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activity in vitro and the inhibition of lipid peroxidation in animal 
model of tissue injury caused by ethanol. 

Material and methods 

Plant Material  

The stems of Rhamnus sphaerosperma var. pubescens were 
collected in Curitiba-PR, in May 2011. The botanical identification 
was performed in Municipal Botanical Museum of Curitiba, Paraná. 
The voucher specimen was deposited under the number 243989. 

Extraction and isolation 

The dried plant material (2Kg) was submitted to ethanol extraction 
in Soxhlet apparatus modified. The crude ethanolic extract 
obtained was concentrated and subjected to liquid-liquid 
partitioning with hexane, chloroform and ethyl acetate. The hexane 
fraction was subjected to purification by chromatography on silica 
column (silica 60 Merck 0.063-0.200mm) with hexane, ethyl 
acetate and methanol. A crystalline sample was obtained. This 
sample was analyzed by nuclear magnetic resonance 
spectroscopy (NMR) of1H and13C.  

Phosphomolibdenum spectrophotometric method 

This analysis evaluates the antioxidant capacity of both Lipophilic 
and hydrophilic components. The fractions and ethanol extracts of 
stems were submitted to the Phosphomolibdenum 
spectrophotometric method, at a concentration of 200μg/mL. The 
antioxidant capacity of the samples was expressed in relative 
antioxidant activity (RAA) regarding rutin[6,7]. 

Determination of the inhibition of lipid peroxidation in 
vitro  

This system evaluates the potential of different samples in 
inhibiting lipid peroxidation process. As source of lipids was used 
the gem of an egg, diluted to a concentration of 5% (w/v), in 
sodium dodecyl sulfate solution(0.55%). Then 0.5 mL of this 
solution of lipids was placed in contact with samples or standard 
butyl hydroxyl toluene (0.1mL, final concentration of  70μg/mL), the 
oxidizing agent 2,2Ê-azo-bis-2-amidinopropanochloride (50μL, 
0.035M), 20% acetic acid (1.5mL, pH 3.5), distilled water (0.4mL) 
and After, the thiobarbituric acid (1.5mL, 0.4%).The reaction was 
carried out at 95oC for 60 minutes. The organic phase was 
extracted with butanol (1.5mL) and the absorbance was read at 
532nm in UV-Spectrophotometer Shimadzu® 1601[8]. 

Determination of the inhibition of lipid peroxidation in 
vivo 

The determination of lipid peroxidation index was held in stomachs 
injured by the administration of absolute ethanol, of animals 
previously treated with crude ethanolic extract through the 
quantification of thiobarbituric acid reactive species. 

Were used rats (Rattusnorvegicus, Wistar) adults, females, 
weighing between 150g and 300g (Protocol approved by the Ethics 
Committee of PUCPR,CEUA number 700).The animals (n=8) were 
fasted for 6 hours, with free access to water. The ethanolic extract 
of the stem was administered orally (gavage) in doses of 20, 100 
and 500 mg/Kg, absolute ethanol (0.5ml) was also administered 
orally one hour after extract administration. The control group was 
treated with sodium chloride 0.9% (0.1mL/100 g).After an hour of 
administration of ethanol, the animals were killed with ketamine 
and xylasina and stomachs removed, weighed and homogenized 
with potassium phosphate buffer (200mM, pH 6.5). This 
homogenate (1500øl) was diluted in potassium chloride 
(500øl,0.15M). After that, sodium dodecyl sulfate (0.2mL, 8.1% 
w/v); acetic acid (1,5ml, 20%, pH 3.5) and thiobarbituric acid 
(1.5mL, 0.8% w/v) were added. The reaction was carried out at 
95oC for 60 minutes. And the organic phase was extracted with 
butanol (2.0mL) and the absorbance was read at 532nm in UV-
Spectrophotometer Shimadzu® 1601. The results were expressed 
in respect of the amount of protein present in the sample[9,10]. 

Statistical analyses 

Statistical analysis of the results were carried out through the 
evaluation of variance ANOVA followed by analysis of difference by 
Tukey test (using the software Statística 5.1). 

Results  

Identification of phytosterols  

The identification of the substances was accomplished through the 
comparison of NMR data of literature[11]. 
NMR analysis of the sample, in CDCl3, 200 MHz, showed the 
mixture of stigmasterol and sitosterol, both classified as 
phytosterols. The signs in 140.75 and 121.72 indicate the double 
bond between carbons C-5 and C-6 of both steroids. The double 
bond between C-22 and C-23, characteristic of stigmasterol, was 
identified by the signs 138.32 and 129,26. There was even a sign 
in 71.79, attributed to carbon C-3 of both sterols. 
Stigmasterol: 13C NMR (200 MHz, CDCl3)  in ppm: 37.23(C
1);31.88 (C 2);71.79 (C 3); 42.28 (C 4);140.75 (C 5);121.72 (C
6);31.88 (C 7);31.88 (C 8);50.11 (C 9);36.49 (C 10);21.06 (C
11);39.75 (C 12);42.28 (C 13);56.75 (C 14);24.29 (C 15);29.23 
(C 16);56.03 (C 17);12.23 (C 18);19.38 (C 19);40.48(C
20);21.06(C 21);138.32(C 22);129.26(C 23);51.22 (C 24);31.63 
(C 25);21.20 (C 26);19.01(C 27);25.39(C 28);12.23(C 29). 
Sitosterol: 13C NMR (200 MHz, CDCl3)  in ppm: 37.23 (C 1); 
31.88 (C 2); 71.79(C 3);42.28(C 4); 140.75(C 5); 121.72(C 6); 
31.63(C 7); 31.63(C 8); 50.11(C 9); 36.49 (C 10); 21.06 (C 11); 
39.75 (C 12); 42.28 (C 13); 56.75 (C 14); 24.29 (C 15);  
28.23(C 16);56.03 (C 17); 11.84 (C 18); 19.38 (C 19); 36.13 (C
20); 18.73 (C 21);  33.92(C 22); 26.04 (C 23); 45.81 (C 24); 
29.12 (C 25); 19.80 (C 26); 19.01 (C 27); 23.04 (C 28); 12.23 
(C 29). 
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