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Cholecystography in the Presence of Jaundice

(II) Biligrafin excreted in the urine
By

Nobuyuki Koike, M.D. Masanari Nakamura, M.D.
Department of Radiology, Medical College, Osaka City University

In cholecystographic examination of patients with jaundice, an attempt was made to
study the behavior of Biligrafin excreted in the urine in order to determine whether
Biligrafin in urine could be used as a test of liver function.

1) Urines were taken separately at 1,2,3,6,9,12,18, and 24 hours after injection of 30
per cent of Biligrafin containing 20 ml within 5 minutes and Biligrafin in urine was defer-
mined with colorimetric method designed by Koike.

2) The total amount of Biligrafin excreted in urine per day appeared to be a paral-
lelism between the ability to excrete the dye in urine and B.S.P. (45 minutes after in-
jection). The higher the value of B.S.P. the greater the excretion of the dye in the urine.
It was considered that a retention of 1.2 g. of Biligrafin excreted in the urine per day
was due to impaired liver function, the range between 0.6 and 1.2 g. (10-20%) was
described as poor function, the range of less than 0.6 g. was normal.

3) It was found in our cbservations on Biligrafin excreted in the urine that in the
cases of high level of B.S.P. the excretion time was delayed and even after 24 hours a
large amount of Biligrafin was found to be excreted in the urine. In the cases where
B.S.P. was within normal limits, Biligrafin could not find 6-12 hours after injection.

4) It was recognized that a correlation was found between the density of the
cholecystogram and Meulengracht’s icterus index, but a parallelism was not always found.

