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Biochemical Aspects of Adverse Reactions of the Contrast Media

Takao Tanaka and Hitoshi Katayama
Department of Radiology, School of Medicine, Juntendo University

Research Code No. : 502
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To prevent the adverse reactions of contrast media, we investigated time sequential changes of
histamine, cyclic AMP and complements system in sera of humans and dogs. Following administration
of the contrast media, amount of complement components (Cs, C4, C; and CHjp) and cAMP decreased
apparently. Histamine has no significant changes in humans, but elevated in the animals by a in-
travenous administration of large dose of contrast media.

The histamine level correlates to serum levels of all components of the complement at early time,
whereas cAMP level correlates only to Cs at early time. These results suggest that after contrast media
injection, the complement components are initially activated and then production of membraneous
cAMP is induced and finally histamine release occurs.
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I3 OBBHERELCEL. SEbhbh,
MERTTH S Gy, Cy, CEBFTHEEDIZ,
BMREAVT, eA% 3 v cAMP 0 XS %
Sl

R EFE

RITGHE R BB 2 AT & h e BESHI 2 x &
& L7, FIA5EED B3R, M A0 B 224,
LHE36HIDES8FITH S, EIERGENOE
FEXRNREL, Bl Bl REORVE
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ST A, WEFECRERIGE A7 SRID &
TH5H2, Tivhh, ERHMELZES L ¥ VFR
L, FOHILE o eI HEE A R R
ik e HoAEICTE AR Y BET 5.

2 RTTC O J7 N ALBAETT T 5 7o DR E &
WEmOMBENLAIL, TEEmOBER & Tt
FIBEE AT, OB, COF L —t %
MR LSul e~y bty v 7YV v 7 LIk,
FRICC2URFREIKE L CRIE X, A7 —AieT
ViR % T A BRI i o Th i & Ml & » Bl
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1) a—FEEFIRE5BEOMF C,, C,, C:b
SURBRICAWVWERD cAMP, £ X4 3 > DEE
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7c. G, G, CGE 2% 3 v, cAMP, CHs,, DRF
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b D% increased, 0% LI FTOEMEX R LI-d D
% decreased Iz 58 L 7=,
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DX 3 FETIX LG (6.8%), 5 41ET 2 i
(3.4%), 1051ET 2 (3.4%), 205-fE< 141
(1.7%) THbH, EEEXRLLENL, 3 5ET54
#1 (93%), 5 5fET556 (94.8%), 104E & 20
FETIE5681 (96.5%) TH o7z, CoTidirEi
IZHARERER]. 1% T T B 2 E
BOETEZRL..

CAREFAMICE_EREBTEREOEMELRL
72, Tisbb 345ME, 5 SETIRS6H] (96.5%),
104{ET5741 (98.3%), 207ET53% (91.4%)
ThH Y, BREK0. 1%L T CHHAFENCE B ET
wRLIC,

Cd G, CLER UK BRI HEREERCEE
DIEELZR LI, 35ETLTHI(81%), 54ET
536 (91.4%), 104ET576 (98.3%), 204HE
T5441 (93.1%) TREKRKIIBUTCEERET
RLT, ZhALOZ Lita — FEERRS
h#EER (Cy, C,, Cs) MEERICHNTH EHS
REREIC TR ENCAEBRETLTW5 2
ZRLTWS, ¥ CHsdb ZRERRECTERER
ET%nRL, cAMPI334, 54 TCET2RLE
bDODERE I VIIARETHHENCEELR
Do fo.
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Table 1 Statistical analysis of time sequential
changes in man

3 min. S min, 10 min. | 20 min
[case) | ([case) (case) (case.
increased | 34 31 35 27
Histamine | decreased | 24 26 22 30
stable 0 1 1 1
increased | 11 15 16 22
cAMP decreased | 3B##% | 33 * | 34 = | 27
stable 9 10 8 9
increased | 10 B 5 3
CHsg decreased | 47 %%% | 50%%% | 53%kk | 554%x%
stable | 1 0 0 )
increased 4 2 2 1
Cy decreased | S4%%% | 55%%k% | 56%%% | S6%%x*
stable 0 1 0 1
increased 1 1 1 3
Cy decreased | S56%%k% | S6%%% | 57%%% | 53%%%
stable 1 1 0 2
increased 2 % 2 o] 1
C decreased | 47 %% | 53%%% | 57%*% | Sdxkx
stable i 3 1 3
1 p<005 k:p<00] ok p<0.001 (%)
increased (110 % > )
decreased ( 90 % <)
stable (90~ 110%)

Table 2 Average and standard deviation of his-
tamine in man

Pre 3 min. 5 min. 10 min. 20 min.
Histamine | (65050 | 0.72048 | 0.73:£066 | 0.722055 | 0.64=0.41
aig/mil
cAMP 229+ 7.0 | 205 65 | 205k 80 | 2.2+ 74 | 213464
pmol/eml woe 5 aa e
ChHs 304+ 62 | 3B0x 6.0 | 351:E 59 | 333% 53 | 349+ 58
pmal/mi PPribg i e e
=] 6354122 | 554116 | 55.1:E106 | §2.2%103 | S46+10.7
pmal/ml Ty . - Py
122+ 2.2 | 0% 2.2 | 104% 19 98 1.7 | 10419
pmol fml - wan - _
Cs 289 8.2 | 247k 78 | 24.0:k 7.2 | 224% 65 | 203 66
pmol /ml e wen e .

