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Anti-asthmatic Effect of Alismatis Rhizoma and Alisol Acetate B Combination Therapy in
a Murine Asthma Model

Mi-jun Park®, June-yi Heo® Min-jung Kwun, Chang-woo Han
School of Korean Medicine, Pusan National University

ABSTRACT

Objectives: The aim of the study was to evaluate the anti-asthmatic effect of alismatis rhizoma and alisol acetate B combination
therapy in a murine asthma model.

Methods: C57BL/6 mice were sensitized to and challenged with a mixture of ragweed, dust mite, and aspergillus to induce
an asthma animal model. Alismatis rhizoma extract and alisol acetate B combination therapy was co-administered only in the
experimental group. To evaluate the anti-asthmatic effect of the combination therapy, inflammatory cell counts in bronchoalveolar
lavage (BAL) fluid were determined, and tissue was examined histologically with hematoxylin and eosin (H & E) and periodic
acid-Schiff (PAS) stains, by enzyme-linked immunosorbent assay (ELISA) of IgE. IL-4, and IL-5, and with reverse transcription
polymerase chain reaction (RT-PCR) of IL-5, IL-33, MUC5AC.

Results: Alismatis rhizoma and alisol acetate B combination therapy reduced the number of inflammatory cells, alleviated
histologic features, and down-regulated all the investigated asthma mediators, IgE, IL-4, IL-5, IL-33, and MUCHAC.

Conclusions: According to the above results, alismatis rhizoma and alisol acetate B combination therapy may have therapeutic
potential for asthma.
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1. Al (Material)

Alisol acetate B+ Biopurify Phytochemical Co. Ltd
(Chengdu, Sichuan, China)2X€ Fujsleich XA
fr dejRl o 2 AMS3F ragweed( Ambrosia artemisifolia).
dust mite( Dermatophagoides farinae), 2 aspergillus
(Aspergillus fumigatus)= Greer Laboratories(Lenoir,
NC, US)2RE T3}, Imject alume Pierce
(Rockford, IL. US)Z%¥] F}3}3lt}. Hematoxylin
and eosin(H&E) stainel] AH8-¥l Harris hematoxylin-II
< YD Diagnostics CORP.(Yongin, Gyeonggl, Korea)
o2 HE i3l Eosin Y& Sigma-Aldrich Korea
(Seoul, Korea)ZHE] Fulj3l9dct. Periodic acid-Schiff
(PAS) stainell AR
reagent, ¥ hematoxylin solution, Gill No. 3%
Sigma-Aldrich Korea(Seoul, Korea)Z5E i3}
At Mouse IgE ELISA kitx BD Biosciences(San
Diego, CA, US) 22X Fu3ldet. Mouse interleukin
4(IL-4) ELISA kit®} mouse interleukin 5(IL-5)
ELISA kit Cusabio Biotech Co., Ltd(College Park,
MD, US)E2HH Fi3tsict.

% periodic acid solution, Schiff's

2. EHAL Oof|Ebg F=ZZ(ethanol extract of alismatis

rhizoma, EEAR) M=

stk 2A] €Al A7 o] WA Alisma orientale
Juzepzuk)®] HeolE7] FHOEAM, E AFM=
213 ¥.(Yeongcheon, Gyeongbuk, Korea)ZHE]
Tt SHAE BALE ARSEE A E TR
48 o, 200 g 1.000 mLe 80% olehE ]
Y3 60 TollA 8417 &< F&3++ 0.2 ym 2
HZ o33t v, AbsS & 5410238 36%

o #2%& A3

3. &A=& 2H(asthma animal model)
3 EEL 75339 specific pathogen-free(SPF)

=

o
C57BL/6 471 m}$-2E52S Samtaco Bio Korea,

w3
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Ltd.(Osan, Korea) ZH-E T35tk Ad FE
VHel 252z, IF 7 vk 2R wiA e
A, BF AY AoAA A} EE AH-E
AFFES sk A HA 25 ‘ﬂm—% 94l
ol MAE A 4tk F WA 15> EEAR
30 mg/kg¥} Alisol acetate B 10° MuHe Feds}eic)
Al HA 252 ragweed, dust mite % aspergillus
EFES o] Lsle] AA AE HLssich o HA
25 AN e T"r%a}qw, EEAR 30 mg/kg
3} Alisol acetate B 10° M<& 37 Fedslsict. oAl
WA 15> A4 ddE fEsHA], EEAR 30
mg/kg} Alisol acetate B 10° M& 37 Fedalslch

