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M E. B HAMARFER (CSVD) B4 hikk44E% 8 RNA (IncRNA ) fEkfig% BF (BIRF) . 1 5#&
PR L84 B33 IncRNA (IncRNA FALL ) 2k 5mé fimE (WML) REGMAWSH, Fik SBUREBEFRIE
E [ 2021 5 6 A ~ 2023 5 6 A 4% 69 102 4 CSVD &4, 4R4E WML % i 472 CSVD &% 54 WML 4L (n=72)
F2dE WML 28 (n=30) ., FF#%3% Fazekas iFH it —F 4 WML A5 A5 % WML 20 (n=24) . & WML 28 (n=36) #=
FE WML A (n=12) . KRB EREHXTERESHAX AL (RT-qPCR ) 40 & F F IncRNA BIRF, IncRNA FALI &
“F; KA Pearson #8% 45 #7 fu % IncRNA BIRF, IncRNA FALI K-F8g48% 0, KA LEEF T/ (ROC) & 5
7 IncRNA BIRF, IncRNA FAL1 K-F % CSVD £ % % 4 & F WML #4934 i 8. 58 WML 20 & & 444 70.50 £ 5.86 % ).
B Ek (F/ F: 432941 ) . WBRBRE (A /K. 4527 4%)) | IL-33 (68.35+6.80 pg/ml) , IL-18 (97.78 £9.65 ng/L) .
2 F H R 3% K 85 L1(UCH-L1 )(0.29 £ 0.10 pwg/L ), IncRNA BIRF A&-F( 2.45+0.30 ) 2 % & T3k WML 41( 67.10 +5.76
. 111941, 9/21 41, 62.48+6.13 pg/ml, 92.56+9.37 ng/L, 0.24+0.06 wg/L, 1.02+0.11) , 7% IncRNA FAL1 %
£ (0.52+0.10) 2FAK T WML 4L (1.04+0.15) , ZFBA %5 EL (=2.683, 4.518, 8.978, 4.085, 2.510, 2.550,
25.346,20.500, 3 P < 0.05). % & WML 48, & WML %1, % £ WML 28 CSVD & # f2 7% IncRNA BIRF 7K F(2.23 +£0.23,
247+031, 2.82+0.42) 1K F, fiF IncRNA FALI & F (0.60+0.15, 0.51+0.09, 0.40+0.04) RKBEAK, 257
BA %t 2 &L (F=14913, 13.899, ¥ P < 0.05) ., Pearson 48 % 247, WML 41 % # f2 /% IncRNA BIRF 5 IncRNA
FALI 7K-F 2 §i 48 % (= -0.603, P<0.001 ); WML % f27% IncRNA BIRF %5 Fazekas iF % 2 E40 % (7=0.483, P < 0.001 ),
A2 7% IncRNA FAL1 5 Fazekas 14 2 #i 48% (= -0.507, P < 0.001) . 2% IncRNA BIRF, IncRNA FAL1 7K-F 35k %
ZFIRA T CSVD B H X A FJE WML 49 AUC (95%CI) 45 % 0.756 (0.641 ~ 0.850), 0.839 (0.733 ~ 0.915) #= 0.892
(0.796 ~ 0.953), =F B4 ML T A IncRNA BIRF S48 (Z=2.111, P=0.035) . £5if CSVD # WML % 4
7 IncRNA BIRF 7K-F 224t %, IncRNAFALL K-F 2 FFA%, 35 CSVD %% WML #2F 48 % .
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Correlation Analysis between Serum IncRNA BIRF and IncRNA FALI1 Levels
Expression and Degree of White Matter Lesions in Patients with Cerebral
Small Vessel Disease

ZHANG Xiaoxuan, WEI Yilan, YU Ning, HAN Yueying, YAO Xue, LIU Yao, DOU Zhijie ( Department of
Neurology, Affiliated Hospital of Chengde Medical University, Hebei Chengde 067000, China )

