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In Vivo Biochemical Aspects of Adverse Reaction of the Contrast Media
—Sequential Changes of Histamine, Cyclic AMP, Cyclic GMP—

Ryohei Kuwatsuru
Department of Radiology, School of Medicine, Juntendo University

Resrarch Code No. : 502

Key Words : Contrast media, Adverse reaction, Histamine,
Cyclic AMP, Cyclic GMP

The effect of conventional high-osmolality contrast media (diatrizoate) and new low-osmolality
contrast media (iopamidol) on plasma histmine, cyclic AMP and cyclic GMP levels have been examined
in a group of 37 mongrel dogs.

Plsma histamine levels have a teridency of elevation at five minutes after initiation of injection of
diatrizoate and iopamidol in low dose (5 ml/kg). However, statistically no significant changes were
found in either diatrizoate or iopamidol in low dose (5 ml/kg) or high dose (15 ml/kg). Plasma cyclic
AMP levels have elevated significantly in twenty minutes after termination of injection of iopamidol in
low dose (5 ml/kg) and in high dose (15 ml/kg). Also plasma cyclic AMP levels have elevated
significantly in twenty minutes after termination of injection of diatrizoate in high dose (15 ml/kg).
These findings indicate iopamidol has potential of elevating plasma cyclic AMP as compared with
diatrizoate.

Plasma cyclic GMP levels have elevated significantly in twenty minutes after termination of
injection of diatrizoate in low dose (5 ml/kg) and in high dose (15 ml/kg). Also plasma cyclic GMP levels
have elevated significantly in twenty minutes after termination of injection of iopamidol in high dose
(15 ml/kg). These findings indicate diatrizoate has potential of elevating plasma cyclic GMP as
compared with iopamidol.

It is suggested that iopamidol has potential of elevation of plasma cyclic AMP that supresses
histamine release and diatrizoate has potential of elevation of plasma cyclic GMP that enhances
histamine release. And so iopamidol is though to be minor hitamine releaser than diatrizoate.
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EHAIRECBEGZHICE TR FIBA SR e atchbidtidinwy, FLbNEEM T
TEY, REEFEDOTERVWIDOTHSB, LILEK 75 - 72355 B R &K B e Y A BIE R B #E ©
H, BfEROMBED D VKB SEH R, BIEA 4 v HEBEEMEHE 3%, 4V

SEEL 245 A25H (1)



478

R R EESEEA TR ORITEA G S h
TWwaY, HRK KR BR, 2LV
TEREOCRBWERATHAH, thicits 2 » 7fERS
BELEhiCEFEEZ L DD D, ZhbDEIE
RA7+ 74 7%y —RICEEUT 508355,
7F 74 FE Y —FUGRE, EFICT 5 IgE itk
ABEE L, Mo LML O fFEERR D &
EAZ 3V, SRSA, FrAR IS VvF 4 vinED
FIANAT 4= =0T 5EICL RS
5., FRCEFAOEFHCETdexg 1 v
RIEDETHY I AN AT 4 =— 5 —OENE
zbhd, BEMECHFEER b 22 § v
Rk, cyclic AMP i@ X b #14l & R, cyclic GMP
XD {REIhB, SEK« 1, EFHFORIER
OB DD, AR AVCIEZFSIC X 5 MmF
DeAs v, cyclic AMP, cyclic GMP 0 ZEE)
YERB LR RN,
R EHE

NRIEEWIOkg DR Z BT, HREH &
HFEHE Ay P EO L, AEBIREIVEEET

= — FEMEIR S X 5 BIMFRRBIBF © AEBERBT I

AF—FA@AL, EBEFEEALRE, X, A
AERBIR L D B T TRk ECH T — T A %45
ALERIM A (T » 7o, EFHNE, I v HEEE
&R #F & LT iopamidol (Topamiron 370) 5
ml/kg, 15ml/kg %, HFOA 4+ v EEGEBEN
A L LT diatrizoate (Urografin76%) 5ml/
kg, 15ml/kg ZEH L7, = — FE&HEEIIEE®:
370mgl/ml T# L <, £EHRE KK T 5835
FErtix, iopamidol 23§94, diatrizoate 2§99 T4
D, NEE L CABENAERKISm] kg B AT,

EHAENL T XTI ECEEA L, EABEE, B
M€ 14, 84, 547, 104, 304 THUMBEIEL
e, B A2 I VOERIENET, cyclic AMP,
cyclic GMP @ E &% radioimmunoassay #: (DDC

) TfToi, BbhicF — 23T 28E#0
MR ST ER LT,
& £33

1) X% 3 f#Iz>WT (Table 1, 2, 3, 4,
5 Fig. 1, 2)
Table 1izb 2 2 : V{HOEBEEY T LI, &

Table 1 Time sequential changes of histamine in dog before, during and after administration of

contrast media.

