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[ ZE]BHY: Hese 142 6 e fE 8 A0 22 2 (demyelinated optic neuritis , DON ) £ 3 IfIL 75 5 I & W AQP4-TgG 35 5 HlR IR
FHERKR R . FiE: BB 2016 4 1 A % 2020 4F 10 H TREZE 425 K27 55— e B B IR BHISOE 1Y 14241 DON 85 AQP4-
TeG Kz 4025 5, X AQP4-TgG P K B B 2 i I R P Rb e AT A0 HT o 45 3R - ORI R AQP4-TgG PR % 48 11 (33.8%) , etk 5 5
PELE A 5.9: 1, SR [ %9 5 31 111 (64.6% ) , &It LogMAR #1147 0.48+0.64 , i 1/i 45 BT LogMAR #1714 0.55 + 0.65. QK
3] AQP4-TgG BH I 94 1] (66.2%) , L M5 B AL HE N 1.7: 1, SUHR 6] I % 95 & 53 51 (56.4% ) , % W5 B LogMAR #i 1 7 0.54 +
0.61, K15 45 AT LogMAR #1714 0.39 + 0.49, B AQPA-TgG BH 1 L 1k B 3 Lb B W 8 55 T AQP4-ToG B i 3 (2=7.827, P<
0.01) ; 3% XUHR S5 R AR HA 2422 5 (2=0.884, P>0.05) ; % 1E 5 I} LogMAR #L 11 3 483t 24 22 7 (1=-0.721, P>
0.05) ,{H AQP4-IgG BHE: H 00 1 195 BF 2% (1 =2.058, P<0.05) . AQP4-IgG BHE B M ITTHET (x2=5.403, P<0.05) , A K 491 A
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[ Abstract] Objective : To compare the relationship between AQP4-IgG expression and its clinical characteristics in the serum or cere-
brospinal fluid of 142 patients with demyelinated optic neuritis (DON). Methods : We retrospectively collected and analyzed the clini-
cal data and AQP4-IgG results of 142 DON patients admitted to the Department of Ophthalmology of The First Affiliated Hospital of
Army Medical University from January 2016 to October 2020. Results : DAQP4-TgG positive was detected in 48 cases(33.8%) , the fe-
male to male ratio was 5.9: 1, and 31 cases (64.6%) involved both eyes. The LogMAR visual acuity at the first visit was 0.48 + 0.64,
and was 0.55 + 0.65 at the last visit. @AQP4—IgC negative was detected in 94 cases(66.2%) , the female to male ratio was 1.7:1,and
53 cases(56.4% )involved both eyes. The LogMAR visual acuity at the first visit was 0.54 + 0.61, and was 0.39 = 0.49 at the last visit.
(3)The proportion of AQP4-IgG—positive female patients was significantly higher than that of AQP4-IgG—negative patients(}*=7.827, P
<0.01) ; there was no statistical difference in the prevalence of both
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4 55 H AR : hups://kns.cnki.net/kems/detail/50.1046.R.20220831.1155.028huml ~ autoantibody results than AQP4~IgG negative patients(x*=5.231, P<
(2022-08-31) 0.05) ,both of which had significant differences. Conclusion : AQP4—

MAR visual acuity at the time of onset (1=—0.721, P>0.05) , but
AQP4-IgG positive patients had worse visual prognosis(z=2.058, P<
0.05). AQP4-IgG positive patients had higher erythrocyte sedimen-
tation rate (}*=5.403, P<0.05) and a higher proportion of combined
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IgG—positive patients with neuromyelitis optica spectrum disorders have a higher incidence of female morbidity , with worse visual

prognosis, and may be combined with abnormal autoantibody results or autoimmune diseases. Accurate clinical classification based on

AQP4-1gG detection is important for the treatment and prognosis.

