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ABSTRACT 
 

Ferula hermonis Boiss or ‘‘Zalooh root’’ despite of being used for many purposes, it has not been 
thoroughly investigated.  Recently it has been reported as strong antioxidant, antibacterial and antimycotic 
agent. This study was held to investigate the efficiency of this herb to control the staphylococcal infection if 
compare to traditional medicine.forty adult fertile female rats were classified into five groups.the first group 
(G1) was left as control, the second group (G2) was given the plant extract, the rest of animals were  inoculated 
intravaginally with Staphylocococcus aureus ATCC29213 pure culture then classified into three groups G3 was 
left without treatment, G4 treated with plant extract and G5 was treated with commercial drug. Vaginal swabs 
were examined weekly till recovery. At the end of experiment, animals were sacrificed and serum chemistry and 
molecular changes were investigated. The study revealed powerful inhibitory effect for Staphylococcus aureus  
beside   hematenic, hepato protective, hypolipidemic, hypoglycemic effects of the herb. It is strong antioxidant, 
controlled all chromosomal aberrations and molecular changes and took all the changed values back towards 
normal if compared to those having infection. 
 
Key words: It is concluded that Ferula hermonis should be considered as a new non conventional medicine for  
                    staphylococcal infection 
 
Introduction 
 

Uterine function is often compromised by bacterial contamination of the uterine lumen during and after 
parturition whereas pathogenic bacteria frequently persist causing uterine disease, a key cause of infertility 
(Sheldon and Dobson 2004).  These pathogenic bacteria cause endometritis and delay uterine involution. In 
addition it was reported that uterine bacterial infection, bacterial products or the associated inflammation, have 
negative effect on the higher centers and perturbs ovarian function (Huszenicza et al.,1999 and Sheldon et 
al.,2002) . Moreover toxic puerperal metritis, can be a sever problem, which is life threatening in some cases 
(LeBlance et al., 2001). Staphylococcus is a genus of Gram-positive bacteria which includes several species that 
can cause a wide variety of infections in humans and other animals through either toxin production or invasion. 
Staphylococcus  aureus has become a major Cause of hospital acquired infection and is being recognized with 
increasing frequency in community- acquired infection (http://en.Wikipedia.Org/). It has been isolated from 
12% of buffalo cows having endometritis and low reproductive performance (Hanafi et al., 2008). 

Plants used in traditional Medicine usually constitute an important source of new biologically active 
compounds (Portillo et al., 2001 and Stevaz et al., 2010). Natural products, either as pure compounds or as 
standardized plant extracts, provide unlimited opportunities for new drug leads because of the unmatched 
availability of chemical diversity (Cos et al.,2006) and also for their synergism when administered in 
combination with synthetic drugs, allowing a dose reduction of the latter to (Pyun and Shin2006and Rosato et 
al.,2008). 

The genus Ferula (Apiaceae), known as a good source of biologically active compounds, comprises about 
170 species widely distributed throughout the Mediterranean area and Central Asia (Pimenov and Leonov 
1993). Many of them have been employed since antiquity as sources of scented gum-resins used either for 
medicinal or culinary purposes. Several species of Ferula are appreciated in traditional medicine for the 
treatment of skin infections, stomach disorders, fever, dysentery, hysterias and as aphrodisiac (Al-Yahya et al., 
1998 and Gamal-eldeen and Hegazy2010).  

Particularly, Ferula hermonis (FH) a perennial shrub that grows on the Hermon mountain, between Lebanon 
and Syria commonly known as ‘‘Shirsh-el-Zallouh’’ which means hairy root, is used in the Middle East to 
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improve sexual behavior in the treatment of frigidity and impotence (Auzi et al.,2008). Previous studies dealing 
on the sesquiterpene composition of different extracts (Auzi et al., 2008 and Lhuillier et al., 2005) and its 
antibacterial and insecticidal activities (Al-Naharal., et al., 2006 and Hilan et al., 2007) have been published. 

The objective of this study is to evaluate the potency of Ferula hermonis for treatment of staphylococcal 
infection if given as feed additives to albino rats to potentiate the use of natural resources.  