(%)

#:p<008 we:p<00]  wes: <0001

58 DIP FE#I® Cy, Cy, Cs & & 2 2 3 v, cAMP,
CH;o D #ERFNZEB) O F 9 fE % X O EEHE(RZE (SD)
% Table 2R L7, FEERER t RER A
y o

Col3#¢ 5 9163.5+12.3, 3 4fETi%, 55.4+
11.6, 54fETIx, 55.1+10.6, 104fET52.2+
10.3, 204ET54.6-+10. 7&K Lic, &R D
BB EERCREBRER. 1% LU F CRE S v A &
DIETRRLI, Cuif5ail12.2+2.2, 34fHT
11.0£2.2, 5 45fET10.4+1.9, 104& 9.8+
1.7, 205ET10.4+1.9%7RL, &ERME L LG
BRE0. 1% AT ehet A B E TR L.

Ceb G, C, & RBRICERR T TR 0. 1%L
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Table 3 Average and standard deviation of his-
tamine in dog using with CM

o L [ case Pre Post 5 min. 10 min, 20 min.
2ml/kg| 14 [ 100002000 6&43112.26‘ 90.21£37.05 | 1059315086 | 12071 £69.44
Smifkg| B | 10000£000 | 1410049211 | 108.88:+36.55 | 1250045099 | 12025+ 5449

10mi/kg | 14 | 10000£000 |12521£56.77 | 1176416293 | 185748307 | 1217947413

20mifkg| B | 10000000 |N225+4424 | 1278546899 | 11788£51.50 | 1116325297

33ml/kg | 27 | 10000000 I&i19i3§.35‘ Iﬁj?iﬂsii 145.3\'!1'?3\31 15137 £84.98

(%)

#:p<0.05 *#:p<00]  ##%:p<0.00]

Table 4 Average and standard deviation of
cAMP in dog using with CM

ARSI BeAs 3 v, cAMP, FifEFROZEH

Table 6 Average and standard deviation of
cAMP in dog using with Saline

case Pre Post 5 min. 10 min. 20 min.
2mifkg | 15 [10000+000 | 7721535 | 9aerz2985 [1maazizor |migozzan |
10mi/kg| 4 |100.00:0.00 [10000+424 | 975+450 |10450+1025 | 112501764
15ml/kg | 22 [ 100.00£0.00 | 16032£253.0 | 160.27£253.86 | 13873+ 18358 | 146.50£193.96
20ml/kg| 11 | 100.00£0.00 | 9701£361 | 959123751 | 119123351 | 800z 4179
33ml/kg | 12 | 100.00£000 | 969242020 | 100504482 |109.83+2686 | 1149243876
(%)

Table 7 Papaverin effect on cAMP changes fol-

lowing CM injections

Pre I min. 5 min. 10 min. 20 min.
comy Pro Pos! 3 min. 10 min, 20 min. | PoptH1 | 17445 208459 220+ 5.4 19t67 21.5£58
2ml/kg| 14 | 100002000 |10150£3200 1130742508 |1007£2198 | 113142356 15
Smifkg| B | 10000£000 [10750+27.51 | 982542397 | 903821629 | 88.43+2040 flt) Zakrs || ARl | AREEEE a4 Bl
10mi/kg| 14 | 10000:000 |10293218.43 |10336+21.54 |107.50£2671 | 1000741686 (%)
20ml/kg| 3 | 100002000 | 3382076 | RAIE2697 |106382786 |10525227.5 #:p<0.05 #%:p<001  *kik: p<0.001
33mi/kg| 27 | 10000:000 | 855251842 1039922165 (1100742521 130442235
it E I B ” M AR IcEing, 54 T156.59:£94.54% %L,
fEFRE0.1% LT, 1045T145.33+93.24 %R L,
Table 5 Average and standard deviation of his- BB 5 %LLTF, 204-17151.37:£84.98% 77 L, fii
tamine in dog using with Saline B 1%L T eEEEY TN,
@i —Tjcosel Pre Fost Smin.__| 10min. | 20 min. -~7, cAMP i333ml/kg 5 H TR EEHE T
2mi/kg | 15 | 100002000 [N2532a37 [ 1103345154 | 1219320004 [ 16813414409 ) O 1l ettt it ey e
10mifkg| 4 | 10000£000 | 9700£1538 | 1145022050 | 118.5045373 | 17075+89.95 85'52i18‘42&f“5ﬁ$0'IAJ’L F'C.ﬁﬁa‘[’%]ﬁi‘-_k‘;
15mi/kg | 22 | 10000£000 | 91003003 | 1116123939 | s0n0ta0 12777215900 BlETERLE, FRAE0104 ¢110.07+
20mifkg | 11 | 100002000 |119.36+3088 | 98365030 | 8800£3345 | 929123734 25.21% R LTERER 5 LT et =M 518 7t
33mifkg | 12 | 100002000 | snsazaec | oa2saas | @752 | 8250:3400 ERZREL, 205ME T, 113.04+23.35% 57 L
@)

