Journal of Cardiology 21: 749-757, 1991

KEAREMERERE LK  Shy-Drager syndrome:

17 L## 7z Shy-Drager #£f%  Its autonomic function,

B0 1A a, receptor density and
mechanism of postpran-
dial hypotension

W fE Hiroya MUKAI

35 tth fg v B Kenjiro KIKUCHI
it R Izumi YAMA]JI
INEI Hiroshi KOBAYAKAWA
TiE T Chika KUDO

= & Masaru SHIMAZAKI
nHE EE Atsushi WADA

Ak Takashi SAKAMOTO
R BB Nirou SAWAI

AT n Osamu IIMURA

Summarry

The autonomic function, platelet a; receptor (azR) density, and mechanism of postprandial
hypotension were examined in a 58-year-old man with Shy-Drager syndrome (SDS). His chief com-
plaints were orthostatic syncope and impotence. His blood pressure was kept within normal limits
in a supine position, but severe hypotension and fainting occurred when he assumed an upright
posture. There were diminished sweating response to warm stress, abnormal pupil reactions to drugs,
lack of blood pressure elevation at phase IV during the Valsalva maneuver, and a lack of pressor
response to hyperventilation and cold stress. The plasma norepinephrine levels (pNE) were very low
in a supine position at rest and in a head-up tilt position. Severe blood pressure fall (hypotension)
associated with a lack of pNE elevation occurred during an oral glucose tolerance test (oGTT).

Platelet a,R density increased and the pressor response to infused norepinephrine (NE-R) was
pronounced. The heart rate response to injected atropine was clearly attenuated. The coefficient of the
R-R interval variation in the ECG (CVyy), which may reflect parasympathetic activity, was markedly
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low at rest. In addition, a decrease in a head-up tilt position and increase during oGTT also resolved.

These results indicate that a dysfunction of the parasympathetic and sympathetic nervous systems
and the up-regulation in the a,R system that leads to an increase in a;R density in SDS are involved
in this disease and that the mechanism of postprandial hypotension in SDS may be different from that

in normal elderly subjects.
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FICRBAERO BEESERHShTEL™Y. L
ML, EE Tt idiopathic orthostatic hypoten-
siont® | Parkinson jR®, KD HHAHEE= 2
—a RF=TV YL L b, RFMEME (post-
prandial hypotension) OFFEELIEHEN S LD
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fiE 51
ER: S8 5% B

BEERE: Fric+ ~&Z &l

FKREE: fFHCiZE, RN ICE i FE & 58
%

BURE: 48 RE L D SRR REFR o SR
Bk ICIRAIME R 2 HE LAY, DIkiRe ICHE
L, BEehhEMERs BT LI > TE
Tz, 20, BERY, SRMEEERE, MK
T, AVRFUYERBR. 1988478, #HEHf,
Moy 7 IRBNFIETED O L LTRM, HE:
Hige LT, 198849 A9 H, HFHZ ABE LTz,

ABRREERAE . ME BV T 96/40 mmHg, 4447
T 54/30 mmHg, BAGL A b DR D Ao ST AL THRA
&L, MESREREE %2 0 2K
ME %55 L. fho B ERRFETR T g T &
RAPMRZEFE T IC 2 Hifehhdn+ 5 LIS, BE RO A
Moio. ETRIEEED S RERERIC AT TIRED
ERRE e, EB - SEEEE, MR, B
Bt - EBREE I A2 o 72

ABerefgEs Vit (Fig. 1) T, % &%
¥ AT, Mg 51.5% o & B o LK 23R
wiz. AkELER (Fig. 2) <@, OHEEES
09 nIEF RS T, Vi~Ve T T Fo—fatE
Evw LR E 55040, BEERDO LA
ol £, ABRRESRE (Table 1) i,
ABERINC 2 D W e RRETHICE D LB bh 5
R O TEBRMETE B R MR ML & KR [ fE % 58 8 7=
2, BRIR, BF - BHEEBICIRER Aok, M@
W ex7 Y VEE (pE) ZEFGENIC D -7
», RRMREEOEBELEA A M/ 1
E€x 7Y ViR (pNE) 2, BIRBRERIEET K
Bt s & & h B LR, BRAPER TOLER
R-R RFEZE8%R%k (CVRR) &, ML = i
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Fig. 1. Chest radiograph on admission.
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Fig. 2. ECG on admission.

