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Changes of antioxidant substances in demyelinating diseases of
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Abstract: Objective Observe anti-oxidation substances such as serum bilirubin (BIL) ,uric acid (UA) and albumin (ALB) in de-
myelinating diseases of the nervous system,such as multiple sclerosis (MS) and optic neuromyelitis (NMO).Changes in acute dis-
seminated encephalomyelitis (ADEM) and Guillain-Barré syndrome (GBS) explore the relationship between antioxidants and demy-
elinating diseases. Methods A total of 141 patients with central nervous system demyelinating diseases were enrolled, including
90 patients in the MS group,31 in the NMO group,20 in the ADEM group, 105 patients with peripheral nervous system demyelinat-

ing disease GBS, and 175 from the health checkup as a normal control.The blood of the fasting > 8 hours was collected, and the se-
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rum BIL,UA and ALB values were determined by enzyme quantitative method.Considering the influence of gender factors on the re-
sults, we divided the components into male and female groups.Results The serum bilirubin levels in MS(9.9+3.4) pm/L, NMO
(9.4+2.7)um/L and GBS(10.7+4.4) pm/L groups were lower than those in the normal control group(12.5+4.7)um/L, and the differ-
ences in IBIL and TBIL were statistically significant.The serum BIL level in the ADEM group was slightly higher than that in the
normal control group, and in the male group.The DBIL difference was statistically significant.The UA and ALB levels in the serum
of males and females in MS group[UA(225:77)].Lm/L,ALB(39.514.3)g/L} ,NMO group[UA(198:91)].Lm/L,ALB(36.7i3.7)g/L} s
ADEM group[ UA(206+77) um/L, ALB(35.2+4.0)g/L. ] and GBS group[ UA(259+92) um/L, ALB(40.0+4.4)¢/L ] were significantly
lower than those in normal control group[ UA(303+93)um/L,ALB(42.1+3.3)¢/L.].Conclusion  Antioxidant substances such
as serum BIL, UA and ALB play an important protective role in demyelinating diseases of the nervous system.It may

be possible to prevent the occurrence and development of diseases by supplementing exogenous antioxidants or

their precursors in clinical work.

Key words: Demyelinating diseases
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ADEM 20 15(75) 42.45+11.42 22.47+2.91 5.39+1.35 60.26+21.55
GBS 105 66(62.9) 45.67+14.59 22.1422.82 5.52+1.74 58.55+14.00
FOA (25.891) 2.009 7.242 1.407 0.162

P <0.001 0.092 <0.001 0.231 0.957

T : GBS N7 2 L RER AL s MS 2 S PERE A s NMO S #2558 5 ADEM Ay S MERB I ME N5 B 98 5 NC b fi FREXT R s BMIT )y {4 i ik 4

B BUN IR ZE A Cr M LT

2 R

21 FE—MBBLILE APPSR
20 M B BMI ) 22 55 Se 2 2 3, hi4FE % . BUN
K Crla] o255, WK1,

22 FBADEWMELEEZE MS.NMO.GBS %4
IBIL.TBIL,UA J ALB {E 4 B f {1 T fidt B 0 i 41
BIL.UA K ALB Fi 40 8] B F 4 34 22 B Se it 2

R2 ML RGIBERIPRGE A 251 151 55 f T BRA M i
BIL . UA K ALB /K1Y Fb 48 s

A G ) () () (g
@EZE 175 3.1+13  94+3.6 12.5+47 30393 42.133
MS 95 3.6+14 64+2.8 9.9+34 225:77 39.5:4.3
NMO 31 35:12 6.0+22 94+27 198:91 36.7+3.7
ADEM 20 4.5+2.0 8.7+44 132463 206+77 35.2+4.0
GBS 105 32+1.5 7435 10744 259+92 40.0+4.4
FAf 5791 16615 8775 28272 25797
P{H <0.001 <0001 <0001 <0001 <0.001
T : GBS 7 22 LVTRLE B AIE ; MS S 2 A MR ; NMO S i 2
B4 ADEM 2Pk SR SO DA B 5 NC o Bt IR 4, DBIL 2y

