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h ighe r  t h a n  t h a t  of n o r m a l  persons ,  in  sp i te  of t he  mass ive  
coli co lon iza t ion  of t he  u p p e r  p a r t  of t h e i r  g a s t r o i n t e s t i n a l  
t r ac t .  

Therefore ,  i t  was  supposed  t h a t  a e h l o r h y d r i c  gas t r ic  
juices  c o n t a i n  s u b s t a n c e s  w h i c h  m a y  r e a c t  w i t h  coli 
an t igen ,  and ,  in  t h e  p r e s e n t  e x a m i n a t i o n s ,  t h e  ab i l i t y  of 
t h e  gas t r i c  ju ices  of a c h l o r h y d r i c s  to  a g g l u t i n a t e  r ed  
cells, sens i t i zed  w i t h  coli  a n t i g e n s  p r e p a r e d  acco rd ing  
to NETER e t  al. ~, was  s t u d i e d  w i t h  t he  i n d i r e c t  h a e m a g -  
g l u t i n a t i o n  t e s t  u s ing  TAKATSY'S m i c r o m e t h o d 3 . T h e  p H  
va lues  of t h e  a c h l o r h y d r i c  gas t r i c  ju ice  t e s t e d  a re  be-  
tween  6.2 a n d  7.8. "Within t h i s  r ange  of p H  va lues  we 
h a v e  n o t  f o u n d  a n y  differences.  T h e  coli  a n t i b o d y  t i t e r  
of t h e  s e r u m  of t h e  s a m e  s u b j e c t  was  also d e t e r m i n e d  
w i t h  t h e  s a m e  m e t h o d .  F r o m  each  s a m p l e  of t h e  gas t r i c  
juices,  s a l i va  a n d  sera,  four  para l le l  d e t e r m i n a t i o n s  were  
made .  Resu l t s  expressed  in  -log~ are  r eco rded  in  t h e  
Table .  

The  Tab le  shows t h a t  t he  a c h l o r h y d r i c  gas t r i c  juices  
possess a c a p a c i t y  to  a g g l u t i n a t e  t h e  red  cells sens i t i zed  
w i t h  coli an t igen .  Th i s  a g g l u t i n a t i n g  effect  of t he  achlor -  

No. Titer-log z No. Titer-log 2 
Serum Gastric Saliva Serum Gastric Saliva 

juice juice 

1 7.5 4.0 - -  10 5.0 1.4 1.4 
2 3.3 0.0 - -  11 8.5 5.5 - -  
3 4.6 0.O - -  12 - -  4.0 - -  
4 7.6 4.9 4.5 13 5.2 0.0 0.0 
5 8.4 2.5 - -  14 7.8 4.0 0.0 
6 7.6 2.9 2.5 15 7.4 4.4 4.0 
7 6.0 3.0 ~.7 16 5.8 2.7 2.9 
8 - -  1.80 - -  17 4.0 0.0 0.0 
9 0.0 0.0 0.0 

Agglutination titers were determined with sheep red cells, sensitized 
with coli antigen. Coli strain was isolated from the gastric juice of a 
patient suffering from pernicious anemia. Sera, gastric juices and 
saliva were absorbed with normal sheep red ceUs before the exanfi- 
nations. Gastric juices contaminated with blood or bile were discarded. 

Not examined (--). 

h y d r i c  gas t r i c  ju ices  could  be  o b s e r v e d  genera l ly  if t he  
a n t i b o d y  t i t e r  of t he  s e r u m  of t he  s ame  s u b j e c t  was  a b o v e  
-log 2 4-5 .  No a g g l u t i n a t i o n  could  be no t iced ,  however ,  
a f t e r  t h e  a b s o r p t i o n  of t h e  a c h l o r h y d r i c  gas t r i c  ju ices  
w i t h  specific an t igen ,  

T h e  t i t e r  of a g g l u t i n a t i o n  in t he  sa l iva  of t h e  s ame  
person,  col lec ted  s i m u l t a n e o u s l y ,  was  n e a r l y  as h igh  as  
t h a t  of t he  gas t r i c  juice.  

I t  was  f u r t h e r  f o u n d  t h a t  t h e  a c h l o r h y d r i c  gas t r i c  
juices  possess v i rus  n e u t r a l i z a t i o n  ef fec t  t o w a r d s  some  
e n t e r o p a t h o g e n i c  v i ruses  in  t i ssue  c u l t u r e  4. 

