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HOR pR*

EE: ACfEMaEMEEREE (autoimmune autonomic ganglionopathy; AAG) |3 BEERR P EEETD
EHELRDEBNH LWEEHME THS. METENMBEEMRE 7 tFILI) L SRERFERELECSHEE
UCOREDRE 5 2%EI 2 R-7. NMERLES BEMBERMNCBEHRRADER (TReRRES, BE
BE, ASBEE) PHEE BER, BE) #2732 rf-TE L £/, hICIHEEESEE L S1EE8
DL EEMBEERLAPESEVAED IR TCH BEFNIFETS. SCDEMTREANREAEICL -
TaAL hO—ILEJEEE G B0, EAGDH 5. ABTIE AAG & ZDEERERICH T 5 BSREDHEE D 5> EEK

(CRET SEEEE CEMREHT 5.
(Ba PR 42 2019;59:783-790)
Key words : H T F SR
£, HOEEN L Rk E

LI

HCoo 9% M B A MRS B BE 55 (autoimmune autonomic
ganglionopathy; AAG) 1ZRIERFEAMNET S 2 LI X ) IRH
% BEARRERE 2T 2 BRMIRETH L. AAGIIBIT 510
PERE O PRI INE P B AP EAER T v 3 v
Z 7K (ganglionic acetylcholine receptor; gAChR) HUIADTETE
TdH 5 Y. $i gAChR HifkiZ 1998 4F 12 Mayo Clinic @ Vernino
SOV —FIZXoTHRENY, HEEHHEME= 2 —
08 F — BEOK LR TRIL SN D 2 & 572000 412 #Hi s
Szt HEMREICEAET 27 2TV 3 L2 BRI
THHCHED T SR THEENIHH L2 0—ED 5 H %
FRIZ, B PRI “ganglionopathy” &\ 9 HEES Ao 72 L %
Z 6D, ZiLE Tl 1969 4F Young & 2%k L 72 “Pure pan-
dysautonomia with recovery” % | “acute pandysautonomia
(APD)" 7 Lt % B CIFIZ Y7, REBME L LT
Guillain-Barré FEMEARE (GBS) (ZFHML L 729%5E & IR IR0 2
LNTWwz(Fig. 1). AEDBEEM S, RIFIZBIT S Okada 5
DI O % & O TR BT 2 LA B R D
FlcoVWTIHEEEZ SRS N2 w2Y ™Y ChFE ToRE
DOIFFEEAD 5 1L AAG 13T gAChR PR E M H ik &
L CHEH T 2 18R R E R Th 2 TTREED B V. AR
AAG DRFIRIFZEDBIIE I 2 M5 < <, 1) SR E o
&7 % AChR OFEMH & J7E, 2) HU gAChR Hifk & Z Dill5E,
3) AAG O HEARAEIR, 4) AAG 2 BT 5 extra-autonomic

BE, T FNa) CEE FIEEBAREET T LSV a) B ERPUE, AR
i

manifestations, 5) AAG DG, 6) AAG DR & WF7EICH
25 HBOME, ONEIZED T L,

1) SRIERE OER & % 5 AChR OFEME L JFHTE

7t F)a1) ~ (acetylcholine; ACh) &2V > 7+t F ) b
FUATLT—FIlLoTan) v T7EF I CoADBLIES
M, BAEE L BB O K 2 5 i S L5 MR mE Y
TdH 5. ACh [THHE - RRHRERM FIZB W TEEREE %
B L, ZREE LTIEL A5 ) 1% ACh %74 (muscarinic
ACh receptor; mAChR) & = 25 > ACh %% (nicotinic
ACh receptor; nAChR) I KB &5 1718 i3 13 AL AR 45,
AN B L AL AR % 5. nAChR (29 CIdRG
Al M c I ClC 17O 7=y IS N,
ZIIFICHRE B L ORI O RIED =% 5. 57 nAChR £
FER M ED RN L 25 2R CMONT WS Y, i
ERI nAChR 1Z 12 HOW 7 2= v M X AL HRMAE DY
AHLENTHEY, FKTIE adp2, R B T
a3B4 I L BAT T A v Y eiEENRENTH S, gAChR
(BHAMERT AT % nACKR) I3 BE ORiE/ XY — 2 Th D,
2N - RIS AR R I O BHHFEEN AT T 5. RO KR
M#s (BEIL, MPREsR, OISR, HILER, Btz L) ~
DR - FitAAMED > F 7 AMmEIC G- L TB Y, Pl gAChR
PURIC X B BREEE O L 2> T2 (Fig. 2)V7?,
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Fagius et al. 10)

