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Abstract : This study investigated whether swimming exercises improves obesity through regulation
of angiogenesis in white adipose tissue. Female mice with high—fat diets were divided into
sham—operated group (Sham), ovariectomized group (OVX), and swim—trained ovariectomized group
(OVX + Swim). Compared to the Sham, OVX increased body weight, adipose tissue mass and size of
adipocyte. However, these factors (¢ such as body weight, adipose tissue mass and size of adipocyte)

TCorresponding author

(E-mail: jsh0227@mokwon.ac.kr)

* This article is a revision of the first author's master's thesis from University.
* o] A= 20199 000 oA WEH AL 4 -Hoste] 2HYH

- 385 -



N
ox
ol
fol

Journal of the Korean Applied Science and Technology

of OVX + Swim decreased compared with OVX. Compared with the Sham, OVX increased the
mRNA expression of angiogenic activator and MMPs and decreased the mRNA expression of

angiogenic inhibitors in white adipose tissue. But OVX + Swim decreased the mRNA expression of
angiogenic activator and MMPs and increased the mRNA expression of angiogenic inhibitors in white

adipose tissue, compared with the OVX. Theses results suggested that swimming exercises the

angiogenesis in white adipose tissue, resulting to improve obesity in high—fat diet—fed female OVX

mice.
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1. M E

A AAROE HEe A HAT AGEAZ
QAL gk, Wghyt Ague] WAEL B
AREAZE DAY, DAWF HERA I,
A2d Fwy 5 ol wyATol gk urebd
ARIFES Hg S whgael ARoR 17
st A=2g Ae dat

#7479 89l $4% 29l s W) 4
of Fo| HlEE FUSL FAY AT Hgs
T gk Wi BE ot ZfE4E wlglel
FHE3 AEsRe S8 FhEs 3%

SURVIS 3

< yetdch 942 5008 HAEER d47]59
Aotz QIgh HZB A4 o]l THIEHA H|TE EAjo]
71 w17 A ool Hls] HE & oS
TEAISE AEAZE Soksk L, @5 & EUa
HE7 Ade 28wl ZeaeEe] S7tst
ATH1,2]. ERF #HF & o442 sle-JHolEd
H|-&(Waist—to—hip ratios)©] Z7}=HA], T2
o] AT} uie WA o] gle ERH|T
o] o] F7tE|ICH3]. whetA #H7 & AL
HIRET PHA sl ohefst whddghe] WhgEe] =ot
+ de JASL HRHY] oy Xmo HFSt
ofof & Zlojrt.
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4178 (angiogenesis)<  7|Eo EAetd &
oA 22 Pio] FAEE Zolot. A
AA Yol EAshe BE AZEANA A4t
FES FFot IS FASH] g A
A8 o 2R AR 4 Ao F
29l Zgoltt, Tut Aol st
HE9E A9 Aol wh¥eitt wgt e
o] 4Tt Mo, A werdst i
vy 22 Agko] gutAofA Fagt AT

» D of rlo ri
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& o, REg FoAge HEE 424,