The  g lobul ins  u sua l ly  r e spons ib l e  for  a n t i b o d y  effec t  
cou ld  be  d e m o n s t r a t e d  i m m u n e l e c t r o p h o r e t i c a l l y  in  t h e  
ach lo rhyd r i c  gas t r i c  juices.  T h e  p r e c i p i t a t i o n  b a n d  of 
a l b u m i n  was a b s e n t  in some  of t h e  a c h l o r h y d r i c  gas t r i c  
juices,  b u t  g lobul ins  were  f o u n d  to  be p r e s e n t  in  e a c h  
of t hem.  On t he  basis  of t h e  a b o v e  resul t s ,  i t  c a n  be  
supposed  t h a t  subs t ances  caus ing  t h e  a g g l u t i n a t i o n  of 
red  cells, sensi t ized w i t h  coli an t i gen ,  a re  coli an t i bod ie s ,  
t h o u g h  f u r t h e r  i nves t iga t ions  are  necessa ry  to  cha r ac -  
ter ize  t h e m  exact ly ,  

P r e s u m a b l y  the  coli a n t i b o d y  of t h e  gas t r i c  ju ice  m a y  
also p l ay  a p a r t  in m a i n t a i n i n g  t h e  b a l a n c e  b e t w e e n  t h e  
o rgan i sm a n d  E. aoli in ach lo rhydr i c s .  

Zusammen/assung. Es  wird  fes tgeste l l t ,  dass  de r  M a g e n -  
sa f t  yon  Menschen  m i t  A c h l o r h y d r i e  S c h a f b l u t k 6 r p e r -  
chen,  die m i t  Col iant igen  sens ib i l i s ie r t  w o r d e n  sind,  agg lu-  
t in ie r t .  Der  Agg lu t i na t i ons t i t e r  des  Magensa f t e s  h i i n g t  in  
e r s t e r  Linie  yore A n t i k 6 r p e r g e h a l t  des S e r u m s  ab.  
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T h e  E f f e c t  o f  T h y r o x i n e  o n  t h e  M e t a b o l i s m  o f  

P y r u v a t e  

The  h o r m o n e s  of t h e  t h y r o i d  g l and  h a v e  a p r o f o u n d  
effect  on  t h e  m e t a b o l i c  r a t e  a n d  also s ign i f i can t ly  
inf luence  t h e  c a r b o h y d r a t e  m e t a b o l i s m  ~-4. T h e r e  are  
on ly  a few o b s e r v a t i o n s  c o n c e r n i n g  t he  effects  of t h y r o i d  
g l and  o n  p y r u v a t e  m e t a b o l i s m .  Some a u t h o r s  f o u n d  a n  
increased  level  of c i r cu l a t i ng  p y r u v a t e  in  p a t i e n t s  w i t h  
thyro tox icos i s ,  o r  in  a n i m a l s  t r e a t e d  w i t h  thyrox ineS ,L  
The  n a t u r e  of t h i s  inc rease  is n o t  clear,  a n d  we the re fo re  
s t ud i ed  t h e  m e t a b o l i s m  of p y r u v a t e  in  n o r m a l  a n d  
t h y r o x i n e - t r e a t e d  r a b b i t s ,  u s ing  t he  m e t h o d  of MooR- 
HOUS]~ 7 

Method. R a b b i t s  we igh ing  f rom 2.5 to  3.5 kg  were used. 
The  e x p e r i m e n t a l  a n i m a l s  were  d iv ided  i n to  a n o r m a l  
g roup  (13 r a b b i t s )  a n d  a .group of a n i m a l s  (6 r abb i t s )  
t r e a t e d  w i t h  t h y r o x i n e  (0.25 m g ] k g  of b o d y  w e i g h t  pe r  
d a y  for 10 days) .  I n  t h e  e x p e r i m e n t a l  per iod ,  t h e  r a b b i t s  
were k e p t  on  a c o n s t a n t  d ie t  a n d  t he  t e s t s  were car r ied  
ou t  a f t e r  a 14-16 h fast .  I n  such  an imals ,  t he  r a t e  of 
d i s appea rence  of p y r u v a t e  f rom blood was d e t e r m i n e d  
f rom t h e  decl ine  of b lood  p y r u v a t e  c o n c e n t r a t i o n  a f t e r  
t h e  i .v .  a d m i n i s t r a t i o n  of s o d i u m  p y r u v a t e  (120-150 rag/  
kg  b o d y  weight )  i n to  a m a r g i n a l  ve in  of t he  ear  d u r i n g  

8-10 sec. The  blood samples  were dra~vn f rom t h e  ve in  
of t he  o t h e r  ear  before  a n d  in t h e  10, 15, 20, 25, 30, 35, 
45 t h  m in  a f t e r  t he  end  of i n j ec t ion  a n d  the  b lood  p y r u v a t e  
level was d e t e r m i n e d  b y  t h e  m e t h o d  of SLAVIK a n d  
MICHALEC s a d a p t e d  for  a sma l l  a m o u n t  of b lood (0.2 ml). 

