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Dairy industry is expanding vastly now-a-days due to

high production of milk. Full genetic potential in term of milk
production from the cows and buffaloes can be exploited only when
the animals are of excellent reproductive order. A normal fertile cow
should calve first at two years of age and then in every 12 months

with a maximum service period of 85 days post partum.

Infectious infertility in dairy animals is one of the most
important causes of reproductive failure on account of bad housing
and poor hygienic condition with low feeding standards. Kodagali et
al. (1980) reported that total of about 30 % buffaloes, which came for

A1, were suffering form genital infections.

Husbandry and sanitation practices, commonly employed
in dairy cows of parturition, exposes to a broad range of bacterial
contamination and provide an increased possibility for post partum
infections which may result in mucopurulent vaginal discharge. In a
large number of cows, which developed mucopurulent vaginal
discharge, the uterine infections often resolved spontaneously (leoﬁ
et al. 1986). However, in some cows the discharge persists or becomes

foul smelling which requires treatment.

Among several factors responsible for reproductive failure

in farm animals, endometritis is one of the major gynaecological

(L]




problems and it ranks first both in heifers and cows (Sreeramuluy,
1995). In fact, endometritis stand to be the toughest challenge to the
veterinarian engaged in augmenting reproductive potential in dairy
animals in field conditions. The increasing number of cases of
endometritis is affecting the productivity of lactating animals leading

to an enormous loss to the owners in particular and nation as a whole.

Various therapeutic agents have been advocated and tried
for the treatment of endometritis in dairy animals. The objective of all
the therapy is to stimulate the uterine muscle through higher
vascularity either by increasing blood supply or to create a healthy
environment in the uterus by checking and controlling the uterine
infections. Normally uterus has the tremendous power of involution
and evacuation in cycling animals and it needs only to provide a
sterile environment by checking the infections with suitable
antimicrobials for curing various degrees of endometritis. It may
complicate and need alternative therapy in case of ovarian
dysfunctjons and persistence of corpus luteum (CL). Chauhan and
Takkar (1983) suggest that intrauterine antimicrobial therapy is

superior to prostaglandins.

-

The indiscriminate and prolonged use of antimicrobials in
the absence of in-vitro sensitivity has contributed to the emergence of
resistant strains of bacteria. Thus isolation, preliminary identification

and determination of drug sensitivity of the causative organisms have

[2]




become very important for effective therapy of gynaecological
infections and to limit the development of drug resistant. Numbers of
drugs have been used from time to time by various workers against
bacterial isolates from cases of endometritis. (Sharma et al., 1993;

Gupte and Deopurkar 1993 and Anjaneyulu et al., 1999).

Before the advent of antibiotics, preferred treatment for
bovine genital infections was intravenous infusion of solutions with
disinfectant effect, which aimed at combating the microorganisms at
the site where they caused clinical signs. When antibiotics became
available, the route of their administration to over come uterine
infection remained the same because of the inherent advantages. It is
however', imperative that a minimum therapeutic concentration in
the uterine tissues be maintained which is a prerequisite for
successful treatment. However, the results are inconsistent with
. these treatments (Gupta et al., 1983) since the rational dosage
regimen for these drugs are not fully established. Success with
parentral administration could be achieved only when a particular
antimicrobial agent is used in effective dose rate and repeated at
appropriate time interval to maintain its effective therapeutic level at

the site of infection.

The goal of antimicrobial therapy is to produce
therapeutically effective concentration of the drug at the site of

infection in order to get the desired result.

(2]
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Jayachandran et al. (1987, 1988 and 1995), Sinha et al.
(1994) and Sood et al. (1999) reported distribution of antimicrobial
agents in uterine tissue of healthy animals. But little work has been
done with regard to diseased ﬁterus or animals suffering from
endometritis. The reports on disposition of gentamicin and
enrofloxacin in genital tissues subsequent to parentral route of
administration are scanty. A very few studies have been done witﬁ
regards to diseased uterus of animals suffering from endometritis.

Enrofloxacin has a wide range of antimicrobial spectrum
and has been used in several clinical trials in cows and buffaloes with
endometritis, metritis and other bacterial infections of the uterus
(Rong-Roqiang et al., 1997 and Anjaneyeulu et al., 1999) However, the
disposition studies to determine the dose, route and duration of the
minimum inhibitory concentration (MIC) in the uterine tissues are

scanty.

Gentamicin, a broad spectrum aminoglycoside antibiotic,
is effective against most microorganism associated with infections of
the bovine reproductive tract (Hennessey et al., 1971; Panagala and
| Barum, 1978; Ensley and Hennessey 1979; Mohanty et al., 1992 and
Jacob et al., 1995). The later authors have also postulated that
parentral route of treatment would be sufficient in cattle with severe
case of septic endometritis because of good penetrating and systemic

absorption.

(4]




Perusal of literature revealed that such studies are scanty
in cows. A series of experiments were therefore, designed with the

following objectives,
1. Cases of endometritis will be identified

2. Uterine discharges will be collected to isolate the microorganisms

and to conduct sensitivity test.

3. Determination of plasma and uterine fluid levels of enrofloxacin
‘and gentamicin in healthy cows and in cases of endometritis in

cows following its parentral administration.

4. Based on the above studies treatment of endometritis in cows will

be carried out with enrofloxacin and gentamicin.

o. Efficacy of the treatment will be judge on the basis of

bacteriological report and conception rate.

Qaaad
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| REVIEUW OF UTERATURE |

I.  ISOLATION, IDENTIFICATION AND SENSITIVITY OF
MICROFLORA IN ENDOMETRITIS

Large numbers of studies were carried out by different

scientists on bacteriological aspect of endometritis along with their
antibiotics sensitivity pattern. Various reports on isolation of

microbes and their sensitivity pattern are described below.

Gunter et al. (1955) observed that Streptococcus,
Micrococcus, Corynebacterium and other diptheroids were shown to
be predominant saprophytic organisms in normal animals but proved

to be pathogenic in different breeds.

Prasad (1967) isolated at least 30 species of bacteria
including three strains of Vibrio foetus and two of Brucella melitensis

out of 1109 uterine samples of buffaloes.

Baptista et al. (1971) carried out bacteriological study of
119 cases of bovine endometritis. They isolated Corynebacterium
pyogenes from 39 cases of purulent endometritis and there were 5
cases of mixed infections with Staphylococcus aureus or Pseudomonas

aeruginosa.

Koleff et al. (1973) performed antibiotic sensitivity test of
mixed bacterial flora, cultured from the uterine content of over 100
cows with endometritis. Ampicillin was found to be the most effective

antibiotic followed by chloramphenicol and tetracycline.

Le]




Fivaz and Swanepoel (1978) on their study on four dairy .
herd from parturition to reconception period concluded that
endometritis associated with Corynebacterium pyogenes infection was

the major causes of delayed conception.

Studer and Morrow (1978) evaluated genital tract of 106
cows after parturition. The most frequent bacteria isolated were
Corjynechterium pyogenes, Coliform or Streptococci or combination of
these. The purulent discharges particularly were highly correlated

with infections caused by Corynebacterium pyogenes.

Namboothripad et al. (1978) obtained Corynebacterium
pyogenes, Staphylococcus aureus, Klebsiella pneumoniae and
Salmonelleae arizona isolates from subacute endometritis cases.
Staphylococcus aureus and Escherichia coli isolates from chronic
endometritis cases and Staphylococcus aureus, Corynebacterium.

pyogenes and C. treundi from metritis cases in buffaloes.

Kodagali et al. (1980) carried out culture and sensitivity
trial for the genital discharges collected from endometritic buffaloes.
The isolates commonly found were Corynebacterium pyogenes,
Streptococci and Staphylococcus aureus and they were commonly
sensitive to nitrofurazone, oxytetracycline, streptomycin and
penicillin. They also investigated slaughter house materials for
genital infections and found isolates that were common to that of the

genital discharge of live animals.




Luginbuhl and Kupfer (1980) found delay in involution
of the ﬁterus, which was associated with a higher incidence of
infection with a higher number of bacteria. Further, they divided
cervical mucous samples in the following groups viz., normal lochia,
catarrhal, purulent and foetid. As the degree of change increased
there was an increase in Corynebacterium pyogenes and Haemophilus

sumnus and decreases in Staphylococcus aureus and Streptococcus.

Singh et al. (1983) observed that 95% repeaters were
positive for uterine infections. During bacteriological examination of
the samples of uterine biopsy materials they found the presence of
Corynebacterium, Streptococci, Staphylococci, Gram negative bacilli,

Anthracoides and gram positive bacilli.

Lalvani et al.(1984) isolated Escherichia coli in 14 isolates
followed by Corynebacterium pyogenes in 9 isolates and
Staphylococcus aureus in 8 isolates from 68 cows with fertility
disorders including 32 with endometritis while Steffan et al. (1984)
isolated 'Corynebacterium pyogenes in 51% of uterine swab form 59

cows with clinical metritis.

Ahmad et al. (1985) isolated Staphylococcus (18 isolates),
Streptococcal pyogenes (2) Corynebacterium pyogenes (2) Escherichia
coli (9) and Proteus vulgaris from the uterine fluid samples of 20 post

partum buffaloes.

(el




Deka et al. (1985) carried out bacteriological examination
of 30 puerperal cows. They isolated Staphylococcus aureus from 9
(39.3%) cows, Escherichia coli form 2 (8.69%) cows, Listeria
monocytogenes from 1(4.35) cow. Mixed infections of Staphylococcus
aureus with Escherichia coli and Listeria monocytogenes with
Candida albicans were recorded in 1(4.35%) case each. Listeria
murrayi and Staphylococcus epidermidie were the non-pathogenic

organisms isolated from 3(13.04%) samples each.

David (1986) diagnosed 383 cases of chronic
mucopurulent endometritis or cervicitis from 421 dairy herd during
1980-1984 and isolated Streptococcus acidominious in 175 cases,
Corynebacterium pyogenes in 82 cases and mixed infections in cases
containing Pseudomonas, Pasteurella, Salmonella, Actinobactor,
Moraxella, and Absidia. Similarly Stephen et al. (1986) also reported

single and mixed infections in cows suffering from metritis.

David and Bonnier (1987) observed that the commonest
bacteria associated with endometritis were Streptococci and

Corynebacterium pyogenes.

Wang (1987) reported that lactobiogen prepared from a
Lactobacillus species isolated from the vagina of healthy cows, had in-
vitro inhibitory effect on Staphylococcus aureus, Escherichia coli,

Bacillus, Aeruginosa, Klebsiella, Spp. and Proteus vulgaris.

[9]
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Rose (1987) isolated Actinomyces pyogenes from 126 of.
297 samples (Vaginal swabs) of cows with endometritis taken between

Oct. 1985 and April 1986 in Britany (France).

Korudxhikski et al. (1988) observed that ten bovine strains
of Staphylococcus aureus isolated from cases of endometritis were
resistant to many antibiotics viz., Penicillin, tetracycline,
oleandomycin, cholramphenicol, neomycin, kanamycin, and
streptomycin and five strains were found to be resistant to tylosin.
These isolates were found to be resistant to antibiotics when cultured

in the presence of acridine orange.

Williams et al. (1988) cultured bacteria and assessed
cytological evidence of inflammation from samples of uterine swabs
taken during estrus in 85 cows and found 65% of the samples were
positive for bacterial isolates. A negative correlation between uterine
inflammation and conception was observed. The commonest
organisms identified were Corynebacterium Spp., Moraxella Spp.,

Streptococcus Spp., Staphylococcus Spp., and Escherichia coli.

Ambrose and Btabiraman (1989) found aerobic spore
bearing baccili in all the cases of purulent uterine discharges in

bovine with puerperal infection .

Vicek et al. (1989) carried out study on 73 cows with the
history of laboured calving and complicated puerperium for

observation on the presence of bacteria in the cervical mucus. The

(10}




most frequently identified bacteria were Actinomyces pyogenes,

Staphylococcus aureus and p-Streptococci.

Sirohi et al. (1989) conducted a study at 120 cows and
buffaloes having reproductive problem in which 73 with endometritis
and repeat breeding and 40 with metritis. The common isolates from
the vaginal or uterine discharge samples were Staphylococcus
epidermidis,  Staphylococcus  aureus,  Streptococcus  Spp.,
Corynebacterium Spp., Escherichia coli, Klebsiella Spp., Enterobacter
Spp., Pseudomonas Spp., Proteus vulgaris., Citrobacter Spp. and some
unidentified Coccobacillary rods. In-vitro sensitivity of these isolates
indicated that the highest number of isolates were sensitive to
gentamicin and least to penicillin. The sensitivities of other

antibiotics were in between these two.

