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The shifts of the electrolyte level in the lymph and blood are of the same direction, 
namely, increased. The content of potassium, sodium, and calcium changes only after 
prolonged fever, while that of magnesium changes after just a single administration of 
pyrogenal. The lymph level of calcium and magnesium rises more significantly as 
compared to the blood. 
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Depending on its nature and duration, the febrile 
reaction (FR) is accompanied by marked alter- 
ations in the electrolyte balance which manifest 
themselves in a change of  the electrolyte level 
in the peripheral blood [4]. The lymphatic sys- 
tem, in its turn, plays an significant role in the 
maintenance of homeostasis by transporting elec- 
trolytes from the intracellular and interstitial com- 
partments [3]. 

In view of the above, we performed a com- 
parative assay of the content  of Na, K, Ca, and 
Mg in the lymph and blood in the time course 
of an FR of various duration. 

MATERIALS AND METHODS 

Experiments were carried out on 63 Chinchilla 
rabbits weighing 2.5-4.2 kg. The FR was simulated 
by the administration of pyrogenal according to a 
method  described previously [5]. The animals 
treated with apyrogenic physiological saline were 
the control. The content of electrolytes was deter- 
minated  by flame photomet ry  in lymph taken 
from the thoracic duct, postnodal part of the he- 
patic lymphatic duct, and the intestinal lymphatic 
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trunk, as well as in blood sampled from the femo- 
ral vein. Euthanasia of animals was performed by 
administration of a lethal dose of a narcotic. 

RESULTS 

As is shown in Table 1, the concentration of Na, 
K, a n d  Ca was the same in all biological fluids. 
Contrary to this, the content of Mg in the lymph 
was 2.5-3-fold lower than in the blood. Shifts of 
the level of electrolytes studied in the lymph and 
blood in the dynamics of FR were of the same 
direction (an increase) and appeared simulta- 
neously. However, the content of K, Na, and Ca 
changed only after prolonged fever, while that of 
Mg changed after just a single administration of 
pyrogenal. Moreover, the level of Ca and Mg (in 
a prolonged FR, particularly) rose more signifi- 
cantly in the lymph than in the blood. 

Since even slight shifts in the level of Na and 
K in biological fluids and tissues of the organism 
have with serious sequelae, sometimes incompatible 
with life, we consider that the long-term preserva- 
tion of their constant concentration in FR in our 
study attests to excellent compensatory possibilities 
of the organism in this pathological process. It is 
known that in disease the constancy of the ionic 
composition of plasma is maintained better than 
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TABLE 1. Elec t ro ly te  Con ten t  (retool/li ter) in Lymph and  Blood in Febri le  Reac t ion  (M+.m) 

Administration Electrolyte 

o f  p y r o g e n a l  ~ a  I K I ~ I ~ l[ ~ a  I ~ I ~ I ~ ~ 

Lymph of thoracic duct Hepatic lymph 

Control  115.73---6.09 3.42---0.15 1.50• 0 ,28•  114 .63•  3 . 3 1 •  1 .16•  0 . 3 9 •  

Three  t ime:  
4th d a y  107 .80•  3 .39•  1 ,95•  0 ,70•  113.00•  3 .48 •  1 .62•  0 . 2 6 •  
6th d a y  113.27•  3 ,39 •  1.75• 0 ,29•  111,57--4.67 3 .45•  1 .28•  0 . 2 6 •  
10th d a y  115.98•  3 .39 •  1 ,35•  0.26---0.08 113.58•  3 . 4 0 •  1,82• 0,32• 

Nine  t imes  178 .91•  4.15•  3 ,00•  0.93•  171,26---10.68" 4 ,18•  2 ,91•  0 .84•  