 
Materials And Methods 

 
The Herbal Remedy: 

 
Roots of (FH) were obtained from the experimental station of medicinal plants, Ministry of Agriculture, 

Cairo, Egypt. Collected herb was dried at room temperature (25°C) for 7 days in an atmosphere which is not 
exposed to direct sun light then grounded in a grinder. 
 
Screening of antimicrobial activity for the plant extract: 
 
 The dried roots of the plant was soaked in boiled water overnight for extraction and used in 50% concentration. 
 
Microbiological examination: 

 
The extract was examined for the antimicrobial activity using Staphylocococcus aureus ATCC29213 pure 

culture obtained from Northern Utilization Research and Development Division, US Department of Agriculture, 
Peoria, Illinois, USA by agar diffusion method (ADM) (Cruickshank et al., 1975). 

 Vaginal swabs were taken before and after treatment and streaked on nutrient agar plates .Colony count 
was investigated for monitoring the degree of spreading or recovery of infection   according to Cook and Lund, 
(Cook and Lund 1962) and then expressed as rate of recovery.   
 
Method of administration: 

 
The herb water extract 50% was given to animals orally (using oral tube) three times weekly (0.1 ml/ 100 g 

body weight). Treatment continued till complete recovery.  
 

Animals: 
 
The current experiment was carried out on 40 adult female rats (150-200g body weight) housed in 

polycarbonite cages in an air-conditioned room at the Lab of animal house of the National Research Center, had 
free access to water and pelleted diet (mycotoxin free). Fed on basal control diet (Table 1) with mineral and 
vitamin mixture (AIN-93G-Mx) those supply the recommended concentration of elements for AIN-93 G and 
AIN 93 diet (21].  

 
Table 1: Composition of control diet (AOAC, 2000) 

 
Commercial drugs:  

 
Oxytetracycline® injection 5% for veterinary use (Vetwic, Egypt) contains 50mg oxytetracycline 

hydrochloride given intramuscular as prescribed   
 
Experimental design: 

 
Rats were proven to be fertile and free from uterine infection after examination of uterine swabs and then 

were divided into five comparable groups, 10 rats each.   
The first group (G1) was healthy animals kept on basal diet (table 1) without any additives.  The second 

group (G2) was given FH extract beside the basal diet. The rest of animals were infected experimentally by 

Ingredients % 
Casein 
Cellulose 
Corn Oil 
Salt mixture 
Vitamin mixture 
L-Cysteine 
Choline chloride 
Corn starch 

10 
10 
10 
4 
1 
0.018 
0.025 
64.957 
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Staphylococcus aureus ATCC29213 using 10 CFU/ml and then classified into3 groups. G3, left without 
treatment and G4, given the FH extract as treatment and G5, given commercial drug as prescribed.  Vaginal 
swabs were taken weekly to follow up the progress of treatment till complete recovery then bred with proven 
fertile males. The animals were left till they gave birth. The conception rates were calculated in different groups.     
 
Sampling and analysis:  

 
At the end of the experiment rats were slaughtered,  Blood is collected in two tubes with and without 

anticoagulant  (EDTA) the whole blood was to chick out hemoglobin concentration(Jain 2000)  and the clotted  
blood was centrifuged and serum is separated, kept on -20 ºC to perform some relevant  analysis such as 
hemoglobin Alanine amino transferase and aspartate amino transferase (ALTandAST respectively; (Bergmenyer 
1985),  gamma glutamyl transferase (γGT; (Szasz 1969). Total protein, glucose, urea, uric acid, creatinine and 
cholesterol (Henery 1981), high density lipoprotein (HDL; (Warnick et al., 1983)) and law density lipoprotein 
(LDL; Assman et al., 1984),( triglyceride Fossati and Prinicip 1982), (total lipids Draven and Schmite 1964), 
and  Oxidant/ antioxidant markers including malondialdehyde (MDA; Satoh1987), superoxide dismutase(SOD; 
Nishikimi andYagi 1962) and total antioxidant (TAC; Koracevic and Koracevic 2001) were calorimetrically 
assayed using chemical kits from Bio Diagnostic, Egypt. Also cholinesterase level was assayed in serum (CHE; 
Jokobs et al., 1990).   

