
In an earlier experiment with pyri- 
doxine-depleted rats, GPT values rang- 
ing from 500 to 700 percent above nor- 
mal were observed after 4 weeks of treat- 
ment with 5 mg of hydrocortisone per 
rat per day. In the studies summarized 
in Table 1, the GPT levels were doubled 
after 2 days of treatment, and maximum 
GPT activity in liver occurred after the 
seventh day of treatment with 2.5 or 5 
mg of hydrocortisone per day. Although 
some variation in the control values for 
GPT was noted on different days of the 
experiment, the standard deviation of 
each group remained small. On the 28th 
day, 14 days after the administration of 
hydrocortisone was discontinued, the 
GPT activity was still considerably 
higher than normal. Whether this ob- 
servation can be attributed to the normal 
turnover rate of this enzyme in liver, or 
to the prolonged retention of hydro- 
cortisone or an active metabolite, cannot 
be answered at this time. 

The administration of large amounts 
of pyridoxine to animals receiving hydro- 
cortisone did not alter the magnitude of 
the GPT response. Furthermore, deple- 

Table 1. Effect of two levels of hydrocorti- 
sone on glutamic-pyruvic transaminase 
(GPT), glutamic-oxalacetic transaminase 
(GOT) and lactic acid dehydrogenase 
(LDH) activities of rat liver. There were 
20 animals in each group; five animals 
sacrificed on days 2, 7, 14, and 28. The 
animals were maintained on Purina mouse 
diet. The weight of rats in the untreated 
group was controlled during days 1 to 14 
by restricting diet; thereafter, the rats 
were allowed to eat ad libitum. Hydro- 
cortisone was injected subcutaneously (2.5 
and 5.0 mg per rat per day). The adminis- 
tration of hydrocortisone was discontinued 
on day 15. The animals were killed by sev- 
erance of the carotid artery and were ex- 
sanguinated before the tissues were re- 
moved. 

Hydro- Enzyme activity 
corti- (mmole of substrate utilized/g sone of protein, per hour at 38?C) treat- 
ment 
(mg) GPT GOT LDH 

Second day 
0 12.1 ?3.2* 107 ?10 281 ?12 
2.5 18.9 ?2.0 112 9.2 271 ?12 
5.0 25.4 ?3.4 103 + 5.2 259 ? 9.0 

Seventh day 
0 8.7 ?2.9 128 3.6 290 19 
2.5 44.7 ?4.1 140 ? 8.9 277 + 33 
5.0 53.0 5.1 157 ? 3.9 268 ? 19 

Fourteenth day 
0 16.1 1.8 122 13 266 + 6.0 
2.5 66.4 ? 4.4 152 ? 5.8 247 ? 25 
5.0 71.0+ 2.3 142 ? 14 242 24 
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0 17.5 ?2.0 143 ? 6.8 299 ?16 
2.5 30.3 ? 4.3 157 ? 2.8 246 ? 16 
5.0 52.5 ? 2.0 172 ? 7.7 226 ? 14 

* Standard deviation = (Zd2/n)I. 
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tion of rats of pyridoxine for 8 weeks did 
not impair the increase in GPT following 
daily injections of hydrocortisone (5 mg) 
for 1 week. Thus, neither depletion of 
pyridoxine nor administration of this 
vitamin appears to affect the changes in 
hepatic GPT levels produced by hydro- 
cortisone. 

It was of interest to determine whether 
other corticosteroids increased hepatic 
GPT activity to the extent observed with 
hydrocortisone. The daily subcutaneous 
injection of rats with Prednisone (2.5 
mg) or cortisone acetate (5 mg) for 1 
week resulted in more than a five-fold 
increase in liver GPT activity in each 
case. In a comparable experiment, de- 
oxycorticosterone was administered (3 
mg daily); the hepatic GPT values were 
not increased, and they appeared to be 
somewhat lower than those of the un- 
treated control animals. The relationship 
between the stimulation of hepatic GPT 
activity and the gluconeogenic potency 
of related steroids is under study to eval- 
uate the hepatic GPT response to corti- 
costeroids as a method of assay. 

Negative nitrogen balance is also an 
important aspect of treatment with 
glucocorticosteroids. These studies do 
not indicate whether the effect of hydro- 
cortisone is limited to alterations in GPT 
activity or whether transamination proc- 
esses other than GOT are also affected. 
It is apparent, however, that increased 
transaminase activity can be related di- 
rectly to amino acid imbalances which 
initiate protein catabolism and negative 
nitrogen balance. 