Intestinal lymph Blood flasma 

Control  109 .11•  3 .36•  1 .31•  0 .29•  118 .21•  3 .57•  1 ,66•  0 . 9 8 •  

::::::::::::::::::::::::::::::::::::::::::::?!: :i: :i:?i:i:i: : :i~: : :i:i:i:i: : i  i::i:i: :i:i:i: :i:i:? ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::: :i: : :i|:i: :i:i:~:?:??i:: :i:~: :i:i:i:i: : ;  : : :!: : l i : : :~: :::::::::::::::::::::::::::::::::::::::::::::::::: : :? : : :~ : i : : :  : : : : i : i : :  

Three  t imes :  
4th d a y  116 .21•  3 .42•  2 . 0 3 •  0.60• 127 .92•  3 .58•  2 .25•  2 .70•  
6th d a y  t 1 7 . 8 0 •  3 .39•  1 .16•  0.30---0.06 112.53•  3 .54•  1 .71•  1 .23•  
10th d a y  123 .20•  3.42---0.11 1.70---0.24 0 .30•  119 .04•  3 .53•  1 .86•  0 . 8 9 •  

~ i iiii[::i i i lii iii i i if:i ill i iii ill[. i iiii i ili i liiiiiiliiiiiiil i i iii::iiii!ililil iiiiiiii i i!i i i[i[iiiiiiiiii i iii i iii iiiii i i i 

::::~::: i~":::::::- ::::: ::::::::::::: ::::: :~:~ :~ :~:i:i:~:~":i: 7 :i:i::i:i:i :::. :i i~:: :: :i:~:: :!:::i:i:~::: : i~:: : :i ' ' :  :~: ::~:~: ::.. : ~ : : :  :~:: : : i~ ~:. . : :~  i:i~ ::  'i: ~ :  i::i~: :~i~:~ ......... 0~ :  ::?~: :: :i:::~ : : : : ~  :i!6~:i ........ ~ h ~ a  ........................... f.[ .~:t ...... S:~ .8.:.::.3.~2.~-:0~9 ............ ~ . . ~ 8 ~ - : ~  ......... ~3~:~.~t~5 ...... I3~ ~ - ~ 0 . . 2 5  3. ~ : 0  : t t  .............. t,fi ~ 0  ....... t 3~ 0 
............................................................................ il ......................................................... I ................................................... I .................................... ............... ............... ............. I ................. ............... ............... ............. ................. ............. : 
Nine  t imes  180.73---12.20" 4 .60•  J 3 . 4 6 •  0.78-+-0.20"" 189.18•  5 .30•  2.95• 2 . 0 9 - 0 . 2 9 "  

Note .  As te r i sks  i nd i ca t e  the  re l iab i l i ty  of  differences:  * -- p<0.001; ~ -- p<0.01: "-- -- p<0.05. 

that of erythrocytes, and so hyperkalemia and 
hypernatremia in prolonged fever are probably re- 
lated to their release from erythrocytes due to the 
mechanism of "facili tated diffusion," in other  
words, by the transport of univalent ions using 
carriers [1,8]. At the same time, it has been es- 
tablished that the elevation of the Na content in 
the blood boosts the excitability of sympathetic 
nerve endings [4], which is significant in FR 
pathogenesis. The increase of cations in the lymph, 
however, stems from the rise of the blood-lymph 
barrier in fever. 

In view of the fact that Mg is the main in- 
tracellular cation after K, the elevation of its level 
after short-term fever probably resulted from an 
accelerated Mg output from the cell due to an 
increase of the membrane permeability, because it 
is known that the Mg-phospholipids complex in 
cell membranes fixes them and lowers their fluid- 
ity and permeability. We think that the lymphatic 
system plays a significant role in Mg transport, 
this being confirmed by the greater increase of its 

concentration in the lymph as compared to the 
blood in prolonged FR. On the other hand, a 
deficiency of Mg in the cell leads to the loss of 
K and Ca, causes spasm of smooth muscles of 
organs, including coronary arteries, and promotes 
the development of arrhythmia. Unlike Ca ions, 
Mg activates acetylcholine hydrolysis by cholinest- 
erase, whereby the excitability of nerve endings is 
inhibited and the muscles relax [6,10]. All the Mg 
effects mentioned above may contribute to the de- 
velopment of pathogenetic changes in organs and 
tissues in FR. 