Char et al. (1990) isolated 210 strains of Staphylococcus
aureus form the cases of bovine endometritis and tabulated their in-

vitro antibiogram pattern to ten antibiotics.

Khan et al. (1990) cultured the uterine samples of 140
cows and 160 buffaloes. The main bacterial isolates were
Staphylococcus aureus (26.9%), Streptococcus pyogenes (14.1%),
Strept. bouvis (3.3%), Corynebacterium pyogenes (13.2%), C. bovis
(2.9%), Escherichia coli (6.9%), Proteus vulgaris (8.2%), Pseudomonas
aeruginosa (7.2%), Bacillus aureus (10.8%) and Bacillus megaterium

(6.5%).

[11]




Takacs et al. (1990) observed that 30% of severe
infections were caused by Streptococcus, Escherichia coli and
Corynebacterium Spp. in uterine of 150 cows 10-20 days after

parturition.

Kudryavtsev et al. (1991) isolated 284 bacterial strains
from 63 cows showing post-puerperal endometritis. Among them
42.6% were Escherichia, Proteus and Salmonella, 10.92%
Pseudomonas, 27.82% Bacillus and Mycobacterium, 17.6%

Micrococcus, Staphylococcus and Streptococcus Spp.

Verma et al. (1991) collected cervical mucus samples from
infected cattle and they found 100% sensitive to enrofloxacin, 80% to

ampiéillin, 84.6% to chloramphenicol and 86.6% to erythromycin.

Ambrose and Pattabiraman (1993) found Escherichia
Coli and Pseudomonas aeruginosa, the most frequent isolates (25 and
11 respectively) out of 77 infected uterine discharges collected from

bovine suffering from puerperal uterine infections.

Gupte and Deopurkar (1993) studied the samples
collected in the form of uterine tampoons. From five cows showing
gynaecological problem, 13 isolates were identified as Staphylococcus
aureus, Escherichia coli, Pseudomonas and Salmonella. Most of
which were mixed type and Staphylococus aureus, and Escherichia
coli were detected in all the cases. In-vitro sensitivity revealed
maximum sensitivity to chloramphenicol (8 of 13), streptomycin (7 of

13) and 12 of these isolates were found to be resistant to penicillins.
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Mulei and Gitau (1993) isolated mainly Crynebacterium
pyogenes and Escherichia coli form uterine samples of cows in early
puerperium. These isolates were mainly sensitive to oxytetracycline

and resistant to streptomycin and neomycin.

Slimane et al. (1994) on their study in about 250 cows
suffering from PPM, isolated most oftenly Corynebacterium from the

vulvae (39.5%) and uterine cavity (52.5%), respectively.

Cohen et al. (1995) observed a profused growth of
Actinomyces pyogenes from 72% of the 54 cows samples suffering from

P.P.M. and retained foetal membrane.

Jacob et al. (1995) studied uterine discharge from 21 cows
of clinical endometritis and subjected to bacterial isolation. The
isolates were identified as coagulase negative Staph. Spp. (9.52%),
Staphylococcus aureus (14.28), Bacillus Spp. (23.84), Corynebacterium
Spp. (9.52), Pseudomonas Spp. (14.28%) , Citrobacter Spp. (23.84%)
and Candida guillermondii (4.76%). Antibiotic sensitivity test
revealed that maximum percent of the animals were sensitive to
gentamicin  followed by  chloramphenicol, oxytetrocycline,
sulphadiazine and nitrofurantoin whereas maximum resistance was

to penicillins and streptomycin.

Cohen et al. (1996) isolated different bacteria like
Escherichia coli, Streptococcus Spp., Actinomyces pyogenes and

Bacteroid Spp. from uterine secretion of post-parturient dairy cows

ey
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with retained foetal membrane and endometritis. They isolated
Actinomyces pyogenes, the predominant aerobic species in 70% of 83
uteri of post-parturient Israeli Holstein cows whereas Bacterioids

melaniogenicus was the most frequent isolate of anaerobic species.

Ziv et al. (1996) compared the minimum inhibitory
concentration of eighteen antimicroﬁial agents against E. coli and
nine antimicrobial agents for 17 Streptococci spp. isolated form
uterine samples. The MIC value of ampicillin, amoxycillin,
streptomycin, neomycin, OTC (Oxytetracycline) and sulphadimidine
for 90% of the E.coli isolates were more than 100 pg /ml whereas
norfloxacin, enrofloxacin and cefotaxime showed the best in-vitro
sensitivity against E. coli isolates with MICgy, value of less than 0.25
pg/ml. The majority (90%) of the Streptococci isolates were sensitive
(MIC less than 5 pg/ml) to penicillin G, amoxyecillin, cephalothin,

cefotaxime and enrofloxacin.

Bekana et al. (1997) examined cows during first 8 weeks
after calving. Actinomyces pyogenes, Fusobacterium necrophorum and
Bacterioids spp. predominated in mixed cultures. High growth rates
were seen during first 3 weeks. Number declining and disappearing

between weak 3 and 4 in most of the cows.

Kumar (1997) tested anitimicrobial gents to different
isolates ‘on his study on cattle suffering from repeat breeding

problems. Ciprofloxacin was found to be the most sensitive (94.73%)
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followed by gentamicin (73.68%) cephalexin (57.89) and neomycin
(52.63). Septran and ampicillin had limited effect of 52.64 and 31.57%
respectively, whereas tetracycline was sensitive only in 27.90% of the

1solates.

Sadhasiva Rao and Seshagiri (1997) studied antibiotic
sensitivity pattern of endometritis in cows and sensitivity test
revealed that maximum sensitivity to chloramphenicol and least with
penicillin.

Baishy et al. (1998) studied the antibiogram of bacteria
that is isolated form uterine discharges of repeat breading cattle. Out
of 36 uterine samples collected from repeat breeder cattle, 31
(86.11%) were culturally positive for one or other type of bacteria. Six
(16.67%) samples yielded mixed type of bacteria. Most common isolate
were Escherichia coli (29.73%) followed by Staphylococcus spp.
(24.32%), Sreptococcus spp. (18.92%), Baccilus spp. (18.22%) and
Corynebacterium  spp. (8-10%). The sensitivity pattern of
antimicrobial agents revealed that 97.27% organism were sensitive to
ciprofloxacin, 83.78% to gentamicin, 78.37% to kanamycin, 72.29% to
erythromycin, 43.24% coloxacillin, 40.54% to ampicillim and 18.91%
each to nitrofurazon and oxytetracycline. Ciprofloxacin was found to

be most effective drug in-vitro.

Anjaneyulu et al. (1999) studied the antibiogram in

bovine endometritis. Enrofloxacin was found to be highly effective




(+++) in 93% of the (360) isolates. Gentamicin and chloromphenicol

were found to be effective (++ +) in 62% of the (240) isolates.

Arora et al. (2000) bacteriological studies on the genital
infections in repeat breeder bovines. Out of 225 samples processed,
190 (84.44%) yielded a total of 305 different isolated while the
remaining 35 (15.56%) were negative for any bacteria growth.
Escherichia coli was the predominent organism comporising 25.25%
of the total isolates, followed by Staphylococcus aureus (17.05%),
Proteus spp.(13.44), Bhacurilytic Streptococci (12.79%), Bacillus spp.
(8.52), Epidermis (7.86), Klebsiella peneumoniae (6.89%),
Pseudomonas aeruginosa (6.56%) and Corynebacterium pyogenes
(1.64%). In mixed bacterial cultures the most common combinations
were Escherichia coli and Staphylococcus aureus. The antimicrobial
sensitivity of these isolates revealed that gentamicin (94.43%) is the
most effective drug closely followed by pefloxacin (93.11%). A fairly
high degree of sensitivity was also observed against nitrofurantoin
(87.87%), chloramphenicol (74.43%) and neomycin (68.52%).
However, a large number of isolates were resistant to oxytetracycline,

co-trimoxazole, erythromycin, streptomycin, ampicillin and penicillin.

Seh et al. (2000) tested antimicrobial agents of different
isolate on their study on cows suffering form repeat breeding
problems. The sensitivity pattern of the isolates revealed that 98.48%

organisms were sensitive to gentamicin, 92.42% to ciprofloxacin and
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chloramphenicol, 71.21% to norfloxacin, 59.09% and 56.06% to
chlortetracycline and nitrofurontoin, respectively. Erythromycin was

the only antibiotic that showed least effective (3.03%).

II. DISTRIBUTION OF ANTIMICROBIAL AGENTS IN
UTERINE TISSUE

Distribution studies are aimed at determining the
therapeutic dose and concentration, route as well as frequency of
administration of a drug. To be effective, the drug must reach the site
of infection in concentration high enough to destroy or inhibit the
infecting organisms. The largest organ involved in genital tract
infection is the uterus where the drug should reach in sufficient
amount 1n order to eliminate the infection. Primarily, two methods of
administration are used for the treatment of genital tract infections

with antimicrobials.
(1) Systemic (i.v./i.m.)
(2) Local (intrauterine)

Following systemic administration, an antimicrobial is
absorbed in the blood and thereafter transported to the genital tissues
where its concentration may be guided by several factors like plasma
protein and tissue binding of the drugs, blood flow to the uterus, lipid

solubility and diffusion characteristics of the drug etc.
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Systemic route is a convenient alternative to intrauterine
(i.u.) infusion if this could yield sufficient amount of the drug in the
uterine tissue and the uterine lumen. Apart from this, animals with
uterine infections may also suffer from systemic infections, which can
be taken care of if drug is given by systemic route. Therefore a
number of studies have been conducted to explore its feasibility in the

treatment of uterine infections.

Masera et al. (1980 a) noted that on i.m. administration of
oxytetracycline resulted in more rapid and complete absorption of the
drug in to the blood than that following intrauterine (i.u.) infusion.
Detectable concentrations of the drug were present in all tissues of

the reproductive tract 24 h after i.m. injection.

Masera et al. (1980 b) also studied the peak blood
concentration of sodium penicillin G after i.m. injection and they
found a high peak blood concentration occurred more quickly and
therapeutic concentration lasted longer than those achieved after i.v.
infusion. Endometrial concentrations were present for 8 h but were

considerably less than those achieved following i.u. administration.

Bretzlaff et al. (1983) found mean plasma to tissue ratio
of 1.33 and 1.88 in the endometrium and uterine wall, respectively,
following continuous i.v. infusion of oxytetracycline for 8 hr at rates

predicted to approach a steady state plasma concentration of 5 pg /ml.
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Caudle et al.(1983) observed the endometrial levels. of
amikacin in the mare for three consecutive days. Four mare were
infused with 2.0 gms once a day and four others were infused with 3.0
gms a day. Biopsy result indicates that amikacin is readily absorbed
into the equine endometrium. The 3.0 gms dose has no therapeutic

advantage over the 2.0 gms dose.

Chaudhary (1985) induced metritis with Corynebacterium
pyogenes in buffaloes. The levels of trimethoprim (TMP) and
sulfamethoxazole (SMZ), particularly the latter, were found to be
generally lower in plasma and uterine tissue as compared to the
animals with normal genitalia. The drugs were detectable in effective
(above MIC) concentration for up to 12 h after intrauterine infusion
at the dose rate of 0.4g TMP and 2.0 g SMZ in buffaloes with normal
genitalia and in metritis. At double the dose the duration of effective
tissue concentrations of the drugs was increased in normal animal
and no such advantage was seen in metritis cases, thereby implying
that the drug combination should be repeated at 12 h intervals,
irrespective of the dose for the treatment of genital infections in

buffaloes.

Jayachandran et al. (1987) studied distribution of
streptomycin in uterine fluid of she buffaloes after i.m. injection of
streptomycin (10 mg/kg). They observed that the drug was detectable

up to 12 h in uterine fluid but therapeutic level was not achieved.
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Jayachandramnet al. (1988) also noted non-attainment of
therapeutic level when sulphadimethoxine (100 mgkg) was
administered orally in buffaloes. The authors suggested that this drug
could not be used by oral route for the treatment of uterine infections.
In contrast, Singh et al. (1988) showed the maintenance of
therapeutic concentration for a period of 12 h in uterine fluid when

sulphadimidine was given by i. v route @ 200 mg/kg.

