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Abstract 

 The aim of this study was to obtain selective fractions with high-content in magnesium, 
calcium, zinc and chromium from Lavandula angustifolia Mill., Melissa officinalis L. si Achillea 
millefolium L. and to assess their myorelaxant effect in vivo. 

 From 100g vegetal material of each species, there were obtained: 9,5g selective fraction from 
Lavandulae flos containing 4253,8 ppm magnesium, 2136,5 ppm calcium, 106,27 ppm zinc and 7,08 
ppm chromium; 10g selective fraction from Melissae folium containing 4813,0 ppm magnesium, 
5783,3 ppm calcium, 130,74 ppm zinc and  5,64 ppm chromium and 7g selective fraction from 
Millefolii flos containing 8331,1 ppm magnesium, 2318,0 ppm calcium, 183,4 ppm zinc and 6,08 ppm 
chromium.  

 The pharmacological assay using grip strength test revealed that all selective fractions exhibit 
obvious sedative (myorelaxant) effect, although a correlation between the amount of magnesium, 
calcium, zinc and chromium administrated to animals and myorelaxant activity cannot be established. 
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Introduction 
 
 In a previous research we showed the results regarding the sedative activity of some 
selective vegetal fractions containing flavones, polyphenolcarboxylic acids, polysaccharides 
and triterpenic compounds (S. COLCERU-MIHUL & al [1]). 
 Minerals like calcium, magnesium, zinc and chromium are essential for good 
functioning of CNS. Their deficiencies cause severe metabolic diseases; in diseases like 
Alzheimer, depressions, epilepsy, the equilibrium is reestablished by dietary supplementation 
of these elements, and in disorders like anxiety and insomnia some symptoms could be 
reversed. Some of these substances are beneficial in antistress therapy, diminishing the 
damages that this disorder creates to modern society. 
 Calcium has anxiolytic activity in a dose of 500-1500mg/day, and also anti-insomnia 
and antistress effects. In depressive disorders, the treatment is effective in about 70% of cases 
and requires monthly therapy. Deregulation of calcium ions concentration inside and outside 
the cells and decreased activity of calcium dependent ATPase stimulate tricarboxylic acid 
cycle and oxidative phosphorylation. This process correlates with overproduction of reactive 
oxygen species, neuron apoptosis and necrosis (P. GALECKI & al. [2]). 
 Calcium-triggered fusion of synaptic vesicles and neurotransmitter release are 
fundamental signaling steps in the central nervous system (R. SCHNEGGENBURGER & al. 
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[3]) and this cooperation between calcium ions in triggering vesicle fusion, make fast synaptic 
transmission very sensitive to modulation by changes in local calcium level (R. 
SCHNEGGENBURGER & al. [4]). In Alzheimer, calcium inhibits premature neuronal death 
by modulation of the factors responsible for this process (R. CACABELOS & al. [5]). 
 Magnesium has important functions in the majority of metabolic pathways, in redox 
processes and ionic regulation (J. BOURRE [6]). A tight regulation of the intracellular free 
Mg2+ concentration in neurons and glial cells is crucial for maintaining the functions of 
central nervous systems (D. GÜNZEL & al. [7]). A dose of 750mg/ day of magnesium has 
anxiolytic and antistress effects and a dose of 400mg/ day has a myorelaxant effect. 
 Zinc participates in enzymatic mechanisms involved in the protection against free 
radical, toxic derivatives of the oxygen, and also in taste perception (J. BOURRE & al. [6]). 
This microelement has also anticonvulsant effect in experiment on whole animals or brain 
slices. If neuronal death is caused by ischemia, seizures or traumatic head injury, simple 
chelation of the extracellular zinc before or after the injury protects neurons by 85% 
compared to the unprotected control situation. Zinc deficiency could initiate apoptosis in 
some cells and cellular models, but the administration of this element delays the process. The 
implications of a possible stress modulation of zinc storage and zinc release is under study (J. 
FREDERICKSON & al. [8]).  Zinc deficiency impairs voltage-gated calcium channels and 
glutamate-dependent channels function in cortex synaptic membranes (J. BROWNING & al. 
[9]). It was established that 50mg zinc / day has anti-Alzheimer effect and 100mg zinc / day is 
antiepileptic. 
 Dietary chromium is effective in depression treatment and insulin uptake and also it 
increases tryptophan bioavailability in central nervous system and induces norepinephrine 
eliberation (M. MCLEOD & al. [10]). In a study that presents the effects of chromium-
picolinate administration in diabetes and obesity, the antidepressant effect of this element is 
confirmed (M. FRANKLIN & al. [11]). A dose of 200μg chromium/ day is effective against 
fatigue and has a tonic effect. In atipic depression, 600μg elemental chromium is capable to 
regulate the appetite and the affinity to carbohydrates (J. DOCHERTY & al. [12]). 
 The aim of this paper was to establish a potential relationship between miorelaxant 
activity of some selective fractions obtained by processing three vegetal species - Lavandula 
angustifolia Mill., Melissa officinalis L. si Achillea millefollium L.– and their content in 
calcium, magnesium, zinc and chromium. 
 
