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The occurrence of increased amounts of por-
phyrin in the urine in cases of liver disease was
first duly emphasized by Archibald Garrod (1, 2).
Garrod believed this to be hematoporphyrin, a
confusion with coproporphyrin which was cor-
rected by H. Fischer and Zerweck (3), and which
undoubtedly depended upon the very close sim-
ilarity of the absorption spectra of the two por-
phyrins. Whenexamined with the relatively crude
spectroscopes available at the time of Garrod's
study, these porphyrins were indistinguishable.
The investigations of H. Fischer, however, made
it clear that hematoporphyrin does not occur in
the urine, if, indeed, it occurs as a natural product
at all. Studies of urinary porphyrin excretion in
liver disease, subsequent to that of Garrod, have
been for the most part of rather fragmentary na-
ture, consisting of one or not more than a few
examples of any one affection. The pertinent liter-
ature has been reviewed within recent years (4, 5)
and need not be considered here. Attention may
be drawn, however, to the papers of Nesbitt and
Snell (6, 7) and Localio and co-workers (8), in
which considerable data were reported on the feces-
urine ratio of coproporphyrin both in obstructive
jaundice and liver disease. The papers of Watson
(9, 10) and Dobriner (11 ) present limited data on
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the urinary isomer distribution (ratio of types I
and III) in these conditions. Dobriner made sev-
eral important observations in cases of catarrhal
jaundice, obstructive jaundice, and cirrhosis of the
liver, to which reference will be made again, in
this and subsequent papers of this series. Studies
of isomer distribution have been generally dis-
couraged, however, by the lack of a method of
isomer analysis applicable to small volumes of
urine, and as a corollary of this, the lack of exact
knowledge of the isomer distribution in normal
urine. In previous papers a suitable method has
been described (12, 13) and in paper I of this
series (14) the results of the application of this
method to normal urine have been given. The
purpose of the present investigation was to deter-
mine the total urinary coproporphyrin (UCP) as
well as the isomer distribution in 24-hour samples
from cases of infectious hepatitis at various stages
of the disease, and also, for purposes of comparison,
from cases of infectious mononucleosis and of me-
chanical jaundice, the latter term being used to
designate jaundice due to extrahepatic biliary ob-
struction, or obstruction of the main hepatic ducts
in the liver. It was also desired to assay the value
of the UCPdetermination, relative to other meth-
ods of studying liver function, as an indication of
residual hepatic functional impairment in cases of
hepatitis at various periods after the disappearance
of jaundice.

MATERIAL AND METHODS

The method of Schwartz and associates (13) was used
to determine the UCPand the isomer distribution. Re-
cent evidence indicates that the true value for the UCP
is approximately 20 per cent higher than that obtained
with this technique. Nevertheless, all of the data given
in the following may be compared directly with the nor-
mal data given in paper I (14).

The fractional serum bilirubin was determined accord-
ing to the modification of the Malloy-Evelyn method
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described by Ducci and Watson (15). The bromsulfalein
retention in the blood was determined according to
Mateer (16), 45 minutes after injection of 5 mg. of the
dye per kilo of body weight. The cephalin cholesterol
flocculation test was performed according to Hanger
(17). Cholesterol and cholesterol esters were determined
by the method of Sperry and Schoenheimer (18). In
some instances the urine urobilinogen was determined in
24-hour urine samples (19); in others the quantitative
urine Ehrlich reaction (20, 21) was carried out on indi-
vidual or two-hour samples. The number of copropor-
phyrin determinations and the cases which were studied
are given in Table I.

As noted in Table I, the determinations were often
repeated, either with relation to stage of the disease or
fluctuation of the jaundice, or in some instances within
a brief interval, for purposes of corroboration. The
majority of determinations in the infectious hepatitis
group were in the period after the disappearance of
jaundice.

RESULTS

The data obtained in the five groups of cases (as
noted in Table I), are given in Tables II-VI, re-
spectively. The data in Table II permit some com-
parison of the UCPin cases of hepatitis, with the
results of other tests of liver function, as well as

TABLE I

Composition of clinical material and
number of determinations

Num- Number Isome
Group Diagnosis ber of of deter- aneryGr oup Di agnoos is cbaserofNomeanations anaeycss of UCP 58

1 Infectious hepatitis* 96 172 53
2 Infectious mononu- 25 25 16

cleosist
3 Cancer of pancreas or 41 46 38

bile ducts
4 Commonduct stone or 30 49 30

stricture
5 Cirrhosis (all types)$ 48 95 53

* This group includes cases of epidemic hepatitis and
homologous serum jaundice, some of which were studied
in Minneapolis,. and some at the Schick and DeWitt Gen-
eral Hospitals of the U. S. Army, at Clinton Ia., and Au-
burn, Cal., respectively; the urine porphyrin studies were
carried out in all instances in Minneapolis. The group
also includes cases of epidemic and homologous serum
jaundice, and of sporadic hepatitis studied in Minneapolis.

t These cases were studied on the Health Service of the
University of Minnesota Hospital, Dr. Ruth Boynton,
Director. Liver function studies in this group have been
reported elsewhere by Dr. Ralph Peterson (26).

t The cirrhosis data will be considered in detail in the
ensuing paper of this series, but are included in the present
communication for purposes of comparison, with particu-
lar respect to the differential diagnosis of jaundice.

UCP in Relation to Duur-ation of Joundice and
Interval after Disappearonce of Jaundice
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TABLE U1

UCPin cases of infectious hepatitis, compared with stage of disease, symptoms, and status of the liver

WeOf Week after SypLieTndr B B
CE UU UCP

CsIno. ias Seeeedisappearance tisfeltnes 1 T r CC per UE 24 -y/24no. disease ~~~~of jaundice
tos n~ esTcent hr. hrs.