Pé?)‘ggf Pre 1min. 3min. 5min. 10min. 30min.
i°pan;ig?}kg 5 0.386£0.115 0.308+0.153 0.384%0.195 0.512+60.323 0.380+0.338 0.370£0.154
diatfiggﬁt,i__g 5 0.3824£0.118 0.330£0.207 0.3324:0.053 0.53040.227 0.3120.049 0.328+0.206
iopa’f‘sifl?}kg 8  0.50040.379 0.372+0.156 0.451+0.276 0.564+0.346 0.301+0.115 0.385+0.288
diatrlzoate . 9 0.433+0.23 0.386+0.121 0.34320.093 0.343+0.151 0.340+0.117 0.3830.156
s'ali“fE,ml/kg 7 0.576%0.468 0.370+0.089 0.409+0.135 0.431+0.223 0.331+0.174 0.359+0.205

Table 2 Analysis of variance for population single-effect model on time sequetial

changes of histamine

Deg;free Sg?n Mean F-ratio Probability
Fresdom  Squares Squares  (Judgement) of Significance
iopamidol Sml/kg 5. 0.11 0.02 0.73 1.000
diatrizoate 5ml/kg 5. 0.17 0.03 1.12 0.366
Inside Cell(Cuvette) 40. 0.03
*5% level of significance **1% level of significance
(2) HAREKE #50% #5575
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Table 3 Analysis of variance for split plot model on time sequential changes of histamine

s Degree Sum : Probability
Variation Mean F-ratio : P
of 0 i of Contribution
Factors Freedom Squares Spuares  (Judgement) Significance
Inter-individual 9. 0.69
Treatment Difference 1l 0.01 0.01 0.08 1.000 0.00
Individual Difference 8. 0.68 0.08 2.80* (.015 100.00
Intra-individual 50. 1.49
Time-point difference 5. 0.26 0.05 1.73 0.150 7.41
Treatment X Time-point 5. 0.02 0.00 0.12 1.000 0.00
Residual 40. 1.21 0.03 92.59
Total 59. 2.18

*5% level of significance **1% level of significance

Table 4
changes of histamine

Analysis of variance for population single-effect model on time sequetial

Degree

Sum

of of _Mean F-ratio P rohg}aility
Freedom  Squares auares (Judgement) Significance
iopamidol 15ml/kg 5. 0.36 0.07 2.06 0.077
diatrizoate 15ml/kg 5. 0.05 0.01 0.31 1.000
saline 15ml/kg 5. 0.30 0.06 1.75 0.131
Inside Cell (Cuvette) 105. 0.03

*5% level of significance **1% level of significance

Table 5 Analysis of variance for split plot model on time sequential changes of histamine

KTt o Degree Sum e Probability
Variation Mean F-ratio ~ P
0 of . 0 Contribution
Factors Freedom Squares Spuares  (Judgement) Significance
Inter-individual 23. 3.00
Treatment Difference 2. 0.08 0.04 0.30 1.000 0.00
Individual Difference 21. 2.92 0.14 4.00"* 0.000 100.00
Intra-individual 120. 4.36
Time-point difference B 0.46 0.09 2.67" 0.026 6.66
Treatment * Time-point 10. 0.25 0.02 0.72 1.000 0.00
Residual 105. 3.65 0.03 93.34
Total 143. 7.37

*5% level of significance

7z, Fig. 1 W ERFIE&5ml/kg 5RO 2 4 3
VEDERAZE(LE, Fig. 2 ICE¥HI R OAER
RIEKEIml/kg 5RO v 2 2 3 V{HDER
BZ %R L7, Table 2, 4% iopamidol # &
B¥, diatrizoate # 55, BB EEKESHTH
ThoB—HhRC L Z58ahoERTHY,

Table 3, 5 FEMEFEE S LI E#HI(L L
WIAEEREIEK) D o0ERPER LIcS5E

FEL24E5 258

**1% level of significance

(3)

oo OERERL T35,
$& & #5ml/kg #¥ 5 T3, iopamidol #¥ 5 B,

diatrizoate ## 5 FF 1S FIF 5-BME 5 oH#I
b AR I VEHOY -2 Rz, WHERICILER
HIB SR TEBTH 501 dbb b3y Ll
CR-Tw5 (Fig. 1), L L, #HEFMIX
iopamidol # 5%, diatrizoate ¥ 5K « OBEN
TOLREREI A EZE T (Table 2), AR
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1.004
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Fig. 1 Time sequential changes of histamine in
dog before, during and after administration of
contrast media

DHETH, EREECHEZE L I8h - % (Table
3,

EREI R O EER &K 15ml/kg #5TlE, &
B ERAG 1 kice A 2 3 VEBEAL,
diatrizoate #¥ 5.5, AEAYEENRE LTI, L
Be A s VEMMEED E * °305E BEET
205518 THHERIMEE TRIEL TV, o

(ug/dl) { wopamidel 15 ml/kg
R.00 { diatrizoate |5 ml/kg
0.80- ; saline 15 ml/kg
0.60
P
o NN
0.204 ;
0.00 T T T T T T
pre 1 3 5 10 30 (min)

Fig. 2 Time sequential changes of histamine in
dog before, during and after administration of
contrast media

pamidol #FHTIX 5 HETe 2 & I Y{HI S
HifEx EED € —2 %22 5d0D, 1058,

SMETIMO L HAECHBTRA LT3
(Fig. 2), L& L, - EFhBH Tco&REEICH
B2E17e< (Table 4), 3 FMHD BT b KHERE]
iR E X eh -7 (Table 5), *7-, 3#%»
B> To A HEREE O LB T3, F 2. 6715% 7K

