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A Study on the Significance of the Colloidal Radiogold Disappearance

Rate as a Simple Clinical Liver Function Test

Changgi Hong, M.D.

Dept. of Int. Med., College of Medicine, Seoul National University

(Director: Prof. Shim Suk Hahn, M.D.)

Liver functions in diffuse parenchymal liver disease such as cirrhosis of the liver depend largely on
the effective hepatic blood flow rather than on the individual cell functions.

Clinical methods of measuring the hepatic blood flow were developed recently by the application of
colloidal disappearance rate.

In order to correlate the radiogold disappearance rate to conventional biochemical liver function tests,
21 normal subjects and 80 cases of cirrhosis of the liver were studied with both methods.

The results are summarized as following:

1. The validity of external counting methsd to measure the blood disappearance rate of colloidal
radiogold was confirmed by in vitro counting of the serial blood samples.

2. The blood disappearance rate of collidal radiogold was essentially the same as the liver uptake
rate of colloidal radiogold in normal and cirrhotic subjects with various degrees of functional disturbance.
And it seemed there was no serious extrahepatic removal of the colloidal radiogold.

3. The disappearance rate of colloidal radiogold was not significantly changed by the posture chan-
ge, but was enhanced by ingestion of 500 m! of water.

4. The disappearance rate of colloidal radiogold was not influenced by single dose of Telepaque,
while BSP retention was increased after Telepaque.

5, The mean disappearance half time of colloidal radiogold in normal subjects was 2. 494-C. 391
(S.D.) minutes. The mean normal disappearance rate constant (K value) was 0, 28510, 0428 (S.D.)/
minute.

6. The colloidal radiogold disappearance half time was abnormally prolonged (over 3.2 min.) in
87.71-3.68 (S.D.) % of cirrhotic subjects.

7. In patients of liver cirrhosis the blood disappearance rate of colleidal radiogold correlated well to
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serum albumin and globulin levels and BSP retention which were considered to reflect functions of

hepatic parenchymal cells. There was, however, no correlation between colloidal disappearance rate and

thymol turbidity test, serum glutamic pyruvic transaminase, and serm alkaline phosphatase activities.
The latters were considered to be associated with the activity of liver disease.
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Fig. 1. Correlation between colloidal radiogold disap-

pearance half times measured by blood sample
counting and external counting.

2. BEY MitE €9 ok FRRERS
RAtR

oiw HES fhiERES WEsteed FnieEs
Hatel e o 8 FFel ksl Ak BEREMmMEe 25
¥ fREs s TLSRY REA Kl A e HaEkslA
Servhe WiREMe] FTRA de=k WHET Aeld w
g4 FEMEe. 24 rEd BEY Uik €9 2
A B o et RESE 9 EAE MY LEA
27l W el FEE 1S4l A BER FtE &2 6
i ‘szui(Pr*} sk Wﬁ%mf RIS FRR] SIEH B
dhed o ﬁr}‘ B 2EAA B wke} el o] ERE
= 0.93 224 FEL HEAREAT &
% ‘/PEL% o 3. (F=86.5>F,.05(1,125)=23.92) = [al§f

e y=1.092—0. 39 (z &= FFERzESH

i, v fr «éi‘:’i D el el ek welbA fEBmike




4 — KO g 3 E AW e e

r=0.93

1217 F=8650Fes= 5.92

IO;‘
—fad
~ gt
3
o 6
o al y=1.09x~0.39

2 -

2 4 6 8 10 12 MIN
UPTAKE T%
Fig. 2. Correlation between colloidal radiogold disap-

pearance half time and liver uptake half time.

20 hEd BERF R £ X8 el #Ks
o Bl ol Hmel £EE€ ¢ + gk
3. peficl BB

Bafrd) webd ABOERSY EREE B Tl
Bl #Eyo] ke AL FEd BAW gt £9
Mg &R RS EEA 8 Fish FFEEEHE 2 fil] A 72
TErE e} K4 500 ml B, &% BAGLS) fr 2 HilE
T HBRE B1RANA 2t

B sl BAul Ay BEE KatE &9 F%Hn
SISl RTe] 3. 4740, 875(S. D)ol YL Irfirel Al
£ 2.14+0.822(S.D.) el glvh.  arfrell A o8l® BAL
2ok RS EEECl EiE = A el (6
A e EHEE YR 4B A ERE G Th o] ¥ FER
o HiFtEpe s AR 2REE d9=@®P<0.50).

K& BET Bl £ B4 BEY Bt 29
ZE e R Re] 2,520, 531(S.D.) el gl.o
Izfzel A 2,500, 964(S. D)o R FEAED ER
7+ 89 =P <0. 50).