Boyd and Edward Allen (1988) studied the absorption of
neomycin from equine uterus. Normal mare in estrus absorbed 6%
while luteal mare absorbed 56%. In infected mare, the peak plasma
concentration occurred two hours after neomycin infusion which is
earlier than in healthy mare. In luteal phase, the absorption of

neomycin in mare may have been maximal.

Sinha et al. (1994) observed the disposition of gentamicin
in endometrial tissues of crossbreed cows after im. and iu.
administration. On i.m. administration (10mg/kg), the drug was not
able to reach in sufficient quantities in uterine tissues while on i.u.

administration (5mg/kg), the drug was detectable up to 6 hours.

Jayachandran et al. (1995) showed maintenance of
therapeutic concentration of oxytetracycline for a period of 0.5-24 h
when administered at the dose rate of 5mg/kg, i.v and the drug can be
effectively used by systemic route for the treatment of endometritis in

buffaloes.




=7 Sood et al. (1999) studied the disposition kinetics
and uterine tissue levels of neomycin in six reproductive healthy and
normal cycling female buffaloes after i.v. administration during estrus
period at the dose of 5 mg/kg body weight At 10, 30 and 720 min the
levels of neomycin in uterine tissues were 42.43 = 2.84, 26.72 + 1.28
and 2.13+0.43 pg/g, respectively. They suggested that dosage regimen
of neomycin in buffalo should be 5 mg/kg followed by 3 mg/kg at 12 h

interval.
II.A. Distribution Study on Enrofloxacin

Enrofloxacin is a broad spectrum antimicrobial with
bactericidal action. It is effective against both gram negative and
gram positive bacteria as well as mycoplasma. Development of
resistant is low. It is effective against microorganisms that are
resistance to B-lactum antibiotics, tetracyclines, aminoglycosides or
macrolides and has a special role in the therapy of multidrug resistant
infections. Although enrofloxacin is being extensively used in cows
and buffaloes for the treatment of genital infections literature on its
disposition studies in the reproductive tract is particularly scanty.
However few studies on kinetic of enrofloxacin in animals are

described below.
Cow - -

Pharmacokinetic properties of enrofloxacin and its

antimicrobial active metabolite ciprofloxacin were studied in 5 cows.




Enrofloxacin was given iv, im. and s.c. (6 mgkg). After iv.
administration, the mean elimination half lives of enrofloxacin and
ciprofloxacin were 44 and 56 minutes, respectively. Extravascular
administration was associated with delayed absorption and extended
elimination half lives (352-457 minuets) The value of volume of
distribution for enrofloxacin was 0.6 L/kg. The maximum
concentration in serum after i.m. injection was 0.70 pug/ml and 0.14
pg/ml fbr enrofloxacin and ciprofloxacin, respectively. After i.v.
injection, C,,, for enrofloxacin in milk was 1.3-2.1 pg/ml and for
ciprofloxacin 0.8-1.2 pg/ml. The maximum concentration of the drug

in milk was achieved 3.3-8 h after injection (Gardorfer, 1991).

Walser et al. (1993) conducted kinetic study of
enrofloxacin after i.v. i.m. and s.c. administration of 2.5 mg/kg body
weight in cows. They noted that enrofloxacin penetrated into milk in
higher concentrations and persisted longer as compared to that of

blood.

Tras et al. (1993) noted the mean enrofloxacin
concentration in the milk samples of daisy cow after i.m. injection of
enrofloxacin (2.5mg/kg ) to be 0.035 = 0.005 ,0.025 * 0.009 and 0.005
+ 0.003 pg/ml at 24,48 and 72 hr, respectively. They also noted that

enrofloxacin could not be detected at 96 and 72 hours.

Kaartinen et al. (1995) also noted elimination half life of

1.7,5.9 and 5.6 after i.v,, i.m. and s.c. administration of enrofloxacin




(5 mg/kg). Mean absorption time were 6.2 and 6.9 hr after i.m. and
s.C. administration. The bioavailability after i.m. administration was
82% and 137 % after s.c. administration. They noted volume
distribution over 1 L/Kg for enrofloxacin. After i.v. injection, the peak
concentration of enrofloxacin in milk was reached between 0.7 and
1.3 h. After im. and s.c. administration, the concentration time
curves for enrofloxacin in milk were shallow and there were no

obvious peak.
Buffalo -

Luna et al. (1991) administered enrofloxacin by uterine
infusion (3 mg.kg!) and noted rapid absorption through uterine

mucosa and rapidly excreted in the milk with in 12 h.

Amorena et al. (1992) administered enrofloxacin s.c. and
iv. to 6 buffaloes at the dose rate of 2.5 mgkg! after iv
administration. They observed the peak plasma concentration to be
1.756+0.346 pg/ml while after s.c. it was to be 0.210 = 0.037 pg/ml
after 70 minutes. The elimination half lives were similar for both the
routes. They have recommended that enrofloxacin should be
administered at the dose rate of 2.5 mg.kg' body weight repeated at

every 8 h interval.
Horse -

Gigure et al. (1996) conducted pharmacokinetic studies of

enrofloxacin in adult horse and estimated the concentrations of the
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drug in serum, body fluid and endometrial tissue after repeated
intagastrically administered dosage. They noted mean absorption half
life of 0.68 and 0.3 h and elimination half life of 5.94 and 6.09 for the
post iv. dosage of 2.5 and 5 mg/kg body weight, respectively.
Endometrial tissue concentrations exceeded plasma concentration by
as much as 3 fold. For the 5 mg/kg dosage, mean endometrial
concentrations (10.19 pg/g at 74 hours and 6.56 ug/g at 84 hours)
exceeded the MIC for most gram-positive and gram-negative aerobes,
including Pseudomonas spp., S. zooepidemicous, Klebsiella, spp. and
E. coli which are the agents most frequently isolated from mares with
endometritis.

Goat - -

Kumari Sudha (1998) conducted kinetic study of
enrofloxacin after single i.v. and s.c. administration of enrofloxacin in
healthy lactating goat at the dose rate of 5 mg/kg body weight. They
noted mean absorption half life (t,, Ka) and distribution half life
(t;pa) of 0.60 = 0.01 and 0.20+0.03 hr in goat. Elimination half life
(t,2B) were also observed as 2.82 + 0.33 and 1.42+0.15 h for i.v and
s.c. administration, respectively. Vd,., of 2.34+0.54 & 5.26 = 1.23
L/kg were reports for i.v and s.c. administration, respectively.

Sheep -

Mengozzi et al. (1996) noted a rapid distribution phase

and a slower elimination phase with a half life (t,,B) of 3.78 +0.44 h

after i.v. dose of 2.5 mg/kg. When the same dose was administered
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im. the drug was rapidly absorbed, reaching mean peak plasma
concentration in 1.2+0.11 h; after that time it appeared to decrease,
with a half life of 3.65+0.31h. The bioavailability (F) of enrofloxacin
by im. route was calculated to be 85.28+3.40% and volume
distribution (Vdss) was noted to be 3.02 + 0.22 and 3.03 + 0.31 L/kg
for i.v and i.m. routes, respectively.

Pig -

Kuhn (1993) reported that following single i.v injection of
enrofloxacin in pig at the dose rate of 2.5mg/kg, the peak plasma
concentration of 0.68 pg/ml was achieved at 225 minutes of injection.
He also reported that since the amount in urine exceeded 4mg/L
during 12 h after injection the drug might be suitable for treating
urinary tract infections.

IL. B. Distribution Study on Gentamicin

Gentamicin is an important broad spectrum
aminoglycoside antibiotic effective against most microorganism
associated with infections of the bovine reproductive tract (Panagala
and Barnum, 1978; Ensley and Hennessey, 1979). The minimum
concentration of gentamicin required for the in-vitro inhibition of a
large majority of gram-negative aerobes is 3 to 5 pg/ml (Conzelman,
1980). Its biological half life is noted to be around 2 h (Ziv, 1980)
~ Although gentamicin has been used in the treatment of a wide variety
of infectious diseases in animals, the work with regard to distribution

of gentamicin in uterine tissues are very few.




Al-guedway et al. (1983) studied the distribution of
gentamicin between plasma and uterine content following i.m. and
iu. administration. A close system technique using the Foley’s
catheter inflated into the middle portion of one uterine horn was
developed for collection of sample from the uterine lumen following
im. or iu. drug administration. A fixed volume (50 ml) of isotonic
solution containing the PSP dye was infused in the uterus in both i.m.
and i.u. group. The dose of gentamicin for i.u. infusion was 225 to 275
mg, and 4 mg /kg body weight for i.m. injection Serial samples of
blood and infusion solution (2ml) were collected and assayed by RIA
technique for gentamicin. The result indicates that gentamicin was
rapidly absorbed from i.m. site reaching mean peak plasma
concentration 17.50+7.280 pg/ml after 30 minutes. Gentamicin first
appeared in the uterine lumen as early as 15 minutes after i.m.
injection at the rate of 4 mg/kg body weight, but appeared only at 120
minutes. after the lower im. dose (2 mgkg body weight). The
maximum gentamicin concentration in the uterine lumen of cow 4.7
+2.0 pg/ml achieved at 6 after i.m. injection of 4mg /kg body weight
dose. The concentrations of gentamicin in plasma during the six hour
following i.u. Infusions were insignificant from the therapeutic point
of view. At 6 h after i.u. infusion there was reduction at 13% in
gentamicin concentration, 29% in its amount in uterus and 18%

reduction in original infusate volume.




Haddad et al. (1986) conducted studies in six healthy
mature cows infused i.u. with 2.5 g 50 ml of a 5% aqueous injection
daily for 3 consecutive days. The serum and endometrial tissue
concentrations of gentamicin were measured by radioimmunoassay.
The mean peak concentration of gentamicin in endometrial tissue
(639.16£307.22 ng/g) was measured at post infusion hour 6,
decreasingly to 9.64 +3.55 ug/g before the next i.u. dose. Gentamicin
was still detectable in the endometrial tissues (0.86 = 0.43 mcg/g) at
71h after the third iu. infusion. The highest mean serum

concentration of gentamicin occurred during the 3 h after each

injection (2.49+1.46,6.60 =5.47 and 4.98+2.76 mcg/ml, respectively).

Hatﬁd et al. (1987) studied after a single i.m. injection of
gentamicin at the dose rate of 5 mg/kg body weight. Peak serum
concentrations averaged 15.39+6.19 pg/ml at 45 minutes post
injection and were available up to 12 h ( 0.63 +0.33 pug/ml) when i.m.
injections were given every 8 h at the dose rate of 3.5 or 5.0 mg/kg
body weight for 10 days. The serum concentrations were significantly
higher at the higher dose level. The endometrial tissue levels ranged
from 17.54 to 56 to 56.11 pg/g and 12.64 to 41.40 pg/g during the

treatment with 5.0 mg/kg and 3.5 mg/kg dose, respectively.

Sinha et al. (1994) observed the disposition of gentamicin
in endometrial tissues of crossbred cows after im. and iu.

administration. On i.m. administration (10 mg/kg), the drug was not
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able to reach in sufficient quantities in uterine tissue while on i.u.

administration (5 mg/kg), the drug was detectable up to 6 hour.
III. TREATMENT OF ENDOMETRITIS
III. A. Antimicrobial therapy of genital infections :

Pre-requisites of any rational therapy include a correct
diagnosis, selection of proper and judicious use of drugs and thereby
achieving the therapeutic objectives. Establishment of an aetiological
diagnosis is essential to the selection of the most effective drugs with

which to treat the infections.

Uterine infections commonly lead to infertility in cattle
and buffaloes by causing denudation of the uterine mucosa and
altering ‘the p" of the uterine content and thereby adversely affecting
the survival of spermatozoa in the female genital tracts or by causing
inflammation of the uterus and thus affecting implantation of the
ova. For fertility point of view, important genital infections are

cervicitis, endometritis, metritis and pyometra.

Several studies were conducted for isolation of the
cervicovaginal and uterine microflora in diseased conditions and in
repeat breeder. These studies implicate mainly the Staphylococcus
aureus, Streptococcus spp. Klebsiella spp., Proteus spp. and
Micrococcus spp. for these conditions in cows (Verma and Tyagi, 1974;

Studer and Morrow, 1978; Takacs et al. 1990; Kudryavtsev et al.
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1991) and buffaloes (Nambc?\thripad et al., 1978; Shah and Dholakia.,
1983; Char et al. 1990 ; Khan et al. 1990). Amongst these bacterial
isolates Corynebacterium pyogenes has bean blamed for causing
endometritis in dairy herds (Baptista et al., 1971; Studer and Morrow,

1978; David and Bonnier, 1987).

