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Effects of Traditional Chinese Herbal Medicine Shengmai-San and
Pyungwi—San on Gastrointestinal Motility in Mice
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Received: October 7, 2015 Objectives: The purpose of this study was to investigate the effects of Shengmai-san and
ifc"e';teegi HS\V/SQES;B 58}; Pyuh.gwil—sarT, a herbal product used in traditional Chinese medicine, on gastrointestinal (Gl)
motility in mice.
Methods: The in vivo effects of Shengmai-san and Pyungwi-san on Gl motility were investigated
by measuring the intestinal transit rates (ITRs) using Evans blue in normal mice and in mice with
experimentally induced Gl motility dysfunction (GMD). GMD was induced by injecting acetic acid
or streptozotocin intraperitoneally.
Results: In normal Institute of Cancer Research mice, ITRs were significantly and dose-
dependently increased by Shengmaisan (0.01~1 g/kg) and Pyungwi-san (0.01~1 g/kg). The
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Biofunctional Medicine. School of mice were significantly reduced compared to normal mice, and these reductions were significantly
Korean Medicine, Pusan National and dose-dependently inhibited by Shengmai-san (0.01~1 g/kg) and Pyungwi-san (0.01~1
University, 49 Busandaehak-ro, g/kg).
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Table 1, Amount and Composition of Shengmai-san

Herb Scientific name Amount (g)
Maek Mun Dong Obhiopogon japon 267
In Sam Panax ginseng 1.33
O Mi Ja Schisanadra chinensis 1.33
Total amount 533

1. o
AT WS, QA omAtE o]Rol4 glom] (el

13] 85 Table 1), B &, A0, =8, 4z, =,
AY7Fo =z o]Fo|x QITH/dYl 13] -85 Table 2). Witz
P OAEE ofo] U A 2FSIAHI-WORLD Pharm., Anyang,

Korea; http://i—pharm koreasme.com)ollA 7]55oF At

S5t SRl 0.5 g/mlo] HER =<1 Fofl WAt
B AR5
2. 38

o

85 9] Institute of Cancer Research (ICR) 4% up-¢-
2(25~30 g€ (PAMELR Hio]le F#okSamtako Bio
Korea Co. Ltd., Osan, Korea)ollA 9J5tod, 157 A9
A 2o 2-5ote S oF & ARgSHI A7 B¢ 2
Tl 22°C+2°C, % 53%+2%, §7] 3% 13~15
times/h, 12|11 2o 1241719 JH (A5 06:00, &5
18:00) 717} 2= AAA A 1PAE(Samtako
Bio Korea Co. Ltd.)®} &< AHaA =528kt & A9
< FAisty FEAEEedRe] SlEIHe
PNU-2014-0725)& ot F2=2 2ol 275t 44
= 285t

3. Evans blue°]| 2|3t & o|55(intestinal transit

rate, ITR) &%

AUt 9 Belate] ot g oS5 Evans blue

Table 2, Amount and Composition of Pyungwi-san

Herb Scientific name Amount (g)
Chang Chul Atractylodis rhizoma 201
Jin Pi Citri pericaroium 1.28
Hu Pak Magnoliae Cortex 022
Kam Cho Zingiberis rhizoma recens 0.43
Dae Chu Zizyphi fructus 1.65
Saeng Kang Gycyrrhizae radix 0.26
Total amount 585
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solution (5%)°f &gt & o572 (distance) = ZA5FATt.
737 ICR A3 5ol it 9 g oliks 94 Fo(intragastric
administration) & 30%©°] A4} Evans blueg ¢
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o] At & AF| Hof|A Evans blueZ} 5= (pylorus) oAl
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Azl glom Tkt YT -5 A A& o] 8EL

22,23
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4, Acetic acidoj| 2|3t Bt X3 (peritoneal irritation)
A(I)i_lx_l EEII
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% 3027t cageoll A 2l 5 A2 FagskAAt
5. AEH E X EM(streptozotocin, STZ)o| 2|3t Gt
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37 351l Evans blueE A Fof & 30% o o

eft I+ ITRES Fig. 19 Aelstith. E(control) 34
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65.6%+4.7% (P<0.05), 1 g/keollA] 68.8%+3.9% (P<
0.0DE YetdthFig. 1A). HH4AE 0.01 g/kgollA
62.2%+4.4%, 0.1 g/kgolA 68.6%+2.8% (P<0.01),
1 g/kgollAl 71.1%+4.8% (P<0.01)S el IchFig. 1B).