Table 1. Laboratory data on admission
Blood LAP (I1U/]) 22
RBC (x10/mm?) 368 Ch-E (1U/l) 256
Hb (g/dl) 11.4 T.Chol (mg/dl) 156
Ht (%) 34.2 TG (mg/dl) 77
WBC (/mm?) 6400 FFA (1Eq/l) 1,121
Plt (x10/mm?) 18.5 PL (mg/dl) 152
Biochemistry p-Lp (mg/dl) 325
T.P. (g/dl) 6.2 HDL-Cho (mg/dl) 34
Alb. (g/dl) 3.9 FBS (mg/dl) 84
BUN (mg/d/) 14.0 Serum reaction
Cr (mg/dl) 1.0 CRP (—)
UA (mg/dl) 3.0 RA (—)
Na (mEq/l) 138.0 ESR (mm/h) 10
K (mEq/!) 3.9 Urinalysis
Cl (mEq/l) 105.0 Sugar (=)
Ca (mg/dl) 8.4 Protein (=)
P (mg/dl) 4.0 RBC 1~2
T.Bil (mg/dl) 0.5 WBC 1~2
D.Bil (mg/dl) 0.1 Autonomic-endocrine tests
GOT (IU/l) 12 pNE (pg/ml) 49.9  (143++19)*
GPT (1U/]) 18 pE (pg/ml) 36.2 (41+6)*
LDH (1U/) 228 CVRR (%) 1.84(4.08+0.76)*
ALP (1U/l) 40 PRA (ng/mi/h) 0.1 (0.3~2.5)*
CK (1U/l) 127 PAC (pg/ml) <20.0 (47~131)*
24 (*=normal ranges)

7-GTP (1U/I)
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Fig. 3. Magnetic resonance image of the spinal
cord (axial view).

(PRA), 7 1 K25 w »gps (PAC) 3, v
b IRfE &R L.

4 MRI (Fig. 3) T axial image |z T cer-
vical spinal cord (Co~C;) oI5z 2 5 1ED
low intensity areas # w7z,

EEAEMEEERE

lEfLatER'? (Table 2) <k, 1.25% =" x 7
V¥, 5% #4731V, 5% 2hA v EIREORT
Raiet 2 L, RO MM PR FSE o
FAEPURR S T, ETFITRIETIE, 1% En
HVE VT EHORTF S S L RER%ETH
72, TFHHIRAKY v T — AR O FEF I KA
LTwnik.

FEHTEENRIE A 2 7 — 7 v X 2 Bl B IRIE
ME T2, Valsalva B (Fig. 4A), L0 45
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Fig. 4. Changes in arterial pressure measured
directly during Valsalva maneuver (A), hyper-
ventilation (B), and cold pressor test (C).

(Fig. 4B), S8 H LB (Fig. 4C) 2R A 723,
Valsalva 3Br T34 4 4o overshoot (38w &
T, TR R L OSSR AERBRIC X 5 HE
IS bIHR L Tnie.

g7 bw ey 2mg #HaE (Fig. 5) Bro 0
$e o> BEDNR T fed i e LR o TR T, R3S
RS RE D IR T AR S e, RIC/ VT €%
79 v 0.1 pglkg/min e Ay o FE KOS
(NE-R) & ar 550k thit+ 5 & (Fig.
6) RI4ECofHEic L, &<k NE-R o
LWtk &, iR ao S2RES OB % R 1.

Table 2. Pupillary reaction

1.25% epinephrine

(Hypersensitivity)
Central (=)
Preganglionic (+)
Postganglionic (+)
Patient (=)

5% tyramine 59% cocaine

(Mydriasis) (Mydriasis)
Normal Attenuated
Normal Attenuated
Attenuated Attenuated
Normal Attenuated
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Fig. 5. Heart rate response to atropine (2 mg
i.v.).
@ : patient, #: normal area.

Head-up tilt 58 (Fig. 7) <1, %% < pNE
i kA, CVRR 3EFL, MERERICHEFESH
30Tkt L, A4 Tt pNE oz 72 <, CVrr
IHMERNME L, 2o tilt BOET bIRM T, ME
BHEERMETERLE.

