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ABSTRACT

Objectives : In this study, we investigated the anti—diabetic and anti—inflammatory effects of water extract
from leaves of Ligustrum japonicum (WLJ) in db/db mouse,

Methods The db/db mice were treated orally with WLJ (800 mg/kg/day) for 10 weeks to examine the
long—term effects on hyperglycemia and glomerular tissue as well as biochemical and functional abnormalities in
the kidney,

Results | WLJ treatment markedly reduced plasma levels of glucose, triglyceride, creatinine, and systolic blood
pressure in diabetic db/db mouse, Treatment of WLJ significantly increased plasma level of high density
lipoprotein (HDL)—cholesterol, We also found that overexpressions of vascular cellular adhesion molecule
(VCAM)—1 and endothelin (ET)—1 were observed in aortic tissue of db/db mouse, whereas, WLJ suppressed both
expression of VCAM—1 and ET-1 in aorta, In renal tissue, overexpressions of ICAM—-1 and TGF-8 1 were
found in untreated db/db mouse, however, significantly decreased those levels by WLJ treatment, The insulin
immunoreactivity of the pancreatic islets remarkably increased in WLJ treated db/db mouse compared with
WLJ treatment ameliorated hyperglycemia and hyperlipidemia via

untreated db/db mouse. Taken together,

improvement of insulin secretion and lipid metabolism, respectively, Furthermore, WLJ treatment also
ameliorated hypertension via inhibition of inflammatory process in vascular and renal tissues,

Conclusions . Ligustrum japonicum has an anti—diabetic and anti—inflammatory effects in db/db mouse, Thus,
these results suggested a beneficial effect of Ligustrum japonicum in treatment with diabetes and diabetic

vasculopathy,

Key words : Ligustrum japonicum; Diabetes mellitus; renal fibrosis: atherosclerosis; hyperlipidemia

A 2 A, T Fe P ouE o Yok FwEe 24 AsY

= ool = A 17 P A& vy B 4

SRS A2 AT AR 2 27] AAER Fryolgli: B Al 28 dyoz FEI £ Qled,
7P 8%t 99lo] Hat glon, fEREE AEF, 1L A 28 P AR Gl 90% oAt AAsL FE

AR o)z, dgdista grolatdyet AYstud
- Tel : 063—850—6841 - Fax : 063—850—-7260
#AILAA o)A, dddiEn ejedEdied
- Tel : 063—850—6447

- A4 201249 99 3¢ - %8 120129 11€ 3Y

- E—mail : host@wku.ac kr

- E—mail : shrons@wku,ac kr

-AE 20129 119 7Y



108 KRS FE

H|TE 3ztofA] YeltE e A At el
o] B oR gt REFo] Al ol Zsh=
Aol Aol nEFL AW 2L &
3 J4&Z st o, n@ge) o3t yaA|xze] 7
= 432 A 3 ST A% 59 FESE U
Ao deiA Uy, H4ABITl ATt 24 glof B
TA|3EE= ICAM-1 (intracellular adhesion molecule—1),
VCAM-1 (vascular cell adhesion molecule—1), 18]iL
E—selectin®} Z+& A|EZ8ZFER} (cell adhesion molecules,
CAMs)9 W 2712 g=gith’, olga ASlA Sme
WE7 A3 Yo 24 =Y, 83 yWHE st Wy
MNEZ 715 At @ 24 &4 §4sHA Hoh

SR (Ligustrum lucidum Ait)s E3EFUEa (Oleaceae)
o &3l= ASHECR gutdozrE= 1 M KHTE o
48, ZE Tl i, BS Mot ERS Etdle 559l
UtH). FHHE Rl Al LEIES T mke fESHY 42
FEI fEdgstol, WA, VHEE R, BEY &l Ao
ESE o= syringin, amygdalase, invertase, mannitol,

o} ofN 2

=L oo

L

d

ursolic acid, oleanolic acid, p—hydroxy phenyl ethanol,
cosmosiin, luteolin—7—glucoside 7} &&= o 49
Agol gt Aoz deA 9o Fuwy B FYZF
27| delE BT 9 OB Aol B AFE St
A =G0}, 8 FUE dofl digt AR AL A&l
wWeE AT Y G Ee AN Agke] diet HEidy
a5 AT vlms Aot

a8Bg 2 Ate db/db ke Bl LEiE FEE
Rosie] Eg Ul Fore] W, B W A 715 9@ A
A9 Wish FTAZ UG F Q£ TA 5L 2

AE Busigc

R o

AER
1. A=e A=

HE (PAA 4h2 dddign s (4 AE)
oA Fde & FAst] ARSI, WZ|)7F AXE 4tz
A3 SF4 1,500 mLet ZHE 100 g& ¥
718 AXE & 12087 7HEstanh. 29 A9dE 3,000
rpm o2 30 27t AR st ARE Aista, 42 s
A FHA FWR AY 5% & 52 AxSo FE2E
6.8 g (58 6.8%)9 EL2 At} (Voucher specimen
HBAO021).