Abstract: Objective To explore the correlation between the expression of long non-coding RNA (IncRNA) brain ischemia-
related factor (BIRF) and focally amplified IncRNA on chromosome 1 (IncRNA FAL1) in serum and the degree of white matter
lesions (WML) in patients with cerebral small vessel disease (CSVD). Methods From June 2021 to June 2023, 102 CSVD
patients admitted to Affiliated Hospital of Chengde Medical University were collected, and these patients were grouped into
WML group (n=72) and non WML group (n=30) based on WML diagnostic criteria. According to the Fazekas score, the WML
group was further grouped into mild WML group (n=24), moderate WML group (n=36) and severe WML group (#=12). Real-
time fluorescence quantitative polymerase chain reaction (qQRT-PCR) was applied to detect the levels of IncRNA BIRF and
IncRNA FALLI in serum. Pearson correlation was applied to analyze the correlation between serum IncRNA BIRF and IncRNA

FALT1 levels. Receiver operating characteristic (ROC) curve was applied to analyze the diagnostic value of serum IncRNA BIRF
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and IncRNA FALLI levels for severe WML in CSVD patients. Results The age (70.50 + 5.86 years), history of hypertension
(Yes/No, 43/29), history of diabetes (Yes/No,45/27), IL-33 (68.35 + 6.80 pg/ml), IL-18 (97.78 + 9.65 ng/L), ubiquitin carboxyl
terminal hydrolase L1 (UCH-L1) (0.29 +£0.10 w g/L) and IncRNA BIRF level (2.45 + 0.30) of patients in the WML group were
higher than those in the non WML group (67.10 + 5.76 years, 11/19, 9/21, 62.48 + 6.13 pg/ml, 92.56 + 9.37 ng/L, 0.24 + 0.06
pg/L, 1.02 £0.11), while the expression of serum IncRNA FAL1 (0.52 + 0.10) was lower than that in the non WML group
(1.04 £ 0.15), with significant differences (+=2.683, 4.518, 8.978, 4.085, 2.510, 2.550, 25.346, 20.500, all P<0.05). The serum
IncRNA BIRF levels of CSVD patients in the mild, moderate and severe WML groups (2.23 +0.23, 2.47 £ 0.31, 2.82 £ 0.42)
were increased sequentially, while the expression of serum IncRNA FAL1 ( 0.60 + 0.15, 0.51 + 0.09, 0.40 + 0.04 ) was decreased
sequentially, with significant differences (/=14.913, 13.899, all P<0.05). Pearson correlation analysis, the serum levels of
IncRNA BIRF and IncRNA FAL1 in patients with WML were negatively correlated (7= —0.603, P<0.001), serum IncRNA BIRF
was positively correlated with Fazekas score in WML patients (7=0.483, P<0.001), but serum IncRNA FALI was negatively
correlated with Fazekas score (= —0.507, P<0.001). The AUCs of serum IncRNA BIRF and IncRNA FAL1 levels alone and both
combination for predicting severe WML in CSVD patients were 0.756 (0.641 ~ 0.850), 0.839 (0.733 ~ 0.915) and 0.892
(0.796 ~ 0.953), respectively, and the combination of the two was superior to the detection of serum IncRNA BIRF alone (Z
=2.111, P=0.035). Conclusion The serum IncRNA BIRF level is increased and IncRNA FAL1 is reduced in patients with CSVD
and WML, and both are related to the degree of WML in CSVD patients.

Keywords: cerebral small vessel disease; long non-coding RNA brain ischemia-related factor; focally amplified IncRNA on

