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In our previous investigations of the relationship between glycolyt ic  oxidoreduction processes and mi to t ic  cel l  
division [1, 2] we showed that the administrat ion of monoiodoacet ic  acid to rats causes marked inhibition of the 

glycolyt ic  ac t iv i ty  in the cornea and mucous membrane of the small  intestine.  Because of the possible inhibit ion of 
glycolysis by monoiodoaceta te  as a result of blocking of the SH-groups in lac t ic  dehydrogenase, it  was considered 
important  to investigate the lac t ic  dehydrogenase ac t iv i ty  of the blood plasma of rats after inject ing the same 
amounts of monoiodoacet ic  acid subcutaneously into the animals.  

E X P E R I M E N T A L  M E T H O D  

Investigations were carried out on male  albino rats weighing 160-170 g, Monoiodoacetic  acid was injected 
subcutaneously in a dose of 5 mg in 0,5 ml of 0,1 M phosphate buffer solution, pH 7.4. Control animals received an 
inject ion of 0,5 ml of phosphate buffer solution, pH 7.4. Blood from the rats was taken from the jugular vein in a 
volume of 0,5 ml by means of a syringe containing 0,5 ml of 0.1 M phosphate buffer solution (pH 7,4) and 268 mg% 
sodium ci trate .  It was considered that if c i t ra te  was used as ant icoagulant  instead of oxalate ,  unlike the la t ter  it 
would have no effect  on the lac t ic  dehydrogenase ac t iv i ty  [4]. Blood samples were taken before administrat ion of 
monoiodoacet ic  acid, and 30 min and 2 h after administrat ion,  The blood plasma was separated from the cells by 

centrifugation at  2 ~ (3000 g, 7 min) and stored at 0 ~ for 2-3 days, According to reports in the l i terature  [4], no 
change takes place in the lac t ic  dehydrogenase act ivi ty  of the blood if kept at 4 ~ for 4 weeks, 

The l ac t i c  dehydrogenase ac t iv i ty  was determined by the method of Birkbeck and Stewart [3], using the follow- 
ing reagents; 0.1 M phosphate buffer solution, pH 7,4 (80 ml 0.1 M solution of Na2HPO 4" 12H20 + 20 ml 0.1 M solu- 
tion of KHzPO4); 0.8 mM solution of reduced diphosphopyridine nucleotide (DPNH) (5 mg DPNH" 4H%O was dissolved 
immedia t e ly  before use in 8.5 ml of 0,1 M phosphate buffer solution, pH 7~ 0.05 M pyruvic acid solution (22 mg 

pyruvic acid dissolved in 5 ml of 0,1 M phosphate buffer solution), 

The react ion mixture containing 2.6 ml 0,1 M phosphate buffer solution, 0.3 ml of 0.8 mM DPNH solution, 
0,05 ml ci t ra ted plasma (1 : 1), and 0,1 ml of 0.05 M pyruvic acid solution, was incubated in the dishes of a spectro- 
photometer at  24 ~ The first three reagents were mixed in i t ia l ly ,  allowed to stand in the dishes for 5 rain, and the 
pyruvic acid was then added. The opt ical  density was measured at 340 mp every 2 min, starting from the moment  
of addit ion of pyruvic acid,  for 10-12 min, The control solution against which the measurements were made con- 

sisted of the react ion mixture but with DPNH replaced by phosphate buffer solution. The l ac t i c  dehydrogenase act ivi ty  
was determined by the decrease in the DPNH concentrat ion per minute of incubation at 24 a with 1 ml of ci t rated 
plasma and ca lcu la ted  from the formula; 

AE.0,24 PM,. 122 
x ~-- - -  - -  ----- AE.42 .pM (min) ml ,  

0,347.2 min 

where AE is the mean decrease in the ext inct ion during incubation for 2 min; 0,34g is the ext inct ion value corres- 
ponding to 0.24 pM DPNH; 122 is the di lut ion of plasma (0,05 ml of ei t rated plasma, diluted 1 ; 2 with phosphate 
buffer, was present in 3.05 ml of incubation mixture).  
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Lactic Dehydrogenase Activity in Blood Plasma of Rats after Subcutaneous Injection of 

Monoiodoacetate 

Animal No. 

1 

2 
3 
4 

5 
6 

7 
8 

Mean . . 

Activity of enzyme, in % 

Experiment 
before 3Omin 
in- after 
jeetion 

0,301 0,394 
0,229 0,416 
0,376 0.503 
0.258 0,602 
0,253 0,314 
0,235 0,331 
0,2:37 0,417 
0,241 0,404 

0,285 0,423 

100 148 

2h  
after 

1,230 
0,916 
1,075 
1,432 
0,532 
0,871 
0,802 
1,165 

1,003 

352 

before 
in- 
jection 

0,247 
0,366 
0,215 
0,312 
0,215 

0,271 

100 

Control 

30 min 
after 

0,269 
0,419 
0,325 
0,294 
0 215 
01237 

0,293 

108 

2 h  
after 

0,399 
0.237 
0.215 
0,312 
0.235 
0,202 

0,267 

e.8,5 

EXPERIMENTAL RESULTS 

The results of measurement of lactic dehydrogenase activity in the blood plasma of the rats after subcutaneous 
injection of monoiodoacetate are given in the table. They show that this activity was increased by anaverage of 
48% 30 min after injection and reached 352% 2 h after the injection. In the control animals, which received injec- 
tions of 0.5 ml of buffer solution each, the lactic dehydrogenase activity of the plasma was essentially unchanged. 

The mechanism of the increase in the lactic dehydrogenase activity in the blood after injection of monoiodo- 
acetate remains unexplained. It can hardly be due to the transfer of enzyme from the tissues to the blood as a result 
of injury to the ceils. It is known, for example, that in patients with malignant neoplasms the degree of the increase 
in activity of lactic dehydrogenase.in the blood can be correlated with the size of the tumor but not with the degree 
of necrosis of the tissues affected by metastases. It is important to discover whether the increase in the activity of 
this enzyme in the blood after injection of monoiodoacetic acid is related to the restoration of glycolytic oxidore- 
duction processes in tissues where they have been inhibited. 

SUMMARY 

As demonstrated, subcutaneous injection of monoiodoacetic acid to rats a dose inhibiting the glycolysis pro- 
cesses in the cornea and mucosa of the small intestine in rats caused a rise in the!acticodehydrogenase activity of 
the enzyme exceeded the normal level more than three times. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some "or all o[ this peri- 

odical l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in Eng l i ah  t rans la t ion .  A c o m p l e t e  l i s t  of  the cover-to-  
c o v e r  Engl i sh  t r a n s l a t i o n s  a p p e a r s  a t  the  b a c k  of  t h i s  i s s u e .  
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