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ETHYLENE -~ AN ENDOGENIC SUBSTANGE IN TUMOR VEGTORS

~ [Following is the translation of an article

by ¥, T, Kofonov of the Biochemical Laboratory
of the State Research Institute of Oncology
4meni P, A. Gertsen, Moscow, in Voprosy Medl-
" tsinskoy Khimii (Problems ln Medicinal Chemls-
- try), Vol, VI, No. 2, Mareh-April 1960, pages
158-163.] ~ . T

. Sciontir.tc facts acemnulated on carcinogenesia give a h’asi‘a zor
the assmption that with the remtion of tumors due to natnral oauses
in a mumber of cases thero appem chenical subetmcoa of an ondogenic
' origin. 'nze mtnre of these substances is not known,

: An exploration carried out vy the author oarnoz- of ponds in tau.ch
;a apontmeous mass appesrance of cancer in fish gills was dhomrod
:iahowed that in the gas emmting from the botton snma and. diuolnd
in the pond water the etnylene content rea.ched 3 to I percent. (usuany
in ponds the ethylene content is onl:' 0.3 to 0.5 percont). Experiments
carried out under 1abors.tory conditions on the 1nt1u9nuo of ethylens

,a.nd a.few of its primary derivatives (ethylene oxi.de) on fish (Gmb\uh) '

‘:under the parti.cula.r eenditions caused cancer bﬁ the f£ish gills. A con-

'.v_nection betwe-en meass sickness of fish in ponda due to- malignnt tuners

end a high content of organic pesidues is pointed out :l.n ntarntm'ol.
It has beon shown that under the action of ethylene in planta

& tumor-like _growth . of- undifferentiated tissues 1s formod

- _’:.mcrodrganism fh;tomonaa tumefaciena vhich in planta producea "orown
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- gall" tumors and gives off gaseous othylone has been uohud from

‘tumors in man and mice3? "". It has been shown by many guehm5 - 10 ;

that the primary deriutiﬂs of ethwlmo (othylene oxide, ethylene

_glycol and others) possess strong mutagenie and carcinogonie proport.tos.

Other authors haveé disecvoredn 13 gnat aqueous sclutions of
ethyléns Teact oasﬂy with albuain end fogicbultn in mila conditions
wﬁereby' 1 mole of egg-albumin or f--laetoglcbunn esn combine with

80 - 120 moles of ethylene oxide, At the same time the reaction is
-shifted 1 - 3 pH wnits to the basic side. Under theso conditions the

. resulting protein - ethylens oxide " eompounds

are insoluble cissocliate with dirt:lculty uhon the reaction medium is

nade acidic or aasio. 'rheso roaotiom u-e irrovorciblo. It hu deen

: ‘ ettab’.ushed taat ethudane oxide dntoracta oxtremely_vigorously with

aarboxyl— ané sulﬂ:,vdryl - groups,
It has also been chounn" - 16 that ethwlmo ox:lde interacts with

such produsts of living organ..am as amonio. and amines forming ethanol-

amine and,pm!.culurly cheline, TUpon deeompoaitien of eholino trinethyl— ,
amins, ethylene glycol,and othylene oxide are formed, In the work by

'-Hicheln it was experimentally shown that ‘upon. doconposition of choline

in the ‘animal inteat'ne trimethylm.tne 1s formed,. Thecreticany alse
othylene glycol and ethwlone ozide should. be obtained. ‘Dent and wglahn]-'a :
found ethanolamino in uri:no of the iahh! _afflicted with tho pniury
stage of cancer of the nvor and for a por:lod of 7 montha obaervod its
separation from the urine,

Theps-ie basis to assume tbat athanolmine in such a 1argo qmtity
in the organism of the tmor-cmior ua rormed. rrom endogenie amonia

or ethylene ox.,de, but not from serine uron its decomposits.on. o




A ltver afflicted with a huge tumdr (the welght of the tumor Has 13,1 Xgo
and conpr:!.sed a‘bm:* Y of the . total weight or tho sick miml), probably,

';osc its ability $o traasform amumis intc urea and 1t could scoumlate

An gm m mia and ethylene oxide sthanclemine mt |

A i llomny in m-i.na, as is kncm, no gmnolmtm 13
' '\_ustectad-.a : ' ST . _
on the baﬁ 8 of tao rgcta abovo 1t can Yo assuned thet the tomtion |
ef tumor growth is pozsibly the result of an interacticn ot sovoral rri- |
mary derivatives of ethylene (otbglone oxide . ethylsne glycol md others)
-w.ith the protsina of the living orgsnism, 1n the result of waieh the _ '
synthesis of the protein substanee is distorted, ?robably, tb.aso thylone_
_ darivatives form. endcgmoualy in the organism under the in.
.suence of several extex-ngl as . uen as mtemal factors from such pre-
ursora as choline and ethylenoz from the tirat ons by deconposit:lon,
from ha other one by acidification, Ethylene in tum, probnbly, forms
in the living ergmism endogenously m the sams manner as this take place
in the ‘higher plant« snd fungl.