o g ok AHRAE o] ik
gElo] gl BRI HA M= el
H FeEs TEToH(s], ATx
A2l &3 B (angiogenic expansion) A
AT 37 A4S 9l Zag #E
oHo]. webd 2xZA BAS F7hes mlae
SH(microcirculation) 2] 7} HEEA] SHlx]ojof
Flgicis=rivih
HIRE 28wl AR e] ST QA9
ouiz] Eddor AP 1o dFo] F4A]
T FEE xR A Ee] AAREe] A7)
o] F7lot= AR opEt  AHAAAIE
(preadipocyte) ol A AL E(adipocyte) 2 E3}E]
= 29A| ZAA (adipogenesis) ol 2Jgh Zo]
o diF2e] 222 7ol Aot gFAInt
A2 AGRjAA7] Fetole 4Fste 58
7423 glom, Hgk A]7]of| FHtE= AHEZ 0
A AT EAGETE ot FTAIATE
U Welo] UTHEL AHxAel W Bil=
AA| ] A7|et FRAE APl HAAZT
[9]. ¥ Eo= H|To] fXH ob/ob Fe 11
FAlo] AF & Hgto] §E¥ C57BL/6 ] B
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E 22 @3 (vascular remodeling)o] L
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HomH FFesol vkt xHNHe] anrt
AeS HIsHH16]. B £YFe 1A
Aol A2 Hwte] {H Fo F5A, I9
9 rxA 0] 2d 245 NAsHRAL ThRA] o)A
°] PPARa &} A4 p-AtRlE F7HAZIAL
PPAR y &} 2SS HAAFO=H 1A
o]9] RHAQ HH=R gt BAAI HARLHE
7Sk eH17].
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b £geFe] olg Mg M &
R A B Zgake] Bl
@ ob4] mujgk Aot
gebd £ Qe w177
Fudel wAAClE AT dazt
A FlA FHAY SgeFo] Mayx
Aol FEHA Agel polgroRA Hwe
A2 FHsheEl d7RAel gk,

2.1, =

2.1.1. Ag4o]

A HFAle]  AbEE Research  dietsAH(New
Brunswick, NJ, USA)ZHE Fisto] Agef At
&oten F ZEH9 45%7t Aol dRH

Aol e,

2.1.2. g

2 A7 AMgE ARFEEL2 GitHbe|F
A(Chungbuk, Korea)ZHE U}t 75
C57BL/6JE & Flolth. BE AF FHAx= 157Y
el B-g 713e] At & Ao AHEsSERAL, 8
% 59t 12h light/darkness cycle ZA3
AejelA 23 Holg FEd] TaHoHA
=] A 18],

a4 HAe BALR 3105 &, 1o &
(Sham; sham-operated group), FAZA|
I%(OVX; ovariectomized group), 131l
A & & AY 71 8F T 9 52
AARE IE(OVX + swim)e g BF3t91, 7+
5 3 8uA AREE SITHn=8/group). ¢4
AR A He= dAE AR 15 Fo Y
of olgEer HE HEFE F= 45% kcal
fato] FHE AYAo] Arm(Reseatch Diets,
New Brunswick, NDE A& 717+ 8F &<t A
sttt BE AHYAEE FAe EFYl 239
BEREAE A5 1247 Bt FE5A1717F
Ad & HAE 9o, ALz BA 54

ARgsE wizkA] -80TCo Hsiich nE A
TES ZAfstw o] 7% F=EEY
(Institutional Animal Care) % AFM9]L3](Use
Committee)] %2I(No. NVRQS AEC-16)2 gt
grom =7t AF9193 23 (National Research
Council Guidelines)ol| @zt AJF=] it

—_

fa)

el ol

2.13. #92F =9
dazt Al dA Fe 351107 fAE=

Imx1m =7]¢] water bath (Jeiotech, Seoul,

Korea)old 85 5 8] 141704, 15900 5
Y $92FS AN, £9LF 18] AA

wjutch 108614 147108 M0z 4
ARYE F7HA1E A8 A2 25 Berel 4

T =0a

W /1% e,
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2.2.1. 22 3HsHy 24

A7) F o] Bz uh 2 A (parametrial adipose
tissue)= oFF B9t 10% phosphate—buffered
formalinef] X#st1l metd (paraffin) 02 ZEojigh
T, 5 m FA2 dHste] Seo|=E el
ST AAHRES AZ T, hematoxyin( &
ATt eosin(M 22 M-S o]-gsto] GGG
FMt 2210 HEishs wsh= Fet dnA
Image Analysis System (Image pro—plus, MD,
USA) e g2 gAsHETH15].

