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Effect of Jinwu Jiangu Capsules on intestinal flora of collagen-induced arthritis
model rats was analyzed based on 16S rRNA technology
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Abstract: Objective To study the effects of Jinwu Jiangu Capsules on intestinal microflora of collagen-induced arthritis model rats
based on 16S rRNA technology, and discuss the mechanism of action. Methods A total of 24 Wistar rats were randomly divided into
6 groups: control group, model group, Jinwu Jiangu Capsules 0.225, 0.450, 1.350 g/kg group, and methotrexate (0.001 g/kg) group,
with 4 rats in each group. Except the control group, the other groups were given relevant drugs intragastrically after the preparation of
collagen-induced arthritis model. During the administration, the general state of the rats was observed and the feces of the rats were
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collected, and the rats were sacrificed after continuous ig for 4 weeks. The histopathological changes in joint synovium and colon were
observed by HE staining. Genome DNA of fecal specimens were extracted and the 16S rRNA were sequenced by Illumina Miseq
platform. Sequencing results were analyzed by bioinformatics methodology. Results Compared with model group, the arthritis index
scores of Jinwu Jiangu Capsules 1.350 g/kg group and methotrexate group were significantly decreased (P < 0.05, 0.01). There was no
statistical difference in Chao, observed species, Shannon, and Simpson indexes among the 6 groups of samples. The analysis of
intestinal flora composition and structure showed that compared with the control group, the relative abundance of Prevotella Shan and
Collins and Helicobacter Gest and Favinger in the model group was increased (P < 0.05). The relative abundance of the Lachnospira
Bryant and Small_NK4A136_group was decreased (P < 0.05). Compared with model group, the relative abundance of Lachnospira
Bryant and Small_NK4A136_group in Jinwu Jiangu Capsules 0.225 g/kg group was significantly increased (P < 0.01). Compared with
model group, the relative abundance of Lachnospira Bryant and Small_NK4A136_group in Jinwu Jiangu Capsules 0.450 g/kg group
were increased (P < 0.05), while the relative abundance of Prevotella Shan and Collins and Helicobacter Gest and Favinger was
decreased (P < 0.05). Conclusions Jinwu Jiangu Capsules may play a role in treatment of rheumatoid arthritis by regulating the
structural composition of intestinal flora.
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Table 1 Score of joint inflammation index in each group ( X #s,n=4 )

K RIGE oy
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1A 52 %3 Fa4H

Xif — 0.00+0.00 0.00+0.00 0.00-0.00 0.0040.00
it — 1.75+0.25" 3.25+0.25™ 3.75+0.25™ 4.004+0.00™
o EERE 0.225 1.50+0.29 3.00+0.00 3.50+0.29 3.75+0.25

0.450 1.50+0.29 3.0040.00 3.50+0.29 3.5040.29

1.350 1.50+0.29 2.75+0.25 3.00+0.00 3.00+0.00*
g s 0.001 1.5040.29 2.75+0.25 3.00£0.00" 2.75+0.25%