_In this report data are g.ven oh an experimenm uwestigttion of
the problem of the noaoz oility or endogenic formaticn of ethylene in the -
1iv.ng organim undey 'xmmal conditiom and upen arrecting the organian :
with malignant tumo a.

Methods of Invostigation
! white male rats wugh.ing

_ ‘n:e work was perfomd g1sr
about 100g. and “artly ‘with ascu-ida. Tha fcllwing groups of rata
were usgd:- healthy; hgglthy,_expoged to ultuv:lolet light; heslthy,

‘pretresated with small desss of othyléiw s healthy, ‘after a subcuteaneous .
E injection of sluminum oxide; sick, with s subcutaneous ino_chh__tim pf
sarcomas; sick, with subcutaneous abscess, The animals were kept in
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gages nnﬂér,ordinary_diet; For inoculation of tumors thefjl ?
sarcome strain i - 3 was used. Swine ascarids were used. :
1

Gensral view of the instrument for ethylene .
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deterainatlon piven off by animals.
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‘Basically the methods as dsveloped and spplied by the auther for de-
ta’min@tion of smail concentrations of eihylen‘e (applicable to animal

objacfs) 1h air "ez:mléd by aninnilﬂ. wére adapted from methods dpvelo’pcd '

.far detectiou of small dous of othy .sne in planta.

As an in&icator tor sthylens were used othyhtod aprouts & pure m
variety of the white-gr&_ned, vernslised Viecia sativa "™ = 10 grewn '

on distilled waber in darkness at 20 - 22° from swellen seeds subgoetod

te a vasuum vuider water to presgures to O.S - 0,3 cn of =g ree:tdual

pressurs, Srreuts were pieked ;oeord..ng te W the length ef

‘their pr imary roots (redix}’ within +1 mm, with the eptml longth of
10 - 20 mz, end placcd in &0 mm, lopg gless tubesn; the tubes werc meunted

in boxes w:lth 50 ‘ubes in esen, ?u_‘bos ‘made ef filter paper were pleced

in the gless tubes, tney had the sems length as ti_m glass enes (Fig. 1‘}.‘.
The boxes wita the lower snds of the tubes down were Lemersed Late

potri disnes eontaining' a mineral salt selutien si:ggcatcd. byl»n. N, Prys-
nishmikevs 1 xauno; - 1;20 Be3 2} "83054 - 0;3 Be3 3)}&1 - 0.80 g3

HY ca&)u - 0,72 8.7 5} ;ea‘m»uu - 086 o3 '6)'?0013 - 0,125 g In 5 1. of
saqusous saluts.on. The test snimals in groupe of inree were plassd iate

& ueor deuicat»»zsa equipped with tuses, - Using tubing passing threugh toe
Twes wwem tae de%;mteu were sonnesied witn similer éesauator: in pair

~#ach palr roming a ¢losed system, In the ether dessicater th(.bioiogiqu

indlcators. wars lecl.tedt Fig. 2)e ‘
(:0_2 sbsorber was eonnected iato tho lyatsn bot'uon the miaal
deasicator and the dcsaieator centcinlng tha indieators, ‘!hrougn
systom with tns help of 2 chharésm bult air from the animal vesasl
was pumped iuk ¢ ths vesssl eonto.inmg the Mlcatqru and retmed
via other tubing tor the total time of two hourl (air was exchmscd
25 t;mes). After this the voasela eontaining the 1ndiectora were diaecn-

*wcted ui with the tubes having boen closed beforohnnd and kopt st




L

20 - 22°1n darkness for 2k hours. Arter 2 héuirs thq vessels containing
the ind:leatora ware .mtoa for 15 minutes again hermetically sommeeted
into the uatu and tho procedurs with mimals repouto& ai‘ter this’ the
.Nuoh mc.dm t‘ s,md ror 18 hours, utogothcr the experiment .
hau& a;,' - 72 a,m. mor LS :peoi.ﬁ.ad time the 1ndicatora ‘'wers romovod
g M tha vosaez £ nnd the !ength of the opi.octne nnd m& radixz of the

