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[ ZE] 4 &0 RGVEREAE (systemic sclerosis, SSe) I Y5 2 M P 5~ 1k 33% , $R 0 H AT BEAY I ZEHLE . & %
W Bk 30 {3 SSc f: 35 T 80 {3 1 %ok HRZEL Iff i Fn A Ji] i B~ A% 41 il DNA, 5 B SSc 45 Jo 45 I Jifi 7] J5T 95 28 (interstitial
lung disease, ILD) 43 SSe 4-3f: ILD 41 % SSc A4 31 ILD 41, MR45 F7 k57 BAREE 4 J ik 18 1tk 28 5 M 1AL ( diffuse
cutaneous scleroderma , dcSSc) ZH F1J&) PR M 22 Ge PERE AL AE (limited cutaneous scleroderma, 1eSSc ) 2H , AR P& SSc £ - If. i
TR S AAAEPUIn N A -1 Ui CERHE Sel-70 HTiA) , 43K SSe Sel-70 ( + ) 2} SSe Sel-70( — ) 4. ffi /] Luminex
MAGPIX £l 2 4l Bio-Plex Pro Human Cytokine 27-plex Assay 12075 £ I ML #5 H 19 27 R4 i I 7 (40 M A 3%
(interleukin, IL) 1B (TL-1B) \IL-1 Z{&FEHi 7 (interleukin-1 receptor antagonist, [L-1ra) \IL-2 IL4 IL-5 1L-6 IL-7 IL-
8 IL-9 IL-10 .IL-12P70 \IL-13 \IL-15 [IL-17 FgPEEF 4k K K 7 (basic fiber growth factor, BASIC FGF) | REERPERL 4N i
FAAL IR T (eotaxin) LA ML AE Y% 31 18 K 1 ( granulocyte colony stimulating factor, G-CSF) 7 2 Jfu- 5. W 40 it 48 V% 1 i
[AF ( granulocyte-macrophage colony stimulating factor, GM-CSF) , T3t % + (interferon-y, I[FN-y) AT EIHFFHEH
10 (interferon-gamma induced protein 10, 1P-10) | BA4% 40 M #4 £k 25 19 -1 ( monocyte chemotactic protein 1, MCP-1) | A E
W40 2% 1 25 1o macrophage inflammatory protein-1o, MIP-1a) A E EAN %4 26 4 1B ( macrophage inflammatory
protein 18, MIP-18) | AIfil /M AT A4 A= K [F-F BB (platelet-derived growth factor BB,PDGF-BB) ¥ 7 #i% IE % T 401
ZEIR AN WA 4H g I F (regulated on activation in normal T-cell expressed and secreted, RANTES) | il 83 IR 3E K] T-
(‘tumor necrosis factorar, TNF-o) FI LS P B2 A2 4K PRI ( vascular endothelial growth factor, VEGF) , ] i Illumina 450K
ARSI B A 0 D DNA 4 BE PRI 2H FR B s 8 A, 8 R - 5 1 % BRALAH oA, 12 4t Jifg P51~ ( BASIC
FGF eotaxin ,G-CSF .GM-CSF IFN-y IL-18 IL-1RA IL-6 .IP-10 . MCP-1 ‘TNF-a il RANTES) 7 SSc th %35 B 5. 7+ 55
(P<0.05), IL-5 7£ SSc IRIKFFMN(P <0.05) , HARANMI P 733k 22 5 EGe 1127 7 Lo 5 1eSSe A HLEL, 9 Fhaf i
P (eotaxin IL-5 MCP-1 IL-2 .RANTES .IL17A IL-8 .MIP-18 1 PDGF-BB) 7& dcSSe 41145 , (02 S50 24 15 X
15 8Se A ILD GLHTHAE 115 75 SSe 2&3F ILD 411875 18.2(172.97) ng/L vs. 2.03(0.05) ng/L,P <0.05]; 5
SSc Scl-70( - ) A AH He 4, IP-10 7E SSc Sel-70( + ) ZH K IAREME[ 1 030(2 196.6) ng/L vs. 1 878(2 964) ng/L,P <
0.057, Zy#frIfLids 40 Mo X 7 5 21 40 E T % 2R (erythrocyte sedimentation rate, ESR) | C Jz Jij & [ ( C-reactive protein,
CRP) {261 % B0, 1L-6 15 ESR TEAI (r= 0.04, P= 0.017); MCP-1 (r =0.49, P =0.043) fil MIP-IB(r =
0.41, P =0.007) 5 CRP IFEAHIC, 4047 240 M K+ B B Ak A 55 A8 4k, & B IL-10 TSSI500 [X fY cgl 7744604 IL-
12P70TSS200 [X 1 ¢£06111286 IL-1@ TSS200 [X [ cg07935264 IL-1 ra TSSIS00 X [f] c£01467417 1L-1 ra 5'4F BHIFIX
HJ ¢g03989987 Fil VEGF TSS200 X[ ¢g21099624 142K ML, # % :SSc B MG A AE 2 Fh 40 iR v 224k, B2
LR AR5 B IR A2 AR BE I 2T 4R 56, Z R A R 7 ik 2 WAL 4
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ABSTRACT Objective: To analyze the expression profile of serum cytokines in patients with systemic
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sclerosis (SSc) and explore its possible regulatory mechanisms. Methods: Serum and DNA of peripheral
blood mononuclear cells were collected from 30 SSc patients and 80 normal controls (NCs). According to
the presence or absence of interstitial lung disease (ILD) in SSc, the patients were divided into SSc with
ILD group and SSc without ILD group. According to the degree of skin involvement, the patients were
divided into diffuse systemic scleroderma ( dcSSc) group and limited systemic scleroderma (1cSSc)
group. According to the presence of anti-topoisomerase-1 antibody (anti-Scl-70 antibody) in the serum of
patients with SSc, they were divided into SSc¢ Scl-70 ( + ) group and SSc¢ Scl-70 ( =) group. 27 cyto-
kines in serum were detected by Luminex MAGPIX detection system and Bio-Plex Pro Human Cytokine