Table 6 Time sequential changes of cyclicAMP in dog before, during and after administration of

contrast media

jhég.ggf Pre 1min. 3min, Smin. 10min. 30min.
i"Pamsirdn‘l’}kg 6  17.667+6.346 18.000+6.484 18.0004:7.152 18.500+6.829 17.1686.170 20.833+6.521
diatriggﬁt/‘;g 5 15.480+9.222 14.538+8.077 14.2984:5.950 14.144+6.896 13.600+6.062 14.400+2.702
i"pa'lnsigﬁ’}kg 9 14.667+5.657 12.244+4.281 12.5114:4.890 12.476+5.078 12.287+4.899 21.996+9.578
dia“liggﬁ}ig 9 16.000+6.021 15.743£5.940 14.189+45.875 13.944+5.307 13.777+5.216 18.333+6.403
Sali“fsm /kg 8 13.512+4.810 13.1524.260 13.25144.292 12.836:+3.970 13.063+4.129 15.750+5.339

Table 7 Analysis of variance for population single-effect model on time sequetial
changes of cyclicAMP )

De(g)}ee Sglfn Mean F-ratio Probg})‘ility
Freedom  Squares Squares (Judgement) Significance
iopamidol 5ml/kg 5. 45.26 9.05 1.24 0.306
diatrizoate 5ml/kg 5. 10.37 2.07 0.28 1.000
Inside Cell(Cuvette) 45. 7.29
*5% level of significance **1% level of significance
(4) HERERSE $50% £5%5
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ETHEBTHS, Zhid, BEFECHL 1451E,
105, 305 EX B RI(EfECH 5 Ficike R T 5,
2) eyclic AMP {E(=>wT (Table 6, 7, 8,

9, 10, Fig. 3, 4)

Table 6 iz cyclic AMP fEDERE 5= L7z,
¥ 7z, Fig. 3w #45ml/kg # 585 0 cyclic
AMP {EOERMZELEY, Fig 4 w&@EHRO4E
A8 K £15ml/kg # 5B O cyclic AMP {&
DR E{L R R LTz, Table 7, 9 12, iopamidol
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B5B, diatrizoate ¥ 58, EHPAE KT 5B
FThZThOB—HRIL508SFTOERTDH
b, Table 8, 100MERIMAERIIZ O E Lo
(b L BABENEEK O SOERZEE LI
SEB GG OBRERL TS,

& #FI5ml/kg # 5 T3, iopamidol # 5B T
HRE 5BAM300H (5 T2058) 1< cyclic
AMP fEo#Em% B 540 (Fig. 3), Hitserne
13, iopamidol #¥ %%, diatrizoate ¥ 5FE& 4 D

Table 8 Analysis of variance for split plot model on time sequential changes of cyclicAMP

Sum

Probability

e Degree .
Variation : Mean F-ratio P—
of el of Contribution
Factors Freedom Squares Spuares  (Judgement) Significance

Inter-individual 10. 2340.11

Treatment Difference 1. 255.49  255.49 1.10 0.321 1.02

Individual Difference 9. 2084.62  231.62 31.78** 0.000 98.98
Intra-individual 55. 383.57

Time-point difference 5. 28.66 5.73 0.79 1.000 0.00

Treatment X Time-point 5. 26.96 5.39 0.74 1.000 0.00

Residual 45. 327.94 7.29 100.00
Total 65. 2723.68

*5% level of significance

**1% level of significance

Table 9 Analysis of variance for population single-effect model on time sequetial

changes of cyclicAMP

Deg;ee S;I;[] Mean F-ratio Proh::bi] ity
Freedom Squares SULELES (Judgement) Significance
iopamidol 15ml/kg . 640.57 128.11 16.81** 0.000
diatrizoate  15ml/kg 5. 146.53 29.31 3.85** 0.003
saline 15ml/kg 5. 50.32 10.06 1.32 0.260
Inside Cell(Cuvette) 115. 7.62

*5% level of significance **1% level of significance

Table 10 Analysis of variance for split plot model on time sequential changes of cyclicAMP

Variation Degree Su;n

Probability

Mean F-ratio

o 0 - of Contribution
Factors Freedom Squares SPuares (Judgement) Significance
Inter-individual 25. 3367.65
Treatment Difference 2 51.22 25.61 0.18 1.000 0.00
Individual Difference 23. 3316.42  144.19 18.92** 0.000 100.00
Intra-individual 130. 1713.71
Time-point difference 5. 649.88  129.98 17.06** 1.000 35.70
Treatment < Time-point 10. 187.53 18.75 2.46** 0.011 6.50
Residual 115. 876.30 7.62 57.80
Total 155. 5081.36
*5% level of significance **1% level of significance
SERE 245 A25H (5)



482 a — PRSI X % EIER FE BB © ERaYBT 5

‘ A
(omol/m) (% wpamidol 5 ml/kg

30+ ‘§ diatnzoate 5 ml/kg

1

p;e 1 :13 é '|[D

3I0 (min)

Fig. 3 Time sequential changes of cyclicAMP in
dog before, during and after administration of
contrast media

