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Assessment of the coronary reserve by dipyridamole loading:

—An experimental and clinical study—

Michiko SATOKATA
(Director: Professor Akira Shibata M.D.)

The First Department of Internal Medicine
Nigata University School of Medicine,

In order to study the coronary reserve by dipyridamole loading, we compared
the maximal flow induced by dipyridamole with the post—occlusion reactive hyperemia
in the closed-chest dog. The coronary flow increased gradually by systemic administra-
tion of dipyridamole (0.5 mg/kg) and reached to 97% of the peak reactive hyperemic
flow at 5 minutes after the administration. Intracoronary nitroglycerin little affected
the coronary flow at the time of the maximal flow. Dipyridamole loading can there-
fore induce a sustaining maximal flow and abnormal lesions in the large vessel or the
microcirculation will be detected as the limited maximal flow following dipyridamole.

In patients with cardiomyopathy (HCM) or hypertension (HT), the coronary reserve
was assessed from the ratio of thallium (T1) uptake in the two-successive administra-
tion method. The low value of the ratio was supposed to reflect a limited increase
of coronary flow, i.e., the limited coronary reserve.

The ratio was lower in HCM and HT group than the control (p<0.001 and
p <0.01). Patients with redistribution (subgroup A) in HCM showed a significantly
lower ratio than the rest (subgroup B) (p<0.001). In group A, however, no difference
in the ratio was observed between the areas with or without redistribution.  The
patients with cardiac hypertrophy have therefore a limited increase in coronary flow,
i.e., a limited coronary reserve.  The existence of redistribution in Tl-scintigraphy is

not the sole factor for the limited reserve.
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cardiomyopathy, hypertensive heart disease, Thallium-scintigraphy.
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SE, R OER, OEE, SMACe ST, Dip-
yridamole B OTEMFEOWEMLL, @O FEIIR
PASEMERREE O RUSME TSI D &, "Ll T % 3P4 5
I EMRRLELEN TV ADTID, Dipyridamole # 5D
BEPEIEHA & LTIk, Gould OFERIC 4 &-I29. 0.56mg/
ml & 4 SHITBET I HESEV LR TED, KEIT
FMABELEE LT 28N H D90 —J 2T 2
B G 15 Tl uptake DL, L1 A — P ITE
LR EOEE AR LT A EVWbhTED,
B EORROEEHAD L ENTEL. DT,
Dipyridamole 451k 0 %4 & SERBRHICHGT L, &
BE A RO RE B O O R B AR L AR THEE
% O] 9 [ S L DR L, EICEE AR 0T
Ly v F T ST 4 — O R & EBE L.

1. dR&EBE

1o EERIIBGES

i 8~10kg OMMH A% AL (N=10), 1.5mg/kg
OEBET L v X ETEI L DRG0 1 KiEE, v
% v (500mg/ml) & a-7 v % r—A (50mg/ml) @
BEAW 1 ~1.5ml/kg REHRES L, 2SHELT- 1
PR LS T o — U R R, BRI TSRS L,
BORIMME 7 A LUV R S L 2 oERTB, R
K=y MCTERTR A MR L.

TSRO 2 L W, Bl ARREHIRD H = o —
Vi bho—F—4 v 7T Reservoir IK5|%, ZhiD
—EERTE FCEBRCEA L= 2 — LI L DiT -
fo. = o — Ui, JEBIM T AR ERENAR X 0 ElRERS
CHEATALOTHS. ERERCERTEST (HAX
@HﬂFM%ﬂ%)@fﬂwi%ﬁkL pect ol
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P OBIRTAOE L. SOCGERROCERLES LO
"’?Eﬂéﬂ%ﬁ%ﬁ“}*ﬁ DEEA MY —& Lo d A

- B OHEEE LR & L.

