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23, IL-23) 49 mRNA &k, &% A X FIPIKAE ER A BARE, X T L85 s Bt 24K 5k
AP ERBFLL O F & Br W IL LR Y BB M FE AR 3T R B8 | e 8 BT Ak B AR Ak O34 st R 4
A BB (P<0.05) ;AR a0l K Ao 25 B B 7 | 4L 3228 Wk Th17 4m Bl v ) 4% 34 18 409 2 4% ( P<0.05) , Treg

2 Rl Y ) B 3T R RO R F 35 (P<0.05) 5 Bl B, 4L 32 20 2 ik TNF-o IFN-y & ik 5 x¢ B 2048 b 9 2 4K ( P<0.05) ; %
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Effects of CD300c-Ig on joint injury in mice
with collagen-induced arthritis
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Abstract . Objective To investigate the effects and mechanism of CD300c-Ig on joint injury in collagen-induced arthri-
tis (CIA) mice. Methods To construct the CIA model, DBA/1J mice were immunized on day 1 and day 21, and
then randomly divided into the treatment group and control group, with 10 mice in either group. Mice in the treatment
group were intraperitoneally injected with 100 pwL of 20 wg CD300c-Ig once every 3 days for 6 times, with a total dose
of 120 pg; mice in the control group were intraperitoneally injected with control Ig of the same volume once every 3
days for 6 times. The degree of swelling in the joints of the extremities was observed and the arthritis index score was re-
corded. Forty days after the initial immunization, the spleens of the mice were taken to make single-cell suspension, and

the expressions of T regulatory cells ( Treg) , T helper cells (Th17) , tumor necrosis factor-a ( TNF-a) , and interferon-
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v (IFN-y) were detected with flow cytometry. The lower limbs of the mice were taken, decalcified, and sliced for he-
matoxylin-eosin staining and safranin O staining to visualize the pathological features of the joints and to score them.
The mRNA expressions of forkhead box protein P3 (Foxp3), interleukin-17 (IL-17) and interleukin-23 (IL-23) were
detected with fluorescence quantitative PCR. Results The degree of joint swelling and Al in the treatment group were
significantly reduced compared with those in the control group. Hematoxylin-eosin staining and saffron O staining
showed that the proliferation of synoviocytes in the synovial joints of the treatment group was reduced, and the forma-
tion of vascular cataracts and the erosion of bone were significantly improved ( P<0.05). Flow cytometry showed that
the proportion of Th17 cells in the spleens of the treatment group was significantly lower ( P<0.05) while the proportion
of Treg cells was significantly higher ( P<0.05). The expressions of TNF-a and IFN-y in the spleen of the treatment
group were significantly lower ( P<0.05). Fluorescence quantitative PCR showed that the mRNA expressions of IL-17
and IL-23 in the treatment group were significantly lower. Conclusion CD300c-Ig can reduce joint injury in CIA mice,

and the mechanism is related to its regulation of Th17/Treg cell balance and inhibition of inflammatory factor release.
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B A ST R SR T AR AT
2 4K-1( programmed Death Receptorl, PD-1) /4 fifi
PR PEFET-BL AR 1 ( programmed cell death 1 ligand
1, PD-L1) 4% B7 M5 AR 7EJ A F H B S e PR
S T RAFRRCR 45 BT RIGE R PUiAR Bl iR ok
ZR OB HGE Y CD300c S B AL T 248 a4 il
I3 EIEAR R IR BT R L 0L . AN TR 2 i
W RS & R £ CD300c IgG2a Fe
(CD300c-1Ig) fil & #& M, - & . CD300c-Ig 7 i i
S HAZAREE S JH T S A M S V7, P45 Treg 40 it
%35, % F CD300c-Ig 1) A & #F 5%, U H &
CD300c-Ig X [ B 4 18 #5293 5 W 1) F 52 e /012
A 5% 38 o H B RE F X5 R (collagen
induced arthritis, CIA)#5%1  CD300c-Ig &b B /N,
WLEE G 9 401 0 0 B2 BE, R U B BhME T ZH M 17
(T helper cell 17, Th17) J&35¢ T 400 (T regula-
tory cell, Treg) . M J8 ¥ FE Al F-o ( tumor necrosis
factor, TNF-a) . T L & -y (interferon-y, IFN-vy) &
NEKAHEFE H P3( forkhead box protein P3, Foxp3) .H
YA 2 17 (interleukin 17, IL-17) F1 [ 40 A &
23 (interleukin 23, IL-23) mRNA [ % ik, 8 i
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Wy 52 56 48 BE# AL ( NSFC : NO.2022-531) , I 4a 35 T
IR —BERR I R A o BE B i S it 52 r
1.1.2 FEEH S5