chromosome 1; white matter lesions

b/ NI ( cerebral small vessel disease, CSVD)
SRR IRk . sk, BANAE
45— ZF AR 100 ~ 400 pom (/)N L5 T 5 50
Il PRI FR LR G AR U b, I SR A (white
matter lesions, WML ) J& CSVD iy FZ I R AY
SRR BT X O NS S w AR S, IR
BONFIIRERET . W28 S TR . HRRBEAT S AE
R, CSVD B H B WML B BEFL 1B 2%
FHRHE S PR CSVD B & A WML A lE ™ &
TR AR S E R I IR PR i 2 — . KEEE
4 i RNA (long non-coding RNA, IncRNA) 5 £
ik 28 22 Ge i B UIAH O . IncRNA fili 5l 1fi AH 5C
[l F (brain ischemia-related factor, BIRF) 2 &
LAY —Fl IncRNA, LI %5 " &3 IncRNA BIRF i
St LIRS 2 B DIAE DG, ELAE il dfe o, 9 420 B e g 30
REA JEAR SR M 32 95 T 1 'SPk B JRERY-
34 IncRNA ( focally amplified IncRNA on chromo-
some 1, IncRNA FAL1) J& IncRNA i —#l, WF5¢
FEU LA NS AC G G0 N Bz A ey, 5 - A
PR RN A SRR A AOF W AR,
FAR RS O E AL LR N . AR T IncRNA
BIRF, IncRNA FAL1 Xf CSVD i #% WML /™ & &
FERIREIA A w5 AR B . R, AT SN
ERBAMEEX Y (RT-qPCR ) #:1 CSVD %
IM17% IncRNA BIRF, IncRNA FAL1 /K-, 43#r —3
ik CSVD ¥ WML JR1EFERE AR
1 #REFE

L1 Rt BEIURAE % B i Be e o 22 9
2021 4F 6 H ~ 2023 4F 6 A WA AY 102 i) CSVD
H, Hr 56 i, Lotk 46 4], A4 58 ~ 83 %,
MG WML 2 WibsifE ™, #% CSVD i35 40 WML
¢l (n=72) FIHE WML 4 (n=30) , WLE 1. 59k
WML 4iAft, WML 452 il . BMI, WA SR |
PO L 22 R LG FE X (B P >005) ;
5 WML 4iA L, WML 4L4EI . sl s s, p
PR L s, ZRBEA GRS (B P
< 0.05) . Hr WML 4445 Fazekas 153 "% it —
4y W% B WML 2H (=24 ) | HhEE WML 41 ( n=36)
FMIEE WML 4 (n=12) .

PABRUE: OBEREG 2021 FFLAmr (HE
/NI R 12 3R L R AR 2021 ) U R CSVD 2
WikrifE; QR EHZ ML IR A . 3150 ki
FERLMIE R A, QWD FORIEHE; @RF MRS
AU IR . HEBRARME: OHAhIE CSVD T3
WML 41 CO W g, Mg, FRBIPEgm . b 4
QOISR B IR PE RS, QI LR R GEHE |
JEEC I E S UIRERERE s @I RIAAAR . WU A
2 RGP, G2k AR A b i o i
WRRSE R R I s @ & bR kidifb . 0 )i
SRR o
1.2 B 5A RNA PGSR & U sl
& (REFAEWPHEABRATR ) ; RT-qPCR Killist
A& (R AR AR F ) 3 RT-qPCR 1Y
(TL988, P RKMEFHEARAT) .
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x1 i WML 850 WML B—iE A RILEE (x5, n)
% I WML 4L (#=30) WML 41 (n=72) iy P
it (%) 67.10£5.76 70.50 + 5.86 2683 0.009
I (5 7140) 18/12 38/34 0.446 0.504
BMI (kg/m’) 25.65+2.88 2531+2.94 0.535 0.594
ks (/) 19/11 5715 2.795 0.095
hils (F /1) 2010 60/12 3477 0.062
BRI (41 E) 921 4517 8.978 0.003
RIS (B 17E) 11/19 43129 4518 0.034
1.3 F#&k =2 RT-qPCR 5|#1F 5
13.1 IR BORAIEE . IR A DFRE T4 3t 3|51

—METERE, ANAERE . B, AR ER (body
mass index, BMI) . W 4 52 RV s K IR
R E . ZS HE MBS (fasting blood glucose,
FBG) . ## C Jx )i & 1 (hypersensitive C-reactive
protein, hs-CRP) . A& fH [# % ( total cholesterol,
TC) . =Bt H i (triglyceride, TG) . ik % & I
£ H - 1 [& B (low density lipoprotein cholesterol,
LDL-C) . =% BERRHE T - A (high density lipo-
protein cholesterol, HDL-C ) . 4% (interleukin,
IL) -33, IL-18, {Z RERIELAuG/KAHE L1 (ubiquitin
carboxy terminal hydrolases L1, UCH-L1) %%,

