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The Effects of Sasammaickmoondong-tang against Gastric Mucosal Lesions

Joo-Seong Kim, Seong-Woo Lim
Department of Intemal Medicine, College of Oriental Medicine, Dongguk University

Objectives : This study was carried out to investigate the effects of Sasammaickmoondong-tang (SME) on gastric mucosal

lesions induced by indomethacin in mice.

Metheds : The normal group was no inflammation-induced mice. The control group was gastro-inflammation-induced
mice. The sample group was mice administered SME after gastro-inflammation elicitation.

Results : In the common morphology and histochemical change, the control group was observed with various injury -
mucous surface cell, micro-villi, paneth cell, surface epithelial cell, goblet cell - by hemorrhagic erosion, while the sample
group was as same as the normal group. In the immunohistochemical change, the distributions of COX-1, Bcl-2, and BrdU
treated with SME were noticeably higher than in the control group (p<0.05). The distributions of TUNEL, NF-B, COX-2, IL-
2R-, NK-1.1, ICAM-1, and CD11b/18 in those treated with SME were noticeably lower than in the control group (p<0.05).
Finally, the distribution of SBA was the same as in the normal group.

Conclusions : According to the above results, it is supposed that Sasammaickmoondong-tang is applicable to gastric

mucosal lesions. (J Korean Oriental Med 2003;24(2):121-137)

Key Words: Sasammaickmoondong-tang (shashenmaimendong-tang), gastric mucosa
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2. 2
D A5 fd
Ay 9=g $¢sl7] YslA] indomethacin

(Sigma, USA)Z 0.9% NaCle] ¥3+% 70% o &g
SAAT F whs® HEZT AP 59 B2
AT B,

2) ZA X E A2}

A AFHL F 140 72001 AAA%E
sodium pentobarbital g% © 2 n}# g & vascular

rinse®} 10% 4 X =222l 89 (neutral buffered

= formalin : NBR) 2.2 AAFF 1S AASAH ¢
D2 e (body)ye AEste] ALZol|A 24X7F Tt 10%
FAPSZAE M B e B) 4538 ICR  NBFo| ngatgch e 222 AR dhdo
A 2 AFHE FAAEARAANA 2579 T AE 2 panaffind]] Fojgt & S TS ALHA R A
AL 2 A Fo] 30gE AFHE ddso] A&t A8l
TS AT A 4F FETUED), €5 &
Table 1. The Amount and Composition of Sasammaickmoondong-tang Extracts(SME)
Species Part used Latin name Weighi(g)
Adenophora tetraphylla Fisci. Roots Adenophorae Radix 11.25
Ophiopogon japonicus Ker-GawL Roots Ophiopogonis Tuber 11.25
Trichosanthes kirilowii Maxu. Roots Trichosanthis Radix 5.63
Morus alba L. Herb Mori Folium 5.63
Dolichos lablab L. Seed Dolichoris Semen 5.63
Polygonatum odoratum ML Rhizomes Polygonati odorati Rhizoma 7.50
Glycyrrhiza uralensis Fiscy. Roots Glycyrrhizae Radix 375
Total 50.64
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7 of E.u] 4| F(mucous secreting cell)2] W35 o}
H>7] 938 Alcian blue-PAS-Orange G 941-3- A A| 5}
At A2 A3 S alcian blue solution(pH 2.5 : Sigma)
o] 3087 FAAZLE I v periodic acid(Sigma)
o| A 1087F AF3kAlZ]l F schiff reagentoll A 158 &
ot BreA|Zth ¥he 93-S 3) sulfurous rinsed]] Z}
288 33) 23l hematoxylino] Al 18 F<F gz
A st Th 18] 1 0.5% orange G(Sigma) &2 ol A
2k & Frdu g o2 AEerh