IT. M.ci' 30 10-10 10 2 0 10 + 0.7 1.1 3+52 0.6 320
11-21 16 8 0 3 0 2+66 60

2 J. R. ci' 28 10-20 4 Never j I 0 + 0.0 0.03 0 1+ 40 143
11-21 10 Never j 0 1 + 0 86

3 F. F. ci' 31 10-9 34 5 I 3 + 0.0 .44 3 0 .25 47
11-15 39 10 I 3 ++ 0 054 77

4 R. V. ci' 27 10-10 11 8 I 1 0 209
11-20 17 14 I 1 0 .03 0.1 4 80 115

5 H. M. ci' 23 11-16 22 14 0 4 0 .2 .65 24 3+ 67 3.8 208

6 F. R. ci' 26 10-9 6j 0 3 + 3.7 4.1 1+ 0.7- 319
3.0

11-16 11 j 0 3 + 5.8 9.2 33 193

7 M. D. d'23 10-1 13 7 I 4 + 0.00o.1710 57 65
11-15 19 13 I 5 0 1.8 292

8 J. T. ei 35 10-7 5 1 ++ 4 0 0.3 0.7 4 0 63 193
11-16 11 7 ++ 6 ++ 99

9 H. C. ci' 37 9-20 25 9 ++ 2 + 0.1 0.2 0 0 45 159
10-27 30 14 0 1 0 0 56 2.5 133

1OR. C.cj"28 9-27 11 7 I 3 0 0.5 1.1 90 1.5 138
11-21 18 14 + 2 0 5 28

11 P.U.i' 21 10-2 4 j + 2 0 2.7 4.3 4+ 2.3 444
11-16 10 5 0 0 0 0 0.5 115

12 J. R. ci' 21 10-8 3 j ++ 4 + 3.1 5.5 0 1+ 36 3.8 448
11-15 8 SIlj I 1 + 99

13 A. M.c'21 10-1 24 4 0 0 0 0.1 0.2 80 47 1.8- 92
4.6

14 C. M. d' 37 9-20 36 30 ++ S ++ 0.3 0.6 0 69 2.0- 161
2.7

11-15 39 33 I 0 0 52

15 W.W.ci' 40 9-24 56 46 I 1 0 0.0 0.3 0 0 61 0.7 172

16 F. H. ci 40 9-20 3 yr. Approx. + 0 0 0.2 0.44 0 0 49 1.1I- 1,87
10 wk. 3 yr. 3.3

11-15 3 yr. Approx. + 0 0 63
14 wk. 3 yr.

17 M. H. ci' 21 9-28 4 2 0 4 0 0.5 0.65 15 0 0.5 213

18 J. H. ci' 23 9-20 l yr. 6 + 3 + 0.0 0.2 0 60 2.0 189
3 wks.

19 W.M. cP22 9-28 10 3 0 2 0 0.2 0.58 50 1.0 96

20 J. D. cP32 10-2 19 17 0 0 0 .23 .44 0 2.3 76

* Symptoms: I = Indefinite or questionable; +,+ + mild or moderate weakness-, fatigue, anorexia;+++ + severe
anorexia and weakness, patient very sick but not comatose.

t EnI.: Cm. below costal margin in midclavicular line. Tenderness: + = slight, + + = moderate, + + +=
marked.

Key: SB =Serum bilirubin Brom,= %retention of Bromsulfalein CC = Cephalin
1' prompt direct in blood 45' after 5 mg. per cholesterol flocculation
T =total kilo, body weight at 24 hours
CE =Cholesterol ester % UE = Urine Ehrlich units per 2-4 P.M. UU = mg. urobilinogen in 24 hr.

urine sample urine
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TABLE ii-Continued

CaseInit~~ Age Date Week of Week after Symp- Liver Tender- SB SB BrUU UC
CsIno. iasdiseaseatedisappearance toitn~tns T ram CC per UE 24 -y/24no. disease ~~of jaundice tos n~ esTcent hr. hrs.

21 P. B. d' 30 10-1 8 1 I 6 + 0.1. .52 1- 159
2.2

11-15 14 7 I 5 + 0.1 .38 00 56 0.5 94

22 R. G. 28 9-28 10 SIlj 0 10 0 1.7 3.3 9 3+ 22 1.8 167
11-16 16 5 0 0 0 0.2 0.7 50 74 0.6 52

23 D. H. ci' 26 9-26 18 10 0 0 0 .03 .4 1 2+ 4.6- 150
1.2

24 J. M. i'23 10-2 13 2 +++ 4+++ 0.3 .85 0 52 1.9 .67
11-15 19 8 0 0 0 .17 .52 2.5 0 58 1.2 37

25 V. N. d' 24 10-1 9 7 0 0 0 .03 .23 69
11-21 15 13 0 0 0 51

26 W.R. ci' 24 10-1 28 24 + 0 + .03 .44 0 .8 127
34 30 0 0 0 43

27 J. S. d' 33 9-28 12 4 0 0 0 0.1 .23 12 0 49 1.4 256
11-15 18 10 0 0 0 0 32

28J. W. d'24 9-28 28 2-4 + 3 0 0.5 1.5 10 0 51 5.0 197
11-16 34 8-10 I 0 0 .3- 116

1.6

29 R. F. ci' 25 11-15 52 28 0 2 0 0.01 0.41 0.97, 53

30 E. P. cI' 28 2-16 4 +++ 6 +++ 17.0 30.7 3+ 15 1.8- 15 450
5.0

3-26 10 I 5 0 2.13 5.13 1+ 62 2.8 410
4-14 12 1 0 5 0 0.5 1.75 4.95 336

31 E. C. 6' 22 2-16 13 3 + 0 0 0.5 1.6 1.5 0 0.5 132

32 R. B. '24 2-17 3j I 0 0 1.0 3.2 7 1+ 79 1.2 240
3-20 7 3 0 0 0 0.4 1.2 0.5 2+ 1.7 160

33 W.M.c'23 4-4 5 2 0 2.5 0 0.5 1.6 40 74 2.7 139

34 R. B. ci' 30 2-16 3j +++ 5 0 10.9 19.5 3+ 4.5 490

35 R. R.c'35 4-4 28 16 + 3 ++ 0.1 1.1 00 76 1.8 47

36 C. M. ci' 37 2-16 4 1 0 0 0 0.6 1.3 0 0 71 2.2 150

37 L. H. ci' 25 3-4 23 10 ++ 8 ++ 0.1 0.99 0.5 0 63 0.73 86

38 H. J. d' 25 4-4 26 15 0 0 + 0.25 1.1 3.5 0 76 .96 1.5 136

39 W.C. 6' 25 4-4 10 1 I 1 0 0.65 1.65 1+ 2.1 152
4-14 12 3 0 0 0 0.4 0.95 1 0 1.0 180

40 C. R. ci' 27 3-26 1 yr. j +++ 5 0 8.0 16.0 3+ 39 8.0 480

41 J. B. ci' 45 2-5 6 4 I 0 0 0.5 1.0 12 1+ 53 12.0 198
2-16 7 5 I 0 0 0.5 1.1 15 2+ 2.2 328
3-13 11 9 0 0 0 0.2 0.8 1+ 70 0.9 75

