
liquid part of the blood into the surrounding tissue. A vicious circle is thus formed. 
Other no less important factors increasing the outflow of fluid into the lung tissue must 
also be taken into account. Besides the severe hypoxemia and the increase in the libera- 
tion of catecholamines, which are edema-inducing factors, the outflow of sodium ions and 
their accumulation in the lung tissues, increasing their hydrophobicity, may also play an 
important role. With an increase in the intensity of pulmonary edema, the ventilation-- 
perfusion ratio is disturbed even more (0.05 compared with 0.71 in the initial state), and 
in conjunction with the other factors listed above this probably also led to the develop- 
ment of hypoxic edema of the lungs. 
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DYNAMICS OF BILE SECRETION IN RATS AFTER SIALADENECTOMY 

V. D. Sukhodolo and N. S. Meleva UDC 616.316-089.87-07:616.36-008.811-092.9 

KEY WORDS: salivary glands; bile secretion; sialadenectomy. 

The role of the external and internal secretory activity of the salivary glands extends 
far beyond digestion [1-3, 5, ii]. It has been shown that sialadenectomy, loss of the saliva, 
and obstruction to the salivary ducts are all followed by functional and tissue-structural 
disturbances in the organs of the gastrointestinal tract, including the hepatobiliary system, 
and in the biochemical composition of the bile in dogs [6-8]. 

For these reasons it is interesting to study the relations between function of the 
salivary glands and liver in animals of other species, notably rats, the bile-secreting ap- 
paratus of which has certain morphological and functional peculiarities, and the investiga- 
tion described below was carried out with that aim. 

EXPERIMENTAL METHODS 

Experiments were carried out on 150 albino rats weighing 200-250 g, kept on a standard 
diet with water ad l~b. There were three series of experiments: I) removal of the sub- 
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Table i. Concentrations of Bilirubin and 
Protein (in mg %) in Bile after Sialaden- 
ectomy (M • m) 

Experimental conditions 

Control 

n Bilir ubin Protein 

28 12,04-0,4 5,24-0,4 

Removal of submandibular 
glands: 

I week 
2 weeks 
3 weeks 
4 weeks 
6 weeks 

Removal of parotid 
glands: 

I week 
2 weeks 
3 weeks 
4 weeks 
6 weeks 

Total sialadenectomy 
1 week 
2 weeks 
3 weeks 
4 weeks 
6 we eks 

i 6,9• 
I 3,74-0,4* 

9,0+1,0" 
I f  18,0___~1,4" 

13,5+2,0 

6 7,14-1,0" 
6 8,04-1,0" 
4 8,34-1,0" 
8 12,34-1,0 
9 14,04-0,6 

9,64-1,0" 
12,04-1,5 
9,04-1,0" 
9,04-1,0" 

14,54-I ,0 

8 
7 
6 
6 

10 

2,94-0,4* 
4,2+0,2* 
7,0~0,1" 
3,24-0,3* 
3,04-0,5" 

5,64-0,4 
5,24-0,6 
6,84-0,3* 
2,64-0,3* 
3,84-0,5* 

4,1 __0,6 
5,14-1,0 
6,04-0,6 
2,24-0,2* 
4,14-0,3* 

*P < 0.05 compared with control. 

o,m , , ,  / a  
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Fig. i. Rate of bile secretion after extirpa- 
tion of submandibular (i), parotid (2), and 
all the main salivary glands (3). Abscissa, 
time (weeks); ordinate, rate of secretion 
(in ml/h/100 g body weight). C) Control. 
*P < 0.05; **P < 0.01; ***P < 0.001. 

mandibular glands, II) removal of the parotid glands, III) total sialadenectomy. In parallel 
control experiments intact rats and rats undergoing mock operations were used. The salivary 
glands were removed under ether anesthesia by the usual method [10]. At different times 
(I, 2, 3, 4, and 6 weeks later) the animals were anesthetized with pentobarbital (40 mg/kg) 
and a cannula was introduced into the common bile duct to remove the bile. The rate of bile 
secretion was measured in ml/h/100 g body weight. Bilirubin in the collected secretion was 
determined by Jendraslk's method, cholesterol by Ilek's method, bile acids according to 
Reinhold and Wilson, and protein by the bluret reaction. 

