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Usefulness of **"Te-GSA Liver
Scintigraphy in Evaluating Hepatic

Injury in Rats Induced by Temporary
Hepatic Vein Occlusion

Hideo Gohbara

#mTc.DTPA-galactosyl human serum albumin
("™Tc-GSA) is a new liver imaing agent which
binds to heptic binding protein. This study evaluat-
ed the sensitivity of **™Tc-GSA kinetics and imag-
ing anatomy to congestive hepatic injury in rats.
Regional hepatic congestion was induced by clamp-
ing the left hepatic vein for 5, 10, 20, 40, or 90 min.
After recanalization, " Tc-GSA was intravenously
administered to rats. A dynamic imaging study was
performed, followed by static liver imaging perfor-
med for 5 min. A hepatic accumulation index, f,,
was obtained on the basis of the dynamic data.

A significant difference in 4, was observerd
between the experimental groups and the controls
(p<0.01). A significant difference in s-GPT also
was observed between the experimental groups and
the controls (p <0.01). Excellent correlations were
seen between 4, and ligation time (» = 0.967, p<0.
001), and 4, and s-GPT (r=0.907, p<0.001).
Marked depression in hepatic *"Tc-GSA uptake
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was observed in rats with 40 or 90 min of hepatic
vein occlusion. In conclusion, *™Tc-GSA is useful
for evaluating hepatic injury in rats induced by
hepatic vein occiusion.
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1. KERENY & EERE FILIER

Wistar RHEMEZ » F CFEKE 300g) #fH
L7z, BUESERB & ok ERICE 2, FEBRET2
Hiz#ifrr Lz, o— T VRETFICBEBEL 720
B, ~o€) > 0.06ml/kg 25 L, &5 % +4
o) AR L L IR I % G L C IR AT
TREHRIC HAT 2 500 % g5 S, Mg
TFig. 1T &  ERFFHR % i im0 L 72,
Wrmgfdlic X 0, 5, 10, 20, 40, 9043 5 BE# %
EL, EWRERE 15 oMM 2 HEE S Y
DESLTOERL, BLEDT & + 20 HEE
& L7,

(® : hepatic vein occluded area

Fig.1 Schema of hepatic vein occlusion
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S HICEEN O T2 BE T 5 72BN g
PEL, 2EMAFSEZTFy b &5, 10,
20, 40, 0 DEBEICDOE 5 LT OMESRLL 72,
L7y FMEEBICERL 2.

2., "“"Te-GSA HRW /485

WEH kB & OF— 2 b 5 8:

BIMEL 725 b %A L, Frdths
HHRFICAB LI > F A AT (Bt
—HE>YR—a) t—F %35 L 7z PHILIPS
HBDIAGNOST-C) Dfirif % & L, Te-GSA
170pg / kg (#3.7MBq) # T A# ik (IVC) k
DAl EHE L2, RIFEAM#% LD Tablel o 57—
FULE AR TEER L 7. T FULEREII, T
MEERD & LEIC L T4 & ¥ S iz 30 4R
FEHELZ, 77— 7 #3352 T PHILIPS #:#
gamma processor 673 # w7z, 72 2 MO
METEEROA B2 13 Student ¢ BE & H v 72,

Table 1 Protocol of data acquisition

acquisition .. acquisition
matrix size *. .
mode time(min)
kinetic study . 30
c *

(=Tc.Gsa)  ymamic  64X64 o mes)
imaging study N 56 p
(" Tc-GSA) static 256 % 256 5
blood flow study al ! - 1
(" Tc-HSA) lizt 128X128"  otrames®)