TCHAFHCHERRETZRLE, Tibb,
#E5R128.9+8.2, 34fET24.7+£7.8, 541E
T24.047.2, 105ET22.44-6.5, 205E ©23.3+
6.6TH -7z,

RieERMIC G YR E Ui % Table
3, AR L, ¥FRRRAEAREKERESG LK
Bi-fEE % Table 5, 61R L, A4 3 VILH]
E%100% & LT, &BEEOELRD, EFEA
2ml/kg DHFEEFETL A Z I VIHIEILH L
T, 68.43LEfEXRL, #METFEMTAKREK0.1%
LFCHETH-»7h, 5ml/kg, 10ml/kg, 20ml/
kg ETHEBEYRD o7, 33ml/kg T
RE®, 54, 1047, 2050 &RETERR LA,
Tibb, A2 I vEEEYRDL, BEET
165.19+85.25% /R L, fEBRE0.1% LT CHiFt#

(26)

BRE 1B TFTeERERLREAZRDI. Thbb,

cAMP BEFAIR S i VWRIET b b
HiREh, FOBLLIFEST T EMARBEX
hic, & LAV REKEE X 5 cAMP,
b X% 3 VOERLKELZE L THRINCEERS
Niedho iz,

CAMP DEHIETH 5 442 ) v ONEFHLS
51 & FEAE T2 1T B\ T & FiE 5 D SE(E & B
HFZE% Table TICRLTe, ~t4) v IEMIER
4301 TRPIGE & BREEIR 2 2 £ R R B C & TR
FEMCERERETYR LK, Thbb 3 HET
20.4+6.8CEMK0. 1% LT, 5 FfET21.3+8.6
TRKRE.ILLT, 1045HE ©21.0£7.7C Rk XK
0.1%LLF, 205MET21.3+6.7EBRE S5 BLUFT
Bot., FRIEHLTAARY VILBRTILLE
TR ERERRD R -, ZDC &

HREREEE #8468 H55
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ik b cAMP 2 EFHB S IV EHL T3
CEETRLIEDOEELDRI,

2) &avR—xr FEOHEEIC>WT (Table
8)

WHERHSE A% v, cAMP K2\ ToOM
B #E L, EA% Y, cCAMP OfEXERED
DWEI T s - cliliE, MPEEFEFLI O
w7z,

4) CoeeAx 3 voIEEs

£ZEEMEBI Cle Az 3 v EDHBZHEHL
fo, #5-#% 3 4, HBREr=0.249, =X
5.1% T y=—0.25x+59.81z@F * h 2 F BALME
MERTAOMHBYREDI, Tihbb, A4 3
VHIEERRTR, CGREMELRT I EiTis,

r) C,kexz I voiAES

£EMEO Cterzr I vEDOHBYERL
T, #5883 5 CHBIRE r=0.255, EHEZE4L.6%
Ty=—0.25x+27.6EREIh2BEDODADH
B R,

~) Ckerr s VOB

ERREDO CEergr I vEDHBEYHREL
fo. EHFIRESHE 3 S CHBIRE r=0.227, f&
T 6% T y=—0.23x+11.9CERENLAD
HEBHMER 2T E 2 G,

=) Cy; & cAMP & D #fES

ZWEED Co & cAMP & OAEBIR 2.5 & &
Al 5% 3 5 CHHBIGRH r=0.261, fEREL.1%
Ty=0.26x+46.3ICEFE S h 5 A FHCHEERE
DIEDHBEER LT,

L#L, C;, Cs& cAMP OBEICIZAEBIZED B
nithaic,

H) BRZ IvEcAMP oY @R

e A& 3vEcAMP 0B % &% & Table 9
R X 5, 10ml/kg H5EH CHEGRE r=
0.533, BYRERR y=0.002x+32.809 CEE=R 5 %
DT eHsr#mesBoEoEl%2 =L, M54
fE S FHBI R % r=0.710, BEIFE R v=0.224x+
13.023 TERR0. 1% LT TEROIEDMHE %, 10
4B HEBIRE r=0.495 ERERH r=0.309
x+11.266 Cfaffi = 5 LA T CIEDHBI % R »
fo. ¥io, 33ml/kg HEARICHERE L1040 TE

BEARFCIBEAZ Y,

(28)

cAMP, kRO

Table 9 Correlation between ¢AMP and His-
tamine in dog

Mo Post 5 min. 10 min. 20 min.
1) —0.216 -0.300 0.087 -0.297
2mifkg | 14 | (2) =1 (= (=1 =)
31 —
11} 0.475 0.613 0.613 0.220
Smifkg | 8 [ (2 = (-] (] (=]
(3) -
[ 0.533 0710 0.495 0.203
10mlfkg | 19 | (2) * ki " [
13) | Y=0.002+ 12,609 | ¥=0.204X+13.023 | Y=0.309+11.266
1) 0.368 0.197 0.449 0.220
33mifkg [32 (2] [ [ " ]
[3) | 1=0.120%+11048 ¥=01300+11.934
%)

