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D\ y /UG EDBEER M NERTKH
¥ 3RHAEA AR T BIFEH B 2 WX SHHE S
DR VEETH . L LEDOHE (19304E)
BIfE DL B BT & h, IR tER
#lE LT 32— F{Ejih E U ThO2/ L (Thorotrast)
3, JkpshEE 24 L < Sodium Todomethamate
(Uroselectan B, Abrodil, Sugiuron 7z ) 23
HI L, Mo b g hid =D BIfE
R B 0227 2000, ABBETNED
DT NIz,

FIZEDOHE (19304504 ) Todopyracet fys
W (Perabrodil, Umbradil, Joduron, Dio-
drast, Pyraceton7z &) 3B L7225, K2 1938
4% 1. Steinberg, G. Robb & 23170%Diodrast
12Xy L E (LFACGEKET 3)
EATROTE Y, O - KBIIR B 3 I FHBIIR 72
EMFER < BB CIZNBOKE Tk D &SR
D1=DITF— FEFROBEHRE T — FEEHER
W’z LI N BITEDT:,

D XS % 3— FEFILAYOBIN TSR
BEKESE A AT, L b &0 MR~
AENB LA Ch2- DX WENAZZ LT 5o
T TOREID &S ZEHOEWERH 5 Wids
DFER L FHE CER SN BI2E D7

BER EAEIZB W THEfTE h7: AC GO %A
BRI & L Tl Bk - B - 1B - B . IR
PRISEE « TR ORI 8 3iED © i, ey
b0 E UTUSTRERICEEx 22 (L3 HbT Z &
BEE X hTw %, Bl £ Ravinal®), Heathcote),
Edwards?®), Kraus*”, Robb«Steinberg?, We-
atherall?®), Howarth?, GordoneBrahms!?,

Horger-Dotters), Zoebick-Gergely'®, Amun-

dsen-Miiller?d, g - #i{Hw® 72 ¥ OPFEEIC &
D TR R i R R S U OBERREE 72 & DR
HZ oW THHETOEE: - |ENRIR TTabA
T3, '

7B, JMEIZEDS T ACGHEER & LTk
Acetrizoate & (70% Urokon Sodium, 70%
Urokolin,70% Triodan, 752 Urokolin M7z &)
XU Diatrizoate3k (76% Urografin, 90% Hypa-
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que iz &) DOEREEEESRIcEkE h, ¥E
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U, RRcHiz OEERO HEEBR FIE— 3 —
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HRE 5 ~15kgDIEE R FWMEA L. &P
Pissemski By k % miFHERERIC B\ Tk
BIEE L 7R EHRRE .
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ELTHALE. 372880 E T lodopyra”
cet S& (70%Pyraceton, 80% Perabrodil M),
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TKEEE (53%, Bl 5709 Urokolin #5 & 3— ¥F3¢
RAETROELVEWE) v, ko
BRI Z L b b BB RICEFRZ LIz FD §
vz,

BHIRAEANSEBR T U 7 57— 5 VR KBIIRE
ANEBRIZTB T 2 S5 (AR Rtk o
B AL, TEIMRNEESEAKER T 4 ~32
FEHIRAE 2 Fv 7.

ZHENRERE LT AENANEK LU Na-3-
Acethylamino-benzoate (fl+ Na-acetrizoate
b aA—VEHFZ 3ME BBV /bHY) D24.3
% (70% Urokolin & 457 )L YBEE) 0D KVAHE %
ALz,
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Table 1. Contrast solution
o . o Percentage con- |lodine con- |Gram iodine
eneric 1 arket |centration of taining rate| element in
name Chemical formula name compound solution/in one mol- |1 cc contrast
5 1 . (W/V) ecule solution (g)
-acetylamino-2+4+6- : :
triiodobenzoate
o L)
} Urokolin (N‘;(}s/%lt) 65.8 0.46
H—¢ \—NH-CO-CH,
Acetrizoate ot I
| Urokolin (Na g:l%
CO—O]ﬂa{.:H X ME.‘ salt) 54.6 0.41
—N< CH.(CHOH), CH, OH 15 : 60
(methylglucamine salt)
3.5-diacetylamino-2+4.6-
triiodobenzoate I 75]%
} Urografin (Na sﬁ ;.' salt) 48.7 0.37
CH, CONH—(" \—NHCOCH, 10,2166
Diatrizoate Tiel £
(I:O ON (N 901%
—ONa ¢ Na salt: ,.
—N//CH° Hypaque Me. salt) 51.3 0. 46
\CH,(CHOH), CH, OH 30 : 60
(methylglucamine salt)
3+5-diiodo-4-pyridon-N-acetate
0
i /1\_1 Pyraceton 70% 49.8 0.35
'H—H ”—H (diethanol
Iodopyracet \I]I’ amine salt)
B3 /CH,CH,0H
A ONHZ\CH:CH:OH Per-abrodil
CH F '
ﬁﬂ<m&mmmv M 80% 42.3 0.34
CH, OH
(methylglucamine salt)
Na salt of N-methyl-3.5-
diiodochelidamic acid
(0]
Il :
Iodome- Yy I :
thamate COONa— COONG Neo-Iopax 75% 51.5 0.39
f |
I|\I H
CH,
Sodi {
jodine . |, Nal 53% 84.1 0. 45

ENET T THEEEICED TERL, 7

Lpyg (1.

LIF Urokolintt Uk, Urokolin M 1 Um,
Urografinis: Ug, Hypaqueld Hyp, Pyraceton

5~ 3%) ITEALT:.

1z Pyr, Perabrodil Mid. Pam, Neo-Iopax i

Nel, 4=dipyftEkiEAsk, Na-3-acethylami-

sedonte .

nobenzoate 1ZN-3-A L5045, 2EH0Ix Table:
LIT—#E LU TRY. I-fERRch ) 380
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Table 2. Method of injection
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- Volume of
Procedure before Site of inj. gm. P £
injection injection iodine Dilution Remarks
element kg |
Rapid intravenous & G i34 70% Uk 1.0cc
injection =) Femoral vein 0.44 ) 769 Ug 1.2cc
Rapid injection Main pul. artery 0.135 702, Uk 0.3cc
through pulmonary Main stem of s
artery and right o) pul. artery 0.22 & 70% Uk 0.5cc
heart catheter Right heart
: Common carotid L
Intraarterial 359 Uk 0.5¢cc
=T i (=) artery 0.11 2% :
injection Vertebialiattary 38% Ug 0.6¢c
e Obstruction of
Rapid intravenous i
injection after A) bil. jug. and, Femoral vein 0. 44 (=) same as 1)
venous obstruction vert, veins
i B) bil. jug. veins
T Obstruction of
Rapid intravenous | ) bil. common _
ar]t(;rial AL carotid artery | Femoral vein 0.44 (=) same as 1)
P ST B) bil. vert. art.
C) A)+B)
Rapid injection 0. 44 35% Uk 2.0cc
through the aorta =) Aorta 0.22 2% 1. Occ
catheter 0.11 0.5¢cc
Direct injection = |
into the cotggtzterr); (=) Coronary artery 0. 022 4~32 % 12‘;9/2‘ Hi g igg
Rapid intravenous | A) Injection of :
injection after Atropin sulfate P il
denervation of B) Dissection of Femoral vein grdg ) sameiasily
vasodilatator bil. cervical vagi
DyEAENE Table 2. ITRTHY TH 5. PR 5, A) FAlEIRE B) FHEIIRE

3 SEBREiALGE

SB35~ T Nembutal 45 RE 1244
7=. El:Nembutal [ Sodium 5-ethyl-5-(-1-me-
thylbuthyl) barbiturate, Abbott#:] @ 0.3~

0.5cc/kg % B RICEA L, R & MFERZE

LT bRz ERBL7-.

W4H SEEIHHE

PP T UL FE VT~ T O EERFHIC B\ TEEHk L
7-. {8 UREBDIRAIEEEA T2 BElg L T AR
AR EGEF L7 CREIE EEERE 2\

DERE BEIRAEA KBIHRAIEAR U EE)
IRAEEEAICB T LS L 7=,

BI1TH fulEE :  REIR 2 By 2 BN
U, ¥R E v R EA L7z,

B2IH JHEIR « ALY F—F AR p
ANt XHEM T C EREEIR, ERIRS B

¥y C) A2EUD) AF ¢ Cournand o 5
—FADFIEE XY, B RN ERE R EA
s !

3 BIIRAEA :  BmANCEARSEEIR
HHCIEHETEIRZ B L, —ROE=—LFD
SRV yESTe 2 B U R AR R E A L Uil
BRI A L7 (REBBIRATEANE Z 0 5 23
FEHEZ A B LFEICB W TT o).

