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[HE] ZERIERXIT R (Rheumatoid arthritis , RA) J55 A8 B 5 £F 4 41 il ( Fibroblast-like synoviocytes, FLS) J& 3¢
RA RIFHLHIFIHEAT RA 2454035 1Y) S PRAR A 40 SR VR, R X T AR 2 AR B Y7 HLAA I S A B BE BT 1T 5, 1R T
RA 5 A\ BEZH 2R ) 3R B ME LR AT 40 A OB E. IR, #8857 B JRL 35 5 19 9G35 & K Bl ( Collagen-induced
arthritis, CIA ) #8580 | W0 43 B4 OGS M A SO T HHA TR R ZT 4R A0 1) JF AR SRt KA S50 RA FLS 1k
TRIRI A, Ay J 20 S B0 A Rl A S0 o B PRI T PRS0 T AL SRS 5 Wiistar R VPR SB DG 48 5@ 3 564y
RIGEOTIIFIEOCTY HE Qe (U CIA BURLEE N7 5 73 B IR O T A 20, R T 11 B4 J5L i A G EDTA i 16
RO B AP TR F7 4 258 =X M S e DO I A VCAM-1 B 1% 5 A e A A . 4521
N, T EEH A 25 T AR 3% 5 A5 3 R R BRI IR AT e A s 78 000 T AR T A 0 I S AT AR 5K, LA et
YERE A HRAFAE s VCAM-1 28 I BHEHBEIA 98% LA b BRTE ST 43 23 4t Iy e R T AR AR A0, HL20 BB . ASBIF SR
ST B P L ARAT R hE T AT AR 4L 3 O RA B R IR LIRS FN 25 M BT R A T 32 8 i SE B e
[RBIR ]  IEHRLAT R M B SR 3 0T R R RS, IR AR 3% R G &
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Isolation, Culture and Identification of Fibroblast-Like Synoviocytes
from Collagen-Induced Arthritis( CIA ) Rats

Qiu Haiwen,Li Hui,Liu Zhenzhou,Sun Shengnan,Ma Xuemei,Liu Mei
(School of Life Sciences,Nanjing Normal University, Jiangsu Key Laboratory for Molecular and Medical Biotechnology ,Nanjing 210023, China)

Abstract : Fibroblast-like synoviocytes ( FLS) , which derived from rheumatoid arthritis ( RA ) patients, are the best cell
source for the investigation of pathogenesis and treatment of RA. But it is difficult for some universities and institutions, to
obtain human synovial tissue. So,it appears to be of essence to establish collagen-induced arthritis ( CIA ) rat model and
there after obtain synovium for primary culture. The approach will be helpful to provide RA FLS efficiently,and lay the
foundation for the follow-up experiment. Female Wistar rats were immunized intradermally with 1.5 mg native chicken
collagen type II with an equal volume of Freund’ s complete adjuvant. Seven days later, the rats were then given a subcu-
taneous booster injection of half the amount of CII emulsified in Freund’ s incomplete adjuvant. When CIA model was
established, the knee synovial tissue was separated and digested with type II collagenase and trypsin without EDTA.
When the cells were cultured to the third generation, VCAM-1 protein in the cells was determined by immunostaining to
identify cell purity. We obtained a large number of spindle-shaped cells. More than 98% of these cells were VCAM-1
positive , suggesting that these cells were rat synovial fibroblast-like cells in high purity. The establishment of a simple
and rapid method for obtaining a large number of synovial fibroblasts will provides sufficient experimental materials for
the pathogenesis and treatment of RA.

Key words : synovial fibroblasts, collagen-induced arthritis rat model , primary culture ,theumatoid arthritis
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RN F BRI 4 B pom | HAESEUR RN 50% , =4ESURF N 70% , 1 H RA 2 14 (1) -1 75
Wris B HA:2016-11-15.

ELTH . HEARPAEES T ETH (31171135) TR E-AR 3 TR BT .
BB R A X, E’J?ﬁl&,ﬁ)‘f%‘fﬁf’ﬂ SRR ST R AR L A 25 BiiG . E-mail ; meiliunj@ 163.com

— 128 —




PUESC, 45« TR 5 B 51 9 R BRI IR £ AR A i B 5 L sl f A e

AR 3~ 10 4F12 . H AT ERA 0.5% ~ 19 #RAF N A RANY . ZER R, RA B 00 AL R 15 0.32% ~
0.36%. RA 11 AR R Bk A ™ i 8 10 B O AR, 25 S8 FIAT 23 e 7™ Hi i) 7 4.

