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Abstract

Objective: To investigate the levels of serum interferon a (IFN-a), elastase (NE) and myeloperox-
idase (MPO) in patients with systemic lupus erythematosus (SLE), to explore the correlation of
IFN-a, NE and MPO levels with disease activity, serological indexes and clinical manifestations of
SLE and the possible relationship between IFN-a and neutrophil extracellular traps (NETs). Me-
thods: The levels of serum IFN-a, NE and MPO were measured by Enzyme-linked immunoassay
(ELISA) method between SLE patients and healthy controls, to analyze the correlation of IFN-a, NE
and MPO levels with disease activity, serological indexes and clinical manifestations in SLE pa-
tients. Results: The levels of IFN-a, NE and MPO in the SLE patient group were significantly higher
than those in the healthy control group (p < 0.05); the levels of IFN-a, NE, MPO in patients with SLE
were positively correlated with systemic lupus erythematosus disease activity index (SLEDAI)
score; in patients with SLE, the level of serum IFN-a was negatively correlated with serum com-
plement C3 and Hemoglobin (Hb) (p < 0.05), and positively correlated with erythrocyte sedimen-
tation rate (ESR), 24-hour urinary protein and anti-dsDNA antibody level; the level of serum MPO
in patients with SLE was positively correlated with anti-dsDNA antibody (p < 0.05); the level of
serum IFN-«a in patients with SLE was positively correlated with clinical manifestations such as
blood system, urinary system, arthritis, rash, photosensitivity (p < 0.05); the level of serum NE in
patients with SLE was positively correlated with the clinical manifestations of rash (p < 0.05). The
results showed that NE and MPO in SLE patients were positively correlated (p < 0.05), and IFN-«a
was positively correlated with NE and MPO respectively (p < 0.05). Conclusion: The serum levels of
IFN-a, NE and MPO in patients with SLE were higher than healthy control group and positively
correlated with SLEDAI score, serological indexes, clinical manifestations, suggesting that the le-
vels of IFN-a and NETs matter in the pathogenesis of SLE. IFN-a was positively correlated with NE
and MPO respectively, indicating that IFN-a and NETs may be related in the pathogenesis of SLE.
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B BRSO (SLE) BE IE T Ra (IFN-a). HiEE G5 (NE) X BT S8 (MPO) K
F, HRIFIFN-a. NEXMPOKFESLERRIEFE . M ERRARAIG PRI IR RIFN-a. *EER4H
Hu Ha S350 W (NETS) P& Tl BR R EE IR R . HE: RABSEE % R M (ELISA) W & SLE B 5 4 5 g et
BAMBIFN-a. NEEXMPOKF, FH4Hr EiRtetnz MKk RERSERIESIE. MEFERTERER
PMXEM . 458 SLEEZAMEIFN-a. NE. MPORI/K P R B4 B (p < 0.05), ZRFA
GitER X SLEREFAMIBEIFN-a. NE. MPORI/KFE RS AR E 31744 (SLEDAD 4+ 2 1E
F8R(p < 0.05); SLE&BE A MIEIFN-aK-F5 MiFHMEC3. ML EH (Hb)EFAMR(p < 0.05), 5440/
VUM% (ESR). 24 WREHER. HUWEEDNANLE(Hids-DNAFL ) AFEIEM(p < 0.05), MFEMPO
KF5HidsDNAGLAE R IEAAR (p < 0.05); SLERZFAMBIFN-a/KFEMBRE. WRRLE. RTK.
B, SRR R EMX(p < 0.05), MBENEKTSEBHKRNEEMR(p<0.05); ERE
NSLEEZEHNE. MPOEIFAX(p < 0.05), HIFN-af> 3 5NE. MPOEIFAX(p < 0.05). £1i8: SLE
B HIMIFIFN-a. NEEMPO/K-FEH R X iR 438 ' B 5 SLEHSLEDARY S #84 MLIE F 4R hn- IRIRE
PR, #IRIFN-a NETs7K-FAESLER SR H RAEE M - FESIFN-a3 | 5SNE. MPOX 2 IEAHK, U BIIFN-a
5NETs7ESLE K RLE 7] G BA A .

