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The Role of Osteoclast Extracellular Traps in the Pathogenesis of
Rheumatoid Arthritis

ZHOU Hong, AN Yanan, NI Lihui, XU Hongyue, MA Fangxue, WANG Chao, LI Yuan, LIANG Junchao, YU Lu*
(Institute of Zoonosis, College of Veterinary Medicine, Jilin University, Changchun 130062, China)

Abstract  This paper mainly analyzes the mechanism of ETs (extracellular traps) released by OCs (osteoclasts).
Immunofluorescence, scanning electron microscopy and immunoblotting techniques were used to investigate the the
mechanism of ETs formation caused by treatment of osteoblasts with CII (type II collagen) and PMA (phorbolmyristate
13-acetate), respectively. The results showed that both CII and PMA were able to induce the formation of OETs (osteoclast
ETs). PMA induced the production of NOX-dependent ETs, while CII induced the production of NOX non-dependent
ETs. The results also suggested that CII and PMA regulated the production of ETs through AKT activation. In conclu-
sion, CII and PMA can induce the formation of ETs by osteoblasts. Investigating the mechanism of ETs production can
lay the foundation for effective treatment of rheumatoid arthritis.
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WAL, BEMARZ O R s T8, A SER
O B SRE RIS T Rg A 2k, al kR, FE51 KM
KEPOIERIL,. @Bt mEs, JHir, K25
B2 FUET IRVE T S W U B T4 1, SR, 3K
FERAST AR E I i, AR T
fif RPIRIT RHI . I3 D B (1) A BB O I/
T3 B RV T, [RLEG, T AR 400 i A e 1 e A L o)
IHABRARA HEFE L.

ik By 41 B (osteoclasts, OCs) A& 3= 1) & P Y 4i
JH9, SRR T BE R 2 IR B 4 MO AT 44 (osteoclast pre-
cursors, OCPs)J 7% 4. OCPsif A7 7& T I Fl &
Bl s, 75 2 Pl B R AR R, OCPsZR&E 77
AU RS 40 PO, RANKLAZ b 988 348 BB K - 5%
R 2 —, HHSCE L & TA M. BAH A DL &
RAGEH T IRAN L5 . OCPsil T £ it i& ERANK
5 RANKLZ: & Ja 3 8U% & 1 1#% K -kB(nuclear
factor-xB, NF-kB)B A%, i 8 — RFIE 5 iH K,
B 2155 T 0 AR BE SF 4 I OCs! . I 44 g
VKA T (macriphage colony-stimulating fac-
tor, M-CSF)J& 2 U MEIE M4 f A K H 7, 5 H 20k
c-Fmst3) 73 A1 TRA S I 2K S g i+, i
Ty R G250, TR OC T AR A (e = bt
JE T 43 WAM-CSF . M-CSF45 & 1l 1A B 1 40 il 52 44,
T SR A 0 B AE 5, (RIS IE W] 3 S RRANKAE
T 240 I T 200 B 9 3R, SR ANKIL R i
KM N R 5 FI81E, TERARIRIRHLE] A ok 15 B 2
PE U, ey 3B 4% #0552 1B 1 (high mobility group
box1, HMGBI1)J& — Mg & YE4H N+, f2E T
W AL EAZ 4N . HMGBI1g —Fh R 7 I s £
JU, 83 VA TR ANKCL F/) 3 22 3 1717 5% M) B v 4 ) A=
R, HMGBI1ERA R R WL R #5 S 20,
It DAL I8 B0 15 1 7 FTHMGB 57 55 35 2 iR A
RARAERIbR LR, Kk, OCs1 5 id 4k 5 36 A 7
RAJHAS A7 B ZAE R,

26 R A He 9% A1 B AR A1 B [F (extracelluar traps,
ETs) MY g #7546 9, & — MR FH B S DNAR 2
a3 WA TR JURE B 1 2H R A 4 R 45 A B4 A
1% 43 A 41 g #NDNA (extracellular DNA, eDNA). 5
P 2H & A H3 RS i A AL Y0¥ (myeloperoxidase,
MPO)>l, ETs] Z A1 T B H 2 & TH
MESH P 0 A PR A0 B W8 R 1 R4 A, AR K 4 P
AP AR/ E VR, AR, Fw. a8 M