AP AR IC SRS b BRI 10 458 < 2 7%58
LTHY, FlboEEEMES T 1T Ei

NE-R
mmHg
60 1
40 |
20
0
Control Patient
15+4 51

Shy-Drager fEf&#f

FY L. Fh, Abt#, RBIKE, KEz
X7 L, TORMEA 154/92mmHg 5 & 86/
64 mmHg ~EXTF ¥ 2 AEMELE SRR S h i
ZZT, 75g BOTFUHEAWRBREBEITL,
Z OO MITERE, MBHFa—nT I VEL
CVRr %3l L7z (Fig. 8). &p L RIFER OB
HTX, 7RUEARE CVRR ALF, MER
KT322, Thiaffi~< pNE »ERL,
MEETRIEBIcE EE-72. Zhisel, FH
X7 K oiEAR% CVRR 0B &2 28N Lic,
EHMENET, Wb REHEMLESEEIC
HBEL, DEEoEmERD. OB, FHT
i* pNE, pE o fFERBME & A2d >l

72 8

AFl~DEFEL LT, F—r93 VEZEEEHRE
G & 2 metoclopramide 30 mg/ B, pindolol 8 mg/
H, indomethacin 37.5mg/H, fludrocortisone
acetate 0.05mg/H, ¥ X '@ Na & (4 21g/
H) 2RAHER, % 3F OGN EEEmLE
W LTHRLEHTH - 7.

a,-receptor density

fmol/mg protein
600

400 1

200 | -

Control Patient

169:14 459.8

Fig. 6. Pressor response to infused norepinephrine (0.1 zg/kg/min) (NE-R) and platelet a,

receptor density.
M : patient, [J: age-matched controls.
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Fig. 7. Mean arterial pressure (MAP), heart rate (HR), plasma norepinephrine concentra-
tion (pNE) and coefficient of R-R interval variation of ECG (CVRR) with 60° head-up tilt.
@ : patient, O: age-matched controls.
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Fig. 8. Mean arterial pressure (MAP), heart rate (HR), plasma norepinephrine concentra-
tion (pNE), plasma epinephrine concentration (pE) and coefficient of R-R interval variation
of ECG (CVRR) with 75g oral glucose tolerance test.

@ : patient, O: age-matched controls.
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1. FplicBT 3 ERGBEREE

SDS o HAREREE T 2P RME 220 Lid &
HiItE D RBARICTFET B L OBENS L, &pi
Tb, BLRR, TERHEBEKY YU -ARREFR
ROFERD B, SREARE O W R R BEE 257
MEhic. FCEERRERICE T D BERGHES
Valsalva ZRERIcB 1T 5% 4 ¥ overshoot d &
mh o, REMBROBESMOMEIX TE 2un
B, ThbEnWTh bEZEERKFZOMERE
FRTHIREVWAE Y. BERAERRIGERES
waah SERE C RO fliE % % < M ES) Pk~
FEBRLEEE, HRRBERS» O FHE, M
BHeE>ROBOBELRILTED, AHlick
¥ 3 RERICHEDIER T, MR PRE LU
RAEREEDFEL TR T 5.

## ¢ NE-R o LWtz el Lz, %
O FEE A SRR ETRTREME D 2 72 b F, EiRBRAE
¥ LBEUEMA LD THH I LEEKRL, Wb
% denervation hypersensitivity 03REEIZ H 3 &
Wz ko, zoBFEL LT, fEkL D up-regula-
tion Ik 3 RBRAE o BLOU B ZAEE, ¢
cpEoEmAEE S Tws. Up-regulation
IZOWT O in vitro OREEE Tk, —ikEIC 8 %
BRICELSL, o ZEETIBEILEN LW
bhz. ZoEIC>nT, multiple system atro-
phy #B#Iz 8w T, Bannister 53 H 7=
— N7 I VIEfE L WA 5 U v Bk B RAK
¥owmE, %7 Bleddyn 5Y93f/MR ar 5
BEBOEMEHELTWS. LarL, SDS &
FEE W S NIERNC BT B ML/MR ar TR
ORI TR LI, Tx R LG HEH
TR S b o T, AREICRITSERT
X, H/R as SZREEAMEREH OK 2.4 fF i
ML Twic. BERFT a0 ZEEZUET S L
FEEL <, AT, M/MR a; FREFMERE ap
oStk L £ F U regulation #ZiFTVBELE
PEELLTEARN. LA L, KFEHSRIT 5N

Shy-Drager fE{BEE

R a RGO SDS 28133 up-regu-
lation DIEB) FMREL, ZAVEKFIZIBITS
NE-R jT# iz LT WaRIEEERE ZOh 5.
7=, ATt head-up tilt 3L 75g A7

FoARRRIcX2ib b 7Fa—17 I v ER
BEBTHZ I bbb 6T, LIEKOBEMREE
H B, TOBFIC B ZAKERMIC X % dener-
vation hypersensitivity 23—#E5 L T3 e
ARSI S.