AT 9 BN B S50} $7KI45 [TRO] S}
e Bech B2 sepiste] w HLE 98 S
254 A7) Hol ALSFI PF (1 g/ke)E Folslny]

T ITRO] 68.7%+4.2% (P<0.01)Z A2 AGe} v]S:

*k

CTRL

*% |

Fig. 1. Effect of Shengmai-san and
Pyungwi-san extract on intestinal
transit rate (%) in normal mice, Mice
were treated with Shengmai-san (A)
and Pyungwi-san (B) extract and then
intragastrically administered Evans
blue 30 minutes later, Intestinal transit
rate (ITR) (%) values were deter-
mined 30 minutes after Evans blue

~ 0.01 0.1 1 N

X administration, Bars represent mean+

& Pyungwi-san (9/kg, .9.)  standard error, CTRL: control, PF:

«Qq' Poncirus trifoliata Raf, *P<0.05,
Q *P<0.01,
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£

*%

0
Normal CTRL

Fig, 2, Effect of Shengmai-san and
Pyungwi-san extract on intestinal
transit rate in acetic acid treated mice,
Mice were treated with Shengmai-san
(A) and Pyungwi-san (B) extract and
then intragastrically administered Evans
blue 30 minutes later, Intestinal transit
rate (ITR) (%) values were deter-

.\9? M \S; M mined 30 minutes after Evans blue
& Shengmai-san (gikg, i.g.) §§ Pyungwi-san (g/kg. 1.9.)  agminjstration, Bars represent mean-+
«{3’ ‘:': standard error, CTRL: control, PF:
Q ] Poncirus trifoliata Raf. **P < 0.01.
STZ-induced diabetic
*% *%

A . * | B F z | Fig, 3. Effect of Shengmai-san and
= 70, | = 704 ! Pyungwi-san extract on intestinal
o 60 < 60 transit rate in streptozotocin (STZ2)-
g 504 g 50 induced diabetic mice, Two months
2 e after administering STZ, mice were
% 401 % 40+ treated with Shengmai-san (A) and
u>.| 30 u>J 304 Pyungwi-san (B) extract and then
%S 201 S 20 intragastrically administered Evans
14 14 blue 30 minutes later, Intestinal transit
E 10 E 104 rate (ITR) (%) values were deter-
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1.3%, STZS 7%= 63.8%+2.3%, P<0.01; Fig. 2, 3).
g At 9 B IAto] ojgt o The B A S

Ho

—

A 3k

Zt
=

k=

rh
re

AY ittt
F A

il g
ZZ A (prokinetic activity) 24 AbHE 7Fs8he
AUtk AF Y AAZE ot 4517 A 2
A=A o] AMgsta AR $1%
52 & I8 A gt }\HUH/R}oﬂ
o et A+ 1
Qujzto] ofet —H;q'l—]' = A 7Hﬁ% 127} ol

QA2 TR FAA| o A HV Bl oFol.& E = (nonselective

ol
o,
2
9,

e

o oy
oi)ll o
T ooz
N N
fr e

S/

-
9497

i)

o

:

Ho

0

o,

N
ox o o

e

r

gl

ooy 4

w2
o

AF

LI

2
)
ol
o
©
oyl
1%,
ok
o

N' lle ox
.

o
(o
£

PE-INFIOE‘%%J

,d
=)

10 rﬁ

ol of

o o

ol

o =

do = w2

oft i

ox b BN R off

N
1o

20,
ﬁ

El
=
oX
=)
>,
ox
Ao
ol
=2
>
ro
2

il
2
MR-}

cation channel)E& &3 WoFd5(inward current)E f%‘l

AlZ]AL A 5 s o] w240l S7leke

AT P, Egt clop 274 9T %%@,.—%
Z7M71e Aog A QItP ), onAe Bakt 1
AANAAZE E5)] AT SEAL Z7A7HY thek
St HEIAQ gt A o 5 de ST AR

el °1EP°> BL S WakA] gl obAloh5 3]
tfetl=3t AE)of| A Wol o]8otal Q=T ASHET, A
S5 9 S, 9 T 45 X=of wol AMEEHI Q)
o), Amiatnt Mot nE FpsrA A x
Aog gEA L Qe sl E
1 phospholipase C 7]30] w2} 244-&

T 954 Zrlete Ao AZHEGY & Kol
sheto]l ek AT @54 A4 At EhEE QY.
AL & (rher rhizome), B (coptidis rhizome),
A (scutellariae radix) 2.2 o]Fo|x] ¢ ow ArSkALAE
9 Z4zbo] JAgAd 2ol digh 1S 54 A A5 A
TE e Y 9 o, 22 g 54