SXRALE: "P<0.05 TP<<0.01; SERIAILLE: *P<<0.05 *P<<0.01

*P<0.05 ™P <0.01vs control group;*P < 0.05 *P < 0.01vs model group
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Fig. 1 HE staining results of synovial tissue of rat joints
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®2 BAARHEEHNSHMEERSEEEEY ( xts, n=4)
Table 2 Diversity index and richness index of intestinal flora of rats in each group ( X £s,n=4)
5 P F 5 R _ %ﬁﬁ%@z -
Chaol Observed species Shannon Simpson
xif R — 2462.32+200.32 192326+221.62 6.97+0.61  0.95+0.02 0.99
A — 2148.35+65.83  1562.924+56.59 6.23+0.22 0.94+0.01 0.99
SO R 0.225 227353+104.84 1657.86+99.07  589+044  0.87+0.05 0.99
0.450 2138.42+232.01 1627.02+199.44 6.69+0.30  0.96+0.01 0.99
1.350 2431.01+154.12 178542+139.91 6.47+042  0.92+0.03 0.99
PR 4 0.001 187534419353 1403.12+166.52 6.06+053  0.90%0.05 0.99
Stress=0.116 HEZHAHEE, B4 Prevotella Shan and Collins FiliZ
P e 4 J& Helicobacter Gest and Favinger [FJAHX} 3
*%] ) B B E (P<005), TIZ[EJE NK4AL36 group
5 ool 8 SO0 25 gkg (Lachnospira Bryant and Small_NK4A136_group)
s o GrEvaRosogkg?  ARRTEEEAC (P<<0.05). SHIMLIMLL, 4o
= o5 S 1350 gkg R % 0.225 g/kg # Lachnospira Bryant and
YIS Small_NK4A136_group IAHXS 3B RE R (P<
N 0.01). SHIAAAMLL, 4@ % 0.450 g/kg 4H
o 0 1 5 Lachnospira Bryant and Small_NK4A136_group AH%}
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Fig. 6 Relative abundance of flora species at phylum level
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®3 BEARBEEEE DK LB EFLE ( x+s, n=4)
Table 3 Comparison on relative abundance of intestinal flora in each group at phylum level ( X +s,n=4 )

* 2419 -

2H 51 (ji;%i) Bacteroidota Firmicutes Proteobacteria Campilobacterota Actinobacteriota
Xof B — 602900164200  34.6500+58800  3.0300+1.9500 0.2300+0.0100 1.7100+0.3800
it — 59.8000£7.8300 353500164100  1.0600+0.2800 0.2700+0.0300 4.5000+0.7200"
SR 0.225 602400+83600  37.0100+84300  1.0400+0.1800 0.2500+0.0100 0.8900+0.2300*
Jlig 0.450 575200+3.7000  403700+39400  1.1600%£0.1200 0.2200+0.0500 0.3200+0.0300*
1.350 639300+31100  305700%+4.1300  1.2500+0.1400 24100+02100% 0.4400+0.0800*
FH 4 0.001 559000494000  39.3700+95200  1.0600+0.2200 25500+-02100% 0.3800+0.0300*
2H ) (j?(;ii) Desulfobacterota Spirochaetota Acidobacteriota Gemmatimonadota Deferribacterota
X f — 0.3600+0.060 0 0.0200+0.0200  0.004 0+0.0100 0.0020+0.0100 0.0200+0.0100
it — 0.4200+0.1500 0.0050+0.0020  0.0020+40.000 3™ 0.0002+0.000 4 0.0200+0.004 0
SR 0.225 04500+0.1200 0.0040+0.0020  0.0030+0.001 0 0.0002+0.0010 0.0100+0.001 0
I 0.450 0.3300+0.1500 0.0200+0.0200  0.0020+0.001 0 0.000 4+0.000 4* 0.0200+0.003 0
1.350 0.4100+0.1400 0.24004+0.2300  0.160 040.000 47 0.0900+-0.002 0% 0.0200+0.0050
FH S 4 0.001  0.7800+0.2600 0.01004+0.0020  0.060 0+0.000 47 0.0400+-0.0100% 0.0100+0.003 0
ZH 5 Zuill) Fusobacteriota Myxococcota Nitrospirota Cyanobacteria Fibrobacterota
pagis — 0.050040.0400 0.0020+0.0100  0.0010+0.0100 0.0020+0.0100 0.0010+0.0100
eit) — 0.0030+0.001 0 0.0020+0.0004  0.001020.000 1 0.004 0+0.002 0 0.001040.000 2
S gE 0.225 0.0040+0.0020 0.0020+0.0003  0.0010+0.000 4 0.002 0+0.002 0 0.001040.000 2
Jie % 0.450  0.0100+0.0020 0.0020+0.0002  0.001020.000 2 0.0020+0.001 0 0.001040.000 1
1.350  0.01002+0.0030 00400+0.0030%  0.0200+0.003 0% 0.0030+0.0030 0.0040-+0.0030%
FH S s 0.001  0.0040+0.0010 0.0100+0.0030*  0.0100+0.0010* 0.0030+0.0020 0.0100+0.0030*
SRR LE: "P<0.05 TP<0.01; SHMALE: *P<0.05 *#P<0.01
"P <0.05 *P<0.01vs control group;*P <0.05 *P <0.01 vs model group
1003 n PrevoteIIaShan and Collins ™ Roseburia
80 g | HEEH L e mE= n MurlbaCLfIaceae o Preg:)otﬁgaceae NK3B31
£ - E - i = E I E E E = = E A § E Lactobacillus Helicobacter Gestand Favinger
%60— H ' ﬁ I ‘ ‘ ] E [ " o 1l Blautla Marvinbryantia
E 40 I [ I ’ I ’ I l [ I 8 Ruminococcus Staphylccoccus
[ ’ l | l [ ‘ M Clostridia_UCG-014 M Fusicatenibacter
J I Ill I | | " s oo WG-S5
o Al A2 A3A4 B1B2 B3 B4 C1 C2 C3 C4 D1 D2 D3 D4 E1 E2 E3 E4 G1 G2 G3 [é' 4 Bacteroides others