27-plex Assay kit: interleukin-13 (IL-1B), interleukin-1 receptor antagonist (IL-1ra), 1L-2, IL4, IL-
5, IL-6, TL-7, 1IL-8, 1.9, IL-10, TL-12P70, IL-13, IL-15, IL-17, basic fiber growth factor ( BASIC
FGF) , eotaxin, granulocyte colony stimulating factor ( G-CSF) , granulocyte-macrophage colony stimula-
ting factor (GM-CSF) , interferon-y (IFN-y) , interferon-gamma induced protein 10(IP-10), monocyte
chemotactic protein 1 (MCP-1), macrophage inflammatory protein-1oc( MIP-1a) , macrophage inflamma-
tory protein 13 ( MIP-1B), platelet-derived growth factor BB ( PDGF-BB), regulated on activation in
normal T-cell expressed and secreted (RANTES) , tumor necrosis factor-ac (TNF-a) , and vascular endo-
thelial growth factor( VEGF). Methylation sites were detected by Illumina 450K methylation chip. Re-
sults: Compared with NCs group, the expression of 12 cytokines ( BASIC FGF, eotaxin, G-CSF, GM-
CSF, IFN-y, IL-1B, IL-1ra, IL-6, IP-10, MCP-1, TNF-a and RANTES) in the SSc group significantly
increased (P <0.05), IL-5 was decreased expression in the SSc group (P <0.05), there was no signi-
ficant difference in the expressions of the other 14 cytokines. Compared with 1¢SSc group, 9 cytokines
(eotaxin, IL-5, MCP-1, IL-2, RANTES, ILI7A, IL-8, MIP-18 and PDGF-BB) increased in dcSSc
group, but there was no significant difference. Compared with SS¢ without ILD group, IL-15 increased in
SSC with ILD group [ 18.2(172.97) ng/L vs. 2.03(0.05) ng/L, P <0.05]. Compared with SSc Scl-
70 ( —) group, the expression of IP-10 decreased in SSc Scl-70 ( + ) group [ 1 030 (2 196.6) ng/L
vs. 1 878 (2964) ng/L., P<0.05]. The correlation analysis of serum cytokines with erythrocyte sedi-
mentation rate (ESR) and C-reactive protein ( CRP) showed that IL-6 was positively correlated with ESR
(r =0.04, P=10.017), MCP-1 (r=0.49, P= 0.043) and MIP-13 (r= 0.41, P = 0.007) posi-
tively correlated with CRP. By analyzing the changes of methylation sites of cytokines, it was found that
cgl 7744604 in 1L-10 TSS1500 region, cg06111286 in IL-12P70 TSS200 region, ¢g07935264 in IL-1 B
TSS200 region, cg01467417 in IL-1ra TSS1500 region, cg03989987 in IL-lra 5" UTR region and
¢g21099624 in VEGF TSS200 region were all hypomethylated. Conclusion: There were different cyto-
kines expression profiles in the serum of SSc patients, and the altered cytokines were correlected with the
degree of skin damage and pulmonary fibrosis. Many cytokines were regulated by methylation.
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1cSSc 20 10 f4i]; A4k SSc [ IfLIE & B AFE DT A
F A1 HTR CRIHT Sel-70 $T4k) , 73k SSe Sel-
70( + ) #H 20 1] K&z SSe Sel-70( - ) 2H 10 451, 80 4 1E
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1.2.1 45 m ot A SEgaics 30 i SSe
£ S 80 1] 1E X B4 1M ¥ , R A Luminex MAG-
PIX #; | 2 45 ( MAGPIX, Luminex 2\ &), 35 [) FI
Bio-Plex Pro Human Cytokine 27-plex Assay &7l &
(Bio-Plex, Bio-Rad 23w, 36 &) , Z0#fr MLIFFEA Y
27 M R F TL-18  TL-1 SZ K45 415 (interleukin-
1 receptor antagonist, [L-1ra) (1L-2 1.4 1L-5,1L-6,
IL-7 IL-8 . IL-9 \1L-10 . IL-12P70 \IL-13 | IL-15 \IL-17 |
Wt 27 4 4= B R F ( basic fiber growth factor, BASIC
FGF) &R PR 40 il i AL P 5 (eotaxin ) hr 20 ifd 4
P R F ( granulocyte colony stimulating factor, G-
CSF) R 1520 45 94 01 R -  granulocyte-
macrophage colony stimulating factor, GM-CSF) | T-#f
% v (interferon-y, IFN-y) | A T EXIFEFHEH 10
(interferon-gamma induced protein 10,1P-10) | BAF% 4
fu a1k 2 -1 ( monocyte chemotactic protein 1, MCP-
1) ANEm4E 2% 4% H 1o ( macrophage inflamma-
tory protein-lo, MIP-1o) . A\ WEA i REE H 1B
( macrophage inflammatory protein 18, MIP-18) , A Ifil
N AT AE A2 KR F BB (platelet-derived growth factor
BB, PDGF-BB) JH 173 1E 4% T 411 25 R4 W4
il Bl -F ( regulated on activation in normal T-cell
expressed and secreted, RANTES) | i 987 3£ 7€ [H] F--a
(tumor necrosis factora, TNF-oo ) I Ifil 48 PN {7 A= K

