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The Potential Effect of Flaxseed on Female Postmenopausal Rats 
  

*Hala F. Osman, Samia K. Yousef Ayad and Amal Abdel-Aziz El-Mahdy 
 Radioisotopes Department, Nuclear Research Center, Atomic Energy Authority, Egypt 

*hala1fawzy@gmail.com 
  
Abstract: Phytoestrogens are plant compounds with estrogen-like biological activity. Phytoestrogen 
intake plays a role in preventing the development of some chronic diseases attributed to ovarian 
hormone deficiency. Flaxseed is a dietary source of phytoestrogen which contain lignans. The current 
work is conducted to study the effects of supplementation of flaxseed mixed with basal daily diet 
(B.D.) on protection of cardiovascular system and alleviation of osteoporosis in female postmenopausal 
rats. Fifty female postmenopausal rats were classified to 5 groups (n=10); one group served as control 
without addition of flaxseed, three groups were assigned to consume 3 different doses of flaxseed 
mixed with B.D.( 10,15& 20g/kg.b.wt.) and last group was orally received ovestin beside B.D. for 
3months. Serum lipid profile, alkaline phosphatase (Alp), Ca++ and phosphorous (P) were assessment. 
Estradiol level and bone mineral density (BMD) were measured. The obtained results showed 
significant decrease in total cholesterol, triglycerides and LDL-cholesterol with an elevation in HDL-
cholesterol particularly at 10 and 15 g flaxseed/kg.b.wt. Elevation effect was seen in total cholesterol, 
triglycerides and HDL-cholesterol with reduction in LDL-cholesterol when ovestin was administrated 
to postmenopausal female rats. An improvement in bone-turnover as a result of mixed flaxseed to B.D. 
indicated by elevation in Alp and reduction in urinary excretion of ca and p particularly when 10g 
flaxseed added to normal diet. Very slightly beneficial effect found in BMD of femur different parts 
when flaxseed was mixed with B.D. Conclusion; 10-15g flaxseed/kg b.wt may be an effective 
alternative therapy to alleviate postmenopausal symptoms and may protect cardiovascular system by 
altering lipid profile favorably, also may improve bone-turnover with reduction in bone-fracture risk. 
Supplementation of flaxseed for more than three months may improve BMD. 
[Hala F. Osman, Samia K. Yousef Ayad and Amal Abdel-Aziz El-Mahdy. The Potential Effect of 
Flaxseed on Female Postmenopausal Rats. Nature and Science 2011;9(4):1-8]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
Key words: Osteoporosis, Hormonal replacement therapy, cardiovascular diseases, Phytoestrogen, 
Flaxseed, Lignans. 
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Estimation and Determination Correction for the Area Effect of the Sound Absorber Material 
  

M.G. El-Shaarawy1, Mohamed Abd-elbasseer2, Abd-elfattah A. Mahmoud*2, and Rabab. S. youssif2 
  

1Faculty of Science -Benha University -Department of Physics- Benha - Egypt 
2National Institute for Standards (NIS)-Department of Acoustics-Cairo-Egypt 
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*yy_abd_elfattah@yahoo.co  
  
Abstract: A method of predicting the area effect of absorbent surface with finite dimensions is 
introduced using least square fitting method. The measured value of sound absorption coefficient for 
any area of the absorbing material can be corrected to be like that of the absorption of standardized 
area. This is obtained from the estimated equations at each frequency. In order to obtain these 
corrections, some experiments are carried out in a reverberation room using different absorber materials 
with different areas such as carpet, sponge, foam and polyisoprene. 
[M.G. El-Shaarawy, Mohamed Abd-elbasseer, Abd-elfattah A. Mahmoud, and Rabab. S. youssif. 
Estimation and Determination Correction for the Area Effect of the Sound Absorber Material. 
Nature and Science 2011;9(4):9-14]. (ISSN: 1545-0740). http://www.sciencepub.net. 

Keywords: Estimation; Determination; Correction; Area Effect; Sound Absorber Material 
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The Effect of Climatic Factors on the Production and Quality of Castor Oil 
Abolfazl Alirezalu1 *, Nasrin Farhadi1, Habib Shirzad2, Saeid hazarti3 

1- Department of Horticulture, Agricultural faculty, Tarbiat Modares University, Tehran, Iran1 
2- Department of Horticulture, Agricultural faculty, Urmia University, Iran2 

3- Department of Agronomy, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran3 
a.alirezalu@gmail.com, saeid.hazrati@yahoo.com 

 Abstract: The versatile application of castor oil in different pharmaceutical, chemical, 
sanitary, cosmetic, biodiesel, and recently in food industry because of its unique physicochemical 

properties has led castor oil to be the focus of abundant research projects. In this research, the impact of 
10 different climatic conditions in Iran on the castor oil production by castor bean (Ricinus communis 
L.) from the standpoints of the quality, oil content and physicochemical properties of castor oil was 

investigated. With the analyzed oil samples, oil content, moisture content, refractive index, chlorophyll 
content, saponification value, iodine value, acid value, and peroxide value were respectively 

determined as 35%-56%, 0.3%-1.2%, 1.404-1.430, 0.02-0.4 mg Phenophytin/ kg Oil, 164-179 mg 
KOH/g Oil, 75-86 g I2/100 g Oil, 0.2-0.9 mg NaOH/g Oil, 0-0.5 meq O2/Kg Oil. Castor oils from 
various regions were significantly (p<0.05) different from the viewpoint of oil content, moisture 

content, chlorophyll content, acid value, peroxide value, saponification value, and iodine value, but 
indicated no considerable difference (p>0.05) in their refractive indices.  The plants grown under 

climatic conditions of Nur Abad region were of the highest level of oil content (56%) indicating the 
most favorable meteorological and soil physicochemical conditions in the area. From the standpoint of 

oil stability and quality, the oil from Marand, Urmia and Nazarlu were of proper conditions. The 
present research is the first report on the quality, oil content, and physicochemical properties of castor 

oil extracted from castor beans harvested in different regions in Iran. 
[Abolfazl Alirezalu, Nasrin Farhadi, Habib Shirzad, Saeid hazarti. The Effect of Climatic Factors on 
the Production and Quality of Castor Oil Nature and Science 2011;9(4):15-19]. (ISSN: 1545-0740). 
http://www.sciencepub.net. 
 Key Words: Climatic Factors, Castor bean, Oil, Production, Ricinus communis 
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Nebulization And Inhalation Therapy Versus Conventional Medication Of Feline Asthma 
  

Wael, M. Kelany1 And Haithem, A. M. , Farghali2 
 1Dept. of internal medicine, faculty of Vet. Med., Cairo University, Giza, Egypt 

2Dept. of surgery, anesthesiology and radiology, faculty of Vet. Med., Cairo University Giza, Egypt 
*wael6kelany@yahoo.com 

  
Abstract: Feline asthma syndrome is a life threatening clinical condition characterized by chronic 
inflammation of the small passageways of the lungs. Although allergens are the prime suspect in the 
cause of feline asthma, the actual cause is unproven and the condition is believed to be a result of type I 
immediate hypersensitivity reaction to inhaled allergens. Twenty two diseased and five apparently 
healthy cats were thoroughly investigated in the present study. The most common clinical presentation 
was recurrent bouts of coughing (n=13), Cyanosed mucous membranes (n= 7), open-mouth breath 
(n=7), Squatting with shoulder hunched, neck extended and rapid breathing or gasping for breath 
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(n=11), gagging up foamy mucous (n=3) and exercise intolerance (n=17). Seventeen cats underwent 
chest radiography. Six cases showed no patterns neither bronchial nor interstitial, nine cases showed 
bronchial pattern, one case suffer from severe interstitial pattern and one case showed pneumothorax in 
addition to bronchial pattern. A predominant esinophilic sample was collected from only 4 cats by 
transtracheal lavage. There were minimal changes in differential white cell counts, except significant 
esinophilia. Therapeutic plan was directed initially to control asthmatic attack either by conventional 
medication by injection or nebulization by bronchodilators. Then the pet maintained on oral form of 
conventional medication or spacer, respectively. The building stone in the present study was avoidance 
of putative aeroallergens. On the basis of the data of the present cases, it would appear that the 
diagnosis of feline asthma depends largely on the clinical presentation and radiographic findings. The 
present study concluded that nebulization and inhalation therapy were more effective and rapid therapy 
than conventional medication. (n=number). 
[Wael, M. Kelany And Haithem, A. M., Farghali. Nebulization And Inhalation Therapy Versus 
Conventional Medication Of Feline Asthma. Nature and Science 2011;9(4):20-27]. (ISSN: 1545-
0740). http://www.sciencepub.net.    
Keywords: Nebulization, inhalation, conventional, radiography, feline, asthma. 
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Effect of Cadmium Pollution on Neuromorphology and Function of brain in Mice Offspring 
  

*1Hussein A. Kaoud and 2Mohey M. Mekawy 
 1Department of Veterinary Hygiene and Environmental Pollution, Faculty of Veterinary Medicine, 

Cairo University, Egypt 
 2 Department of Toxicology and Forensic Medicine, Faculty of Veterinary Medicine, Cairo University, 

Egypt. 
*ka-oud@link.net   

  
Abstract: Cadmium chloride (CdCl2) was given to Swiss-Webster pregnant female mice at the 
concentrations of (50mg/L) and (100mg/L) (w/v) respectively, in their drinking water. Treatment started 
few days before pregnancy and it continued until delivery and weaning the offspring. After the weaning 
period (22 days), all male offspring were isolated and subjected to “Standard Opponent” test at the age of 
25 days. The results of this test showed a significant and dose-dependent increase in the non-social 
behavior, such results showed a significant decline in the social behavior including naso-genital and 
naso-nasal contact, number of fights, rear, wall rear and displacement activities of the Cd exposed 
groups. Brain impairments due to the neurotoxic effect of Cd treated groups were indicated by 
histopathological investigation and neurochemichal analysis. The present prenatal Cd effects in the male 
offspring are possibly via in utero exposure and/or via mother’s milk.  
[Hussein A. Kaoud and Mohey M. Mekawy. Effect of Cadmium Pollution on Neuromorphology and 
Function of brain in Mice Offspring. Nature and Science 2011;9(4):28-35]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
Key Words:  Cadmium; Prenatal exposure; Brain impairment; Mice offspring; Behaviour. 
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Use of Medicinal Plants in the Treatment of Premenstrual Syndrome: A Review 
  

Nahid Golmakani, Samira Ebrahimzadeh Zagami 
 Instructor of Midwifery, School of  Nursing and midwifery, Mashhad University  Of Medical  Science, 

Mashhad Iran. ebrahimzadehzs@mums.ac.ir  
  
Abstract: Premenstrual syndrome is a common condition in women and includes a range of emotional, 
psychological, and physical symptoms triggered by the menstrual cycle. Complementary and 
alternative medicine use is more prevalent in the treatment of diseases, and many women use medicinal 
plants without a physician’s prescription. Modified diet and use of herbal medicine may be one 
effective method in the treatment of premenstrual syndrome. The purpose of this study was to collect 
information about medicinal plants used in the treatment of premenstrual syndrome. This review 
studied articles obtained from data bases, Pubmed, Science Direct, MD Consult, Inter Science, and Iran 
Medex from 2000-2010. Several studies and trials have shown a reduction of premenstrual syndrome 
symptoms after consumption of Hypericum perforatum, Vitex agnus castus, saffron, ginkgo, and soy 
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rather than the placebo group. Medicinal plants can be used in the treatment of premenstrual syndrome 
if certain precautions are followed. More studies are needed about these and other plants.  
[Nahid Golmakani, Samira Ebrahimzadeh Zagami. Use of Medicinal Plants in the Treatment of 
Premenstrual Syndrome: A Review. Nature and Science 2011;9(4):36-40]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
Keywords: Medicinal Plant, Premenstrual Syndrome, Treatment 
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Rain water harvesting and Artificial Recharge in Africa: Review 
Mupenzi Jean de la paix1, 2a, Li lanhai1b, Tafadzwa Lorraine Muzilikazi2c, Liu Yanfeng2d, Ge Jiwen2e 
 1Xinjiang institute of ecology and geography, Chinese academy of sciences, Key laboratory of oasis 

ecology and desert environment, 818 Beijing Road, Urumqi, Xinjiang, 830011, China 
2 School of Environmental Studies, China University of Geosciences, Wuhan, 430074, China 

a johnmupenzi@gmail.com; blilh@ms.xjb.ac.cn,c lorrainetafadzwa@yahoo.com; dliuyf@cug.edu.cn, 
ejiwenge2002@yaoo.com.cn  

  
Abstract:  The report tries to highlight the growing popularity of rainwater harvesting and artificial 
recharge in Africa in relation to increasing demands and exploration of groundwater. Several 
techniques are identified as methods for water harvesting and recharge but those associated with 
collection devices, catchment areas and conveyance systems are given more attention for example 
check dams and recharge pits. Scarcity of groundwater data and lack of awareness of groundwater 
phenomenon is still a hindrance to intensive artificial recharge projects.  
[Mupenzi, J.P., Lahai, L., Tafadzwa, L. M., Lie, Y. and Jiwen G. Rain water harvesting and 
Artificial Recharge in Africa, Nature and Science 2011;9(4):41-45]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
Key word: Groundwater, Rainwater harvesting and artificial recharge 
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A review of theoretical and experimental factors affecting rural women's economic participation 
and employment 

 
Sharareh Khodamoradi 1 and Mohammad Abedi2  

 1 Department of Agricultural Extension Education, Science and Research Branch, Islamic Azad 
University, Tehran, Iran 

2Department of Agricultural Management, Islamic Azad University, Qaemshahr Branch, Iran 
*Corresponding author: abedi114@yahoo.com 

Abstract: Macroeconomic view of employment of different aspects such as creating income, 
production and entrepreneurship, science and technology development, etc. is important, and gives the 
dignity, status and social position and a sense of confidence from the social viewpoint of man. Working 
and use of inherent forces, skills and knowledge and personal management to begin to work and to 
accomplish the activity, are not specific to particular groups. Around the world and in Iran, female 
employment, especially in rural area (which is a manifestation of participation) is not raised the issue of 
unemployment. Matter is the work with no reward. Because all the unpaid work is done that by women 
at home such as cleaning, laundry, nursery and social affairs, agriculture and livestock work and.... has 
come to account as non-economic work. While the visible part of economic can't continue to exist 
without goods and services of this invisible section of the economy. 
[Sharareh Khodamoradi and Mohammad Abedi. A review of theoretical and experimental factors 
affecting rural women's economic participation and employment. Nature and Science 
2011;9(4):46-50]. (ISSN: 1545-0740). http://www.sciencepub.net. 
Keywords: Employment, rural women, economic participation 
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Improving water availability through Watershed Management in Africa:  
A review 

  
Tafadzwa Lorraine Muzilikazi1a, Liu Yanfeng1c*, Mupenzi Jean de la paix1, 2b, Li Lanhai2d 

  
1 School of Environmental Studies, China University of Geosciences, Wuhan, 430074, China 

2Xinjiang institute of ecology and geography, Chinese academy of sciences, Key laboratory of oasis 
ecology and desert environment, 818 Beijing Road, Urumqi, Xinjiang, 830011, China 
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alorrainetafadzwa@yahoo.com; b johnmupenzi@gmail.com; c liuyf@cug.edu.cn, dlilh@ms.xjb.ac.cn  
                                                       
Abstract:  Water scarcity and how it can be availed for general purposes is highlighted in this paper in 
relation to watershed management. An overview of different African countries is done and the major 
problems identified to be causing water scarcity were land degradation, population and mismanagement 
of resources. Researches carried out in different countries however highlights that land management, 
water management and participation of locals as components of watershed management can be used in 
water productivity. In most parts of Africa rain water harvesting in conjunction with good conservation 
methods has gain popularity as a way to avail water for different purposes.  
[Tafadzwa, L.M., Liu Y., Mupenzi, J.P. and Lanhai, L. Improving water availability through 
Watershed Management in Africa Nature and Science 2011;9(4):51-56]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
Key word: Watershed Management, Water Productivity, Land and Water Management and Human 
Participation 
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Use of dielectric properties in quality measurement of agricultural products 
Mahmoud Soltani1*, Reza Alimardaniand1, Mahmoud Omid1 

1.          Department of Agricultural Machinery Engineering, Faculty of Agricultural Engineering and 
Technology, University of Tehran, Karaj, Iran 

mahmoodsoltani39@yahoo.com 
Abstract: A number of applications for capacitive sensor in agriculture have been used by different 
researchers over the past years. They measured the dielectric constant and loss factor of material which 
correlates well with certain quality factors of the products such as moisture content and ripeness. This 
paper presents an overview of various utilizations of dielectric properties in precision agriculture. 
[Mahmoud Soltani, Reza Alimardaniand, Mahmoud Omid. Use of dielectric properties in quality 
measurement of agricultural products. Nature and Science 2011;9(4):57-61]. (ISSN: 1545-0740). 
http://www.sciencepub.net. Keywords: Dielectric properties, Quality, Frequency. 
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The Influence of Soil Moisture Stress on Growth, Water Relation and Fruit Quality of Hibisicus 
sabdariffa L. Grown Within Different Soil Types. 