X 5in
RAWATRAE, TR, PIERGRSIMEREMN, HRESH
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1. 5|8

RGP (systemic lupus erythematosus, SLE) & —Ffig P 5 SEVE R G H B %, HAFE
FERIHZ RN 32 /1R BELA K IC (immune complex, IC)FEZH LRI S8R JE . SLE KImALHIE 4%,
W R ARIE RA M Z RIS o TR FE R I IFN-0 55 SLE R R%E V), —LH RN IFN-a 167 R EE1E
T 98 ALY 2R G0 % P 1 FR 3 & J8 N SLE, 24 IFN-a AT 1 IER, SLE AHSSREIRIEH Sk [1]. #R
IFN-o. "] REfE SLE & ik F2 ok B8 AR F o 3l 30 b A 24 36 0 T2 ol v A0 200 T L 70 75 4 I
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(neutrophil extracellular traps, NETs) AU S5 K R IE A B o« 24510 FEHHE H . DNA M2 E A BEH
i, e H AL A M 2R 1 B (elastase, NE)FIEE IS S A ) (myeloperoxidase, MPO) [2]. REAE R 7T K P,
S B IRZAH b SLE 8 2H R B NETs FRA#RE /1A T . X4 NETs W g5 SLE BA MK, H
XA TE P BE 2 i 2 ARl 7/ 5 o AR IRSERE A SLE S KA IFN-a. MPO. NE K¥, 43
PrEAT S SIGIRERI M3 = FEbR SBT3 BE AR OG5S, WA SLE B KN IFN-a. NETs & X

2. AREFZE
2.1. —f%ER

HH 2019 4 6 A& 12 A T35 8RR E B AR e RHMERE SLE B3 98 #il. NABEHFFEE
X 72 1997 HEAZTT ) SLE 2 Wibrt, FrA g N\ B350 R AT ARAT K55 & e i 259 ik Jé
INEELNRTT . HEBRARTE: HAh B & et e 0. T, IIRRAE, FRERG. R EAIEH
2019 6 A% 12 A TH BRZEMEEREREEE T OEERE 63 #l. IANFEL B & A 5 |
JRAR MR BERRIE I R R ORI AR I 2R 58, BRAME IR B W FL I 83

W 4E SLE 205 fg fext A A A5 B S5IGR TR, e3¢ SLE B ML =i br, BFMEHM. C x
[ £ H(C-reactive protein, CRP). ZL 400 % Z& (Erythro-cyte sedimentation rate, ESR). 24 /M JREEH. *b
& C3. $i ] % iR (Extractable nuclear antigen, ENA)FU/RIE . 3T dsDNA $ifa. [F] U8 B 55 3 b ik
ARG R ORAT . MEREM . MRS RGGIREKILLL & SLEDAIL #43(3].

AT RAERBACEEZ 24tk , BT A B A 235 5t [F =
2.2. FERFISE

NP 4 e s e ISR B S B I I v N . N TR o BRI e 2 M Bl s 7] 50 0 G
PR B A |, NS A Bl B IR S 2 2R S T U AR SR A TR A TR A\ . Nano Drop 4306
FeEETE. BEFRIXK H 3% [E Thermo Fisher /A ] .

23. RFEE

. 5:00 KA E B IEFFIKIL 3 ml, £S5 %0 H B0 HLEL 3000 5%/4r B Oodbr A 10 4381, TSR
AP ELER R 1 ml 3T EP B, BRIGRS, KA IRAET-80°CUKM R . A ILid ik 5
SRR, M3 IFN-o. NE. MPO KWl R A ELISA 2%, HARERAE DBl il BT, & T
BEARAX _F ARSI A450 nm WOGAE, THELAE R,

24. ZiHEFESE

KH SPSS 23.0 Geit- B AT B b, T ETEENE L ESSAMLAX £ S)ER R, WSS TR LLF
ALY AL EEM(QR) IR 78,  IER AT HITHE TR AR Z F WP MO EEAR T 85, RS IES
AR E R ZE J M FIRRANAG 36, . PR FRARAH S 0BT AR M IE 54341 B3 4T Pearson AHI M 4T, A
MRMIEZS 34 3647 Spearman AR MM, p <0.05 B ERE Gl 2FE L.
3. &R
3.1. —fIER DI RIE R =

Sy SCEE SLE B4, i FEn REZH B IR S s &= 9okk, Horb SLE &% 98 9, T3tk 7 4, %«
o1 ], F#(14~74)%, THIFERR(36.34 £14.351)%; fHFEGTIRAL 63 411, B9 Bl, Ltk 54 6, Fik
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(16~67)% , “FHIF#(39.94 £ 11.00)% o ARIEHEAINKT 2 AL AT BT s AR AT E M ) S84 5 T e Se it
2757 (P>0.05). SLE HFHIGREFEINLZAHE, JCLAMIR RGi10F NE (SLE B3 K i Bt I8 41— s i W4
1.