Young et al. 6 Acute pandysautonomia and
severe sensory deficit with

Pure pan-dysautonomia with poor recovery. A clinical,

recovery. Description and

. N - ISR neurophysiological and i 3
discussion of diagnostic criteria. patholsgi{:al cagse study. Okada et al. 13 Vernino et al. 3

Neuronal nicotinic ACh
Young et al. 5) Okada et al. ® Low et al. 1 The central sites of the receptor antibody in
autonomic nervous system may subacute autonomic

Pure pan-dysautomia Two cases of acute Acute panautonomic also be disturbed in some cases  neuropathy and cancer-
with recovery. pandysautonomia. neuropathy. with acute pandysautonomia. related syndromes.

Appenzeller et al. 7 Colan etal. 9 Hirayama et al. 12) Suarez et al. 14 Vernino et al. 4
Acute pandysautonomia. Acute autonomic and Acute curable Idiopathic autonomic Autoantibodies to
Clinical and morphologic sensory neuropathy. pandysautonomia and neuropathy: clinical, ganglionic acetylcholine
study. chronic progressive neurophysiologic, and follow- receptors in autoimmune
pandysautonomia. up studies on 27 patients. autonomic neuropathies.

Yokota et al. 19

Dysautonomia with acute sensory
motor neuropathy. A new
classification of acute autonomic
neuropathy.

Fig. 1 Timeline: developments in autoimmune dysautonomia research.
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Fig. 2 Autonomic nervous system and the anti-gAChR autoantibodies.
m = muscarinic; n = nicotinic; Abs = autoantibodies; NE = norepinephrine; ACh = acetylcholine. Ganglionic synaptic transmission in sympathetic
and parasympathetic nervous system is mediated by acetylcholine acting on nicotinic acetylcholine receptors. The postganglionic fibers extend
to innervate target organs and release acetylcholine acting on muscarinic receptors (m) or norepinephrine acting on adrenergic receptors. The
anti-gAChR autoantibodies (Abs) have the potential to physiologically block the ganglionic transmission in the autonomic nervous system.



B SR E AR e

2) ¥ gAChR #ifk & Z Dl
gAChR 13 HEAMIAEET 12 & 5 ##5 % nAChR TH 1), O
W72y hORERNY —1da3B4TH L. FrAa TV
7 x5 —EREkEY 27 4 (LIPS) (2 X % gAChRo3 7
2=y hEPAH Ty I BHUAOMHIER E 2012 4F
\ZHESL L 72, 2015 4F, F-A4 X LIPS 12X A HARIZBIT S AAG
BEVEBIC 313 % T gAChR FLARBMESRIL 48% & i L 72 %
T Ui Vernino 5 O3 & 112 UBy 4 Cd - 72 Y. LIPS
ORI TS V7 b THD AT L HEDFWMEN
v 7 x5 —F (Gaussia luciferase; GL) % V) R — & — 1 Zffi [ §
HHTHHY, ZOTIHIZ
1. e FACAR® a3 3 L IZ B4V 7=y b & GL 2@l A
EH72) K=& — 55T % b MREREMIG 293F (25155
2. )VR—F — 5T S & LR
3. HAm L e MIEERIGEE, YT GET 7
O — A2 & B ik e & S0 L 72 B2 SR i i b GL
EHEE VI 7 A= 12X )l
L h . MIEMOEALIE RLU (relative luminescence unit) ©
FEh, MEBAKEIVY 727 —BiFHEERLTBY, &
NAMENIIREEZ KT 250 THL. BEEY~ T
EFHWTON v N TEEEERIT, Ay M T7HEOT R
D% RT 2 & DERICHERR S LT 5 AAG BE I % By
Barro—pk LT, ZoOBBTHNEBEBRLZLO
AL (antibody index) & L CHRiZL T 5. [AIEFICHIZE L7z
Fitka > b a— VoflEl s ERBEE0 AR k] &z
LTws (B oBEICIZAL TIEEMIZ 10 e 7%
%). LIPS IIEZ L CHCHMKRZMETE Y A7 4 TED
5%, BITED LIPS TPt G F o2z MH L T2 7k
D E TIIFUR IR UG T & 2 WA S v 5 iiCtw
LT LN, L7 o TR S O#E12 & - TR 3
WZBOE T APk E i L v B il fgt b 175 T & 2. LIPS
I2 & B0 gAChR FUIERMIERIZOWTIZBIIED & Z 513 a3 ¥
7=y MY 5 HOCHURO IR 50.0%, JFREEE
100.0%CTH 0, paH 7= v MIRT 2 HCOCIUKOM HIEE
13 10.0%, HFEEEIE 100.0% THLH(WFTNb v b 7%
AL =10k L7238 .