C57BL/6 m}$-2e ragweed, dust mite, 2
aspergillus EFEE o] &3] HA & 23}
+ WS GBS Fose Y O3 2
A, AR At AXA dell ragweed 50 ng.
dust mite 5 pg, ¥ aspergillus 5 ug= PBS 100 ul
o o] Imject alum 100 ple} A 27 v F
grozm selo g3 e st Ad 13
14, 1594 Foll= Zoletil( Virbac, Carros cedex, France)
3} Rompun(Bayer Korea, Seoul. Korea)< 7
27+ U F98ked(1:1 ratio, 1.2 ml/kg body weight)
oly AelE =3 o2, ragweed 50 pg. dust
mite 5 pg, ¥ aspergillus 5 pug= PBS 25 plel] ¢
micro-spray (Model TA-1C, Penn-Century Inc.. USA)
2 o043l 7|x W EEFozx HA AHE
W& A 7ch EEARS} Alisol acetate BE Fo st
JFAME A 12, 13, 14, 15LA ol Az £
o] EEARS} Alisol acetate BE 3¥& F£43t:

iy

e 598 whies JE o Rlelia 3
FAZE A oA el 3 R4 24
2 QAR

F Felsteleh 1694 ol CO, 7
7 %

| ¥ 923 QS Adagn BE AY 3
o waden FEAYE9IAN $UE 9%
onl, A% FAE F4sislet
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4. Bronchoalveolar lavage(BAL) fluid X% ¢ M|z

T 53

Tracheostomy= A3 8t 3 24-gauge intravascular
catheter® %3] 7|= W& PBS 1 mlE FY3tx
oA Fdee HAH S 23] AldEte] BAL fluide
A3}, hemocytometerS o] &3t BAL fluidel
3 = AE 5 A3 922 BAL
fluidZ cytospin®-E AAA)Z] v+ Hemacolor( Merck,
Darmstadt, Germany)Z 93kx, A (macrophage),
%% F(neutrophil), @ ZAF(eosinophil) 5 Z

7% 245509,

b. =R HAF S (Histological assessment)

Bronchoalveolar lavage(BAL) fluid A& %, 10%
formalin®.2 A8, paraffing HAFAA Zrj
(embedding) 3+3ch. o #2212 5 im FAE
AA & & Hematoxylin and eosin(H&E) stain %
Periodic acid-Schiff(PAS) staing Al3atict. A
e x|ekel] MY ZzeEZS mjgton 9ok}
W o33} 2o} H&E stain®] 7% deparaffinization
9 hydration #E& AA ¥, dAu|AHo=z g4 A
=2 Z9l8wH A Harris hematoxylin-1I £He 2%
9T F AAE s AAE wEssiYh oA Eosin
Y SodloM 187 Gt AT o, 25 o
xylene A2] & &o| =6l mounting 3F3c}. Periodic
acid-Schiff(PAS) stain®] 7% deparaffinization %
hydration IAHE& AA F &£aH 02 periodic
acid solutionell 5&7F A2] % A, Schiff's reagent
o 1587F 28] & A&, 2 hematoxylin solution,
Gill No. 3 9027t A2 ¥ Al&3lx, &4 9 xylene
A2 & &zl =o| mounting 3+

6. SAZEHASXIENM Fnzyme-linked immunosorbent
assay, ELISA)
Allergenel] ¢J8F asthma®] 233} EEARS} alisol
acetate Bell &3 3 Al B4l ELISAZ
IgE(in serum), IL-4(in lung tissue homogenate),
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E#ALS} alisol B acetate2| #i2 F0i7t MA S5 20 0|Xl=

2 [1-5(in lung tissue homogenate) &) #3}S 2
sl

Lung tissue homogenate $¥] AL o123} 7t}
2A #H%2 100 mg= PBS 1 mle] ¥ homogemzer
2 AE F 20 ColA 39 447 £ 854
Hek 524 d5 FAHE o ubEsie Az
gto] I FH 5 8 ohg 5000%g 4 Tl 5E3H
centrifuged} ., *o%%‘a: A5t A,

