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Autoimmune Autonomic Ganglionopathy
Shunya Nakane™*, Osamu Higuchi* and Hidenori Matsuo™
' Department of Clinical Research, and * Department of Neurology, Nagasaki Kawatana Medical Center

Summary Autoimmune autonomic ganglionopathy (AAG) is a disorder of isolated autonomic
failure associated with antibodies to the nitotinic acetylcholine receptor of the autonomic ganglia
resulting in severe orthostatic intolerance, syncope, constipation, gastroparesis, urinary retention, dry
mouth, dry eyes, blurred vision and anhidrosis. The disorder is associated with and most likely caused
by antibodies to gAChR. Antibodies to the gAChR are found in the serum of 50% of patients with the
acute or subacute form of AAG, correlate to disease severity, and have been shown to pathogenic.
In this study, we attempted to develop a novel technique to detect antibodies that bind to gAChR. We
established a simple i vitro system termed GLIP (gaussia luciferase-reporter immunoprecipitation),
which can detect protein-protein interactions with high sensitivity without using radioisotopes. Using
this new method, we extensively reviewed the case histories with current clinical and laboratory
evaluations that include testing for antibodies to a3 and b4 subunits of gAChR in serum available from
the time of symptom onset. Here, we describe 7 patients with gAChR autoantibody and autonomic
dysfunction. Our observations also suggest that autoimmune-mediated impairment of autonomic
function may be partially reversible. Six of the 7 patients, except for case 6, improved in response to
immunotherapy (e.g. PP, IVMP, IVIg, and immunosuppressant drugs) with symptomatic therapy. In
our patients, improvement in neurological deficits occurred with treatment with considerable
heterogeneity in the pattern of response. We interpreted the improvement in clinical symptoms
correlated with the decrease in the levels of anti gAChR antibodies in each case. Some patients with
seropositive AAG respond to treatment with IVMP, PP or IVIg, although when used as a single agent,
subsequent treatments are required in patients to maintain the improvement. Previous anecdotal
observations suggest that IVIg, PP, and a combined therapy might be efficacious in treating AAG. The
more severely affect patients who did not respond to IVMP or PP monotherapy did benefit from
combined therapy adding other first line therapy and immunosuppressant agents (prednisolone,
tacrolimus, and azathioprine) and seemed to require prolonged immunotherapy for sustained clinical
improvement in this study. These results suggest ongoing antibody production, not self-limited.

Key words : autoimmune autonomic ganglionopathy, anti-ganglionic acetylcholine receptor antibody,
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B2 —w s — IS B R R EE

1. 3 U & I .
(acute pandysautonomia: APD), & B MR

AR ES M E T2 KRB E RN,
REDREFEETH S, BRIERE L TidE
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SREAR TR Y EIF% autoimmune autonomic gan-
glionopathy (AAG) WHIZICET 5. —kKMEEEM

= a2 —1/%F— (acute autonomic and sensory neuro-
pathy : AASN) 2353 I N Tw5b. APD IIHEEICE
\F % RATRIGEIR DOAFTE, BEBRA T 0 & Bl i
i R 5 Guillain-Barré SEfERE (GBS) &HMLL 729
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CH S FEFRPHRAMEH ST E 2225, 1998 4EIC
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f& (ganglionic acetylcholine receptor : gAChR) & #%
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WMELLZEIZED, AAG &) P TLHEN S
XA o2,

P gAChR PiEA M SN b AAG TS W 2 ik
EREET 2. BB, HEERBHEICD W TER R
BV B ENTVIEY, BEFTOLIARETEL
¥ oA - MENZ RV, ZFRIEH gAChR Hifk ol
EVRIICBNTATETH o722 & LEBBE TR
{, RFTOH gAChR Pkl B RDOMENHBHETH
olz. FTTEAIL 2011 F LY fE BERE, Bo
EBY 2 A - FROP gAChR Jifkil & 2 OIS
EFL, 2012 FIi2ED 5 OFRN e REL 2T
LB EEM LU, BUE, B gAChRR fLikllE 2 &
AAG DERFRIGWAT &, HEMEREELZET 220
DR BIC Z OBEP G T 5 WEHEIC OV TOR
HEEDTWVSE., ZITIE
- gAChR & ZRICK¥ 5 HESUEK
- JREEIZ BT 55T gAChR PO REI DM L Z %