HAYH WIRPAEMSSEERE ©  WAINERIR
EUHEB IR 2 B MmN gl L, A) mAREER
IRE U HEE#R B) MHAINEERIR T ZhFhis
AREAZR IR MR s B ERAWE B W MR AEICEA L
726

F5IH WRPAZER ST :  A) HIKE
Bk, B) M EEIR, C) FHEARSEEEIR & U
HEBBIIR 2 2 T —ReRNICREZREAZE L7288 IR
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IR D & EREHE % 7T oA L 72

BOIH KEMRAY T—FARRHEHEAN: FE
& UTEBIRD: & (D3 RR/IIR 2 5 ) AT
PRV, A) EFTREHIREAES B) 4T KBRS
B\ CREIRSES, C) AT AENR: Cournand
KA7—FN (No. F 75501 F 9) # X5
A TFCEAL TERREN T2 07,

BTIE TERANEBEA © R TCEXEEL
TOREEMRAY F—F LV HEAIEETH D05,
Bl L T AT R L, OB —EEIEE L
TY = — VEMESTEF 2 ERIIR A T 17k B

FIAL, EEEAZITRD. EARETT

0.022F, 2 — F75#/KE ©70%Uk 0.05cc/kg F 7213
76% Ug0.06cc/kg® 4 ~32fLFEEFWE #ER L7,

LZHBAMERE UTAEAKD D WBIIRM 0.2
ce/kg & FIRRICIEA L7z,

HeE MPUIRMESEI S LREE: A)
FASPE M SRR RREE R = L ¢, a) Atropin

0.5mg% B W W Ficy A L, Pilocarpin 12
THEMEZ 2 & 2 VIR Z 7ED 0 T 5 BERIR &
DB E AT B2, $ 7213, b) Atropin 0.2
mg/kg # BEEIR D & FEA UNERE K OF i FE 23505 L
T Pilocarpin TZDZhL % Feds & 7- BRI IR 2>
b VR & T EA L 72,

I 70 B) S R RSER E LT
UL REAETIAE 2 PDHIARE 2 &0 THIT L 7o 2R
HRIR 2 & HERAWE & S0HITEA L7z,

B SERARFREFBME HET=E: (Pisse-
mski Kzk) : UL S RERBIRCY = -
—LEZHEA IhEILETIAY)H— 1 MITHE
MLy 7RIEEHER LT FOmEY BA - B
H - B0t cxT 7 57 4 v Gl
Lo, T2EN570%Uk, 76%Ug% iE4tst
TEDN > 5 WEBEICHEZITEAL:.

#8107 Papaverine £3#:: 1% Papa-
verine 4 ng/kg (FHEBSEED10) % 25 1 HOM
 IEHAR D & ZGHTHEA L 2.

T

1. MR : KEH==—1 % T2 CMarey
DY T—NCHFEL, ¥®T 77 440 THE

HAREZEEA R SRS 820% #1208

BeHEER L7z, 25200 OMER A FHER L7:.

2. MIRE: BRBIAR (BB EREEIR) 12
BN LIS = « — L 2 K ERE S7EHC Sl Ly
XEFZT ;2 F I CEERT L.

3. OER: BIITHETESH P ERS L
WRIA L, SEREAR X 0 3EREANC 388 L.
2B OEENE Sunborn B0 — M E B~
VRPHEALE-OTCRCEIFUOL ¥ FHL
1=

BB EBRRE

F1H SlEmE

1. MEROZEL

YEFOVEEEART B B\ AT BIZERT O PEE: D YR X
(AR T2 7 3RIED T U BEAE IR R PN 0D W2 3k 2
1:LC ZDEDEE EDOEHTERL .
B ?5 W@Eﬁ?ﬁm&s"ﬂ' DR

BEANEOTIE FAROE) 10w soine -4 2

YEAR O IEIR

i —EREIRIC (pen) <R Ur

3 VR RO ZEIL0 [BIRARRT | (XA

Bt b Z{bDRb N 3 F CORETH b, [Ia

BN BEARORIERS § CORMT, ®

0 D EEABIERE D b W07, DI & SEAEAC Be
THREETH 5.

. R RO A BE IS 3 ~15FPD AT IR O

Z(LRF Z H30~ 360> CHIE T 5. 72 v L53%
Nal Gl AR & ERRCIEER 2 b, 2w
TR OBES BUBE $ L, BEIERREH MO+
TOERRCH LU TIFBCEE L, RER I
DEELY K TH DT,

— AN EREE & BHEED 20 U e i Meth-
ylglucamine # & & y& K T3 /N & (Table 3,
Fig.1).

RSB & U AT DA Ak £k A TR
BELHEORUI I 2K E  2iE, [H
B IEFVTE  T3OWLINTH 5. 3 7-N-3-
AFEA TR, B Uk: h biEEE ©Hh 208 Ug

X hiZEETH S (Fig.2).

2. MEDZE(L
KRELAO METFTEOFHI —&EEZ 32

gt

e
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Table 3. Change of respiration at the time of rapid intravenous injection.

“H‘""‘--. -

\ Change Beginning |Amplitude ratioFrequency ratio ;
i time of of respiration | of respiration = Restoration
i \ c]'g:.ngi after iflj: ( after i]Flj.‘ ) time (sec)
ek (sec) before inj. . before inj.
1) 702 Urokolin 8 1.73 1.53 105
2) 76% Urografin 8 1.28 1.24 70
3) 90¢ Hypaque 8 1537 1.4 5
4) 7095 Pyraceton 7 1.67 1.6 280
5) 75% Urokolin M 12 1.22 1.29 95
6) 80% Per Abrodil M 14 1.55 1.28 180
7) 752 Neo-lopax 25l 1.57 180
8) 532 Jod Natrium™* 0 1.8 4.8 600
[+ o =
Qi e 8 1.42 1.3 90 |
10) Physiol. saline 11 1.09 1.08 within 30 !

* Beginning time shows the time when amplitude or frequency of respiration

begins to change.

#*  Sodium iodine caused occasionally apnea immediately after injection.

Table 4. Change of blood pressure at the time of rapid intravenous injection.

P Gl Teeat | Tt o s | VR T T o [0
; : : the lowest reach time
Oy U Time| Value| Time| Value| Time| Value pressure minimum (sec)
A o B (sec) [(umHg)| (sec) |(amHg)| (sec) |(umHg) (umHe) (sec)
1) 709 Uk 5 6 11 9 T T 24~-40 (35) | 25~45 (34) 180
2) 769 Ug 5 | 5 R 16~-32 (23) | 24~46 (33) 105
3) 90% Hyp 6 7 22~~40 (31) | 20~40 (30) 120
4) 709 Pyr 6 8 18 8 | e 62~-92 (76) | 30~-50 (44) 240
5) 75% Um 7 5 20~-40 (33) | 27~48 (39) 150
6) 809 Pam 6 6 30~-56 (47) | 25~-48 (39) 200
7) 75% Nel 0~3 36~-62 (56) | 20~-40 (30) 210
8) 539% Nal 0~z 67~-98 (83) | 30~-50 (42) 360
9) 24.39 N-3-A | 4 4 12~26 (14) | 15~35 (25) 45
10) phys. saline within range of change 4 mmHg within 30

035 ARV T ZhZh [—&% EA ]
T—®HETE XU [HELEA] & RT &>

e
5 R

L, BANOME[BEDETC-_NERLE. FL

THEABHA & 2 b ORAMAE T 72135/MEE
FT I CORMEMRLE. IRREORCO
WTIEERIEAROME & REEE 022 [T
Bl &L, FEABIADLRIEEICET 5 TOR
iz b Mlo7.

[EERER ] & IEARO MEEICRS 3 T

R g Rd. DUFEERFCE W T FARTD
%.

T RO EE TIEABE? 5 2 ~1080H
Vst [—fE BR 3355 (Nal &U Nel ¢
W ABERE & FARE o). Uk, PyrizcB vt
T LIE LI 6 ~30fPd R [ @M Tl
EU [BER) 38 308, F0M0EER Tt
BeOREFETH S, TNLITEKTHTER L
TEEREZZ b, Z O FREEER20~40nnHg T 5

— 83 —
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Table 5. Change of EKG at the time of rapid intravenous injection.

Change Change of T wave Change of heart rate
. Ty Beginning Restoration Beginning Restoration
Media | time (sec) time (sec) time (sec) time (sec)
702 Urokolin T3 15 2
(30,_\’150) T AR P o 30~300
T69% Urografin Tl 3 8.7

Table 6. Change of respiration at the time of rapid injection through the
catheter introduced into the pulmonary artery and right heart.

Site of Volmpéipf inj: Beginning | Amplitude | Frequency [Restoration
| injecti SINADCINO time (sec) | ratio ratio time (sec)
| injection element/kg ime (sec !  (se
70% Uk | Main pul. 4 T 1.26 150
76% Ug artery Olss 5 1.15 1.16 120
0% Uk__‘ NMainiatems: of 8 1.22 1.29 120
76% Ug pul. artery 0.22 10 1.12 1.21 90
709 Uk | 9 e 1.25 90
76% Ug s 0.22 10 1.08 1.18 60
2, P!

_70/0 Uk b R et e 9 1.33 1.25 90
76% Ug | ' 10 1. 09 121 60
Table 7. Change of blood pressure at the time of rapid injection through the

3 catheter introduced into the pulmonary artery and right heart.
; Volume of | Transient increase ! d}er:g;l:sgfawt Time to
Site of inj. gm. | the lowest| reach Restoration
injection iodine Time Value pressure minimum | time (sec)
element/kg (sec) (mmHg) CanHe) (sec)
Pl
T02; Uk Main pul. 0.135 4 5 10 28 120
76% Ug artery Hed] 5 3 8 20 90
709 Uk Main stem of 0.2 5] [ 20 29 120
76% Ug pul. artery : 5 4 15 23 90
70% Uk Right _ s 5 5 15 30 120
769; Ug ventricle i 5 2 12 23 )
o 0 ] e : :
D% | Right atrium 0.22 2 e L3 8 120
76% Ug | 4 4 10 25 90

* Injection of 0.44 gm. iodine element/kg produces transient decrease (12ZmmHg. 9sec.)
and re-increase (16 mmHg. 18 sec.).

