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Sequential changes of plasma cyclic AMP and serum histamine
following administration of the contrast material

Takashi Kawaguchi, Hitoshi Katayama, Takao Tanaka and Takashi Tomita

Department of Radiology, School of Medicine, Juntendo University

Research Code No.: 502

Key Words:  Contrast media, Cyclic AMP, Histamine,
Human blood, Drip infusion pyelography

The purpose of this study is to estimate histamine release and cyclic AMP (cAMP) change following ad-
ministration of the contrast material in man. They could be responsible for untoward reaction of the contrast
material.

The study was performed in 97 cases in whom drip infusion pyelographies were carried out with 100 ml of
60% meglumine iothalamate.

The blood samples were obtained before and 0, 5, 10 and 20 minutes after contrast material, Plasma
cAMP was measured by radioimmunoassay and serum histamine measured by fluorometric assay (Shore’s
method).

Results obtained were as follows:

1) cAMP was significantly decreased at 0 minute compared with that of pre-administration of the con-
trast material.

2) Following administration of the contrast material, cAMP levels were significantly decreased at 0
minute and histamine levels at 20 minutes.

3) During over-all examination period, cAMP levels were increased in 19 cases (19%), decreased in 21
cases (229%). Histamine levels were increased in 12 cases (12%) and decreased in 17 cases (18%) after adminis-
tration of the contrast material.

4) Correlation between cAMP and histamine at 5 minutes was directly proportional (y=0.021x+0.033,
r=0.217, p<0.05).

5) Correlation between cAMP level of pre-injection and that of post-injection period was inversely pro-
portional. Cases with higher cAMP in pre-injection showed decrease of cAMP in post-injection period. Cases
with lower cAMP of pre-injection showed increase in post-injection period.

6) Correlation between histamine level of pre-injection and that of post-injection period was inversely
proportional as seen in cAMP levels. Cases with higher histamine of pre-injection showed decrease of histamine
in post-injection period. Cases with lower histamine of pre-injection showed increase in post-injection period.

7) Relationship between cAMP and histamine levels in pre- and post-injection of the contrast material
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showed no definite evidence of correlation. It is quite interesting to speculate that homeostasis of cAMP and his-

tamine are maintained by feedback mechanism.

8) The pathogenesis of contrast material reactions was thought to be cornplex and further evaluation

should be followed.
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Table 1 Plasma cyclic AMP (cAMP) level and serum histamine level, pre= and post-administra-
tion of the contrast material in 97 cases

cAMP (pmol/ml) Histamine (pg/dl)
No pre 0 5 10 20 pre 0 5 10 20
1 21 19 24 20 22 0.46 0.73 0.56 0.58 0.46
2 27 24 24 23 26 0.62 0.70 0.56 0.31 0.24
3 25 24 25 22 24 0.34 0.13 0.23 2.24 1.30
4 23 24 25 22 26 0.29 0.33 0.23 0.20 0.44
5 22 7 28 26 26 0.24 0.54 1.99 0.40 0.50
6 19 21 21 24 23 1.06 0.83 1.00 1.22 1.15
7 13 17 15 14 15 0.61 0.28 0.33 0.30 0.23
8 21 22 21 20 21 0.47 0.65 0.56 0.60 0.53
9 34 35 35 35 37 0.73 0.22 0.44 0.55 0.84
10 17 20 21 23 21 0.30 0.51 1.07 0.47 0.27
11 15 16 17 15 17 0.51 0.27 0.63 0.18 0.34
12 21 21 23 23 22 0.27 0.43 0.35 0.47 0.22
13 26 29 28 28 29 0.91 0.42 0.61 0,24 0.27
14 14 16 14 17 18 0.25 0.32 0.30 0.56 0.14
15 15 14 14 14 12 0.80 0.44 0.69 0.39 0.54
16 15 16 15 10 16 0.26 0.17 0.64 0.30 0.96
17 20 16 24 22 21 0.88 0,37 0.67 0.37 0.76
18 21 19 19 19 18 0.58 0.59 0.58 0.54 0.46
19 19 17 21 21 19 1.21 0.56 1.06 1.12 0.49
20 18 8 18 15 16 1.36 0.72 0.58 0.77 0.55
21 20 18 18 17 19 0.67 0.43 0.81 0.46 0.53
22 21 16 15 15 16 0.56 0.65 0.67 0.83 0.64
23 20 20 20 19 21 0.66 0.40 0.54 0.53 0.72
24 15 13 13 12 12 0.44 0.67 0.43 0.56 0.55
25 17 13 13 13 13 0.27 0.56 0.24 0.39 0.27
26 23 21 25 21 22 0.21 0.26 0.42 0.34 0.24
27 17 16 17 21 15 0.48 0.16 0.54 0.84 0.77
28 17 14 13 15 14 0.56 0.29 0.35 0.49 0.68
29 12 13 12 15 13 0.27 0.21 0.52 0.37 0.18
30 23 19 19 20 18 0.41 0.42 0.30 0.39 0.16
31 17 16 16 16 17 0.55 0.60 0.56 0.38 0.31
32 16 15 17 16 15 0.35 0.50 0.44 0.37 0.18
33 18 16 18 16 17 0.68 0.52 0.79 0.34 0.44
34 19 18 19 17 16 0.75 0.19 0.52 0.30 0.36
35 15 13 12 13 14 0.27 0.44 0.32 0.56 0.42
36 21 19 19 21 19 0.44 0.48 0.46 0.40 0.40
37 29 24 24 25 24 0.11 0.24 0.29 0.18 0.55
38 21 27 26 25 2 0.37 0.27 0.80 0.33 0.27
39 23 24 23 23 22 0.19 0.18 0.29 0.21 0.23
40 29 26 25 29 26 0.22 0.42 0.32 0.56 0.35
41 25 24 22 23 23 0.23 0.48 0.43 0.25 0.28
42 24 25 26 28 27 0.27 0.20 0.38 0.37 0.28
43 25 25 25 23 24 0.28 0.30 0.51 0.22 0.29
44 21 21 24 21 23 0.40 0.23 0.27 0.28 0.40
45 22 23 23 25 24 0.36 0.49 0.43 0.30 0.55
46 35 34 33 36 36 0.35 0.14 0.29 0.36 0.31
47 20 20 20 18 19 0.42 0.65 0.55 0.49 0.28
48 19 20 20 18 17 0.39 0.43 0.34 0.45 0.35
49 38 33 33 34 32 0.51 0.60 0.59 0.45 0.42
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Mo pre 0 5 10 20 pre 0 5 10 20