Antibiotics and other antimicrobial are employed in
treatment of uterine infections in bovine by parentral route. The
occurrence of a favourable result from antimicrobials therapy varies
depending upon several factors including the sensitivity of the
offending organism to the antimicrobial selected, dosage and duration
of the treatment, route of administration, the time at which the
treatment was initiated during the course of the disease, presence of
concurrent maladies, nutritional, status and stress resulting from

environmental or managemental factors and others (Ott, 1986).

Commonly antibiotic therapy is instituted without
identifying the causative uterine microflora and carrying-out their in-
vitro susceptibility trial (Gupta et al., 1983; Singh et al., 1986). At
times, however, cultures of uterine microflora were made and their
sensitivity to various antibiotics were only assessed before
administering the appropriate therapy (Benjamin et al; 1982;
Venkateswarlu et al., 1983; Korudzhisiki et al., 1988; Khan et al.,
"1991; Gupte and Deopurkar. 1993; Ziv et al., 1996). In many of such

rational trials, a majority of the common uterine pathogens were
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demonstrated to be sensitive to gentamicin (E)l- Nagaag»et al. 1983;
Venkateswarlu et al. » 1983; Rakesh sharda et al. 1991 Mohanty et al.,

1992 Kumar,1997) and enrofloxacin (Verma et al.,1991; Rong-
Roqiang et al., 1997; Anjaneyuly et al., 1999). Consequently these are
the antimicrobials commonly used with satisfactory results though
the dosage regimen and their administration for this purpose is
largely empirical rather than rational. As a results several dosage
regimen of these drugs are in practice. For example Rong-Roqiang et
al., (1997) treated endometritis with 200 mg of enrofloxacin (injected
in ovary), where as Venkateswarlu et al. (1983) treated endometritis
with 160 mg gentamicin by intrauterine route, Ensley and Hennessey
(1979) while suggested a dose of 200 mg gentamicin to be effective for
the treatment of bovine metritis as single intrauterine infusion.
However, the results with these entire treatment regimens are not
always encouraging, since these are not based on proper disposition

studies of these drugs in the genital tract.
III.B.Cure and conception with the use of antimicrobial

Several workers and clinicians treated endometritis in
their own ways. Therapeutic measures adopted by some of the
workers and clinician with relation to cure rate and conception rate
are given below.

Koleffet al. (1973) treated 53 case of bovine endometritis

with antibiotic based on their in-vitro sensitivity and found recovery

(3]




more rapid than after empirical therapy and also required fewer

treatments.

Oxender and Seguin (1976) classified different types of
metritis of cows on the basis of discharge from cervix cows having no
abnormal discharge from the cervix was termed free from metritis,
excessive mucid discharge indicated mild metritis and discharge of
cloudy mucous was taken to be sever metritis. Conception rates at
first service were 68.7,54.7 and 7.7% respectively, in above classified
cases. In a mixed batch of 320 cows, uterine infusion with
antibacterial  preparations (penicillin, chloramphenicol or
sulfonamide), with or without 60000 I.U., vitamin ’A’ increased the
first service conception rate and the advantage persisted in the

cumulative rate after two or three services.

Sinha et al. (1977) observed that 87.8 % of the cases were
cured from the 19 cows with second degree of endometritis after
treating them on the basis of antibiotic sensitivity report by using

penicillin, strepromycin, ledermycin, teramycin and chloromycetin.

Murty and Rao (1978) reported 100% cure rate and 66.6%
conception rate with penicillin and 58.3 % cure rate and conception

rate with streptomycin in non specific endometritis in buffaloes under
field condition.

According to Studer and Morrow (1978), bacterial

infections significantly increased the number of services required for
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conceptlpn and significantly increased the number of cows culled
because of infertility. The development of one or more post partum

diseases significantly reduced first services conception rate.

Georgiev et al. (1980) composed three different method of
treatment of endometritis in cows (a) with intrauterine vitamin plus
antibiotic (b) by application of ultra short wave and (c¢) combination of

both. They found the combination of ultra-short wave therapy and

chemotherapy more superior.

Jovanovic et al. (1980) treated 63 cow suffering from
endometritis with intrauterine infusion of erythromycin powder and
geomycin (oxytetracycline). A total of 90% (51) cows were conceived,
21 of them after first insemination and rest 38 were conceived after

two treatments.

Kodagali et al. (1980) carried out clinical trial on 92
endometritis cows in Surti buffaloes with furea bolus. Two to three
intrauterine infusion were able to clear endometritis from 70% of
suffering buffaloes which were found to be fit for insemination by an

average of 32 days after commencement of the treatment.

Chaffaux et al. (1981) carried out study of type and
timing of treatment of chronic endometritis involving ten dairy herds.
The affected cows, when treated late showed the interval between

calving and conception was much longer (84 days) whereas those




treated early the interval was slightly (only 6 days) longer than

normal.

Chauhan and Takkar (1983) in their study on cows and
buffaloes concluded that the intrauterine antibiotic treatment was

found to be superior to prostaglandin treatment in case of chronic

endometritis.

Venkateshwarlu et al. (1983) treated 155 cows and
buffaloes having second degree of endometritis with 3 to 5
intrauterine administration of the drug of choice, based on in-vitro
sensitivity. The over all conception rate after treatment in cows was
71.93%. The highest percentage of conception (88%) was obtained in
animals treated with furacin. The other drugs in order of conception
rate were tetracycline (77.78%), Chloramphenicol (72%),

Streptomycin (68.75%), ampicillin and gentamicin (61.54% each).

Singh et al. (1983) observed cases of chronic endometritis

in cows showed poor conception rate where as acute cases had better
conception rate following treatment.

Edquist et al. (1984) observed that the post-partum
uterine infections may be partly responsible for the post-partum
prostaglandin release for 10-20 days and this bacteriological

endocrine inter-relationship represent, a way in which the uterus

eliminates infective agents particularly gram-negative bacteria.




Ahmad et al. (1985) made a study on bacterial causes of
delayed uterine involution in post partum buffaloes. They found
streptopenicillin to be 94% effective against various isolates. After
treatment with this antibiotic, uterine involution was completed on or

before 42 days of post partum.

Bohme et al. (1986) studied the efficacy of various
treatments in late puerperium. Conception rate after first
insemination of each of 66 cows treated with 100 ml of 5% lugol’s
solution, 50 ml sulfanilamide were 68.8 and 39.7%, respectively.
Intervals between pregnancy were 85.6 and 119 days and intervals

between first insemination and conception were 15.3 & 45.5 days.

Sudhakar et al. (1986) showed correlation between in-
vitro antibiotic sensitivity test and conception rate. A total of 106
animals (59 cows and 47 heifers) of endometritis were treated with an
appropriate antibiotic through intrauterine route and insemination
after two normal estrus in which 63% were conceived. All of 87
samples were highly or moderately sensitive to gentamicin and out 25
animals treated with gentamicin 19 (76%) were conceived. This

correlation between in-vitro sensitivity and conception were not

apparent with other antibiotics.

Dhami et al.(1986) treated 123 buffaloes with 0.5 %

metronidazole intrauterine 3 days regularly which were previously

refractory to the usual antibiotic treatment for reproductive problem.
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Metronidazole was found to be effective in 40% buffaloes with

endometritis, with a mean interval of 63.75 days of fertile estrus.

Hopfner (1987) compared a glucose-electrolyte-vitamin
combination with lugol’s solution solupront by intrauterine infusion
in 50 cows with endometritis of differing severity and found equal
effective result to those recorded with the two other standard
preparations. Further in next year, he tried 1400 cows with
therapelitic for endometritis using preparation free from antibiotic

and sulfonamides with good results.

Varshney et al.(1987) treated 45 cows and buffaloes
suffering from post partum-metritis with ampicillin (1 gm dissolved in
50/ml distilled water daily for 6-8 dose intrauterine. About 80.77 cows

and 78.94% buffaloes responded very well with the treatment.

Korucﬁ'niiski et al. (1988) treated 16 cows after with acute
catarrhal purulent endometritis once every third day with foam
generating formulation of oxyteracycline or gentamicin or a
combination of equal part of kanamycin and carbencillin. Isolates of
bacteria obtained after 5, 8, 11 and 14 days after treatment were
studied for antibiotic sensitivity and concluded that inadequate and

indiscriminate chemotherapy lead to increased drug resistance.

Mates and Cosma (1988) treated 240 cows suffering from

endometritis with 2-4 bougies of foaming oxytetracycline (OTC) into

the uterus, together with im injection of tripedin on day 2 after
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parturition and 2 more bougies of OTC on day 3. Endometritis was
treated in a further 120 cows by implanting three OTC bougies after
expulsion of the placenta. The two treatments were about equally

effective in endometritis, suggesting that the parentral treatment

with antibiotic could be dispensed with.

Murray et al. (1990) made a comparative study of the
treatment of 306 severe moderate or mild cases of bovine
endometritis in two calving seasons. The cases were treated with
alfaprostol or an intrauterine antibacterial preparation or with a
combination of both therapies. They showed that there was no
significant difference between the efficacy of these treatments but a
single injection of alfaprostol was effective in 74% cases. They
conclude that the effectiveness of the treatment was related to the
degree of self cure of endometritis after parturition, luteal activity at
the time of treatment and farm management were the factors the

affecting the health and condition of the cows.

Abdullah Rehman et al. (1991) found that post A.L

intrauterine infusion of gentamicin significantly increased the

conception rates in endometritic buffaloes. Among buffaloes suffering

from first degree of endometritis, the conception rate improved from

31.81 % (control) to 49.38% (treated).

Pateria et al. (1992) treated 72 buffaloes with

endometritis and observed 100% recovery rate in the animals treated
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Abdullah Rehman et al. (1991) found that post A.L
intrautérine infusion of gentamicin significantly increased the
conception rates in endometritic buffaloes. Among buffaloes suffering
from first degree of endometritis, the conception rate improved from

31.81 % (control) to 49.38% (treated).

Pateria et al. (1992) treated 72 buffaloes with

endometritis and observed 100% recovery rate in the animals treated
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with oxytetracycline and nitrofurozone with urea, followed by Lugol’s
iodine (91.66), sulfonamide (75%) and hormonal preparation (58.33%)
whereas conception rate after insemination at first estrous after
treatment was highest in lugol’s iodine treated animals (33.33%)
followed by oxytetracycline, nitrofurazone with urea treated group
(25%). However, no animal was found pregnant in the hormone

treated group.

Mohanty et al.(1992) treated the endometritis in cows
and heifers based on sensitivity test. Among five antibiotics viz.,
gentamicin, chloramphenicol, oxytetracycline, streptomycin and

furazolidone, gentamicin was the most sensitive antimicrobial drug.

Ambrose and Pattabiraman (1993) studied ir-vitro
susceptibility of 77 bacterial isolates puerperal uterine infection of
bovine and found that sensitivity was highest to cotrimoxazole
(75.32%) and nitrofurantoin (62.34%) and lowest to penicillin to
which 94.80% of the isolates were resistant. Further they observed
that out of 47 animals treated with antibiotic, 68% recovered

completely, 14.9% improved and 8.5% did not responded to treatment.

Brauner et al. (1993) given mysolfan (20 mg tergaride
citrate) in a single i.m to 28 cows with acute endometritis (up to 20
days post-partum) and 50 with chronic endometritis. Treatment
showed recovery in 10 days of the 68 subsequently inseminated, 40

became pregnant, 21 to the first insemination.
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Koujan et al. (1996) obtained better recovery. and
conception rate with i.u. betadine treatment than that with septocid

of 112 repeat breeder cows with the sign of endometritis or cervicitis.

Money (1996) treated the endometritis in cross-bred cows
with pefloxacin 400 mg daily i.v. from 18.3.95 to 24.3.95 on the basis
of culture sensitivity test of uterine discharge. He observe cure of

endometritis with this treatment.

Rong-Roqiang et al. (1997) treated endometritis with
enrofloxacin of 200 mg (injected in ovary of cows) and 90-100% was

cured.

Singh (1997) tested antimicrobial agent to different
isolates on his study on cows suffering from endometritis problem and
treated endometritis by intrauterine route. Gentamicin found to be
most sensitive (76.47%) followed by neomycin (52.94%), cephalexin
(48.04%), ampicillin and cloxacillin (42.16%), tetracycline (24.50%)
and septran (31.37%) and conception rate was highest in lixen treated

group (69.23%). Overall conception rate was 63.86%.

