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[HE] BB ErS2MHEREKEIET R (acute gouty arthritis, AGA) KRB I MELH ARt 8], Ak R

F 25 mg/mL JRER$M ( monosodium urate , MSU ) fity VA1 2 T B 56 45 11 v 552 il K Bl AGA LY | 24N 1A] 5 sh A W 42
8 d, AR BRSZ IR SCT R A I I8 2525 G719 VR Mk 200 B 3G S 2 295 BT 765 2 U 8 S5 6 A 4 T 2 75
MR AR, GER ERT 3 h, AP AR KA AR T A 2 0] LR OGS Bk, B IR SRR, S R e
Mg 2 W LA A B AN AE TR AR B HE S ZE LS R AR R I, BIH LA B iR A A Wi E R A B
FME(P <0.01) ;8B 4 h, SR /KA A L 90 B0 e 45 3 h I 28 A B M (P <0.01) , AR AU 2 %5 3
h N (P <0.01) , Jf 54 B EUKH R 2 A BEME (P <0.01) ;#8585 24 h, 242 FRER /K 20 & TR bR 52 1E
B TR L A ARSI 5 AT 48 ~ 72 h ATULA NIk | 2 iR A3 5 A5 R B A AT 38 B 5 0 5 SE S 96 ~ 168
b, B ZH B OG JR B 4 ME 14 TR, (EAS TS b 5 48 (A LU A 25 A W3 (P < 0. 01) ;i #88)5 192 h, LA i
e B iRL DAS R SEAIME AR R IR AE R, 1 98 P 4 B 0K o8 BELs BB A6 5 28 (4 L 22 AT R W (P <
0.01), &it R MSU M ATRERERICT BT £ 358G 4 h Ihil & )04t AGA KRR, H & /> fig4k
FERER S 168 h,
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Establishment of a rat model of acute gouty arthritis and observation of
the model maintenance time
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[ Abstract]  Objective To establish a model of acute gouty arthritis( AGA) in rats and observe its maintenance
time. Methods The AGA model of rats was established by injecting monosodium urate (MSU) at the concentration of 25
mg/mL into the ankle joint cavity. The rats were observed for 8 d at different time points. Skin temperature, degree of joint
swelling, gait, inflammatory cells in synovial fluid, histopathological changes of synovial tissue and other indicators were
observed to determine whether the modeling and maintenance time were successful. Results At 3 h after modeling, differ-
ences in the swelling of ankle joint, increase of skin temperature, abnormal gait, the number of inflammatory cells in syno-
vial fluid, synovial hyperplasia, capillary congestion, and disarrangement of synovial cells in the rats were observed in the
saline group and the model group (P <0.01). At 4 hours after modeling, the above mentioned inflammatory changes in

the saline group were significantly reduced, compared with that at 3 h, showing a significant difference (P <0.01), while
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the inflammatory changes of the model group were increased significantly compared with that at 3 hours (P <0.01), and

showed significant difference compared with the saline group (P <0.01). At 24 h after modeling, the indexes in the rats of

saline group returned to normal, but the inflammation of the model group was increased. At 48 —72 h after modeling, the

local inflammation such as ankle swelling, skin temperature, and abnormal gait of the rats in the model group reached a

peak. The inflammation of the ankle joint in the model group was gradually reduced from 96 to 168 h after the model was

established , but there were still significant differences in the indexes compared with the blank group (P <0.01). At 192 h

after modeling, the joint swelling, skin temperature and abnormal gait of the rats in the model group returned to normal,

however, there were significant differences in the number of inflammatory cells and the pathological changes of synovial

membrane compared with the blank group (P <0.01). Conclusions A rat model of AGA can be successfully prepared

and identified at 4 h after modeling by injection of MSU crystal suspension into the ankle joint cavity. This rat model of

AGA can be maintained at least 168 hours after modeling.
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1.1 zh¥IRsS4dE

3 Hily SPF Zeffitt: SD KR 180 H KT 200 +
20 g, Hh I v T S v S 09 2l W) A FR T A 4 w4
[ SCXK(97)2012 — 0002 ), Z= 4G4 il v B2 25 K2 s
¥ shWr i [ SYXK (15 ) 2014 —-0001) . fRAI1E
HIH &S P E[2016 |18 FLHH 755 (017) 5, R
FHRENUEL - 20 K B 25 Al A= SR K 4
BEARIZH | B 4% 60 H
1.2 FERRFI RS