2. A¥EE 9 Ao

APFEL 75339 $£A  db/dbukeA  (C57BL/KSI,
n=10)¢} Wild type "} (C57BL/KSJ—m+/m+, n=10)
£ Central Lab. (Seoul, Korea)ol|A A|zwto} A3t
iz AFFA AFE Aol Aol AIN-T6A
rodent diet (Dyets, Inc., Bethlehem, PA, USA)Z & 10
F7F AHA steth. FAdRZAA FoIgt rosiglitazone
(RG)& PPAR (proliferator—activited receptor)—y Z&A|
2, Cayman chemical (Ann Arbor, MI, USA)o|A F+¢3}
o ARSI ARSEES LE 22 + 2T HE 50~60%2
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fASIGoH, 1247 7HHo 2 AS 9 453 AdA
Aol HSAIZ F 8FHo] HYS o o33t o] 10 ute
A P 2FoR FAR TRt 74zt 1057 ARes)
Aot 13 R (wild type), 27 B (db/db), 3
T+ F9NEE (RG 10 mg/kg/day), 47 HHE FE=
o (WLJ 300 mg/kg/day). A&7 F<F Ao|¢h A5
£ A58 AHE = d=s s

3. Wl Asjery 2

g2 250 T wpeAo mEl AWl HFofA
Onetouch® Ultra™ Blood glucose Meter ¥ Test Strip
(Life Scan Inc., CA, USA)E o]&3tq &3t &A%
2 Onetouch® Ultra™ Blood glucose Meterd $3&
mg/dLE UYe Yt @32 Fo7|7te] ¢ & 3AA
3,000 rpme2 20& F¢t Y4EFStaL, Hitachi 7080
(Hitachi, Tokyo, Japan)2 ARE3}o] triglyceride (TG),
high density lipoprotein cholesterol (HDL)2] &<HA§s}st
Z A5 ESAS9T. 89 creatinine2 EHHEA
(Miloton Roy, Rochester, NY, USA)E o]&3dl9 A3
t}, BUN (blood urea nitrogen) kit (Wako Pure
Chemical Industries, Osaka, Japan) A]2F2 ©]&3lo] =
Ak,

]

agke] 2%

4,

2 d4=A7] (MK2000; Muromachi Kikai, Tokyo,
Japan)E ©o|83te] 23| dHH EAstArt A U
a7] st APEEEE BHEC LA HARA] F
tail-cuff§ o2 £57] 9 o|g7] A4S SHsHt.

5. ¥¥ L A 249 2YRAY

Azy FHRdeHat A9 98 22& 4% paraformaldehyde
Bl G7F 4CollA 5AIZE 28kl 30% sucrose 8o
ZA AAFARY, 2ZS optimal cutting temperature
(OCT) compound (Tissue—Tek, Sakura Finetek, Torrance,
CA, USA)| ¥ g3} 20TAA 523 o2, cryotome
SME (Thermo Electron Corporation, Pittsburg, PA,
USAE o83t 4 me FARE BIPsiA JdddS
£ ¥ poly-L-lysine 4oz FARI Hefo|l=deps 9
of Ztzy RHFA T A2oA SRR FEs] ARAZ o
S, 98 70ColA  BE#sUch  Histostain®~SP kit
(Invitrogen Inc, Carlsbad, CA, USA)E Alg3dlo] EAMF
¢l peroxidase labeled—[strept] avidin—biotin (LAB—SA)
HEe olgstel QA AFPstyy?. Aol ol gl
&gtolEE A2 AR AHE HA=RAZ & PBS
(phosphate—buffered saline)2 3¥ XA ot YA
TAE}E A (endogenous peroxidase)?] AL WHA|E}7)
8l 3% hydrogen peroxide -&Hof go] 18 7F 420
wa)stgch o]F %S PBSE 3W AHI o2, 10%
non—immune goat serum< ARESte] 208 HQF WRSA|A
FA 9 H]5olA AFS WASAT Blocking antibodyE
AAs & ICAM-1, VCAM-1, TGF—4 1 9 ET-1 Ztz+
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o] ZA%}3l= mouse monoclonal IgG ¥ Goat polyclonal
anti-mouse IgG (1 : 200, Santa Cruz Biotechnology,
Inc, Santa Cruz, CA, USAE &8 ARl Y1 4To)A
SRR B ARSI o] &E|EE AFTE thE, o]
ZF3HA|9]l biotinylated secondary antibody®l] 208 <9 Al
204 HEGAIZI F PBSE 58 A 3H  ANFSIY
Horseradish peroxidase—conjugated streptavidin®] 30& E<t
HSAIZ PBSZ 3 Al sk,
3—amino—9—ethylcarbazole (AEC) chromogeni} hematoxylin
(Zymed, Carlsbad, CA, USA)& o|-&3}d] %JXW?P Rt

