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Abstract

Beneficial Effect of Hyangsayangwi-tang on the Cisplatin-Induced
Gastrointestinal Dysfunctions in Rats

Eun-Hee Seo, Seong-Tae Kim, Na-Young Bae’, Ae-Ryun Choi
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Daequ Haany Univ.

*Depz‘. of Sasang Constitutional Medicine, Div. of clinical mediicine, School of Korean Medlicine, Pusan National University

Objectives
This study aimed to observe the effect of Hyangsayangwi-tang on the cisplatin-induced gastrointestinal dysfunctions
in rats.

Methods

Four groups(each of 8 rats per group) were used in this study. Saline and distilled water treated control rats
are Intact vehicle control group. Delayed gatrointestinal mortility was induced by intraperitoneal treatment of
cisplatin 2mg/kg, once a week for 5 weeks(Cisplatin control group). Hyangsayangwi-tang aqueous extracts(HY) were
orally administered in a volume of 5ml/kg, once a day for 14 days from 4th ciplatin treatmernt(HY group). Ondansetron
1mg/kg was subcutaneously treated, in a volume of 1ml/kg, as same as HY(ondansetron group). We measured the
body weights, intestinal charcoal transit ratio, fecal parameters, fundus MDA, GSH contents and SOD, CAT activities,
TPH and MAO activities, pyloric gastrin and serotonin contents with their immunoraective cells, colonic
serotonin-immunoreactive cells, the histopathology of pylorus, fundus mucosa and colon.

Results and Conclusions

(1) The body weight gains, the small intestinal charcoal transfer rates, the fecal parameters(numbers, weights
and water contents) were increased in HY, ondansetron group.

(2) The inhibit of fundus antioxidant defense systems by cisplatin were decreased in HY, ondansetron group.

(3) The pyloric TPH activities were increased and the pyloric MAO activities were decreased in HY group.

(4) The pyloric gastric contents and the gastrin-immunoreactive cells were increased in HY group. And the pyloric
serotonin contents and the pyloric and colonic serotonin-immunoreactive cells were decreased in HY group.

(5) The pyloru atrophic changes and the gastric surface erosive damage regions by cisplatin were favorably inhibited
by treatment of HY.
HY, a representative Soeumin prescription improve GI dysfunctions and constipation retarded by cisplatin through
modulations of GI enterochromaffin cells, serotonin and gastrin-producing cells and antioxidative systems. Especially
HY showed the highest favorable effects more than those of ondansetron.
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Table 1. Composition of Hyangsayangwi-tang(HY) used in This Study

Herb name Scientific name Amounts (g)
ANZ: Panax ginseng C. A. Meyer 4
Flt Atractylodes macrocephala Koidzumi 4

SR Paconia lactiflora Pallas 4
R Glycyrrhiza uralensis Fischer 4
PE Pinellia ternata (Thunb.) Breitenbach 4
AT Cyperus rotundus L 4
55572 Citrus unshin Markovich 4
o HE Zingiber officinale Roscoe 4
LA Crataegus pinnatifida Bunge 4
i Amomum villosum Lour 4
H & Amomum cadamomum L 4
i Zingiber officinale Roscoe 4
K& Zizyphus jujuba var. inermis Rehder 4
Total 13 types 52

(Samyang, Korea) 2t &7 ZHT-57 3+ ‘3}37\"/}. olF

sontElE AlAEERIS AElete 9

et on veA| 16ukelE g EHZ:LQE AR

SATh AlLFEE Fo] A 3 & 4
]

6‘—\:_:1%‘ UN 5( ini =

AUEER Aoled 20 AR, ZE AR
$8e A2Beh e A4, b Fol A%
2 4% 20 242} 184170 AR A4S A3

_‘—'_‘:_.
gk $F A} tlZ7H(Intact vehicle control), AlZ~Z-EF
oA IR W SRR T AAE
Bl U223 (Cisplatin control), A12~Z2}€l
£yE SuiE