E7 BAKFLOERIMENFEE

Fig. 7 Relative abundance of flora species at genus level
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x4 BAXFRHEERERBKEEMEMEELE ( x+s, n=4)
Table 4 Comparison on relative abundance of intestinal flora in each group at the genus level ( X +s,n=4 )

Vi) Prevotella Shan
2 ) Muribaculaceae Lactobacillus Blautia Ruminococcus
(g-kg™) and Collins
X HE — 24.2300%6.3300 29.220047.1400 3.2100+1.2200 20100413900 1.7400%0.8000
TR — 32.0100+2.340 0 22.2700+4.2100 3.7400+1.3500 72100453700 4.1100+2.3300
&9 EE 0.225 31.9900+12.8500 22.6400%5.6100 11.8100+£6.7000 1.2400+0.7100 1.2200£0.3300
i3 0.450 12.6600+7.070 0% 35.800 0+5.560 0 9.5700+4.3000 1.8300+1.2200 4.1600£29100
1.350 30.6200%10.5000 24,560 018.260 0 3.6100+1.2000 1.0500+0.1600 1.9100+0.8000
FR s 0.001 28.7900+11.5500 16.520 04-5.690 0 26000+1.3300 35000+1.3200 2.3500+1.5500
2H 5 I/ Clostridia_UC  Lachnospira Bryant and . . Prevotellaceae_
(g'kg™) G-014 Small_NK4A136_group Bacteroides Roseburia NK3B31_group
o He — 1.8100+0.7300 3.5700+0.6000 1.4400+1.1000 1.3300+05100 0.330040.1000
LY — 1.3000£0.3100  0.5400%£0.190 0" 1.1200+£0.3000 09700+05800 0.7700+05200
&g 0.225 1.3600%0.3300  2.360 0£0.120 0% 0.5000+0.1200 21500+1.0000 05500+0.3700
N3 0.450 4.7300+1.9500 1.190 04+0.110 0% 2.7400+1.6700 12800404300 0.140040.0700
1350 2.4700%0.6100 0.8900+0.3800 1.4100+£0.2700 12300+0.7200 21600411100
FH S RA 0.001 3.3800+25800 5.3400+5.5600 6.400 0+3.980 0 17600+12100 23000415300
7/ Helicobacter Gest ) ) S
205 . Marvinbryantia Staphylococcus  Fusicatenibacter UCG-005
(g-kg™) and Favinger
PO — 0.330040.1000 5.0100+4.6100 0.004 0+0.0030 0.0020+00010 0.0200+0.0100
LAY — 0.7700+£0.1400"  0.150 0%0.100 0 0.0100+0.0100 0.0040+0.0020 0.0010+0.0002
&g 0.225 0.5400+0.3700 0.1400+0.060 0 0.0100+0.004 0 0.0020+0.0020 0.0100+0.0100
iing3 0.450 0.140040.0700* 0.100 040.0200 0.004 0+0.002 0 0.0020+00010 0.0100+0.0100
1350 2.1600+1.1100 0.0900+0.0700 0.0100+0.0100 0.0030+0.0030 0.0100+0.0100
FH S RA 0.001 2.3000+1.5300 0.0300+0.0200 0.0200+0.0100 0.0030+0.0020 0.0010+0.0010