THEA TS
« AAG OR%E & BRIRIER
< AAG ITHY 2 SRIE IR IR & IR BUGTE
WZOoWTREEH#EDTWVWEL W, gAChR XN TAHD
RO LWBIERICOWTIZE 2SR\ 72 & 7
W,

2. gAChR &£ Zh(CXT 3 EHEHHE

AAGICBWTHEREODEMWME 2o TWV5
gAChR iZ=2F v AChR TH 5. i TITMED
BAHE BRARICBII BT RECEE T+ ¥
Fx A NVBOZEETHY, 500 Ty FTH
BEND, WEGHESEOY F S ARBICHEET 55
B AChR 222D al #7212y b2 Eh LR SR,
BEREBENE MG) OEMIURE LTELTHS.
H AR AT 2 MR AChR IZFIZ2 DD a3
HT72Zy N 3OO T Ty OB ER,
RIEARRE - BIRBARRE W $HUCBI) B EiRT - SRR
DY F T AMEERMNT A, Vernino 53T OHA
MR EIZAEAE T A f#% A AChR (gAChR L [HF®) I
BEDHVIIZEERLEN T2 HOHAZRET 57
DI, Bt v #E 125 (125 1) TEERLA-ZENF
Vv (maF v EBEFEMNL RS THLEw) &
gAChR D#& % M L 72 radioimmunoassay (RIA)
EEBM L., —kEAEMEE - 2 —a T —D
50%, —kMBEEMEE = 2 —aF—TIZENEE
ZEBEL 72D DT 28% TIHLIEHHT gAChR Pifkas

BHTHHZEERELLY. ZDH, Sjogren EME
H2ieo Bt EY, A5 IR E B8
(postural tachycardia syndrome : POTS), 184 &%
W B %8 4E (chronic intestinal pseudo-obstruction :
CIP) O — A THARIAEHBE SN D 2 L
ENTwb,. POTS % CIP %4 &40 7 B MR
EZOJEPFITid pandysautonomia % FIHEF & HLEL L
TH gAChR PURHAME W Z 2B S hTwb, £
TIERDOER L & B ITHMADET RO ONL Z &
SHERINTEDY, APFEPAAGCIIBITAL7 =
25 —H5FTHHIEERLTNVDS,

LAL%dD, ThE T o gAChR Hifko#llE
ZERLZEAIEKRECME 2 X0 LT hiE ks
T, BAEL Lo TRBHEOREHPLETH 72, Z
WL CBRBICBWTRELRAT y T THAZ LTI
HEZ WD, WEFHERIHHET S ETICRVWERZ2E
T5ILHLEILETHo72. AHITBITHH
gAChR il E ROV LETH S Z & 2 BHEL,
FZNICEY AAGRENICET AHEAIZOWTH
Ko DERBEITELEFRLAIEZEZ . AWFEL
ERRA LY o3 BHMEEERBIRTETH L 04T
PNY T 27— ERIELRRE (Gaussia Luciferase Im-
munoprecipitation : GLIP) 2%t L 729t gAChR
Pifk @3%72=v b, pa¥72=v ) WERE
L. COMNBROBEHERLHEHII LBROED, Bl
Y& B2 72 & 2nwas, Zo GLIP I & A5k
I E XK E T4 & LT 5 3L ganglionic AChR $iufk
WMEEELEST, ZHEROY T2y PTEITNT S
PERDBEN R TH 5.

3. RRBICH (T B4 gAChR A DIREIREER L
ECETEATVLS D

B EBRIZB W T I O gAChR itk BE M
ERTHRIHESIN TS, gAChR ® a3 %71
=y N OHIBEAE S THYUT BT T &7 FIR
54 5 2 & TIRERMRESIE, OCHEEgORD, &
BEORENILER &%/~ L, $LgAChR ko A %
HEEFTNVAMER E N2, SEHERENRET Tl
BRI B 5 gAChR OFRBEIMET L
THYH, BEMEEEDEER LA HHE %R L
720 XSOV FEFVOMBE A SRR L 21m
B 1gG 2~ 7 ADBERICEE T L, BiE BB
BIER, RE, OHBZEBORD G EVERIN.
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% < 7 AT passive transfer 35 L BE T H 5 73,
BEREdiek & EEER T A X Eh, LA
WHETHLZEHRENSZD, 2ol Igé TiE Yy
FFAMEENHESNDL Z EARER SR TWEYS,
WARPUKREYE AAG DRI TIX ¥ F 7 AEEITHEN
HZzwe SnTwa?, §4bbit gAChR JifkkEE
AAG CIZHCREZEOENIIBHEMRH TH 575,
K& AAG TIEZFNDAMAER AR T 5 W BetE2s
FHEINS.