BN TOLEBREEIZEEZIT (Table 7),
BREoLETY, SHEECEEZX o1
(Table 8),

EHH15ml/kg #5713, iopamidol #¥5-BF,
diatrizoate # 5B 12 ¥ AR 5+ (1, 3, 5,
1043fE) i< cyclic AMP {ESBER D LESEET
# Qo4 it L T\v5% (Fig. 4. —7F,
AR A K ERE TSR 5 d o cyclic
AMP fflicZ{bizis b oo, FEHK 1 (305
E)IXx b LT 5 (Fig. 4. HitFEmc R
5L, ABPAEKESEF CREREECEEE
bz O 0, jopamidol # 58, diatrizoate
BEF T, FIEZzhFh16.81, 3.85T, i
1% 7K ¥ T & RRIEICE BZE XA DI (Table 9),
TRk, mEBEO0SES, Mofficd L TERI

Table 11
of contrast media

(pmol/mi) { iopamidol 15 ml/kg
307 i
diatrizoate |5 ml/kg

21 é saline 15 ml/kg

184 - 4 [
== = —

124 : — = L

4 L '-
6_
0 T T T 1 T T
pre 1 3 5 10 30 (min)

Fig. 4 Time sequential changes of cycyicAMP in
dog before, during and after administration of
contrast media

WmLTWwWArEILD, ¥, 3BEEIbRIA
REfEIfER O B3, F Hik17.06T1% K #ETH
ETHh 5 (Table 10), = huid, 15ml/kg #5Ti3,
IWEHbEIIFSEIFRCHENL TV 55 Y
RLTW5, EBMEOLE T, F IiX2.46TH Y
S5%KETHETHH, S ik, 0FED T h,
iopamidol #5853, AMPAEKES L
THECHEMLTWAEILY 5,

3) eyelic GMP fiii= > LT (Table 11, 12, 13,
14, 15, Fig. 5, 6)

Table 11 i cyclic GMP fEDERHE R 7= L 7=,
¥ 7z, Fig. 5 1#5## £5ml/kg # 5K D cyclic
GMP {E D ZRZE{b %, Fig. 6 A Ot
R Y f 3 A 4 15ml/ kg 8 5 B @ cyclic GMP f&
DERHZELEZ R LT,

Time sequential changes of cyclicGMP in dog before, during and after administration

No. of

dogs Pre 1min. 3min. Smin. 10min. 30min.
im"%ﬁ?}kg 6  10.817+5.024 10.547+5.065 10.467-£5.076 10.852+5.447 10.863+4.924 11.132+4.746
diatrig&"‘l}ig 5 9.94041.673 10.120:2.500 10.200::3.033 11.000+3.536 12.100+4.853 13.440+3.445
ioparl%iglll)}kg 9 11.144+4.618 9.063+3.967 9.078::4.902 9.379+5.459 8.644=+4.802 12.703+6.751
diatrizoate ¢ 9 10.35622.68 9.253£3.035 8.766:+3.873 8.811+3.319 9.60023.196 13.71044.607
Salinmel/kg 8 10.650:4.179 10.451:4.323 10.164:£4.819 10.439:£4.753 9.864::4.550 10.364+4.156

(6) BABEMRSE $50%

%55
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Table 12 Analysis of variance for population single-effect model on time sequetial
changes of cyclicGMP

Degn;"ee Sum Mean F-ratio Probability
o o Squares  (Judgement) __of
Freedom  Squares : Significance
iopamidol Smil/kg 5. 1.60 0.32 0.23 1.000
diatrizoate 5ml/kg 5. 52.34 10.47 7.41** 0.000
Inside Cell(Cuvette) 45. 1.41

*5% level of significance **1% level of significance

Table 13 Analysis of variance for split plot model on time sequential changes of cyclicGMP

Wariation Deg"r e Suzn Mean F-ratio Probability Contribution
Factors Fregélnum ngéres Spuares (Judgement) Signi%czmce panoagile
Inter-individual 10. 968.67
Treatment Difference 1. 2.01 2.01 0.02 1.000 0.00
Individual Difference 9. 966. 66 107.41 76.05%* 0.000 100.00
Intra-individual 55. 117.49
Time-point difference 5. 34.53 6.91 4.89** 0.001 23.38
Treatment *x Time-point 5. 19.40 3.88 2.75* 0.030 10.51
Residual 45. 63.55 1.41 66.11
Total 65. 1086.16

*5% level of significance **1% level of significance

Table 14 Analysis of variance for population single-effect model on time sequetial
changes of cyclicGMP

Deg;'ee 5101;11 Mean F-ratio P“’bg}’ ity

Freedom Squares Squares (Judgement) Significance
iopamidol 15ml/kg 5 108.60 21.72 8.70"* 0.000
diatrizoate 15ml/kg 5. 151.24 30.25 12,124 0.000
saline 15ml/kg 5. 3.24 0.65 0.26 1.000

Inside Cell(Cuvette) 115. 2.50

*5% level of significance **1% level of significance

Table 15 Analysis of variance for split plot model on time sequential changes of cyclicGMP

