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We have shown in a number of published papers [1] that the exercise of the protective function of vita-
min C in response to toxic factors is. associated with its increased utiftzation and expenditure tn the antmal
organtsm.- It is of Importance that in organisins not capable of the biosynthesis of this vitamin, which has to
be supplicd with the food, its lucreased expenditure must lead to impoverishment of the ascorbic acid rescrves
of the tissues, In orgaunisms able to synthesls ascorbie acid fts increased expenditure leads to increascd hiosyn-
thesis, and its concentration rises in the tissues.

We have examined the effect of the chlorinated hydrocarbon dichloroethane on’the ascorblc actd content
of the organs of experimental animals capable of lts synthesis..

EXPERIMENTAL METIHODS

The cxPuunanl antials were l'unak alhino rats, weighing from 180 to 210 g. The animals were matn-
tained on a mixed diet, with dddm(m of fish oil.

The first series of experiments was on 30 mn‘., divided into 3 cqual groups. They were subjected to a |
single exposure to dichivroethane, lastihg' for two honrs, in a special chamber. For 2 groups the dichloroethane
concentration in the chamber was 20 mg/lircr, The first group was killed by decapitation trimediately after
exposure, and the second was killed a day later. The third group was ﬁimilnrly cxposed to a coiicentration of
10 mg/lltu for 2 hours, and the rats were killed immediately after,

The urgans were analy?( d for ascorbu, acid tmime diately after death, by our usual method [2]. Asc arblc '
acld was determined in thc Hvu the walls of thesmall intestine, the splecn, the brain, the kidneys, the adrenal
glands, and the heart,

In the second serfes of experiments, on two groups of ten rats each, we studied the effects of rcpeatcd
small doses of dichlorocthane, over a long time. One group was exposed daily for two hours to a chamber cou-
centration of 0.3 mg of dichlorocthane per Jiter,.and the stcond toa conceitration of 0.6 mg per liter, The
anlmals were killed at the end of a month, during wlllch time they had suffered 25 exposures.

_ As controls we took a group of 15 rats, whuh were not subjected to dlchlorocthane fnhalation,

EXPERIMENTAL RESULTS

'Expcrlmcnts on Slnglc Auxtc Polsonlng with Largc Doses of Dichlorocthanc

After a singlc 2-hour exposure to a concentration of 20 my of dichlorocthane pcr lter the ‘ascorbic acid
content of the lver rose by 80% (T = 8.0) over the controls, and of the spleen by 36% (T = 4.1). A rise of 15%
{n brain ascorbic acid can be considered to be a very large one, since nunierous researches have shown that
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bratn ascorbic acld varics normally within very narrow lmits, and is far less varlable thau is the ascorbic acid
content of the liver, spleen, and certaln other organs, The considerable rise in the ascothic acid concentration
of cardiac tissue (30%) s of interest, The range of variation of the ascorbic acld content of the heart is also
usually very narrow. The ascorbic acid content of the Intestinal wall of the exposed antmals was 207 higher
than in the controls, but because of considerable individual varlatious (in = 2.6) the coefficient of significance
does not attaln the value of 3, although it is not fac from it, There was no change In the ascorbic acld content
of the adrenals, As for the kidneys, a survey of the results found will be deferred to the section devoted to dis-
cussfon of results, heiow,

Statistically significant increases in ascorbic acid content of the organs of rats killed 24 hours after ex-
posure for 2 hours to a concentration of 20 mg of dichloroethane per liter were found for the same organs as the
first group (T greater than 3 in all cases), with the difference that the fnerease in the liver was now only 36%,
as compared with 80% in the first group; in the other organs the Increase remained the same, and there was still
no change in the ascorbic acid content of the adrenals.

Statistically significant, and considerable rises were also found in the last group of rats, exposcd to 10 mg
of dichloroethane per liter, for the same organs as in the preceding gronps, except in the intestine. The ascorbic
acid contents of the adrenals and the kidueys remained unchanged.

Experiments on Chronic Poisoning

The ascorbic acid content of all the organs examined was at the normal level in the group of rats which
had been exposed 25 times during a month to concentrations of 0.3 mg of dtchloroethane per liter,

‘We were only able to analyze the liver and the brain of the rats of the group similarty given 25 exposures
to concentrations of 0.6 mg of dichlorocthiuic per liter, The ascorbic acid contents of these organs were very
high, differing so much from the controls that T attained a value of 9,

The farpc increase in ascorbic acid content encountered in most of the organs of rats which had been sub-
jected to inhalation of dichlorocthane is wndoubted evidenee of a very considerable risc in the rate of synthesis
of ascorblc acid, As has been shown carlicr [}, §, 63, such a rise in the rate of synthesis is a colnpensatory pro-
cess, ln response to an increased rate of expenditnre of ascorbic acid, which participates in the defensive reac-
tion of the organism-to toxic factors. 1t hence follows that inhalation of dichlorocthane considerably raises the
body requircments for ascorbic acld, '