TAERHLT & IBIL My [a]$EfHLT &, TBIL A A B LT 2, UA IR IR,
ALBANHEHA

23 BAMANHELREZE MS.NMO.GBS 4 M iE
IBIL J TBIL K- Tt 5 Lo 44l AR g e x4,
1M ADEM 21 JGi¢ 55 22 1.3 DBIL F1 TBIL {R 4] = gt
FEXTHEZH , H 55 P20 DBIL K -2 BB G2+ X s
MS . NMO ., ADEM } GBS IfiLi# BIL.UA K ALB /K-
T 5 Lo AR T B X RE AL, LA ADEM 400k
FLESAGOEE S HBR ES LTS bR L
PR T B, W3,
3 iTtig

JAGE 5 A8 9 e — L PR P D O U B0
T B 2 HER I S B AR iR A

R3 MERGEIBERIBRRE A 251§ 5 EEEXT R4 H &
T3 BIL UA M2 ALB K8 HLER (% + 5, M(Pas, Prs) |
T S tnr S ety O S i

fRERREXT HE AL

5 96  3.6x12 9.7+3.9 13.2+5.0 330£100 42.2+3.3
% 79 29+1.1 89+33 11.8+4.1 258460 41.8+3.3
MS

3 32 4.0x14 7.122.6 11.0£3.4 25668 38.9:+3.8
% 63 3414 6.0+28 9.4+3.6 21076 39.7+4.5
ul -2.384 5559  3.656 4207  3.206
PH 0.018 <0.001 <0.001 <0.001 0.002
NMO

L 11 3.5+1.2 6.3+2.5 9.8+3.4 229+100 37.4+3.9
% 20 34x14 58+2.0 92423 182484 36.2+3.6
HE 1.715 4009 2723 4643  6.657
PlE 0.090 <0.001 0.008 <0.001 <0.001
ADEM

5 15 4.7+22 8.623.8 132269 136+53 35.3+4.2
7 5 4017 92+3.6 132+4.8 142+:64 34.84+35
ui 2099 -0.196 -0.734 4.178  4.586
PlE 0.039 0845 0465 <0.001 <0.001
GBS

3 66 3.4x14 8.0+3.5 11.4x4.4 277+102 40.2+4.6
% 39 3.0+1.5 6.7+£3.3 9.7+4.3 228462 39.5+4.1
ul -0410 3407 2575 2527 3281
PfE 0.682  0.001 0011 0013  0.001

T 5 [F) PR X FREH AR LG, P < 0.05, GBS 7 22 L 48 &
fiE s MS Sy £ & HETEAL s NMO o W 2B % ; ADEM Jhy S P REH80ME
JRTE B 46 s NC A HEXT BRZH , DBIL S B 45 IHLT 2%, IBIL Syl 3 21
#TBIL N SARRRLL 3 UA N IR, ALB 4 12K 1
TR 228 J6E Jo 32 ARE R S8 0 B Pl 28 R i , Tl Ak
Tkt RGEEE B2 R ge . Ho Bk &
R B e L RSB AN L A A HRIR AL AN
G, HETACh ) B S PR sl R feE AU
IR 22 KT R A DG o IR AU (ROS) Rl R L
75 (RNS ) A UATEXT A Y SN 3R S8 A= W S A5



% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Nov,24(11)

+ 2187 -

T E R T A A Y — S A s R A
ROS FI RNS A9 2 B 7 A= st 10 0 o iy sk 20 35 2%
SRR SAT , 1 AP S A T, X
ot 25 1 VR FH 7 58 A0 8 5 R 28 8 v 8l T
R EIEA