50 19 20 21 22 21 0.50 0.72 0.40 0.50 0.39
51 19 21 17 19 13 0.35 0.41 0.27 0.30 0.36
52 25 25 26 25 25 0.29 0.27 0.67 0.41 0.37
53 27 25 26 27 23 0.74 0.63 0.63 0.76 0.78
54 20 21 19 20 21 0.35 0.43 0.51 0.35 0.53
55 21 17 17 21 8.1 0.55 0.39 0.41 0.51 0.41
56 30 27 26 25 24 0.38 0.55 0.48 0.43 0.31
57 13 11 15 17 16 0.35 0.34 0.12 0.30 0.41
58 22 23 23 24 24 0.46 0.46 0.44 0.42 0.44
59 20 18 22 21 20 0.32 0.42 0.52 0.40 0.20
60 21 25 24 28 29 0.31 0.35 0.42 0.35 0.29
61 14 16 15 15 16 0.57 0.33 0.29 0.34 0.19
62 16 19 19 18 20 (.40 0.74 0.23 0.25 0.23
63 13 14 15 15 16 (.52 0.53 0.63 0.47 0.45
64 23 22 22 25 21 0.41 0.16 0.51 0.29 0.31
65 19 17 23 23 19 0.13 0.16 0.11 0.27 0.22
66 17 17 18 18 22 0.32 0.33 0.48 0.37 0.25
67 18 18 19 16 15 0.24 0.14 0.12 0.82 0.29
68 19 27 22 23 25 0.12 0.12 0.12 0.12 0.58
69 28 24 19 25 24 0.24 0.79 0.58 0.41 0.12
70 14 11 12 16 15 0.12 0.12 0.82 0.12 0.12
71 16 15 16 16 15 0.12 0.12 0.12 0.61 0.12
72 18 18 18 20 17 0.23 0.12 0.56 0.12 0.51
73 19 16 19 21 17 0.12 0.70 0.12 0.12 0.12
74 39 34 23 26 28 0.46 0.14 0.12 0.12 0.15
75 15 19 23 19 17 0.31 0.27 0.71 0.41 0.32
76 21 23 21 23 20 0.84 1.18 0.31 0.53 1.18
77 16 17 16 14 14 0.17 0.58 0.25 0.20 0.28
78 27 20 26 24 29 0.27 0.34 0.21 0.28 0.27
79 16 16 14 13 13 0.41 0.85 0.25 0.38 0.37
80 27 24 25 27 26 0.26 0.79 0.50 0.69 0.28
81 17 14 17 16 17 0.68 0.49 0.33 0.44 0.21
82 14 15 15 16 16 0.45 0.38 0.35 0.41 0.39
83 35 34 34 35 34 0.65 0.58 0.25 0.44 0.24
84 18 16 19 18 18 0.47 0.42 0.53 0.48 0.88
85 26 23 22 25 23 0.29 0.37 0.14 0.15 0.29
86 31 25 26 27 26 0.36 0.49 0.19 0.28 0.34
87 12 13 12 11 11 0.29 0.38 0.23 0.23 0.16
88 18 16 16 15 18 0.70 0.62 0.78 0.54 0.55
89 23 22 22 23 20 0.30 0.35 0.33 0.59 0.31
90 24 20 22 23 20 0.18 0.21 0.39 0.47 0.35
91 13 15 14 15 14 0.37 0.38 0.32 0.50 0.41
92 27 22 24 22 24 0.42 0.23 0.36 0.19 0.26
93 15 14 15 15 17 0.52 0.13 0.24 0.40 0.18
94 22 21 22 22 23 0.96 0.55 0.40 0.43 0.32
95 26 22 24 25 23 0.43 0.25 0.33 0.39 0.16
9% 15 14 15 15 16 0.11 0.20 0.63 0.11 0.11
97 18 18 20 19 18 0.32 0.39 0.50 0.32 0.51
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Table 2 Plasma cAMP level and serum histamine level, pre- and post-administration of the contrast material
in controls

c¢cAMP (pmol/ml) Histamine (ug/dl)

No pre 0 5 10 20 pre 0 5 10 20

1 14 12 13 10 11 0.84 2.02 0.67 0.89 0.27
2 19 19 22 23 20 0.72 0.75 0.47 0.50 0.87
3 20 17 15 15 15 1.02 0.58 0.51 0.51 0.61
4 14 11 13 11 11 0.66 0.66 0.92 0.73 0.79
5 16 16 14 12 12 0.36 0.70 0.41 0.91 0.92
6 19 23 16 16 17 0.79 0.75 0.48 0.58 0.73
7 15 12 13 12 14 1.03 0.63 1513 0.97 0.66

Table 3 Average and standard deviation of cAMP levels following administion of the contrast material in

97 cases
cAMP
pre 0 min 5 min 10 min 20 min
average S.D. average S.D. average S.D. average S.D. average S.D.
20.8 5.7 19.9* 5.4 20.4 5.0 20.6 5.3 20.2 5.5

Significant %P <0, 01

Table 4 Average and standard deviation of histamine levels following administration of the contrast material
in 97 cases

Histamine
pre 0 min 5 min 10 min 20 min
average S.D. average S.D. average S.D. average S.D. average S.D.
0.435 0.237 0.421 0.204 0.461 0.260 0.431 0.269 0.397 0.233
Table 5 Average and standard deviation of cAMP levels following admini-
stration of the contrast material in controls
cAMP (control)
pre 0 min 5 min 10 min 20 min
average | S.D, |average| S.,D, |average| $.D. |average| S.D. |average| S.D.
16.7 2.5 15.7 4.4 15.1 3.2 14.1 4.5 14.3 3.4
Table 6 Average and standard deviation of histamine levels following admini-
stration of the contrast material in controls
Histamine (c¢ontrol)
pre 0 min 5 min 10 min 20 min
average [ S.D. |average| S.D, |average| S.D. |average| S.D. |average| S.D.
0.774 1 0.230 | 0.870 | 0.511 | 0.656 | 0.271 | 0.727 | 0.200 | 0.693 | 0.216
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Table 7 Time sequential change of cAMP

0 min 5 min 10 rmin 20 min
increase 32 (33%) 37 (38%) 36 (37%) 38 (39%)
decrease 54 (56%) 37 (38%) 42 (43%) 49 (51%)
same 11 (11%) 23 (24%) 19 (20%) 10 (10%)

Table 8 Time sequential change of histamine

0 min 5 min 10 min 20 min
increase 52 (54%) 48 (50%) 43 (44%) 38 (39%)
decrease 41 (42%) 45 (46%) 47 (49%) 50 (52%)
same 4 ( 4%) 4 ( 4%) 7 (7%) 9 (9%)

Table 9 Changes of cAMP and histamine during over-all ex-

amination period

cAMP Histamine
cases LAt cases L
cent cent
increase 15 {19%) i2 {12%)
decrease 21 (22%) 17 (18%)
increase o ‘
and decrase o7 (59%) 68 (70%)

T8 (7%) THb, 20T, 3861 (39%),
5081 (52%), 961 (9%) Thoitc. Wilcoxon
BEx ARG Tk, EREI0% LT 204+
TRAROETEA2EDR. Tiobb, 200E
Tike A% 3 VIXBESAEC S L CEEY =T
HExRED=. Lnl, 04fE, 544E 105E
Til, BORDOEICIIBEEEIRDI - 1.