Dlpyrldamo]e O AN A3 B, 15F R oD Sk i K M
470, MBREHCE SRS RSHTMIE BT % peak
flow %58 Lic. ZORIGE flow A% control fHICR -
R ETTIR DR LT, BBMA R LT RO TTHRIMER
BARHECE LEE LA, Dipyridamole (0.5mg/
kg) RAARBIRL 04 5B TEAL, BEART
5 4@ EESUCHET M D peak flow %3 L. &

il

L5, IEARLGERE RO
HIRE R fE T‘ﬁi 39

#iz Dipyridamole ¥ X % WM INEFI, Nitroglyc-
erin RELLEMTRCEET LLEL Y LSBT,
50pg @ Nitroglycerin % EREBMEMES L (N
=8), MBI XA 5 &L &
L. HIEEFS+ERRETED L, HIFIR
T ttest 1T X 7.

i ERRAEE

Ll b SERBEBTO®K, T LY VST T 4 —
% M\, Dipyridamole < X 4 MMM O # KA
RE L

ST IR ARG RE (HCM) 1361, B\fEfE (HD
6FITHL. HCM (X BM126, otk 1 F, FHER4T
1FTHH, HT ZL2FBETTFHFHRSELI0Y TH
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2 BHREC Lot

1 # %

i) IARLGERE  13%
HEY BTG > F T, F U7 LD AKET
ZiRL ., HomE@onm Al 78
Bt 68, Wi 1
A5~ 595 (P47 £ 105%)
WEARLLE S > F T, )7 2080 ALKT
BRE s o0 BEE 6%
B 64
4526~ 63548 £ 125% )
it ) A 64
B 68
S 437~ 64 P56 £ 105% )
iii) A 54
B 1. W 44
432~ 4655 (T 40 £ 55 )

® 2 AR BT A EEREOFLE

HCM Af|HCM B#f| Control | HT

A EE B BEE (em ) 12.04£0.4]1.64£0.3]/0.84£0.0]/1.640.3
A B BERER (om) 11.240.21,240.2]0.8£0.0]1.540.3
i #1 (em) {1.6+0.5[1.44+0.3]0.8+0.0{1.5+0.3

Dipyridamole 1. v.

C /
o L

150+ ’

97201

§0 -

3'5 45 5'0 55 (min}
Tima

B 1 Dipyhidamole B 2T 2 W5 k% 57,
Rk, L EOBOGITOREN S Y v O F
LR R LTV A, T S5 %o ©— 7 0k,
5 LN Pl EY & 5. WS oBLER
(background) TH[E UL 5 e BB AL % T
. 2O T BT L ERFRD uptake B
vy bk, HOSRE (LAO 45/8) LM
(LAO 60M) Y435,

#1028 P1E MEMEE 1 H

BEIEL, £OW0H5H LD 5 FHT> LAO 524
T2HMT, LIRBEOLHA A~ TR BB LI &Ko
€ Dipyridamole 0.56mg/kg %4 8BH 40ml Wi b &
HAUHFRL, —EOHEX T4 HHETET L. BERT
SOBICHE T 2mCi %EEL, TO105% I 0
LHRITS 4T >H2EEOLHT A -T2 B L
(B 1). #71 uptake ratio (I, Goris #Z T Back-
ground LB U 7o, RiBE-PRR, MIBE, §i8E, THEO
4 i, Dipyridamole #5Ri#%DFH T uptake
D s LTRDL. B EREL, LEAP (low energy
all purpose) 2 U A —-2%BEF Loy FhAT
(Siemens-ZLC/75 Rota Camera) &4 v 54 v THfE
Lz Rl #F— 2 % E (BEE% Scinti pac 2400 &
¥ DEC GAMMA-11/34) T& 5. BEI V- EE
RETED L, HIPAREHT ttest WX K.
. m i

i R
(i)  RISHFEm

LM R, ISR MOFEMBREE I peak flow
L, 274+ 7ml/min Th 7. HgEd, &MmMEMS
~10mmHg EFF5F &AL Diopiethd LTI
< LB ROBIRELTETH -1 (B 2).
(ii) Dipyridamole £

SEMiEE, Dipyridamole #iE#E 4w ®inlL, &
AR TEECHIEHT N peak flow D83+£20%, A
BT 5 S EICE RIS M peak flow 097+13% & &
KRR LY (B3). #7: Dipyridamole @ L 251
WO, #MEL 84+ 7TmmHg »5H 78+ 9
mmHg ~ZHEET L (4). Dipyridamole #
SXnoHBEOERELE b s (B5). &l
EREEH T LA, CidEm ity Reser-
voir ~OMEHELHE, v /EEOREYIHT I &
L DHAPMFTOEMECETAERTSS ELLN,
—f@ik R v T OEIETCHED FR YR L.
(ii1) Dipyridamole £t Nitroglycerin O%#R