Matherials and methods 
 
 Vegetal material consists in Lavandula angustifolia Mill. and Achillea millefollium L. 
flowers (Lavandulae flos and Millefolii flos) and in Melissa officinalis L. leaves (Melissae 
folium). 
 Extraction method 
 Selective fractions were obtained by a method (Figure I) based on active principles 
extraction from each species with 50% ethyl alcohol (vegetal material/ solvent rate - 1/15 
m/v) at 82-85°C, under continuous stirring for one hour, followed by active principles 
extraction from the wet vegetal material with ethylic alcohol (vegetal material/ solvent rate - 
1/15 m/v) at 77-78°C under continuous stirring for one hour. After filtration, the 
hydroalcoholic solution was concentrated under reduced pressure (72-74 mmHg) resulting an 
aqueous extract (vegetal material/solvent rate - 1/0,5 m/v) and the alcoholic extractive 
solution was also concentrated under reduced pressure (72-74 mmHg), resulting an alcoholic 
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extract (vegetal material/ solvent rate -  1/3,5 m/v) .  
The two extracts – aqueous and alcoholic -were blended (aqueous extract/ alcoholic 

extract - 1/7 v/v), the precipitate was filtered, dried and grinded to obtain a fine powder. The 
selective fractions were coded as follows: F1L from Lavandulae flos, F2M from Melissae 
folium and F3A from Millefolii flos.  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
  
 
 
                       
 
 
 
 
 
 
 
 
 
  
                                      

Figure 1. Analytical method for determination of essential elements content 
  
A method was established for processing samples according to matrix types. 
 A Perkin Elmer Elan D R C-e inductively coupled plasma mass spectrometer (ICP-
MS) was used. The configuration was designed to measure trace elements in complex 
matrices. The Dynamic Reaction Cell Technology (DRC) allows that polyatomic influences 
be completely eliminated and prevents the formation of new interferences, thus ensuring the 
possibility of detection at ultra trace level, even for difficult matrices. The RF power was set 
at 1250W, the plasma gas flow at 15 l min-1, the nebulizer gas flow at 0, 96 l min-1 and the 
ion lens at 8,20 V. Specific conditions for magnesium, calcium, zinc and chromium were set. 
 Sample preparation: Powder was digested with 65% nitric acid, 30% hydrochloric acid 
and 30% hydrogen peroxide, suprapur, according to an optimum program of decomposition, 
in two steps. In order to simplify the mineralization process, we have applied the digestion 
techniques using a microwave oven (Perkin Elmer).  
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 Pharmacological method was grip strength test assessing muscular strength or 
neuromuscular function in rodents influenced by sedative drugs, muscle relaxant compounds 
or toxic agents (R. DELLA LOGGIA & al. [13], H. VOGEL & al. [14]). The test was adapted to 
accomplish the plant extracts. Male mice with an average weight of 22 g were used. The 
animals were selected for their normal reactivity (the ability to catch a horizontal thin threat or 
metallic wire suspended about 30 cm into the air with the hind limbs and to climb up within 5 
sec.). After oral administration of the extracts or standard drug - Sedocalm (25 mg/kgbw or 50 
mg/kgbw– in repeated doses), the animals were tested for their ability every 15 min. The 
animals were observed for their behavior in the cages. Because their behavior and motility in 
the cage seemed to be normal, the disturbance of the grasping reflex was considered as caused 
by central relaxation. The percentage of animals loosing the catching reflex was calculated 
and expresses the sedative action by:  
 -obvious effect: mean grasping time more than 20 sec 
 -weak effect: mean grasping time 5-20 sec 
 -absent effect: mean grasping time up to 5 sec 
 
