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Effect of Semisulcospira libertina Extract on Hepatic Injury Induced
by D-galactosamine
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Abstract - The purpose of this study is to examine the restorative effect of Semisulcospira libertina
extract, on damaged liver cells induced by D-galactosamine in rats. Treatment of damaged liver
cells with S. libertina extract significantly reduced local fatty degeneration, and inflammatory
cell necrosis, to levels similar with the undamaged control group. In addition, S. libertina extracts
were found to reduce plasma levels of liver damage indicator enzymes, such as AST, ALT, LDH
and ALP, to control levels. It also reduced lipid peroxides, and lipid contents within damaged liver
tissues. This suggests that S. libertina extract has a restorative effect on liver cells, thus reducing
release of damage-associated liver enzymes, and oxidative degradation of lipids. Also, S. libertina
extracts were found to be involved in recovery of damaged cells from inflammatory response by
suppressing expression of TNF-a, which leads to tissue injury and necrosis, whereas inducing
expression of HO-1 that protects cells during inflammation. Thus, S. libertina extract restores
liver tissue from necrosis and fibrosis, as well modulates expression of inflammation-related
genes against liver damage. Our findings suggest that S. libertina extract is an effective medicinal
resource, for improving and recovering liver cells from hepatic injury.
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3= A< 93FS WA =k (Lee and Friedman 2011).
o|¢} Zro] 7HAZE QAo HZHE P wA|7] wiZol
< B35AY 2 85h7] A AAE Y 7164 &A

&7 (Semisulcospira libertina)y= $-3 FH & 3}
A ARTLA &84 JHET 5 Y HFE o AR
o HA%E NG A it ohevlE s
2 7, 1 As Azt 59 Ag 9 A AREE o %
ohH(Kim er al. 1985), |9 22 th&7]9 &sof wa} =W
A tE7] FEEY A 2 A3 46 A A
S v} gl o (Kim et al. 2009; Lee et al. 2010), tt&7] 3=
EEo| Ag3tEa o3 fUE TF &4 disf 23 &
7} ok BA = vl 9) 2™ (Jeon ef al. 2002), E3F T
7] FEES YAV AN = A A2 YT e
B} o], $AdEAE B3} ke A7 M
v} Qlt} (Park er al. 2015; Cho et al. 2017). 7FHE 22 Q1A 9
AZsHA G vA AN 7] BE 9 X8 E AT ER
oFo|ut 7]54 Aol WA= B AEIL AAIEH AA|
%2 Foltt. @A 7+ Ao gt ABAZA silymarin,
DDB (biphenyl dimethyl dicarboxylate), arginine, gluthathi-
one @ UDCA (ursodeoxycholic acid) 5°] od, AAE
U (Acer tegmentosum)2] M| Zv|FS S5 A Zu|F 2=
Eo] 29 AJE2 salidroside”} 7H &4 Hjgt BE F39H7h
9 Aoz B1H v} Qlovk(Park ef al. 2015), S& £F
# opet ekt ofel ol dat 712 AT vk 4%
ojt}. 7HAgHe] Ato]] Wol] AME-E L §li= D-galactosamine
2 ZAFEQA YA} g Fol Az A& F B
9 AT M2 W Zg o] sEF HIAA F 249 &
‘4 EstA g mebA D-galactosamine©] =W f
AL Zofoll o3 7t IAE Poju A EHm wHgAH o R Fx
o] S| QM AEA FoFo] UolLb) Tk (Lesch er al.
1969). 7+ 22 9] 79 galactokinase?} galactose-1-puridyl-
transferase, uridine diphosphate (UDP)-glucose”} &7] wj&
o] D-galactosamine ©]-§3%F 7+ &4 o gt A B
7t Eo]Ao] ] =om ttE 7]To] D-galactosamine©]
AS G 37 genz 7 &4 AR 7o) B
She 7154 248 A7sHed Yol AHEET UohMaley
etal. 1968).
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E AT th& 7| (Semisulcospira libertina)= 735 <t
A a4 ZelA 3, FA5o] A8

