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ABSTRACT

Purpose: We examined the effects of Dansam (Salvia miltiorrhiza Bunge, SM) and Dansam-eum (DSE) on gastroesophageal
reflux disease (GERD) and reflux esophagitis by comparing the inhibitory effects of SM and DSE with the representative
treatment of PPI Omeprazole to determine if the effects of the prescription DSE based on Korean medicine are better than
those of a single-use of SM.

Methods: We performed experiments using both animal models and cancer cells.

Results: Comparison of SM and DSE with PPI in the animal model tests revealed that the effects were superior for SM
and DSE than for PPI in all categories (8-OHdG. p-1xB, PAR2, COX-1, cathelicidin, p-JNK, Caspase 3, ATP6V1BI1. GRPR.
serotonin, and NPY). In three categories (COX-1, serotonin, and NPY), SM and DSE showed superior results over the Controls.
In the animal model tests, DSE was superior to SM in all categories except for serotonin. The anti-cancer effects observed in
cancer cell tests revealed that SM and DSE had meaningful results in terms of cytotoxicity and cell movement rate, as well as
in cancer cell apoptosis.

Conclusions: We confirmed that SM and DSE can have effects on reflux esophagitis through the regulation of oxidative
stress, inflammation, mucosal protection, apoptosis, proton pumping, and the enteroendocrine system in the stomach and esophagus.
We also confirmed that SM and DSE have superior effects to those of PPI on all aspects, especially gastric mucosa protection
and enteroendocrine system control. We also confirmed that SM and DSE have anti-cancer effects. Above all, we confirmed
that DSE has superior effects on almost all aspects compared to using SM alone.
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M| E£5 HEp-2 cell= ATCC(American Type Culture
Collection, USA)ellA F318lsit). HEp 2 cell(Human
Epithelial type 2 cell)= 23 3% 714 Alz=,
Hy At A Eelr A xgt J-'J R Ay

1164

e steltt. GERD7F wHAdsts A5 A
A 9 A s el AR B E AR
4 9l o= Ax MY FQ el
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At bS] HE &4 dx FEE ZEE
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Table 1. Amount and Composition of Dansam-eum (DSE) Extract

Scientific name Part used Latin name Weight (g)
Salvia miltiorrhiza Buxce Roots SalviaeMiltiorrhizae Radix (F+£) 30
Amomum xanthioides Warricn Fruit Amomi Fructus (RMZ) 5
Santalum album L. Lignum Santali Albae Lignum (H8%) 5
Total 40

A gFE% GERD f#s7] 149 ARE wjd

19 13] AFFostoen, £ X2 Aol o=
g_}:

43 974 AxdS FHsld e, e AT
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=
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A A8k Tt Mayer's hematoxylinell 537 & A
< & % phloxine 2402 3087 vFA)F T}, o]

% tartrazine £l &4 & istdn]) 7 (BX 60,
Olympus, Japan)<& ©]$-3led 1000)&2 23}t
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54 F9le] £ o e} FE Fels] Sla
A w2 A R AAES At A4 s o
Ao sdust sy Axe] 24 of dezAst
A WskE 2ARl] $18) 8-0HdG(Abcam, USA).

p-1kB(Abcam, USA), PAR2(Abcam, USA), COX-1
(Abcam, USA), Cathelicidin(Abcam, USA), p-JNK
(Abcam, USA), Caspase 3(Abcam, USA), ATP6V1BIL
(Abcam, USA), GRPR(Abcam, USA), Serotonin
(Abcam, USA) 2|22 NPY(Abcam, USA) 5%
o] &3t Wz 5t AL AXEe $A =
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AlZE b wEAFEL O™ 9 23 dAQl
biotinylated goat anti-mouse IgG(1:100, Abcam,
USA)ell Al2ollA] 24417} link 3}, 73 o} avidin
biotin complex kit(Vector Lab, USA)el 147} &<t
Aol A WH-A1ZAE 0.05% 3.3-diaminobenzidines}
0.01% HCle] 8% 0.05M tris-HCl $F&=4-4 (pH
74 BAA7] & hematoxylin® & oz FA
3kl

2) ¢ AEFE oS3 Y 23 A
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Fig. 1. Regulation of oxidative stress in stomach and esophagus by SM and DSE.