COHCHENAYIZ AAGOHERTHSH 2 L %3
5 % in vitro EBR D H|EY T Twb. IMR-32 #
BEeHWTyF2 5 7HEICE ) gAChR Bt % it
FkL, AAG BEHEIgGC 2 MR EEDOERDE
ZHRRDLERTH D, HEL LTI AAGHEE 1eGT
RCHEZOBHEZIHL, FORBIREKEN, »
DIRERGFETH o7 (IR THHIRDRIZKIT T 5).
—7, REE - KENER IgG Tl Z oMz RILRR
DoNGhoiz. DF 0 AAG BE IgG A AAG DR
HWTHhAUEEEARE SN, gAChR OREEZLH %
DIFETHDLEEZ LN,

4. AAG DB & BRRAER

AAG TIiZ GBS A%, E5GED L IIBE DO REY
FERZ RIBFIER E L TR0 AL EDHBIED, 77 F
CVEERLNBLE R SICEELTCRETAILLH
b, ZOLHIZEEIEET HIER & ERMOBED
BBz L DIERANRD Y, FHICBEOEA M EE
AESFRIE (pure autonomic failure : PAF) 7 S HA
MIIERZ BT 5 EMERBEL OBHSREE 259,

F 72 B /INHE A <2 B B L R o o BB M B AR
EWLISM 7 HEMEREETH 5 POTS % CIP 2
B THL gAChR PUERGHERIVFET 5 2 L0356
T3, MICTREMTORRE 8L 3 5EAME
NERRME = 2 — T8 — R RIR R R E A R T E S
FEVEMATFRE DIEB] T b RPUABEEPISHELET A2 L D
WETEINTWDELI NS, EICBIFRKERAIERN
gAChR ik Z @i & L CERT 2 AT bT A LICH
BAREMED D 5. EFRCICHIES Lo BT — Rk B
B2 —a =206 ZREEEMHEYE = 2 -1
F—FTRESEBELTBY, HLOKEMEE LT
BENIIRZET2ODORENLETHS ).

N F CTHBICH gAChR PRI E # KBS I, By
HTHo7IEREZ R 1ITRT. BIEFIHITESRFRED
FEFDHFEEL TS, BRARAREEBEREICL TR
Y, BEOHME SR TWED, BHEE STy
LREBOZNICIIFIEL D I0FUERAL TS D
DbHAH. FEZAEMBERIEEERLE, BT
BE JEREE FEHZETHY, METRLIHEES
EREMRERB L URIZEBEMEROILH 2 FEE % 7850
5. LYLEEMICEREBEZHRZ 2ER, EARZ
ET5E02E0HD, ERIIZEETHLZEEZEDN
bbb, T893 POTS 2L T /25ER, CIP
W2 &) BB O ERFM AT TITHEAT ST 2 ER
o EEASM R HEMBEREZELEALH Y, 2N
WEBLTH LITLISHEELZES SR, &
FEFIDOIRIE TN LS OBER 222 LT3
Z &35 (RMHEKIME THISTEERSENA, E
ThTHLHENR, EARTOINITERAR, %

1 i gAChR FiRBEAE S| DERER 5
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S Wk ‘ o k4 AR
)] I % K==

SR R o L SRR sk h@J&UJ~N®ﬁm
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260 M 60 &M Vbl oAk RUMENE 18, F74 2%, W WELER 3477 —
i T bEv (R R R -

3003 F 3 &% T T THoAAG) 1139 #%
4 26 F 21 BEE NI474 WHLEE o474, Bi0. @ JREE EAR 350 AW
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6 37 F 3B A% L2 12 50 R 1.352 %D
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E), T ¥y — FRLIEAREICET 5BHED
MBEAB DN THRETHLILDPEZL L.