H T, RA 995 PR & s BT i o WA (EAR 25 3 W, T JBE 1l 2F 4 241 Ffd ( fibroblast-like synoviocytes,
FLS) 7E SR T AW T ok BE 4 FR, %o HL R i ) 30 B A0 R B i LR 28, 02 RA R i R v A B
AN AN, DR T RS AT AR A AL I RA RS LB 78 Rk AT 25 W i e i B S g x4 . B
B, FLS S AR AR U5 RA 5 AR T8 B2 20, AR R Z R0k B EFT 5 B4 TR RA R th T
KABIT RA 5 NLLZSHINGST 9 3, AEA R EAE LT A AT FARIGYT, I RA J8 5 3 R H 24U 5 3R L
JEHARZZAE B T7 HLAL Y g 1 ANBRIT B BT 1T 35, A 8 R 10 B O RO Y. I D 5 5 14 DG 15 4R ((collagen-
induced arthritis,, CIA ) K BUBERL R i ARAEAR A5 B2 Bl 2 5 38 RA B AR, o2 H T A A 5E
RA FBRAE S AAL. PRIt , A SEBG A 7. CIA R BUSEAY I 3 B RIS F7 RA DR LR IR AT 2 20 ML, A )5 5
RA HLEIWFFEFI 25y i e $2 4 RA FLS 2k U5

1 AR5k

1.1 EIadd
1.1.1 %&EsHY

SPF ZMEME Wistar KR, (RTE N 160 g~ 180 g, WATFIt 5 4k 30 A 4L sh WiF 5% ol s B K R 7% F i
ST R AASLI0 s o0 1 SPF 2 FUJE R 48, B BRAS I 2h 12 h,8.00 ~20:00, i & 20 °C ~25 C {2 ¥
40% ~70% , I IR FE .15 1x~20 Ix, B RE:10~20 Y/h, KUG#E 0.1 m/s~0.2 m/s, K KL H H KK FIECE.
1.1.2 3R A

X I ARt 56 4 o TR ( CRA ) A T UG S I T+ Sigma 23 F] 5 S8 DMEM 3557 5 | 0.25 % B i A1

B4 IS T Gibeo HEH/A T ; VCAM-1 HUKIE T Abcam 23 ) ; FITC BB EHT e BT CST 24 #)
IR ZE T Slolarbio 2 ] 5 FET I F A= 2443 .
1.2 CIA XREEH &

Wistar K FRBEHL RPILL, 53500 % BAT AU 4 g2l 5 1. CIA BRI . KR 10% 7K & 58 (3.0
ml/kg VRF) BRI S , BUIT B (3 mg/mL) FIAE (ARG 5E 42 30 AR S8 0 20, vk B 3L, 7L Al i i I
Ay T B TS B R BT AR MR SR, 45 RS 1 mL. 7 d JSF AR A7 mC ] I B SR RIS 58 4 3R Ak
FUFLA , LR TS TR MRS , A LS 0.5 mL. 15 X BRZH 2050 T B PRI Bz R 5 A K.
1.3 CIA KRIRBIEF
1.3.1 CIA 3R 35

R ST GBS o 4 R %t BT AT PR 401, 5 B2 E A3 AR v 42 0 43, 2 JTCIG il Bl A0 21 B
153, A LLBES R FE NI 52 43, & B rh BEI K 53 43, S E MK 54 43, ™ E MK HOARRE £ .

1.3.2 KRAMXF H&E % &

FEEH K EFT CIA R BB 8591 H 4% 2 R P EERE &, 2508 12% EDTA JBLASJ5 $E1T £ 5 4 1 A
VIR KU A 80 B — R 2R R s 2R T 25 min, —HR 1.5 min. 3@ 06 BERS AT K,
100% P55 2 min;95% P55 :2 min;80% ks :2 min; KK :4 min. FHIRARZ YL 5 min, 1% 2K AR 5
5 s, MK e 3 W, ALY 5 min, J/K ZBEEK 3 WK, FdER i dst A, i s T gE.