132 WEILPRKA . s CSVD M 917 3k fimg
PRAE AT, 4G T2 AL, T1UINAL, AR B
PRIZ UGN R HOIAUSAR - H TR 28R A AN A]
WML 43 A i = 5% 5 {7 * ( paraventricular ventricle
hyperintensities, PVH ) FITRHSIN ()5t 7 {5 5 (deep
white matter hyperintensities, DWMH ) . H W & £
LA FE I Pk 28 BB TR 48 Fazekas 11431 6 X}
WML [/ S AR EEHEA TIPAL , PP pnifis % Gk [10],
PR AE SRR I/ Z A WML 845, % WML
R~ 24, HEWML K3 ~ 44, HE WML
N> 441,

133 IMIFFEASRLE: BT CSVD & ARk H
JRE A BRI 4 ml, B TE.OEY, E
15 min J&7 4°CF 3 000 r/min #.0> 10 min, Y54 L2
MEI5%E, BT -80°CHRAE, FHI,

1.3.4 RT-gPCR ¥ i ] Ifi. 7§ ' IncRNA BIRF,
IncRNA FAL1 7K. $i RNA #2505 & i ] 4342
HURNA, JE& RGN & R 5% cDNA, 155
XF cDNA #EATH 1. B SRR BB 94°C
15min —Z45PE 94°C 30s —iB & 55°C 30s —4Effi 72C
30s, fEEF40 K. 175K 2. UL GAPDH Jy
WZ, i 27 7 %315 IncRNA BIRF, IncRNA
FAL1 /K-,

IncRNA BIRF F 5’-CTGAGATCTTAAGAGC-3

R 5’-ACACGCCATACGATCG-3’

IncRNA FAL1 F 5-TCCGACTCTCACGGCGTATG-3

R 5’-GATACACGAGCTAGAGCACAC-¥

GAPDH F 5-GGCTGTTGTCATACTTCTCATGG-3’

R 5’-GGAGCGAGATCCCTCCAAAAT-3

14 St Fab ARIEPTA LR SPSS 25.0
AT FAE AT G T, A IEAS AT R
BRI + bpE2 (X +s) FR, PIIA] AR
FHARSTREAS o« K, 2241 (8] H A TR R 2 2250 #0T
UE— A L30T LSD-t Al AR n FR,
ZH IR OB R o K3, 2R FH Pearson AH & 20T LT
IncRNA BIRF, IncRNA FAL1 7K HyAH A, 23k
# TAEFFE (ROC) &A1Y IncRNA BIRF,
IncRNA FAL1 /KF-XF CSVD % & 4= # 1 WML 1Y
Wi, A 2B T2 W il 2R 1 AR
(AUC) WERH Zk5., LLP <005 25 H
Hait#E L,
2 &R
2.1 34F WML 2155 WML 4144 L a3 Aribis L3
3, 59 WML 41 #1 tt, WML 4 FBG, hs-CRP,
TC, TG, LDL-C, HDL-C /K- 5 424 X ()
P> 0.05) ; IL-33, IL-18, UCH-L1 /KF8hn, %
SEAGITFEL (¥ P<0.05) .
22 4 WML 21 5 WML 41 iz 7% IncRNA BIRF,
IncRNA FALI K -F 8y rb & 54F WML 414 1,
WML 4 £ # IfiL % IncRNA BIRF £ ik (2.45+0.30
vs 1.02+0.11) W3EFHE, I3 IncRNA FALL ik
(0.52+0.10 vs 1.04+0.15) B EAK, 2RHE
GiitarE X (=25.346, 20.500, #J P < 0.001) .




PRI EZeE 5394 # 6 20244F 11 T Mod Lab Med, Vol. 39, No. 6, Nov. 2024 105

*3 JEWMLEE WML ASEISIEtRtbE (x+5)

3k WML 4 WML 41

A (1=30)  (n=72) e
FBG ( mmol/L,) 742 +1.65 757152 0.443 0.659
hs-CRP ( mg/L. ) 2.47+0.86 2.59 +0.69 0.743 0.459
TC ( mmol/L) 475+1.22 4.88+1.36 0.453 0.652
TG ( mmol/L ) 1.40+£0.45 1.53+£0.39 1.465 0.146
LDL-C (mmol/L.)  2.83+0.40 2.97+047 1.429 0.156
HDL-C (mmol/LL)  1.20+0.26 1.26 +0.30 0.955 0.342
11-33 ( pg/ml ) 6248 +6.13 68.35 +6.80 4085 < 0.001
IL-18 ( ng/LL ) 92.56 £9.37 97.78 £9.65 2510 0.014
UCH-L1 ( pe/l) 0.24 +0.06 0.29+£0.10 2.550 0.012