INFE COMRE TIEPL gAChR Pkl a3 7=
v PRFEHRL, EFro=aF ¥ AChR LidHEAEL
BWEHETENTWAS. T4 DOWERTLH gAChR
Pk AAG DL 3 a3 7T 2=y ORI L
THEEZAE LTV LEANEZ VDS, a3 %7 2=v b,
BAY 7=y PEFIIH L CTHERREYE % R T ESA
FAETAHIERERLE SBLIOLI WY T2
= Maxt U CHURRE I 056 O BRIRGIFNT, JHRED
RPN ELEZ T, BRMIZIZH gAChR Bk
RG] & B PEB] I ERRE IR 2> B A AR AR BE R AT T
WKBWTH LI RERIZVWEEINRTWE ), 2%
FHECHEMBREENEE RES CHAMIIE W &
Vernino 5D 7V —FIZMEY LT 5,

HEMREENDH ), Pl gAChR Hufkbatt %R 7%
BIZAAGH LA RENLHET 2 RENERO B
MREEOWRMEDIED THWA, 9 TEVWEHAEIC
BEBWICERTAZL 3R RwEER L. HEH

HoWE SN S H A BEMERERERED 225,

FNDAAG LMo BEMEREZ 2T 2 MRKEE
EHTEDLDY, SHOBAPLETH LY.

5. AAG (I T BiEiAE LRBERDM

AAG DEFEIZIDOVWTOIEYF Y ADFENITSHED
MEgL =2 LS, IFE TICIEREEEOA R H

EXNTWED, FNEFRELNVDOEDOTH 5.

Es T 7Y Y REFERE (IVIg) LHEMMAESR
# (PE) O3y RiIHmED s, $-EREROD
CEIBEREATFaAL KR T7H¥F+S) v, 3a37x/
—VBET TN, YVFVITPORGNEIN,
EMTHolzl EPHEINTVDE. INHDEER
BAMICHED TV 2 EIZX Y, EROBEICD RIS
TWZENTEDLLEZD, R1WZHBLHITH
gAChR HitkBtE AAG 0% { DREBILRIEZEBHEIVE
Wiz L THER] LR [—8AR] LHESN
TWhb., WITShEEE T F s biaE, Vig,
2704 RNV AZ X o TRIBEBEFEASIN, TO
#BirBOSL F=v o (PSL) OoWk% 1 mg/kg
fRE/H X DB, BRESA TSR —X5% v, L
PL—FCHEFADFEAET S LEZONL. HRIUS
P oW TIRIME P gAChR Hufh oA & Xk %
WETAHED LD, REMEEO ARMEEE L
BRRICEE - 72 A 3 RERE (IVIg, AT

T4 F2OVA, MEELER) 2Z8T5Z E0EE
Th»r9H. Z0) bMEELERICE L T PEICX
5 BRSPS ES TH o ERMED H HH, kL
ELEBBCIZEWM L2 AAGEROWMEDLH L. L
AL PE 2 T EHH CEAMEREIHERT S
W, A7u4 FEETHFFF7Y) Y OFHAPLETD
o7z WVIgiZOWTRARMBOMENZHD Y, %
PR EE L L &b 1ERICOA VERDOE
WELEBREZERCTEENDD S, FEHICE
BLTWSE AAG DN TH IVIgIZ & 5 HBMEHET
WMBEEZRLIF—23H 5. HEINBRTWEEHIC
AAG DiEH#EIZIVIg R PE, A7 04 F/VAGRER
Eo firstline RF 1TV, TOHRITHEFREE (B
PSL, 7H#F 7)) 2 L) s, wbwb [#
BWREEE] BEVWEEZ DY, HFRRE TS
AZ 2, firstline GEORFEEZHRFETE D LD
#zoh, IVIg®R PE 23 CI3ERT A7 — ATk
HEFRROBAZRFTTRETH A . Gibbons b i
PHEBEEICIZ PE & IVIg Wi d ER)TH gAChR
PLRE DS E v AAG3ERNICH L, B HHRICHEHEN
RIBEBET 2P, AR L LTIEPE BL/HER
x5|) O%, MMF2g/H: & $I2PSL60mg/HD
B’5%mBL, 6 7 HEICPE QL/HE#HX5E) %
BEBITT 2Ew) 7o bariF@fluvusnhTns,
PSL i3#%5- 3 7 ARICEIRZ G L 9 7 H 2 Tha
H5mg FCEL, MMF #5320 F FHkIhn
TW32, Zo7aba)lTI3IFEFzB T EHEM
BEROUFEZROTEY, AAGHEIIBIA2HEE
HREHROBEEPRRIN TS,