BILJEAUAR 2T 25 (1 (4 A BEPEAR =4, K30 L
ok BIL I A S — B il i a4 0 A Q™ 9, (HE AR
K fRIF5E 2% I BILZE35 bR ROS FIRNS 45 7 T 34 & %
TEEMEM. AW BIL MHTEALEE T AR
meEA: R E 44 = C B LY BT5R 10 00057,
[ R T L8 A 1 2% R P 1T 5 200 R A 5 | 3 et
A0 ST I R ) BT AR ) 0 A S 1 4
fEL# VR T (ADCC) | B 1B B B i 4201k B A 4 4 i
B 15 R PR A AR A E . A BIL IS A —
ERRE T HUAGRRERE 1Y . TEARAMFH, GBS,
MS K NMO g A ifiL 7% TBIL & TBIL {8 34 9] A% T
f B XF BB 2, 1M 76 ADEM 25 P , 9% A Il 7 DBIL 5
TBIL /K415 T BT IR 2 . MS 2 e WL —Fh
X R A S P s , A R LA B 5 £ 1Y ROS
B RINS 23 5 B0l i 57 5 1) 388 325 PR 185 R e 2k
UG G 5 240 M A R OR B A PR T, e 2 T SO A 1)
R NMO & — i B ™ 55 (1) LA A 28 FE 6 52
B R BERER PR , 1 258 A NMO J& MS 1Y
— A | HETIAH NMO J&— A2, 5, 5%
18 K BEALHI 5 T 4946 90 F MS 9% . 5 NMO —
FE, ADEM # 5515%92 0 MS (B H R 22 0 BRI, H:
R MS PR s ya R B T B, AR
FW], HUARTEH L™ A e [ RN 9 VR4 i 45
R VR R aliE S BIL K i &, Jh H R e
bt S Ak Cln PR sl 4 B H O B8 D I B0 5 BR T
AR A, N R - B R R R AR
AR BIL G i £, X1+ ADEM#E A, BIL ()&
S 7 Pt A I DR R A o o i — 2B 14 R
1 F BIL [FEHE Bt SRR, — B e 5k
FREE FIERR TG A G s T S B e
JE BH AR T 90 1 A R 5 55— T SIS AE T AR
BIL, 45 S BIL 2730, X8 & X R A7
e, A BEEAS M BIL ZK-F-5 ADEM [R] (1) H.525C &
REG WS 3ok, AR AR5 h MS
B¢ NMO ¥k A Il 3 IBIL 5 TBIL AR il X R, 17
DBIL MU . X AT R T H A B
Joi—IBIL 1 TBIL A" e i 38 75 ) W4 sl itF A 44 Jfu fiE
TR LR AP FH B SR e A58 R 5 DI RE , M SRk
1 DBILAE AT BETF A ZE M o 2011 4F, peng X 133
161 MS 55 N A TRIF SR [FIRE 30 MS 9o A IR BIL {5

TEH 4] 5 ARG, S35 T BIL7E MS R R 3R AR 3
YEHT. 2018 4F[H 245 H BMI > 24 kg/m>ig A MS
KR R T, X UE ST T AR AR MS [ A
A R B T — R HEVE R, JLHLH AT e S5 A
RPNy S G =R S S 2 L 371 P 0
TR AR sEm , FATHE 52105 5 5 2 53 i
TTHE AF B TR ZE R R, AT R AU
MR R 1L T BIL K BRI T B, nl e
B A RN ZEKTARRA O, X 5 BEA T I8 4518
BR—E

UA ZEHLIARIZRS 10 L™= 1), A 5T 3 UA
A HLR I BR A 3 5T 60% , JtH % i 0T
fili iR £ (Peroxynitrite , PN) i BR . PN JE & ALY
FIEh 3 BB A AR A AR =, A PR 22
EVEPIR 1) A AT S SRAE T - — )y T e R
P 4 T AR R 40 100U 5 B (BB B ) P 2 240 i ]
1) 5 2 %, DT {6l 755 1L - NS 199 S I 1) 30 o5 1P 1
s 55— T b 2 T R R Bk, D
S ST AN S i o 4 . IEH ST BT BBB 1)
YER Sl T UA 7K BT BAR Tk 5 W, 4 BBB # i
RS H UA #E A, UA AT RGBT P
FRAE G 52 100000 5 P B 35 (5 PN L L 1 ot s i 2
G 1K) A e el A T R I8 S GBS\ MS,
NMO if 2 ADEM 21 , H: UA ZKSFE % TRt R4,
HULADEM T FEf A . — 30 Meta 23 BB 58
SR E5ARM RS A A, FEGSIE T MS R A1
ML UA KRR AYZ5 8 o 1 peng S8 HUAFFE S
&I GBS 1 NMO %5 AL UA 7K [R] A T f Bl
XA X AR 45 Rt s — 2, FRATTKE
2RI — 2500 R U L W AL 4 301 e e s 5 3]
TRMEER ; B BILHESIK AR —3, Lok UA
IR TRIRE B AR T 1, 3 1 v e R B S PR £
PR AR RN Z —.