MSU fhA (S5 Sigma 237, L5 101498836) ;
i 80 ( g AR A R A A, it
304A054) ;ZH-YLS-7B J& ik 78 AU A (22 B IE 1€
S A BR A 7] ) 5 DT-810 3 5 filh 21 4h 2% % i 11
TRV B WA S A FRZA R ) 5 RM2235 D1 A 4L
(T8 Leica 23 ) ; RH-B-1-S25 Jin #4RE 1 4 $F %

(5[ IKA 23 H)) ; DM4000B-LED {355 ( 1% [ Lei-
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1.3 FHi&
1.3.1 MSU fhiAIRE il 4

B 500 mg MSU fhfA, il 2 mL ik 80, -G
PRAEBRER K ARG T e PR I B 18 | B 2 R 8 4
W, BAE 20 mL, AL 25 mg/mLMSU & AR &
W, m R K G, T 4°C A7 HRTEES]
1.3.2  BIRIERI

SD KRG ISR 1 ], Z B Coderre TEAET5
U SRR DA K BUA S R O I B e T 5
JIZ JHE-BF 22 1] 0 979 s o A o R O 0 2 I L
1, T F BRI SRR MEE R A1, T Sk 5 R
BB 45° J Ff A AT I BEAL A 5 0.2 mL 25
mg/mL MSU @RI , A= BEER /K 41 DA TR RE 7 ki
0.2 mL JTCREAEHEK 25 HAAR TR LB,
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BT R A S 5 10 2% b BE B AT, 32T W A K
HivTAT S 100 2% . B B AT, A2 T B P b fT |3/ 4 b
ik,

(4) BROCHT IR AR T 200 B 15 12 B 51 W R 4 4L
HE A2k

F A AR A E 6 HUORER, P 300 mg/kg
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s) B, AL HLECR BRI 28 22 00 W, 4N HR R
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2.1

HERIZH
Model group

1 ERUR 4 h B4R EAMIERSCTY B SR b

Fig.1 Comparison of the right ankle skin color and swelling in the rats of blank (A), saline

(B) and model (C) groups at 4 h after modeling

2.2 AERESEBEE
YERIS 3 ~4 h, 2R TR ER 7K ZH R R 21 R OG5 R
R RS I T (P <0.01) ;&S 24 b 5

RIZH B FFEE BT A B AR K RS T S

48 ~72 h, BRI A R it R B v 0 BEJS BT R =

WG 192 h BRHREIES , (WE 1)

Fz1 ARIEESEZREE(x £5,n=6,C)
Tab.1 Comparison of the skin temperature in the rats at different time points
233 Groups 3h 4 h 24 h 48 h 72 h
25 14 Blank group 25.63 +0. 40 25.72 +0. 31 25.38 +0. 44 25.30 0. 14 25.33 +0.25
HFER K 4] Saline group 27.12 +0.26" 26.28 +0. 18V % 25.30 +0. 50 25.13 +0. 16 25.30 +0. 15
FERIZ Model group 27.68 +0. 64" 29.00 £0.70" 2% 30.15+0.65"”2  31.20 +0.30" 30.20 +0. 42"
ZH 3] Groups 96 h 120 h 144 h 168 h 192 h
75 141 Blank group 25.35 +0.21 25.30 0. 42 25.13 0. 18 25.32 £0.23 25.38 0. 31
AETHER 7K 4] Saline group 25.32 +0.25 25.42 +0.29 25.32 +0.29 25.13 +0. 14 25.20 +0. 34
HERIZ] Model group 29.40 +0. 44" 28.03 +0.49" 27.13 +0. 45" 26.55 0. 38" 25.60 0. 27

TS A LS 1) P <0. 01 SAEMEKA A, 2) P <0.01; SARHEEIS 3 h H4E,3) P <0.01,
Note. 1) Compared with the blank group, P <0.01. 2) Compared with the saline group, P <0.01.3) Compared with the same group at 3 h after model-

ing, P<0.01.