%25, Pyr, Nal 1235\ Tt 100mmHg Tl 3
ZENDD. LD EABIAE20~508 -
DRI H Y60~ 42080 CEET 2 (Z NS MEHR
ST 5 3 TORRT, W0RHTH &£
ARifEIZEIE L Tw3) (Table4, Fig.1).
—f#1z Methylglucamine % 410 ¢l

EFnyDITHEL,

¥ 7z DiatrizoateFRizi3\ T

13 Acetrizoate JRIZ [ L T FREMEIZAE <,
£ O FERe A b 4 < [BI46 % Fu~ ({8 | Diatrizoate
RT3 Acetrizoate RIZ 1 L &S 1 cobiod =1 —
FEFRIIL).
SRR 1 ARMEACB T 2 ~ 4 mbg

e
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NADETN RS BN L TH Y, F 72 N-3-AjEAIC
BT T TOERER L b b TREEENE (E
BRRE b 4 (Fig. 2).

3. EROZEL

BEK G —fITEAE 5 ~100 iz 2 b2 5
DT, IhIEEEOERIIRANAICET Sk
fE—3d 5. a2 be LTxTECELT,
ZDMHEOWA Q THIEOIER, RIEDHE
E2EbFAD LN R FEHE T, THED
L FE T, B AET B 5\ i EEp(b (i
I5) 2 RTOREETH 525 MHIEETH
DY Hot: (Table5, Fig. 3 A, B).

SHMRERE LT 2 EAKEATRIZEA
EBfbEFD o7 (Fig.4).

Fofl IHEIR - OB 5 — 7 VRS SEE
A

LERD X 5 72 iEREWE NGB D W T UF i FE D 28
(ED FRIE 2 BT 5 7= DT 2 D 7= RiTEEs 4 s 2
HA) ~D) DEERDFERIEDOML TH 5.

1. MR oZE b ;

A) FEIFEEIRERNEAD £ Tl 0.135H. 33—
FotsE/RE (70% Uk 0.3cc/kg, 76% Ug0.36¢cc/
kg) %, fiOBHRT L T0.22E5— FrK /K
(70% Uk 0.5cc/kg, 76% Ug 0.6cc/kg) FEEA
[Lrds

MR D 2L D FBEEE A), B) FHEIIRERRNE
A O) FEREA D) AEREAMERCH
LR RDAE, ZUEAREMEA) 12h
WU s M PR S A) BUB) ITBWTR
sHEREL T3,

2641

55 1 M0 2EEERIC % & A) Ti3ZE(LEE
TARERE ¢ APIRERE b B 7 {, B) T EIfEHR:
f L s IEE L TWw5H (Table6, Fig.5 A,
B).

13 h Methylglucamine # 4 UgTlizb
DFELFE S { R b . :

2. MEDNZEIL

A), B), C) RUD) OEBTE W OEERE
ABs 2 ~8FOD I 2 ~ 8 moHg?d [—@ME: FH. |
b, w710~ 18umHed TR 2 58, 0
BEER VBN « MEEAC S22 DL
o LA Ll R Bk BRI — R B
V. 022K, 3 — FOH/EREA TR [—&ME TR
RO (R @avs, 8 (0.48) Tz
NRED 5N, —EEOZLIIAERW D JREE K
BRI 5 L EZ b h % (Table 7, Fig. 5
A, B).

W3 EIRABEA

EED X 3 LR A DM R i FEDOZE{E
BRI FIRA~DEEC L 5B DNEH P ERT B
720707, HIFES 4 HifE 3THA), B) Ok
DFEENY, Yol Th 5.

1. mEROZEL

FEBWE NS 0 ~ 6 D RNCZHLASE 2 h 30~

360FCHEIBEY 5. NallzB\~ TidiEABIM & F
R HOISTORIEERER 330 0, YRV THRIE K U'PER
BEmmL.

ZLDOEEZA), B) MICHAL L 2EZHD L

WA AR 1 HEBBIIRAEA BT s B

Table 8. Change of respiration at the time of intraarterial injection.

4 Change Common carotid artery Vertebral artery
Beginning| Amplitu-| Freque- Eziltora- Beginning| Amplitu-| Freque- ltiiz:;tora- _
Media _ |time (sec) de ratio| ncy ratiof; o (sec) time (sec)| de ratio | ncy ratiof, o (sec)
35% Uk ] 1.95 1.5 100 iF 1. 86 1.65 180
382 Ug | 4 1.31 1.27 75 3 1.29 1.42 150
459% Hyp 3 1.47 1.38 80 3 1.31 1.33 120
35% Pyr 1 2.05 1.93 180 1 1.9 1.98 | 210
409 Pam 4 1.41 1. 45 105 3 1.31 1.38 150
~ 389 Nel 1 1.98 1.75 120 1 1.66 2.0 180
279 Nal 0 1.92 1.85 360 0 e 3332 300
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Table 9. Change of blood pressure at the time of intravenous injection.

Common Carotid artery Vertebral artery
. Value of Value of
Transient : g
f s decrease | Time to i decrease | Time to
Media jncrease at the | reach Restora- Irrangient| at the | reach Restora-
7 . lowest | minimum| t10n time} ;o ooce f lowest | minimum| tioP time
'(l:lme ‘}’alue pressure | (sec) (sec) pressure | (sec) (5ec)
sec) | nt®) | " Gumbe) (unli)
359 Uk 6 T 11 24 80 v 13 60 120
38% Ug 7 4 6 20 45 i 8 60 a0 i
| 459 Hyp 7 6 14 32 90 7 20 40 100 |
359% Pyr 5 10 17 27 180 o 32 32 180
409 Pawm 6 7 12 a7 120 G 15 e 40 180
389 Nel 8 6 10 18 150 b 20 30 150
2795 Nal 5 14 30 60 240 LA 41 65 32 300
f I 4 & A
Eg;;fgeec' (4~385) | (10~60) | (40~300) (=) | (5~45) | (25~65) | (60~360)
Table 10. Change of respiration at the time of rapid intravenous
injection after venous obstruction.
! l Temporary obstruction of bilateral Temporary obstruction of
| jugular and vertebral veins bilateral jugular veins
Media Beginning| Amplitu- | Freque- ggitora- Beginning| Amplitu- | Freque- ggzitora-
time (SieC). de ratio | ncy ratio s e'(s ec) time (sec)| de ratio | ncy ratio time (sec)
709 Uk T 1.58 133 90 10 1.61 1.39 90
769 Ug 10 1.24 1.26 75 18 1.42 =425 60
902 Hyp 9 1.28 1,21 90
Table 11. Change of blood pressure at the time of intravenous
injection after venous obstruction.
| Transient increase | egl?el:;:eogt 32;1;?1 to Egi;tora_ i
Site of obstruction Time Value tgfeigl‘fi?t minimum time
i !
(sec) (nmHg) kb (sec) (sec)
2, i [
(s Obstructiml: 2 2 e 2 i)
E of bilatera 3
bt 762 Ug__ jugular and _ 7 4 27 32 60
909 Hyp vertebral veins 5 7 32 37 90
702 Uk Obstruction 5 5 30 33 90
————————| of bilateral
76% Ug jugular veins 6 4 25 30 60

* Change of obstruction and release by ligation was within the range of 5 nmHg.

ML gL
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Table 12. Change of respiration at

2643

the time of rapid intravenous

injection after arterial obstruction.

Change after Change after the injection
Site of ligation into the femoral vein
obstruction Amplitude | Frequency | Beginning | Amplitude | Frequency | Restoration
ratio ratio time (sec) ratio ratio time (sec)
709 Uk Obstruction 9 1.75 1.58 120
—| of bilateral ; :
02U 51|t coramt et otid b1 38 1.21 10 1.4 1.18 75
909 Hyp | arteries 8 1.49 1. 41 a0
70% Uk Obstruction 7 1.63 1.73 135
B - |- piaerel 1.09 1.11 9 1.58 1.21 7
909 Hyp | arteries 9 1.24 1.41 a0
70% Uk Obstruction 9 1.43 1.51 130
of bilateral 5 7 =
e 1 o on cavotidl . 1 dd 1.42 10 120 .32 | 75
0% Py s Ve ool 7 1.58 1.75 180
V. = BEEIREACB T3 X D B Tohs B

BWhhzOEE bR\ (Table 8, Fig. 6 A,
B).

Methylglucamine % &5k Clx 2 b0 E
BERE S [P B L & EEEED B L FARRT
»5.

2. MmREDZE(L

BIIRAEEAC BT b SoliiE R U mET
FREZ 528 [—@dt: LR aEHE TR, B
HEBBIRANEAILB W TIIEE A E B bAhL
W, F7z, A), B) iz [—@NETHR XU (B
ERI GEDL R,

BRO TRER AdEEL VA& {, 3 72MH
HEV. —EICMETERIXA) TYB) v
s, RKCIET S TORMbEL, HE
R b FEE LT\ % (Table9, Fig. 6 A, B).
12 ) Methylglucamine # &1 &EE T i
OISR U TR/ NE ¢, [ D B,

At MRFPESEEEE

5 3 8l & [FRRD BT TAT 227z 3RS 4 HidE 4
H A) ~B) ORI THB.

1. MEOZE(L

MRINEEIR LU e BIR & SRR L 5
B MBI E A B2, & BT Z U
IR & ¥EFEHE 7 SEA LT HEE 1 HinIEEAZER
BB L3 SHREBECRLAEZ 504 T, M
HWEMOEE LD B (Table 10, Fig.

