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We have shown In a number of published papers [1] that  tile �9 of tile protei:tlve function of vl ta-  
mlil C in responseto  toxic factors is. associated with its .increased :utilization and expendi tureIn tile aiiimal 
organism. It Is of Importance that Ill orgallisms not capable of the biosynthesis of this vitamin, which has to 
be st, pplled with the food, its lucreased expcllditllre must lead to Impoverishment of the ascorbic acid reserves 
of the tissl,es. In organism s able tO syllthesls aseorble acid Its hlcrcased expcnditure leads to increased bios)nl- 
thesis, anti Its eoncetltratton rises ill the tissues. 

We have examined the ef fec t  of the chlorinated hydrocarbon dichloroethane on ' the ascorbic actd content 
of the organs of experlnlental aldinals capable of lts.syllthcsis.. 

EX P I..'RI M E N T A  L M E T i l O D S  

The experiule~ltal animals were female albillo rats, weighing from 180 to 210 g. TIle auiulals were mal , l -  
tained on a mixed diet,  with additkm of fi::h oil. 

The first series of exper|lnellts was oil ,30 rats, divided llito 3 cqllal groups. They were st.lbjectcd to : a  
single exposure to dlchlorocthanc., lastitlg fi~r two honrs, ill a special chau-lber.. [:or ~2 groups tile dt'chloroethane 
concentration In the chalnhcr was 20 rag/l i ter .  The first group was killed by decapitation Immedia te ly  after 
exposure, and the second was killed a day later. The third group .was s|nltlarly exposed to a co~leentratlo, of 
l0 rng/llter f o r 2  hours, and tile rats were klllcd itutnedlately after. 

The orgalls were analyzed for ascorbic acid lnntlcdiately after dentil, by our tusual method [~2]. Ascorblc 
acid was determined in tile l tvcr,  the wa[ s o l  tlncsqlall illtestiue,thesplccll, tile brain, the "kidneys, the adrcual 
glands, and the heart. 

In the second series of experimellts, on two groups of tell rats e ach ,  we studied the effects of repeated 
small (loses of dlchloroethatle, over ~ long time.. Olle group was exposed daily for two hours to a chambcr COll- 
eentratioiJ Of 0..3 mg of dichlorocthane per l i ter ,  and the second to a concelltratlon of 0.G mg per liter. The 
animals were killed at tile end of a month, durillg which time they  had suffered 2fi exposures. 

As controls we tool< a group of 15 rats, which were not subjected to dlchloroctJzane inhalation. 

EXPERIMENTAL RESULTS 

E x p e r i m e n t s  oil S i n g l e  A c u t e  P O i s o n i n g  w i t h .  L a r g e  D o s e s  o.f D l c h l o t o e t h a n e  

After a s |ngle 2-11ollr exposure to a concentration of 20 mg of fllchloroethane per liter the ascorhic acid 
content of the liver rose, I,y 8(~/o (T.~'. 8.0) over the controls, and of the spleen by 36% (T = 4.1). A rise of  1,~% 
ill brain ascorbie acid can be considered to be a very. large one, since mnnerous researclies have shown that 
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brain n~corblc acid .varies flornaally withlH very Harrow Ilnalts,and is far less variable thau is tire ascorbic acid 
content of tim l iver, spice=i, aud certalu other organs~ The cousiderable rise ill tile ascorbte actd coneentrathm 
o f  cardiac tissue (30~0) is of Interest. Tile range of varlatioll of the ascorbic acid content of tile Ileart Is also 

usually very narrow. T|lc ascorbic acid contcnt of the Intestinal wall of tile exposed anhnals  was ~(v~. higher 
than in tile controls, but because Of conslderahle individual variations (ill - 2 . ( ; )  the coefficient of significance 
does not attain the vahte of 3, although it is not far from it .  There was lie change in tile ascorblc actd conteut 
o f  the adrenals. As for tile kidneys, a survey of die resnlts follnd will be deferred to the section devoted to dis- 
cusslon of results, below. 

