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[{BZ] B - it 5 56 R 2205 (neuromyelitis optica spectrum disorders, NMOSD) 3% Ifi. it 5 % (blood-brain barrier,
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FRE (¥ P>005), MERKERKERAER /M A EA (cerebrospinal/serum albumin ratio, QALB) { & % 7% 5 H 4 1
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Correlation between blood-brain barrier permeability and physical disability in patients with
neuromyelitis optica spectrum disorders
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[Abstract] Objective - To explore association between blood-brain barrier (BBB) permeability and physical disability in patients with neuromyelitis
optica spectrum disorders (NMOSD). Methods - Clinical data of 105 patients with NMOSD was retrospectively analyzed in Department of Neurology
at Changhai Hospital, Second Military Medical University and Renji Hospital, Shanghai Jiao Tong University School of Medicine from June 2009 to
June 2016. According to the difference between the expanded disability status scale (EDSS) scores when discharged from hospital and when admitted
to hospital, NMOSD patients were divided into disability-reduction group and disability-exacerbation group, and their clinical characteristics were
compared between the two groups, then association between BBB permeability and physical disability was analyzed. Results - Between the disability-
reduction group and the disability-exacerbation group, there was no significant difference in gender, age, disease duration, inducing factor, clinical
symptoms, and medication (all P>0.05), and the abnormal rates of thoracic spinal cord in clinical examination were statistically different (P=0.023).
There was no significant difference in biochemical data between the two groups (P>0.05), and a statistically significant difference was observed in the
rate of cerebrospinal/serum albumin ratio (QALB) in the cerebrospinal fluid examination (P=0.042). The percentages of exacerbation of disability in the
QALB normal and high groups were 27.60% (16/58) and 46.80% (22/47), respectively, and there was a statistically significant difference between the two
groups (y'=4.150, P=0.042). BBB permeability was positively correlated with physical disability (=0.299, P=0.042). Conclusion - The higher the BBB
permeability of NMOSD patients on admission is, the higher the degree of physical disability is. The difference in BBB permeability provides key clues to
the investigation of the immunological mechanisms of physical disability in NMOSD patients.
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1fit i 5EfE (blood-brain barrier, BBB) 3 i 4 vl RE 52 W 4
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NMOSD I BTG B AH S PRI e/, Rk, ARBFIEE
153 Hr NMOSD .3 BBB 3 i P 2k 4 1+ 5 i R il f5 7
KFH, A NMOSD G i e K RpLIIF e it 2%,

1 HBENGE

1.1 X%

HEIR 2009 4F 6 H—2016 4F 6 AfEH TR K%M
Kb 5 Ll sl KB FBe b R i B b 2 N BHE
BEffiZ NMOSD . AdibrifE: OFFA 2015 45 E AR
B HER G ZPIRISWIIR Y, Q4R 6 ~ 80 Bt
Bei# . OHZEMETREA, @IMKRTTRIEHE., ©%ElFH
BEA. HEERbRE: OFRALLT—Fei 2 Fls d kR
UiEEF (expanded disability status scale, EDSS) {F43451{t,
HoPEs, RAREIENLC D, M (1) R, IesScasaeg.
e, ol B SO R Hefth B B S . @ ABERT AT
B, PR A SRR T B . SRR 105
Gil, o Bk 35 i, Lot 70 s ARG 13 ~ 85 %, Py
AR (4385+1690) %, AERT B L H] 55 AR Al 124
KAERE 3 HUAN M 1L FF4G, ®lbkiiiE 3 ~ 4h, dt34d,
FlEBTEs R, JRSch Tmg (kg - d) AR, JREBHRR
= A AR AR SY; RRRAER/ MiEAER
(cerebrospinal/serum albumin ratio, QALB) #4 Ml ¥4 £F H 5% ¢,
FWE R Z A, AR TR 55 N 2 e A Sty 22 B2 i )
&, AWl KRR I R S B S AL

1.2 Jjik

1.2 R FRE i B B v 5 191 R G I sk ke 5
NMOSD &%k, WS, k. EDSS (¥4, LM
W B S IR BORE, M. MAEfE. QALB, ik
HH G (IgG), IgG #5%. 24 h #§N 1gG A BB A (L
i, SKrH MRI, ik MRI Je A MRTAG A48

122 M7 ABEIG K H G R 210 kR S 22 1 1M
4mL, JFBLOHIEIMGE; ABSRR A LA 258697 T
JEHEZERIR MR 2 mL, YT —20 CokFfReF. (EM4A
RSP (RS BN I, P, 28R, RA%R%E
HCH Py e e AL 1eG, A&RATE, o Hr(L A shit
FPEE A . QALB F124 h #514 1gG A RS RhR.