V5 CIA SRR 96 [X 58 24/ 57 (F5881) il
A a i AL (F5506) 19 H £ [ Sigma 23 A, 4
IT Y Jig it & 1 (20022) 1 F 3 [E Chondrex 23 Fl;
FITC-#iL /) Bl CD4 4 fA& (100406 ) . APC-4i /> i
CD25 i (162106) \PE-Hi/]N Bl 3k 2 11 IR 18 i
M 5% N ¥ P3 ( forkhead/winged helix transcription
factor p3, Foxp3) #iL {& (126404 ) F1 PE-HT /) iR
IL-17A$i (506904) . PE-Hi/INEL TNF-a(506104) .
APC-HT/MR IFN-y T4 (505810) H114 [ 3¢ [/ Bio-
Legend 22 H] ;& RNA $2HGR57 & A H A TaKaRa
/A7) ; SYBR Green 1 [ 3% [# bimake 2% &, LSR-
Fortessa Ji =4 il 43 B {3 B 32 [ BD /A 7l ; Nano-
drop2000 8 13 & 43 o6 Ot B2 3+ A 3¢ E Thermo
Fisher Scientific /A ) ; Roche LightCycler 480 5L 4¢
J65E 1 PCR {0 H #fi 1 Roche 2 ] ; BX63 1F H 7¢
SR A H 7R Olympus 22 H]
1.2 Fik
1.2.1 &4 A CD300c-Ig Fil& 2 1 H 5

N CD300c 1 A A1 235 44 35k e B 31 5 A7 /D B
IgG2a 18 5E X ) pCMV6-AC-FC-S ik #Hfkh,
AR B Y HEK293F 41 i, 41 7= 4= CD300c-
IgG2a( CD300c-Ig) fl &5 1, FH protein G Sepharose
4 Fast Flow J7 75 ISR 4000 LW il i, 2
ali th (1 25 R Western blotting J5 75 #4756 1E , H
LB W22 SCHR (5] .
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1 2 i Ji 2 (1 A AR RBRIR B FLAR S E AT WK S g /)N
L, 7E /N BB AR BB B2 T 4 100 pL FLAL T 26 21
KK I AT AL 5 4 TR 8 SRR
HELAL S PR g /N B, N B AR R R A
100 pLIR & e B FLALR . SRR E N 20 H/)
SUBERL > R AL BRLE AT R A4 10 H, 726 2 IR
G J , Ab BN BRUBE B 1 41 20 e 19 CD300c-Ig
100 L, %F BB 20 /1N BRUBE s v 93 40 5] 5 5 B9 control
Ig,1k/3d, 36k,
1.2.3 AL VS

TESS 2 s /NS R 1 d X /)N B
P53 AL PEA R 5 %, 0 23 IR, LW A4 K&
JRK 5 1 43 /NI G A 5 B R AT K ik, A A ]
KATHIE 52 49« BN G B A2 B At 30 21 K i
JHK 53 43 BROCTY LUR IR R 20 ik, O 1R B OG22
T 34 53 BN 3 (BLFEEROC T TE N Y ) & 21 K i ik
JEHAEA B S DI ReFE S . AL W45 B /N BR DY e
KPR Z M, B By 16 417
1.2.4  SRAWA0 AR LRI Treg , Th17 4i i K

CD* T 41ffg TNF-a \IFN-y {31k

/NERBEARIE S, BB BB , 8 AEFLAE R 40 um
B TRTIE I b HEAT RIS ok uE A0 R A
RS2 LB, TN N PBS K 20 i %5 5 L R 1 x
10° 4~/mL, B4R A BP &, 545 50 L,
Jn 50 pL JEC S A2 s, o il i T gk, Treg 4f
RS . K5 100 L Y (o 2% shyf i A EP 4 5 2 40
Jig, 3 fin A CD4-FITC HI CD25-APC Hia, i & vk
I EEEAR Y 30 min, BPYE 2 VR, DA R SR]  3EE
HEATIFE T 30 min, M B PE MR Ph e 2 UK, DA 2 pL
Foxp3-PE i f&, k't 44 {5 30 min, % B U6 WL vh 1k