Methylglucamine # & {:¥EEW T2 h &
1L b HE L BIE D By,

2. MmENZIE

PR IPSEE IR 2 U B IR & A5 AREAZE T % HfE
12 & b itV 5 mmHg 4O —RENZER) & 2R 23,
BALINCIIEAZER T 212 L A EREC 2 5. dudii
I & B MFEZEOFREE B FEFAEFICE T 5 L1
EAERL LY, BEGEBEETELLARWAT
Hoiz.

BAZE@IT & BZEEN D 5 nmHg N4t —REAG D 25
(b A TH-ot- (Table 11, Fig. 7 A, B).

Methylglucamine # &R TX0OE H &
{52 s HE < B D B,

555 81 MIARPAZEEE ol E

RO B AT CAT 2 D7 B FEEE 4 BiEE 5 THA ) ~
C) DRI TDML TH 5.

1. POz L

A EIIREAZE % 4772 2 1 ZPRE D RS J& UV
*hd (BAZEBRIEDOBBATRIBLOREE ~D 8D
vz, FBIRIENE T & 2 EEHIRIFEARE L E
SRR AT S LA LN E). HEFEIR
FAZEI B\ TERERICIRBED LA Z 5O AT
» 3 (ZOHAT AR BEBATRREC &
% &2 b B). REEEIIR & UHE B BRI 2
BT, REBIIREAZED ZICH L TRERDZE
L s KTh 3.

=
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Table 13. Change of blood pressure at the time of rapid intravenous
injection after arterial obstruction.
A) Obstruction of bilateral common carotid arteries
Change after the injection into the femoral vein |
aCRgge :I‘ransiémt Transient Re.increase | . V2lue of Todeite
ligation |_increase decrease dn_acrease “at ohons Routo il
3 s T the lowest ok A
(mmHg) | Time|Value| Time|Value| Time| Value pressure minimum | time (sec)
(sec) [(mmHg)| (sec) [(mmHg)| (sec) |(mmHg) (unH) (sec)
709 Uk 7 10 14 17 20 8 65 5 120
ST FEree e TEh
769 U 7 7 3 | l5) 48 30 60
% Ug (20~40) | 5 12
90% Hyp 8 4 51 32 75

* After release of ligation blood pressure immediately restored to the level before ligation.
* After the injection of contrast solution a tendency was noted to restore to the level of
blood pressure prior to the injection, and furthermore to increases.

B) Obstruction of bilateral vertebral arteries

Change after the injection into the femoral vein
Change q .
Transient | Transient e Value of ;
]aift;; on |_increase decrease | Re-increase|q. . ooco 4 Time to :
Sl ey : ; the lowest| reach Restoration
(mnHg) | Time|Value| Time|Value| Time Value| “pressure | minimum | time (sec)
(sec) |(umHg)| (sec) |(umHg)| (sec) |(unHg) CunHe) (sec)
70% Uk 6 | 10 13 | 15 | 20 | 13 56 38 135
Bl Rt S O L Entl :
6% Ug |(—2~ 5 6 | 10 il 8 32 34 60
e s ()
90% Hyp 12 3 44 35 60

* Blood pressure was within range of change 4 mmHg after release of ligation.

C) Obstruction of bilateral common carotid and vertebral arteries

R e e Bl e ]

Change after the injection into the femoral vein
Change : - L
Transient | Transient iy Value of :
after increase decrease |Re-increase decrease at| rime to |
ligation the lowest | Treach Restoration
(mblg) | Time|Value| Time|Value| Time|Value| pocecire | minimum | time (sec)
(sec) |(umHg)| (sec) |(amHg)| (sec) |(mmHg) (sec)
(omHg)
T02; Uk T 11 14 4 24 4 74 46 210
769 Ug (.2;‘330) R Do | i T MY 46 35 20
70% Pyr g o T R B e R 104 BB -l 2% 600
* Blood pressure immediately restored to the normal level after release of ligation
INLTOMEZIMA LN RIZE T %Rk 3 7z 3EFHERNT b K&k 2 o7 (Table 12,

BEEEDO N, 551 KinIEAERICE G BE
fL& B L CTRED 5\ 1 Beskieli 1 287 ¢,

. iz h Metylglucamine % &3 D Cl2is8

el SR
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Table 14. Change of respiration at the time of rapid injection through
the catheter introduced into the aorta.
a) 0.44 gm. iodine element/kg (two fold dilution: ggzﬁ ‘IJJ];’ % gg:ﬁfg)
Site of Beginning Amplitude Frequency Restoration
injection time (sec) ratio ratio time (sec)
35% Uk Root of 9 1.42 1. 56 105
ascending
38% Ug aorta 12 1.26 1.38 75
359% Uk Ascending 10 1.29 1.38 105
aorta or
38% Ug aortic arch 12 1./22 1.09 75
-'/ ]
352 Uk Descending 12 132 1.29 105
389 Ug 2orka 15 1.12 1.21 75
Tty e 352 Uk 0.5cclkg
b) 0.11 gm. iodine element/kg (two fold dilution: 389 Ug O.GCCFKE)
Site of Beginning Amplitude Frequency Restoration
injection time (sec) ratio ratio time (sec)
359 Uk Root of 9 1.38 1.26 90
ascending
389; Ug aorta 1la! 112 1. 06 75
35% Uk Ascending 10 1.27 1.25 90
aorta of
38% Ug aortic arch 13 1.13 1.08 75
as i
359 Uk Diaiendiog 10 1.28 1528 a0
389 Ug =0xta 15 b 1.17 60
gL B D B, A) LEICS, ITEATRIC L viERAME BR &

2. IMEDNZE(L

A) THRATERNIREAZSC & v T TRRBIIREIZ20
~40mmHg (F#31mmHz) B U7z (ZhkEAsER:
eIz & 2 eSO, BEMRMANELR T X
2 EEIRIARRE ML FE A2 250 ROATc 25 5l fE
FRIEZLENTVS). ZORERCE Y 5&EE
WEEMES, P YEWELMETRELRE %
DO TERERIEEAZERICB T 2 L h b RE.

B) WHIHEEBIREAZEC 3\~ TIPAZEM T 6
gD —FERYIMETFEER H 523, RS TZORIT
EEREEET 5 & [—@EER), [—&BET
BB [F LA OBBEHICmME TENEZ 5.
ZOTFEEEIZIERRIEA L DXL LAKRE VDS,
TFEEBIIREAZEA & i3/ & W,

C) MEESEEEIRE: UHEBBIREAZ B Vv Tk

T s HEIEREIEIT & 2 B0 E T RS
2o, THREDA) LEEETHS (Tablels,
Fig.8 A, B, Q).

A) BUB) 2B T TR L 7 LD 3
FIVZEH S 2 22803 72 £ W b5 1 o JEQLE
BELBXFEMTHSB. 2hITKLO) D5E4eE
BBV TIEET L7z B i E IR L
T3,

Methylglucamine # &4 TIER9E T
e BEER s i ¢, [ARRERTEEICE .

BeHl KEBURY F-—-F VR R &EEA

[FERRD B CAT 227z RIS 4 HiZE 6 THA ) ~
C) DEROFERIIRNML TH 5.

1. MEROZ L

A) BFARBIREMIEAR BV T, C) T

e
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Table 15. Change of blood pressure at the time of rapid injection through
the catheter introduced into the aorta.
PR ;1. 35% Uk 2.0cclke
a) 0.44 gm. iodine element/kg (two fold dil.: 389 Ug 2. 4cc!]«g>
3 i Value of s
Transient increase | Time to
Site of ?ﬁg‘rfg“i‘;c,%t reach Restoration
injection Time Value presure | Mminimum | time (sec)
(sec) (umHg) CumHe) (sec)
35% Uk Root of 9 16 40 1 30 120
ascending }
38% Ug aorta 9 10 31 29 90
35% Uk Ascending 8 11 32 25 120
aorta or
38% Ug aortic arch i 9 28 23 90
g5 Uk 35 .
35% Descending 9 12 = 9
38% Ug i 7 10 27 30 90
LA .. 35% Uk 1.0cclke:
b) 0.22 gm. iodine element/kg (two fold dil.: 38% Ug 1. Elccfkg“'
| . ; Value of
Transient increase [3 Time to
Site of gll?glf:\?r:s?t reach Restoration
[ injection Time Value pressure minimum time (sec)
] oy "
; (sec) (umHg) Gaie) (sec)
35% Uk Root of 4 6 21 14 75
ascending
38% Ug aorta 3 5 13 15 60
35% Uk Ascending 5 7 20 16 60
aorta or
389 Ug aortic arch 3 5 14 15 45
2,
STk Descending 4 g i i i
38% Ug ot 2 5 12 15 50
. Ay { 2. 35% Uk 0.5cc/ke
c) 0.11 gm. iodine element/kg (two fold dil.: 38% Ug 0. Eicc;’kg)
. : Value of
Transient increase I 1 Time to
Site of St?glle:viees?t reach Restoration
injection Time Value pressure min.im“um time (sec)
(sec) (umHg) Galb) (sec)
359 Uk Root of 3 5 10 15 45
ascending
38¢ Ug aorta 3 5 8 16 30
35% Uk Ascending 3 4 6 14 45
aorta or
389 Ug aortic arch 3 5 5 13 30
35% Uk Descsading 4 5 no decrease
38% Ug aqrta 3 3 no decrease

= el
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Table 16. Change of EKG at the time of rapid injection through
the catheter introduced into the aorta.