HHRZH A F2 AR

(1) "= 1) cyclooxygenase-1 3% ¥ 3}

Aardsi 2] Berj A #3s= cyclooxy-
genase-1(COX-1)¢] EXHsE #AA)7] ) HY

2584 448 AAFAG. 4 AUE
proteinase K(20ug/m!, DAKO, Denmark)]] 5% &<
proteolysis 23 & #% % blocking serum?! 10%
normal goat serum(DAKO)ol| A 1A]7F E9F WES-A) 7]
th. 12} A<l rabbit anti-mouse COX-1(1:250,
Chyman, USA)Z 4 humidified chamberol] #] 484]
7 BoF vhe 7] & 23} &A|9l goat anti-rabbit
IgG(1:100, DAKO)Z 4T humidified chamberel] 4] 24
AIZF Eob wkg A7t} avidin biotin complex(ABC :
Vector Lab, USA)ell 1A12F B¢t Aol A ubgA)17)
2 0.05% 3,3 -diaminobenzidine(DAB : Sigma)#}
0.01% HCle] E3% 0.05M tris-HC! $+=4-4(pH
7.4)ol A BAAZ] E hematoxylin . 2 T 2 A 5]
FHuH o2 HA
() A=t f A ZA) e o A x5 H3)
Aubdal A Zell Al dojubs A A7) el o
e AFEALY el Bel-2o] BE W3 E B
171 98l rabbit anti-mouse Bel-2(Pharmingen, USA)
FEYAE o] g8, A W Al xS W3
#2s7] 918 BrdUE o]&3 Wz 3lets
AL AAEAT A 2REEANN S A&
7] 5A17F A, 3A1ZE A, 1AI1ZE Aol ) a] ]
5-bromo-2 * -deoxyuridine(BrdU, Sigma) 50mg/
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J oo g o g

: Mouses] 9% 43 0l pEETIABY B 97 (339)

ke HFFAL AT Lol
ce N HClgdo A Zk2t
denaturation2 4 27T} 0.1M borate ¢E-EH =
o ol
5]

0.01%%] proteinase K(DAKO, Denmark)7} ¥3%€
normal goat serum(1:20, DAKO)dl| 1A]7F E¢t 2k
AlAHE 2 S 12} 249 mouse anti-mouse BrdU
(1:50, Amersham, UK)E 4% incubation chambert} o]
A 48217 Bt whgAIZ on o] & #gL flel 7]
&9 Wz g Gas sUa

() =eael £F vz B2

E 334 (glycoNORjugate)§l soybean agglutinin
SNEIEEFEEREREE SEEENERE
A lecting ol $8 A AL A3
o £ 24e
(BSA : Sigma)l] 3087t A2]g oL 1:1000.8 3]
A ¥ biotinylated anti SBA(Sigma)ol] 4°C incubation
chamber Wl A 24417t F<F vESAIZ T o] & 23
e 9o 71ee Az st A FYa
T} Lectin §F8-9] IS & - 4, ++, I I +++ 502
FE A3+ tH(Table 2).

@ o4 i Ede] sl

Ak ) d=99 Ao Bt nuclear factor
(NF)-«B$} cyclooxygenase(COX)-22] ¥W38lE # s}
7] 93] rabbit anti-mouse NF-«B p50(1:200, Santa
Cruz Biotec) 28] 31 rabbit anti-mouse COX-2(1:500,
Chyman, USA) FAE o] &3 V24552 H4
& AT

G)AEAQ A

Ao AT Belugl Wske Baa) 9
AZA B o Aol E7 el eytoking)d) SIEI 271
(interleukin : IL)-29} A} Akall Al| 2 (natural killer cell :
NK-cell)o] EFZM3Z rat anti-mouse CD25R-«

A 2.0 4] 1% bovine serum albumin

Table 2. Sugar Specifities and Inhibitory Carbohydrates of
Lectins

Lectin

SBA

Optium dilution Sugar specificity

D-N-acetylgalactosamine

Aug/ml
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(1:100, Pharmingen) &#& A}8-3te] 22 3}8h
A GA-g AAskart

(6) M 271§ W3}

Ak 0 A7 8ol Bojsle A EZR2E2nter-
cellular adhesion molecule : ICAM)-13} 1 ##EF
ligand¢l CD11b/189] X W E #astr] 93
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=
el

1,953% 7+223F 291.047.6 / 200,000pick cell 2 T+
5] tH(Fig. 5, Table 3). th272] o] &gt 7Haol 1|3
AP FE COX-1 Fgure Alxe] Zart Aglon,
= 27 vE) 1,763%7F 2718 5,131.0
+116.5pick cello] #&AE o] FoA A& F7HE Y
ERJ S th(Fig. 6, Table 3).