2 Adol AMEE AR T ES GAER A 458E A
7] (Sprague-Dawley)E Tt AME-SIG oW, ARSA o
= 214%0.05°C, % 61%, BE2 12|17t F7]2 AF
slgith ol Eat AR (AIN-93G purified rodent diet)
ZE3| AFH A 1Y FUd X8 H A5l
0£10gQl AF[/E At AP AT BE 58
13 42 2 gty SEATEIYAYSY 530S HE
AN SFETH(2014-3-1111-06-01). B Ao AR A of
Sigma-Aldrich (St. Louis, USA)ZFE 43R oH 7]
ERo] Aok Mg #7]5F31.
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&S s Slste] A Az 3T 3Y AR F Lee
et al.(2005)9] AFNA AR vre} Fo] 400 mg kg™ 9]
D-galactosaminesr 7ol Fo{5}1aL, 0|9} FAlo]
o= FFY AAE-E AT TS the7] FEE
9 A g2 A B = FFFHO 2 D-galactosamines £
st b 4% AR 3 24A%F A3 $RE 5Y7E o
A GAAZE| AT Tttt 2 Aol A2 A
Al 4ehE A2et dj 2, D-galactosamineo]| &Jaf 7t &4
o] it AFF(GaN AE D), FANRELE 7+ &4 &
" 3 silymarin (25 mg kg )& 43 AL (silymarin A
AT 2 7 &4 A T AYPALE T M fES 5
=2 2AE &7 22E300mg kg ) o3 AT
SLAAD ez Urglth 2 AP+ 2% 1074 4
Aol AHgsten, v AT Azt AlFS ST
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BE AR FELS T2 DMSO (Dimethyl sulfoxide)o]
23 = A et 1%9] olive oil 2 35t - Fof
St AE HF U AATEES oF 1241 FAA

Aol A S Y skt AFE EHL 3,000 rpmo]

A 1587 Q4B F AR Sestel Yol Tk A
2 BH3p] A7k —80°Celd Bustich B A F
AYFERYE 1 242 A2 3PS A =
4 BES stel 1 249 ARES FAA §o) TR
oh ES UnA] 249 AR AF HHE 93 —80°Cel
CERSE L

Haz 9 &48 7 249 vTEE BRI 99
27 A% o] weh AHI 7 ZHL 4°C FAA Lo
A 24X7F 1A 3}FGITh. Paraffin block-S 4 um] FA &2 AH
3}l hematoxylinT} eosin®l] ©]F FA3}H T E3 7+
2ol A 5352 9213t7] 3 Masson’s trichrome G412 i}
2t AA 3 Bouin’s P2 1A% thS Weigert’s iron
hematoxyling E3| G434}, ©]F biebrich scarlet acid2}
phosphomolybdic acid-phosphotungstic acid, aniline blue %
acetic waterg WHSAIFHTh 229 #HEL Olympus BX50
(Japan)3}oll A AA|3+H 2 Olympus DP-71 (Japan)2 AH&-3)
st

599 4 54 84 33

e HeHozrE HEH EH W AST (aspartate
aminotransferase), ALT (alanine aminotransferase), LDH
(lactate dehydrogenase) ¥ ALP (alkaline phosphatase)2]
A4S EX351% T AST9 AST 42 Reitman-Frankle
(1957)2] "o whet ZA)E kit (Asan, Korea)S A}-g-3}0]
X35}, LDHY &7%-& Wroblewskin and LaDue (1955)
o] uhof wat A kit (Sigma-Aldrich, St. Louis, USA)

ALg8te] &A31 T T3 ALP= Kind-King (1954)2]
Hol| wha} ZA|E kit (Asan, Korea)S AHE-3lo] a4 &4
A4S

tlo o u

6. % A2 9 AR A FF BA

7+ 239 ¥ A4 L Folch er al. (1957)7 Bligh and
Dyer (1959)9] %8 ¥ @3]
sHich. 2t 229} AR o2 Ohkawa et al. (1979)
o W2 o83t AT 1 249 B AYSE

A A38L7] 15+e] N-buthanol : pyridine®] £ (15 : 1) 300

32,441 23402 Ag

WLE H7 F 2500 pmelA] 1082 94 Belsto
532 nmolA] F5HY FFE=E SHsHT 1,1,1 3-tetrae-
thoxypropanes EZgM O 2 A3l HASAAEL
MDA nmol 2 %7]35}%t}.