1.2.3 PEfibndE  MR4E EDSS PF4r, B 5 ABEHPF
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oy ZEME < 0 43 B BROLIBER A, PRy 21H >0 59 A5k
AR DU E 4, ALk QALB>7 % 107 A fl i (42
7~ BBB 45115 ) s T i B A 1H >0.45 g/L Ayl i, B
% 1gG>50 mg/L Ayl s, o it 1gG H5 %0 >0.7 b ff i,
24 h 4§18 IgG A R >3.3 mg/dL hfE .

1.3 Gl ¢ itk

K HH SPSS 21.0 Bk AT e it F o Hr. TR E
S8 (%) Foor, 2 ARIELECR ¢ A4 8k Fisher K fiff il
R, EEOMIERTRL x+s For, 2 HALLEL
KBRS AEAS (AR5 s R IE & A 1 e S R A A o
Mot BEZR o, 2 4 bhaRk  Mann-Whitney U #8556,
BBB i i 145 EDSS 145 fUAH &R ] Spearman 4 4H &
5rt. UL P<0.05 hZESH SR L,

2 &R

2.1 1% EDSS VFo) o 4L A AR TER L%

ARG b S PR DL IR A 5 SR IR UL N 21 NMOSD
BENKOE Lk sy Bk 63.81% (67/105)  Fil 36.19%
(38/105), 2 LEHLEMER. Fit. ke, BREZR. WK
RGBT G2 R EgE - # R (3 P>005), IR
A b o R ERA SR (P=0.023) (1), 2
BRI ZE RIS AR (39 P>0.05), MNAHRAS:
#rrh QALB fli R Z A G AR L (P=0.042) (%2).

e 1 BRPARBLIR LA INTAL NMOSD 153 i A A b

Tab 1 Comparison of clinical characteristics of patients with NMOSD between the
disability-reduction group and the disability-exacerbation group

FRARDLIS 21 BRPEAR DU A

(.3 (N=67) (N=38) P
MR (i) /n (%) 47 (70.15) 23 (60.53) 0.315
Eih /5 43.82+16.54 43.97+16.82 0.964
fwig /] 2.00 (0.42 ~ 18.50)  6.00 (1.00 ~ 28.50) 0.123
BRAR
NP Y /n (%) 9 (13.43) 9 (23.68) 0.180
T Wit et /n (%) 2(2.99) 3(7.89) 0.256
I PR EEIR
MDA /n (%) 32 (47.76) 20 (52.63) 0.631
Btk Z H In (%) 51 (76.63) 22 (57.89) 0.051
JHRBEA /n (%) 51 (76.63) 25 (65.80) 0.250
SRABRERS /n (%) 32 (47.76) 17 (44.74) 0.765
IR E
VEP S /n (%) 26 (66.81) 15 (39.47) 0.904
HiG o n (%) 26 (66.81) 15 (39.47) 0.463
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Tt 5 /n (%) 26 (66.81) 24 (63.16) 0.023
RITRY
BRI /n (%) 54 (80.59) 26 (68.42) 0.118
SGIEERE A /n (%) 8 (11.94) 5(13.16) 0.856
SRR n (%) 3 (4.48) 2(5.27) 0.869

1E: VEP hilst i & Wi,
# 2 GRPCIRBLIB R RN E 2 NMOSD 835 A AL Bkt L 4%
Tab 2 Comparison of biochemical data of patients with NMOSD between the

disability-reduction group and the disability-exacerbation group

BRACROLIS R SRR DL EE 2

tam (N=67) (N=38) PiE
ElE
4t / (< 10°L) 7.67+3.33 7.83+3.63 0.811
TAG/ (mmol/L) 1.25+0.62 1.44+0.83 0.203
LDL/ (mmol/L) 2.68+0.82 2.96+0.93 0.140
UA/ (mmol/L) 0.24+0.08 0.28+0.11 0.063
Sct/ (mmol/L) 57.84+15.54 612141625  0.295
AQP4-1gG/ n (%) 16 (23.88) 12 (31.57) 0.195
R B8
B n (%) 28 (41.79) 15 (39.47) 0.816
QALB {5 / n (%) 25 (37.31) 22 (57.89) 0.042
1eG s / n (%) 32 (47.76) 19 (50.00) 0.630
1gG ¥ %t / n (%) 8 (11.94) 6 (15.79) 0.577
24 h #4 1eG &R / n (%) 13 (19.40) 12 (31.57) 0.233

T TAG 24 =ttt s LDL A% B AR & AR R s UA SRR s Scr I LAT

AQP4-IgG kil EH 4-1gG,

2.2 1% QALB 534184 EDSS 15y Lbi%

AW 58 o QALB IE # 4 5 {7 4 NMOSD &5 A
K 4y bb oy B A 55.23% (58/105) K1 44.76% (47/105),
QALB IEHH 5 fkm B E AR OUNE K A NECA 47 bl
4y B 27.60% (16/58) 5 46.80% (22/47), 2 Hjalbb4%3%
SAGIHESL (=4.150, P=0.042),