5) It was supposed that intravenous injection of 30 per cent Biligrafin (20 ml),
compared with 5 per cent Bromsulphalein (0.1ml per kg. body weight), would actuate a
greater number of liver cell. The measurment of Biligrafin in urine was valuable as a
test of hepatocellar function. 5
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Table 1 Presentation of B.S.P., Meulengracht’s icterus index,
density of cholecystogram and Biligrafin in urine.
b Bilig. in urine (g) |
No. (Sex [Age Disease BSP [Meul. | 8 _
% 2 1n |1—2 o3 3—-6‘G——12[12-—-1818—2'4]T0ta1[ %
I'| m | 60 facute hepatitis |50 | 60 [ — (2.1 | 0.505L05 (0.315 — | — | — [4.040 673
T e e BT 50 [100 [ — |0.458/0.078/ 0.3 [0.35 [0.28 | .~ | 0.008 1.474| 24.6
3| m | 35 |hepatitis 50 | ~ | —| , |[1.255 1.294[ 0.552 0.500 ~ | 0.632 4.233 70.6
4 | m | 37 jserum hepatitis | 50 | 111.7| — | 0.2 | 0.153 0.169 0.160| 0.3720.09 | 0.157) 1.301] 21.7
5| f | 38 mcute hepatitis | 41.5 | 13.5 — | 0.3 | 0.656( 0.319] 0.875 0.123 /| 0.221 2.494 41.5
6 | m | 52 |hepatitis - 40.75 60 |®@ | .~ |2.5 |0.966(0.438 ~ | | ~ |3.904 65.1
7| £ |56 (o o |90 | sd—| | o |19 o [0.335 0.3 — |1.963 32.6
gl £ |2 i{gfggsmi" Bepat 40 11132 @ | 0.63 | 0.34201.23 | 0.143) 0.455 ~ | 0.502] 3.302] 55.0
9 [m | 62 [hepatitis 38 |z — (o6l 7 [08sses | — 7 | — |16l ora
10 | m | 41 ichronic hepatitis| 38 | 13.3] — | 0.223] 0.1080.14 | 0.245 0.192] ,~ | 0.825/ 1.233] 20.6
1T | m [ 52 [liver cirrhosis (34 | 39 [— | ,/ [1.33|0.54(0.45 | 0.418 7 | / | 2.738 5.6
oRIEEE (ol e 130.8| 13.8( — [0.81|  [0.477[0.844) 0.4 | 0.312| 0.15 | 2.993 49.9
13| £ |50 ‘Elﬁﬁlﬁfﬁsﬁme) 30.3| 58.8/ —| ~ |0.581] ,~ |0.2570.137] ~ |1.140] 2.115 35.3
14 | m | 26 |hepatitis 30.1 | 10.3] — [ 1.125[ 0.279[ 0.108/ 0.748] ~ | ,~ | 0.095| 2.355| 39.3
15 | m | 50 [cholelithiasis |30 | , | 4 |0.161] 0.170[ 0.038] 0.062] — | — | — |0.431 7.2
16 | m | 41 |hepatitis 30 | 10.3 5 [ 1.130] 0.274] 0.108[ 0.345/ 0.201 0.202| 0.095| 2.355 39.3
17 | £ | 12 jacute hepatitis (30 | 22 | @ | 0.4 | 0.225| 0.212] 0.99 | 0.525| 0.57 | 0.215 3.137 52.3
18 | m | 49 [liver cirrhosis | 29.5 | 25.2] — | 1.35 | 0.167| 0.127] ~ |0.484 - | 0.081 2.209| 36.8
19 | m | 18 |acute hepatitis 25 | 90 | — | 0.25 | 0.45 | 0.094] 0.258| 0.644 0.322| 0.360| 2.378| 39.6
20 | m | 26 [hepatitis 25 | ~ 112]0.375 0.467 0.150] 0.055 0.118] ~ | — | 1.165 19.4
0 v 25 | 60 | — [0.43470.780[ 0.688 0.450] 0.900] 0.920] — | 4.172] 69.5
2Z | £ | 45 |[serum hepatitis | 25 10.8) 4| ~ /| 1.008| 1.661| 0.208, — -— | 2.877] 48.0
23 | m | 20 [hepatitis 25 | 138 [—[1.05|1.12| ~ [1.008 1.904 0.350 — |5.432 90.5
24|m [32] » 2% | , | 4[0.864 0.473[ 0.525 (.384] 0.06 | ~ | — | 2.306 38.3
25 | m | 31 |hydrocholecyst | 25 / | @ |0.702) 0.324) 0.160{ 0.048| — | — | — [1.234[20.6
26 | m | 24 |hepatitis 25 | ,~ | @® |0.840] 0.405] 0.720 0.655 0.202] ,~ | 0.825| 3.647| 60.8
27 | m | 41 [liver cirrhosis [ 21.5 | 10.7/10 | ~ | 0.063] 0.075| 0.009] 0.002 0.055 — |0.204 3.4
28 | f | 44 |hepatitis 175 | , | @ [0.280 0.240[ 0.143[0.051] — | — | — |0.714/ 11.9
29 | f | 23 |reticulosarcoma | 15.9 | 8.2 — | 0.643| 0.214| 0.022 = IR T BT T
30 | £ | 40 [hepatitis 15 | 7 |®0.355) — |0.069 0.483 0.290 0.001/ 1.188 19.8
SRl [ 2 7 15 [ 11 | ® |1.915 0.287 0.188 0.170] 0.079] — | — [ 2.638 44.0
32(m (65 cRriomam 1y | (=05 [o.075 0.0%5  |0.008 , |0.008| 0.666| 11.1
33 | m | 24 [cholecystitis T B B A s 7 s A e e
34 [ £ | 20 [nepatitis 10 | ~ | 5/0.575 0.109 0.080] 0.026] — | — | — |0.790 13.2
35 |m |25 }ggggggﬁ?cal) 9 | ~ | 90.150 0.165 0.040| 0.086| 0.096 | — |0.537 9.0
36 | m | 21 jacute hepatitis | 7.5| 9 | 4|0.480 , |0.3710.241] — | — | — | 1.092 18.2
87 [ f | 45 uterus carcinoma| 4 | | 4 |0.211) 0.180/ 0.055 0.155| — | — | — | 0.601 10.1
38 | m | 54 lnormal 4 5.8 5[0.064 ,~ [0.1030.120] — | — | — |0.296 4.9
39 | £ | 16 [lung tb. R | A O T o e e | e
40 | £ | 40 |breast carcinoma] 2 | ~ | 9/0.815 0.084/ 0.001) 0.095 — | ~ | — | 0.4% 3.3
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41 | m | 61 [serum hepatitis il s 5| 0.379) 0.150] ,~ | 0.280 0.005/. ,~ | 0.033 0.847| 14.1

42 | m | 54 |normal 1 A6l n6E R 2 0. 35 hars e S o — | | 0.135] %288
uterus !

43 | £ | 54 PR 0.5 7 410.480] .~ |0.281 — -— e — 0T 6T

) hepatitis

44 | m | 36 (subclinical) 0 /| 12| 0.278 0.088) 0.026| 0.068 0.014 — | 0.474 7.9

45 | £ | 16 |normal 0 L 8| 0.211] 0.003| 0.04 | 0.033| 0.107] — | 0.394] 6.6

46 | m | 17 |lung tb, 0 L 510.105 ~ |0.134 0.031] — —_ — [ [FOR270] L5

AT IS0 ” ” 0 LA TS 020 e 0,506 0 — -— = = (e |l 5
hepatittis . B - i =

48 | m | 57 (subclinical) 0 15 81 0.001) 0.038 0.006 0.007 0.052, 0.9

AQEilate 12 ” ” 0 6 | 10 | 0.036| 0.137 0.029| 0.099| 0.013] — | 0.003 0.317| 5.3

{0 e el ” ” 0 6]0.192) ~ |0.102 0.007 — — G ol Qe L ey

Table 2 Relation between B.S.P., density of cholecystogram and Biligrafin in urine.