7. TNF-a9} HO-1 32k S & 24

7+ 24 W TNF-0¢t HO-1 349 TdE&S 243517]
Q3te] 7+ A 9] total RNA—‘: TRIzol Reagent (Gibco Inc.,
USA)S o] g3}te] % total RNA clean up kit (Ambi-
on, USA)E P%O}Ofl ngﬂ sttt HAE RNAE template
& SuperScript ™ kit (Invitrogen, USA)S 0|23} single
stranded cDNAE ARt 7HEA T=H= %@XPEQ
Eo|Ho g FE3}17] Y3l primer (Table 1)E A|Z5IF L
7t A47e] U JES mGAPDH §747e] Wz} v)w
sto] shelstdtt. SARL] WAL A7 HE B, Gel image
analysis system (Core Bio iMaxTM, Korea)ol| 4] UV illumi-
nator2 ZE st on, BE 4F2 Un-SCAN-IT gel
Version 5.1 (Silk Scientific, Inc.) Z2I1H S F3l E43%
o

7t 224 Y TNF-a2} HO-1 Tl o] Wrd g2 HA 57
35t 7+ 22 lysis buffer (50 mM TI'IS HCI pH=17.5, 1
mM EDTA, 0.25% sucrose, 0.4 mg mL~ dlgomn, 1.5 mM
PMSF)E ©o]-&3dto] w23t &, T A2 Bradford (1976)
Hol| e} ARt 7+ 3 W tumor necrosis factor
alpha (TNF-o)&= 7tollA &3 ild 40 ugd A7|85

% 1%} antibody (TNF-alpha) (Cell signaling Technology,
Beverly, USA)E A &3}4 12, 22} antibody (anti-rabbit IgG-
HRP) (Santa Cruz Biotechnology, Santa Cruz, USA)E A
2]38leo] &2l3l% I, heme oxygenase-1 (HO-1)9] Q1AFS}HH]

= 7oA 2% did S A7)|9sS T F 12 antibody
(Heme oxygenase-l) (Cell signaling Technology, Beverly,
USA)E A3, 22} antibody (anti-rabbit IgG-HRP)
(Santa Cruz Biotechnology, Santa Cruz, USA)E A &]3}%
t}. o]%, ECL detection polaroid camera (Amersham Bio-
sciences, USA)E AHgdte] &gsigon, Id
SCAN-IT gel Version 5.1 (Silk Scientific, Inc.) Z2 1S

+£2 Un-

Table 1. Selected genes related hepatic injury and primer sequenc-
es used in RT-PCR

Gene Sequence Temperature

TNF-a 5-TAC TGA ACT TCG GGG TGA TTG GTC C-3’ 60°C
" 5'-CAG CCT TGT CCC TTG AAG AGA ACC-3'

HO-1 5-AAC AAG CAG AAC CCAGTCT-3' 50°C
5-TGT CAT CTC CAG AGT CTT C-3'
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EPH o= 33 ol AAEtglen Z+ AF
oA dolX Adte B+ EZHAZ YT FAA
2= SPSS (version 12.0)2 B3 & t-HAS AA|5te] &
*]'3'—]' Bt TYA RS Ao, 242 0= 4

B4 (one way ANOVA)©] 2]3t Duncan AR S A A5}t
°1 p%k°] 0.05 "9kl o {23 Ao = 7hEshgict.

M-y

2ot A uFH

T EAE U
= ARG o
D-galactosamine?H2 F£{3F GalN

44g02 7P e Aos ARG AT It &
A b 3 silymarin A= 1

0] 196.7+62g2 2 t&7] FEEL T /‘L:I_U—];-O] =
23 Vg AR ARFS SAE Aoz et w3
ZF 279 72 GalN AP o] 58+02g2 2 7H Wk
oy, At ETE 3] 7|8 APl = 1 £
3t §-ol3t Xjo]E Holx| ¢tth(Table 2). Yutx o2 oF
e 72 AEHOE A4S A5 AN By ol

B

A

Aot B 220 BAS wasl] i) AFT 7 23
o] Zo] WA ehdrin wag vk gt (Lee and Min
2010), £ ATNAE ART F AFT 1+ 240 FFe

galactosamine 2] Aol Aqt oF7ko] Hgkg wighe W
718t AT = 22T SARE £28 95t Ao
2 A

2.087] 2389 Ao O R W3

&7 FEE0] EAE 249 Atz v 9
Fe ARG 229 2AS S AT 1R
2] (hapatic acinus)9] 2 F QoA Wekzbx| A Wo] THEE]
I A7 FeHA Akt o3 o A7} 7R
of EojA 3ol ouHFt 22|53 o= WEEA FUT
(Fig. 1A-a). 2184 GalN A Fo)A= TN 27 H3E 1

Table 2. Changes in body weight and liver weight in experimental

groups
G Weight (g)
Toup
Body Liver
Control 199.5+£8.7 6.5%0.1
GaIN" 190.5+44% 58+02%"
Silymarin 1963+42 64+09
196.7+6.2 6.6+0.5

Y GaIN group: D-galactosamine (400 mg kg_l) only treated group

?SL group: S. libertina (300 mg kg_l) treated group after D-galactosamine
injection

+p <0.05, ++p <0.01 indicate a significant difference between the control
group and the GalN group.