(2) 2% @ L CofRt

B LAfE B LT, 004, 5418, 1078,
205 ED LW % LT g% 47 o7 (Table
9.

cAMP [z oW THET % &, £FME@ELT,
LN LT BiEEY A Licb o198 (19
%), EfEi%x Licd o214 (22%), B X

881—(59)

AfEAZ R LY, EELZR LD Licd 05741
59%) Thot:. —ETHE[LTLES DI
786 (81%) TH-Te.

EAZ I VROWTHRET S L, &REEZEL
TEREINHCHE L CREXR L b orkizfl (12
%), EEZR LI O178 (18%), ik x
DEfERRLIch, EfEER LD 01686 (70
%) THole. —EITHeAZ I VHEEYRL
7% DI80H (82%) TH- 1.

cAMP B e A2 3 v dio, Bl X b &l
ALY, EExF L) 3 5EMAMEER Y
Bz T, 2Oz L X hlZEOLERH A X W
T ENEH BRI
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Table 10 Correlation between cAMP and histamine
pre 0 min 5 min 10 min 20 min
Correlation coefficient +0. 0562 +0.2168 +0.0411 0.0595 N
Level of significance 58.439% 3.293% 68.958% 56.241%
N.S P<0.05 N.S N.S
3) cAMP rERX#% 3 &AM e
(1) == ¥ ERAR S BANN TO cAMP iy I .
eAx i viEDHEE] (r=0.217, p<0.05)
AW i cAMP ez 3'v iy nur
Bt L, Table 10RF &L, 5HMETO
SZEDOHBEEEDL. Tisbb, cAMP 0%k Loy o )
BreAx's vOBLEOMCIE, HBIFE ) . -,
0.217, fabf¥3.29% T, y=0.021x +4-0.033c[al o °%.%3 38 dg
REh, AROEOHBEGYRD L (Fig. 3). e B FS
5AMETIE, cAMP 2EERNCHBILTK &< B T
THTHION, eAx I VHARELERTHZ $
EERRLTWAS, Fi, vAx I VISRt _033?52.0 e STz =68 RA =30 =16 0d 32 55 5o
BLTAELEHT B0, cAMP ik %< o8
TET52 L% RLTWS. 040{HE, 105{H, Fig. 3 Correlation between cAMP and histamine

204 BT BT, ThEh FEIRE r 120.065,
0.041, 0.060& 72V, HatFHicH R DIEBIBIMR
HADDHT LN TERD 5T,

(2) =2— VEFHESRTTO cAMP 2'e A
%3 v

EEHBRERTO cAMP ez 3 vi0if

at 5 minutes

QO: one case, ®: more than 2 cases

Bitaid 5 &, MHBERE r 130.015L 7D, H
BOMHBBIREED Bz L TEEh ST |G
BT cAMP {EAEEME, eAx 3 v EE
ERTE, HBVIMEELTTY, OB

Table 11 Correlation between cAMP in pre-injection and histamine level in post-injection period

pre 0 min 5 min 10 min 20 min

Correlation coefficient +0.0292 —0.0895 —0.0010 +0.0014

Level of significance 77.6% 48.3% 99.2% 98.9%
N.S N.5 N.S N.S

Table 12 Correlation between histamine in pre-injection and cAMP level in post-injection period

0 min 5 min 10 min 20 min
Correlation coefficient —0.1540 +0.0374 —0.0447 —0.0124
Level of significance 13.2% 71.6% 66.4% 90.4%

N.S N.5 N.S N.S
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Bdohhichoto., i, HEHTe A X 3 VERN
BVEEBE, cAMP § BERXTRTH, H5VIHE
fExmTh, ZoOMELERDdBRLED k.

(3) cAMP fifd v A % 3 vOEE)

ERHEED cAMP {BiziT 58 5Eoe
AR 3 vOEREOMBRBE Li: (Table 11).
0 MB35 1) B AHBHEREL r 120.029C, 5 5 fE Tik
—0.090, 104-ETI%x—0.001, 204Ci10.001
Thote. ERD AR I vOERHE, B5H
O cAMP {H & 3HIBIBIRERD B Z Lix TE
Mot FTiokhh, BERO cAMP fEixErE# O
AZ I VOERHEEE L2 EDEA L.

(4) v Az 3Iviifie cAMP OZFE)

EEHB GO e A 2 3 ABERKT 5 5H0
cAMP DZE) & OHBIBIGR % #E Lic (Table
12). 0l it 5 AHBAREL » 12-0.154T, 5
S ETI0.037, 100fETix—0.045, 204 T
—0.012THh - fz. BEHD cAMP OFF L, #
Lfijoe Az 3 AHEGAEBIBIRA RS S 2T
T&lehote. Tibb, BEMOeAx I /B
REHED cAMP OZEBHEBIE Lis\ 2 &2
L7

GE WExEHLTRBL, =2— FEEHA
WEHEAT O cAMP fE L LTeAx 3 v {HIE, #
EHEAHH BT, vA2 I vOEHELT
cAMP OZEhCIX, 4 EOFER Ci3HEBIRER %R
DB LR TED 5T

4) EFHIRESCLSB cAMP OZEH)

BEANR ST BHID cAMP fHAEEEHE, Wi
CEET 502 ZREMIC ST BE Lz (Table
13). 04MEcit, r=+40.360, p<0.001 (y=—

883—(61)

0.175x 42.810) cHE O ADHBIBIREZ D

(Fig. 4). Tigbb, #ETHHO cAMP fHH
FE 2 R TIEAI I B 5 0 MEAMEEE 7 B B
5\, cAMP RifE M MEM &R HEFILR 58 0
D EE L e B = L AVHIBE L,

Change
pmal/mi
8.0r o
y=—0.175x+2.810
(r=—0.360, p<0.001)
ar . o o
° o °
IJ.E-.-..; o e 0 oo o °
Teelg e -
“ s o -8 @ .
[ L @ e
—=2.8 . @ o e oo
ce oo o o =
e o oo
—6. 4| 2
@
—10.0% " nl n L L . . —_—
120 147 17.4 201 228 5.5 28.2 30.9 336 363 39.0
cAMP
pmol/mi

Fig. 4 Correlation between cAMP level before
and right after administion of the contrast ma-
terial

Q: one case, @: more than 2 cases

543l T, r=—0.482, p<0.001 (y=—0.262
x+3.110) THEDAOHBBERYRB» = (Fig.
5).

104{& ¥, r=-—0.383, p<0.001 (y=—0.197
x+3.908) cRERCAR D ADHEBIBSRE D e

(Fig. 6).

204fEC %, r=—0.366, p<0.001 (y=-—0.217

x+3.841) cHED AOHBIERER» I (Fig.