42 F. D. 9 44 11-9-46 5 ++ 2 0 12.8 22.2 4+ 25 0.1 164
11-14 6 ++ 2 0 12.8 24.3 4+ 31 104
11-24 7 ++ 2 0 13.5 25.6 4+ 25 0.4 156.
11-27 8 ++ 2 0 12.7 25.1 4+ 20 1.2 225

43 E. G. ci' 48 8-9-46 12j + 0 + 2.5 4.8 0 68 1.6 180
8-22 14 + 0 + 1.4 12.8 11.411+ 69 0.5 280
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TABLE n1-Continued

Weof Week after Sm-LvrTne B CE UU UCPCase Intil Se Ag oftedisappearance itfivrTner B S Brom C pe UE 2 /4no. disease ~~~~of jaundice toe n~ esTcent hr. hrs.
44 B. K. ci' 32 5-15-46 18j + 5 + 1.9 4.5 465

6-1 20 1 + 3 + 0.9 1.8 3+ 76 134
6-2 20 1 + 3 + 0.9 164
7-10 25 6 + 3 0 0.2 0.5 1+ 67 0.6 94

45 A.G. ci 21 3-12-46 19 16 + 2 + 0.2 1.0 3 0 73 0.7 10.4 203
3-17 20 17 2 + 460
5-2 26 23 0 + .06 0.8 0 74 1.0 129

10-16 48 45 0 0 0.1 0.7 0 0.5 249

46 A. G. d' 40 4-16 1I 2 0 4.1 '7.1 4+ 75 22.3 779
4-24 3 SIj 0 0 0.9 1.7 9.5 4+ 356

47 A. C. 928 4-13 3 yr. l yr. 2mo. + I ++ 0.1 0.7 3% 0 75 1.7 72

48 C. M. Ci' 30 5-26 8 I + 26 37.9 0 4.6 420

49 V. A. c 41 2-24 8 j + 2 + 5.9 10.1 0 55 11.1 445
3-15 11 + 2 0 2.6 4.6 26 554
4-8 14 1 0 0 0 0.6 1.5 2+ 69 2.7 302
5-6 18 5 0 0 0 0.3 0.8 0 2.9 188
6-17 23 10 0 0 0 0.2 0.6 0 0.7 259
8-8 30 17 0 0 0 0.2 0.6 3%0 1.2 253

50 M. B. 9 30 12-1 1 yr. About I 0 0 0.2 2.1 2%. 1+ 74 0.6 1.0 36
11 Mo.

51 L. H. 9 32 9-4 2 + 1 + 1.8 3.0 30.5 4+ 35 20.0 265
9-7 2 + 1 +64
9-24 3 1 0 0- 0 .16 0.7 3 4+ 148

52 M. H. 9 27 2-28 16 1 + 1 + 0.8 1.7 12.5 3+ 60 2.6 116

53 I. S. 9 52 12-4 17j + 0 0 1.2 2.2 2+67 0.7 130

54 G. B. ci' 30 5-20 31 13 + + 0 0.2 2.0 2.4 0 4.2 143
7-8 37 19 0 + 0 0.2 1.8 2.0 0 0.3 135

55 A. B. ci' 40 4-30-46 28 22 + 0 0.2 2.8 5.0 1+ 1.9 35

56 P. T. ci' 54 4-28-46 2j + + + 15.4 26.7 3+26 10.0 611
6-7-46 7 1 + 0 0 0.6 1.2 0 67 3.2 105

57 G. T. ci' 50 4-19-48 2 + 2 + 4.6 7.7 4+ 50.5 11.2 224
5-8-48 4 4 + 2 + 14.7 31.7 4+ 21 1.0 245

58 M. S. 9 19 7-17-47 2 Never j + + + 0.2 0.5 2 1+ 1.5 45

59 H. F. 9 37 7-2-47 4 yr. 4 yr. + 0 0 0.2 1.1 3 0 4.5 153

60 L. S. 9 47 5-2-45 2j + 1 + 9.0 13.0 3+ 17 178

61 R. G. c 21 7-1-45 12 10 + 1 + 0.1 0.5 0 0.3 119

62 H. H. ci' 50 3-18-48 3 + 2 + 1.3 2.5 3+67 1.3 222
3-29-48 5 1 + 1 + 0.4 1.1 0 1.0 141
4-11-48 7 3 + 1 + 0 1.0 158
4-25-48 9 5 0 0 0 0 125

with the patients' symptoms, approximate liver

size, and degree of tenderness, at various stages

of the disease. Table IIA includes supplementary

data on the UCP; in these instances additional

information as to hepatic function was lacking or

fragmentary.

In Figure 1, the values for UCPin the cases of
hepatitis are plotted with relation to the duration
of jaundice or the interval from the disappearance
of jaundice. This figure includes all of the deter-
minations in all cases in which there had been
jaundice. As a matter of fact., the present mate-

625



C. J. WATSON,V. HAWKINSON,R. B. CAPPS, ANDE. M. RAPPAPORT

TABLE 11A

Addition UCPdeterminations in cases
of infectious hepatitis

Presence UCP' inCase no. Initials Age Sex or absence
of jaundice y/24 hrs.

63
64
65

66
67

68
69
70
71
72
73
74

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

J. B.
A. P.
E. S.

C. R.
E. R.

J. M.
L. S.
I. N.
C. L. F.
0. D.
L. F.
S. S.

M. A.
J. M.
W. S.
N. T.
J.0.
H. W.
D. W.
R. S.
R. K.
B. R.
P. T.
C. S.
J. G.
F. W.
M. G.
R. F.
B. R. K.
H. F.
G. G.
T. C.
C. B.
E. E.

67
29
30

31
24

59
42
24
23
54
45
55

25
21
23
21
34
42
27
23
24
30
21
26
27

4
25
25
22
53
23
40
74
20

9
9
0'

c'
0'

0'
0'
0'
0'
0'
0'
9

0'
0'
0'
9
0'
0'
0'
9
0'
0'
0'
0'
0'
0'
0'
0'
9
0'
0'
0'
0'
9

+

+

+
+
+
+
+
+
+

+
+
+
+
+

+
+
+
+

+

+

+
+
+

257
206
739
448
425
472
220
155
134
91

158
197
39
42
77

120
37

432
451
252
346
205
242
265
235
151
170
312
197
222
505
150
241
314
296
210
160
208
179
141
540
177
145
210
304
279
182

rial includes but one instance of what was believed
to -represent hepatitis without jaundice (Case 2 in
Table II). The upper limit of normal of 100y, as
indicated in Figure 1, was established with rela-
tion to the value of "the mean plus two'standard
deviations, or 97.y. One instance of the 53 in
the normal group was above this value, with 99y
(see paper I of this series [14]).

