
though undoubtedly fragments of pancreatic 
tissue may have caused part of the high levels. 
Diffuse and disseminated nature of fish pan- 
creas makes it impossible to separate corn- 
pletely the pancreas frcm whole liver. 

Amylase levels of intestinal tract (includ- 
ing pyloric caeca) were well above those of 
otheir organs and indicated that the paiicreas 
provides considerable amylase even though 
the diet of these fish contains very little 
starch. Amylase is found in the gastro-intes- 
tinal tract and other visceral organs of the 
black bass despite previous sltatements ( 3 )  to 
the contrary. 

In studies on isolated liver cells, livers were 
takein from 35 bluegill. In 7 of these fish, liv- 
ers were quite pale, almost a light tan color, 
and extractions with ether indicated that they 
contained much larger amounts of lipid than 
normal livers. Since these might represent 
some pathological condition, these livers were 
not used in preparation of isollated cells but 
were pooled and analyzed separately. Their 
amylase content was 3610 units/100 g tissue 
compared to' 7980 for normal livers. The iso- 
lated liver cell amylase (Table T T )  was much 

'l'.Al~I,E TT. I:luegill T,ivcr A ~ I Y ~ : I W .  
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lower than whole liver level but still appre- 
ciable, and well above serum amylase, indicat- 
ing that the liver had some amylase that could 
not be attributed either to pancreas or blood 
remaining in liver. 

Amylase in the hepato-pancreas of a carp 
was 550,000 units/l00 g and bile amylase was 
2 3,000. 

Amylase levels of the gastro- 
intestinal tract and other visceral olrgans of 
bluegill and largemouth black bass were 
relatively high, ranging from 1000-8000 units/ 
100 g, considerably above serum levels. Amy- 
lase levels of gills, heart, kidney and muscle 
were relatively low. Amylase was found in 
isolated liver cells from the bluegill. 
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Urinary Excretion of Patent Blue V after Intraderma1 Injection in Man.' 
(25681) 

SAivI -4. THREEFOOT 
Dci)l. of Mediciiw, Tirlniw University School o f  Medic-inc., a ~ d  Kcseczrch L d . ,  

Toura Injiriizary, N e w  Orleans, La. 

Patent Blue Vt  has been used to visualize 
the lymphatics of man in attempts to under- 
stand the role of these vessels in formation of 

edema of congestive heart failure and other 
disease states. During these studies, i t  xp- 
peared in the urine( 1,2,3) suggesting use of 

uptake from interstitial spaces and transport 
to the venous circulation. Subsequent obser- 
vations revealed, however, that PBV was ab- 
sorbed by venous capillaries as well as lym- 
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TABLE I. Clinical I l a t a  o f  Siil,jcc.ts Stucliccl. 

Subject  S o .  Age Sex Diagnosis ;ui( l  s tatus Rdeiria studied 
Extreniity 
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:: I 

5 4 1 1  

9 
d 
d 
d 
d 
d 
0 
3 
9 
0 
9 
d 
a 
0 
9 
8 
9 
d 
6 

0 
Q 
9 
6 
0 
9 
0 
d 
d 
d 
4 a 
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P 
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Q 
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Control 
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phatics and thus excretory studies were not in- 
dicative of lymphatic function alone but of 
capillary uptake and transport as well (4 ) .  

Matevials and m&ods. Since basic color 
of each urine specimen differed, it was neces- 
sary to develop a spectrophotometric blank by 
removing the dye from an aliquot of each sam- 
ple of urine. Addition of 3 ml 5% sodium hy- 
pochlorite, 1 ml 20% trichloroacetic acid and 
1 ml pH 12.5 buffer to 5 ml urine provided 
such a “blank,” pH 10-1 1, the spectral charac- 
teristics of which were essentially the same as 
those of urine of the unknown to which buffer 
only was added. Addition of buffer was nec- 
essary for studies which included determina- 
tion of simultaneous excretion of Patent Blue 
V and phenolsulfonphthalein. Maximum 
color of PSP develops a t  p H  10 and PBV 
fade:; rapidly above pH 11. A t  concentrations 
greater than 0.5 pg/ml, for determination of 
PBV or for simultaneous determination of 
concentration of PSP, excreted rapidly ait high 
concentrations, the error was less than 5%. 
After intradermal injection of 0.1 ml 11% 
PBV (1  1 mg) in arm or leg, all urine was coil- 
lected as voided in 58 experiments ( 2 2  control 
subjects, 13 with congestive heart failure, 16 
with idiopathic or obstructive lymphedema, 
and 7 with miscellaneous disorders). C‘ollec- 
tion was continued until dye concentration 
was too low for measurement. The 48 used 
in this study are presented in Table I. 