*:p00F w4 p<00] e pl0000
(1} Correlation coafficiant

2} Judgament

(3] Regreusion line

WZHhIEOHMZRD L, Tibb, EFETHE
tREr=0.368, EIFREH y=0.129x+8.046TC &
B 5 %LU, 105 CiafHBIfRI r=0.449, [
HEA y=0.130x+11.934 CERER 1 %LLF O HIBE
Thole, 2D &I DAL I vE cAMP H
EREARS M L POBGEE D - T 5 T LA
<R E R,
% X

5 — FEEFOBIfE 2o\ T Lasser bk 2
DKL TWA, Tidbb, 1) chemotoxic or
local reactions, 2) Systemic or idiosyncratic or
anaphyroid reactions ©& %,

D ofLEHENE L IBRESERCPKEDE
WEIERS LI LI > TBEARIETH Y,
FOFRERICOWTIEELFER I Tz, &
WRIOBEBE L BUKEERERATHA > &L
T3,

—7%, D2nTiE, BAOVEOEEH»E
ALTHIRZARIGTHS, ThicBiLTh 4=
o TEZTNS,

T/bh, 1) mediator release, 2) antigen-
antibody reactions, 3) psychogenic factor, 4)
involvement of acute activation system (com-
plement system, kinin releasing system, fib-
rinolytic system) & LTl %,

1) © mediator release ® 5 b - & HHFH
chemical mediator 1t & 2 & 3 v TH 5, 19614,
Mann 6™t = — FEFRIFEFCLI D e AR
DGEEET A Z L EBRE LT, CoMEREFHO

HAERSE #H46% H£55

IV
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BIfFE e A2 s volEEc X A RIEN L T
WHIZE, FhTUAF—FEOMIERRIC X
YEWERAETCR T W ExiBHLE LT\ 5B,
19664F, Peters 52" methyl glucamine
iodipamide % 10FEFIic 5 L, H#5aiHE O M
AR I VERBIE L, 10AD 5 3 AXFiEK
HABAL, 4 AD8mL, BEERRBEMIcIe
AR I /EDR 2 G ol ERE LTV B, X5
IZ19704F, Brasch H2235 » b JE/KIBIE AR % &
R EIRAvFaR—} L, e22: v
BT HZERELDT VS, XS ERMED S

ERAZ 3 VEBIEFFOBBECEE TS Na
A F v ORITITBIR s ic & LT 5,

Siegel H*3, 9 ZDEIEARBIICEHEH %
BREL, BEEI550 53050 L% o K& i
HRADe 22 s vEBRAELL, Sbrf—B%
25 38R G 4 AEEORE AR AIE
KHERLSHL 2D R % I VETH T b8
FLTWS, oz LREBREAEAY Gk
ALLMFAREEDO L R 2 3 VEBREL, 338
Db 4GBEEBICHMERA O e 2 2 3 VAEH RN L
bDELTWA,

% 7c Simon B2, 436 IVP 25677 L, i
BRI 2> DERM L, 40%12BEED e = 2 3 v
ZaRD, AR IZNS545T, Mhde z £ 3
VIRE =7 I LN, EBREIERA L Mt e
A% 3 /EE ORI &b MBI e b o 7o &
HELTW5,

Nes, EESOHETIIE R 2 3 VIlEILEY
ARSI L VAR ERIRD b A o, L
L, ERPDL L —ERREIMEY b EE
ZRLTHIIB0% A e o e LE L T 5,
ZOREE LTI, Brasch 520 4E 4 5% &
5 I/ L 7z megulumine iothalamate 23t o3&
WAk CTe 22 s viBERDIWZ L5100
KBRS v 7 ) v 7 DRl HRO
BROPAY RSB FPOe 22 s vEYRBL
TVt WAL D B L &, ¥, bR2 I v
BEARE T MAFITe A% § vaRliETs
MAO (mono amine oxydase) OHFZEICL b, #
BELTce R4 s VMBI B E L ERBIT LR

FEFI614E 5 Fi25H
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T 5,

bhbhOSEOKE T, K% H\T, 33ml/
kg &5 KEBOBHAEEAL CA, 2ml, 10
ml, 20ml/kg ETIR e R & 3 v FRPRA L3
Dlgho7cb DD, 33ml/kg TR E LTH
TAEBRRBKREERTIERRe A2 s v LAY
b,

L2b, 34, 54 &bl 5y i
WHAS0%LLED ER &R 00345<, B b
CERZIVHBEELTWEEELL R,
Rockatt H*%3 in vitro CERMIaL &L, ©
AR I VEMYEBECHERL TR, ¥, WA
DIV AR e 2 4§ vOWRERIER LT
VB DB A DFERITA % Ao Lasser™N o fik 5
EHELL TS,

