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[Abstract] Objective To investigate the changes of neural function and its correlation with
cognitive function and emotion in patients with neuropsychiatric systemic lupus erythematosus (NPSLE).
Methods A total of 46 patients with systemic lupus erythematosus (SLE) admitted to The Affiliated
Taizhou People’s Hospital of Nanjing Medical University from June 2020 to September 2022 were included.
The patients were divided into the NPSLE group (n =26) and the non-NPSLE group (n =20) based on the
presenceor absence of neuropsychiatric symptoms. The mean regional homogeneity (mReHo) and mean
fractional amplitude of low-frequency fluctuation (nfALFF) were calculated by resting-state fMRI (rs-fMRI).
The Mini-Mental State Examination (MMSE) was used to evaluate overall cognitive function, the Fatigue

Scale for Motor and Cognitive Functions (FSMC) was used to assess both motor and cognitive fatigue, and
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the Hospital Anxiety and Depression Scale (HADS) was used to measure anxiety and depression mood.
Pearson correlation analysis and partial correlation analysis were conducted to explore the correlation of
mReHo and mfALFF values in various brain regions with neuropsychologcial tests. Results The MMSE
scores in NPSLE group was lower than non-NPSLE group (Z =-3.934, P =0.000). Additionally, the FSMC-
Motor (¢ =2.016, P =0.050), FSMC-Cognition (¢ =2.055, P =0.046), HADS-Anxiety (Z =-2.424, P =0.015)
and HADS-Depression (Z=-2.731, P=0.006) scores in NPSLE group were higher than those in non-NPSLE
group. The mReHo values of the right dorsolateral superior frontal gyrus, right middle occipital gyrus, right
posterior central gyrus, right inferior parietal margin angular gyrus and right inferior temporal gyrus
decreased, while mfALFF values of the right middle occipital gyrus and right posterior central gyrus
decreased in the NPSLE group (false discovery rate correction; voxel level P <0.001, cluster P <0.05). The
mReHo and mfALFF in the right postcentral gyrus were both negatively correlated with HADS-Depression
(r=-0.483, P=0.017; r=-0.504, P=0.012). The mReHo in the right inferior parietal gyrus was negatively
correlated with FSMC -Motor (r = - 0.475, P = 0.019) and FSMC - Cognition (r = - 0.414, P = 0.044). The
mReHo in the right inferior temporal gyrus was negatively correlated with FSMC-Cognition (r=-0.427, P =

0.037). Conclusions

function is closely related to neuropsychological test.
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system;

NPSLE patients exhibited abnormal local activity in brain regions, and neural

Magnetic resonance imaging;
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Table 1. Comparison of clinical data between NPSLE
group and non-NPSLE group

= NPSLE 41 4F NPSLE £ >
&=y ay ¢
X)h%a*ﬁh‘ (n=26) (n=20) ijﬁ P{E
AR 51.00 37.00 -2.539  0.011
[M(P,,P,), %] (44.00,55.50) (29.25,52.25)
ZHERE 8.00 12.50 -3.374  0.001
[M(P,,P,0) %] (600, 9.75) ( 9.00,15.75)
ik 7.50 6.85 -0.844  0.398
[M(P,,P,) 4] ( 475,12.00) ( 525, 9.50)
i [ (% ) ] 2(7.69) 1(5.00) — 1.000
i g L [ (9% ) ] 1(3.85) 1(5.00) — 1.000
IsG (X +5,g/L) 13.76 +4.42 12.70+3.83 0.853  0.398
IgM 0.86 0.71 -2.061  0.039
[M(P,,P,0),¢l] (076, 091) ( 0.53, 0.87)
IgA 3.67 2.50 -3.564  0.000

[M(P,;,P,5),g/L] (316, 3.87) ( 1.88, 2.82)

A C3(x£s,g/L)  0.84£0.18 0.89+028  -0.637 0.527
A C4(x +5,g/L) 0.13+0.05 0.19+0.08 -3.122 0.003
— , Fisher's exact probability, Fisher i ] # % % . Two -
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Table 2. Comparison of neuropsychological tests between NPSLE group and non-NPSLE group (score)

a1 - MMSE FSMC (% +5) HADS[M(P,;,P,;) ]

[M(Py, Ps) ] % 3) A 8 SIS
NPSLE 21 26 26.00(24.75,28.25) 31.12+9.75 30.29+ 9.11 6.50(3.75,12.00) 6.50(2.75,8.25)
4k NPSLE £ 20 29.00(28.25,30.00) 25.26+9.81 24.32 +10.60 4.00(1.00, 6.75) 2.00(1.00,4.68)
Z 8l -3.934 2.016 2.055 -2.424 -2.731
P 0.000 0.050 0.046 0.015 0.006