Statistically significant iuereases Ill ascorbic acid content of tile organs of rats killed 24 hours after ex- 

posure for 2 hours to a concentratioll of ~0 nag of dichloroethane per liter w e r e  f(mnd for the sanae organs as the 
first group (T greater than :! ill all cases), with the difference that the h!crease in the l iver  was now only 36%, 

as compared with 80% In tile first group; ill tim oilier organs the increase remained tile same, arid there was still 
no change ill the ascorbic acid content of tile adrcuals. 

Statist ically sigJlificant, and consldcrahle rises were also fot,nd in tire last group of rats, exposed to 10 nazi 

of dlchloroethane per l i ter ,  for tile same orgalls as in tile preceding ~7oups, except ill tile iutestiuc. Tile ascorbic 

acid contents of the adrenals aud tile kidueys remained unchanged. 

E x p e r i m e n t s  on  C h r o l l l e  PoiSol l i l [J ;_  

The ascorbic acid content of all the orgaus examined was at the normal level 1,] tim gronp of rats which 
had been exposed 2.5 tinaes during a month to couccutrations of 0.3 rng of dlchloroethane per litcr.  

We were only ahle to analyze tile liver aud the brain of the rats of tile group similarly giveu 25 exposures 
to coucentratlons of 0.6 nag of dichlorocthane per liter.  Thc ascorbie acid coutcuts of these organs were very 

high, differing so ml,(:h frona tile controls that T attained a value of 9, 

The .large increase ill ascorbie acid content encountered ill nlost of the organs of rats which had been suh- 

jectcd to ildtalatlou of dichh)rocthanc is mldoubted cvidem'e of a very considerablc rise ill the rate of syuthesis 

of ascorblc acid. As has been shown earlier [3, 5, (;], such a r!sc ill the rat(-', of synthesis is a coint)eusatory pro- 

cess, lit r(:si)OllSe to all increased ratc of expcllditure of ascorbic acid, wliicl, participates ill the dcfctlsive reac- 

tion of the 0rgau!sna to toxic factors. It hence h)lh)ws tt,at il=halation of dichlorocthane cousideral,ly raises the 

hody rcquirclncnts for ascorbic a d d .  

We coustder that hnportant features of the reaction discovered by us are thc selectivity and tile dynamics 

of the changes ill ascorbic acid encoutltercd ill tile wtrious organs, which are characteristic of each toxic factor, 

In the given case of dichlorocthaitc, under tile conditions applied by us. If we consider the results obtained by 

us front this point of view, we gee timt all exposure of 2 hours to concentrations-of 20 trig of dichloroctitane per 

liter evokes a pronounced rcspouse from a barrier organ, such as is the liver,  from the central nervous systena 
,(tile brailJ), frolrl the blood systcna (the splceu), arid fron] the nayocardhlna. The rise in ascorbtc acid concentra-  
tion In the walls of the smal l intcs t ine  shows naarkcd hldlvldual varlaUous (m = 2.(~), so dlat we can speak of a 

strong prohablllty.that d]ls organ Is hnnaediately involved In the defensive reacttou of the organism to the action 

of dlchloroethane. .  We could observe tie reaction frona the adrenal glands. 

The reactions found In tl,e various organs 24 hours after exposure to dlchloroedmne were 0f the same kind 

as  Immedia te ly  after exposure, but were of a different Intensity. Thus the Intensity of the reaction fotmd In tile 

liver was sutaller.  An exalniuation of the significance of the difference between tile effect Of dichlorocthane 

on liver ascorblc acid content lnalncdiately allcr exposure, and 24 hours after, sliows that T = 3 .6 .  It Is of cou- 

stderablc luterest that 24 hours after exposure there is a s ignif icant  rise in tile aseorbic acid contcnt of the walls 
of the small hltestlne, with a far smallcr range of hldividual variations ( m -  1.4), as conaparcd with the react ion 

fol,nd lrnnaedlately after exposure. This reaction of the thlu intestine suggest+s tile possibility that dlchlorocthane 

or Its transfornlatiou products naay be excreted into thc Intestine. 