'grouths \mre dssernined by & rulor. ‘ : ,
In esch vurisnt sf the oxrorhunt 200 ~ 500 mdicctors were uzed,

»Al ogother 95 experinmts witk 3 vu-imta per sxper ment were cmicd out.
The flgm'ea obta!.ned for tho @outh sf the sprouts trter apprepriute
Su&uiﬂtiﬂ&l proeossins were oompared with eath other, Inhlhition of the
| growth of the sprmxts in the oxperimnt,when cmmd with e eontrol.
indi catod the presence &f ethquono 3 the degree at inhibition, when cem-
pa.roa uth stendard ..nhibztlon due to the uctiw ot' othylm, sheweé,
_however, the mcont gtion of ethylm 1n the atnosphere of the mam-
went vsueh. The raligbility of the upﬁrimts was ealouhte&
‘according te the I:llewing formulas

, - }:2 . S S -
3 nl . l ‘ , ¥here n - the ‘o.ritmt:ioal mean foxr . the
‘@‘1?‘2 C o . .
rsath of the g.mmt-h, it A - the mean SIYOr ot‘ the uztmtiul man.
in order M convince ourselves that by uas.ng e biologiul .’mdiutcr
‘we setuslly a:d detect ethyl.m, air was p.uad through a chembsr with
10 - 15 rate “ﬂeeula..e& with suecm X-13. five 4o fifteen cays urlior;
the air wes subaoqwzztly pazsed through a csoled ( il 5°) Millon's
roagcnt for 57 R 33, snd 27 days, Subsequont treatment of the reagsnt
with hydreechloric acid evolved & gas whieh s eollecbad in wuloa. '
trelysis of the collected gas amles was carriod out using a mass-spec-
tremeter by prof, X, ¥. 'rtmitskiy a.nd the senior pesesich aaaistant '
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M. V. Tikhomirov in the adsorption process hboratory of tho L. Ya. Kar- o
pov Physical-Chemical Researeh matituto. . o S -
Tablel SR PR

Inhibition of the growth of Viels sativa "h - 10" sprouts' in z-ohzion‘ o

- to the concent*atim of ethylane gns in the atmosphere. oo , o i .
S : Eb:pari.mants Sy 1ene g Grot(tth in m)l.
thy : aversge) _ My—
‘ S No of {9 concentra | 3 —-——-5-- @ %— ,
. . o ~test | tion 'n: Test cmtro?. = v ' 1
‘ 821l 4 e E' | 4:1.0'62440] w3 14,5 i
: . ‘ L » %l 5 _«iq,o X i ,
' L @ 1§ 130w E | axt0]lats0, w3 | 148
, £ aic.nr‘ 8.5 100
2-v . ! 4| 1800 E &{6244.0] @5 16,5
- o o R 1548340 .4 10,0
82--v 1| 1:teom B | 4405|6240 ] ws 14,5 l
R ietso 484,01 75,0 9.0
-V 51 1:20m E | R+d0] w5 1 s
S o R _ns+:.5 sEio @7 1 73 i
on PR £ | ertslomgan; wae | . 2s0
' A R | MI35]57225] 667 9.5
‘31 4 | 1500000 E jnsnolwizel me | @7 i
. R [S1x3,0|57525] 123
8-y - $ ) rowmoen | E !ma2efedso] e45 15,6
» S R ;Si4m0| 57325 123 1.5
K-V | 4| tsowem. | E (77408 | mane] an 1 =
' N ¢ R | St326 | srxzal 123 |-
-\t ¢ | vwwomo [ E | see w30 10.0
. b ' R |85 k2s ) 8 -
® Vil 3| 1meemoew | E 40 w3n] 28 |
' ‘ IR 'gf-_e.u fai 251 5.3

3 I.-qnm!e R - radix.
1) Number of repetitions; - ..
2) Inhibition of growth in test compared with
control s percent. .




Resuits of the mvosuggtiml-

In !able 3 mical data sre given for chamctoriatie mgnitudes of the
1nhib1t1¢n of growth of the Vicia sative sprouts m rclation te ethylone '
concentritica in the stmosphere, Aceording to these dats the standard
curva was ccn*true“,ed with whieh tho oxperinental data wex-o coupmé. .