F-(vascular endothelial growth factor, VEGF) , fifi F
xPONENT 4.2 #f4 (Luminex 23 7], 38 [ ) 2 A5 i
I A N F B (ng/L) o
1.2.2  JEH4H DNA HEEAE i R4
DNA HIEA AT 7 e AR © ke e,
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40l DNA, #) ] lumina 450K F 34kt B (Infi-
nium , llumina 2\ &) , &) f] 435 K 4H 485 000 4~
CpG fimio SEEPRRINT < i ] EZ DNA ARkt
5914 (Zymo Research Corp, Zymo Research /\ #], 38
) K 1 g SR MLEAAZ AL DNA 1784k Gy o A0
i, AR 3.5.1 344 (Bell Laboratories 5245
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#] [ 200 nt & 1 500 nt) 5'4EFIEX (5'UTR) 5
1AM T IX R F AR 3 JEBIEIX (3'UTR) .
1.3 geitsath

{#i [ Perseus 1.5.5.0 %4 ( Max Planck Institute
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(GraphPad Software 23], £ ) #4758 1150 H , IE3S
S BT EERORL Y PR LR FH AR AS « K56, 4E IE
B3 AT TR ] H SR ] Mann-Whitney U £ 55, 2
MK 7 5 21 40 it 30 B 2R (erythrocyte sedimentation
rate, ESR) B{ C [z )W 75 9 ( C-reactive protein, CRP) [
FHICAE I3 B 2K F Spearman AH G143 Ao 4 i A 5
FRMEEEE A B (U 3z 8) [ Median (IQR) ]
PR, EE 2H DNA B AL B2 HT 4 {8 (Mean ) 3
N, P<0.05 AChZERBASFE L,