Of the many amino acids which have 
been studied for gluconeogenic activity, 
alanine, aspartic acid, and glutamic acid 
are unique with regard to their high 
gluconeogenic potency (7). The relation- 
ship between the substrates in the trans- 
aminase reactions studied herein and the 
pathway to carbohydrate synthesis is 
shown in Fig. 1. Pyruvic acid appears to 
be the common intermediate in the con- 
version of these amino acids to glycogen. 
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Both pyruvic acid and lactic acid are 
readily converted to carbohydrate. More- 
over, both of these metabolites occur in 
elevated concentrations in the blood of 
patients with Cushing's syndrome and in 
subjects receiving glucocorticosteroids 
(8). These facts, added to the observa- 
tion that a substantial rise in hepatic 
GPT occurs in rats treated with hydro- 
cortisone, in contrast to treatment with 
deoxycorticosterone, strongly suggests 
that the control of hepatic levels of GPT 
by glucocorticosteroids is importantly re- 
lated to the mechanism whereby these 
compounds exert their gluconeogenic ac- 
tivity (9). 
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recent work on tin-plated copper (3) it 
was found that the rate of corrosion in 
salt spray could be expressed by an equa- 
tion of the form 

C = Kt2 + b 

where t is the time of exposure. It was 
not known, however, whether the ob- 
served rate was that of pure tin or 
whether the rate was influenced by the 
copper substrate. The latter situation 
would imply the existence of a galvanic 
couple in which the tin was anodic. 

The technique described in this report 
was developed in order to study the cor- 
rosion of thin metallic films on a rela- 
tively inert substrate (4). It is believed 
that it can be used as a simple, inexpen- 
sive technique for measuring corrosion 
rates in a wide variety of environments. 

Aluminum and tin films were evapo- 
rated onto cleaned glass slides, 2 by 2 
in., by means of conventional high- 
vacuum techniques (5). The light trans- 
mission was determined for the central 
square inch by mounting the glass in 
aluminum slide-holders and by using an 
ordinary 35-mm slide projector. The pro- 
jector had been modified so that the 
light path was enclosed by an opaque 
tube, and the lens position had been 
changed so that the image of the slide 
was focused onto a ground-glass screen 
just in front of a 931A photomultiplier 
tube. The output of the tube was read 
by a microammeter, and the intensity of 
the light was adjusted to give 100 per- 
cent transmission for holes of known 
diameter drilled into brass plates. 

After measurement of the light trans- 
mission had been made, the specimens 
were removed from the aluminum hold- 
ers and placed in a Lucite rack designed 
to hold them at the recommended angle 
of 15 degrees from the vertical. They 
were then placed in a standard salt spray 
test cabinet operating at 95?F (1); a 4 
percent NaCl solution was used. When 
4 hours had elapsed, the samples were 
removed, washed with cold water and 
alcohol, then dried, and the light trans- 
mission was determined. The procedure 
was repeated for as long as practical. 

The results for tin and aluminum are 
shown in Fig. 1. Each graph represents 
the weighted average (with allowance 
made for the variation in individual 
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Fig. 1. Log-log plot of the corrosion of 
thin aluminum and tin films on glass: 
hours of exposure to 4 percent sodium 
chloride spray versus percentage of metal 
areas exposed. 

thicknesses) of ten samples. The data 
are plotted as the logarithm of percent- 
age transmission (compared to the total 
area) versus the logarithm of hours of 
exposure to salt spray. As can be seen, 
the corrosion rate for aluminum appears 
to have a slope of 1, and that for tin, a 
slope of 2. This means that the data 
may be represented by 

Cs, = Kt2 + b 

CA = K't + b' 

where CAl and Csn are the exposed areas 
resulting from corrosion and t is time of 
exposure. 

Gross examination of the tin speci- 
mens indicates that corrosion occurs by 
pitting. If the attack of a salt solution is 
linear with time, then the exposed area 
would increase at the square of the rate 
of increase of the radius of the pit. Since 
the corrosion as measured by light trans- 
mission is total exposed area, the actual 
corrosion in one dimension is probably 
linear with time. The agreement in rate 
for thin tin films on copper and glass 
suggests that the same mechanism is 
operative in each case and rules out 

mechanisms involving the substrate ma- 
terial. 

Since the corrosion of tin proceeds as 
the square of the time of exposure, great 
caution must be exercised in expressing 
corrosion rate data in standard terms. 
such as inches per year or milligrams 
per decimeter per day (6). 

For aluminum, the results indicate 
that no protective film is formed under 
salt spray conditions. It is not known 
whether this is due to the attack by the 
primary corrosion products, as suggested 
by Schikorr (7) for sodium chloride so- 
lutions, or due to the ability of the chlo- 
ride ion to penetrate the oxide coating. 
The results are in agreement with those 
of Champion (8), who measured hy- 
drogen evolution and oxygen absorption 
for aluminum suspended in potassium 
chloride solution. He found a curve of 
the form 

dC/dt -= C + 

although the values of the constants 
changed several times over a period of 
40 days. 
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