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ABSTRACT
Antibacterial efficacy of garlic extract was studied in vitro and in vivo. This was judged on the

basis of in vitro inhibition of microbial growth of isolated microorganisms on blood agar and the
recovery of dinical cases of endometritis by intrauterine infusion of garlic extract Bacteriological
samples before and after treatment were taken from 15 cows affected with 2nd and 3rd degrees of
endometritis. Initial bacterial count ranged from 108 to 1012 Colony forming units / mi (cfu /ml)
before treatment was markedly reduced after garlic treatment to be 103to 104 cfu/ml. The isolates
were cultured on blood agar media with dfferrent concentrations of garlic extract { 2,3,
4,5,6,7,8%). Concentration of 8% inhibited all isolated strains . The in vitro study revealed a
constant pH value of 5.8 by incubation at 37 © C for one hour . The activity of garlic extract was
found 18 times neomycin sulphate . The in vivo investigation disclosed that all the cows having
2nd degree endomelritis responded well after single intrauterine infusion of garlic extract. Al the
cows showing 3rd degree endometritis required two infusions of the garlic extract for complete

dlinical recovery.

INTRODUCTION

Garlic (Allium sativum , family Liliaceae ) has been firstly known and
used in Asia, then was transferred to other countries . It has been used as

common spices, food additive and folk medicine since ancient times . At
present , several investigations have been conducted to provide better
understanding of its scientific value and beneficial therapeutic application .
Thus, it has been found to possess antibacterial (1.2 antifungal 44
antiviral, antitumor, anthelmintic insecticidal,and anticoagulant activites®,
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In addition , it has been found to contain prostaglandins(s'b) ( PGA, PGB
and F ) , thus having oxytocic activity (D, It has since long been
recommended for cure of a number of ailments viz : wounds, foululcers,
pneumonia , bronchitis , atopic dyspesia , gastrointestinal disorders and
infectious genital tract disorders ®) | With voids and gabs its in vitro and in
vivo antibacterial and antifungal property has also been demonstrated in
animals and poultry @89

In the present investigation, preliminary attempts have been
conducted to study and elucidate both in vitro and in vivo antibacterial
property of crude extract of garlic. Also to evaluate its therapeutic efficacy
against uterine infections which cause clinical endometritis in dairy cows .

EXPERIMENTAL

Materials and Methods :

Fifty Friesian - Holstein and crossbred cows which suffer endometritis
were used in this study . The age of cows varied from 4 to 6 years old . The
animals were housed in open yards under similar conditions . Natural
service was used in a ratio of a bull for 20 cows . Through routine
postpartum breeding soundness examination . The clinical diagnoses were
categoried into 2 major groups : Group 1 (33 cows ) affected with 2nd degree
endometritis ( separately, all the cows were infused once with 50 - 100 ml of
garlic extract by using uterine catheter ) while Group 2 ( 17 Cows ) suffering
from 3rd degree endometritis, ( each infused intrauterine with the same dose
of garlic extract twice with one week apart ). Using each animal as its own
control thirty bacteriological samples were taken from only 15 cows
representing all degrees of endometritis, one before garlic infusion and the
other 72 hours after garlic infusion by using biopsy knife instrument (10)_
Preparation of Garlic Extract :

100 gm of frozen cloves were grinded thoroughly in a mixer after
addition of 120 ml distielled water then left for 0.5 hour for soaking and
subsequently seived through muslin cloth . The obtained garlic extract was

incubated at 37 ° C for one hour ( to allow the transformation of inactive allin
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to active allicin ) 1V . The pH of the garlic extract was measured before and

after incubation .

Determination of the Minimum Bactericidal Concentration (MBC) was

carried out by mixing different concentration of garlic extract 2,3,4,5,6,7 and

8%) with nutrient agar . The solidified plates were divided, the different

isolates were cultured on the plates and incubation at 37 ° C for 24 h .

After 72h streaks showing no signs of growth were aseptically
transferred to nutrient broth and further incubated for 48h . MBC was
considered on the lowest concentration showing no signs of growth on
nutrient broth after subcultured and incubation .

Activity of Garlic Suspension :
This was assessed by mixing the nutrient agar medium with a

suspension of 1 % ( v/v ) of Staphylococcus aureus ATCC ( 6538 .p) . The
molten agar medium was poured in sterile petri dishs to a depth of 3-4 mm .
The inoculated plates were dried for 30 min at room temperature before use .
Holes (cups) were done in the seeded agar with sterile cork - borer 8 mm
diameter . Cups were filled with the dose (14 j g/ml) of standard preperation
of neomycin sulphate (CFR) which produces the same degree of inhibition
(British Pharmacopoeia 1980, XIV , PA - 121)

Culture of Collected Specimens :
The specimens were collected in sterile test tubes containing one

quarter Ringer's solution . The collected specimens were then serially diluted
and appropriate dilutions were plated on blood agar and MacConkey's agar
with and without garlic extract ( 5%) . The inoculated media were incubated
at 37 ° C for 24 hs . The initial bacterial count was determined before and
after treatment and the obtained colonies of different species of
microorganisms were futher purified and identified .