2.3 AEESKELL R
RS 3 ~4 h, A PEER /K 2H FI AU 26 B SG Y 4%

bk, 528 B U BE S A R (P <0.01) 5 i

B 24 h B BROCY i A A 2., 17 2B PR /K 20K
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HBIEH  TEMES 48 ~ 72 h A7 4 i ik 305 31 s 0
B 2, EERS 192 h BRHRE FEHR . (W#E
2).
2.4 AERERTELE

R, B R KRB MEEITELES, BRE
3 ~4 h, A FRER K AR IR 20 A7 i PO A A il A0k

AT, 525 A A S T A W (P <0.01) ;i
B 24 h BRI G S B8 B i AR 3R K 4]
BRI T WML 48 ~72 h, BOHIZH A7 ) A2y iy
e M EE AT AT 96 ~ 168 h, BRI AR
SEE B ETGE TSRS 192 h BN LRI E TFH
(W#%3),

Fz2 OANFEIEFRELSMIKREE L (& £5,n=6,pl)

Tab.2 Comparison of the degrees of joint swelling in the rats at different time points

205 Groups 3h 4 h

24 h 48 h 72 h

25 141 Blank group 1674. 17 +44.77 1689. 83 +32. 46
HEBEEL 7K 20 Saline group 1942, 00 +26.25")
HERIZH Model group 1996. 17 +67. 23"

1858. 17 +32.82"
2223.33 +43.21V 2%

1668. 83 +26. 57 1665. 83 +36. 23 1660. 17 +55.72

1729. 50 +26. 01 1713.00 +57. 46 1659. 67 +£55.76

2338.17 +46.45"%2  2586.83 +77.85"  2540.50 +83. 10"

215 Groups 96 h 120 h

144 h 168 h 192 h

%5 A4 Blank group
A FHER /K2 Saline group
AL Model group

1684. 83 +32.31
1677. 00 £48.75

1683.50 +18. 16
1663. 83 +41.27
2338. 67 +83.59"

2226.17 +70. 28"

1678. 67 +30. 21
1673.50 £73. 49
1707. 00 +45. 87

1688. 00 +25. 32
1673.00 +48. 28

1663. 00 +37. 34
1678. 67 £48.85

2016.33 +53. 87" 1888. 83 +44. 44"

W SZEAAWE, 1) P <0.01; 5AEMEKA HE,2) P <0.01; SAAREES 3 h HL,3) P <0.01,
Note. 1) Compared with the blank group, P <0.01. 2) Compared with the saline group, P <0.01. 3) Compared with the same group at 3 h after build-

ing, P <0.01.
R3 AFEME SRR (=6, )
Tab.3 Comparison of the changes of gait in the rats at different time points
2H 5 3h 4 h 24 h 48 h 72 h
Groups 0% 14 W% %K O 14 % %K 0% 14 g M%K% O 1 N MK 0 19 UK K
= y=FA
= H4 6 0 0 0 6 0 0 0 0 0 0 6 0 0 0 6 0 0 0
Blank group
+h sk 4
EEIEEJJ(/E 1 5 0 0 2 4 0 0 0 0 0 6 0 0 0 6 0 0 0
Saline group
I
Beaal 0 5 1 0 0 3 3 0 3 2 1 0o 0 2 4 0 0 3 3
Model group
205 96 h 120 h 144 h 168 h 192 h
Groups O%% 14 N MK 0% 1% UH MK OH 1% UK MK O I N MK 0% 19 UK WK
2314
= 4 6 0 0 0 6 0 0 0 0 0 0 6 0 0 0 6 0 0 0
Blank group
> PR sk 4]
d:I.Eka/E 6 0 0 0 6 0 0 0 0 0 0 6 0 0 0 6 0 0 0
Saline group
SR
BRI 1 3 2 0 2 3 1 4 2 0 0 5 1 0 6 0 0 0
Model group

2.5 FAEMBESEXTRREMAMES LR

RS 3 ~ 4 h, A B 7K 20 FnR A 4 56 Y i
H RV B A TS A G N (P <0. 01) 5 &4
J&i 24 h BEAUZH 5 1 A0 B B R B3 22 | i AR 3R K
HRE BIEH , WG 48 ~72 h, BRI AL 5 P40
JH 5k ) e W B 28R B, B AR S 192 ho B
HEPARERZERDAEREE(P<0.01), (I
F4,E2),

2.6 AREARXTBEALREESFEER

TEABE 3 ~4 b, AR EL K 4 R R 26 5 R AT
A ULV A U A T A B HE S 2L, B A A
ik FEM IR RUEAIIIZ IS, 5245 A4 R 2E
YA B EYE(P <0.01) @585 24 h, BERILL I 2
SURFEFFLE N | 1A PLER K VK B B0 % e
48 ~72 h, BRI W IR S5 i 1k B vy e, B I 28
kR, BIERE 192 h B 55 (A 2 RH B
FIME(P<0.01), (WF%Es5,E3),
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R4 AFERE TR ARV SR I (v £5,n=6,1)

