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Comparison of Vitamin A of Liver Biopsy Specimens with
Plasma Vitamin A in Man.*

KAarL A. MEYER, HANS PoPPER, FREDERICK STEIGMANN, WILLIAM
H. WALTERS AND SoL ZEviN. (Introduced by George E. Wakerlin.)
From the Cook GCounty Hospital, the Department of Surgery, Northwestern Uni-

versity Medical School, the Departments of Medicine and Pathology, University of
Illinois College of Medicine, and the Cook County Graduate School of Medicine.

The liver, as the chief depot of vitamin A in the body, stores
about 95% of it." ** Therefore, clinical tests for the vitamin A
status of the individual are best evaluated by comparing their results
with the vitamin A content of the liver.* Consequently, in experi-
mental animals, the blood vitamin A level has been compared with
the vitamin A content in the liver. As a result of such studies,
some™ ¢ considered the blood vitamin A level an index of the liver
vitamin A stores aud, hence, of the vitamin A saturation of the body.
Others™ " failed to find a correlation. In this study, we evaluated
the plasma vitamin A level as a measure of the vitamin A saturation
in man by comparing it with the vitamin A content of liver biopsies
obtained at laparotomy.

Biopsies were taken from 34 patients with various upper abdominal
discases requiring operations.  Some of them received supplements of
vitamin A\ a few days. before the operation. Blood specimens were
drawn before, during, and after the operation. The liver specimens
and the plasma were examined chemically (Carr-Price reaction) for
vitamin A according to Josephs” method,” the liver being first hydro-
lvzed.? Furthermore, the vitamin A distribution of the liver was
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examined by fluorescence microscopy.

was sub
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L1z Part of the liver specimen

mitted to routine histologic examination. On most patients,

several liver function tests were also performed.
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Plot of the plasma vitamin A level during operation against the vitamin A
content of liver biopsies in man.
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Confirming previous studies'™ '* great variation in distribution of
vitamin A fluorescence (normally localized in Kupffer and liver cells)
was found. In liver damage with or without jaundice the vitamin A
Huorescence was reduced. The vitamin A fluorescence agreed fairly
well with the amount of liver vitamin A determined chemically. In
livers with high vitamin A content the Kupffer cells were especially
rich in fluorescence.?

No parallelism, however, was evident between the plasma vitamin
A level during operation and the liver vitamin A content as deter-
mined chemically and histologically. (Fig. 1.) In the majority of
cases, no change in the plasma vitamin A level during operation was
noted. Different vitamin A concentrations coincided with similar
blood levels, e. ¢., a plasma level of 50 1.U./100 cc was found in
subjects with liver vitamin A content between 40 and 612 1.U./g.
Plasma levels around 10 1.U./100 cc coexisted with liver concen-
tration up to 160 I.U./g. However, the concentration of vita-
min A in the liver was never low in subjects with plasma vitamin A
above 80 L.U./100 cc. Low plasma levels of jaundiced patients
coincided either with low or with average liver vitamin A.

These results suggest that the plasma vitamin A level indicates
the vitamin A store in the liver only insofar as a high plasma level
excludes a low liver storage. A low plasma level does not necessarily
prove low liver storage. Apparently the vitamin A level of the blood
fluctuates more readily and is sooner depleted than the vitamin A
stores of the liver. Whether difficulties in release of vitamin A from
the liver account for these discrepancies between plasma and liver
vitamin A is being investigated.

Summary. The vitamin A content of biopsy specimens of human
livers determined chemically and by fluorescence microscopy was com-
pared with the plasma vitamin A level. No parallelism was found
between liver and plasma vitamin A, except that subjects with high
blood levels had at least an average liver storage.
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