Dipyridamole AR THEAMPRCELL5~8
DA T, Nitroglycerin FEIRAE G 28045 &,
SEMp &I 27+ 7Tml/min A5 31+11ml/min ~ & H#§
T AEEARE - LAEEL 2o (B3, &
3.

i, ERPRARER
(1) MmiTEREOEAL

#* 4 &8O Dipyridamole #5310 L, M@
EOZ LR, BBEOLHEIE HCM AR, BRE
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MBP

PP
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200

100}

200+

100

HJ7 ¢ Dipyridamole BIffiC 13, IAALOERE RO
ISR SN Rl IR Y ] 41

Duration of Occlusion

1 min

B 2 KBEHRL O#IKI%Y pump 12T reservoir O &, SEIFREEATT - 1o, i,

REOTLERE AT, KRR DD - # 5 — 5 v 0 LB IRE (CVP)

B, AT KEBEIIR~ DA F - 'f‘f"fﬂ’)ﬁi‘lﬂif)*?)‘i;-ff-j)\‘igf)‘j‘i}§53i (MBP) %, h=2—LW

ﬂf#%i@?ﬁﬁ)lf (PP) #ilkL 7. ”;ﬁ? A LB o - T 0T

EHAE (CF) % idsk L, mEsap L f;rﬁ’vq%’?é b, R 20mmHg
U MR N4 4. i iibErs e i)xf;b fcﬂﬂfr’y

3 EWB T Ay —0LIL

PP (mmHg) | CVP (mmHg) | MBP (mnHg) | CF (m{/min) | Flow ratio %)

Control B4+ 7 1.140.3 84121 19+ 4 B3+ 20
Dipyridamole 78+ 9 1.3+£0.4 Y67 +22 2747 97 £13
(5497i%)
Dipyridamole 6 E£10 1.340.3 59 £27 31411 108 £ 16
+ Nitroglycerin
(mean+S5D) *P<0.01
P e CF 1 f i ifi &t CVP o Pl iRIE MBP Py @Ehic

Flow ratio | #filiLifi &> BSOS peak flow 1284 2 11



FlzE& F15 HMesFE1H

M peak flow @ 97+ 13% % -,

# 4 Dipyridamole #5810 i {78 1 2 {1

H.R. S.B.P. D.p.
(bpm) (nmHg) | (bpmxmmHg)

Rest:

Group A 65+13 115+12 7385+ 1248

Group B 71+£12 128410 9044 £2230

Control 62+ 9 112+12 6942+ 1494

HT 55+ 7 160 +25 8877 £2043
Dipyridamole :

Group A 90+15 119+ 15 1066712124

Group B 89£11 126 £10 11370+ 2006

Control 92412 110414 10184 £2413

HT 75417 152424 11226 +2285

H.R. ! Heart Rate
D.P. ! Double Product

S.B.P. ! Systolic Blood
Pressure HT : Hy-

pertension

42
P< 001 NS
%5 PP. '
{mmHg) —p<ooi NS
140
P<0.05 NS
1
F " 100
i l
1004
50
50
meantsSD
0 v . :
before  Dipyridamole after +NTG
(iv) 5 minutes (ic.)
4 20 (n=10) OVFE#ERE (PP) DEE
meantsp A¥. Dipyridamole #4542 L0, BHRIE
0 . . . EBREET LA
Dipyridamole after + NTG
(Giv.) 5 minutes (i.c.)
B3 26l (n=10) oEM#E (CF) %, R HR. NS Ns__
D peak flow WXT AHTHRT. Wi, (bpm) "
Dipyridamole TEA# T & CEISHE R peak: —S —
flow @ 83%20%, TEA# T 5 9 HICEBUGTETR
200

100
meantso
0 » |
before Dipyridamoale after +NTG
(%) 5 minutes (ic)
5 L (HR) @Z({b%Rd (n=8). Dipyr-

