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are reqlfired for this  purpose  because the  energy  of the  monochroma t i c  light emerg ing  
mus t  be considerable  to i l lumina te  effectively even  small  plates.  

Using a hydrogen  lamp,  subs tances  which m a x i m a l l y  absorp t ion  at  2o7 mt~ such 
a:s cholesterol  and  7a-hydroxycholes tero l ,  can easily be detected.  Thus  by  us ing a 
series of .interference filters in the  range 2oo-3oo mtz wi th  a hydrogen  source, this  
m e t h o d  not  on ly  shows the  posi t ion of a subs tance  on the  p la te  b u t  indicates  its 
u l t rav io le t -absorb ing  proper t ies  and  thu_~ gives in fo rmat ion  on its possible molecular  
s t ruc tu re .  
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PN I210 
The effect of thyroid hormones 

on oxygen consumption of |solat~J horse leucocytes 

As pa r t  of a con t inu ing  s t u d y  of the  effects of t hy ro id  ho rmones  a n d  their  a t t e n d a n t  
molecular  a l t e ra t ions  at  var ious  levels of biological organiza t ion ,  we have  s tud ied  
the  oxygen consumpt ion  of isolated horse-blood leucocytes.  Previous  s tudies  have  
ind ica ted :  (I) a correla t ion of 0 2 c o n s u m p t i o n  of h u m a n  leucocytes  wi th  the  thyro id  
s t a t u s  of the  donor  ~,2 (2) increased leucoc3"te O 8 c o n s u m p t i o n  af ter  a d m i n i s t r a t i o n  in 
vivo of t h y r o i d  ho rmone  s and  (3) response in vitro to  t r i iodo thvroace t i c  acid of 
myeloid  leukemic  lettcocytes 4. 

This  repor t  deals wi th  a p r o m p t  increased Oe c o n s u m p t i o n  of horse leucocytes  
by  add i t ion  in vitro of L- t r i iodothyroacet ic  acid and  a lesser and  delayed increase with 
L-th~lroxine a n d  L-triiodoth_vronine. 

Leucocytes  were ha rves t ed  from 4 1 of horse blood by  the  m e t h o d s  of M,~t:pIx ~. 
avo id ing  the  addi t ion  of any  subs tance  o ther  t h a n  crys ta l l ine  hepar in ,  yie lding 
O.8-1Om-3.2-I0 l° leucocytes  con ta in ing  less than  I e ry th rocy t e  per  15 leuct,cytes. 
The  O ,  c o n s u m p t i o n  of I o - r o ~ - 2 o - I o  ~ leucocytes was de te rmined ,  in t r ipl icate ,  by  
s t a n d a r d  m a n o m e t r i c  t echniques  i m m e d i a t e l y  af ter  p repa ra t ion  and  af ter  s torage at  
o = for 4, 24, and  48 h (expressed as tzmoles O 2 consumed  per  h per  IO 1° leucocytes).  
Thyro id  hormones ,  solttbilized in 2-3  drops of N a O H ,  were added  just  before the  
run  or  f rom the  side a r m  af ter  I5 -min  equi l ibra t ion.  

In K r e b s - R i n g e r  phospha t e  media  6, Oz consuanpt ion ranged  from 33.2 to  
91.5 t, moles O2/h/xot° leucocytes,  ave r ag ing  55.0 :ff x5.8. Sugges t ive  increases were 
obserx-edwith thy ro id  ho rmone  add i t ion  (2-IO-*-5- Io-*M) bu t  were small  and  var iable  
(9 to  z2 % wi th  t r i iodo thyroace t ic  acid, o - I o  % wi th  t r i iodo thyron ine  or  thyroxine) .  

I n  subsequen t  runs  using a buffer  m e d i u m  devised b y  DICKENS AND SALMONY 7 

{see Tab le  I) O., c o n s u m p t i o n  was s t r ik ing ly  h igher  (from 98.6-2z5 #moles  0 2 / h / I 0  ~° 
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leucocytes in 5 ° -rims, ~ ~  ~ 8 _ - k  35.0). In addit ion the effects of added 
thyroid h o r m o n e s w e r e ~ X t ~ a n d i m o r e  consis tent  with this medium. Triiodoth~aro- 
acetic acid causett a ~ ~ t a g e  i~.crease than  thyroxine  or t r i iodothyronine  
at each c o n c e n t r a t i o n x ~ t t i ~ , o f f ~ t i v e  range. In 3 x runs, the addi t ion of triiodo- 
thvToacetic acid (a~-~o~"~--~t~, .m~'~M) resulted in increases of 19.o-59.o %, averaging 

T A B L E  I 

E F F E C T  OF TRIIODOTHY{RLMk-X~Y[tX .MOII] ' O N  Oit C O N S U M P T I O N  OF HORSE L E U C O C Y T E S  in  v i t ro  

R e a c t i o n  m e d i u m :  o q ~ m n l , O t , x ~ " ~ a l q t i o s p h ~ t e  b u f f e r  ( p H  7 . 4 ) .  0 . 3  m l  o f  o . o ~  M A M P ,  o .~  m l  
o f  0 . 2  M M g S O  4, o - 4 m l : o f , ~ t ~ I s ~ k i m r n : s u c c i n ~ t e ,  o . x  m l  o f  2 .  I o  - a  M c y t o c h r o m e  c, 0.  3 m l  o f  
o._, 5 M f r u c t o s e .  0 .  3 m ]  ~ 5 o / 9 ~ f ) l i ~ e ,  o . t  m l  o f  o . 3 9  i N ~ F ,  I r n l  l e u c o c y t e s ,  o .  3 m l  h o r m o n e  

~ e b t t t i d ~ ,  :c~,_- 'ml I o  %., K O H  i n  c e n t e r  w e l l .  