23 WML & I 48 8] fz /& IncRNA BIRF, IncRNA
FALI K-Frbdx  ULER 4. 55 WML 4141k,
JF WML 4H . HJ¥ WML 41 CSVD B Il IncRNA
BIRF /K - & % Jt =5, 1L 7% IncRNA FAL1 5 ik i
FIEAL, 2R EASIEE X (24190, 7.677;
4434, 7344 ¥ P < 0.05) . 5 WML 4L,
L WML 4] CSVD & Il IncRNA BIRF 7K F- i
F T+ 5 (=4.830, P < 0.05) , IfiL7# IncRNA FAL1
Tk EEAM, ZFEA%RIFE L (124285,
P <0.05) .

*4 WML ETAEIMTFE IncRNA BIRF, IncRNA
FAL1 JKFEELEE (x+5)

WEL 41
iH 7 Hafig = F P
(n=24) (n=36) (n=12)
LncRNABIRF  223+023  247+031 2.82+042 14913 0.010
LncRNAFALL  0.60+0.15  051+0.09 040+0.04 13.899 <(.001

24 WML 41 # % o & IncRNA BIRF, IncRNA
FAL1 7K -F & 5 Fazekas #F 4~ 69 48 2 £ WML 2
H 2% I IncRNA BIRF 5 IncRNA FALL /K& 17
& (r=-0.603, P<0.001) ; WML & & Ifil 35 In-
cRNA BIRF 5 Fazekas PF-75 &2 IEAHC (7=0.483, P
< 0.001) ; IfiL7E IncRNA FAL1 5 Fazekas 1773 &
A (r=-0.507, P < 0.001) .
2.5 2 i IncRNA BIRF, IncRNA FALL & F =t
CSVD & %% 42 ¥ & WML 694 B8 WL s,
Kl 1. & H ROC 14k 43 Hr il 7 IncRNA BIRF, In-
cRNA FAL1 F ik X%f CSVD & & & F WML iy
LWHAE . I3 IncRNA BIRF, IncRNA FAL1 ik
B Ky —HBRA ST CSVD HE & AR HE WML (1)
AUC(95%CI) 43 %1 4 0.756 (0.641~0.850) , 0.839
(0.733~0.915) #1 0.892 (0.796~0.953) , — &
A0 T 17 IncRNA BIRF FAAAG N, 2% 5 HA
GiitpE X (Z=2111, P=0.035) , i 5 IncRNA
FAL1 7K P 22 S e g it 2 L (Z=0.871,
P=0.384) .

x5 7% IncRNA BIRF, IncRNA FAL1 7KEXf CSVD BE X EEE WML M2 E
5 H AUC 95%CI (e BURE (%) RS (%) Youden 855
IncRNA BIRF 0.756 0.641 ~ 0.850 75.00 75.00 0.500
IncRNA FALI 0.839 0.733 ~ 0915 66.67 91.67 0.583
“HEE 0.892 0.796 ~ 0.953 86.33 73.67 0.600

60

Sensitivity (%)

40

R
(®—IncRNABIRF
(2)===== IncRNAFAL1
-
— 50

0 20 40 60 80 100
100-specificity (%)
B 1 Im% IncRNA BIRF, IncRNA FAL1 7k Fi2 T
CSVD &KX EEE WML B ROC HiZk
3 iTig