359 Uk 2. 0cc!k9;)

0.44 gm. iodine element/kg (389 Ug 2. 4ccolkg
w0 T e

Site of Change of T wave Change of heart rate
injection Beginning Restoration Beginning Rastoration
time (sec) time (sec) time (sec) time (sec)
35% Uk Root of 4 42 8
ascending Within 60
389 Ug aorta 3 45 9
35% Uk Ascending 13 40 9
aorta or Within 60
38¢% Ug aortic arch 16 45 12
&,
35% Uk Descending 17 40 15 e
e ithin 60
38% Ug 15 30 20

* In case of injection into the root of ascending aorta, heart rate mostly
increased, and in case of descending aorta decreased.

FIRBIRIEA L b L Z(EOBERPL s B, 2k
BRI D B\ X 5 Th 323, EHEERCIz%Y
RO, E 1O BEIR D b D ZEEAICB
52 E HEEL Th, 2o FEECRLS LU EIHE
REICIZEE & s 2 222370 .

0.44FL3— F LEMEEAEEL D 0. 11E=—F
TCSE/RE VEAD 2328k B { A b By 2

3 MRTH BN, FOEI BIHTITANDT
(Table14, Fig.10A., B).

13 ) Methylglucamine #4%#:UgTiz 4 3
W Uk & p 2D FEEEEE { B D B 2 & i3 gl
HEICB ) 3 LEMTH 07z,

2. IMEDZ(L

0. 44F Tk 0.22F 39— FIes/RE AR CIE ML
ETFROBE, SEMTICET 33 COREEY
BRI A), B), C) 3EEANITE A X233
DR, 0.1IEI— FILR/FEARETIE A)
EUB) KBV TIOLREOMETHES Y, C)
KBTI hBhbhkdhor-.

RREER L B3 L 0.44K 39— F LR/ &
AFE T ED TR R, P REEET 5 § T
RRCIXIZ E A ERE A, —f3ic [—B%E
1 ZE BT L Hbh, EHEREZE Y. 0.22
ERU 0.11F 2 — FILsR/RE AR Tl foRtin:

BRICH U T HLE D 2 IR & [E14 % Fus = & 132
#RTH % (Tablels, Fig.9, 10).

3. DENOZL

BHIRD B O S0k 2 F U ¢ 2 as e TR
DETFTTH B3 LIHEEOEL QTOEEERV
REDHEBLAD LN B, L LOHEoZE LI

AMHEEIIBWTIEIZE A SRS TR,

EAFAEBIRE A B TIN5 7 RS,
ZhiCE L CABIRFEEARFC) 2B\l
B REA L R U QRT3 Z L 3%\ (Zhi
A T—F N RAD 12 OKBIRFRERD B K ERREA
BRI MR RIS nb b, DRI X b
EHBRENT 5 LEILNS).

DIEEE LD BRI A ) T3 Lok &
IESECTS 58 B) BUEC) BTk &s
HEE L DB, 372 TEO 26 0 BIRR 13
A) ZBVWTIRE . Z L ERRO ERIR A
ANCETSRMEOHEEIC L 2 :EALNS,

T DIGERO AL O EERRT & 2ok
Bk p—fzi@ - (Table1s, Fig.11, 12). :

BT TEMRAEEEA

EIEAD IR 2T B T 57
OIT D7-RiTEE 4 8 7 IHOEERDEERII RO
Ml Th3.
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Table 17. Change of EKG at the time of direct in jnjection into the coronary artery.

Volum of injection Time for Change of T wave Change of heart rate
el Diltuion mg:;:;;.}on Beginning | Restoration| Beginning | Restoration
c/kg fold 1 time (sec) | time (sec) | time (sec) | time (sec)
0.2 4 9 0 40~-120
0.4 8 12 0 60~-180
T 180~
Uk 0.8 16 19 0 60180 7~30 180~300
1.6 32 36 0 90~-300
0. 24 4 12 0 40~-120
Ug Oved 8 1 d e NEESTR T L
0. 96 16 26 0 60~-180 i
1.92 32 47 0 90~-300 |

* T wave began to change 0 to 3 seconds after injection, majority of cases showing 0.
* Increase and decrease in heart rate were showed equally.

Table 18. Change of respiration at the time of rapid
intravenous injection after vagotomy.

! Change after injection
Change after vagotomy el e
Amplitude Frequency Amplitude Frequency
ratio ratio ratio ratio
709 Uk by 1.4
769 Ug 1.6 0.3 15 .2
709 Pyr 1.38 1.5

Table 19. Change of blood pressure at the time of rapid intravenous
injection after demervation of vasodilatator.

. & ‘g:alue of
ransient increase | decaease| time to
Procedure before at the :'E:etch Eﬁztotzg{e
| Injection Tinge Value plztse‘;seige m“(’;ggm (sec)
I (sec) (mmHg) (nmHg)
0% Ui_ intravenous 8 7 2 42 160
76% Ug__ injection 5 8 18 25 120
709 Pyr | Injection ( 0.2mg/kg) 6 8 76 40 300
——————-| of atropine
Mk__ sulfate subcutaneous 6 6 40 26 180
76% Ug injection 7 8 20 33 120
80% Pam ( 0.5mg) 6 6 58 40 300
709 Uk I R 6 8 36 39 180
P issection of bilatera :
-?_6% Ug__ cervical vagi (including 4 ¢ 26 28 120
70% Pyr N. depressor) 9 14 58 60 360
1. MEDEL ' PSR AR B W % [E1E60~120 mHgT %>
IR BAMETYC 1 100--160 umbg T & 5 23BE 7
I TET 5. Bl b HEGIBE: & b 20~40 TEIR PR T IS, BREEEARTTCHh S
mmHg, CEEEIBEC & b ¥ b 1220~40mmHg TR Ly BEOMEETS b, —EBHERLIERE Law
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5 FEABOMFE TR —ciRE (54 10mmHg
T BDOBHDLHB) ARG, HREEE
WG & FREEIE R E .

B R EE AT BN & O THE & 2 22213
¢, —RCe0RPLINTH B (Z MITFEFREE
B NEEARR L 220 CHEARBEAEE T
B TH55).

AR MEME R T b DIREDER (=
4mmHg) 2% %25, ZMIERHGEAIC X 3200
D BT L FEARIEIT X AHEERATRIE L RIS LT
vk 3 (Fig.131, 1).

BABIANE B\ TR EIR 2 b Y FAE D Y e
# (70% Uk 1.0cc/kg, 76% Ug 1.2cc/kg) %
SHEEAT B L, JEBHMR & FIRED ME TRz
RY . RO TEBIMRANEEREAC BV 5 FRRER
DD EBD 7 D IMED L RV FE:L T
BB EEEILNE .

SfEB . &gk ( 0.2ce/kg) HRUBARIM
(Z DEBBEMIOBEINR & b P2 L7z, 0.2
cefkg) AN BV T METEIZIZEA EAD
N7 ao7 (Fig.14).

2. DEROZEL

SR R UOREIIRAEA B W B 40 g
e T, REEC QTHMEED ELiALILS

3, EAALTZRE Y TEOET %h‘ii%iﬁﬁ_{h
ThHB. DIEO B RET ime mAOR
%;%mﬁ%%W%Y—%MT$ETéOL.
TN A T, R BALARE AT BBk 2> &
DEFEACE VG 5 X D ECEL, EARKE
FRCIE o7z, EEFEMEAE TS 528, Me-
thylglucamine# 4 #; UgTix-5F Uk X h L s
SHERINZ B o7 (Table 17, Fig. 15A, B).

LB RERE L TTa 272447k (0.2cc/kg)
LUEIRD (0.2cc/kg) D EATIZIZE AL
ALZ D 2 o7- (Fig.16A, B).

8l IME AT AR

TEFEHE N D ILEE T B D 55 R 3 1 4 317 R Ak
DI L B YO NEDP, T 7R OZE LK
EMRENTIRICE B ONEN 2 HIET S
7o AT 27 [T 4 {55 8 THA), B) DERD
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FERIZ DAL TH 5.

1. MEE oL

T UEGRREMREYIRNC & b Vagusdyspnoe

CETWR OGRS 2187 5 & 32 20 #E T
3) TR, TOYRARICEISE & SolnE T
% LM DURS FEITHI L, MR EGEBINT B
EOEEIIEGRARITHE LR s B2, Zhadfg
PEEMRR A REEh T30 eEILNED

(Table 18, Fig. 17C).

2. MEDCZESL

Atropin f£¥E Aa) ClEMmEZ b4 22 L,
#yE Ab) 73 8 eSO M FE FRENE 2 3 18
BLZITHET B, foT Ab) Tl
2 42B k=5, Pilocarpin $E@AEZ & 72w
My ME~OEEI T CICEE L EEILND
PR B\ CER T SullE L7, B ¥
DHAL SEHLMETERIEZ v, TOEER
U EIERERE Atropin FREAR & KER L HD
Tt

M IZEERRREMRE IR B ) T3 MU 10mmHg PN
SLoZER 2 RT 0, T IS EIO#sRHEIE0 &
YD TY CHEHEREL, YRiEEI1ZE A &2
Bl %5. 0L 5 2RBOREREE T &35
B L TH R W BHAMETHEIEZ D, 20
BER U EER M GIFEIR & k2% (Table
19, Fig.17A, B, Q).

HOHl AEEWMFIEETRIME e 58 (Pisse-
mski k)

HE O SR 21855 2 200 hoFE: & L
TAT A DT AIFELE 4 55 9 HO LB O fERIx, =
B 72 WESdE AN & RBMmAFIEES R L 7= (Fig.
18).