EERERS
£ HCl 2H,0(Qufu Hongly Chemical
Ind. Co., China) 1mg/kg 33} FJ 74 Ondansetron), A12~
Fehel FAAZ 3TN HY E 277 77 Tl
AIHHY) G 4728 Fiate] sk
Al2Z e omgkes AE] A el EaAIA 1l
kgl &7o = F 134 537 B Fojsio] o7

o =2 = o =v NN—=
¥l &3] %ol A 18N AL AASlTk B i
FoHE AzBehE Al S Sl el
£ BUT PO B Folsjdieh HYE BF
Fool domgnl FEZ SHAA S8 A ke sul
o §OE N2Zeh Fol NF 37 F, AxSe

© 48] ol 30i FE w1314 14247 A AT

Fofaigirt E LT ERS AelAdsl e
A 1mgkg®] % Al 2Z et 43] o 303 5
B g 134 B ]. = 5‘]_0:1"7 X—V\O]—U_ Al

U7k &
2kl EHZ:—‘ZLOJ]H,—E— Zole} Lako] W 2Rl

A Felseleh

mlo

S Foll Z47 Skl
AEAF WE AT WS HAste}y] fs) Al
SRl 23] Fold, ok= Fol AR R HF
LG Dol ZE AHF=S 18217 A= AAA]
AL A /\13/‘]91 THA Aol €13k AT HSHE
FH2slsl7] S8 A 717 3 ok o] 717k E<t
o AT WskFd FAFS A Sl



346 The Effect of Hyangsayangwi-tang on the Gastrointestinal Dysfunction

3) Y 232 Eot

Bol TRE FENS o8 g 930 St
NP2 25 AR $EAL Bl 3
RE QUSRS OFE 143 Fol F 24410 52 24
AZ T 3% B Hactivated charcoal; Sigma, MO,

USA)S 0.5% aqueous methylcellulose(Sigma, MO, USA)
o HE9) B AL AR 014 2 A7

FoIR 30 F A8t fir Feftell W 9
F7RA O] 27 A e A 019} g 540l HF4

O o5 ZolE 77} ZAe B o5 RN
717t e

4) 2H X7 &Y

o 148] o] HFE 24417 B Y HE
Bol WET B¥ 4 % ¥ 45U 42 S50

H 25 FE 24788 (Automated moisture analyzers
balance; Ohaus, MB23, NJ, USA)E ©]&-3t AxT=
e é 43} 717 F ey} S5 o

43 tha
P

oHE ol 149 % A|2E e ol A% 5F 5
A% IS AV 25 Y7HE AT DL A
slo] 918 AB 3ol RIS} HENS Lol B
299 ANE Wit YYHGSE A W A

2 W7k 10ml2] KCi(100g/ L; pH 7.42)& o851
homogenize 8F T 800xg 2.2 107+ YA E ] sle]
AZAS BEslal T 12,000xg 22 1587 AR
2] § A5NE #2319 Malondialdehyde(MDA) 2
Glutathione(GSH) 3Hg-e 7H} Z7d 3191 2™ Superoxide
dismutase(SOD) 2 Catalase(CAT) B4 GA] 242t &4
&k

2 W whill A &R bovine serum albuminS
standard 2 ©]-&-31e] S35l om XA kst A=
= 2-thiobarbituric acid& ©]-8-8F UV-vis spectropho-

tometer(UV-3600, Shimadzu Scientific Instruments, CO,
USA)E 545 525mmefl A 54 8H] MDA nM/g tissue
G912 SAe5Th Ftslrs Ealles ol&sto]
CAT TS 5% 24()nm°ﬂ/ﬂ A3tk & pH 7.0
CAT?] &S nM/min/ng dssue] THZ Z74 3}
CAT®] €4S H71ekdy, SOD &4 nitro-
tetrazolium blue 9} xanthine 2 xanthine oxidase S ¥H-5-

A1A P E= superoxide radicals®] &, & FE for-
mazan dyeg 7122 3] B7FsISIth SODC] B4
2o A 18 FQU formazan FA3S HAISH= sOD &
25 nM/min/mg tissue T E S 3t] H71sldth
T3 B7-9) GSH ek aM/ng tissue T E S 81