The mechanism of Ca dynamics in the lymph 
and blood in FR is probably as follows. It is 
known that the Ca level can rise due to ionizing 
forms as a result of the action of catecholamines 
[9]. Via adenylate cyclase activation catecholamines 
increase cAMP production, intensifying the trans- 
membrane flow of Ca and boosting Ca metabolism 
in subcellular membranes [11]. At the same time, 
the activity of sympathetic neurons rises, and the 
processes of biosynthesis, release, and metabolism 
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of catecholamines are intensified in FR [2]. In 
view of the facts outlined, an increase of the Ca 
content in the body fluids would be expected after 
just one pyrogenal injection. But an increment was 
obtained only in the blood and not in the lymph. 
This apparent discrepancy may be explained by the 
fact that Ca is able to accumulate in lymph nodes 
which is significant in pathology for the mainte- 
nance of its constant level in the body fluids [7]. 
Moreover, the glucocorticoids released in FR prob- 
ably delay intestinal Ca absorption stimulated by 
vitamin D [9]. 

Along with this, we assume that the factors 
promoting the rise of the lymph and blood Ca 
content dominate in prolonged FR. Since in the 
organism Ca is in the protein-bound state [9], its 
rise in FR may be due to a decrease of the Ca- 
binding capacity of the plasma proteins as well. 
There is reason to think that a marked increase 
of Ca concentration in the lymph during FR is 
observed due to a stepped-up transport function of 
the lymph system for it. Thus, in the course of 
FR the lymph system plays a key role in the 
redistribution of electrolytes in the body fluids. It 
may be assumed that the lymph nodes situated 
along the lymph route play an important role in 
the accumula t ion  and release of electrolytes,  

thereby equalizing their content in the body flu- 
ids in FR. 

i:lg.g~g.l~lCg.$ 
1. D. P. Bondarev and N. B. Kozlov, Vopr. Med. Khim., No 

5, 87-91 (1988). 
2. V. N. Gurin, A. S. Dmitriev, D. M. Golub, et. al. 

(Eds.), The Autonomic Nervous System in the Regulation 
of Function [in Russian], Minsk (1989). 

3. M. A. Et-zin, V. E. Volkov, and M. M. Minnebaev, i n :  
Regulatory Mechanisms of Vital Activity of the Organism 
in Pathology~ Synopses of Reports, Fifth All-Union Con- 
gress of Pathophysiologists [in Russian], Baku (1970), pp. 
223-224. 

4. V. F. Zhalko-Titarenko, Water-Electrolyte Metabolism and 
Acid-Base Balance in Health and Pathology [in Russian], 
Kiev (1989). 

5. M. M. Minnebaev and F. I. Mukhutdinova, Byull. Eksp. 
BioL Med., 105, N~- 3, 284-286 (1988). 

6. Yu. I. Moskalev, Mineral Metabolism [in Russian], Mos- 
cow (1985). 

7. Zh. B.Nil'dibaeva, O. V. Devyatkina, T. V. Antonova, et 
aL, The Influence of Chemical and Physical Factors of the 
Environment on the Organism [in Russian], Alma-Ata 
(1988), pp. 107-110. 

8. S. N. Orlov, Usp. Sort. Biol.,lO0, N_o2 (5), 203-218 (1985). 
9. V. D. Romanertko, Physiology of Calcium Metabolism [in 

Russian], Kiev (1975). 
I0. G. Spath, Wien. Med. Wschr., 1138, No 15-16, 382-415 

(1988). 
11. S. Tomlinson,  S. McNeil, and B. L. Brown, Clin. 

Endocrinol., 23, N ~ 5, 595-610 (1985). 