[ Key words ]demyelinated optic neuritis ; AQP4-IgG ; neuromyelitis optica spectrum disorder; cell-based assay ; autoimmune disease

JI5E 455 5 PR LA 28 % (demyelinated optic neuritis,
DON ) J2 35 2 B K A 28 f) v MR ft 28 2 40 46 P ot A
BV, LA 2 e WA P R
e, 2B EM RN EERREZ —, AR
DON {5 45 45 & 1 DON | 22 & 1 i 4k AH 56 1 40 b 42
2L 2 B R % AR P05 (neuromyelitis optica
spectrum disorders, NMOSD ) A ¢ P W0 28 98 45, 4%
WA B — AP RE R e . o, NMOSD 7
MARER & &, DL R R 2 R B 1 Beis 15t
HHER NRHE , 58 SCE R nl 1 RO A5 T A 4
DReEDS I6YT LR TR sl ia iy S TR E A 0T
BN T 2 K, ™ E A T AT I e kA T
MyRAYGT  BA SRR BE SRR E AN
LA T HARZE R DONY, 2006 4F, 7K 38 i 4
(aquaporin—4, AQP4) HL A B 44 A NMOSD 5 212 Wi
FRifEZ —P152015 45, [ PR NMO & K416l 2 T #H
ZWiARIE , B AQP4-1gG HLA PHAE & — 0 i
PRAFAE BI AT 2 B NMOSD , AQP4-TgG [ 44 U] 75 % 5
Z B0 I REFAE I 75 & MRIM G ZR A B2 W
I, AQP4-1gG 25 R XF T JL 52 iy NMOSD | i —
A8 S RIA YT S W A fE AT T I R

H A, NMOSD 75 23K ¥4 &0 , (B & 45 E 4 18
BN FI 2R 2 S AR, b 0 W 0 e DX ) A s 2
FRIE M A B DI 4RGE ", A7 3 2o AR B 42 AR s
K22 — B S B SCIA 9 DON HR 3 I 375 Bl 0 5 Vi
t AQPA-TgG R 25 3 | i — 20 43 B S 45 V4 3 b [X
DON J Horft NMOSD 35 1) AQP4-1gG 35 JIIfi IR
RHAE , Az X A 2 AR B 27 2 Jre SR Al R A A o

1 #AREFE

1.1 Bhg#H

20164F 1 H % 20204F 10 H TRE4 4 R¥5—M s =
B MR BL 5612 (1 DON (35 142 4] (3 228 IR )W ARF5T . A
TIFFE Ay I 028 95 £51) 2R B AFF 9%, 24 i 2 2 18 G5 — B i s 5
FEBEZ By 2 o AL UE (LS - KY2021048) , JEHUI R 5 1Y
HUE R o GRS 23 22 A7 R AN ST AT I R R o 9

AP : OFF A TR B (UL 2 22 Wi AR IT & R AE(2014))
HAL 22 SIS W AR A A I ] A SR R IE AT RIS A
A RIS R (FFA) OLET W00 R A ARG I 55 @3 iF
A7 ML B T AQPA—TgG AG I 5 DHEBS: i P9 HE T i i Py
TRYL AP RGP . HEBRARIE : OB P28 R 5
FI Ep A PR 20 s DMLY AQPA-1gG AR A ; BB
HRAEA RS
1.2 AQP4-TgG & B & kb

L35 B % 6 T AQP4A—TgG K60 SR JH 48 i 1] 2% 9 28 ¢
JE (CBAYL) M EE 1:10 R BAYE, H AR = A& miE A
BUARTE LA R AR I IR H o AR R A A I IR R
H T IHRA S5 b 28 2GR R [FI AT /51 A MRT AR 1 ()
& MRIG 2
13 %itam

KRG F A SPSS 22.0 HEATEAR /0T THE BRI
YIB + 22 (v +5) 2%, 2 4LIA AR o KR 36 5 1 300%
LR B (%) Z278 , 4L 18] FL R R 7 R o A 9 /K o
a=0.05,

2.1 DON #2747 % 5 B s FRAFAE

142 5] DON 3% 3 B 228 HHR , WA 790 2 Kl R4 E
WA, BV 2~210 &, YRGS 1] 44 J& o AR AE G
5~76 % Y RFAER (37.7 £ 13.4) % P ik 38 %, Hirh
B¢ 42 411 (29.6% ) , 1 100 61 (70.4%) , 5 54 e o
2.4:1, DON 2 KW HR & 84 5 (59.2%) , 5 K HHR & 58 14l
(40.8%) . B IR EREALSF IES1<0.1 % 168 HIR(73.7%) ,
0.1~0.5% 35 HHR (15.3%) ,20.5% 25 HIR (11.0%) , LogMAR
M J1H 0524062, AU B, 9 E & 159 HIHR
(69.7%) , HoHp AR B 7 e AR IEAR 1<0.1 35 98 AR (43.0%)
0.1~0.5% 43 AR (18.8%) ,20.5 % 87 H R (38.2%) , LogMAR
MI17490.45 £0.55, ShmiP A IR BREE 3098 30 RIR (13.2%)
WA M 49 LR (21.5% ) , 65 1 MR T WARR A S5 1 28 0 bR
1041 (7.0%) (F 1),