—75, A T3 BISEARR R OIEH & K 5
L&hs CVRR BEHFFTIRMEZRL, BEE
THBIE S h3 head-up tilt BEOIET, 8L 75g
BO7 FyFEARRRIED LA R EALHEL
Twiz. ZoORER, RIRBRARROBERETR
S UHEARLOEELTIEL, 7 e ErRERIC
BiF3.0MEEMKIEDERKIE Zh EFEL 7%
V.

2. FploBEMIEMEFRLE QKR

REMKIME (postprandial hypotension) %
BEHETLRD LD D, BEEICEZW 23
bR T3, AEMEKIE T RECER RN
BHRC T K OERIRAR SRR ORT, 7
FogEokaRErico 28D 6h 3102 L5
LhizcahTwnwsd. 2o, 1) VIP v
< MR EF U EMEHEEE LSSV DS
WY 2 N+ 3 BEIE NI O MR, R~
DIMFEHEKR?, MIE7—V v FIfEd BlFE~D
HIREREIRT, 2% 20BHERD & RMMm
EEFMOEKT, 2) BIRRaRAREE 3) h
b BRI N ERBHREROEBIET, 20z
2bhTwns. AT 75g &A 7 FuBEAR
RERRICIMEDERARMET2 A2 bbb
7, pNE, pE o Wi b 2380w 3%, AR -
BISMEROEBET AR S, T, F4
L RIEROBEF ICBIT 5 RE 2 REEK ML ER
izix, CVRR D#Efns & #EER & h 3 BIKBAHER
PEETESBE IS Z 0Icx L, &6 TR
CVRR DML ED b eh o, Lo
TA O REMEME O FRE 2 BIZREARR R O
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BREOTHE ORIV 2 <, R - BIRHE
BREOETR, VIP Ry < 2 & F i LDl
HEDOMEHEALELOEENRL Y KENE
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AEEELEOEE L LT, SDS Lo At
W= - RF K LT, Y bREFV
OREEEZAY, DP2BREOCHRERIBE LI LD
BEYLDY, REHEBELESOBFEEZEXS I X
CHERNA GRS, %, SDS o BEMHRER
£ izx LT, TRH® = L-DOPS® 5
RKRHELNTWS. 72i5L, BAELAL, &FTIX
IhbDERERPIBEVELLRP T

o B

SDS o 1T, &fEBHRMEHBERE &
7L, UToOREEB«T.

L B - BIBMERED 225 F, CVRRr
ORI NS RIZEMEROBERT bRD L
hiz.

2. Jnzex7Y VRERGHEORETE
Mz, MR e RO A FER L, dener-
vation hypersensitivity DR IZ as ZHRED up-
regulation DEEFHER I,

3. AEMELELZEDOH, 15g&OTKY
BATRRTE, BEE CHRE SN S RMREE
o EFEb L XY, RIS OTLE (CVRR
WR) bEDLRT, FFITEIT S EORRBEAF
FEEELIHEEBRT L OEDbRTE.

B #

58 B> Shy-Drager fEMRE#E (SDS) &%
<, &Hg, head-up tilt (tilt) B, 75g o7
F oA oGTT) pitho BEMEEEL, /v
X7 YV HERGHE (NE-R), /MR « 5%
BE (R) ZRIELRE. AT R LEELE
e L, BAMLERIER MBI I 30° tilt
BRI MERERGE L 72V, FHeRIMEELE L
KAHERD bhic. BARRIERE, BEILRE
EhREER, Mmif NE @&E (pNE) @ 2,

tilt 4%, WFh LER 2EE T, oGTT Biciki
EEZLLEFL, pNE o EFi3 <, aR ¥
i3, NE-R 3B ED %2R Liz. Atropine
KRBT ERE T, LERK RR BBEESHFRE
(CVRR) 3&cimgicE L KL, tilt BOETK
IR oGTT EEDBMK NI RIN L Tz, 24
DIRABIC 1T B - BISRAPRFBEEO KT &
aR ¥ o, NE-R ojiigE» K& {EEL,
%72 SDS o AHEMEERMERROEF BEEE O
FhERRALBZZENHEERENT.
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