#10fi Papaverine &3#fi:

BIFEEE 4 B4R 10TH O A RE R S B e
DEATEH BN METREE T LA LABOZEL
BHo7: (Fig.19).

BLE BELECICER

FEACGORBIIMESTI— FEBRIATL
BRAESDBEFNIVEREEROE Tz &
#Btgh, ZhookiE, Uaddicnme
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D THEE D 2 VIO 7—F AV 2 L TH
BAZHEAT B LT h2TUhb, ZHITHED BIFE
A& 5\ IdaiHE & AE CHER £ 5[ 1T £
T2

ACGIZBWT, EEEAICL D EREIND
BIVER & 2\ ik A BHE R R A R D =212
Rao&hnsd. b, 1) BES v EREEDHEK
PR A R EABZRER S T 258, 2) &
ANERH TR EIIR D 2ogiE A & 5\id Cathe-
terisation 7z ¥ ) 2HpyEEBO Z>TH 3.

% L CEBGEANERD 5 bR, fE
B BRI 2 28 2 LB THET L, fFe
TZDREEETR* AT,

TERHEIT DT

I— Y EFEEAIDOME—DE B TH 215
FEE 2L 3— FEREOERIZE S DD TH S
b, EEEOER RS 2B, BERN
BEzoBiiia— FTROE, HAE [Ra—F
TE| CERENIRETHE. NI bnrd
FOHBEF ERENE TS Ralbfmn E: (K
TeR] TRIDEEBTH S, BT RO &
o ZDES GEEERD AL L 7EIFEA
oWwT) RMTAEACRUTSE [Ea— FT
Rl B THET <& TthAS.

LEOEED D £12, FxDEAETERE L
E TR O WR e G MLEC S 3 B8 % 2D
SERSEIC OV THEBMRE T 51T, T TOEH
I— FERKIEE s — ¥ (Nal) SERcEL
T BENCEWERDZZ L, Bla— FiEg@ED
35 T%, 1) lodopyracet F &, 2) Iodo-
methamate RicHL T, #HBIEL 7z 3)
Acetrizoate 3 4 (F, 4) Diatrizoate Fam 7t
— B ERAL R EVZ B, FIT3), 4) ®
5 b T3 Methylglucamine 43 HHEOEEHE T
FEI0RDORESTHCBIfEARD VD %
A7z (Table3, 4). Zh bOREIIHD Rk
N, BEERA, BRN, BB O EEEASE
BRTRIARIC A b h AN (LS [Ra—
FtsE | #IcB W T Acetrizoateiiz < T Di-
atrizoate RTIx Dz, MEL bE/I— ¥E

ST

HAREZBMEMESTERE #2008 #1285

g (Nal) it T 3 IR TH 3 & |t
LTwbn:—ZL-EnRTtH2S
4B, & [ERa— ViRl KB F3HEEcEn
W3, Maluf, McCoyl® i AEIRERIZ BT
Neo-Iopax (Iodomethamate), Diodract (Iodo-
pyracet), Urokon (Acetrizoate)# i L, it
FEFEEr: Urokon Tiks)s, Neo-Iopax Tk & #
41, Broadbridge! Vi & &2z 5 v T Hy-
paque(Diatrizoate) k b Triurol(Acetrizoate)
DHEBEWERDOENZ & F3 2. ¥ i
IZ2ixWhiteleather, Desausure!® (X fim i Eie
2B W Urokon (Acetrizoate) (X Diodrast
(Iodopyracet), Hypaque (Diatrizoate) I i
L DREL 29 Z & #3077, 2 BEEMC
Methylglucamine #-&i: % @ > BIfEHA R 720>
ZE B L IBE LT B,
LBERICACGT H%‘&?@D*Hi’tﬁﬂ Lrb&
HICHET 5 Z LRERE N B0, ARk Kk
( 1.0cc/kg) DRBHEATIZG & 177 5 X ER
T, BED A7 L TMOMADEANL— FIZE
BLDTCHMEE, MEASWLEKGIZHIZEAE
EEBD LD o7 (Table3, 4. Fig. 2).
Bl s & S EvE o A RFEA D EHICE T 21E
IR o ERERE (BRI FV2aL) ZT0
YD DEFFERICIS L Z & ¥ 5.
¥z, Natrium Acetrizoate D435 & 33—
F3FEFEBRTALET T & B HENBERIE
(N-3-A) TOHBER» L AN, M FRER
FmI— FEFIRE LN 20K LT, M
W ~D BT B\ 5 A EEAO ST h
#% 72+ Acethylamino-benzoate 1z fised 3
EEX LN BDRAREE (Tables, 4. Fig.
2.

WEME V2563 B 528 & £ DRI DT
ACGODHE HEHGEN L TRz Z o>
WhhdZ L2 SEoOpRED 9 Wz k>
BEIN T30, BRI X 280
BEVCEORRIZOW T £) BEIh T
LV
R DN, BELUEARD 3 BT

o
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LD THFRDZLIZEREEDBON S Z 213§ T2
T4 - #5519 Heymann!?, Ravina® 7z ¥z
ED2TEbN TR, FERIF—EREHCE
TP &2~ HOW RAPHPMITEA L, B
ER— RO ERERE T, 72 SEIRMEA
BUCREIRAEANCR ) Z0MBHE L ER L7,
I AR BROFBEN SFE—I— FIEE
B XTI 0, EEROEECY ST
SR DOT 3,

EERGEANIC L DIPRE — RS & 3k % B
V. EOME, ZHLERRARRRT R U BRI
WOFER SEASMIC IS TRAZ B8, —fi
Methylglucamine % & S EE CIX 4T 0L O
IR TELOREER, EHEHRRTD R, MR
1T BEORNZ L BHIRDTEY TH B.

BB & 5 2w D ZS(GIEHE & 2012 MR D
FEREZZ LN D2, b % IR EEN TR
P& MATHEED ZFER B b, Bk - #H S 9% Do-
tter 5 WIZACGITHB 1T 3R RENI L LA XL
U THATHEPRR (8 E 5o T\ %. El% Dotter
513 A CGDAN < IR & 1 FRIkE T 2 &
B, BITHEAT 3 Z L3O —RNc F 0 &
T X OHHITIMET L2 D 7 DI g
BRI T ER, B #FFLRE0ERICE
WTIET L= REDWHN, B T 13205 7 1
1 % B, SMENCHAIE B S > moER S
Z Y, Liraibelli, Arrous, Brasal, Sgalitzer!?
ZEBRDB L ST, KIBMEDIENS L 53—
EYERI, Bl S o, FHEIROREZEZ FICIEE T
% i AT O FEE M IR (R 2 LT 5 L Eo
T3, :

U2 L7 3 b EHED R T mE T e 08
5572 93— VTR 2 & X aN-3-ADER,  hisgn
METFREEZ 723 Ug X b dER-IEm o2k
LT EmbaniE, Acetrizoate 3, Diatrizoate
RAEHNC X B 0P RO =R M E TR X %
I MATRE S & V35 % s,

FITHD ORRENTITRC L, ACGIEH
\J3HEED R, BfH0.45K 5 — ¥IoR/EE (70%
Uk 1.0cc/kg, 76%Ug 1.2cc/kg) T, T
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EEAEELE L, e b SUERE Lo fh
ZEhd, Ly N-3-A OFML 30zl
e EE S

—REFERRE & A0 L T IEERD RE AR S5
VPR Rt 2 2 L S T 328, MHEE
RAEMREGIRNC & b IRk e ST % 308l L 7268
EEREE LT 5 &, RO IRk
HLTRsBETH 2705 (Tablel1s), MEE (R
BN MATREEEFICE S5 L DE L FLHEMNIEE
THZLLREETHS 5.

FREBIIRA K UHE B BIIRAIEA. (Table 8) ©
W ENEE O Yo R (0.11EZ— FLER/ED)
T Lnd 2o 2 fEHRE T Av-zizdigb 59,
M ~DEBO TR D, BIARRAT b . B
TRERDE N Z 3, FEEEIIRAEA T iR
BRI LTINS 57208 3
EAIbh3., L LARLELEOTYERTI,
MR DZLRHEFBRIIRAEA & 0 D & L A58 EE)
JRAEA CRREE T H D72 2 & b BT g s s
ERCE20L TRV EERERLTWS, R
PRI IERBI AT 2 & 3 h, Z iR FEIRD
HRCFITH %45 (WillisFg CNERNRRAS L v &
2% 50, HERIIRATEAN X b & L ABERIIR
PIEANZ B W TIRER ~ 0 BB K T B 2 7= D13,
WP e D B 72 & - BEEIIR IR LA SR A e 4
HBIF LB L3 EI XS,

RV HIPNERIR & U e RIREAE T B T 5
ECR B O 048k (Table10) 23, HEEA
FERITBI B LITEA EEERETH Y, BIFEERT
DIEEHAED S, BIHEEH 5 2D 7z
DRTEERGRIC 5 D L, JFRAZERIC S TR s B
RERIREE rRARICAE I L7z & LT d, MR~ 48
RHRLAND2E WX XS, ZhbEEwEE
D RFAR D FEE R BV W (R RIS AV & B0
ATHCIERPYRED DD L X LS.