EXIRAE: "P<<0.05; SHUAHE. P<0.05 *P<0.01
P < 0.05 vs control group; *P < 0.05 *P < 0.01 vs model group

Ji B 5 25 I35 TT LA N 28 KGR 5% 7 98 2019 I i
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Actinobacteriota [*JAH = & 1 &1, Acidobacteriota ]
FHXT = FEFRAC; SRR L, 458 k3 0.225
glkg #H Actinobacteriota [ #H X = BF [ K
Campilobacterota. Acidobacteriota. Gemmatimonadota.
Myxococcota. Nitrospirota. Fibrobacterota %32
7.

B R A PR 2 AR B DY Prevotella
Shan and Collins I Muribaculaceae. 5%} R ZHAH L,
TR ZH AR 6 = FE B = () B BE A Prevotella Shan and
Collins 1 Helicobacter Gest and Favinger, F#KHIH
Lachnospira Bryant and Small_NK4A136_group. 5
FERIZHAH LY, & S a3 S 25 AR X = BE 3G & 1
B #£ A Lachnospira Bryant and Small_ NK4A136_
group 1 Helicobacter Gest and Favinger; [#{%HI4A
Prevotella Shan and Collins.

Prevotella Shan and Collins B4R T 1EH A
PRI R AR FEIE ST, A2 IR A0 WL
— P ZAFEURTE . Scher ZERAMF ST AR RIE K
W19 B H PR SR R, RIRR T RS
14511 Prevotella Shan and Collins b g B3 55
NE8ME, BZiBT MR R REEZ,
Prevotella Shan and Collins A 4528 KB 15 4
MIRAERE XS AR e R —5, B
Prevotella Shan and Collins fRIAHXS 2 EEE, M4
g B e e 4 25 H RE AR AN [ FE P FEAIX Prevotella
Shanand Collins & &, i1 4 5 il IR & n] fid i
#0#1] Prevotella Shan and Collins #3512 5 175 59
TR KRIP RN, HEAAMERAYSESE—P
it

Helicobacter Gest and Favinger H4& 51 & WA | T2
M2 EM T BN E 2R, 58m. B
. BERSTLZHLMRGEMREIIMK, HE%R
P2 N ) e AT RS BUR ML — o ISR I AT
R A TR AT B 2 R DT 98 ) R AL i 5 )
FHIG, Zentilin ZE23NIE SCAR B | WRAT 1 7T BRAIR S
PR ST A (R P B AR B . AN 7045 R 53X T
WFFEARE, AT X2, BERI4H Helicobacter Gest
and Favinger FAHX 3= FERG 7 o 106 B T8 A, 4>
13, {ek - s BE 45 24540 Helicobacter Gest and Favinger ()
FHXTFRERRAC. DRI, 40T 4 O vy JIR 38 ] Read i
#141 Helicobacter Gest and Favinger [ &t 241
RIEH.

Lachnospira F] g Jy— M E At i, REfig S

N

5 Z MK G . Coras Z&RAR)H 71 3R B
U ARG BT 2G5 28 R 51T 4% A8 I I PRORE
Ko BEERL BRIRFHTERE. IFEE. B
PR J FE R 2RI 5 950 i B FE B A O, T T R
SR B E TR 2R (R Sl B 9T K
I N2 R 22 IKPTAR B (CCP+) ZH A fr) FEBK
PR B PN R TR AR X W B A 0, DR SR R R
1 28 PARSE N FHE o IS ) 3 e 4 B 1 A I AR
B WA TR T TR e B [ X DI P A R SRR
T2 5 8 AR R T5 28 I AR F2 28] AT 55 [R] A
REIESZ DL A5, BEAYZH Lachnospira Bryant and
Small_NK4A136_group [ AH X = B #H %85 B 28
PEAC, MeS@EyRESAHABRBAEE
Lachnospira Bryant and Small_NK4A136_group ¥4
YRR, D@ R IR Al 5 Lachnospira
Bryant and Small_NK4A136_group ] & #1125 X,
W82 2 AR AL [ REE A5 3 — 2 o

g b, & R B ] R I BE n i 1E A
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