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O figmahinlosy, USSR, Vol, 8, .-, 1, 1939, Pave 95’77

~ctisn of Infrered Rers on Yieroorpanisms, by G, D, Gonecharov

The staging of tests nn the action of infra-red rays {TR2) cn 2 1i-e
crranien decerds on the understandine of the very nature of the IRR, If we
rave in mind the elretroma netic theory of li-ht, that is, that the IRR, while

~tielze of

(o]

eausinz an oscillatory meverment of kigh frequency of the small p
st betance encountered in their peth, render an excentionally therma) enerry by
tris reason which raises the temnersture of this substance, than the sction of
the IRR or the organism can be exclusively considered es an sctinn of » ++-rmic
factor which stimulates or hinders the vital ectivity of the cell or ¥ills the
cell, dencnding on the intencity of the heating. Then the tests should be ran
so that the object being irreéiasted is completely isclated from convectionzl

(:) warmth which is escaping from the source of the IRR, congiderinz only thro radi--t

teat,

If we consider that the elcectroma~netiz ozcillation renders an irlucnce to
whr cell, and alont with this an increase in the tewnerature of the ce’l, than we
~--:11 demarc te the rction of both factors; tharmic snd electromarnetic ozcille-
-5 of - fetermined frecuency, Then the tests shculd be rin so th-t the nhjectes
taing irradiated is fully isoleted from the tetal ~ction of the convectional and
=-v kr-t, thet is, fre~ the basic trerrmic pronerties of the IRR, considerin~ anly
tr~ action nf the electromarretic oscillation, The test run by us meet these
renuirementa,

In 1907, when there were already nurmerous studies (irloin-, 7ard, Bie) wrich

noted the bactericidal properties of the 132, Wiesncr ~ainted ~* that the TR

<:> ~<sess sirnificant bactericidal aetions (~n Stronbylocoents ryn-ener -umena) -3




<:> at the sare time confirming the firat observetions of Geisler in th> s=~'ry
(sooty) retorts with tynhus baccilli, Wiesner utilizen cast iron plates rs
the aource of tha IRR, Thay ware heated on a burner with specizl rdasdtors which
allowed regulation of the intencity of the (e) radiation end avertion of the
conveotional transmission of the heat to the object being irradianted, The contr~l

object is put into a themostat at a temperature equal to the temnerature of the

air of the testing enclosure, The temrerature in the testin” enclosure is never
incressed hicher than the temperature which is menscing to the 1ife of the

vacteria, Wiesner also stre:ses that it is necessary that there be n~ alter-tionr

of azar plate on which the colonies of bacteria are growing durinz this tem-er--

ture under irradistion; the temporature of the pl~te should be hivher then the

temparatiure of the surrounding eir (because it does not cool) wrich, evidently,
<:> stinulates the lethal action of the IRR, Further on in }ris tedts on the effect

of the temperature of the air during irradiation, Wiesner w-s convinced ih~t

during the same intencity of (e) radiation, but during =n increase of the temner-

ature of the air, the bactericidal action of the rays increased, and Auring lover-

ing of the temnerature the action of them decrensed, Trregardless of thris, Viesner

comes to the conclusion that the bactericidal sction of the IRR is not = thernic
effect,

Work of recent vears (Nazaroba, Glykson, Arnautov) which sneak in fayonr of
the asrecific ection of the IRR do no% differ with any persuasiveness of datr

baceuse of the lack of phwsical conditions in the teats in which the sction o€

the TRR was not expressed, but the total actions of the convectionnl erd »adipnt
he~t and, besides this, the said anthors, utilizing =n elastric stove wi*hat - ;

filter as the source of IRR, were working not with IRR «one but with ~+rar r.vs '
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which ndjoined the tests,

In our fi-st tests, as wes rencorted earlier (Goneharov 1937), the shiect
bainc irpndinted waa not s:fficiently iccinted frrm tha oonvastioar? heat,
The~e¢fore we had a tendency to contend the presence of thermic retion of the
IRR exclusively, Lnter we bullt a cryostat for the ellimination of the con-
vecticral heat, this wis 2 two phase metel box with e moveble screering parti-
tinn-ghelf. On cne side the brx kas 3 en%-99% 15 by 15 er ~n wrich ia seeured
a filrer with ¢ cooler, The vescel with the object beinz irradinted is -u% into
the box on the coolinm support, A4All the cooling of the cryostat, ee will as the
#i1ter and suvnort, was “one with flowing water,

To ellirirate the nozsibility »f the heat factor, control nblects were
rl~cad into a thermostat with the srme temnerature th-ot wes present durin? tre
irraiistion, the medinm before soming was subjected to » thermretat nntil th-
djgirrd tem-eratire wns -~ttained t5 avert an effect of frst hestine du-in~ cam-
~=~ison »¥ the conttrol and testing objects, The ternerature o¢ tre redi - heing
irradi-~ted was alweys under control in conir2st to the tests of Wiesner, The
c~ntroling w-3 done with the aid of & thermoeouple accordin~ to the difference
the deviati ons of the mirror-galvenometer,

