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[ Abstract]
syndrome by comparing changes in lipid metabolism and proinflammatory factors between two rat models of GA with damp-

heat. Methods

Objective To explore a safe, stable and repeatable model of gouty arthritis (GA) with damp-heat
Overall, 44 male SD rats were randomly divided into a control group (n=10), GA group (n=10),
model group A (n=12) and model group B (n=12). The specific method was provided in full text, and the experimental
period lasted for 21 days. The general condition of rats in each group was observed during the modeling period and the
mortality rate was assessed after modeling. Ankle swelling was measured by the circumference method . Serum contents of
lipid metabolism factors (TG, TC, LDL-C and HDL-C) and proinflammatory factors ( NF-kB, IL-18, TNF-a and IL-6)
were determined by ELISA. Results The mortality rate was 8.3% (1/12) in model group A and 25% (3/12) in model
group B. Compared with control and GA groups, the serum TG, TC, and LDL-C were significantly higher in the model
group A and B (P<0.01), while HDL-C was decreased significantly ( P<0.01). Compared with model group A, TG and
HDL-C were increased in the model group B, while TC and LDL-C were decreased, but without statistical significance ( P
>0.05). Compared with the control group, serum NF-kB, IL-1B8, IL-6 and TNF-a were significantly higher in the GA
group, and model group A and B (P<0.01). Compared with the GA group, NF-kB and TNF-a were increased in the
model group A (P<0.05), and NF-kB, IL-1B, IL-6 and TNF-a were increased in model group B ( P<0.05). Compared
with model group A, IL-1B, IL-6 and TNF-a were increased in model group B (P <0.05). Conclusions Both
approaches successfully induced a combined model of GA with damp-heat syndrome. Both of them had commonalities and
individualities. The high fat and sugar diet was a directly influencing factor for lipid metabolism disorder. Biological factors
had more obvious effects on inflammation in rats than a high temperature and humidity environment.
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R AW REAE I ]SO 4 i o ik B 284 (%45, mm )
Table 1 Measure the changes of ankle joint swelling degree at different time points in each group of rats based on the

circumference method

HEH
A 4h 8h 12h 24 h 48 h 72 h
Groups
IEH % HR Y
LE %S FR A 10 0.24+0.06 0.16+0. 03 0.09+0. 04 0.08+0.03 0.10+0.03 0.07+0.02
Control group
GA X IRZL
10 2.38+0. 35 3.47+0. 88 4.47+0.98 3.89+0. 62 3.07+0. 54 1.96+0. 43
GA group
BRI A - . » " . "
11 2.28+0.30™ 3.48+0.55™ 4.88+1.07™ 4.28+0.88™ 3.38+0.67 " 2.89+0. 49 **
Model group A
Fi#IZH B . . —_— . -
9 2.22+0.41 3.52+0.35° 5.22+0.64° 4.97+0. 57 3.66+0. 65 2.74+0.627
Model group B
T FIEE R, * P<0.05, "P<0.01;5 GA XL, *P<0.05,

Note. Compared with the control group, * P<0.05, “P<0.01. Compared with the GA group, *P<0.05.

R2 RN MSU REIRG & 2H R BRGS0 s il

Table 2 Ankle gait classification of rats in each group after inject MSU suspension

21 51 D1 D2 D3
Groups " 0 I | ] 0 I I ] 0 1 | 1]
o aRit
LE XA 10 10 0 0 0 10 0 0 0 10 0 0 0
Control group
GA X 4
TRE 10 0 0 1 9 0 1 3 6 0 2 5 3
GA group
LIRIZH A
s 11 0 0 1 10 0 0 3 8 0 2 4 5
Model group A
014
PRE B 9 0 0 1 8 0 1 2 6 0 1 4 4

Model group B

F3 KA RRIMIEAE SRS (22, mmol/L)