2.3 BBB jiliiE k5 EDSS ¥R

QALB ff & 4H HB F B R O I 6 & AR W &
QALB [E# 4, # Spearman #:AH= 4> #7715 4. BBB i %
PSR & A B AR (7=0.299, P=0.042),

3 itig

H 7 NMOSD [ & Ll v R 52 2 B, ARRFE & B
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A QALB i EE R A FIHFE L, PR T/~ BBB i
B S B R A A R IR,

BBB & X i Z2 4% (central nervous system, CNS)
HRSRBERE, Rl AR IR Mg A A s, IR Fni A
PpaE it A CNS iR Fa 3055, BBB X i i K fii ) o3 7%
HIE R RS, ik 4niEAMNE IR FIES 4R s AN [P
X, BBB X AR REIE A FRE AN Y, A&EAN
£ CNS LISMER, % A&l 524/ BBB, 24 CNS %
A RAERT, BBB ZEMIA, T3 RS E & A
B, QALB 2 HkHEA SMEAEAMILE, &4
INHY S BBB Gl i PERTHE bR, A2 ik AR S B R E I e )
TZAE ", R o HoX R 25 S 3 PR SR QALB
BTt 5 s QALB REMSFE R4 e BBB #6115, (R0 1%
ARSI

EDSS & H fii PF fli £ %k 4 # {t. (multiple sclerosis,
MS) g ik Je B S Iz &R, T R & i T
NMOSD, H %4 3= 2 VR AR 156 vh PR fh 2 Dh e
W B g bR, A R s E Bkl Y, EDSS LA
CNS 8 NIhRE RGN A2, UL 0 ~ 10 5y dtt750 21,
REZ U S WA 22 DR AS 1L, TR0 A& 1l S ek e A
#: ", BRI, EDSS A7 fE—a kb, RUEHTES K FAx
HERI S R A, HIARR FEEWR, BIhEERst
B S AR TE oy U S A AR A BE R . BRIk, AR
HEAEDE Sy & B AN RSy & 2 A o] S kA 22 ™, EDSS 43
B BRI, 4.0 ~ 7.5 YPEs B EER e T B3
ML AR B UL RO A T S4B, i H. EDSS 1R/07% &
MS KAV IN N ZhREPR . 4 EDSS A7 4E 23 AR ik
1By I e ) 2 PR MS BRI ES R R FR;
A REAITE LR T 2 R 5 HA PP FE ARG &, ATUASE4F
bR 35 PO AN TE o (4, aniNJnThRERERS

% NMOSD, 47K £ Bl o S ek liE & H 4
(aquaporin 4, AQP4) itk 5K A E. R LM
AQPA4 LA BHE Y B 25 1 AQP4 L4 BAPERY & e 25 s
WA R THEE DR AN & 9 (myelin oligodendrocyte
glycoprotein, MOG) HifryiEse ™, W% T NMOSD #%
BBB j# & PR (LRI b, NMOSD 7% BBB HJRE 5
W5 RIE R PSS, H BBB BHEAY 5 A H A AL
HEFFE, B QALB 1E5h BBB @B M RAFHEARIF I 2
N, B 7E NMOSD .35 b H 51l PR LK T 5 Z Al A 5%
RIMANME, (ESLIEME B B P HE R (experimental
autoimmune encephalomyelitis, EAE) zf#pk Y i ELIF 55 2
191 BBB #yid & P 5 950 R B B AR G, AR AEN
e S Se I ", Uher %5 " 47 1 il PE R 5290 100
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i R &5 R eIt , B IR 2tk & E % QALB 7K1 5
Kodwila 48 A NEIMIAN =, AW, ik B o A B
/VEARRYE S i QALB sk~ 55 48 A NI EDSS P4,

QALB = 6.0 )35 EDSS 145 = 3.0 i AUG &1 QALB 7k
HBER 3 1%, R U50E T BBB iliE M A H Ay

5 MS Bt e bpae, APTE R, A fRrm b5k
IHERII ARG ™, AR b R A B i
B/ N5 IR R TR B A A e 1, Sl SR th A R8s MS
B AL Tk o 8 QALB (B 55k ULt iy
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PERRAAHICHE, ARFSE B IRE NMOSD g Bl I
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JEEEER ). QALB Je RFHEAMERECR A, S rElEE
s i QIgG 5 QALB [EFE R EAHIE, HILHFZEFaIAR
B 1eG fEAEIEHTEHE , &KW NMO E4& CNS Hiffy IgG
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