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Summary. In an in vitro test system a t  
pH 7.4 it was found that degradation of sero- 
tonin by ceruloplasmin was markedly in- 
hibit ed by sodium metabisulfite. ascorbic 
acid, glutathime, BAL: isoniazid, iproniazid, 
hydralazine, an analog of hydralazine (Ba- 
20523 ) , isocarboxazid, thiocarbohydrazide, 
hydrazine hydrate, syrosingopine (Su-3 1 18) 
and its isomer, Su-5171. Lesser effects were 
produced by reserpine, tetraethylammonium 
chloride, and a thiazide diuretic (Su-7075). 
.A number of other sulfhydryl containing, 
chelating, anti-hypertension, and psychophar- 
inacologic agents were without effect in the 
test system employed. I t  was not possible 
1.0 correlate reaction inhibition with simple 
presence of sulfhydryl groups, the hydrazine 
nucleus, or with monoamine oxidase and dia- 
mine oxidase inhibition. 

The authors wish to express their appreciation to 
Pdrs. Claire Graff and Miss Faye Baldwin for tech- 
nical assistance during these studies. 
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Pyridoxal Phosphate in Plasma and Leukocytes in Patients with Leukemia 
and Other Diseases.* (26177) 

MAX WACHSTEIN, JORDAN D. KELLNER AND JOSE M. ORTIZ 
St .  Catherine’s Hospital, Brooklyn 

The concentration of pyridoxal phosphate, 
the coenzymatically active form of Vit. BG, 
Cizn be estimated in leukocytes and plasma 
using a modification of the manometric 
method of Umbreit et  d.( 1) .  Previously, 
this has been done in the blood olf normal 
(2,3,4) and pregnant subjects(3,4) and in 
the cord blood of new born babies (3,4). In 
addition, load tests were performed in normal 
controls and in pregnant women with meas- 
urement of the BG content of plasma and leu- 
kocytes following oral administration of py- 
ridoxine hydrochloride( 4). The present com- 
munication deals with estimation of pyridoxal 
phosphate in the blood and plasma of patients 

* Supported by Vitamin Fn. 

with chronic and acute leukemia and various 
other diseases. 

Method. For simultaneous estimation of 
pyridoxal phosphate in leukocytes and plas- 
ma, 5 ml of venous blood were collected in a 
tube containing about 0.0012 g of sodium ver- 
senate. The assay method is based on coen- 
zyme function of pyridoxal phosphate in a 
tyrosine decarboxylase system according to 
Boxer e f  aZ.(2) with minor changes as previ- 
ously described (4 ) .  Streptococcus fecalis 
was obtained from the Dept. of Bacteriology, 
Rutgers Univ., New Brunswick, N .  J. Leu- 
kocytes were isolated using freeze-dried phy- 
tohernagglutinin prepared frolm navy beans. 
The phytohemagglutinin does not contain any 
measurable BU. The samples were usually 
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obtained in the morning. The subjects were 
either fasting or had received a light break- 
fast. I t  was ascertained in control experi- 
ments that breakfast had no influence on 
Vit. BG level of plasma or leukocytes. No 
vitamin preparation had been taken by any 
of the individuals studied for a t  least 2 
months. Determinations were done in du- 
plicate within 12 hr after samples had been 
obtained. Even at  4OC some loss oif Vit. BG 

occurred after 24 hr in plasma and after 48 
hr in leukocytes. Duplicate determinations 
for plasma showed an error of I+ 0.5 my/ml 
and for leukocytes of _t 0.03 my/million 
cells. 

Results. Table 1 shows the results obtained 
in normal controls and in hospital patients 
excluding those suffering with leukemia. In 
normal controls, pyridoxal phosphate concen- 
tration ranged between 5.2 and 33 myJml 
with an average of 9.6 my in plasma, and be- 
tween .14 and .36 my/million cells with an 
average of .22  my in the leukocytes. Patients 
were divided, for convenience, into various 
groups as listed in the Table. There were 
wide variations of B6 content of plasma and 
leukocytes in all groups and, therefore, stand- 
ard deviations were great. Average values 
for leukocytic pyridoxal phosphate were close 
to those of the normal group. On the other 
hand, average plasma values were consider- 
ably lower in several of the patient groups, 
particularly those with nutritional anemia, 
pernicious anemia, cancer of various sites and 
liver cirrhosis. However, a statistically sig- 
nificant difference was found only in patients 
with nutritional anemia. 

