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A Comparative Study on the Effects of Pinellia ternata, Zingiber
officinale and Sobanhatang on Reflux Esophagitis

Seul-hee Lee, Tai-Hyeun Baik™

Dept. of Internal Medicine, College of Korean Medicine, Sangji University

Objectives: This study was carried out to observe and compare the effects of Pinellia ternata, Zingiber officinale and
Sobanhatang on the reflux esophagitis induced by gastric fundus and pylorus ligation in mice with esomeprazole.
Methods: Antioxidant effects were measured by DPPH radical scavenging activity at four different concentration of
0.125, 0.25, 0.5 and 1.0mg/1020. Zingiber officinale water extract(ZE), Pinellia ternata water extract(PE) and
Sobanhatang water extract(SBE) and esomeprazole were treated orally for 14 days before gatric fundus and pylorus
ligation. In the histochemistry, changes in suface mucous cells, muscle tissue and connective tissue in gastro
esophageal junction(GEJ) and mast cell on the esophageal mucosa were observed. The change of Hemo
oxygenase(HO)-1, ghrelin, gastrin and substance P in gastric body tissue were measured by immunohistochemistry.
Results: DPPH radical scavenging activity exhibited concentration dependently increases in ZE, PE, SBE. ZE was
significantly higher at all concentrations than PE. The gastric surface mucous cells were more in the treated group
than in the reflux esophagitis elicited group(GE) in the order of PE, SBE, ZE and esomeprazole treateded group(PT,
SBT, ZT, ET). Lower esophageal sphincter muscle damage and intercellular space in the GEJ were less in the treated
group than GE. In the esophageal mucosa, the mast cell distribution and the migration of inflammatory cells were
lower in the treateded troup than GE in order to ZT, SBT, PT and ET. The antioxidative enzyme, HO-1 was more
in the order of ZT, SBT, control group, PT, ET than in GE. ZT was significantly higher than the other groups and
SBT was significantly higher than ET. Ghrelin was found to be higher in ZT, ET, SBT and PT than in GE, and
ZT was significantly higher than all other groups except ET. Gastrin showed the highest positivity in GE, and was
lower in the order of ET, ZT, SBT, PT, and control group. Substance P was the highest in GE, and was lower in
the order of ET, ZT, SBT, PT and control group, and PT were significantly lower than ET.

Conclusion: ZT, PT and SBT showed superior antioxidative, anti-inflammatory and mucosal protective effects on
mouse reflux esophagitis as compared with ET. In particular, ZE was more effective in antioxidant and gastric
motility enhancement, while PE was more effective in mucosal protection and anti-inflammatory effects. Sobanhatang
is expected to be effective treatment because it has advantages of both drugs and reduces toxicity.
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1) GC/MSg 0|83t F2&8 24

PHE, R T2 MEEY A dES 2
A7) gt GC/MSZE 6890N GC/ 59751 MS
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Table 1. The Amount and Composition of Sobanhatang

AR Amdoll iRt 4E, 4E, MPEES] & Bl (193)

QF FAIHATE A& 2ubE ES(split) FUHES AME-
sto] FYolion, §42 1.0M/minC & TS
ot Alg FYFY 2k, FERES 2%, o] ¥
L5 7k} 280C, 230C 2 150CE w9t &
FEAHY 50~800m/zE 7HA= olRES A
07 HHE ZE5}= HH(scan monitoring)S Ao}

c}. 42 7 RT(retention time)o]| tfslo] Wiley
7 libraryE 7]&0.2 library ZA5}C)

32 |

2) F=29| tets 54

DPPH radical scavenging activity (%)& Z735}7]
Sal #¥" BloisH”& ZH8oH9tt. AE &9
(1.0~0.125mg) 100440  0.1mM  1,1-diphenyl-2
-picrylhydrazyl(DPPH) 200 #4Z Z3t5}0] Al.20]A]
3087 ¥-3-A171 & micro-plate reader(Bio-Rad)E
ARgsto] s250mof A FFE WSS Sl Al
BAYEY AERAYRY #Z Blwste]  free
radical 2AZA5S AAISIoH, 75 HHE A st
of P 3k T FPUHRFOZE Ascorbic
acid(Sigma, USA)S ARS-5}3iTE

DPPH radical scavenging activity (%) =
(1- absorbance of -Eﬂ_.'fﬂp‘if ) x 100
absorbance of blank

