
E and F, in doses of 4 ing or more, and their halogen- 
ated derivatives, in doses of 0.5 mg or more, regularly 
induced increases in the G F R  of adrenalectomized 
dogs; this effect became apparent during the second 
hour after administration o f t h e  steroids and was sus- 
tained througout the remaining collection periods. The 
sodium loss that occurred following administration of 
E and F during renal clearance studies was invariably 
associated with an increase in GFR. Whereas the 
halogenated steroids administered in small doses 
(which did not increase GFR)  regularly caused acute 
retention of sodiuni, these same steroids administered 
in larger doses (which did increase GFR)  f r e q u ~ n t l g  
induced sodium loss. This paradox can be resolved by 
the assumption that  all these steroids increase tubular 
reabsorption of sodium. This enhancement of sodium 
reabsorption, however, may be insufficient to result in  
a net conservation of sodium if the filtered load of 
sodiuni that is presented to the tubules is simultane- 
ously increased. 

Effects 0% circulatimg eosinophils. Iq adrenalectom-
ized dogs, the decrease in circulating eosinophils was 
determined 4 h r  following the intravenous administra- 
tion of graded doses of various steroids, as  a simple 
index of their "glucocorticoid" activity. When com-
pared on an equimolar basis, fluoro F Ac was 20 
(11-36) and chloro F Ac was 8 (5-13) times as  active 
as F Ac. 

Effects i n  Addison's disease. Studies carried out in 
two patients with Addison's disease indicated that the 
fluoro- and chloro-derivatives of F were considerably 
more effective in the treatment of this disease than 
were equimolar quantities of either F itself or DOC. 
I n  the longer term clinical studies, the enhanced no- 
tency of the halogenated steroids appeared to be e;en 
greater than that which was anticipated on the basis 
of the acute assays in animals. The symptoms of Ad- 
disonian crisis (nausea, vomiting, asthenia, and so 
forth) were corrected within 4 hr  of the oral adminis- 
tration of either 0.5 mg of fluoro F Ac or  1.5 mg of 
chloro F Ac. Repetition of these doses every 4 h r  re- 
sulted in progressive improvement in feelings of well- 
ht~ing, depression of circulating eosinophils, marked 
retention of sodium, and transient increases in potas- 
sium excretion. Withdrawal of the steroids was fol- 
lowed by a reversal of these effects. 

Substitutior, o f  bromine. Bromo F Ac in doses of 
25 to 100 pg had no effect on the excretion of sodium 
or potassium in adrenalectomized dogs, while in doses 
of 100 to 400 kg i t  induced some increase in the ex- 
cretion of potassium but no consistent retention of 
sodium. 
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Serum Glutamic Oxaloacetic Transaminase 
~ ~ ~ i ~ i ~iD H~~~~ Acute Transmural ~ 
Myocardial Infarction 

John s' LaDue, Wr6b1ewskiyArthur Karmen 
Sloan-Kettering Institute and Department of Medicine, 

Center' New York 

Glutamic oxaloacetic transaniinase is widely dis-
tributed in  animal tissues but is most concentrated in 
heart muscle (1, 2 ) .  This property led us to study its 
concentration in human serum following acute myo- 
cardial infarction. 

The presence of this enzyme in human blood serum 
and whole blood hemolysates %as previously demon- 
strated in our laboratory ( 3 ) using quantitative paper 
chromatographic analysis of the glutamate present 
after incubation of serum with aspartate and a-keto- 
glutarate. The chemical characteristics of the enzyme 
in serum were studied and found to be similar to those 
reported f o r  animal tissues. The normal range of ac- 
tivity in  human serums and hemolysates was estab-
lished. The level was found to be elevated in certain 
disease states but notably so in two patients with acute 
transmural myocardial infarction. 

These studies led to the development of a relatively 
rapid spectrophotometric assay of serum gluta~nic 
oxaloacetic transaminase activity and permitted the 
extension of our observations. 

