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Germ-free animal as a model to study the role of gut microbiota
in the pathogenesis of rheumatoid arthritis
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[ Abstract] The relationship between intestinal microbiome and host growth and development, immunity, metabo-
lism and other aspects is very close. But the complex interaction between intestinal microbiota and host is still largely un-
known. At present, germ-free animal models have become an important tool for exploring the interaction between intestinal
microbiome and host. Many studies used germ-free animal models to explore the role of gut microbiome in host metabolism,
the development of the immune system, including the role of gut microbiome in the pathogenesis and prognosis of autoim-
mune diseases. It has been found that intestinal microbiome as one of the environmental factors may be involved in the
pathogenesis of rheumatoid arthritis, but its causal relationship is unknown. This paper will review the correlation between
the intestinal microbiota and pathogenesis of rheumatoid arthritis by using germ-free animal models, and provide a theoreti-
cal basis for further study of the role of intestinal microbiome in the pathogenesis of rheumatoid arthritis.
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TCH /N B T i = i T AR RO S &R
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INIRBR R ER/INGE (Peyer patches, PP) |, B/ i 3
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T GBS N A 20 it b | bR AR
JHSE NS L R A T W5 B 4 o e SR A

WiE AR BRI RGN K B B RHE
BPEM . 58N B, GF /N U B A i
(intestinal epithelial cells, IECs) 3 T Toll £ 3Z {&
(Toll-like receptors, TLR) Fl = Z L LU A M & 1K
( major histocompatibility complex, MHC) ik H.
SRIREE D 4RI TgA (STgA) ) TR /N U TG HR ik
95 JFUA ( special pathogens free, SPF)/NRAHLE, I I
B2 bk B2 41 B2 (intestinal epithelial lymphocytes, 1EL)
Fik af T ik I 40 M52 4K (T lymphocyte receptor,
TCR) I/ A K T 4 1S 558 fid 1) TH2 784 5 2 S
WF9E A B 3 /)N B Y o 1B R RE RS A 2 GF /R,
afTCR ZRIAFN Thl J7AF 20 i Zcam 3 m, [e] B b 3801
B2 N Ik B 4E A rh 6 A CD8aB T 4 i B £, CD4 -
CD8 ~ MIXHU/ 1" . ML SPF /MR, GF /MUY
JBLIE CD4 * T 41 B S W A= 2 vt s/ 8 i ™
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TC S RA R E 1 P R AR e Re ,

EHE RS TR/ B e RGN R B M, T
WA i — SR AR R RS 5 RA &
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FAR, B [ 45 )2 S B E Th7 240 it i) 50 o 2> 5 9%
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Tab.1 Animal models of spontaneous arthritis known to be correlated with intestinal bacteria colonization

UNERTES (B s KT R KL 7R CE )
Mouse strains Environmental conditions Mechanism of involvement of arthritis Intestinal bacteria
GF: LRI R KEHT GPTHiLA K THIT iM%
K/BxN No arthritis Production of GPI-antibody e R
X SPF. =i & Th17 cell expansion in the intestine SFB
arthritis
S TGS s % TLR 2 TLR 4 o s
CraL iR THI7 A0 2 % Treg A0 AL
- No arthritis L Lactobacillus
IL-1Ra i e Activation of TLR2 and TLR4
CV: TR . KU FE TR
. Th17 cells increased, Treg cells decreased . .
arthritis Bifidobacterium
GF SPF. X & A & s it T 20 s Ak
SKG No arthritis BT 19 58 R A S N B TRT
CV. KPR Production of auto-reactive T cells Prevotella-dominated microbiota
arthritis Activation of innate immunity by fungi

. GF . JCH 3 ; SPF . AR FAR S ; OV . 538 3h ¥ ; GPT. i4505-6 BERR S MM ; SFB . 4377 2R B ; TLR : Toll #£32 44 ; Treg cells: JAT5 P T
A ; K/BxN . WA -6 BEIR ST A4 (GPL) T 432 /RS /N TL-1Ra ™~ L TL-1 SZ2ARFE B0 3L 8wt B /N B,

Note. GF: germ-free; SPF: specific pathogen free; CV :Conventional; GPIL: glucose-6-phosphate isomerase ; SFB: segmented filamentous bacteria; TLR :

Toll-like receptor; Treg cells: regulatory T cells; K/BxN: Glucose-6 phosphate-isomerase ( GPI) T-cell receptor transgenic mice; IL-1Ra~"~ ; IL-1 re-

ceptor antagonist gene knockout mice.

SKG /INERTE 0 0] 35 451, AT H B B Rk
WA TR P A I R R K SF TL-6 (e #E Th7 73
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P05 S 1Y 75 48 (adjuvant arthritis, AA ) 581 |
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BB Nef 1 5878 /N B, 5 5 20 20/ )N BURH B X I 52 5
TP R (collagen-induced arthritis model, CIA)
Gy BRI, HR AR AL R — 0

ARUEE W5 KB CIA BB/ CIA HiE
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CIA #8018 TR BF 2 0 /N R, JiT e i fili
B/ CIA & A8 vy G R ™ R B e | 1ff,
W IL-17 ik S BNE Thi7 4H Y L B & (P <
0.05) gk, Horp AR FHALE OF A0 2 A ik — 20
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25 RA ZRBEBEVLE

RA J2fH—FP i T 4N =M A S50
PEMEPG . Th17/Treg 4 il 25 i 76 RA & Ho ke 31
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Th17 ZHHIHEIN B TL-10 533408122 1 55 400 B
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