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A micro apparatus for absorption of ethylene and its use in 
determinat ion of ethylene in exhaled gases f rom human subjects 

It has been known for many  years tha t  ethylene is evolved by. ripening fruit and 
certain microorganisms ]. Recently KAKA,~OV z detected ethylene in air passed through 
respiratory chambers which contained rats or swine ascarids, but no precautions were 
taken to maintain aseptic conditions in the chambers. We wish to report the hi therto 
unsuspected presence of ethylene in exhaled breath of human subjects. An apparatus  
for the quant i ta t ive  collection of ethylene in total amounts  as low as a fraction of 
a ~zl is described. 

The. ethylene-absorption appara tus  is shown in Fig. I. It contained 4.5 ml of 
mercuric perchlorate (o.z5 M in 9_.o M HC104), an absorber specific for olefins s, with 
5 t zl of n-butanol as a foaming agent. A continuous stream of purified 4 air was passed 
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Fig.  I. A b s o r p t i o n  t u b e  fo r  c o l l e c t i o n  of e t h y l e n e .  

through a reaction vessel containing ethylene and into the absorption apparatus.  For 
testing the system's efficiency in ethylene recovery, the low biological rate of ethylene 
evolution w~s simulated by regeneration of the gas from its mercury complex by 
gradual addit ion of 4 M LiCI. Ethylene was determined by a gas-chromatographic 
procedure described earlier s. 

Results of recovery experiments with different concentrations of ethylene, various 
flow rates and natures of absorption column are summarized in Table I. Glass filter 
sticks (Microchemical Specialties Co., Cat. No. 731o, medium or fine porosity) gave 
a much coarser dispersion than a lundum disc filters. I t  is evident from Table I t ha t  
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the ethylene-collecting efficiency depended on the finene~ffdfi~t~er~iim~ of the f,~am. 
the length of the  foam column, and the gas-flow rate.  

Where it is impor tan t  to prevent  the  build-up o f ~ T w e s s u r ~ ~ . . m  ceaction vessel, 
the absorpt ion tube shown in Fig. I may  be used ,(~'~-{~-J~S}L ~ n ~  tile a lundum 
disc is connected to an auxiliary,  purified air supply flo~timg :~t tlfi~, care of zo ml/min,  
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it will ma in ta in  a io -x3-cm column of finely foaming wne~umiic l~m~(ditt}rate solution. 
The react ion vessel is then  connected to the absorption ttalhe tdiff~ugti~ a glass filter 
stick and air  is passed through at the rate  of 5 ml/min. I lB~  a~l~awa~s has proved 
useful for studies of e thyiene product ion by sub-cellular ffamcaiim~ fi:om fruit ~. 
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With  this high-efficiency absorption tube we :in.xremiig~l ui~-et~ytene content  
of the  exhaled gases from human  subjects. Expired gases  ff~#rm adLd~ male or female 
subjects,  all non-smokers,  fasted I O h  or unfasted,  w e ~ r e , e ~ l l ~ E  int a~ ~ooq Douglas 
bag and  then  pumped  at the rate  of z5 ml/min zinto ~ t ~ d 0 r a t e  solution 
th rough  the a lundum filter disc, Control samples ~ h  ~o~ma a~r olr outside air  were 
collected in the  Douglas bag and analyzed similarly. ~ a d h { ~ m m i i ~ n ~  for ethylene 
was made  from 4o--5 ° 1 of gas. Confirmation of ~he i i ~ - o f f  t~m~gas as ethylene 
was obta ined mass spectrometr ical ly  for ; e p r e s e n t ~ x ~  ~ .  ~ghe results of 
analysis  of exhaled gases respired indoors are sun-mam~:~ze~ ~ ~a~Ib  I~. While the  
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l imi ted n u m b e r  .of expe r imen t s  does no t  pe rmi t  eva lua t ion  of the  effects of sex, age, 
physical  cond i t ion  etc., it is clear t h a t  t he  exha led  gases of h u m a n  subjects  are r icher  
in e thy lene  t h a n  the  r o o m  air inha led  b y  t hem.  I t  is k n o w n  t h a t  wi th  fruits,  gene ra t ion  
of e thy lene  is an  au toca t a ly t i c  process t a n d  the  presence of e thy lene  in room air m a y  
act  as a s t i m u l a n t  to  e thy lene  p roduc t i on  by  h u m a n s .  