R BB AT A UK A R A A S PR
BH P 29 41(20.4%) , MLTTF 3 17 611 (12.0%) o BHME A dw 2
0950 A BB S B0 - BT 2R B AE BT A (Sjogren's
syndrome antigen A, SSA)HLHAK 13 4] (9.2%) . HT ENA Hifk 12
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F1 1426]DON £&E AQP4 RiERFITIREHFME(n, %;x £ 5)
7D fii A DON & AQP4-IgG FHIEE  AQP4-IgG Bt XA P
AR
% 142 48(33.8) 94(66.2)
Z RIREL 228 79(34.6) 149(65.4)
AR % 377+13.4 382+13.7 374+13.4
SRR 38 40 38
5 7.827 0.005
Lk 100(70.4) 41(85.4) 59(62.8)
Bk 42(29.6) 7(14.6) 35(37.2)
3 L 24:1 59:1 1.7:1
Z B 5 0.884 0.347
Eysosliss 84(59.2) 31(64.6) 53(56.4)
R HIR 58(40.8) 17(35.4) 41(43.6)
VLt WIS I
BCVA<0.1 168(73.7) 63(79.7) 105(70.5)
0.1<BCVA<0.5 35(15.3) 12(15.2) 23(15.4)
BCVA=0.5 25(11.0) 4(5.1) 21(14.1)
LogMAR %1 71 0.52 +0.62 0.48 + 0.64 0.54 £ 0.61 -0.721 0.472
W3R
BCVA<0.1 98(43.0) 45(57.0) 53(35.6)
0.1<BCVA<0.5 43(18.8) 13(16.4) 30(20.1)
BCVA>0.5 87(38.2) 21(26.6) 66(44.3)
LogMAR #. 7] 0.45 +0.55 0.55 £ 0.65 0.39+0.49 2.058 0.041
B I R
HRBR %% B9 30(13.2) 16(20.3) 14(9.4) 5.326 0.021
ALK i 49(21.5) 19(24.1) 30(20.1) 0.469 0.493
(RCRL EZYTRIN 10(7.0) 5(10.4) 5(5.3) 0.495 0.482
MRI 5% 29/92(31.5) 14/30(46.7) 15/62(24.2) 4.730 0.030
H SPURL R T
SBHEEL 29(20.4) 15(31.3) 14(14.9) 5.231 0.022
T HRLr S EHUR A Pk 13(9.2) 8(16.7) 5(5.3)
PLENAPLIA 12(8.5) 9(18.8) 3(3.2)
YL Ro52 il 12(8.5) 9(18.8) 3(3.2)
EINERIREN 11(7.7) 7(14.6) 4(4.3)
LT He G E R B ik 6(4.2) 3(6.3) 3(3.2)
IRV =T 17(12.0) 10(20.8) 7(7.4) 5.403 0.020
HIF B B PR
HRARDIRE S 4(2.8) 2(4.2) 2(2.1)
THRER A NER 2(1.4) 0(0.0) 2(2.1)
IR A PR IR 3(2.1) 1(2.1) 2(2.1)

% (8.5%) . FL Ro52 Fi & 12 4] (8.5%) . ¥t & Bt & 11 i
(7.7%) A0 T 452545 iE 40 B (Sjogren's syndrome antigen B,
SSB)HLAA 6 1l (4.2%) o 142 45 v} 92 61147 AR HIE =% 35 /i ki MR1
Kot , Horh S i 4 29610 (31.5%) o [RII4& 3F HAR R Th