Kotowski et al. (1998) treated endometritis with Metrisan
(AN) in cows. Metrisan AN (Ampicillin + Neomycin) was used in the
treatment of endometritis in 62 polish low land black and white cows.
12 cows in group I had purulent endometritis, while 20 cows in group
II had endometritis without systemic changes. 30 cows in group III

were healthy controls. Metrisan was used twice in cows in group I and
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once in group II. Cows. Group I cows were also synchronized with
prostaglandin. Pregnancy rate was 66.66%, 85 and 83.33% in the 3

group, respectively.

Misra et al. (1999) studied the efficacy of various available
drugs for suboestrus in buffaloes of infectious origin. Intrauterine
administration of enrocin (Enrofloxacin) enhanced the conception

rate by 83.33% in such cases.

Bhaskar and Agrawal (2001) observed the therapeutic
efficacy of enrofloxacin and metronidazole against endometritis by
intrauterine route. The experiment was carried out in 15 recently
calved buffaloes. The buffaloes were divided into three group A, B and
C with 5 animals in each group. In group A, enrofloxacin 2.5% - 30ml
was used similarly in group B, metronidazole 0.5% -30 ml was used
and in group C, enrofloxacin (10%) -20ml + metroniadzole (0.5%)-25
ml was used. The conception rate in A, B, and C was 60, 40 and 80
percent,. respectively. So, they concluded that enrofloxacin is an
effective therapy, followed by metronidazole. Usage of enrofloxacin
and metronidazole combination is proposed for an effective therapy of

endometritis.
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MATERIALS AND METHODS

Experiments were carried out on cows which came for

gynaecological check-up at the Department of Animal Reproduction,
Gymaecology and Obstetrics of Bihar Veterinary College, Patna and
from organised Khatals in and around Patna. In each case, history of
the animal was recorded in relation to number of calving, number of
artificial insemination or natural service done, oestrus cycle, whether
regular or irregular. After obtaining the history of the animals, they
were subjected to detailed gynaecological examinations to diagnose
endometritis. Only those cases were taken up for the purpose of study
which were having a continuous mucopurulent uterine discharge

resembling second degree of endometritis.

In the present study, attempts were made for isolation of
etiological agents, their antibiograms as well as treatment and
conception rate in case of endometritis. Further, concentrations of
enrofloxacin and gentamicin in plasma and uterine fluid at specific
time intervals were estimated in few cases of endometritis as well as
in case of healthy animals weighing between 265-410 kg. In order to
achieve the above noted aims, studies were conducted in a total of 76
cases. Out of 76 cases, a total of 68 cases were of endometritis and

rest 8 cases were of normal healthy animals. A total of 16 cases of
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endometritis out of 68 cases of endometritis and 8 healthy animals
were selected for the study of distribution of the above said

antimicrobials.

For carrying out the present study in case of healthy

(normal) cows and cows with endometritis, the following proforma

were used.
Proforma - I
Anamnesis and case record of animals
1. Case No.
2. Date

3. Name of the owner

4. Address

5. Species

6. Breed

7. No. of calving

8. Last calving

9. Estrus cycle

10.Number of service
(i)  Natural
(ii)  Artificial

11.Time of heat

12.General Condition




Proforma -I1
Special examination of animals
1. Vagina
2. Os Cervix

o

Discharge (colour, consistency, odour etc)
4. Cervix
5. Uterine horn
(a) Left
(b) Right
6. Oviduct
(a) Left
(b) Right
7. Ovaries
(a) Left
(b) Right
8. Diagnosis

Healthy animals - Healthy animals (Normal) were differentiated

from endometritic cows on the basis of rectovaginal examination and

history of the animals.

(i) History — Owner’s were enquired regarding the last calving,
whether it was a normal or assisted delivery; regarding
regularity of oestrus cycle, regarding number of

insemination or natural service tried and whether conceived

or not.

T
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(ii) Rectal examination - It was carried out to manipulate the
genitalia. Tonic uterus, horns were coiled, normal thickness
of uterine wall, uterine wall consistency was meaty normal,
uterine discharge was clear transparent mucus, soft follicle
& CL was regressed totally, loin/tail reflex was seen, clitoris
massage reflex was seen and did not flate when milked etc.

Endometritic Cows - Endometritic cows were confirmed on the

basis of rectovaginal examination and relevant history pertaining to

diseases.

(i) History : Owner’s were enquired regarding the last calving,
whether it was a normal or assisted delivery; regarding regularity
of oestrus cycle; regarding number of insemination or natural
service tried; conceived or not conceived after A.l.; if the abnormal
uterine discharge was apparent and had attracted the attention of
owner’s, they were asked regarding the time when they first
noticed it.

(ii) Speculum examination : The vulva and perinium of the animal
was washed and dried. The vaginal examination was carried out
with help of a well sterilized speculum. In almost all the cases
when the speculum was applied, a mucopurulent discharge was
seen. The side wall of the vagina was examined for the presence of
granules, inflammation or any other abnormality. The os-uteri

were examined and found to be partially opened, enlarged and

inflamed in most of the cases.

5]
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(if)Rectal examination : It was carried out to manipulate the
genitalia. Inflammation of os-uteri was confirmed by detectable
enlargement in the size and induration of the organ. The horns of
the uterus were examined after feeling the body. The horns were
manipulated for any enlargement in their size - either unilateral
or bilateral, tone and thickness of the wall. The fallopian tubes
were then examined for any enlargement in their size, strictures
and salpingitis.

Manipulation of the ovary was done for any persistent
corpus luteum (CL) or cyst, their size and shape, and adhesion if any
due to ovarian bursitis.

Cervicitis either in moderate or severe form was found
invariably present along with endometritis. Both the cornué, in cases
of endometritis, were generally found to be enlarged, doughy and

thick walled.

Cases of chronic cervicitis with marked induration,
salpingitis and adhesions of ovaries were not taken-up for the purpose
of treatment to maintain uniformity.

Method of collection of samples

Uterine samples -

Uterine samples were collected in healthy cows and cows
suffering from endometritis by the method as described by Dabas and

Maurya (1988) with some minor modifications. The equipments
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needed were an A.I. Gun with its sheath and a 20 ml glass syringe.
The inseminating guns were wrapped in a craft papper and sterilized
in hot air oven at 160°C for one hour and were kept in dry cabinet till
use. Factory sterilized polythene bag containing sheaths was kept in a
clean, dry tray covered with a clean dry towel. The sheath was

withdrawn one by one through a small opening at the time of use.

The animal from which sample to be collected was
restrained properly in a travis. The vulva and perineum were washed
with soép water and dried with a piece of sterilized gauze. Then
rectified sprit was applied on the area with a cotton swab and allowed
to dry. Taking other sterile routine precautions, the vulvar lips were
spread by an assistant while inseminating gun along with sheath was
passed through the vagina in rotating movement. By rectal palpation,
the cervix and inseminating gun was manipulated until the tip of
sheath was introduced in to the body of the uterus. The inseminating
gun was then withdrawn leaving the sheath in the uterus. The glass
syringe was fitted to the back end of the sheath so that it could
become air tight. A negative pressure was applied by retracting the
syringe plunger to withdraw the uterine content into the sheath.
Since the uterine mucus was quite viscid, the syringe plunger was
slowly and maximally retracted and held in position with slight

movement in sheath for about 20 second.
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The sheath with aspirated fluid was withdrawn along
with fitted syringe again by spreading the vulvar lips and immediately
the content was poured into sterilized test tubes over the flame of a
burner. The samples was marked and brought to laboratory for
further microbiological studies, identification of bacteria and
sensitivity test. In few animals distribution studies of antimicrobials
were also done on uterine samples collected at specific time interval
after single i.v. administration of two drugs i.e. enrofloxacin and

gentamicin. The dose rate for both the drugs were 5 mg/kg.
Blood samples (for distribution study)

Before collection of blood, hairs around the jugular vein
on either side of neck of the animals were shaved and the area was
cleaned with ether. The site was sterilized prior to each collection
with rectified sprit. Blood samples were collected from jugular vein by
venipuncture at the specific time intervals following drug
administration in sterilized centrifuge tubes containing appropriate
amount of sodium oxalate as anti-coagulant. The blood samples were
centrifuged at 2500 rpm for 10 minutes for the separation of plasma.
The plasma samples were kept in a refrigerator until assay was

carried out. For the preparation of standards, normal plasma was also

collected prior to drug administration.
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Collection and processing of biological samples (for distribution

study) -

The sample of biological fluids (plasma & uterine fluid) of
healthy cows & cows suffering from endometritis were collected after
single i.v. administration of enrofloxacin (5 mg/kg) and gentamicin
(5 mg/kg). The sample of biological fluids (plasma & uterine fluid) of
enrofloxacin group were collected at 0.5, 1, 2, 3, 4, 5, 6, 8, 12 & 24 h.
While in case of gentamicin groups the sample of biological fluid were

collected at 0.5, 1, 2, 4, 8, 12 & 24 h.
Media used and their preparation

1. Nutrient broth :

Nutrient broth was prepared from the readymade media
manufactured by Hi-media, Mumbai (Appendix-I). The prepared
broth was poured into sterilized test tubes and incubated at 37°C for

924 hours to test the sterility of the media. Then the tubes were stored

at 4°C in a refrigerator for further use.

2. Nutrient Agar :

Nutrient agar plates and slants were prepared from the
readymade media obtained from Hi-media, Mumbai (Appendix-II).
The prepared media was then incubated at 37°C for 24 hours to test

the sterility and then stored in a refrigerator at 4°C for further use.
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3. MacConkey agar :

MacConkey agar plates were prepared from the
readymade media obtained from Hi-media, Mumbai (Appendix-III).
The plates were incubated at 37°C for 24 hours to test the sterility
and then stored in a refrigerator at 4°C for further use.

4. Blood Agar :

Blood agar plates were prepared by adding 10%
defibrinated sterile sheep blood to the nutrient agar media at 45°C at
the time of pouring. The plates were incubated at 37°C for 24 hrs to
test the sterility and then stored in a refrigerator at 4°C for further
use.

1. BACTERIOLOGICAL STUDIES
Processing of the samples

Samples collected were inoculated on blood agar plates
and MacConkey’s agar plates by streak method and incubated at 37°C
for 24 hours. After incubation, plates were examined for any types of

colonial growth.

Organisms having colonial growth on blood agar plate
were taken in pure form on nutrient agar slant and were incubated

again at 37°C for 24 hours for further study.

MacConkey’s agar plates were examined for the presence
of lactose fermenter (LF) and non-lactose fermenter (NLF) colonies.
All the representative LF and NLF colonies were obtained in pure

form on nutrient agar slants and were kept for further studies.
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~ The mixed cultures were also purified and obtained in
pure form by conventional method i.e. inoculated in nutrient broth
and then streaked on nutrient agar plate. Pure representative
colonies were then taken on nutrient agar slants and were incubated
at 37°C for 24 hrs. Growths obtained cultures were kept at 4°C in a
refrigerator for further study. Various types of organisms growing in
different media, colonial morphology on different media were
examined for their morphological characters and gram staining
reactions.

Gram-positive cocci found in cluster, formed smooth,
glistening, opaque, convex golden and/or white colour colonies on
nutrient agar. These cocci resembling to Staphylococci were
differentiated from genus Micrococcus using Hugh and Leifson test.
Differentiations of pathogenic cocci to that of non-pathogenic cocci
were performed by coagulase test. All coagulase positive Staphylococct
were designated as Stapphylococcus aureus irrespective of pigment
productions whereas coagulase negative were Staphylococcus
epidermédis.

Gram-positive cocci were arranged in chains resembling
to Streptococci and were formed pinhead colonies on blood agar plates.

Clear zone of haemolysis was indicative of Streptococcus pyogenes,

partial haemolysis indicated Streptococcus viridens and non-

haemolysis was Streptococcus salivaris.

s}



Gram-negative organisms both from pink colony (lactose
fermenter) and yellow colony (non-lactose fermenter) on MacConkey’s
agar plates were studied for IMVC (indol, methyl red, voges-
proskauer, citrate utilization test) and sugar fermentation tests using
lactose, maltose, glucose, sucrose and mannitol to identify the
organisms. Cultures were identified according to the classification of

Enterobacteriaceae described by Edward and Ewing (1972).

Gram positive rods found in an overall plate resembling
to Chinese letter appearance and clubbing at both poles (beaded

appearance) were considered to be Corynebacterium spp.

Gram-negative, non-spore forming and motile form,
smooth mucoid blue green colonies with musty smell, both oxidase

and catalase positive but negative for Indol, M.R. and V.P. test were

treated as Pseudomonas aeruginosa.