Results. Time of excretion of PBV in urine 
for 24 hours after intradermal injection is 
presented in Fig. 1, A, B, C, D. Range of 
variation in rate of excretion by control sub- 
jects, was small. Dye appeared in urine in 
measurable coacentration for approximately 
24 hours, when approximately 10% of in- 
jected dose had been recovered. Patterns of 
excretion for subjetcs with congestive heart 

failure varied with stage of formation or loss 
of edema from the extremity studied (Fig. 1 A 
and 8). In subjects with early congestive 
heart failure developing edema, uptake and 
excretion uf dye are slow and delayed, but in 
subjects receiving diuretics and losing edema 
fluid, excretory rates exceeded those of con- 
trol group, especially after a few hours. In 
these latter subjects, measurable cmcentra- 
tion appeared in urine for several days with 
as much as 30% of injected dose recovered. 
The curve of subject 9B (Fig. 1B) responding 
to treatment and losing edema, fell below the 
range of control subjects but after some delay 
exhilbited increased output of dye and ex- 
ceeded that of controls. In general, subjects 
with lymphedema manifested slower excre- 
tion, presumably because of delayed uptake 
or transport from site of injection. The curve 
of subject 482 (Fig. 1C) was within control 
limits folr most of its length on 2 separate oc- 
casions. Although this subject exhibited some 
pitting edema (Table I ) ,  i t  was speculated 
that her disproportionately large legs were due 
to distribution of fat with no edema producing 
disease. Subject 74 (Fig. 1D) had large legs 
with no clinically detectable edema. While 
the excretory pattern of subject 63B (Fig. 
1D) is lower than that of control subjects, it 
is significantly greater than that obtained 
when the subject was studied in the edema- 
tous extremity (63A, Fig. 1C). This suggests 
that although there was no detectable edema 
at  the time of study, the patient was begin- 
ning to retain fluid and develop edema in that 
extremity. If the cumulative excretion is 
plotted for arbitrary time oif 150 minutes after 
injection (indicated by arrow on base line of 
Fig. l ) ,  differences in these groups are more 
distinct (Fig. 2A).  All subjects studied in an 
edematous extremity. except those rapidly 
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1osinR fluid under treatment, had less urinary 
ou tpu t  of 1’131’ a t  150 minutes than (lid con- 
t 1.01s. 

Since wllcxtion of urine was by ad lib. void- 
ing only. no accurate estimate could be made 
of time of appearance of dye in the urine. 
There was dye in urine of control subjects who 
iwided as early as 10 minutes, but in some 
subjects with congestive heart failure or 
lymphedema, urine was collected for 2 hours 
hefore dye was evident. 

In control subjects, there was no consis- 
tent difference between rates of excretion by 
those subjects injected in arm or leg. I n  sub- 
jects with edema from one cause or another, 
however. except for subjects diuresing, when 
a subject was restudied by injection in a non- 
edematous extremity, there was greater and 
more rapid excretion. 

Tn consideration of decreased renal func- 
tion as the cause for decrease in PB\‘ excre- 
tion. 1 nil 0.6% T’SP (6  mg) was administered 
simultaneously intravenously and excretion 
measured as a guide to renal function in 28 
subjects. In subjects demonstrating decrease 
i n  dye excretion, decrease in PBV excretion 
was relatively greater than decrease in PSI’ 
excretion (Fig. 2 B ) .  This decreased P H V :  
]’ST’ ratio indicates that diminished renal 
function alone does not explain the delay and 
decrease in P R Y  excretion. U\‘hen equal quan- 
tities of PSI) and I’BV were injected in the 
same syringe intravenously in a dog, during 
first 2 hours ratio of PBV to PSP in urine was 
0.7 and constant. This indicated that PBV 
and PST’ are probably excreted in similar 
fashion. 