2 #HR

2.1 YIRFAE SSe iR IA AL

B SEXT NCs 411 SSe 21 i it R 7~k ik EA T E
BELAE 27 oA R - v, 12 F 4 g R ( BASIC
FGF ,eotaxin , G-CSF , GM-CSF  IFN-y  IL-1@  IL-1ra
IL-6 IP-10 MCP-1 \TNF-a Fil RANTES) 7 SSc H13
R TR IL-5 7 SSe R IAFEAL, 2 R A g it
B X (P<0.05) ;33— 4 deSSc 4 F1 1eSSe 2H 41
Ji P F 32 k1% 45 4k, eotaxin , IL-5 \MCP-1 . IL-2 [RAN-
TES IL17A IL-8 MIP-1B 1 PDGF-BB 7£ dcSSc 4144
L HERTGRITFEL(F]D),
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Table 1 Altered serum cytokine expression profiles in SSc, dsSSe and leSSe groups/ (ng/L) , Median (IQR)
Cytokine NCs (n=80) SSe (n=30) P value 16SSe (n=10) deSSe (n=20) P value
) (NC us. SS¢) (1eSSe vs. deSSe)
BASIC FGF  64.27 (42.37) 88.51 (46.58) 0.002 94.07 (49.47) 86.70 (48.08) 50.05
Fotaxin 145.90 (89.30) 178.80 (155.70) 0.039 139.40 (127.30) 188.60 (156.60) 50.05
G-CSF 75.87 (58.45) 113.90 (104.84) <0.001 122.40 (149.89) 108.00 (82.50) >0.05
GM-CSF 30.75 (57.51) 53.17 (124.65) 0.039 106.50 (96.09) 42.76 (134.16) 50.05
TFN-y 65.50 (75.52) 198.60 (149.60) <0.001 259.20 (224.60) 194.90 (116.90) 50.05
IL5 8.76 (23.13) 3.28 (4.27) 0.001 3.28 (10.23) 4.63 (4.57) >0.05
-1 1.62 (27.08) 6.58 (6.64) <0.001 7.69 (5.82) 5.46 (10.36) 50.05
M-lra 143.70 (177.36) 481.60 (613.10) <0.001 541,40 (514.60) 359.50 (399.10) 50.05
1.6 21.58 (32.72) 35.92 (31.39) 0.002 34.49 (40.10) 33.86 (21.01) >0.05
IP-10 766.00 (523.40)  1307.00 (2506.40)  0.002 2 096.00 (2885.00) 1 094.00 (2 081.60) 50.05
MCP-1 118.30 (73.10) 229.60 (319.40) <0.001 180.30 (284.18) 261.00 (548.40) 50.05
TNF-o 43.17 (33.35) 62.64 (43.74) <0.001 63.43 (61.72) 55.81 (39.60) >0.05
RANTES 23 404.00 (27 482.00) 52 632.00 (75 694.00)  0.019 42 802.00 (80 383.00) 71 752.00 (75 270.00) 50.05
1.2 37.29 (54.92) 5.04 (30.77) 0.053 4.48 (36.44) 5.04 (29.21) 50.05
VEGF 153.10 (139.00) 204.00 (278.90) 0.052 304.80 (338.20) 150.30 (285.10) 50.05
1L-10 19.43 (30.78) 19.84 (15.76) >0.05 23.91 (36.54) 18.92 (12.44) >0.05
IL-15 13.88 (46.35) 2.03 (20.51) >0.05 2.03 (7.33) 2.03 (42.40) 50.05
IL-17A 92.95 (108.01) 127.20 (64.19) 50.05 119.00 (76.45) 143.50 (97.83) 50.05
MIP-1a 7.46 (23.51) 6.76 (4.90) >0.05 7.56 (5.43) 6.66 (4.48) >0.05
1.4 7.30 (17.02) 5.92 (3.51) >0.05 6.39 (6.85) 5.98 (4.23) 50.05
1.7 23.91 (19.28) 19.26 (15.27) 50.05 20.67 (29.32) 19.79 (13.86) 50.05
I8 48.05 (55.05) 41.05 (32.61) >0.05 36.59 (54.53) 42.06 (31.75) >0.05
1.9 35.19 (71.11) 36.04 (32.79) >0.05 43.78 (52.64) 35.57 (26.95) 50.05
I-13 21.49 (23.94) 17.51 (43.08) 50.05 21.25 (88.46) 16.15 (15.30) 50.05
MIP-18 317.80 (280.30) 290.60 (260.70) >0.05 254.30 (273.70) 324.60 (231.60) >0.05
IL-12P70 45.26 (25.25) 45.89 (45.64) >0.05 57.69 (43.41) 41.08 (43.54) >0.05
PDGF-BB 4 623.00 (2680.00) 4 701.00 (2770.00)  >0.05  3911.00 (2521.00) 5 598.00 (3 036.00) 50.05
SSc, systemic sclerosis; deSSc, diffuse cutaneous sclerodermas 1eSSc, limited cutaneous scleroderma; NCs, normal controls; BASIC FGF, basic fi-