JLENS)

J
k

flo o

=

L
ik

;*é

o] Al

e
olt
o

L

Hel
r
i

x4

)
O

o o rr
r

0

oo o
okl I
hs

=

O:
olN

72  www.jkomor.org

A a7t FEAA e AT
of. wheba] ARl A 2 -1478 —fv): il 2
i % Fle] ofgk asolzt A7t DPD. FRF A
Fo] FAEHEA| o A= AT 5-HTs 2 5-HTy -84
o} Hk-g-sto] HlHEA] Fol2 T2 9 da F=E Fo1A
A8 243k, M3 W mitogen—activated protein kinase
71%0] Tojgeh?, uhahA] ”9”\}”‘:’}5 FHE AN RS

ZrRPA = P8R 254 Al %OW ol F2
45 L ozt 2= o] T
S 2| o] EA o2 A AR THmyogenic), o= 7}
PUAAR WAS] S 0] A 0
g5 ﬁ]:]_w 19) wEbA 7].’61—7]—7(] A _4

(transient receptor potential ion channel subtype 7)3} Al
Z W Zgel s 285 F4ol2AE(Cl channel)ol
ofgk A%lo] AR, et grow At B9
Aol OJRt o]=3t o] 252 0] 2 Yl 7)Ao Bt 57 A
2t "zl o2 Mz

5

=
SPgT 254 Aol cho A WA

)
e
oZ

ol
-

Utk 55] Fitg WA Al T 254
s Uehdth?, gl 845 difes
H](29%), $IAE 95(19%), AHEEH(14%), 1
(11%) So] Yehte Aoz Jeizn glop, Ol
o] Fiwgo] A W Uehte T 254
G BAEA el Be rgoma]% Aol

elA e 18T 254 Aok e
mo As]o] 9hgo] WHAL et Firge] o]
B AR LT} S wlo] BT 9 AT YE
Y27} ool A el AT, oleld 7
39| Ao Figol oIgt 91 254 4
Fag 9lo] H1 9ok A2Y Fne vehie 47
(db/db AN oA = 178 A olA 7FIHEA Z O] 7}
Zago] Rusw ook, meba B AzoA] STZe 9]
g Piw f A At Helite] ST 54

M 71s2 7FEAARS] B Ao =M Ly

i:l

olt

L rlo A
N
N

BN N
ol
i,

>

rE o

o>4

S o &
o R
5om Jo Bl

J

30 rlo 2 oft
)
Rl

:O‘L_!‘
R )

o 3

rl
C

[}

Al

A

I

¢



L Az Agen gor gy S tat
SEA N A2A 2 BEA Ao 2L cl7h D Aoz
A7y,

3z

7t ee & & ‘iii}(m V1V0) A} A Akt g9
5 A AA 0] B49& 58 T =5 VA 2t
Ue= & 4 Qe o A+ AE BT‘%}P_E L E SU R
ikl mroket 1 254 A W Fof ofqt 49}
7|5 oo R IAcHE W2 AEoA AdA R B
o] Elof 4] A qFdol Lol &7 vigdth, ofo = Pt

Mo

4 24 G5e AYE 71574 A9 E22 ARRlA e

[e) [e)
2 vl$ Baste], 1 AAA, A8)A FhA] EG g A
I & 5 Qlr} o]of YT 254 2 AAE EEoke
ATk FoRE A Washei Yzrect
AL =

o] R e EAe Z|EATA LAY fstel
AFE et
References

1. Cheng JT. Review: drug therapy in Chinese traditional medi-
cine. J Clin Pharmacol. 2000 ; 40(5) : 445-50.

2. Xu N, Qiu C, Wang W, Wang Y, Chai C, Yan Y, et al.
HPLC/MS/MS for quantification of two types of neu-rotrans-
mitters in rat brain and application: myocardial ischemia and
protection of Sheng-Mai-San. J Pharm Biomed Anal. 2011 ;
55(1) : 101-8.

3. Nishida H, Kushida M, Nakajima Y, Ogawa Y, Tatewaki N,
Sato S, et al. Amyloid-B-induced cytotoxicity of PC- 12 cell was
attenuated by Shengmai-san through redox regulation and
outgrowth induction. J Pharmacol Sci. 2007 ; 104(1) : 73-81.

