238
. g%ij_i .

{E& BAL

AP R R E
P27 e B s [R1 5% =
Btz N E

I 430030

=S AUT]=|

R RPN N
(No. 81471230)
Y H HA
2023-02-05
BREE

Ko
zhangqiang_glia@
126.com

Neural Injury And Functional Reconstruction, April 2023, Vol.18, No.4

i recoverin FLAARAH ¢ 7l A Igg 25 A4
REBR IR 7K %
HBE WEREFMIRELEAAE(PNS) & —FhE 2 MG IR ZE A 1E . P recoverin FiiA & —Fh 5 WL 19 PNS 4= 4
kR, 8 R A TR AT AL B AR, B W AL . B AT £ T recoverin FLARFH PR
RIBEEIGIT R . AR TP recoverin HUARAH C B IR L5 S AL TL58 , B0 I PR TAEE X 285 AR

ST, AR RIRY T IR RERYE R .
K§EiA

B £5 5 1E s recovering GIEEIRYT s DU L 5 G2 KA i 3 il 551
FE 4 2KE R741;R741.02;R747.9 CEAFRIEAS A DOI

10.16780/j.cnki.sjssgncj.20230072

A5 AR ARIEIE, FKIR. T recoverin FLMAAR SR TR £5 5 AE[I]. M2 451405 5 DI REEE A, 2023, 18(4):

238-240.

Anti-recoverin Antibody Related Paraneoplastic Syndrome X/ONG Xiao-xiao, ZHANG Qiang.

Department of Neurology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and

Technology, Wuhan 430030, China

Abstract Parancoplastic nervous system syndrome (PNS) is a complex clinical syndrome. Anti-recoverin

antibody, a rare biomarker of PNS, usually acts on cancer- associated retinopathy and has seldom been reported

in other diseases. There is no established treatment protocol for recoverin-associated diseases. This article

provides a review of the anti-recoverin antibody related paraneoplastic syndrome, enhancing clinical workers’

understanding and attention to this disease, and providing possible insights for clinical treatment.

Keywords

inhibitors

P2t 2 50 B PR 2545 i (paraneoplastic neurol-
ogical syndromes, PNS) & —Fh & 22 (il Il R 25 & 1iE,
A LA M P 28 2R GE A ATAT0 4, o S0 Je] it R R
HEFT R S A 28 TP G A X PNS (12 B H
R X Pirecoverin iR JE —FpFEILAI I 22 R GE
B MR £ S AR M AE Y bR 58, HETOC THE recoverin
UV HE P 9 T A AR IT I 88 o AR SCRHBE
recoverin FLAAH R IR £5 G AR AT 48, B kG
IR TAEE X ISR R 5 56, MR IRIA YT
RO RERY AL

1 4R
1.1 A2 A%t s

PNS J&—F 52 2= (i PREZAIE , o2 ph e A s
FRAEFAR AR A B e R sl HA R 5 (2" PNS
SERCRFEW, RIRHN 1.65] ~ 8.9 /1 TT N/AE, iE
AW A R F A M Y, PNS 38 4 I
SRR, AT DU R L R b 2 R G ) fi
3, BRI LA IR P 28 3R G I AT AT 43, A5 TP X
o JE 2 R G0 M2 WUR L FILIA . B DAY
PNS £i14% : (D Lambert-eaton JLJC 11 £ G4 ; @ ek
e NI ZE A AR, BRAEFR N < W At/ N A P
@I LMG 5% ; WHRBEAE- LA ; O %722 ; ©
J A8 (B B 5 CORRGE A 2800 ;s @K B BE R, I8
ESLPES T — Bl R (PR S, SR e T
T BT TR 55 Z2 RS [P 1k B I R0 . AR &

paraneoplastic syndrome; recoverin; immunotherapy; antibody titers; immune checkpoint

IR P S e A A A 500 T BE 2319 10 PNS f JRURS:
T HE X T AE 2 R 5 PNS 2 VA 56 Y s e

PNS 2 X A M A28 R G 0 19 ph 2 b R
PR A B RE RN SR . TR RRAE PR e R
EAVUAEA SR, ML RG2S WA
PNS fyefE A7k 2 —", PNSHEEIRZH EIZW H H
HA kA R A B 114 8 6 T =2 w3 1 ok, DA i ol
13 AR B A JR0I R A ST P R A o IS W I O
HATA B EIETR YT 98 2 PNS S8 i i R i
AR TR Z
1.2 #trecoverin Fufk

