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A REVIFW OF NITPOCGFN DINTTDE FNETMONTA,

A BECFNILY DISCCVARED MALADY 1T STLO FILLERS

by R, R, Grayson, i, D,

Perryville, llissouri

The first two recognized cases of this discase, which I reported,
occurred August 27, 195L. I have chosen to call this condition "Nitrogen
Dioxide Pneumonia®, This disease, however, is not confined to people who
fill silos, but afflicts others in meny occupations and places and, probably,

is a factor in other obscure respiratory illnesses,

There have been nine other reported cases of NO, pneumonia in silow=
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fillers since the first two cases in 195L. This is 11 known cases,

There are four other names associated with this condition: Silo

Filler's Disease, Farmer's Lung, Thresher's Lung, and Silage Gas Poisoning.

Nitrogen dioxide pas also has heen described as a health hazard in the
following occupations: Hanufacturc of Nitric Aecid, nitration of ccllulose
and other organic materials as in the manufacture of explosives, dycs,
lacquers, and certain types of film mnd cclluloid, in the blecaching of
cotton and raw silk, in the mctal industry doing etching with aqua regia,
clcaning of tanks and towers, decomposition of artificial fertilizers,
manufacture of sulfuric acid, welding with an acctylene torch or clecirice

arc, Inhalation of smoke from burning X~Ray films has causcd the discase,

An important place whore we should look for the possibility of Nitrogen

Dioxide Pnevmonia is in smog.,.



The etiology of the condition in sile fillers: The presence of a
concentration of nitrates below 0,52 in growing plants, such as corn aﬁd
alfalfa, is a normal finding, Somec of the factors which incrcase the amount
of nitrates to be found in the plants are as follows: No. 1: High nitrate
soils duc to fertilization, No. 2: Drought, particularly if it occurs when the

plants are rclatively immature, WHo. 3: Increasing light intensitics,

These same nitrates which pet into the cornstalks, incidently, and
then cause nitrogen dioxide pneumonia after formentotion, slso causc
another discase in humans. ifany farms and some of the shallow wclls on
farms have had encugh nitrite and nitrote contamination to impair the
healthe of both men and animal. This comes from the use of orpanic or
commercial foertilizer in ficlds ncar the wolis. There have been numerous
reports of methemoplobinemis in infants where their formulas wcrce propored

with water from wells with a high nitrate contont,

Other conscquences of hiph nitrate in forege and silage mipht
be mentioned in passing. Onc is nitrate forapc poisoning in cattle. Mnother
is the oxplosion of silos., There also has been confirmation of the
existence of Nitrogen Dioxidc Fneumonia in ecattlc; and this is vory
intcresting, because we think this is ceuscd by the fermentation of
silage in the cows'! stomechs, The cows then boleh up their own NOp» and

inhale it,



The thought might occur to you that, inasmuch as cattle can get
fatal mcthemoplobinemia and nitrosohemoglobinemia by eating cereal
prasscs such as oats, wheat, barley, and corm, it is possible that
people may also, at times, pct into thc seme trouble. Is it possible
that some peoplc are suffcring from nitratc poisoning causcd by the

ingestion of ccreals grown in drought-stricken lands?

How docs potassium nitrate in thc corn plants chenpe into nitrogen
dioxide? First of all, potassium nitratc in the corn plant, by anacrobic
fermentation, is changed into potassium nitrite and oxygen, The nitrite
in the silape combines with organic acids, such as lnctic acid, to form
nitrous acid (HNOZ). As thc temperature of the ensilage rises with

fermentation, the HNO, decomposcs into water and a mixturc of nitrogen

2
oxides, which include NO, NOp, N,O3, Hzoh, and N2OS. Nitrogen diexide,
which is NO,, and N2Oh’ which is its dimer, arc the oxides that arc rcally
responsible for the toxicity of this gas in silo filler's discasc, In

the lung, the five oxides =2ll changc to NO, and Nzﬁhr These, then, react

with water in thc respiratory tract to producc nitric ond nitrous acids,

This is why I call this Nitrogen Dioxide Pneumonia,

Nitrogen dioxide is toxic in concentrations nsbove 5 parts por million
ond is detectable by its odor above 5 parts per million, but is not visible
as a heavy yellowish-brown gns, until the concentration rcachces 76 - 150

