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Effects of Ionic and Nonionic Contrast Media on Blood Coagulation
System, Fibrinolytic System and Platelet

Kazuhisa Himi, Sonoko Himi, Akiko Takemoto and Rikisaburo Kamata
Department of Radiology, Nihon University School of Medicine

Research Code No. : 502

Key Words ; Contrast media, Blood clot, Anticoagulation,
Antithrombin action, Fibrinopeptide A

Effects of ionic and nonionic contrast media (CM) on blood coagulation, fibrinolytic system and
platelet function were comparatively studied in vitro. By the gross observation of blood coagulation
using mixture 2:8 of each contrast media and blood, its total coagulation time was clearly short with
iopamidol and iohexol, and no complete coagulation was obeserved with ioxaglate and diatrizoate for
180 minutes. Anticoagulant effects of all CM were confirmed by the assays of APTT, PT, thrombin
time, antithrombin III, FPA, TAT and anti-Xa activity. But, the ionic high osmolar CM (diatrizoate)
and low osmolar CM (ioxaglate) showed a greater anticoagulant effect than nonionic CM. Anti-
coagulant effect of CM on coagulation system may be mainly caused by antithrombin effect. No effects
of CM on the fibrinolytic system were observed by assays of the D-dimer, plasminogen and
antiplasmin. And all the contrast media produced inhibitory effects of platelet aggregation induced by
ADP. Ionic CM tended to have a little stronger inhibitory effect than non-ionic CM.

In conclusion, it was suggested that a greater anticoagulant effect of ioxaglate ensures potential
safety for thromboembolic complication during angiographic procedure.
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PCA v Fax-va v, £MBEERRLERHE

AR, MR RIET RS

(2) BERXYREMBEBIZ3.8% 2 = B +
VU ATHE LB, MPLHBELL., omiEy
A\, activated partial thromboplastin time
(APTT), prothrombin time (PT), fibrinogen,
antithrombin III (AT III), thrombin antithrom-
bin III complex (TAT), #i XaiF #,
minogen, antiplasmin % fll%E L 7z,

(3) BEBREEBIL~S) Vs 5054
LI, MBPHBELI, ZoimdEr AT,
fibrinopeptide A (FPA) [radioimmunoassay
], D-dimer %5EH# L,
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Table 1 Chemical structures and physiochemical properties of contrast media used in this
study

osmolality High osmolality Low osmolality

(mOsm/kg * H.0) 1500 665 1170 1090
ionic/non-ionic Ionic Tonic Non-ionic Non-ionic
generic name sodium meglumine | sodium meglumine | iopamidol iohexol

diatrizoate ioxaglate

iodine conc. 370 mgI/mé 320 mgI/mé 370 mgI/me 350 mgI/me
viscosity (37C) 8.9 7.5 9.1 10.6

- " e, —
i emsficture cu,cnm:ﬂl""cow! »c~c~~c$¢w:w.aélﬂ_!;(>;.c, m.g:m'.%llimm:m oy Lﬂw:"»iww
commer;ial name | Urografin 76% Hexabrix 320 Topamiron 370 Omnipague 350
Manufacture Nihon Schering Eiken Chemical- Nihon Schering Daiichi Seiyaku

Tanabe Seiyaku
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Pz sodium joxaglate 320mgl/ml D5 %
i L7z, £ LT, APTT, PT, thrombin time,
fibrinogen, ATIII, FPA 1o J i3+ 88 % %R0 &
sodium ioxaglate 320mgl/ml © 8 : 2{EE¥% &,
kI & sodium meglumine ioxaglate 320mgl/
mlD8 @ 2{EASW L RHBIL T,
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B : iopamidol, B : iohexol

Fig. 1 The effects of contrast media and saline on
the total blood coagulation time (Lee-White
method)

# % t-test p<0.01 (vs saline), ##: t-test p<0.01
(vs ioxaglate)
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Fig. 2 The effects of contrast media and saline on APTT and PT
Left: APTT (activated partial thromboplastin time), Right: PT (prothrombin
time), CM : contrast media, 0% represents saline-blood mixture. all points are
significant with p<0.01 versus saline (t-test), # : t-test p<0.05, ## : t-test p<0.01 (vs

ioxaglate)
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BTG, FEA 4 v HEEFFA (lopamidol, K RTREREZ LTI, 13 SR
iohexol) TH#I30FTH o1z, —F, 1+ & ZHREBLLEhoTe, 2O &IEA ik
#) (diatrizoate, ioxaglate) i 3 BEfILL FiE8 ERID A A v B RE X B S b HOBEE fE A
LT EeBEBE S hinh - (Fig. 1), 3 FEWZ EERLTWS,