1Soha E. khalil  and 2Atef A.S. Abdel-Kader 
1Department of Water Relation and Field Irrigation, National Research Centre, Dokki, Cairo, Egypt 

2Department of Medicinal and Aromatic Research, Horticulture Research Institute, Giza, Cairo, Egypt 
 Corresponding author: soha_khalil2001@yahoo.com 

  
Abstract: Two pot experiments were carried out during two successive seasons 2008 and 2009. The 
experiments aimed to study the effect of different soil moisture stress levels (70%, 50% and 30% 
depletion of the available soil water) on vegetative growth, Yield, essential oil, N, P, K, protein and 
anthocyanins contents of Hibiscus subdariffa L. grown within three soil types (clay, sandy and sandy 
clay loam soils). All growth and yield attributes ,as well as, oil % were significantly increased under the 
moderate soil moisture level combined with sandy soil. Increasing soil moisture level caused an 
increase in RWC %, N, P, K, protein % and anthocyanins content, combined with mixed soil in case of 
RWC%, N, P, K, and protein % and combined with sandy soil in case of anthocyanins content. While 
opposite trend obtained for osmotic pressure. 
[Soha E. khalil  and Atef A.S. Abdel-Kader. The Influence of Soil Moisture Stress on Growth, 
Water Relation and Fruit Quality of Hibisicus sabdariffa L. Grown Within Different Soil Types. 
Nature and Science 2011;9(4):62-74]. (ISSN: 1545-0740). http://www.sciencepub.net.   
Key words: Water relation, Hibiscus subdariffa L., Different soil types, Growth, Yield, Seed quality 
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Some social factors Related to level of Environmental health Awareness in Rural Egypt 
 

Ayman Ibrahim Elkhfif  
Department of Agricultural Economics - National Research Center 

  
Abstract: The research aimed to identify the impact of some social factors in age, educational level, 
family size, the degree of cultural openness- communication, and economic level to the level of 
environmental health awareness of the respondents. In addition to identifying the most important 
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programs from which to create a clean environment conducive to increase productivity and per capita 
income, and then the advancement of society economically, and the achievement of social welfare for 
members of the rural community. The results showed that the mean scores for level of environmental 
health awareness by the respondents is estimated at 78.4 degrees of kidney estimated 1593 degrees, 
which reflects the low level of health behavior and health practices that can maintain the health of the 
individual and the environment. As it turns out; there is a significant correlation between the age 
Category, educational level, family size, level of education - communication (independent variables) 
and level of Environmental health awareness (dependent variable). Also found that about 62.7% of the 
respondents engaged in basic agriculture as a profession, while 37.3% engaged in work other than 
farming as a career major going about them at the side to work as an agricultural high school. The study 
recommended the need to work to raise the economic level and living standards of rural households, 
and interest in environmental health and dissemination of health education and environmental 
awareness among the population of the rural sector, as well as concern for the individual and the family 
environment and provide the necessary health to protect them from the face of dangers and diseases.  
[Ayman Ibrahim Elkhfif, Some social factors Related to level of Environmental health Awareness in 
Rural Egypt. Nature and Science 2011;9(4):75-81]. (ISSN: 1545-0740). http://www.sciencepub.net.  
Key words: health awareness, cultural openness - communication, Education standard, health 
Education, mass Information 
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Influence of Sewage Water Reuse Application on Soil and the Distribution of Heavy Metals 
 Ahmed A. Afifi, Kh. M. Abd Elraheem and Refat A. Yossef 

 Soils and Water Use Dept., Agricultural and Biological Research Division National Research Centre, 
Dokki, Giza, Egypt 

a.afifinrc@gmail.com 
  

Abstract: The study aims to investigate the effect of the sewage water reuse in soil and plant. The use 
of treated sewage water on soil has an advantage of improving soil texture in terms of organic 
enrichment, macro- and micronutrient elements. Remarkable increase in the level of heavy metals was 
observed as indicated by increasing the micronutrients available content in soil (Fe, Zn, Mn and Cu). 
The available content of heavy metal in soil was under the permissible levels. The longer term of 
irrigation is the higher accumulation of metals particularly on the top soil. While, the level of heavy 
metals decreases as soil depth increases. Nevertheless, accumulation of metals on the soil was still far 
behind the risky level. This is mainly due to the fact that the level of metals in sewage irrigation water 
was within the permissible level according to WHO. To eliminate the accumulation of metals on the 
soil, it is, therefore, recommended to use an additional treatment process such as addition of dried plant 
leaves or lime to decrease the level of metals in the sewage irrigation water. The use of drainage water 
in irrigation had the highest value of basic infiltration rate. Using sewage water or drainage water in 
irrigation of sugar beet led to increase the N, P and K of soils after harvesting. In addition to the dry 
matter content. 
[Ahmed A. Afifi, Kh. M. Abd Elraheem and Refat A. Yossef. Influence of Sewage Water Reuse 
Application on Soil and the Distribution of Heavy Metals. Nature and Science 2011;9(4):82-88]. 
(ISSN: 1545-0740). http://www.sciencepub.net.  
Key words: wastewater reuse, heavy metals, soil and plant characteristics. 
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A New Approach to Special Relativity and its Consequences 
  

Dr. Wolfgang Gaudig 
  

Address: Schwarzwaldstrasse 102, D-70569 Stuttgart, Germany 
E-Mail: wolfgang.gaudig@yahoo.de 

  
Abstract: The theory of special relativity by Albert Einstein is extended by the requirement that not 
only the coordinate points co-moving with the moving inertial frame shall fulfil the transformation 
formulae, but also the coordinate points resting with the rest frame. It turns out that the present new 
theory, although derived by strictly employing Einstein’s original light beam procedure, confirms the 
ad hoc generalized Galilean transformation: The clock paradox is inherently avoided, without having to 
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invoke Einstein’s general theory of relativity. However, there are severe consequences: (i) the velocity 
of the rest frame as observed in the moving frame is not equal to the velocity of the moving frame as 
observed in the rest frame; (ii) furthermore, the one-way light signal speed is not a universal constant 
any more, but has to be assumed different in the moving frame. This leads to the definition of the rest 
frame to be a preferred frame, where the assumption of an isotropic light signal speed still holds. The 
light signal speed in the moving frame is then anisotropic and dependent on the frame velocity. Several 
applications are discussed in comparison to Einstein’s original theory of special relativity: Light 
aberration effect, length contraction, time dilation, Maxwell’s equations, the electric Lorentz force, the 
relativistic law of motion, the electromagnetic wave equation, and the relativistic Doppler frequency 
shift of electromagnetic radiation. It is pointed out that, in the moving frame, it must be distinguished 
between the light signal speed (ray velocity) and the phase velocity of light. Another issue is the fact 
that the interpretation of Maxwell’s equations in the moving frame is not unequivocal. - However, 
despite of reasonable and interesting results, the final judgement of the theory will only be possible 
when reliable evaluations of one-way light signal speed measurements are available.  
[Wolfgang Gaudig. A New Approach to Special Relativity and its Consequences. Nature and 
Science 2011;9(4):89-111]. (ISSN: 1545-0740). http://www.sciencepub.net 
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Abstract: Distance education courses vary greatly in scope, level, and length. Some have a few 
assignments and require only a few months to complete, while others have a hundred or more lesson 
assignments requiring three or four years of conscientious study. Distance education is a method of 
education in which the learner is physically separated from the teacher and the institution sponsoring 
the instruction. It may be used on its own, or in conjunction with other forms of education, including 
face-to-face instruction. In any distance education process there must be a teacher, one or more 
students, and a course or curriculum that the teacher is capable of teaching and the student is trying to 
learn. The contract between teacher and learner, whether in a traditional classroom or distance 
education, requires that the student be taught, assessed, given guidance and, where appropriate, 
prepared for examinations that may or may not be conducted by the institution. This must be 
accomplished by two-way communication.  
[Sharareh Khodamoradi and Mohammad Abedi. Using of Distance Education in adult education. 
Nature and Science 2011;9(4):112-117]. (ISSN: 1545-0740). http://www.sciencepub.net. 
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Abstract: RRA is a social science approach that emerged in the late 1970s. The basic idea of RRA is to 
rather quickly collect, analyse and evaluate information on rural conditions and local knowledge. This 
information is generated in close co-operation with the local population in rural areas. Therefore, the 
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research methods had to be adjusted to local conditions, i.e. they had to meet the communication needs 
of illiterate people or people who are not used to communicating in scientific terms. Participatory Rural 
Appraisal (PRA) as a method falls under the qualitative and participatory group of research methods. 
PRA is intended to enable local communities to conduct their own analysis and to plan and take action . 
PRA involves project staff learning together with villagers about the village. The aim of PRA is to help 
strengthen the capacity of villagers to plan, make decisions, and to take action towards improving their 
own situation. Participatory Rural Appraisal (PRA) is considered one of the popular and effective 
approaches to gather information in rural areas. This approach was developed in early 1990s with 
considerable shift in paradigm from top-down to bottom-up approach, and from blueprint to the 
learning process. 
[Sharareh Khodamoradi and Mohammad Abedi. Different techniques in Participatory Rural 
Appraisal (PRA) .Nature and Science 2011;9(4):118-124]. (ISSN: 1545-0740). 
http://www.sciencepub.net/nature 
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Abstract: Promising potentials include farmers’ own farming systems research, alternatives to 
questionnaire surveys, monitoring, evaluation and lateral spread by local people, empowerment of the 
poorer and weaker, and policy review. Changes in personal behavior and attitudes, and in 
organizational cultures, are implied. PRA parallels and resonates with paradigm shifts in the social and 
natural sciences, business management, and development thinking, supporting decentralization, local 
diversity, and personal responsibility. Participatory Rural Appraisal (PRA) as a method falls under the 
qualitative and participatory group of research methods. PRA evolved from Rapid Rural Appraisal 
(RRA). In recognition of the fact that the community to which development projects are supposed to 
serve is not involved in the process and the subsequent flaws implicit in designing and implementing 
such projects, development practitioners and thinkers started to investigate ways for effective 
community participation in the overall process. This led to a series of information collection techniques 
used to collect and analyze data in rural areas,  nown as Rapid Rural Appraisal (RRA), which was 
developed in the 1970s and 1980s. 
[Sharareh Khodamoradi and Mohammad Abedi. Participatory Rural Appraisal (PRA) and Rapid 
Rural Appraisal (RRA): Complementary methods in rural research. Nature and Science 
2011;9(4):125-129]. (ISSN: 1545-0740). http://www.sciencepub.net. 
  
Keywords: Participatory Rural Appraisal (PRA), Rapid Rural Appraisal (RRA), rural research 

Full Text 

17 

18 

Rural development through information and communication technologies (ICT)  
  

Sharareh Khodamoradi1 and Mohammad Abedi2 
  

1Department of Agricultural Extension Education, Science and Research Branch, Islamic Azad 
University, Tehran, Iran 

2Department of Agricultural Management, Islamic Azad University, Qaemshahr Branch, Iran 
*Corresponding author: abedi114@yahoo.com 

  
Abstract: The concept of development of the rural, today, is not just project initiatives and governance; 
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it is much more beyond that. This paper uncovers a whole plethora of ICT emergence as a technology 
of the new millennium. Against the backdrop of the ongoing ICT boom, this paper makes an attempt 
towards studying its applications and usage planning process and policy making for the rural 
communities focusing on how it helps in aligning the key factors and reduce the problems of alienation, 
fragmentation and dislocation of knowledge. Review of literature shows that intervention of 
information and communication technologies (ICT) in rural development initiatives are capable of 
development, but are not successful. Lack of community participation, absence of an integrated 
approach and non-inclusion of traditional knowledge systems (TKS) in the project designs are the 
major impediments. We therefore suggest a systems-based approach in the design of e-Governance 
projects, and brief some future directions. Sustained development using rural informatics is possible, 
only if ICT interventions are able to respond to the local needs and re-adjust as per the prevailing 
knowledge (Traditional Knowledge Systems- TKS) of the rural areas.  
[Sharareh Khodamoradi and Mohammad Abedi. Rural development through information and 
communication technologies (ICT). Nature and Science 2011;9(4):130-133]. (ISSN: 1545-0740). 
http://www.sciencepub.net.  
  
Keywords: information and communication technologies (ICT), rural development 
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Abstract: Objective: The aim of the present study is to evaluate the efficacy of reducing the 
bupivacaine dose with addition of fentanyl in spinal anesthesia for cesarean section. Patients and 
Methods: This prospective study was done during a period started from January 2008 to Decemeber 
2009.  It was conducted on 40 patients in the age group of 20-35 years.  They were divided randomly 
into two groups having 20 patients in each, group B received 2ml intrathecal hyperbaric bupivacain 
0.5% (10mg) & group BF received 1.5ml (7.5mg) hyperbaric bupivacain 0.5% plus 25 µg fentanyl.  
The efficacy of anesthesia, patient satisfaction and neonatal affection were assessed. 
Results: Adequate sensory blockade (T6 or higher) was obtained in 75% of all cases.  Two cases need 
general anesthesia & were excluded from the research.  Two patients in groups BF need IV nalbuphine 
supplementation after delivery of the baby.  Hypotension occurs in 80% of patients in group B & in 
40% of patients in group BF.  This difference in incidence of hypotension is significant.  Number of 
ephedrine treatment & total dose of ephedrine were all significantly lower in group BF but the 
difference was not significant.  There were no significant differences in quality of anesthesia between 
the tow groups. Conclusion: lowering bubivacaine dose to 1.5 ml instead of 2.0 ml (usual dose for 
cesarean section) and adding 25ug fentanyl is associated with a significant decrease in the incidence of 
hypotension and the number and total dose of ephedrine used.  
[Farouk G., El- Sokkary M. Comparative Study Between Low Dose Bupivacaine With Fentanyl & 
Bupivacaine Alone For Cesarean Section. Nature and Science 2011;9(4):134-137]. (ISSN: 1545-
0740). http://www.sciencepub.net. 
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Abstract: Dermal fibroblasts were examined for autocrine control. Four experiments were done on 
each keloid and normal human dermal fibroblasts to study the effects of fibroblasts conditioned 
medium at 25% & 50% concentration on passage two (P2) cultured fibroblast. In each experiment, 
growth was quantitated by cell count, protein and Deoxyribonucleic acid (DNA) assays. The 
conditioned medium in our experimental models resulted in increase in the cell yields in the 
conditioned medium groups. There was definite increase in the cell population with the 25% and 50% 
conditioned medium over the experimental time period with both normal skin and keloid fibroblasts. 
The amount of protein & DNA per million cells is increased in cultured keloid fibroblasts and 
decreased with cultured normal dermal fibroblasts. The study showed that the autoscreation of culture 
keloid fibroblasts contain both mitogenic and metabolic signals that increase the cell count, protein and 
DNA content per million cells. 
[Abd-Al-Aziz H. Abd-Al-Aziz, El sayed M.E. Mahdy, Hanaa A. Amer, Wafaa G. Shoshah and Omyma 
M. EL Shishtawy. Autocrine growth regulation of keloid and normal human dermal fibroblasts. 
Nature and Science 2011;9(4):138-143]. (ISSN: 1545-0740). http://www.sciencepub.net.   
  
Key words: autocrine control; keloid fibroblasts; normal human dermal fibroblasts; cell count; protein 
assays; DNA assays 
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Abstract: the research aimed are to determine the degree of affiliation of respondents from upscale 
youth of their community, as well as determine the relationship between the degree of affiliation of 
respondents to their community and all of the social factors under study. Also, determine the 
contribution of independent factors of the subject of study combined in the interpretation of the overall 
contrast between the subjects in the degree of belonging to their community. The research was 
conducted on a sample of rural youth, located in the age (20-35 years), an estimated 200 persons from 
the Sahel Aljawabr village, alshouhda Markz (district), Monofia Governorate. Data was collected 
through personal interviews with the subjects by questionnaire designed for this purpose. The 
researcher has been used in the tabulation and analysis of data tables exclusively numerical, 
percentages, and simple correlation coefficient of Pearson to determine the significant relationship 
between the factors independent of the subject of study and the affiliation of respondents to their 
community. Moreover the use of "T" and "F" tests to identify the significant differences between some 
of the independent factors and belonging to the local community also used relational analysis of the 
multi-model (progressive) Step Wise to determine the contribution of these factors in the interpretation 
of the overall contrast between the subjects in the degree of this association. The main results are: (1) 
Rural Youth has a somewhat high degree of belonging to a combined local and stand with it, and has 
the desire for advancement and development subject to the availability of appropriate conditions for it. 
(2) Significant relationship between the level of affiliation to the community and the following 
independent variables: the profession of the respondents, exposure to mass communication, family size, 
type of family, family cohesion, the state of housing, and the problems experienced by rural youth. (3) 
Proved to be a not significant relationship between the level of affiliation to the community and the 
following independent variables: age, type and level of education, marital status of respondents, the 
presence of children of respondents, and the social situation of young rural families of the subjects. (4) 
Some of the independent factors contribute to the interpretation of the overall contrast between the 
respondents in terms of their belonging to their community by 48.1%, and the most important of these 
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factors, exposure to mass communication, and family size, and family cohesion. 
[Ayman Ibrahim light and Ashraf Mohammed Yunis Ahmad. A study of Some Social Factors 
Affecting the Societal Belonging to the Rural Youth. Nature and Science 2011;9(4):144-155]. (ISSN: 
1545-0740). http://www.sciencepub.net.  
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Abstract: The potato tuber worm, Phthorimaea operculella Zeller, is a serious pest of potato, Solanum 
tuberosum L., in subtropical and tropical production systems around the world. Knowledge of the 
temperature-dependent population growth potential is crucial for understanding population dynamics 
and implementing pest control strategies in different agro-ecological zones. Potato tuber moth is 
considered among the most important potato insect pests in Egypt. The aim of this study was to predict 
degree day’s unit and annual generation peaks for tuber worm under current and expected future 
climate by using the relationship between the accumulated thermal heat units expressed as degree-days 
unit (DDU) and the population fluctuations. It is evaluated how temperature influences the annual 
generation in two distinct locations in Egypt using the climate change data output from the HadCM3 
model for A1 scenario proposed by the Intergovernmental Panel on Climate Change. Our results 
indicated that population of the tuber worm at Ismailia gave the highest number of generations as 
compared with EL Beheira location under current climate. Generation numbers of tuber worm under 
climate change conditions increased especially in Ismailia location. However, the expected generation 
numbers of the tuber worm in 2050 and 2100 are expected to be 9-11 and 10-12 generations per year, 
respectively. 
[Abolmaaty S.M; Khalil. A.A; and Amna M. H. Maklad. Using degree- day unit accumulation to 
predict potato tubeworm incidence under climate change conditions in Egypt. Nature and Science 
2011;9(4):156-160]. (ISSN: 1545-0740). http://www.sciencepub.net. 
  