Cytogenetical Examination was carried out for rats after intra peritoneal injection of 0.6 mg/ kg colchicines 
2.5 hours prior to sacrificing. Femoral bone marrow cells were extracted and treated with hypotonic solution, 
fixed in methanol/acetic acid mixture and the slides were prepared for examination. Fifty metaphase spreads per 
animal were examined for chromosomal aberrations (Galloway et al., 1987).   

Micronucleus Estimation: Femoral bone marrow cells were expelled onto clean slide and mixed with few 
drops of fetal calf serum. Cell homogenate was smeared, left to dry, fixed in methanol and stained with Giemsa. 
A thousand polychromatic erythrocyte /animal were screened for micronuclei (Heddle and Bruce 1984).  

Specimens of liver, kidney brain and testis were collected to be examined for RNA, DNA content. One 
gram of tissue is homogenized in 4 ml distilled water, out of which 1 ml is added to cold trichloroacetic acid 
(TCA), centrifuged, boiled in mixture of absolute ethanol and ethanol/ether mixture 3:1 After centrifugation add 
TCA 5%. The supernatant is separated to be ready to be quantified using specific reagents for DNA 
(Diphenylamine reagent) and RNA (Orcinol reagent) respectively (Pears 1985 and Schneider 1968). Total 
protein is estimated in tissue using commercial kits (Peter 1968). Statistical Analysis: Data were statistically 
elaborated with Analysis of Variance (Glantz 2003a) using Mc Graw Hill software (Glantz 2003b).  
 
Results 

 
Screening of the antimicrobial effect of the plant extract showed inhibitory effect to  Staphylococcus aureus 

ATCC29213 (ADM 24 mm). 
Microbiological examination (Table2) of the vaginal swabs showed continuous promotion in both G4 and G 

5 till complete recovery while in G3there was propagation in bacterial growth alongside the experimental 
period.  

At the end of the experiment, female rats were introduced into cages of proven fertile males for breeding. 
All control groups conceived (100%) within two weeks according to the onset of estrus period. On the other side 
treated animals showed different degrees of fertility.  Animals treated with FH took longer time for complete 
recovery and conception if compared to those treated with commercial  

 
Table 2: Rate of recovery of rats infected with Staphylococcus Areus  

Days % of Bacterial propagation in 
G3 

% of recovery in treated groups 
G4 G5 

7 23 22 46 
15 87 55.8 100 
25 130 100   

 
Analysis of serum chemistry as elaborated in table (3). Revealed the hematenic, hepato protective, 

hypolipidemic, hypoglycemic effect of the herb. It is strong antioxidant, took all the values back towards normal 
if compared to those having infection. 
 
Table 3: Blood biochemistry of rats infected with Staphylococcus Aureus and treated with Ferula Hermonis (Means±SE) 