2) ORERERIGEE LTI, B acetr-
izoate sodium # W0 % € b FAEL D S
V. BFRREDCoRETOHE TS, @EL
BELUTHEIEROBBEEIEM L 7y, AN
hapten & L Ti@id e\, 209 IgE 3B S hir
WEWIREL W EENTH -7, LhL Brasch
BPNL 3 FEBIC K U T4 4 A X 55tk B
D &, ¥ B T hapten D IEEE B
HoteZ XY, HEAKEIENEEHH S
LoTELBELTWA,

F7:3)® psychogenic factor & LT3, Lalliz?
BERHEIEROREBF IOV, BbESR
AT REEORMRS L OTRERTCHB L, T
NTOEHHEIER EPREBERY M 55
LoTHBT 2 EMHES Lik~T 5,

bhbhoSEORECR, HERGFR,
psychogenic factor k2B L TI34E L Ty ieLo,

4)® acute activation system D 5 %, &[E$K 4
REBEROEBIC O THRE YN, FEEH
BN, FHERD 5B CHyplo o W THRE % 77
W, CHso XEHFNEABIBE, 34, 54, 104,
205 DT R T b MR E T
BRETLI2exs s vEDOHBEY LS L, &
RAEAR IS CAOHBRY R L &L
7o,

Arroyave YR EHH X BE L IFO > B
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5 71-CBY & H3 7 CHgo D1E T % 322 Simon H291%
EHH A TS LI40B0BED 5> 2561 (63%)
T CH:o DEEDET, TinbbHEYRD, A
B2 b ARTHESEELYRTELTWS,

Till B33 EFFEA L VEWEHORED b
’7’: 5 1T CHgo 25 E A #2048 T20% 2 HA0%IE
FLisBELTWS, F—RICHEROERE
{LZEDTA X hHIEZh 55, EFFC LS
WEEELERREDTA R M2 THEIE S
¥, Mg*, Ca¥* ¥ B L LWt E 2hTw
5. BrEEAOREEEE,

D) E¥HlcobormltrEECERLs R
5,

2) B H| A F 3 trypsin % plasmin 7 & D B
T E LR T OBRBENEELEI RS,

3) BEEHLFHEEELOMEIHETH S C,
inhibitor, C, inhibitor, C; inhibitor Z A= L % D
ERBEOERE{LNBZ T3, Uln 320
TR W TIE L T\ 5,

Kolb B3V EEHEARC X Y HEOEDESE
OB X Y B OFEHABET S L LT 5.
¥ 7= Arroyave, Schatz b3 C; D fREW T H
% Csay CsODMMENTH D Coa DER D E KA
EABRDBRTEY, HEROFERILHLEERT
HHEHELTWD,

SEHhbUIHGERSTH 5. G, Cy, C:OfE
BrEENE v R & § v, cAMP & o#Eiicow-T
BH L, BRTCEX 5, C,C, CLER
BEdBoniETLTERD, SFAOEAIE
D HEROBET hbbEBNBZ - TWAZ &
P&z Bhie, T Lix, Touraine b DL
BrhL{ALErzb. Tibb, Touraine
B3R HIFE A BRI T G, Cy, G5, CHso &
b1E T OEE %R L 30552 O ik < BRI
ChBHELTWA, ERAZ IV EDHBEYARTAH
5&, Gy CoCsk b 3AEIZTENENA DB
2ETWE, ZThiXEERAGDCHgpé b A% 3 ¥
DHBEEYBRHLEELRALTHSD. Thbd
CHsob e rz s vEDHEBED IFEDOKRICAD
FBRR LTz,

Arroyave 5% CH; #MIE L, ETOE—2

IXHEAB 349 & LT\ 5, Simon H*ERAIE
Aerz s VER3H»D 55 TREMERRT
ELTW5, ¥lcbhbhoBERTHe 2
I VOEBLISNE 5 5TH oI,

PDENbeAZ v EREORHREYEL D LG
MHEARETHRAEROE( B Y, L LER
TLAZ I VIBEHNRELAbDEEZBRB,

—57 cAMP & C,, C,, G, R AT &S & 3
ST, CDHD cAMP L IEOHBEYETH T
ExRDL, TOZ LREBARET X D HER
OEMALRB Z D REREE I CIAMETL, #
RO FERAL X b MIEPI D cAMP 2METF L
LENELBRS,

S RS  166 4 5% 2 classical pathway & % \»
1%, alternative pathway /LT, » 5\ I3EH
DRERDIEREZITH & LThicft - T Cha, Coa
(anaphylatoxin) 241U % & L, #fEDIEEL
AT B TA Ui iR S © fragment T
B % Csa, CoaDfEACIERGMIRR-CRFIEEER X D &
A& I vHEETSE LTS (Fig. D, btk
b hicBokE2HEZLTH5,