Table 13 Correlation between cAMP level in pre-injection and cAMP level in post-injection period

0 min 5 min 10 min 20 min
Correlation coefficient —0.359%4 —0.4818 --0.3831 —0.3657
Level of significance @@ ' [@] E@ZI
P<0.001 P<0.001 P<0.001 P<0.001
y=—0.17508=« y = —0.26202x y = —0.19718« y = —0.20981«
+2.81041 +5.11047 +3.90847 +3.84071
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Change
pmal/ml
8.0 °
y=—0.262x+5.110
L° (r=—0.482, p<0.001)
@ oo
3z @ LI ]
- o o e08 oo o
e84 o 08 o o L @
* o e e esee-se Cc e
a o o TTe.__ e °
16 s o ocoow o @ o
@ @ . S
. o o o o o —""—_“
e o -
—6.4} ?
o
-1.2r
Ly T S T T S S S . |
120 147 7.4 2001 228 255 28.2 30.9 336 363 39.0
cAMP
pmolmi

Fig. 5 Correlation between cAMP level before
and in 5 minutes after administration of the
contrast material

O: one case, ®: more than 2cases

Change
prmel fml
100 @
° y=—0.197x+3.908
B (r=-0.383, p<0.001)
o o o - e o o
30 o o o
“ e o o e 0% 0 O L0
“‘cru_‘_uoo ° e o
s o G oeo s o . o
-1.0 © e oow Gva_e
o o8 o0 o - o e
o o - o o a LX) -
o o L o L
—5.0b @ o
o
=9.0
=13.08_ . . A . L
120 147 174 207 228 255 282 30.9 336 363 39.0

cAMP
prmel/ml

Fig. 6 Correlation between cAMP level before
and in 10 minutes after administration of the
contrast material

O: one case, @: more than 2 cases

R

EYHB S LY, 2Fichic) cAMP §j
{6 &z OZEENT AOMHBBIR 2R v, Thb
H, cAMP [ EESIN, #WEHRET +5
L, —J, cAMP FifEAMEVIESITIX, #5H

HAESRM IR &M F402% Hos

Change
pmalfml
8‘0[ e y=—0.210x+3.841
. (r=—0.366, p<0.001)
L] o
38F @ o @ L] B
L] o a o
o e 8 -] - a
;“b‘o-_t“ »e 0 o
TFe.n v o a
=045 o e ® TTeea_ e ] o
c oo e o i -t
® o a0 ° s o | Te-o
—aof T :
o L]
—8.8
-]
L T L T S T A S Y
120 W7 1.4 21 28 B35 BZ W09 BE BI B0
cAMP
prmel/ml

Fig.7 Correlation between cAMP level before
and in 20 minutes after administration of the
contrast material

O: one case, @: more than 2 cases

mlieBs EMHBLA.

bhbhi, cAMP Fiffic>WTBHIOH %
ey, BEROEB OV TR M. T
Tebb, FHfEN HE1/38D A% b D% bR
ELT, £hibh HEVLOVEMER, Bvdbo
YEEFO SHwy TR L. i, 1/2
SD, 2/38D iz o\ T T te.

(1) 1/3SD @5 (Table 14)

EEFC\NT, tBRERTTS &, 0fETIE
R0, 1 6 EL T i CE SRl il LT FE K
TR, 54H, 104E 20T, 5
AifE & B LT, bk 1 T TRERET
BT,

(2) 1/2SD @3] (Table 15)

1/35D [@AI LMk, BEEFFCH\VT, 580
fEEHB LT, FRRET 2D

(3) 2/3SD J@%5I (Table 16)

1/3SD J@ji, 1/28D FER & Ftke, HEEFE s
W, EEFELIEELT, FELETEYE D
160

LasLiedi b, BRI 2T &ex b, &
EREDS, BeFfhic, BRGHEELIELT, Mk
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Table 14 Average and standerd deviation of cAMP in group with 1/3 8D
cAMP (1/3SD)
pre 0 min 5 min 10 min 20 min

pre \--..__ average | S,D, |average| S,D. |average| S.D. |average| S.D. |average| S.D.

low : - . o

18> (37cases) 15.6 1.8 15.2 2.4 15.9 2.6 15.7 2.6 15.8 2.4
intermediate @ @ '

19~22 (30cases) 20.3 1.1 20.4 3.1 91.2 2.8 91.3 2.9 20.4 4.1

high EE L] * & * "
23< (30cases) 27.6 4.5 953 4.5 o5 3 3.9 25.9 4.2 95 5 4.5

Signiticant %k % : P<0.001, %% P<0.01
@ P<0.1
Table 15 Average and standard deviation of cAMP in group with 1/2 3D
cAMP (1/2SD)
pre 0 min 5 min 10 min 20 min

pre \“--h average| S.D. |average| S.D. |average| S.I). |average| S.D. |average| S.D.

low
17> (30cases) 15.0 1.6 15.1 241 15.3 2.6 15.4 2.7 15.6 2.5

intermediate , .

18~ 23 (43cases) 20.3 1.6 20.0 3.6 20.9 2.8 20.7 3.1 20.0 3.8

high EE 2] % *E *%
24< (24cases) BT A4 e | 45 |0 | 40 | s | 42 |5 | +3

Significant s %% ! P<0.001, %% :@ P<0.01

Table 16 Average and standard deviation of cAMP in group with 2/3

c¢AMP (2/3SD)

pre 0 min 5 min 10 min 20 min
pre \..._____ average | S.D. |average| S.D. |average| S.D. |average| S.D. |average| S.D.
165 (]g‘;ases) 4.4 | 1.3 | 149 | 2.1 | 15.0 | 2.5 | 14.8 | 2.1 | 151 | 2.1
e samte 1 20.0 | 2.0 194 | 37 20,4 [ 3.2 [ 2.5 | 35 [ 197 | 40
high kEE T *® %
25< (22cases) 1 43 g5 | 45 s | 41 | 2p9 | 43 | o68 | 43
Significant # %% ! P<0.001, %% P<0.01
B ERADB ENTEIh ST BHEHZDICER) 350 KRR s\ T B
5) EFRHIERSCLBZERY I VOER L7z (Table 17), 04MEici, r=—0.642, p<
4 LRSI AR ST 5RO v A 2 3 vEN 0.001 (y=-0.661x+0.273) cHiED ADHHBI
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HAREE g SR W42 B o%