JER e 555 TR Ak A o™ A, R T BR A5 SR AR )
TEAR NP, JFdad ik BE R MR B ol H R, B R
WATWEFUR M, 555 A 12 DU R R 13- &
P& i (phorbolmyristate 13-acetate, PMA) 3 1] Jil] J#ETs
[y AR ETSIR Y B — FHETosis 41 il AL T 72
7, ANET HARFPSE 4 FE T2, ETsse —FhdE
W AR ) 26 TR M e 8 B AR BT AN ATL 11, o 7 e A iy
Hh PR 20 i R — b B T B AL
Fe i, W 4 (reactive oxygen species, ROS)F =4
AMAKT. ERKIBEER L 75 T AR ETs I i 1Y) i 2 2
B0, A, BTsth 2 5 1 2 1 5 e e i L
PR BANERE R BYEREY, DL RS X 5%
REE S 2l Vst SO S s W N i = R o T VBt it
(type 1I collagen, CII)FIPMARE TS 175 05 & 4 i 7= 4=
MR B, DLR O & A 1) B A, [R5
OETs(osteoclast extracellular traps)i= 4= [ #H < A1,
HATHIPIRE

1 HREE%
1.1 KIezn4)

C57BL/6/INER, 6~8JAWS, MM, 1T K AR5k
BAMA AT . BTSSRI R & MRS
PR o A
1.2 EZERF

TRAPH:ARF & . CII. PMAYH 3 E Sigma-
Aldrich A R $2 4t ; MREER R HFa . o-MEMF;
I HE 1) 11 3% [E Gibeo A F] #2 f#; Ac-YVAD-cmk. DPI
B3 EMCEA m]#2 fit; i 2F 1 i BL G 51IBI A 7
FAt; B T Western blot#il 4 9% % 6 119 £ E B4R (T
HMGBI1#i{E. $T TNF-oifk. FLIL-1pFifk. #i
IL-64044)#2) B 32 [E Cell Signaling Technology 2 ] &
fit; HRPARIC Ll = Bt /90 Bl1gG. BCAHR H K JZ Ml
TE RIS AL B = KRB A PR A 7 34t 54
SR AR S i B DU AE R A TR A =142
ft; Gt 4l 35 E Biolegend 2 ml#24t; PVDFJE
1 2% [E Millipore 2 7 ¢ fit; Hoechst 33342, 20 pmol/L
Sytox green. Sytox orange}?] 1 3 [ Invitrogen 2> 7] $2 it
M-CSF. RANKL¥J Hi 3 [E Perprotech /A 7] #2 fit; JL
fib Ak 223503 AL R ZR SR E R A TR A Al it
1.3 EEUEH

TE IR 555746 th 25 [E Thermo Fisher Scientific/A 7]
FRHE; 4 A SEEAR (B B HL R TECAN . & $2 44 {1
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I B O ML 48 E Beckman 2y 7 B4t T B AL VK
FE L VBRI AL R B AR T Ik R A TR A
AP At Yk 36 [E Bio-Rad 24 A #R4H; /KF 38 R
AL 50 B B A m 3R A A RO R RSt 3%
EIDNRA ml 4t WOt R A RME . 58 s
%It HAOLYMPUS /A & #24ft.
1.4 WEHENS BSEHT
141 FHEEmRe) o BAsiit  HRANBE
2N ET5% LW 5 /N B S it 22 SR 4K, i
NTBUA 75% B[ K pe R H132 1 25 B 10 min)&, T
NEGE TAEG &, S TGS, 31 F /MR
B, BT 18T A BR/ BURRE EULA, H 24
1 BR B TN & A PBSIR T ML ep, 4R 5 2 4 i
RN R 6= R AN i VAN Wi = gt o= i
AT 43 B8, 1543 B3 100 2 R a0 250 AR AIE 1 8 s A 56 B2 11,
2B o S U B AR B TN S — N & PBSI
SEIL R . AR 5 FBY B B 43 B (9 i i A0 R 1R
uity, K- BB T A B8R R, AL mLyER 28RN & A
10% FBSHa-MEM: 77 34 i fififis 78 7 phide, 2
HHE RN A TSR R ERATIR S,
BANELE R, BT EOCHLFT 500 t/minZ5.05 min,
¥ B R WG R YT, 2R )5 & ®o-MEM
SEAR TR MM E S, NI, jiF37 °C.
5% COMH i 355 7% 46 H 0% 524 ho R oK UG BE 1) 41 g
HATWCERFF B0, WCEEAN AT, BT 434 i D& i 5
541 . (bone marrow-derived macrophages, BMMs).
H4 B A 20 B A Hei e A A6 20 ng/mL/) BR EL4H
M-CSF[fJa-MEM 58 4= 3% 78 5L 1E AT 51 B, 0T 4 ik 47
THEOFBRON 26 L4 RS T, B T5% CO,. 37 °C
YR TR 57748 ho fE P EIR AN, 15 33
— B 4lib [ BMMs.
1.4.2  BRF @t ib a1k B B gt 5 1
BMMSsJHN & 10% FBS. #U4M i A\ 20 ng/mLE 41
/NERM-CSFA1100 ng/mLE 41 /)N [iRANKLJo-MEM
R aR T 6L, #£37 °C. 5% COZM ks 37 46 b
WE . IR AR AT R R, R TR AT
RMEE/N BB A (AL KIS R 140 )
(T Bt O, FEE AT 202 .
1.5 BWEHENEE—TRAPEE