Tre source of the TRR was a 1000 W, electric lamp operatin® - "12 v, The
Zist~nce from the 1lnwn filarent to the gn~Tece 2 the medinm with the cturr was
ne ren= og mneribla ta 19 em in ~rder to oht-'n the best efect, L filter
=2 eqsed th2 raya, wrve lenght 0,8 to 1,2 micrens, that is, rays immcdietely
cilainin~ 5 the vieible red rays,

recauze the tests werc mainly with o fluid nutritive medim 14 wus necesarry

to astablish to wha*t extent the I4R werns retained by the medi=~_ Tith thr -4
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<:> of a thermotrunk it wes established thet at a distance of 19 e¢m from the
lamp filament through a 15 mm layer of the nutritive medium ir Kokr- veseel-
there is the following from the ~eneral stream of the IiR; through licuid in
8.5 B11--9,5%; through Ghiltan medium--12,.%.

Four other seriez of tests were run, Irradiztion was conducted ir 100 ¢=3
of the wash Bll, 15 mr high in e Xokha vessel, there was 24ded ) e¢m3 nf n yeast
sus~ensicn of a 2 day azar culture, Deterrination nf the rossible fermantative‘
variations after the irradiation wrs done by determining the quantity of gu~s»
in the liquid inh the process of elcohs) fermentation accordins to Bertran,
Determinations we-e made every 2/ hours, The culture~ were irrediated / hou-s
each day for 3 days, The temperature of the wash during irrasdiztion was nesr
37-42 C,

<:, The quantity of maltoss reweining at the en? of the main ferment-tion in
the irradisted and non-irrsdiated enltures wes nercenta~e wise 0,1, wrich iz in
the levels of a nossible error, , The weight of sediment decvermined o* the end of
the fermentation process, having been dried in an desiceator, also fluctusted in
the lavels of 0,1%,

Under these conditions of the test the IRR did nnt render any effect or the
fermentative prorerties nf the yeast to ferrent the maltose, Mor-rolorical
veriztions of the yesst cells during this were not noed either,

Tre bacteris Feet, prodigiosum snd Pseudomonas flu~rescens liquefacien- wern
nged in the frllowing tests,

The Bact, prodiciosum wes subjeroted to irrndiastior wish a ¢ Four exom-imn,

There were three tests, The temrerature of the medium durin- th- fww-Si-sina yoo
naintained near 46-/7 C, One control culture was at this temneratire ~-< fap 43is

<:> lenght of time, that 1is, / hours, in a therrostat (wra»ned in black ~ro*n-wra-~nir>




< J nn_o~r); tre other contrsol wos at 30 C, in a thermostat- the temneratirs ot
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w fen 211 the ci1ltnres were reld after the test, The resulis 57 the tects

N

inficate thet the nction of the IxR tended to hinder ti: “c-mation nf ¢-~lor-
‘ess colonies {leukoraces); a part o th: colonies on the irradinted vessels
remnined red whicle the control ~t this s=sme tem~erature were all colorless,
A~~Tocical tesus were conlucted wiih 23, fluorescens linuefaciens on '24!
and on an a7ar mediuv, Giss, with glucose, Variations 5f tn: thernic nsiire

r w2 2 note? here also, and in particular om tre Giss wedium beccuss the ter - toc-

-

nv2 of the irradiation medium and cont»ol equaled /5-/6 C, These vari-tions
E were fixed by nhoto-survey of seperate dailey colonies, resnitins ~fter irpad-

iation and aftter th: acticn A N ba s Lo at 45-46 C dn g thormacill,  Tho

- 2 thorm
verictions were. vn-linking ol the oriziral form irntc twe typec 9% eclenira M
(:> an: R in the vecsels eubiectod to irrc?i-tion 2s well a¢ thore in the +h_rmectet
. ex;05ury- 2 hours; thermostat temper-ture~l5-L6 C,)., The solittin. antinn vrz
not notel gt 30 C, The colenics were of one type,
Durinz o L hour irriéistion ot 45 C, in 2 tharmostat there wesme cnly ~rowtl-

~7 transoerent, 318%.3:2d colonlrc of the trvre M, At 35 C
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ype grev out, as also at 30 C,, with two conecentric zonces srern’y
trilien in the cexnter,

Succecoive te~ts with Ps, fluerescens Yi:aefuciens were condinte? on ko

kY
eps N “

ilten meddom 2ill e et of thelr deniirificution ability ia forming nltnit--

.
-terzinuticn ol tre ritrites wus done eolor motriczlly wecording to TukosTo cath
snv=aterck-zine, The reculie o the eolosizce*y?nrl obzerv_ Ui nc zare in
Storethol of iorAlitian used is the some nr <h-t ~n Tieehooiris 2onewewt 0 T

In o flidd medlun, Utilizin~ the possib’lity of rezilatir~ 4ha tersirat s 14n

O
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Yevslz of 2 C) of the culture being irraifzted Jo the eryost i, the trot:
werc conducted ot various temrer-tices with simultonecus ceonirel irthe th.-~-n-

st~te ol this sure temperature

?
.