One of the original objectives 
of this study was to evaluate urinary excre- 
tion of PBY as indicator of uptake and frans- 
11o1-t of interstitial fluid by lymphatics. Kin- 

Discussiorz. 
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month indicated that this might not be feas- 
ible since PBV appeared to be absorbed and 
transported by other vessels as well(2). In 
studies of local spread of dye (4)  and cannula- 
tion of the lymphatics(3), the dyes appeared 
in blood from venous capillaries and urinary 
excretion of PBV was not indicative of lymph- 
atic transport alone but of total vascular up- 
take from an area. There was an inverse rela- 
tionship between rate and area of sprea.d of 
the dye at  site of injection and rate of urinary 
excretioln. The rates and areas of local spread 
were greatest in those subjects with edema 
while urinary excretion was slowest except 
when they were rapidly losing fluid under 
treatment. This relationship suggests that de- 
crease in urinary output of dye by these sub- 
jects was due, in large measure, to disturbed 
uptake by either lymphatics or capillaries. A 
lower PBV: PSP ratio further demonstrated 
that {decreased renal function was not a prime 
factor in differences observed between subjects 
with edema and controls, and that diminished 
uptake by local vessels and/or slower trans- 
port to the general circulation were the most 
reasolnable explanations. No correlation be- 
tween sluggish uptake of PBV and other sub- 
stances in edema fluid has been attempted, but 
the implications are apparent. 

Summary. Patent Blue V, used to visualize 
lymphatics is excreted in urine in measurable 
amounts after intradermal injection of 0.1 ml 
11% solution. Differences in rates of excre- 
tion between edematous and nonedematous 
subjects suggested that this may be useful in 
studying rates of uptake of interstitial sub- 
stances. Control subjects excreted approxi- 
mately 10% of injected dose in 24 hours, % 
of which was excreted in the first 2% hours. 
Except for patients who were rapidly losing 
edema under treatment, rates of excretion 
were less for subjects with edema of various 
causes. Correlation of urinary excretion of 
PBV with that of PSP administered simul- 
taneously but intravenously, and correlation 
of urinary excretion with rates and areas of 
local spread of intradermally injected dye, in- 
dicate that the principal factor in differences 
in urinary excretion is decreased uptake and 
transport by vessels a t  site of injection. 
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Effect of Carbon Tetrachloride Upon Glucuronide Formation by 
Guinea Pig Liver.* (25682) 

KWRT J. ISSELBACHER AND ELIZABETH A. MCCARTHY 
Dept. of Medicine, Harvard Medical School and Mass. General Hospital, Boston 

Glucuronide conjugation is a detoxification 
mechanism important in metabolism of many 
endogenous and exogenous compounds posses- 
sing alcoholic, phenolic or carlboxyl radicals 
( 1 ) . This conjugation occurs primarily in 
liver and involves a microsomal enzyme (glu- 
curonyl transferase j and uridine diphosphate 
glucuronic acid (UDYGA) (2,3 j . Although 
it seems likely that derangements in glucu- 
ronide formation might occur in hepatcxellu- 
lar disease, clinical and laboratory investiga- 

*Supported in part by grant from Nat. Inst. 
Health. 
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tions have been contradictory. Both Englert 
et al. (4), and Peterson and associates( 5 )  
found no delay in clearance of tetrahydrocor- 
tisone (THE) from plasma of patients with 
liver disease and concluded THE-glucurolnide 
formation was not impaired. In contrast, 
Cohn and Bondy (6)  measured plasma levels 
of THE-glucuronide in patients with hepatic 
disease and found only trace quantities of 
these conjugates, while free THE was presenlt 
in plasma in significant amounts. Barniville 
and Misk( 7 j found a lower urinary glucuronic 
acid excretion after oral salicylamide adminis- 