HURE 7 5 1) — 3050 40 i F IRl A7 W A0S, 1
BSOS B A, K5 3E & 1A I N B g 7
B 244U, FRA i e A W RE fS, R bR B, fF

FIPBSTEVEAI U3 YR, FH2.5% % 1 & & 40 110 min,
N R Z& RIS VR A3 K S, ARPETRAPIR I &
U BF 5 35 AT VA R 1) S e, FH 26 BB AT
I,
1.6 GREENTES AT

¥ Fa 8 A K OCs A< 1048 /AL (1) %5 FF %
Tt T 6L 40 AR H, fF 4 M s B I H AR K R UFRT, 1
M, AT T AL B 5258 4, 40 mg/mL CIIEY
PMAXTFLE1T37 °CHFEE 6 h; 10 pmol/L ERK 1|55
U0126. AKTHI 1 F/LY294002. NOXH #i] F/DPIAL
FE1 hj5, FH40 mg/mL CIELPMAALHE, 15F-37 °C
B E6 hm, ISR . £BCAVENE AE A
WG, B A S5 5 10 8 (3317 SDS-PAGEHE IR FL UK,
RS R A BIPVDFE L. FTBSTHC
B (5% T W5 K. 0.1% Tween-20RITBST), #
PVDFE & T H o, /KRR HE S % iR d 112 he —
Pi(1:1 000H ) 4 °CHF B I, TBSTHE3IK, £EK10 min,
IR B —P(1:2 0004 k) 2 h, FHTBSTHE3IR,
K10 min. Pei% 2 5 B ECLAL 7 & 6 H T i
H2~3 minJa, AN KCHE RS AT EBCR
£,
1.7 RERARE

W BB A LA2.5x10°4N /4L 1) 25 FE A AR 752441
BE . B A, AT AT AL EE; SEI64H, NOXHT
] FDPIALHE 1 h/5 40 mg/mL CIIELPMA X} 41 ffl
HEAT37 °CIF B 6 h, 4% % 5 H I 7E 5 I ] 58 203 v
30 min, 2% BSAPBS# K £ % I~ PH 130 min. fi
FIPBSHE BRI G, ¥ 33 5 B v B — Hi(1:2007%
FE) 4 °CHF & 1 1 . 8 PBS B3V, FI —#1(1:500
PR E IR NI B 1 h. {5 mg/mL Hoechst 33342
FSytox orangeft % #4410 min; {1 FH O ILE
FE B BT (CLSM, Olympus FluoView FV1000)¥ 5245
.
1.8 eDNAE =M

VBN 70 B AR BREAT 2 AL B . A 2HAG L
2 b BE IR G R ERE 3 A Bk . R JE AT pmol/L
Sytox green= B YE G 215 min, FH 28 HGREFR AR B
RPEFEA85 nm. WLIIE 535 nmAb I H IO A .
1.9 B FERMIK(SEM)

FBMMsEZ A 214 A € Fr 124418k 1, #EM-CSF
FIRANKLIP) 5 5 T K 774K, 18 FHCIRAT 5 5 571)-
PMA(ETs2E 7 1) 5 R0 5 770 ) 73 ) Ak 388l -1 40
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37 °CHFE 6 hJ&, 4 2.5%K _IE[H 2 2 h, LEEIELH
JBK, IS a0, B JE PR 4L, {8 JEOLISM-
7000F(Jeol, H A Akishima)i?E47 K5 1 »
1.10 RARAEIRULMROS