Ctrl © no GERD elicited group, GERDE : GERD elicited group, OMET : medicine as omeprazole treat group
before GERD elicitation, SMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group before GERD
elicitation, DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, Square Box :
hemorrhagic erosion., ESO : Esophagus, STO : stomach, MC : Mucosa, LP : laminar propria, SM : sub mucose,
Ext. Morph bar size : 1 mm, P/T bar size : 50 um, Ext. Morph : external Morphology, P/T : Phloxine-Tartrazine stain
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GERDERH & F71 F4& 24ed. Culdl +& 210% F7¥8tsiek(Table 2).
ulal] Q| Ze}EE 338%, A 278%. At

Table 2. Image Analysis of 8-OHdG in Stomach and Esophagus for Mitigative of GERD by SM and DSE

Objective Group
s Ctrl GERDE OMET SMeT DSEeT

8-OHdG (Stomach) 55124134 92.134+1590 52,649+1191* 34,980£964* % 24.431+£1343*%+
8-OHdG (Esophagus)  15,270+1078 103.437£1579 66,873+1040*  57,765+1048"*%  47,392+1127***
(These data are expressed as image analysis for 20,000,000 pixcel cell/range of intensity : 80-100)
Ctrl : no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group before GERD elicitation,

DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE,
# 1 P<0.05 compared with OMET, + : P<0.05 compared with SMeT

3) F4F =3 ZA2F A3}, GERDE+ Ctrlell Bl p-IkB oFAHHs-

AN 2Rk st Ax oM FhF & o] 1187% %7kstdct. °k2 A2lZelx+ GERDE
45 2A7] 98 pIkB WdzA st Axs Hop g2 37 e 2o, Culdl v &
A3k, s Ax F9ldlA F7k2 PAR2 #H ol ZetETE 661%, DA 520%, HAFETE
24335 AAE At 466% F7kskolet

o

Az ARRAM AR p-IkB HAxA3}E

ZAL A3}, GERDE+= Ctrlell ®ls) p-IkB FAIRY

ok

S AE B9l 27 9% 24 2]

93l 2712 PAR2 Wz s AN Adas

{o

o] 353% F7kekdct. oFE AelelME GERDE ot 7 Z3};, GERDE+= Ctrlell wls] PAR2 oFAdwt

Hop B Z7b fE Boded. Culd vl 2 ol 47% F7kakiet oF2 A2lelxe GERDE

ol ZetETE 204%. TR 159%, AT o w2 37b oBke Beled. Culdd vs £

125% %7Vskad. o ZetEe 228%. TAEE 160%, e
3R A% FS9lel| A Al p-TkB W 223}t 109% %7¥aksi=H(Table 3).

Table 3. Image Analysis of p-IkB, PAR? in Stomach and Esophagus for Mitigative of GERD by SM and DSE

Objective Group
Iy Ctrl GERDE OMET SMeT DSEeT

p-1xkB (Stomach) 20,088+551 91,049+1015 71,122+914* 52,003£1000%%  45,142+786% %+
p-1kB (Esophagus) 6,765+190 87042704 51,457+1751* 41,975£637%%  38,323+703*#*
PAR?2 (Esophagus) 17,353=770 89.593+1483 56,862+830* 45,152+1064* % 36,185+954* %+
(These data are expressed as image analysis for 20,000,000 pixel cell/range of intensity : 80-100)
Ctrl © no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group before GERD elicitation,

DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE,
# : P<0.05 compared with OMET, + : P<0.05 compared with SMeT
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4 AGRS Eﬂr & 67% Z7Fetaeh

AR s 238 dFs] 43 AE dAR B Az B9olA] ¢ie] tj3t AT =we
9ol COX-1, '5]'—r A% B9 elA Cathelicidin W v B35 2ARP] $18) Al)dt Cathelicidin
oz slet AAE Ak W zA 38 7AAF A3, Ctrlol B8 GERDESIA

A ® AA I A mucose HHS 3 ¢ Aot FAubgol 1% AT oFE AHEFelAME
AW A ZANE A2 o8 A C0X-1 9 GERDERE} %o ulo]zd &4 ofAbS nmal:
g z2ztet AAF A3, Ctrlel B8] GERDESF & dl, Ctrlell w]&) 2w ZefEtS 58%, v 36%
v zetEFol A FAubgol 27 21%, 171% 74 AT 20% #HAdke] GERDES vl &

