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Abstract: Objective: To observe the effects of ganoderma lucidum polysaccharides (GLPs) on the proliferation
and inflammatory factor release of theumatoid arthritis (RA) fibroblast-like synoviocytes (RA-FLSs). Methods: After
isolating and culturing RA-FLSs in vitro, two experiments were set up: (DTo observe the effect of interleukin (IL)-17
on the proliferation of RA-FLSs cells, the cells were divided into a negative control group (untreated RA-FLSs), an
IL.-17 group (with 5 ng/mL I1.-17), and a tumor necrosis factor—a (TNF-a) group (with 10 ng/mL. TNF-a, a positive
control) ; @To observe the inhibitory effect of GLPs on the proliferation of RA-FLSs and the expression of IL-1pB and
IL-6, the cells were divided into a negative control group (untreated RA-FLSs), an IL-17 group (with 5 ng/mL
IL-17), and an IL-17+GLPs group (with 5 ng/mL IL-17 and 5 ng/mL. GLPs). After 48 h of treatment, the mRNA
expression of IL—6 and IL—1B was detected by reverse transcription—polymerase chain reaction (RT-PCR). Western blot
analysis was performed to assess the expression and phosphorylation levels of IL-6, IL-1f, and key components of the
mitogen—activated protein kinase/extracellular regulated protein kinase (MAPK/ERK) and Nuclear Factor—kappa
B (NF-«B) signaling pathways, specifically p65 and p50. Enzyme—linked immunosorbent assay (ELISA) was used to
detect the protein expression levels of IL-6 and IL-1f, with OD.s values representing absorbance changes to reflect the
relative differences in cytokine secretion. Cell proliferation was assessed using a CCK—8 assay. Results: (D Whether
IL-17 can promote the proliferation of RA-FLSs (IL-17 group, TNF-a group, negative control group): There was no
statistically significant difference in OD.s values among the three groups at 0 h (P>0.05). At 96 h, there was a
statistically significant difference in ODus values among the three groups (P <0.05) ; the OD.s values of the 1L-17
group and TNF-a group were higher than those of the negative control group (P <0.05), while there was no statistically
significant difference in OD.s, values between the IL-17 group and the TNF—a group (P> 0.05). After two weeks in
culture, The count of cell colonies in the three groups showed statistically significant differences (P <0.05). The count
of cell colonies in the IL-17 group and the TNF—a group was more than that in the negative control group (P <0.05).

There was no statistically significant difference in the count of cell colonies between the IL—17 group and the TNF-«
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group (P>0.05). The relative expression levels of IL—6 and IL-18 mRNA among the three groups showed statistically
significant differences (P <0.05). The relative expression levels of [L-6 and IL-18 mRNA in the IL.-17 group and
TNF-a group were higher than those in the negative control group (P <0.05). There was no statistically significant
difference in the relative expression levels of 1L-6 and IL-1B mRNA between the IL-17 group and the TNF-a
eroup (P >0.05). The relative expression levels of IL—6 and IL—1f proteins among the three groups were all statistically
significant (P <0.05). The relative expression levels of IL-6 and IL-1B proteins in the IL-17 group and the TNF-«
group were higher than those in the negative control group (P <0.05), while there was no statistically significant
difference in the relative expression levels of IL-6 and IL-1B proteins between the 1L.—17 group and the TNF-a
group (P>0.05). @ Whether GLPs can inhibit RA-FLSs proliferation (IL-17 group, IL-17+GLPs group, negative
control group) : At 0 h, there was no statistically significant difference in OD.s, values among the three groups (P>
0.05). At 96 h, the OD.s values of the three groups showed statistically significant differences (P <0.05). The OD.s
values of the [L-17 group were higher than those of the negative control group and the IL-17+GLPs group (P <0.05).
There was no statistically significant difference in OD.s, values between the IL-17+GLPs group and the negative control
group (P>0.05). After two weeks in culture, the count of cell colonies in the three groups showed statistically
significant differences (P <0.05). The count of cell colonies in the IL—17 group was higher than that in the negative
control group and the IL-17+GLPs group (P <0.05). There was no statistically significant difference in the count of cell
colonies between the IL-17+GLPs group and the negative control group (P >0.05). The relative expression levels of
IL-6 and IL-18 mRNA in the three groups also showed statistically significant differences (P <0.05). The relative
expression levels of 11.-6 and IL-13 mRNA in the IL-17 group were significantly higher than those in the negative
control group and the IL-17+GLPs group (P <0.05); however, there were no statistically significant differences in
the relative expression levels of IL-6 and IL-13 mRNA between the IL-17+GLPs group and the negative control
group (P>0.05). The relative expression levels of IL—6 and IL—1B proteins in the three groups were statistically
significant (P <0.05). The relative expression levels of IL.—6 and IL.-1@ proteins in the IL—17 group were significantly
higher than those in the negative control group and the IL-17+GLPs group (P <0.05) ; however, there were no
statistically significant differences in the relative expression levels of IL-6 and IL-1f proteins between the IL-17+GLPs
group and the negative control group (P>0.05). @) Western blot results showed that GLPs could inhibit IL-17-induced
phosphorylation activation of the MAPK/ERK signaling pathway and the NF—«kB signaling pathway. Conclusion: GLPs
can effectively antagonize 1L—17-induced proliferation and inflammatory factor release in RA-FLSs, with a regulatory
effect comparable to that of TNF-a, suggesting that GLLPs may be a potential candidate drug for anti-inflammatory
therapy in RA.
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2. OB M aks, P<0.05,