ALB J2 Il 5 H i st A Ak S s 1 ) 32 e
HT, 25 THURE 2R A B N, 046 5 e RS
G s IR iR JIRLT R R 25 IR R MR
JEARE 3% Fe, 1T B S SN o 5 BIL Fl UA —
FE, ALB [F R HA BRI P A AL VE T, A 9T
ALB AL 1 R 4EE R CRIE Y 3~104% . Peng
ZEUOHE T NMO F1 MS B 5E H  BE AATLAAR It v
ALB ZKPFEIE 5 N E R, ARAMFR DRI
PR T NMO F1 MS %5 A5k, ADEM FI GBS J A IfiL i
ALB 7K -t 55 e B ok R 2 B 25 B AIG , ELAS 4P LA
ADEM 41RO A W &, 53X AT BB 5 ADEM Ji5 A\ ™ 5
AL DA G



+2188 -

% #% & 25 Anhui Medical and Pharmaceutical Journal 2020 Nov,24(11)

I DL EBIRST, FRATTAT LA A TR AR A 1 A TG
VO AR HORX P ] LA ), AR L i b e
I RIBEARS , TS 33 7 A A I %o I A A 2
i A B DR AP AR e ? E};E Hopper 25"l Liu
SEEISE T MS 1 S AR R — S e 1 B e P G
BHER (EAE) 1758 & 8L UA Fl BIL AN AT LUIAT
RN EAE BB I R K i 5 T AR08 O 2
R EAE BRI RAER o T ZEXT MS ZEIRAHF 5
FEHA R BUANFE UA 19 A4 - L AT B 8 43 MS s A
P TIRE B L BEARE K, DL B e T
UA FI BIL B8 , EL X T 130 ol 5t B o
a5 BT A Ak 0 5 ) 7 DRSS AT AR IR, — D T A
ERS PR 1 & A R RE St TR A ILYE H BIL UA
o ALB B9 JEA AN 2 580 ROS B RNSAEH i i 8%,
I3 —J7 T AT B TR B O T AL B R
) ROS 8¢ RNS THAE T WA BT A T . H AT
ﬁﬁmﬁﬁm%%ﬁﬁﬁUA%ﬁ%F%W%%L
A, B MS 55 A r PR 25 28 I A< 145 0 1 B 1 1)
%#ﬁ%ﬁ”ﬁhﬂ‘%m@ﬁ#ﬁﬁ LA 2578
() LR P T R R KA 2 bl ISR
JESE,

2¢ B rR, 1L3 BIL ., UA Al ALB 7K 1 B 5
P28 22 G W RE S M 1 & AR B VAR O, s/ Rk
PN AR B b T DL i #h sE A MR ST A AL o, 1
IAILAA T 42 Ak B2 I G328 I BE 7, DATTT B AR MS
NMO GBS #£ 22 ADEM [ & i #8 5 4% 27 3 i | iX 401

NBATXE 6 1 22 R G B4 P B PR3 ORI Y
E‘g\%o

S 3k

[1] WANG L, HU W, WANG J, et al. Low serum uric acid levels in
patients with multiple sclerosis and neuromyelitis optica: an up-
dated meta-analysis[ J ].Mult Scler Relat Disord,2016,9:17-22.

[2] MCDONALD WI, COMPSTON A, EDAN G, et al. Recommended
diagnostic criteria for multiple sclerosis : guidelines from the inter-
national panel on the diagnosis of multiple sclerosis| J].Ann Neu-
rol,2001,50(1) : 121-127.