2 ¥k, Th17 40 &% TNF-a IEN-y ¥ . %5 100 pL
GEM I A B AN, I A CD4-FITC $ifdk, vk -
A, BG4 30 min, PBS #E 2 WU, AR
Y, I E 30 min, i BE R MR AT 2 Yk, 43
A 2 pL 4 IL-17A-PE . TNF-a-PE #l IFN-y-APC #i
P EEOEIFE 30 min , BRI phR AN 2 R, A
WA MR 1 mL B,
1.2.5 RAGAM -y ta R O YetaykRibs
AT LA G

BN T I FBRETT LA B2 1 om AR, 25
W B 1) B R AL ik & T IC #4711 Bouin's [ 5
Wt 24 h,37 °C 13% EDTA( pH 7.4) Hjliiss 7 d,
AN R, VIR @9 AKE-PH e e K K/ 21 O
gutt, 3R 3 O AE WA T LSS 45 /N BROC T I
JEE ACE U T AR G A AR LS I A 55 T
BRI, AR SR 6 | #EATPESIFIC 5%, 1 40 3
B35 22 BAZ A MO I 5 2 3 T T T DL PR A 40 i
B S B B 53 20 A UH SR A i R | i
EEIL, G AR IUE ;4 7 I Z A
JOIE LS5 T 4E R UUE B R
1.2.6 RS0 56 6 i 4 W Foxp3 \IL-17 Al

IL-23 mRNA #ik

AR5 /0N SN JOE 2 2 42 B S RNA, 306 5% 5
cDNA, 5% 75 W3 1, F|H SYBR Green qPCR
Mix #175¢ € &t PCR, R 45195 C A2 Pk
5 min,95 CZEM: 10 5,60 C &k 10 5,72 T #Efd
20 s,40ME, N2 K h GAPDH, it & Pl s
SRPNEEA LR Y1 AR ER 3 KT,
AR CT 18, 35 Foxp3 IL-17 1 IL-23 )
AR IR IR,

x1 51YF5
Table 1 Primer sequences

T 519 A1

Foxp3 F:ACCTACGCCACGCTCATC R: TCATTGAGTGTCCGCTGCT
IL-17 F:ATCCTCGTCCCTGTCACTGC R:ACATGCTGAGGGAAGTTCTTGTC
IL-23 F.:GAGCAGCAACCCTGAGTCCCTA R:CAAATTTCCCTTCCCATCTAATAA
GAPDH F:CGGAGTCAACGGATTTGGTCGTATH R:AGCCTTCTCCATGGTGGTGAAGAC

1.3 SritsahiE
R SPSS 23.0 Seib i rF. Ehkyepmy 2 R

Shapiro-Wilk 1E 25 PE 46 56 H. 77 22 55 ¢, W4 FH 3 fid
X ¢ K5, G5 H DL xxs 7R, A0 R IESME{HZE Levene
Ky 7 2278 5%, 8 1 welch A% 1E J5 M9 IEBLAT ¢ 46
%, P<0.05 WZERAGIH R,
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W AR (P<0.05) . TLEEI 1,

B
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Figure 1

2.2  CD300c-Ig XI B2 A Th17/Treg £ B Eb 5 B9
E} m-']
A3 RE ) CD4 T 40, Foxp3* CD25" ft 3%

Effects of CD300c on joint morphology (A) and arthritis index (B) in CIA mice ( "P<0.05 vs the treatment group)

F 1 B B T (P<0.05) . DL 2,
2.3 CD300c-Ig Xf CIA /MR CD4'T £l AR TNF-a,
IFN-y FiEHI 0

Treg 40/l ,CD4*IL-17A" T 40}/ C3% Th17 4001, At X RAAR L, AL P4 CD4" T 4 i TP TNF-a
PRE 5 XS BRZHAH LE, Th17 (CD4"IL-17A") 4L L 5] TFN-y Rk H] B AR (P<0.05) . LI 3,
I B B ( P<0.05) , Treg( CD4* CD25" Foxp3 ™) 40 iy
A B
Xt BE 2 PLE kS| Xif HEZH AbFRL
8.58% ] 23.6% 1
3 21.40% E 7.74%
u? —
CD25 CD4
2 CD300c-Ig X AT Th17/ Treg 4 AL AR
A: Treg 4iiJfd; B: Th17 4l
Figure 2 Effects of CD300c-Ig on Th17/Treg cells of the spleen
A Treg cells; B: Th17 cells.
A B
HARAL i AL ahamzl
‘ 3 | 1 1
7.50% E E
] ] 13.60% ] 4.95%
3 E
] E 3 1 1
T ] £ 3
é M T T £ dompmr—em -  ESP
CD4 > CD4 >

€13 CD300c % CIA /MR T 4l IFN-y (A) [TNF-a (B) /K F- (5200
Figure 3 Effects of CD300c on IFN-y (A) and TNF-a (B) levels in T cells
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Figure 4 Effects of CD300c on joint histopathological changes in CIA mice
A'; Pathological sections of mouse joints were stained with H&E or saffranine O staining (x100); B: The results of

pathology score ( "P<0.05 vs the control group).