Fig. 1. Photographs of rat liver treated with S. libertina extracts show recovering effects against hepatic injury. Rats were treated with S. lib-
ertina extracts orally for 5 days after D-galactosamine injection. A: Hematoxylin-eosin stain. B: Masson trichrome stain. a, a": Control
group, b, b": D-galactosamine (400 m, kg_l) only treated group, c, ¢': silymarin (25 mg kg_l) treated group after D-galactosamine in-
jection, d, d": S. libertina (300 mg kg ) treated group after D-galactosamine injection. X 20, Scale bar =100 pm.
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glom A WA BE WS dehiom FAAE 2
o2 AZ Wt BRI B SR BuY 727}

aAsol gov tagTe 85 434 Beol U
Shpem REAez MRS S3e] o Hast B
At (Fig. 1A-b). FANZFZE AFEH silymarin A H -
9] A F4HQ AU FFAEY HFo] THES
O THA| 28] Bgolut Ak YEA] fot &4 A=E
o Fugk Ao 2 gl Yt (Fig. 1A-¢). ¥HH th&7] +
SES A3 SLA™ERY A% A2 H&3 A=
9l &4 9 AR3 Aol GaN g} Hlwd o 71 4
27 nmstglen g dETolA TRERY g Al
3 AAtet &8 3 A9 WA ol 2T} A9
ARRE FEE 3EEHY Qe Aos WEET (Fig. 1A-d).
o]¢} &0 D-galactosamine £ 2 <13t 47319} th&
7] FE2E9 Foof o3t adE glstr] 3o Masson’s
trichrome M- AAGTH QR FAAALE ZA AW
A Zaprlo] 7o BTN WAFO} (Fig. 1B-a), D-galac-
tosamine®] 2|8j 7+ &Aro] REE GalN AF T A& A}
b ol FHHW FMRE Tapao] A AU e
o pgHos BAsA Eetlol BAL Aol 2e

£ o] BAH| AR3F AW A0 Hal= ek Fi
1B-b"). A =27¢l silymarin ’551 T S B2
7 A2 GAR FEOE G AeE Uehiglen
(Fig. 1B-¢), +&7] FE25< A SLAATANAE Z
A BZ7F 233 AR 202 HAR37t g3t A
© 2 ZRIF ]t (Fig. 1B-d').

& Ao w=2H US| (Tarazacum officinale) B85 3
ZE-L D-galactosamine?] £ 2 2138t 7Fx2] 2] IA}, HA
92 Axzd 323} s daste] Hgs AAske o &
& 0]9) o1 (Park et al. 2008), 7] A} (Lycii fructus) %
22 Qs o BAEY Be, BT D U4, Y
ZAZY BE BEAA T 4L A=Y SEH
T R3% H} JthJung et al. 2004). B Ao A D-galac-
tosamine-= 7+2A 9] thal3t @At AF Q] N HAF E
=8| FEHYoU te7] FEES ATl w2t A

t&7| 280 7 &4 o3t Y i 54 A ]
%‘0}57] %6}@] of 1} AST, ALT, LDH 2

olh-e-& & 6}% A FHORZ ASTO ALTZF 7H B
CAIEZ WY g A Fgo] AAaEW Al
Y K* o] 20] HZ 92 $#ZEHI Na',Ca™" L $8o| A
I YR fFYEo] AlEZes BAFSHA = Alxdo] Fojut
Al =o] ASTS ALTE= 28t weti g3, 47181
4 7|et Eao] o o7t HAAE wf ASTOF ALTE= &

2oz gdFo £ 2Ewy} Z/sln2 7% HALY
EX4 AREZ AFE5LT QIth(Cherkasov 1978). & HLof A
ASTS ALTS] AL 7F &40 &49tE GalN Al g Fo) A
£ F3HA STt oy tEy] FEES Foid AdE
MM 2T FARE 202 fAHE AFS Eiio

LDHE AA Yol d8 E3E38A 9 transaminase2} ©
Eo] ZHHE Fof] A Fo F7138t= £42 A (Hong et
al. 2004), B AFNAE LDHY $X+= GalN A g0
2775.6+203IULT'C2 7+ &4 §dF & 2o 220 WY
O SLAFZAAL 15778+ 150IUL™' & Zaste] tiz
T FEVHA] WolR= Ao R FRIE T