Energy set: *"Tc/140keV +10%

+ after image conversion

1) EhEEdh#R (CRI T Bt

T MR R I T — 2 2D
Z, BA 7 Vv—2bb 43 TV —LETOT—2F
ML, ZOT—FIZ9EAL—Y T R
L7zdh, 23y 72777y Filk%24T- 72 L
&0 ez BoaEs (RO 23HEL, BE—
WA e % (EI L 72, Woodle &' od 5tz fit
- T, FEE— KSR D & " Tc-GSA o) if 4
BMOIBEELT, =787 FDNYITET
5FETICELLBEM & #8H L7 (Fig 2).
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Fig.2 An index of " Tc-GSA hepatic uptake, fy,, was
the time at which the time-activity curve reached 909%
of its peak.
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256 = kY 7 2, S54rMITHIGL 72, MBS
S UBERIFCBIT BN > F 75 248 %,

ORI i iz —IcmY) AL Tw3 (type
1).

@i i E R AL RERT A IEERRALIC o L T
BT LT3 (type2).

@ FE WAL RI Rt IRERREAIIC oL T
WK LT3 (type 3).

D 3B,

3) MBE4EEM s & URIBARY MR

9mTe.GSA BB B L Uy F 77 0%
feonb, IVC X DML, miy GPT k%l
E L7,

S 6z, MEEET 21T - 7230 AR % BRI
L, ‘=) >r@EEL7znb, HE§HEEITwn,
B RS 2 AT - 72,

4) *“"Te-human serum albumin (*"Tc-HSA)

R

FFig R % 4T - 72 2 &z & Y KF o i oA
DL L Tl v &) pE3 5 2% Te-
HSA # M Tl L 72,

EBRETNB LT — F IEEE I Tc-
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(37TMBq) & L7,

list mode TaCEkL 727 —7% 1 7V — 2 3,
ek 1)y 7R 128 X128 I8 L TR T 20 7L
—LE L1, 207 v —2o (RIFEAEW 143)
N L& ) Fig.3n & 5 o FeK, Gaekic
ROl #&%E L, #NFNDH > b EH 5 HF~
ORI GAFOEEEE LT, Fokkz kX & 0t
L-7e,
(A F)+ a7 )
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liver-heart ratio
__B{(counts/ROI)
" A+B (counts/ROI)

Fig.3 Schema of ROI definition and calculation
method of liver-heart ratio
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Fig.4 Representative hepatic time-activity data from the control
group and experimental groups
Table 2 Liver uptake index (f&) and serum GPT of 300 /
liver injury induced by hepatic vein occlusion //0
250
ligation ] /
. lao GPT 200 }
time =,
= 88 )
Control 3.81+0.61 34479 = 18 o
5min 5.2440.74 ]—_H 52+9.0 ]_*I & o y=26.1x +73.7
. : I B 100 >0 r=0.907
10min E:.QliU.?’O] |, 56+16.1 . o/ p<0.001
20min 7.31+0.63 140+35.7 50 ’%9(@0
40min 9.78+2.14 ] 186+56.9 §
90min 17.27+1.78 1668+722.4 e 3 2 = = o
T (Min)
<001 «+ <005 Fig.5 Correlation of GPT and &, : Excellent correla-

2B BVTid Table 21277 & 9 1z, 10 08
20408, 045 N THENMICEEENA
bz, SAOREE 1048, 2008 058D
MicizFEZ=ITA LN - 72,

c) Lo & IMLi§ GPT & oBR

HZEBBIC BT 5 MmiE GPT &4t Table 2 i
RYEBY) ThH B, ik MiE GPT G E D
I 12 B IEDTHB A58 i L7z (Fig. 5),

d) oo & ML TIEHEE T )

fyo I & I FEHE W7 B PR & D T 138D T v IE
OB ARD 5z (Fig.6), ZlcxtL, I
i GPT i & i E TR & D ic $ IEDFHBY

FRE64E5 H 25 H

tion is demonstrated

20
18 Ei//
16 o]
o
14 o / /
12 P
= e
= 10
e /'8’ y=0.144x +4.25
R v g/ ° 1=0.967
] p<0.001
%‘g%
2
b 0 20 30 40 50 80 VO 80 90 100

ligation time (min)
Fig.6 Correlation of %, and ligation time: Excellent

correlation is demonstrated
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e) BEEF o F ik