Thirkill 19— 1l 64 [7) =5 % B 4 {9198 5 AH G
L ¥4 fIE5 9% 45 (cancer-associated retinopathy , CAR ) £
M0 5 — R AR 1 2 S ™ B X R R
44 N “recoverin”, Recoverin&—Fh7EGEZ
e PRIRAELZS S, RN 23 kDa. Sl BT
G2, recoverin AN UAFAE T 241 B FRLAE 4t At
W AT HABH 230 . $ recoverin FLIARH
K PNS 55 & RE A O, SR UL A% 2 /)N 4 Ml
A R A AL FE AR IR (FLAR IR, A
VF 22 HADAR I R A8 R4 B e b, DL A L
BERER AT AR L R B LR, L Vogt-/y
M- 2R A AR R 5", A i TR
recoverin HU a5 A A AR S WA T AR
iR S O i S g s W i T W T AR R A
HEYIBREY) o



WG SRS EEE - 20234E4 H - 5184 - 4

2 $irecoverin HLifHE X B fw

it recoverin 144K 38 F A1 FH T recoverin A8 3¢ 1L X i o 25
(recoverin-associated retinopathy, RAR) , & Bt Ay JC I 1 B af
SAMAS KT FRIEHEATHEAR 7 H2 260, P i g, AT 7Rk 2 AAE R
HOR B WUHEAN I D) BEREAT BRI L A s Al DG
B2 TR SR IR AT SCREIRF h n  IUAF A i T e R i 32
BTN g W3 17 B R H I B H RSN B, B
HIHR 5 AIPT recoverin PLARAHIE AR M2 R GEi AL AR IR & Mt
IR RIIE T M A", AR AT R e s 1 ) 4
F R R BT AT fE s SR (R B A HT B i A O6PY, PD-1
PUAIATT T AN )5 7T H B CAR™, $2 R S0 R A A i 11 1l
FIEYT PR 2175 A& Bl g MR (W recoverin) AHIC I B s
PR ISR AE o L recoverin P SC HPAX #l 25 2 58 PNS 1
FIHLTIA - U8 T B8 (1) recoverin il F 8 R 48 = AR R SR B
B PR (B0 T 4™, IF )12 86 P R 28 3R 40 1 45 A
5Fo 73— Al e f& recoverin 5 TR £ R G0 Y P IR PR BT R AL
SEAE UV ASE , Bt recoverin LA AT LL3E A £ 32 151 14 1 A o7 i
BRI R R G,
2.1 WARGEE

1257 FE G > 1:1000) 37T recoverin H70 1A 540 9 A6 Z 2%
ASPEAADE, $T recoverin HUVRIE B S REARAR FAT G, T L
L R N T N R o S S = g S 3 < (AP =1 P71 )3
5 PESUR (prostate specific antigen, PSA)ZE1{L), #T recoverin 1T
TR EE T 5 ~ 1055 n] BEXT I 1 SR AL K foe A7 T A, 4t
A A28 A R 1T R A e W IR I 3 7 25 R o et 1
N A
22 %77

H 147t recoverin HLAAAH I H05% i T BE A& 1R YT T4 1RIT
T T RS A A 2 I T 9 061 3R 47 R (4R 157 YR
I BARSRAEAN ] 3 45405 & A 2 AR S R G, i A B g
Uity o 2VESNATT AR G T R DK O S e Bk AR
(intravenous immunoglobulin, IVIG) Al L3¢ & 3497 , A BB
R LRI MR . AEREIEYT v 8 A IR e ST R A
AT, G455 R 2 BT N 27 2 T IR R A IEERA A,
SEELE], 7E 5 recoverin H BHTAS T CAR BRI Hp
R RSB B R, Ramos® A MR- WIH FH TVIG AT fig
A B TR s G R LSS IR o T4 2 il recoverin 4
AHIC AR 28 RGP —IR R LR RN 1 B S e PRI
i 2 9 ] , 53 S0 FH 28 [ e R0 ) 22 5 BT K R £ S R AR
H AT S M ENEY TG  BERERE TG . BARS R Tk
IRITRCRAE AR S et (A RS R e e iR 7 v TR 22 R4 ek
HI T EXRETY, AT IR TR R T A
JIESE I (N2 AP B A8 P R R A I R ) U7, ARk iz ik
O AR TG RARTE P 1) T A3 0 0 B8 A8 £ o
23 fis