As shown in Figure 1 and Table II,'a number
of the cases of hepatitis were first seen in a late
stage of the disease, weeks or months after the

TABLE III

Coopoorphyrin isomristribution in Z4-lour urine
samples from cases of hepatitis

Isomer distribution in
Case no. UCPin per cent Type IIICan/24 hrs. I/24 hours

I III

4
6
8

10
12
14
15
19
23
26
27
30
32
34
36
38
39
40

41

42

43

44

45

46

47
48
49
53
54
67
69
72
75
79
84
86
87
88
89
90
91
92
93
94
95
96

209
319
193
138
488
161
172
96

150
127
256
450
160
490
150
136
152
480

{198
328

75
164

{ 106
156
225
180
280
465
134
164
94

4203
460
129
249
779
356

72
420
445
130
143
120
415
205
151
222
296
160
208
179
141
540
177
145
210
304
279
182

88
92
92
84
96
81
80
90
90
87
93
98
93
99
93
92
91
96
88
90
87
92

89
90
86
95

89

93
90

96

86
91
90
91
91
85
89
80
79
90
90
91
94
83
86
96
92
85

.95
89
98
86

12
8
8

16
4

19
20
10
10
13

7
2
7
1
7
8
9
4

12
10
13

8

11
10
14

5

11

7
10

4

14
9

10
9
9

15
11
20
21
10
10
9
6

17
14
4
8

15
5

11
2

14

25.1
25.5
15.4
22.1
19.5
30.6
34.4

9.6
15.0
16.5
17.9

9.0
11.2
4.9

10.5
10.9
13.7
19.2
23.8
32.8

9.s
13.1

24.8
18.0
39.2
23.3

18.0

32.2
12.9

31.2

10.1
37.8
44.5
11.7
12.9
18.0

9.8
41.0
31.7
22.2
29.6
14.4
16.5
30.4
19.7
21.6
14.2
21.8
10.5
33.4

5.6
25.5

disappearance of jaundice. At least two of these
are sufficiently instructive to be given in more de-
tail in the following:

j

I

-

I I I

I I

- -.6
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TABLE IV

UCPand isomer distribution in cases
of infectious mononucleosis

Isomer distribution
in per cent

TyinCase U,tCP in |_Typ7e4 II in
-y/24 hra. y/2 hre.

1. D. J. 189 88 12 23
2. B. R. 163 81 19 31
3. M. G. 410 96 4 16
4. L. V. B. 147 80 20 29
5. G. B. 364 89 11 40
6. H. S. 111 82 18 20
7. E. S. 425 92 8 34
8. P. C. 123 82 18 22
9. C. M. 282 93 7 20

10. E. B. 133 80 20 27
11. E. F. 249 95 5 12
12. E. W. 113 90 10 11
13. D. S. 219 85 15 33
14. F. K. 113 90 10 11
15. T. G. 143 88 12 17
16. D. E. 152 92 8 12
17. F. S. 46
18. S.A. 133
19. R. G. 71
20. D. D. 45
21. C. A. 177
22. A. H. 42
23. K. M. 73
24. C. D. 77
25. G. L. 122 _

1. Case 45, A. G., male 21, farmer. The patient
was first seen at the University Hospital on March
11, 1946. He stated that about six months earlier
he developed nausea and anorexia, shortly fol-
lowed by jaundice which persisted for two months.
During the last four months he felt fairly well and
had resumed his work, but was bothered by per-
sistent discomfort and tenderness in the right up-
per abdomen. Examination revealed an enlarged
tender liver and a palpable spleen. Routine labor-
atory studies were normal. As seen in Table II,
the fractional serum bilirubin, thymol turbidity,
cephalin cholesterol flocculation, bromsulfalein,
cholesterol and ester percentage, were all within
normal limits. The serum proteins, hippuric acid
synthesis, and prothrombin time were also normal.
The urine Ehrlich test on individual samples was
normal, but the 24-hour urine urobilinogen was
10.4 mg., in other words, considerably elevated.
The UCPwas markedly increased, usually above
200y/24 hours (see Table II). The liver biopsy
revealed evidence of an active hepatitis, i.e., small
foci of cellular exudate with occasional necrosis,
but no fibrosis.

2. Case 49, V. A., male, 41, illustrator. This

case is presented in more detail because of the
unusually favorable opportunity for study that was
presented during the latter weeks of a prolonged
"catarrhal" jaundice or sporadic infectious hepa-
titis. Following is a brief summary of the salient
clinical features:

The first day of observation, Figure 2, was Feb-
ruary 24, 1947. At this time the patient had been
jaundiced for two months. On December 7, 1946,
he experienced an acute attack of diarrhea, nausea
and vomiting, of 12 hours' duration. He recovered
and felt quite well, but on December 26, he noted
fever, malaise, and pain in the muscles. His urine
became dark, and he consulted a physician who
made a diagnosis of infectious jaundice. When
first seen at the University Hospital the liver was
moderately enlarged and tender. Within three
weeks the- tenderness had disappeared and the
jaundice had markedly diminished. The liver was
still palpable. By April 8, the jaundice had disap-
peared though the serum bilirubin was still dis-
tinctly elevated. Although the patient's appetite
had returned, a moderate lassitude persisted
throughout the summer. He did not have energy
enough to play golf which he ordinarily enjoyed.
By November of 1947, however, he believed that
he had regained an entirely normal status. As
noted in Figure 2, the results of the liver function
studies, except the UCP, were normal by the 65th
day of observation (corresponding to April 30,
1947). The UCP, however, remained considerably
elevated, the value on the 171st day (August 14,
1947), being 253. Later determinations have con-
tinued to show abnormally high values, as seen in
Table VII. The patient feels quite well (De-
cember 15, 1948) but has now developed a number
of small spider nevi over the neck, upper chest, and
hands. The liver is palpable at the costal margin,
not tender.

The total coproporphyrin values together with
the percentage and actual amount of each isomer
as determined in 46 cases of infectious hepatitis,
are given in Table III. Similar data for the in-
fectious mononucleosis group are shown in Table
IV. In Figure 3, the initial values obtained for
the total UCPand per cent of type III isomer, in
the first 40 cases of hepatitis to be studied in this
way, are plotted in comparison with the values for
the normal (Minneapolis) series previously re-
ported (14), and for 38 cases of acute poliomyelitis.
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The latter data have also been reported previously
(22) and are included here only for purposes of
comparison with the results in the hepatitis cases.
One instance was of particular interest because of
the likelihood of coexistence of infectious hepatitis
and poliomyelitis.