parameter G1 G2 G3 G4  G5 
Hemoglobin (gm/dl) 15.1±0.04a 15.42±0.12b 12.93±0.06c 14.81±0.08d 13.93±.07f 
Total protein (gm/dl) 8.69±0.09a 8.56±0.10ac 7.02±0.003b 8.39±0.03c 7.71±0.05d 
Glucose (mg/dl) 94.98±1.72a 97.46±1.45a 178.78±3.19b 107.82±2.84a 151.88±0.97c 
Urea (mg/dl) 32.26±1.13a 30.27± 0.19a 44.63±1.84b 33.03±0.96a 34.16±1.89a 
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Uric acid (mg/dl) 5.01±0.05a 5.03±0.04a 6.33±0.14b 5.53±0.15c 6.03±0.10b 
Creatinine (mg/dl) 0.83±0.005a 0.84±0.004a 1.01±0.002b 0.89±0.001c 0.95±0.01d 
ALT(U/l) 60.80±1.14a 56.00±1.09a 90.00±4.01b 67.00±1.52c 73.00±1.67d 
AST(U/l) 50.00±0.89a 47.20±1.03a 70.00±1.26b 56.00±1.09c 59.80±1.66c 
GGT(U/l) 12.6±0.25a 12.75±0.32a 20.6±0.46b 16.18±0.31c 19.39±0.39d 
SOD ( U /ml    ) 7.76±0.13a 8.94±0.11b 3.94±0.09c 6.58±0.16d 5.48±0.16e 
MDA (nMol/ml) 2.71±0.05a 1.82±0.06b 6.05±0.18c 3.74±0.24d 4.68±0.15f 
TAC (mMol/l) 1.78±0.03a 2.09±0.06b 1.18±0.02c 1.74±0.06a 1.40±0.02d 
Total lipid (mg/dl) 164.22±3.08a 278.32±2.49b 342.49±14.59c 278.84±4.93b 153.97±5.81a 
 Cholesterol(mg/dl) 113.93±3.39a 101.84±4.80a 213.95±3.16b 106.27±3.06a 146.76±2.65a 
HDL(mg/dl) 67.57±1.99a 49.87±2.30b 88.58±2.95c 52.83±0.72b 53.69±1.08b 
LDL(mg/dl) 65.14±2.28a 39.89±1.68b 87.26±3.2c 56.30±1.80d 74.33±1.29e 
Triglyceride (mg/dl) 72.65±1.64a 70.02±1.12a 74.78±1.40b 78.73± 1.50c 75.25±1.33b 
Cholinesterase(U/L) 7.08±0.58a 7.30± 0.74b 3.43±1.44c 6.44±0.77d 5.27±0.66e 

Different letters in superscripts means significance (P ≥0.05) 
 
Studying the molecular changes took place due to infection (Table 4) revealed high percentage of 

chromosomal aberrations, especially deletions, breaks and gaps.  Administration of the plant extract controlled 
these hazardous alterations to a great extent.  Also the prevalence of micronucleus in bone morrow was greatly 
lowered by FH. 
 
Table 4: Molecular Changes Of Rats Infected With Staphylococcus Aureus And Treated With Ferula Hermonis ( Means±SE) 

Chromosomal abberations G1 G2 G3 G4  G5 
Gap 1.0±0.4a 0.4±0.22a 2.2±0.52b 1.2±0.18a 1.4±0.22a 

Breaks 0.4±0.22a 0.2±0.18a 2.2±0.33b 1.2±0.18b 1.4±0.22b 

Centromeric attenuation  1.8±0.33a 0.8±0.56b 2.4±0.22c 1.2±0.33a 1.8±0.33a 
Deletion  0.00 ± 0.0a 0.00 ± 0.0a 0.8±0.33b 0.2±0.18b 0.40±0.22a 
Fragmentation 0.00 ± 0.0a  0.00 ± 0.0a  0.6±0.22b 0.10 ± 0.00c 0.2±0.18c 
Endomitosis 0.8±0.33a 0.4±0.22a 2.2±0.33a 0.8±0.33a 1.2±0.33a 
End to end 0.8±0.33a 0.4±0.22a 2.2±0.33a 1.00±0.28a 1.2±0.33a 
Micronucleus 22.2±1.42a 12.8±1.14b 95.8±4.5c 30.4±1.8a 52.8±2.12d 

Different letters in superscript means significance (P ≥   0.05)  
 

Table 5: Changes In Tissue Protein and Nucleic Acids of Rats Infected with Staphylococcus Aureus and Treated with Ferula Hermonis  
              (Means±SE) 