Table 1. Comparison of general conditions between healthy control group and SLE group

= 1. BEXTEBER SLE A—RIE R !

i T HE4.(n = 63) SLE #i(n =98)
FEW (D) 39.94 +11.00 36.34 + 14.351
SLEDAI ¥4y - 14.64 + 6.85
Hb (g/L) - 103.28 +19.34
PLT (10°/L) - 189.07 £ 85.94
1t 9/54 7/91
HU dsDNA $ifA(—/+) - 45/53
P sm HLAK(—/+) - 68/30
PUZHEZIR B (5T (/) - 45/53
PN p R ALK/ - 68/30
ARG R L (1) - 91/7
KRG (/) - 47/51
WIR R G (—/4) - 24/74
KATR (1) - 69/29
PR KB (1) - 60/38
Jei B+ - 73/25
#ME C3 (g/1) - 0.60 (0.42)
CRP (mg/l) - 1.01 (10.31)
24h JREH(g/L) - 2.01(2.5)
ESR (mm/1h) - 26 (26.25)

3.2.SLE SBE4H, BEXRAMEP IFN-a. NE X MPO B7KFE

ELISA yE4 M fL3E 3 IFN-a« NE & MPO 7K F. 4558: SLE 234 % [FN-a. NE. MPO [HI/KF
A i RN R ZHL B 25 R (p < 0.05), ZER A Gt L(OILE 2).

Table 2. Levels of IFN-a, NE and MPO in serum of patients with SLE and healthy controls
2. SLE BEH, @RBREMEP IFN-a. NE. MPO K7k F

i IFN-o (pg/mL) NE (ng/mL) MPO(ng/ml)
{8 FEXT IR ZH (n = 63) 40.00 (43.73) 72.09 (35.78) 99.75 (34.58)
SLE #l(n =98) 93.97 (76.75)" 115.55 (71.26)" 103.56 (42.65)"

"FR S ER R A LA p < 0.05.

Ve R IERS M TR BRI (X £ $)FIR, A /A TR BORHA AL Y 4307 ] BE [M(QR) R AR
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3.3. SLE BE4HME IFN-a. NE. MPO KEESERFEIERNLR

TE BRI SR R4 SLEDAT ¥£53 %1 98 5] SLE £ 34 #4734y, 79 34347 IFN-a.NE.MPO 5 SLEDAI
P HIM . 45K SLE BE4LME IFN-a. NE. MPO 7K F- 5 SLEDAI £ IEMH3(r=0.461,p =
0.000; r = 0.268, p = 0.008; r = 0.203, p = 0.045) (.14 1).

r=0.461 r=0.268
509 p=0.000 509 p=0.008
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Figure 1. Correlation between serum IFN-a, NE, MPO and SLEDALI in patients with SLE
[ 1. SLE B [15E IFN-a. NE. MPO 5 SLEDAI B84

3.4.SLE £:#%H IFN-a, NE & MPO KEEMBEFIERER

3.4.1. SLE EB#4H IFN-a Bk F 5 MBS IaFRa0 B

SLE 3% MLiF H IFN-0 7KF- 5 4MA C3 . Hb 2 I FAH KK & (r = —0.204, p = 0.044; r =—0.213, p = 0.035);
5 ESR. 24 h JREHAE & P dsDNA HiiA/KF 2 IEMAH I (r=0.217, p = 0.032; r = 0.262, p = 0.009; r = 0.225,
p =0.026) (JLI4] 2). 5 CRP. Plt. HLOBEARHUAR. HUiZHERZ EE H (ribose nuclear protein, RNP)TiA . Hisk
2 W1(Smith, sm)$Fiik . FitLHEMA p & H(ribosomal P protein, rRNP)FATE K (p > 0.05).

