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Laminaria saccharina E X T R A C T  L E N G T H E N S  SURVIVAL O F  M I C E  

D U R I N G  A C U T E  E X P O S U R E  T O  C O L D  

Yu. V. Drozd, S. V. Bondarenko, V. V. Yasnetsov, S. G. Batrakov, 

O. G. Sakandelidze, and V. S. Shashk o v  UDC 616-001.18-036.11-092.9-085.322:582 272.462-036.8 

KEY WORDS: exposure to cold; survival rate. 

Hypothermia in man is a widespread pathological process which in some occupations occurs on a massive scale [1-5]. 

Under the conditions of the Arctic, Antarctica, and the Far North, even the warmest clothing can maintain a positive heat 

balance in an ambient temperature of below --12~ only for a strictly limited time [1, 3, 9]. Attempts at pharmacologic correc- 

tion of cooling have been limited in number, and have included administration of sodium bicarbonate in order to counter 

cold-induce acidosis [8], vitamin C and protein--vitamin concentrates [3], and sydnocarb with glutamic acid [2]. However, we 

know that animals living in the polar region, the tundra, and the Arctic Ocean have developed in the course of evolution a 

combination of protective reactions and adaptive substances, regulating resistance to exposure to cold [1, 5]. These substances 

include natural antifreezes, which are glycoproteins and glycolipids, that enable Arctic fishes to exist with a blood temperature of 

--2.2~ [9]. 
The aim of this investigation was to look for agents against hypothermia among preparations isolated from Laminaria 

saccharina, caught in the Barents Sea. 

EXPERIMENTAL METHOD 

Experiments were carried out on 100 (CBA x C57BL/6)F 1 mice, divided into five groups with 20 in each group. The 

pharmacologic agents were injected intraperitoneally 30 min before the experiment began, dissolved in 0.1 ml. The model of 

acute hypothermia consisted of placing the animals in plastic cages measuring 8 x 8 x 8 cm, which were placed in the Minsk-18 

cold chamber at --18~ Every 15 min the number of animals dying in each group was noted. The preparation isolated from 

Laminaria saccharina (LSP) was the batch end product obtained on crystallization of mannitol from the aqueous solution 

remaining after distillation of ethyl alcohol from an extract Of Laminaria saccharina. The LSP was a brown opaque liquid with 

density 1.28-1.40, pH 3.5-5.0, and containing 40-60% of dry substance. Its composition was as follows: amino acids -- asparagine 
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TABLE L 

Time of Mice Exposed to Acute Cooling (M _ m) 

Effect of Therapeutic Preparations on Survival 

Ntlrn- 

Preparation ber 
of 
ani'- 

Control (physiolo- 
gical saline) 

LSP 

Ethyl  a l c o h o l  

Sydnocarb + g l u t a -  
mic acid 

S u r v i v a l  
Dose time, min 

Per 
cent 
of 
control  

Pyrogenal 

20 0,1 ml, i,~/136,2• 100 
20 0,1ml I0 % 

i . p .  219__.21"* 161 
20 50 % 

0,1ml, i .p.119,2• 87 
20 30 1.1g -}- 159,6_7,9" 117 

+400 ~lg 
0,1 ml i . p .  

20 0, l tt~ 
0., , I  i .p .15 , . 8 •  

Legend. *p < 0.05, **p < 0.01 Compared with control 

(Student's test); i.p.) intraperitoneal injection. 

0.24%, threonine 0.45%, serine 0.21%, glutamic acid 3.94%, proline 2.26%, glycine 0.86%, alanine 9.61%, valine 0.61%, 

isoleucine 0.21%, leucine 0.20%, lysine 0.12%, and arginine 0.23. %; the mineral composition was: iodine up to 1 g/liter, Cu 0.1- 

0.4 �9 10 -3, Pb 0.4 �9 10 -3, Ni 0.261 �9 10 -3, Ag 8-20 �9 10 -5, Ti 3-4 �9 10 -3, Zr 1-2 - 10 -3 of the total weight of the sample. 

EXPERIMENTAL RESULTS 

It will be clear from Table 1 that LSP was the most effective agent as regards increasing the survival time of the animals, 

and superior to sydnocarb with glutamic acid, which in experiments on volunteers in an analogous dose per kilogram body 

weight, increased the length of stay in cold water from 6 to 20 h [2]. Preparations increasing basal metabolism, namely ethyl 

alcohol and pyrogenal, were either ineffective or had only a weak protective action respectively. 

In view of these findings, the further search for new and even more effective preparations against freezing in the organs 
of Arctic animals and plants is interesting. 
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