CSVD JEfli/Nahfk . BANMAE . /NEfbk s H B
— RYELEAR A S R B IR RS A AE, Hh ok
B CSVD BB WML s gse R M, Hr,
N B AR TR R A eF iz, YRk
A BRAR L B s B SRR 2 B 2 R R
BESHEL, e WML = pyJE e P90 esvD i
WA, HHPERAE, B2, &R
Kt bAr i, BEERE AR, BE TR
MBI R, SESE . HERBEA SRR,
WML J& CSVD 1 5 )5 725, H % CSVD i) &
BN, AT NIRRT
ETERZEZ — " WML ¥ KL 5
Z%, HwoRMwh, HtSHR6E LAFEAS CSVD B
WML &R bR 54 R FilE R CSVD fRYT . IL-
33, IL-18, UCH-L1 j&50i CSVD i B
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KEEHER T, HACEF R RERE KLt CSVD [ 1H
JNEE, fREEIE UEE UT AR S XA X S A —
TR TR M R B, 5AE WML 4 1,
WML 4 CSVD & AR IS . il s 0% R e
1. IL-33, IL-18, UCH-L1 /K i 8 hn, X i
B WML 54588 . mi i MR . RAE R IL-
33, IL-18 F1 UCH-L1 K4 X, CSVD Al gg¥ &
RFE N KA HARIR K, #5) kA WML,

IncRNA J&— R e ih & 1 e J1 1% RNA 53
T, TR EERE, SE2MPRIMEREE
R PIAE 2N WFSE 2, IncRNA BIRF 7E fii
LT A2 2k P rp ek S, L7 i e iy 79 4ch 4 o
VR, RE AR R i i A7 B9iE S U BHRETET In-
cRNA BIRF 7Ei RGP IR b, AR5
PL59E WML gHAH L, WML 20 CSVD f3# 17 In-
cRNA BIRF /KF B EFH 5, x5 L1 % U if55 25
A —2 BB 7™ SR R I — 2P o & B
BE . v EEFIEE I WML 40 CSVD 3% 1L 74 IncRNA
BIRF /K& 4 T . 58] IncRNA BIRF Al gEZ& 5
T CSVD &% WML iy kA K, X WML #FEH
HAEIEAER, HIOKFETH R GRS Bt CSVD & 3
WML K AT B34 i,  H WML 2 & fifi 5 IncRNA
BIRF 7KV T} = 1fii 2

IncRNA FALI J&#7 & BB —F IncRNA, H A
NATTVR BULAE M « RIS B h A &
FRRAEN . GAO %5 " BFSE & B IncRNA FALL
FE NI AR i ol 1 A5 PN Bz 440 4 - o) 2 A ) 2 A
AR F R B RRAR, o SRR AR
AR R R o T S A i S 0 eh R F 5 38
B, AR, S54E WML 4/, WML 41
CSVD 1M1 IncRNA FAL1 /K BB E K, x5
GAO %5 " IR 458 V) & . ELREE 15 A e
B2 v AIE B WML 41 CSVD 3 I3 In-
cRNA FAL1 /KB A FEAIK, X 2845 R0 HH IncRNA
FAL1 5 CSVD & kK= WML A% V1% %, HK
SRR WML (515 ™

1 TH85% IncRNA BIRF, IncRNAFAL1 5 CSVD
B A4 WML B9 AH &M, Pearson 325 43 BT & BR,
WML 4H £ 3 1fil 7 IncRNA BIRF 45 IncRNA FALI 7K
A AH ;I 7E IncRNA BIRF 5 Fazekas 173 &
IEAHSE; LTS IncRNA FALL 5 Fazekas P43 5 71 4
Ko AR HE AW 5E 245 B HE D IncRNA BIRF, IncRNA
FAL1 nJREFL[RI52M CSVD B E R0 WML i 72, AHf
7% ROC MZ/rHri s, 175 IncRNA BIRF, IncRNA
FAL1 —HBEAZWE T L7 IncRNA BIRF HphiZ
CSVD H# L/ HE WML, X il IncRNA BIRF,
IncRNA FAL1 Xt CSVD [ & &4 H WML #i2Wr

HA—EMrHE.
£i Lk, CSVD ff WML £  Ifil 7 IncRNA

BIRF /KF & TH, Il IncRNA FAL1 ik 3

REAK, 345 CSVD MR WML 2 JE 4 5C. 4R,

AW FE B AFAE A L Z AL, IncRNA BIRF, IncRNA

FAL1 JK-F-%F CSVD A 15 2 & Al WML % A [ 5%

WAL AR, 7 B SR TS
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