Keywords: Potato tuber worm, Climate change, Degree day unit, Generations, Phthorimaea 
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Abstract: Phytoestrogens are plant compounds with estrogen-like biological activity. Phytoestrogen intake plays a 
role in preventing the development of some chronic diseases attributed to ovarian hormone deficiency. Flaxseed is a 
dietary source of phytoestrogen which contain lignans. The current work is conducted to study the effects of 
supplementation of flaxseed mixed with basal daily diet (B.D.) on protection of cardiovascular system and 
alleviation of osteoporosis in female postmenopausal rats. Fifty female postmenopausal rats were classified to 5 
groups (n=10); one group served as control without addition of flaxseed, three groups were assigned to consume 3 
different doses of flaxseed mixed with B.D.( 10,15& 20g/kg.b.wt.) and last group was orally received ovestin beside 
B.D. for 3months. Serum lipid profile, alkaline phosphatase (Alp), Ca++ and phosphorous (P) were assessment. 
Estradiol level and bone mineral density (BMD) were measured. The obtained results showed significant decrease in 
total cholesterol, triglycerides and LDL-cholesterol with an elevation in HDL-cholesterol particularly at 10 and 15 g 
flaxseed/kg.b.wt. Elevation effect was seen in total cholesterol, triglycerides and HDL-cholesterol with reduction in 
LDL-cholesterol when ovestin was administrated to postmenopausal female rats. An improvement in bone-turnover 
as a result of mixed flaxseed to B.D. indicated by elevation in Alp and reduction in urinary excretion of ca and p 
particularly when 10g flaxseed added to normal diet. Very slightly beneficial effect found in BMD of femur different 
parts when flaxseed was mixed with B.D. Conclusion; 10-15g flaxseed/kg b.wt may be an effective alternative 
therapy to alleviate postmenopausal symptoms and may protect cardiovascular system by altering lipid profile 
favorably, also may improve bone-turnover with reduction in bone-fracture risk. Supplementation of flaxseed for 
more than three months may improve BMD. 
[Hala F. Osman, Samia K. Yousef Ayad and Amal Abdel-Aziz El-Mahdy. The Potential Effect of Flaxseed on 
Female Postmenopausal Rats. Nature and Science 2011;9(4):1-8]. (ISSN: 1545-0740). http://www.sciencepub.net. 
 
Key words: Osteoporosis, Hormonal replacement therapy, cardiovascular diseases, Phytoestrogen, Flaxseed, 

Lignans.   
 
1. Introduction: 

Ovaries gradually produce estrogen in the period 
up to menopause, then its blood level decline as a result 
(Lerner, 2006). The declining levels of estrogen can 
cause distressing symptoms with increased incidence of 
osteoporosis, cardiovascular disease (Coelingh etal., 
2008). 

Administration of estrogen to replace its 
falling level can alleviate the distressing symptoms and 
this called hormonal replacement therapy (HRT). 
Several studies have shown that estrogen replacement 
therapy (ERT) maintains skeletal mass and protect 
cardiovascular system in postmenopausal women 
(Delmas, 2002). Although hormonal replacement 
therapy is an effective treatment in alleviating 
distressing symptoms but women are unwilling to 
initiate this treatment due to long term ERT has been 
associated with increased risk factor of breast and 
uterine cancer and contraindication (Radhakrishnan 
etal., 2009). 

Estriol is one of the estrogen that has lower 
risk than other estrogen of causing cancer (Jirapino 
etal., 2003).  Ovestin tablets contain the active 
gradient estriol which is naturally occurring form of 

estrogen (Rochon etal., 2007). Because a high risk of 
cancer as a result of (ERT), many studied have been 
performed recently to investigate that natural 
phytoestrogens act as safe treatment (Luine etal., 
2006).  

Phytoestrogen are non-steroidal plant 
compounds found in many fruits, vegetables, grains 
and seeds (Arjmandi, 2001). Lignans are structurally 
related to estrogen. The strong resemblance between 
lignan and estrogen inable lignan to compete with 
estrogen against estrogen receptors site, so dietary 
lignans may block the estrogen receptors sites, 
displacing harmful excessive estrogen as harmless 
flushes from the body as waste (Stephen, 2006). 
Lignans have estrogenic and estrogenic activity. If 
there is little estrogen in the body as postmenopausal 
women, lignans may act like weak estrogen but when 
natural estrogen is abundant, lignans may reduce 
estrogen's effects by displacing it from the body 
(Carreau etal., 2008). 

Flaxseed is a rich source of mammalian 
phytoestrogen lignans. Mammalian lignans 
(enterolectone and enterodiol) are formed by the action 
of colon normal flora (Stephen etal., 2003). 

Lignans may also possess antioxidant activity 
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as scavenging free radical oxygen that are formed as a 
result of aging and improve antioxidant status 
(Stephene, 2006). High intake of Lignan may not be 
safe for women with a history of estrogen-sensitive 
cancer (Arjmandi, 2001). Osteoporosis is a reduction in 
bone mass as a result of lowering level estrogen during 
menopausal period (Coelingh etal., 2008). Some 
studies reported that lignans may alleviate age-related 
bone loss and decrease bone fracture (Tsuang etal., 
2008) and may reduces cardiovascular disease (Cassidy 
and Hooper, 2006).    
 
2. Materials and Methods: 

Female menopausal albino rats (250-300 g) at 
the average age ranging from 16-19 months were 
purchased from National Research Center, Dokki, Giza, 
Egypt. Rats were allowed to climate for one week prior 
to the initiation of experiment. Rats were maintained at 
balanced diet (B.D.) and tap water that allowed ad 
libitum. 
 
Chemical and Natural treatment 
  Ovestin was obtained from Sedico Pharmaceutical 
Co. 6 October City-Egypt dissolved in water and 
adjusted for daily gavages injection of 12µg/kg.b.wt for 
three months.  

Flaxseed was supplies from Agriculture 
Research Center, Giza, Egypt. It was prepared at 3 
different doses 10,15&20 g/kg b.wt for 3 months. Fifty 
female menopausal rats were divided into five groups 
(n=10) according to their dietary supplementation.  
Group I: Received balanced diet only served as control. 
Group II: Received 10 g /kg.b.wt flaxseed mixed with 
balanced diet.  
Group III: Received 15 g /kg.b.wt flaxseed mixed with 
balanced diet. 
 Group IV: Received 20 g /kg.b.wt flaxseed mixed 
with balanced diet. 
Group V: Received 12 µg/Kg.b.wt Ovestin by gavages 
beside balanced diet. 

Animals were sacrificed and blood samples 
were collected by cardiac puncture, blood centrifuged 
and obtained serum was kept frozen till analysis: 
 
Biochemical and hormonal analysis:   

Serum total cholesterol, high density 
lipoproteins (HDL) and low density lipoproteins (LDL) 
were determined according to (stein, 1987) and 
Triglyceride was evaluated according to (Young, 1990), 
serum alkaline phosphatase by (Moss, 1982), inorganic 
phosphorous according to (Tietz, 1990), serum calcium 
by (Kozera, 1984), all these parameters were estimated 

by enzymatic colorimetric method and measured by 
spectrophotometer. The estradiol hormone was 
determined by radioimmunoassay according to 
(Bergquist et al.., 1983). 

Bone mineral density (BMD) was determined 
by DEXA-Norland XR-46 version 3.9.6 in National 
Research Center.  
 
Statistical analysis: 

The data was subjected to one-way ANOVA 
and the differences between means at 0.05 probability 
level were determined by Duncan's new multiple range 
test (Dytham, 1999). 

 
3. Results: 

As shown in table (1); Supplementation of 
whole flaxseed with daily diet at concentration 10 and 
15 g/kg body weight (Gr II and III) for 3months 
significantly decreased (P<0.05) the levels of S. 
cholesterol, triglycerides and low density lipoprotein 
-cholesterol (LDL-cholesterol), where as high density 
lipoprotein (HDL-cholesterol) significantly increased 
(P<0.05) when compared with postmenopausal rats not 
treated with flaxseed (GrI). In addition; 
supplementation with 20 g/kg. b.wt flaxseed for 3 
months (GrIV) showed slightly significant decrease 
(P<0.05)  in S. cholesterol but still around the level of 
control postmenopausal rats where as S. triglycerides 
level were significantly elevated (P<0.05) with 
elevation of HDL and reduction in LDL were observed 
when compared with post menopausal female rats (GrI). 
Orally administration with 12µg/kg ovestin for 3 
months (GrV) significantly elevated (P<0.05) 
cholesterol and triglycerides but in contrary elevated 
HDL with reduction in LDL where observed when 
compared with untreated postmenopausal rats. 

As shown in table (2); Postmenopausal rats 
without treatment with flaxseed revealed a significantly 
decrease (P<0.05) in S. alkaline phosphatase activity 
(ALp), Ca++ and inorganic phosphorous but treatment 
with whole flaxseed at different concentration for 3 
months reduced bone loss and this indicated by 
significantly increase (P<0.05) in S. ALp activity and 
Ca++ particularly treatment with 10g/kg.b.wt flaxseed 
where as treatment with 15 and 20 g/kg significantly 
(P<0.05) increases S. ALp without elevation in S. Ca++ . 
No significant change observed in the level of S. Ca++ 
when postmenopausal rats supplied with 15 and 20 
g/kgb.wt flaxseed compared with control. Orally 
treated with ovestin significantly (P<0.05) decreased 
ALp activity with non significant alteration in Ca++ and 
phosphorous (indicated no improvement in bone loss).
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Table (1): Effect of flaxseed and ovestin on Cholesterol, Triglycerides, HDL and LDL levels in 
postmenopausal female rats.           

LDL 
(mg/dl) 

HDL 
(mg/dl) 

Triglycerides 
(mg/dl) 

Cholesterol 
(mg/dl) 

                        Parameters 
Groups 

41.6±1.3a 21.2±1.0c 76±2.1b 78±1.6b Control (GrI) 

19.9±0.9c23.7±0.8c56.7±2.0d55±1.4eFlaxseed 10g/kg (GrII) 
22.7±1.3cb29.4±1.3b66±2.0c64±1.9dFlaxseed 15g/kg (GrIII) 
24.1±1.3b28.6±1.2b93±2.6a72±1.3cFlaxseed 20g/kg (GrIV) 
24.5±1.1b51.3±1.5a99.6±3.2a94±1.7aOvestin 12µg/kg (GrV) 

 Data are means of 10 replicates± standard error. Means in the same raw have the same litter are not significantly 
different at 0.05. 

 
Table (2): Effect of flaxseed and ovestin on Alkaline Phosphatase, Calcium ions and Inorganic Phosphorus 
levels in postmenopausal female rats.               

Inorganic phosphorus 
mg/dl 

Calcium ions mg/dl Alkaline phosphatase 
U/L 

               Parameters 
Groups 

8.4±0.5ab 12.7±0.5bc290±20.6cControl (GrI) 
8.3±0.2ab 17.5±0.9a677±30a Flaxseed 10g/kg (GrII) 
9.2±0.5a 12.3±0.6bc317±18.4cFlaxseed 15g/kg (GrIII) 
7.5±0.3b 11.8±0.5c466±25b Flaxseed 20g/kg (GrIV) 
8.5±0.5ab 13.9±0.3b203±11d Ovestin 12µg/kg (GrV) 

Data are means of 10 replicates± standard error. Means in the same raw have the same litter are not significantly 
different at 0.05. 

 
Fig (1) showed daily treatment with whole flaxseed at different concentration for 3month was significantly 

elevated (P<0.05) estrogen level particularly at 10&15g/kg.b.wt whereas orally treatment with ovestin as a hormonal 
replacement therapy resulted in a high significant (P<0.05) elevation of estradiol level when compared with 
postmenopausal rats. 

‘ 

 
Fig (1): Effect of flaxseed and ovestin on serum Estradiol levels in postmenopausal female rats. 
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Fig (2): Effect of flaxseed and ovestin on BMD (g/cm3) of femur different parts in different groups 

postmenopausal female rats.  
 
Table (3): Effect of flaxseed and ovestin on BMD (g/cm3) of femur different parts in postmenopausal female 

rats. 
Middle Distant Proximal Total Parameters 

Groups 
0.109±0.002ab0.109±0.002a 0.113±0.002a0.112±0.002aControl (GrI) 
0.100±0.001bc0.088±0.001c 0.102±0.001a0.100±0.002bFlaxseed 10g/kg (GrII) 
0.103±0.001ab0.110±0.002a 0.099±0.002a0.101±0.003bFlaxseed 15g/kg (GrIII) 
0.093±0.003c0.099±0.004b 0.083±0.101a0.094±0.001cFlaxseed 20g/kg (GrIV) 
0.111±0.006a0.116±0.005a 0.111±0.002a0.109±0.001aOvestin 12µg/kg (GrV) 

Data are means of 10 replicates± standard error. Means in the same raw have the same litter are not significantly 
different at 0.05. 

 
As shown in table (3); dietary with whole 

flaxseed with daily diet for 3 months at different 
concentration (10, 15, and 20 g/kg.b.wt) showed 
slightly significant change (p<0.05) but without 
observed alteration in BMD g/cm3 when compared 
with base line (GrI). Orally gavages with ovestin not 
improve BMD of femur in different parts of 
postmenopausal female rats when compared with 
untreated control group. 
 
4. Discussion: 

Flaxseed is a very rich source of lignan that had 
potential effect in reduction of total cholesterol and 

LDL-cholesterol without inducing hyper 
-triglyceridemia, so, lignan were found to have 
advantage in cardiovascular health (Radhakrishnan 
etal., 2009). The effect of dietary flaxseed as 
phytoestrogen on protection of cardiovascular system 
and biochemical markers of bone remodeling in 
postmenopausal were evaluated. In the present study 
there was reduction in total and LDL-cholesterol after 
supplementation of flaxseed to the basal diet of 
postmenopausal rats for 3months and these may be 
contributed to improve cardiovascular system. Flaxseed 
had hypocholesterolemic effect that could be reduced 
total cholesterol and low density lipoprotein 
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(LDL-cholesterol). Bloedon and Szapary, (2004) and 
Owen etal., (2004) demonstrated that cholesterol 
lowering effect of diet high in phytoestrogen as 
flaxseed may be due to their ability to increase 
LDL-receptor activity. The hypocholesteromic effect of 
flaxseed can be attributed to its α-Linolenic acid and 
fiber component (Edralin etal., 2002). Dekleyn etal., 
(2002) reported that dietary intake of phytoestrogen 
were associated with b.d. improve in metabolic 
cardiovascular risk profile in postmenopausal women. 
These results were coinciding with the data of the 
present study.   

Also the present work revealed that, the addition 
of flaxseed had potential effect on lipid profile by 
reduction in total cholesterol, triglycerides and 
LDL-cholesterol beside elevation of HDL-cholesterol. 
The level of total cholesterol was significantly reduced 
as a result of addition of flaxseed to the basal diet of 
postmenopausal rats. These results were in agreement 
with Pellizzon etal., (2007) who found that 
supplementation of phytoestrogen to the normal diet 
reduced plasma cholesterol level and this may 
attributed to increase in bile acids formation. Because 
flaxseed had very high content of α-linolenic acid 
(Omega-3fatty acids) and fiber component as 
mentioned before.  

Data obtained from the current study were in 
contrary to the results of Lee and Prasad, (2003) who 
stated that lipid profile still elevated even after 
treatment, so flaxseed does not produce any alteration 
in serum lipid profile. The ineffectiveness of flaxseed 
was associated with its ineffectiveness in altering the 
levels of oxidation stress. Edraline etal., (2002) 
observed that consumption of 40gm flaxseed for 
3months resulted in significant decrease in both total 
and LDL-cholesterol but HDL were lowered with 
reduction in APoA-1 and Apo-B which were in 
contrary to the result of the present study. Elevation of 
HDL-cholesterol in the present study may be attributed 
to that flaxseed activate apolipoprotein incorporate in 
HDL biosynthesis. 

Orally administration of ovestin to the 
postmenopausal rats in this work showed significant 
elevation in total cholesterol, triglycerides and 
HDL-cholesterol where a reduction in LDL-cholesterol 
was observed. These results were disagreed with 
Arjmandi, (2001) who reported the hormonal 
replacement therapy (HRT) is the most effective 
treatment in reduction of cardiovascular disease. The 
result of treatment with HRT in the present work may 
be attributed to that ovestin not contain α-linolenic acid 
and fiber which had potential effect in protection of 
cardiovascular system. 

The current study showed that, the addition of 
flaxseed to daily diet of postmenopausal rats 
significantly elevated both Ca++ and P and this may be 

due to reduction in their urinary excretion and increase 
their absorption. These findings providence evidence 
that dietary supplementation with flaxseed can prevent 
bone loss in postmenopausal rats so phytoestrogen 
intake play a role in preventing some chronic disease as 
age-related bone loss (Branca, 2003, Dodin etal., 2005 
and Tsuang etal., 2008). Declining of estrogen level as 
a result of postmenopausal period resulted in a greater 
bone turnover which were manifested by increase in 
alkaline phosphatase activity (ALp) and reduction in 
both Ca++ and phosphorous (P) levels as a marker for 
bone resorption (Lofman etal., 2005 and Maclaughlin 
etal., 2006).The results of those studies that mentioned 
before were similar to the results of the present study of 
postmenopausal rats. The protective effect of estrogen 
on bone tissue of premenopausal women is believed to 
be due primarily to their antiresorptive action 
(Arjmandi, 2001 and Riggs etal., 2002). Hadjidakis and 
androulokis, (2006) reported that ovarian hormone 
deficiency as a result of post menopausal or 
overiectomized female rats reduce Ca++ and P 
absorption and increase urinary excretion which were 
coincide with the results of the present work. 

Boulbaroud and Arfaoui (2008) demonstrated that 
significant elevation in (Alp) activity with elevation in 
urinary Ca and P excretions were observed in 
postmenopausal rats. Also studied the supplementation 
of flaxseed did not improve Ca++ and P levels while a 
decreased urinary excretion of Ca++ and p were noted 
which were disagreed with the present work. 

In the present investigation estradiol hormone 
level was increased when rats supplemented with 
flaxseed. This result in agreement with Brook etal., 
(2004) who reported that supplementation with 
flaxseed improve the decline level of estrogen in 
postmenopausal women to great extent.  

Furthermore data obtained illustrated that a very 
slightly alteration in BMD femurs were observed after 
addition of flaxseed to basal diet of postmenopausal 
rats. These results of BMD femurs different parts in 
postmenopausal rats supplemented with flaxseed were 
in agreement with Dodin etal., (2005) and Boulbaroud 
and Arfaoui (2008) who proved that administration of 
flaxseed at different concentration did not appear to 
have a beneficial effect on BMD. On the other hand 
Arjmandi, (2001) reported that addition of 
phytoestrogen to postmenopausal women may enhance 
the effectiveness of Ca++ leading to increase bone 
mineral density (BMD). Also data revealed no 
improvement in BMD were observed when 
postmenopausal rats orally gavage with ovestin as a 
hormonal replacement. These results disagreement with 
Coelingh etal., (2008) who found that the oral 
bioavailability of sterol in ovariectomized rats 
increased bone mineral density and increased bone 
strength. 
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The free radicals generated in bone environment 
enhance osteoclast formation and bone resorption but 
supplementation with flaxseed reduce the rapid rate of 
bone loss by enhancing antioxidant status which may 
agreed with the manifestation of the present work. Also, 
addition of phytoestrogen to the daily diet of 
postmenopausal rats decreased the rate of bone 
resorption may be due to α-linolenic acid inhibiting the 
biosynthesis of prostaglandin and decreasing 
oxygen-free radicals (reduction in bone resorption) 
(Lofman etal., 2005).  
 