W h e n  the  t o t a l  b lood p y r u v a t e  levels  were  p l o t t e d  
aga in s t  t ime  on  a s emi loga r i t hmic  scale, a s t r a i g h t  l ine  
was o b t a i n e d  b e t w e e n  15 a n d  35 ra in  of t he  tes t .  T h e  
slope of t h i s  l ine shows t h e  r a t e  of d i s a p p e a r e n c e  of  
p y r u v a t e  f rom the  b lood  w h i c h  m a y  be  exp re s sed  

i T. L. ALTHAUSEN, J. Amer. Mcd. Assoc. 115, 102 (1946). 
A. CAUTAROW and M. TRWtFER, Clinical Biochemistry (W. B. 
Saunders Co., Philadelphia 1955). 

a I. A. Mmsm and R. H. BRoH-KUAs, Amer. J. Physiol. 117, 7 (1936). 
a L. MACHO, Arch. int. Physiol. Biochem. 66, 260 (1958); 67, 553 

(1959}; 68,713 (1960). 
W. C. MAYER and A. WISKLER, Arch. klin. Med. 199, 359 (1952). - 
W. GASIOROWSKI, The fourth International Goitre Conference, 
Exeerpta Medica (International Congress Series 26). 
H. ZV~ULSKA-MActtovA, Endokryn. Polska 10, 17 (1959); 9, 211 
(195S), 

7 j .  A. MOORHOUSE, J, lab. Clin. Med. 54, 927 (1959). 
s K. SLAVlK and C, MICUALEC, Chem. listy 43, 102 (1949). 



74 Brbves communications 

The values of fasting blood pyruvate level and thc rate of assimilation 
of pyruvate in tissues in normal and thyroxine-treated rabbits 

State Number Blood p Assimilation p 
pyruvate coefficient 
level in mg% of pyruvate 

Normal 13 2.48 4- 0.13 - -  3.62 ~ 0.16 - -  
rabbits 
Thyroxine- 6 4.60 4- 0.35 <: 0.001 2.21 4- 0.23 ~ 0.01 
treated 
rabbits 
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The decline of the blood pyruvate concentration after i.v. admini- 
stration of sodium pyruvate plotted against time on semilogarithmie 
paper. (1) normal rabbits, (2) thyroxine-treated rabbits, (I) fasting 
blood pyruvate level of normal rabbits, (II) fasting blood pyruvate 

level of thyroxine-treated rabbits. 
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numer ica l ly  by  the  regression coeff icient  of the  line ~,9. 
This  ra te  is ident ica l  w i th  t he  ra te  of as imi la t ion  of 
p y r u v a t e  by  all t issues,  because the  e l iminat ion  of 
p y r u v a t e  by  the  k idneys  dur ing  the  t e s t  is negligible. 

Results and Discussion. The resul ts  of our  expe r imen t s  
are summar i s ed  in t he  Table  and  Figure.  We observed  
an  increase in fas t ing  blood p y r u v a t e  level in r abb i t s  
a f t e r  t he  a d mi n i s t r a t i o n  of t hy rox ine .  The decline of 
blood p y r u v a t e  level a f te r  t he  t hy rox ine  t r e a t m e n t  was  
slower t h a n  in n o r ma l  animals  and  the  slope of the  
s t r a igh t  line on semi logar i thmic  p a p e r  was less s t r ik ing:  
there fore  the  ra te  of ass imi la t ion  of p y r u v a t e  was  
decreased.  This  s lower ra te  of d i sappearence  of p y r u v a t e  
suggests  t h a t  t he  h igher  levels of p y r u v a t e  in t he  b lood 
in h y p e r t h y r o i d i s m  m a y  be caused no t  only  b y  h igher  
p roduc t ion  of pyruv ic  acid by  acce le ra ted  glycolysis  b u t  
also by  a de layed  ass imi la t ion of py ruva t e .  In  fu r the r  
exper iments ,  we found also a decreased ra te  of disap-  
pearence  of ~-ke tog lu ta ra te  f rom the  blood in t hy rox ine -  
t r e a t e d  rabbi ts ,  b u t  t h a t  of some o the r  acids of t he  
t r i ca rboxyl ic  acid cycle was  no rma l  or acce le ra ted  1°. 
These facts  suggest  t h a t  the re  are some d i s tu rbances  in 
m-ketoacids me tabo l i sm  in vivo in t h y r o t o x i c  rabbi t s .  