2t el
stk wbd Skt SARE- Ctrlell Hls) 7 g B eH(Table 4).
A

=
f= =R o
ke pae RlEd, RS 3%, ISR

Table 4. Image Analysis of COX-1 in Stomach and Cathelicidin in Esophagus for Mitigative of GERD by
SM and DSE

Group

Ctrl GERDE OMET SMeT DSEeT

COX-1 (Stomach) 22.948+706 16.836+536 19,057+375* 31,998+538%%  38,365+362%**
Cathelicidin (Esophagus) 727611424  21,460+850 30,452+995* 46,619+823*%  58,223+H91**#*
(These data are expressed as image analysis for 20,000,000 pixel cell/range of intensity : 80-100)
Ctrl : no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as extraction of Sa/via miltiorrhiza Bunge treat group before GERD elicitation,
DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE.,
# : P<0.05 compared with OMET, + : P<0.05 compared with SMeT

Objective

5) AlZ Abd (apoptosis) =4 &3} Hlg) ow| ZEFe 209%, WAES 119%, At
A= AR} A KoM AE APE &2 78% 2718
(apoptosis) =4 &IHE FHAs7] 98 p-INK, AA = AARANA AJaYe Casapase 3 HEF=3}
Caspase 3 M9 z2 338} A2 283t g A3}, GERDEE Ctrlol|l v Caspase 3 %Aduk-&

AN E AARAN AR p-INK B 2A 5 o] 480% Z7hstednt. o HelZoldE GERDEY
A3}, GERDEX: Ctrlel M]3} p-JNK opdubgel o e 271 b nodvl, Curlol H3) 2
338% Z713hsich oFE AelZold: GERDER  Zebedo 309%, SARES 206%, HASTS 188%

o g 37b kS Basd, Ctrled ws) oH) Z7Fstodet. sh A= F-9]ellA A8 3t Caspase 3
Z T2 192%, DA 9%, AT 1% Wy z258t A3, GERDEE Ctrlell v]s] Caspase 3
Z7Fsk e 3R A= B9]elA Al&)gk p-JNK © FAukgol 1419% S7Fetot. ks A FelAM=
gz ZIE}F} A3}, GERDE¥: Ctrlel #vl8} p-JNK GERDER®H ye =71 oS Rg=d, Ctrlol
FAdubg-o] 382% 718 oFE Aol e Hlg ov ZE=TL 740%, A 511%. =HAF
GERDEXRT ¥ 37} ke ®eivdl, Curlel T2 B4% Z7FsFsi Tk Table 5).

1169



ST ISl RN AEH ofF] 23 % HE ofF o 23

Table 5. Image Analysis of p-JNK, Caspase 3 in Stomach and Esophagus for Mitigative of GERD by SM
and DSE

Group

Yiesane Ctl GERDE OMET SMeT DSEeT

p-JNK (Stomach) 22477489 08.473+903 65,600£1116%  44,781+1137*%  39,798+538***
p-JNK (Esophagus) 21,787+384 104,936+1686 67.270£751*%  47,612+1194**  38,820£939***
Caspase 3 (Stomach) 15.417£756 89.423+847 63,090£1389*  47.186+866%*  44,405773***
Caspase 3 (Esophagus) 6,046+359 91.853+725 50,760+923* 36,913+731%%  29,286+632*#*
(These data are expressed as image analysis for 20,000,000 pixel cell/range of intensity : 80-100)
Ctrl : no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as Extraction of Salvia miltiorrhiza Bunge treat group before GERD elicitation,

DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE,
# 1 P<0.05 compared with OMET, + : P<0.05 compared with SMeT

6) Ab ¥ 24 &3} of wls| Sw|ZetE2- 138%, AT 128%, &
$1A % 73X Proton pump ¥ At #¥] = AL 81% F7hekah
A &35 A5} 918 ATP6VIBL. GRPR WY =3+ GRPR Ctrlel wlal GERDEAIA Fduks-
A3} AAE Al sl °| 697% %7Vstoet. & AelZelAE GERDEXR
= A3k, ATPSVIBIE Crel wlsl GERDEe]l o w& 27} e welxd, Culol w8 <)
A eFARS-o] 330% 7k oFE A el A TS 224%, A 161%, AT 198%
+ GERDEXH v Z7F & 2aded. Cl Z71sks e (Table 6).