3.4.2. SLE B:E4H NE 897k F 5 M5EFaHR00 2B
7% NE 7/K°F5 Hb. 24 h JREEFER. Pl dsDNA Hifk. MiE#MA C3. ESR. CRP. plt. HiO#fi
Pk HLRNP Fudk. Hi sm Pk, HT rRNP HifETE K (p > 0.05).

3.4.3. SLE B&4H MPO BI7K 5 MEF1BFRE) KB
1% MPO 7/KF- 541 dsDNA Hifk 2 IEAHSS(r = 0.208, p = 0.04), 5 Hb. 24 h REHTEE. MIHEHME
C3. ESR. CRP. plt. rOoBifEPiiA. Pt RNP Hiik. Pt sm Pufk. HL rRNP HLETE XK (p > 0.05).
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Figure 2. Analysis of the correlation between serum IFN-a level and serum C3, ESR, Hb and 24-hour
urinary protein

& 2. IM3& IFN-o JKESME C3. ESR. Hb, 24 h REAEEHEM ST

3.5.SLE BB IFN-a. NE. MPO KESIGKRFIRLFR
3.5.1. SLE B&%H IFN-« 7K 5IGKFTINA EBE

M3 IFN-a /K F5IMR ARG WIRARG . KR KE. SRR EI ZEIEMXP < 0.05), 5
FEHML KRG FH(p > 0.05) (W3 3).

Table 3. Correlation between IFN-a levels and clinical manifestations in patients with SLE

5% 3. SLE B3 IFN-a K E SRR X4

IFN-a (pg/mL)

I PRI FH 4511 %
FH [ViRES R {H P {H
Fhpppp s 7 137.36 (85.12) 111.68 (66.08) 0.145 0.154
MR FR % 51 98.71 (67.95) 82.70 (49.10) 0.205 0.043*
WIR RS 74 94.66 (75.33) 78.36 (38.40) 0.237 0.019%
P 29 97.63 (69.60) 84.48 (60.65) 0.252 0.012%
22 38 95.59 (75.91) 89.86 (60.15) 0.215 0.034*
Jeid 25 93.16 (45.46) 90.61 (70.59) 0.235 0.020*

: p<0.05, BLFE L.
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3.5.2. SLE B&40 NE 897K FE5IIGRFTIAY < BX
3% NE K5 R BIREEI L IEMA P < 0.05), SMKARSE. WRRS. xR, bl ko

M RGTERK(p > 0.05) (WLFE 4).

Table 4. Correlation between NE levels and clinical manifestations in patients with SLE

%% 4. SLE B3& NE KE5SIGRFIMAIE KM

NE (ng/mL)
I PRI FH P4

FH VGRS R {H P {H

AR 22 7 118.19 (45.13) 103.28 (42.86) -0.012 0.907

MR A% 51 103.76 (54.10) 117.33 (70.67) -0.029 0.78
WIR R 5 74 115.55 (61.81) 109.11 (76.32) -0.047 0.646
SR 29 115.32 (59.22) 114.60 (64.45) 0.04 0.696
42 38 121.14 (66.17) 104.84 (67.39) 0.279 0.005*
it 25 118.88 (45.11) 103.89 (72.71) 0.149 0.144

VE: p<0.05, HEEE L.
3.5.3. SLE &4 MPO BY7KE5iEHRRINAY X5

MyE MPO /KPS MR ARG WIRARS . R4 BT, BHHE RS, KZTLK(p>0.05).
3.6. SLE B£4H1N5E IFN-a. NE. MPO 7KF 2 885

3.6.1. SLE BELHME NE. MPO KEZ 88
SLE #4113 NE. MPO ¥J7] 2 W NETs 7K°F, 4iit2£ 878 NE. MPO £ IEA(r = 0.234, p = 0.02)

(WL 3), B9 A 45 R S B NETs 7KFAHTS o

3.6.2. SLE BE4AME IFN-a. NE KE2Z [ERYELEE
it 27 SLE B MiE ™ IFN-a. NE 2 1EAMH3E(r=0.245, p=0.015) (WL 3).

3.6.3. SLE SBE4HM5E IFN-a. MPO KE Z B89 EEL
it o SLE B ML IFN-a. MPO £ IEM J%(r = 0.273, p = 0.007) (LA 3).

So0 0234 250  1=0.245
T p=0.02 p=0.015
200 <
150 ®ee z * .a o ®
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5 3n~..\0".. ° 21301 ¢80 000 0,
20100 r r ] (X 4 = s L X'} [
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E 50 4 [ ] 50 - “ [y o ‘ '{. o
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Figure 3. Relationship between serum MPO level, serum NE level and serum IFN-a level

