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Abstract
The mono- and polyunsaturated fatty acids are essential for the body, being involved in diverse metabolic processes. They can be found especially in the vegetal oils and fish oil in variable proportions. In the present study we took into study the extra-virgin olive oil. 

We developed a transesterification method with methanol, of the extra-virgin olive oil, and obtained the correspoding methylic esthers. On these we made preliminary pharmaco-toxicological  studies and we determined the influence on some biochemical parameters, glicemy, total plasmatic lipids, cholesterolemy, non proteic nitrogen compounds and the activity of the plasmatic transaminases compared with the extra-virgin olive oil. The olive oil has no toxicity and the methylic esters of the fatty acids have a low toxicity.

The lipemy decreases after the treament with the methylic esters of the fatty acids with 12.24% and for the extra-virgin olive oil with 14.90%. The cholesterolemy decreases with 12.89% for the methylic esters and with 11.46% for the olive oil. The plasmatic triglycerides decrease with 14.5% for the methylic esthers and with 11.6% for the olive oil.

The non-proteic nitrogen compounds, urea, creatinine, uric acid, have moderate decreases under the influence of the methylic esters of the fatty acids and of the olive oil. 

Rezumat
Acizii graşi mono şi polinesaturaţi sunt esenţiali pentru organism, fiind implicaţi în diverse procese metabolice. Aceştia se găsesc în special în uleiurile vegetale şi uleiul de peşte în proporţii variabile. 

În lucrarea de faţă am luat în studiu uleiul de măsline.

S-a elaborat un procedeu de transesterificare cu metanol a uleiului extra-virgin de măsline, obţinându-se esterii metilici corespunzători. Asupra acestora s-au efectuat studii farmaco-toxicologice preliminare şi s-a urmărit influenţa asupra unor parametri biochimici: glicemie, lipide totale serice, colesterolemie, compuşi azotaţi neproteici şi activitatea transaminazelor serice, comparativ cu uleiul de măsline extra-virgin.

Uleiul de măsline nu prezintă toxicitate iar esterii metilici ai acizilor graşi au o toxicitate redusă. 

Lipemia scade în urma tratamentului cu esterii metilici ai acizilor graşi din uleiul de măsline cu 12,24% iar pentru uleiul de măsline extra-virgin cu 14,90%. Colesterolemia scade cu 12,89% pentru esterii metilici şi cu 11,46% pentru uleiul de măsline. Trigliceridele serice scad cu 14,5% pentru esterii metilici şi cu 11,6% pentru uleiul de măsline.

Compuşii azotaţi neproteici, uree, creatinină, acid uric prezintă scăderi moderate sub influenţa esterilor metilici ai acizilor graşi şi a uleiului de măsline.

Activitatea transaminazelor serice şi glicemia nu se modifică semnificativ sub influenţa esterilor metilici ai acizilor graşi şi a uleiului de măsline.

· methylic esters of the faty acids from olive oil

· extra-virgin olive oil

· biochemical parameters

INTRODUCTION

Studies on the food regimen within the mediteranean area demonstrate a low degenerative diseases mortality. The cardiovascular diseases percentage, colorectal and breast cancer is 50% lower in Greece compared to USA. This is explained by the mediteranean diet that became the model out of which all the nutritive recomandations were made further on. The mediteranean diet is based on olive oil as a principal fat source, more vegetables and fruits and more fish and seafood. 

The extra-virgin olive oil is obtained from mature fruits of the Olea europea L species, by cold pressure and centrifugation.

The olive oil is rich in fatty acids, especially mono-unsaturated and poli-unsaturated, as glicerids [4]. Taking into account this fact we ellaborated a technology of transformation the fatty acids through a gentle transesterification reaction with methanol in the corresponding esters. In the present paper we investigated the eventual changes produced on the biochemical parameters by the methylic esters of the fatty acids from the olive oil, compared to the olive oil.

MATERIALS AND METHODS

Determination of the acute toxicity

We took into study groups of 20 white mice, both sexes, weighting 22±2 g that were treated with increasing doses of methylic esters of the fatty acids from the olive oil and olive oil. Each group was observed on a daily basis during 14 days measuring the, body weight evaluating the motor behavior and the external aspect – fur, mucosities.

The lethal dose (50%), LD50 was calculated using the graphical method – regression chart [5]. The determinations were made compared with a group of mice treated with sunflower oil.