3) R A S20US 0188 X7 51 53
D 258 42 § 954 Az 9

HE FE2E(1ng/ke), £E FEE(73mg/ke), P
" F25(96mg/kg) 1)1l esomeprazole(40mg/Kg)
< 149 59t oral injection needle& AR&sto] 1Y 1
3] BH5o] siglow, & 1A17F Aof| HpAjet ok

d

Herbs Scientific Name Amount (g)
4 Zingiberis Rhizoma Crudus Zingiber officinale Roscoe 11.25
PE Pinellia Rhizoma Pinellia ternata Breitenbach 15.00
Total Amount 26.25
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Fig. 1. Experimental design and reflux esophagitis animal model
HFD, high fat diet; ZE, Zingiber officinale water extract; PE, Pinellia ternata water extract; SBE, Sobanhatang water extract.
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Fig. 2. The GC/MS of Component in water extracts of
Zingiber officinale, Pinellia termata, and Sobanhatang

Table 2. The GC/MS of Component in Zingiber officinale
water extract

NO  RT(min) Area(%) Compounds
1 13.430 44.27 Zingerone
2 19.230 7.84 2-Heptanone
3 19.850 24.57 6-shogaol
4 20.202 23.32 Gingerol

RT, retention time.
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Table 3. The GC/MS of Component in Pinellia ternata
water extract

NO  RT(min) Area(%) Compounds
1 6.395 68.16 Epoxyethane
2 8.921 31.84 Benzaldehyde

Table 4. The GC/MS of Component in Sobanhatang
water extract

NO RT(min) Area(%) Compounds
1 6.423 12.52 Cyclopentasiloxane
2 8.921 13.07 Benzaldehyde
3 11.066 8.33 Isobutylamine
4 13.430 66.09 Zingerone

1 isobutylamin®] &% At}(Fig. 2-c, Table 4).

2. getgs

DPPH radical scavenging activity= 4:# F&5
oA 7F¢ EA SH=NH, MEEFEE, $H
225 207 UeREor (.125~1.0mg0)A] BE L
T Yo R J7ME Btk 4H, NEE, 4
FE25 5 FYURLER] ascorbic acido] H|5
free radical 2AEA 0] F2 Zo2 A=t
(Fig. 3, Table 5).

S=220 et X=&at
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Scavenging activity (%)

80 A

80 -

40 -

20 A

A/*ﬁ

0.125 0.25 0.5 1.0
Concentration (mg)

Fig. 3. The free radical scavenging activity of water extracts
of Pinellia ternata, Zingiber officinale and Sobanhatang
The anti-oxidant ability of ZE and SBE is dose-dependantly

increased and the estimation of SBE is lower compared with ZE.
@, Pnellia ternata water extract(PE);, W, Zingiber officinale water
extract(ZE); A, Sobanhatang water extract(SBE); @, Ascorbic acid
as compared anti-oxidant.

62%
GEZof B3] 2

AN

hemo oxygenase(HO)-19] ¢ Hdt

HIl2 2ARY] 95 WgzZgetgAE
ot GEZolA= W2
3

HO-1 452
HEA 23 tzge] v Fusol

gatt Z0s YU g7 Fozolbe

PGS B, ZTH947%),

SBT%(494%), PT(218%)°1A S 8UA Z7}E]
QIt}(Fig. 4, Table 6).

2) Ghrelin S229| H3a}
9 HEZ50 Hofol= S22 ghrelin®] ¢ A

Table 5. DPPH Radical Scavenging Activity of Water Extracts of Pinellia ternata, Zingiber officinale and Sobanhatang

Scavenging activity (%)

Concentration PE ZE SBE p value”
(mean+SD) (mean+SD) (mean+SD)
1.0 g 18.89+1.81° 66.49+2.26" 30.31<1.76*° 0.000
0.5 ng 14.38+1.31° 46.44+3.10° 23.88+1.64%° 0.000
0.25 ng 9.49+1.06° 29.68+3.53" 15.92+1.08%° 0.000
0.125 ng 5.18+1.28° 16.05+2.83° 9.61+1.24*° 0.000

PE, Pinellia ternata water extract; ZE, Zingiber officinaele water extract; SBE, Sobanhatang water extract; *°, a and b are groups separated

by Bonferroni correction method, and represent the same group,
*  Statical significance was determined by Kruskal-Wallis test.
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HO-1 Immunohistochemistry

a. HO-1 positive raction
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b. HO-1 image analysis

Fig. 4. The hemo oxygenase—1 positive reaction in
gastric mucosa with reflux esophagitis

Ctrl, no reflux esophagitis elicited group: GE, reflux esophagitis
elicited group: ET, esomeprazole treated group before reflux
esophagitis elicitation; ZT, Zingiber officinale water extract treated
group before reflux esophagitis elicitation; PT, Pinellia ternata
water extract treated group before reflux esophagitis elicitation;
SBT, Sobanhatang water extract treated group before reflux
esophagitis  elicitation; Bar size, 100um arrow, HO-1 positive
reaction; ASM, apical surface of mucosa, LP, lamina propria.