parts pcr million.,
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All the known cases of Nitrogen Dioxide Pneumeonia have occurred
after a latent interval which may vary from hours to days. This could
be due in part to the mucovs barrier that exists between the air and the
actual tissucs of the bronchial tree. In addition, the latency is
caused by the duration of time it requires for an inflammatory response
to develop once the acids have reached the mucosal cclls, It haé been

suggested that histamine release may play a part in the exudative phase,
The clinical picture in humans can be divided into six types:

1, Acute pulmonary edema (or fulminating pneumonia)
2. Acute Bronchopneunonia
3. Bronchiolitis fibrosa oblitcrans following sub-
acute bronchopneurmonia, The importance of the
X«Ray picture in bronchiclitis fibrosa obliterans
lies in the similarity of its appearance to
miliary tuberculosis.
i« Bronchitis
5e .owith a question mark.,.Pulmonary fibrosis (Late scquela)

6., Possible bronchial asthma., (lLote sequela)

The differential dingnosis of siloge gas poisoning: You have a
paticnt coming into the hospital who has bcon exposed to a gas in a silo

and nowW has a respiratory illness,

What kind of gas is it? There arc three kinds of silage gas poison=-
ing: One is duc to carbon dioxide, onc is simnle oxygen lack, one is the

oxides of nitrogen, Under ordinary circumstances, when there is sufficient
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moisture for thec production of normal plants, high concentrations of nitrates
do not occur in the forage plants and the chemical reactions that produce
toxic concentrations of NOy do not trke place. "Farmer's Lung", also
known as "Thresher's Lung", should be Aifferontinted from this condition,
According to Dickey and others, this is an acute pneumoritis due to

hypersensitivity to substances in moldy hay dust.

Treatment for NOp pneumonias
1. Stersids. Threc of the cnscs reported roceived steroids
with nsuing dramatic improvemcnt. These paticnts rccovered,
However, four other survivors of this discasc were not treated
.. with steroids and, at the time of this writing, arc alive and
well, There has boen a total of four deaths,
2. Oxygen is impecrative, Pressurce oxygen should be of
valuc in some casos,
3, Bronchodilators,
L., Digitalis., Circulatery failure sccondary to the pulmonary
failure will occur, and Digitnlis may be of some temporary
benefit,
5. The detergent aerosols can be uscd.
6. Antibiotics have been used to prevent secondary infection
and to treat sccondary bacterinl bronchitis and oncumonia, and
this is definitcly importaht.
7. Atiopinc, I.V. flulds, vencscetion arc contra-
indicated. Scdation and nargotics should be cautiously

administered,



It should be cmphasijzed that, in raticnts with bronchiolitis

Tibrosa obliterans, rcesvery is considercbly hastened by storoids and, in

some cases, death actnally nrevented,
) N

.

I would like te present a bypotnesis which may be of some value in
cventin his discase, ¢ Tirst placoe, vwe know tis is pneumoni
r bing th case In the T onlinco, know titat this pnet a
is caused by nitrous -nd nitriec acids, NC2 and Npoh change to these

[

aclds after thoy arce inhalad,

Sceondly, we know thot thure is a latent interval which, in part,
may bc due to the mucous barrier betwren the atmospheric air and

the brotchial mucosa.,

Tt would scem thon, that the srpliication of a nevtralizing agent
such as sodium bicarbenate, to the mwessa of the respirntory tract,
during the latent interval, wonld be a raticnal mcthod of preventing
tissue destruction. The manner in which this could bost be performed
would be by acrosol. A preparation is available which not only includes
a physiolegical amount of scdium bicnrbonate but which also includes a
safe dctergent "Alcvaire). I believe thet if this were administered
in time to patients known to have heern cxmosced to the fumes of nitric
acid or other nitrates, or to silage gas eontaining nitrogen dioxide,

the trcatment should prevent or mirnimizc this digease., The end,