For  a more  q u a n t i t a t i v e  re la t ionship  be tween  the  e thy lene  con ten t s  of exhaled  
gases a n d  inhaled air several  expe r imen t s  were c o n d u c t e d  -with one ind iv idua l  (male, 
non-smoker) .  The  exha led  gases were collected 4 h af ter  the  even ing  meal,  outs ide  
the  bui ld ing  in the  open air, a w a y  f rom possible c o n t a m i n a t i o n  f rom such sources 
such as au tomobi le  exhaus t ,  i n h a l e d  air  con ta ined  e thy lene  at  an  average  concen- 
t r a t i o n  of 3.46 =k 0.02 ( s t anda rd  error) .  IO -s par t s /mi l l ion  (6 de te rmina t ions )  whereas  
exha led  air con ta ined  e thy lene  at  6.79 ± o.13 (6 de te rmina t ions ) .  The  difference 
be tween  these means  was  s ta t i s t i ca l ly  h ighly  significant.  These  resul ts  indica te  t h a t  
the  e thy lene  con ten t  of the  exhaled  gas of the  no rma l  adu l t  subjec t  is near ly  double  
t h a t  of the  air inha led  by  him.  

The p roduc t ion  of e thy lene  is p r o b a b l y  not  solely a t t r i b u t a b l e  to  the  gu t  flora, 
since we have  o b t a i n e d  e thy lene  f rom subcel lular  f ract ions f rom ra t  l iver  and  ra t  
in tes t ina l  mucosa  (unpubl i shed  d a t a  f rom G. RAM CHANDRA AND M. SPENCER). 

XVe are g ra te fu l  to  the  Na t iona l  Research  Council  of C a n a d a  for a g ran t - in -a id  
of this  research.  

Departments of Plant  Science and Biochemistry, 
University of  Alberta, Edmonton (Canada) 

G. RAM CItANDRA 
MARY SPENCER 

E j .  B. BIALE, Ann. Rev. Plant Pltvsiol., I (I95O) 183. 
2 M. T. KAKANOV, Vopr. Med, tfhim., 0 (x96o) 158. 
3 R. E. YOUNG, H. K. PRATT ANO J. B. BIALE, Anal. Chem., z4 (z952) 55 I. 
i F. XV. SOUTHWICK, J. Agr. Res., 71 (I945) 297. 

G. RAM CHANDRA AND M. SPENCER, Nature, 194 (xO6~-) 36I. 

Received October  23rd, 1962 
Biochim. Biophys..4eta, 69 (1963) 4z3-4z5 

PN I : ' I  4 

Competitive inhibition of corticoid synthesis by estrogens 
When  es t rogens  are i n c u b a t e d  wi th  ra t  ad rena l  t issue t h e y  inh ib i t  the  synthes is  of 
cort icoids I. A d m i n i s t r a t i o n  of h igh  levels of es t rogens  in vivo also inhib i t s  p roduc t ion  
of cort icoids ~. Since g lucose-6-phospha te  dehyd rogenase  (EC i . i . x . 49  ) is inh ib i ted  by  
est rogens,  it  s eemed  possible  t h a t  t he  regula t ion  of the  ra te  of r educ t ion  of N A D P  
is a m e c h a n i s m  in the  regu la t ion  of ad rena l  funct ion  8. Es t rogen  has  an inh ib i to ry  
effect on o ther  NADP-speci f ic  dehydrogenases  a n d  at  lower levels es t rogen s t imula t e s  
NAD-specif ic  l ac t a t e  dehydrogenase  (EC I . I . I . 27 )  4. However ,  it has  been demon-  
s t r a t e d  t h a t  t he  gene ra t ion  of N A D P H ~  by  g lucose-6-phosphate  dehydrogenase  is of 
special significance in cor t icoid  synthes i s  s. The  compe t i t i ve  inhib i t ion  by  es t rogens  of 
the  ra te  of r educ t ion  of a d d e d  N A D P  in ad rena l  h o m o g e n a t e s  has  now been cor re la ted  
wi th  the  compe t i t i ve  inh ib i t ion  to  cor t icoid  synthesis .  In  s tudies  of this  k ind  an 
appl ica t ion  of kinet ic  pr inciples  is essential .  
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