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According to numerous reports in the literature [3], the addition of glutamlc acid to pulp and extract~ of 
various tissues Increases their oxygen demand. However, there is little reference in the literature to the problem 
of the effect of administration of glutaminJc acid on the oxygen demand of the animal as a whole. 

Neverthele*L in recent years glutamlc acid and Its salts have become quite extensively used in the tseat- 
merit of the mo~c V~rled dlsea~e.s, some of which are undoubtedly accompanied by some degree of anoxla, for 
example, cerebral vascular disorders in the newborn [1, 5], cardiac failure in adults [10], the state of clinical 
death [6, 7], and so on. 

In connection with these findings It Is useful to Investigate the effect of glutamlc acid on the oxygen de- 
mand of anlmal~ when the Inspired air Is normal or is deficient In oxygen. 

EXPERIMENTAL METHOD 

Experiments were performed on young white rats. For measuring the oxygen demand a specially constructed 
apparatus was used which ensured absorption of the expired carbon dioxide, constancy of a predetermined concen- 
tration of oxygen and control over its demand foc any required period of time. Construction of the apparatus al-  
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Fig. 1. The effect of adminlmatlon of m- 
dlum glutamato on ths oxygen demand of 
rau (mean results) In ml of oxygen per g 
body weight per hour. 
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Fig. 2. The effect of adminimation of vari- 
ous compounds on the oxygen demand of rats 
(mean results). The values am given In Per- 
centage increase of oxygen demand (in ml 
of oxygen per g body weight per hour) of the 
experimental animals compared to the con- 

trois. 
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lows s[multat~o,.J~ ob~ervation, to be carried out on two rats kep~ und~:7 Identical experimental condOr!on, bt~'t 
l,olated from e0ch othe~. 

Two ~tarvlng rats were placed In the apparatus fe~ lt/~ hours to ~ecome accustomed to the cr~ndftion~ of 
the e• Next, for g pers of or::~ hc~r theft oxygen demand was detenu~ned e v e ~  five m~nute~. After 
this, t~e ~y~tem was fllt.ed with a mix,tire of niuogen (78~ ~nd e~ygen ( 1 ~ ) ,  arid under the,e co~dft!or~ the 
oxyge~ demand was again dete~mined in the ~ame way for a Nr~he~ hour. Next, erie of the rat~ we~ injected wb-  
cutaneously with ~odtum glutamate (1 mg per 1 g body welgl~t) in 5~7~ solution. Tb~ control rat was Injected 
with the ~ame volume of physiological sallr~e, Afterwards rAe oxygen demand : ':.?~r cor~d~t{on~ of anoxla wa~ 
againdetermined fo~ a period of 2-4 hou~. 

By wa~ of control ob~e~vat~on~ a ~e~e~ of eX~dmentswas  ~oefformed in which the effect of ~odfum g~uta- 
mate o~ the o• demand of r~t~ could be examined with a no:m~l part, a! Nessu~'e of oxygen. 

! X P E R I M E N T A L  

When the partial prostate of oxygen in the Inspired air 
tats causes no percep'dble change in ~eh" oxygen demand in 
liar experlmen~ when the oxygen content of the Inspired atr 
Increased after injection of glutamate, its Increase during a 
age over tu  value In control animals (Figure 1). 

RESULTS 

Is normal the injection of sodium glutamate into 
comparison with rats not given glutamate. In sire- 
was reduced, the oxyge n demand was very greatly 
two-hour experiment amounted to 29% on the aver- 

If, instead of glutamate, the same do~ of glycocoll or glucose, or ascorbic acid (20 rag) or thiamine (1 
my) was injected into rats kept In an anoxlc state, only a slight increase In the oxygen demand compared whh 
control anXnah wa~ produced (Fig"are 2). 

Sodium glutamate ti~; possesses the specific property of considerably lncrea~lag the oxygen demand of 

animals kept In a slate of a,~oxi:. 