Two-independent-sample ¢ test for comparison of motor fatigue and cognitive fatigue in FSMC, and Mann-Whitney U test for comparison of
others, FSMC-3z g Fl A 51 PE 23 19 b &84T W6 0 ST REAS 1 ¢ 46 56, Ho A2 38 A 1) L AT Mann-Whitney U ;5 , NPSLE, neuropsychiatric systemic
lupus erythematosus, 28 K #R JE ;s MMSE, Mini-Mental State Examination, ] 2y & fig Ik 24 4 2 1 %% ; FSMC, Fatigue Scale for Motor and
Cognitive Functions, & AN FI T REJE 57 1 % s HADS, Hospital Anxiety and Depression Scale, [ [oe £ RE TR 4t
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Table 3. The different brain regions of mReHo and mfALFF values between NPSLE group and non-NPSLE group

il M‘Mét“(mm)7 WE B | X XMMéi’“(mm)y R e
mReHo {H A T =] 48 -60 -15 48 -4.785
A sh A o 24 -3 63 49 -4.867 mfALFF

ey kv | 33 -84 9 47 -4.445 A o 36 -87 12 26 -4.346
A e g ) el 36 -30 45 104 -5.101 A fEE 39 -30 51 61 -5.146
AT 2% £ ol 27 -51 51 47 -4.381

*FDR correction, voxel P <0.001, cluster P <0.05,FDR % 1, &K Z /K F P < 0.001, A H /K P<0.05, MNI, Montreal Neurological Institute, jilll
RS R JR A 28955 A T 98 B ; mReHo, mean regional homogeneity, S Y R R — 3Pk s mfALFF, mean fractional amplitude of low-frequency
fluctuation, -3 43 ZL AT I

Qll;

LIS

X |
"i,

B bR R R85 A O S L Il A B e el 0 gk [ A O TR 2k A Ia] A U 1] m ReHo R R ARG CE €5 1X 380
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Figure 1 The mReHo values of the right dorsolateral superior frontal gyrus, right middle occipital gyrus, right posterior central gyrus,
right inferior parietal marginal angular gyrus and right inferior temporal gyrus in NPSLE group were lower than those in non-NPSLE group

(blue areas indicate).
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Figure 2 The mfALFF values of right middle occipital gyrus and right posterior central gyrus in NPSLE group were lower than those in

non-NPSLE group (green areas indicate).
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T4 MR HIRIE BE A X mReHo {H Al mfALFF {5 # 280 327 10 56 PF 43 1) Pearson #H ¢ 43 #1

Table 4. Pearson correlation analysis of mReHo and mfALFF values with neuropsychological tests in NPSLE group

B MMSE FSMC-iZ 3l FSMC-IA A HADS-££ & HADS-#lI B
WA bR
r{H P r{H PIH rH P1H r{H P1H rfH PIH
mReHo {i
FAs s ElE 0237 0.244 0.046  0.825 -0.032  0.877 0.205  0.316 0.131  0.522
A AL ] -0.086  0.678 0.245  0.228 0.233 0253 0.052  0.800 -0.060  0.771
A e e ) ] 0.054  0.793 -0.259  0.202 -0.196  0.338 -0.314  0.119 -0.436  0.026
A TR 2% £ [\ 0.314  0.119 -0.510  0.008 -0.449  0.021 -0.320  0.111 -0.353  0.077
AR [ml 0.139  0.500 -0.270  0.182 -0.328  0.102 -0.348  0.082 -0.280  0.167
mfALFF {i
A R ol 0.095  0.643 0.131  0.523 0.147 0473 -0.107  0.604 -0.167  0.416
A e e g ] 0.067  0.744 -0.245  0.228 -0.163  0.425 -0.308  0.126 -0.422  0.032

mReHo, mean regional homogeneity, 2 R — B s mfALFF, mean fractional amplitude of low-frequency fluctuation, S 347 43 B0 R i
MMSE, Mini-Mental State Examination, ] 2 2 GE AR A4 A B 35 ; FSMC, Fatigue Scale for Motor and Cognitive Functions, iz B AN FN ) BE 9 57
7 ; HADS, Hospital Anxiety and Depression Scale, B B 42 JE AR 2. The same for Table 5

RS ANZHEPIARNAE A 4 X mReHo {H A1 mfALFF {8 540 280 B4 00 56 9 43 11 Gt 4 & 43 B7
Table 5. Partial correlation analysis of mReHo and mfALFF values with neuropsychological tests in NPSLE group