3) AAG @ HEHEREIR

AAG DFRRRESIZEE - R S 2 F TIRA . JRE
T BRAERE 2 S 729, HEOEWV S 09 5SR-S
&, IR AH) 90% & i, A PERILTE A 80%, FHb
THALEER () 258 70%, HHREE (EEOEE,
HOERS L 13 7 — 7 VREDLE) 25K 60% & fit &
SRS, IRER - DN O, BRONDS 2. FE1
B0k b —EHDFEFI TRED 5.

TR 7% B E LA E 2SR WERADH D, 29
Vo 7HERIBI N Y — 2 & 23 5561213 limited form of AAG
&\ o 123 2 7072 73K E Mayo Clinic £ Y RSN Tw5b. £
DR FRNIFFAEDS autoimmune gastrointestinal dysmotility (AGID)
TH 5. 1PN ZE)E (chronic intestinal pseudo-obstruction;
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CIPO), gastroparesis 7 &D—HAAGID IZ&EFNLH LT 5
&5 5 *. CIPO 134T gAChR Hifk 7 & H Cifk & ok
HUHT L DIRIBENTVE ZER 0 7 e b LEN
BHEE L1370 L CiliAs 247 o 72, B gAChR HUEIGTE AAG 128
WCEEOTHLEERIEE L LTT 7 72 7 % E O sk
&£, gastroparesis, FRETEA L 7 2% 23 2EF % #9 10%
2788, W7 T T B LU CIPOEBEEIZ BT H I
gAChR FUfR I % 7R 9 7 — ADMETE L 72, RIERIRIZ L o T
THALE BT 2 HIHC X AT ReME 2 /R $ER S FEBR L T8
D2 ARBRIZ OV TR LR B SUIR O E [ & DIRER & T
FNCBIT WP ATRTH 5.

AT AHERAE 3 (postural orthostatic tachycardia syndrome;
POTS) X% RSS2 S EMETAE (acquired idiopathic
generalized anhidrosis; AIGA) 7 & & #T gAChR HUERVED B
41213 AAG O limited form TdH 2 W Rl % E T 5 LEDH
4. L L POTS 22\ TCldZ O BB D S 172
7~ 5 pandysautonomia DFAERI T 5 W HENE, o> B AAPRE
Wi (B BB, FETREE) 2o T2 iREME% i
ENTND 2 L b o BETREE N X A > OREBICBE S 5 [
B, BB OWMENLETH L P, POTS 2BV TIEZDOH
COREEEITE#RR SN TB Y ™, ke olahcsw
T H POTS 128\ THI 20% DHT gAChR IRBGHEAEBIATATE L,
SSEAEN, o BARRREEO HBUHE, HOMEREADS
PRFE I B CHURBMER] & 2805 2 2 & 2 i L Cw»
%% IOV CIIHMBESIREHETH L 2 L b %<,
FEFBEEDHI IO AAG JER] 7 E MR NEZ 205 %
ENTLRWITRELES BV P fz R & i R O B
W), HROLEFEPULELRERTH S,

Z ® X 912 limited form of AAG 128\ T b HAMREEE %
BTN ILEI R > TW A RS 1), 4%, limited form
EVIO ST HETLILEDNDSH . F 72 AAG FEHI A
Vo9 BEMEEROETEETHITIER L, ERLBO
V7)) L= 3 YRS LS ONEBOG I SETH D,

4) AAG |IZBIT % extra-autonomic manifestations

AAG 22 T HEME RS O IRIRIER A ES 5 2 &
ZF 4 1 LLETA S 3 LT\ 5 ¥ Extra-autonomic manifesta-
tions (EAM) |E AAG D#J 80% |Z78®, FEMEER (F12
JREIR), JETEREE, WS, fRfrB e LTk L
[ % SBHICHE  LEDH S (Fig. 3).

