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Time Course of Changes in Left Ventricular Function in Systole
and Diastole After Left Ventriculography
—A Comparison Between Diatrizoate and Iopamidol—

Masato Tani, Shunnosuke Handa and Shohei Ohnishi
Cardiopulmonary Division, Department of Medicine, School of Medicine, Keio University

Research Code No. : 502.4

Key Words : Left ventriculography, Contrast media, Iopamidol,
Cardiac function

Changes in left ventricular (LV) hemodynamic indices were studied for 180 seconds after left
ventriculography (LVG) with diatrizoate or iopamidol in four healthy subjects and four patients with
ischemic heart disease in random order. There were no differences in hemodynamics before the injection
of each contrast medium. Heart rate increased (p<0.001—0.05) and LV systolic pressure decreased
(p<0.001—0.01) after injection of each contrast medium. But these changes were significant with
diatrizoate than with iopamidol (p<0.01—0.05). LV end-diastolic pressure was elevated more with
diatrizoate than with iopamodol (p<0.01—0.05 vs iopamidol) 30 to 180 seconds after LVG. LV peak
positive dp/dt increased with both diatrizoate and iopamidol (p<0.01—0.05) but its increase sustained
more with iopamidol. Decrease in LV peak negative dp/dt was significantly with diatrizoate immediately
after LVG and it continued more than 180 seconds, though it was observed only 10 to 15 seconds after
LVG with iopamidol. Time constant, T was elongated with iopamidol (p<0.01--0.05) but the degree and
duration of the elongation were less with iopamidol than with diatrizoate (p<0.01—0.02 vs diatrizoate).

We concluded that iopamidol disturbed LV function in systole and diastole to a lesser degree than
did diatrizoate.
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DI TEIREIC X3 % B D 4 Fe > dimeric 7o L
non-ionic 7R EHH D E B FE X hEEEHI < b
RAENZ L5 TWBI0 = e EHA
A LICBRO.LIMTEIR, i EBIEMERE
R XIETHEYRN LB,

%% 512, non-ionic 7e:EHHFTH 5 iopamidol
EBERIE < A & 1T ¥ 7 diatrizoate % [F—fE
BICIERGER L CESER 2T\, ThEhOE
TR L 2 EZ0ONEN R X CIEEE &
RrZE b SRR L 7,

MERE & UHE

FRAOSR4E 4 A 2 LEEFISOE 8 B # Tl 4ilic A
Be U 7c R i i OEE B0 % 7o 3 IEE R M S e 7
WLULEREREOEMD > BT, LErF—Fa

RE#AT - 72 8 Pl EIEBITRATL, HEFIDON
biFix Table. 1 (A) wiRLi, FEhof@Es) s
LA 7 - 7 ABRELEUERETOKR, B
DIRBRENLDEBDORD bhitd - EMTS
D, DIEA T — 7 ARBEOBILEA & LR
6 R RIELZEIE L, RIRELA G-t B
BEAEAXBBRSIOBIRI Y02 Wk 2
femoral approach i2 & b 17 = 7o, ESED G
Millar #8» FHFE~ /7 A =2 —f o 75 4
NH T =50 (PC 484A) 1T X » TR iopamidol
(Iopamiron 370®: iopamidol, = — F&&370
mg/ml, BEFFE796mOsm/keg-H,0) % L O diatr-
izoate (Vrogvafin-76®: sodium methylg-
lucamine diatrizoate, = — F&&370mg/ml, &

Table. 1 Subjects and hemodynamic indices before LVG

(A) SUBJECTS

AGE 51+
SEX MALE: 6 FEMALE: 2
DIAGNOSIS
MYOCARDIAL INFARCTION 2
ANGINA PECTORIS 2
HEALTHY 4
(B) HEMODYNAMICS BEFORE CONTRAST INJECTION
INDEX DIATRIZOATE IOPAMIDOL
HR 63.5%4.4 63.2+8.9 NS
(beats/min)
LVSP 140+£28 134425 NS
(mmHg)
LVEDP 14,5£3.9 14.3+4.,1 NS
(mmHg)
LV 4+dp/dt 16134260 1573+214 NS
(mmHg/sec)
LV -dp/dt 1900+622 1834+489 NS
(mmHg/sec)
TIME CONSTANT, T 54.549.3 56.2+11.5 NS

(msec)