Zusammenfassung. Der  Einf luss  von  T h y r o x i n  auf  den  
Stoffwechsel  der  Brenz t r aubens~ure  yon  K a n i n c h e n  
wurde  un te r such t .  Nach  Verab re i chung  yon 0,25 mg  
T h y r o x i n  pro  kg K6rpe rgewich t  t~tglich wi ihrend 10 Tagen  
s t iegen die \Ver te  des Brenzt raubens / iuresp iege ls  im Blut  
der  n f i ch te rnen  Tiere an. T h y r o x i n  se tz te  die Abbauge-  
schwindigkei t  der  Brenz t r aubens~ure  im Blut  he rab  und  
h e m m t e  ihre Mctabol i s ie rung  in den  Geweben.  
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I n v e r s e  E f f e c t  o f  G i b b e r e l l i n  a n d  A m o - 1 6 1 8  o n  

G r o w t h ,  C a t a l a s e  a n d  P e r o x i d a s e  A c t i v i t y  i n  
C u c u m b e r  S e e d l i n g s  

Cucumber  seedl ings '  hypoco ty l s  were previous ly  used 
to  assay gibberel l ins  1 and  to s t u d y  the  effect  of s t ruc tu re  
and  c o n c e n t r a t i o n  of q u a t e r n a r y  a m m o n i u m  c o m p o u n d s  3. 
Gibberel l in  s t imu la t ed  h y p o c o t y l  e longat ion  in l ight-  
g rown seedlings.  This  s t imu la t ion  was d i rcc t ly  re la ted  to  
concen t r a t i on  in t he  range  be tween  10 and  1000 p p m .  
The effect  of m o s t  q u a t e r n a r y  a m m o n i u m  c o m p o u n d s  
was  inverse  to  t h a t  of gibberell in.  The  mos t  ac t ive  of 
these  c o m p o u n d s  was found  to  be 2- i sopropyl -4-d imethyl -  
a m i n o - 5 - m e t h x l p h e n y l - l - p i p e r i d i n e  ca rboxy la t e  m e t h y l  
chloride,  des igna ted  Amo-1618. I t  r e t a rded  b o t h  hypo-  
co ty l  and  radicle e longat ion,  in re la t ion to  concen t ra t ion .  
W h e n  appl ied  together ,  gibberel l in and  Amo-1618 
an tagonize  the i r  oppos i te  effect  on h y p o c o t y l  g rowth  a. 
A b o u t  hal f  the  a m o u n t  of gibberell in,  on a mola r  basis,  
is needed  to  coun te r ac t  the  r e t a rd ing  effect  of Amo-1618 
on  hypoco ty l .  Gibberel l in  did n o t  af fect  t h e  r e t a r d a t i o n  
of radicle e longat ion  by  Amo-1618. 

KAMERBEEK 4 has  r epo r t ed  t h a t  the  dwar f  t ype  of 
p lan t s  show a g rea te r  pe roxydase  ac t iv i ty  t h a n  the i r  
no rma l  or g ian t  typcs .  McCuNE and  GALSTON 6 t r e a t e d  
dwar f  s t ra ins  of peas  and  corn wi th  gibberell in.  This  
t r e a t m e n t  increased g rowth  r a t e  and  decreased  perox idase  
ac t iv i ty  to  the  level found in normal  s t ra ins  of t he  
ind ica ted  p lan ts .  The p re sen t  r epo r t  deals  wi th  the  effect  
of chemical  s t imu la t ion  and  r e t a r d a t i o n  of g rowth  on 
ca ta lase  and  peroxidase  ac t iv i ty  of a no rma l  p lan t .  

Cucumber  seeds var.  Marke te r  were sown in pe t r i  
dishes on f i l ter  pape r  prev ious ly  s a t u r a t e d  wi th  dist i l led 
water ,  an  aqueous  solut ion of p o t a s s i u m  gibber i l la te  (GK), 
Amo-1618, or a m i x t u r e  of b o t h  chemicals .  Dishes were 
placed a t  c o n s t a n t  t e m p e r a t u r e  of 24 ° C and  i l lumina ted  
wi th  110 foot  candles  f rom f luorescent  l a m p s  for 8 h each 
day.  Af te r  5 days,  seedlings were  measured  and  dissec- 
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