OHAEHREER  (FAZRREIR) (305 O, PAE2E (5
FEANLE, ITEOLRIA: L), BAMEREEZ &2 08T
LIERZEE L CTnD, INOHIEBBMOLEE 2 56 b
BRENTBY, AAGIZHBRT 2 b D7, JekOMEME A 2 &
RO, &L BIOREIZL 2 b 0h, KEHTH 2.
PRI BTz o IZRAINDT ¥ 7 — NN 1L, PFFEEHHERR
ENTH Y, Okada lFHF-VEE 25 APD 2B 5 FEAEIK R
HOHRRIEE I ZE 70 X SEHE R 2R BRI IR 2 1T > T 0 ¥ |
RIZBITEAAGIEBI O 2 & 7 F ) 2 A (EFEIZIE acute
pandysautonomia & L THE SN TV 2 ER b & CTOMG)
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Brain
involvement

Numbness,
tingling

SIADH,
hyponatremia,
amenorrhea,
etc.

Sjogren’s syndrome,
autoimmune thyroid
diseases, etc.

Fig. 3 AAG and extra-autonomic manifestations.

AAG = autoimmune autonomic ganglionopathy; AGID = autoimmune
gastrointestinal dysmotility; POTS = postural orthostatic tachycardia
syndrome; AIGA = acquired idiopathic generalized anhidrosis; SIADH =
syndrome of inappropriate secretion of antidiuretic hormone. AAG is a
clinical entity with a broad spectrum that has etiological correlations
with gAChR Abs. We observed that brain involvement, sensory dis-
turbances, endocrine disorders, autoimmune disease, and tumor were
frequent among seropositive patients with AAG as extra-autonomic
manifestations.

TIIHIERZ X2 LTV ET2HELH 5 Y. s O
TAERIICNFE TOHRDP L OHHFIH L 5D EE 5.

QBREREE AN 2B RGO L2 LIZLIEFRZ
b, BEMEEREE T I AREEEOHFIEIZL - T [2E
AR = 2 — 1 /%F — (acute autonomic sensory neuropathy;
AASN) | LTSN D 7 — 2 b A7 (v, FHIE 1989 4F
DEBETTTICZORMIZOVTHLE TS . AAG &
AASN TR EOE, TEGENO ISR @D H %
A, EEROBIZBWT [BRMEEEEZ ) AAG] 0¥
AIZAASN L 2B HEI LRV ENDL, TRETO
s & RN LoD AAG & AASN OTWENF L ARY ~ T
L FIZHBOPREDVLETH S P,

NG UAEEE  HLRIR ARV E VAN A WERERE  (syndrome
of inappropriate secretion of antidiuretic hormone; SIADH) % &
O MU T AME, AR EOMEE INE TOMAT
A&7z, Okada b 2SR AN HE L 72 HAD APD il 72 & T
F kU AMED %\ id SIADH (35 S LT 5 V99
SEREEHE BURTHR TEMAZ E) 121 BA MR MTRE
WD REDAFIE L, EH AR L2 ¥ A T 253
boTwah, MERFAHEIIE O TWT HHRVES 2 ED
W % & RSN D L 72O MNP 2556E L T i
VL RSB B W TN WEE A T2 Z LI T
3%, PUEDT 7 LA LR T WEREOFES N SN 5.

FepRMIEE 59 % 1275 (2019 : 12)

OPHfFRE - BCUERR L L RE 2 3 - § 258
HA—EOHETEL, Yo—2 L Ve EBERD
PR I3 2 DFIAE T b BB ICFR0 72 97l TIOR3
JE R i AT VB T - 72 2. BRI OV TIRED
WIEE Ny 2 7Ty Fe$LEBRLOBE, oL I3k
BRI MRE R L CAAG 2 ER L TV AKRFLEZ S
nan 49>‘

UE, EAMIZOWTZOHEM S N5 mEL R L7z, APD
EIFIZN TV 2B D S HARIZ BT B EFHE TH EAM &
BHONBHEROFEBIITEHA % SN T & 72 V980,
nAChRo3 B L UF B4 47 2=y MIBEEMEER 7217 TR <R
Jis, MR T HB, TRIRAAREN, /N7 &R - AR & I3
FERITIA BT 5 Y. $i gACKR HUKFHIERERNIC BTk
nAChRu3/B4 7' 1= v b EBUHAL O fER A MBS 2 W REME
MEZ LN, BHBBT BN 7oA QOHEOHM
ANOT 72 A, FOTOE BT EEHE L8 X
EHET A LENSH LS. nAChR 1T MEBI R =2 -0 2D
EEZTTIEARL RNV - T3 —A—Yay, FEODI
o=, BURTH - T A - BB OB~ OB 5 535
SNTHY, FHHERE OBELFHE SND Y. K43
gAChR HUA P CRAE S 5 1 S DB 2 488k L 725, i
WKBWTEEICEBRL T 2ot 72=y I (a4, a7) 12
xH3 5 HOHURAS L L 2 EIE A K E D S Hiis S v
% 0347 L=y FPHLD nAChR 7=y NI
5 HOYURFER B O REMSE S GETE T, T oM R
NEBTHD.