4. kFAFS ¥R

RER MK 2ol (Keled Hmitel #kas
+ AL 44 BREY 5 J BRI FTlmitREe 2
Bhell B FSESES Bldd s —8T Ao ~R_E
IRFET A o]l & Hifrshed T #5RE  Hirghol A1
ol 7l wi<ell FEE-L Wi 1044 BRIV A 14 B5RE
(overnight)Z£ral 7] %ot 500ml ] A5 BHAA%
30 7ol £ BEWY BEHE 29 modilsfReEEe
PEDS #HRe 5 1E04 2 uke) 2o

B 14 R 2RI el = Bl A JE BEK
Hattt &2 T SRRk 3. 4740.875(8.D.)
Foldx, KFRAWHE 25240, 531(S.D.)4o R o)
T FMEMAN = FES 2RE 199@P<0.0D.

4

Table 1. Effects of changing position and water load-
ing on the colloidal radiogold disappearance
half time

Fasting Water loading
Case No. :
Erect Supine Erect ! Supine
min. min. min. | min.
1* 4.25 5. 50 3.3
2% 4.85 4,20 2.80 3.25
3 2.30 3.45 2.05 3.15
4 2.25 3.25 2.10
5 3.20 3.90 2.70 2.55
6 2.20 2.80 2.60 2.20
7 3.10 2.75 2.75 2.30
8 3.55 3.00 2.25
9 3.05 3.25 2.15
10 2.65 2.60 2.10 \ 1. 90
Mean 3.14 3.47 2.50 2.52
S.D. 0. 822 .0.875 0. 964 0. 531
*Liver cirrhosis. B
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Table 2. Effects of Telepaque on BSP retention and
colloidal radiogold disappearance half time
Before Telepaque After Telepaque
Case No. ] -
BSP l T3 BSP T}
. % min, | % min.
1% 5.5 5.50 8.0 5.20
2% H 6.0 420 7.5 4,00
3 ;4.0 3.45 7.0 2.7
4 | 6.5 325 | 10.0 3.10
5 5.0 329 | 6.5 3.80
6 [ 20 | 28 | 60 | 250
7 P20 ] 2.75 7.0 ‘ 3.25
Mean \[ 4.4 3.69 7.4 3.51
S.D. | 1.84 0. 956 131 0.915

* Liver cirrhosis.

£ Telepaque B339 F#y BSP 455158 Hx= 4.4
1.84(8. D)% = BER sttt £9 FEmbigskd
WS 3. 69--0. 956(S.D.) 5ol gl o Telepaque &7



— B | ERTFRE R o 2 A S BEMMEHE £ Mo RAES

Holl = K% 7.44£1.31(8.D.) %4 3.5140.915(S.D.) 5
o2, BSP 7R Telepaque Hfjtk HEY LAE 2
o FRUPL0.00BER HKi: €9 FHmds
KAEE G = AR ERE £ F Y 95HE<0.50.
6. ERAONM2 BERX K5 €2 mrhigks

8 FFEEEE
R, BEBH BTR % BAERES Katd iF 2 K
PERER FRE BHT + ddd 21618 EWH
Brre.2 ste] BEY Bttt €9 mfEREs FEI

HE WESNAT WERLRSHES BARERE %

I oY THES BT BRE #3Ed4 2e vt
sh 2rge,

B EEAL BEWY fiHe €9 FHmiEskRmis
RS 2.4940.391(S. D)ol ol n, By BEEBEEHE
0. 2854-0. 0428(S.D.)/min H} 28,534, 28(S.D.)% /min
slgleh, EEAY 95%% Baste mrhiERSBRIFRY

Table 3. Mean blood disappearance half time, disappe-
arance rate constant, liver uptake half time,
and liver uptake rate constant in 21 normal
subjects

Blood disappearance Liver uptake
Case No.
T | K T} K

min. /min. min. /min.

1 2.5 0. 277 2.2 0.315
2 2.0 0. 346 2.25 0. 308
3 3.0 0.231 3.0 0.231
4 2.5 0. 277 2.25 0. 308
5 3.25 0.213 3.0 0.231
6 2.5 0. 277 2.25 0. 308
7 2.0 0.346 2.8 0. 247
8 2.5 0. 277 2.0 0. 346
9 2.5 0. 277 2.2 0.315
10 3.0 0. 231 3.25 0.213
11 2.0 0. 346 2.2 0. 315
12 3.0 0. 231 2.0 0. 346
13 2.5 0.277 2.75 0. 252
14 2.25 0. 308 2.75 0.252
15 2.2 0.315 2.55 0.272
16 2.8 0.315 3.0 0.231
17 2.5 0.277 3.0 0.231
18 2.1 0. 330 2.8 0. 247
19 2.0 0.346 2.2 0.315
20 2.2 0. 315 2.75 0. 252
21 3.0 0.231 2.8 0. 247
Mean 249 | 0285 | 257 | o.275

S.D. 0.391 0.0428 i 0. 383 0. 0410
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Fig. 3. Colloidal radiogold disappearance half time

and serum albumin level in liver cirrhosis.