Test for identification of isolates :-

To identify the organisms some specific bacterial tests
were performed as described by Cruickshank et al. (1975) which are
as follows. The isolates were identified based on morphological and

biochemical properties as described under Table-1.

1. Oxidase activity test : It was done by dropping oxidase reagent (1%

aquous solution of tetra-methyl-p-phenylene diamine) on the filter
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paper and rubbing the isolate on this moist surface. Development of

dark purple colour on the paper within few second confirmed positive.

2. Catalase activity test : 4-5 drops of 18 hours broth culture was

taken on a slide and a drop of 3% H,0, was added over it. Production

of gas bubbles indicates a positive reaction.

3. Coagulase test : 0.1 ml of 24 hours broth culture was added to 3 ml

of diluted rabbit plasma (1 in 10) and incubated at 37°C for one to six
hours. The tubes were observed for coagulase production at one, three

and six hours interval. Presence of coagulase indicates positive result.

4. Haemolysis : Streptococci, grown on 10% sheep blood agar plate
incubated at 37°C for 24 hours, were examined for haemolysis. A clear
zone of haemolysis around the colonies was indicative of f—haemolysis
whereas. partial haemolysis immediately surrounding the colonies was
called as a-haemolysis. No haemolysis was termed as c-haemolysis.

5. Indol production test : 0.5 ml of Kovac’s reagent was added in

peptone water, inoculated and incubated at 37°C for 48 hours and

shaken gently. Development of red colour in alcohol layer indicates

the presence of indole.

6. Methyl red (M.R.) test : Glucose-phosphate-peptone-water medium

was inoculated and incubated at 37°C for 48 hours. Few drops of 0.4%

methyl fed reagent was added. Red colour due to acidity confirms

positive whereas in negative case it remains yellow.
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7. Voges-Proskauer (V.P.) test : 1-2 drops of inoculum was dropped in

tube containing glucose-phosphate-peptone-water and incubated at
37°C for 48 hours. Then 1 ml of 40% KOH and 3 ml of 5% Naphthol
were added. A pinch of creatinine powder was added too and shaken
well. A positive reaction was indicated by development of a pink colur
in 2-5 minutes becoming crimson in 30 minutes.

8. Citrate utilization test : One drop of 24 hours broth culture was

added to 5 ml of Koser’s medium and incubated at 37°C for 48 hours.
Utilization of citrate was indicated by growth and consequent
turbidity of the medium. A control non-inoculated tube was incubated
for comparison.

9. Sugar fermentation test : Test of culture for the liberation of acid

and gas from sugars were performed in peptone water with a
particular sugar added in such a way that the concentration of sugar
became 1%. pH was determined with the help of Andrade’s indicator.
A Durham’s tube was included to detect the presence of gas. Un-
inoculated control tubes for each sugar were also incubated along
with inoculated tubes to trace out any type of contamination. The
tubes containing sugars like lactose, maltose, glucose, sucrose and
manitol were arranged. A drop of 18 hours incubated peptone water
was inoculated to each tube. The inoculated tubes were incubated for

24-72 hours and the production of acid and gas was noted on every
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24 hours. The tube showing pink colours was considered positive for

acid and presence of air bubbles in Durham’s tubes was indicative for

presence of gas.

10. Hugh and Leifson test : It was done to separate the two genera of
Staphylococcus and Micrococcus on the ability of former genus to
grow and to produce acid anaerobically from glucose. Hugh and
Leifson medium was prepared. Duplicate sterilized tubes filled with
medium to a depth of 2 cm were taken for each organism to be tested.
The tubes were inoculated with a heavy inoculum by Stab method
with the help of a straight plantinum wire. After inoculation, surface
of each tube was covered with 1-2 cm layer of sterile liquid paraffin.
All the tubes were incubated for 5-10 days and examined for acid
production. Staphylococcus grew and formed acid throughout in both
open and sealed tubes whereas Micrococcus produced acid in open
tubes only and failed to grow and produce acid in the closed tubes.

11. Nitrate reduction test : The test strain was grown in broth

medium containing 2% potassium nitrate for 96 hour at 37°C.
Presencé of nitrite was tested by adding a few drops of test solution
‘A’ (containing 8 gm of 0.5% sulphanic acid in dilute sulphuric acid)

and test solution ‘B’ (containing 6 ml of dimethyl a—naphthylamine in

one litre of acetic acid) to about 2 ml of culture. Production of red

colour denotes the presence of nitrites.
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Table - 1

Properties of bacterial isolates for identification

Isolates Basis of identification
Marphological characters Biochemical properties
Escherichia Gram-negative bacilli formed Lactose fermenter, production of gas
coli white glistening colonies on from glucose, positive for indol and
nutrient agar and pink colonies | M.R. tests, negative for V.P and did not
on MacConkey’s agar produce H,S
Klebsiella Gram-negative bacilli with pink | Lactose fermenter, produced gas form
pneumoniae mucoid culture growth similar glucose, positive for M.R, negative for
to Esch. coli indol, V.P. and H,S
Staphylococcus | Gram-positive cocci arranged in | Produced acid from glucose aerobically
aureus grapes like clusters. Produced and anaerobically. Positive for V.P.,
cream or golden coloured, Coagulate positive, Ferments lactose,
circular smooth colonies on maltose and mannitol.
blood agar.
Streptococcus Gram-positive cocci arranged in | Acidify the litmus but no coagulation.
Dyogenes chains of varied length. Colonies Ferments sugars with production of
were small smooth and acid only.
haemolysis on blood agar.
Corynebacterium | Gram-positive rods appeared as Produced acid from carbohydrates
picture likened to Chinese (Glucose, Maltose and Sucrose),
pyogenes ,
lettering. negative to catalase, oxidase, urease,
indol and nitrate reduction.
Proteus Gram-negative rods with Urease positive, Indol positive, V.P,
. swarming growth on nutrient negative, fermenting maltose and
vulagris
agar. produced H.S.
Pseudomonas Gram-negative with bluish Oxidase positive, negative for indol.
. pigment colonies gave a ground M.R.. V.P. and not produced H.S
aeruginosa
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In-vitro sensitivity test :

In vitro antimicrobial sensitivity tests were performed by
disc diffusion method as per Bauer et al. (1966). The organisms
isolated were tested against three antimicrobial agents viz.,
cephalexin, gentamicin and enrofloxacin. These antimicrobial discs
supplied by Hi-Media Laboratories Ltd. (India) were used (symbols
assigned_ to each disc along with their concentrations was given in
Table-2). The pure colony obtained from each sample was inoculated
in a nutrient broth tube and incubated at 37°C for 6 to 8 hours to
obtain growth in log phase. The content of the tube was poured on
nutrient agar plate and thoroughly spread over the entire plate to
prepare lawn. The excess fluid was discarded. The plate was allowed
to dry in incubator for 10 minutes. Then antimicrobial discs were
placed into the plate accordingly to the symbol marked on bottom of
the plate. The plates were incubated at 37°C for 24 hours. The zone of
inhibition was noted thereafter. In case of mixed culture, isolates
were used separately for the antibiogram after obtaining into its
single form. The result of the sensitivity was explained on the basis of
the size of zone of inhibition.

Table-2

Antimicrobial disc used for in-vitro sensitivity along with

concentration
Sl. Name of Symbol Concentration per
No. Antimicrobials disc (pg)
1. Cephalexin ‘Cs’ 30
. Gentamicin ‘G’ 10
3. Enrofloxacin ‘En’ 50




II. DISTRIBUTION STUDY OF ANTIMICROBIALS IN
PLASMA AND UTERINE FLUID

Drug(s) / chemical used :-

Enrofloxacin (Enrodac-10®) and Gentamicin
(Gentamicin®) were used in the present experiment. Enrodac-10 and
Gentamicin  injectable  commercial preparations  containing
enrofloxacin in concentration of 100 mg.ml’! and gentamicin 40
mg.ml’ obtained as gift sample from Sarabhai Zydus Animal Health
Care Limited and Karnattaka Antibiotic Pharmaceutical Enterprises,

respectively were used.

The dose of enrofloxacin and gentamicin was 5 mg. kg’
body weight.
Animals :

The number of animals used for distribution study of

enrofloxacin and gentamicin are given in Table-3.

Table-3

N dmber of animals and drugs used for distribution study

Name of Cows suffering from Healthy cows
drugs ‘ endometritis
Enrofloxacin 8 4
Gentamicin 8 4
Total 16 8




Procedures adopted for the microbiological assay :

The concentrations of enrofloxacin and gentamicin in
plasma and uterine fluid were determined by employing the standard
cylinder plate bio-assay technique (Arret et al., 1971). The details of
the estimation methods are noted below.

Sterilization of glasswares, needle & porcelin assay cylinders :

All glassewares, needles and porcelin assay cylinders were
washed with detergent solution in running tap water, rinsed with
glass distilled water and then air dried. Test tubes, centrifuge tubes,
vials, porcelain assay cylinders placed in vials and needles put in test
tubes were plugged with cotton wool. Assay plates, pipettes and
syringes were wrapped by paper. All these materials were sterilized in
hot air oven at 160°C for an hour.

Preparation of assay agar plates :

For estimation of concentrations of enrofloxacin and
gentamicin in biological fluids, readymade antibiotic assay media of
Hi-Media Bombay was used (Appendix-IV). Melted enrofloxacin &
gentamicin antibiotic assay media (20 ml) was poured separately with
aid of asterile measuring cylinder into each of the separate sterile
special assay plate kept on a horizontally plane surface to get uniform
thickness of media. The plates were kept inside the incubator at 37°C

for 24 hr to ascertain any microbial contamination. The plates were

then stored in a refrigerator until assay was carried out.
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Preparation of organism

The two test organisms, E. coli (ATCC 25922) for assay of
enrofloxacin and B. subtilis (ATCC 6633) for assay of gentamicin were
grown separately on the slants of culture tubes containing nutrient
agar at 37°C for overnight. Then it was stored under refrigeration.
- The organisms were transferred weekly to fresh media to maintain
their normal activities.

Preparation of standard of enrofloxacin and gentamicin in biological
samples :

The drug (enrofloxacin/gentamicin) was dissolved and
diluted in sterile glass distilled water to have different strength viz.,
80 pg/ml, 40 pg/ml, 20 pg/ml, 10 pg/ml, 5 pg/ml, 2 pg/ml, 1 pg/ml and
0.5 ug/rql. From each standard solution 0.1 ml was added to a sterile
vial containing 0.9 ml of plasma / uterine fluid (collected from healthy
animals before drug administration). This yield drug standards of 8
pug/ml and 4 pg/ml, 2 pg/ml, 1 pg/ml, 0.5 pg/ml, 0.2 pg/ml, 0.1 pg/ml
and 0.05 pg/ml in the above noted biological fluid. These standards
were used simultaneously with test samples in the assay plates for

determination of the drug concentrations in test samples.

Assay procedure —
The quantitative estimation of enrofloxacin and

gentamiéin in biological samples were done by microbiological assay
method (cylinder plate diffusion method) using E. coli (ATCC 25922)

and B. subtilis (ATCC 6633) as the test organism, respectively.
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The test organisms were grown in nutrient broth for 1 to
3 hours at 37°C until the growth was seen (turbid by naked eye).
Enrofloxacin and gentamicin assay plates were flooded with the broth
containing the organisms and excess broth. was drained out. The
plates were then dried in the incubator at 37°C for a period of about
an hour. Sterile porcelain assay cylinders of uniform size were placed
at appropriate distance along the circumference in the inoculated

assay plates. Fifty microliters of standard solution of  various

as el ag test So\:&bég,sl ed:l'al ‘Chéj"Mid oed V.;lj‘:u[:(asmq e
d‘”‘d tenmt m M 7“% haHon z -
strengths of the drug,wis-poured in'separate porcelin cylinder kept on

| the assay plate. The plates were left on the table for about 2 hr and
than kept in the incubator at 37°C for overnight to allow the growth
of organism. The mean diameter of the bacterial zone of inhibition
produced by the standard of the drug was measured.