B.S.P. B.S.P. B.S.P. B.S.P.
—30% 30—15% 15— 4 9% 49—
1 [ Bilig. [ Bilig. A Bilig. 2 | Bilig.
iy ane | % [y ot furine | % (o6 [P hrine | % 553 Tt urine | %
(g) (8) 1 (8) (g)

50 — | 4.233| 70.6 | 30 (@) 3.137]'52.3 | 11 — [ 0.666/ 11.1 2 90 495 E8ES
550 — | 4.040| 67.3 | 30 4 a3 281023 o030 0]: 502 2 9 [10.361 6.0
50 — 1.474] 24.6 | 30 5 2.335[.39:3 " 10 5 0.790| 13.2 1 5 | 0.847| 14.1
50 — [1.301[21.7 [ 29.5| — |[2.209]36.8 | 9 9 [0.537] 9.0 1 6 |0.135] 2.3
41.5 — 2.494| 41.6 | 25 — | 5.432] 90.5 Ty | 1.092) 18.2 0.5 4 0.761) 12.7
40.75 @ 3.904| 65.1 | 25 — | 4.172| 69.5 | 4 4 0.601} 10.1 0 b 0.270| 4.5
40 (@) 3.302|'55.0/ 25 — | 2.378] 39.6 4 5 0.296| 4.9 0 6 0. 311} 5502
40 — 1.963| 32.6 | 25 @ 3.647) 60.8 0 8 0.394] 6.5
38 — 1.644) 27.4 | 25 @ 1.234] 20.6 0 8 |0.052] 0.9
38 — 1.233] 20.6 | 25 4 2.877| 48.0 0 10 05317 Es!
34 — | 2.738| 45.6 | 25 4 2.306| 38.3 0 11 0.797] 13.3
30.8 — 2.993 49.9 | 25 12 1.165 19.4 0 12 0.474f 7.9
30.3 —_ 2.1151:35.3| 215 10 0.204] 3.4
30.1 — 2.355| 39.3 | 17.5 ®@ 0.714| 11.9

15.9 | — [0.879 14.7

15 @ 1.188| 19.8

15 @ | 2.638] 44.0
ol 14 17 7 12
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Fig. 2. Accumulative amount of Biligrafin
excreted in urine.
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Table 3 Relation between Meulengracht’s icterus index, density of cholecystogram
(Benoist’s index) and Biligrafin excreted in urine per day,

Meulengracht Meulengracht Meulengracht: Meulengracht
—30 30—10 10— 6 6-—
[ ®ilig. [ Bilig. [ Bilig. [ Bilig.
Meul. SBté]nm- ur]iie % Meul. gzénm-urlige % [Meul. :iénm-urliﬁe % (Meul. thénm_u:rIi?:e %
D) (z) ) (g)
117.1] — 1.301 21.7 | 25.2 — | 2.209] 36.8[ 9 4 [1.092/18.2 | 6 10 7] 0.317] 5.3
113.2) @ | 3.302| 55.0 | 22 @nale3 4371523 1 Tl Diu05R10) 5 5 24| - 578 0.296] 4.9
100 — | 1.474.24.6 | 15 8.&l04052[ 0.9 8.2 4 |0.879 14.7 | 4.6 6 |0.135 2.3
90 — | 2.373 39.6 [ 13.8 | — | 2.993 49.3
60 — | 4.040| 67.83 | 13.5 | — | 2.494] 41.6
60 — | 4.172| 69.5 | 13.3 | — | 1.233] 20.6
60 @ |3.904| 65.1 | 13 —|:514321'90.5
58.8] — | 2.115( 35.3 | 11 @ | 2.638 44.0
39 — | 2.738| 45.6 | 10.8 4 | 2.877| 48.0
10.7 | 10 |0.204 3.4 ]
10.31 5 |2.355 39.3 | I [
e g 11 3 3
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i ©f vz Meulengracht i & ffrp Biligrafin &
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1.27h%E 1 g »F i 1#, 1 gREE 0.62 (10%)
D Eo#Fx3fe, 0.68REGOFHIEI3IFTHD
7=. % 7=, B.S.P. {2 4 %KEE @ BEE12ET
%, Biligrafin o Rt 1 H8FER 1 gL ED
FhagiEchoT, 1 R 0.62 (10%) DLE
Ol 3PN EF, Mo 9 Fhixfaih s 10%
R THoT.

DI_F oG R A &, Biligrafin o Rk
ik 1 HigHE 1z B.S.P. (455fF) & AL D 3R\ ~FFT
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