R EERE

idamole #4512 X9,
i R A



$ 4 . Dipyridamole ffific
B TE P Aot 5

!“='J

RPN TEEEI A, HT B uEBETLAEEY
&& i fo. OHEIE Dipynidamole £, HCM
AR, BEE, MR, HT BFTLhLh 25+£10/min,
18+6/min, 30+7/min, 20+12/min ¥ L, &L
SRTIBEE L SN THEBEN o - T, W R M
Gi, B LT HT BETHBECE, (P <0.05)
, o 3 BRI T A EEM L - 1. Dipyridamole
ﬁﬁféﬂﬁﬁﬁ[{ﬂlﬂl@ﬂﬂ?‘%%&ﬁ?? BIH D - 1o,
HT BELIAL 202 Lk b ic <, ¥4 54 HCM A
BT 3.4mmHg 81, HCM BET 2.2mmHg &T,
BEET 1.3mmHg B F L7, HT BTLFEH 8.3
mmHg EF L. LHEOREMCHEL,
LERTHTHEALL.
(11) ™1 uptake rotio

double product

#F 5 B, HCM A,

¢

L5, f“/‘\%'bufi?ﬂr&(}
M F gk Bt

43

#£51T, AEE, HCM B, HT Bo&fiEKTo '
uptake ratio %4, P'TI uptake ratio (I, #jBE
Fe, (aiBE, #iEE, ®TEBEOTNTOHEET HCM Bt
BB UEETH 1. ABLBRORE TR, A
BEo> Tl uptake ratio (T &8 TBE It LIEV
BT 0, SEF Do E BRI H A - foht,
L GEOES T uptake ratio (3, AR TBECHE
LEECEVESRR L (P<0.001). HT 8o 271
uptake ratio X, HCM B L O@ETH - o0, ¥y
DUT] uptake ratio (FR BB LBEBICEBETH - 12
(P <0.01).

#Fo6i, HCM AT HoOEHEE T PMT] uptake
ratio &, EEIAR T LY v F ST T 4 - TOH
SR AT BomaEis BT, B R S i

FRME T &5 T1 uptake ratio o) bdg

Anterior . Infero-
Lateral Anterior ) . Mean
Septum Posterior
. wrx o s e
Group A1y 554492 2.2940.19 2.1840.34 2.1940.24 2.2540.26
. . . . s
Group B |y 5440.17 2.57+0.24 2.53+0.22 2.5440.33 2.5440.25
Control 3.294+0.49 3.4940.55 3.01:+0.30 3.0940.19 3.2340.45
e
HT 2.84+0.46 2.83+0.42 2.764+0.39 2.614£0.41 2.76+0.43
Control : Group A Control : Group B Control : HT
*=P<0.05, **=P<0.01, **=P<0.001
Group A : Group B #=P<0.001
#£ 6 HCM ABIZ 35 #5080 T1 uptake ratio X EEHFLLFH L > F 0
PR A S AL 0 Fogi
Name | Age | Sex Redistribution Anterior Lateral Anterior Infero-'
Area Septum Posterior
1) MT. | 35 M | Spotty in all area 2.36 2.44 2.07 2.26
2) TK. | 59 | M Lateral 2.57 2.47 2.32 2.18
3)KO. | 36 | M Inferior 2.05 2.28 2.20 2.20
4)YS. | 50 | M Lateral 2.57 2.48 2.81 2.48
5) K.S. 55 F | (Anterior Septum) 2.44% 2.35 2.27 2.42
6) KF. | 35 | M Apex 2.32 2.04 1.97 2.08
(Apex 2.10) (Apex 1.88)
7) KN | 59 | M Apex 1.96 2.00 1.59 1.68

. Redistribution area

*

: Low perfusion area (No redistribution)




44 PriEp e oM 95102 %

F1 WiF6as 1]

#| 7T OIMTEREC BT A 0o T1 uptake ratio X~
M L LR T ST 2b o IR

Name | Age | Sex /?ntenor Lateral | Anterior Infemi Mean ST change
Seputum Posterior
1y T.H. 37 M 3.09 2.86 3.12 2.94 3.00 (—)
2) MH.| 51 M 2.21 2.21 2.05 1.88 2.09 I, I, aVE, Vs, s
Tdownsloping
ST M2 ~ 3mm
3) LK. 64 M 2.35 2.41 2.61 2.24 2.40 | 1L, L aVEF, Vs, s
STk Mokt
4) KW.| 64 M 3.19 2.82 2.96 2.76 2.93 (—)
5) T.S. 55 M 3.50 3.35 3.20 3.00 3.26 (—)
6) Y.1. 63 M 2.67 3.31 2.62 2.85 2.86 (=)