AW, THRERG R 209 0 SRS FIREIR 347
22 AQP4-1gG A & B AT 9% 5 Al JRAFAE

JF A 142 1) 52 % o AQP4-TgG BH 14 # 48 1] (48/142,

Lk B Ak
AETT

33.8%) , 2 B K 79 FUAR (79/228 ,34.6% ) , Fi 7 i 5 5 F
1:10~1:3 200, FAHCH 1: 100, AQPA-TgG P H 3 & i 4F
W 5~73 % X R RAEWS (38.2 £ 13.7) % I AR % 40 %
HAF B 76(14.6%) , 2 PE 41 151(85.4%) , P S5 H T K
5.9: 1. gt fe A IE AL 11 <0.1 # 63 HIR (79.7%) , 0.1~
0.5% 12 HiR(15.2%) ,20.5% 4 R (5.1%) , LogMAR # 1
9048 +0.64, R IRBEVIBT , B AL IE L J1<0.1 3 45 HIR
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(57.0%),0.1~0.53% 13 HIR(16.4%) ,>0.5% 21 HIR(26.6%),
LogMAR #1114 0.55  0.65, & Y& i WUIR [F] i 22 1 # 31
11 (64.6%) , 3R %955 17 1 (35.4% ) o K I IR A7 HR BR %% 5
I 16 HUIR (20.3%) , ALK 19 KR (24.1%) , & 1 W T
PR A S pih 2R 5610 (10.4%) (R 1) 6

48 {7 AQP4-1gG BH ¥ B 3 v, 1l U T+ = & 10 fi
(20.8%) , &5 31 B B PUIARLE R 15 61(31.3%) o Hrp B
i S A S PO 5 L ENA $T4 9 41 (18.8%) 4t
Ro52 44K 91 (18.8%) HT SSA Hik 8 14 (16.7%) Fi ki
71 (14.6%) Bt SSBHU M 3 4] (6.3%) . T 30 447 HR HIE 5l
T MRIAG A, 55 5 14 61 (46.7%) , R i & 51 HUIR IR T
FB S5 2401, S RS IR 1491
2.3 AQP4-1gG Rk 5 s RAF LSS X £

AQPA-TgG PR 28 3 4o Mk LU A1) 1 48 5 T AQPA-ToG [ 14
BE LS, 25 BA %145 L (¥=7.827,P<0.01) , 2
2 MR NMOSD 55 & 9 ARE (B 1) o 35 78 BUIR 2
b, AQPA-TgG PRI B LU BT i (0 3 N B A Gtz &
(x*=0.884,P>0.05) (& 2).

160

140 4

120 -

100 -

80 -

[NV

60 -

T, ok B B PR FE B 5.9 15 b otk B AL LB 1.7: 15622
PR L, P < 0.01
E1 DONK&MEEES LHMBOIHLE

DON##

AQP4-IgG(+)4H

c (P>0.05)

T a, SR BB A1 64.6% ;b - WUHR 585 A3 56.4% 5 ¢ 2 2 2H IR
K ,P>0.05
2 DONREZHEBERKBRENRK BHFEGIH LR

AR AQPA-TgG BHPE B 35 15 YR & i e AR5 1E AR ) 7E
I B 7 IX B8k (BCVA<O0.1) B fi 35 &5, {H LogMAR # 71 5
AQP4-IgG [P & I o B W g 1] % 2% 5 (1=—0.721, P>0.05)
(E3), ZHBEMRDAE L EA S22 57 (1=2.058, P<
0.05) , #&78 AQP4-1gG FHME B E M A TG H 22 (F 4) .

BRI IR F I, AQP4-1gG [AVE B H AR T 2 F
i e L34 b AQPA-ToG BRI 5 3 LU o 5, (HA R BR 5% 5
I 5 AQP4-1gG B & X B BH B (x°=5.326, P<0.05) , L&
AR R F R A S e R 2 R A SRR L, A
IFFE R 45 ol BRI 58 40 R 38 SR A MR HIE 50 38 P91 o MR AG:
{H AQP4-TgG BH I f8.38 MRI K & S5 % L 9] A & =5 T AQP4-
TG B £ 3 (x*=4.730,P<0.05) .