Table 6. Image Analysis of ATP6V1B1, GRPR in Stomach for Mitigative of GERD by SM and DSE

Objective Group
Ctrl GERDE OMET SMeT DSEeT
ATP6V1BI 8,205+157 35,321+621 19,530+393* 18,692+221*# 14.863+661%#*
GRPR 11,620+808 92.641+1130 37.700£742* 30,319+640%# 29,940+565%**

(These data are expressed as image analysis for 20,000,000 pixel cell/range of intensity:80-100)

Ctrl : no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group before GERD elicitation,
DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE,
# 1 P<0.05 compared with OMET, + : P<0.05 compared with SMeT

N WARAAE 24 =5 A2 Ctrlell vl Z718ke] SAbES 67%.

S Alm Bl WAAAS 24d &3 AT 8% F7HE AeE #AEH
ZAbsl7] 918l Serotonin, NPY W& z= 33} 74} =3k NPYS] 7$-= Ctrlell B8] GERDEX 59%.
£ Aldskoh oM ZefEFE 36% Fad b, SR Sk

7 73, Serotonin®] 7% Ctrlell w8 GERDE= = Ctrlel w8l F7bete] S 35%, DAt
35%. e ZetEFe 29% 71Ag whd, Ak} = 13% 715t AR AN Table 7).
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Table 7. Image Analysis of Serotonin, NPY in Esophagus for Mitigative of GERD by SM and DSE

Objective Group
Ctrl GERDE OMET SMeT DSEeT
Serotonin 39,067£1109 25,481£1098 27.802+287* 65.284511%# 53.862+616™%*
NPY 33,060+£821 13,474+653 21,096£665* 44,594+815%# 57,067+551%%*

(These data are expressed as image analysis for 20,000,000 pixel cell/range of intensity : 80-100)

Ctrl © no GERD elicited group, GERDE : GERD elicited group, OMEP : medicine as omeprazole treat group before
GERD elicitation, SMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group before GERD elicitation,
DSEeT : medicine as extraction of Dansam-eum treat group before GERD elicitation, * : P<0.05 compared with GERDE,

# : P<0.05 compared with OMET, + : P<0.05 compared with SMeT

. o] '}7] A8 AGS MEZFo) dig Axz=
D sk Azl gk gt &3 A G7te g8k A EEA 1052 A 1125
J A} %% 1151 pg/mLE YebdeH(Fig. 2).

A B
ICso = 1125 pgimL ICsy = 1151 ugimL.
150 1 150
g 100 1 [] % g. 100 4 =
] g
2 >
g ¥ S 501
*
*
. T T T 1 0
0 10 100 1000 10000 0 10 100 1000 10000
SM (pg/mL) DSE (wg/mL)

Fig. 2. Effects of SM and DSE on AGS cells.

AGS cells were treated with SM (A) or DSE (B) for 24 h. Cell viability was measured by WST-1 (4-[3-
(4-Todophenyl)-2-(4-nitrophenyl) -2H-5-tetrazoliol-1.3-benzene Disulfonate) assay. These data are expressed as
mean percentages relative to the untreated grouptstandard deviations. * : P<0.05 vs. untreated group.

(2) AGS M =Ee| w3t scratch wound healing z OI%E% oF 234591627 %= -4 UA =7}
assay 43} stelct. b FBSe =HkS 250, 500, 1000 pg/mL

A S0 AGS A E o] 5E A EHE o] T2 A3 A$ HE o] FES FBST o
39l3}7] 918 scratch wound healing assayE 4 v Z+7} 47.37+11.75%. 183.46+11.06%, 191.73+0.4% 2
3 3o o} $9A4 A FastaoH(Fig. 3).