EXPERIMENTAL RESULTS 

Observations showed that bilateral removal of homonymous salivary glands and total 
sialadenectomy caused changes of different severity in bile secretion during the 6-week 
period of observation. The parameters of bile secretion tested in the intact rats and after 
mock operations (i week after the operation) showed no significant changes. 
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Fig.  2. Concentrat ion of  cho les te ro l  (a) and 
bile acids (b) in bile after sialadenectomy. 
Ordinate, concentration of components (in 
mg %). Remainder of legend as to Fig. i. 

Hepatocyes were found to react most sensitively to the extirpation of the submandibular 
glands. Under these experimental conditions, after a small increase in the rate of secre- 
tion in the first week, a significant decrease in bile secretion was observed in the 2nd- 
4th weeks of the experiment, followed by an increase in secretion toward the 6th week (Fig. 
1). Removal of the parotid glands caused similar but less marked changes, Disturbances of 
bile secretion after total slaladenectomy were unexpected and difficult to explain. The 
changes in the external secretory function of the liver after this operation were less marked 
and shorter in duration. In the 4th week after the operation the rate of bile secretion was 
restored =o its initial level although disturbances in the biochemical composition of the 
secretion still persisted. 

Tests on the bile acids and cholesterol showed a distinct reciprocal relationship be- 
tween these components and individual periods of the investigation (Fig. 2). For instance, 
a fall in the cholesterol level in the bile after extirpation of the various salivary glands 
was accompanied by an increase in secretion of bile acids. These changes were most severe 
after total sialadenectomy: One week after the operation the cholate content was increased 
by 1.7 times, and 2 weeks after the operation by 2.2 times; the cholesterol content was re- 
duced by 1..2 and 1.6 times respectively. The cholate level in the bile 1.5 months after 
extirpation of the parotid salivary glands and after total sialadenectomy was significantly 
higher, whereas the cholesterol concentration in the bile was somewhat lower. 

As regards the bilirubin concentration in the bile in these series of experiments 
(Table i), a significant fall in its excretion was observed during the ist-3rd weeks of the 
experiment after all types of operation. The pigment-excretory function of the liver re- 
covered much more slowly after total sialadenectomy. The sharpest changes in this function 
(a reduction by 50% in the 2nd week, followed by an increase of 50% in the 4th week) were 
found after removal of the submandibular glands. 

Changes in the protein concentration in the bile after sialadenectomy were more stable. 
They showed a parallel in the level of this component of the secretion in all three variants 
of the experiments, with a maximal decrease in the 4th week, but without recovery of the 
protein concentration to normal in the 6th week. 

Bilateral removal of homonymous salivary glands and total sialadenectomy in rats thus 
give rise to dissimilar phasic changes in the qualitative and quantitative composition of 
bile produced by the liver. This evidently indicates that the deficiency of physiologically 
active substances produced by individual salivary glands is reflected in the intimate pat- 
tern of neurohumoral regulation of bile secretion [4, 9] in animals of this species. 
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USE OF THE PROTON MAGNETIC RELAXATION METHOD TO STUDY EXPERIMENTAL BURNS 
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and R. I. Kaem 

KEY WORDS: proton magnetic relaxation; spin-lattice relaxation time; burns. 

Various physical methods of investigation are nowadays widely used to study many prob- 
lems in experimental and clinical medicine. One such method is proton magnetic relaxation 
(PMR), by means of which information can be obtained on proton mobility in biological and 
chemical objects by measuring the proton spin--lattice relaxation (T,) and spin--spin relaxa- 
tion (T2) times [7]. In the study of biological cells and tissues the relaxation time char- 
acterizes mainly the mobility of protons of water molecules [12, 14]: the higher the water 
content, the longer the relaxation time. Since the beginning of the 1970s the PME method 
has been used to investigate some pathological processes which are accompanied by changes 
in the water content in tissues and organs [6, 8, i0, 13]. 

In burns regulation of water metabolism in the body is disturbed, edema of the affected 
tissues arises, and the content of water in organs not directly affected by the burn is 
changed [i, 2, ii]. Hence the interest in the study of experimental burn pathology by the 
PMR method. Preliminary investigations showed an increase in T, in certain animal organs 
after burns [5]. In the present investigation the kinetics of changes in the proton spin-- 
lattice relaxation time of the tissues of animals with experimental thermal trauma was 
studied parallel with the morphological changes in the affected tissues and internal organs. 

EXPERIMENTAL METHODS 

A burn of the IIIB degree, affecting 2 and 6% of the body surface, was inflicted under 
ether anesthesia on 160 SHK mice (weighing 16-20 g) by means of a metal rod heated to a tem- 
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