5) AAG DG

AAG DIERICH L TIEINETICZET VY 20 5Bk
L v, L LEMRERRESCI ) v 2 AT 7 — ¥l
EROHMUATRE ST VD 20,

ORERE - iy 0 7)) o KERHIRE, Hlim4Essis,
AT HA R7OVAGRR A RANAT) RENAGRE (=77 —
ANTAY) OFFPE LTET B ENLNPY 20k
FEMAMERO ORI L Ry v R aEiiflF 2z & o
#H (=2Hn >y Fo42) OFMUEIRESRTBY ™, &
D &) REEWRIEIRRIEE S NS (Fig. 4). BHAEHI L TF
TEL, WA S IEEGICR T 20 v ¥ 2 < T ORI IRE
ENTVD Y. KITRFEEOFHIIES TIERL, #h L
DT L AR BN DWW I REIIH O FERE & RO DD
IR MRRET 5 2 LI ETH 5. ENTEED B
BEE L 5o 7288, P gAChR PURRINED 2 VW IZEMET
HoTHRIBHBELZETHI L LEETHL .

@xERE: 1 ¥ FAF 2 32 2|22 T Vernino 5 13K
W E AN ORI L CB Y, R Rk
VAR LT 2 0BG 2 HET LT85, RIS
DVWTIEHRENE ENTWE Y. L L BEMEEEEICO W
TRAAL VHERICH T 27 7u—F, HEEEAT L
FEETH L. FHEREO RO W TIRBERDO A MIEE
WRET 28I EEFE 2 L.
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First line
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Second line

Steroid pulse therapy

Plasmapheresis -+

Oral PSL

and/or
Immunosuppressants

Combined immunotherapy

Fig. 4 Immunotherapy in the patients with AAG.

IVIg = intravenous immunoglobulin; PSL = prednisolone. Combined immunotherapy consisted of any first-line treatment (IVMP and/or IVIg

and/or plasmapheresis) and second-line treatment. Several reports have indicated that combined immunotherapy are often effective; however,

the optimal combinations and order of treatments remain unclear.

Neu
(=Autonomic dy:

.

Cardiology
(=OH, Ol, POTS)
Gastroenterology

trointestinal dysmotility) | Ayutonomic

| symptoms
= Autoimmune diseases)
. Extra-

Endocrinology | autonomic

(=Endocrine disorders)

Psychiatry

(=Psychiaric symptoms)

manifestations

Fig. 5 Enhanced cooperation among physicians.

Encourage cooperation and interaction among physicians and researchers, including through joint research, in order to accelerate translational

research that can be applied to address the common clinical and other challenges we face.

6) #bIZ 1 AAG DEFIR L TF5RIC BT 5 5B OME

AAG OFBMEEI BT L <, FARFCHOCIUEOH
ENFGESN T 7TENEMBL 7. S0 7THEM, FTalZEBREG
OFAEZ PR D TE 7228, ZOH T MR
FREARLZ CE. TR L) ICEREL W,

OB Lo © AAG 132 BEMREIRZ 25 578
WL OFEIRIZ & o TUIMHIE RSB EE I 72 & 2 W hETE
L REV, F72EAM IZOWTIIMEBOZHER O D D A3
YCTH D (Fig.5). AAG IFINAFENFL & BB M5 & D
B ISR TH Y, BB LTkl L 7R A R
D72 D BWIECIHIRIRS O T E B LEND 5.