AR AEge] Ut 5, i

, NPEGS] &3k Bl (197)

Tl A HIlkE 2ARBH] S8 HARASRREAL
“/\]5}‘5‘:} GEZoA= W2 ghrelin FFHH3=
FEA ATt dizgtol] vl FAuESo
ZA0E ZAEQIH. e FolFoAe
=& PSS B3, ZT34(332%),
ET<(313%), SBTTr__L(263%)°ﬂ/\1 FAU=
RHYtHFig. 5, Table 7).

b
iR (i
:"1
0.9.
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3) Gastrin S229| g}

it FHlof| ofots S2EQ gastrin®] 9] Hut
W A4 e RARY| Y8 HYxFssHAE
AASFAT}. GERoA = &2 gastrin YAAVSS H
dom, 9 h"%*d A3 tzof Hls| Fgur3ol
60% S7ket A og EAE 9t ke FoldoAle
GEZo] H]5] WS opgulee HJEd, PTH
(41%), SBT(32%)01A FofotA A= Ark(Fig.
6, Table 8).

4) Substance P2| 3}

557 945 B AHALEZ substance P2
9 Autsts W A4 HkE 2ARH] flo) HYxZ]
SFHARE AT GETolAl= =2 substance
P NS HRlon, GUEA At tiRTo] H]
3 Gkl 1027% F7HeE A& S|l
& FojFollA= GEZol Hlsf W FAHSE
=, PTHH(79%), SBTT(60%)014 F-2lstA 2

3 12

>

Table 6. The Image Analysis for the Hemo Oxygenase—1 Positive Reaction in Gastric Mucosa

Group
Objective Ctrl GE ET ZT PT SBT P
(meantSD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) value
Hemo 12225+2251° 46313174 87304366 43866+3023°  10082+1214°¢  22876+2025° 0.000

oxygenase-1

(image analysis for 20.000,000 particles / range of intensity : 80-100)

Ctrl, no reflux esophagitis elicited group; GE, reflux esophagitis elicited group; ET, esomeprazole treated group before reflux esophagitis
elicitation; ZT, Zingiber officinale water extract treated group before reflux esophagitis elicitation; PT, Pinellia ternata water extract treated
group before reflux esophagitis elicitation; SBT, Sobanhatang water extract treated group before reflux esophagitis elicitation; * ® © ¢ a, b,
¢ and d are groups separated by Bonferroni correction method, and represent the same group, respectively.

", Statical significance was determined by Kruskal-Wallis test.
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ctrl GE

ET

Ghrelin Immunchistochemistry
Gastrin Inmunohistochemistry

zT PT SBT
5 sy i a. Gastrin positive raction
a. Ghrelin positive raction P

E‘ —

3 Ghrelin Image —'?: 120000 | Gastrin Image

E ) s

g_ 60000 | ’ 2 100000 7

E‘ . g’ 80000 4

> 40000 3

g & 60000 y

s g

E 20000 4 - § 40000

= a

g ] |

Ctrl GE ET ZT PT SBT Ctrl GE ET T PT SBT
Group Group

b. Ghrelin image analysis b. Gastrin image analysis
Fig. 5. The ghrelin positive reaction in gastric mucosa Fig. 6. The gastrin positive reaction in gastric mucosa
with reflux esophagitis with reflux esophagitis
Bar size, 100um: arrow, ghrelin positive reaction; ASM, apical surface Bar size, 100um; arrow, gastrin positive reaction; ASM, apical surface
of mucosa, LP, lamina propria. of mucosa, LP, lamina propria.

Table 7. The Image Analysis for the Ghrelin Positive Reaction in Gastric Mucosa

Group
Objective Ctrl GE ET ZT PT SBT P
(mean+SD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) value
Ghrelin 21888+1469%¢  18008+1077¢  5634242276™° 597431704  33323+1907°°¢ 473613862  0.000
(image analysis for 20.000,000 particles / range of intensity : 80-100)
Table 8. The Image Analysis for the Gastrin Positive Reaction in Gastric Mucosa
Group
Objective Ctrl GE ET ZT PT SBT P
(mean+SD) (mean+SD) (mean+SD) (mean+SD) (meantSD) (mean+SD) value
Gastrin 1389714631 97618+5148"  88260£1991™"  78867+2963*>° 570451962 665412351 0.000

(image analysis for 20.000,000 particles / range of intensity : 80-100)
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PAS Histochemistry

a. Substance P positive raction

% Substance P Image
£ s0000
a
g
g oo . .
g Fig. 8. The protective effect of damaged mucosal
% 4000 barrier by Pinellia ternata water extract, Sobanhatang
% water extract, Zingiber officinale water extract and
g I esomeprazole
H . The PAS positive reaction (arrow) in mice pre-treateded with PE,
C‘” GE 1 SBE, ZE and esomeprazole noticeably maintain (PAS stain; Bar
qup .
size, 50um).