BIPERT IR TL-17 4 TNF-« 21

[
IL-6 1 24 kDa
IL-1B 31kDa
B-actin 42 kDa

E2 34IL-6. IL-1BEAFRIEETE

2.2 GLPsgEE#MHI RA-FLSs A L1645
221 34HODsERIEF2AGHNMHMEZLELL
B OWEK4, £ CCK-85E40, Oh, 320 ODusoff HLAL,
E BTG L (P>0.05), 96h, 32H ODu.sffi Lt
B, ZRAGITFEX(P<0.05); 1L-17 418 OD.s
{8 159 725 T B Pk % BB 40 K% IL-17+GLPs 4 (P < 0.05) ;
IL-17+GLPs 4111 ODuso . 5 B X B2 L5, 22 5% TC
Gt X (P>0.05) . 3T 2 8 0 4l ML Vs 5k
e, ZRESHFE X (P<0.05); TL-17 4040
IR Z T B R X BB 4] K 1L-17+GLPs 4 (P <
0.05); IL-17+GLPs 41 (/) 40 A 85 7% 4005 B X HR 4 He
B, ZRIGIFEL(P>0.05), #R GLPs fEfg D
il IL-17 % RA-FLSs 3458 66 /1 92 21T . AR 3 1)
UL, TL-17 4140 M % B3 hn, i GLPs T Hilf5 , 4Hi
BRI /b, R GLPs n HIH TL-17 % 5 10 40 i
BB

222 3#HIL-6, IL-1B mRNAHEITRIEELLE I
5, 3HIL-6. IL-1B mRNA M % ik b, 22
SBAGITERE X (P<0.05), IL-174M1L-6. 1L-1p
mRNA FH X 3R 3K 5 35 15 T B X5 BR2H J IL-17+GLPs
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1 (P<0.05); IL-17+GLPs 4% IL-6. IL-18 mRNA
HEXT R IR SR R, ZRB Lg% E
X (P>0.05), /8 GLPs I AT P IL-17 i 51 %
PR S R Rk

%®4 3HOD.sEREH2EBHMMEEMILE (ves)

. oD AT %L
| FEACRE
Oh 9 h ()
BH P Xt e 2 3 0.19£0.02 0.67+0.04" 212+12"
1L-17 41 3 0.20+0.03 091+0.05 44928

IL-17+GLPs 4l 3  0.18+0.02 0.70+0.03" 247+29"

E: OB I1L-174k%%, P<0.05,

BH =% R 41 IL-17 4 IL-17+GLPs 21
’ —~a

E3 34 RA-FLSsigFAEEMR

#5 348IL-6. IL-1p mRNAMERTRIES B (v +5s)

A5 FEACHE IL-6 1L-1B
BH Xt e 2 3 1.00+£0.10" 1.00+0.13"
IL-17 41 3 4.10+0.22 4.30+0.51

IL-17+GLPs 21 3 0.89+0.07" 0.73+0.10"

E: OB 1L-174k%%, P<0.05,

223 3#HIL-6. IL-1pEAHEMERE=ILE W
F 6, 3HIL-6. IL-1B M RILREILE, R
PRG3R L (P<0.05), IL-17THMIL-6. 1L-1B
A X FR Ak 3 E T PR X B4 S 1L-17+GLPs
H(P<0.05); IL-17+GLPs ZH 1% IL-6. IL-1B & [14H
YRGB RS M AR, 2R3 LRI E
X(P>0.05), K4 Bxw, IL-17HKIL-6, 1L-1BE
AT IR INE, GLPs THiS, 1L-17+GLPs 41/
146 IR BE RS, 425 GLPs ATl IL-17 5 S5 4 1k
A B

#:6 34AI-6, IL-1pEAMBAWNRIEELLE (x+s)

24 5 FEAHE IL-6 IL-1B
X el 3 100 + 35" 100 +41%
1L-17 4 3 430+75 520+75
IL-17+GLPs 41 3 72+ 15 11020

. OB I1L-1740k%, P<0.05

BAMEXTIRZE TL-17 41 1L-17+GLPs 41

u

B4 34IL-6, IL-1BEARIKEEE

B-actin 42 kDa

2.2.4 NF-«kBK MAPK/ERK{ESEERXEEARIE
R OESsBax, SHME BRI, 1L-17 2400
%2043 1 p65 . p50 &8 M 457 K BE g, #2715 NF-«B
Bl PG . 2 AR BT 3 1Y p65 . pSO R Ok
WORBEERIL, YA UL B 22 5