) From ulblOS 1 and 2 it 1s evident that mors senaitivo toward smn
athvliens concentrations, ;.n the erder ef 1:106 v."o the primary rects ‘
{radix) of the Vieia sativa "™ - 10" spreuta as eonpgrod with the epice-
tile, In botaniecal studies of othylom enly the reaet.tcn toverd the |
‘epiéat le is uaedae' 2, 23

| in our stwdy - D we eonsidorad bgsically the rcntions :
tawa.rd the rudn, and in passing alse tho reoaction tcmd cpicot,.la,

From fadle 2 it i3 ovidant that hnl*:.hy ra’ca (control ..u form

endogon,uﬂy apd e:rhala othylene inte the amsmﬂing utwsphw
m a quantity of about 17 - 2C nierontcrs te 1 kg, ot . 1live welight
&F . 21; hour period during the first 15 days of the axpor.tmnt; rm ,
tho 15th to the c.Q"h. day (for 5 days) the exhalatlien of sthyleas in-

_creased twotol& ~ Tumerous rats within the’ rs.rst ten days after inoou- .
lation (tes'c i) exhalod ethylene in & quantity ezooeds.ng Sk t:.noa the
exhalation from hoalths-' rats (c:onto;_l Iide Fnrthompre s With the sppear-
af-nce. of necrosis snd .np ‘tc the time ef the ulceration ef the tumers a
{20th day after mocuiatibn) the quentity ef ethylene exhaled by sarce- -
matous rats gradually fell and on the 20th day{ulceration of tumers) -
arrived st the orisinal quantity teonml u, up to 15 dayl).

"’a‘bles 3and i rwrasont the remlta of tests of two othor sorin.
T.he:'e data eonflirm *’he regularity of the inersased ethylene productien

by tumoz-ous animala and 1te dooroaso at the time of the uloeration of the

| tumors, ' |

Production or ethylene by the hu.lthy control o.n:l.m.ia from tho lstb.




‘Table 2

Comparative Dynam cs of Ethylene Zxahalation by Tu~ _
morous Rats {Sarcoms ¥ - 1) in,Relatio to ‘the oL
Progress of'~“e Sickness (Inkitition of the Growth

of VicLa sativa o 10" Sbrouus)

’

e

=g T ]
, i:i .é : ,,é:’npnm BPopocKos s MM | [N oy 4 i w0
Sl T |- — | B
£ g E?} : & . l@om : 'mmm.' : MMy | ke masors
CHEGC RER -l by BT e gL
e lgj g |¢ L ' ‘ :
] [} s
s | £ .g_‘, 2 Towew | kpaom | CeS KpMc | 1 n 1 1 1 u
60 4} 4 |E|7543 18043,5 8743 |13,8] 8,0| 2.8 1.5 -
R1 4342 51:9;25 6142 | 29,65]i6,4f 6,4 3,1 | 43 | 18 i
7ii2hi0- 1B orto5 {7642 (8042 |17,5)] 5.0 4.4 1.4 ﬁ '
6l |- Rlasx2 !s0y2 |e0x5 |367]167]11.0] 50 17
62 4] M E| 6425|6942 |8242,5(20]159] 51| 4.0 o
SR ux2 Iaxs |exs |®elin7| 58] 2l 17
8114]16=17) E| 41425 | 384.2,5 | 4842,5 | 14.6 | 20,8 | 2.0] 2.8
63 R| 10325 | 9452 | 50525 | 22 | 25:4| 59 471 42 | 25
916/ 20 ¥ 13432 g5l mr{inad 85! 35 R B
Risrxns | asxns | sox25 26,0 [ 300| a3 50 2t [ 36 . Lo

B 0|>ic§tilo: R — radix.

number of repetitions; 3) time of -
ys: 4) reading of.; 5) growth of sprouts
on of growith of the sprouts in relztion

he guantity of ethylene WhiCh separa=

1 kilogram of the life weight of rats. -
;s 9) II controij; 10) III control 11) '
12) “ealthy rats; 13) no rats




to the 20th day of the oxpariment mcreued twofold as oonparod wi.th tho |
precoeding days (Table 2), We gsaumed that the reasen for this was
=3 eatalytie action of tha mcreased concentration of etmlane,exhalo& ‘
by the sarcomatous rata. on the healthy rate 1oonted in a oago nox:t to a
| cage with the sarcomatous ones, The basis for such an asa\mption wers
data rr;; w\ork of & number of rasnrch-botmists, wm.oh showed that othyl-
' ene possessen a cleg;-ly exvresaed autoeatalytic property for its fomtipn
Py plant tissues, For the explanation of this questien ve. cmhd out -
Kanotner serles of expariments with 7 time points fo* ethwlone dotomint-
tion, data for uhich eve given ib Fige 3 Shewn on the graph is the '
camparative dynam:.ea of ethylene oxhuhtion by rats with subcutmoeus
..kn-»infeetim ab;aesaea.