OAEAIREE © RIFICBU 5 AAG BEE L L IETE B
HRIIAHTH Y, EEPFEFLETH L. BRrEIEMER
L5 AAG ZIETEICBMTTE TV ¥ A7 L HEE L LI2HRE
WM 22 EAVE VSRR T 2 BB ST VA N EZITS
NBAEHSLETH D, I TOPRMEMRIEL RS O

IHN NS IS OPERIEZ Db OO = — XFIEFIZ
fmC, BEE L —TTRAHNOBEEOTEEEE VS EETH
5. 4, P gAChR PN E X AR FBEERR S (2019 4£ 7 ) T
FRBEIERE N TR WEIZOE R L TEB & 720,
@rFYAL—=YaF N —FIZBI 5 T gAChR
YUk HLA #3ME2D W CIRBLIZHGE L 722%, 4813 AAG
ZRIEB COMGEDSLETH O, AL TIUTHEH L 72iHE
%% 2 2 LTIl IgG T Y T AN O RS, F7-
eyl /NBBI, seronegative AAG JEBIIZ DTt Z DGR
TS OIEIRIZIN 2 C, SR RIBET O T il B C ok
DERPLEE 25 FYEFT viiRIEINET
Vernino & Mayo Clinic 7 )V — 7 2SBEB) 0% € 7 & iR %
EFNVORITEHE L TWD O BT 7L ORAT IR
PLEEARRRT % 500, AAG ORRENIIE % 38 S 2 2 T ReEDS S
D, FxDREERETTIVICOVTRIMEEDETTH 5.
P gAChR Hifk & AAG I22oW T, BEIZINFEL Twb. 4
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WZERIRTECIX [T (AREMIZ) BAMRERIZ 2 WS, (R
1) BEMREEERH S LW EfT E LA LILRT A7
DICITAAMEEERE Y SO SERESE TIELETDH
5. WIEH CIIBEIR A, HOCRIEMER 4% GBS 7 & flio
ISR BIC BT 5 HAIREEDO I A 1 = XL IZBWTR
ﬁ%®%5_owfﬁﬂ%ﬁubfw%%. GBS B

PRIFZE DI K D H 1513370 gAChR FLEDIRIE T 5 .

AAG (Z Eak i@ Y | o iR & O AT % [HRHE
ELTREDDPVEREER] Thh, —F, BRIFEL WV
A3 APD & IMRR ST & 722 & H RO MRS D 5 B
PREEDSHLD FLATE 7B TH Y, AAG B X OB HEEED
PRIFZE % EINAL O neurologist & 17577 L T2 & g5 720,

SEE © HUgACKR $UMRINIE IR A THE $ L2aEoeE Ik
VIR L LT E Y. AAG OFRRIIZE & 461247, IRl T 7 4
Ay oa vy RTEE T LB RIS, (WIEIEE, SRR
(e ReE), ZHmEREEE (BIFERAS), N EMskE Rk
), MEOESEE, BIMZERECE, WRBELE (BWIMERL
y—=), TNFEFTT FNA XTﬁlﬂf:?ﬁiﬁ, EE % L CIEV 725G
T, REARKE: & BIGIMER £ & — 12500 5 ISHREE B
mwfx9/7®mﬁawﬁwfti¢
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Abstract

Autoimmune autonomic ganglionopathy

Shunya Nakane, M.D., Ph.D."

UDepartment of Molecular Neurology and Therapeutics, Kumamoto University Hospital

Autoimmune autonomic ganglionopathy (AAG) is an acquired immune-mediated disorder of widespread autonomic
failure. Approximately half of the patients with AAG have the autoantibodies against the neuronal nicotinic acetylcholine
receptor (AChR) in autonomic ganglia. These ganglionic AChR antibodies have the potential to mediate the synaptic
transmission in sympathetic, parasympathetic, and enteric ganglia. Therefore, seropositive AAG patients exhibit various
autonomic symptoms. Extra-autonomic manifestations (coexistence with brain involvement, sensory disturbance,
endocrine disorders, autoimmune diseases and tumors) are present in many patients with AAG. The nicotinic AChRs
comprise a family of abundantly expressed ligand-gated cation channels found throughout the central and peripheral
nervous systems. Moreover, limited manifestations of autoimmune dysautonomia including autoimmune gastrointestinal
dysmotility are newly recognized clinical entity. Although combined immunomodulatory therapy is beneficial for almost
all patients with AAG, several case reports of some AAG patients with small benefit exist. This review focuses on the
recent progress in the clinical approaches of AAG and its related disorders involving the role of autoantibodies and
clinical practice.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:783-790)
Key words: autoimmune autonomic ganglionopathy (AAG), acetylcholine receptor (AChR), anti-ganglionic acetylcholine
receptor (gAChR) antibody, autonomic dysfunction, autoimmune gastrointestinal dysmotility (AGID)