5
n

WA g, EE|EE 52+ E9 2 FA
A7l & BYAR Sstad. 4 mi“i&‘ % I
oo 2 1,0008] AlokeflA FEE T AKE FF3HITH
(BX41, Olympus, Tokyo, Japan).

6. A% 20N WazHYRIA

4 m FAC HF =FE = ‘ﬁ@»ﬁ@.“ﬂﬂ Y W

HoZ 100% xylenelZ T=HE AAT T $3MA7]
th, 23 Y stassE AASAH. ololx PBSE
AE = A4 G @R A4 158 F¢ vk
Ao ER HEo|H FA-FA AFE AASIEY. 74 =
Aol gae <ol&d FH|(Invitrogen)S 12 FA= 54
1, 2 A2 Rhodamine (Jackson Immuno Research,
West Grove, PA, UsSAo=z gMs T DAPI (4,
6—diamidino—2—phenylindole)2 G SIHTE FAgH
7zt 2% PFAuE  (Axiovision 4, Carl
Oberkochen, Germany)2.2 IH3}HTt,

Zeiss,

7. %Zﬂ A2

AHE 7He] {948 SystatAte] SigmaPlot (Version
10,0)% o]83}to] Student's t—testt} one—way ANOVA
testg B3tod pgrol 0.05 mEl AFLE {93 A= &
oL, A A% #E2 mean + SE.E 33lth,

2 3
1. REE F&80] db/db w29 G 9 &
o W3l wX= FF
ZHE FEEC @9 9 Y9 W vXe 9FS &
oty 9J5le] A 28 Wik EHQl db/db uR2of #EEE
25 Y rosiglitazone& 212 £oJstA A, oFE A3 83

e 1852k 74K 25 3 #HA FE S S5
2 A, wild type "2 w2 Bold et ¥ Wsh:
HolA| g¥gkont db/db oA 22 g s 7zt
¢ 500 mg/dl oL FASIATE U kHE FEE
4 rosiglitazones 2zt T3t foA= Fog B9 A
aIE HYd (Fig. 1). £ gL 543 ZIA=
rosiglitazoned}t # g FEEL 7247 Eo3

detol db/db uh$-2 ol HlE &
ehfolch (Fig. 2).
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Fig. 1.
mouse.
After removing the chow overnight, blood glucose was measured
using glucose assay kit. Changes of blood glucose were
measured every 2 weeks, represented on indicated weeks.
Values were expressed as mean + SE. (n=10). *p { 0.01 vs.
W.T.; #p  0.05, ##p ¢ 0.01 vs. db/db.
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Fig. 2. Effect of the WLJ on systolic blood pressure (SBP) of
db/db mouse.

SBP was determined using a non—invasive tail—cuff monitor.
Changes of SBP were measured every 2 weeks, represented on
indicated weeks. Values were expressed as mean * SE. (n=10).
*p € 0.05, *p ( 0.01 vs. W.T.; ##p ¢ 0.01 vs. db/db.