HR: heart rate, LVSP: left ventricular systolic pressure, LVEDP: left
ventricular end-diastolic pressure, LV +dp/dt: left ventricular peak

positive dp/dt, LV -dp/dt: left ventricular peak negative dp/dt, N§:

not. significant.
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FEHE1,689m0sm/kg « H,0) % v, 154 ko
FfEZ i &, EBHEFRMEDBE % EATIEE
ELTEREZEEF #T- 7. BEF OB AIEF
EEAWHRTE L Men rad Mark IV power in-
jector % A \~35ml #10ml/sec DEE THE AL
7o, Millar 8 0 5 6 E ~ 7 A — % —|% Yo-
kogawa-Hewlett Packard #:%.8890B Cath Lab
System DEWRBIR7 v 7B LMD 7 v 71
L, EEEWEF R IO 0—RkMS W4 i0E
Ufe, RREIERAIE AR, ik X 0305 ME
fit, EWTL14, 24, 34#i12200mm/sec D
B Y BETIT o e, EENEIE, RINERBE,
LV peak positive dP/dt 35 X ULV peak nega-
tive dp/dt D EHREOE L, BEHE AK
10~ 1588 o £ B AR E R & K TR 5 B
R 0B, 14, 24, 34ofBAKTHHE
BT 53 0MOFEELX LD, BEANEEZ RS
DEHE L DEH RS THES LA, time con-
stant, T DEH &R 2\ T, LV peak neg-
ative dp/dt 7> 560~80msec ¥ COLEEERT
ZIRBUMRICER L CRDWD, FARIEE 0%
FHEEL TR L,

IEA fib24 1019

IREH AR T

HRMTHBHEREORRHE L, FEMS
L, EAROBRROME & EARELY S E 2
T Student’s paired t test % B\ THE L7z,
iopamidol ¥EARf & diatrizoate HE AR L3,
EARE & ZBEHHEABORIET 2 £B Sz ds
FAHEDELXRA—EMC L icfladbe R
Student’s paired t test I X b H#E L7z, v~ Fh
bEULLTORBEY L - THEEED Y LHEL
o

i R

diatrizoate ¥ 7z i3. iopamidol ¥ A §i iz 3 I %
LR b T B HE % Table. 1 (B)
RL7e, EAROEECIZENLd o,

(1) ¥ (Table. 2)

diatrizoate ZTEAIC X b, {LFARUX10~ 15508810
RA &Y (p<0.00), o3l bk
Too THEHE L Tuvie (p<0.01~0.05), & ikt
L iopamidol {# A T310~- 1581 B K i
L, 749SD beats/min O #g kB ie bt (p<
0.01), LABREA L 30RpE LIS TR AR & D Elic
Ex ROl d otz diatrizoate T A #10~ 155

Table. 2 Hemodynamic changes after LVG

INDEX 10-15sec 30sec 60sec 120sec 180sec
HR (beats/min)

DIATRIZOATE  +11.243.4% +8.1£6. 2%% +8. 4l 04k +7.647 . 554 +5.246.. 24K A4
TOPAMIDOL +7.218 ok 4#? +0.1¢5.077 +1.4x5.0"1 +0.645.07 1 +1.343.8
LVSP (mmHg)

DIATRIZOATE -43220% _16:16% e 55k +256
TOPAMIDOL ~1049+f -3x6 1 +ox7 w150t +3£6
LVEDP (mmHg)

DIATRIZOATE +1.042.8 +4.3+3 6% +5.343 6% . 4E3. 5% +5.654. 3%
TOPAMIDOL -1.0£2.4 +2.622. L4 +2.052 8800y pp SHRHH +2.041. R4

LV +dp/dt(%)

DIATRIZOATE  101.2410.3 10638, 244 106.36. 4ik 103.5%5.7 100.043 .4

TOPAMIDOL 101.749.5 104.056.9%%%%  104.843.5%k% 105,944, Th## 106.042 . G
LV -dp/dt (%)

DIATRIZOATE 66.0£16.1% 76.6114.6+ 90.2412 .34 94,347 . BrnHx 92,045, Ghans

TOPAMIDOL 89.1+14.184 100.1+10.8"" 95.4¢8.5 M 97.0£7.6 100.849.1
TIME CONSTANT,T(msec)

DIATRIZOATE 29.4£12.5% 17.1410.6% 16.9420 4% 7.448.1%% 2.344.0

T0PAMIDOL 4,543 6xkkx 3,242, 2+ 8k« 6.9+4 9xk? ! 3.245.2 2.143.2

HR: heart rate, LVSP: left ventricular systolic pressure, LVEDP: left ventricular end-diastolic pressure,
LV +dp/dt:: left ventricular peak positive dp/dt, LV -dp/dt: left ventricular peak negative dp/dt,