The concentrations of the drugs in different test samples
of a biological fluid were estimated from the standard curve plotted

from the zone of inhibition versus concentrations of the drug

standards in semilog scale.
III. TREATMENT OF ENDOMETRITIS

A total of three chemotherapeutic agents were used for in
vitro sensitivity against the isolates obtained from the sample. The
animals were treated with the drug selected on the basis of sensitivity

report. The medicines were given by two different route i.e.

intrauterine (i.u.) given one dose alternate days for six days and



intravenous (i.v.) twice daily in case of gentamicin and once daily in
case of enrofloxacin for five days. The dose and dosage interval of the
above drugs for i.v. route was selected based on the distribution study
of these antimicrobials. Cows were categorized in three treatment (T,
Tz..& T3) groups. Beside this, the control group comprising of 6 cows
was given no treatment. Furthermore treatment groups (T, & T,)
subdivided in two treatment groups on the basis of route of
administration of drugs i.e. T,a, T;b & T,a, T,b. No subdivision in T,
group where only one route i.e. i.u. infusion alone was done. The drug
along wij:h their composition, route of administration and dose were

noted below (Table-4).

Table-4
Composition, route of administration and dose of antimicrobials
Group Drug Route Dose & Dosage schedule
Control — —— ——-
Treatment iv. 5 mg/kg body weight given
(T,a) Enrofloxacin 10% w/v once daily for five days.
® .
(T,p) | (Enrodac-107Sarabhai |, 5 ml (500mg) dissolved in
zydus) 15 ml distilled water and given
alternate days (six doses)
Treatment o iv. 5 mg/kg body weight given
T,a Gentamicin sulphate twice daily for five days
40 mg/ml
T,b (Gentamicin®) - iu. 5 ml (200mg) dissolved in 15
(Karnataka Antibiotic) ml distilled water and given
alternate day (six doses)
Treatment | Cephalexin 7.5% W/W Lu. 10 gm desolved in 20 ml
T, (Lixen®-Agrivet India) distilled water and given
alternate day (six doses)




DOSE SCHEDULE :

Intrauterine (i.u.) therapy was administered alternate
day for 6 treatment. Parenteral (i.v.) therapy was administered twice
daily for five days in case of gentamicin and once daily for five days in

case of ehroﬂoxacin.
Table-5 shows the number of animals kept in each group.

The treatment was started from the date of the sensitivity report.

Table-5

Showing group-wise number of animals for the treatment

Treatment | No of animal route of Drug used Retreatment
group (No. 4 administration
of animal) treate of drug
C(6). No treatment |  —ees | e | e
16 (T,a) iv. Enrofloxacin 1
T,(36)
20 (T, b) iu. -do- 4
8 (T,a) iv. Gentamicin 1
T,(20)
12 (T,b) iu. -do- 3
T4(6) 6 iu. Cephalexin 2
Total 62 11

During the course of the treatment, the drugs were given
in strict sterile condition. For iu. therapy, disposable sterile

polythene catheter was used and introduced into the uterus with the

help of sterilized metal gun.

o
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For parentral therapy, hairs around the jugular vein on
either side of the neck of the animals were shaved. The area was
cleaned with ether and the site was sterilized prior to each
administration with rectified sprit.

The animals were re-examined in subsequent estrus.
Discharge was examined and samples were again taken for
bacteriological study. Animals found clinically diseased free after
treatment were then inseminated with frozen semen. Owners of the
animals were cautioned to restrict their animals for natural service
and were advised further to bring their animals again after 45-60 days
for pregnancy diagnosis. The animals free from bacteria and even
failed to conceive on first insemination and exhibited symptom of
estrus in next cycle were observed. Such animals were followed up to
3rd insemination and diagnosed for being pregnant or not.

The animals in control group (cows suffering from
endometritis), given no treatment were inseminated in three
subsequent estrus and examined for conception. The data of the

results were subjected to statistical analysis as per the method

described by Snedcor and Cochran (1967).
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| RESULT ]

I. BACTERIOLOGICAL STUDIES OF ENDOMETRITIS :

Animals brought to the out door clinic of the Department

of Animal Reproduction, Gynaecology and Obstetrics, Bihar
Veterinary College, Patna-14 having problems of infertility and

abnormal vaginal discharge were examined.

An effort was made to isolate, identify and characterize
the different species of bacteria which were found in uterine
discharge of cows suffering from endometritis. In-vitro sensitivity test
was performed against each bacterial isolate to know the pattern of

sensitivity towards the antimicrobials to be used.

I.A. Isolation of bacteria:

The studies were conducted on 68 cows suffering from
endometritis. Bacterial isolates were recorded in 68 cases. Out of 68
samples, 58 sample were single isolates and rest 10 samples were
mixed culture and bacteria from 68 samples were isolated and
identified as per the method described under the chapter “Materials
and Mefhods”. Different bacteria obtained from uterine samples

collected from the animals suffering from endometritis have been

presented in Table-6 and Fig. 1.
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Table-6
Different isolates obtained from uterine samples of cow suffering

from endometritis.

fiName of isolate No. of Samples Percentage | 424174 1

with pure and
mixed isolates

Esch. coli 24 35.29
Staph. aureus 13 19.12
Strep. pyogenes 1 10.29
Ps. aeruginosa 51 7.35 43.54**
Pr.vulgaris 3 441
Coryn. pyogenes 3 441
K. pneumoniae 3 441
Mixed bacteria 10 14.71

Total 68

**= Significant, p<0.01

| ‘It is evident from Table-6 and Fig-1 that 58 (85.29%)
sampleslhad single type of organism whereas 10 (14.71%) of the
samples were of mixed type. Esch. coli alone was found maximally in
24 (35.29%) samples followed by Staph. aureus in 13 (19.12%), Strep.
py;r;}z\es in 7 (10.29%), Ps. aeruginosa 5 (1.35%) and Pr. vulgaris,
Coryne. pyogenes and K. pneumoniae were least present i.e. in 3 cases
(4.41%) each. Chi-square test reveals that there is a significant
in the percentage of occurrence of bacteria in cases of

difference

endometritis and Esch. coli was the predominant organism followed

by Staph. aureus.




Fig.1. Different isolates obtained from uterine samples of cows suffering
from endometritis

68 SAMPLES

K pneumoniae (3) yyiv 0 4 pacteria
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Ps. aeruginosa (5) Staph. aureus (13)
7.35% 19.12%

Strept. pyogenes
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Note : Figures in parantheses denote number of isolates




B - . .
acterial isolates foungd In mixed culture were separated

in single form and gr ouped there after on the basis of their

combination. Only two types of isolates were obtained from each of

the mixed culture, which have been shown in Table-7.

Table-7

Mixed isolates obtained from uterine samples of cows suffering from

endometritis.
Combination of isolates No. of Percentage | x23t3d.f.
Samples

Esch. coli + Staph. aureus 4 40

Esch. coli + Strept. pyogenes 3 30
Staph. aureus + Ps. aeruginosa 2 20 NS “
Staph. aureus + Pr. vulgaris 1 10
Total 10 100%

NS = Non-significant.

Combination of Esch. coli and Staph. aureus was
predominant and found in 4 (40%) cases. Esch. coli with Strept.
Pyogenes, Staph. aureus with Ps. aeruginosa and Staph. aureus with
Pr. vulgaris combinations were found in 3 (30%), 2 (20%) and 1 (10%)

cases, respectively. Chi-square test reveals non-significant difference

- - 1 1 ] 1 1 f
among the combination of bacteria in mixed isolates in cases o

endometritis.
A total of 78 isolates (58 from single and 20 from mixed

culture) were obtained from 68 samples of cows, which has been
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depicted in Table-8 and Fig.2. Numbers of different isolates in
decreasing order were noted to be Esch. coli (31), Staph. aureus (20),
Strept. pyogenes, (10), Ps. aeruginosa (7), Pr. vulgaris (4) Coryn.
pyogenes (3) and K. pneumoniae (3) as shown in Table-8 and Fig.2.
I.B. Sensitivity Test

In-vitro sensitivity tests were performed by using
different antimicrobial agents such as cephalexin, gentamicin and
enrofloxacin. The antimicrobial discs were obtained from Hi-media,
Mumbai. The concentration of the drug per disc was presented in
Table-2 under ‘Materials and Methods’. The result of antimicrobials
sensitivity tests of different isolates from cows against the various
antimicrobial agents has been depicted in Table-9 and Fig-3. It is
evident from the table that most of the isolates were found sensitive
to more than one drug and none of them were found completely
resistant to all the drugs used. Enrofloxacin (73.07%) was found to be
the most effective drug followed by gentamicin (67.94%) and
cephalexin (60.25%).

Cephalexin showed the maximum sensitivity (75%) to Pr.
vulgaris but resistant to C. pyogenes while the minimum sensitivity
(33.33%) was against the K. peneumonaie. In case of gentamicin,
maximum sensitivity (74.19%) against Esch. coli and minimum (50%)
to both Strep. pyogenes and Pr. vulgaris were noted. In case of
enrofloxacin, maximum sensitivity (77.41%) was seen against Esch.

coli while minimum sensitivity (66.67%) was seen against both K.

pneumoniae and C. pyogenes.
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Fig.2. Different isolates obtained from uterine samples of cows suffering
from endometritis
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Table — 8

&
No. of isolates obtained from uterine samples of cow suffering from endometritis
of samples | No. of samples No. of Name of Sample with Sample with Total No. of X2 at 6.d.
tamined of single samples of organism single isolate | mixed isolates isolates both
isolates mixed (No.) (No.) from single &
isolates mixed
(No.) (%)
68 58 10 Esch. Coli 24 7 31 (39.74) \
Staph. aureus 13 7 20 (25.64) ﬁ
Strept. pyogenes 7 3 10 (12.82) 4
Ps. aeruginosa 5 2 7(8.97) 4 60.62**
Pr. vulgaris 3 1 4 (5.13) g
Coryne. pyogenes 3 3 (3.85)
K. pneumoniae 3 3 (3.85)
Total 58 20 78
** p<0.01
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No. of isolates

Table - 9

In-vitro sensitivity test

Name of isolate

NO. OF ISOLATES SENSITIVE TO ANTIMICROBIALS

tested Cephalexin Gentamicin Enrofloxacin

Esch. Coli 31 20 (64.51%) 23 (74.19%) 24 (77.41%) Q
Staph. aureus. 20 12 (60%) 14 (70%) 14 (70%) Q
Strept. pyogenes 10 7 (70%) 5 (50%) 7(70%) M
Ps. aeruginosa 7 4(57.14%) 5(71.42%) 5(71.42%) Q
Pr. vulgaris 4 3 (75%) 2 (50%) 3 (75%)
K. pneumoniae 3 1(33.33%) 2 (66.66%) 2 (66.66%)
C. pyogenes 3 0 (0%) 2 (66.66%) 2 (66.66%)

Total 78 47 (60.25%) 53 (67.94%) 57 (73.07%)




II.  DISTRIBUTION sTUDY oOF ANTIMICROBIALS IN

PLASMA AND UTERINE FLUID

A. Distribution study on healthy animal
1. Enrofloxacin

(a) Plasma levels

_The plasma drug concentrations of enrofloxacin in
healthy cows after i.v. administration (5 mg/kg) are presented in
Table 10 and Fig. 4. The drug was present in plasma with a mean of
4.67£0.23 pg/ml at 0.5 h, which was declined with time and was
present in all animals up to 12 h (0.17+0.05 pg/ml). The therapeutic

concentration (2 0.12ug/ml) was maintained up to 12 h in all

animals.
Table - 10
Concentrations of enrofloxacin (ug/ml) in plasma of healthy cows after

its w. administration @ 5 mg/Kg.

Time Animal Number Mean+S.E.M.
(hour) 1 9 3 4
0.5 5.15 4.41 4.98 4.13 4.67+0.23
1 4.60 3.98 4.02 3.12 3.93+0.30
2 3.40 2.67 2.89 2.12 2.77+0.27
3 2.46 2.05 2.22 1.69 2.11+0.16 |
4 1.71 1.59 1.28 0.93 1.38+0.17
5 1.06 0.92 0.87 0.69 0.89+0.08
6 0.87 0.64 0.60 0.52 0.66+0.08
8 0.68 0.59 0.41 0.33 0.50+0.08
12 0.32 0.14 0.11 0.10 0.17+0.05
24 ND ND ND ND

ND = Non Detectable.
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maintained from 2 to 12 h.

Table - 11

Concentrations of enrofloxacin ( Hg/ml) in uterine fluid of healthy cows

after its i.v. administration @ 5 mg/Kg.

Time Animal Number Mean+S.E.M.