Table 3 Changes of blood lipid metabolism in rats in each group

2H 5 \ i = le ] ik R A B IR
Groups TG TC LDL-C HDL-C
1EH Xt HEZH Control group 10 0. 710. 21 1. 810. 33 0.48+0. 16 1. 10+0. 48
GA Xt HE41 GA group 10 0.92+0. 20 1.93+0.29 0. 53+0. 27 1. 06+0. 50
MEFIZH A Model group A 11 2.13+0.18 *# 2.62£0.55 % 0.98+0. 31 ™ * 0. 38+0. 28
R B Mdel group B 9 2.30+0. 34 2.49+0.36"* 0.78+0.12* 0.410.33
T SIEWSHRAAMEL, * P<0.05, "P<0.01;5 GA SR, *P<0.05, *P<0.01,

Note. Compared with the control group, * P<0.05, “P<0.01. Compared with the GA group, *P<0.05, *P<0.01.

CIEHR G I GAMIEE mMHAA =2 BA4B 2.6 ZHAXREEREERFRIELR

Control group GA group  Model group A Model group B EE %% 4 ﬂ‘ %[] , Lﬁ J__E T%L’Xj‘ ﬁﬁ éﬂ *ﬁ [:[_/‘ ’ CA Xﬂ‘ ﬁﬁ gﬂ \
T BORIZE A RIBSRIZE B 1 NF-kB IL-1B IL-6 F TNF-

RAEFRE 4
Infl ammation index score

T 5IEREXT AR, "P<0.01,
B 1 A4S MSU IRE G &3 S AE F8 20T o FEIR &

Note. Compared with the control group, ““P<0.01.

Figure 1 The score of ankle joint inflammation index in each

group after inject MSU suspension

o KR 2 TF i (P<0.01) , X 45 7% 15 18 45 il it
Ui 5 GA X HRAAALL  AAYZH A ) NF-«B il TNF-
o KA FiFH R (P<0.05)  BiAIZH B A9 NF-kB . IL-
1B .IL-6 Fl TNF-a 7K P-4 F 55 ( P<0. 05) , iX $E7R
PRRRG TIE 45 A5 55 280 3 55y Xl ] AL AR ™ A 18
PERFERN . SR A AL BTA B Y TL-18
IL-6 F1 TNF-a 7K It Ft 55 (P<0.05) , X 81 Al
DIE R PRI TIE LS A A S E I N it A8 AT
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R4 KHKE NF-xB . IL-1B IL-6 Fl TNF-o B 281500 (45, pg/mL)
Table 4 The level of NF-kB, IL-1B, IL-6, TNF-« in rats of each group

25 \ ¥ F-«B HAIMA% 18 402 -6 Jibge PR A6 R -
Groups NF-kB IL-1B IL-6 TNF-a
H X IR
IEF XA 10 391. 69+22. 99 46. 13+10. 68 32.76+5. 81 4.86+1.26
Control group
GA X} a2l
10 680. 10+29. 07 361.50+8. 58 143.1+10. 67 58.81+6.53
GA group
RERIZ] A " .
11 738. 74+49. 33 *# 366. 70+12. 48 146.5+11.09 ™ 64.78+5.93*#
Model group A
TR B © b s o
- 9 741. 15+52. 59 *# 430. 00412, 50 ** #aa 168. 9+6. 61 ** #a 71.26+4. 44 % ¥

Model group B

T SIEROS AL, © P<0.05, "P<0.01;5 GA X BRALMILL, *P<0.05, *P<0.01; 5HIRI4] A FilLL, “P<0.05, “P<0.01
Note. Compared with the control group, *P<0.05, “P<0.01. Compared with the GA group, *P<0.05, *P<0.01. Compared with the model group

A, “P<0.05, “P<0.0l.