2.2.2. Total RNA =&

2922 9] total RNAS 22l517] YA 1ml
Trizol (Invitrogen, Avenue Carlsbad, U.S.A.)®l
100mg A|F2AE Y2 20% < homogenizer
= ol&ste] 22& AL 57 FRF A2l
Ttk o471l 200w chloroform  (Sigma,
US.A)E H7I8tal chloroforme] Z Aolx=&
15% B¢ 71A £50] &9tstal 38 B 4
2of HISE T 13,000rpmoflA 158 Tt U4
2@ 0)steh. A 8o e A5
2 A2 FEA Bt 53] isopropanol
(Sigma, US.A)E& H7Fstd 1082 &< A=290
£ % 13,000rpmollA] 10+ F<t HAHE(4C)
stk 8NMS AASET 70% ethanold 1md A
7kstel RNA pellet= 23] AlA stGIth. RNA
pellets €43 A=AIRI % 0.01% DEPC
(Sigma, US.A)7F A=E FHTE 30w d7Fst
of 7IAA FHE FtguA RNA pellets =

k.

223, 23 {347 T4

ST RAL A4S (RT-PCR
transcription—polymerase chain reaction)= ©|-&
sto] 4 /AR TdS BASHT 2ug9)
total RNA, 0.5ug9] reverse primer ¥ 0.01%
DEPC waters E&sto] 25 14u 84S FH|
Sto] 158 ¢ 75CoA WAl & e &
of 52 Fob mystm, oi7lel 200  units
M-MLV RT (Promega, Madison, WI, USA),
5X M-MLV reaction buffer, 10mM dNTP
mixture ¥ 0.01% DEPC waterE #7}5to]
T 25u B8NS WHE T 42TCoA IAZE B
HESAJAXA complementary DNA (cDNA)E &

reverse
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g5kt

5ul®] RT reaction®] 10xM primer, 10mM
dNTP, 10X reaction buffer (Mg®Z3h), 5
unites Taq polymerase (Solgent, Daejon, South
Korea) ¥ 0.01% DEPC waterg 37lsto] &
50wl |l o= <, RTC-100TM
Programmable =~ Thermal  Controller — (M]
Research, INC., Waltham, MA, USA) 7|71
o] gsto] FEAFLE Table 12 B4 §3% &
Aol o]gH sequences?}  PCR
conditions©] T},

primer

[SPY

A

HiEH
oHu

3. 24

2 A3 A= SigmaPlot 2001 (SPSS Inc.)
BAZRIRE o]gste] By x(mean =*
standard deviation, M + SD)Z Wellx, Z+
AT 7H] §2)A4d-2 unpaired, student's t—test
£ AH&Ste] BEASHIT

2

3.1, BRAlY XIS
wjeke 2]
PP AR A S A
FA) 3718 ZAste] Ml
HlIXlo]| =
= =

AAE A7 HolM =R W] i a9

3715 £, Sham, OVX ¥ OVX + Swim9| 4!
HAAZ 04 BR-AE I§ 7 BAZHCeR §9
T 2tolE UERA] oottt Ad 8FA EFAl
=A% A1k, Shame] FFAl Hls] OVX<e
B EAHoR {25 40.5% Z71EA
T(p<0.05), OVX + Swim®] BZAL OVXel
wRA Hls| FAHCR {o5tA 26.9% FA
HAcHp<0.05).

Tl o FFAL WHI APEAF
o] Hstel Teo] Ue=A] dotEr] s 2H
BAE AR tH(Fig. 2). Shamef H|s] OVX
F AYxARA, AR 9 oot @Az
ZZ(Inguinal adipose tissue) FA U AJ27] 5
Ho Wy SRR 2] (parametriol  adipose
tissue) FAZF 2+ 412.5%, 250% 2 360% A
FAHCRE Fo5HA F7HEATH(p0.05). et
OVX Hls] OVX + Swim2 & Ax2|5A,