[3] SELLNER J, HEMMER B, MUHLAU M. The clinical spectrum
and immunobiology of parainfectious neuromyelitis optica (De-
vic) syndromes|J ].J Autoimmun,2010,34(4):371-379.

[4] MENGE T, HEMMER B, NESSLER S, et al. Acute disseminated
encephalomyelitis: an update [J]. Arch Neurol, 2005, 62 (11) :
1673-1680.

[5] ASBURY AK, CORNBLATH DR.Assessment of current diagnos-
tic criteria for Guillain-Barré syndrome [J1.Ann Neurol, 1990, 27

(8]

[10]

[11]

[12] 7

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Suppl:S21-24.
KHAN MA, ALAM K, MD ASHRAF G, et al.Impact of hydroxyl
radical modified -human serum albumin autoantigens in systemic
lupus erythematosus|[ J ].Curr Protein Pept Sci,2018,19(9) : 881-
888.
MIRSHAFIEYA, MOHSENZADEGAN M. Antioxidant therapy in
multiple sclerosis [ J ].Immunopharmacol Immunotoxicol , 2009, 31
(1):13-29.
SAUER EL, TRIFILIEFF E, GREER JM. Predicting the effects
of potentially therapeutic modified peptides on polyclonal T cell
populations in a mouse model of multiple sclerosis | J ].J Neuroim-
munol,2017,307:18-26.
AT, A1, SRR , A5 AN 2R A TR RS T - e A
AL B v 245 %8 it Ao S5 B 1 5 i B0 5 o L) )2 R R 2
2016,20(9):1621-1625.
ROCHETTE L, ZELLER M, COTTIN Y, et al. Redox functionsof
heme oxygenase-1 and biliverdin reductase in diabetes[J].Trends
Endocrinol Metab,2018,29(2) :74-85.
PENG F, DENG X, YU Y, et al.Serum bilirubin concentrations
and multiple sclerosis [J].] Clin Neurosci, 2011, 18(10) : 1355-
1359.

RREL RO R AR RS 2 R M R AL A AR G 23 B
[T EEZ A=, 2018,34(7) : 1010-1012.
BRERSE  RRAC I, SR , 5 IRIR TG Nef2-ARE {5 73 % % 1A
SRR/ L) ] 26802 25,2019, 23(7) : 1315-1320.
LIU B,SHEN Y, XIAO K, et al.Serum uric acid levels in patients
with multiple sclerosis: a meta-analysis [J].Neurol Res, 2012, 34
(2):163-171.
PENG F,ZHANG B, ZHONG X, et al.Serum uric acid levels of
patients with multiple sclerosis and other neurological diseases
[J].Mult Scler,2008, 14(2) : 188-196.
PENG FH, YANG Y, LIU J, et al. Low antioxidant status of serum
uric acid, bilirubin and albumin in patients with neuromyelitis op-
tical J].Eur J Neurol,2012,19:277-283.
HOOPER DC, SCOTT GS, ZBOREK A, et al. Uric acid, a per-
oxynitrite scavenger, inhibits CNS inflammation, blood-CNS barri-
er permeability changes, and tissue damage in a mouse model of
multiple sclerosis[ J ].FASEB J,2000, 14(5) :691-698.
LIU Y,ZHU B, WANG X, et al.Bilirubin as a potent antioxidant
suppresses experimental autoimmune encephalomyelitis : Implica-
tions for the role of oxidative stress in the development of multiple
sclerosis[ J ].J Neuroimmunol ,2003,139:27-35.
MUNOZ GARCIA D, MIDAGLIA L, MARTINEZ VILELA J, et
al. Associated Inosine to interferon: results of a clinical trial
in multiple sclerosis[J].Acta Neurol Scand, 2015, 131(6) : 405-
410
KASTENBAUER S, KIESEIER BC, BECKER BF.No evidence of
increased oxidative degradation of urate to allantoin in the CSF
and serum of patients with multiple sclerosis [J].J Neurol, 2005,
252(5):611-612.

(i F1399:2019-08-20, & 11 1341 :2019-10-18)