At

6) Tryptophanhydroxylase(TPH) %! monoamine
oxidase(MAQ) E40| =5
oke Fol 149 H A AZHE F

= §J*£°'°ﬂ P F W AN v S

ato 915 A9 ths EE9s fE91E ek

Feele] dFE Hat A A AlHeta
ABEAE AASA 9 24E 2019 0.1mM
perchloric acid(Sigma, MO, USA) % 0.7mM EDTA

(Sigma MO, USA) £-4-& o]-83}%] homogenize ¢t TF
o 9,000xg 22 SHEZF YAEE AL A3 HE 0.45m

membrane filterE ©]-&-3te] JF3}3ATh ©]F MAO

4 kynuramine(Sigma, MO, USAy= 718 =2 A-E-3}

o] YA ¥ 4-Hydroxyquinolin®] FHS 7|Z2 3t

emission I3 380nm 2 excitation T 315nmoNA] fluor-

ometry(Hitachi, F-4000, Tokyo, Japan)Z 7 &a}e]

nM/min/g protein T = S84, T g

bovine serum albuminZ standard & &Fe] =4 3kth

5k TPHE] 24 A ST 5 19 29

homogenate2} S0mM TrisTHCI(PH 7.4), 4mM dithio-

threitol(Sigma, MO, USA), 2mM 6-methyltetrahy-
dropterine(Sigma, MO, USA), 8000U/m! catalase(Sigma,



MO, USA) ¥ 8mM L-tryptophan(Sigma, MO, USA)=
T ke 37°colAl 3027 BRSAIZIAL, 6M
perchloric acid(Sigma, MO, USA)E Z7}3le] WHe-& A
Aty Whg- AHEQD serotoning HPLC(Agilent
1100, Agilent Technologies, CA, USA)E ©]-&3}e]

mM/min/g protein®] T2 SASATH

7) S22|LH gastrin ! serotonin 22| £X
0§54 homogenateZ ©]-4-35}0] HPLCE ©|
23} ng/g tissue A= T 24 serotonin T3
S ZA431%om 08 Aol A BLSA kitCae No.
ADI-900-149, Enzo Life Sciences, NY, USA)S AH&-5}]
40snmol|l A TGS SA38I nglg tissue THE T

ZAW gastrin TFE FA AT

S A enterochromaffin A E2] 427 W3}= 717}t
Atk S citrate buffer antigen(epitope) retrieval pretreat-
mentS A3 TS 0.1% H,0.7F 35 methanol ol
3037 REGAIA HI50]4 peroxidase WHe—= AP,
normal goat serum®l] 1A17F <t WHEAIA W14 perox-
idaseE A ABFATE ©]F avidin/biotin blocking re-
agent(Sigma, MO, USA)ll 2557+ WR-A1A 43} 27
W W4 avidinZ biotin®] 43S R8Il gastrin(Cat

EH Seoetal. 347

No. 20055; dilution 1:2,000; Immunostar, WI, USA) B=&=
serotonin(Cat No. AB938; dilution 1:1,000; Chemicon,
CA, USA) polyclonal Y=+ Aol 4Tell 18A17+0]
E‘_]'%/\]ﬂfll, biotin-ylated universal secondary anti-
body(Vector Lab. Inc., CA, USA. Dilution 1:50)°1 147}
Ap2ol A BESAIZl TRE, avidin-biotin complex  re-
agents(Vectastain Elite ABC Kit, Vector Lab. Inc., CA,
USA. Dilution 1:50) 1417} 23l 4] WEGAI7] 3L per-
oxidase substrate kit(Vector Lab. Inc., CA, USA)E ©]-&-3}
o WAIAIZITE @AY o] 5 Mayer's Hematoxylin &= T3
A= AAlsl Fetd v Astel ] AFsidtt 2
AN 10 ool TGS Uil AXE
g BNk AR 155}