P Degree Sum . Probability
Variation Mean F-ratio - .
» o of et of Contribution
Factors Freedom Squares SPuares (Judgement) g ignificance
Inter-individual 25. 2420.38
Treatment Difference 2% 2.87 1.43 0.01 1.000 0.00
Individual Difference 23. 2417.52  105.11 42.12** 0.000 100.00
Intra-individual 130. 550.02
Time-point difference 5. 174.27 34.85 13.97** 0.000 29.42
Treatment X Time-point 10. 88.81 8.88 3.56"* 0.000 11.61
Residual 115. 286.95 2.50 58.98
Total 155. 2970.40

*5% level of significance **1% level of significance

FHL 245 A25H (7)
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iopamidel 5 ml/kg
(pmol/ml) %

20 % diatrizoate 5 ml/kg

G T T T T T T
pre 1 3 5 10 30 (min)
Fig. 5 Time sequential changes of cyclicGMP in
dog before, during and after administration of

contrast media

{ wopamidol 15 ml/kg
(pmol/mi)

20 i datizoate 15 mi/kg

é saline 15 ml/kg

pe i 3 5 10 30 (min)

Fig. 6 Time sequential changes of cyclicGMP in
dog before, during and after administration of
contrast media

Table 12, 14 X iopamidol 5%, diatrizoate
BH5R, £EROREABREHIhLhoE—HRE
WX s oHaothofER<ah b, Table 13, 15 118
MmEFER O S U cE#A (b L RAEHRE
K) D= o>DERHYEE L 5B 5 # ST O
BERLTW3S,

EFH5ml/kg #¥-5CI13, iopamidol # 5B ¢
WHIF 5 BRIARTH © cyclic GMP {HiIiz & A K%
L&Dk L, diatrizoate 55 Clid
FHIE SR L5685 1, 3, 5, 10, 30%
BOEETH ML T\ (Fig. 5). #it
B, iopamidol # 58 TIXHA T O & RREE
CHEFEZE XA, diatrizoate 3 5-FE T3 FEEA
7.41T 1 %KETHETH % (Table 12), Zhix

(8)

= — FlEHIR S X B IR SR o EBER Do

diatrizoate # 5% T 13304 3£y 50 Jz 08,

1, 3oMEEBLTRBCHEmMLTV-3ZLic
X5, i, 2By SR AREED LETI1Z,
FHA4.897C 1 BAKETERETH S (Table 13),
ZhL30MES R ERIMER Y, 1, 3 45fEw b
LTEBREMLTWAZ IRk D, -
sl % A WFREED BT F Hi32.75C5%7K
¥ETHETHS. Zhik, diatrizoate 5B,
iopamidol ##5-8f & iz L C300ECH Bz
LTWABZEERLTW3S,

R HI15ml/ kg #B -5 T i3 B R KK By 5B
Py ERT#C cyclic GMP fEicZ{kas i\ ozt
L iopamidol #¥5-8%, diatrizoate ¥ 5B Ci1 &8
FEEF (1, 3, 5, 104E) T cyclic GMP i
BBERAD LEES Q09E wHmLTw5
(Fig. 6), MFHERE, TR hOFER TD AR
HEDGESTE ki d &, £ROREAKEE
HTRHATOSRMBEREREZ TR VA,
iopamidol ¥¥5-8¢, diatrizoate 58 T3, F H;
NEhZh8.70, 12.12CHFFHK1%KETHET
# % (Table 14), Z i iopamidol #5-BE T30
SfER 1, 3, 5, 104MEI LCERCHMmL
CWAHHE I L b, diatrizoate # 55 T1L305E A%
WERMERV L, 3, 5, W04EEXLTEE
WML TwAHEHICL 5,

3B b ENEMEOLE TR ik
13.97C1%KETHETH - =(Table 15), h
%, iopamidol #¥5-%¥, diatrizoate #5# D304
EAMB OB LENFEF ML T BHFIC L B,
SRR BT, F 33,56 C1%KETHET
HAE, Thid, diatrizoate #EF D305 EAVEH
BAEAKEEFCH L CEBCHEML T3
Lz,

Z B
1) ERACEA 22 I WOV T

BEHC LD e 22 3 VIEBRIZOWTIE, 1961
i Mann?? BB LTk b, SEFHIH 5o L 58|
fEROERE, A2 3 vRers : ViEENE
#BHCk sEROBLE SR HEL T3, FEHGH
Ba, fFHEEERSDOE 2 3 vORBBOEIE & L
T, REZOREIZI B b0 E, FEREFEAR

HBAERSIE #550% #5555



R RY¥

Bk s borprsohs,

EEAOFRFEENRIHC LD e 22 ¢ Vi
122\ Tk, Rockoff 59835 » b o &K Bl fa
& 4 FEOEF A% incubate T A X HEFBI L
T\ 5%, £ LT sodium iodipamide 735 % & & #
3 ViIEEED % { sodium acetrizoate & sodium
diatrizoate (X% T sodium iothalamate #3%5
YA I VEENDEI ST LHRELT WS,
Ring HYEFAIR S L 2BEA OB ED B
EZIEBAOQMBKE B, in vitro KB 5 &
A5 e 22 3 vIEMEEY BB L,
VYEERFCE VTR, BFARGEED 22 1 v
BEEEREFAL Y bERE VD, KBRS TR
WMEDOE A2 3 v EZRIR D w1, Th
3, BEHOEREEHHHC LS 2% 3 vl
MOMREECL 530 THHYEIEARAEED
MErEE ST VWEERRLTWSEEL LA
%. Rioe 5%, diatrizoate T7F 7 4 7 F > —
YayZERILEIOAL=Y F e —L10ADH
M3k % #EEH| & incubate L 7z in vitro ® EBT
L AFOEREXB TS, Tihbb, LR
VEMIAREKESR OV T F 74T F -
Yay /HTRa bR —ABFIRERLIVE< D
EAZ I VEREREL,

