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Fundamental studies on the polluting actions of NO_ for human blood
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Tt is well known that nitrogen dioxide (NO,) gas heavily injures lung tissues, blood mem-
branes, lung lipids, and some enzymatic functions. Most of studies on NO, exposure to living
animals were done under relatively diluted NO, gas (less than 10 ppm) conditions for long
terms such as several days or weeks. However, there has no report which describes liver,
kidney etc. functions to be damaged by NO, exposure. No systematic short-term biochemical
examinations for rats exposed to high concentrated NO,(50 ppm) have been done to know
acute effects of the NO, gas exposure. We describe here acute effects of 50 ppm NO, exposure
on physiological functions of rats. Since liver microsomal cytochrome P-450 is known to
contribute to drug metabolism and activation or hydroxyiation of cata-condensed aromatic
carcinogens and shows peculiar optical spectral properties, we checked the specific content of
P-450 as well. It was found in this study that liver functions are acutely injured even after 3hr
of 30ppm NO, exposure in terms of various biochemical examinations of rat serum. Firstly,
the effects of the high concentration of NOy(50ppm) on various physiclogical functions of rats
were surveyed by using routine biochemical examinations. The following biochemical exami-
nations were chosen as indicators for changes in the physiological functions. Total proteins,
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protein factionations, total bilirubin, total cholesterol, cholesterol esters, A-lipoprotein, total
lipids, phospholipids, triglycerides, free fatty acids, nitrogen of urea acid, Nat, K*, creatine
phosphokinase, ¥-GTP, choline esterase, GOT, GPT, LDH, ALP, total iron, unsaturated iron,
serum iron in serum and cytochrome P-450 in liver were mesured. When we compare these
biochemical examination for the NO, exposed rats with those of the controlled rats, we noticed
appreciable differences of some values between the exposed and controlled rats. Following
values of controlled rats were changed by exposure of 50 ppm NO, gas: 1) ratio of albumin
to total globulin, 2) total cholesterol, 3) cholesterol esters, 4) total lipids, 35) triglycerides,
6) nitrogen of urea, 7) uric acid, 8) GOT, 9 GPT, 10} LDH, 11) ALP, and 12) P-450.
From these findings, it was suggested that functions of liver are injured after exposure for
58 hr to 50 ppm NO, atmosphere, And then, more short-term (3-36 hr) effects of 50 ppm NO,
exposure on the above mentioned twelve biochemical levels. The ratios of albumin to total
globulin were not changed markedly. Changes of total cholesterol and cholesterol esters
upon 50 ppm NO, exposure were very similar to each other. Namely, these values once
increased at 3 hr but decreased at 6 and 12hr of NO, exposure. At 24 and 36hr, they
increased to values more than those of controlled samples. The values of total lipids once
increased at 6 hr after the NO, exposure and then gradually decreased for 30hr. Contents of
triglycerides of the exposed rats were less than those of the controlied rats at 3 hr and
36 hr, but were more than those of the controlled rats at 6 and 12hr. Nitrogen of urea once
increased upon the NO. exposure to a value more than those of controlled values, but later
decreased below the controlled ones. Uric acid content in serum once increased at 3,6 and
12 hr, but at 24 hr of NO, gas exposure this vajue was less than that of the controlled one.
The GOT value once decreased at 3 hr after the NO, exposure, but this value was later more
than that of the controlled sample. GPT values of the exposed rats were more than those
of the controlled rats for most of the exposure times except the value at 22hr. Similarly,
LDH contents of the exposed rats were more than those of the controlled values for most
of the exposure times except the value at 22hr. ALP contents were less than the controlled
value at 3 hr of the NQ, exposure, but later this value gradually increased. Specific contents
of the liver microsome P-450 of the exposed rats were fess than those of controlled values
except at 12 hr of the NO, exposure. The biochemical examinations showed that various
biochemical functions are heavily influenced even in a very short-term exposure of 50 ppm
NO, gas. Most of the biochemical values which are influenced by the NO, gas exposure
were not monotonously changed. The similar complex change of various biochemical values
were observed for long-term exposure to relatively low-concentrated (less than 10 ppm) NO,
gas. For example, a content lysophosphatidylethanolamine of red cell membranes of rats
firstly decreased, but later increased upon 4 and 10 ppm No, exposure. A content of hexose
of red cell membranes of rats firstly increased, and then decreased upon 4 ppm No, exposure.
In the similar way, the contents of NADPH-cytochrome ¢ reductase, cytochrome &; and
cytochrome P-450 of rat liver microsomes decreased firstly, and then increased later upon
0.4-4 ppm NO, exposure. In this work, it was suggested various hiochemical functions in
addition to membrane structure and components are fairly affected by the 50ppm NO, gas
exposure. Since the values of GOT, GPT, LDH, ALP in serum and the contents of cytochrome
P-450 in liver microsomes are indicative of injuries of liver functions, our data suggest that
especially liver functions are injured by the 50 ppm No, exposure. Although values of uric
acid and nitrogen of urea are indicative of both liver and kidney functions, further study
will be needed to confirm the kidney damage by the exposure of 50 ppm NO.. This 50 ppm
NO, exposure may often encounter at the crossroads or junctions where traffic is heavy, al-
though the concentrations of NO. is rather higher than the expected ones under their
ordinary conditions. We believe that our biochemical data would serve as a useful working
hypothesis for further pursuits of the biochemical effects of the NO, exposure.
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CPK: creatine phosphokinase,
glutamyltranspeptidase, GOT:
GPT: glutamic-pyruvic trans-
aminase, LDH: lactate dehydrogenase, ALP:

r-GTP: y-
oxaloacetic

transaminase,

alkaline phosphatase, ENDOR: electron nuclear
double resonance Spectroscopy.
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