& 3. 0% MPO K. M3F NE 7kF. M5F IFN-a 7K X RE
4. i1ig

SLE J&—Fi LA = 200 B G Piik N MiE 2RI . LA A4 % 2 I 8% 52 ZUN IR RIS AE I 28 ik 5
S B ER . SLE AWML AR B2, HArSm ) oy, Bt B4 M8, MEEBERENES
SR, R EARGREKER, WE2aRE TS5 d . IFN-a {E4 I-IFN EZE4 52—,
FEAAPURTE. PUNEM G ER . IFN-a Z2H pDC 774 [4]. HRTHFA KU IFN-a \TRES 5 T
LR E SRR AR, 1 SLE. KRERT K. TGS L.

AR T 245 R 7R SLE 35 4L TFN-a FRI7KP 408 BExT B AH 2 250 vy, S BRAR w40 [ 5)55 A SRRk
TR AW FRTRERH LM IFN-a 25 7 SLE WA . IFN-a SFHIZER xZ, HENEZE
B4 T-IFN B SUFFELAAE . ARZ W K T-IFN 72 AR (I8 A% R 25 DA R A T-IFN 19 22 Foh 4 B 1) S 5 S [ 6]
o FEWOE () T-IFN AT REd ik AN A B 028 S DhRE SR SE I SLE K[ 7], 4% T 4HH0 /2 B 40 55 & Fh f i
YA AEAT S S S BB REE AL S RN o« AR FU R SLE i A IFN-o (1 177K F-55 SLE 31
SLEDAI ¥¥4r, MEFRSG. WRRG. KT R FE. R BERARM L 5Pt dsDNA Hifk. ESR.
24 h JREE I B2 IEMSE, M5 MiEHME C3. Hb EHAMHIK. P RSG5 RS CEIGEM 5 . U IFN-o
IKF-5 SLE M0 176 50 5 B ™ B JE 06 RV, &R 137 TFN-a /KP4 = ] B8 v] LAy —Ff SLE I
PRAZ Wb 1 B 755 17 712 2 2 11 ) BT o o

NETs 7% —MAfst Toig s, shrokig i DURCIR 2546 5 e AR iR (W 2 1. 59Kk 4 e (0
I 2 ), NETs A DUk A2 10 54K, NETs 76 SLE $0i K 4E . RIEFEdh R 1E 5 EEER .
AU FT N SLE B #FH L MIE NE. MPO [F7K PR g Feons A 1 25 19 1y, 47K NETs 7E SLE A& #2
ECEEMEM, 5N [SIFF A4 R —3 . HEW NETs 7& SLE " RFHLHI AT 51k 4 NETs 4 &
VRS2 B SR NETs [ERIR59H <. AL BoR SLE B4 7% NE /K75 SLEDAI iF4r. KB %
PR IEMSS, SLE BFH4LME MPO /K V5 SLEDAI ¥4, # dsDNA fifk R IEM K. X—EFfEE Fiii
NETs 5 SLE iE5h A% . (HILRSZE B8 NE. MPO 5 SLE A2 28 B B % I PR L 36 3 I35 22 4R bR
TR, X Rother [9155 NIBRAERF 5T 45 RASF . 7M1 J5E AN HEBRFE A 2 R 45 T T

AR IE 45 R 7R IFN-a 5 NE. MPO 2 1EAH5C, $#27-4M8 il NETs /K5 MiE H IFN-a 7K AH 2%
FOCHLHIATREAN R 1) SLE BFARAN I H S Hiik2 flI NETs ZE %[ 10]. NETSs J8id /™4 IFN-o FIE0E b
R RFZEPIBFMERBERER A GRS E R, 2) SLE B#+, NETs W& R{EWE S pDC 774
IFN-a [11]. #1125 SLE JRBLRE

AW TS 4T 1 IE IFN-aw MPO. NE 7K & H Y5 SLE M5 iR IRAREIN L SLEDAI
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PP I AR . IF HZ B NETs 5 IFN-o Z [ AT REAFAESE RN OC R o T — 20 B AR R - A e s 3Rk
HARIE S5 Sl S MR Ak, #E— B IRICENIFE SLE PRI AR R
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