BRIE - M B 3 AT e D 272 597, BmAF
DEMIT & > TR A 33 & 2 3 3 LT
B MM EED 2T 3 LEoTw
% 2%, BWERMIUBERIIREAZ: WS BIRES
FEH 3\ BRI CRIMAT 2 350 B B

B a4
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Wi IE & A E BRI L BRERA T winE L T
% (Table12), Mk~ 8 IFEEARER & FIRE
Thot- (RIEHEENRA &2 X > TR RA~TR
N\ %), BEBIREAZE T3 BB IRIFARE ML E2Z
ZHENER RN & IR DYRE B U E BT 2%

VR AR ko T HIRT B0 E Bre.

Z b ERAEC & B IR D 2B AR F A A3 1T
EAEBIE LA LEYEEDS LD THD.

B I OEEBRAN b AN RSBV T
T R ERBR ML FEARE Ik 2 3R A T b MR
REE I BhIE 2 TH S S .

TATRIAR PR T A DI PR & UF R P
A& VIR OZ Lo BRI A E - 2 L, fiE
FRIZE G 2 RO EARR R 5729
EHEIBNBR, —HELDFEE N OIEREE
AEVEBIRNIEAN X b USIRETH 201,
fC B AR R R X 1SS L T2 &
FEAIES.

DL EZERTT 202, EEEAD IR A~D B
e T B0 TR PR~ D PR, RIBME AR &
< BRfimATRES, OEHIMET, SFEERE
Gt (IfRRERRE I AT, FEBDIRI ML 32 2 MR £
&, KBOIRFRR I FERZ Z MR S 5, ZEBIARAA b
SESTEENER FS,  RBIIRAA LSS A, S5
E) BEExOBEICESE LTS D EELDL
N, HBFEOEBRTIM»bDEHRLsFHFIED
Bbhz3, EEE L THREES LD 2.

MFEWS 2528, o mE TR E ForHEIC
2T

il = © M4TH I 5 — FamEigaid ¢ ~ Tk
ERICEERIC R R B R g T B3 E R
LI NTWB., Z0O I b EWXALNEERZ
i FEEOMETRETH 5.

ILE FREEO RO FIREO M, BB VE
NHEEREARZER L, Z 0 3[EFoHEEN
1 Ravinal®, Gordonl?, Zsebock!®, #5iE - ff
#H8, Ingvar®®, Lindgren3® 7 ¥Iz k> T~
Lhtw3d. flziE Gordon bHiz-RIcBWTIE
WARUMLTE LU AEAAGEAN T METE 24740
2, EREANTK BWEHEROZEEATET

HAREZEIGHRE R 8208 ®l1L5

g, SEEATIIL LS EE * #D . 27
Z.Zsebock BirEizzEOEERCY B mETF
o K igiEEzE 7, 710% Joduron(lodopyracet3z)

L BNBEOE LRI D 2\ EEHEEIE T
hEFEROBERER =T &3k, F 7zLindgren
1125~70% Triurol (Acetrizoate 5&) D MFET
Fefef & B L © FiED b o EVEMERL £
DEFEHELEC) L, BEZRFIIEAE TR
ARG LARETH Y, EARD—EL ESEn
I FE BRI O R 2 k7T B 7. T
DXz FEIRTCEZEERTHENEZDT
RIRD & 5 1B —EEAEE FA—3— Fu
HEEHITBWTERY T2z,

Acetrizoate, Diatrizoate R/EFEH] @ EiRE
VAWE % IR B BT iEA ¥ h i ER20~40
mnHg (Pyr, Nal 7z ¥ CIXEICEE) OMmE TR
BT B3, AEAKIEA TIE 4 mmHg RO ZEIT
T ¥, ¥7:-N3-AEA Cidfhio ¢ TofialdE
PR X 0D TRDR (EEBEVEZ &b,
EED SO BIEERD DR L b —E 3
I— FERCRBLABZ D EEILN LS (Ta-
ble 4).

WA iERE A O A EE PR AR S T B o v
TEELTWS DI EIZIEEAELALNEY
B, WEOEBT, WAREEIIRND 5 \CIE3HEE
BIRALEEA (B LU RRIZ RO s JRER
2 (SRR D5 REERE & b A T RO EE
¢ [AME B Hivs (Table9). Z &N ML
TR ER AR 12 T 5 ERE e T
BHDTHCI EERT I —HREDIRE D b
M A SER A T HE B BIIR~ O VA THLE T e
DREERHFRMOECZ s, nFHERIHR
MA~DEEBLRE L L2 Z LIEEE bIEILN
5.

REEWENEDRS, W AREENR MR
JIf 3 % I TH A~ MAT % 58hT LT b ME TS
BEIE L4, & LA Z & 2 e DE7: (Ta-
ble13). = hix Willis ¥ b 3 L aiEEEEIRZ &£
ko TRAT b LR N T B8, R
PRI~ EEIR AT E A ETIA L2 L TH,
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METFTHBZELZNZEZFRLEDBDT Zhi
YERWE D B AR A 0 I A B ek 11 3112 KBS S
LAVZ EEEEB LD THH .

2B, IOSEENLLTHEEEICE W OEREE
Heleis, FEENIRIMGED EEfEE 2 4 THMET
Rald BhiE R 2T H 5 5.

SV T (I PNERHIR 2% UHE B IR B ZEBR 00 s SOV
BRI BT Y, MFED REER RS s EET 5
D2 TTREERGIEATER 213 E A EZD BV
% 4701k (Tablell), g - & ANTERSR
125 oW L T b MEEE R RIC R & WD v
ZEEFRTHDTHS .

Et B2, B 3 SZBREEO AR AR DR E
Ve Rk AT R PR 313 EEIRO 2 E 2R
THDECZ LI,

YERAWE e O BRI I U KB ARFHAE ~ D 52
BT, ZTORELHLNCT S LXRET
% % 2%, Robb, Steinberg?D 1 FEENRAY o »
7V MFE FReBF IR 4 K SRR A E R /e
Howarth® (GEREHGEN & ILE T REEEZ DR
fEIEE 2 i Diodone (Iodopyracet) ¢ FHSHEH
PHMIL, EEBIIRICIERT %20 5 %\ R8s
1= Sino-Aortic Reflex # 7-1xfhod Ta#6RE % /v
LCRAT % & L7z, BEDOEBRIZE - TR
FEBIIRD -~ pVEA%E GRS O/ 2 R4 L T
AR % #E L C b 0wt b FERAZER k [ARERED ML
TRz D, I 7-RFBIIRAIEA L b bHEEEIIR
PIEAIL B W TILE THEOMR-D F 427013 LF
FHOZE?BETHODTHS ).

YR MAFHAIERRER & L T OREFIE~ DO ERHA
DEEIZ >\ T Cl1zGordon!d Deterling?),
Zebockl®, Ingvar?® 7 FizkoTlR<bNTWw
BH0 L, D MAETERRE T & IRl 2 2
BT L7208 &R A X 2 mE T ERIE
GIMREI1FE A EEL L, REME~DIZEIR
» b hzzv (Table19).

3 7= AP BRI 2 BT % Atropin o
Be5- I FE TR & BhukHisk e~ Z & i3 Robb, St-
einberg?!), Gordon!¥, Lindgren® 7 Fizk -
THERAD bR TS, FHD Atropin D
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B B\ Ix#vE ¢ Pilocarpin 2 THEMRE L 2 v phiE
B THEIEREA 1T 072 2% AtropindE
AR LIEEALABED METEL & 7. ZTh
B 22 DD RN I D e TR B A3 AT AR
RPN TWEZZZLEZRETHIOTHH 5.
Amundsen & 2013 #yETLA C G & Y b W FHENE
ERRBIIRERZN 35 W TILHF Bt sos B2 FLERC
Az k%3, Diodone(lodopyracet) @
KA AR ER 2 A L. L LAads—FE
P AE B30 X 51z (Table 5, 16, 17) £
EEVILZ D 5 2 L — ko OERsiEREE
H BCIZETEIARES * il ¥ 5. Heathcote,
Gardner®) 13 i [F FEu3 0§ % B
L MIREED =212k B & LT 5. FEDH R

(Tablel5) ¢ LATABIMREBSEA CEEIIA~
b EL OEEESIRAT %) & EATAER « KB
IRFFEEA R U FATARBIAREA & Tl 512, 1
FEFREDRE, RILICHT % 3 TORM U EE
R 3 SEERBERIIC T R0 2 T IRERIR
AR E BT ME FRIIR GEZ 204 THE
BT AEL DT,

IR W O BENRPIEEEAN (Fig.
13) W fES MMEDZEE F 1@ T Lo ds, €0
FE R B IR PE A X TIER B A 2
7l

B3 B2 ED W 0 DB EREHIEANIC
FE 5 MUE T RECIZOHEREREE 23S & A ETEEIRR
ZEEYREDR LD TH B,

RV IHBIR « OB 57— 7 VAR B SudEAIS
B\ ik (Table7 ) EREOG D « fi~O FEEE
VERRRLERCEbLNE Z ERNFME BHR, =
OBEOMFE TRORE, BikkI: O BIER
BEEICHRTIZEA EEN L h DT,

BLEZRIET 2 &, EREEEAQME TR I
EEENAR,  FERIIRIE S O REDAR RS g &
Wi R lskT A i, EELT
RAEECRO AR M 1258 B EHEEO PEEE A X
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ADFRD BFTTCH 5. ElH Heathcote, Gardn-
er?) X Diodrast (Iodopyracet) o[ F{EH %
DESVIR T BB R A & MAFIRRRE D — o1 &
3 & L, Kraus? Qs — V& s ROB
DEIIRAINZIEAN L T Acethylcholine * [F#ED i
TIWIRIEAD % Z & #310, Weatherall® i3
9 — VSRR MR BEER 2@, Ro-
bb, Steinberg?D i3 A C G2V} 3 It FE FR3 I
BT LB L L7,

Gordon 5913 Diodrast (Iodopyracet) 24
HMETERAITH b, AMROEFRCHT 3 Kb
{3 Acethyl-betamethylcholine @ {f fi#8iz 2 %
&9 2 BIZBRMRERIEE Bb T Ab 5308, R
T Atropin, Tetraethylammonium, % 3%
WIEKERREYMF 22 Diodrast 12 k 2 A% Kk 2
BHIEH SR 2 243, A5 o SEBERT EEE Dio-
drast 2f#i< Z & 2 FERT 3 LB TW 3.