KEBIT PR ZE S AER I R PG 3022 . RE
YAIT , P recoverin LA FH I AY CAR H3 2k J| 0y 7™ 55 (40 77 3

239

& ATRES R IR EITOGIRS . BB U AL I 46 Y7 % R
AR EREE, W TFBEREMEMNE , CAR B BT 1R
B o AEBIFSE 2R B LS 4L recoverin HUR BRI B CAR B Al A
U A, AT RE A1 A recoverin B S VE AN I EEME T k40
Jig (cytotoxic T lymphocytes, CTL) #4725 T A CAR FFEIE
BE TS,

3 B

PNSAR/D UL H A2 Wi RIXE , S BUR & AT BERIR 12, Fr Mol
ZLTOHURAG A X PNS 12 Wi A 22 X . Bt recoverin HL{A
S PR UL PNS EYIhREY) , nTAS [RIF 2 b e 40 P RS 4o
22 RGNS ASEBAL , BRI X SRR T RO A s & 5 R &
T REA EEMEERE o TEXPIE Rl ey ks v A il 541)
TRITET, P T R RS AR L R R IR R A KA B Tk
recoverin B HE K4 CAR® . AREZER NI recoverin FTiARAH &
PIRIFHIE J6T7 ST AT, F SRR I PR B XS e 2S9e
RS G I I ARTRT TR HEPT RE A 21 .

S 30k

[1] Ojha P, Jagiasi K, Chheda A, et al. Does the tempo and pattern of
neurological syndrome help diagnose paraneoplastic etiology[J]? J Assoc
Physicians India, 2018, 66: 14-18.

[2] T4k, B, XK, 45, DUE BN AL BB R M0 2 R G R
Jeg LA AR 19 3 AT O SCHR A2 ST (9], w22 451 405 5 D) RE TR A, 2020, 15:
247-248.

[3] Graus F, Vogrig A, Muniz-Castrillo S, et al. Updated diagnostic criteria
for paraneoplastic neurologic syndromes[J]. Neurol Neuroimmunol
Neuroinflamm, 2021, 8: ¢1014

[4] Vaigvilas M, Ciano-Petersen NL, Macarena Villagran-Garcia MD, et
al. Paraneoplastic encephalitis: Clinically based approach on diagnosis and
management[J]. Postgrad Med J, 2022: postgradmed;j-2022-141766.

[5] Honnorat J, Antoine JC. Paraneoplastic neurological syndromes[J].
Orphanet J Rare Dis, 2007, 2: 22.

[6] Graus F, Dalmau J. Paraneoplastic neurological syndromes in the era
of immune-checkpoint inhibitors[J]. Nat Rev Clin Oncol, 2019, 16:
535-548.

[7] Yshii LM, Hohlfeld R, Liblau RS. Inflammatory cns disease caused by
immune checkpoint inhibitors: Status and perspectives[J]. Nat Rev Neurol,
2017, 13: 755-763.

[8] Graus F, Delattre JY, Antoine JC, et al. Recommended diagnostic
criteria for paraneoplastic neurological syndromes[J]. J Neurol Neurosurg
Psychiatry, 2004, 75: 1135-1140.

[9] Thirkill CE, Roth AM, Keltner JL. Cancer-associated retinopathy[J].
Arch Ophthalmol, 1987, 105: 372-375.

[10] Duong SL, Pruss H. Paraneoplastic autoimmune neurological
syndromes and the role of immune checkpoint inhibitors[J].
Neurotherapeutics, 2022, 19: 848-863.

[11] Hashimoto Y, Saito W, Namba K, et al. Comparison of clinical
characteristics in patients with vogt-koyanagi-harada disease with and
without anti-retinal antibodies[J]. Graefes Arch Clin Exp Ophthalmol,
2019, 257: 1751-1758.

[12] Sato T, Nishiguchi KM, Fujita K, et al. Serum anti-recoverin
antibodies is found in elderly patients with retinitis pigmentosa and cancer
[J]. Acta Ophthalmol, 2020, 98: ¢722-¢729.

