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Quantitative Prothrombin and Hippuric Acid Determinations as 
Sensitive Reflectors of Liver Damage in Humans.* 

SLOAN J. JVILSON. (Introduced by Charles A. Doan.) 
From the Division of Medical Besearch, Department of Medicine, Ohio State 

Universitg, Columbus, Ohio. 

With the development of quantitative methods for the deter- 
mination of plasma prothrombin by Quick' and Warner, Brinkhous 
and Smith,2i ' it has been established that the liver is an extremely 
important intermediary in the production of this important coagula- 
tion element. Smith, Warner and Brinkhous' report a marked de- 
crease in prothrombin after severe chloroform-induced liver damage 
in dogs. The extirpation of 60 to 75% of the liver in rats' resulted 
in a temporary decrease in the plasma prothrombin to 30 or 40% 
of normal with a subsequent gradual return to normal during the 
10 days to 3 weeks required for the regeneration of the liver to its 
normal weight. 

In the present study observations have been made on normal 
human subjects and on patients with various degrees of liver dam- 
age without biliary obstruction or fistulae. The two-step method of 
Warner, Brinkhous and Smith was used to determine the level of 
the plasma prothrombin. The prothrombin, expressed in per cent 
of normal, was then compared with the plasma fibrinogen and the 
galactose, bromsulphalein and hippuric acid liver function tests.' 

The quantitative level of the plasma prothrombin was found to 
correlate closely with the quantity of hippuric acid excreted. (See 
Chart 1 ) .  In those individuals with proven liver damage in which 
the hippuric acid excretion was 0.91 to 2.0 g, the prothrombin was 
found to be 19 to 37% of normal; with 2.0 to 3.9 g, the level was 
33 to 90% of normal ; and with 3.9 to 4.56 g hippuric acid. excre- 
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HlPPURlC ACID - GRAMS 
CHART 1. 

Illustrating the close correlation of plasma prothrombin determination 
(ordinatc) and the Quick Iiippuric acid tvst (abscissa) in terms of liver damage 
as  mrzisured by tlirse rcspevtivc tests. Any drcrease in liippuric acid output mas 
:ilw:iys :ivvomI~:inircl by a I)rol)ortioiiatc’l~ diminislied protlironibin level in the 
blood. Each point represents a diffrrrnt patient. 

tion. the prothrombin level \vas 70 to 100% of normal. In 2 patients 
with severe cirrhosis of the liver and a consistently low plasnia 
prothromhin level of 23 antl 2970 respectively, the hippuric acid 
escretion i n  one \\as only 1.2 g, in the other 1.9 g .  and large amounts 
of vitamin I< ant1 hile salts were without denionstrahle effect on the 
prothroni1)iii. 

There \\;is no consistent relationship found between plasma pro- 
tlironibin and plasma fibrinogen. In one of the patients with cir- 
rhosis of the liver, a consistently low prothrombin antl. an initially 
low fihrinogen, the latter became elevated during an acute parotitis, 
the prothrombin reniaining unchanged. In another subject with an 
aplastic anemia, oral sepsis, continuous high fever of 104°F. antl 
acute liepatic damage, the prothrombin was only 30% of normal 
but the fibrinogen was discovered to he elevated to 0.531 g %. Smith, 
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L\'arner and Brinkhous' noted a similar phenomenon during an epi- 
sode of canine distemper which complicated the convalescence in one 
of their dogs following chloroform-induced hepatic damage. 

The galactose tolerance test was within normal limits in all of the 
individuals studied. There was a wide variation in the results 
recorded for the bromsulphalein dye test. 

Cotzclauioiz. In the human subjects here studied, without biliary 
obstruction of biliary fistulae, the quantitative levels of plasma pro- 
thrombin and the amounts of hippuric acid excreted following the 
ingestion of a known quantity of sodium benzoate would seem to have 
reflected most sensitively and consistently the degree of liver damage 
existing. There was no such suggestive correlation or relationship 
observed between these tests and the plasma fibrinogen levels, the 
bromsulphalein dye clearance or galactose utilization, either singly or 
collectively, when all were studied in the same patient. 

10746 

Health and Disease. 
Determination of Ascorbic Acid in Feces. Its Excretion in 

HERMAN CHI" A N D  CHESTER J. FARMER. 
If"rom the Department of Chemistry, Northwestern Univer8ity Medical Scht d, 

Chicago, Illinois. 

In studying the absorption of ascorbic acid from the gastro- 
intestinal tract, we found it necessary to develop a method for the 
estimation of ascorbic acid in feces. Although reference to ascorbic 
acid in feces has been made by 2 authors,'* no description of the 
method used was given in one case' and in the second,' only an 
abstract was available which referred to a colorimetric procedure. 
In the method to be described, the total indophenol reducing sub- 
stances of the feces are estimated, an aliquot is then treated with an 
ascorbic acid oxidase, after which the reducing value is again de- 
termined. The difference represents the ascorbic acid present. 

Feces upon excretion are immediately weighed to the nearest gram 
and transferred to a mortar in which they are rubbed to a homo- 
geneous sludge with a minimum volume of freshly prepared 5% 
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