' ' !‘able 3
- The compam*ive dynmica of ethylene production by rat's organim

during the grcwth of moculatod ssreomt M - 1 (inteme tumor growth).

_Age of {Tumor inhibition of growth ' ' N
o . - Reliebility
tumors [stage of Vicia sativa - '
in days ' sprouts In peree,ntf

' compered: to control
epice- epico-

redix ' radix

tile . tile S
4 | Grevtn Fo | 1R 3.9 3
IR ~ Necrosis 35" 33 ¢ 579
Té Necrosis, and 0 -— X

L JA | uvlceration 0 e _ —_

/‘,7




Table 4
.*" Tho conparative dynm.s of ethylono producti&n by rat:'s orgailn _ A

during the growth of imoculated sarcema M - 1 ( intense tumer growt.h). _
. (siow in tumor growth) . ‘ T

Age of A M: nor inhibitien ef growtn -
.8 s - _ neliability
tumers [stege - |ef Viels aative , .
in days " isprouts in percent
i compared Ye santrol
 epiae- o cpice- o
o redix = . padix
tile » ' © t4le - 4
1o . |Grewth 9 30 R 56
/5 niset of necro QY 3f - 3v &<
Noor ' 1 #5 | 29
&6 |Necrosis . 1 2¥ M ; XA s
as |Necrosis, ul 27 25 56 ¢S
’ corativn . ‘ L .
% Neercsia o
9 cerat; >l 17 J 43 35 ) A5

- As can be seen, :he heulthy rats (contz-ol ili ) whieh were uohtod . ,
“*o*z the oxper.mmtgl rats during tho entire oxparinontal period ‘20 dql; , '. .
uniformly exhaled ethylens I a quantity of 18 mierolitou per 1 kg, of. '
live weight in a 2l hour périod nowover, those hulthy rats,which
were given ethylene by way of inhalation for 2 hours (once only) 5 days’
in advance of the exper:mont 1n a concentration of 1-10“ in air(eonn'tl
i.u , by the beginning of tne ‘experiment, i, e, 5 days after innsiation,
" &.d to the end of .tne experment exhaled 13 microlitora of ethyleéne por ‘
1 kg, of live weizht m a 2 hour period i.e. 8 times ‘&8 much as the

ccntrols uu.}. o




_phenomenon is mherentalso in many forms of ani:ula, and m thoir

_Healthy rats, waighi.ng 80 - 85 g. and more, Zl;. in mmbor, 1md

. expored to ultraviolet light once s day {excent holid:ys) for 20 minutes

and for & period or 8 mentha, é1id not produce othylcno during the £ime
when the control animals exhaled 18 - 20 mieroliton ot othylone per
1 kg. ot wsight i:n. g 2l hour peried,

Heslthy animels,e{ter having been given

E thrao subcntmous m,,aations ef 1 nl. of a 20 pcrcent almimn hydroxiu
‘tvspanaion eaeb. time,: cox the Sth day after the lest injectien exbaled

- 30 :  times more ethylone thean the contrels. The
‘.eterminations woTe o.r::-iod out once a week for 2. mths, but thereaft‘r
every ncnth for 10 menths. . Atm 11 =12 mnths

sight oui; of the ﬁz‘teon oxpermntul hta dcvoloped tumors - sar-
comas - atb tm locunion of tho ‘subcutanesus lnjoetion.‘ .%nral tumra
naa!zeé a weight of 70 g., the total woight of the amimal being 200 g,

A éll the rats thet- xieveloped tumors were affected 115111;13.

The quantities in Table 5 fit the ua atmption tha.t live awine asccriu
Z!.ibera te in 2l hours per 1 kg, of we:lght 16 mieroliters of oehylcne.
' In Table & the resuld et the verification b‘y msa-apoem-
meiric analysu or the gss is shown, az determined by 'y b:lelogicsl

indicator to be ethylam,n.ttor L ' contimxoua oxhalution of 1t

‘ ty sarcmtoua ﬂt» (57, 30, and 27 days), | : ' as well

as concontrutim. o : : : _

The results obtgined = indicate that the endogenic formation
of ethylene is innerent in rats and ascarids, Consi-d;ring‘the fact
that a numbsr of suthors ‘kave shoun the posaibility of ethylens .t'or-?
mation by many higher plants 'n'nd'f'\mgi, 1t can be assuséd that this
wnbm s a/lso m mm. 4

e

I
|




-Quentity of ethyl -
oné‘qx§9}9§.by rats
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Yuﬁber of days since start of exneriments