We constder that important featnres of the reaction discovered by us are the selectivity and the dynamies
of the changes in ascorbic acid encountered in the various organs, which are characteristic of each toxic factor,
in the given case of dichloroethane, under the conditions applicd by us. If we consider the results obtained by
us from this point of view, we sce that an exposure of 2hours to concentrations of 20 mg of dichloroethane per
liter evokes a pronounced response from a barricr organ, such as s the liver, from the central nervous system
L(the brain), from the blood system (the spleen), and from the myocardium, The rise in ascorbic acid concentra-
tion in the walls of the small intestine shaws marked {ndividual varlations (m = 2 .6), so that we can speak of a
strong probability.that this organ Is immediately involved In the defensive reaction of the orgauism to the action
of dichlorocthane. -We could observe no reaction from the adrenal glands,

The reactlons found In the varlous organs 24 hours after exposure to dichloroethane were of the same kind
as immediately after exposure, but werc of a different intensity. Thus the intensity of the reaction found fn the
lver was smaller, An-examination of the significance of the difference between the effect of dichloroethane
on Hver ascorblc acid content immediately alier exposure, and 24 hours after, shows that T ='3.6. 1t is of con-
siderable interest that 24 howrs after exposure there s a stgnificant rise in the ascorbic acid content of the walls
of the srnall lntutinc witha far smaller range of individual variations (m - 1.4), as Lomparcd with the reaction
found immediatt'ly after exposure, This reaction of the thin intestine siggests the possibility that dichlorocthane.
or 1ts transformation products may be excreted into the intestine,

The reaction of the kidneys is of lnterest, from this point of view, We could find no significant difference
ctther, immediately after exposure, or 24 houes latc hetween the ascorbic acid contents of the kidneys of the
test antmals and of the control group; compam()n of the results found imme diately after exposure with those
found 24 hours revealed, however, a significant difference (T = 3.5). [t might hence be supposed that the dyna-
mics of the reaction.are such that the maximum chiange tn ascorbic acid concentration takes place at some tinie
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tess thaii 24 hours, for which reason we weie unable to detect the corresponding reaction i the kidneys,

The reaction of tlic blood and ‘central neevous systems, as well as of the myocardium, remained at the
samie high level at the end of the 24 hour lutcrval

The reaction found in rats exposed to a concentration of 10'mg of dichlorocthane, and killed immediately
ifter, was the same as for the higher dosage level of 20 mg per lter, as ‘regards the organs involved, but the
intensity of the reactions was smaller, appruachmg those found in rats kﬂlcd 24 hours after exposure to the higher
dosage level,

Repeated exposute to low. concentrations of dichlorocthane (0.3 mg per liter) did not cause any changes
In the ascorbic acid content of the organs examined. A very pronounced rise In ascorhu acid content was, how-
ever, found in the group of rats subjected to repeated expsoire to concentrations of 0.6 myg of dlch]orocthane
per liter, pointing to the toxic action of this concentration,

A comparison of our fludmgs with published- expenmcnhl data on the pathotogical changcs produced by
.dichlorocmane affords support to. olif views,

" Thus Heppel, Neal et al., {7] fonnd that rats poisoned with dichtoroethane e’duhltcd macroscoptically
evident licpatic hypcrcmia and hyperemia with pin-point hermorchages in the g1st_rointcstinal miucosa; histolo-
gical examination revealed degencrative changes i the kidneys, liver, and myocardiwn, Spenser, Rowe, et al.,
[8] showed that the most prououm,u] histological changes were in the kxdncys, with smaller ones in the liver
and lungs they also reported biocliemical changcs in the blood, Larionov (4] found severe degenerative: chaugcs
in the liver, kidneys, spieen, and heart of mice.

~ Thus our” conclusions, based on a* study of the: dynarmcs ot changes in Jistribution of ascorbic acid
~ in vations organs of rats poisoned with dlchlorocthwc are in agreement with published patlmmorphologlml
bqhslervanon,s and studies of blogod composition of rats subjected to the action of dichloroethane, -

‘SUMMARY

ke rate ol btosynthesis of ascorbic acid and the changes ot tis concentration fn the organs of rats:
was studied, [t wasdemonstrated that dichtoroethane causes tncreased expenditure’ of ascorbic acid in the or-
ganism of these aniimals, Dichlorocthane, likewise, causes the irnmediate reaction of the liver, the central
nervous systun ‘the blnml aid the cardiac muscles, Intestines and kidueys respond later, Their reaction is
mauifested by iuc rcascd content of .‘lsu)rhu, acid iy these orbms This effect is stitt present 24 howrs after
a smglc inhalation of duhlorm thaue durm&, 2 hours. ' : '
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