Influence of brown seaweed on selected parameters of non-specific immunity in sheep
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Abstract - The aim of the experiment was to test the immunomodulation effect of brown seaweed on nonspecific blood parameters of immunity in Sumava sheep. The preparation was given to two groups of six-months-old sheep for 225 days. Average values of blood parameters in the experimental and control group: phagocytic activity of neutrophils – 85.88% and 85.94%, bactericidity of blood 55.59% and 67.67%, respectively. There were no statistically significant differences between groups.
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Introduction

The brown seaweed contains alginic acids, the most important immunostimulative substances. Numerous experiments have been conducted to prove that alginic acids were able to intensify the immune response. The results were obtained in experiments on cattle, horses, fish, birds, mice and on humans (Gradl and Maurer 2000, Gradl 2003, Saker et al. 2004). The immunomodulation effect of alginic acids is specifically bound primarily to lymphocytes as immuno-competent cells. A higher supply of oxygen to lymphocytes leads to faster growth and better reproduction. A higher count of lymphocytes means better antibody-mediated immune response and cell-mediated immune response (Stark and Liotta, 1978, Gradl and Tillinghast, 1985, Allen et al., 2001, Saker et al., 2004).

Material and methods

In this experiment eight six-months-old sheep were used from June to January. The sheep were housed in two groups (experimental and control) in an experimental sheep-fold.


Blood samples were collected in the morning and in the afternoon from the vena jugularis using disposable needles and test tubes with heparin, and they were stored at a constant temperature.
Table 1. Composition of the diet [grams per sheep/day]

	Feed
	Group

	
	Experimental
	Control

	Hay 
	1200
	1200

	Oat (scarp)
	140x
	140

	Lucerne 
	100
	100

	NaCl
	15
	15

	Mineral additives (Trewit)*
	20
	20


*composed of: Na 20%, Ca 7%, P 5%, Mg 6% and Se 22 mg.kg-1

 x scarped oat supplemented with 0.05% brown seaweed (Elo Macro by Sabine Maurer GmbH)


The phagocytic activity of neutrophils was determined by a microscopic method from blood smears stained according to Pappenheim. Blood bactericidity was determined by the method according to Procházková et al. (1992).


Data on the phagocytic activity of neutrophils and bactericidity of blood were statistically processed using Student’s t-test.

Results and discussion

According to Toman et al. (2000) the phagocytic activity of neutrophils was in the range of physiological standards for the whole time of the experiment. There were no statistically significant differences between groups because the means of the groups were so close and standard deviations reached a high level.

The bacteriocidity of the blood was characterised by large variations of the measured values that were inside and sometimes outside the physiological standard. In these parameters no statistically significant differences between the experimental and control group were found.

Table 2. Phagocytic activity of neutrophils (Ph) and bactericidity of blood – Staphylococcus aureus (SA) and Candida albicans (CA) 

	Para-

meters
	16.6.
	14.7.
	25.8.
	2.12.
	26.1.

	E-Ph
	85.7 (7.5)


	86.2

(3.3)
	90.4

(4.7)
	83.8 (5.2)
	84.6

	E-SA
	62.4 (26.8)


	70.9

(13.4)
	46.1

(16.9)
	46.1

(16.8)
	145.0

(18.2)

	E-CA
	36.8 (7.4)


	57.4

(5.7)
	42.6

(12.2)
	42.6

(12.2)
	98.5

(12.8)

	C- Ph
	73.1 (14.2) 


	90.4

(3.1)
	90.9

(5.4)
	82.3

(2.0)
	95.5

(5.9)

	C-SA
	166.9 

(162)


	130.7

(65.3)
	66.9

(17.9)
	66.9

(17.9)
	285.7

(83.0)

	C-CA
	37.6 (18.4)
	63.4

(19.8)
	57.6

(8.4)
	57.6

(8.4)
	122.2

(16.8)


*) E= Experimental, C= Control.

**) All values are presented as means and standard deviations 

Conclusions

In this experiment no statistically significant differences between the control and experimental group were found out. In the next experiment it will be necessary to use specific and functional parameters of immunity.
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