Table 17 Correlation between histamine level in pre-injection and histamine level in post-injection and

histamine level in post-injection period

0 min 5 min 10 min 20 min
Correlation coefficient —0.6419 —0.5428 —0.5025 —0.5622
Level of significance [0.00% | [0.00% | 0.00% | [0.00% |
P <0.001 P<0.001 P<0.001 P <0.001
y = —0.66145% y = —0.67687x y = —0.62004x y == —0.61243x
+0.27330 +0.32021 +0. 26601 +0.22858
Change
1 Change
f;l_n eldi
1.75p &
y=—0.677x-+0.420
03F ° o (r=—0.543, p<0.001)
3 . 1201
e W ae o y=—0.661x+0.273
e :L"‘%:' I (r=—0.642, p<0.001) i
° 0% % Ful 0% 0.4},
. o o o @
—o.6k L o"“m N \“\“‘?... @ 0.000 L
. oo 5 e T L.
a0 ¢ o = - = ;S;‘Qggg:' ) ‘
| . . —0.27+ e L ° %o :55"‘--"‘0__““_ ‘
B e Y T B R R W T TR S —osl, - —_— A P B e
Histamine 011 024 036 049 061 074 08 089 1.1 12 13
Lag /| Histamine
g./dl

Fig. 8 Correlation between histamine level before
and right after administration of the contrast
material

O: one case, ®: more than 2 cases

BitR &Rtz (Fig. 8). Tibb, HET5HE0
b A 2 3 VESREZ R IEGEEEE 0 4
EELLS. HH VL, eAZ I VHIEMEREY
ATEFEE LSS 0 0 ENEEL /5 2 L xRS
fe.
55 ETH, r=—0.543, p<0.001(y=—0.677
x+0.320) (Fig. 9), 104fcd, r=—0.503,
p<0.001 (y=—0.620x+40.266) (Fig. 10), 20
HETDH, r=—0.562, p<0.001 (y=—0.612x+
0.229) (Fig. 11) Tk b, £EMTEROAD
BRI R R ST,

cAMP LRI, eA 2 VDWW ThikDEs
DO R T, A% 3 VEfE SRS

Fig.9 Correlation between histamine level before
and in 5 minutes after administration of the con-
trast material

O: one case, @: more than 2 case

e E iR R TEA T, #HEBETT 5L,
—7, eAzx 3 VEHEAME EAY R TER T,
BEBE s o LB L,

bhbiik, cAMP LERE, A& 3 VHifE
CoWT BN HTR T, 5RO Ehicow
THER X k. cAMP L[Elgkic, 1/3SD, 1/2SD,
2/3SD = hZhic o THE Li-.

(1) 1/3SD J@%5I (Table 18)

EfERf BT, 04, 57ff, 10/, 20
SETXTEB T, EREKR.IZLUTeT #5
AfEwCHB LT, ARRETYADL. —7, &
fERETIL, 0 METIIERR0. 1% T, 5218,
1071H, 20fECuk 1 B FireT, #ERiEtE
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Change
rgfdl
1.80r o
y=—0.620x+0.266
1391 (r==—0.503, p<0.001)
0.871
o o
°
0.38 o %one N
- o e
& -ao8 "o © o L)
o o oHad®
@ o oh Bs locino we o
o 8 VI [Jaitte -] o
=0.06F @ °, o Tastfi.
e L] : e ~= -
a © ‘"“--.__
° o ~——
=0.67, A L L L "
011 024 03 049 06 074 086 099 L1 124 136
Histamine
g/dl

Fig. 10 Correlation between histamine level before
and in 10 minutes after administration of the
contrast material

O: one case, @: more than 2 cases

BLT, FELHBERDE.

(2) 1/2SD J@%| (Table 19)

1/3SD JERI & ke, BERC s TR HiE
EHBLT, ARRET2RD . F-EENT
3, HEERIRDT LA L.

(3) 2/3SD J@%I (Table 20)

1/3SD J@Rl, 1/2SD FERHI & RigickEREx B,
RER 3 W TRERIE & B LT, ARLET
Dl ¥, EERTI, BEEEkSC
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Change
#gldl
0.95p o
y=—0.612x+0.229
. (r=—0.562, p<0.001)
0.61F,
° °
" ®
0.251 H
b ®6 0 ™
"o o o a
T T % g b
e
=0.10p onoao‘no:g a:'an.“_oa °
o, ° a™ -8
& o See
o w e "-,q_‘
—0.46 L) S,
o o ‘
o
—0.81%, . L n L L L P
011 024 036 049 061 074 08 0% L .24 1.3
Histamine
Mg el

Fig. 11 Correlation between histamine level before
and in 20 minutes after administration of the
contrast rnaterial

O: one case, @: more than 2 cases

EDHIB L.

A Z I VTR, BAMETIC LD,
LRI\ T, AOHBIBIRE BT 52 &
NTEk. Tihby, vAZ I VHlESERER
LB\ Ex RTER Tk, REBET T3
L, =75, A% 3 vHEIME ME 2 RIS ©
13, BEEF B VRS R,

6) EBIfEAHREMORE

ITHEGIC 3 LT, 60% meglumine iothalamate

Table 18 Average and standard deviation of histamine in group with 1/3 8D
Histamine (1/3SD)

Pre 0 min 5 min 10 min 20 min
pre \m...__ average | S.D. |average | S.D. |average| S.D. |average| S$.D. |average| S.D.
low . . . .
0.35°> (44cases) 0.252 [ 0.074 | 3yg | 0172 | o jos | 0318 | oo | 0.327 [ oo, | 0.209
0‘363-?;)2;"?;(;1:;%) 0.430 | 0.045 | 0.455 | 0.204 | 0.422 | 0.154 | 0.403 | 0.153 | 0.389 | 0.169
Hgh 0738 | 0.212 |\ o | o.28 | r o6 |1 o2 | |20
0.52< (27cases) 0.505 0.557 0.519 0.508

Signilicant %% % ! P<0.001, %% : P<0.01
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Table 19 Average and standard deviation of histamine in group with 1/2 5D
Histamine (1/2SD)

Pre 0 min 5 min 10 min 20 min
pre = average| S.D, |average| S.D. [average| S.D. |[average| S.D. |average| S.D.
IDW k¥ *% L L) *
0.31> (35cases) 0.229 | 0.066 0.342 0.186 0.438 0.349 0.352 0,181 0.309 0.173
intermediate B
’ . - . : .32 : 0.2
0.32~0.55 (39cases) 0.420 | 0.067 | 0.432 | 0.185 | 0.415 | 0.152 | 0.443 | 0.322 | 0.393 214
high L R ] LR R ] LR ) *
I 2
0.56< (23cases) 0.3 ;210 0.521 0220 0.573 gl 0.532 Lo 0.538 i
Signiticant  x %% : P<0,001, %% : P<0.01, % : P<0.05
Table 20 Average and standard deviation of histamine in group with 2/3 SD
Histamine (2/3SD)
Pre 0 min 5 min 10 min 20 min
pre s average| S.D, |average| S.D. |average| S, |average| S D, |average| S D,
low % T3 T *
.19 .1
0.27> (26cases) 0-207"{0.061 0.340 0.213 0.424 0370 0.358 0-134 0.311 0:1%7
intermediate . : 2
0.28~0.59 (52cases) 0.410 | 0.087 | 0.420 | 0.172 | 0.430 | 0.184 | 0.432 | 0.293 | 0.385 | 0.200
thh LT P P W
-y 0 0.229 2 . 1, 26 i ), 29
0.60< (19cases) 1.816 | 0.206 0.533 0,22 0.595 0.227 0.528 0, 267 0.548 0,294
Significant sk % I P<0.001, %% @ P<0.01, % : P<0.05