5. Conclusion: 

10-15g/kg.b.wt of flaxseed supplemented to 
postmenopausal rats were equivalent to 30-40g/kg.b.wt 
to human daily diet as phytoestrogen for 90 days which 
may be effective to have potential role in improvement 
of lipid profile with decrease risk of cardiovascular 
diseases and reduction of bone turnover. Daily 
supplementation with flaxseed for more than 3 months 
may improve BMD.  
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Abstract: A method of predicting the area effect of absorbent surface with finite dimensions is introduced using least square fitting method. The 
measured value of sound absorption coefficient for any area of the absorbing material can be corrected to be like that of the absorption of 
standardized area. This is obtained from the estimated equations at each frequency. In order to obtain these corrections, some experiments are 
carried out in a reverberation room using different absorber materials with different areas such as carpet, sponge, foam and polyisoprene (rubber). 
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1. Introduction:
The sound absorption properties of materials is an essential tool of 
noise control specialists, whether choosing materials for the 
insulation of buildings and ductwork, designing theatres and concert 
halls, planning roadway noise barriers or controlling source noise(1).  
There are currently two main methods of performing absorption type 
measurements - impedance tube testing using the standing wave ratio 
or two-microphone method and reverberation room testing. The 
sound absorption of material depends on frequency and the angle of 
sound incidence. In application relating to building acoustics and 
industrial noise control sound may arrive at any angle i.e. random 
incidence; in most cases reflections and reverberation will result in 
sound incidence in all angles simultaneously. So that determination 
the sound absorption coefficient in reverberation room gives the 
actual and reliable value. 
In random incidence, sound absorption coefficient increases when 
the dimensions of an absorbent surface become as small as the 
dimension of wavelength. This phenomenon is usually referred to as 
area effect, and it becomes evident when the absorption coefficient is 
large. This phenomenon occurs due to edge effect, which includes 
diffraction or scattering at the edge of the absorbent surface (2). 
Kimihiro Sakagami and others (3) explained that the edge effect is 
considered if the absorber is rather small. 
The reflection coefficient decreases when the angle of incidence on 
the material surface increases, consequently the absorption 
coefficient increases (4). As the surface area of material is larger, it 
has more probability to be exposed to sound waves of larger angle. 
So that when the material is larger in surface area, it must have 
higher sound absorption, but the opposite behavior is done i.e. the 
larger the surface area the smaller the absorption coefficient. This 
contrast is due to the edge effect of the material (5), which indicates 
that this effect is more effective than the incidence angle effect. 
ISO 354(6) is used to determine the absorption coefficient of material 
in reverberation room makes a condition to the standardized area of 
material to be measured between 10m2 and 12m2 for room of volume 
less than 200m3, and if the volume is greater than 200m3 the 
standardized area will be increased by factor of (V/200m3)2/3, This 
condition causes a restricted application in practice. In this paper 
estimated equations of the area effect and corrections between the 
non scandalized areas and the standardized area by using a least 
squares fit method are introduced.  
In the present study, different materials with different areas were 
measured in reverberation room. We measured absorption coefficient 
of foam, rubber, carpet and sponge. The purpose is to make the 
measured value of sound absorption coefficient for any area of the 
absorbing material corrected to be like that of the absorption of 
standardized area. This is obtained from the estimated equations at 
each frequency.  
2. Experimental Work: 
In order to verify the effectiveness of an introduced method, four 

materials of different areas are used to determine the sound 
absorption coefficient (α%), and the following table gives their 
properties: 
 

material  Density 
(kg/m3) 

Thickness 
(m) 

  Area   
(m2) 

carpet 154 0.004 2,4,6,8,10,12 
and 14 

foam 16 0.050 2,4,6,8,10,12 
and 14 

sponge 14 0.011 2,4,6,8,10,12 
and 14 

polyisoprene 100 0.005 2,4,6,8,10,12 
and 14 

 
Using loud speaker, which is omni-power sound source type  4296 
B&K, power amplifier type 2716 B&K and sound analyzer type 
2260 B&K, these materials are measured in the reverberation room 
in the national institute for standards (NIS). The reverberation room 
used for the measurements has a volume of 160m3. Set up, 
instrumentation and method of measurements are carried out 
according to ISO 354(6). All the measurements are carried over the 
interested frequency range from 125 Hz to 5000 Hz. In this method, 
the effect of the sample on time rate of the sound decay in the room 
at each frequency is observed and compared with that of time rate of 
sound decay of room without the sample at the same frequency. 
From these comparative tests, the absorption coefficient is calculated 
for the sample at a specified frequency, according to the following 
equation, the random incidence sound absorption coefficient was 
determined (6): 

,12 ⎟
⎠
⎞

⎜
⎝
⎛ −

=
S

AA
α                           (1) 

Where: S is the area of specimen, m2; A2 is the equivalent absorption 
area of specimen, m2; A1 is the equivalent absorption area of the 
reverberation room without the specimen, m2; 

,43.55
2

2
2 Vm

Tc
VA −=                  (2) 

,43.55
1

1
1 Vm

Tc
VA −=                (3) 

Where: V is the volume of reverberation room, m3; T2 and T1 are the 
accordingly reverberation time in the reverberation room with 
specimen and without specimen; m1 and m2 are the power attenuation 
coefficient in m-1 calculated according to ISO 9613-1 (7), using the 
climatic condition that have been present in the reverberation room 
with and without the test specimen; c2 and c1 are the sound speed in 
air in the reverberation room with and without the test specimen. 
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Where: αc is the attenuation coefficient in decibels per meter for 
atmospheric condition. 
 
3. 3- Results and Discussion: 
3.1) Absorption coefficient vs area and the estimated equation 
Figures 1a, 1b, 1c and 1d show the results of the measured absorption 
coefficient in reverberation room with different areas. These figures 
show approximately that at all frequencies, the sound absorption 
coefficient decrease as the sample areas increase, and stated that at the 
smallest sample area of 2m2, most of the results for the absorption 
coefficient at higher frequencies exceed unity, which is theoretically 
not correct. This is due to the so-called edge effect (3, 8-10); tables 1a, 1b, 
1c and 1d show the estimated absorption coefficient equations which 
are extracted from the measured absorption coefficient data of the 
different areas at each frequency. Where the R–squared (R2) value is 
an indicator from 0 to1 that reveals how closely the estimated values 
for the trend line correspond to your actual data. 
 
3.2) Absorption area corrections   
- Since our room volume is less than 200 m3, according to ISO 354(6) 
the standardized area of material to be measured must be between 

10m2 and 12m2. We considered the area of 11m2 is the standardized 
area.  The correction which is given to the measured sound 
absorption coefficient for materials of non standardized area is the 
deviation between absorption coefficient value calculated from the 
estimated equations of standardized area and that obtained from the 
measured absorption coefficient value of non standardized area. 
- Fig.2a shows that at low frequencies from 125Hz to 630Hz, the 
absorption coefficients of carpet material for all areas approximately, 
do not need corrections to be added to their measured values, except 
the absorption of area 2m2 which needs correction for absorption 
over all the frequency range. At higher frequencies, and with larger 
area 14m2, 12 m2 and 10 m2, this figure indicates that these areas 
rather do not need corrections for absorption. While the absorption of 
smaller areas needs this. And for smaller areas, the measured 
absorption needs corrections over all frequencies.       
- Fig.2b shows that, like the carpet the absorption of area 2m2 needs 
correction for absorption over all the    frequency range. While larger 
areas 14m2, 12 m2 and 10m2, approximately do not need corrections.  
- Fig. 2c gives the same behavior of Fig.2b for foam. But the 
correction curve of 8m2 does not need corrections at lower 
frequencies. 
- Fig. 2d gives the same behavior of Fig.2c for sponge material.

1. a) carpet material 
f (Hz) R2 Estimated equation 

125 0.7469  α = 0.0019S2 - 0.0367S + 0.17 
160 0.8146 α = 0.002S2 - 0.0391S + 0.2106 
200 0.6979  α = 0.0032S2 - 0.0599S + 0.2816 
250 0.6726  α = 0.002 S2 - 0.0387S  + 0.226 
315 0.8257  α = 0.0017S2 - 0.0349S  + 0.2018 
400 0.7859  α = 0.0009S2 - 0.0185S  + 0.1405 
500 0.4275  α = 0.0013S2 - 0.0226S  + 0.1259 
630 0.8034  α = 0.0011S2 - 0.02S  + 0.1424 
800 0.9520 α= 0.3827S-0.6499

1000 0.9701  α = 0.9494S -0.6409

1250 0.9938  α = 1.3771S -0.6617

1600 0.9803  α = 1.4624S -0.6093

2000 0.5764  α = 0.0014S2 - 0.0223S  + 0.3107 
2500 0.9654  α = 0.0018S2 - 0.0353S  + 0.4526 
3150 0.8420  α = 0.0014S2 - 0.0229S  + 0.3877 
4000 0.9284  α = 0.0039S2 - 0.0764S  + 0.7567 
5000 0.9368 α = 0.2335S 0.0408S
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1. b) foam material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1a: variation of the measured absorption coefficients of 
carpet material with the area 

Fig.1b variation of the measured absorption coefficients of foam
material with the area 
Table(1a): R-squared and estimated equations of carpet 
material; where α is estimated absorption coefficient and 
S is the area
naturesciencej@gmail.com 

f Hz)  R2 Estimated equation 
125 0.9065  α = 0.0021S2 - 0.0374S + 0.2278 
160 0.9843 α = 0.8033S-0.802

200 0.9706  α = 0.5675S-0.6009

250 0.9551  α = 0.0042S2 - 0.0949S + 0.7236 
315 0.9087 α = -0.0998Ln(S) + 0.4354 
400 0.8771  α = 0.0022S2 - 0.0503S + 0.5419  
500 0.9252 α = 0.4791e-0.0567S                           
630 0.8895  α = 0.0028S2 - 0.0595S + 0.5468 
800 0.9905  α = 0.0085S2 - 0.1953S + 1.4253 

1000 0.9848  α = -0.61Ln(S) + 1.8784 
1250 0.9914  α = 2.8039S-0.6948

1600 0.9900 α = 2.5371S-0.5535

2000 0.9391  α = -0.2078Ln(S) + 1.0224 
2500 0.9111 α = 1.2259S-0.3268

3150 0.8972  α = 0.0026S2 - 0.0725S + 1.1058 
4000 0.9190 α = 0.0067S2 - 0.1605S + 1.6145 
5000 0.7193 α = 0.8558e-0.0311S. 

 
Table (1b): R-squared and estimated equations of foam 
material; where α is estimated absorption coefficient and S 
is the area
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1. c) sponge material 
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f (Hz) R2 Estimated equation 
125 0.9820  α = 0.0016S2 - 0.0336S + 0.1825 
160 0.9503  α = 0.0011S2 - 0.024S + 0.1735 
200 0.9257 α = 0.0009S2 - 0.0211S + 0.174 
250 0.8690  α = 0.002S2 - 0.0403S + 0.2656 
315 0.8442  α = 0.0034S2 - 0.0685S + 0.4048 
400 0.9334  α = 0.0021Sx2 - 0.0419S + 0.3006 
500 0.8464  α = 0.0011S2 - 0.0225S + 0.2089 
630 0.8429  α = -0.0783Ln(S) + 0.3167 
800 0.9768  α = 0.0034S2 - 0.0809S + 0.683 

1000 0.9925 α = 1.2609S-0.5819 
1250 0.9965  α = 1.7548S-0.6154

1600 0.9950  α = 1.9751S-0.5933 
2000 0.9913  α = 0.6749S-0.25

2500 0.9706 α = 0.0025S2 - 0.0578S + 0.7261 
3150 0.8310  α = 0.002S2 - 0.038S + 0.6196 
4000 0.9187  α = 1.3915S-0.3717

5000 0.9193  α = 0.003S2 - 0.0611S + 0.8227 

Table (1c): R-squared and estimated equations of sponge 
material; where α is estimated absorption coefficient and 
S is the area

Fig.1c: variation of the measured absorption coefficients 
of sponge material with the area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. d)  polyisoprene material 
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f (Hz) R2 Estimated equation 
125  0.988  α = 0.3334S-1.1421

160 0.9472  α = 0.3958S-0.8264

200 0.9904  α = 0.0019S2 - 0.0424S + 0.2878 
250  0.9571  α = 0.1982S-0.5344

315 0.9460  α = 0.4382S-0.7942

400 0.9345 α = 0.4526S-0.7209

500 0.9464  α = 0.0016S2 - 0.033S + 0.2379 
630 0.9401 α = 0.4003S-0.5319 
800 0.9646  α = 0.7085S-0.6726

1000 0.9902  α = 1.123S-0.6588

1250 0.9855 α = 1.6713S-0.6672

1600 0.964 α = 1.9067S-0.585

2000 0.9668 α = 0.8164S-0.2535

2500 0.165 α = 0.7646e-0.0325S

3150 0.9126  α = -0.0204Ln(S) + 0.5212 
4000 0.9076  α = 1.0011S-0.3454

5000 0.9880  α = -0.0022S2 + 0.049S + 0.0244 

Table (1d): R-squared and estimated equations of 
polyisoprene material; where α is estimated absorption 
coefficient and S is the area 

Fig.1d: variation of the measured absorption coefficients of 
polyisoprene material with the area 
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2.a) carpet material 
Table (2a): estimated absorption of standardized area (11m2) and the correction of different carpet material areas 

f 
(Hz) 

Estimated 
absorption. of 

standardized area 
(11m2) 

Absorption 
correction of 

14m2

Absorption 
correction of 

12m2

Absorption 
correction of 

10m2

Absorption 
correction of 

8m2

Absorption 
correction of 

6m2

Absorption 
correction of 

4m2

Absorption 
correction of 

2m2

125 -0.004 0.017 0.014 0.014 0.009 0.017 0.015 0.136 
160 0.023 0.010 0.008 0.014 -0.006 0.028 0.025 0.141 
200 0.010 0.032 0.027 0.017 0.020 0.008 0.012 0.213 
250 0.042 0.026 0.004 0.015 0.022 0.020 0.005 0.148 
315 0.024 0.024 0.015 0.011 0.022 0.033 0.030 0.137 
400 0.046 0.006 0.010 0.002 0.016 0.008 0.017 0.074 
500 0.035 0.017 0.011 0.004 0.006 0.005 -0.027 0.079 
630 0.056 0.022 0.009 -0.005 0.011 0.004 0.009 0.061 
800 0.050 0.030 0.043 0.072 0.102 0.149 0.332 0.050 

1000 0.204 -0.013 -0.003 0.009 0.036 0.068 0.162 0.467 
1250 0.282 -0.037 -0.008 0.021 0.058 0.123 0.245 0.632 
1600 0.339 -0.017 -0.016 0.006 0.060 0.128 0.261 0.686 
2000 0.235 0.018 0.006 -0.001 -0.001 -0.023 -0.020 0.057 
2500 0.282 0.018 0.005 0.004 0.000 0.008 0.063 0.108 
3150 0.305 0.053 0.002 -0.001 0.000 -0.012 0.024 0.037 
4000 0.388 0.050 0.012 0.024 0.011 0.039 0.088 0.258 
5000 0.366 0.067 -0.010 -0.001 -0.058 -0.057 -0.095 -0.109 
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                           Fig.2a: absorption correction surface area for carpet material 
 
 
 
2.b) foam material 
Table (2b): estimated absorption of standardized area (11m2) and the correction of different foam material areas 

f 
(Hz) 

Estimated 
absorption. of 

standardized area 
(11m2) 

Absorption 
correction of 

14m2

Absorption 
correction of 

12m2

Absorption 
correction of 

10m2

Absorption 
correction of 

8m2

Absorption 
correction of 

6m2

Absorption 
correction of 

4m2

Absorption 
correction of 

2m2

125 0.08 0.03 0.02 -0.01 -0.02 0.00 0.02 0.09 
160 0.11 -0.01 0.00 0.02 0.04 0.08 0.12 0.39 
200 0.08 0.04 0.05 0.06 0.07 0.14 0.15 0.32 
250 0.19 0.02 0.02 0.01 0.05 0.14 0.16 0.39 
315 0.19 0.00 -0.01 0.01 0.02 0.11 0.08 0.18 
400 0.26 -0.01 0.03 -0.01 0.02 0.09 0.08 0.21 
500 0.24 -0.03 0.01 0.02 0.04 0.14 0.11 0.20 
630 0.24 0.03 -0.03 -0.01 0.06 0.02 0.11 0.21 
800 0.31 0.03 0.04 0.04 0.11 0.23 0.45 0.79 

1000 0.36 -0.03 0.01 0.11 0.17 0.43 0.62 1.15 
1250 0.50 -0.06 -0.01 0.05 0.17 0.38 0.60 1.15 
1600 0.64 -0.04 0.02 0.04 0.12 0.35 0.50 1.11 
2000 0.51 -0.02 0.02 0.01 0.05 0.21 0.19 0.39 
2500 0.54 -0.03 0.00 0.02 0.06 0.24 0.17 0.44 
3150 0.61 -0.02 0.02 0.01 0.05 0.24 0.18 0.38 
4000 0.65 -0.02 0.04 0.05 0.09 0.29 0.28 0.74 
5000 0.59 -0.01 0.01 -0.01 0.02 0.23 0.12 0.23 
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          Fig.2b: absorption correction surface area for foam material 

 
2.c) sponge material 
Table (2c): estimated absorption of standardized area (11m2) and the correction of different sponge material areas 

f 
(Hz) 

Estimated 
absorption. of 

standardized area 
(11m2) 