rol

il

Al

rr
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Table 1. Sequences of oligonucleotide primers and PCR conditions
Gene Size (bp) Primer sequences Annealing (C) Cycle
FGF-2 293 F.. 5 , —aactacaacttcaagcagaagagaga&—3 58 34
R: 5" —ttaagatcagctcttagcagacat—3
VEGF-A 561 F.. 5 , —gctctettgggtgcactgga—3 / 58 38
R: 5" —caccgecttggettgtcaca—3
MMP?2 294 FZ. 5 ’ —agatcttcttcttcaaggaccggtt—/3 58 34
R: 5" —ggctggtcagtggcttggggta—3
MMPY 683 F.. 5 , —tgcgaccacatcgaacttcg—3 / 58 37
R: 5" —gagaagaagaaaaccctcttgg—3
TSP-1 556 F-. 5 , —cctcatttgttgtgtgactgagtaa—3 / 57 34
R: 5" —ttgttgttecttgtacataagaaac—3
TIMP-1 170 FI. 5 , —ggcatcctcttgttgetatcactg—3 / 58 34
R: 5" —gtcatcttgatctcataacgetgg—3
TIMP-2 320 F.. 5 , —gagatcaagcagataaagatg—% 58 34
R: 5" —gacccagtccatccagagge—3
8 -actin 348 F-. 5 / —tggaatcctgtggeatccatgaaac—3 / 58 8
R: 5" —taaaacgcagctcagtaacagtccg—3
% (parametriol adipose tissue) FAI7t 2zt 67.1%,
—= snam 57.1% 2 652% A SAHL=R fFolsH A4

@
»

- —w— OVX+ Swim

I
=3
T

*k

Body weight (g)

)
o
T

15

0 2 ‘ : s 10
Treatment period (weeks)

Fig. 1 Effects of swimming on body weight in

high—fat diet—fed female ovariectomized

mice.
All mice received a high—fat diet for 8 weeks.
All values are expressed as M + SD.
“Significantly  different versus Sham  group,
p<0.05. "Significantly different versus OVX

group, p<0.05. Sham; sham-operated group,
OVX; ovariectomized group, OVX + Swim;
swim—trained ovariectomized group.

A s

tissue)

ZFH w5} WA EE 2] (Inguinal adipose
A 9 A7) FH A AR

= AHp<0.05).
wehd B s axelE 8
5& ‘di A4 A T Fof A 4?
fAlo] A= F7HE EFAL AFXARAE
*i*]ﬂL 2L S BT

3.2, XMzl HEfsHH M3}

A2 FA = o] o |2)7p s EA
of FH=o] AWAEY 7|17 AAE HIH
(hypertrophy)@} $Hgdo] glomz geFof 9
g APRAFA ] HAart WMARGAIES] F7
Hatol] ofgt A E Slotlrh(Fig. 3). 1A
Ao]lE 44F OVXE Shamof HIS| AgA| 22
A717v Z7FE o, OVXe AX AHPA|Z 9
7= F=Fel sl @5 FaH AU

3.3, gAMoL AHE X WSl M}
Tl ot AGRAFAL HATE WA
Az oA A 283t o] JlEA
= N }ﬁﬂ}(ﬁg 3 and F1g 4). @A 9
TAAY SR Eo oo F@ujAzse] &

detEA dofdt, T12ar %’**é@r% L x A 2=
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Fig. 2. Changes in adipose tissue mass by swimming in high—fat diet—fed female ovariectomized

mice.

All mice received a high—fat diet for 8 weeks. All values are expressed as M + SD. “Significantly
different versus Sham group, p<0.05. "Significantly different versus OVX group, p<0.05. Sham;
sham-operated group, OVX; ovariectomized group, OVX + Swim; swim—trained ovariectomized

group.

Sham ovX OVX + Swim
1 ; m \__J\ P - oS | 1 i .
N - 1_\/ = / ) .
J M ~ : L : * al
; , i | { 3\ ml"l'm
- - - J =l AL W =1}

Fig. 3. Changes in adipocyte size by swimming in high—fat diet—fed female ovariectomized mice.