Case 51, L. H. female, 32, housewife. This pa-
tient was seen during the epidemic of poliomyelitis
in 1946. She complained of headache and stiff
neck, and there was fever. The spinal fluid was
found to contain 17 mononuclear cells per cu. mm.
When first seen, there was distinct jaundice, in ad-

dition to the findings indicative of poliomyelitis.
A history was obtained of painless jaundice suf-
fered by her son and several individuals in the
neighborhood about six weeks earlier. The patient
had observed dark urine at the outset of her own
illness. The liver was not palpable or tender at
any time. The laboratory data as seen in Table II
revealed marked liver functional impairment. The
first UCPon September 4, 'was 265 y/24 hours;
three days later it was 642 y, and at this time 82
per cent was type I, the remainder type III. This
represents 116 y of type III. In paper I of this

TABLE V

UCPin cases of cancer of the pancreas, bile ducts, or liver

CaseInitialsSx Age Diagnosis Diag- Date of SBt /4hs I 4hsCase : Initials Sex AgeDiagnosis nosis determi- ____________UCP Per cent Per cent y 111/
no. ~~~~~~~~~~by*nation 1' T Y2 r. I I 4h

1 C. K. 9 56 Ca. bile ducts A 8/27/44 22.0 25.5 330 95 5 17
8/29/44 269
8/30/44 380

2 J. W. el' 51 Adeno ca. of bile ducts 0 3/2/46 12.8 23.0 314 89 11 35

3 H. A. |" 74 Ca. C.B.D. 0 12/6/46 16.5 23.2 257

4 H. A. 6' 59 Ca. C.B.D. 0 7/18/46 24.0 41.6 226 81 19 43

5 G. H. 9 50 Ca. C.B.D.l 0 5/27/46 15.1 31.2 381 94 6 23
5/29/46 172

6 0. 0. d3 53 Ca. head of pancreas 0 4/26/46 3.9 6.5 365 86 14 51

7 E. P. .' 77 Ca. body of pancreas 0 12/10/45 6.6 9.6 201 78 22 51
12/11/45 180
12/22/45 144

8 G. S. 6' 76 Adenoca. of bile ducts 0 12/25/46 13.8 24.0 174

9 W. G. |' 70 Ca. pancreas A 4/17/47 196 82 18 36

10 J. D. Ca. pancreas. A 5/6/47 206 80 20

11 J. W. ' 67 Ca. pancreas 0 11/18/44 9.1 15.8 281 91 9 25

12 C. A. 9 71 Ca. pancreas C 1/18/48 15.6 27.9 188 82 18 34

13 E. B. a' 65 Ca. pancreas A 5/17/47 16.8 31.0 167 85 15 25

14 S. B. | 55 Ca. C.B.D. 0 10/9/44 8.0 15.1 282 80 20| 56

15 E. C. 9 62 Ca. G.B. 0 6/14/47 15.3 26.0 364 75 25 91

16 C. C. || 75 Ca. liver 0 4/6/47 0.1 0.3 331 74 26 86

17 C. C. |' 56 Ca. pancreas 0 9/24/47 14.8 28.0 282 62 38 107

18 A. D. 6' 54 Ca. body pancreas 0 2/7/47 0.1 0.4 66 81 19 12.5

19 H. E. c 67 'Ca. pancreas A 12/20/44 28.5 43.0 217 74 26 56.5

* A = autopsy
0 = operation
C = clinical study only

t SB = serum bilirubin
in mg. per 100 cc.

1' = prompt direct; T = total
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TABLE V-COntinud

Diag- Date of ______UCP Percent PercentCaseInitilsSex AgeDiagnosis nosis determi- 7y/24 hrs. I III 24 hrs..no. ~~~~~~~~~by*nation 1' T

-20 M. E. C?' Ca. pancreas 0 6/18/47 9.0 15.8 443 71 29 128

21 A. F. ci' Ca. C.B.D. 0 10/17/47. 294 70 30 88

22 P. G. ci' 74 Ca. pancreas C 8/23/47 24.2 42.1 198 80 20 39

23 H. G. ci' 65 Ca. liver 0 2/27/47 127 69 31 39

24 N. H. ci' 21 Ca. liver 0 6/30/47 0.1 0.5 79- 68 32 25

25 L. H. Ci' 69 Ca. C.B.D. A 10/21/47 7.8 14.5 177 77 23 41

26 R. J. 9 25 Ca. pancreas 0 10/20/47 6.3 11.1 242 72 28 68

27 A. J. Ci' 45 Ca. liver 0 4/24/46 0.1 0.9 61 71 29 18

28 H. J. 9 66 Ca. C.B.D. A 8/13/46 0.2 0.4 .280 74 26 73

29 M. J. 9 56 Ca. C.B.D. C 3/3/48 2.7 3.8 149 72 28 42

30 S. K. ci' 73 Ca. liver C 9/30/46 16.0 30.0 297 81 19 56.5

31 W. R. ci' 70 Ca. C.B.D. 0 2/1/46 6.6 9.8 272 77 23 62.5

32 F. U. ci' 67 Ca. pancreas C 2/18/48 10.0 16.5 190 78 22 42

33 C. W. 9 58 Ca. liver 0 7/13/46 0.1 0.8 137 84 16 22

34 L. W. 9 61 Ca. C.B.D. 0 3/26/47 8.7 14.5 214 70 30 64

35 J. W. ci' 70 Ca. head pancreas 0 3/2/46 4.6 8.7 314 80 20 63

36 H. K. ci' 65 Ca. bile ducts 0 2/4/47 13.7 24.0 204 75 25 82

37 E. J. ci' 60 Adenoca of ampulla 0 8/14/47 5.6 12.2 208 71 29 71

38 N. P. ci 60 Ca. pancreas 0 5/10/47 0.4 0.9 113 79 21 24

39 C. A. 9 68 Ca. bile ducts 0 4/9/48 3.6 6.4 175 70 30 53

40 R. S. 9 53 Ca. bile ducts C 7/10/48 0.2 1.1 249 81 19 47

41 B. W. 9 21 Ca. bile ducts A 1/30/47 5.6 10.2 300 74 26 79

series, it was noted that 31 vy was two standard de-
viations above the mean for the normal group.
Thus it is evident that there may be a marked in-
crease of one isomer, even though, percentagewise,
the other one is preponderant.