Absorption 
correction of 

14m2

Absorption 
correction of 

12m2

Absorption 
correction of 

10m2

Absorption 
correction of 

8m2

Absorption 
correction of 

6m2

Absorption 
correction of 

4m2

Absorption 
correction of 

2m2

125 0.01 0.02 0.01 0.01 0.01 0.02 0.07 0.12 
160 0.04 0.01 0.01 0.00 0.01 0.03 0.04 0.09 
200 0.05 0.00 0.00 0.00 0.03 0.01 0.05 0.09 
250 0.06 0.01 0.00 0.01 0.02 0.01 0.05 0.15 
315 0.06 0.02 0.03 0.02 0.03 0.03 0.07 0.26 
400 0.09 0.03 0.01 0.03 0.01 0.02 0.06 0.14 
500 0.09 0.01 0.01 0.01 -0.01 0.01 0.05 0.07 
630 0.13 -0.03 -0.01 0.03 0.04 0.05 0.04 0.15 
800 0.20 0.01 0.01 0.03 0.07 0.08 0.21 0.34 

1000 0.31 -0.03 -0.02 0.02 0.05 0.13 0.23 0.57 
1250 0.40 -0.05 -0.02 0.03 0.09 0.17 0.31 0.78 
1600 0.48 -0.05 -0.02 0.02 0.11 0.19 0.36 0.88 
2000 0.37 -0.03 -0.01 0.02 0.03 0.05 0.10 0.20 
2500 0.39 0.00 0.00 0.02 0.04 0.05 0.14 0.24 
3150 0.44 0.02 0.00 0.01 0.01 -0.02 0.07 0.11 
4000 0.57 -0.01 0.02 0.01 0.05 0.09 0.19 0.62 
5000 0.51 0.01 0.03 0.00 0.02 0.04 0.08 0.22 
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           Fig.2c: absorption correction surface area for sponge material 
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2.d) polyisoprene material 

Table (2d): estimated absorption of standardized area (11m2) and the correction of different polyisoprene material areas  

f 
(Hz) 

Estimated 
absorption. of 

standardized area 
(11m2) 

Absorption 
correction of 

14m2

Absorption 
correction of 

12m2

Absorption 
correction of 

10m2

Absorption 
correction of 

8m2

Absorption 
correction of 

6m2

Absorption 
correction of 

4m2

Absorption 
correction of 

2m2

125 0.02 0.00 0.00 0.01 0.01 0.02 0.06 0.13 
160 0.05 0.01 0.00 0.00 0.02 0.03 0.07 0.20 
200 0.05 0.01 0.00 0.00 0.02 0.04 0.10 0.16 
250 0.05 0.00 0.00 0.01 0.01 0.03 0.03 0.09 
315 0.08 -0.01 -0.01 -0.01 0.00 0.01 0.07 0.21 
400 0.08 0.01 0.00 0.01 0.02 0.03 0.07 0.24 
500 0.07 0.00 0.01 0.01 0.01 0.00 0.05 0.12 
630 0.11 0.00 0.01 0.01 0.03 0.02 0.08 0.19 
800 0.13 0.00 0.01 0.02 0.03 0.05 0.13 0.38 

1000 0.22 0.00 0.00 0.03 0.05 0.10 0.18 0.58 
1250 0.32 -0.01 0.01 0.04 0.08 0.16 0.32 0.80 
1600 0.45 -0.02 0.02 0.04 0.10 0.21 0.34 0.91 
2000 0.43 -0.01 0.01 0.02 0.05 0.09 0.10 0.28 
2500 0.52 -0.04 0.00 0.04 0.08 0.08 0.17 0.20 
3150 0.47 -0.01 0.02 0.00 0.05 -0.01 -0.03 0.07 
4000 0.42 0.00 0.01 0.03 0.08 0.05 0.16 0.43 
5000 0.30 0.00 -0.03 -0.01 -0.02 -0.05 -0.08 -0.21 
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       Fig.2d: absorption correction surface area for polyisoprene material 

 
4- Conclusion 

Estimated equation at each frequency for the area effect is 
introduced and the deviation of the measured absorption coefficient 
from the estimated absorption coefficient of standardized absorber 
area is corrected. 

As it was expected, the variation of absorption coefficient 
with the area directed to be increased at smaller areas (2), see figures 
1a, 1b, 1c and 1d. 

All materials need corrections for the measured absorption 
coefficient at area of 2m2, over all the range of interested frequency, 
due to its edge effect  

Rather All materials do not need corrections for the measured 
absorption coefficient at areas around the standardized areas, which 
are larger areas, 14 m2, 12 m2 and 10 m2. while the other areas need 
corrections especially at low frequencies. 
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Abstract: The versatile application of castor oil in different pharmaceutical, chemical, sanitary, cosmetic, biodiesel, 
and recently in food industry because of its unique physicochemical properties has led castor oil to be the focus of 
abundant research projects. In this research, the impact of 10 different climatic conditions in Iran on the castor oil 
production by castor bean (Ricinus communis L.) from the standpoints of the quality, oil content and 
physicochemical properties of castor oil was investigated. With the analyzed oil samples, oil content, moisture 
content, refractive index, chlorophyll content, saponification value, iodine value, acid value, and peroxide value 
were respectively determined as 35%-56%, 0.3%-1.2%, 1.404-1.430, 0.02-0.4 mg Phenophytin/ kg Oil, 164-179 mg 
KOH/g Oil, 75-86 g I2/100 g Oil, 0.2-0.9 mg NaOH/g Oil, 0-0.5 meq O2/Kg Oil. Castor oils from various regions 
were significantly (p<0.05) different from the viewpoint of oil content, moisture content, chlorophyll content, acid 
value, peroxide value, saponification value, and iodine value, but indicated no considerable difference (p>0.05) in 
their refractive indices.  The plants grown under climatic conditions of Nur Abad region were of the highest level of 
oil content (56%) indicating the most favorable meteorological and soil physicochemical conditions in the area. 
From the standpoint of oil stability and quality, the oil from Marand, Urmia and Nazarlu were of proper conditions. 
The present research is the first report on the quality, oil content, and physicochemical properties of castor oil 
extracted from castor beans harvested in different regions in Iran. 
[Abolfazl Alirezalu, Nasrin Farhadi, Habib Shirzad, Saeid hazarti. The Effect of Climatic Factors on the Production 
and Quality of Castor Oil Nature and Science 2011;9(4):15-19]. (ISSN: 1545-0740). http://www.sciencepub.net. 
 
Key Words: Climatic Factors, Castor bean, Oil, Production, Ricinus communis 

 

1. Introduction 

Castor bean (Ricinus communis) is a species 
that belonging to the Euphorbiaceae family. In tropical 
climates the castor bean is a perennial plant grows to 
heights of 10 to 12 meters and in temperate climates it 
is an annual, with height of one to three meters are 
more common (Weibel, 1948). Castor seeds contain a 
variable percentage of 40-60% oil averaging 50%, 
which is quite high when compared to any other oil 
seeds available (Brigham, 1967). Worldwide castor 
production was about 1.4 million metric tons during the 
year 2009 with an average yield of about 956 kg ha-1 
(FAO, 2009). 

Ricinoleic acid (12-hydroxy-9-octadecenoic 
acid), is the major component of castor oil, and 
contained about 89% of the total fatty acid complement, 
allowing castor oil to be miscible with methanol and 
ethanol, giving it an advantage in trans-esterification to 
biodiesel. Presence of hydroxyl groups and double 
bonds makes the oil suitable for many chemical 

reactions and modifications (Ogunniyi, 2006). Castor 
beans are traditionally processed into oil by single or 
double-pressing, or by pressing followed by batch 
solvent-extraction (D'Aquin et al., 1960). Because the 
amount of castor seeds oil is high, so the most common 
method for extraction of oil is cold press extraction and 
extraction solvent is next. Considering that quality of 
cold press oil extraction is high and better protect its 
natural properties and is free of chemicals (Anderson, 
1996), Therefore is used its castor oil as the most 
valuable materials, anti-flushing, purgative and laxative 
in medicine. On the other hand oil from solvent 
extraction used in pharmaceutical, cosmetics and health 
industries and biodiesel fuels in the more developed 
countries. Medicinal effects Castor bean is because 
Phytochemical compounds such as flavonoids, 
alkaloids and tannin (Ilavarasan et al., 2006). 

Physicochemical properties of oil can be 
directly affected by a combination of fatty acids, triacyl 
Glycerol and oil content that can, different depending 
on seed varieties and some other factors such as 
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weather conditions and soil type (Ogunniyi, 2006). 
Generally climate composed from collection of edaphic 
and climate factors that should noted them impact on 
growth, development, yield and rate of medicinal 
plants active substance. The most important 
environmental factors that affect on medicinal plant 
quantity and quality of active substance are including 
light, temperature, rainfall, latitude, soil characteristics, 
Altitude and nutrition (Omidbaigi, 2009). 

Because of the importance of medicinal castor 
bean plant and its oil in pharmaceutical, cosmetics and 
hygienic industries, nowadays in food science and 
needs of our country future to this crop should be done 
many studies on this Valuable plant. For this purpose, a 
study was carry out on castor oil Physicochemical 
properties to find best location weather conditions of 
Iran. 

2. Materials and methods 

2.1. Samples 

For this research Seeds of medicinal castor 
bean plants were planted in 10 regions of different 
climates in spring 2008. All 10 sites (North and West 
of Tehran province, Shabestar, Nazarlu, Sarbangholi, 
Marand and Urmia in Azarbayjan and Nur Abad, 
Masiri and Mangudarz in Fars province) had different 
weather and soil types. In the laboratory after separate 
of impurities, grain was dried until moisture 8% and 
finally they were ground for oil extraction. This 
research was carry out in completely randomized 
design with 3 replications for each test. 

2.2. Oil extraction 

After removal of the seed coat, the seeds (50g) 
of Castor bean were crushed and extracted in a Soxhlet 
apparatus fitted with a 1-L round-bottomed flask and a 
condenser. The extraction was carried out on a water 
bath for 6 h with 0.40 L of n-hexane. The solvent was 
removed under vacuum in a rotary evaporator (EYELA, 
N.N. Series, Rikakikai Co. Ltd., Tokyo, Japan) 
(Azadmard-Damirchi et al., 2005). 

2.3. Chemical analysis 

2.3.1. Determination of acid value 

For Determine the acid value of oil was used 
according to AOCS procedure and cd 3d-40 number 
and the results were reported based on Oleic acid 
percentage. 

2.3.2. Determination of peroxide value 

For Determine the peroxide value of oil was 
used according to AOCS procedure and cd 8-53 

number and the results were reported based on meq 
O2/Kg Oil. 

2.3.3. Determination of saponification value 

For Determine the Saponification value of oil 
was used according to AOCS procedure and cd-3-35 
number and the results were reported based on mg 
KOH/g Oil. 

2.3.4. Determination of iodine value 

Iodine value was calculated according to 
Hanos method and results were reported on based g 
I2/100 g Oil (Weaver and Daniel, 2003). 

2.4. Physical properties 

2.4.1. Determination of castor oil rate 

After oil extraction, oil rate was calculated for 
each region (Uquiche et al., 2008). 

2.4.2. Determination of moisture content of the oil 

Amount of moisture of oil content was 
calculated according to AOCS procedure and 925.09 
numbers. 

2.4.3. Determination of chlorophyll content 

Chlorophyll content of castor oil samples were 
measured using the Spectrophotometers method 
(Pokoprny et al., 1995). 

2.4.4. Determination of refractive index 

For Determine the refractive index of castor 
oil was used from refractometer set in temperature 
25°C (Hoseini, 1994). 

2.5. Statistical analysis 

The data were objected to analysis of variance 
(ANOVA) using SAS program and differences among 
treatments were tested with Duncan test (Level of 
significance p<0.05). 

3. Results and discussion 

3.1. Chemical properties 

Table 1 shows the chemical properties of the 
castor bean oil that obtained from samples collected 
from the Iran various regions. Results of this study 
showed a significant effect of climate on acid value, 
peroxide value, iodine value (p<0.01) as well as 
saponification value (p<0.05). 

Acid value range was 0.29-0.88 (table 1) 
which was lower than values determined in other 
studies due to high concentration of hydroxyl groups in 
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castor oil which can react with free fatty acid during 
the storage and reduce the acid value through hydrogen 
binds. 

Peroxide value range was 0.00-0.50 (Table 1). 
Peroxide value is an index for the concentration of 
oxidation substrate. Peroxide value and acid value are 
qualitative parameters for oils quality. 

Saponification value in samples varied 
between 164.50-178.53 (table 1) which was lower than 
values determined in other studies (Ogunniyi, 2006). It 
can be due to several reasons like climate, 
physicochemical properties of soil and the changes in 
oil bonds during storage, which increase the long chain 
fatty acid in oil (Liauw et al., 2008). 

Iodine value range was 75.75-85.62 (table 1) 
which was lower than values determined in other 
studies (Ogunniyi, 2006; Akpan et al., 2006). Oil 
extracted from seeds harvested in Shabestar, had the 
lowest iodine value and therefore the highest oxidative 
stability. Since Iodine value of castor oil is lower than 
other oils, it is used for coating and lubricating. 

3.2. Physical properties 

Results from analysis of variance showed that 
climate had significant effects on oil content and oil 
moisture (p<0.01) and chlorophyll content (p<0.05) in 
oil extracted from seeds of castor, however refractive 
index was not significantly affected by climate. 
Physical properties of castor bean oil are shown in 
Table 2. 

The comparison of means show that in Nur 
Abad and Mangodarz, seeds had the highest oil content 

and in Shabestar and Urmia they had the lowest. 
Studies showed that oil function like seed function is 
depended to the plant variety, climate and the 
interaction between these two factors. They reported 
the oil function range between 47-53% in different 
regions (Koutroubas et al., 1999). Others reported 
castor oil content range between 40-60% (Weiss, 2000). 

The oil moisture range in this study was 0.3-
1.14%. Among different regions, Urmia has the least 
value and the highest value was determined in the north 
of Tehran. This parameter is important to determine the 
purity and shelf life of the oil. These results are 
compatible with existing data. 

Refractive index in different regions varied 
between 1.404-1.426 which was concurrent to other 
studies. Slight differences between studies may be due 
to differences in study condition, planting and 
harvesting conditions and conservation of the oil 
(Akpan et al., 2006). 

Chlorophyll content range in this study was 
0.02- 0.40. Seeds that were harvested from the north of 
Tehran had the least chlorophyll in their oil and the 
highest chlorophyll was in the plants harvested from 
Masiri region. The chlorophyll value shows the region 
geographical longitude, seed maturation condition and 
extraction procedure condition. 

4. Consolation 

According to the physicochemical properties 
of castor oil extracted from seeds harvested in different 
regions, we can conclude that Urmia, Nazarlu and 
Marand have the highest quality oils 

 

Table 1. Chemical properties of the castor bean oil 

Region A.V1 P.V2 S.V3 I.V4 

North of Tehran 0.41d 0.50a 164.50c 83.67ab 

West of Tehran 0.50c 0.01c 174.12ab 85.62a 

Shabestar 0.29f 0.00c 171.03abc 75.75c 

Nazarlu 0.60b 0.00c 178.53a 85.14a 

Sarbangholi 0.30f 0.00c 168.22bc 83.72ab 

Marand 0.59b 0.00c 167.62bc 81.85ab 

Urmia 0.41ed 0.00c 177.62a 85.09a 

Nur Abad 0.88a 0.00c 167.66bc 78.79bc 

Masiri 0.29f 0.45b 168.37bc 80.60ab 

Mangudarz 0.39e 0.00c 172.06abc 81.07ab 

SEM 0.005 0.012 2.54 1.51 

               * Means having different superscripts within the column are significantly different at 
p<0.05.  1. Acid Value (mg NaOH/g Oil)  2. Peroxide Value (meq O2/Kg Oil) 3.                       
Saponification Value (mg KOH/g Oil) 4. Iodine Value (g I2/100 g Oil) 
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Table 2. Physical properties of the castor bean oil 

Region O.C1 M.C2 R.I3 C.C4 
North of Tehran 42.0d 1.14a 1.415a 0.40a 
West of Tehran 51.6b 0.47f 1.426a 0.19abcd 
Shabestar 35.3e 0.49e 1.404a 0.39a 
Nazarlu 45.3c 0.38g 1.424a 0.18abcd 
Sarbangholi 43.3d 0.40g 1.417a 0.30abc 
Marand 51.0b 0.69c 1.412a 0.17abcd 
Urmia 36.3e 0.35h 1.423a 0.16bcd 
Nur Abad 56.2a 0.46f 1.405a 0.12cd 
Masiri 43.1d 0.60d 1.409a 0.02d 
Mangudarz 52.8b 1.00b 1.412a 0.36ab 

SEM 0.55 0.008 0.008 0.068 
* Means having different superscripts within the column are significantly different at p<0.05. 1. 

Oil Content (%) 2. Moisture Content (%) 3. efractive Index (25 ) 4. Chlorophyll Content (mg 
pheophytin/kg oil) 
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Abstract: Feline asthma syndrome is a life threatening clinical condition characterized by chronic inflammation of 
the small passageways of the lungs. Although allergens are the prime suspect in the cause of feline asthma, the 
actual cause is unproven and the condition is believed to be a result of type I immediate hypersensitivity reaction to 
inhaled allergens. Twenty two diseased and five apparently healthy cats were thoroughly investigated in the present 
study. The most common clinical presentation was recurrent bouts of coughing (n=13), Cyanosed mucous 
membranes (n= 7), open-mouth breath (n=7), Squatting with shoulder hunched, neck extended and rapid breathing 
or gasping for breath (n=11), gagging up foamy mucous (n=3) and exercise intolerance (n=17). Seventeen cats 
underwent chest radiography. Six cases showed no patterns neither bronchial nor interstitial, nine cases showed 
bronchial pattern, one case suffer from severe interstitial pattern and one case showed pneumothorax in addition to 
bronchial pattern. A predominant esinophilic sample was collected from only 4 cats by transtracheal lavage. There 
were minimal changes in differential white cell counts, except significant esinophilia. Therapeutic plan was directed 
initially to control asthmatic attack either by conventional medication by injection or nebulization by 
bronchodilators. Then the pet maintained on oral form of conventional medication or spacer, respectively. The 
building stone in the present study was avoidance of putative aeroallergens. On the basis of the data of the present 
cases, it would appear that the diagnosis of feline asthma depends largely on the clinical presentation and 
radiographic findings. The present study concluded that nebulization and inhalation therapy were more effective and 
rapid therapy than conventional medication. (n=number). 
[Wael, M. Kelany And Haithem, A. M., Farghali. Nebulization And Inhalation Therapy Versus Conventional 
Medication Of Feline Asthma. Nature and Science 2011;9(4):20-27]. (ISSN: 1545-0740). 
http://www.sciencepub.net.   
 