A A v HEEFA O MEERREIE, SBOLEA

- AT
(ng/mg) FPA (ng/mg) TA
22 12
(n=28) (n==8)
19k 10 /,—-‘k\
_ __..-D\ e \‘
ol . B AN
16 Q"‘"-..“ N & ~~~~~~~~~~ -* N
.,_*-___-_'\ Y . \\ ~ Ay
. i N o N\
13} \\. \\.\n\ i =
‘l'[] a4 b \\ S Y
10 \\ \\ \\
\“h‘\\ 4’ ~ b___ = __qu
W*
7 * 0

1 1
0 10 20 % (V/V) 0 10 20 % (V/v)

CM in CM-blood mixtures CM in CM-blood mixtures
==~ = | diatrizoate, —-0— ! ioxaglate, ---#--- I iopamidol, —--CO~-— ichexol

Fig. 3 The effects of contrast media and saline on FPA and TAT generations
Left : FPA (fibrinopeptide A} generation, Right : TAT (thrombin-antithrombin III
complex) generation, CM : contrast media, 0% represents saline-blood mixture.
* : t-test p<0.05 (vs saline)

0 20 40 60 80 100(%) 0 20 40 60 80 100 (%)
T U T 1

T T T i

Plasminogen

(n=4) .=I | ;
(AT %@

0 20 40 60 80 100 (%)
T T T

D-dimer
(n=7)

b

[T

W : saline : diatrizoate [5]: ioxaglate E3: iopamidol
[: iohexol

Fig. 4 The effects of contrast media and saline on fibrinolytic system
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(2) MEBERNRT A =2 CRITTHE %)
Wl S 5 5 T EEAE KRS ¢
2) ® APTT, PT cBIL Ti%, +XRTOEEH
TRERFEOEESHER IR, 1+ v EFH
IEA A SRR, IVEELTVI
(Fig. 2). ZOFERNL S, 1 4 v HEEHHIOM- W
FREFEA I ERS R, '
FPA, TAT iwBIL T, FDERATRTOE SO P
FHRICRERFHCHE S hTED, Lvd A+ '\bgf
vHEERANL, T OMBIERIIES 4 v A OB 4
LY b7 (Fig 3).
T, EFFOTREFEREZ~ ) YOI &
HET B, ~) vOXERERD 12THS
i Xa EMEREIE Ly, FodEgihicdiiXa
EHVRBD bR,

(3) MBRNASA—BIRETTHE
plasminogen, antiplasmin, D-dimer DR %
Fig. 4 wwind. £BAEKEK X 4 BEOEKA
DR ABEZIRD bRt otc, 0% h, 4
BOTRTOBSHAIBBRCIZLALYELYR

40

5 10% (V/V)
CM in CM-PRP mixtures

—=C== ! diatrizoate, -——O—- ! ioxaglate,

---®--- | jopamidol, —-—0--— ! ichexol

Fig. 5 The effects of contrast media and saline on
platelet aggregation (3 ADF)
CM : contrast media, PRP: platelet rich plasma,
# o t-test p<0.05, #* * : t-test p<{0.01 (vs saline),
## : t-test p<0.05 (vs ioxaglate)

0 40 80 120 160 200 (sec.) 0 20 40 60 80 (sec.)
APTT PT ;
‘ Z W Z / 7,‘7 /7
0 5 10 15 20 25 30(sec.) 0 20 40 60 80 100 (%)
' T T I I 1 I |
T e ATII DR
77,

vk Bbhik,

E] ° Sodium meglumine ioxaglate 320mgl/mé
: Sodium ioxaglate 320mgl/mé

Fig. 6 The effects of sodium meglumine ioxaglate 320mgl/ml and sodium ioxag-
late 320mgl/ml on coagulation parameters
APTT : activated partial thromboplastin time, PT : prothrombin time, TT
thrombin time, AT III: antithrombin III

2. MUVRSEEEE ISR (2T 8 OFFME
ABEEOTXTOEFHNL, ADP &/ Mg

FE2IH LTt (Fig. 5).
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