100ml % A C A E T R R ME L T L
P, BWERART-b O 45N (W4%) TH
»tc. Table 1 io3siF BEEM24ES L s %, TEB
ATERD, EFIS2AIER, MEGARIERETH
otz ULh LEBEEARERET, »oEk
fcmEfE L.
5 E

1) 3— FEEAOERY = VEEERICON
T

Thompson  Walton'® [3AR% HuT, diatri-
zoate, methiodal sodium FEA#, FIRIMA D
e A X § VERRIEL, EARNCESTERRE
BEBbdirhoic. FOEBELT, =— FE¥
FreRxzx 3 viEEHERCBILTIE, eAx Y
MR L b, TR EhTLE S I

ChEBEReAx I v ERELTRB I -1 LE
Z T3, Peters 5913, [LEREHA ThHS
methylglucamine iodipamide % 10fER] TR,
BEBOMmPe A & 3 YEDELERI. &
Bk, 3SAMED, 4 AxHEM, Y 3 AWZEL
Minhote. LosLishis, BHFRHEBN S -7
1Pl SR i L <, 2@ R L L#E
LT\ %, Brash, Rockoff 5%, i LR
1, 60%, meglumine iothalamate % #5-L 7o
STHREGICIEA 5 e Tl e A % § VEDJEY
FoTwd., FORRMAF ez 3 viEMER
Bizb DL, T E5ATHY, 2 NEEAEL,
B B eh e ot b, = — FERAR
Er kb mie A x 3 VEREER R
BROWLOLEEELTWS. Thickb L,
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O BRMmoREICRERD S0 Tl tEL
T3, HBEERE 5 5 CH M7 - 72235, B
WAl XD e Az 3 v B 0 it 5 48
FEF 0T ERX B TCE s DTkt
», @ {ERAL BRI IOEN AT, ¢
AR 3 VR DI O TRV, B EEKL
BIfEB R AT, eAx% 3 v ERNRE 3k
HrH sy, EFRZELEVHETh-icied
2, EABALRED SO TREWE, @ M
FeAz s v EETEBP O 223 vigk %
TFREC M Ui o e Tikin i LHEZR LT
5. Riso oA X a8, EEREIERAN
HBE Lo e 2 & § vOREEZ LCEike
AR I VOREPLETHS E LT3,
B0 7y o KB % i in
vitro DERTHEEH it e A & I VIEEER 2
HBH T ERTENE, F - sodium iothalamate |3
sodium iodipamide, sodium diatrizoate, sodium
acetrizoate |ZHF LT, v A & 3 viEHEHEMA A
T slcl LRFHEND TS, Lasser 572253,
REMACT in vivo OREBRITI, BEH
REROHEEREHEI DD OO A% § Vil
Bk, 19DATEY—27L7h, 3~44TET
A EBZ ERR UL, HHiReRs I vaEE
DEVEHRTHBFHEOMi» b v I A2 85 %
i, KMy Ak AvTie, KLy »5—
TARBGCT, JEREBIRD B \ 2 IHBIR X b
FZEALT, FFERD 5\ 2 E0ED S iR
BxfTot. XbRBELBABEOEMARET S
DTH, 2BHEITEATS I, 39RHMTR
TREY B DA% I VIEHNSZ B LE
FEL TV 5. Seidel 52 ke FUARKHLT, b
hbh Rk, Ry v 7A2EBT, vAx3
vOEBENEL, £iEflicexs 3 v R
»io, Thebbezrzx i vigbc Lo Tk
AL, ¥eLTr—2rEih, 200 TETIRDL
B LERELTS,

L, bhbhiiz— F&EFH L LT60%
meglumine iothalamate 100ml 2\ T e A & 3
VOEBEEH L TE N e Rz I v LEYS
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FEFICBD e oo, ZOT L3, Brasch &4
BRTWBZ &L, HHLcER oA & 1
BLT, A% 3 VBN Toiodd bE s
bhz. bhbhid, HFCOHEIZTE > T
R\, EEHIEE G X ) 9TEMIF80H (82%)
%, FEAERILhvECh, BE5E# 0L
fH, 5AMEEHVTLLR EFE[EED T3
Z &L, =2 FERACGR e A 2 3 R A
HHTEXTFHELT VWS, BROFE TR~
&<,t2¥~/®ﬁ+wﬁibmﬁkﬁﬁéﬁ

BIZNEMC X b B p2%, = — FEEH IR
ﬁﬂﬁﬁb,t%ﬁ~fﬁ%%%t?it@ﬁm
ik, EFEEIALR, biubhORE T, 35
EAEEDE, Fih, HER L), ¥—21K
BT DR, B\ IR MEEERIcENE DO
EHEZE IR,

T HIGEEI e D, Bhat® 53, = — FiE
HlOEWERRBEOBF - 2\WT, 19217 v
—ICBIR L R e B S, $ 5 1 oLy
BT I b0RKIITES EBNT 5. {22
BRI, @ cholinesterase, bata glucoronid-
ase, lysozyme 23 BEERINSE, @ MmMEHE
PeOTUHECRMEBIM O e X 5 mE O#g,
® IRMIROLT, BEIUE, FEFic X 5Bk

PR, FMiao BIE: & ooz, @ v
A2 3 VEREC A, WRE, SRS, WS
EDREEZHIFTWB. MiFRCBI LTI, Amr-
oyave, Bhat 5913, 9fEGIF 5 Bl EHHIEA
#2053 LAIA© CHy, DA HHdE. T Hic Gy
properdin, factor B DA zZRb b5, Cug,
Co RBE vz &b, EFFARS Iy
alternative pathway |z X ZH5ATEME 2 LT
W%, S b Ring, Arroyave 512 X b 3B
De AR 3 ViEHEFRRECHRS - Lo gEEx
ftz. Cogen B2V L Wi CoOME ¢,
CH,, {&TF, C,, C,, factor B DR DFRB R
fo. Lasser 9%, 4 b e v v vERHOIEER,
7w b e v VEOER, AREPLEMDER
AR 2, = — FEFAIC X 5 BERA~
OFEETRBL, b, HFFlcy7r7 4
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Sy —RIGEE o0, EHE C, esterase
inhibitor OESEM B D, BE, BE, =, 7
FAI VIR EDFEREROB(EETELERHIHE
HwARTWB,

EYABIEA OFIRMGHICH LT, B
acetrizoate sodium %Wn% T LHFEEITRD L
g, BIFFAE, DanciEEI3htnied{ T
HBT 5. @0 ELTHEEL CHEIFHOBER
ML\, AN hapten L LTI 7o\,
BRM IgE RRRIhTuinWin o BE LY
BERTHole. UL, B, Brasch®® 3iE
Blied LT H& 4« EEA Xahifkx Ro0z
&, FBpFEBTL hapten DFEND T
L kh, HERGEGHEEHTGIC L - TE
L3 &ilRT\3,

Lalli®? 13, #EHIBIEHOREBRFICTOWT,
ELEECATREEOBMES LOTNLETH
5 & LT, TRTOESHFBEFHTPIREERY
T HEFIC X - THMT B EATE B LN
T3,

bhbhii, SEOHET, #HEROKEE, &
HEORIE, RIVHRBEEOHE LD e A% Vi
HEOWFIfT - Tiewdd, EFARE XS
vAx 3 vOHBIZIZ, cheoBRGNHD,
We—EOBHREYRT O TR, FERMEA
BileotliirtsbnrExbRS.