AQPA-IgG FHME B 2 1Mt F 15 Lh 49 3 5 (x2=5.403, P<
0.05) , LA K [FIR A 91 11 Brbite 2 SR BE M 1) LBl L AQP4-1¢G
Bk R 0, Y BA Giitae 25 5 (*=5.231,P<0.05)
$E/R NMOSD B HEHAE S GIF A B RIERG R . AFE
FEAAIF HRNS A B R Eom R R IR R 22 5
FTRES 1012 H B G e PP B B DA

=BCVA<O0.1
70.1<BCVA<0.5
®"BCVA=0.5

15% N

Aqi>4_ig0(-)zﬁ

3 DONREHELBERRKIHEERERITLE
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‘ s BCVA<0.1
0.1<BCVA<0.5
16% #BCVA=0.5
19% 20%
DONE#H AQP4-IgG(+) AQP4-IgG(-
E4 DONREZHBEFRRXFEFHZEFERITLE
BAEI N 2.4: 1,10 AQPA-1gG FAYE B &tk 5
3 9t it BB 5.9: 1, Ltk LR B THM. &

NMOSD J2 G /i 5 1) 32 5 58 J 0 26 R e
4D J5E P H R A 28 2 0 B4 S P R BB R B , L R £
i PR 3% B0 Ay i BsF () PR A AR LR S R /M
B A RSN [) Fof sl AR 4 BRI ) R R . An R R
iE R KA BEE T2 TR, iR R
) 75 B A e N B —20R Y7, NMOSD /Y
FOHTIR IS AQP4, J3 AT FE ML A 28 HF 8 | 10 i BF B 119
E%ﬁﬁ%%%%tﬁ@%&%ﬂ%%ﬂ%ﬁ@

AP VR I 5 R e L i S e B ER 1
L5 JE RIS HIHHMHE é&lﬂ@%%ﬁtﬂf)mr
b I S U 2N € O R LS

NMOSD = R 550 FE, AQP4-TgG &2 lakmifpﬁ
MRS A B PUR, WF 5T & B NMOSD & #E
AQP4-1gG PH A 2R 1] 755 1k 84.6% , % Pt 14 Pk 48 7~
NMOSD & & "l gt 5 K",

NMOSD 7 4 BR ¥4 & , B i T U i 4
BRULAT I B, A [A) o A1 it IXC T3] NMOSD ) &
WRAEAEZE S, A A i A & NMOSD
1 & NAE L 2017 A5 FIHT VY =2 0 A 7 2
ERON A A PNISE B[ A= NI RO 8 Sl
1.57/10 3 #10.57/10 3", Ey K 74 & A 7 NMOSD 14
FBRR LN 3.31/10 77, HE Zh R PHAE N 0.43/10 J1 1Y
R Y, J R NMOSD FA EEh 4.1/10 77,
T R AR S 452 %5, Lo (86%) W ik £ T 55
PR, A L B R B PR Y 3~10 A5, ZE BT AA
FAPE R LR P L BIEAR A 2 (1.1:1~1.9:1) ,
M AE AQPA-TgG PR A8 2 v, AR 2o P BT o 1L 9] B
i (>10: 1)1 [ P B e 128 141 ON f8 5 H 66.4%
R KR LA IS 36.8 %, IiLTE AQP4—Ab [
PEF N 3529, AWF5E 23 DON & h etk 5

5] Fi1H X NMOSD 9 &9 AFE W8 4 7E 40 % /Ay, A
R REEARLF B,

2P ) B R B R T R s ) R R A,
NMOSD 5 FI B fa e P55 SAH 3G 7 S oiknr DLk
[FAFHE , AQPA-TgG L5 “F PR 4 B 3 19 5 % H B
BB K T AQPA-1gG [ ME 4 19, A
T 509% 1 AQP4-1gG FH 1 NMOSD 4% & 1 Hifth A
B A BRI PE > AHBFSE R A DON &9 3 &
PR SE B P12 K 20.4% , AQP4-1gG [HME R h &
P S0 I FL N 31.3% , B 8 T AQP4-IgG BAME
BH A B 5 B . PUSSA YU BT SSBAT
5 TR AR R VA OC, Hodr Bt SSA Hik gk
] BE -5 NMOSD [ %59 17 3l B Fl ™ 25 3R B A7 ¢,
A FIA BT SSA PRI 85 AQP4-1gG FHME#A W]
25 RO A 5E TP B SSA B AR BH M R AE BT AT
DON & & A L8 9.2% , 76 AQP4 B 5 % 1t
14 16.7% , W1 b = T IHABBUIR FHPES . B SSB L
PR T LR B AR B BAT B8 S A B e e 2, A
IF 52 76 0T A DON (835 M AQP4-1gG FH M & & i
FB A543 ) 2 4.29% 1 6.3% , Horp 2 (5] 2L 220612 0 T4
e (I