Results and discussions 
 
 By the above mentioned extraction method, from 100g vegetal material, there were 
obtained: 
- 9,5 g selective fraction (F1L) as fine, green-brown powder with mild bitter taste and slightly 
aromatic, characteristic odor; 
- 10 g selective fraction (F2M) as fine, green-yellow powder with mild bitter taste and slightly 
aromatic, characteristic odor; 
- 7 g selective fraction (F3A) as fine, brown powder with bitter taste and slightly aromatic, 
characteristic odor. 
 The content in magnesium, calcium, zinc and chromium is showed in table 1. 
 

Table 1. Magnesium, calcium, zinc and chromium content of selective fractions 

Content    
   

Selective fraction Magnesium Calcium Zinc Chromium 

ppm 4253.8 2136.5 106.27 7.08 F1L 

% 0.4254 0.2136 0.0106 0.0007 
ppm 4813.0 5783.3 130.74 5.64 F2M 

% 0.4813 0.5783 0.0131 0.00056 
ppm 8331.1 2318.0 183.4 6.08 F3A 

% 0.8331 0.2318 0.0183 0.00061 
 These results show that all the selective fractions contain the elements in a 
considerable amount; for 1g of the vegetal product, magnesium content is 4.254-8.331mg, 
calcium content is 2.136-5.783mg, zinc content is 0.106-0.183mg and chromium content is 
0.006-0.007mg. By comparing the selective fractions, it can be observed that the selective 
fraction obtained from Achillea millefolium has the highest amount of magnesium and zinc, 
the selective fraction obtained from Melissa officinalis has the highest content in calcium and 
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the selective fraction obtained from Lavandula angustifolia has the highest content in 
chromium. 
 The amounts of these elements administered to animals for pharmacological assay in 
25mg selective fraction/ kbw and 50mg selective fraction/ kbw are showed in table 2. 

 
Table 2. Mineral amount administered in grip strength test 

Mineral amount administered/ kg body weight Selective 
fraction 

Dose of 
selective 
fraction 

 (mg/kg body 
weight) 

Magnesium 
(mg) 

Calcium 
(mg) 

Zinc 
(mg) 

Chromium 
(mg) 

25 106.345 53.400 2.650 0.175 F1L 

50 212.690 106.800 5.300 0.350 
25 120.325 144.575 3.275 0.140 F2M 

50 240.650 289.150 6.550 0.280 
25 208.275 57.958 4.575 0.152 F3A 

50 416.550 115.900 9.150 0.304 
 

 The myorelaxant effect of the selective fractions at 25mg/ kgbw and 50mg/ kgbw is 
presented in figure 2. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 2. The myorelaxant effect of the selective fractions 
 
 The pharmacological testing results of selective fractions and their content in essential 
elements like magnesium, calcium, zinc and chromium show that fractions exhibits an 
obvious myorelaxant effect but a relationship between doses (25mg/kgbw and 50mg/kgbw) 
and pharmacological activity couldn't be established. By administration of a double dose of 
Lavandula angustifolia selective fraction we obtained a mean grasping time twice larger and, 
in comparison, the same dose of Melissa officinalis selective fraction decreases mean grasping 
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time.  
 
 
 
Conclusions 
 
 From 100g vegetal material of each species there were obtained: 9,5g selective 
fraction from Lavandulae flos containing 4253,8 ppm magnesium, 2136,5 ppm calcium, 
106,27 ppm zinc and 7,08 ppm chromium; 10g selective fraction from Melissae folium 
containing  4813,0 ppm magnesium, 5783,3 ppm calcium, 130,74 ppm zinc and  5,64 ppm 
chromium and 7g selective fraction from Millefolii flos containing 8331,1 ppm magnesium, 
2318,0 ppm calcium, 183,4 ppm zinc and 6,08 ppm chromium.  
 The pharmacological assay revealed that although microelements contribute to 
myorelaxant effect of selective fractions, a correlation between the amount of microelements 
administered to animals and myorelaxant activity cannot be established. 
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