Fiz Assem b7, BRBEEFH (sodium
iothalamate, meglumine iothalamate, sodium
meglumine diatrizoate) & {EEFHFEEEE (so
dium meglumine ioxaglate, iohexol, iopamidol)
EHEALEEET v 4 7OFEEENSD e 2
2 I VEMRHEBLTWS, Bbicks s, KR
BESEAIF~FRECKS W TRERBESY
Flrbezrsz s viEgERDRGA, EEECIE
AEIVEHOE -7 BEET D, Thbb, =
D2 —v B LT3, X, BREELEY
TR AZ L s viERF P Y v AL h e R
ZIvEBERLYLSTWERNT WS, RERHAWE
Lasser 59 YDEBETH A Z 4 3 VIENRF )
LIV e AR I VvEBEELOTVEREET
BhAZr s viENF MY Y A XD Bron-
chospasm D EIfEH 234 4 5% 5> 7o Ansell!9D
FRRE & & —FT 5.
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—77, REFPRSICY B e R & 3 VRO
Fie2wTIgE 0B 5T 5 U To 3EEHEDH
Waidp 5,

O#iF 1 & % IgE %-F o bridging

Q%1 IgE itk 5 F % AT D IgE 4 F D bri-
dging

@ IgE F A& thHikic X b IgE ZHEMKD bri-
dging

Lo LSS EI e X 5 HURPER IR IC DT
ik, ITOEBTEHENTH -2,

QA7 v ¥ —12F CEH o LIBTo#F 5z X
hel&EfRo ShEBIhRBTHIDITHL,
RS X 2EERR, MEHEE T ->Th
L 5,

QEIfEADORAE AN EF L B E S g
b TiRie,

CEBEXH ILFM I CZ LD T~ 75
vELTEE L W,

Tz L Brasch 5913, RicEEH 2 &Y
L7ckER, BEHRA7F Vv ELTERALF A
X5 IgGHALAER LELEREL T WS,
X, EFHERE SR Ao FEc s izt
THIGEHEEYRRE L& 5 MEWPLEHH
BERLDT7F 74 5% —RIGRELIBERC
BT IGE NGO S 2 RBT 5EDL B 5,
- TEERBEIZ Y B e 22 3 vIEBICH 4R
BEET50bb5LELLRS,

IgE DBi5 L s BiGHila i EXR s b b
AR 3 VHEERF R OTEREY, i C.,
Csall X BB DD B9 = N5 Cyp, Ceal L 5
A% 3 vilEEE, IgE 05T 524 3 vilE
HEBURDHH0, HERANEL Bin- lF
CEXBEEZBRTWANRED A H =X 4 OFEM
BETRHATHB, X, Cup, Coalc X B 2 & 5 vilEHE
RIGBIEHCRWREIHORT V5,

BEAES X 5 OEELicoVwTiE, in
Vitro® . OF in vivo o5 a b B, SHEIC
BWTHEHELNIACEEF 2H S L CH500
BRILETY, AP AE¥FrHEL
Cs, Coy CORERETERDTEY, MEOE
HLERE LTS, T, SEARLEILL -
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TR HREFRBIc L e x5 ¢ Vil o—
& LTUHEDOESEY (Ch, Co)d3EZLIT
Wh,

EEAEECL e 22 1 viEBIZET 5 in
vivo @I I1Ic 2T iL, Peters 5%, Brasch 5%
DACEBIFHERTIE, Rz 3 vEOEiz—
FEOMEEE DT e, —7, Lasser H¥C X
%R oEE, Seidel 527, Robertson 52, Herd
52Nz 51 B ADERTERAR S X b lnH
LR &I VOBMERD TS, WEEDENID,
EEHOTEIGEERD, JERNCY S EBbh
%, Brasch HiLEHHIZW - b LFEHELELES
Sicex 2 s YERAFELTWDDIENL, Las
ser bi¥, BEFHZ 2B LIV THELE
51, 2, 3, 4, 5 45BHE, Seidel biZ,
EEH A 1 oM RS LRSS, 6, 10, 20,
30, 40%4-CHIE, Robertson Hix, HHHZ 14
Mo#sE LEE#L, 2, 5, 10, 2043 CHEIEL
T\ %, % LT Lasser bi3##5# 147, Seidel &
¥ 54 6 4, Robertson b3 E5#H 14, 24
TeA#& I Vioy—7%BTw5, LirL, &
A% 3 VELEWER £ OBV TR ERD T
Tl MEE D)0 630, EH L2 A0 SHETE
REEFRHEO L 22 3 VEOBEEBREL T3
2, WERMAH104C, IEEEERGE b 55
TR0 L B ied e 2 & 3 VIEDE{Lic—F
DERZED TV, R4« 0BRORBEEE
3 H (iothalamate) #1040 THRE LIFEHRT
Brre g I VERAELALEPLOERT
1%, 2ml/kg, 5ml/kg, 10ml/kg, 20ml/kg %5 T
e R I VEOELI—EDEAEXRD LB
DD, 33ml/kg 5 KERETLRAZ I VED
FERMEMPRBD TS, - T20ml/kg 5 &
33ml/kg HH5DOEICEFED R A F AR - A%
BORABDBOTHS 5, ABCRCEHREE
&E##| (iothalamate) 5ml/kg, 33m/kg & {E&EE
& 8% (iopamidol, iohexol) 4ml/kg, 26.4ml/
kg 10 THELEERTRICE A2 I V{H
PRE LA LVOER TR A F § VEHDOH
fnix iothalamate 33ml/kg # 5% © % T, iopa-
midol, iohexol #EF T e A % I VIEDOHFEL