R KORAS R AT RI40 A, LA2x 10740 fa/ L 11 2%
JEE AT RO 7 3% T 24U, 4RI TR SR A b
BRI o AR L K 25 ) Kb B TR] S % B IR 4 T
Frid. ZJEHrA YA 1 pmol/L DHR123F-37 °Cili
JEEE 20 mine NS SEREAR AR UK KA
488 nm. K HHHAKAES2S nmAb I O6 FEE
1.11 BEESH

187 F Imaged B A1 % e 22 B 308 45 2R K P 33k 47 43
#1, Graph Pad Prism 5.0 84 #£17 4t i1 %% 73 #/1(One-
Way ANOVA), P<0.05 8% 7 H Giit ¢ L.

2 HR
2.1 CHFPMAZERIMNEZOETSHZ K
N T FOCs A& 75 v LLBEIOETs, FA11 1 4t H

RS

El wE

M-CSFRI ¥ 41 i 5 RANKL—#2 72 2£0Cs, 1T
TRAP G th, 25 5180 5 1 2R %6 o B 20 PR 1) 22 B4R b,
R LA FHTRAPH (% 52 OCs. TRAPH (045 JL IR,
T B 20 PR B G I S SR A, oA TR Y, A%
&N, 8 SEMATOETs M2 34 i, KI5
R AbFE R 40 B AH B, CTTEKPMA AL PR I OCs B s H B
% I11eDNA(ETOETs)(&2).
2.2 CIIFIPMAIESOCsH, B OE TsHIH F2
AR 4 DNA %kl Hoechst 33342, Sytox
orange X 4 M JI5% 77 3% VE AN [, ¥ 40 s ADNA L
eDNAZ BIREATAG B2, sizas 4 R B, M F &
A5 FH 41 il 75 2H, NOXH i 77 DPL4b BE 48 i v] 2 2%
1 /PPMA S T 1eDNA T B i 2 (K 3), (HDPIX}
CIIi%5 5 (1) e DNARE RS A 2 3 (B 3) . 1X R B,
PMA; 3 I & NOXAK i 1 OETs, 1 CII T ) &
NOXAEMK i OETs. 4R i, FRATTFIH % e H5 7R 77
TAZ P 123(DHR123) K46 I 40 il i ROS, 45
SR, M T XTI . DPIALFLZ, PMAA B i

Fig.1 Identification of osteoblasts (TRAP staining)

h)

$3400 5.00KV x1.00k 50 1m

Control PMA

£ 57 S JUT 4 A T A 2 R L AR R O

The white arrows point to the extracellular traps produced by osteoblasts.

ClI

E2 AR 5R T CIAPMATEFIMS FOETSH AR IR LM SR

Fig.2 Scanning electron microscopic observation of CII- and PMA-induced OETs formation in vitro
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OCs4H i Jii o 7= A4 K & [IROS(P<0.01) (& 4B), i
CIIAL# 3T IOCsAH bb T X% B 4. DPIAL P 45 (1) 41
5T O A IROS I 5 & LT % A 4 (P>0.05)
(F4A). X4 BRI, PMAE 774 1 ZNOX
MM EOETs, 1 CILF F 7= A= ¥ & NOXE 4k it 4
OETs-
2.3 CHFIPMAIFSOCsH L OETsHI T §E15 518
B

A I8 A 22 B ) 774K FCOETs % A i vl
REfS Sl M, H AP 5510 umol/L ERKAIHIFU0126,

Hoechst 33342

Control

AKTHIHIFILY 294002, NOXHM#HI5IDPI. ] FH %
it b A K M eDNAFIROS = A6 45 It & B, PMAA 2
i IOCsHE EE T FHU0126. LY294002 4k H 21 /) 41
Jif 5 A = A2 ROS J L 1% A2 46(P>0.05)(E14B), 1H
PMA &b # 3 (OCsAH b T8 FHUO0126. LY294002.
DPIAbBE 4 7= A4 K e DNA(P<0.001)( B 5B). X3
I, ZEPMA 55 OCs 24 FENOX AR #i i OE Ts F ik F v,
41l . JFiROS Y 7= A AN SZ ERK AT AK THI il 751 F) 52 Wi,
WEBAKT. ERKTEZH A FIROSTE B 1) R i, H H3&
HINOXK #i 1 OETs /& HHAKT. ERKA ). 7 4h,

Sytox orange Merge

) -

DPI+CII

10 um -
[ 10 pm)
| 10 um]|

.