"~r~ugatk,groaaetic acid °/o increase in 
( l~l] O~ consumption 

.~.~0 ' 'I 0 - 7  0 

~ 0 "  iO - z  14"4 
t l + ~ -  - ~ o  - 6  I 9 . O  

"8~" r ° - ~  4 3 - - '  
.5-~0' ~ o  -~  3 8 . 0  
5 ~ "  t o -  ~ t 3.  z 

34.8 _-t-... 9.- ° %. In _ o . - n m s , m ~ , i ~  was  found;  in 3 runs wi th  control  values grea ter  
than  2oo/ ,moles/h~6~.  '. ihtxram~es-of: 11.4, x2.o and I 7 . o %  were noted. Maximal 
effects were obtainett~WRh~-m,--%'~Ii t r i iodothyroacet ic  acid (Table I). The  narrow 
ray, go of effective ,r.nn~extrr~bnv i s -notowor thy ,  larger concentra t ions  leading to 
inhibit ion below comr6Ixv-xtttm-:,. 

When triiodothvroa~e~tfix' at~id! was added to the medium just  before the  s ta r t  
of the  run, increaser1 ~ms~mt]t i0n:  was noted at  5 - r5  rain (after xs-min equili- 
bration).  When triit0Raed3_xmm~ati0 acid was added from the side a rm after  equili- 
brat ion,  increases :,were rnrmet! in7 ~ exper iments  at  the 5-rain reading, in all others  
between the Io- anti .r.wrrmmma~ng: In  most experiments ,  increases were noted at  
t imes when the contrdl rmt~x~m.s~mtained a t  cons tan t  levels, indicat ing an absolute 
stimulatoD" effect, fin, ~ e e ~ . a r i m e n t s ,  this effect could not be clearly separa ted  
from tha t  of su~taJnix~tti~, l~,otl, as-noted by others  in other  systemsa, s as control 
levels per 5 rain i n t e ~ ~ t m  ,be declining slightly at  the  t ime the  tr i iodothvro- 
acetic acid effect iber~r~ 'mt~q~t-~  

Oxygen c o n s ~ 4 t r m ~ - t - t i e  same at  4 h after leucocytes isolation but  decreased 
progressively at-~.4:matd44~lia.ass.o~iated wi th  decreased moti l i ty  on phase microscopy 
and increasing celhit~iti~.rtt imxawitti  l iberat ion of granules.  The s t imula tory  hormone 
effects s imilar ly  t i e ~ F l ~ r e e ~ i v e a y  (Table II). 

In e x p e r i m e l ~  ~c~xdhfljir~ individ~a! components  of the DICKEZ~S--S.~LMO.~'Y 
medium, O 2 consm0pt imax~sqmaffec ted  by  omission of AMP, hexokinase,  or cyto- 
chrome c. O m i s s i o n , d f ~  ~ t e d !  in a small decrease. The s t imula tory  effect of 
t r i iodothyroacet ic~a¢i tax~umolim~ged on omission of AMP or cytochrome c or by 
the  use of e i ther .g immmm, tm~.,m~nate as  substrate .  When hexekinase  was omit ted,  
there  was either : n o , ~  ~ cnrrm "~ligtifly decreased effect of t r i iodothyroacet ic  acid. 

The presence ,0t ~ ,  (~[]-')i appeared to exert  the major  differential effect. 
Control O2 constm~tima,iinrfl~rnn$~ r anged  from 28.o to 228 % higher in the presence 
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of F- ,  averaging 87. 4 °0. The s t imulatory effects of triiodothvToacetic acid, observed 
with the entire medium, were either markedly diminished, abolished completely, or 
reversed in the absence of F- .  The addition of F -  alone to K r e b s - R i n g e r  phosphate 
buffer resulted in clear-cut increa_~es of O2 consumption at 5" IO-~ M, with maximal  
effects at  5" IO -s M. 

" I 'ABI .E  [I 

E F F E C T  OF T H Y R O I D  HORMONP;S ON ( ) o  C O N S U M P T I O N  OF H O R S E  L E U C O C Y T E S  [H ~,tlgo 
W I T H  INCRE A~; ING T I M E  A F T E R  I S O L A T I O N  

l ¢ e a c t i o n  m e d i u m  s a m e  a s  fo r  "Fable 1. E a c h  h o r m o n e  a d d e d  t o  f ina l  c o n c e n t r a t i o n  of +5" to  '~ M. 
" + . . . . . . . . . . . .  

'+,, Increase m O~ consumpt ion T ime  after Control 0,_ consumpt ion 
isolation (pmoles O~[tt/to t" 

(h) letwocyteM trii td°thyr:a°aai¢ triicMothyronim: thvro.rinc at: id + 

t 15o.o 55-7 2 1-9 I3-3 
24 124.I  39 .6  8 .0  8 .0  
4 8 79.0  23.(> !0 .6  13. 4 

In this system, effects of tr i iodothyronine and thyroxine were comparable to 
each other and always less than those of tri iodothyroacetic acid (increases of 8-22 % 
for tr i iodothyronine, 7-140o for thyroxine;  Table II). The effects also were more 
delayed, becoming apparent  35-45 min after addition. The effects of tr i iodothyronine 
were markedly  diminished by substi tution of g lu tamate  for succinate. Thus, in an 
enriched buffer medium containing fluoride, the addit ion in vitro of triiodothyro- 
acetic acid caused a prompt  increase in the 02 consumption of isolated horse leuco- 
cytes. Lesser and delayed increa.~e.~ were observed with thyroxine or triiodothyronine. 

I t  may  be that  this and the other more rapid effects of tr i iodothyroacetic acid 
are due to the previously demonstrated more rapid penetrat ion of this derivative 
into leucocytes, compared with or thyroxine triiodothyronine. 
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