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In response to stimulation of the duodenal region and hypothalamus, a decrease in optical 
density and in contractility of the mitochondria is observed in the gastric mucosa and liver 
cells.  

It has been shown by electron mic roscopy  that one of the ear l ies t  signs of neurogenic degeneration is 
the appearance of s t ruc tura l  changes in mitochondrta  in the t issues of var ious organs [2,3]. However, not 
all  mitochondria  on e lectron micrographs  showed injury, but only some of them. 

It was therefore  decided to examine the mean changes in mitochondrial  function in t issues of the same 
organs in the ea r ly  stages of development of neurogenic degeneration. This was done by means of a cytobio- 
chemical  analysis ,  using spec t rophotometr ic  determination of the optical density of mitochondria isolated 
from homogenates of the gas t r ic  mucosa and the l iver.  

EXPERIMENTAL METHOD 

Experiments were carried out on male rabbits weighing 2.8-3~ kg. Degenerative changes were pro- 
duced in two ways: by a reflex method of traumatization of the duodenal region [I] and a central method - 
electrical stimulation of the posterior hypothalamus through implanted electrodes [4]. In both cases stimu- 
lation took place for 15 min, after which the animals were killed by injection of air into an auricular vein. 
Intact animals were used as controls. A weighed sample of tissue (1.5 g) was homogenized in the cold. 
Mitochondria were isolated from the homogenate by the method of Hogeboom and Schneider [6]. The optical 
density was measured with a type SF 4-A spectrophotometer at 520 m# in 0.15 M KCI solution by Cleland's 
method [5]. Before determination of the optical density began, 0.I rnl of K-phosphate buffer, pH 7.4, was 
added to the cell containing 0.i ml of mitochondrial suspension. The optical density was measured every 
2-5 min. At 30 min, 0.05 ml of ATP solution (0.005 M ATP + 0.05 M MgCl2) was added to the cell, after 
which measurements were repeated during the next 30 min. 

The optical density of the mitochondria in the control and experimental samples was estimated by cal- 
culating the extinction per milligram protein as determined by the biuret reaction. The contractility of the 
mitochondria was estimated from the change in optical density on addition of ATP. 

E X P E R I M E N T A L  R E S U L T S  

During t raumatizat ion of the duodenal region for  15 rain, the optical density of mitoehondria isolated 
f rom homogenates of the gas t r ic  mucosa  and f rom the l iver fell sharply (Table 1). 

As swelling continued, the optical density of the mitochondria of the s tomach and l iver fell a lmost  
equally in the control  and experimental  animals .  However, the react ion of the mitochondria to ATP was ap- 
preciably  smal le r  in the stimulated animals (Table 1). 

Stimulation of the pos te r io r  hypothalamus also lowered the optical density and contract i l i ty of mito-  
ehondria of the gas t r ic  mucosa  and l iver,  although to a l e s se r  degree than stimulation of the duodenum 
(Table 1). 
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TABLE I. Changes in Optical Density of Mitochondria in Gastric 
Mucosa and Liver during Stimulation of Duodenal Region and 
Hypothalamus 

Stomach Liver Time of 
determi- 
nation 

cont ro l  stimulation of [ control 
(12 ex- 1 duoden~a- (II ex- 
periments) i r[ l%e~s ) per,ments) 

stimulation of 
duodenal re -] hypothala? 
gion (7 ex-[ nifis (I0 ex- 
periments) [ periments) 

Initial 0,67 0,4 0,49 0,69 0;56 0,56 
(0,86--0,52) (0,79--0,33) (0,69--0,43 value (0,76--0,58) 0,58--0,22) (0,68--0,30) 

After 30 0,57 0,29 0,45 0,63 0,38 0,53 
(0,63--0,27) 0,53--0,23) (0,65--0,41) mm (0,63--0,49) (0,41--0,17) (0,78--0,48) 

0,56 
0,76--0,36) 

0,75 
(0,90--0,60) 

0,51 
(0,69--0,33) 

2 rain l I 
after 6 
addition 0,73 [ 0,3 
of ATP (0,85--0,61)[(0,49--0,23) 

0,66 
(0,80--0,52) 

L imi t s  of var ia t ions  of indices given in pa ren theses .  

Hence, during appl icat ion of an e x t r e m e  s t imulus ,  leading eventually to degenerat ive  changes in v a r i -  
ous organs ,  for  a per iod of only 15 rain, i .e., in the ve ry  ea r ly  s tages ,  not only s t ruc tu ra l  [2,3], but functional 
changes were  obse rved  in the mi tochondr ia .  

The s t ruc tu ra l  changes were  mani fes ted  on the e lec t ron  m i c r o g r a p h  as swelling of the mi tochondr ia ,  
d is turbance of the i r  in ternal  s t ruc tu re ,  and a dec r ea se  in e l ec t ron  densi ty of the i r  ma t r ix .  The functional 
changes were  mani fes ted  as  a dec rea se  in optical  densi ty and cont rac t i l i ty  of the mi tochondr ia .  
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