6 %, 341 MEK. ERK & & K E A,
RILIA 2552 1L-17 48 p-MEK . p-ERK & 4 4&417
TR FE B8 B M % BB ZH . IL-17+GLPs 20 %, 42 %
MAPK/ERK {5 50T . 1L-17+GLPsZ1/ p-MEK
p—ERK 2 [ 45 JK FE 52 1L-17 41 0 i 55 , R
GLPs #I i T MAPK/ERK 15 518 [H A 5 PR AL 384T o

ELLRIA Bk

1L-17 - + - +

ps0 t —— 0

p-actin -~ 42 kDa
Histone 3 - - 36 kDa
E: ST REAMMATRA, 47 REIL-174

5 BAMXMBASIL-17HMNF-«BERLBEAREER

MEK | o —— ;D

P-MEK | S S o |44 kDa

—
-
p-ERK .. W s kDa
e —

6 3ZAMAPK/ERK{ESEERXBEAREER
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3 itig IL-17 5 G I RAE SN o 8 FB DI L S5 2R i — Ak

RAJE—F A SRy tpans, v SEOC i EA
SURNS M 9 AE , T & R AR RT3 i T R,
R R 2B MR A, TR AR Tk . BN
KATRAE, VASRE Fd B A, 5 HA 2
P e g 2 R A A0 MO 26 0L, RA-FLSs AT K04 [ 3
A A A A i B4, Ik, RA-FLSs
FARVP AR, rT AR 2 Vi 6 i A B T O 1R AR 4R 3
FIBCE FE S, 0 RA LR e, A 19 RA
25 W) N BE B T X ZEEL Y RA-FLSs R HEATIR YT .
RA-FLSs ELR A 30E L v AT 2, (H 0 iF o
KIL, TNFZRVEN 18 RA B K A & i vp 2 1 1 %
PIFEHEVE R, TNF F I 7 AE I DR P B T B IR 9T
ROR, (Bl THEHE S, RS TR H™, 55—
JiT, FERABYRIEHLEI T, SaBE4iHf Th17/Treg 2K I
W FERA LR EZFE A, Th17 4 32 2258 i 5
WA TL=17 G 0F 9 SN, DT I B G P90 1Y)
KA, TR T A 20 A R R

HiC A2 6T GLPs AHEHLH BBFSE, b
A, UMb . B . BUREE . PUBE BRI A0
ARG YE, TEIRIT B G P R0 R 1) 2o A
RHEREAEAP, CLEAG P EE, arimHie kg
0 M B R, IR D e e BREE 1 G A
WAL, GLIEXF i/ N I EALA% 48 i EL A 4 i A P,
ALY R R B R, T RA 45 [ B etk
PEIR B GBE RAE SN, R 32  H T 9 0 M
AYY . AR RE A, GLIREY A LI T
P AN AR M AE TS - BCAR 1 (PD-L1) %3k, #25 PD-
L1 B e BEGUAAR I BT Ra 7 2, s 5 | e i {R
R PR R4 AN RN, CF GLPs £ RA VR YT
R BA S iRIE, HRTIUE RS 1R, s
IAK GLPs 1] i - i RA-FLSs "1 IL-1B f 334",

RUFFREE R B, TL-17 1] e JF RA-FLSs [ 58
KA PN FIL-6, IL-1B Ak, i GLPs T Hifig
R KN o TL—~17 2 RA &I TP 0 SC A A1 26 4 i
B, ] 3% MAPK/ERK {5538 5% & NF-«B {5
530 6 A A A A R R M R . AR AR
SRR, TL-17 2019 ODusofH . A M2 75405 1L-6
IL-1B ) mRNA FHXF 2 35 1 M B AR Rk w4 T
BT R AL, B8 TL-17 ] 42 508 40 i 35 1k 5 205
Vo GLPsAZbHRJS, [IR4EAR¥S TR, Uil H5ht

S GLPs 1] [k p-MEK . p—ERK Y %35 K, i it
pS0 Fl p65 [l A A% E RS, $m H T3 o 17 il MAPK/
ERK S NF-«B {5538 i 00 0E AL RIEN, Wi
RA-FLSs W R 58 5 R B F R, o R At
RIS . HINF-a A, GLPs X IL-171FF 8 R
P 743 0 B A RSO AFGEE 47 GLPs 745 538
PEAE bRl RR EL A 5 AR ) R 28 A0 v A A AL
GLPsfE R KIRZHE, Zabthm . RRERB/N, 7EH
Tl A AT PR Sy I A EE LR, S RAMIIRYT
PEAUEHT L 4> T o AR I HE— 2B BT GLPs 1
FEIEPERSSY . VR A RN 2R, IR RS
IL-17 #5H07) 3 TNF-oc S50 A I A Al R

ZE L TIR, ARBEFEIER] T GLPs {697 RA I £
BCR G, (O3 JL A 5 A 5 ST 8 h AR S h 2
Hoe, HRTE AR GLPs JGIT RA [ HARH BUs s,
X ALBR ] T X GLPs A7 RA AH 3 43 F ML 14 TR AAE
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