Action on the biochemical parameters

We used groups of 8-10 white male Wistar rats, weighting 200±10 g. The treatment was made with the methylic esters in dose of 75 mg/kg body weight (bw) animal –LD50/50 and with olive oil 0.5 ml/100 g animal, during 7 days. A group was the control receiving NaCl solution 0.9% in a dose of 0.5 mL/100 g animal body weight.

Two hours after the last administration the animals were sacrificed after chloroform anaesthesia, the blood was sampled and the serum sepparated and centrifuged, for the determination of the biochemical parameters.

The determination of the glycemia was made using the Cormay method [6].

The determination of the total lipids, total cholesterol, LDL - cholesterol, HDL-cholesterol and plasmatic triglycerides was made using the Cormay method [5].

The action on the non-proteic nitrogen compounds was also made using the Cormay method, the plasmatic transaminases activity was evaluated using by the enzymatic method [6].

For each parameter we made 8 determinations; the statistical interpretation of the results was made using Student “t” test [7].

RESULTS AND DISCUSSION
Determination of the acute toxicity

Based on the obtained results, we can affirm that the olive oil has no toxicity. The olive oil didn’t produce any mortality on rats, administered in doses of 1 ml, 5 ml and 10 ml/kg body weight (bw). The LD50 for the methylic esters of the fatty acids from the olive oil is 3750 mg/kg bw orally.

According to the literature data [5] we can affirm that the methylic esters of the fatty acids from the extra-virgin olive oil have a low toxicity

The action on the biochemical parameters

The glycemia wasn’t significantly modified after the treatment of the animals with the methylic esters of the fatty acids and with the olive oil (Table I, Figure 1), which demonstrates that they do not influence the pancreatic function and do not inhibit the activity of the enzymes that have a role in the polysaccharides hydrolysis. 

Table I 

The action of the methylic esters from the extra-virgin olive oil (Oleum olivae) on the glycemia in rats 

	Tested product
	Dose
	Glycemia mg/dL

x±S.D.
	Effect %
	p/control

	Controls
	-
	81.2±6.4
	-
	-

	Olive oil
	0.5 ml/100g bw
	80.1±7.3
	-1.35
	NS

	Olive oil methylic esters
	0.25 ml/100g bw
	82.9±9.1
	+2.09
	NS

	Sunflower oil
	0.5 ml/100g bw
	83.4±8.5
	+2.70
	NS


x±S.D. = mean ± standard deviation

NS = statistically unsignificant
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Figure 1

The action of the methylic esters from the extra-virgin olive oil

(Oleum olivae) on the glycemia in rats

The total lipids decreased moderately under the action of the methylic esters, with 12.24% and with 14.90% for the olive oil. The cholesterolemy decreased with 12.89% for the methylic esters and with 13.01% for the olive oil. The LDL – cholesterol decreased with moderate values of 9.39% for the olive oil (Table II and III, fig. 2).
Table II

The action of the methylic esters from the

extra-virgin olive oil (Oleum olivae) on the plasmatic lipids

	Tested product


	Dose 
	Total plasmatic lipids mg/dL
	Cholesterolemy mg/dL

	
	
	x±S.D.
	Effect %
	p
	x±S.D.
	Effect %
	p

	Controls
	-
	218.10±20.2
	-
	-
	72.20±6.8
	-
	-

	Olive oil
	0.5 ml/100g bw
	185.6±19.8
	-14.90
	p<0.05
	62.8±7.1
	-13.01
	p<0.02

	Olive oil methylic esters
	75 mg/kgbw orally
	191.4±19.8
	-12.24
	p<0.05
	64.1±5.5
	-12.89
	p<0.03

	Sunflower oil
	0.5 ml/100g bw
	219.5±23
	-
	NS
	73.3±6.9
	+1.52
	NS


Table III
The action of the methylic esters from the
extra-virgin olive oil (Oleum olivae) on the plasmatic lipids

	Tested product


	Dose
	LDL-c mg/dL
	HDL-c mg/dL
	Plasmatic triglycerides mg/dL

	
	
	x±S.D.
	Effect %
	p
	x±S.D.
	Effect %
	p
	x±S.D.
	Effect %
	p

	Controls
	-
	53.2±4.9
	-
	
	57.30±3.9
	-
	-
	48.8±5.1
	-
	-

	Olive oil
	0.5 ml/100g bw
	47.1±4.4
	-11.46
	p<0.01
	40.4±3.6
	+8.31
	p<0.05
	43.1±3.8
	-11.68
	p<0.05