74 ol

Table 3. The Image Analysis of Immunohistochemistry for COX-1 in SME Treated Mouse at Day-7 after Gastro-Inflammation

Elicitation
Gi
Organ Toup
Normal Control Sample
stomach 5,684.01+92.3 291.0+7.6 5,131.0+116.5*

(image analysis for 200,000 particles / range of intensity : 50-150)
Abbreviation >M + S.D.: Mean + Standard Deviation

Normal : NO inflammation elicitated mouse

Control : gastro-inflammation elicitated mouse

Sample : SME administered mouse after gastro-inflammation elicitation
* : p<0.05 compared with control group
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Fig. 1. The morphology of

surface epithelial cells
from control group.
The mucous cell were
disappeared. Alcian
blue-PAS-Orange G.
X 200.

Fig.5. The immunohisto-

chemical stain for
COX-1 in gastric mu-
cosa from control
group. The COX-1
positive cells in region
of hemorrhagic ero-
sion were disap-
peared. x200.

7

-
o:

surface epithelial cells
from sample group.
The configration of
mucose cell same as
normal. Alcian blue-
PAS-Orange G. x
200.
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Fig.6.The immunohisto-

chemical stain for
COX-1 in gastric
mucosa from sample
group. The COX-1
positive cells in apical
surface of mucosa
were seen. X 200.
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Fig.2. The morphology of Fig. 3. The magnification of Fig. 4. The magnifiaction of

surface epithelial cells
from sample group.
The dark blue colored
surface mucous cell
and purple reddish
colored mucose neck
cell were seen. Alcian
blue-PAS-Orange G.
X 400.

COX-1 positive cells
in Fig. 22. x400.

olz Ao HAEYEH(Fig. 7),
+ L 3 Ato] AR
O R} FUket 7Y Felle gl Hls)
829.5% Z7}&F 18,557.0+807.0 / 200,000pick cell 2
A A THFig. 8, Table 4). th22] o]t F7}o]
H3) A ¥ & TUNEL GAWHS-A 2| Z717} wigk
on, 74 Fol= x| Hld 82.6%7) AW
3231.0+72.1pick cello] TAH o] oA 9E A
& e 1 tkFig. 9, Table 4).
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AEe] a7 Ao, 7Y Folle 2Tl 8]
120.8%7} Z7+9) 4,720.04-95.1pick cello] Tz o]
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Table 4. The Image Analysis of TUNEL and Immunohistochemistry for Bcl-2 and BrdU in SME Treated Mouse at Day-7 after

Gastro-Inflammation Elicitation

. Group
Antibody Organ
Normal Control Sample
Apoptosis stomach 2,237.24+85.0 18,557.0+807.0 3,231.0+72.1*
Bcel-2 stomach 5,021.2+654 3,906.0+ 74.6 4,720.0+95.1*
BrdU stomach 5300+ 79 313.0%+ 102 513.0+11.6*

(image analysis for 200,000 particles / range of intensity : 50-150)
Abbreviation >M + S.D, : Mean + Standard Deviation

Normal : NO inflammation elicitated mouse

Control : gastro-inflammation elicitated mouse

Sample : SME administered mouse after gastro-inflammation elicitation
* : p<0.05 compared with control group

e - ¥

Flg. 8. The immunohisto-
chemical stain for
TUNEL in gastric mu-
cosa from control
group. The TUNEL
positive cells in region
of hemorrhagic ero-
sion were increased.

7 :

Fig. 7. The magnifiaction of
TUNEL positive cells
in Fig. 33. x400.

x 200.

fo’d sl $718 e ATH(Fig. 12, Table 4).
G AEZA Wt
Aol ATZAZ AZA B E BrdU
HEe A T = oA 71 FAJErSS o
e Qe tl(Fig. 13), hzdole ¢ A9 &
5 Alzko] A &
Zoll= FATl Y& 40.9% 7AAad 313.0%
0.2 /200,000pick cell 2 #+2-%] ] ch(Fig. 14, Table 4).
iz 9] o2 Zad] vis) APT-E BrdU FAut
SAIEY vt Ao, 79 Fole dizwdl ¥l
&l 163.9%7} %714 513.0+11.6pick cello] H2 x| o]
o sle $718 UehiAch(Fig. 15, Table 4).
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Fig. 9. The immunohisto-
chemical stain for
TUNEL in gastric
mucosa from sample
group. The TUNEL
positive cells in apical
surface of mucosa
were decreased. X
200.
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Fig. 10. The magnifiaction of  Fig. 11. The immunohisto- Fig. 12. The |mmunoh|sto- Fig. 13. The magnifiaction of