HAF Ae] AgeA UNZol vls] FBSTS Al i AE] AgeM = FBST 524 Al Al
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ST Bl GRA AEY oF) 2T Y UNE O1F o &3

E o]FEo| F7etoicth W FBSel whakd-2 100, 215.0£17.9%, 242.1£101%2 +24 A 743
250, 500, 1000 pg/mLe] F== A|st ¢ A E o o}(Fig. 4).
SE FBSY oWl A7 117.3£16.6%. 172.215.3%.

A
£z
(=]
=
-
N I
UN o FBS 100 250 500 ) 1000
SM (ug/mL)
B
300~
s
s 200
5
=
S
s
o = ——
g 100
0 r

SM (ug/ml)
Fig. 3. Effects of SM on scratch wound-healing of AGS cells.

(A) The photographs representative the scratch wound healing on stimulated with SM in AGS cells. Cells were
treated with SM (100-1000 ug/mL) in DMEM for 24 h, respectively. (0 h) a white lines indicate the initial
scratches: (24 h): a white lines indicate the migrated cell position: Magnification>200.

(B) Migration rates of AGS cells relative to the untreated group (%). UN : untreated group. Results are
presented as meantstandard deviation. * : P<0.05 verse untreated group, # : P<0.05 verse FBS group.
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Fig. 4. Effects of DSE on scratch wound-healing of AGS cells.

(C) The photographs representative the scratch wound healing on stimulated with DSE (C) in AGS cells. Cells
were treated with DSE (100-1000 pg/mL) in DMEM for 24 h, respectively. (0 h) a white lines indicate the
initial scratches: (24 h): a white lines indicate the migrated cell position: Magnificationx200.

(D) Migration rates of AGS cells relative to the untreated group (%). UN : untreated group. Results are
presented as meanzstandard deviation. * : P<0.05 verse untreated group, # : P<0.05 verse FBS group.

(3) AGS Al zol W3 n|EZ=e]o} Pef 4
7} Hoechst %

Ak} Shakgo] 919t A Fol m|XE Al E A}E
(apoptosis) EHE H7HE S18l|A, AGS Al 29| v|=
Zzgjo} e £33} Hoechst 94& +3stdt

I3z} 7o), Hoechst 23t FAEZolME

A £ Yo ekt e v, By &
AL AURAE o SE EHoz U
% = o
3]

Fel7h F7kskoln. vEZE
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Fig. 5. Effects of SM and DSE on apoptosis in AGS cells.
The AGS cells were seeded (1x10* cells/mL) in slide and treated with SM (500 and 1000 ug/mL) or DSE (500

and 1000 pg/mL) for 24 h.

(A and C) Cells were fixed using 4% formaldehyde for 5 min. The nuclear stained with Hoechst (excitation :
361, emission : 497) solution for 10 min at room temperature.

(B and D) The live cells were incubated with Mito Tracker solution (exitation : 581 nm, emission : 644 nm)
for 30 min at 37 C. Fluorescence images were obtained by fluorescence microscopy.

2) A= Az At et &3t
(1) HEp-2 *ﬂi JEE 34
b Abgo] Al E= Al ze e g &3

7} sh=A #alslr] $l8] HEp-2H 5l wjst A
E5A J7HE dEd 1 A3 AZ5A 10y
2 ke 3576 pg/mL, S-S 3840 pg/mLE
vrebstoh(Fig. 6).

(2) HEp-24 %ol A& scratch wound healing
assay A}

ket akE-2] HEp-2 A= °]E*§* 7 23
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b 2] AgelMEs UNZol vls] FBSTS] Al
o] T B <oF 18418+6.85%=2 A A Z7Is8t
3ok, whH FBSell ©4ks 100, 250, 500, 1000 pg/mL]
=2 A AE HAE o]FEL FBST H
+7)+ 62.66%0.1%, 84.18+1.05% 103.80+0.74%. 103.80
0.75%% 914 A Frastdok(Fig. 7).
S AE A E FBSES 94 A
A E o] FEe| F7l8tde b FBSH 2ite<s
100, 250, 500 1000 ug/mLY =2 AHZs A4
M E o] FE> FBST tiv] 27 28.762.95%. 79.08+
2.89%. 95.42+10.80%. 130.72+6.88%% <14 SlA
Zraetol ek (Fig. 8).
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A 150 - B 150 - IC5 = 3840 pg/mL
IC5 = 3576 pg/mL -
3 100 1 2
2 g
3 :
g 50 1 8

0 1 0-
0 10 100 1000 10000 100000 0 10 100 1000 10000 100000
SM (ug/mL) DSE (ug/mL)

Fig. 6. Effects of SM and DSE on HEp-2 cells.