All mice received a high—fat diet for 8 weeks. The parameterial adipose tissues were stained with
hematoxylin and eosin (original magnification,
ovariectomized group, OVX + Swim; swim—trained ovariectomized group.
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Fig. 4. Changes in angiogenic activators and MMPs by swimming in high—fat diet—fed female
ovariectomized mice.

All mice received a high—fat diet for 8 weeks. All values are expressed as M + SD. Significantly

different versus Sham group, p<0.05. "Significantly different versus OVX group, p<0.05. Sham:

sham-operated group, OVX; ovariectomized group, OVX + Swim; swim—trained ovariectomized

group.
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2HE matrix metalloproteinases (MMPs)7} &
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Shamef| H|s OVXE @AY FX1AI
fibroblast growth factor-2 (FGF-2)%} vascular
endothelial growth factor—A (VEGF-A) 3%
°] mRNA &go] 747t 14.3%8t 50%% F7Fot
AtH(p<0.05). 18 OVXelA ZF7HE FGF-2

HE] 7 s, o]dt MMPsol| ols] ¢
Ui x4l 22 FH 9 b L S e g B
(extercellular matrix, ECM)9] FAHESo] &
Sfl=lHA @ grdso] o]FoXtH19].
14
5‘: 12
g
£ 4
!
o 08
E
£ o8
5
EI- 04
%‘ 0z
@
00
Sham

=
=

=
@

=
=

0.2

TIMP-1/p-actin mRNA (R.D.U.)

=
=

Sham

OVX  OVX+ Swim

Sham

oOvVX  OVX+ Swim

12

10

0.8

06
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0.2

TIMP-2/p-actin mRNA (R.D.U.)

oo

Sham ovX

OVX+ Swim

TSP-1

TIMP-1

TIMP-2

p-actin

OVX OVX+ Swim

Fig. 5. Changes in angiogenic inhibitors by swimming in high—fat diet—fed female

ovariectomized mice.

All mice received a high—fat diet for 8 weeks. All values are expressed as M +

SD. “Significantly different versus Sham group, p<0.05. ~Significantly different versus
OVX group, p<0.05. Sham; sham-operated group, OVX; ovariectomized group, OVX
+ Swim; swim-—trained ovariectomized group.
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¢} VEGF-A 329 mRNA #Hd2 £=98F
of o8 Ztz 25%9F 44.4%% HAiH
(p<0.05). =3 MMPs #7219 HA-S AR
A7t OVXe] MMP-29F MMP-9 -§H#}9]
mRNA AL Shamo] Hls) ZZ 16.7%%}
22277 F7FA 2 H(p<0.05), OVXel Ha]
OVX + Swim2 Z+Z} 14.3%%} 27.3%% 7345}
ATHp<0.05).

g A A IR §H HEe 9
=5l ZA 5 AHFig. 4). Shamel H]|3|
OVXe A AAIQIAR] thrombospondin-1
(TSP-1), tissue inhibitor of metalloprotease—1
(TIMP-1) ¥ TIMP-2 8A2}2] mRNA Hdo]
Y7y 27.3%, 333% D 143%% ZASHYTH
(p<0.05). 23 OVXel H|5 OVX + Swim2)
TSP-1, TIMP-1 ¥ TIMP-2 §#4x9] mRNA
AL 247 37.5%, 15% 2 66.7%% =715
tHp<0.05).
mEtA 2 ATE

l

1o
)

o

Sdeol AR

A Fagel weE fAx 2de 23
3 A A8 ogoRA APEYRA
o] A7} Qo AYL AAFSERL Glek.

