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Antitussive, Expectorant, and Anti-inflammatory Effects of Mahwangyounpae-tang,
a Polyherbal Formula in ICR Mice

Yeong-eun Jeong, Jong-dae Kim
Dept. of Korean Pulmonary Internal Medicine, Daegu Haany University Graduate School

ABSTRACT

Objectives: The antitussive, expectorant. and anti-inflammatory effects of Mahwangyounpae-tang (MHYPT) aqueous extracts
were observed in appropriate animal models of various respiratory disorders.

Methods: MHYPT aqueous extracts were orally administered once a day for 11 days at dose levels of 400, 200, and 100
mg/kg. The effect of MHYPT was determined by comparing its antitussive effect with theobromine (TB), its expectorant effect
with ambroxol (AM), and its anti-inflammatory effect with dexamethasone (DEXA).

Results: MHYPT aqueous extracts (400 mg/kg) showed favorable antitussive effects comparable to those of TB (50 mg/kg)
in the NH;OH-exposure coughing mouse model and expectorant effects comparable to those of AM (250 mg/kg) in the phenol
red-secretion mouse model, but MHYPT (400 mg/kg) showed less anti-inflammatory activity compared to DEXA (1 mg/kg)
in the xylene-induced acute inflammatory mouse ear model under the experimental conditions used.

Conclusion: MHYPT aqueous extracts administered at dosage levels of 400, 200, and 100 mg/kg induced dose-dependent
and favorable antitussive, expectorant, and anti-inflammatory activities that occurred by simultaneous modulation of the activity
of mast cells and respiratory mucous production under the experimental conditions used in this study.
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Table 1. Composition of Mahwangyounpae-tang

Herbs Amounts (g)
Ephedrae Herba 30
Cinnamomi RKamulus 80
Flatycodi Radix 60
Fritillariae Bulbus 60
Armeniacae Semen 60
Schizandrae Fructus 40
Gelatinum 40
Aurantii Immaturi Pericarpium 40
Ponciri Fructus 40
Amomi Semen 40
Glycyrrhiza Radix 40
Crataegi Fructus 40
Horder Fructus Germinatus 40
Massa Medicata Fermentata 40
Perillae Semen 40
Raphani Semen 40
Perillae Herba 40
Asteris Radix 40
Magnoliae Cortex 40
Mori Cotex Radicis 40
Sinapis Semen 40
Plantaginis Semen 40

Total 1,020




2) Aok 2 dzokE

Az A NHOH=E 7138E& 423t
TBe iz, AREst A dsd =g vt
$2 2dS whEo] FH =<4 (Ambroxol. AM)3}
Az, FREH AP Xylenel 2 95+
Al A E Ak el (Dexamethasone, DEXA) 3} H
st

] ¢ ¥ 279 (Theobromine, TB) ¥ AM, DEXA
L Sigma-Aldrich(St. Louise, MO, USA)ellA +4
st WAS W8] S8 AR A7EA] 4 TellA
WA Bl

NH,0H< Sigma-Aldrich(St.Louise, MO, USA)
oA Fste] WMAS wAE] Y AR AR
4 ColM YA BRAsior, dAEd =t Junsel
Chemical Co.(Tokyo, Japan), Xylene< HALe}&
(=, b ellA] F9lste] Al BaAsoch

)T E

65 % 29~32 g9 471 SPF/VAF CrljOri:CD1
[ICR] »F-2(OrientBio, 8= A 2 A3+ #3)
sgdoh vfgAE 22 (20~25 C) ¥ $%(50~55%)
7b 245 WelA ZE|7tEM| o] E Aol s}
dnpe] A EelE Qe B F71= 12271247
A2 AAF ZFH o] (Cat. No. 38057: Purinafeed.

} & AEA FEEeld e Al
FeEo AFETEY AHE 2 &l A5 F71 4
Aol wet X =l on, Tt d (S A4
SEAYEE Y39 $el& AT DHU2017-034,
20179 449 119).

TE Adez A z3E Fdske AHA
NH,0HE 53 % 7]3 3142 251 vy
: A
el As 235 &) fs) NH,OH =% 7]
A ohes 2R Adsiela, dxees 7

A8 &35 vehl = TBE Adsiad

1 5 &
grtelel vheng o1R £ 797 €312
& AA AFE 71Foz 47 gutEld o 21F%o

3. TB(TB 50 mg/kg Fo1 ¥ NH,OHel =%3
@flﬂ— LES

4. npekga er00 (Sl e 55 400 me/ke
TOE] % NH,OH =23 343 Ag+)

5. P ER00(PHHE o B 2E 200 me/kg
—r°‘] % NH,OH =23 7 43 A¥+)

6. mFeHEo e00(rH3H-ol e 3255 100 me/kg
2o & NH,0H =23 A4z Add)

(3) &4

opehgel 2258 40, 20, 10 mg/ml ¥
Zigel dgA7]3, 1 ml FA)d £49F é
ate] 10 ml/keg(400, 200, 100 mg/keel )]
12 NH,O0H =% A 119 5 19 13 A+ &