HEp-2 cells were treated with SM (A) or DSE (B) for 24 h. Cell viability was measured by WST-1 (4-[3-(4-
Todophenyl)-2-(4-nitrophenyl) -2H-5-tetrazolio]-1.3-benzene Disulfonate) assay. These data are expressed as
mean percentages relative to the untreated group+tstandard deviations. * : P<0.05 vs. untreated group.

Oh

=
S
FBS (10%) = + + F + +
SM (ug/mL) 0 0 100 250 500 1000
250+
*
g 200
8
s 150+
=3
]
§ 100
=
50+
0 T
FBS (10%) = + + + + +
SM (wg/mL) 0 0 100 250 500 1000

Fig. 7. Effects of SM on scratch wound-healing of HEp-2 cells.

(A) The photographs representative the scratch wound healing on stimulated with SM in HEp-2 cells. Cells
were treated with SM (100-1000 pg/mL) in DMEM for 24 h. respectively. (0 h) a white lines indicate the
initial scratches: (24 h): a white lines indicate the migrated cell position: Magnificationx200.

(B) Migration rates of HEp-2 cells relative to the untreated group (%). UN : untreated group. Results are
presented as meanzstandard deviation. * : P<0.05 verse untreated group, # : P<0.05 verse FBS group.
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Fig. 8. Effects of DSE on scratch wound-healing of HEp-2 cells.

(C) The photographs representative the scratch wound healing on stimulated with DSE (C) in HEp-2 cells.
Cells were treated with DSE (100-1000 pg/mL) in DMEM for 24 h, respectively. (0 h) a white lines indicate
the initial scratches: (24 h): a white lines indicate the migrated cell position: Magnificationx200.

(D) Migration rates of HEp-2 cells relative to the untreated group (%). UN : untreated group. Results are
presented as meantstandard deviation. * : P<0.05 verse untreated group, # : P<0.05 verse FBS group.

(3) HEp-2 A 2ol w3t njEZ=e]o} el &
A3} Hoechst %4

A kol AESt Al e mAE AE A
= (apoptosis) EIHE 71817] $l8lA, HEp-2 Al
o] nEZ=go} e £A3} Hoechst <
33}t

I3} 7o, Hoechst 234 FAE|LolAE &

M
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o 8% e} ElA Qe e, v 58 g
=

ez} gl gl v EZeejols AAFA Q] Y
73%- mito Trackerell M 71 HelE A3 34 87]
£ Hyon), gt 32 oS 20000 pg/mL X
Al fission Jefel 27+t FelE BedFick(Fig. 9).




FIOf .« OFAS

E.L'
Of
0y
rloy

7] I
= =
o 3
@ @
-} -3
I I
5 £
@

% g
e =
= e
) £
g H

FBS (10%) + i + FBS (10%) il + +
SM (pg/mL) 0 1000 20000 DSE (pg/mL) 0 1000 20000

Fig. 9. Effects of SM and DSE on apoptosis in HEp-2 cells.

The HEp-2 cells were seeded (1x10* cells/mL) in slide and treated with SM (1000 and 20000 pg/mL) or DSE
(1000 and 20000 pg/mL) for 24 h.

(A and C) Cells were fixed using 4% formaldehyde for 5 min. The nuclear stained with Hoechst (excitation : 361,
emission : 497) solution for 10 min at room temperature.

(B and D) The live cells were incuabted with Mito Tracker solution (exitation : 581 nm, emission : 644 nm)
for 30 min at 37 C. Fluoresscence images were obatined by fluorescnece microscopy.

3 92 S0jof 02 oM T
3

o
Masson trichrome $34-&

Ctrl OSMeT ODSEeT

Stomach

Esophagus

Liver

Ctrl : no treatment group, OSMeT : medicine as extraction of Salvia miltiorrhiza Bunge treat group, ODSEeT :
medicine as extraction of Dansam-eum treat group, bar size : 50 pm.
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