RESULTS

In vitro investigations revealed that pH value of the garlic extract was
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5. 8 before and after incubation for one hour at 37 * C . The initial bacterial
count of the different collected samples from all cases of endometritis was
found ranging from 10%to 10" ¢fu / ml before treatment , while after
treatment 1t was 1049 to 104 cfu / ml . The activity of the garlic extract was
determined as compared to the standard neomycin sulphate and it was found
to be 18 times of the neomyan sulphate. The Minimum Bactericidal
Cancentration ( MBC ) was determined. and the resutls for different i1solates
were depicted in table 2. The in vitro study showed evidently that 8% of
garhe extract inhibited most the isolates obtained. Interestingly, the media

contaimed garhe extract ( 5% ) showed no of bacterial growth except 4

resistant strains ( Actinomyces pyogenes, Achromobacter spp, Pseudomonas
multiphilia and Citrobacter diversus ). The results of aerobic bacteria

solated and dentlified are summarized in table 1.1t is worthmentioning

that,  bacterial isolation occurred less frequently in cows after garlic

nfusion . Thus, in all 15 samples collected after treatment were sterile

except three samples from cows that had drd degree of endometritis which

vielded some bacteria) growth after the first dose of the garlic extract,
., all the cows showing 2nd

ing one infusion , while all the
cows having 3rd degree endometritis required two infusions with one week

apart. In the meantime the clinical respons was evidenced by the
disappearance of detectable dinical lesions , mucopurulant and the purulant

discharges also disappeared completely and almost absence of bacteria in the
specimens collected after garlic therapy and fin

Seemingly | after the garlic treatment
degree endometritis responded well follow

ally the animals were
climeally and apparently recovered.

DISCUSSION

Along cherished dream of bovine practitioners has been to find out and

use of nonantibiotic alternatives for manipulation of the uterine infections "

since antibiotics have prevailed for many years as the treatment of choice for
genital infections. Increasing awarness of treatment failures, the risk for

bacterial resistance , the risk for residues in tissue and milk and the

possibility of undesirable effects on the

natural defence mechanisms have
increased the interest in alternative

(non - antibiotic) methods (12)
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Moreover , local use of antiseptics, which is another possible nonantibiotic
approach (e.g.,iodine chlorhexidine and other similar antiseptics) . may
adversely influence the local defense mechanisms % and their restricted
use is therefore has been recommended . Therefore, our metivation for this
new non - conventional garlic therapy is to manipulate uterine infections by
intrauterine infusion of such considerabley safe medicament with no
apparent side effects and lower price as well as its availability are the

advantages of this kind of antimicrobial agent.

The most common microorganisms isolated and incrimenated in bovine
endometritis are summarized and tabulated in Table 1 . These findings are
somewhat consistent with many authors (14 -16) With an exception , it
appears to be no available circumstantial evidence that garlic therapy can be
curative for uterine infections in bovines .The efficacy of garlic therapy
against infections of genital tract was studied in buffaloes and cows
suspected of vaginitis, endometritis and postpartum metrit‘is,-(S) . It was
reported that this treatment did cause much improvement with high clinical
response and cure for such genital disorders . Our clinical findings are
somewhat similar to the latter work®. Therefore, it could be suggested that
the marked antibacterial activity of the garlic extract may, in part be related
cither to its bactericidal and bacteriostatic property (%) '
(5.8) which is unfovourable for bacterial growth and multiplication as well as
to its oxytocic activity ® . Finally its prostaglandin activity’® may play a
part in the process. All these factors might act synergistically together to
form suppressive, unsuitable uterine ecology and microenvironment that
favours the effectiveness of uterine immune response and inhibition of
growth that strongley enhanced clinical responses and recovery of the cases.

or to its acidic pH

| It is obvious from this investigation that intrauterine garlic extract
infusion for manipulation of uterine bacterial infections in cows sufferin
mucopurulant and purulant endometritis is promising method §
prospective as additional therapeutic nonantibiotic alternative \V.than
advezfse side effects. In conclusion , the introduction of the garlic tl 4 out'
antimicrobial agent opens new horizons for 1erapy as

) treatment of i
infections in domestic animals. genital tract
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Table 1 : Incidence and Distribution of Microorganisms in Case of

Endometritis
!\ Micoorganism Incidence

1- E. coli 15 samples of endometritis
2- Actinomyces pyogens 11 samples

3- Citrobacter diversus 6 samples

4- Enterobacter agglomerans 5 samples

5- Staphylococcus aureus 4 samples

8- Achromobacter Spp. 3 samples

7- Streptococcus faecalis 3 samples

8- Ps . multiphilia 1 samples

Table 2

Minimum Bactericidal Concentration of the Garlie

Extract on Different Isolates of Microorganisms .

Name of Iscalted Srains

Concentration of the garlic extract (5)

25 3% | 4% 5% 6% 7% 8%
1- Actinomyces pyogens + - + + + + -
2- Achromobacter Spp. + + + + . .
3- Streptococcus Spp. + + + + )
4- Citrobacter diversus + + + & .
5- pscudomons maltiphilia S + + b 3
6- Enterobacter agglomerans | + o + .
-a"‘ E coli + + + .
&- Staphylococcus aureus + + » i
9- Bacillus Spp. - + 3 5
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garlic extracts .
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