3 itig
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A R DU ALAR ) A, Al LA L o 8 BRE 0 PR3
MU R  ZEAR S B0 rp AR U2 A B2 B #4931
H H R 2K, s R HWEAR 14 d, DAL
M, 22k s, Kk s R, SRR A
A, BRBIZH A 45T il e AN A BRI A B GE
AN (ERAGFEVDTTIRE ) I BT A AL R AL 52
WA, M|, ORI, TR R IR, R
20 A FIBIRIZL B A BRI B B0 IR (I PR SR, X 4
R B AL HLRE RE AT, TR R T, W MOR 4, AR
A BRI RIBRAE, T AR ] A RIS A4 B
Y53 ) B FE R R AR A BN IR

APITEVAT, 55 PR R LA A2 GA fe EZL I fa I A
AR5 R W, 15 2 5 IR IR INUE B Ak
&K GA, WALTE K MSU &k, 5 2 & 5 TLRe Ik,
BEWIEERM, 24 70% GA B BINRRIEIER 2
I IRE R GA 2P R/ERER, XU H A%
T MSU SRARTTRRIE 5 rhPRn 40 MAR AR B, A 2%
SECLA R AN R 1 1 S R S R GO i
M5 & GA KAEP K L GA &k S 9%, &K1E
B ] S EOUR A I 20 B R FE B B A A

RGEELET~10 d JFEM, BE AITIRE, AR
YRS AT 1 K B R i s 25 8, 5 R
[l 6T [ B A7 76 nDRE PR R A R R 4 38 1) IR TR
it AR S0 38, R — g R D A
DL e RIS ILAE S BL A1 GA shi i #11  MSU &
AR AR GA ZAERY Y I, R H RTEESE GA
Sl fi 28 BTy A3 3 1) DG T IR PN T AR R
PEMSU dhfA, % B SO R A T B AR
M H5IEKR GA B Atk R A, RIGA
SEERAESR S MSU S ARTRE I 2 h JE AR R
A, 12 h JE A RIS IR B WA, e RO AS g T 70t
ZL PR AR IR B W 2 A . X HRR AR SIS GA IR
SR GA 2 REMFF A, XWIRRIGIK GA
FAE 12 h PURIRYT 035 A ) AT i K M 28 i GA &
YEREAR