Bcl-2 positive cells in
Fig. 36. x400.

chemical stain for
Bcel-2 in gastric mu-
cosa from control
group. The Bcl-2
positive cells in
region of hemor-
rhagic erosion were
decreased. x200.

chemical stain for
Bel-2 in  gastric
mucosa from sample
group. The Bcl-2
positive cells in
apical surface of
mucosa were in-

creased. x200.

BrdU positive cells in
Fig. 43. x400.

%
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14 15

A7

Fig. 14. The immunohisto- Fig. 15. The immunohisto-  Fig. 16. The immunohisto- Fig. 17. The immunohisto-

chemical stain for
BrdU in gastric
mucosa from control
group. The BrdU
positive cells in
region of hemor-
rhagic erosion were
decreased. x200.

chemical stain for
BrdU in gastric mu-
cosa from sample
group. The BrdU
positive cells in
apical surface of
mucosa were in-
creased. x200.

L 2 Algto] BAAFE O BXI} FUIE T
T A3l vla) 65845% %713 7,980.0+
139.5 / 200,000pick cell2 2=l rh(Fig. 19, Table
6). tlzT9] o|2|g &7l v AFTS NF-«B

chemical stain for
SBA reaction in gas-
tric mucosa from
control group. The
SBA positive reac-
tion in region of hem-
orrhagic erosion
were decreased. X
200.

p50 Fut-gA 2 F7H7t
o) B8] 49.1%7} A% 4,070.0+139.5pick cell
o] BaH] froly 9t 4
Table 6).

chemical stain for
SBA reaction in gas-
tric mucosa from
sample group. The
SBA positive reac-
tion in apical surface
of mucosa were in-
creased. x200.

wgken, 79 Fole of

&F HeEh A thFig. 20,
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Table 5. The Distribution of SBA in SME Treated Mouse at Day-7 after Gastro-Inflammation Elicitation

. Group
Organ Position
Normal Control Sample

surface mucous cell +++ + 4+

neck mucous celi - -

stomach parietal cell - +
chief cell - 4

- +

absorption cell

Abbreviation > - : negative, + : weak, ++ : moderate, +++ : strong
Normal : NO inflammation elicitated mouse

Control : gastro-inflammation elicitated mouse

Sample : SME administered mouse after gastro-inflammation elicitation
* : p<0.05 compared with control group

Table 6. The Image Analysis of Immunohistochemistry for NF-«B p50 and COX-2 in SME Treated Mouse at day-7 after

Gastro-Inflammation Elicitation

. Group
Antibody Organ
Normal Control Sample
NF-«B p50 stomach 1,2124%733 78,980.01145.6 4,070.0+£139.5%
COX-2 stomach 551.0%36.1 9,060.0+197.0 1,946.0+125.1*

(image analysis for 200,000 particles / range of intensity : 50-150)
Abbreviation >M £ S.D.: Mean + Standard Deviation

Normal : NO inflammation elicitated mouse

Control : gastro-inflammation elicitated mousee

Sample : SME administered mouse after gastro-inflammation elicitation
* 1 p<0.05 compared with control group
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Fig. 18. The magnifiaction of
NF-kB positive cells

in Fig. 47. x400.
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Flg 19 The |mmunoh|sto-
chemical stain for
NF-x B in gastric
mucosa from control
group. The NF-kB
positive cells in
region of hemor-
rhagic erosion were
increased. x200.
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Fig. 20. The immunohisto-
chemical stain for
NF-x B in gastric
mucosa from sample
group. The NF-kB
positive cells in api-
cal surface of mu-
cosa were decrea-
sed. x200.

o= Aol B3] 2,581.2% 2713t 9,060.0+197.0
/ 200,000pick cellZ T2 %) th(Fig. 22, Table 6). tj
Ee] ol Fvtel vis) d¥+& COX-2 Fnt
SAEe F7PE dken, 79 o= tixTd v
3 78.5%7} 744 1,946.04125.1pick cello] #2E
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Table 7. The Image Analysis of Immunohistochemistry for IL-2R-« and NK-1.1 in SME Treated Mouse at Day-7 after Gastro-