2) I— FEEHBRECLS cAMP i

cAMP 3, ATP G 5E=% ¥ —{b&
¥, ATP 3T oLc=3 ¥ —EH
BLitoTWwADIX LT, cAMP (34E435FD
RAMFTIHWE & L TR A IRERE T > T 5,

cAMP %, JRfEOEIT B\ TE DFFE N
HMbh, mrevDfER Wi T TRk
{, M2 oPHERBMCEROAR, BEREOAK
it YO, bW, EE), Mo =
i, H5HVIMOME, AR eBE,
R ETEBELTWA Z LAHALMNCE DD
HBY, wrevERIREIT S cAMP OfFEI
e v OERMEAN T second messenger L L
ToEEThs ThbbANWE»LEHE SR

BAEZERERE RN 428 HoF

fodv® v (first messenger) HEERYFIIAD v+
7 - LRERBCEE LT coMBRTASC
Licd, R fEFET % aclenylate cyclase %
#EE{E L cAMP (second messenger) Z-Hijin&a
5z & THIRDHADIEREZRET 5 &\ 5 i
NEZ HRTWE®, cAMP Zip b iAE vl
AR v AD mediator Ein o TnBH I EwREIT
Bz, 81, target {1 5% Ui aderyl
cyclase JEMED, FD kA€ VDIRIMC X o THl
MahheThElebiowo & 2w g
target il R ol s cAMP 25, (GEIEY
@Ea%xana>%@+»%/6mmmmu
T, (FoTaene) EBF~Ez L. cAMP

D v S OZEENS, BRI AT ED R
EVIVARVAORECHEA L TEETCLikith
e b, B3, F0OHh1erOREMN A+
NMEFVF LS THEIhEREZLE (4 F
N v F UL, cAMP SRR AIAE T 5).
A e E e target H1, ABiTAEUX
— PEINE R cAMP, 7o OFFE
f& (dibutyryl #7z &) 1w kT, * o7 @R
ATV VARVARBER Ehs gz L, E
4 ODEHENDETH DY,

3% cAMP {EXZE{LE &5 factor T i3ff ~ /g
b0 HBY. BIFREELrEY, SAhTy,
AVARY Y, AFa—AT7 iV, HFlKRALE Y
kb, e bl cAMP 2+, Mo
cAMP  #Mila D cAMP o jFfig#Eo-—> &
LemitricilEifishsdhotELbn 5. filg
PCEERER%Z &2 free cAMP 23 i
NEH LT B BTG ELbhD. i
3 cAMP DIEEN, koL v HBEMESROME
BhicES< cAMP oI BRI EBL &b 0
b, I3 cAMP ZHET B FHO—27%E &F
zZbhb.

a2 — F&#E 2 cAMP = o\ Tt Patrick
B DERY BB, 151 EERIEH T Hypaque
(Sodium diatrizoate) % nz % &, #ilpIDcAMP
B2 ERT B L eRE LTL%

3 cAMP %= — N e X ) 28T
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S LT, i cAMP fli3 28RN ©
cAMP OiEME % ISRIELTWB 30T,
JARTo RKIEx RLTW5 b0 & HEll 2h 5.
cAMP o ZB) ik, =2—F @EFH T X-T,
cAMP * #in 7\ L A S shr e v E
B xR fEH 750, = — FEEH M
cAMP 7-BRRESRICIELERIC (B U C 1Ebk % 10
TEPDVCTROHDEENELBRS.

BROBE TR NI ZEL, BEBOHE T
cAMP {H44% X FEME ¥ 7o 13 B 531l & Rl % 5
LT\, ZoO I =— F &EF A adenyl
cyclase ZHlfiE¥i-h, LL{RIELichotoh
DELLBRELLRD, b, 541E, 104
fE, 2073l s\ Th #40%ic cAMP o Bl
BINE bR T, Oz i, =—F E&F
FID R TR 54, 104, 204 % T% adenyl
cyclase ZHIM LT\ o bEx bhB, —F, &
E% R LCEERI T, =2 — FERFARS X 5—
MO T TRET LT Wit EL bR B.

3) EXFIvE cAMP (pgE

A& IV L cAMP ro M conwT E
RP70E, IFEARER,  IEREHIRE & o ML
Btz o\ T {83 % 1T T\~ 5. Lichtenstein
B, FEEARCIEMROMEM 5, W, 4
SR B U IR YT, analogy 3R, 4 D4
WH & kT 5 second messenger L LTHEH X
MT& cAMP 25, ez 3 ViS5 T3
ATREME B R L. IR analogy % 3R 5
TebiX, MIEARD cAMP BED ERITe A x 3
ViR E SR B TH A S LT L oK L
T, MilERo cAMP @EY FREX®3Z Lick
2T, eAxIViERERIIH Ehaz 28 »
fo. MIRAR] cAMP JBER ERXRT, A% 3
v DRI B 3EF 1 13, isoproterenol %
epinephrinefs KD 7 5 2 — )7 3 v L aminophyl-
line fp Koo v viEHEEN B, HFa2—n
7 3 VA0 B-receptor A+ Z Lic &
- T, #lifE®D aclenyl cyclase system % jEit:Al,
L, fERINCIIMIEND cAMP » LR X235,
& v F ViBEMAEE, cAMP % 5-AMP z43f#
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3% phosphodiesterase % i AHNICPE L, AMiapy
cAMF D4 FH X%, Bz, prostaglandin
E; E;, mdMifapao cAMP % LR XRT, v
Z 3 VEEER PRI B & LA LA

—H, eA%x 3 vigioREToWTIE, F,
MBS 6 e A & 3 vy, IR R o
cAMP BEOET LT T5 & LaE ShT
WAHA, b FORCYTLE ZHELIIIHE LT
?‘I L-‘S?) .