WE 7 A 58 & P NMOSD & - $i 8 B iR il
W E 5 RGP LT BEAR N S0 2 DA ™ [ —
AWFFEGe T i B 5 K 509", A5 AE i A7
DON [ & J AQP4-1gG FHE B35 i He il 43 1)
7.7% M 14.6% . FRGVEL BRI | TIELEAAE H
SRR I BE TR 2542 NMOSD 8 %4 HE A 19 B 5 i
PEBRY, 3% 5 DON $9i_iRAH 5¢ F Bk s ik
— 3, 7E AQP4-IgG FAMEAY NMOSD & i, g ss
A AE I T E B R AT R I8 10%~209%, A TF 5
DON & G I1 H B e MEB Ll & - AR i, 8L
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h A B e HOIR IR R B R L A AE, v RE T
W R o R B a) Y B U R W ER . B, X R R
NMOSD fi ##1 28 22 GO bR 9 1 5 G 28 P e He 3 0t
1T AQPA-TgG A il v] DL F 2 W ANiG T, Do 2>
BRI TS

DON & DR [R AR BE 40 F Bk 3 B4R
TEAME M 2 R A AEBIME], IR 7 <0.1 76 AQP4-
IgG FHAEE TR B R UL, AQPA-1gG BH % 3 & it
KA £ 95 B Sk i DL, G 2R B 8 R R VR R
T 95 22 () AT RE TN PR 281, AQP4-1gG 5 fRH
1w e B VIM G . A s & B, AQP4-1gG BH M4l
56.4% RYHR AL S 45 B 41 (>0.5) , iX 5 AQP4-1gG FH
PE2H (24.3%) (14 25 S W] O [ A B 90 v B R
AQPA-TgG BH M B 35 B K & B e A2 1E R 7 <0.1
H I E s B 5 AQP4A-TgG B & T W B 4t it
S M E A B EIRR AQP4A-1gG BH
HBE UG B 2% (P<0.05) , 5 BEAE R I8 B B 92 45
R G.

TE AQP4-1gG FH: £ 35 WUHR WA 26 4 i Sy
I, 57 M X BRI R 18.29%, [F N ¥ i E N
51197, fiff it 25 S BE B 28 3 5 4F Bl U7 i 5k R
AQP4-TgG A 5 35 A SR 57 B RNy 42,59, 47 7
B R 0 55 A — TR 5T & RUHIR 0 i 45 2R AR
g NBE AT 229 1 B8 3 B S B 12 NMOSDP,
AW, AQP4A-1gG BH 1 5 BH 1 F8 A5 XUHR AR 4 22
REPRBRANBA G225, H AQP4-1gG FH
PR HLBIR = T AT, AQP4—TgG PHAE H 35 (1 XL
R 8 LU v T ] N A AT 5%

TR B, AQPA-TgG K 1) LR PE AR 2
100% ., AQP4 FEFRIKFE AR 28 R G4, T
HORAEAT =5 A V0 i 2 R ok o BT ] L
g 552 5 v, PR O I Y AQPA-TgG (1) A T RE A5
BT A PHPE SRS 2004 4F , BFFE & 0 AR SR 1ML
B AQPA-IG, PR AT i B SR
B WibR B 5 K 90% , UK E 29 709%
PRI A5 T A 7 (5 FH 35 1 200 BRLES 40 RAG I 725 (cell—
based assays, CBA) 3% 7 =0 41 Jfd 7 K (fluorescence—
activated cell sorting, FACS) FEA7 A5 I , X b5 A% > Y
TCHEF KB SR . CBA 5 FACS 1 B M ALK A F T
NMOSD & (2 W, o Tz b e, 5
ALK B2 1 0 3 v B AR, IR 93 I A 56
(enzyme linked immunosorbent assay , ELISA ) % A

TR, FR S P A T IR AR, S 2 S 8 37 12 W B A
W7k, ARG T 9 DON B #1512 TR, 6 i
ST I WA A, LA R A LT 2% CBA J7 ik
W ASHEBR A B RAR AR nT g o X Tk —2k
AQP4-IgG FAYERY DON fB 5 i d SUHA THERS /D o i
o 240 JHHE B P S BRI , 2 A5 2 NMOSD 75 22
IR IS Wi bR
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