043}93];]'. B—:t‘ﬂ'. TB+ 5 mg/ml TER '5‘-|-r—r°ﬂ
o]y, NH,OH =% A 119 &< 10 ml/kg(50

mg/kg A9 Rz 1Y 13 AT Foqsgd
AA 273 NHOH dHzZddE 574 10
ml/kgs 19 13] A7 Fef3tsie,
713 = 9 ZUEY

713Z v A 113 AFEA (w34 E, TB)
Fol F 1A17kel 1,000 ml #8] AHEelaTel @
71 25% NH,;0OH(Sigma-Aldrich, St. Louise, MO,
USA) 03 mlE /A oz 4Hx FoF 13 F43
=% f=390 NHOH % ¥ 7|3 35E v
v & AN E AHEEte 68 T SAYS A
A 272 NH,OH 941 456% 59+ 1.000 ml &

o
g A7 FehaFe] 970 03 mio] Al =&

=)

905



S
)
O
-0
>
i
L=

2 mEBmS| Tol, HE, F g g1t

AFH vk 713 713 42 E Fukeie 4
S ey B g2y R Y 3R 28 &
Zo] Q& A& NNFez gt

2) A A3

AGA L] 714 F shel HAFe] 75 24
slo] oFES APEHE Hrlslgom, 9 7%
Aol Het 2ol Agal HEd = ErHS A}
L399, dzgoeze A xx F23 Ay
#H" 5357) A3 220 ALFHe] & AMS A
gy,

1 ==

68etel o] mR-AE Fu)sE ¥ 7Y7ke) #5707
= AA AFE 71EeR 47 gulEd o 25
R

2 1%

7+ 25 8y 5l 2FeE vl

L AR 2 (24575 Fo9 A dz2d)

2. AM(AM 250 mg/kg Fo1 2 d2T)

3 FZ2E 400 mg/ke

. b BH00 (-6 B

= oo

225 40, 20, 10 mg/ml F=
ZF5 A7), 1 ml FAP)e 262 944
ato] 10 ml/kg(400, 200, 100 mg/keel aw)<e) #
Yz =i A A 119 F¢ 19 13 A+ &
ofslgict. =3 AME 25 mg/ml 52 FH50l
oy, F=d= A A 114 5 10 ml/kg(250
meg/kg A9 B2 19 13 AT Fosigdch
A dxFdME S5 10 mlkegs 19 13 7
T Fod 5o

(4) AT 24

vpAlet 113 AYPEA (vpskgHE, AM) Fo
308 & A4 10 ml/kgol 2315 5% = d =

506

308 &, v AE V)T £ glo] AF HTE 3
YA Seto g Azw A E AT § A
gte] whe-20] 7|H/AE Aok 2S5 7] (Model
5210, Branson Ultrasonics, Danbury, CT, USA)E
AHE3le] 15%7F 2598 71§ A2 G4l
NaHCO; € 1 ml(5%. w/v)E H7lsled 7]3&
A2 gt 5 vlo] Z2EH o] E 3H57](Model Sunrise,
Tecan. Mannedorf, Switzerland) S AHE-3le] 546
nmell 4 7] 3412 o (Trachea lavage fluid, TLF)<
ZA skl

3 Fd5 A

71RAE AT E 291el 7|34 95

AAste F95 A4S H7letr] 913 xylene

o
g
=)
A
lo
=)
o

>,
i
SN
=
g
o
-3

i
L
lo

2. Xylene
A

3. DEXA(DEXA 1 mg/kg §3 3 xylene
& 2XF FF HE2T)

PP 0L ol F3 2

o

= xylenes =4 =¥3
o3k 500 (v 36
Z xylenes F4
o3k BH00(eHHEE B 5
2 xylenes =4
(3) &

A" FEEE

4.
o
o
Fo
6.
7o

40, 20, 10 mg/ml %



55l dgA712, 1 ml FAPl 2EE 92
skod 10 ml/keg(400. 200, 100 mg/keell si)<e]
I xylene ¥4 ¥ A 119 ¥+ 19 13 A+
Fojslgict =3 DEXA 484 #31E 1.5 mg/ml
(DEXA 74 71222 (0] mg/m)EER /S
o o], xylene =4 =% A 11¥ F¢F 10 ml/kg
(1 mg/kg A=) FI= 1Y 13 AT T334
o AA 273 Xylene HZ2FAE= 254 10
ml/kgs 1% 13] A7 T3}

) 4 9% %5
!