Csa, CoaMEH A S RICMPIHFET HE &
13LiL Arroyave B2 X W& S hTuw5b,

7 v A ¥ -RIGI BT % IR, FEER
5o mediator THBH e A & 3 vOREEL, M

Radiographic contrast material
activation of complement system

C3a and Cba

l mast cell

adenylcyclase

(CAMP l LI calt

acceleration of S contraction of smooth muscle
vascular permeability

Fig. 1 Conceptual model of mechanism of the
adverse reaction of the contrast material.
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R L HMlRERR S OB X Bb0 s LT
ZExbhTwie, Lhl, EEKR-> CHBN:
TRAAMF-ILBHHEELZONB XL 12l ),
cAMP & ATP OB ERE 2 bRB X H51ICico
7z, cAMP 1219574, Sutherland®¥iz k h R x
H, 19584F 12 i Sutherland®® iz X - T cAMP @
BEREN L EhIWETH B, cAMP 12 ATP
CIEEBT 5 &= X V¥ —{L&%hT, ATP »3~
TOEP =R F - HIPE L > TV BDK
L, cAMP 24 BmoORBALMWEL LT
A TAERA%E T > T\ %39, cAMP (A8 O
EHCB T EDFEERDSH, w1 EVOlER
DHRIEHT, Ex OWERBCOBEBROAR, A
HOGRACE T HHE, Ficixomw, 3Es,
EORWEZE, HHVEMMoME, EBTRes
LB, Tl cBELTWSZ b,
Xhoohs,

19644, Sutherland® & W MIIAEERE I H % L
L7 & —hiAk v (first messenger) OIS L
BYREAL A1 v R A AS & &L 4l
[ #F7E3 % adenyl cyclase iz % D E#H M {EH
b, adenyl cyclase DiE#EALITHE Y e B D cAMP
(second messenger) MM ERT. =D cAMP
PERMIRN CRENREREIE R ET D L)
second messenger theory 4B LT3, =D
theory i@ X b 7 v A F—F I T @ chemical
mediator DEMENHETED LSl

Lichtenstein®® & (i ZE 5k < IR # B2 o T g
EBBEL DA S oWER E OBIR YR LEA D
7 W 4 T second messenger T B %5 cAMP %
b A% 3 VT second messenger & L TR
ELTWATERLADD LLTW5, FoAZW
B & R—8F & 3, MR cAMP o Rt e
ARSI VIEHRRT EBEINER, a5 —»
v EWSWE % F-T adenyl cyclase ¥ £ i
EHEXE5 MM cAMPEENR LA L = 4
IVEBENEPZ-THEIE RS S ENEH IR
o, BFEREERACNER e o MBI A& « DRI
ER L TR I L E U, BoEEsTiic
Lo THiRaE &4 L T\ % adenyl cyclase @
BEAEESh, ZOKE CAMP BEDE T 2%

BEFN614E 5 A 251
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Tel, LAZ IV THEELLRSD,

EH L CAMP KBl 5830 & LTt 19754
IZ Patrick 5*9%% mouse lymphoma L5178Y cell
IZ sodium diatrizoate % fn % 7B i # fa A o
cAMP EOHEMMBBD bhic L BEL T35,
JIIB &, EH 6 cAMP DERIIZEENC DT I
FCAMP #HIE LTz, ZhITZEFO, #EE Hea3
Mmigr o cAMP BE MBEABE Y KL T
BEFELTCNBZ EITd ST,

N BTlk, cAMP oE &4 E LT—FL
Tz > 7e DX L, EH 51k cAMP BE 335
HHRS LY 30 ETREBRR. 1%L T oMt
FRCABRLETERE LT\ 5,

bhbho4&EORY A vickE TS cAMP
ETERL T, ¥ cAMP DfEEHE TH
HBARXY vEkEELLDIPES BT
CAMP B & e 5B O LB ¢ It, R ERENE
RIS W CHERH M IC B B 2 E T 2R Lo
R L, BEFIEORMTLERYRIh-
fo. Fe2BEMEYE L CORITTY, FEREREN
34, 54, 103 THEERETYRLLOIKL
T, GBI ENCERELRD L b 1o,
T ER, BEEHARSCL Y, cAMP A3 5 H
D TCEETitbb, cCAMPBEMETFTLTW5
TEETRTHbDOLE L BRI,

k223w cAMP 0B owTid, )ik 6
DEEGDEN oL LTBH, SEE A O
RCE, EFFI10ml/kg & 33ml/kg HERETIED
HBI % DT, 20ml/kg CIRAEBIN e dv o Fod it
Bl D Te o tciod E Bl b .

Loz Erbh, BERTRETHEIRLD,
CAMP & e R 2 3 v 2IE—DOFRTH &2 OB
EhboTEBLTWAZ EMELBRT,

Bk L7tk % & cAMP & 0BIE & & @2
DR EBRES Y SbeTE LD L, BHARSE
X D ARPIERL S h, CoN B iFE
ERoOMBECEHE, BRECEEE LY
adenyl cyclase @ &AL 23 0%] 2 h, HPaK
cAMP BEDE T R L, Fhictlitv e =2
I VEEESET ARG R X BEIfFR O
IRFELTCEZLRS,
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1) 58EMIZ60% megulmine iothalamate 100
ml #1045 TREEEL G, C,, G5, RS
BAfGEl, B, 34, 54, 104, 205EwE
Lz,