bhbhOR#c s\ T, BHARE -2
cAMP L e 2% 3 vOZBO HBIBIRIE, W0
B O OPERH CHRERCEEROHELY B 5 - &
R oo, LL, = — FEEARSTE
WT, —[EITH cAMP AEA Licd o 117861
81%), ¥heAz s vii—ETH FRLI-L 0
138061 (82%) THoic. Zd o & X fujkii L
SNUTHERR T B e biE, BEHIHHIBER D cAMP
BEZETIE, vAx I vl RET 580
DIELDDLHERETH. £ LT cAMP Rt e %
2 3 v ORMIREPI v o ZEBH A B Ui
EEXD. TORIBR D, vAx § AENER
REBL B, FRE2ILDETE 7V
NF—FERBBNLT F 7 4 T v =G ET
DL0EEZLRSL, T0X5ir, ke ST
ARG R Z B\ X S Ie X85 b e,
ZOWMEOWEE /ML TH feedback mechanism
M &, EFHLOBEIFEE L T b b
Ve

Lichtenstein I“gij:_”” , in vitro i3s3 B B ik
DAz viEHD R, 100755100°M oe
ARIVEMABIECLL ST, vAX I vl
HE0HMEITH ENTEDZ LHRL, AR
THHEXhBeAx I v, vAZ vy
“feedback regulation” L T\>2% JHEME % R L
TW5, Tiebb, bAXIVEDLDON L A X
S ?/ﬁfﬁiilgtﬁf’?'%ﬁ"k {0z Lk, bhbho
FERT, BIfEYSEEY AT EA ks WTa— F
WA, KT 35 HEBIBIER 13 “feedback
regulation’ FIRIEEL T\ 5. Ei, —7F, HifE
PMEVEEFIIC 3\ T, EWFR R LR YTRT
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DIk, =— FERARGC XD e Az § Vily
RLICbDEEZB.

¥ic, MEiMiECEREME ML IgE L ol
CEIDBIEEhT e Az 3 va TS, X
hice Az 3 vidilE Lo fbo fiiac /e
LT, cAMP #ELT, thlibexz 3 Vi
HE A #FHE L7 X 5, negative feedback % s
T 5%, =@ negative feedback EEFFic X b, ##
Life A% 3 vHIEETHBERNL, = — FiEE
FIBEGIZ XD, cAMP 24 LTE T 5 L HERI
n5h, cAMP oML, bhbhoffRcit
Ad bhinh -t

2 — FERHRET DA AT v A FHRIZBS
LTsE, BIfFARBL Y BR CE5C L@
HPEZRTWBH, cAMP #5335 LifihA 7
A FOBEMAREI A2 EA0bRTWSE?, b
hbhoR#itil, BREMET cAMP JiEEY
R LISEI T, FIERCmP AT = 4 Kb i
S TWB EGHEMEZND. LichisT, bhbh
DEMCIEAHETIRTE e o ohd, cAMP pie
Az VIEMRITEHILTVW b0 EELLRS.
ik, cAMP FifEAL EEL R LiiEF o
EEZARLicd O X b $EIfER BN A\ ATHE
A B %,

—F, BAX I VEDOWTIE, =— FEEFO
BIfEADEE LTV L IhTWAKRELHES
FHT, MfiFeaz s YREERZRLTWVLSY,
bhbho R T, BEHE#EY RLicbo
%, BEBRET T 2HEBERED I, BIfEHO
FIERZ LT ThD, vAx I ViilEEEIE
BRIE L OHBINIED B Z LN TE ol &
B8, 7vaAF-REEXETHEMCH LT F
BEABEORREEYINLT, A% I vOLEHY
AT EEL TS,

SEbhbhOERETIR, = FEFARET
XD, HENTeRAx 3 VIR EhTWwWb—
75, endoproductive feedback ¥EFFic X b, 4k
NT—ERD b A X 3 VEX T 5 HEghE
FELTWS LHEIEh S, £ LT cAMP 4,[H
BRI BE 55 EDBES hie.

BREFERMHRFEHEE F28 Hon

41, cAMP Bite A% 3 VOB DAL
T, AT e 4 FOESR), Fifk, BEREOBM
HZOWTHHA L, LORIFAREAERE xh
TV AHEAERIGIT 2 WT AT\ E#E 2 T
W5, Fih, SELEMACEVCTeAZR I v R
REDhr otz X, FORIcoRFOLE
Moo &R & OBV DETHB L EL 2.

L£F TR a— FEFFHESEO v A% $ vRD
cAMP OZEF) & 552050 ¥ TORMHE 27
Lin, bhbhofRIN, Az vR
0" cAMP 0¥ 5 EiE & B 55 0% L ohic i
BIBfR% B B Z TR 2IE, 2— FEH
FIOBEIERABBREDEI i —>04 A%tz 1o
bOLEZ B,

#a &

FEIRAOC I, RBR oho BBOE b
NI 9THEFIZH L T60% meglumine iothalmate
100ml % &S igHE 24T, G, AR TIE
% 04, 508, 104%, 205EOMmH e A
& 3 v (Bhore ) JZU* cyclic AMP (-2 v =
At radioimmunoasray $£) A JI%E L7-.

1) cAMP 3 Efnc iz LT, 00ETHERE
T{EE AR 7o,

2) £EMTOBETIE, cAMP 04 L v A
2 3 V2MECTHBOEELZ RTZ L EiED T,

3) «WR%E L COBRE Tk, cAMP (15
BB LU @EfiEE R L o219 (19%).
Effizm Lich o216l (22%) THY, vA X
I VILEEY TR L b o126 (12%), {EfEz
RLIc b D176 (18%) THoie.

4) cAMP rueAz 3 vio EEH5HfE ©
12 r=0.217, p<0.05 (y=0.021 x+0.033) =&
BOIEDHBIBIRZ D -

5) EFHE LI XE cAMP 0%, #ifl
PEEFITIRBGHRET L, —HRifErME\ i
ATREEHERieb o LBk,

6) BEARE T LBeArz I VO LRI,
cAMP DZE) & FRR, AifEY B CEM Ty
BET L, —JRifEAMEER T B 555 < /s
BT EuiBdio.
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7 EEARSICEY, cAAMP Blte Az v
DOLEB, BIEERSDLOO, 2— FEPEIC
kb, eax 3 vighk, cAMP {0 LRixh
%75, feedback BEHIC X o T, LN T—-ERD
EA% I VR cAMP RMEHFIh TV 5 LHER
Ihi.

8) BWAIDEIFR O RBICIX M 5 RF»
BELTw2 X5 ThD, SEDHETILe A%
I vR cAMP BEREELTCWHEWVSZ Lk
W TR, & EBIRE DITE TR R, B
AR B EGORINIEMETH Y, SHhREE
HREZDETHS L Bbhi:.

Baftbsdic BEAEnmESe oyl LBBRER
CHELN OBEFHRDREFINRETE © i °K
HoBEERLET.

AWED PE O —x19814E11 A 4 3200 H AESE
B RESNIMAS el WTHELE. 198243 A
FAOBAEFHRARFSRE Cs TR E TIFE
ThH5H.
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