2. WM 3EFo| db/db whe2] ¥
BUN ¥ creatinine $%° "|X]= F3F

T Fo7|I7E FotY AEA4ue] BALE gotir] 9%t
% 223380 FHAYEE Uethlle BUNY 525
t A3} rosiglitazone £ oA G294 A AL E
A& deron o el foge dehdA astc
(Fig. 3A). 8% U creatinine %% db/db Tf$20)4 &
Aol Hle) FoRt F7HE EHem, rosiglitazoned Fo
3 2o ZEHE FEES FAY FolA= db/db mReS F
of ula) g5t #aHATt (Fig. 3B).
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Fig. 3. Effect of WLJ on BUN (A) and creatinine (B) levels of
plasma in db/db mouse.

(A) Blood BUN level was measured by BUN assay kit. (B) Blood
creatinine was measured in mice sera using creatinine assay Kkit.
Values are expressed as mean * SE. (n=5); **p(0.01 vs. WT;
##p<0.01 vs. db/db control.

3. BHE FEEo| db/db ufs29] EF Y A
A tjxle] ulX= I

duidon XEZE AP BFE JeRHate] 2t
L ZHjA VLDLY AL Z7H71E, Z71E VIDLE
LDLe Z7be S0 mat geRuple] Zrhe
Randle S o3 AAE vhe} o] wzzzor Q&d
gt AP ZA BF ZEP S5 ASAY
L oz dEA o o B Ajed dF 247
v Lwol HDLY =8 =38 &2 Ak db/db uhea
oA 7 AL FFo] rosiglitazoned FoIgH
2T KEHE 2EES Bojd 7 BRI AL ue
Welch (Fig, 4A). HDLY =& db/db uhes Foali
SolA A FAAIFHOY, rosiglitazone FoIFE, I
LEE 222 BT BRA] db/db w2 o u|F
o4 9= 272 B (Fig. 4B).
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Fig. 4. Effects of WLJ on triglyceride (A) and HDL—cholesterol (B)
levels of plasma in db/db mouse.

Triglyceride and HDL—cholesterol in plasma were enzymatically
measured using a commercially available kits. Values are
expressed as mean *= SE. (n=5); *pc0.05, **p{0.01 vs. WT;
#0€0.05, ##p{0.01 vs. db/db control.

4, THE F&80] db/db u}$22] VCAM-1
9 ICAM-1 23 W3] A= 9F

A 28 F 2L db/db uleAoN LEE FEEB F
oo o3t XAt 2 @A BT HF marker?] HE W
3= RIS oty 2AWEINEES s TR
S0 ] E3dE @d oA auE dotEy] Yste] E3 &
ZEAQ] VCAM-1 2d H3E ZAHAIAHEE o851y
gttt 1 23}, db/db uR-AFE izl vld 83
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FEEA VCAM~-19] dhiitdo] @AsHA S8t o, %«

ot 4= I3t ©]:= rosiglitazoned FoFL wet
+ARtETE (Fig. 5). E3E 88493 AARI ICAM-12
renal cortex FEA9 BHE WIS =54t db/db ut
St gzl vjF W FEEAL ICAM-19] g
o] XA FUIeIF oY, wHE FEES FAT A=
3 3d A=Th fosHA fadtes AS ERIE = ST
(Fig. 6).
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Fig. 5. Effect of WLJ on VCAM—1 immunoreactivity in the aorta of
db/db mouse.

Immunohistochemical staining of VCAM—1 in aorta from (A) WT,
(B) untreated db/db mouse, (C) do/db mouse treated with
rosiglitazone (10 mg/kg/day) and (D) dbo/db mouse treated with
WLJ (300 mg/kg/day). (E) Quantitative analysis of VCAM-1

positive area. The average score of 5—10 randomly selected sites
per section of aorta was calculated. Data expressed as mean =+
Original

SE *p0.01 vs. WT; ##p{0.01 vs. db/db control.

magnification, 1000x.
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Fig. 6. Effect of WLJ on ICAM—1 immunoreactivity in renal

cortex of db/db mouse.
Immunohistochemical staining of ICAM—1 in renal cortex from (A)
WT, (B) untreated db/db mouse, (C) db/db mouse treated with
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rosiglitazone (10 mg/kg/day) and (D) db/db mouse treated with
WLJ (300 mg/kg/day). (E) Quantitative analysis of ICAM—1 positive
area, The average score of 5—10 randomly selected sites per
section of renal cortex was calculated. Data expressed as mean
+ SE *p0.01 vs. WT; ##p<0.01 vs. db/db control. Original
magnification, 400x.
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5. RE#E F:&50] db/db uf$2o W 2Z
Yy ET-1 I¥d Wslo ujz= J3F

LEE 325 Foo g EF $£2904 ET-19 WskE
Yot 1z}, FRUFHA ZAHPSFNHE A A
I Ad A 28 D 249l db/db uRg2oE iR v
S ET-L @ Wde) ASH) SrRldou kivk 22
& 9 rosiglitazoneg F93t FoA= ET-19 ©@do] &
o5t #agE el (Fig. 7).
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Fig. 7. Effect of WLJ on ET—1 immunoreactivity in the aorta of
db/db mouse.