PMA
10 1um

DPI+PMA

21 (1 NeDNA, #5 (5 NDNA.
Red is eDNA, and blue is DNA.

10 um
-
B3 ot RETUECIIFPMA L 5% S0Cs 4 e DNAKYIE 5
Fig.3 Laser confocal observation of CII- and PMA-induced eDNA production by OCs respectively
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CITAk B 3 1OCsAH bt T~ 48 FHLY 294002 4k BE 2H 7 4=
K FEeDNA(P<0.001)(F5A), X % FINOXE & #i P
OETs#A HAKTA/ 31,

G % ENTEE 43 Hr 36 W, PMAALFE 5 (I OCsH EE T
S G 2H ERK R R A4 7K ~F- 1 51 (P<0.001 (6B El6D),
1X 3% BHERKI & /EPMATE 5 [NOETs It 4 75 117; DPI
b HE B T FH W T PMAGE S I ERK A BR 10.(KEl6B Al

(A)
1500 ~
8
<
B
= ——
5}
= 1000~
wn
Q
=4
B
< 5004
©
ES
[}
=
=
0 T
N\ \" N\ N\
ORI
QO

v N
Q
Sk P N
<V
3

6D), iX F I W, ERKIHEUE 2 FEROSAE B[] T i
PMAALHE FOCsAH bt T S 46 2 AK T 8 1b 7K ~F- B i
(P<0.001)(El 6B E6F), 1X FF 1 3K B, NOXAK A 1 15
T B T EEAK T B0 . (HCIAL EEOCsHH B - 5%F
R ZH ANDPIAL 3 ZH ERK B R A0 VA7 B S A2 A6(P>0.05),
MLY294002F1U01264b ¥ 25 ¥4 #H Lt FCI14b B ZHERK
WAL /K F LK (P<0.01, P<0.001)( Bl 6AFIE 6C);

(B)

1500+

10004

The yield of ROS in cytoplasm

500
0 I
N
N \ad \ad \ad
& &S & N
o IR
N 9
~
g

A POEEHRUEIMICIT, U0126+CIL. LY294002+CII. DPI+CIALEE[KJOCsH [ROS = &; B: 9 EFFRXUAGIIPMA . U0126+PMA. LY294002+PMA

DPIH+PMAALEEFJOCsH JROS“ & . **P<0.01, SPMAZILHHLL .

A: fluorescence detection of ROS yield of OCs with CII, U0126+CII, LY294002+CII, DPI+CII treatment; B: fluorescence detection of ROS yield of
OCs with PMA, U0126+PMA, LY294002+PMA, DPI+PMA treatment. **P<0.01 compared with the PMA group.

El4 RHAGRFI S ZFEA123(DHR123)4 M AR R ROSHI = &
Fig.4 Detection of the yield of ROS in cytoplasm by the fluorescent indicator dihydrorhodamine 123 (DHR123)

(A)
4
Z 3-
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= 24
o
=
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&@\ & XGQWXG\\ \p\
Q
C QQ\’» o,beQ QQ

v
&

(B)
4=
Z 34
o
o
3
< 24
©
=
é’ 1 ol sk skl Rk
0
> & Y \d
N
SUROERS
PO

v
&

Az TG BCRMICIT, U0126+CI. LY294002+CII. DPI+CIZEEE[FOCs [leDNA ™ & ; **+%P<0.001, 5 CIZLHLL; B: %GB AUIMIIPMA |
U0126+PMA. LY294002+PMA. DPI+PMA/ZLH [{JOCsHeDNAS™ & ; ***P<0.001, 5PMAZLHLL.

A: fluorescence detection of eDNA yield of OCs with CII, U0126+CII, LY294002+CII, DPI+CII treatment; ***P<0.001 compared with the CII group; B:
fluorescence detection of eDNA yield of OCs with PMA, U0126+PMA, LY294002+PMA, DPI+PMA treatment; ***P<0.001 compared with the PMA

group.