The Table also lists the percentage of cases 
in each group in which plasma contained less 
than 4 my,/ml and leukocytes less than .13 
my million cells. These amounts were lower 
than the lowest found in the normal group. 
In patients with obstructive jaundice, infec- 
tious hepatitis and nutritional anemia, be- 
tween 40 and 50% of the patients had such 
low leukocyte values. Plasma estimations re- 
vealed values of less than 4 rnyjml in many 
of the patients regardless of the type of dis- 
ease for which they had been admitted to the 
hospital, 

Table I1 lists findings in cases of leukemia 
as well as those of normal bone marrow and 
lymphocyte suspensions from surgically re- 
moved tonsils. Leukemias were grouped into 
chronic myeloid, chronic lymphatic and acute. 
Total white counts in the patients with 
chronic myeloid leukemia varied between 
28,000 and 500,000, with chronic lymphatic, 
between 5,200 and 900,0001, and with acute 
leukemia, 3,200 and 125,000 cells per cc. 
Average leukocyte values were between .06 
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and .09 my/million cells and for plasma, be- 
tween 3.1 and 4.9 my/ml. The difference 
between the patients suffering from leukemia 
anld the normal control group is statistically 
significant. Correspondingly between 80- 
91% of all cases showed leukocytic values 
lower than .13 rny,/million cells and two- 
thirds showed plasma values lower than 4 
myjrnl. In 5 bone marrows of subjects ei- 
ther healthy or with minor illnesses, the white 

cells contained between 0.09 and 0.38, aver- 
age .20 my/million cells of pyridoxal phos- 
phate. Lymphocytes cbtained from homoge- 
nates from tonsils from 10 otherwise healthy 
children contained between .09 and .31, av- 
erage .19 my/million cells od pyridoxal phos- 
phate. Thus, in both instances, Considerably 
greater amounts of Bo were found in normal 
bone marrow cells and tonsillary lympho- 
cytes. 

These findings show that the 
average amount of BG in leukocytes and 
plasma is not statistically different in patients 
with various diseases as compared to1 those of 
normal controls with the exception of pa- 
tients with leukemia and in the case of the 
plasma, those with nutritional anemia. A 
considerable number of nonleukemic patients, 
however, had lower amounts of B6 than the 
lowest found among controls. This may be 
due in individual cases either to a decreased 
intake or an increased need for this essential 
vitamin. Similarly, Boxer et d ( 2 )  found in 
7 out of 36 patients with manifest arterio- 
sclerotic disease very low amounts of leuko- 
cytic Bo. 

The consistent depression of leukocytic Be 
of leukemic patients cannot be due to the 
relative immaturity of the leukemic cells 
since many of the leukocytes in the blood of 
patients with chronic myeloid and most with 
lymphatic leukemia were mature. Further- 
more, cells from normal bone marrow con- 
tain a significantly higher amount of BG than 
those from patients with chronic myeloid leu- 
kemia. Likewise, lymphocytes obtained from 
tonsils contain more pyridoxal phosphate 
than do leukemic lymphocytes. It is inter- 
esting to note that so far only leukocytes in 
pregnant women a t  term revealed a compar- 
able depression of leukocytic Bc; attributable 
to depletion of the maternal tissues by the 
growing fetus (3,4). A marked abnormality 
in BG metabolism of a different, as yet un- 
known, etiology has been recently described 
in several neoplastic processes. Thus total 
Vit. BG content of hepatomas induced by but- 
ter yellow in rats is considerably lower in 
the tumor as compared to the normal liver 
( 5 ) .  Haggerty and Sullivan(6) found not 
only relatively small values of B6 in a trans- 

Comment. 
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planted sarcoma in CAFl mice, but in addi- 
tion, a progressive decrease in 15t. BI; content 
of the tumor during its growth with a simul- 
taneous accumulation of kynurenin. In  hu- 
man subjects, Nusajo et  a I . ( 7 )  isolated ky- 
nurenin and 3-hydroxykynurenin from the 
urine of patients with myeloid and lymphatic 
leukemia and Hodgkin's disease. 