It Is not yet possible to give a compleie analysis of the mechanism by which glutamic acid sthnulates 
oxidative processes during anoxla. I~ n:ay bc r~at glutamic acid acts by Increasing the synthesis of hemoglo- 
bin from pyrrolldonecarbontc acid [8], and we coc:~.,~&:r ~a t  a leading part in this process is played by activa- 
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Fig. 3. The effect o f  injection of 
lactic and glutamic acid on the 
oxygen demand of raw (mean re- 
sulu). Values given in percentages 
of Increase of oxygen demand (in 
ml per g body weight per hour) of 
the experimental animah over the 
controls: 1) Injection of lactic 
acid; 2) InJection of lactic and 
glutamle acids together. 

tion of the ~e.,_~s of the tricarboxylie acid cycle. 

Inlectlon of glutamic acid into an animal is known to lead to an 
increase In the a-ketoglutarle acid content of the tissues and blood [9, 
11]. This compound, undergoing further oxidation to succlnlc and other 
dlcatboxyllc acids, resuhs in an increase In the oxalacetle acid concen- 
tration, which creates favorable conditions for involving lactic acid and 
other incompletely oxidized products In the tticarboxylic acid cycle. 
This is confirmed by the findings of Braunshteln and Kritsman [2.4] 
that glutamie acid leads to a decrease In the lactic acid content during 
aerobiosls. It was to be expected that Injection of glutamic acid, with 
a normal partial pressure of oxygen and with not too great a concen- 
tration of Incompletely oxidized products, in particular lactic acid, 
would not have led to a significant increase In the oxygen demand, as 

In fact took place (see Figure 1). 

In anoxle conditlon~ the content of lactic add  and other Incom- 
pletely oxidized products In the animal tissues Increases sharply, and 
therefore the Injection of glutamlc acid must facilitate their complete 
oxidation, thereby leading to an Increase In the oxygen demand. 

In order to test the correctness of this hypothesis a series of ex- 
periments was performed to examine the oxygen demand of rat* after 
preliminary lnjection~ of lactic and glutamlc acid. 

It was found that injection of lactic acid did not cause any In- 
crease in the oxygen demand during normal partial pressure of oxygen 
or anexla, lnjec,qon of lactic acid together with glutamtc acid led to 
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a com{d~blc l,~c~ea~e in the oxygen dem~n~, more pronounecc~ ~r lng  ~nox[_~ (Figure 3). 

Thus, the te~,~l~ of thi~ .*cries o~ exper~ment~ =how that gl ~,. rmc ~cld ~[mul,~te~ the o~I~or~. [ ~ o c e ~  
no~ only in t ~ c  p~lp ~nd ~x~ct~,  but ~_i~o In th~ intact ~t~lmal, 

The re~~ll~ ol" the r  which w~ here d~cr~b~.d ~ve  re~on to s u p ~ e  t,h~ ~mu!et~on of the 
oxygen deman,a by glut~m% ~r du~lng ~no• 1~ undoubtedly due to the. lnet~re~ lnvolveme~s of t~c.r - 
ly ox:d::~e~ rae~bol~c p : o ~ e ~  in the o• cycle of the trtc~rboxyHe acld.~. 

SUMMARY 

The effect of ~ubcuta~.:~ou.~ Introduction of g!ut~.mlc ~c[d on the oxygen Intake of rat~ w~s Investigated in 
cond~t~om of ~ rm~l  ar~ decreased (1,~e~) content of oxygen in ~nh~led air. It wa~ est~bH.~hed that the ln~'oduc- 
tlon of gIu~mic acid in normal p~rt~zl o~gen  pressure c~u.~e~ o,:fly lmlgniflc~nt incrcese of lt~ intake (by 6~). 
In condition of hy~oxl~ It 1~ lncre,~sed by 29~k. On the b~sls of e• It is ,u~es;ed that the stimulating 
effect Of gtutarnte acid It the re~I t  of its abtl~ty to ln~toduce the p;offacts of metabolism which are no~ full)' 
oxidized Into the o~Ad~tlve cycle of tricarboxyL~c acids. 
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