I O

Oit00idooooonng

I

I000DO0OOnDOOdodidbooitiog

] T

00000000000 DOO00O000 0ol 00oooon oooo
00000 007 1000000C00o0n 000l O0ooooDoom
0000I0mo0a 100 0boO0onol I000100m0an om booo
OOl o0omoOoroborbOo0CooI 00 0000oen booooon

0 T
[000000I00000I000Io000tono000nono00an

0 e o
0100000 OIh0oomo0! CoooDn DOD 00001 00000 oo

I00100000000000I0000m00I0100000000 010000001
O T W A W

0000000 bC0000I 00000000l 00Ol Oo0l (oo 001
000000000100000I000o00

(00 DOMOD000! Donoo0n bo0I0O00 00 0001000

00

T R
OoobmOo0oOLomoooltioCoon 0o0omoboan
00000000 0000001 000! OO0t boCoo00mol bomon
I
I A A

00000007 007 001 00000000 boooon! Oo0l
00000000 oo 001 000000t 000000000 oo

000! 1000000001 0n 00000 (0001 I00 0eoao
010000 0000? Dot bool 0oionto0 bobooooon oo
000001 O OMmI00000I000000 0000 0000000000

{1001 DO000! 101 0o00n080 000000 000l boOmbm
0100000 000 000 00 0o0I0000n ol .o00o0m
J0000000I0Oo0INOodborobooOmtirooD

10000MCO0I000ICOIDI Co0000monCmiR000000m
0 T
(0000000 0OO0OO00IC0mOn I00m0Door booo dooom
000OB000o0mo0n

(0010000 000000 Co00000iDo0 Ooon 0l D000 100000
000O0r0000I00000000C0000000I0000 00000
0000000I0nCO00000I00C0N000N0I0 D oOl0mo0n

00000
0 0
OimomItoibooooNnooIon0000n0Io0 0000000
J00000an

000000000 O
0 0 A T

I T

1100000000000 00n00I0NCom0enoo0a0a

00N000000 0b000N Do0oiCOC0Iononn Dooan
Joo000oooE0mDo0o0tDo0bomNoooron0n
(00000 000000001 0001 0B07 000! 00ie0D ioao
000000000 0000I0omhon 0o 0oooo oooiean
1 A R
(0I00I00mNo00Nt000I0an0moonoImoR000
8 0
10 0 A A A WO W W]
O

000000000 D07 iecou0 boi00000 ol 0oboooom
0000001 000010000001 0itt0CoI0I 00000
T
000000000 it oo o000 00 00000 0ooon
1000000000000 Lot amom boooo0o00om
00000000000 oo 0o0nI000 0000 oaion
00000000 0oB0000n C0000 0000 00ooooen b
O a0 ]
0 0

00000DoooO0bIo0o0no0onnioomoo
0000000000 Co0l Col Dooooooo o00000 000ioe0
O

000l 000000 0 000000 Coooan
000000 ot Ofmioo0o 000 tooobob0mbo0n 0o
0000000000 00 (bD00ioon 0ol 0o0O000m;ean
00000 0000 100000l BO10 0007 0000 000 100000
0080000000000 D000 0000l iboioooon 0ooan
{1 0000000000 [0i0200 a0 oo bO00000 Co0m
001000000000000000000I0100000000000000000
000000I 001 i0000i0B0onaoY 0001 000N obao

HI0OO00ICOOOmoiNNIOoONONO00IDmO00000naan
0 R M
0000000000ID000000000000000000C0000D0 Omooan
00OIC000000no000I0000I0nnoo0a

Oi0o0iniO0o 1 00D 0oitoo0D 10001007 Dol doboionon o
Oo000mOOmomOooo0omon
O0000monoIon0oNooon

0000000000000

I8 T
OooooCibooOmDotooooboooa
00

0 0 A A R

10000000000 o00000000000rtonom
100010000 00000000m0000000000010000000
A
(0000 000 000 0oIDoo00I boi0r 00000000
0 0 o A A M [
O I
O000000ID0I0IDIC D000IC00000I000000iooan
R M W M W
0000 0000000000 0ool 0ol 0O0Ibooooon
0

000000001 10000000 000 0booooom 000D
000mCO0000I00000Ron 000l Co0lomonan
0000 0000000010100 0T L0000 000t Omon
000000000000T 00000000 Co0oO0 Coo ool
0000000000000 DIioooD 0oomon 00l joo0o0oo
00000000 f00 b0C0000 o0 0000 Doooe: oo
0007 DOO0000000000e00 Co0om booo i0ol booooo
1000000 I000 f0000i000 Doo0inan 0ooomo oo
oomoomoon

UooooiooomoolodlUoooooool0ooooo

00000mOoc000000000n0o000oRaIban
000000000 boo 0ol DOo0inoool 00000000 _oooan
0000 00000on! bOtooooo DOOCooD boonoan
00000000] DoDB00 bO00o0D 0ooooal 0ooo 0ooo
00000000000 0b0o0001000b0lJn000i 00l bon
0 o
000 0000 000000000 1000000 0000 00000
100000Om0OIo0o0totNOr Ooo0moooooo
(000MDOD000000I0O Do0Xo0E000000Momoo00am
00000 bO0O07 Doboo! booo 0000000n ot o000

00 O00Cioooooooooe0o0no

0l Oooom

1 A

00 OBIOo0nooomoomnoo
0000000000000t 0oItooDooeCan

[0000] bOOOm 0BI000I0000 j0em bohoBoooan

0000 000000 000000 0Iioioom oritomoD 0000 000

8

00000 0007 0ooo 00 Co0o00 boooa oo 0iooooon

0O0mo0mo0o Coooooonooco0n00I0oono

QImoonoon

] 0 o

A 0 0 o
01o0om

0000oomoobom

R T
000000007 0000 boooitoom Iofr booooooom
000I00m0E000000noo00NinO 000000000
0O0on 000000 0o0000T D0l (000000 00b0000
00 R




ooo 8 0 M [

OH
CONHCHzé)HCHEOH
| |
CH,CO-N~ CONHCH,CHCH,OH
HOCH,CHCH, | OH
OH

Fig 1. Chemical structure of Iohexol (brand name: Omnipaque), a nonionic contrast agent. The basic structure consists
of a benzene ring with iodine atoms attached at the 2,4, and 6 positions. Addition of a COOH group makes it a salt.
Non-ionic contrast agents have a fully substituted benzene ring. Agents that possess fewer carboxyl groups and evenly
distributed hydroxyl groups are less neurotoxic

COO~

CH,COHN NHCOCH,

Fig 2. Chemical structure of Diatrizoate (brand names: e.g. Angiografin, Hypaque, Renografin, Urografin, Urovison),
an ionic contrast agent.
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Table 2. Symptoms of reactions to
contrast agents
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