Immunohistochemical staining of ET—1 in aorta from (A) WT, (B)
untreated db/do  mouse, (C) db/db mouse treated with
rosiglitazone (10 mg/kg/day) and (D) db/db mouse treated with
WLJ (300 mg/kg/day). (E) Quantitative analysis of ET—1 positive
area. The average score of 5—10 randomly selected sites per
section of aorta was calculated. Data expressed as mean + SE.
**p¢0.01 vs. WT; ##p{0.01 vs. db/db control. Original
magnification, 1000x.

6. XHHE FEE°] db/db uh¢29] TGF-p 1
o ded WA A= ¥

LHFE FE2E 5o gt AR AREA| A A9 A%
HBEAAF TGF—4 1 & ¥zl dolE iz} AW FAHS
Axstget, 1 Az A 28 g 2@ db/db uRgAe] H]
3 LHE FE2E 9 rosiglitazone—‘i B0l FollA AFEA
W TGF-g 19] o] A el st (Fig. 8). Egh
ARzAANA A& Ld HIE YotR7] $J5te] nkeio
Ao dIFFAN S sy A, db/db mRA] R
qME dizgel vlE)] Fw=rt =] ey wdo] At
A A= 23y LdiE FE2E ¥ rosiglitazone ¥
o3t 29 HWOML db/db mRg-2e] HlE] deH] Favt
Tl AAEE AT = ATt (Fig. 9).

29 ¥ 9 FUF 57 11
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(magnification »1000)

Fig. 8. Effect of WLJ on TGF—8 1 immunoreactivity in the kidney
glomeruli of db/db mouse.

(A) WT, (B) untreated db/db mice, (C) db/db mice treated with
rosiglitazone and (D) db/db mice treated with WLJ. (E) Quantitative
analysis of TGF—8 1 in glomeruli, p¢0.01 vs. WT; p¢0.01 vs.
db/db control. Original magnification, 1000x.
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Fig. 9. Immunofluorescence staining of insulin in the pancreas of
db/db mouse.

Immunofluorescence staining of insulin in pancreas from (A) WT,
(B) untreated db/do mouse, (C) db/do mouse treated with
rosiglitazone (10 mg/kg/day) and (D) db/db mouse treated with
WLJ (300 mg/kg/day). (E) Quantitative analysis of insulin positive
area. The average score of 5—10 randomly selected sites per
section of pancreas was calculated. Data expressed as mean =+
SE. *™p0.01 vs. WT; ##p{0.01 vs. db/db control. Original
magnification, 1000x.

a1

7HFES BFYUR (Oleaceae)d &3k ASHE 4t
& (Ligustrum japonicum)®] ¢1e2 = dE, ofgt
9 og|ute} AFEE, W xake] Alokx] S 150 ~ 1,100
m X9 SHALZ AR o] 2SI, Eol= 3-5 mola 7}
A& sAoln mEo| EHF EAL 2T YoH? LEEES
T onkr} st e Sk st A £ sk 5
Zosl Ty, 25, FANRAE o1, MEY s =
of EIr} Qikm gAY, B AjorE hEiE &
2] A 28 YEE mdoA FY sl dF olg o
A= welo] Wl WX e FHsty, Ty FEE
dollE &Il 98-S RISkl AFS st

Al 18 P Higt e d&d Eov} ofge 713
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FH AEHold, bl Fgold] d FFrEol4o] AxE
T At A 28 Fee] qiFt 712 MBS AL g
S5aHs 5otd el APHE S0, ded aTHS
Zol1a k= Hlo] FHE T Utk & Al 28 P
Az Eg g dejeh A oheket Sl g
aist geletn 2 4 Ao’ 28y D kel 90%7)
A 28 G AE B8k, Tolshs o] 83 Gy A&
717 ot v ¢t gict,