[13] Golovastova MO, Tsoy LV, Bocharnikova AV, et al. The cancer-retina
antigen recoverin as a potential biomarker for renal tumors[J]. Tumour
Biol, 2016, 37: 9899-9907.

[14] Shlyapnikov YM, Malakhova EA, Potoldykova NV, et al
Non-invasive diagnostics of renal cell carcinoma using ultrasensitive



240

immunodetection of cancer-retina antigens[J]. Biochemistry (Mosc), 2022,
87: 658-666.

[15] Sampath P, Weaver CE, Sungarian A, et al. Cerebrospinal fluid
(vascular endothelial growth factor) and serologic (recoverin) tumor
markers for malignant glioma[J]. Cancer Control, 2004, 11: 174-180.

[16] Adamus G, Ren G, Weleber RG. Autoantibodies against retinal
proteins in paraneoplastic and autoimmune BMC
Ophthalmol, 2004, 4: 5.

[17] Braithwaite T, Vugler A, Tufail A. Autoimmune retinopathy[J].
Ophthalmologica, 2012, 228: 131-142.

[18] Herzog R, Bruggemann N, Sprenger A, et al. Recoverin
antibody-associated late-onset ataxia without retinopathy[J]. BMJ Case
Rep, 2020, 13: ¢237479.

[19] Kitazaki Y, Shirafuji N, Takaku N, et al. Autoimmune basal ganglia
encephalitis associated with anti-recoverin antibodies: A case report[J].
eNeurologicalSci, 2021, 25: 100382.

[20] FS7E, I, 2205, 4. ST recoverin 47 AR BH 1 (4 I b 45
(B 1 B S ST )], e R R A 2227, 2021, 29: 204-208.

[21] Hansen N, Bartels C, Rentzsch K, et al. Dysfunctional learning and
verbal memory in patients with elevated tau protein levels and serum
recoverin autoantibodies-case series and review[J]. Brain Sci, 2021, 12: 15.
[22] Chen Q, Feng C, Sun C, et al. Cancer-associated retinopathy after
anti-programmed death 1 (pd-1) antibody for treating hepatocellular
carcinoma--a case report of a chinese patient[J]. Am J Ophthalmol Case
Rep, 2022, 25: 101370.

[23] Bazhin AV, Schadendorf D, Philippov PP, et al. Recoverin as a
cancer-retina antigen[J]. Cancer Immunol Immunother, 2007, 56: 110-116.

[24] Michalak S, Kalinowska-Lyszczarz A, Rybacka-Mossakowska J, et
al. The associations between serum vascular endothelial growth factor,
tumor necrosis factor and interleukin 4 with the markers of blood-brain

retinopathy[J].

barrier breakdown in patients with paraneoplastic neurological syndromes
[J]. J Neural Transm (Vienna), 2019, 126: 149-158.

Neural Injury And Functional Reconstruction, April 2023, Vol.18, No.4

[25] Bazhin AV, Shifrina ON, Savchenko MS, et al. Low titre
autoantibodies against recoverin in sera of patients with small cell lung
cancer but without a loss of vision[J]. Lung Cancer, 2001, 34: 99-104.

[26] Adamus G, Amundson D, MacKay C, et al. Long-term persistence of
antirecoverin antibodies in endometrial cancer-associated retinopathy[J].
Arch Ophthalmol, 1998, 116: 251-253.

[27] Kim MS, Hong HK, Park KH, et al. Intravitreal dexamethasone
implant with plasma autoantibody monitoring for cancer-associated
retinopathy[J]. Korean J Ophthalmol, 2019, 33: 298-300.

[28] Igarashi N, Sawamura H, Kaburaki T, et al. Cancer-associated
retinopathy developing after 10 years of complete breast cancer remission
[J]. Neuroophthalmology, 2019, 43: 36-42.

[29] Kuniyoshi K, Hatsukawa Y, Kimura S, et al. Acute bilateral
photoreceptor degeneration in an infant after vaccination against measles
and rubella[J]. JAMA Ophthalmol, 2017, 135: 478-482.

[30] Singh D, Tripathy K. Cancer associated retinopathy[M]. Treasure
Island (FL): StatPearls Publishing, 2023.

[31] Ramos-Ruperto L, Busca-Arenzana C, Boto-de Los Bueis A, et al.
Cancer-associated ~ retinopathy and treatment with intravenous
immunoglobulin therapy. A seldom used approach[J]? Ocul Immunol
Inflamm, 2021, 29: 399-402.