b. Substance P image analysis ASM, apical surface of mucosa; LU, lumen.
Fig. 7. The substance P positive reaction in gastric

mucosa with reflux esophagitis

Bar size, 100um; arrow, gastrin positive reaction; ASM, apical 8).

surface of mucosa, LP, lamina propria

6) AT HI A4 22 1)
19{thFig. 7, Table 9). GEZ §IME HPRolA spalmaokio) g
Byl o459y, AL AHuko] @E}—‘?—(apical surface)

AEAEY &4 HS Fit oA A& ZHda} A EAte] o] Aol whE Al
GEZ9 &34 A FH9 Ay AYolAs majo] 7120] FRIEYL}. k2 EojZorl o]
PAS FJuhS2 Hole EHABANZ} HHAA L 3k ¢Ato] A Th(Fig. 9-a).

7 di&to] vls) Fastiet. ofof e oFE Fo GEZ9 A% et olfAE Y A9igs
TollAE GEZOl| Bl %2 225 E3=t, PTE,  oA: vuiyZo] BEx 279} dZTejAxo] o]
SBTw, ZTw 133l BT <08 W= HFig. & Z7p} wad whe o2 RojioA GEZo]

Table 9. The Image Analysis for the Substance P Positive Reaction in Gastric Mucosa

Group

Objective Ctrl GE ET ZT PT SBT P
(mean+SD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) (mean+SD) value”

Substance P 6498+535¢ 7323843667 53105+£1580*° 4962242138 15515+1332°¢ 2917119994 0.000
(image analysis for 20.000,000 particles / range of intensity : 80-100)
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M/T Histochemistry

a. General morphology

Luna’s Histochemistry

b. Mast cell's distribution

Fig. 9. The mitigative effect of muscular damage &
mucosal inflammation by Pinellia ternata water extract,
Sobanhatang water extract, Zingiber officinale water
extract and esomeprazole

A photo Bar size, 200um B photo Bar size, 50um, GEJ,

gastroesophageal junction; LES, lower esophageal sphincter; ES,
esophagus: SM, submucosa; LU, lumen.
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AT % oF 40-80% ARO A4 AR B
Hobn A gl
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o] AFLA 71-o] MAZ W LoluA Hedd
o 74 3a% RS SRAEeRS] G4
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SPgo M AR £ PAH Fid, AE o
S5 Aot AAY EtHRH7F AStEE AR
2 Sj4te] o] AlZio] o 2aFER AEee] 3
Lo I3RS & 4= 9oy E3l ASt AEH AT} A
% 9 9] ure] £440] 1% a3 2elo] Hhe A
o7 YA U wEtA AR Ard AR &
AL AT AFE U7, 9FES S
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Sol= Ao, A% Hut B350] 9lo]A free radical
AAZS E3} SALEIRNE0] X2 2514 QlAlE
1 %q_Zl) 23)

A F2 AHRE 2ARE ABEE)
A A B 1 8 A el
2 25, ol W80 9 A9 BAHeR
x] B2hrE l-_o].‘:_ Z0]9] 01}, PPIQ] T3 A9
Hls) a3p7h @2 Aos yeiy, dAo= PPIE 1
Al X]ixﬂﬁ AH&she Aol
2 Ao HuFoR
omeprazole?] 3Jo|AAA|(S-isomer)°|H PPl & %]
BRI bl WA oFET oREE B o
P J2U PPIE ARSSH Aol F5, AAL W
H] oA EZ, 74, 2% 5ol HiEI Y, A7)
FolstA d Af 4R Ao OE EF
gastrin £H| £7}7} enterochromaffin-like cell(ECL)
Az Agsto] SEANA FIEe IR Eavt
AT E3t 2180 B39 A9t 9len, 7]

9] esomeprazole>
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L ek IBA Ay A7 gigt =AY
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olAlo] HEt HAE B A obg] mn|Ek Aol
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H, $E 4749 53 H|W A esomeprazole
= Aol AR & AR} fE R AFE AR
3 AEES FEAZIAL B 2447 3 Amet 9
A5 AFsto] Agof oot 223t A=
HAAA o] Wl oA E AAR Y I%24

Hx20 HokE WEsta, HTAE ZEHI)
3 A= o A5 HIE ST &
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83 SR YIkE 9l substance PO] H
SHE FEolo] vlwB7tstgit
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2ATO] 7P A Ueht 53t HASta S
%=, DPPHO| thgt 2itjd AAZS HEeA 3t
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EI7E Qe
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3} dipeptidased HH|oHs EHANEI} o). £
Adolie S4ANLE EHlohs BHFAA| RS
H3tE XAKSE] 916l PAS staing AAJsto] IS
AL, IFPAEY FEEolAE PAS FNSS
Holz HFUAYAA 7} dfRto] e Zragh wt
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B EojZ 1181 esomeprazole Folit 02 T
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