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Abstract  Objective To discuss the vaue of detection of andl liver tumor with Ga actose-Bovine-
serum-a bumin containing superparamagetic ( Gal-BSA-SPIO) in rabbits primarily. Methods Gal-BSA-
SPIO was obtained by gabilizing small superparamagnetic iron with galactose-bovine-serum-abumin, and its
size was measured. Models of liver tumor( diameter < 1.5 cm) in rabbits were founded. The animals were
randomly divided into groups of SPIO (n = 10) and goup of Gal-BSA-SPIO ( n =10) . Each group was
further subdivided as5 pmd Fe/kg group (n =5) and 10 pmd Fe/kg group (n =5), respectively. All
anima s were performed magnetic resonance imagng before and after administration of agents according to
groups. SE T,WI, FSE T,WI and GRE T,WI sequences were used. Then signal of noise( SNR) o liver and
contrast-noise ratio(l CNR) of tumor-liver were measured and compared statisticaly. The higgpathd ogy study
was performed for liver and tumor specimens after MR imaging Results The mean value for the volume
size was 34.4 nm, and the core particle size was 14. 8 nm. The differences of liver SNR between before and
after enhancement for 5 ymol Fe/kg SPIO, 5 pymol Fe/kg Gal-BSA-SPIO, 10 pmol Fe/kg SPIO and
10 ymol Fe/kg Gal-BSA-SPIO goup were (1.92 £0.42),(3.75+£0.51),(3.25+0.72) and (4.73 %
0.34) on SE sequence, respectively; (1.56+0.18),(3.56 £0.64),(3.33£0.16) and (4.83 £0.16)
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on FSE sequence, respectively; (5.55 £0.91), (9.58 +0.66), (9.20£0.29) and( 10.63 = 0.32) on
GRE sequence, respectively. There were significant differences between all groups for different doses and
agents and within dl different sequences ( P <0.01). The differences of tumor-liver CNR between befare
and after enhancement o these 4 groups were (2.22 +0.68), (5.27+£0.22) ,(4.25 £0.51) and(6.97
0.63) on SE sequence, respectivey; (1.73 £0.41),(4.46+0.54) ,(3.73£0.49) and(5.39 £0.39) on
FSE sequence, respectivey; (5.98+£0.71),(11. 79+0.57),(9.57+£0.54) and( 14.64 £ 1. 35) on GRE
sequence, respectively. The differences between dl groups of different doses and agents and within al
sequences showed significant ( P <0.01) . Histopathdogicd study revealed that Gal-BSA-SPIO was mainly
distributed in hepatocytes while SPIO mainly in Kupffer cells Conclusion Ga-BSA-SPIO is a agent with
good negative enhancement effect in liver. It may be helpful for detecting small tumor of liver.
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: ( ) 0. 8 ml /kg :
( agaloglycopratein, ASG) 10 g :
4 , 1 2 mm’
50 : D- , 30 : 0.3 mg/ml
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S T,WI, TR 600 ms, t ; SPIO  Gal-BSA-SPIO
TE20 80 ms,2 ; ( FSE) T,
T,WI, TR 3500 ms, TE 15 105 ms; ; NR CNR
( GRE) T,WI, TR 600 ms, TE 15 ms, E FSE  GRE
18° 3 5 mm, ( FOV) 87.5 mmx ; LD ,P<
100. 0 mm, : 0.05
, 30 min MR :
Ga-BSA-SPIO
3 MR 32;
, Siemens Avanto Gal-BSA-SPIO 2.8 mg/ml,
1.5T MR : 34.4 nm, 0. 35, 14. 8 nm,
; MR
(ROI) , ROI , 4 10 mm’; 1. : 1
1.5 cm ROI, ROI 2. MR : 20 VX,
, 1 cm’ 31 , MR
ROI 25 28 5 pmol Fe/kg
ROI, SPIO 5 ymd Fe/kg Ga-BSA-SPIO 10 pmol
( ) ROI 3 Fe/kg SPIO 10 pmol Fe/kg Gal-BSA-SPIO
: 788 8
( sgnal to noise ratio, SNR) 667 6 |, 677
( contragt-noise ratio, 8 5 pymol Fe/kg SPIO 5 pmol Fe/kg Gal-
CNR) , BSA-SPIO 10 pmol Fe/kg SPIO MR
NR CNR 5 12 mm; 10 pmol Fe/kg Ga-BSA-
SPIO 4 12 mm; 4
4. 3 12 mm
, , 3. MR . VX, , 1
10% : : : ,
; T, WI :
( 1); ,
: 5 ymd Fe/kg
SPSS10.0 : SPIO 10 pmol Fe/kg SPIO 5 ymd Fe/kg Ga-BSA-
T, SPIO 10 pmd Fe/kg Gal-BSA-SPIO( 2 5):
1 T, (ms,xt5)
0.2 mg D- 2.0 mg D-
PIo Gal-BSA-SPIO SPIO Gal-BSA-SPIO PI0 Ga -BSA-SPIO
12 136.73 £0. 52 136. 73 £0.52 136.69 £0. 43 136.69 £0. 43 136.70 £0. 46 136.70 £0. 46
24 110.55£0. 18 43.40 £0.40 110.59 £0. 14 75.58 £0. 76 110.56 £0. 18 25.66 £ 0. 45
26.17 £0. 59 93.33+£0.71 26.10 +£0. 53 61.12 +0. 87 26.14 £0. 57 111.04 £0. 76
t 88. 900 261. 980 98. 292 139.996 90.988 293.961
P 0. 000 0. 000 0. 000 0.000 0.000 0.000
ot P T, (F=
12197.53, P =0. 000) , 0.2 mg D- SPIO 2.0 mg D- SPIO
0.2mg 2 0 mgD- SPIO (P>0.05), (P<0.01)
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2 (xxy9
NR CNR
SE FSE GRE F P SE FSE GRE F P
5 pmol Fe/kg 1.92 £ 1.56 + 555+ 2.22 £ 1.73 £ 598 £
SPIO 6 0. 42 0.18 0.9p 848y 0000 0. 68 0. 41 0.71 ~ 8143 0000
5 pmol Fe/kg 3.75+ 3.56 £ 9.58 + 5.27 £ 4.46 £ 11. 79
Gal-BSA-SPIO  / 0.51 0. 64 0.66 22329 0. 000 0.22 0.54 0.s7 ~ °12135  0.000
10 pmol Fe/kg 3.25 % 3.33 9.20 £ 4,25 + 3.73 % 9.57 £
SPIO ! 0.72 0.16 0.29  39.04 0. 000 0.51 0. 49 0.54 227920 0.000
10 pymol Fe/kg 4. 73 4.83 + 10.63 6. 97 £ 539+ 14. 64 *
Gal-BSA-SPIO 8 0.34 0. 16 0. 32 1151.872 0. 000 0. 63 0. 39 135 249. 064 0. 000
F 35. 467 100. 008 95. 557 - - 93. 246 76. 521 116. 260 - -
P 0. 000 0.000 0. 000 - - 0. 000 0. 000 0. 000 - -
(SNR) , SE (FSE) ( GRE) 5 ymd Fe/kg Gal-BSA-SPIO
10 pmol Fe/kg SPIO , (P>0.05) ;5 ymol Fe/kg SPIO 5 uymol Fe/ kg Gd-BSA-SPIO 10 pmol Fe/kg SPIO 10 pmoal
Fe/kg Gal-BSA-SPIO SE FSE , (P >0.05); (P <0.05)
CNR ,5 10 umol Fe/kg SPIO S FSE , (P >0.05),
(P<0.05) -
’ ’ T2
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