3.4 1%

Az o] At
b S el R S e
(lipogenesis), g=4,
(adipogenesis) ol ToAst= FAL] Lo
Trofeh Bat oplef, AxZ 0] S
WA e] F2] 23 2 Al Zag 4
TEoke T dWEE] o] "yttt

sgoz Hgo] wAg
gzl A

AgEA, AT

of &AxQl VAR AR B WO
THEHIOL = @AY EUAZ VEGFS}
FGF7h Hulsle] 7]& @aua|ze] Exfehs
Zzte] 4840 Ao RN BRI ES]

23tEm, ol gt 27]
3f| a2 (protease)Ql MMPs7} EH|E 1 2AI5}E]
of FPHIAZ FHO A9} AlZe]r)E
(ECM)ol #ali=ar, 7 Ait iAol
71Ee] @@o=zHE FAAPo] AT EE= Uk

o7 olgsta FASH] "ot I2x dahfiuiA
Ze} Aze71Ee] FeAge T FuddAl

nE0] BT} o5 §Es H1, ofnf At
WEAE 799 Aol o] A ndd o
o oolFetn FA duAmSe] dug

(tube) F+=E FA7ITH

AN ZR 1A= tumer necrotic factor— a
(TNF-a), interleukin-2 (IL-2), VEGF, FGF
5ol glEd, olF VEGF-Astiz X2t
VEGFE= €344 Fa% 92 g3t A
o] VEGF §37e] vjgid2 =7] v 24 oA
oA o} Z]AHembryonic lethality)S WERH S

om FWAIAT P (blood-island) S &
XA 201, 283 VEGF receptor 1 ZHH
(Knockout) F&= @yaddel Agte] dehston
[21], VEGF receptor 2 A% (Knockout) H+= &
TfjEi AL Zopet ol 4ol Uyt
[22].

nzEAo] AR HTo] §hEH $A F=
@ls] 4 FQ AGAEA VEGF, FGF,
VEGF feceptor-2 5 AKX EXAE9] B
H|7F F7ketelem, 1 At A/ (ipogenesis)
o] ZX =3 AHA|ES] F7]e} A FZ| o] FA
7b Z7HEIQTH23]. olHgt AT A E5FA%t
Az2 FAS] 2ol il Tolst= <
A59] 2483 TRo] S AAskL it

H7AZ7] "Gt g2 FAA 5T AARE

g Lo delA biomarkers®] 0]
ShA] QrorAIT, 1270 Bt Z=E Al A
A5 Zae] Al Aga g4k 250

A

=

oy ox

=
- fLENYeY
Y

3 ANE Bo) BRAY} Zadin g
A VEGF, pigment
epithelium—derived factor, plasminogen activator
inhibitor-1)¢] #=<Fo] ZAstgieH24]. 183l 1
AAelE AFR B R FoA e
(Melissa officimalis) HO=2HE FEF ALS-
L1023¢] AHee AFzAoqA ol <l
Al VEGF-A®} FGF-29] 2z} &ds g
A FE Bab otz MMP-2¢F MMP-99] /%

A~
=

;

10 oF 1o P~ Jo

biomarkers (:

=
2] WS AN ORMN, AP xA oA o] &
T A (blood vessel density)& ZAAAFHIL A9
ZARAL FRAE FEAFTE A7dAt
BEa QleH25].

MMP A 283 @A oA 8ol Sl
AlE gl HY FEE] A HRE F= A
WA oA TIMP-17F TIMP-2 & @344 o
A7) TSP-19] 4317 Wo] SHto=A 2
Wz Aol BAZY FrASHATH?25,26]. ESE
FolA T FEEY Ao ALAEAA R
A8 AAIRJIAER TSP-1, TIMP-1 ¥ TIMP-2

o mRNA 9@e F7HA0RH Azl 7

=
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ox
ol
ol

AE #HAAZ|LL =T
olgjgt AFAIELS
Az o] ggo]l AAE HIgto] ZAHHTH=
Ag AAkstaL gl

MMP2] 282 @A AAA] s oA
"oy RuEz gtk @A oAIA
TSP-12 VEGF&Fe] AHAQ1 Adazb-go] <sf
MMPO] &35 AAIstal EHTNEY] o]F
< Adfstd, JIRIAEZe] ANE At
(apoptosis) & S7HA7l= ZE712E o &
ABE JAlsHE A= A QUtH28,29].
MMP9] 282 TIMPY] 9lsfix= A H301.
TIMPE HIZAE MMPR] 1:1 Zee 53
MMPO] Z-8-& AAFo =N A|Ze]7]A 9] m}i]
oF P 71 43S FHste WA A
A2 A SlH31]