WIERAZ L D PTL uptake ratio AVECGHERIL A B AL

f]‘ﬂt-
# 7w, HT §E6 FloREE T 2] uptake ratio
RO TOFEE &, BB AR LERTO ST Eof

AR B EARBRTIEmE LR B h o
&, BELLHEBOCE LIVRERIA &0 - fohh, R & if
ZIAERE I e, EEBYARMRR T ST Beh Ak
Divh - 1AEFIL, 4, 5, 60FH PT] uptake ratio
L, ST TR A LR 2, ST & FoE#L
e B TER 3 OFE *T] uptake ratio (RELfE
Ao LT,
m. # %

Dipyridamole 725/ el i fEH L, adenosine
REAL R L, BROELIRES 2800, K
WS A D EEAIER OB D, Dipyridamole #5850
BAEMRREC L OEE FREY R T LT E
Z. &5 Dipyridamole OfFHEFEITE <, HEH
LEVHERTE 2400, BRSO PHlEE Bk
AEMAE) ORMCHLHhTv A —H, —@iEom
M e S BICH A M T4 BADT MG RS- L 2
AL HMBR TV A, Gould [ BERFEEER A L., D
ipyr-idamole 0.142mg/kg/min @ 4 47RiERE A, 108
1D TEEDIRFAZE RS O SUEHEFE M OB peak flow 795
L@ L. Dipyridamole AYwEin % & 5 A HRIE 2 ¥
LELTVLALY. L LEOER L EFERITEEH X
HC e ASEEEEITEEER T O JEBIREEE A % B
L, Dipyridamole 0.5mg/kg BIRE 50 maximal
flowd, 15BRDHEBINRMASERFIC 1 5 RIEHETEMD peak
flow % Ml L, "iE-FiaEOFHT: & LTo Dipyri-
damole #5EMSTUNE M LEE L, 2510 Nitrogl-

yeerin DEINE S OB G 1T - 7o TR &
peak reactive flow & OBIRICE LTk, 15~20F0F1
PHIERSTEA U T 23 118 (99, e DEB R T
4 15~ 200 IO PAZE TI3F AR D reactive hyperemia
LR ST, PHEMELISEEE U a7
HELEREOREY KX H T 5000, BHEs —
BT DL, REORBYRETAZ LT
EH. SEIORE T, SRR ORI pE
VEEREE T U, MRS LTR Y, Mmoo
CREVLETFTS4nEEzLR %

Dipyridamole ' & L CHEBME 2 BT 2 0K
XL, Nitroglycerin (2 A VMBS IET 5 L0 bh
T4, Nitroglycerin OBIRE 510 1 0 Sk &3
— @it 4. AEo$EBR T, Dipyridamole 0.5
mg/kg LA T 5 4, RUEHTEM peak flow o
97T A M E A S R, Nitroglycerin O E)
WRAEES L0 flow OFE/ I8N/ <, Dipyridamole
B TRIEOITR KIESE LN TV A S BbR i
IO Lk, Dipyridamole 252 Lim kb, FEEK
RO LB PRSI A TTHE T b A & & 2 B0 T e
Berland 50, Z#8 L4 BV 7o Dipyridamole fa i
(0.6mg/kg/4min) W L AHME FHEOME T,
W TO dipyridamole £ #7508 O R NR T
191 £81%TH - 7o, APFTIEE Y 7OREMED -
AEELI, L EOEMEDE T AL L5 h,
IOFEMEOTEITRBIIBETH Y, Zhidsiy 70
WS LTS ERT A 80 5 LR X ?1,‘7‘:‘ —7,
ERKBIT Dipyridamole % #F LB it, hmEid
BEETL, OREEHEINTI &80 2 uhbhTu
HUNC. LElODEEDER OB TE, LT
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W Liont, BEOE b ion -tk