ber growth factor;
interleukin; IL-1ra, interleukin-1 receptor antagonist; IP-10,

G-CSF, granulocyte colony stimulating factor; GM-CSF, granulocyte-macrophage colony stimulating factor; IFN-vy, interferon-y; IL,
interferon-gamma induced protein 10; MCP-1, monocyte chemotactic protein 1 ;

TNF-a,

tumor necrosis factor «; RANTES, regulated on activation in normal T-cell expressed and secreted; VEGF, vascular endothelial growth factor; MIP-1a,
macrophage inflammatory protein-l1ac; MIP-13, macrophage inflammatory protein 13; PDGF-BB, platelet-derived growth factor BB.
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R2  MEHMETFRIBELE SSc ILD( +) \SSc Scl-70( + ) AL/ (ng/L) , HPALE(PUA L)

Table 2 Altered serum cytokine expression profiles in SSc ILD( + ) SSc Sel-70( +) groups/(ng/L) , Median (IQR)
. SSe ILD( -) SSe ILD( +) P value SSe Sel-70( - ) SSe Sel70( +) P value
Cytokine S P [ILD( =) . S A [Sel70( = ) as.
ILD( +) ] Scl-70( +) ]

BASIC FGF  88.51 (42.70) 99.08 (51.46) >0.05 77.49 (40.47) 89.70 (50.58) >0.05
Fotaxin 172.10 (140.60) 185.40 (195.20) >0.05 158.40 (402.00) 188.60 (179.00) 50.05
G-CSF 122.40 (128.54) 112.00 (97.04) >0.05 105.40 (230.59) 115.90 (89.78) >0.05
GM-CSF 52.97 (86.94) 121.60 (136.55) >0.05 49.65 (143.35) 53.17 (122.49) >0.05
TFN-y 205.90 (131.00) 184.00 (188.80) >0.05 238.10 (943.10) 187.70 (114.80) 50.05
IL-12P70 36.59 (44.73) 47.48 (34.56) 50.05 50.77 (186.11) 45.89 (46.69) 50.05
IL-1p 6.30 (5.34) 9.23 (23.73) >0.05 6.58 (40.19) 7.05 (6.57) >0.05
I-lra 460.40 (508.50) 502.90 (792.10) 50.05  500.90 (6421.90) 456.30 (524.80) 50.05
1.6 35.74 (16.38) 36.27 (119.28) 50.05 27.34 (170.27) 36.36 (33.49) 50.05
IP-10 1418.00 (2969.90) 1182.00 (2306.60)  >0.05  1878.00 (2964.00) 1030.00 (2 196.60) 0.039
MCP-1 180.40 (179.90) 323.10 (571.20) >0.05 175.00 (216.12) 296.90 (499.10) 50.05
TNF-a 71.00 (39.17) 52.80 (118.41) 50.05 51.18 (315.81) 69.48 (41.94) 50.05
VEGF 193.70 (210.20) 298.10 (388.80) >0.05 275.20 (428.40) 176.30 (232.30) >0.05
IL-13 24.73 (83.62) 15.12 (36.66) >0.05 18.94 (76.56) 17.51 (55.58) 50.05
1.7 18.19 (18.71) 19.61 (12.01) >0.05 18.02 (57.74) 21.20 (15.01) 50.05
RANTES 45 504.00 (74 609.00) 59 759.00 (77 217.00)  >0.05 78 450.00 (76 739.00) 38 953.00 (75 650.00) >0.05
110 18.28 (11.81) 23.40 (13.45) >0.05 14.85 (156.50) 21.64 (14.77) >0.05
IL-15 2.03 (0.05) 18.20 (172.97) 0.024 2.03 (63.31) 2.03 (25.19) 50.05
IL-17A 122.30 (66.79) 145.20 (112.53) 50.05 123.90 (43.10) 134.50 (73.82) 50.05
L2 2.84 (16.57) 5.95 (34.50) >0.05 4.36 (180.43) 5.08 (29.21) >0.05
MIP-1a 6.76 (3.18) 6.46 (20.36) >0.05 6.51 (6.51) 7.74 (4.39) 50.05
1.4 6.23 (4.63) 5.72 (3.04) 50.05 6.05 (10.81) 5.85 (3.51) 50.05
IL5 3.21 (3.90) 3.34 (4.84) >0.05 4.09 (10.88) 3.21 (3.21) >0.05
1.8 37.45 (21.89) 49.71 (47.20) >0.05 40.31 (58.24) 41.05 (28.72) 50.05
1.9 36.22 (35.10) 35.86 (30.29) 50.05 33.01 (30.67) 38.56 (29.77) 50.05
MIP-18 260.70 (285.40) 310.60 (420.10) >0.05 312.30 (293.10) 290.60 (243.80) >0.05
PDGF-BB 4 359.00 (3 072.00) 5043.00 (3 128.00)  >0.05  4827.00 (3 340.00) 4 701.00 (2 958.00) >0.05