5 FFEEEA g A BEY itk &9 iR
Sppprsie]l RE@G.24 U)o Yehvte BHELE
87.743.68(S.D.)%3le] Hatel M albumin {7} £
(3.5 gm/dl LIF) o2 vebde HHEE 93.812.71

(S.D.) %ol ek



6

1% globulin i BEF
Brife) ERB ) =hel @ik Hhske
mEMe AEMREGE
7R et (F=7.9>Fp0:(1, 90)=3. 95).

—-The Korean Journzl of Nuclear Medicine: Vol. 3. No. 1, 1969—

PRt T
- el see ol
0.65 24 HEYL HHMAGRS
I BEFERA A

/&y

R y=0.522240.6M(x = BHK ﬁ‘(fﬂ‘k £9 i
SRR, v iF globulin fii)e] ¢l
E FFEEEA go]l A mi# globulin {7} A'ﬁ‘:’(3.0gm
/Al Be = JebdE H5EL 71.545.048.D.) %ol
ek
9m% GLOBULIN
6+ y=0532x+0.694
51 x . rormal
ol . « cirrhosis
S
2r /4’;?* " r=0650
/o F=70)Fops- 3.95
{ F
2 4 6 8 10 12 MIN.
Disap. T4
Fig. 4. Colloidal radiogold disappearance half time and
serum globulin level in liver cirrkosis.
% BSP
16+
14t .
y=4.27x-10.17
12+
I0F N
8 -
6 -
a4k r=0.541
F-128>F05=4.16
2 .
8 10 MIN,
Disap. T3
Fig. 5. Colividal radiogold disappearance half time

_____

and ISP retention in liver cirrhosis.
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Table 4. Diagnostic reliability of following parameters
in liver cirrhosis

Criteria of % of abnormality

abnormality (MZS.D.)
Disappearance T} >3.2 min. 87.7+3.68
Serum albumin <3.5 gm. %* 93.812.71
Serum globulin >3.0 gm. %* 71.5%5.04
BSP retention >5.0 %* 81.542.36

* Beeson, P.B. and McDermott, W. (Eds.) Textbook of
Medicine, philadelphia, W.B. Saunders Co., 1967.
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Fig. 6. Colloidal radiogold disappearance half time and
TTT in liver cirrhosis.
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Fig. 7. Colloidal radiogold disappearance half time
and SGPT activity in liver cirrhosis.
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Fig. 8. Colloidal radiogold disappearance half time and
serum alkaline phosphatase activity in liver
cirrhosis.
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oletx A AR P =d BROWES W7t 9
d e FlfgEs AT Az FEe 8 BB
ol RAKRRES & fiAdE o1& BEstY s
EEHAANA JEs BEMESE &9 miiEkEeEs
B 0. 287-0. 007/min. (Shaldon),'” 0, 29/min. (Bapti-
sta),?® 0, 22/min. (Antognetti),>” 0. 166/min. (Taplin),?

)

o
=
R

o

0. 158/min. (Krook), 2V 0, 143110. 0216(S.D.)/min. (Lee)
% 0, 209/min(Bahk)? 2 #§4sgn EHAY mKE
& ) 6.9%% % 8.0V HENA o Mk
#2) 28.7% B} 1.5~1.81/min.8} FFim8-S R

£ ou}b o] fREE BB HELVLD QL APIRAAS K
%0, 28540, 0428(S.D.)/min, $+ A& —FstL g

HFEEsE] el A9 ALy FHSEEMRERES B
B fgtt 49 hrgsssste] ke REERT -
MEM AED HENAS BET ¢+ 91 AL 1L
% albumin {#, 1% globulin { % BSP FraifEel Slol
A gl

1% albumin s BEY mhilseEEHEe] TR
Rl wWA, F APFaEe] BT = #iR
£ T8 (Fig. 3) 1 globulin{i: BHFFMmiTEe)
WAool ek Wik @metT g% ¥ & ddvt
(Fig. 4.

AFEEstEe]l 9ol A9 M albumin &) B = Hdl 2
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Ao nEID



10 —The Korean Journal of Nuclear Medicine: Vol. 3. No. 1, 1969~ -
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