[32] Ganaraja VH, Rezk M, Dubey D. Paraneoplastic neurological
syndrome: Growing spectrum and relevance[J]. Neurol Sci, 2022, 43:
3583-3594.

[33] Neena R, Jain A, Anantharaman G, et al. Carcinoma -associated
retinopathy(car): Role of electroretinography(erg) and optical coherence
tomography(oct) in diagnosis and predicting treatment outcome[J]. Am J
Ophthalmol Case Rep, 2021, 21: 101008.

[34] Nikoopour E, Lin CM, Sheskey S, et al. Immune cell infiltration into
the eye is controlled by il-10 in recoverin-induced autoimmune retinopathy

[J]. J Immunol, 2019, 202: 1057-1068.
(ARG )

ALEANEANEAN LA A KAt EA E At LAt at Fal Fal b at tat al Fal Lal tat tat Al Fal Uat Lat Al Fal Uat Lot Al Fal U al Lat Al KAl Fal L at Fal KAl Fal L at Fal Fal Fal Fal Fat Fal Fal Fal Fat Fal Fal L al Fat al Fal Fal Fat alt YAl Fal Fat Pal ¥ al

( F3E55 229 11)

527-532.

[38] Cooke P, Janowitz H, Dougherty SE. Neuronal Redevelopment and
the Regeneration of Neuromodulatory Axons in the Adult Mammalian
Central Nervous System[J]. Front Cell Neurosci, 2022, 16: 872501.

[39] Liu JY, Liao J, Fang R, et al. [Advance in mechanisms of glial
scarring after stroke and intervention of traditional Chinese medicine][J].
Zhongguo Zhong Yao Za Zhi, 2021, 46: 6139-61438.

[40] Xu X, Bass B, McKillop WM, et al. Sox9 knockout mice have
improved recovery following stroke[J]. Exp Neurol, 2018, 303: 59-71.

[41] Yang X. Chondroitin sulfate proteoglycans: key modulators of
neuronal plasticity, long-term memory, neurodegenerative, and psychiatric
disorders[J]. Rev Neurosci, 2020, 31: 555-568.

[42] REAEGE, ¥ T2, B3O, 5. FET RhoA/ROCK B ST US4
O M N e L A U 2 2 A KA D T RS2 R[], P B 21
B2, 2022, DOL: 10.19879/j.cnki.1005-5304.202206534.

[43] WRFRME. LB 2 A = X P PEFE T 5 47 K U AR D A o)
[H -5 1 RhoA/ROCK i 25 A5 3 5 1) 5% 1 [D]. b 5 BRI = 2 B,
2020.

[44] Deng B, Bai F, Zhou H, et al. Electroacupuncture enhances
rehabilitation through miR-181b targeting PirB after ischemic stroke[J].

Sci Rep, 2016,6: 38997.

[45] Chen X, Chen H, He Y, et al. Proteomics-Guided Study on Buyang
Huanwu Decoction for Its Neuroprotective and Neurogenic Mechanisms
for Transient Ischemic Stroke: Involvements of EGFR/PI3K/Akt/Bad/
14-3-3 and Jak2/Stat3/Cyclin D1 Signaling Cascades[J]. Mol Neurobiol,
2020, 57: 4305-4321.

[46] Yan X, Wang S, Yu A, et al. Cell Chromatography-Based Screening of
the Active Components in Buyang Huanwu Decoction Promoting Axonal
Regeneration[J]. Biomed Res Int, 2019, 2019: 6970198.

[47] Nan L, Yang L, Zheng Y, et al. Effects of Gualou Guizhi Decoction
Aqueous Extract on Axonal Regeneration in Organotypic Cortical Slice
Culture after Oxygen-Glucose Deprivation[J]. Evid Based Complement
Alternat Med, 2017, 2017: 5170538.

[48] Li C, Sun R, Chen J, et al. Different training patterns at recovery stage
improve cognitive function in ischemic stroke rats through regulation of
the axonal growth inhibitor pathway[J]. Behav Brain Res, 2022, 421:
113730.

[49] Boyne P, Meyrose C, Westover J, et al. Exercise intensity affects acute
neurotrophic and neurophysiological responses poststroke[J]. J Appl
Physiol (1985), 2019, 126: 431-443.

(ARt - )