Tab.4 Comparison of the amount of inflammatory cells in synovial fluid in the rats at different time points

ZH 9] Groups 3h 4 h 24 h 48 h 72 h
28 {41 Blank group 10.33 £0.76 9.67 +0.82 10.17 +1. 17 10.67 £1.63 10. 17 £2. 04
HHER K 4] Saline group 20.00 =2. 10" 13.17 1. 179 10. 83 1. 47 10.00 =1. 67 10. 00 2. 83
FERIA] Model group 20.00 +1. 41" 71.16 £4. 71V 23 121.67 +5.46V 2 240.33 +7.39" 230. 17 £12. 56"
ZH 5] Groups 96 h 120 h 144 h 168 h 192 h
%5 141 Blank group 9.83 £1.47 10.17 1. 17 10.17 £1. 17 10. 83 £1.47 10.00 £1. 10
A K40 Saline group 10.17 £1.72 10.33 +1.75 10.50 £1.38 10.67 £1.37 10.67 £1.75
HERIZ Model group 164.50 +13. 40" 127. 17 £12. 549 98.00 +11.71" 76.33 +7.97" 55.17 9. 15V

T 52 HEA IR, 1) P <0. 01 A BER K AL LA, 2) P <0. 013 SAERTS 3 h [L5E,3) P <0.01,
Note. 1) Compared with the blank group, P <0.01. 2) Compared with the saline group,P <0.01. 3) Compared with the same group at 3 h after model-
ing, P<0.01.

A B © ' P gl -
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— — .0;'_ ‘. 5‘..
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. 0‘ .
e & B - '
g : . . 20
: : ' B,
Ay’ =
y il "g”. .
- « B " 3
L] ‘ .t ...
. ] T . 'S.-_

A2 4L B ARFER KA ; BRI, WSk T 2 TP Y R
B2 S 48 h A4 R RS R R MEAI I (HE Je i, x200)
Note. Arrows indicate inflammatory cells in the synovial fluid. A: Blank group B: Saline group C; Model group.

Fig.2 Inflammatory cells in the ankle joint synovial fluid at 48 hours after modeling in the rats in each group( HE staining. x200)

RS ARG AL B S (x +5,n=6,77)

Tab.5 Comparison of histological changes of synovial tissue in the rats at different time points.

2051 Groups 3h 4h 24 h 48 h 72 h
28 {4 Blank group 0.83 £0.75 0.67 +0.52 0.52+0.33 0.55 +0. 50 0.41 +0. 17
A HER 7K 4] Saline group 2.00 0. 89" 1.67 £0.5203 0.55 0. 50 0.52 £0.33 0.52 +0.33
FERIZ Model group 2.17 £0. 41V 3.33£0.82D2 % 6.17 £0.98D2 10.17 +0. 98" 10.33 +1.03"
2051 Groups 96 h 120 h 144 h 168 h 192 h
28 44 Blank group 0.55 +0. 50 0.52 +0.33 0.41 0. 17 0.41 +0.17 0.52 +0.33
Az PR 7K 20 Saline group 0.52 +0.33 0.55 +0. 50 0.52 +0.33 0.52 +0.33 0.55 +0. 50
HERIZ] Model group 9.50 +0. 84" 7.67 +1.21Y 5.17 £0.75" 4.33 +0.82" 3.00 0. 89"

TE: 52 AR, 1) P <0.01; S5ABEK A A, 2) P <0. 01 SAAERS 3 h [ ,3) P <0.01,
Note. 1) Compared with the blank group, P <0.01. 2) Compared with the saline group, P <0.01. 3) Compared with the same group at 3 h after mod-
eling, P <0.01.

A -

o A

S5 ' PEAN S VST
S C Pk TR SR W S WA o e M A B
B3 &G 48 h £ 41K RERSCTTIE IR 2L B (HE 45, x200)

Note. A; Blank group; B: Saline group; C: Model group. A, B arrows refer to normal synovial tissue. C arrow refers to the proliferation of synovial tissue,

a large number of inflammatory cell infiltration, etc.

Fig.3 Histological changes of the ankle joint synovial tissues in the rats at 48 hours after modeling
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7R A AGA FERY U R IZ AR R AR 1 Py AR
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S BEAS AL FE 6 AGA R BB Y 58 SE 46 H
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TR I AR | BRI R A7 19 AGA K BUBI LR
WS4 ELAX R 0, S AEE AGA SRy B
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