MMP 2749 Azl TIMP-12 334l
AZFQ1 bEGFO tigh A|e] whg-2 2FaA|F
H, TIMP-12] RNA levles:= AHA|Z2 B35}x]
A 2 FA42A APATA| ] HIS) APAZE
S5 APl SIStk Aol ol
(32], TIMP= E¥41Ae] AA|Eet ofyzt 2=f
M E ESHadipocyte differentiation)] Ao
oAt 8490 & 4 ok

it Qe PRI ginxenosidese
3T3-L1 AAgA|zZe] AHpA|z=2o] 2ol
oA TIMP-13} TIMP-29] §x1z @2 57t
AlZ AL, MMP-29F MMP-99] ¢4z &S 7
AAZowN AYAEZ EIE AASHITH33L
mrebA o] A2 ALY AAZL AR ] A
2 o] e AFAZEARLS dARIGE A

AAARTH2T). A

O
ol Ald =N

gl

A A 5 ECM oo #ofslE 54
849 MMP-29F MMP-9+= A|HAjx2r} &
B FUFetaL AgAe] FATE Ao
JFS mAch 3T3F442A AHAFTA|EL

A 20l B3} Ft MMP-29F MMP-9

mRNA Ty gy gdo] Frbe wid,
MMP JAAE AFAFAZ A=t FS A
WAz 237 AAESITH34] AExA ] vla
Z=3k(microcirculation)o]] gt HEEHE 539
4o AFAZYJET FF APHTH=
g  WEstEH35].  ol#gr  AFAIES
MMPs9] F717F @34 288 SXA7]aL A

|

1o 1o oy kb 9
Fo
rd

PAEAAS FTTHE AL AN ot
depd ol muE QAFATEL FPALe)
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=

ol AP ZAYA (adipogenesis)©] A
gEE AL AXTGoEHN[32-35], STAAY Y]
AAIE Boll AFAEAY G0l A=, A= A
A o] BA9F o] fracte A ZHHETh
= AJAFSEAL St

el
£ e uAAele] 4R Hge] fE8
OVX &3l #eld 4950l BRAeH Az
4 BAE AAAZL, AR B
4 E07) VEGFSE FGFe] mRNA @z}
e

MMPs (: MMP-2, MMP-9)¢] mRNA
TAAZ B, @AY AAJIARI TSP-
TIMP-1 ¥ TIMP-29] mRNA HHL Z7}A
= AL TAsHh
mEtA B AFE £9Fo] wWazgx
A9 @il e] Fhofst

—_

5

)

Ak

R

b

1o,

2,

oo

I m]o
N
o 2

rr

2 A Aol 8F B X da
A AR FHoA g 2%
o 2AETH =24 V1S

o
Mo
offl
=2,
1o,
o ol
=

1 TAgAelE FHT 43 FelH OVXE
Shamel wlsf 227, gz 24 9 A
PAme] 2707k FrbEeh deht da
A FA AN FdeEL 85 5
azHHAle] HAHE ZrbE =R Zdhx
2 A 9@ Az 3718 7gAAFA

2. nAHAolE AFHE oA FolA OVXe
Shame] H]sl| WMz 2] of| 4] o] P44y
ZZAAET MMPs 34219] Wrdo] Z7}
St A AARIAES] FAx Td

o gl
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3. IAEAo] HFZ2 H|gto] =
A HoA FdF OVXOﬂ
11%*5314011%14 AR
MMPs 772+e] 2
A AARIAE S

7.

H dadA
] OH HH /KH

o ZpA
=
FA7)

A2xog E o
R 2 B
fto] zAEsloH, o)A
z79] G4 28] ol
AL AL gick weby &
HAlo|E2 AZst HA7] =
o g $3e50 BANE
Zolct.

p

H]

L,
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