 G1 G2 G3 G4  G5 

T
ot

al
 

pr
ot

ei
n 

liver 7.124±0.206a 7.396±0.134a 5.272±0.166b 7.01±0.1a 6.77±0.169a 

kidney 6.05±0.038a 6.217±0.15a 5.12±0.23b 6.17±0.07a 5.99±0.05a 

Brain 7.012±0.10a 7.21±0.09a 4.98±0.11b 6.99±0.11a 6.70±0.13a 

D
N

A
 in

 
T

is
su

e 

liver 3.26±0.17a 3.16±0.08a 1.84±0.39c 4.57±0.21b 7.81±0.2d 

kidney 0.4±0.01a 0.42±0.01a 0.21±0.01c 0.37±0.01b 0.33±0.01b 

Brain 0.49±0.01a 0.51±0.00a 0.42±0.00b 0.40±0.00 b 0.34±0.00 

R
N

A
 in

 
tis

su
e 

liver 0.37±0.003a 0.38±0.01a 0.20±0.10a 0.31± 0.01b 0.29±0.01b 

kidney 0.30±0.004a 0.31±0.01a 0.20± .09b 0.29±0.01b 0.26±0.01b 

Brain 0.34±0.01a 0.33±0.01b 0.21±0.00c 0.30±0.01b 0.28±0.00b 

Different letters in superscript means significance (P ≥   0.05) 
 
The changes in nucleic acids and total protein in tissues are illustrated in table (5). Results in G3 showed 

marked decrease in total protein, RNA and DNA in all tissues indicates high prevalence of apoptotic changes. 
However the condition was much better in G4 after FH administration. 
 
Discussion: 

 
Staphylococcus aureus causes plenty of disease. The infection often starts with an acute phase and generally 

becomes chronic and subclinical (Sutra and Poutrel 1884). Anyone can develop a Staph infection, although 
certain groups of people are at greater risk, including newborn infants, breast feeding women, and people with 
chronic conditions such as diabetes, cancer, vascular disease, and lung disease. Injecting drug users, those with 
skin injuries or disorders, intravenous catheters, surgical incisions, and those with a weakened immune system 
all have an increased risk of developing Staph infections. S.aureus is the main cause of mastitis and endometritis 
in dairy farms causing great economic losses (Sutra and Poutrel 1884). Since the first usage of antimicrobials, 
the burden of resistance among bacteria has progressively increased and has accelerated within the last 10 years. 
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Antibiotic resistance genes were present at very low levels prior to the introduction of antibiotics, not only in 
humans but also in companion and food animals. Some kinds of Staphylococcus aureus is resistant to antibiotics 
and can progress to life-threatening blood or bone infections because there are fewer effective antibiotics 
available for treatment (http://www.medicinenet.com).  

Ferula hermonis is a very aromatic herb, specially its roots that are known to exhibit exotic smells. It is very 
rich in phenolic and antioxidant components (Hanafi et al., 2010).Recent evaluation of the antimicrobial 
efficiency of the extract proved its powerful antibacterial effect and the declined Colony forming unit CFU in 
those animals administered the herb extract (Abdel-Kader et al., 2011) The carvacrol, thymol and the 
sesquiterpen hydrocarbon present in this herb were previously proven to exhibit such activity (Galal et al., 
2000). Salmonella typhi,Pseudomonus aerogenosa and Escherichis coli are susceptible to components found in 
the resin of this herb while gram positive germs like Staphylococcus aureus and Streptococcus fecalis are mostly 
susceptible to components found in roots (Bramely and Dodd 1984) This explains the rapid promotion and 
complete recovery in G4 given the plant extract. The study revealed longer period of recovery in G4 if 
compared to G5 given commercial antibiotic this may be due to differences in dose and route of administration.   

Analysis of serum chemistry revealed the hematenic effect as the plant rich in iron copper and protein 
necessary for erythropoiesis. The hepatoprotective, hypolipidemic, hypoglycemic, antioxidant effects of the herb 
are due to its high content of vitamin E and vitamin A and unsaturated fatty acids specially the essential fatty 
acids linoleic and a-linolenic acids (Abdel-Kader et al., 2011). The positive effect of the herb on the general 
health condition explains its powerful effect against disease. 

 The oxidative stress due to infection results in DNA damage in the chromosome expressed in higher 
frequency of chromosomal aberration such as breaks, gaps, gene deletion (Sakkas et al., 1998). In the present 
study the high amount of total phenolics and the powerful antioxidant effect of Ferula hermonis took part in the 
regenerative process of the damaged DNA, RNA and took their value towards normal and controlled these 
hazardous alterations to a great extent.  Also the prevalence of micronucleus in bone morrow was greatly 
lowered by FH.  

It is concluded that Ferula hermonis root extract should be considered as a promising source of medicine 
for treatment of Staphylococcus aurous infection in both human and live stalk. 
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