ILD, interstitial lung disease; other abbreviations as in Table 1.
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Table 3 The correlation of serum cytokine expression
profile with ESR, CRP in SSc

ESR CRP
Cytokine
r P r P
BASIC FGF -0.09 0.009 0.12 >0.05
Eotaxin -0.12 0.013 0.15 >0.05
G-CSF -0.11 0.004 0.19 >0.05
GM-CSF -0.04 0.012 0.05 >0.05
IFN-y -0.07 0.010 0.10 >0.05
IL-10 -0.09 0.002 0.25 >0.05
IL-12P70 -0.19 <0.001 0.16 >0.05
IL-15 0.09 >0.05 0.08 >0.05
IL-17A 0.05 >0.05 0.14 >0.05
IL-1B -0.06 0.008 0.23 >0.05
IL-1ra -0.02 0.011 0.10 >0.05
1L-2 -0.31 <0.001 0.07 >0.05
IL-6 0.04 0.017 0.30 >0.05
IP-10 -0.02 >0.05 0.09 >0.05
MCP-1 0.09 >0.05 0.49 0.043
MIP-1 -0.05 >0.05 0.38 >0.05
TNF-a -0.06 0.011 0.16 >0.05
VEGF -0.13 0.024 0.17 >0.05
IL-13 -0.35 <0.001 -0.07 0.050
L4 -0.2 0. 005 0.04 >0.05
IL-5 -0.07 0.034 0.06 >0.05
1L-7 -0.04 0.006 0.17 >0.05
1L-8 0.09 >0.05 0.32 >0.05
1L-9 -0.21 0.001 0.30 >0.05
MIP-18 -0.02 >0.05 0.41 0.007
PDGF-BB -0.04 >0.05 -0.01 0.042
RANTES 0.17 >0.05 0.02 >0.05

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein;
other abbreviations as in Table 1.
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Table 4  Altered methylation expression of cytokines
Cytokine ~ Gene  Methylation sites  NCs B (Mean)  SSc B (Mean) AB P value  Gene locus  Chromosomal location
IL-10 IL10 cg17744604 0.403 0.297 -0.106  <0.001  TSS1500 1
IL-12P70  ILI2B g06111286 0.316 0.250 -0.066 0.001 TSS200 5
IL-1B ILIB 207935264 0.195 0.150 -0.045  <0.001  TSS200 2
IL-1ra ILIRN cg01467417 0.127 0.108 -0.019 0.014 TSS1500 2
IL-1ra ILIRN 203989987 0.301 0.238 -0.063 0. 006 SUTR 2
VEGF VEGFA g21099624 0.097 0.089 ~0.008 0.011 TSS200 6

SSc, systemic sclerosis; NCs,

tor.
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