(10)

2 — FISEAIE S X 5 EIVE AR ERA o EHaE R

FlLERAbhichotc, HEb, HAELOERT
LIEMEEHI DB s Tolcd e R F 3 v OSFRE
bxiizbhichofc tBbhb,

Bk Lo, SEAZEH»5 14 TREL
bR 3 vOELERBE L RS- UEE P
LDEHHE 5 5 b10GTRE LEEHic e
AR 3 v OEALERRIE L HE b 505, 1000
&Y 5 < b ERHI RS LIS R REE
Mmbhe A& I VEDOHEERT - cilE it &
B, FxXRCEBBREEEEHF (diatrizoate) J2
U, EBBEEEF#H (iopamidol) %104 ¢t
L, #5B%B1, 3, 5, 10, 3049 &\ 5 ik
BEGEic e 2 2 § VERBEIE LI, KT,
fiice 2 2 § vEERS DL B ICEFAY
EALKWSABIRCEOD LA, TOBE, AL
3 v{HIx5ml/kg #¥5 Tl iopamidol, diatrzoate
B GRSt B 5Bt 5 SR IBINER = #D, 10
ST SR TEBICS 2dvb b TR EREI
Rote, LaL, 15ml/kg #E5T3—EOEFN
Bohihot, bAZ I VEHCEELENY R
BHich o BERE LTiE, dml/kg #5 CrkllE
RIS G RV TH B2, EEFIR
EEP05EEEhsTofodice A2 3 vAH
I X BRI EER A b D e X & 3 VR
BHSE 7 390 & 4k D B A BERE A B\ o o D $ 5B
14 5 8 CEREINERNCH - 7o b DF, LD,
EBHHBEDTHEBH L b LTHRERIEC
RotcdbExbhb, LinL, 156ml/kg ##5 Tk
5ml/kg 25 & Rix b SEHHI R LR REKE
Eirrbhezrzg s AERDLAEL LTG5,
hix, BE5EEEHSEEOEFHRCEBRNAE
KOBEIZY Y 1 5URIZe A2 3 Vo) H
D FORBHIZE H e A2 3 v ERERRE M8 & ¥z
bR A I VERBD L L bE 2 bR D HEEH
REATH B, R SEIBBANSEGHE DS
HBREHBE VG To e 2 2 I VEOEB DK
HNeEULETHA D,

N, SEDERH b EHEEERKREREOES
N Y e YR =371 vl o S A S 4
bRZIVEREELENATWELTFHEh
%,

po
L=

EEN-T i 850% ZE5%

24
Bk
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2) ERA& 3 vilBEY cyclic AMP, eyclic GMP
20T

BiR L7cHRIC Cua, Csal X B & 2 2 3 vilEHED
A H = R A\ TUE Caa, CoaMAFRERICE X,
FA4 YV — aEREY R S hp R fF
AT2E05F L0 0FMIELEMBPEH
TWieW®, Bz b {MlEEO»H B Vv LS 2 —%
MLTCe AL I VHEBRIEY R TOTHA S,
EERIZ CR1~4, C1qR S ORifER SR+ 5 v+
TR DT OEENRDH L, H 412 Cay Ca
DeAF I VEBO—oDREEM & LTEED
adenyl cyclase 2 UF guanyl cyclase o5+ % &
®hE2Tw5 (Fig. 7).

HFRER, EHEMR»bD e x 2 3 i
exocytosis IZ X %, exocytosis (I, % cyclic AMP
LD REIIZHEEY I FievD, eAxx s
v i B 13 cyclic AMP iz X b A X A cyclic
GMP 1z X b {2 & 539 MaED adenyl cyclase
DEHALIZ X b #BaA cyclic AMP »3#inL e =
2 3 vEBEX IS & h, guanyl cyclase D iE AL
& b fEBEA cyclic GMP 28 e 2 # 3 vilE
BV RESI D, BEABEFIZL D Cou®® Coudd
guanyl cyclase # {41k L adenyl cyclase % 7~
HHELThE, #EA O cyclic GMP »3880n L