2.5 CD300c-Ig 3t/NRAEAEH Foxp3,IL-17,1L-23
mRNA ik 7Kk F B B0
Foxp3 mRNA ik F/x/DN R AE Treg 40 il 5>
fEAK TL-17 . TL-23 mRNA &3k 75 /)y 5L A
Th17 ARSI, SR 2O GE 45 R, A FEZH
Foxp3 mRNA Fik i i % IAH , 22 5 481
X (P>0.05) , kb3 1L-17 . IL-23 mRNA #ikH&

T IR ZH (P<0.05 ) .
3 1 ®

X 5T %8 ( rheumatoid arthritis, RA) J&—
Tl R 1 A 5 4= B A 1 1 B S e Mo | AR AIE Oy
KATIGPEN IR, R BOCT B AT BT
BT 7E RA MUBFSTE AR b T Ik L 40 B 1 3%
A 8 L 20 i TR 0 7 A ROk R 51 RN AT )
P T AU Y I A B PR R S T 40 S
B AR DT E 2 MG, BB RS A
Jifd (antigen presenting cell, APC) - MHC Il -yt Jii &
W5 T 4L K TCR/CD3 &4 WHH 5 AEH ™
WS —F5 B F 5Kk A APC 1Y BT Kk
T 5IAE T 4000 F A RCiA CD28 Kk FHHZE &
FEAE BB R IS S, i B7-1 \B7-2 5 CD28  CT-
LA-4 254 2R R R o 28 B7 148, CD300
TR R B BT GG, Tk ik
17q25.15 1 7 D FEFE A A, B CD300a~ CD300 g, 7
o E NG B ARAE Th B EEL I VEA ., CD300c X 44
CLM6 LIR ,CMRF35  IGSFI6 ,CMRF35A ") i 4F
WFFE R B, 76 B 400 A% 20 | 15 0 200 B AR 2tk

YA AP 4R S 40 - CD300c 133k, FFIE S
FLAE T 2400 0 S 28 7 28 58 A 5 b Sy SR il 43
RN 1 e NEE < 731 : R S o v
PSRN L K B AT T 40 A S0 78 v A 7 b & 30
FFFEAT CD300c SZ &M AR 5B i 10 1 4 0T 56
WET CD300c-Ig fill & & B 5 T 40 i 3= 1H /Y
CD300c 3z /445 & i 8500 Pk T 240 Mo (9 3 5 5 1%
b, 232 Treg AU 434k, T G328 S I, e
A Ybi e 0/ B IR R TR | 55 S e it 37
L ZIESE CD300c 22 A1) #£ CD4* fil CD8* T 4 fifg I~
Feik , ARG IS 2R KF BES e
CD300c-Ig FJ GEZ: i 28 KU OG5 4 i i e

AL IWFSTUESS , AN Treg 19 LI 7E RA %
B RRAG, I Th17 20 M6 Eb 49 385, 40 A 3 5, 5 3
RA RIEMBG I EEF K 0] 85 Th17/Treg L.
RAGH K Treg 40 AE NS 7306 22 Fi 41 I
40 IL-10 F1 TGF-, i3 &£ 2 Ji PA] o 76 417 i 9k £ 28
Mg AL 175 T e if 37, TR Ko pdi e [ B S e Mg
MR R R T EZAEH ., Foxp3 J& Treg
S 6 5305 ) R S 1 e SR TR T TR ) Foxp3 S RE I 448
Treg 4MME A 4K & B 5 0BETEE", Treg 414X
/DB Foxp3 RIAREINAIILG 76 H B Syt
P s N I sl A 2 v By ] g€ #] . Thi7 410
JRTE A B G ie e i 1 i AR e A 2
— RN, S E A I AZ TR T kB SZ AR A R D
PRTE Th17 40 A5 5 T &k B n, Ik 56 779
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