Tables V and VI include the data for the biliary
tract cancer and the calculous groups respectively.
Two exceptional cases included in Table VI de-
serve individual consideration. Both of these ex-
hibited considerable increases of type III isomer
in contradistinction to the other members of the
group, in which the increase was mainly of type I.
In both, however, there were prominent features
serving to distinguish them in other respects as
well. In Case 2, gallstones were found in a large

sub-hepatic pocket resembling an abscess; the gall
bladder and common duct were not identified and
the surgeon believed that there had been a severe
inflammation with considerable "breaking down of
tissue." The spleen, which was removed, weighed
1270 gin., and was diagnosed as splenic hyper-
plasia or Banti's disease; liver biopsy revealed a
definite early cirrhosis. It was impossible to ob-
tain a history of alcoholism or other chemical ex-
posure which might have explained the excessive
type III coproporphyrin excretion in this case.
The possibility of endogenous chemical intoxica-
tion is considered because of the above operative
findings.

In Case 12, Table VI, necropsy revealed miliary
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tuberculosis. The possible relationship of this
condition to an excessive type III coproporphyrin
excretion is not clear and is receiving further
study. Again one must consider an endogenous
chemical intoxication, due to extensive necrosis,
as the important factor.

A third case, not included in the tables, and which
we have not been able to classify, was that of an
aeronautical engineer, a male, 47 years of age,
who was conducting research at very low tempera-
tures. In fact, 24 hours before the onset of his ill-
ness, he had spent an hour and a quarter in a cold
chamber at - 600 F. wearing a suit specially de-
signed for high-altitude flying. The temperature of

his skin, measured by means of a thermocouple,
fell to as low as 840° F diurifig'th6 latter'' part ofthe
experiment. He felt fairly well until the next
day when he noticed marked aching in the muscles.
This persisted and the next day his temperature
rose to 1030 C. Two days later he became jaun-
diced; the urine was dark and the stools light.
The jaundice became more marked and persisted
about two weeks, the maximum serum bilirubin
being 6.8 mg. per 100 cc., of which 3.7 mg. was the
prompt direct (one minute) type. The cephalin
cholesterol flocculation test was 3 plus. The 24-
hour urine urobilinogen was 113 mg. The UCP
was 270 y/24 hours of which 90 per cent was the

TABLE VI

UCPin cases of common duct stone

SB*
______________ UCp Per cent Per cent -Y III/ DiagnosisCase no. Initials Sex Age Date i7/24 hru. I III 24 bra. byt

1' T

1 M. S. 9 70 4/5/43 5.8 8.1 230 88 12 28 0

2 C. M. 9 46 8/18/44 4.4 7.4 260 35 65 169 0

3 M. R. 9 32 8/28/44 2.7 4.5 120 0

4 H. P. 9 50 8/7/46 0.9 1.7 183 87 13 24 0
5/5/44 13.0 16.3 330

5 L. C. 9 78 1/13/47 0.3 1.5 139 C

6 H. B. d| 46 11/7/44 0.4 1.2 230 93 7 16 C

7 J. R. d' 58 11/7/44 202 87 13 26 C

8 E. S. 9 37 12/15/45 2.3 4.8 175 0

9 A. M. d| 51 9/16/46 2.3 3.9 325 92 8 26 0
9/17/46 302
9/18/46 330
9/19/46 344
9/20/46 264
9/21/46 199
9/22/4 152
9/23/46 1.0 2.0 109

10 M. R. 9 62 6/25/46 8.9 14.2 509 95 5 25 0
6/26/46 223
6/27/46 216
6/28/46 3.5 7.2 206 92 8 17
6/29/46 180
7/1/46 419
7/3/46 218
7/7/46 238

11 B. S. ds 54 4/2/46 0.3 1.0 248 84 16 40 C

12 F. S. de 71 5/23/44 4.3 4.9 180 17 83 149 A
/30/44 M184

* SB - serum bilirubin in
mg. per 100 cc.

1' prompt direct
T -Total

t A -autopsy
C sopetatoon
C clinical study only
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TABLE vi-Continued

SB*
l__l__l__l____ UCP Per cent Per cent - III/ Diagnosis

Case no. Initials Sex Age Date l1/24 hrs. I III 24 hrs. byt
1'I*IIT

13 J. M. 72 9/17/47 4.5 10.0 575 83 17 97 0
9/18/47 512 82 18 92
9/20/47 263
9/21/47 262 85 15 39

14 M. S. 9 59 1/25/48 1.9 3.8 117 90 10 12 0

15 R. B. 9 61 1/2.5/48 0.9 1.6 115 |88 12 14 0

16 F. G. | 81 4/29/47 2.2 3.7 238 93 7 17 A

17 | J.W. 6 72 7/9/46 0.4 1.4 89 91 9 8 0

18 J. J. 6 58 3/3/46 3.1 6.5 159 81 19 30 0

19 A. H. 9 74 9/3/46 8.4 12.9 214 77 23 49 0

20 M. H. |i 46 12/9/45 0.2 2.1 172 85 15 26 C

21 M. C. 9 30 5/5/46 0.2 1.7 67 82 18 12 C

22 H. H. 9 37 7/8/46 0.9 2.6 116 86 14 16 0

23 C. F. 9 68 1/8/47 1.2 3.0 210 91 9 19 0

24 I. R. 9 40 5/12/47 0.1 0.4 64 79 21 13 0

25 A. F. 9 58 9/18/47 0.2 1.1 116 83 17 20 C

26 I. M. 9 66 4/4/48 0.3 1.3 67 79 21 14 0

27 E. M. 9 38 1/7/48 0.1 0.9 108 80 20 22 C

28 K. H. 61 71 4/12/48 0.2 1.1 105 90 10 11 C

29 C. H. 9 73 2/13/48 2.5 4.9 186 94 6 11 0

30 L. C. ci 41 11/15/48 0.4 1.4 138 88 12 117 0

TABLE VII

UCPand isomer distribution in Case 49 (Figure 2)
UCPin Per cent

Date 7/24 hrs. Type I

2-25-47 445 90
3-7 593
3-15 554
3-25 400
4-2 413
4-8 302
4-15 275 93
4-22 201
4-29 234
5-6 188
5-13 225
5-20 270
6-17. 259
8-5 122
8-14 253
1-29-48 200
2-8 232 94

w to . .~29 - 95 7.t
7-16 130
10-29 266

* Feces-amount for one day.