Transaminase activity is measured by adding serum 
to a substrate containing aspartate and cc-ketoglutar- 
ate, which i n  the presence of inalic dehydrogenare oxi- 
dizes DPNH to DPN. The resulting change in optical 
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Pig. 1. Serum transamillase levels m e a w r e d  within a few 
21ours to 15 days  followii~gacu te  myucnrdial i~ l fn rc t io l l  
i n  16 pat ients .  



least one of the five days following the onset of myo- 
cardial infarction. 

I n  22 patients with heart disease uncomplicated by 
acute myocardial infarction including arteriosclerotic 
heart disease associated with angina or coronary in- 
sufficiency and acute and chronic congestive heart fail- 
ure of varying etiology, the serum transaminase activ- 
ity ranged between 1 2  to 45 units. I n  two instances thc 
level was above upper limits of normal (40 units) ; 
one patient had acute pulmonary edema and expired 
within 24 hr, and in another with neurogenic shock 
the serum transaminase was 45 units but fell to 19 
within 24 hr. 

All patients with acute febrile and chronic infectious 
diseases had serum transaminase activities within the 
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Fig. 2. Average level of serum transaminase on various 
days following acute myocardial infarction. The extremes 
of the vertical lines represent the highest and lowest val- 
ues from which the averages were calculated. 

density of the solution is measured in a Beckman 
apectrophotometer (3). The unit of activity was de- 
fined as the amount present in 1.0 ml of serum that 
causes an optical density decrease of 0.001 a t  wave- 
length 340 mp in 1min under the conditions described. 
I n  50 normal individuals, the normal range was be- 
tween 1 0  and 40 units, which agreed in range of mag- 
nitude with the values reported by ds previously using 
paper chromatographic assay. 

Serum glutamic oxaloacetic transaminase was meas- 
ured in 50 normal individuals, 22 patients with cardio- 
vascular disease uncomplicated by acute infarction, 
1 4  patients with various infections, 1 7  patients with 
neoplastic diseases, and 1 6  patients with acute trans- 
mural myocardial infarction. Venous blood was ob-
tained f o r  serum transaminase determination without 
regard f o r  the fasting state; the serum was separated 
from the clotted blood within from 2 to 1 2  h r  after 
collection. I t  has been found that the activity is essen- 
tially unchanged if the separated serum is stored in a 
refrigerator from 1to 1 0  days after collection. When 
possible, daily tests were made during a 5- to 15-day 
period. 

The normal values of serum glutamic oxaloacetic 
transaminase activity ranged from 1 0  to 40 units. 
Figure 1summarizes the serum transaminase activity 
on various days af ter  infarction in 1 6  patients with 
acute transmural myocardial infarction. Figure 2 pre- 
sents the average values in  the same patients and in- 
dicates the range of activity on the first 4 days follow- 
ing the infarction. Figure 3 shows the serum trans- 
aminase activity along with the sedimentation rate 
during a 9-day period in a 60-yr-old patient who in- 
curred a n  acute transmural posterior wall myocardial 
infarct. I t  is noted that 3 h r  following the onset of 
pain, the transaminase activity was within normal lim- 
its but rose to 500 units within 1 2  hr, falling off grad- 
ually to normal by the sixth day. This series has now 
been extended to 30 patients, all of whom exhibited 
transaminase levels of from 100 to 6000 units on a t  

the enzyme level from the acute to the convalescent 
state of the illness and little variation in daily samples 
tested. Normal values were also encountered in uremia, 
pulmonary infarction, neoplastic disease per se, and 
other chronic processes. High IeveIs were encountered 
in jaundiced patients with active liver disease. 

It has been estimated that 1.5 percent of the dry 
weight of pig heart muscle is the protein enzyme, glu- 
tamic oxaloacetic transaminase (4) .  We have calcu- 
lated that if 1g of dried pig heart homogenate of the 
value reported by Cammarata ( 5 ) was diluted to 6 lit, 
there would be 400 units of activity per milliliter. 