ALPE FE5EAA] oA BAHE ALP7F HE52 2 Hijd
2 Zstal il @Fo= ujdEo] EF ALPY &40
F7HECEA 276 Aol ARE AHEEIL YUt} (Zieve
etal. 1988). & Aol A ALP E4L2 H2FoA= 5302+
106 IULT' 22 PO U GalN AE 29 A2 8206+
1441UL7'2 23] v £ $702 Z71E7 ot
a8y &7 FEE 5o SL AP oAM= 5899+
164IUL™ 2 Yeh} 223} $A3E $202 Wolx=
73S YR itk (Table 3). Lee et al. (2005)& DDB &
A A ¢l DWP-047} D-galactosamine £ 2 ¢l3] G=&

Table 3. Activities of AST, ALT, LDH and ALP in the rat treated with Semisulcospira libertina extracts after inducing hepatic injury

Grou AST ALT LDH ALP
P L™ @IL™h L™ auL™
Control 603+1.2 402+13 1102.1+£153 530.2+10.6
GalN 1406+2.0"" 1014405 2675.6+203%" 820.6+144%"
Silymarin 88.3+2.2% 68.4+0.2%* 1542.3+15.9** 600.2 +13.0**
SL 90.2+3.0** 65.3+1.5%* 1577.8 £ 15.0** 589.9+ 16.4™*

+p<0.05, ++p<0.01 indicate a significant difference between the control group and the GalN treated group.
*p<0.05,**p<0.01 indicate a significant difference between the GalN group and the medicine treated group.
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AST,ALT ¥ LDHS] 4L a7Hoa a7 7HRZ
o] &S A FhT §F vl 9l Lee er al. (2011)2 of
AEotu=Ho g 7tE4E FHAIX & AES (Spatholobi
AAEHA F7HE UE AST,
ZtAEo] 7H RS &

caulis)®] & FEES AstH 2
ALT, LDH 2 ALPS] &4o] £0l3H4 7
71 S Aol AJAKSE v} Qleh B dALo)| A= D-galac-
tosamine® Q18 @ASHA G5 1+ &4 AFA Q0 AST
o ALT,LDH ¥ ALP &4¢] th&7] 255 Ad 4%
ToAE HET FELE A Qo] thE7] FEE

b &) gigk A 2 B anyor 8 AoR
Atz Eh

EEEENCEPR L

te7] FEE0l 7 &4

o W
R CES I FAE B Y
shx o) 3 wate] mXE o

2 2kt Ha2Y

Table 4. Effect of S. libertina extracts on the concentration of liver
lipids against hepatic injury

Total-lipid Malondialdehyde contents

Group (mg g™ liver) (ug mg”' protein)
Control 31.0£0.2 12+0.3
GalN" 5554097 2.6+0.6"
Sil%/marin 40.0+1.4* 1.940.5
35.1£0.6** 1.5+0.1"*

" GalN group: D-galactosamine (400 mg kg_l) only treated group

?sL group: S. libertina (300 mg kg_l) treated group after D-galactosamine
injection

* p<0.05, Hp <0.01 indicate a significant difference between the control
group and the GalN treated group.

*p<0.05, **p<0.01 indicates a significant difference between the GalN
group and the medicine treated group.

(A) Control GalN Silymarin SL
TNF-a
GAPDH
100 -

754

504

a1 I in

Control GalN

% Relative expression level

(=]

Silymarin

Experimental group

AAFFE 310202 mg g '2 JERFOY GalN AF 2o
AL 555£09mg ¢ '2 ¥4 UEpdth 28y SLAFE
A 35.1+0.6mg g & HRTT} SARE 22 BTt o]
ot gEo] FAFA A FFL Tl 1.2+03 ug
mg ' Q1] ¥He GaINT-E 2.6+0.6 ug mg ' 2 R0 ]3|
2 5 Yok v bE7]) FE2ES A Adel
AL 1.5£0.1 pg mg 2 Yeht Q22T A3 502
3| E 5= A3 UEy 3L Qith(Table 4).