1.4 B FHMME D BFEESF

TEARER 3 8, KRB PEoM A B, K CTA K RUBLSAL S, 40 i [ 5. I 56 15 AT 0T Bz Jik BT
5 FR ST Aot DO, FT I 2 ARG TR RS T DA DG 5 v 43 B i IS A 2. g i IS4 212 7
A TR D-Hank” I YE 4 W (R BB HLUE BT E 1 mm’ /N AR &4 0.4% 11
TR JE JE I B 3R 6 4K 2 h. R G BE B 40 M FE RS 22 4 mL & 0.25%JC EDTA B 1 i b B 4k 30 min,
FIA 8 mL ¢ 285 FE I, 1 500 rpm B> 10 min, 5 L3, FHTETRAIML, 1 H 200 H 40 M58 2 08, A
SE RN R RIS FR.

1.5 BERFEMEEELEE
HUEF 3 AT T AT A 40 M 2 0 2 24 FLAR . FAL 1 10° N2, 15 40 M K0, W 3 055 55 3% ] PBS
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Yk 2 3k i B AE-20 °C & %2 20 min. PBS % 3 ¥X,0.1% Triton-X B AL 40 30 min, PBS ¥k 3 %, 1L 7F 0
THEH 1 h, VCAM-1 HiiK 4 CFF 7%, PBS ¥k 3 IR, 2L P RME 1 h, PBS % 2 K. DAPI L {3
10 min, PBS ¥t 5 K. 28 A N AL A,

2 g5R
2.1 CIA XRERFET
2.1.1 KRRABEFUKR

CIA FERIH KR KGR A 80%. MANHKFE , 1IEH KL (B 1(a)) , IR BRAEER 12 d
Lk B TR | 25 d 2247 JE TGk B f e (A, 2 TCHA S i ik (B e s (& 1(b) L 1(c¢) ).

i

(a) IEH KBS B2 IR (b) CIAK FRUR LI, X HE I 5 4 B S 21 b

107 o Control
m CIA oo oo R kol
S 8r Rk kR kok
g ol
<=
6
H
> 4
8
A 2
0
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
t/d
(o) KEUETT RITAFET

1 KREMEAENEMES IERITH
Fig. 1 Morphological observation and arthritic scores of CIA rats
2.1.2 KRAMX¥ HE #&
R U TR 1T [ 2 85 5 AT A I V) R JEAT H&E Je 0 W 2(a) Fias , IEH KRBT B &
PR A B RN ST RCR SR, T S R I T B A SR A 5 CTA 21 K B G99 T B A= B | 5645 T8
R R A 2 I 30 i R OG5 e 250 3 I A (181 2(b) ).

4

S5y

A i N 3 2 - ; '10
S fi SRR &' s % £, 2 Lo
(a) TEHF R BUBOCT B RS o si e, o IRl 24 (b) CIATK UG B RO i I 2R, MR U AR
B Co R ) R S IR
2 KRBBEEXT HRE £ (4%)
Fig. 2 Rats knee joint was observed by H&E staining (4x)
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22 KRBEARS BRIBRE T LML
22,1 KRBXTHEBARS B

FEREST CIA KRB S 7085 CIA KRG I, /N AT IR OCTT 8 2 I A1 4. 25 R R,
CIA OG0 IRV M= | i R 2 A 2R g A tt'.ﬂ@%iﬂ’]%%%@(ﬁﬂ#ﬂ 41 NHIR UL, 4
B S (B 3(b)) 5 5 AR, 1E 40 R BRUBECTT AT , O I Py Jo I St PRIR AT LAY A ZH 2L (BT 3 (a) ).