type III isomer. The attack was relatively mild
and the patient felt quite well six weeks later.
This would in all likelihood have been accepted as
an episode of sporadic infectious hepatitis if it were
not for the curious circumstances at the outset,
coupled with the result of the porphyrin determina-
tion. The former might be regarded. simply as a
precipitating factor, but it was then found that there
had been considerable alcoholism in the weeks or
months, preceding the onset of the jaundice, also
that there had been moderate exposure to a num-
ber of chemicals and heavy metals in connection
with the patient's research. Furthermore, the ex-
cessive type III coproporphyrin excretion persisted
long after the attack of 'jaundice which has just
bien'described. On March 8, 1946, nearly two
years later, the UCPwas 208 y/24 hours with 65
per cent type III; on August 14, 1946, it was 187 y,
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and on November 23, 1946, 175 y. Thus, while amounts of coproporphyrin I in the urine of the
it was impossible to classify this case, it appeared present series of cases represents actual overpro-
reasonable to believe that it was more likely due duction of this porphyrin, or merely a diversion of
to extrinsic chemical and possibly physical fac- that which would normally be excreted in the
tors, and less likely to an infectious hepatitis, al- bile and thence in the feces. There is actually
though a combination of chemical and viral fac- no evidence of over-production. It has already
tors is a distinct possibility. been seen that the factors of retention and

DISCUSSION regurgitation are probably operative in reduc-
ing the biliary excretion of coproporphyrin

The present results reveal that the urinary and increasing its excretion in the urine. The
coproporphyrin is quite uniformly increased in re- amounts in the urine in these cases do not exceed
gurgitation jaundice, whether due to biliary ob- those of the normal feces in 24 hours. Thus the
struction or to parenchymal hepatic disease. Fur- evidence so far available indicates simple diversion
ther study is necessary to determine if this is due rather than over-production, at least in the majority
only to regurgitation of bile into the blood stream, of cases in which type I is preponderant in the
or to hepatocellular functional impairment, or to urine. This may be true as well for other con-
a combination. The persistent and often marked ditions in which increased amounts of coproporphy-
elevation of the urinary coproporphyrin long after rin I are found in the urine. Simultaneous studies
the disappearance of jaundice points toward an of fecal and urinary excretion are needed, how-
hepatocellular or retention, rather than a cholangi- ever, before the question can be answered with
olar or regurgitation factor. The elevated values certainty. The available evidence at the present
in obstructive jaundice, however, are perhaps in- time (4, 5) indicates that there are but two con-
dicative of the latter, particularly inasmuch as they ditions under which an overproduction of the type
were observed in relatively early cases before one I isomer may be anticipated: (1) porphyria, a
would anticipate significant hepatocellular func- constitutional metabolic fault; (2) increased eryth-
tional impairment. Van den Bergh (23) was im- ropoietic activity following increased blood destruc-
pressed by the coproporphyrinemia and increased tion or blood loss. In the case of the type III
coproporphyrinuria in mechanical jaundice, and as- isomer, it is clear that there is often marked over-
cribed them to regurgitation of bile into the blood. production and increased excretion from various
Gonzalez-Oddone, working in this laboratory, has causes (5).
observed 6that intravenously injected coproporphy- It appears unlikely that a determination of the
rin appears in the thoracic duct lymph of dogs total urinary coproporphyrin will frequently be
having lighted common bile ducts, in this respect of value in the distinction of parenchymal jaundice
behaving like injected bromsulfalein (24). Thus from jaundice due to extrahepatic biliary obstruc-
it appears that, in cases of jaundice, the copro- tion. Careful study of the data obtained in the
porphyrin may appear in the urine in excess as a present study reveals considerable overlapping of
result either of hepatocellular or cholangiolar im- values at various levels of icterus due to biliary ob-
pairment, in the first instance probably being re- struction as compared with diffuse liver injury.
tained and in the second, regurgitated from the in- In Figure 4 the values for UCPin the cancerous,
trahepatic biliary system into the blood. The fact calculous, and hepatitis-cirrhosis groups are plotted
that the highest values are more likely to be en- against the values for total bilirubin. The data
countered in jaundice due to hepatitis or cirrhosis for the cases of cirrhosis included in this figure
may indicate a combination of these factors in such are considered in more detail in the subsequent
cases. This is quite in harmony with the belief paper of this series. It is seen in Figure 4 that
that in hepatitis, there is both hepatocellular and while there is no distinct cleavage between the
cholangiolar injury, varying in severity in dif- hepatitis-cirrhosis and the other groups, the higher
ferent instances and at different stages in the same values with lesser degrees of jaundice are more
instance (25) . characteristic of the former. It appears from these

It is appropriate to ask whether the increased data that values of 250 y/24 hours, or higher, with
5Unpublished observation, total serum bilirubins less than 6.0 mg., as enclosed
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in the shaded area in Figure 4, are much more
likely to be associated with hepatitis or cirrhosis,
than with extrahepatic biliary obstruction.

Insofar as hepatitis is concerned, the determina-
tion of the UCP is of more value in detecting
residual hepatic functional impairment at varying
intervals after the disappearance of jaundice. In
the present series 45 of 95 cases exhibited elevated
values at varying intervals after disappearance of
jaundice.

In Table VIII, the cases for which data were
given in Table II, are subdivided as to whether the

TABLE VIII

Groups with presence or absence of symptoms.* physical findings.*
or abnormal laboratory data

1. Symptoms or physical findings without abnormal laboratory findings
2. UCP> 100 7/24 hr. (abnormal)

a. Without symptoms or abnormal physical findings and without other
laboratory abnormalities

b. With symptoms or physical findings and with other laboratory ab-
normalities

increase or lack of increase of the UCPwas as-
sociated with other abnormalities, either sympto-
matic, physical or laboratory in character. It is
seen that the UCPwas elevated in 11 instances
(groups 2a and 2c) in which the other laboratory
findings were normal. Five of these had signifi-
cant symptoms or physical findings and six did not.
The largest number of cases were in group 2b in
which there were symptoms or physical findings
together with other abnormal laboratory data.
It should be noted that in a number of instances
in this group the other laboratory abnormalities

Case nos. (as in Table II)
3, 19, 29, 35, 37, 59

4, 11, 15, 38, 49, 61

5, 6, 7, 9, 11, 12, 14, 16, 17, 18,
21, 22, 23, 27, 28, 30, 32, 33, 34,
40, 42, 43, 44, 45, 46, 48, 49, 51,
52, 53, 54, 56, 57, 59, 60, 62

c. With symptoms or physical findings but without other abnormal 8, 10, 26, 31,
laboratory data

d. With other abnormal laboratory data, but without symptoms or 39, 41
physical findings

3. UCP< 100 y/24 hr. (normal), with other laboratory abnormalities, 13, 20, 24, 47
and with or without physical findings

* Symptoms,> I, liver enl. > 1 cm., liver tenderness + or greater (see key, Table II).