Keywords: Nebulization, inhalation, conventional, radiography, feline, asthma. 
 
1. Introduction:

Feline asthma is a chronic inflammation of 
small lung passageways (Dye et al., 1996; Johnson, 
2000; Drowling, 2001; Gardner, 2005; Cohn et al., 
2010). Asthma has been referred to in the literature 
by a variety of terms including eosinophilic 
bronchitis, allergic bronchitis, feline bronchitis, 
feline bronchial asthma, Allergic airway disease, 
feline chronic obstructive pulmonary disease (Dye 
and Moise, 1992; Padrid, 2000 and Gardner, 2005). 
Feline asthma is very similar to humane asthma 
(Padrid et al., 1995; Gardner, 2005).When an asthma 
attack occurs, these passageways thicken and 
constrict, making it very difficult for a cat to breath 
(Padrid, 2000a). This often leads to respiratory 
distress, which can become grave in matter of 
minutes. The lungs may also begin to discharge 
mucus into the airways, leading to fits of coughing 
and wheezing (Dye, 1992).  

The prevalence of lower airway diseases in the 
adult cat populations has been estimated to be 
approximately 1%. Although any breed may be 
affected, Siamese cats appear to be over-represented 
(Moise, 1989; Padrid, 1996, Adamama-Moraitou et 
al., 2004; Hibbert, 2010). Feline asthma has been 

recognized as a clinical entity for over 100 years and 
is a common cause of coughing and dyspnoea. 
Asthma has been defined as a disorder of the lower 
airways that causes airflow limitation, which may 
resolve spontaneously or in response to medical 
treatment (Padrid, 2009). Asthma is thought to be due 
to a type I hypersensitivity reaction to inhaled 
allergens. It is characterized by eosinophilic airway 
inflammation, spontaneous bronchconstriction and 
airway remodeling. Young to middle aged cats are 
most commonly affected (Corcoran et al., 1995; 
Adamama-Moraitou et al., 2004). 

An asthmatic attack can range from mild to 
severe. In mild cases the cat may suffer bouts of 
coughing, wheezing and labored breathing that come 
and go, (can sometimes be mistaken for trying to 
fetch up a hairball). With a severe attack, the cat will 
have extreme respiratory problems that can, in some, 
be life threatening (Corcoran, et al., 1995 and Padrid, 
2000b). So, any coughing cat needs veterinary 
evaluation (Gardner, 2005). Clinical signs of asthma 
in cats included bouts of coughing, wheezing, 
persistent cough, Squatting with shoulder hunched, 
neck extended, rapid breathing or gasping for breath, 
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gagging up foamy mucus, open mouth breath, blue 
lips and gums, labored breath after exertion, overall 
weakness and lethargy (Dye et al., 1996; Gardner, 
2005 and Reinero et al., 2009). Heartworm test 
should be done if the cat lives in an area endemic for 
heart worm diseases (Leib and Monoroe, 1997). 

The most common radiographic feature 
identified is a bronchial pattern, characterized by 
bronchial wall thickening and mineralization 
(doughnuts and tramlines). Hyper-inflation of the 
lung fields and flattening of the diaphragm may be 
identified, due to air trapping. Interstitial and focal 
alveolar patterns may also be seen, hypothesized to 
be due to airway obstruction by mucus plugs, causing 
local atelectasis; the right middle lung lobe is most 
frequently affected. Gas within the esophagus and 
gastro-intestinal tract may be seen, as a consequence 
of aerophagia. Pneumothorax may occasionally be 
identified; however is a rare complication of feline 
asthma (Cooper et al., 2003). It is very important to 
remember that up to 16% of affected cats may have 
no or only very subtle radiographic changes (d'Anjou 
et al., 2007). 

Unfortunately, feline asthma is a chronic 
progressive disease that cannot be fully cured. 
Medications can reduce the symptoms of asthma a 
great deal, but may not be able to eliminate coughing 
fully. In recent years, veterinarians have found that 
the most effective therapy for feline asthma may be 
to use inhalers such as human asthmatics use. A mask 
and spacer system, called AeroKat®, has been 
invented to enable cats to use inhalers or puffers. 
This system is similar to the mask and spacer system 
used to treat babies and small children (Kirschvink et 
al., 2006; Cohn et al., 2010 and Hibbert, 2010). 
 
2. Materials and Methods 

A total number of   22 clinically affected and 5 
apparently healthy cats were admitted to the Vet. 
Clinic of surgery, anesthesiology and radiology 
department, faculty of veterinary medicine, Cairo 
University; and private Vet. clinics in Giza 
governorate. History, clinical presentation, physical 
examination, complete blood count and radiographic 
examination were used to confirm clinically affected 
cats with feline asthma. All cats were thoroughly 
investigated including age, gender, breed, respiratory 
rate/ min, pulse rate/ min, rectal temperature (˚C), 
lymph nodes, mucous membranes and physical 
examination by percussion and auscultation of chest 
according to Kelly (1984).  

Blood samples were collected from anterior 
median artery. Complete blood count (CBC) was 
performed for all blood samples with standard 
techniques described by Feldman et al. (2000). The 
CBC included red blood cells (RBCs) count, 

hemoglobin (Hb) concentration, packed cell volume 
(PCV), red cell indices (mean corpuscular 
hemoglobin concentration (MCHC), Mean 
Corpuscular Volume (MCV) as well as total (TLC) 
and differential leukocyte count (DLC). 
 
Chest radiographs: 

Seventeen cats underwent chest radiography, 
they were not sedated and a ventro-dorsal and a right 
lateral view were performed. A scoring system 
according to (Foster et al., 2004 and Kirschvink et al., 
2006) ranging for the total combined score from 0 to 
6 aimed to evaluate separately bronchial pattern (0: 
absence of signs, 1: mild [first generation of bronchi 
visible], 2: moderate [second generation visible], 3: 
severe [third generation visible]) and interstitial 
pattern (0: absence of signs, 1: mild [mild interstitial 
framework visible], 2: moderate [interstitial 
framework distinguishable from a bronchial pattern], 
3: severe [clearly apparent interstitial pattern]). The 
five other cats with normal radiographic findings 
were used as a control group. 

The clinically affected cats were divided into 2 
groups according to therapeutic approach. Firstly, 
Cats presented in severe asthma required emergency 
treatment. All stressful procedures such as restrain for 
injections or radiographs should be avoided until the 
cat is stable. The first group consisted of 10 clinically 
affected cats treated traditionally (conventional 
medication) using initially a single dose of injectable 
corticosteroids and bronchodilators then maintained 
on tablet form of corticosteroids and bronchodilators. 
The second group consisted of 12 clinically affected 
cats managed by nebulization initially and maintained 
on inhalers using spacer. The 2 groups managed as 
follow: 

I) The first group consisted of 10 clinically 
affected cats treated traditionally (conventional 
medication). Initial emergency treatment consisted of 
0.5 ml/ kg Bwt of Minophylline® ampoules 
(Aminophylline as injectable bronchodilators, 125mg/ 
5ml/ ampoule, by Alex pharmaceutical company) and 
0.25 ml/ Kg Bwt of dexamethasone® ampoule 
(dexamethasone sodium phosphate as injectable 
corticosteroid, 8 mg / ampoule/ 2ml, by Memphis 
pharmaceutical company). Then cases maintained on 
a third of tablet/ 5 kg Bwt of Quibron® once at night 
(unhydrous theophylline, as tablet form of 
bronchodilators, 300 mg/ Tablet Bristol- Mayer 
Squibb) and tablet/ 5 kg Bwt / 12 hrs of 
Prednisolone® tablet (prednisolone, 5mg/ tablet by 
Adco pharmaceutical company). The dose decreased 
gradually after clinical improvement. This application 
was described by Leib & Monoroe (1997).      

II) The second group consisted of 12 
clinically affected cats managed by nebulization 
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(using FLO or aerosol delivery system, Piston 
Compressor system for aerosol therapy made in Italy 
by CA- MI) initially and maintained on inhalers using 
spacer (Averro-spacer or valved holding chamber 
with pediatric mask for use with metered dose 
inhalers; Made in Egypt by AVERROES Pharma) in 
addition of oral one third of a tablet/ 5 kg Bwt of 
Quibron® once at night (unhydrous theophylline, as 
tablet form of bronchodilators, 300 mg/ Tablet 
Bristol- Mayer Squibb). 0.5 ml of Farcolin® solution 
(Salbutamol soln. 0.5 mg/ ml by Pharco) mixed with 
1.5 ml of Saline® soln. (0.9 % Nacl soln., by Otsuka) 
then used in nebulizer. Cats maintained on 7 puffs of 
Clenil compositum® as inhaler (Salbutamol 100 µg 
and Beclomethasone dipropionate 50 µg / dose; 200 
doses by Cheisi). The doses decreased gradually 
according to clinical improvement. This method was 
described by Gardner (2005) and Cohn (2010).  
Clinical improvement detected by monitoring of 
clinical status, physical examination and radiographic 
examination. 

History of parasitic control and vaccination 
was collected. All cats were dosed one tablet for each 
4 kg Bwt of Drontal (20mg Praziquantel and 230 mg 
Pyrantel Embonate made in Germany by Bayer 
Healthcare) as broad spectrum anthelmintic. Also cats 
were vaccinated against Chlamydia psitacci, Feline 
Parvo virus, Feline calici virus and Feline 
Rhinotracheitis virus (vaccine of Schering 
pharmaceutical company).  

Fecal examination is simple, quick, 
inexpensive and one of the most important diagnostic 
procedures to exclude parasitic infestation of lungs 
and intestines. Examination of a fresh fecal saline 
smear was yield a diagnosis in some cases. Several 
drops of saline can be applied to fresh thin fecal 
smear, a coverslip added, the slide examined 
microscopically according to Leib & Monoroe 
(1997). 

Transtracheal lavage in cats was performed by 
Transtracheal approach. Transtracheal techniques 
were performed by clipping and shaving of hair over 
triangular area of cricothyroid ligament. The skin 
prepared aseptically using Betadine® antiseptic 
solution (Povidone iodine by Mundi pharmaceutical 
company). Stabilization of trachea was done by one 
hand then needle of jugular catheter (18 guge needle) 
was inserted by other hand. The needle was advanced 
slightly into tracheal lumen. Twelve ml syring 
attached to the catheter containing 2-4ml of sterile 
saline was injected and aspirated quickly back into 
the syringe at time of cough. Adequate amounts of 
fluid (1-2 ml) should be aspirated for cytological 
evaluation. Direct smears examined on microscope 

slides for cytological evaluation according to Padrid 
et al. (1991); Leib & Monoroe (1997).   

Statistical analysis was performed by statistical 
Package for Social Sciences (SPSS). Mean and 
standard deviation are descriptive values for 
quantitative data. ANOVA (Analysis Of Variance) 
was used for testing means of more than two groups 
by computer program according to the method 
described by Irwan (1996).  
 
3. Results: 
1-Apparently healthy cats: 
Apparently healthy cats were 5 cats of age ranged 
from 6 months to 12.7 years old (2 females and 3 
males) without any apparent clinical signs of feline 
asthma and of normal laboratory data and normal X-
ray. The breeds of apparently healthy cats were 3 
Persian cats and 2 Siamese cats.  
 
2-Clinically affected cats: 

This group was consisted of 22 clinically 
affected cats of age ranged from 5 months to 7.8 
years old (14 females and 6 males). The breeds of the 
affected cats in the present study were 13 Persian 
cats, 7 Siamese cats and one Himalayan cat. The 
investigated cats revealed significant changes of 
respiratory, pulse rates and cyanosed mucous 
membranes in 7 cats. There was a panorama of 
clinical presentation including open-mouth breath 
with lateral recumbency in some cats (n= 7), bouts of 
coughing or persistent cough (n= 13), Squatting with 
shoulder hunched, neck extended and rapid breathing 
or gasping for breath (n= 11), gagging up foamy 
mucus (n= 3), overall weakness or exercise 
intolerance (n=17), retching and vomiting occur in 3 
cases at the end of a coughing episode (figures 1A, 
2A, 3A).  

Physical examination of cats with bronchial 
disease was yield normal results between episodes 
(n= 5), although most cats have expiratory wheezes 
(n=14) on thoracic auscultation. In severe cases no 
breath sounds may be heard (n=7). There were 
significant (P <0.01) changes in respiratory and pulse 
rates (table 1)  

On the basis of our findings, age, gender and 
breed of cats with feline asthma were not 
significantly different from those of cats without 
feline asthma or control cases. 
 
Chest Radiographs 

According to Foster et al., 2004 and Kirschvink 
et al., 2006 scoring system, the seventeen 
radiographic examined cats were classified as in table 
(3). 
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Table (1): General clinical examinations of apparently healthy and clinically asthmatic cats  (Mean  ± SE ) 
Parameters Clinically healthy cats Clinically asthmatic  cats 

1-Respiratory rate  (No./min) 32.6 ± 1.21 57.90 ± 2.69** 
2- Pulse rate (No. / min) 93.00 ± 1.76 162.73± 6.21** 
3- Rectal  temperature (° C) 38.52  ±  0.10 38.35± 0.09 

4- Mucous  membranes Very faint rosy red Cyanosis in 7 cats 
and pallor mm in 15 cats 

5- Superficial lymph nodes Free Free 
** There were significant increase of respiratory and pulse rates in clinically asthmatic cats. (P <0.01) 
 
Table (2): Hematological studies Complete blood count was normal except significant esinophilia.  

Parameters Unit Control cats  Asthmatic cats 
RBCs count X 106/µL 6.43 ± .0.10 5.11 ± 0.23** 
PCV % 40.80 ± 0.32 39.38 ± 0.39 
Hb concentration g/dl 12.45 ± 0.12 11.06 ± 0.32* 
MCV Fl 63.47 ± 0.83 75.29 ± 3.05 
MCHC g/dl 30.52 ± 0.21 28.04 ± 0.55* 
TLC X 10³/µL 8.72 ± 0.06 9.45 ± 0.43 
Neutophils X 10³/µL 5.46 ± 0.07 5.60 ± 0.24 
Lymphocytes X 10³/µL 2.30 ± 0.03 2.36 ± 0.13 
Monocytes X 10³/µL 0.52 ± 0.02 0.45 ± 0.05 
Esinophils X 10³/µL 0.44 ± 0.03 1.05 ± 0.06** 

∗ = P < 0.05 ** = P < 0.01 
 
Table (3): Classification of the seventeen radiographic examined cats according to Foster et al., (2004) and 

Kirschvink et al., 2006 scoring system: 
The score Description of the pattern number 

0 absence of signs 6 
1 mild [first generation of bronchi visible] - 
2 moderate [second generation visible] 2 

Bronchial pattern 

3 severe [third generation visible] 7 
0 absence of signs 6 
1 mild [mild interstitial framework visible] - 
2 moderate [interstitial framework distinguishable from 

a bronchial pattern 
- 

Interstitial pattern 

3 severe [clearly apparent interstitial pattern]). 1 
 

From this table we can see that six cases showed 
no signs neither bronchial nor interstitial. While nine 
cases showed bronchial pattern (two moderate and 
seven severe, Fig. 1B). In the other hand there was 
one case suffer from severe interstitial pattern (Fig. 
2B). One case showed pneumothorax in addition to 
bronchial pattern (Fig. 3B). 

Therapeutic Approach: 
Improved cases in nebulization and inhalation 

therapy represented 83% but dead cases represented 
about 17%. While improved cases in conventional 
medication represented 50% and dead cases were 
50%.(fig. 4 A & B) 

Nebulization and inhalation therapy Conventional medication Cases 
Improved cases Dead cases Improved cases Dead cases 

Number and 
Days 

10 cases out of 12 improved
within 10-17 days 

2 cases within first 2 days of 
therapy 

5 cases within 12-24 
days 

5 cases dead within first 
week of treatment 

 
Fecal examination revealed negative samples 

except 2 samples contained Eimeria oocysts. 
Transtracheal lavage revealed large numbers of 
esinophils.
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     A                              B 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (1): (A) Three years and six months old Siamese queen showed marked respiratory distress and squatting 

position with shoulder hunched and extended head and neck to catch its breath. (B) Right lateral view 
plain x-ray film of the same case showed bronchial pattern mainly in the right middle lung lobe 
(White arrow). 

 
 
    A                                          B     B 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (2): (A) Two years and two months old  apathic Himalayan tom cat displayed gasping of air. (B)  Right 

lateral view plain x-ray film of the same case showed bronchial wall thickening and mineralization 
(doughnuts and tramlines), local atelectasis and clearly apparent interstitial pattern.  

 
 
      A                                    B 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (3): (A) Six months female Persian kitten showed open mouth breath with overall weakness (lateral 

recumbency). (B) Right lateral view plain x-ray film of the same case showed bronchial wall thickening 
and hyper-inflation of the lung fields (pneumothorax). 
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Fig (4): (A) The same Himalayan tom cat in Fig. 2 initially treated (emergencely) by nebulization using 

saline® and bronchodilator (Farcolin®). (B) Then maintained on spacer using bronchodilator and 
corticosteroid (Clenil compositum® spray). 

 
4. Discussion 

Feline asthma syndrome is a life threatening 
condition (Corcoran et al., 1995; dye et al., 1996). 
When the cat has asthma, the small passageways of 
the lungs were thickened, and collapsed when the cat 
inhales, making it difficult for the pet to catch its 
breath. In severe cases, there were coughing, exercise 
intolerance, open-mouth breath and cyanosis of 
mucous membranes. In these cases, large numbers of 
bronchioles plug mucus and smooth muscle that 
surrounds these tubes go into spasm restricting 
breathing (Corcoran et al., 1995; Johnson, 2000 and 
Padrid, 2000a). Cats during acute asthma attack have 
very hard time breathing. They assume a praying 
position and concentrate on obtaining the air they 
need in deliberate breaths. These breaths are deep, 
labored and abdominal.  