ELISA #A-2 7 kit, & mouse IgE ELISA kit
(catalog number: 555248), mouse interleukin 4(IL-4)
ELISA kit(catalog number: CSB-E04634m), ¥
mouse interleukin 5(IL-5) ELISA kit(catalog number:
CSB-E04637m)ell A5 zZt7te] 22 238 w5t

om, gokstd o5 Aok %6 well plate®] 7
wellell ZA3312} 3= 2 S o] capture AbE
T8t IR, 2F £ 9 AAE Z wellol
Folste AR dhe o] APHES 3}
o} th& 22 detection antibody®} enzyme reagent
£ A28t labelingdta, stop solutions A=t of
= 450 nmel M9 FREE A

_11}1

A

=

7. SR AMAL ZEeAHES(reverse transcription
polymerase chain reaction, RT-PCR)

Asthma ¥ §32-=2] W& wA=4 RT-PCR
< E8 =434 Total RNA FZ¢= RNeasy
Mini Kit(Qiagen, Hilden. Germany)Z AH&-3lict.
%3 total RNAZRE cDNA Ael= M-MLV
Reverse Transcriptase(Promega, Madison, WI, USA)
£ AHsiY A" DNAE FEsiededls
TaqPCRx DNA Polymerase(Invitrogen, Carlsbad,
CA, USA)E AM$sleict =9 DNAE 1.2% agarose
gelol A #7]%3% 3 ethidium bromide §4 ¥ =
Ao E bandE FelEith $F Al ARSE £4A
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Z¥2+9] primer(Bioneer, Daejeon, Korea): o3 Z
o}, MUCSACE 5-TGA TCA TCC AGC AGC
AGG GCT-3 ¥ 5-CCG AGC TCA GAG GAC
ATA TGG G-3': IL-332 5-AGA GAT CCT TGC
TTG GCA GT-3 ¥ 5-AGC ACC TGG TCT
TGC TCT TG-3: IL-5% 5-GAC CTT GAC ACA
GCT GTC CG-3 % 5-AAT CCA GGA ACT
GCC TCG TC-3: GAPDHE 5-GGA GCC AAA
AGG GTC ATC AT-3 ¥ 5-GTG ATG GCA
TGG ACT GTG GT-3 o]

8. SA 4 4ty

24 EAMox IBM SPSS statistics 23K (SPSS
Inc, Chicago, IL, USA)& AM&sisict 7o) =
A HFLEFLAE Al T Zo 7]
shodeh. 2% 7+ 3k Bl el Student’s t-test
2} One-way analysis of variance(ANOVA) testZ
ol &stglom, BAA 949 71F> PC0.05 <
5= 3

m. @ =

1. BAIFEE (EEARM alisol acetate B &2 04
of ot HE ME 9 H35}

Agof| AHE-E vl9-AE9] BAL fluiddlld 95
NZ 4 W3lE 2ARI9 Y Ragweed, dust mite
4 agpergillus EFES FY3te] A2 AHE #
<3 v}~ BAL fluidelld & 943 AlZ 49
Z717F gelEsie d=iAl E3ES @4 EEAR
o} alisol acetate BE §7 Foidt wlAEol A=
% 95 Ax 59 7P BAXLE o SiA
A H A (Fig. 14). 53], 95 A x F dAA =
o} A ZHAv) FEEksl o (Fig. 1B).
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25 15
[ Macrophage
w3 2 .3 =1 Neutrophil
8 E 2 é 10 Hl Eosinophil
A w
=5 10 * Z3
T — 32 5
g | oX
5 |
0 T T T T T 0
Allergen - = + i * Allergen -
EEAR - + . ¥+ (30 mg/kg) EEAR - + - + + (30 mg/kg)
Alisol acetate B - 10° 107 10° v Alisol acetate B - 105 - 10 10° ()

Fig. 1. Inflammatory cell count in BAL fluid.

Total (A) and differential (B) cell count were done. Data are presented as the meantSEM of 5 mice per
group. * means /X0.05, compared to the allergen treated group (the 3rd bar).

2. HAIFZS(EEAR) I} alisol acetate B HE S0 o] HAzA M E AFHE HAfo| d3tgE Al
off ofet mz=2lo| s} oz el 4 AH(Fig. 2 D, E). HAxzAe
Aol AHEE wleA w229 WIS HFs) PAS staing A3ty s A3} 23 G

7] $14l. Hematoxylin and eosin(H&E) stain 2 Fol3t upe AL A 7|HA| A LA E (goblet

Periodic acid - Schiff(PAS) staine Al3stdet. = cel) 9] v] 9} Hollo] Frist As #ZF 4 99l

©m(Fig. 3 C), EEAR$} alisol acetate BS &7
FoIgt mfe Ao A= &3 E(goblet cell)S] ]
Z Az} S3kE 7 AZIFAN Y o] 7HAs A
+ Fd& 4 9dAHFig. 3D, E).