VRIS R AT 2Z 8 1 i i 2 FLAE A o SR il 22
— BRI RLI 2 W L2 2 | T BuE bk 4y
TH WP T RE IR, A 1 GIE 1Y) & A T N TE 2
PEP ) BSCRREP R AT AR+ H ik &+
A FEVD TR vk 8 37 M8 IVIE A R AT 5] e i 416 25
LDL-C F+ &1 HDL-C [#A, 2004 2607 i gk A4
PR BRI+ iR E R+ KR R
B 45 IR B HGIE T TC TG | LDL-C 7K - i 3% 44
T, HDL-C K- 58 25080 /0 ./ it vl LR AR 2 L 2
MEHGERRAE 2 — . AN PR A 7 1m0 AF 5% 2 B IR X
AR H IR CA RN EZ—" ) ARIIG P ERIL A
FIREHIZH B 19 TG TC F1 LDL-C 7KV & 3 & T 1F %
Xt FRZHFN GA X fB4H , HDL-C 7K ) 3 541 T 1F 3
X REZH R GA X B, 130 BH 7 o il A5 7 203 2% 2B i
FRIEEHEL , KRB BB HGIER B, HX GA EAEA 1
HEAE
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GA J& RAE B 1 — B, Ho e KRR 1E /2 MSU
an AR DTBIE K RAERAE, e RBIETE GA KIEM A
FRGfRHLH b & 4 AR, SRR/ A R S
KGPER G E B 5y, MSU FhRAE A —Fh
“SERES " HF, 16 GA ZAEME 3 R A 4EfErh
KRFERERZEMEN, F25 1IL-18 1L-6 F1 TNF-a FF4E K
PFAHSE 0 kR R K1 2 T B/ 4
ok MSU &I G AL 7= A= . A A 936 M ) s
BAIL-18 95 E GA BAEM 4R sh R+, 0T 58 i 7
b TL-1 32 430 B R A 0 7 Rk Ae R S5 4R K
SR, TNF-o P800 HH A 20 Rk B2 40
Ji, DT A2 12 JE At 200 B XL 1) & B R RE i, Al Tl 3%
SYNMIPE TS, A TNF-o 7] J308 B B IR - 1 K
3 W, BE 5 6 B R T 5 1 A s [ £ R 495 56 19 40
BAN G FOE Y, X T g GA SR TR B R A
5%, Liu 2 LB MSU Sh AR B 0B 40, w3 3
BAKZ YN B A 6 TL-18 1 TNF-or, HL 5 B a) 4 # 1
FHAMREY IL-6 18 TiHE Lk GA RIAE, &G
MSU 4 1) NLRP3 4 P (4 80 106 T 06 75 19 4% i [A)
TP B IL-6 FIRKM AT Rk GA Ji 1 & AR
B R GA R AN [R5 i 3
RYERF R 24L, 45 5 % B 1L-18 | 1L-6 J TNF-a 7£
RAES R REAEE L FIME . AR HE 30 AT
David Baltimore il Ranjan Sen & — ™ 7E 2 5E 2 Wi
TR SCE RS SN T B NF-kB, g T — A %
TREE SR TR0, X AR AE IR ) IR LA K LT i A
A v 2 G 3 B A R R O TR G Y
MSU ffA A 2 7 (40 IL-1B , IL-6 A1 TNF-o) Fll
JIE 22 W5 455 0 A1 B 2 TT % 5 NF-kBp65 55 A 41 Jifg
B, PRSI 3 R 4 S 3k BF 9T R W] MSU #h ik
FEE AR RS S NF-«B 151k (1) 7R Z 5L
A b HOl H LA p65/p50 —RAKIE R AFAE, p65 &
ZRIH NF-kB #5616 PE, MSU MK AT HE S toll A
A2 Fl woll HEAZAA 4 254, 530 NF-kBp65 1% 5
B, 21555 NF-xB ik, (2) MSU fhikn] 753 i
B RES 6 S RACGS Y B 52 2 R 1 52 )7 91 AR
FI &5 R 2 B Y NLRP3 485 /MA 19 1% 4k, 1% 1k 1Y
NLRP3 S AE/IMA R 806 2500 26 (IR 4 IRt -1, e &
SHORAIL-18 B=AEPY | B TL-18 RENSiE T
IL-1 A58 %75 5 NF-«B 19361k, DL Fi# 2 SCHk
PJIEM NF-kB | IL-1B . IL-6 Il TNF-a 76 GA & AEH
R ZLAE R, IR Bt A F 5 2 IR HGIE 5 59 25 D)
T, ARSI 25 R I 1L-6, 1L-18, TNF-a Al

NF-«kB 5 2 A 20 BRI, A>GA *f 20 >
TEH X A AR RILE A ERIZH B FI GA X R ZH
KEFF I B R RE S, LML B R E A
T IL-6 1L-1B Hl TNF-o 355 THRIAIZL A, BRI
UL AR T 5 PR R BT L, AR R T X
TR T 15 Bl T S < A7 S0 T #0 ST e

25 L TIR A 5 25 A 3R W D s Ay ]
B FIRHAIE“UE” F GA“H " I IR I, M ARt
FIIAE BT bn M5 — 5 BE A etk A7 45 A RR A,
EL DI 5 e s e B IR B R IR AR ZE AL Y
me L 2R, LR AR AT AR A 0 3o B 58 e, ek
PRl VR < 30 o . 256 s A
T3 TR A A 5 1 B A &, A A R IR HGIE GA R
UGS G B < P B SRR R AR . B
“TIE” AL A il £ R AGIE IR KU 6717 29 TIE &5 A B
RURT AR vh B2 256 97 1F A AL 58 B A4t mT 47
1) Bl PR R e 45
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