Intrathoracic airway obstruction may be due to 
bronchial smooth muscle hypertrophy, increased 
mucus production, bronchial inflammation and 
edema, leading to bronchoconstriction. Bronchial 
obstruction prevents movement of air out of the 
lower airways during expiration, which can lead to 
air trapping and subsequent emphysema and 
pneumothorax (rare) (Leib & Mnoroe, 1997 and 
Padrid, 2000a). Pneumothorax was recorded in one 
case in the present study which parallel to the results 
of Cooper et al. (2003) who reported pneumothorax  
as a complication of feline asthma in 5 cats out of 
421 cases (1.2 %). These changes are associated with 
severe clinical manifestations that often do not 
respond to treatment  

Other cats have only a mild cough or high 
pitched wheeze that comes and goes. From the was 
present study, it is estimated that very low percent of 
cases of feline asthma were recorded in Persian cats 
which is the common breed reared in Egypt. Padrid 
(1996), Gardner (2005) and Hibbert (2010) 

concluded that feline asthma represents one percent 
of feline diseases although this percent could be 
increasing. The incidence of the disease is highest in 
Siamese cats.  

Episodes of asthma are triggered by inhalation 
of allergens in the air or by stress. Some common 
allergens are grass and tree pollens, smoke, fumes, 
Cigarettes, mold, polish, dust mites, dust, potpourri, 
paint, carpeting, feather pillows, aerosols of various 
sorts such as perfumes, deodorants and flea spray. 
Heat, cold and exertion can all trigger an attack (Dye, 
1992; Padrid et al., 1995; Adamama-Moraito et al.; 
2004 and Padrid, 2009). Food can cause allergic 
reactions in cats even if the food has been fed for 
years. Sensitivity to the food ingredients may last 
forever and must be omitted from the diet 
permanently. Common food ingredients that cause 
asthma symptoms included wheat, milk, gluten, tuna 
and the preservatives added to cat food. 

In the present study, feline asthma confirmed by 
the marked clinical presentation specially in severe 
cases. The asthmatic cat is bought by little restrain to 
X-ray tray to avoid stress which may be the end of 
life of severely asthmatic cat. As it may result in the 
release of stress hormones which in turn led to 
bronchoconstiction which aggravate the case.  

Frequently, radiographs may demonstrate 
diffuse prominent bronchial markings consistent with 
inflammatory airways. Radiographic signs of 
increased lung lucency and flattening and caudal 
displacement of the diaphragm represent 
hyperinflation and suggest air trapping. It is worth 
recalling that the feline heart sits in the mid thorax 
because of the presence of inflated lungs on either 
side. When a lung lobe collapses and the lung 
volume decreases, the heart may shift its position 
within the thorax to take over this new space. Thus, a 
mediastinal shift is evidence of atelectasis rather than 
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consolidation. In more extreme cases, you may 
appreciate fluffy ill defined heavy interstitial 
infiltrates in multiple lung lobes. The cause of these 
changes in cats with lower airway disease is 
apparently due to multiple small areas of atelectasis 
in multiple lung lobes resulting from multiple diffuse 
small mucus plugs.  

Feline asthma must be differentiated from other 
diseases of the same clinical manifestations. Firstly, 
the present study rule out cardiac cough by physical 
examination and absence of cardiac murmurs or 
gallop rhythm. Pleural diseases also differentiated by 
absence of muffled respiratory or cardiac sounds. 
Although bronchial asthma is confirmed by the 
results of a complete blood counts, fecal floatation, 
thoracic radiography. Esinophilia is identified in 
approximately 20% of cats with bronchial disease. 
Stool analysis was used to exclude Paragonimiasis 
and Aleurostrongylosis (Corcoran et al., 1995; Dye, 
1996; Foster, 2004 and d’Anjou et al., 2007)  

Saline can be used to wash cells from deep 
within the lungs for a microscopic examination 
(transtracheal wash). The presence of large numbers 
of esinophil white blood cells is characteristic of the 
disease. Stool analysis excluded parasitic agents that 
cause esinophilia. So, the present study denoted 
hypersensitivity reaction (mostly immediate type I). 
These findings were in parallel with the results of 
significant esinophilia in the present hematological 
studies. We must capture the incriminated 
aeroallergens as the etiology of asthma.  

From the present data, clinical improvement in 
nebulization and inhalation therapy was more 
obvious in cases with severe asthmatic attacks. As 
Salbutamol and Beclomethasone dipropionate 
directed into the target organ and exerted its action 
rapidly. It was resulted in the solution of rigid asthma 
except in 2 cases. Only 2 dead cats attributed to 
marked bronchial obstruction which prevent air 
movement (Leib & Monoroe, 1997; and Foster et al., 
2004). While conventional medication could solve 
50% of mild to moderate cases. But it failed to treat 
50% of severe cases of feline asthma as bronchial 
asthma cannot be cured by injectable and tablet form 
due to severe bronchoconstriction.   

Feline asthma in our study was confirmed and 
differentiated with other diseases of the same 
manifestations by clinical presentation, findings of 
thorough clinical examination, x-ray, complete blood 
count and transtracheal lavage. From the present 
study, nebulization and inhalation therapy is more 
rapid, effective and cheapest than conventional 
medication. The percent of cure in nebulization and 
inhalation therapy was 83% while in conventional 
medication was 50%. Although nebulization and 
inhalation therapy was more effective, the 

conventional medication was easier in application. 
This is because a short period is required to restraint 
asthmatic cats for injection or oral medication while 
nebulization and inhalation therapy needs more time 
(Gardner,2005; Kirschvink et al., 2006; Padrid, 2006; 
Reinero et al., 2009; Cohn et al., 2010 and Hibbert, 
2010). 
 
5. Conclusion: 

Allergens are the main culprits in feline 
bronchial disease. The present panorama of 
diagnostic approach depends mainly on clinical 
presentation and radiographic examination. The 
present study concluded that nebulization and 
inhalation therapy were more effective and rapid 
therapy than conventional medication as it is directed 
to the target organ. 
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Abstract: Cadmium chloride (CdCl2) was given to Swiss-Webster pregnant female mice at the concentrations of
(50mg/L) and (100mg/L) (w/v) respectively, in their drinking water. Treatment started few days before pregnancy and
it continued until delivery the offspring. After the weaning (22 days of age), all male offspring were isolated and
subjected to “Standard Opponent” test at the age of 25 days. The results of this test showed a significant and
dose-dependent increase in the non-social behavior, such results showed a significant decline in the social behavior
including naso-genital and naso-nasal contact, number of fights, rear, wall rear and displacement activities of the Cd
exposed groups. Brain impairments due to the neurotoxic effect of Cd treated groups were indicated by
histopathological investigation and neurochemichal analysis. Effect of Cadmium Pollution on Neuromorphology
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1. Introduction:
Prenatal exposure to neurotoxicants may affect

brain development and function. Neurotoxic agents
present in the environment and especially in the food
chain may reach the brain of the fetus or the newborn
during critical periods of brain development. These
agents may affect cerebral function and development
resulting in long-lasting or permanent deficits in
cerebral function that can be reflected at different
ages (youngness, adulthood or elderly) as alterations
in motor function or coordination and/or altered
intellectual function with alterations in learning
ability and/or memory. These neurological alterations
would be consequence of alterations in the function
of one or more of brain [1].

Heavy metals discharged as waste products
from different industries are considered a major
source of environmental pollution. Cadmium (Cd)
which is one of these pollutants has taken
considerable attention for its great different toxic
effects on living individuals. Cadmium toxicity is
increasing in incidence today for several reasons.
One of the primary reasons is zinc deficiency in
many commonly eaten foods. Zinc, which is
protective against cadmium, is becoming
increasingly deficient in the soil and consequently in
food. Food processing and eating of refined food
further reduces zinc intake.

Exposure to cadmium is also increasing due to

its use as in iron coating, steel and copper. It is also
used in copper alloys, stabilizers in rubber and
plastics, cigarette papers, fungicides and in many
other products. Often these industries cause water, air
and food pollution with this metal [2]. Cadmium
used in industry finds its way into many water
supplies. In addition, soft water is more dangerous
since the calcium in hard water has a protective
effect. Old galvanized pipes and new plastic (PVC)
pipes are sources of cadmium in our drinking water.
Cadmium is unique among other metals because of
its toxicity at a very low dosage and long biologic
half life and its low rate of excretion from the body
[3]. It is listed by the U.S. Environmental Protection
Agency as one of 126 priority pollutants .

Neurotoxicity appears in a variety of
neurochemical and behavioral changes [4, 5]. This
neurotoxicity was still not regarded to certain
specific reason; Cd may exhibit several effects on
neural level concerning neurochemical mediators [4,
6] Assembly of cell membrane proteins and
phospholipids may also be affected under Cd toxicity
[7, 8].

The aim of our present study was to asses the
impact of cadmium -exposure present in the
environment on some brain functions in mice off
spring with special reference to neurobehavioral
effects.
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2. Materials and Methods
Experimental animals
Adult male and female Swiss-Webster mice were used
(n=50, BW 25±5 g), the animals housed in opaque
plastic cages (three females with one male in each
cage) in the Animal House Unit in Faculty of
Veterinary Medicine, Cairo University. Animals were
kept under reversed lighting conditions with white
light on from 22.30 to 10.30 hours local time. The
ambient temperature was regulated between 18 and 22
° C. On pregnancy (appearance of vaginal plug was
considered as day one of pregnancy), the males were
removed from the cages and the females were
subjected to the experiment. Treatment started few
days before pregnancy and it continued until
delivery. Food (Standard Diet) and water were
available adlibitum.

Cadmium administration
Cadmium chloride (analytical grade, Riedel de

Haen, Germany) was dissolved in deionized
distilled water in the concentrations of (50 mg/L)
and (100 mg/L) (w/v). Cadmium concentrations
formed the sole drinking fluid source for the
experimental group of dams during the prenatal period
of the experiment. The drinking fluid containing
cadmium concentrations were changed with fresh
preparations every five days. The control groups
were received deionized distil led water only . All
pregnant mice were housed individually.

After weaning at the age of 22 days, 25 male
offspring from each treatment category and control
group weresubjected to the tests at the age of 25 days
Puberty is around day 25-30 in mice, estrogen has
been shown to affect non-reproductive behaviors in
humans and rodents, including anxiety, fear, and
activity levels [9],therefore “Standard opponent” tests
were carried out on male offspring.

“Standard Opponent” Test
“Standard opponent” tests under dim red lighting

(ca. 8 lux) as described by Brain et al., 1989, [10] . The
docile and age-matched male “standard opponents”
were rendered anosmic by applying 25µl of 4% zinc
sulphate solution to the nasal tract under ether anesthesia
for three days prior to encounters [11]. The anosmic
‘standard opponent’ intruders were introduced in the
home cages of ‘test animals’ and the “standard
opponent” test of each ‘test animal’ was observed
visually for 500 seconds. The opponents were used
only once and the selected “elements” of behavior
were studied [12].

Biochemical Analysis
All the mice were weighed and sacrificed by

cervical decapitation. Brains were cut into two
sagittal pieces with surgical scalpel, and tissues of at
least five animals were pooled to prepare enough
samples for biochemical estimation. Samples were
then diluted tenfold and the homogenate was spun
at 10,000 rpm for 15 min and the supernatant was
used for enzymatic assay. Biochemical estimation by
standard methods was conducted for AchE and
BchE [13], MDA [14] and ascorbic acid [15] in
brain tissues of control and Cd-treated animals.

Cadmium Determination
Each sample was represented by one gram of

tissues dissected from the brain of at least five
animals were pooled to prepare enough samples for
determination of Cd in brain tissues . The samples
then placed in a clean screw-capped tube and
digested according to the method described by
Finerty et al.,1999,[16]. The obtained solutions were
then analyzed by using Air/ Acetylene Flame Atomic
Absorption Spectrophotometer (UNICAM 696 AA
Spectrometer) for determination of cadmium levels
in examined samples.

Histopathological examination
Histopathological examination in brain of

control and Cd-treated animals. Tissue specimens
from brain of all experimental mice were collected
and fixed in neutral buffered formalin, processed by
conventional method, embedded in paraffin,
sectioned at 4-5 µm and stained by Haematoxylin
and Eosin [17].

Statistical Analysis
Data of “Standard opponent” tests were

compared within the experimental groups by
ANOVA test and Mann- Whitney U test [18].

3. Results

“Standard Opponent” Test
Results of the various treatments are shown

in Tables 1 and 2. The behavioral data (mean ± SE) in
the “Standard Opponent” test of male offspring are
given in (Tables 1 and 2). Almost all of the elements
of behavior were affected by prenatal CdCl2- exposure
and these effects were statistically significant in a dose-
dependent manner. The non-social and social behavior
of the exposed offspring were significantly and dose-
dependently affected showing an increase in the
former and a decrease in the later, respectively. The
elements of social behavior including attack, numbers
of fights, naso-nasal and naso-genital contacts, wall
rears and rears were decreased significantly in a dose-
dependent manner. The latencies to threat and attack
were also increased significantly and dose-
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dependently. Overall, the results indicate that the
social behavior is significantly decreased due to
the prenatal CdCl2-exposure in a dose- dependent
manner. Conversely, the nonsocial behavior and its

elements like wall rears and rears, in young male
adult offspring were increased significantly and
dose- dependently.

- WHO (1992) and Agency for Toxic Substances and Disease Registry (1999)

Acetylcholinestrase and Butyrylcholinesterase

Activities of AchE and BchE
(Acetylcholinestrase and Butyrylcholinesterase)
showed a concentration -dep endent decrease in all
the tissues studied,Tables3.

Excessive intake of Cd in drinking water
significantly reduces AchE and BchE activity in the
brain tissues.

MDA
The significant decrease in free radica l

scavenging enzymes and a concomitant increase in
lipid peroxidation (MDA) in brain tissues suggest an
increase in oxidative stress after excessive Cd
intake. Such increase in free radicals in neuronal
cell bodies could be correlated with loss of neurons in
brain and synaptic structures in neuromuscular
junctions.

The impairments due to the neurotoxic effect of
Cd in brain of mice treated with high dose (100 mg
/L) were indicated by the histopathological
investigation. The impairments included congestion

of blood vessels, necrosis of neurons (Fig.A),
neuronphagia (Fig.B) and focal gliosis (Fig.C) as
well as haemorrhage in Virchow space. Moreover, in
hippocampus the pyramidal cells appeared atrophied
and necrosed (Fig. D).

Ascorbic acid
A parallel increase in ascorbic acid content ,

Table 3, an important antioxidant in brain after Cd
intake, is difficult to explain. An increase in ascorbic
acid content suggests its role in amelioration of
stress.

Concentrations of cadmium in the brain tissues

The concentrations of cadmium in the brain tissues
of Cd-exposed groups were 10 µg/g and 65 µg/g of
(50mg/L) and (100mg/L) (w/v) respectively, in their
drinking water (P< 0.05 vs. control). While, the mean
concentration of Cd in the brain tissues of control
group was 2 µg/g.
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Fig. (A): Microphotograph of brain of mice treated with cadmium showing necrosis of neurons (H & E stain
X 200).

Fig. (B): Microphotograph of brain of mice treated with cadmium showing neuronophagia of pyknotic
neurons (H & E stain X 200).

Fig. (C): Microphotograph of brain of mice treated with cadmium showing focal gliosis (H & E stain X 200).
Fig. (D): Microphotograph of brain of mice treated with cadmium showing atrophy and necrosis of

pyramidal cells of the hippocampus (H & E stain X 200).
Fig. (E): Microphotograph of brain of control, untreated mice showing no histopathological changes (H & E

stain X 200

4. Discussion:
The present results clearly suggest that after the

weaning period, various behavioural indices in young
male offspring were affected in the “Standard
Opponent” test. Thus, these results clearly emphasize
that pre and postnatal cadmium exposure is extremely
dangerous. A strong correlation exists between
maternal and umbilical cord blood cadmium levels
indicating prenatal transfer of cadmium from mother
to developing fetus in utero [19]. Cadmium can enter
into the brain parenchyma and neurons during the
critical point of development [20] causing
neurological alterations [21, 22]. Barannski, 2007,
[23] described the toxic result of cadmium exposure
in the form of morphological development, sensory
motor reflexes, biochemical and behavioral outcomes
in rodents. It is now well documented that significant
quantities of compounds that are given to
mothers during late pregnancies and during postnatal
period, may be transmitted to the offspring in utero and
/or via mother’s milk during lactation [24-28,19]. It is
known that a major portion of brain cells (70%) of the

closely related rats are formed after birth [29].
Furthermore, it has been established that the
hippocampus in the brain may be most vulnerable to
the neurotoxicity of neurotoxic materials in the very
rapid growth period. The hippocampus and the
cerebral cortex are the key structures of memory
formation [30-33], because the hippocampus is
especially indispen sable in the integration of spatial
information.

There were significant differences in
hippocampus and the Opponent” test, in mice which
received high dose of Cd (100 mg / L) and untreated
group (control). The Opponent” test has been
associated with hippocampal activity and cholinergic
activity neurotransmission (learning ability and motor
activities) Many investigators have reported that
hippocampus is one of the most vulnerable regions in
the AD brain [34] and hippocampal lesions in general
produce changes in rat 's activity levels [35] and
impairment in spatial memory [36]. So, we could be
stated that, hippocambus is the main target of CNS
due to Cd exposure. The impairments due to the
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neurotoxic effect of Cd in brain of mice treated with
high dose (100 mg /L) were indicated by
histopathological investigation. Figures A-E, showed
congestion of blood vessels, necrosis of neurons,
neuronphagia, focal gliosis as well as the pyramidal
cells appeared atrophied and necrosed especially in
hippocampus (Fig.D).

Histological changes were observed in rat
organs exposed to 8 mixtures of metals [37].
Cadmium causes hemorrhages in the autonomic
ganglia with cell necroses and damage to nerve cells
and nerve fibers. De Castro 1996,[4] observed
changes of drinking behavior in rats exposed to acute
Cd intoxication. There were significant decreases
(P< 0.05) in the activity of acetylcholinestrase.
(AchE) enzyme in the brain of Cd administered
groups, Table 3. Antonio and Leret, 2000, [6]
observed enzymatic changes in rats exposed to lead
intoxication.

Acetylcholinestrase (AchE) is an enzyme that
responsible for hydrolyzing and so deactivating
acetylcholine in the body. It is a good indicator of
sublethal toxicity by heavy metals [38]. Brain
contains 2 forms of AchE, membrane bound forms
constitute 90% of the enzyme and soluble form
represents the rest 10% [39, 40]. Level of the soluble
form considered a simple and sufficient indicator of
relative change of AchE in the brain [41, 42] which
measures the turnover of Ach activity [43].
Alterations in this enzyme level are indicative to
impairment of cholinergic function [44]. Our results
revealed significant inhibitory effect on AchE
activity in brain tissue of mice offspring which is in
accordance with previous investigations of [45- 47]
in rats.