Radiographic contrast material

activation of complement system

Cia and Csa
activation ,.—’, \ inactivation
a \
|guanfl cyclase ’ adenyl cyclase
J enzyme
Ezric GMP |~----—»-—|—(ycl|c AMP
Ca™—

activated enzyme

E.ranules |
L
mast cell 1
(basophil) histamine

Fig. 7 Conceptual model of mechanism of the
adverese reaction of the contrast material
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cyclic AMP 23BA+5FIC L b e 2 2 3 vl
N5,
£ [E, 4 2 cyclic AMP, cyclic GMP #&

- 2B O cyclic AMP, cyclic GMP J&RE 4 7

BR3B & LB~ (i R 2 3 v bRk I
cyclic AMP, cyclic GMP »{#ll5E L7z, Blkoks
iz cyclic AMP, cyclic GMP oZ{kize Az : v
DB » TR Z % ©C, iopamidol, diatr-
izoate 5ml/kg 5 Tlt, bR I vAN+ 2
BE5HMBL SEL VINCES TS L Ebhk

7, SRR cyclic AMP, cyclic GMP {E o 25 )
RO o, OB hEFHABEIZL S
k223 VBRI @ cyclic AMP, cyclic
GMP BE 5 L T\vig\w, 7 b adenyl
cyclase, guanyl cyclase IC#ELPRITE W, b
L < iXffifaR o cyclic AMP, cyclic GMP %t ifiirp
Wi S5 ORISR BEABERLT WS
EBbh D, EEAIE S Y adenyl cyclase, guany]
cyclase KB RIFEh Wt #E 2 5 L 4O
#I15ml/kg T cyclic AMP, cyclic GMP 23880 L
TeDid, REOBEHAOMRES L 5EREE
AHEHTED, LoL, BFA5ml/kg #5 Tk
cyclic AMP, cyclic GMP o ZEghic it h3 45 b
FOREE 22 TR E L hOET b Nt - T
W EBbh s, MRS Gl A DB i R
DBz L% % B L, iopamidol 5ml/kg # 5
Tk cyclic AMP {E#305{ETHEin%, diatrizo-
ate 5ml/kg # 5 TiX cyclic GMP B 23305 T
Hin& R LIc%E i, iopamidol A3 #H aM cyclic
AMPBEX»ED e A % 3 vEEEMNS) (8 %,

diatrizoate 23 #IfE P cyclic GMP I E % & &
A2 3 v BRI E < & 3 E 2 O R EREE,

EH15ml/ kg 5T, FROBCEEOR#
BRED D\ 1% feedback mechanism iz & b & =
23V OELC—EDOEARR VRt
o4, 304-E T BB & Eb# L C cyclic  AMP,

cyclic GMPfEX B L@l T\w5b, =4
Ty FOBEERN~DERAR IV, TRFALa ) v,
tr b=V, T5OF=vFEC I HEED
cyclic AMP, cyclic GMP #ydtic#Eind5 & v 5
HES B b, cyclic AMP & cyclic GMP k43
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L EBbifid L EDLrIENT %0 Tk
fo < EWHNZ X b adenyl cyclase, guanyl cycl-
ase MZDEEAL A LHOH TR - TW5H]
BEtED B B, ST in vitro TOEFH, Csa, Csa
B X 5 IEmMR, FEERL L ke s 3
vEROE WL FlErbor g 2 vk
B 2 p = X A OKF &SRR S X S lilaR
LH A © cyclic AMP, cyclic GMP @ Z (ko
HPMETHAHH, Thick hEFH O adenyl
cyclase, guanyl cyclase 123 5 #&E & £ hics|
X L AR I VMO A S = X AR—-BHE LM
wind LBbhs,

X cyclic AMP &2\ Ttz O HIfgA B EICE
b k+Ei MEANBEIC X Y second mes-
senger DHEEIF R T EEIRBEINTE
h39~0) A LFER T T e —F b MHELED
h3,

B EEAOREFHOMEICIIR VKR T
AT ERKRERRBETH Y, EFFHOART
S —BD > 2 v 7 X THREE T A ORRED
¥ hs,

FE®

1) R EEBEEFA (diatrizoate) & {EEEE
& H| (iopamidol) & LIM#Ee = & 3 v,
cyclic AMP, cyclic GMP ©Z &% #I5E L 7z,
2) eR2 3 VEHZEFHSM/kg 5 TRER
HHEERH, (KEFEEEVHNCE SRR 5 5%
THIIE R & R D105 8 TIRERAIR AR TER
b bTFSIEICR s, ffoTrAA

3 VEOEB T O\ T ISR 5B 5 9 LN
NEETHS EEbhi, Lil, 15ml/kg 5
TR—EOHEMETRE S it T,

3) cyclic AMP {EME&EEE¥#AI5ml/kg, 15
ml/kg # 5 % OVR iR % E & #&15ml/kg # 5 T
BH5EH305%H (BERT220458) THEREM
DI, cyclic AMP iz oWTiHEBRBEE S
Fl o F B nfER A58 & b,

4) cyclic GMP fEixB@EEEF A 5ml/kg, 15
ml/kg 5 K& OMER B E & #15ml/kg # &5 T
BH5BH305H BERT2205H) THEREM
DI, cyclic GMP e oWT il EBEE Y

(12)
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