Lee et al. (2006)2 23} (Chaenomeles sinensis) o|&H-& 3
E50| g2 Z 93 2HE 7t2Z Y RS AE FF
H3lo] mA)= FIFS AR AT o7 FojFo] vl
FEES AT AFLolA s TS At A
7 £4E dAIsks o axtdolztar g vh gtk E3 Euer
1.(2010)< theanine®] OFA|Eotu]:=wof <&k 7+ o That
Ao vA] e FFS 2ARE A theanineS A3 A
AT AR A E= 22T FARE £E2& 2o ofA
Eojn|idlof] o3t 7t &4 FaA7|= 8-S YEidt
1 3gth B Ao A= D-galactosamine2 13] &3}
F7he AAT} ek e gE7] FEES 743]6*
AT E 2T 202 Hadste S Holu
of thg7] FEE°] 1t Wi AE FAHE HE 43A7| 2 ;l
of 7to] A AL A ATE UYEf= Ao AtrH

N

5.TNF-a9} HO-1 371 Sl o] 33 g 24

(B) Control GalN Silymarin SL
- e ™
- e sae =

100 ~
754
50
25
o ﬁ L

Control GalN

% Relative expression level

Silymarin

Experimental group

Fig. 2. The effect of S. libertina extracts on (A) D-galactosamine inducible TNF-a production and (B) D-galactosamine inducible TNF-a

protein production.
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( A) Control GalN Silymarin SL

HO-1

GAPDH

100 -

754
50 4
254
04

Control GalN

% Relative expression level

Silymarin

Experimental group

(B) Control GalN Silymarin SL

el o
“ “ “ “ B-actin

150 1

125

100
751
504
251

0-

Control Silymarin

% Relative expression level

Experimental group

Fig. 3. The effect of S. libertina extracts on (A) D-galactosamine inducible HO-1 PCR production and (B) D-galactosamine inducible HO-1

protein production.

A ELEEE S ‘ﬁ% vhE-2 U9 Bajetz wsto] o
Kupffer cell2 ZHA|E _L]/\]— 5
of H}*OP@ SN AAE i
ol 7t &4 oFlo= Bojgttt TNF-o= 23] é*ml
A A A== HEHQ AFA ARl EFIRICE 7h
ZZ IJAE dov|= AoR d#HA 9t (Cubero and Ni-
eto 2008). ¥ A4 TNF-a B@E&L2 7F &40 f2d
GalN Ag 2] 3l 2722 TNF-o &L 258%= 1}
Elgrot A 29l silymarin AP N E 40.8%=2 &
A=tk 2 2 A1 &7 FEES FOT AEE
AXE 297%= Vet gz 7P 2% TNF-a 23
&5 Bt (Fig. 2A). B3 A5 vhgo) o 2243 4
Ato]| mR]= FFE DA FEoA EAT A 2
9] TNF-09] @i d Id&-2 GalN Aol Bl3f 84%2
2 Yehoy silymarin APFL 13.4%=2 SAHT,
&7 228 5o AYFL 97%E Y2 FAG 4d S
= HolFa1 It} (Fig. 2B).
dutA oz 7+ &40 FEEY S F A oA
= TNF-o7} €593 E3AA 2348 4 IAE
Sr3te Aoz I3 A Tk (Simeonova et al. 2001). Lee
et al. (2002)2 37 (Astragali radix) 32N 0] acetamin-
ophenol| &3t &A4H 7HA| 2 mA= FFS RAN 2
I 7F &4 A 2A3EE TNF-08 8-S A5 oA A
A 7t oA &7t b Bugk 8 Qlok E3F Shin er
al. (2010)Z AL E Tt AE S €% TNF-o &
AL gz v A3 Z715t9 e AR} (Gardenia
Folgto] et % TNF-a9 &4do] 37
A IEE AAEo] 2+ BE any) &t

h!

o)
r

[oF

L

Jjasminoides)E

HaEoH
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S agHoR o8 x 2AE 7129 AM 9 3

HO-1 $207HE W8S A7l 288 ooz, AE
o sk AR AL 954 ATl g Bgoz WAy
2,005 §Ae) YHO A8 FATNGol ke A
©2 & A Qltk(Immenschuh 2010). & ¥Lo| A HO-1 &
AAel gzzol et A FAEL GaN A 2ol
57%Reu Fux dFTolAE 7183%2 Uehgon,
th&7] $2E AP TNAE 53.5% 22 HO-1 542 %
d&s Uetll= 2oz AT (Fig. 3A). ol23t 43}
 te7] FEE0] AR 2B AY @5l M= FF
el E oA B4 AR FASHA UE diE
o g il HO-1 9 A o] wd&2 7 &£40] &
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HILNA L 124.1%2 ZAE QI Th(Fig. 3B).
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¥ e
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