Db/db ©}$-2 (C57BL/Ksd)E AlAsHEe] YA|sk= w|qt
T2 (leptin)2] 48491 Ob—Raz} S@WHO|E] o] AJASHE
ol A leptin®] AlEHGI Aol Agto] A TEF Hol A
F, A ZHo] doju Al 27 kol SARE FEjY vt
Z, AT, 1Y 58 5AHFHoE YeiE FE0|
o 2 drdsdMz g3 Wals 1037 Tas Aw
B2 570 g9 7S I & ik T ki
FEES B FolAE db/db nhero EF 1S {2
S AAAZIE AR UEth oo LgiE FEE
db/db w20 EEPE 2P AWl LS & 4
Ak = AF 7)15S HARE AR, ki FEES A
gt FolME db/db v Fol H|E EF Y BUN F&=
o= GFFE A Yo, creatinine FEZ FJ5HA
TaA7le Ao Hol Qo WE A% 7|5 BAS &l
W 228 2oyl AAA7E Aeg Helth Iy Hug
o A7 3Eof gt HqRe FtE A7t as Ao
2 gdE

4 U AZAA A YERd LgiE 520 9% HDL
271 9 2ARHRe] Z4A = total cholesterolo|t} LDLE] &
O Q= W3t glo] YyERt AS=R, o]= total cholesterol
3 LDLO] W3leh= S oz YeygAY SY2HE 2F
710 o} grER] H3t 71 Ho] EAIFE 4 k= AL 9
ujgtcky HEE, 3 ol digh 7|d At SR AT
7t "asicha AlgEct

s dede] BE 2 A Vs At
3 weslE, whild, A AL vgAE oz AgE o
g3 oA AESES YeRA Hot o] et T
T AHE ook S ek, S wuks,

A ARAZ, FHASTI oEe] 1EY, A, HE

5 g gyzoz ot A 23 gy
Aol A 7HE B8] Yehts A-GAF ol X8R, &

K
iy oft met R o

[o

J

X3

3 P2 2AANEY Fa IPARY s 2

BEA AAES bR Pl A¥n
A FEEo] wle] S nAY?, EBa), e 7

Age o APES fusls Ago]y)
R DS A BReA Fadt FHIZolgtn ¥
S Qo zabAsiEe] 27 WWe FZo| GWRAE
2 T-NErl ez SQEwA AFED oj7]oA
GTAZE gANEZR BEin o doph AL gAY
ste] AZNE (foam cel)7} ), o]So] ZH o]
Hof| fatty streaks FASHA "ot FASE T-A=x 4
AZNZE Ao|Eziel, Flmzkel B RIS uE3t
o 7k 9% WABASL wdste] dZURSS &4
7le, BEZAZ 24e 4Ea Hid o]z i ¥

Yelo] SAUAHA GRS g7 " @
e T4 3712 Qs @3 o] FopAHA R
5L wWelistA =, olzd dio] A B
ofdti PAZT} e AFPAT] elo] HpH,
SIS 271dA 3l Slo] WoAlZs VCAM-1,
ICAM—17-2 M|ZREEA ddo] F71eHA ==t 1 Z3}
2 el 9 o] JFRQR o IR FTkstaL o=
o3t AFA Al|EFIRIY Bl @REZTE oS JIPAZ]
o olelat Al e WEsL 3 el £
He, 8% Wge Saste] WAz 715 Ast € 24 &
AE fdskA "ok 2ER olygh AlE fERIAke] U
AAE YA, A7t B B&E fido] H2 HAt
Ag olgsk= AHol, ol EAES AYYeE Adstn
AATSE A 2 52T 5 Y= 2 AEEwI 2
ckar AzhE

wEtr] ZHE FEE°] db/db PR 2del 39
e Ao mX= FFE oty 3 FERdAEYW =
AL 2AHGFNHo R Sl & ZF, db/db "2
A S AZ fFEAR] VCAM-19] EdS FosH
ZaAIE T 4= Yotk E3E db/db mREAOA Al
Z od i ICAM-1 ¥ ARAl W TGF-4 19 HEE =
Addyior els| £ Zit X&HH IR
3 ICAM—1 ¥ TGF-p 1o] HWAEHOU LHE F&
2 5o T o59 Edo| FaEe FRUTW #ah
ozt A@H =¥ YoA wHE FEEC FHERIHI}
7 e Aoz ddEg AAR AFEATY d4AT
AE ol oF A S47H3 Whol uyshdt=
2= A9 gloh, I8y Gt IJAMI AFE (necrotic
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