Each tissue was harvested from no treatment group (A), EEAR 30 mg/kg+Alisol acetate B 10° M treated
group (B), allergen treated group (C), allergen+EEAR 30 mg/kg+Alisol acetate B 10° M treated group (D),
and allergen+EEAR 30 mg/kg+Alisol acetate B 10° M treated group (E). magnification 100x

89



ENALS} alisol B acetate2] He F0i7} M4l

Fig. 3. PAS stain of lung tissue.

Each tissue was harvested from no treatment group (A), EEAR 30 mg/kg+Alisol acetate B 10° M treated
group (B), allergen treated group (C). allergen+EEAR 30 mg/kg+Alisol acetate B 10° M treated group (D),
and allergen+EEAR 30 mg/kg+Alisol acetate B 10° M treated group (E). magnification 200x

(EEAR)2} alisol acetate B
1Y |gEel B3t

g w2 EeA A [gEY] WdE
A3 95234 (Enzyme-linked immunosorbent
assay, ELISA)& %3 Aot £8 d=jd&
Foigh upe- A5 A [gEe] T35 F7}
FA= 9o, EEARS} alisol acetate BE &7 &
of gt mf AL M GRS F77F BA-E 9
7] Al A= A (Fig. 4).
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Fig. 4. I8E measurement in serum.

Serum [gE was measured with Enzyme-linked
immunosorbent assay (ELISA). Data are presented
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as the meantSEM of 5 mice per group.
* means A0.05, compared to the allergen treated
group (the 3rd bar).

H

4. BAAEEZS(EEAR) 2t alisol acetate B #12 0
ol 28t IL-4, IL-5, IL-33, % MUCBACS| i3}
Aol AHEE wlex s z2eA HA ) o

A2 d=A Sl IL-4, IL-5, 1L-33, ¥ MUCSAC

o #3lE #Fsgeh ELISAS S 114, IL5

Wy A=E SAs A AT AAA F

Z4HF-3-(reverse transcription polymerase chain

reaction, RT-PCR)& ¢]&3fed IL-5, IL-33, ¥

MUC5AC® mRNA &8 A=E SAseh &3

dYAlE Fodt npes wHz2A A, [L-4, L5

ol raieke] FEiEA Frkekelx IL-5, 1L-33,

2 MUCSACS] mRNA Wi=x =33 A= gl

EEARS} alisol acetate BE &7 FoI8 wp$2

HzA e £ dejAllel 9§ L4, IL-5 57}

7b AR ofn] gIA 4EHE S a(Fig. 5). IL-5,

IL-33, @ MUC5ACY mRNA AR O R

bol 1=

oot L

Kigat-d



gAd 4 A Fig. 6).
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Fig. 5. IL-4 and IL-5 measurement in lung tissue.

gofF - 5/70/ - AIE - BEF

400
E 300
g *
0200
=
8
3 100
=
0 T T T T T
Allergen - - F + +
EEAR - iy = to o b, (30mg/kg)
Alisol acetate B = 10 - 10 10° (M)

IL-4 (A) and IL-5 (B) in lung tissue were measured with Enzyme-linked immunosorbent assay (ELISA). Data

are presented as the mean+SEM of 5 mice per group.

(the 3rd bar).

Allergen
EEAR = = E2 +
Alisol acetate B - - 103 103

* means X0.05, compared to the allergen treated group

MUC5AC

IL-33

= (30 mg/kg)
2 106 106 105 105 ()

Fig. 6. Detection of IL-5, IL-33, and MUCSAC expression with RT-PCR.

The expression level of asthma related genes, IL-5, IL-33, and MUCSAC in lung tissue was measured by
semi-quantitative RT-PCR. The relative expression level of each gene is proportional to the thickness of each band.

o e Uehbe HelAw,
o] FeA7E 9

s4oz Qla, AAe Wel 7|43
24 BA5E 2 AP 2eln T dol

o= “
A9 71x| gl wEds, A4 AgEE A4 F
£ 292 k8l (allergen) ¥ ¥ FHH(sensitization)
9 $2(challenge) W, 283 FE9] 57 Sl
wle} chekst whi o] Qiok, AdEE2E A7 (mouse),
F(rat), 71H= 2, o A, 2 & FolA AA S

onral g o) v 3k o 7 = JulokEu] (gyalbumin),
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