Fige 3. uomnarative cynam¢cs of ethylene exhalat*on by

. rabe with sub-
sutaneous abscesses (by rats of va*iants ) and it whi
were glven othy-

_éene 5 days

-

N

- healthy

- heslthy

b

& - control

ihe. rats
{vezt .\.)
for the Whole
she wounds
cavsed by tne
by inhslation

in advance of the experiment)

~ rats with suncataneaus abscessea (test 1)

rats (control 1i)
rats.(control,iil)

(without rats)

with the nop—infecﬁudus subcutanéogs abscesses
period of sickness until tne full healing of

abszesses,completely lost the ability,caused |

of ethylene by the aninal to produce an 1ncreased quantity

.of ethylene

as conpared with the coatvol {LL).

/13

D




Tablé 5

Inhibi uion of Growth of Vicis Sativa Sprou ts Due
to the Emanation of Ethylexne Liberated by
Ascarius cuum

- ) p g T Topuonenne pocta radix ’ .
T % 2 3 xr r.nﬂ\ (8 W) B ONETE NC CPARREHHIO ) : o
(f/“;‘“ Y P : © KCHTPOIEK My M,
Ne“Oia 14 - :'; ‘ ey ‘/ 9 2
s EX-3 ] ms 4 n,
® 2 ‘2 | Rongman @mr ' 1{@ BaMy - l@n % . ,‘ 2
- oot 4 ' . X . .
80 Lo 12| 533 | a2 | +legs-2 |18 2.9
& Mal 18§ 6031 [ HE3 | 16431 27 5.3
gy & a6 60 | 5042 | 4843 ) 41132 1 3.0
%p Catice 3 % g Sutl | 43 +|2.3 21 - 3.8
) Test Fo, s-
) Repetitions
) Humber of indicators-
i) Growih of radix in mm:
} Innibition of radix growth in tne test as compared

) GOJ. '*31'01,

} Tests

) In am; ‘
; Ia percent;
} Average.

AT Ul P

1

with the control:

4




. {17 -~ 20 micreol iterz)

}Table 6: Reaulta of a mss»apeotrmtric analysis ef guu of the air B

cs.reulated through s chamber cmtaining tmrous rttl.

__, Compenents K ‘.»cu.xt'onta n poreo:it’
~ Test
. | . | 0,3 ! ¥e,3 No, 'g
i' | after 57.days |efter 30d4.|aft, 27 4,
“Fthylene 16 L7985 | 75,4
Nitrogen - 9¢% %7 | 222
Other gasss 0,58 1,7 1 2

Several o ucmal :‘aeton, probably. boing eatalyat- can umuo
the mdogonie Sermatien ‘of ethyleme in the Qrgmisn, but othnr r«m
of the oxidizing type, poaaibly trmrm ot.hy).one mto its oxidn and
other darivativoa.

Ultraviolot light, X-rays, and rudioactivc radiatim, being
the atrengost oxidising factors, posaibly, aet on tho orgmiu as

carcsnegens by t:_'ansfonp&ng ethylene into its oxido.

' Conelusions

1. Healthy ann::au form othylono omgsnously and o:ho.lo it inte

. the surreunding medimm at a rate of 17 = 20 nurolitorl per 1 kg. of
weight in 24 hours,

2. Aftor ani:na;:&g are aubcutnneously injected vith tmrs ‘the pre-

vvductien of ethylenr mcreases 4 =« 5 fold, during ‘the pariod of the begin- -

ning or the disintogutim of the tmor ‘the exhahtion of ethylene de-
cregses and by the time of ulcoration dropa to the origino.l quantity
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r 3. Healthy rats after inhalation of ethylene acqui3
re the ablility to produce ethylene in increased quantities E
as compared with controls,

4, The formation of subcutaneous abscesses in ani-
mals takes -away thelr ability to exhale ethy‘ene into their.
surrounding medium._

5. Animals after receiving & subcutaneous injection
T a suspension of aluminum hydroxlde increase the produc-
ion of tehylene as compared wlth controls.

_ ‘,6.e HeaLtq; enimals after exposure to ultraviclet
. 1light decreased the amount of ethylene exhaled three times -
as compared with the control, . :
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