*: p<0.001, **: p<0.01, ***: p<0.02, #**%*: p<0.05 vs control

#: p<0.001, ##: p<0.0L, ###: p<0.02, ###: p<0.05 vs diatrizcate

FEFIG14F 8 F25H

(19)



1020

~ 2 0L F O BNk iopamidol A D
R U S RT 5 bt TRTH -7 (p<
0.01~0.05),

(2) ZEZIWHREHAE

diatrizoate TE A%, 10~ 158 CAEIRFEIIE 3
ETL (p<0.00D), 30871 2 0Btk WwTh
TEBRIMEIZE~ET LTwiz (p<0.001~0.01),
— 7 iopamidol A T30~ 15 # i3
IET L7 (p<0.01) 233088 i X3 i ARIE
WL, LIERIE & 2% 7 7 - T, iopamidol
A diatrizoate HEABIC BT A ESII
FMEHAFE O T REE10~ 158, 3087\ L 2 5o\wF
MIEBWTHERATH -7 (p<0.001~0.02),

(3) ZEEHIRKIAE

iopamidol #EA#10~ 158 CiX A EILERIE
WEALRR TR 2o fedd, 0BTl T bR
L (p<0.0D, Zd LR EoBIFEEL T
(FhZh p<0.01). diatrizoate I ABFIZ 35\~ T
Y RFEOER Y RDI (FhEFh p<0.001) 23,
IBWURBR ST H2ESHERPED EH X
iopamidol ZEAB# D EFIZHANTRKTH -7 (p<
0.02~0.05).

(4) LV peak positive dp/dt

diatrizoate, iopamidol \»F D HE AT IS\ T
% LV peak positive dp/dt @ Z 4k i34 3 2T
& -1z, diatrizoate HEATIX30H 25 | Ficis v
ThFricinl e (EhFh p<0.01), Lig
I ARME & 2% 7D 7 Tz, iopamidol Tik
3087z L 3 sk T RERIC LV peak posi-
tive dp/dt RS IN L T\ i (p<0.01~0.05),
L L diatrizoate I A% & iopamidol A& IC
B+ 5 LV peak positive dp/dt ® % 75 Ii
THRATOB LR E L LI 2T,

(5) LVpeak negative dp/dt

diatrizoate HEAIZfE - T LV peak negative
dp/dt ZERICEAD Uiz, AT EABS
5 348 F THFEL T\ 72 (p<0.001~0.05), =
AUt LT iopamidol HEAIZ X %5 LV peak neg-
ative dp/dt DA IZEAEHE D10~ 158 1D
bhicDOHRTH -7 (p<0.0LD). diatrizoate EA
#10~1583% XL 0308 ¥ ©d LV peak negative

(20)
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dp/dt ®E4> 1%, ioparnidol AL D %I I3 B B
ROEIE~RFEHTH - 7= (FhLFh p<0.0D),

(6) time constant T

diatrizoate I A 10~ 155 %% 5 5 time con-
stant, T ZEPELTEE SR L (p<0.001), Ll
COERTRABE LIS, 2HBEBNTH
TeBiER LT\ (p<0.001~0.01). iopamidol
EABI BT time constant, T IZE D 6
HTFERL (p<0.05), ZOER 1 45L18
Zh@EDBh (p<0.01~0.05), LA L diatr-
izoate ZE AT 351) % time constant, T DIEE
210~ 15%, 308k X UL pBo&RET, T
b iopamidol HABICERTKTH -1 (p<
0.01~0.02),

£ =%

EZEFICH S BEOTRE, REJROHED
B\ LG ITERE D BB o R K38 M ©+ 5 fif
HEhTwiuadH5, EROERFITEEY
ORMAWTHH L, ABKETID Nat1+vdH
Bunida — FEYEFDIEA A+ vEROLHeRT 5
BEFAZ b LREVRERELTABRTV
D, E, L YERRIESF v EERFRHSX
NERACSEREIhD L 5o T E 9,
iopamidol # £ EEHICH T b EEREO R
B, TERITLICEBERLEZVE, BERLIY
BEOHENRD bR TW5E99 —HMmfTHRE
T 2 B RERDOEFFCHRTBETH S
EMNREIRTWS,

(1) UNkBHAMBRE < & & T HRE

Zh¥ETied iopamidol  FHlWic EEBEE T
A SRR s L IETHERER LTV
CERBEIR TV, EELORMETHE
EIE A 5 £ ZIAEHAE O & F i iopamidol
E AT diatrizoate AW -8 5 TR T
HY, TORFGREDE»» -, ESIENE
OE T R ERFNC & AR EILELRENSE
FRH EZE 2 bh T\ 5, diatrizoate ICl-~BEE
A1/2LLF @ iopamidol Tk Z o fERA A @
ERbhs, SLRIGEHEETOREE LTE
TR DS OREENFHROBE #E 2 bh 5, LV
peak positive dp/dt 13085 IFERE D 25k % £k