(@) TE3 K BLOGH I TE I 14, o eedee (b) cmjcﬁ;tnWlwmﬁaﬁﬁ@@z%ﬁ;éﬂ,,\ W S
E3 CIA XKREFRAAREARTINEGEBEAR
Fig.3 Synovial tissues in knee joint cavity of rats

2.2.2 VB AR Y tm IR AR IE S e T SR

FHFAR TIFIE CIA 5675 W L 20 BRI aek 1T 80 J i T A JB it s A ( AR5 07 3% ) I, Wi B 4
MBI AT SR, G5 R I, W AT A 20 B U BE T [, 24 h 5 ARG RE I A AR R 5 Eﬁiﬁﬂz%‘&
AT I E 40 i R ARTE R SR A A0 R S A A sl A, LA AT AR AN B AR (B 4 (a) ).
72 h ¥igRlE i WAL 2R R (Bl 4(b) ). &ad 120 h EE SR )5, 'j'ai“it%ﬁ??uw;?ﬂéﬂiﬂ@ﬁ%&#%ﬁ
(El4(c)). G BARIE TR, 10 B AT Sk A M 2 X8 A 4, o 4B BRI o] AL 40 i 4 % 2 A0 [ 43 A

200 pm
o

(a) BURET e AR5 5724 h (b) AT RN AU 7772 h (c) AT HE A A 1557120 h
4 JFERIEFERFHEM(100%)
Fig.4 Primary cultured fibroblast-like synoviocytes(100x)
2.3 BERATHEMARGEERE
VCAM-1 8 1 B AT A A b s v B 1, HL AR A B h 2Rk, U 3 RAIMLEAT VCAM-1 %
PEDSEATIN , B R ANIEL S (a) BT/, 98% L LB AT AEAT L P 42 VCAM-1 B, i HL 2 534 T4 it o, 2
B BT B SR R CIA R BT8R 2T A A0, ELAE AR s , wl i J Jo S S s 2L

100 )0 pm 100 pm 100 pm
— —_—

(a) VCAM- 1R [ TE T IS 2T A A0 o v 35k (b) T FEE i 2T A 20 B 4 A% (c) Mergel#l, JirA AIMI#R A VCAM-1
B 5 BEERLT 4L RE (200%)
Fig. 5 Identification of Fibroblast-like synoviocytes(200x )
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3 Wi

RGBT R I —Fh ™ F T NSRRI, & B 200 MRk A B e M A SR
T AT AR 20 Je RA B OGBSO 20 M 2 — 8 MBS 2T 24 240 L 10 5 J A R 287 RA 1 & aod 7 v
AR B W S LT AR T AFSE RA RARALE DL SRS I AN, H AT, RA R
15 FSCET Ak 240 X AR A, S BT B 5 A5 AR I AR AL W E L

FEAR L o SR ERC T RIS SR 5 R RGN RSN S 38 G R AR BT 43 S 7= R B, 433k
BB (EAFER B AT v 43 B i MR 2. S Ao U A 12 AR A BT Ak i Mt g, 5 75
FR T AR L A Y S B RE g, — HOR US4 A i s 9 2220 7 A, R34S 100 #7547 10 em B
FRMLEIARNE. B xR A, S 05 LA 3G FE RE ) 0 R AR WS . DALk, 224 400 R B vl i
IR ORAE , o UG S2 56 S 20 R U5

FIHIT, RA 9 A5 LT 24k 40 M0 3 25 B9 7 10 A 356 20 S Rt B 1 | B e s 0 A v R BRI AL 7R R
WP Ve OB BB Ak, FF B T e 0 A 2 R AN T 1Sl 5 90 HE R RO ET 4k T R 240 M. X b 5 9%
G ALYNEREEA I, BARZ U0 (1) R AR 2, CTA BRI RUB OGR4 4R
IR R IR B T AL AT BRAT R U QAR 5 (2) #RAR T B 15 Qe L 22 A, 73 1A IR A AR 22 0 2 vhifit e S
VEVRFIPIUR T AL I R | A TR 5 G LA R R RRARR. R — M STt 0 A T2 A L, 2 U AL, 4 i 20 3 5
FEOT, 23 FE O ALY S I 2T A4 240 U B A, 38 B A

YESCHRARIE , T ISR ET AE AR L VCAM-1 8 ORI 3R 0K IR Rl A 20 IR AT A 40 =2 [ LA R I
BT 2 B) (A 2R B, R0 AR LT A A0 AR L AEVF 2SR VCAM-1 8 1 A 8 R 2T 4 2
M RIbR R A, R PR P Rk LSS RE FLS AiM gl . A 98 VCAM-1 S 9t e 4k
SRR, FATTIT AR U R ST M BT A 240 M 2 BEAR w5, ] FHORAE Sy T I I 2T A A e Fr) A, LA I 2
RA A B F0 25y i e T 2.
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