The reaction of the kidneys is of Interest, from tills point of view. We could find no si~,nlficaut difference 

either,  irrlnacdiately after exposure, OF 24 hours later, between thc ascorhie acid contents of the k idnc~  of the 
test anlnaals and of the control group; conaparisou of the results.fotlud lmrnbdl:ltely after exposure with those 

found 24 hours revealed, however, a slguiflcant difference (T = :1.5). It naight hellee be SUDl~osed that the dyna- 

l i l ies  Of the reaction are such that tile FUaXinallI(I C|lall[V,e ill ascorbic acid COllcentration takes place at Sonar t i n l e  
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les~ th;tii E4 h0ttrs, fur which reaso, we Wcte uhable tO dc tec t the  correspo,ding reaction In tile ktdncys, 

TI)e reaction of tlie blood and central nervous systems, as well as of tile myocatdlum, temalncd at the 
same high level at the end of the -24 ho,r  lutervai. 

"Hm reaction fomid In rats exposed to a co,cetltration of 10rag of dichlort~eth&m0 and killed Immediately 
liter, was the sanle as for tl,e t,igher dosage level of 20 mgper  liter) as rcgards the orgam Involved, l n,t the 
~ntenslty of the reactions was smalleG approaching those found In rats klllcd -24 hours after exposure t 0 the higher 
dosage level. 

Repeated exposure to low concentrations of dichloroethane {0.3 mg per liter) did IIot ca,se any challges 
In the aseorblc acid content of the organs examined. A very pronou,ced rise In ascorhie acid contclit was, bow- 

. 

ever,  t'o(md In the group of rats subjected to repeated expsoure to eollccntrations of 0.(; rng of dichloroethane 
per llt(:r) polilth!g to tt)e toxic action of this eoncelltratio,. 

A comparison of our flndi,gs with published-experimental data on the pathological changes produced by 
.dlchlot0etha,e affords support t o o , r  views. 

Thus llepplel, Neal et al. ,  [7] fo, uld that rats poisoned with diehloroethane exhibite d macroscoptcatly 
evident hepatic hyperemia, and hyperemia with pin-point hermorrhages in the gastrotutestlnal mneosa; histolo- 
gical examination revealed degencrativc changes ili tile kidneys, liver, and myoca.rdium; Spenser, Rowe, et al. ,  
[8] showed that tile most pro!tounced histological changes were in tile kidneys, wiih smaller ones in tile liver 
and lungs; they also reported biochemical cha,lgcs in the bl~od. Larionov [4] fol,nd severe degeuerative eimuges 
in the liver, kidneys, spleen, and heart of: mice. 

Thus.our conclusious, based o,  a stltd 7 o f  thedynamics o! changes in distribution of ascorbic acid 
In vJarmus orga,ls of rats poisoned with dichloroethane, arc it) agrcement with published patltolnorphological 
observations and stt,dtes of hlood eonlposition of rats subjected to the action o{ dichloroethane. 

S U M M A R Y  

"lqte rate ol biosynthesis of asc0rbtc acid and the changes ol Its conccntratio, I,~ the orgaus of r a t s  
was studied. It was delno,stratcd l:hat dlchloroethane causes Increased expcndit,re:0f ascorl)ie acid ht tile ~,r- 
ganis/lt of these a,i ,nals.  Dichloroetha,e, likewisclcauses theimmedi: i le  rcact i0uof the liver, the central 
nervous systenl, the blood a,d the cardiac m,seles, l,testi,les and kidneys respond later. Their reaction is 
lrlamfest(:d by increased COlltcttt ()f ascoi'l)ic acid i tt these organs. This effect is still present i'24 !louts after 
a single Inhalation of dichloroeth;ulc during 2 ho,rs. 
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