HEETAENE 2 AMEFEESELT o b
boffild 5418, 1098E 2098 Tl MEE: Ik
ELTHEESrZHontvETIENL Twi
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Table 3 Liver uptake index (&) and serum GPT of

liver injury (Reperfusion time, 2weeks)

ligation el
; bya b* GPT bt
time

Control 3.81=0.61 M+79

Smin  3.46+0.51 NS 45+82 NS
10min 332056 NS 42+4.8 N5
3671 NS

6276 <001

20min  4.091+0.95 NS

40min  4.70+£052 <005

90min 497046 <0.05 51+79 < (.01

= Significantly different from control

groupdStudent’s { test)

Table 4 Qualitative evaluation of """ Tec-GSA liver
scintigram
ligation time typel typel typed

amin 5 1] ]
1min 5 1] {
Himin 5 I 0
4lmin 2 2 1
Sfmin fi 1 1

typel: Number of case with homogenous tracer

accumulation
type2: Number of case with focal area of slightly

decreased tracer accumulation
typed: MNumber of case with focal area of severely

decreased tracer accumulation

r =0.920,

P Te-GSA 2 L &

Fig. 7{A) Representatlve hepatic image in a control
rat : Excellent hepatic uptake is seen

Fig. 7iB) A focal area of moderately decreased tracer
accumulation is noted in the lobe (arrowheads) except
the caudate lobe in 40min of hepatic vein occluded rat

Fig. TC) A focal area of severely decreased tracer
accumulation is noted in the left lobe (arrowheads)
except the caudate lobe in 93min of hepatic vein occlud-
ed rat,

B ail o4 BoE
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LAFAEIZES G, tvpe 3 TILFEMHE KL

it M T - 2, Fig. 7o (A) (B)
(C) b=, TN FHHEE (typel) & 4098
{type2) £ L0048 (typed) Uy
rF I AERT. Eh oS i LN
fUdmlLTwa,

T T ENE 2 WM EE T P TIE
40 5rBE, 90 4B T HGEMFEEAEIC —F L 2 RI
EMOETHES LR (Fig 8 RIHEE).

) mEERENAR

EArEE, 10408, 0498 TIR, BEOS -0
O RA S S b e, HHITEFECE Mo
W romliRBsentdr o, 0FHT
iE, —HBI LR IR FE o0 S O B o0 B R EE
s bitizd* (Fig. 9(A) Ri), &ds L TR
oM E s Ty, L L 90 ST
i1, HLAREMO S - fie iz, BROBME
L UFRFMEIARN L FW TH - 2 (Fig. 9(B)). %
B, TNTOEBRREC BT PLEIRN G ke
Rt bl =, BB 7R 2 MM
R BodEE, ~TRL B EET
il FRRH o ild o1,

2. *"Tc-HSA &F /- mit s DR

Table5 izHBREEL L U EEBEMOF.LHE R
1, MifERTEEMI AL < de B2 FE - T H o
B LAY, MBI THERR L, -

Fig.&8 A focal area of seveely decreased tracer accu-
mulation is noted in the left lobe (arrowheads) in %0min
of hepatic vein occluded rat (2weeks after operation).

FHEFESHGH

x x 515

Fig. 9(A) Mild congestion of sinusoids around central
veins is seen in a liver gpacemen (arrowhead) of 40min
of hepatic vein occulusion

Fig. %(B)
tion of. sinusoid aroud central veins is seen in a liver
spacemen of $min of hepatic vein ocelusion.

rfi
-

Tahble 5 Data of liver-heart ratio of experimental
group and control group

ligation time liver-heart ratio P
Control 46481374

Smin 46.451+4.92 NS

10min 47.624+4,25 NS

20min 47.60+£3.99 NS

40min 51.32+3.10 NS

S0min 51.65+3.96 NS
« Significantly different from control

group(Student’s { test)
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