	Olive oil methylic esters
	75 mg/kgbw orally


	48.2±4.6
	-9.39
	p<0.05
	39.6±3.1
	+6.16
	NS
	41.5±3.8
	-14.95
	p<0.05

	Sunflower oil
	0.5 ml/100g bw
	55.3±4.6
	+4.01
	NS
	36.9±3.2
	-
	NS
	51.5±4.3
	5.53
	NS
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Figure 2
The action of the methylic esters from the extra-virgin olive oil

(Oleum olivae) on the plasmatic lipids

The non proteic nitrogen substances, blood urea nitrogen (BUN), serum creatinine and uric acid weren’t significantly modified after the treatment with the methylic esters, which demonstrates that they do not influence the hepatic and renal function (Table IV, fig. 3).
Table IV 

The action of the methylic esters from the extra-virgin

olive oil (Oleum olivae) on the non-proteic nitrogen compounds  in rats 

	Tested product


	Dose 
	Blood urea mg/dL
	Creatinine mg/dL
	Uric acid  mg/dL

	
	
	
	x±S.D.
	Effect %
	x±S.D.
	Effect %
	x±S.D.
	Effect %

	Controls
	-
	-
	35.50±3.8
	-
	1.1±0.2
	-
	3.78±0.4
	-

	Olive oil 
	0.5 ml/100g 
	
	30.90±2.7
	-12.96
	0.99±0.01
	-10
	3.90±0.5
	3.17

	
	
	p/m
	p<0.05
	
	p<0.02
	
	p<0.05
	

	Olive oil methylic esters
	75 mg/bw orally
	
	34.80±4.6
	0
	0.98±0.05
	-10.9
	3.80±0.36
	0

	
	
	p/m
	p<0.05
	
	p<0.018
	
	p<0.05
	

	Sunflower oil
	0.5 ml/100g 
	
	36.20±4.1
	1.97
	1.18±0.15
	+7.27
	3.94±0.48
	4.23

	
	
	p/m
	NS
	
	p<0.05
	
	NS
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Figure 3

The action of the methylic esters from the extra-virgin olive oil (Oleum olivae) on the non-proteic nitrogen compounds in rats

The plasmatic transaminases activity was not modified significantly, neither by the methylic esters of the olive oil, nor by the olive oil, demonstrating that these compounds do not harm the hepatocytes. (Table V, fig .4).
Table V
 The action of the methylic esters from the extra-virgin

olive oil (Oleum olivae) on the plasmatic transaminases in rats 

	Tested product


	Dose 
	AST U/L
	ALT U/L

	
	
	x±S.D.
	Effect %
	p
	x±S.D.
	Effect %
	p

	Controls
	-
	58.4±5.1
	-
	-
	42.3±5.1
	-
	-

	Olive oil
	0.5 ml/100g bw
	57.1±4.8
	-2.26
	NS
	40,24,8
	-4.96
	p<0.01

	Olive oil methylic esters
	75 mg/kgbw orally
	59.6±6.1
	2.05
	p<0.05
	44.1±3.9
	4.25
	p<0.05

	Sunflower oil
	0.5 ml/100g bw
	59.2±5.2
	1.36
	NS
	43.2±4.3
	2.12
	NS


x±S.D. = mean ± standard deviation

NS = statistically unsignificantly 
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Figure 4
The action of the methylic esthers from the extra-virgin olive oil

on the plasmatic transaminases in rats

CONCLUSIONS

By a gentle trans-esterification with methanol were obtained the methylic esters of the fatty acids from the extra-virgin olive oil. The extra-virgin olive oil has no toxicity and the methylic esters of the fatty acids from the extra-virgin olive oil have a low toxicity (LD50 =3750 mg/kg bw orally)

The tested products decrease moderately the lipemy, cholesterolemy, plasmatic triglycerides and the LDL-cholesterol.

The non-proteic nitrogen compounds, urea, creatinine and uric acid have moderate decrease under the influence of the methylic esters from the olive oil and  of the olive oil.
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