¥ 1156l CAMPBREHE TH S <~ ) v
YR, FERER & OB T e,

A& v, 2ml, 5ml, 10ml, 20ml, 33ml/kg
OBEHHI T, cAMP Lt R % 3 VIZDOWT
Az L,

2)-Cs, Cy, Csix ittt R &A% BLTE
BIET L,

R vIFEFETIE cCAMP o EHERD
ote, RAARY VIEREFTRERHEBLT
cAMP {EE DK T RD I,

BF-cix, 33ml/kg DFAEROEFHELEAT
HEieag s vOFRE EANBRDOIIC,

3 Gy, Cp, Co e 22 s VIIREH I FICTA
DEEEE B,

4) cAMP & Coixfe 54 3 2T, EoHE%
Tz,

5) cAMP Lk 2% 3 vORICHBIR RS,
B, 10ml/kg oEEHITLEC L b, BER, 57,
1045 B R RS T, F1033ml/kg AR HE
#E10DICTHBAY DT,

6) HHHIOBIFARERF & LT, BfRH
EM L h, BidEe, FEEROMRE S
¥, MR oEZE iz X b adenyl cyclase DiF
AL ZIE L, T o RN cAMP OET 23K
fTel, A& I VAEBTA LR 2 LHARER
i,

AB L oE SREAE, 426, 436, 4460 FEF S
BESOBETEVTHEELL,

7 B A BRSO ICER A BB 98 B 485 B3R AS93700301
13,

FEA KBRS, AR oW BRE AR
HE WEREE, ARAFEEE boginsdg, @
BEBAEFEE AREESRCEATEROEYR
Teibic, FREBALTSh)InEt:, EA#EEY
BUdETHHERCBMLET,

X W

1) Hobbs, B.B.: Adverse reactions fo intra-

(32)

BRAESICL B A8 3 v, cAMP, HikROLH

venous. contrast agents in Ontario, 1975—1979,
Journal de. 'association condienne des Radiolo-
gistes, 31: 8—10, 1981.

2) Shehadi, W.H. and Toniolo, G.: Adverse
reactions to contrast media. Diagnostic Radio-
logy, 137 : 299—302, 1980

D KW Az, HhERE BB, B8 H, WF
A, TR, HHET, BER—, BE {5
Wag-—, b, BE @ WiHEE =2 -
VA OBIER T A2 BRAEERE, BERE
W&t 45(9) 1 1198—1205, 1985

4) Lasser, E.C,, Lang, J.H., Hamblin, A.E., Lyon,
S.G. and Howard, M.: Activation system in
contrast idiosyncrasy. Investigative Radiology,
15: 52-—S5, 1980

5) Mann, M.R.: The pharmacology of contrast
media.Proceedings of the Koyal Society of
Medicine, 54 : 476, 1961

€) Lasser, E.C., Walters, A.]. and Lang, J.H. :
experimental basis for histamine release in
contrasst material reactions. Radiology, 110:
49—50, 1974

7) Brasch, R.C.,, Caldwell, J.I.. and Fudenberg, H.
H.: Antibodies to radiographic contrast
agents. Investigative Radiology, 11: 1-—9, 1976

§) Lasser, E.C., Lang, ].M., hamonn, A.E., Lyon, S.
G. and Howard, M.: Activation system in
contrast idiosyncrasy. Investigative Radiology,
15: S1-—S5, 1980

9) Arroyave, C.M., Schatz, M. and Simon, R.A.:
Activation of the complement system by radio-

An

graphic contrast media : Studies in vivo and in
vitro. J. Allergy. Clin. Immunol., 63(4): 276
—280, 1979

10 Jile B, AL £, EhElE, E@ K-
VAR SR I cyclic AMP L e A 4 3 v
OEE), HAERSIE 42(9) 1 874—889, 1982

1) B8 &, K £, \hE e @EB=-
FEEAE G X 5 EE R RE T O KRR E
— = — FEEHEERO MG cyclic AMP & & &
2 3 v RUMEOER—, BARERSE, 43(9)
114--1130, 1983

12) Shore, P.A., Burkhalter, A. and Cohn, V.H.:
A method for the fluorometric assay of his-
tamine in tissues. The Journal of Pharmaco-
logy and Experimental Therapeutics, 127:
182--186, 1959

13) HA¥KE, HET—, BHEE:
BEHEORS, 7ra¥—, 19:

e s v
193—198, 1970

HAREREEE 468 H55



H

14) &k 45 . M Histamine Il 5 #:—Shore ¥ @
WREOWT—, BHGEH, 50 @ 263—270, 1973

15) Cailla, H.L., Racine-Weisbuch, M.S. and
Delaage M.A.: Adenosine 3',5" cyclic mono-
phosphate assay at 10~'* mole level. Analytical
Biochemistry, 56 : 394—407, 1973

16) Honma, M., Satoh, T., Takezawa, J. and Ui,
M.: An ultrasenstive method for the
simultaneous determination of cyclic AMP and
cyclic GMP in small-volume samples from
blood and tissue. Biochemical medicine, 18 : 257
—273, 1977

17) Mayer, M.M.: Experimental inmunoochemis-
try, and Ed., Charles, C. Thomas, Springfield,
Illonoio, 133—240, 1961

18) FEE & | Centrifichemd00ic X A itk # v 4 »
G, G, DOREBLLERIRIERE, B8R, VI :
23—32, 1983

19) Van Munster, P.J.J.: A turbidimetric im-

munoassay (TIA) with automated individual

blank compenstation. Clinica Chemica Acta,

76: 377—788, 1977

RELEE | MREA & £ OBEEK, PHEEE, pp.