AARERE #H46% 585



5
R 5IEE LTabhT\wb2, RIS
AP IR A DRI OHHBUFRE D ZEAL &
BifR7z < LV peak positive dp/dt Z#k X
519, EH D ORE T LV peak positive dp/dt
bl Tw38, ARRCOHEEE Lo
EEIERMED LA’ H 5, LV peak positive
dp/dt DI, ThboBlick o TFEIh
HWRICHSN, GLABETHY, KEOINEE
BETLTWS D L#ERIhS, EELRITT
WA M IR 8 1) B B IRE R I, B H
B\ R ML BT B BFTOS O EREROE
T i3 diatrizoate ¥ A i< Fb < iopamidol {E A T /)s
&<, LT ARUENFROBRECHE T
EDOHBEEREL TS, EEEMROIG
HEETCAbhWEFR0ES, Zhicdhk
THZENELDRS,

(2) FRERMAMBEEIC B S BT RE
EEERCHE S EEIENBROT LB L
e, HRERERIED FR BT 5 b DR K<
EREAETR,
EEBYHRICEBINRRIE? LB R B
bloTEATAZ LRI hETRIBEIAT
FhEnon EELOREE D —F,TH. LLE
& b O L T iopamidol ¥ AR D £ B ILE kK
WA E 7 1% diatrizoate I AR IC b N TR E T
& -ic, il iopamidol DEFE S diatrizoate
CHATEL, A SRR & o1 hn»3 8
EThdC L), MEOCRUENEROBE LE
DHELZENEELTWBHEELLRSD,
BERRME AW OREL LTHERAI LS
B3, (DR DIRERINC 351 % iR A 3R U B IR
LT D s, OO IR AR O I HET
AR AT X IR S, EEEALIC X - Tl
Rt A L7 Ca** 1 # vic X » T sarcoplasmic
reticulum 226 2 LR T h 5 Catt 4 v i
Lo TBBREND L LIREBEELLRT WA,
— iR i & h e Ca*t 4 + v # cyclic
AMP %4 LT ATP % {583 5 B el FF ©
BRETAZERIVAELDAEZLBR TR, M
fasto Catt 4 + VIBE, ¥ & ) RF|l L OME
BRI VORHL, »Fa—A7 3 oM

ABF614= 8 250

EA flt28

(21)
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X - T E L+ 5,
ERREN R EZ O 0HEEE LT, LV
peak negative dp/dt 33 & Uf time constant, T 2%
JEL ATy b, LV peak negative dp/dt 1%
EZEOSBEMINEINC 331 5 BARAEERE %2 Kk
FTHEELBRTWAD, SEDEELOFET
Z B Atz LV peak negative dp/dt @ 8BEZ8{kiz
BEER)»OEZOEAMIEIC KT 5 LFHO
MEEENR B EERLTWA, LLLY
peak negative dp/dt ZIEERMO— 8% & 5
ZAIHEBCTET, LERMEEOELA, £ FINE
EH5 BRBHEEOELOFER2Z T
51919 SEORMETEFHEACK - TESE
RHEREXRAFOERE|ERLTH H LV
peak negative dp/dt 7¢i%& F\-TEE O Higss
OB ER U Bk EAH %, LV peak neg-
ative dp/dt ¥ & OLWMOEEECHIE L 72 LV
peak negative dp/dt/P MEE L1-f5E s LCH
WhRTWAR, Zhiktime constant, T & 315
FROBERE 2L E 2 bh, EEIEHEDE
P URABCIEER L OO EY ST
SV & IhTwapom & 6E o0& T time
constant, T i LV peak negative dp/dt ®Z{k,
CHIGLTER LY, DENSEERREZOS
BRI S 2 0 OB 2L, *
DRBE XFERMEH & h T ¥ fc diatrizoate 2 -~
B LA A v #EEH T B % iopamidol T ik
BETHDZEBFB I, IESRHO.LE
BEHEBHANC L - THE S h 2 F 3 5o
TILig\ A%, time constant, T i Ca** 1+ v 5 %
WX Car* EHMEORETRIR LA FEERY ST
RNC &, BOMHAEEIHTFa—A73vigwL
BEMEDORGETEMT D L bR TR
LHOMBER X T T EELL R T W
Bimazn=2) BT Z OIfE D active phase iz
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