Numcrous test indic.ted thnt the naximal cpeed of the proees: ol Fonite’-

ficetion of the culturc bteing irradiated is ut 27-20 C, and g% 22-22C, .=

Table onc shows, the process of denitricieztion of the cultum clwiys 0 7 ctem

in the {rrediated cvltures: &t £A-47 C,-- 02 *he 3rd duyr Tor the irm

rudlnted
culture and om the Lth Jcr the conmtrol; at 17-42- frp.dintcd Z.0 luy, eccnsrcl
LLr dey; at 27-29 C,- irrcdi-ted 2nG Iy cnd control Atk 2. o+ "o 7 0 in the
irradizted Lih day and conwrol 5tk dzy, Turther obrervatirns 20 4lc 723 chnigse
in the egnditions of IRR would undoubtebly ~ive ws the ancwer us o =7 tlo
is = speeding up of the cenitrification in the culturcs on the Criltun redlm

Along wilk thi:z, as wes excected, there was obrerved that t*. Increwse ~7
the temperature fr the e¢ltures cuitsed s variation 1a the size of the hantill
a:s. the 2 7ezrence of wvacaoloiion, Seme of the o3t churccteriitic mrunnte ~e--
sletured by microphotogrurhic means, The site of the irradiatad ond eniirnl

culture baceilld at sn egual tempe-=cture wes somcahut Ciffercns, The i-p 2% *el

culture bmeeilll wore from 1,8 te 3.0 micrors; in tha eon*rel culture o thic

zame temperzture- from 1.5 to 2,8 nlcrons, wnd sharply differc? from the contyool

™

% 30 £, where the tuccilli wersz frem 0,9 to 2,2 =icrons with the re ienminon®
zire 0,2 micr.rr, Thus en incrduse ol the tersergture slows the oracess ol
clvision in ¢he irrailated caltures elso,

Conclus-ons

alikouch our work had a pgreliminary character, sccofinz <- *% 2 :?'+<len-

&

of the nalld tects, which 2ilowed forr the 1colaticr of the obj.ct hitn_ - 77-t-4
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<:> oo the cum wellon I the conwnctionsl crnd rudistcd hist, we cun 2omelude thut
i the et of the IRR, hoving o wave lensht of 0,8-1.2 microns:

1, <did neu reflect on the fermontitive nroserties ol the Snecrosomyces
cirevizsliie XIT in the fermentine eof the zultese and AZE nob »cflicct cn the

e e AR R 3 .
morrrolosy ¢f the yeust cells;

2, tended to hinder th- formation of the leukorcces of the Bact, -rodisiorwr

3, did rol reflict ~n the char.coter of the strreturs o the z20lonics ¢

2
the Tzeudomines floereccens 1irnefanicne:

L, stirml-oted rke 2occess o7 Tenitrificction in the eiltuwe Fsewlozo e

Tlizreresn: 2 v fuciens on the Chiltan mediumg
s .

~hly hinlered the nrcec~s 2F 2lvizion fn rc
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o mable 1., Denitrification ability of Pseudomonas fluorescens licuefaciens
’ (B0, in mg on 1.5 cm3)

™me of | __g.b:l"l_ = 7-29 : 25-21
oY ' .
s
determination

£ ] 5 “ 5, “

. of nitrite e < S § 2 s - 3
9 ® s @ % @ 3 g
d g d 2 5 |’ = < g
s 5 g 8 5 g A g

S

5 d | & & 5| & 5 g

On 2nd day prior
to 2nd action of

IRR snd tempers, | 0,0382| 0,0428 |0,0334 [ - 0,0597 |,0,0537 |0,0843 |C,0463

2nd day after 2nd
action of IRK and

temperature. 0,0417|{ 0,0423 {0,00 0,0262 { 0,00 90,0597 10,0553 {0,0555

3rd day efter 2nd
action of 1RR and

tempatature. 0,00 | 0,017 | = 0,0252! - |l#¢ e+ ]O,0492 [0,0358
O Lth day after. - 0,00 - 0,00 - 0,00 0,00 0,0154
5th day after. - - - - - - - 0,00

« Xo nitrite: ¢oer Qualitive determinsation of & ;"ery large quantity of nitrite