[e}

oX o

1

o

T
K| gastrin B serotonin G HGRES A 9]
2 o

FE A2 AFYIENEAE 0|85

LU

10) SAXZ

BE FAE B REUAE BAECH b
H WSS ol&at] FAXEE AL #iks
A3 Levene testE AAI3I] AFaAth 24t
745 one way ANOVA test S A S TF2 LSD test=
NE A2 BB 2210 F949E Ss
HI 524 7ol B RS 2520 Kruskal-Wallis H

o,
o

testS AAEH fFolAdo] 91 E NE MW testS
AAstel 2718 fred S AEEIITE BE SAA

+ SPSS for Windows(Release 14.0K, SPSS Inc., USA)
£ 0]831 H718I 2 pvalue”} 0.05 ©15H1 7%

=
A fo4e Q33

. % R

1. XSl Hat
AlaZeE dETel s ALSEE Fol A%
35 F5E A ozl vlsl AT Alge] vt

fold Qrlp<o0n) BARH M, AFAo2 A



348 The Effect of Hyangsayangwi-tang on the Gastrointestinal Dysfunction
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Figure 1. Body weight changes in cisplatin-treated rats

Values are expressed Mean + SD
F¥ p<0.01 as compared with cisplatin control by MW test

Table 2. Changes on the Intestinal Charcoal Transit in Cisplatin-treated Rats

Gastrointestinal motilities (during 30min)

Groups Total small intestine length(cm) Lengt iﬁfﬁﬁ) meal Ga“m‘me“ﬁof;;mal Fransie
Intact vehicle 129.38+7.87 92.50+7.54 71.46+2.98
Cisplatin 129.88+8.13 46.1310.19" 35.35:6.26"
Ondansetron 128.63+7.85 63.756.717" 49.58+4.63""
HY 130.75+6.92 70.50:9.58"" 53.99+7.28""
Values are expressed Mean = SD
##p<0.01 as compared with intact vehicle control by LSD test
##p<0.01 as compared with cisplatin control by LSD test
A7 9 ok= o 7|7 B SAF A 2zt 2. $IEE 2F2| Ht
AL T2 3 94 Y= AA S 7
Q7 titell vlal o4 =(p<0.01) B 7ha 1) A%} R 20| B3}
£ et 338 2TAEE HY FolFolAM+=
A7) o RO 139 % 14Y o Agew NS TN T NG SR AAS AT HE 48
el 2ol A ov] e WSk JEh A gske

7t fo4d SAlp<0.01) S7FSEATE (Figure 1).
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Table 3. Changes on the Fecal Parameters in Cisplatin-treated Rats

Fecal Parameters

croe Numbers Wet-weights(g) Dry-weighes(g) Water contents(%)
Incact vehicle 38.75+4.59 19.85:2.01 6.08:0.67 69.23:3.32
Cisplatin 20.25:2.12" 801:1.73 " 5.99:1.51 25.57+683"
Ondansetron 27.13:275" 1115:1.96 " 6.12:0.76 44582497
HY 3138:233"" 12.76:0.67 " 1 6.09:0.84 52.31:5.87""

Values are expressed Mean + SD

#¥p<0.01 as compared with intact vehicle control by LSD test
##p<0.01 as compared with cisplatin control by LSD test

F ¥ p<0.01 as compared with intact vehicle control by MW test
¥ ¥ p<0.01 as compared with cisplatin control by MW test
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Table 4. Changes on the Fundus Antioxidant Systems in Cisplatin-treated Rats

Fundus antioxidant defense systems

Groups MDA(nM/g tissue) GSH(nM/mg tissue) SOD(nM/min/mg tissue) CAT(nM/min/mg tissue)
Intact vehicle 3.63:1.11 4.700.90 166.69+36.73 98.40+17.64
Cisplatin 15.05:2.84" 1.17:0.18" " 70.28:10.18" 45.30:6.73" "
Ondansetron 871+117 "FF 181:0.18 7 96.68:13.24 7 63.51+10.19" 7
HY 646:117 Y 2214038 "H* 115.09:16.87 76.06:11.18 ¥ ¥