A7 &, 0.03 ml9 ylene t“P‘iF , Skt
MM =

M4 oox 2

(e 7 FHAE) %)=(F AP R
Fo) /84 A mhe2e) A%)x10]

£ delHe 6719 53HA< FA%
H2HSD) =2 FAIF Y, 58 AFe =

gutele] ICR wh-29] H+2FH
(SD)E EABIA Y BAE A Levene test

M

|+
o M
N
rlr M|

U}
0

o
N}
oM
2]

= A3t Levene HIAEZ} HAF AN £
Jeldt AAE vehlA shoml, de dojEE
one way ANOVA HIAEES 43 A4 F9x o
Z 1) 2(Least-significant differences multi-comparison)
HAER EAste] o3 Aelrt QleA] el
o}, ¥ 24 v B AEQ] Levene Eﬂf:EOﬂ A AL
AN Fo8 Hxprb dAE A$ Kruskal-
Wallis H HIAEE $3 3o} Kruskal Wallis H 7
AollA fogt o]z FEEW  Mann-Whitney
) AR st 15 7 f94E 54
ot 4 242> WindowsE SPSS(Release 14.0K.,
IBM SPSS Inc.. Armonk, NY, USA)S AR
ApelE PLO05NA Fem|d Aoz 7o

M. o7 Zdat

Kl
AN 273 v @sted NH,0H HZ2olAs
7174 349 %91‘& S7PF #2EH A (p<0.01).
400, 200 2 100 A ¥ i— o M=

<0.01). =3 TB 50 mg/kga R U}—?—’\Oﬂl\i
HOH szl ws 713 31471 §2)5H
(p0.0D)3ks1 e, viakgo e 328 400 mg/kg
NH,OHeZ F=% 7]™HA TB 50 mg/kg}
ARgE 713 QA &322 (Table2, Fig. 1).

Z,

do tlo By M S
B

307



ICR OrRAE o|28t mEEmmSS Tlall, He ¥ & g4 "ot
Table 2. Number of Cough in 6 min
Animals Intact Control TB MHYPT400 MHYPT200 MHYPT100
1 4.00 82.00 29.00 38.00 42.00 52.00
2 5.00 72.00 38.00 32.00 32.00 58.00
3 3.00 62.00 42.00 52.00 36.00 35.00
4 4.00 95.00 22.00 20.00 51.00 42.00
5 4.00 73.00 18.00 36.00 30.00 68.00
6 5.00 66.00 43.00 22.00 44.00 55.00
7 6.00 61.00 36.00 29.00 36.00 58.00
8 8.00 72.00 51.00 41.00 62.00 42.00
Mean 4.88 72.88 34.88 33.75 41.63 51.25
SD 1.55 11.22 11.17 10.43 10.69 10.83
%changes 1394.87 -b2.14 -53.69 -42.88 -29.67
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Fig. 1. Changes on the coughing frequencies in 283t veAE AAY 2T b8 HEH=
antitussive assay. Q] 308 Fol FA3 v =712 woly, u}i}T
Values are expressed meantSD (standard deviation) HE 225 400 mg/kes 33 Z7HE JeER)o
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Table 3. Optical Density at 546 nm
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Animals Intact AM MHYPT400 MHYPT200 MHYPT100
1 0.275 0.362 0.316 0.298 0.301
2 0.262 0.354 0.306 0.316 0.298
3 0.227 0.344 0.354 0.332 0.281
4 0.254 0.409 0.428 0.305 0.301
5 0.248 0.421 0.362 0.295 0.275
6 0.232 0.375 0.407 0.382 0.292
7 0.206 0.332 0.413 0.375 0.312
8 0.307 0.362 0.352 0.366 0.317
Mean 0.251 0.370 0.367 0.334 0.297
SD 0.031 .0.31 0.045 0.036 0.014
%changes 47.14 46.10 32.72 18.20
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Fig 2. Changes on the muoous secretions in expectorant At Fekol AMRS] (pd0.01) Z7Fsksich e
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Values are expressed mean+SD (standard deviataion)
of eight mice.

@ p<0.01 as compared with intact control by
LSD (least significant deviation) test.
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Table 4. Ear Weights (g) (Right Sides)

g
S

7t

27.09%, 100 mg/kgA M= 18.25%= 748

Animals Intact Control DEXA MHYPT400 MHYPT200 MHYPT100

1 0.049 0.079 0.039 0.061 0.062 0.062

2 0.043 0.083 0.041 0.059 0.059 0.071

3 0.048 0.092 0.042 0.043 0.055 0.077

4 0.051 0.088 0.049 0.044 0.067 0.059

5 0.050 0.085 0.054 0.068 0.075 0.063

6 0.042 0.078 0.053 0.052 0.052 0.072

7 0.046 0.086 0.048 0.057 0.068 0.081

8 0.047 0.092 0.051 0.062 0.070 0.077

Mean 0.047 0.085 0.047 0.056 0.064 0.070

SD 0.003 0.005 0.006 0.008 0.008 0.008

%changes 8165 -44.30 -33.97 -25.62 -17.72
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MHYPT (mglkg)

Fig. 3. Changes on the ear weights in anti-inflammatory
assay.

Values are expressed meantSD (standard deviation)
of eight mice.

2 p{0.01 and " p<0.01 as compared with intact
control by LSD (least significant deviation) test.
¢ p<0.01 as compared with xylene control by

LSD test.
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