36

', 50, 55

Total

6

6

36

5

2

6
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were isolated; thus, in Cases 7, 9, 18, 21, 23, 34,
and 59, the only abnormality in addition to the ex-

cessive UCP, was an elevated urine Ehrlich re-

action; while in Cases 33, 36, 43 and 53 the only
other abnormality was in the serum bilirubin level.

It was of particular interest to compare the
UCP and the bromsulfalein retention, especially
in those cases in which other findings were border-
line. As noted in Table II, the bromsulfalein test
was carried out 53 times in 43 cases. The UCP
value corresponding in time with these determina-
tions, was significantly elevated (> 100 y/24
hours) in 22 instances in which the bromsulfalein
retention did not exceed 5 per cent; conversely,
there was but one instance in which the opposite
was true. This was Case 13 in Table II, in which
the bromsulfalein retention was 8 per cent and the
UCP92 y/24 hours. Insofar as the UCPand
cephalin flocculation tests are concerned, inspec-
tion of Table II reveals a negative flocculation in
a number of instances in which the UCP was

significantly increased; none are found in which
the reverse was true.

At present there is no way of determining
whether residual functional impairment is synony-
mous with persistent activity of a virus hepatitis.

0

z

From a practical standpoint, at any rate, it is prob-
ably wise to advise caution as to unusual activity,
strain, fatigue, alcohol, etc., at least until the evi-
dence of residual impairment has disappeared.
Case 49 in Table II is an example of this problem.
Further data for this case are given in Figure 2
and Table VII. This individual was permitted
to resume his normal occupation in spite of per-

sistent elevation of the UCP, but at the same time
he was enjoined to avoid undue fatigue, irregular
hours of sleep and alcohol. One of the problems
of the recovery state of hepatitis has been that the
individual may complain of persistent weakness
and fatigue even though the results of various liver
function tests are normal or borderline. In a

number of such- instances included in the present
study, the elevated urinary coproporphyrin gave

indication of residual activity or impairment, and
appeared to be correlated with the symptoms of
fatigue, weakness or nervousness. Conversely,
however, we have observed several individuals
complaining of one or more of these symptoms yet
having normal porphyrin values in addition to nor-

mal composite liver function studies. In such in-
stances it has been impossible to decide with cer-

tainty whether the symptoms were on a psychic

1I10 120 13010 20 30 40 50 60 TO 80 90 100
Coproporphtrin III in gamma per dogj

FIG. 5. FREQUENcYDISTRIBUTION OF VALUES FOR URINARY COPROPOR-
PHYNIII I}? CASESOF HEPATrTS, BILARY TRAcT CANCER, ANDCOMMON
DUCTCALCULUS
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basis or were in reality due to residual hepatic im-
pairment. Additional studies, including exercise
tolerance with relation to coproporphyrin excre-
tion, are desirable in order to determine the degree
of assistance one may expect from this determina-
tion.

From the present results it is evident that the
increase in UCPin hepatitis and mechanical jaun-
dice is due in the main to increased excretion of
the type I isomer. Inspection of the data in Tables
III, IV, V and VI, reveals, however, that in some
instances the amount of type III isomer exceeds
the normal upper limit of 34 y/24 hours reported
previously (14). In the hepatitis and infectious
mononucleosis groups there are few of these and
the excess is slight, probably within the limit of er-
ror of the differential precipitation method (12,
13). The two outstanding exceptions were cases
in the calculous group which have already been
referred to; one of these had a necrotic abscess with
marked splenomegaly, and the other had miliary
tuberculosis. In one additional instance (Case
13 in Table VI) an unexplained absolute increase
of type III coproporphyrin is noted, comprising,
however, but 17-18 per cent of the total UCP.
In the cancer group, there are quite a number of
cases having considerable excesses of type III
isomer even though type I is clearly preponderant
in each instance. Frequency distribution curves
for the three groups are shown in Figure 5. Sev-
eral cases, already discussed, have been omitted
in the preparation of this figure, because of signifi-
cant peculiarities believed to place them in separate
categories. These cases are numbers, 51 in Table
II, 2 and 12 in Table VI. Figure 5 reveals the
relative frequency of increased coproporphyrin
III excretion in the cancer group. Nineteen of 39
cases in this group had values above 50 pg. in 24
hours, while all of the 40 in the hepatitis group
were below this level. Thus it is evident that the
patients with cancer of the biliary tract or liver
vary significantly in the composite, from the other
groups, and especially from the hepatitis group,
in respect to porphyrin metabolism. It appears
that an absolute increase of the type III isomer
greater than 50 y/24-hour urine sample, favors the
diagnosis of cancer rather than hepatitis, and is
much more likely to be encountered with cancer
than with calculus, in the presence of regurgitation:
jaundice. The reason for this difference is not

clear, but the possibility may be entertained of an
endogenous chemical intoxication, from necrotic
or abnormal cells. It is recognized too, that a con-
stitutional factor cannot be excluded.

SUMMARYANDCONCLUSIONS

1. The total urinary coproporphyrin (UCP) is
regularly increased above the upper limit of nor-
mal of 100 y/24-hour urine sample, both in in-
fectious hepatitis during the period of jaundice,
and in cases of mechanical jaundice. The increase
in cases of hepatitis often persists in some measure
for considerable periods after the disappearance of
jaundice and after the return to the normal range
of conventional tests such as bromsulfalein reten-
tion and cephalin cholesterol flocculation. In cer-
tain instances the increase of the UCP has con-
stituted the only objective evidence of residual
hepatic functional impairment.

2. In cases of infectious mononucleosis the UCP
is commonly increased, usually in association with
other evidence of hepatic functional impairment.

3. Isomer analysis has shown that the increase
in UCPin infectious hepatitis, infectious mononu-
cleosis, and mechanical jaundice, is mainly due to
the type I isomer. Certain exceptions are dis-
cussed and it is shown that in cases of cancer
of the pancreas, bile ducts, or liver, the increased
UCP, although preponderantly type I, includes an
absolute increase of type III with relative fre-
quency. This has not been observed to any sig-
nificant degree in cases of infectious hepatitis,
infectious mononucleosis, or uncomplicated cal-
culous jaundice.
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