I N F THAP % acute pandysautonomia 1 % F
F203hET, KHICHENEZ L, BE»SEARO
I BIEROE—271EL, BMORAEZZ-LD,
BAIWCHRBR T L) BB LRI ATV
Young & ® pure pan-dysautonomia with recovery &
BEL 728527 T2 ENERI TV S
B, FOHOLEH O CTIIFEW R EEIZEEN D
¥1/3RBETHY, KEBEIAEEZEHEICEETD,
fif &0 BEMREEIRFT LI LML %
S5 TWwW5b, %BETH gAChR PiikBHE L & L7
AAG @ 7HER TIZREEICEERER, PREELZ &
GHREN R A B CEXEMARS D L. ZhHDE
BlA SIXRIEHEBIC L BRER, WA RAHET
52 EHRENT VD, HHFEROHEIEFIRER
DR BBIE, HEMEEREREIC L 25 M2 LHETDH
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BH, HERIHTOP gAChR A E L HHTH 5
EFEAIIEZTWA, HLgAChR PifkfiicoVWTH *
BHEBRICKSLTRBLTBY, BEMRERSCHRE
FTRENSUNVICHERBL TV Z LS F—EIICH
WTHAERIBERBERAE KL TWwb EEZ S, L
A LR BN BT H B EHR AR R 2 B R
FERE Z ) THEBMEERS DY, MAFRLICD
WTHETHENNT LIVILHERT DI Tidhw. 2h
BAEDEBORY L HLEBEEZ 5 LTEHELRR
AV PTHY, SBRBRFATREZLTHS. Larlhk
A5 EELO 5 FEF) TIISIEIEHR R ICHAIEEIMET L,
BRRIER DO EIREONTEY, BERLHIICE T
MEEEO LR ZFDTVBEI LR, wWFhbRE
BROBENVLETHLI L 2RLTW . LA
THREBEOEEAB X URADEAIZD W T self-
limited 2 b D TiE W EZ 5N 5,

AAG TR LEEDORIEBEIHREA - WEICH T 26
BMELTHETH P, EMERICB O UHERE
BAUNRTHL., TNIEAICLDEHEOAL LT,
YNEY T = a3 YRAEERE () M EE
LR Ny X TEH, R BB kS
A ogiER &) CTHEROBRBEZNL I ENTE 5,
ML oTADL 23K L, QOL 25D 5725 T
3%, BEPENEZHIET 2LV IBENLIEE
Ths.

6. 5 H W (I

SRIEAAGHEBIIBU ALY TV ADMILH HRE
TEH LN, ZORBMENZ )T THAHELEEVEN
BRGH B, AAG & —k i - =kt B8RS
Za—unNF—, MCEEMEREL ST 5 MEER
LEDEIBRANRY b5 A LEOHEBMEND DD, %
LMIZTETEST, KRBICK - CiddEMEI 2w
EBMEREL LT VEDH, ThonHREEH
L TW ZLRESBOEERFETHS. FDIE
KO TERELREE Y R L1E5 D0 gAChR #
woWE L% 2 Tw5D, Hit gAChR Pk DB/ etk
PBFERIUCE 2 2 FBIISH, KRS L Tw
CLEXDLN, BEFTTOEIAEE AN
gAChR iR EHTH - THOREEFONFEI D
N5 BEMEREECHIUEL, REBEDO NS4 HNET
LWEEZ L), ZOHAICITEROMY, first line
BE, HFEELITo TV OBIVnEES 3,

BHELEFAOMEY ¥ 7V & TRE V722V -2E
DFEFIFEHBL LT LT,

€ B gAChR PLRIE DEN - RIEIIMER L > 5
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