Inflammation Elicitation

. Group
Antibody Organ
Normal Control Sample
IL-2R-a stomach 550.8+36.4 7,3220x1115 2,349.0+126.9*%
NK-1.1 stomach 571.6x15.5 3927.0£114.3 2,514.0+107.2*
(image analysis for 200,000 particles / range of intensity : 50-150)
Abbreviation >M + S.D.: Mean X Standard Deviation
Normal : NO inflammation elicitated mouse
Control : gastro-inflammation elicitated mouse
Sample : SME administered mouse after gastro-inflammation elicitation
*: p<0.05 compared with control group
o) #2}4 al—t— A58 JEIQckFig 23, Table 6). & AEAN B PYREE Bl Ao B
) MEQ A W s A=u(Fig. 29), Tl e 9 A &4 /2
(1) IL2R-a %} 3 Aztol ATYEE 1 B Zvleled 72 Fo
A nfFoA BEEE IL-2R-a FPEA] £ AT vl8 359.6% Z713r 5483.0£117.7 /

A

€ AEAA 23 deE Hol Aoz 33
HAeH, dxdre 9 Ao &4 f92 T Az
o] AArE 1 EX7}F FTI8t 7Y Foll=
2ol B3 1,331.2% Z7}+8t 7,322.0+111.5 / 200,000
pick cell 2 2] Q) Th(Fig. 24, Table 7). tl29] ©]
23k F7loll vl3) AT IL-2R-¢ FH-SA L9
77 wsken, 7Y FolAM = tixd b3
67.9%7} 7FAW 2,349.0+126.9pick cello] T =]o]
F94 e A E Jehl A chFig. 25, Table 7).

Q) AA A E] &3 W3}

=t iwwow e
A xAo)M 7 Ll
A=l (Fig. 26), uﬂ}. o 9 A
Azke] FageE 1§37 Skt 7Y
Aol H)s) 687.0% =7}3F 3,927.0+1,114.3 /

00,000pick cellZ #2¥) 9 th(Fig. 27, Table 7). th*

?94 ofeigt F7tel| Bl AT NK-1.1 YA
A X FIPL wgtom, 79 ol izt H]e)

rL

ox,

1.1 A ureA
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(1) ICAM-1 ® 3}

Ao D4Eol BAFE ICAM1 FYHEA R

200,000pick cell 2 2] 9] ch(Fig. 30, Table 8). =
9] olg|gt Frlel ]3] AdETF-E ICAM-1 Fdwt
SAZEY F7L Rskon, 74 Fedle tizTt B
8l 12.4%7} 7ZHAa® 4,803.0+101.5pick cello] T2
o] o4 Sl #4aE e Ach(Fig. 31, Table 8).
(2)CD11b/18 &% 3}
A afZo)M #EHE CDI/IS A ¥HSA)
Tz AMEAAA 7t Fgn
2] Q1= (Fig. 32), 2ol A
L5 Aol ﬁﬂr T5 1 %XLJ} %7}'6}04 79 %

5 g

200,000plck cellZ J&ZEH?J OiE}(Fxg 33, Table 8). tH}_
9 of2fgh F7to Hla] AT CD11b/18 FAduk
AT Z7P7)F dgkon, 74 T g 2Fd
3 77.6%7F 7FAH 62.0+2.2pick cello] FEFH o] &
o4 e g Ve THFg. 34, Table 8).
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Table 8. The Image Analysis of Immunohistochemistry for ICAM-1 and CD11b/18 in SME Treated Mouse at Day-7 after
Gastro-Inflammation Elicitation

. Group
Antibody Organ
Normal Control Sample
ICAM-1 stomach 1,524.6£77.7 5483.0+117.7 4,803.04-101.5*
CDI11b/18 stomach 13.0x1.6 277.048.6 62.0+£2.2%
(image analysis for 200,000 particles / range of intensity : 50-150)
Abbreviation >M + S.D.: Mean + Standard Deviation
Normal : NO inflammation elicitated mouse
Control : gastro-inflammation elicitated mouse
Sample : SME administered mouse after gastro-inflammation elicitation
*: p<0.05 compared with control group
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Fig. 21. The magnifiaction of
COX-2 positive cells

in Fig. 50. x400.
s
s | ®

as

Fig. 25. The immunohisto-
chemical stain for IL-
2R-a in gastric mu-
cosa from sample
group. The IL-2R
positive cells in larmi-
na propria were
decreased. x200.
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Fig. 22. The |mmunoh|sto-
chemical stain for
COX-2 in gastric
mucosa from control
group. The COX-2
positive cells in
region of hemor-
rhagic erosion were
increased. x200.
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Fig. 26. The magnifiaction of

NK-1,1 positive cells
in Fig. 60. x400.