E5 OCsH =4 fJeDNAEHIHE
Fig.5 Detection of the yield of eDNA produced in OCs
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(A) (B) ,\\\@ @yv vi W W
< R R Qé\ QV&
p-ERK p-ERK g o R 3
i’ r 4 ] “;.;m’ ?‘h
P-ARK p-ARK .
_— P e i "
B-actin B-actin e e
© (D)
1.51 1.5
£
3 10] L £ 1.0
55 ok kS seokok
) 1 Pl 0.57
< 0.5 &
&
LN N N N Q0 S FoS o O
N S \
S '&,&0 CJ ><Q<1 OQ\"\/ J @Q OO& Q® ?50 \BQ 0)@
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(E) (F) N
1.5+ 1.5
g % - g
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Eé 0.5 Eé 0.5 —— ok
& &,
3 S N (3 > \ad 3\
& ¢ & & & &S
& & x><0 .O?’ o @Y‘ & &
I \\X\) R Q@ wa
S &

A: Western blotil] & CIIfI| #OCs )7, ERK. AKTHER 2571 ; B: Western blotill EPMA§II#OCs )5, ERK. AKTHER K457, C: Western blotil] &
CILfI 4 0Cs 7, ERKBEFE LK F; *#P<0.01, ***P<0.001, 5CHZ A Et; D: Western blotill i PMA$IIOCs )&, ERK#EEZ1L KF; **+P<0.001, 5
PMAZLAHEL; E: Western blotill 5E CLLEIOCs Ji, AKTHRZ 1 /KF; **P<0.01, 5CHZLAH LL; F: Western blotilll iE PMAHIOCs 7, AK THERE 1k 7K F;

#kxP<0.001, 5PMAZAMLL .

A: Western blot detected ERK and AKT phosphorylation bands in CII-stimulated OCs; B: Western blot detected ERK and AKT phosphorylation bands
in PMA-stimulated OCs; C: Western blot detected ERK phosphorylation levels in ClI-stimulated OCs; **P<0.01, ***P<(0.001 compared with CII
group; D: Western blot detected ERK phosphorylation levels in PMA-stimulated OCs; ***P<0.001 compared to PMA group; E: Western blot detected
AKT phosphorylation levels in ClI-stimulated OCs; **P<0.01 compared with CII group; F: Western blot detected AKT phosphorylation levels in PMA-

stimulated OCs; ***P<0.001 compared with PMA group.

Ele fRENIENE S HTCUFIPMAS AIRIFOCSIFHIERK . AKTHBER 1L IEN
Fig.6 Levels of ERK and AKT phosphorylation in CII- and PMA-stimulated OCs detected by Western blot

CIZEHE i JOCsHH EE T 28 FH4H . LY29400240 B 4H
DPIAb # 2H AK T B2 14 7K ~F %% =1 (P<0.01), 8 bk T
U01264b 38 24 B Rk TG % 5:(P>0.05)(Kl6 AR EI6E) »
Ix b sz I [ B, AEOETsIE T A2 i, NOX K #t
PEFINOX AR A PE A5 5 18 1 41 75 ZEAK TG, (2

FNOXK A BB 75 BEERK 0 o

3 1Wig

0 L % PR S5 6 A T DA
bk RS RV SRR A, O
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WFFC s, 75 28 R E SC T R B ST IR A
R A R A A7 AR I el B A B3R T
MBI P . RE 20 M R 20 M 1) B 2 1 i A
B A ZAAN T TR, I 44 B R P A .
BN HI IR, MU 5RE R AR BFlE
Fa, T H 2 5 808 8 0038 0 AN S5 R 1 e, dnl
TEALCS BB i o M — BRI MR 4R 1)
Y f, 7EE E R A EEAE AP, R, R gn
) 7 1 A 5 35 AL E R A 995 BRI RE w6 AN 7] /)N
LA, VR IT IR R R 2 — . H AT, K
T A0 ) AR T R R R A AR 2 BTN E G
T F 4 R 4 AT 3 5 B BRE Ts 5 & RA R A= J7 T )
FED .

il 200 3 A 228 R 3 R 3 2 el N P 4 i R
FiH4%: M-CSFAIRANKLEY il B 21 o iy 44 40 o f)
A= A7 AT B 25 A TFM-CSF, TTIRANKLIY) 3 it A2 i 2
T B A4 6 %) e B T RS W B, AR T e it A5
Y1 i A F-M-CSFRIRANKLYE AR MF S 15 9% H T OCs,
I3 I TRAPYE 4, S 56 56 85 7% A OCsHEAT T %
5 o

TEARWF T, FATE e R, TECUEETs I 577
PMARIRIECT, OCsFIHABFR MR A —FE, 7] A=A
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