using flow cytometry,

Results : Gumiganghwal—tang extracts administration decreased inflammatory cell infiltration in BALF and
NALF, especially of eosinophils, Furthermore, interleukin—5 level was reduced in lung by drug administration,
Interestingly, Gumiganghwal—tang extracts treatment also decreased the Th2 cell (CD4"GATA3Y) population
and increased the alveolar macrophage (CD11b'CD1lc") population in lung.

Conclusions : Our findings indicate that Gumiganghwal—tang extracts have anti—inflammatory effects by

mediating Th2 cell and alveolar macrophage cell activation,
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Fig. 1. Experiment protocol for respiratory inflammation induction and drug administration
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Fig. 2 Effect of Gumiganghwal—tang on total inflammatory cell and eosinophil counts in BALF
(a) Effect of Gumiganghwal—tang on total cell counts (number) in BALF cells
(b) Effect of Gumiganghwal—tang on proportion of eosinophils in BALF cells
(c) Effect of Gumiganghwal—tang on counts (number) of eosinophils in BALF cells

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group,
JHu)7}&er papain induced respiratory inflammation with J+9]73&% group

Data are expressed as the mean + SEM (n=4).

#p<0.01 compared with the SC group,

"P<0.05 compared with the Papain group.
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Fig. 3 Effect of Gumiganghwal—tang on differential cell counts in BALF
(a) Effect of Gurniganghwal—tang on proportion of differential cell in BALF cells
(b) Effect of Gurniganghwal—tang on counts (number) of differential cell in BALF cells

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group,
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Data are expressed as the mean + SEM (n=4).

, papain induced respiratory inflammation with 1732 group
*P<0.05

#p<0.01 compared with the SC group,

"P<0.05 compared with the Papain group.
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Fig. 4 Effect of Gumiganghwal—tang on total inflammatory cell and eosinophil counts in NALF
(a) Effect of Gumiganghwal—tang on proportion of eosinophils in NALF cells
(b) Effect of Gumiganghwal—tang on counts (number) of eosinophils in NALF cells

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group,

JHu)7}&er papain induced respiratory inflammation with F+9]73&% group

Data are expressed as the ‘mean =+ SEM (n=4).

*p<o, 05,

##H p <0.0001 compared with the SC group,

"P<0.0001 compared with the Papain group,
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Fig. 5 Effect of Gumiganghwal—tang on differential cell counts in NALF
(a) Effect of Gumiganghwal—tang on proportion of differential cell in NALF cells

(b) Effect of Gumiganghwal—tang on counts (number) of differential cell in NALF cells

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group,

Fu)7}&Er papain induced respiratory inflammation with F+9]73&% group

Data are expressed as the ‘mean + SEM (n=4),

*p<o. 05,

## P <0.0001 compared with the SC group,

P<O 0001 compared with the Papain group.

ofsf 1 vlgx} 7 Haskes Ae RIS 5
(Fig. 6a—c). EZH IL-55 WA Z vkl oA
23} i<t thH] papain FoiwtolA F7tsks WS
SRIe 4= qlon, u|ggs Fofof o8| cytokine
oFo] ZFA3 A3FS Foldk 4= QI E AIE 1Y

| e
ox 2
e L

(o]

Ris

Sk off, AuEee] Fojo| s ThaA|ze] Fiz 9
DS AaAA IL-59] A 2 BHIE A7l

Ag 7o) =8 A Al BA e

0.

#H71=9] £ A3 d5HES Atk Aos gl
3z thANE, alveolar macrophage (CD11b'CD1ilc")
£ gIsh] Il JA] HE2AS o83l Al A

= ggsto] 1 ey 5 gelskqint, AAdae
tjz=<toll Bl papain Toi “ékoﬂ*i% maL
7t AR CE FoJsiA gt As gl 4= Sl



chetol

u}5to|

o

Sh3|X| M27H MI3E(2023H 12€)

o o] AT 9% Lol Fa Mmel BAT ulg o] ohd FUF W XNENLS BSH= M2 typed
I} 427} papain & TLEolA STk At AR ML Ao = Ager 4= Qlok, Fu)ite ool A
Zloltt, ol ¥ HANEZT} H5S FESk= ML type 3z ANEZS] vlE} 7 STskE AREE 29l
a S.C PAPAIN Sojzgg
=5 Q6 @s Q6 Qs QB
091 135 155 669 090 222
P
< |
(U]
‘ Q7
‘ 622
b c
1.5+ 2.0 -
— #
)
— . 1.5'
X 1.0 x
.0 -1 *
® iz} 1.0 1
o c
0.5 3
—— O 0.5 —_1
0.0 = 0.0
%S'J Q},% %Q;b\(‘ Q\é@
S < S
d
5000 -
— 4000
E
S 3000 -
&
3 2000 -
1000 - |
0
(99 Q;b@ y <5
> o
< P

42

Fig. 6 Effect of Gumiganghwal—tang on Th2 cell and IL=5 in the lung
(a) Representative plots of a single individual from each group. The number inside the plots indicate the
frequency of CDATGATA3Y cells,
(b) Effect of Gumiganghwal—tang on proportion of Th2 cells in lung
(c) Effect of Gumiganghwal—tang on counts (number) of Th2 cells in lung
(d) Effect of Gumiganghwal—tang on IL=5 in lung

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group;
Fu|738e papain induced respiratory inflammation with <*2]7&% group
Data are expressed as the mean = SEM (n=4). *P<0.05 compared with the SC group.
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Fig. 7 Effect of Gumiganghwal—tang on alveolar macrophage in the lung
(a) Representative plots of a single individual from each group. The number inside the plots indicate the
frequency of CD11c*™ CD1E™™ cells,
(b) Effect of Gumiganghwal—tang on proportion of alveolar macrophage in lung
(c) Effect of Gumiganghwal—tang on counts (number) of alveolar macrophage cells in lung

SC, saline control group; Papain, papain induced respiratory inflammation with vehicle group; 7-0|73&=

papain induced respiratory inflammation with 7173} group
Data are expressed as the mean = SEM (n=4). ##P<0,01 compared with the SC group.
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