Fig. 23. The immunohisto-
chemical stain for
COX-2 in gastric
mucosa from sample
group. The COX-2
positive cells in
apical surface of mu-
cosa were decrea-

sed. x200.

27
Fig. 27. The immunohisto-
chemical stain for
NK-1.1 in gastric
mucosa from control
group. The NK-1,1
positive cells in
region of hemorrhag-
ic erosion were in-
creased. x200.

Fig. 24. The immunohisto-
chemical stain for IL-
2R-a in gastric mu-
cosa from control
group. The IL-2R
positive cells in
region of hemor-
rhagic erosion were
increased. x200.
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Fig. 28. The immunohisto-
chemical stain for
NK-1.1 in gastric
mucosa from sample
group. The NK-1,1
positive cells in api-
cal surface of mu-
cosa were decrea-
sed. x200.
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Fig. 29. The magnifiaction of

-, ICAM-1 positive cells
in Fig. 66. x400.
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Fig. 30. The immunobhisto-

chemical stain for
ICAM-1 in gastric
mucosa from control
group. The ICAM-1
positive cells in
region of hemor-
rhagic erosion were
increased. x200.

{

Fig. 33. The immunohisto-
chemical stain for
CD11b/18 in gastric
mucosa from control
group. The CD11b/
18 positive celis in
region of hemor-
rhagic erosion were
increased. x200.
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Fig. 34. The immunohisto-

chemical stain for
CD11b/18 in gastric
mucosa from sample
group. The CD11b/
18 positive cells in
apical surface of
mucosa were de-
creased. x200.
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Fig. 32. The magnifiaction of
CD11b/18 positive
cells in Fig. 69. x
400.

Fig. 31. The immunohisto-
chemical stain for
ICAM-1 in gastric
mucosa from sample
group. The ICAM-1
positive cells in
apical surface of mu-
cosa were decrea-
sed. x200.
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Pl E COX-1 FA LA T 7
etz Hal fo4 Y 271E e
glck.

e SAAM e Az A xR

&l (apoptosis)$} Al LHEF (proliferation)2] #H3le #
3490 3 ALELE B A28 JHIAE
o} o) o]FAA=d™, B g A= o] A

EEYo] #Zag Aoz J&’a‘ﬂ‘}i“/k olzf3 NEE
de] ®¥3l= thymidine analogue$] BrduZ 34 A1A

DNAd| 719 ¥& ¥ Azx3ee §3) A
e, B NEAZ A7 28A ARG

M 3eljA] BAste] BRI A EAP7As)e] FE o)
FUzth ol# g AEA Al HAEE AT
oxidative stress®} M| EZEglo} 7|5

activation, ceramide pathway activation, mitogen

#]8}, caspase-3

activated protein kinase activation 53} 722 7]4-&
53 o]Fo|x Zoz HZHETI. apoptosise 2712
AzAg AAl ofaf deivtedl, & Bel-2 AlE
#+4d A% Bcl-2, Bel-xL, Bel-w, EBV BHRF1,
EIB19K 52 A|E2] 2 &E(apoptosis antagonist)= F
2l whal A4, Bax, Bak, Bim, Bil (Nbk), BAD,
BID &2 Al%2] Al (apoptosis agonist)& =gt}
¥ & AgdAle Bel-29] £EHs7F AR =)
iz e X7 ZA4d Aoz vehg Alxat
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A frAke Whgo] UEsto) T Tt
& EE o WS B ARTH AolE Vel

94248 oxygen free radicaldl] ©|%} lipid per-
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ol gt e|5zlFo ogt M EU AU e 9
Rl A g AbslA], gkl So) 9ld) nuclear
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