4. Wang NL, Chang CK, Liou YL, Lin CL, Lin MT. Sheng-mai san,
a Chinese herbal medicine protects against rat heat stroke by
reducing inflammatory cytokines and nitric oxide formation. J
Pharmacol Sci. 2005 ; 98(1) : 1-7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Riedlinger JE, Tan PW, Lu W. Ping wei san, a Chinese medicine

for gastrointestinal disorders. Ann Pharmacother. 2001 ; 35(2) :
228-35.

. Lee HS, Moon JY. Scavenging property of Pyungwi-san herbal-

acupuncture solution on ROS and RNS. Korean J Orient Physiol
Pathol. 2007 ; 21(1) : 165-70.

. Ji HC, Baek TH. A comparative study of Pyeongwi-san, [jin-

tang and Pyeongjintang extracts on indomethacin induced gasttic
mucosal lesions in mice. ] Korean Orient Med. 2011 ; 32(2) :
102-17.

. Shin IS, Kim JH, Ha HK, Huang DS, Huh JI, Shin HK. Study

on safety of Pyungwi-san in Sprague-Dawley rats. Korean J
Orient Physiol Pathol. 2010 ; 24(3) : 426-9.

. Bytzer P, Talley NJ, Leemon M, Young L], Jones MP, Horowitz

M. Prevalence of gastrointestinal symptoms associated with
diabetes mellitus: a population-based survey of 15,000 adults.
Arch Intern Med. 2001 ; 161(16) : 1989-96.

Maleki D, Locke GR 3rd, Camilleri M, Zinsmeister AR, Yawn
BP, Leibson C, et al. Gastrointestinal tract symptoms among
persons with diabetes mellitus in the community. Arch Intern
Med. 2000 ; 160(18) : 2808-16.

Camilleri M. Clinical practice. Diabetic gastroparesis. N Engl J
Med. 2007 ; 356(8) : 820-9.

Intagliata N, Koch KL. Gastroparesis in type 2 diabetes mellitus:
prevalence, etiology, diagnosis, and treatment. Curr Gastroenterol
Rep. 2007 ; 9(4) : 270-9.

Chen JD, Lin Z, Pan J, McCallum RW. Abnormal gastric
myoelectrical activity and delayed gastric emptying in patients
with symptoms suggestive of gastroparesis. Dig Dis Sci. 1996 ;
41(8) : 1538-45.

Hasler WL, Soudah HC, Dulai G, Owyang C. Mediation of
hyperglycemia-evoked gastric slow-wave dysthythmias by
endogenous prostaglandins. Gastroenterology. 1995 ; 108(3) :
727-36.

Jebbink RJ, Samsom M, Bruijs PP, Bravenboer B, Akkermans LM,
Vanberge Henegouwen GP, et al. Hyperglycemia induces
abnormalities of gastric myoelectrical activity in patients with type
I diabetes mellitus. Gastroenterology. 1994 ; 107(5) : 1390-7.
Sellin JH, Hart R. Glucose malabsorption associated with rapid
intestinal transit. Am J Gastroenterol. 1992 ; 87(5) : 584-9.
Ward SM, Burns AJ, Torihashi S, Sanders KM. Mutation of the
proto-oncogene c-kit blocks development of interstitial cells and
electrical rhythmicity in murine intestine. J Physiol. 1994 ;
480(Pt 1) : 91-7.

Huizinga JD, Thuneberg L, Kluppel M, Malysz J, Mikkelsen
HB, Bernstein A. W/kit gene required for interstitial cells of
Cajal and for intestinal pacemaker activity. Nature. 1995 ;
373(6512) : 347-9.

Sanders KM. A case for interstitial cells of Cajal as pacemakers

www.jkomor.org 73



stepu|aksks| x| ®153 ®235, 2015

o

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

74

and mediators of neurotransmission in the gastrointestinal tract.
Gastroenterology. 1996 ; 111(2) : 492-515.

Kim JN, Song HJ, Lim B, Kwon YK, Kim BJ. Modulation of
pacemaker potentials by pyungwi-san in interstitial cells of cajal
from murine small intestine: pyungwi-san and interstitial cells of
cajal. ] Pharmacopuncture. 2013 ; 16(1) : 43-9.

Kim BJ. Shengmaisan regulates pacemaker potentials in inter-
stitial cells of cajal in mice. ] Pharmacopuncture. 2013 ; 16(4) :
36-42.

Kim BJ, Kim HW, Lee GS, Choi S, Jun JY, So I, et al. Poncirus
trifoliate fruit modulates pacemaker activity in interstitial cells
of Cajal from the murine small intestine. J Ethnopharmacol.
2013 ; 149(3) : 668-75.