Values are expressed Mean + SD
% p<0.01 and ¥ p<0.05 as compared with intact vehicle control by MW test
F ¥ p<0.01 as compared with cisplatin control by MW test
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Figure 2. Changes on the pyloric serotonin metabolic enzyme activities in cisplatin-treated rats
Values are expressed Mean + SD
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##p<0.01 as compared with cisplatin control by LSD test
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Table 5. Changes on the Pylorus Gastrin and Serotinin Contents in Cisplatin-treated Rats

Pylorus Gastrin and Serotinin Contents(ng/g tissue)

Groups - -
Gastrin Serotonin
Intact vehicle 3.76+0.73 18.67+2.25
Cisplatin 1.66:0.28 " 66.51+15.60"
Ondansetron 1.78:035" " 62.54:12.46"
HY 250:040" " ¥ 34.14:1091°"

Values are expressed Mean + SD

##p<(0.01 as compared with intact vehicle control by LSD test
##p<0.01 as compared with cisplatin control by LSD test

+ ¥ p<0.01 as compared with intact vehicle control by MW test
¥ ¥ p<0.01 as compared with cisplatin control by MW test
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Table 6. Changes on the Histomorphometry of the Fundus and Pylorus in Cisplatin-treated Rats

Histomorphometry (at sacrifice)

Groups Fundus Mucosa thicknesses  Fundus surface mucosa Pylorus mucosa thicknesses Pylorus surface mucosa
(um) erosive damage(%) (pm) erosive damage(%)
Intact vehicle 822.83+105.48 4.42+2.45 388.79+66.77 5.79+3.78
Cisplatin 436.72:73.77" 55.14:10.98" 145.77+11.97" " 64.00:11.48"
Ondansetron 595.59+77.66"" 31.232640" ¥ 263.82+41.27" " *F 38.70:7.66""
HY 696.20:108.68"" 20.52:5.16' " ** 355.62:59.57 20.31:7.06"

Values are expressed Mean + SD

##p<0.01 as compared with intact vehicle control by LSD test
##p<0.01 as compared with cisplatin control by LSD test

++ p<0.01 as compared with intact vehicle control by MW test
F ¥ p<0.01 as compared with cisplatin control by MW test

Table 7. Changes on the Histomorphometry of the Colon Including Remnant Fecal Pellets in Cisplatin-treated Rats

Histomorphometry (at_sacrifice)

Groups Fecal pel'let surface mucous Mucous producing 2ce11 numbers Colon mucosa.thickness(um)
thicknesses(um) (cells/mf)
Intact vehicle 53.71:12.91 664.63+105.04 286.77+54.22
Cisplatin 734:232"" 138.63:55.48" 116.38:38.97"
Ondansetron 27.39:697 " ¥* 352.50+125.98 192.43+21.00""
HY 47.30:15.56 " F 515.13x111.31"" 236.44+33.00"%

Values are expressed Mean + SD

*#p<0.01 as compared with intact vehicle control by LSD test
##p<0.01 as compared with cisplatin control by LSD test

T+ p<0.01 as compared with intact vehicle control by MW test
¥ ¥ p<0.01 as compared with cisplatin control by MW test
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Table 8. Changes on the Gastrin- and Serotonin-immunoreactive Cells in the Pylorus and Colon Mucosa of Cisplatin-treated

Rats

Number of immunoreactive cells (cells/mi of mucosa)

Groups Gastrin-immunoreactive cells in

the pylorus mucosa

Serotonin-immunoreactive cells

Serotonin-immunoreactive cells

in the pylorus mucosa in the colon mucosa

Intact vehicle 80.63+12.61

Cisplatin 11.13:2.42" "
Ondansetron 11.25:2.25 "
HY 54.63:11.06 ' T

10.63£2.39 12.13:2.17
60.38:8.09" " 66.50+11.94" "
546321543 " 60.50+16.46" 1
2838:3.96 ' ** 24.88:5.54 "F*

Values are expressed Mean + SD

T+ p<0.01 as compared with intact vehicle control by MW test

F ¥ p<0.01 as compared with cisplatin control by MW test
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