##Y Acetrizoate ;U Diatrizoate D52 R E
TR IR YR DTSR B ORI I DR 2 R T R A v
iz @Y (Fig.18), ¥ 7- Papaverine# i
IRAs & SURIEA L TGEEIREAB LIT L A LR
OMETEE L7z (Fig.19).

EEOREDWOHE, Lindgren, Tornelldix
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zoate) YEAIZ K WHELF, BEESAN, BERUBH
RO MO RN % B0, Z M/ INBIIRD B85
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FEfRRZE o Rebhn 3.

Gordon 5 19X Diodrast ¥ A% 5 ~ 1080 T
HBDWL R THOET, 525 5\~ 5052
EDR D BHCE B, ~ AR,
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BARES IR MR $20% #1258
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#TH B L zo7-. Horger, Dotter, Steinberg?
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T H B kML, RTOMETA2 E 2R,
I AMEERAS 0O DERE FUT 50T
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Z DHE D OERO _EIROEEH M E T % O 1t
FORHSRC X ZRIBEIZ D D TR {, BEANEA
DO~ DEBVERC Y B2 L2 EZ LD TH
AR

B5E ¥ B

1) Nembutal -2ErREfEERIZDOWT, BiEED
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rHFEE L, REDOEEHOER L LT 212EqH
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mateRiiz H L T Acetrizoate & J; tf Diatrizoate
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WP DI LTI B R,

5) MRIIEFEEABRS L BEHL, —F
ORI 25 % 38R TEET 3 (kT
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Experimental Study on the Side-effects of Angiocardiography
with Special Reference to their Pathogenesis

By

Mitsuo Hirose
Department of Radiology, Gifu Medical School
(Head, Prof. M. Tamaki, formerly)
(Head, Prof. S. Ishiguchi, at present)

On the anaesthetized adult dogs the author investigated the effects on respiration,
blood pressure and EKG of angiocardiographic injections of several iodine-containing
contrast solutions. Concerning the effects on blood pressure and diatrizoate groups
showed milder effects than those of iodopyracet and iodomethamate groups, and among
the former 2 groups methylglucamine-containing drugs were milder in effect than
those without it. '

Respiration :

A common change in respiration seen after angiocadiographic injections is an
increase in frequency and depth, which returns to normal usually within one and a
half minutes. Although these respiratory changes are complex in nature, reflex
mechanism from the lung through the wvagal nerve seems to play a role in this
phenomenon. !

Blood pressure:

Definite fall in blood pressure is a remarkable consistent phenomenon seen several
seconds after angiocardiographic injection. On the basis of various experiments it may
be concluded that this hypotension is due to a direct effect of contrast solutions on the
wall of peripheral vessels.

EKG:

Principal features are seen in T wave, which reveals depression or even in-
version with an occasional prolongation of QT interval.

From the author’s data obtained with direct injections into the coronary artery
or the ascending aorta, these electrocardiographic changes could be regarded as a
direct effect of contrast agents on the coronary vessels.
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Fig. 1. Tracing of respiration and arterial blood pressure following intravenous injection
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. 70% Pyraceton

Fig. 2. Respiration and blood pressuee following
intravenous injection of control soluti-
ons.

A. Physiologic saline solution,
B. Na-3-acethylamino-benzoate,

Fig. 3. Electrocardiogram during intravenous injection of contrast solutions.

A. 70% Urokolin, B. 762 Urografin,
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Fig. 4. Electrocardiogram during intravenous
injection of physiologic saline solution.

Fig. 5. Respiration and blood pressure following
injection of 769 Urografin through the
catheter introduced into the pulmonary
artery and right heart.

A. Main pulmonary artery and main stem
of pulmonary artery,

E. Right ventricle, right atrium and main
pulmonary artery.

Fig. 6. Respiration and blood pressure following

injection into bilateral common carotid

and vertebral arteries,

A. Injection of twice diluted 76% Urogr-
afin,

B. Injection of twice diluted 80% Perabr-
odil M,

“ig. 7. Respiration and blood pressure following

i
A
F
8.

intravenous injection of contrast solutio-
ns after temporary ligation of bilateral
jugular and vertebral veins.

A. 769% Urografin,

B. 90% Hypaque,
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Fig. 8. Respiration and blood presure following
intravenous injection of 769 Urografin

after temporary ligation of blood vessels.

A. Bilateral common carotid arteries,
B. Bilateral vertebral arteries,
C. Bilateral common carotid and wverteb-

ral arteries,

Fig. 9. Respiration and blood pressure following
mjection of 38% Urografin through the
catheter introduced into the aorta.

A. Roost of ascending aorta,
B. Descending aorta,
C. Aortic arch,

Fig. 10. Respiration and blood pressure follow-
ing injection of 35% Urokolin through the
catheter introduced into the aorta.

A. Descending aorta,
B. Ascending aorta.
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Fig. 11. Electrocardiogram during injection of 35% Urokolin through the catheter intro-
duced into the aorta.

A. Root of ascendmg <u.)rta., B. Ascending aorta, C De scendm*z aorta,
" o i e , : T e g e il
j|1r|1::T-a:|r| |||-|1,.||, D e i Tl ek st et Y0 Loue, ? '

ot e A i e A | NAMANAIAN, A, :Amwm N
Hatpplefetin ‘ et o it
o e e L D e AM»MM-'LMM’\. VAAAAANA S Bupateararons [ Vo T im g

T B T T e S B R ' e .‘“"“""""“" Mm\m.r.v\JMM,\:m.»\..mmm..&amuma...m.«
s PRECER R b a o T ¥ £ ‘\iMM\rl-\uw\yﬁhﬂw’iJ\INJWAJ\\MP-.&JM)M’-LJ\MJ\.J\,
L] | HE | i ! . 1 : ol 15 2
S AMAAAA A A A A e AN I LA ;\:MA«LM\.AM,MA.JL-\MAJ\UWM.q!AMMf-..'._
i B e Y i) R | by | | B . i 11 v | [T :
AN A i A e b !.,_‘.“_“,J,,_.“_,A,”,,,,,,,,.1__-. A A Al e Bl
"n""l"l.u..l-".r-, ....;'-"_""l B | L T
H nal . | TRt A e At A A At rdatod: PR
AR AN A vt A NW&an&Waﬂ.fWJufw’uquMMwwdﬂh’ B e i pee e
FEEEE e P e e T T g 4 i
1 et : A A A ALY MR A Ny
AP, PR R e ol A e P i = L
} Aadu, Mww»m.wWJ-‘W\-M"“‘,"&M\-MMWMMJWM " AT AT b A R
I e I "-"I" et Jal 1l AT W P AP s Ablias sy PPNt s
i A LE S .
WMMWMW\.MW‘Wu&AJ.UWWMW&NMMMJ.‘&&MJJU«M. B | !
b A A A A A A A A A,
BRE g g M Ve T | i o

'&WMAMAMWWM&JU«MMMM. I

whad ‘.nlnlnlllltaaw“w“
Flg 12. Electrocardiogram during injection of 3825 Urografin through the catheter introduced
into the aorta.
A. Root of ast*endmg aorta, B. Aortlc arch, C. Descending rorta,
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Fig. 13. Blood pressure following direct injecti-
on of contrast solutions into the corona-
ry artery.

1. A. 2% Uk 1.6cc/kg, B. 4 % Uk 0.8cc
Jke. C. 8 % Uk 0.4ce/ke

I. A. 2% Ug1.92ce/kg, B. 42 Ug 0.95
ce/kg, C. 9% Ug 0.48¢cc/kg, D. 199
Ug 0.24 cc/ke,

w
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Fig. 14. Blood pressure following direct injection

into the coronary artery.

A. Physiologic saline solution 0.2cc/kg,
B. Physiologic saline solution 0.1lcc/kg+

arterial blood 0.1cc/kg,
C. Arterial blood 0.2ce/kg,

Fig. 15. Electrocardiogram during direct injection of contrast solutions into coronary artery

A.179% Uk 0.2 cc/ke
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Fig. 16. Electrocardiogram during direct injection physiologic saline solution and arterial

blood into the coronary artery.
A. Physiologic saline solution 0.2cc/kg
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Fig. 17. Respiration and blood pressure following intravenous injection of contrast
solutions after denervation of vasodilatator.
A. Subcutaneous injection of atropin sulfate 0.5mg.
B. Intravenous injection of atropin sulfate 0.2mg/ke.
C. Dissection of bilateral cervical vagal nerves.

Fig. 18. Blood vessel perfusion test with contrast solution (depression of
the curves indicates increase in number of drops).

Fig. 19. Respiration and blood pressure following intravenous injection
of 1% Papaverine 4ng/kg.