Our observations show that the serum transaminase 
activity rises with regularity within 1 2  to 24 hr  in 
acute human myocardial infarction and returns to the 
normal range within 3 to 6 days thereafter. The 
mechanisms by which the level of the enzyme activity 
is altered are under study. The limited number of cases 
presented does not permit final evalution of these ob- 
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srrvations in regard to their diag~rostic and/or prog-
nostic significance. 

Conclusions. (i) Glutamic oxaloacetic trapsaminase 
activity has been measured in human serums by a 
spectrophotometric method. (ii) The variations in  en- 
zyme activity in some disease states have been dis- 
cussed. (iii) The serum transaminase activity in 16 
patients with acute transmural myocardial ipfarction 
rose to Levels 2 to  20 times normal within 24 h r  and 
returned to normal range within 3 to 6 days thereafter 
without exception. 
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Biuret Toxicity of Urea Foliage 
Sprays on Citrus 

Winston W. Jones 
Department of Horticultrrre, Citrus Exeeriment Station, 

University of California, Riverside 


Urea was first used as a foliage spray to supply 
nitrogen on apples in  1943 (1).Since that time i t  has 
been used as a foliage spray on other crops (2-4). 
When attempts were made to use such sprays on citrus, 
leaf injury resulted (5). This injury was a yellowing 
of, o r  loss of chlorophyll from, the distal par t  of the 
leaves and has been called '(yellow-tip." I t  was found 
that the amount of yellow-tip varied with the location 
and with the age of the leaf. The yellow-tip is a per-
manent injury; the leaves do not regreen. However, 
subsequent new leaves do not have yellow-tip unless 
additional urea sprays are  applied. The extent of the 
yellowing may vary from none to more than half of 
the leaf. 

Since crystalline urea '(sets-up" and becomes hard, 
most of the urea f o r  foliage spray application now on  
the market has been conditioned in various ways to  
avoid the hardening. To determine whether yellow-
t ip is caused by urea or  by some impurity in the urea, 
several spray experiments haye been made (6),Since 
yellow-tip had also been observed on trees in the field 
to which soil applications of conditioned urea had 
been applied, soil experiments were also d e .  

One experiment was performed in a grove of mature 
navel orange trees in August 1953.In this experiment, 
sprays of 10 Ib of crystalline urea per  100gal of spray 
were compared with sprays of the same concentration 
of conditioned urea. Approximately 6 wk after spray 
applications, yellow-tip was prevalent on the trees 
sprayed with the conditioned urea but not on the trees 
sprayed with crystalline urea. This suggested that 
yellow-tip was the result of something in the condi- 
tioned urea and was not caused by urea alone. 

Fig. 1.Foliage sprays of combinations of biuret and urea 
on young budded lemon trees. Left to right: Check no 
spray, 0.2-percent biuret, 2-percent crystal urea, 0.2-per- 
cent biuret plus 2.percent crystal urea, and pelletized 
urea. Note yellow-tip (mottling) except on check and 
2-percent crystalline urea plants. 

Most of the conditioned urea on the market is in 
the form of pellets. I n  the making of such pellets, the 
urea is warmed. It has long been known that  on warm- 
ing, urea is converted to  biuret (7). Biuret toxicity 
following foliar application of urea has been reported 
on pineapples (8). Thus biuret was the first suspect 
as  the cause of yellow-tip. Several sources of pellet- 
ized urea were examined for  biuret by the use of 
alkaline copper sulfate and were found to contain 
from 0.5 to 2.5 percent of the d ry  weight of a biuret- 
reacting material. 

Following the field results, several greenhouse ex- 
periments were made to compare pelletized urea, crys- 
talline urea, biuret, and combinations of crystalline 
urea and biuret. F o r  these experiments, young budded 
lemon and Valencia orange trees (9) were used. Fig-  
ure 1 shows the results of one spray experiment on 

Fig. 2. Soil applications of biuret and urea to young 
budded lemon trees. Left to right: Check no treatment, 
50 ml of 0.2-percent biuret, 50 ml of 2-percent crystal 
urea, 50 ml of 0.2-percent biuret plus 2-percent crystal 
urea. Note yellow-tip (mottling) except in check and 
crystalline urea treatment, 