Suiizi~rai*j~.  The amount of coenzymaticallj. 
active \-it. B,, was determined in plasma and 
leukocytes in patients with various diseases. 
1'alues for plasma and leukocytes varied 
widely in all groups examined. -4 statisticallj- 
significant decrease of plasma B,; was found 
only in patients with nutritional anemia and 
various forms of leukemia. However, the 
amount of pyridosal phosphate was very low 
in individual patients with various other dis- 
eases. This may indicate a decreased intake 
of vitamin in some hospitalized patients or ;in 
increased need for it. B,; values in leuko- 
cytes were consistently decreased in patients 

with various foems of leukemia. In  contrast, 
cells from normal bone marrow and from 
tonsils showed significantly higher amounts 
of pyridoxal phosphate. The findings are 
discussed with reference to a specific disturb- 
ance in B,; metabolism in some neoplastic 
conditions. 

1 .  Umbreit, W. W., T h e  Vitantins, Chemistry, 
Physiology, Pathology, edited by Sebrell, W. H., Jr., 
Harris, R. S., Academic Press, N. Y., 1954, v3, 239. 

2 .  Boxer, G. E., Pruss, M .  P., Goodhart, R. S., 
.I. .Yirtrition, 19.57, v63, 623. 

4 .  Wachstein, M., Moore, C., Graffeo, L. W., PROC. 
S o ( - .  E w .  BIOL. A N D  MED., 1957, v96, 326. 

4.  Wachstein, M.,  Rellner, J .  D., Ortiz, J .  M., 
jbitl., 1960, v103, 350. 

5 .  Rriggs, M .  H., Nature, 1960, ~ 1 8 ' 1 ,  249. 
6 .  Haggerty, J .  F., Sullivan, M .  X., Unio Intern. 

7 .  Musajo, L., Benassi, C. .4., Parajola, A., Nature, 
C'ontrcl Catrrr. :lcta, 1960, v16, 1068. 

1 0 ,i 5 ,  v 1 7.5 , 85.5 . 

Received June 10, 1960. P.S.E.B.M., 1960, vlOS. 

Liver Ketogenesis (3) .  High Fat Feeding on Acetoacetate Production in 
Liver Slices, Utilization by Kidney Slices. (26178) 

h'ath ~t ul.( 1-3) have reported that con- 
tinued injection of acetoacetate to normal 
animals causes disturbances in carbohydrate 
metabolism and it has been postulated that 
gradual accumulation of acetoacetate in  
blood and tissues is one of the factors re- 
sponsible for development of diabetes. Such 
accumulation may result either from over- 
production of acetoacetate in the liver or its 
decreased utilization by the extra-hepatic tis- 
sues. 

The authors(4) have reported that the hy- 
drolyzed product of glucose cycloacetoacetate 
(GCA) , a crystalline substance obtained by 
condensation of glucose with acetoacetate, 
prevents overproduction of acetoacetate by 

" T h e  authors record their grateful thanks to the 
Council of Scientific K.  Industrial Research for a 
research grant. 

liver slices and increases its utilization by kid- 
ney slices when fed to rats along with a high 
carbohydrate diet. High fat  diet has also 
been known to cause metabolic changes in 
rats, including diminished rate of lipogenesis 
( 5 ) , glycogenesis ( 6)  and glucose utilization 
( 7 ) .  Therefore, the effect of high fat feed- 
ing on liver ketogenesis and the influence of 
hydrolyzed GCA feeding with high fat diets 
is reported here. Desiccated thyroid and 
thiouracil were also mixed in the diet of 2 
groups of animals to study their additional in- 
fluence on liver ketogenesis and acetoacetate 
utilization by kidney slices. 

In  view of the relatively rapid 
response of young rats to thyroid and thioura- 
cil feeding(8), male albino rats weighing 75-  
100 g and growing steadily on a standard diet 
were used. These rats were divided into 8 

Methods. 