Cadmium inhibits release of acetylcholine,
probably by interfering with calcium metabolism [37].
Cadmium can enter into the brain parenchyma and
neurons [20] causing neurological alterations in human
[21] and animal models [22]. This decrease could be
due to loss of neuron cell bodies in the brain, loss of
synaptic structures, or inhibition of enzyme activity.
These effects could be corroborated with cognitive
dysfunctions observed in experimental animals.

This study suggested that, exposure to cadmium
present in the environment and especially in the food
chain may reach the brain of the fetus or the newborn
during critical periods of brain development and
could be produced cumulative developmental
abnormalities in the brain prenatally, which is
expressed in the young adult male offspring in
disturbed form of long lasting social behavioral
outcomes and learning ability. It seems that the

impairments of behaviors in relation to learning and
memory are due to the disturbance of the
hippocampal circuit and its vast connections through
cortical and subcortical pathway.

Acknowledgements

This research was sponsored by Department of
Animal Hygiene and Environmental Pollution
(Faculty of Veterinary Medicine, Cairo University).
We thank Dr. Mervat M.Kamel (Prof.of Animal
Behavior Faculty of Veterinary Medicine, Cairo
University) for technique assistance.

Corresponding author
Hussein A. Kaoud
Department of Veterinary Hygiene and
Environmental Pollution , Faculty of Veterinary
Medicine, Cairo University, Egypt
*ka-oud@link.net

5. References:
[1] Piedrafita B, Monfort P, Cauli O, Llansola M,

Rodrigo R, Montoliu C, El Mlili N, Felipo V
Mechanisms of developmental neurotoxicity:
Molecular and behavioral correlates. Abstracts /
Toxicology Letters 2006; 164S, S1–S324.

[2] Newsome W H , Davies D ,Doucet J PCB and
organochlorine pesticides in Canadian human
milk. Chemosphere 1995; 30, 2143- 2153.

[3] Jones M M ,Cherian C Cadmium, a unique
metal. Toxicology J; 1990: 62,1.

[4] De Castro E , E Silva, H Ferreira, M Cunha, C
Bulcao, C Sarmento,et al.,. Effect of central
acute administration of cadmium on drinking
behavior. Pharmacol. Biochem. Behav 1996;
53, 687–693.

[5] Desi I, Nagymajtenyi L, Schuiz H Behavioural
and neurotoxicological changes caused by
cadmium treatment of rats during development.
J. Appi Toxicol 1998; 18 (1), 63-70.

[6] Antonio M T, Leret M L Study of the
neurochemical alterations produced in discrete
brain areas by perinatal low-level lead
exposure. Life sciences 2000; 67(6):635-42.

[7] Herak-Kramberger C M ,Sabolic I The
integrity of renal cortical brush-border and
basolateral membrane vesicles is damaged in
vitro by nephrotoxic heavy metals. Toxicology
2001; 156, 139–147.

[8] M T, Laura Corredor L , Leret M L Study of the
activity of several brain enzymes like markers
of the neurotoxicity induced by perinatal
exposure to lead and/or cadmium. Toxicology
Letters 2003; 143, (3), 331-340.

[9] Morgan M A, Pfaff D W Effects of Estrogen on



Nature and Science, 2011; 9(4) http://www.sciencepub.net/nature

http://www.sciencepub.net/nature 34 naturesciencej@gmail.com

Activity and Fear-Related Behaviors in Mice.
Hormones and Behavior 2001; (40), 4, 472-482.

[10] Brain P F, McAllister K H, Walmsley S V Drug
effects on social behaviour: methods in
ethopharmacology. In: Boulton, A.A., Baker, G.B.
&Greenshaw, A.J. (Eds.) Neuromethods 1989;
Vol. 13 (pp. 687-739). Humana press, Clifton NJ.

[11] Brain P F, Benton D, Childs G, Parmigiani S
The effect of the type of opponent in tests of
murine aggression. Behav Proc 1981; 6,319 -
328.

[12] Brain P F , Ajarem J S ,Petkov V V The
utility of ethological assessments of murine
agonistic interactions in behavioural teratology:
the foetal alcohol syndrome 1987. In: Oliver, B.,
Mos, J. &Brain, P.F. (Eds.) Ethopharmacology of
agonistic behaviour in animals and humans (pp.
110 -121). Martinus Nijhoff Publishers,
Dordrecht.

[13] Ellman G L , Courney U D , Andres Junior V
, Featherstone R M A new and rapid
colorimetric determination of AchE activity.
Biochem Pharmacol 1961; 7, 88-95.

[14] Netelson, S., 1971. Techniques of clinical
chemistry, (3rd ed). Springfield, IL: Charles C
Thomas.

[15] Buege J A , Aust S D The thiobarbituric acid
assay. Methods of enzymol 1978; 52,306-7.

[16] Finerty M W, Madden J D,Feagly S E ,
Grodner R M Effect of environs and
seasonality on metal residues in tissues of wild
and pond raised Cray fish in Southern
Louisiana. Arch Environ. Contam Toxicol
1990; 19:49.

[17] Bancroft J D,Stevens A ,Turner D R Theory
and Practice of Histological Techniques 1996;
(4th ed). New York, Churchill, Livingstone.

[18] Sokal R R ,Rohlfe F J Biometry: The
principles and practice of statistics in biological
research 1981; W.H. Freeman, San Francisco.

[19] Ajarem J S, Qasim M A, Ahmad M Effect of
postnatal lead exposure on the development
and behaviour of mice offspring. Saudi J Biol
Sci 2003; 10, 1-14.

[20] Nishimura Y,Yamaguchi J. Y ,Kanada
A,Horimoto K ,Kanemaru K,Satoh M Increase
in intracellular Cd(2+) concentration of rat
cerebellar granule neurons incubated with
cadmium chloride,cadmium cytotoxicity under
external Ca (2+) – free condition.Toxicol In
Vitro 2006; 20 (2) : 211- 6.

[21] Rose C S , Heywood P G ,Costanzo R M
Olfactory impairment after chronic
occupational cadmium exposure J Occup Med
1992; 34 (6), 600 -5.

[22] Lukawski K, Nieradko B, Sieklucka- Dziuba M
Effects of cadmium on memory processes in
mice exposed to transient cerebral oligemia.
Neurotoxicol Teratol 2005; 27 (4), 575-84.

[23] Barannski B Effect of exposure of pregnant rats
to cadmium on prenatal and postnatal
development of the young.Neurosci.Res 2007; 58
(2) 149 – 55.

[24] Draski L J , Burright R G ,Donovick P J The
influence of prenatal and/or postnatal exposure
to lead on behavior of preweanling mice. Physiol
Behav 1989; 45, 711-715.

[25] Ajarem J S , Ahmad M Behavioral and
biochemical consequences of perinatal exposure
of mice to instant coffee: a correlativeevaluation.
Pharmacol. Biochem Behav 1991; 40, 847-852.

[26] Ajarem, J S, Ahmad, M Prenatal nicotine
exposure modifies behaviour of mice through
early development. Pharmacol. Biochem. Behav.
1998 a; 59,313-318.

[27] Ajarem, J S, Ahmad, M Effects of prenatal
exposure of mice to non-alcoholic malt beverage
“beer” on the offspring. Saudi J Bio Sci 1998 b;
5, 78-92 .

[28] Ajarem, J S , Brain, P F , Prenatal caffeine
exposure modifies behavioral responses in mice.
Behav Pharmacol 1993; 4,541-544.

[29] Patel, A J Under nutrition and brain development
Trends Nat Sci 1983; 6, 151-154.

[30] Izquierdo, I , da Cunha, C , Rosat, R , Ferreira,
M B C , Jerusalinsky, D ,Medina, J H
Neurotransmitter receptors involved in memory
processing by amygdola, medial septum and
hippocampus of rats.Behvioral and
Neurobiology 1992; 58,16-25.

[31] Thiel, W in: "Computational Thermochemistry"
(Eds. K K Irikura and D J Frurip), ACS
Symposium Series 677, American Chemical
Society, Washington, DC, 1998; pp. 142-161.

[32] Shirai, N , Suzuki, H Effect of dietary
docasahexaenoic acid and catechins on maze
behavior in mice. Ann Nutr Metab 2004; 48,
51-8

[33] Leussis, M P , Bolivar, V J Habituation in
rodents: a review of behaviour, neurobiology
and genetics Neurosci Biobeh Rev 2006;30,
1045 – 1064.

[34] Liu, R, Liu, I Y , Bi, X , Thompson, R F ,
Doctrow, S R , Malfroy, B , Baudry, M
Reversal of age-related learning deficits and
brain oxidative stress in mice with superoxide
dismutase/catalase mimetics. Proc Nati.Acad
Sci USA 2003 ; l00, 8526-8531.

[35] Holland, P C , Lamouneux, J A , Han, J S
,Gallagher, M Hippocampal lesions Interfere



Nature and Science, 2011; 9(4) http://www.sciencepub.net/nature

http://www.sciencepub.net/nature 35 naturesciencej@gmail.com

with Pavlovian negative occasion setting.
Hippocampus 1999 ;9,143 – 157.

[36] Deacan, R M J , Craucher, A ,Rawlins, JNP
Hippocampal cytotoxic lesions effects on
species –typical behaviours in mice.Beh.Brain
Res 2002; 32, 203-213.

[37] Jadhav, SH, Sarkar, SN, Patil, RD ,Tripathi, HC
Effect of subchronic exposure via drinking
water to a mixture of eight water –
contaminating Metals: A Biochemical and
histopathological study in male rats. Arch
Environ. Contam Toxicol 2007; 53, 667-677.

[38] Forget, J, Pavillon, JF, Beliaeff, B, Bocquene, G
Joint action of pollutant combinations
(Pesticides and metals) on survival (LC50

values) and acetyl- cholinesterase activity of
Trigriopus Brevicornis (Copepoda
Harpacticoida). Environ Toxicol Chem 1999;
18,912-918.

[39] Atack, JR, Perry, EK, Bonham, JR, Candy, JM,
et al. Molecular forms of acetylcholinestrase
and butyrylcholinesterase in the aged human
central nervous system, Journal of
Neurochemistry 1986; 47,263-277.

[40] Mortensen, S R, Brimijoin, S, Hooper, M J,
Padilla, S Comparison of the in vitro sensitivity
of rat acetylcholinesterase to chlorpyrifosoxon:
What do tissue LC50 values represent? Toxicol
Appl Pharmacol 1998; 148, 46–49.

[41] Muller, F, Dumez, Y ,Massoulie, J Molecular
forms and solubility of acetylcholinesterase
during the embryonic development of rat and
human brain Brain Res 1985 ; 331, 295-302.

[42] Zakut, H, Matzkel, A, Schejter, E, Avni, A
,Soreq, H Polymorphism of
acetylcholinesterase in discrete regions of the
developing human fetal brain. Journal of
Neurochemistry 1985; 45,382-389.

[43] Sastry, BVR, Janson, VE, Jaiswal, N ,Tayeb, OS
Changes in enzymes of cholinergic system and
acetylcholine release in the cerebra of aging
male Fischer rats. Pharmacology 1983;26,61-
72.

[44] Slechta, DA, Pokora, MJ Lead induced changes
in muscarinic cholinergic sensitivity,
Neurotoxicology 1995; 16, 337-348.

[45] Eck, PC, Wilson, B Cadmium toxicity.
Copyright © 1989 - The Eck Institute of
Applied Nutrition and Bioenergetics, Ltd.

[46] Gupta, A, Gupta A, Murthy, RC, Chandra, SV
Neurochemical changes in developing rat brain
after pre-and postnatal cadmium exposure. Bull.
Environ Contam Toxicol 1993; 51, 12-17.

[47] Antonio, MT, Corredor, L, Leret, ML Study of
the activity of several brain enzymes like markers
of the neurotoxicity induced by perinatal exposure

to lead and/or cadmium Toxicol Lett 2003;
143,331-340.



Nature and Science, 2011;9(4)                                      http://www.sciencepub.net/nature  

 41 

Rain water harvesting and Artificial Recharge in Africa: Review 

Mupenzi Jean de la paix1, 2a, Li lanhai1b, Tafadzwa Lorraine Muzilikazi2c, Liu Yanfeng2d, Ge Jiwen2e 

 
1Xinjiang institute of ecology and geography, Chinese academy of sciences, Key laboratory of oasis ecology and 

desert environment, 818 Beijing Road, Urumqi, Xinjiang, 830011, China 
2 School of Environmental Studies, China University of Geosciences, Wuhan, 430074, China 

a johnmupenzi@gmail.com; blilh@ms.xjb.ac.cn,c lorrainetafadzwa@yahoo.com; dliuyf@cug.edu.cn, 
ejiwenge2002@yaoo.com.cn  

 

Abstract:  The report tries to highlight the growing popularity of rainwater harvesting and artificial recharge in 

Africa in relation to increasing demands and exploration of groundwater. Several techniques are identified as 

methods for water harvesting and recharge but those associated with collection devices, catchment areas and 

conveyance systems are given more attention for example check dams and recharge pits. Scarcity of groundwater 

data and lack of awareness of groundwater phenomenon is still a hindrance to intensive artificial recharge projects.  
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1. Introduction 

Water is a crucial resource with great implications for 

African development. The freshwater situation in 

Africa, however, is not encouraging. Of the estimated 

800 million who live on the African continent, more 

than 300 million live in water-scarce environment 

(AU/NEPAD, 2006). Because of semi-arid and arid 

conditions, especially in southern Angola, Namibia, 

Botswana, western South Africa, and western 

Zimbabwe, all have lower recharge rates and hence 

tend to place a higher value on their water resources 

than the humid countries. In these areas, groundwater 

recharge may be limited and probably largely 

localized to line and point sources such as streambeds 

and dam basins, respectively (Xu and Beekman, 

2003). In Southern African nations, especially in 

those within the arid and semi-arid areas, there is a       

greater need of and access to reliable source of water 

supply (ADELANA et al., 2008). North Africa is the 

most water-stressed region in Africa, and freshwater 

availability will become an even more important 

issue in the coming decades, it is also threatened with 

seawater intrusion, resulting from over-exploitation 

of groundwater resources in coastal areas (UNEP, 

2008). As indicated figure 1(WHYMAP, 2008), 

North Africa has the highest groundwater mining 

activities indicated by the red circles. 

              

  
Figure1 Groundwater resources of Africa       

Groundwater is of particular importance in Africa, 

where numerous countries rely on a combination of 

hand-dug wells and public boreholes for their 

drinking water. Although groundwater use is 

generally less visible than surface supplies, it 

increasingly provides the main source of agricultural 

irrigation in rural areas, as well as a vital safety net 

for dry-season food security (ADELANA et al., 

2008). From the Groundwater Dependency data of 

Southern Africa countries shown in table 1, 

dependency is moderate to major in semi-arid and 
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arid countries (ADELANA et al., 2008). However, 

with increase in population and the need for 

development, the situation for groundwater 

dependency will continue to grow at an alarming rate. 

 

Table 1 Situation of Groundwater dependency in 
Southern African countries 

Member 
 state 

Rural Urban Agri Industry overall 

     dependency 

Angola 2 2 2 1 2 

Botswana 3 2 3 3 3 

DR Congo 1 1 1 1 1 

Lesotho 2 2 1 1 1 

Malawi 3 1 2 1 2 

Mauritius 1 2 2 2 2 

Mozambique 2 2 1 1 2 

Namibia 3 3 3 3 3 

Seychelles 2 2 1 1 1 

South Africa 3 2 2 2 2 

Swaziland 2 1 1 1 1 

Tanzania 3 3 3 1 2 

Zambia 2 2 1 2 2 

Zimbabwe 2 2 1 2 2 

Indication scale: 1= minor, 3 =moderate, 3 =major 

Where there is no surface water, or where 

groundwater is inaccessible due to hard ground 

conditions, or where it is being over exploited 

recharge alternatives should be implemented. In a 

very simplified sense, if a society is threatened or 

subjected to water scarcity it should respond by 

attempting to get and store more water using simple, 

inexpensive and traditional concepts.  

2. Methodology 

This used the documentation method for getting all 

information regarding Rain water harvesting and 

Artificial   Recharge in Africa. 

3. Results and Discussions 
3.1 Concepts of rainwater harvesting and 
artificial recharge 

Rainwater harvesting is one of the most promising 

alternatives for supplying freshwater in the face of 

increasing water scarcity and escalating demand 

(Yongxin, 2006). There are two main techniques of 

rain water harvesting namely storage of runoff on 

surface for future use and recharge to groundwater 

and shallow aquifer (MacDonald and J Davies, 2000). 

As rainwater harvesting gains popularity among 

African countries so does artificial recharge as a way 

to counteract water shortages. Artificial recharge can 

be used for a number of reasons: integrated water 

management, seasonal storage and recovery of water, 

long-term storage or water banking, emergency 

storage or strategic water reserve, short term storage, 

enhancement of well field production, restoration of 

groundwater levels, compensation for over-draft, 

reduction of pumping cost, stoppage or reduction of 

the rate of land surface subsidence, and improvement 

of groundwater quality to agricultural or municipal 

standards (SAI, 2009). Other objectives of artificial 

recharge are to reduce land subsidence, to store water, 

to improve the quality of the water through soil-

aquifer treatment or geo-purification, and to use the 

aquifer as water conveyance systems (Raju, et al., 

1994). Artificial recharge to ground water is a 

process by which the ground water reservoir is 

augmented at a rate exceeding that obtaining under 

natural conditions of replenishment (Raju, et al., 

1994). Artificial groundwater recharge systems are 

engineered systems where surface water is put on or 

in the ground for infiltration and subsequent 

movement to aquifers to augment groundwater 

resources (Moegiadi, 2000;Yahya , 2009.). 

 

Table2 Properties of artificial groundwater recharge  

Method of Conditions Advantages Disadvantages 

AGR of use    

Wells a thick impervious Inexpensive Clogging up 

  Layer between   at infiltration 

   Surface of the soil and aquifer   surface 

Dam suitable For  low permeable- Sediment accumulation 

  Geomorphology soil  High Evaporation 

Spreading  available land low maintenance suspended  

  High permeability  cost sediments 

 
Moegiadi (2000) described an artificial recharge 

system as any man-made scheme or facility that adds 

water to an aquifer. The author further stated that rain 

water harvesting is essential because:- 

1. Surface water is inadequate to meet human 

demand that has to depend on ground water. 
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