MMSE FSMC-iz 5j FSMC-IA 1 HADS-f & HADS-I AL
WLEZFE I3
i P Ml P1H il P1H Ml Pl i P1H
mReHo {H
FFE MU LE 0.086  0.689 0.141  0.512 0.069  0.749 0.295  0.161 0.205  0.336
A Ak o = -0.100  0.643 0.259  0.222 0.210  0.324 0.057  0.793 -0.028  0.895
A ) v g S TR 0.169  0.429 -0.329  0.116 -0.286  0.175 -0371  0.075 -0.483  0.017
F T 2% £ [l 0.196  0.360 -0.475  0.019 -0.414  0.044 -0.281  0.183 -0.314  0.135
A 0.205  0.336 -0.323  0.124 -0.427  0.037 -0.393  0.058 -0.282  0.183
mfALFF {f
A Ak o 0.158  0.461 0.115  0.594 0.112  0.603 -0.126  0.556 -0.170  0.426
A ) v g S 1A 0.252  0.236 -0.347  0.096 -0.281 0.184 -0.394  0.057 -0.504  0.012

FEAR BN K. TR &M bl g T 10T /Nt J5 34
ST 4 A% 0 BB A1 o TR 4 R i D B R AT
FH S8 LA AN X6 R 140 M DX 245, S A 0 T 1) 24
TR0 TG A0 R A L FRATT IR
GE R I, P ZORE POIRAS S8 3 A I HE PN 480 L [l 55 2
T8 2% ff1 0] Dy B 34 452 B AR, $12 7% HEE 450 e Jo 5 46 T2 9
% Z AF TR AR B B A B g 0, AR SE NPSLE 41
H AR 2%/ 17 mReHo (HAX TIE NPSLEZH, H 5
iz g N 57 (FSMC-32 8l AP 43 ) 2 1A 6
O FR I T0 1) 5% S ) BE R PR ROIR A R
TAH T BE B A 0 o B AR BRAE ML o R 7R
INHITBE Qi A2 1 i 5 W Tk R 28 S R T P
HEEIEH Y, PR B B AR HRE R E
N GIE EAS v o/ I N = RS NS I K% = B SR
AHEGE S R BN O MOR A B A T [l

mReHo {H FEAK, H 5 KA 57 (FSMC-IA T 43 ) 2
TR OG0T 0] A fig 2 L oA A1 D) e B 4 11
L R s el 1 B SR B R B LS B R T VA
Pt 28 K5 PR S A8 B [0 il i i 5 52 R A KA
HIPEM 5 % (MoCA ) PV 43 52 1E A JG OC &, 4 I H A
PHI ) BE B 55 0 v ] 4o 20 20 e ot M 3R BE A O Y
e S A T TR R BT, JE TR R I 2 T
I 255 11%) B L 2H AR O o IR R T A 2K 7 A R
T R AR E AR T, TR AR AT P ARG p e R
15 28 B A5 1 U 70 0 MRS MR R R
K ORI B8 38 S AR AE A T ] e S R AR R AR i
Fe (VMHC) (B FEA , 117 2 B v 101 24 35K 8] By ) 68 7
T S P, AR I A M b AR i DX 2 3K [R] By
P J1if 22 ™ AHFSE NPSLE 20 A7 0 o 4 J5 [8] Al
o [5] mReHo {E Ml mfALFF {5 )ik T 9E NPSLE 41, H.
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A5 v e )5 B mReHo A 1 mfALFF {8 5 400 5 1% 2%
(HADS-FIABPT 43 ) 5 6 A OG 06 2, 0 o e J5 [] 1)
il 55 A5 1T R 2 Bl 20K Bl AR o BB 3 I 4 B 1 1 R A
Z— s MEAN MR IR A A 2 X mReHo {H A
mfALFF (B B A, 26 B9 H A 28 507 ol — B0b: Mo
SZ AR, HL 32 0 0 X8 10 ) 45 R 56 il X HL A
JE— B0 $E0R P 2O ORI SR AT BRI A R e
T00 D) 4% ) il 34 9 8k B, 400005 PR 22 T RE AL I T B

AR FEAFAE LT R R - (1) Ry B iR 5T, B
At BN IRIT T RN — B, W] RE AF TE T B O A
(2) W52 Ty B 43 85 48 b, A T RE 38 4 ff B2 X L
S3HT A GO PR A 5 R Bl ZORS MOIRIE R M4 )
REAE Ak, ok 2T RN —H M EE R . (3) K
NGRS I RAIE AT 55 R b 4 ) e
M bR . KRBT REEARE PAZ PO EE K
B2 rs-fMRUFE b5 , XA [FIR T O 475 12 50 #r
HE— P AE LA L1
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