Lee HT, Seo EK, Chung SJ, Shim CK. Prokinetic activity of an
aqueous extract from dried immature fruit of Poncirus trifoliata
(L.) Raf. J Ethnopharmacol. 2005 ; 102(2) : 131-6.

Lyu JH, Lee HT. Effects of dried Citrus unshiu peels on gas-
trointestinal motility in rodents. Arch Pharm Res. 2013 ; 36(5) :
641-8.

Friese N, Chevalier E, Angel F, Pascaud X, Junien JL, Dahl SG,
et al. Reversal by kappa-agonists of peritoneal irritation induced
ileus and visceral pain in rats. Life Sci. 1997 ; 60(9) : 625-34.
Kim BJ, Nam JH, Kim KH, Joo M, Ha TS, Weon KY, et al.
Characteristics of gintonin-mediated membrane depolarization
of pacemaker activity in cultured interstitial cells of Cajal. Cell
Physiol Biochem. 2014 ; 34(3) : 873-90.

Furukawa Y, Shiga Y, Hanyu N, Hashimoto Y, Mukai H,
Nishikawa K, et al. Effect of Chinese herbal medicine on
gastrointestinal motility and bowel obstruction. Jpn J Gastro-
enterol Surg. 1995 ; 28(4) : 956-60.

Hashimoto K, Satoh K, Kase Y, Ishige A, Kubo M, Sasaki H, et
al. Modulatory effect of aliphatic acid amides from Zanthoxylum
piperitum on isolated gastrointestinal tract. Planta Med. 2001 ;
67(2) : 179-81.

Ahn TS, Kim DG, Hong NR, Park HS, Kim H, Ha KT, et al.
Effects of Schisandra chinensis extract on gastrointestinal motility
in mice.J Ethnopharmacol. 2015; 169: 163-9.

www.jkomor.org

30.

31.

32.

33.

34.

35.

36.

37.

38.

Rhyu MR, Kim EY, Yoon BK, Lee Y]J, Chen SN. Aqueous
extract of Schizandra chinensis fruit causes endothelium-
dependent and -independent relaxation of isolated rat thoracic
aorta. Phytomedicine. 2006 ; 13(9-10) : 651-7.

Hwang MW, Ahn TS, Hong NR, Jeong HS, Jung MH, Ha KT,
et al. Effects of traditional Chinese herbal medicine San-Huang-
Xie-Xin-Tang on gastrointestinal motility in mice. World J
Gastroenterol. 2015 ; 21(4) : 1117-24.

Kim BJ, Kim H, Lee GS, So I, Kim S]J. Effects of San-Huang-
Xie-Xin-tang, a traditional Chinese prescription for clearing
away heat and toxin, on the pacemaker activities of interstitial
cells of Cajal from the murine small intestine. J Ethnopharmacol.
2014 ; 155(1) : 744-52.

Kim BJ, Lim HH, Yang DK, Jun JY, Chang IY, Park CS, et al.
Melastatin-type transient receptor potential channel 7 is required
for intestinal pacemaking activity. Gastroenterology. 2005 ;
129(5) : 1504-17.

Hwang §J, Blair PJ, Britton FC, O’Driscoll KE, Hennig G,
Bayguinov YR, et al. Expression of anoctamin 1/TMEM16A by
interstitial cells of Cajal is fundamental for slow wave activity in
gastrointestinal muscles. ] Physiol. 2009 ; 587(Pt20) : 4887-904.
Schvarcz E, Palmér M, Ingberg CM, Aman J, Berne C. Increased
prevalence of upper gastrointestinal symptoms in long-term
type 1 diabetes mellitus. Diabet Med. 1996 ; 12(5) : 478-81.
Bytzer P, Talley NJ, Hammer J, Young L], Jones MP, Horowitz
M. GI symptoms in diabetes mellitus are associated with both
poor glycemic control and diabetic complications. Am J
Gastroenterol. 2002 ; 97(3) : 604-11.

Forrest A, Huizinga JD, Wang XY, Liu LW, Parsons M.
Increase in stretch-induced rhythmic motor activity in the
diabetic rat colon is associated with loss of ICC of the submus-
cular plexus. Am J Physiol Gastrointest Liver Physiol. 2008 ;
294(1) : G315-26.

Yamamoto T, Watabe K, Nakahara M, Ogiyama H, Kiyohara
T, Tsutsui S, et al. Disturbed gastrointestinal motility and
decreased interstitial cells of Cajal in diabetic db/db mice. J
Gastroenterol Hepatol. 2008 ; 23(4) : 660-7.