77—87, 1978

21) Peters, G.A., Hodgson, ].R. and Donovan, R.J. :
The effect of premedication with cholrphenir-
amine on reactions to methylgucamine
iodipanide, The Journal of Allergery, 38: 74
—83, 1966

22) Brasch, R.C,, Rockoff, S.D., Kuhn, C. and Chra-
plyvy, M.: Centrast media as histamine liber-
ators. II. Histamine release into venous plasma
during intravenous urography in man. Imves-
tigative Radiology, 5: 510—513, 1970

23) Siegel, R.L. and Lieberman, P.: Measurement
of histamine, complement components and im-
munecomplexes during patient reactions to

20

—

iodinated contrast meterial. Investigative
Radiology, 11: 98-—101, 1975

24) Simion, R.A., Schatz, M., Stevenson, D.D.,
Curry, N., Yamamoto, F., Ring, P.E]. and
Arroyave, C.: Radiographic contrast media
infusion measurement of histamine, comple-
ment and fibrin split products and correlation
with clinical parameters. J. Allergy. Clin Im-
munol., 63(4) : 281--288, 1979

25) Rockatt, S.D., Crepleyvy, K.M.: (1972) con-
trast media as histamine liberators. V. Compar-
ison of in vitro mast cell histamine release by

FERI614E 5 A25H

S 14 691

sodium and methylglucamine salts. Inves.
tigative Radiology, 7:'177—181, 1972

26) BARTE BE M LEAE W b
lopamidol O MEP EESEER, K5 » +gm
REINRC X 515, 3638 L J49%, 12 © 57—63, 1984

27) Lasser, EC., Walter, A., Reuter, S.E. and
Lang,.: Histamine release by contrast media.
Radiology, 100 : 683—686, 1971

28) Brash, R.C.: Allergic reaction to contrast
media accumulated evidence. American Jour-
nal of Roentgenology, 134 : 797—801, 1980

29) Lalli, AF.: Contrast media reactions. Data
analysis and hypothasis. Radiology, 134: 112,
1980

30) Till, G., Rother, U. and Gemsa, D.: Activation
of complement by radiographic contrast
media : Generation of chemotactic and Ana-
plylatoxin activities Int. Archs Allergy Apple
Immunology, 56 : 543--550, 1978

31) Kolb, W.P, lang, J.H. and Lasser, EC.:
Nonimmunologic coraplement activation in
normal human serum induced by radiographic
contrast media. The Journal of Immunology,
121(4) : 1232—238, 1978

32) Toulaine, J.L., Freyria, AM. Pinet, A.
Thevenin, P. and Amiel, M.: Immuno-
biological effects of contrast media with spe-
cial reference to“Nonsequential Acrtivation”
of complement contrast media in Radiology :
Springer-Verlag, 1982

33) EERTCH | FWESEAPY. pp. 52—54, FILE,
w, 1980

34) Rall, T.W,, Suther, EW. and Berthet, J.: The
relationship of epinephrine and glucagon to
liver phosphorylase. IV. Effect of epinephrine
and glucagon the reactivation of phosphorylase
in liver homogenates. The Journal of
Biological Chemistry, 224 : 463—475, 1957

35) Fractionation and Characterization of a Cyclic
Adenine Rebonucleotide Formed by Tissue
Particles. Earl W. Sutherland and T.W. Rall,
J. Biol. Chem., 232 : 1077--1091, 1957

36) MR, FFEH © Cyclic AMP—IERE & ERAR.
pp. 113—115, 1977, dfliE2EH, R

37) The Role of Cyclic-3',5-AMP in Responses to
Catecholamines and Other Hormones. Earl
W. Sutherland and G.A. Robinson, Pharmacol
Rev, 18 : 45—161, 1966

38) Lichtenstein, L.M. and Margolis, S.: His



692 ARSI B exs s v, cAMP, #itkRoZEH

tamine release in vitro: Inhibition by cate- 40) FTFERE, MEEF 429 » 2 AMP : My,
cholamines and methylxanthines. Science, 161 : R, {b#EE—roBfEd® &5 Kirs, HAEREE,
902—903, 1968 19824ERKZEHE°F © 812—RB14

39) Patrick, J.C., Rengachary, S. and Melnykovch, 41 EEE, DE— EFRER IO T£BEC
G.: Elevation of adenosine 3',5-cyclic mono- w5 4 cyclic nucleotides DE#IT > T,
phosphate in established mammalian cell HAMBFESEE, 68(7) @ 16—27, 1979

strains by hypaque in vitro, 11 : 04—408, 1975

(34) BAEN%eE 5546% H5%