T F K & AR BE BN 1 - TR~ & DA
Fhi., O OLF uptake (ZEohORTTCHEL
AT DHT EBHLNT BN, L A -0V FTOBED
DTl oA, LHORAFTMKEEY KB L TW5 &0
bR TR0 R L, T 858107 L1 B
B I LA~ 2T uptake (I3 Elc b 0, o
OfEL T v~ DT OIS LA Bt -
TELTA S L, O 2SR Ly, LS A -
VU OERMMMAIRETH L WA L. HEEIR
ARG A B (ERE L AR R & PV o R T, Dipyri
damole #5# 0 ™T] uptake OV ERL, HIEKEFR
ModES: ICHE LV BELH DY, Dipyni-
damole #EFTHE O DT uptake (I M E O %
KB LTwAEBpbh 4. 512, Dipyridamole OfF
R EL T2, 2T uptake HPHICET S FTO
Wl U] uptake OBERFH L, 11T —E O M
BTHRELYTH L ENTEA.

HCM oEBHETF 2T Ly v 75 7 4 — T,
oo BERRIBORRA RS RY%, washout rate
PFHVIBRA LS SR TV AP, 4@me Dipyrida-
mole ZJHU BRI L 28Tl HCM B4 H
B R 0T uptake ratio DX MBEICH LEEILE
ETHy, 2LCEBAT P11 Oy v+ /57 1 —
TS LR L I-G0FS T uptake ratio {3, B
SRS S FCL LERBICEBETSH - . T
bHH HCM OFE FHETET LTEY, #EasE 2Tl
Oy T 797 ¢ —THESME AT, EFHEED
EFHHED - 1o HEBE, HCM OB & 2T O
WivvF 757 0 = CHPHERSEL, EEHAE
DR T A S NAEIRO G0 % <, BREXBERTE
BlIRER YA T A6, BEARIRLESLHH5 -
ReE LT A%, Dipyridamole % U fofiad 4 G &
TR, FIgh, BALLHERDSL D OFEMIET,
HCM BEClREFERIL L, K#8, Dipyridamole £
i s LIEBETH D, Fh HCM 05 H#BRE IO
H4LBETIE Dipyridamole B8WEORIGHE L, HT
HEEDE FHAREER L LHE LTV, SEIOESE
DT, HCM ki A #8 As 2T Oy vF 7
77 ¢ —OFSARRE, FME FEEOE TS KT
BAHEEHEHENRA. L LESAHICE T, B9hH
T MTL uptake ratio OEMEIT A BT, BSMH
T RIS FgEnETieme, Mo RwETF AR
LA EEhini.

A & AR, BIEC L - Tt A 0%
BEA b L ABWL X LETNEETH LD, LR M
ROLEETRERE BRSSO, L TEAEL S
EDVHMBRTVD . ERAETIE HCM & oBfe >
WTLER SR TWS. HT oW FHEteci LT, 4
EIORAE TIREEFL LI o BaiI T E fuh - 1o,
HT BEDSEHy 2T uptake ratio (I, HCM B L 0
T, MEELVEHETH - LrLEOomofH
FARE CEFTIAVIEFA L B - 72, Opherk HiE, &M
FEMEIRADIC X L Dipyridamole 0.5mg/ke £ 5 0%
DM A L, S8 FRESET LT
ERWE LY. 1 Wicker Bk, ETFHAE & BT
FE/ R UE RO IEORBIN B 5 LS LT 5%,
ERLTIERMED RO, CIBEXRAS 5 EM
MEORERE, PEREE R L2 NEAEOH
A, BALHAETLAREORTE L ENEL LR,

Ir BB KM O ME) A BT, FEIEKO L THM
ElDH LI ENAMLENTEN®, BB AMEED ST
ks, M T - OB E Y BEt L. SR
FlowE T, MBI ST B % =4 ¢ Tl T
REDVEVHEIC & - fo by, SHIEFI A e L TRl
LULERBELEEbRD.

LEIOREBIF L D, Dipyridamole #5850 &
KoL E, WO E S AR Y L, Dipyri-
damole #5 1 L DM FREDOMMEH, THETH S &
#Fx bt FBEEKT Dipyridamole I L A%
THRESHII & 4+ 258, BERES 7 TV ENHVD
A2 EDP4%EA, Dipyridamole O REHEI 0L 40
hnz, REMEEOEEL L LTI O 2 Bl
H#HETRSCERTH L LE2 bR, FFEOMIT LD
BT OE M ERE L AT &, SEMOERT LILHT
EHLEMBEESE LS.

V. #& B
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