(hour) 1 9 3 4
0.5 0.00 0.05 0.00 0.07 0.03+0.02
1 0.08 0.13 0.07 0.14 0.11 = 0.02
2 0.31 0.39 0.28 0.42 0.35+0.03
3 0.99 1.32 1.12 1.96 1.35+0.22
4 2.02 2.35 2.31 2.12 2.20+0.08
5 1.31 1.41 1.51 1.10 1.33+0.09
6 0.98 0.99 1.02 0.89 0.97+0.03
8 0.66 0.52 0.67 0.47 0.58+0.05
12 0.35 0.27 0.15 0.13 0.23+0.05
24 0.05 0.06 ND ND 0.03+0.02

ND = Non Detectable.
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(¢  Uterine fluid to plasma ratio

Table-12 presents the uterine fluid to plasma ratio of
enrofloxacin in healthy cows. The data of this table shows >1 from 4
to 12 h which denotes that the drug penetrates into a greater
amount in uterine tissues in healthy cows. Thus, the drug crosses

the uterine barrier easily in healthy animals.

Table - 12
Uterine fluid to plasma ratio of enrofloxacin in healthy cows after its

1.v. admunistration @ 5 mg/Kg

Time Animal Number Mean*S.E.M.
(hour) 1 9 3 4
0.5 0.00 0.01 0.00 0.02 0.008+0.005
1 0.02 0.03 0.02 0.04 0.03+0.005
2 0.09 0.15 0.10 0.20 0.14+0.03
3 0.40 0.64 0.50 1.16 0.68+0.17
4 1.18 1.48 1.80 2.28 1.69+0.24
5 1.24 1.53 1.74 1.59 1.53+0.10
6 1.12 1.55 1.70 1.71 1.52+0.14
8 0.97 0.88 1.63 1.42 1.23+0.18
12 1.09 1.57 1.36 1.30 1.33+0.10
24 ND ND ND ND -

ND = Non Detectable.




2. Gentamicin

(a) Plasma levels

The concentrations of gentamicin in plasma obtained at
various time intervals are shown in Table-13 and Fig-5. The mean
concentration of gentamicin in plasma at 0.5 h was noted to be

8.94+0.31pug/ml. The drug was present only up to 12 h in all animals
with a mean of 0.71#0.05 pg/m] at 12 h. The mean therapeutic
concentration of >4 ug/ml was maintained up to 2 h only.
Table - 13

Concentrations of gentamicin (ug/ml) in plasma of healthy cows after

its v. Administration @ 5 mg/Kg.

Time Animal Number Mean+S.E.M.
(hour) 1 9 3 .
0.5 8.12 9.58 8.85 9.21 8.94+0.31
1 5.98 7.76 6.79 7.31 6.96+0.38
2 4.71 431 5.12 5.31 4.86+0.22
4 2.61 3.04 2.74 2.98 2.84+0.10
8 1.21 1.73 1.34 1.75 1.51+0.14
12 0.61 0.78 0.65 0.80 0.71+0.05
94 ND ND ND ND

ND = Non Detectable.




(b) Uterine fluid levels

The concentrations of gentamicin in uterine fluid of

healthy cows after i.v. administration of 5mg/kg are presented in

Table-14 and Fig-5. The drug was present with a mean

concentration of 1.16+0.16 pg/ml at 0.5h. The drug reached its mean

peak concentration of 6.25 + 0.44 pg/ml at 4h. The drug was

detectable in all animals up to 24 h with a mean of 0.60 + 0.19 pg/ml.

The mean therapeutic concentration of > 4 pg/ml was maintained

from 4 to 8 h in healthy cows.

Table - 14

Concentrations of gentamicin (pg/ml) in uterine fluid of healthy cows

after its i.v. administration @ 5 mg/Kg

Time Animal Number Mean+S.E.M.
(hour) 1 5 3 .
0.5 0.98 1.58 1.22 0.84 1.16+0.16
1 1.96 2.74 2.32 1.72 2.19+0.22
2 2.34 3.96 3.52 3.02 | 3.21+0.35
4 4.96 6.89 6.52 6.62 6.25+0.44
8 3.92 4.73 4.25 4.03 4.23+0.18
12 1.72 2.96 2.02 2.90 2.40+0.31
24 0.14 0.92 0.45 0.90 0.60%+0.19




()  Uterine fluid to plasma ratio

Table -15 presents the values of utkeme fluid to plasma
ratio of gentamicin in healthy cows at various time intervals. A
mean ratio of 0.12 + 0.01 was obtained at 0.5 h, which increased with

time and the maximum ratio of 3.33 + 0.22 was noted at 12 h.

Table - 15

Uterine fluid to plasma ratio of gentamicin in healthy cows after its

1.v. administration @ 5 mg/Kg

Time Animal Number Mean*S.E.M.
(hour)
1 2 3 4
0.5 0.12 0.16 0.14 0.09 0.12+0.01
1 0.32 0.35 0.34 0.24 0.31+0.02
2 0.50 0.91 0.69 0.57 0.66+0.08
4 1.90 2.27 2.38 2.22 2.19+0.10
8 3.23 2.73 3.17 2.30 2.86+0.21
12 2.81 3.80 3.10 3.62 3.33+0.22




Distribution study in endometritis cases

L EnrOﬂOxacin

(a) Plasma levels

The plasma drug concentrations of enrofloxacin in
endometritic cows after iv. administration (5mg/ kg) have been
presented in Table 16 and Fig-4. The drug was present in plasma
with a mean of 3.47+0.21 ug/ml at 0.5 h, which was declined with
time and was present in all animals up to 8 h (0.31 +£0.04 pg/ml). The
mean th_erapeutic concentration (= 0.12 pg/ml) was maintained up to
12 h.

Table - 16

Concentrations of enrofloxacin (pg/ml) in plasma of cows suffering

from endometritis after its i.v. administration @ 5 mg/Kg.

Time Animal Number Mean+S.E.M.

(hours) | 4 2 3 4 5 6 7 8

0.5 451 | 3.41 3.73 3.17 4.01 2.98 2.74 3.21 3.47+0.21

1 3.62 | 2.98 2.39 2.12 3.34 1.21 1.31 2.56 2.44+0.31
2 2.21 | 2.03 1.81 1.75 2.52 0.85 0.92 1.04 1.64x0.22
3 1.74 1.52 1.42 1.34 1.75 0.71 0.79 0.75 1.25+0.16
4 1.01 | 0.98 1.12 1.03 1.31 0.59 0.63 0.65 0.92+0.09
5 0.74 | 0.65 0.85 0.74 0.97 0.43 0.49 0.51 0.67+0.07

6 063 | 054 | 059 | 052 | 0.62 | 024 | 031 | 0.35 | 0.48+0.05

045 | 042 | 038 | 032 | 0.39 | 011 | 019 | 0.22 | 0.31x0.04

12 019 | 0.18 | 017 | 011 | 021 | 000 | 007 | 011 | 0.13+0.03

0.00 0.05 0.10 { 0.00 | 0.00 0.06 0.04+0.02

24 0.00 | 0.09




Figure 4 : Showing concentrations of enrofloxacin in plasma and

uterine fluid of healthy cows and cows suffering from
endometritis
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(b)

Lterine fluid levelg

Table-17 ang Fig.-4" reveal the concentrations of

enrofloxacin j " . )
¥acin in endometritic cows after i.v. administration of 5mg/kg.

The drug was detectable even at 0.5 h in all animals with a mean

concentration of 0.11 + 0.9 ng/ml. The drug reached its mean peak

concentrate of 9.00 + 0.73 Hg/ml at 3h. The drug was present in all

animals up to 24 h and the mean concentration at 24 h was noted to

be 0.15 + 0.02 pg/ml. The therapeutic concentration (> 0.12pg/ml)

was maintained from 1 h to 24 h.

Table - 17

Concentrations of enrofloxacin. ( ug/ml) in uterine fluid of cows

suffering from endometritis after its i.v. administration @ 5 mg/Kg.

Time Animals Number Mean+S.E.M
(hours) 1 0 3 . - - - -
0.5 0.06 | 0.09 0.12 0.13 | 010 | '0.11 | 0.11 | 0.12 0.11+0.01
1 0.12 | 0.16 | 0.27 | 0.38 | 0.17 | 0.17 | 0.18 | 0.30 | 0.22+0.03
2 196 | 221 | 312 | 392 | 243 | 261 | 296 | 3.05 | 278022
3 6.73 | 7.41 | 9.62 | 10.96 | 11.01 | 862 | 11.42 | 625 | 9.00+0.73
4 425 | 451 | 512 | 5.02 | 475 | 436 | 612 | 232 | 4.5620.38
5 | 301 296 | 312 | 341 | 225 | 231 | 296 | 1.92 | 274x0.18
6 193 | 1.86 | 201 | 217 | 165 | 167 [ 193 | 1.01 | 1.78+0.13
8 098 | 1.01 | 1.04 [ 099 | 0.87 | 091 { 0.99 | 0.55 0.92+0.06
12 072 | 0.82 | 0.75 | 0.65 | 0.55 | 049 | 0.56 | 0.32 0.61%0.06
24 012 | 021 | 0.09 | 025 | 0.14 | 0.16 | 0.18 | 0.05 0.15+0.02
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Table - 18

Uterine fluid to plasma ratio of enrofloxacin in endemetritis suffering

Ccows.
Time Animal Number Mean+S.E.M
(hours) 1 9 3 . s . . :
0.5 0.02 | 0.03 0.04 0.04 0.03 0.04 0.04 0.03 0.03+0.003
1 |003]| 005 | 012 | 017 | 005 | 015 | 014 | 0.12 | 0.10+0.02
2 |o089| 100 | 173 | 224 | 097 | 307 | 321 | 293 | 2.02+0.35
3 3.87 | 4.88 6.78 8.17 6.30 | 12.15 | 1446 | 8.33 8.12+1.28
¢ |4o21| 461 | 458 | 487 | 362 | 739 | 9.72 | 357 | 5.32%0.76
S 4.07 | 4.56 3.67 4.60 2.32 5.37 3.94 3.77 4.03+0.32
6 | 306| 344 | 341 | 418 | 266 | 695 | 3.19 | 2.88 | 3.72:049
8 217 | 240 | 2.73 | 810 | 223 827 | 521 | 250 3.58+0.76
2 | 379 | 456 | 442 | 591 | 262 | 0.00 | 800 | 201 | 403083
22 | 000 | 233 | 000 | 500 | 1.40 | 000 | 0.00 | 0.83 | 1192062
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2. Gentamicin

(a) Plasma levels

Table-19 and Fig.-5 show the mean concentrations of
gentamicin in plasma after its i.v. administration (5mg/kg). The drug
at 0.5 h was noted to be 8.51 + 1.19 pg/ml. The drug was present only
up to 12 h in all animals with a mean of 0.30 + 0.04 pg/ml. The mean

therapeutic concentration of > 4ug/ml was maintained up to 1 h only.

Table - 19

Concentrations of gentamicin(pg/ml) in plasma of cows suffering from

endometritis after its i.v. administration @ 5 mg/Kg.

Time Animals Number Mean+S.E.M.

(hours) | - 2 3 4 5 6 7 8

0.5 562 | 1455 | 8.156 | 9.00 | 1235 | 6.12 | 5.15 | 7.12 8.51x1.19

1 4.90 578 | 422 | 515 | 542 | 412 | 398 | 441 4.75+0.23
2 2.49 3.74 | 286 | 3.00 | 365 | 212 | 2.12 | 251 2.81+0.22
4 1.02 1.88 1.26 1.65 1.78 | 1.02 | 0.98 1.35 1.37+0.13
8 042 | 082 | 052 | 057 | 0.72 | 039 | 025 | 0.71 0.55%0.07

12 022 | 045 | 032 | 036 | 040 | 0.16 | 0.12 | 0.38 0.30+0.04

24 ND ND ND ND ND ND ND ND | -

(e}




Figure 5 : Showing concentrations of gentamicin in plasma and
uterine fluid of healthy cows and cows suffering from
endometritis
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(b) Uterine fluid levels

The concentrations of gentamicin in uterine fluid of cows
with endometritis after i.v. administration of 5 mg/kg are presented
in Table-20 and Fig-5. The drug was present with a mean

_ concentration of 3.66 + 0.59 pg/ml at 0.5 h. The drug reached its
mean peak concentration of 13.17 + 1.93 pg/ml at 4 h. The drug was
detectable in all animals up to 24 h with a mean 0.68 + 0.14 pg/ml.
The mean therapeutic concentration of > 4pg/ml was maintained

from 1 to 8 h in cows with endometritis.

Table - 20

Concentrations of gentamicin (pg/ml) in uterine fluid of cows suffering

from endometritis after its i.v. administration @ 5 mg/Kg.

Time Animals Number Mean*S.E.M

(hours) | 2 3 4 5 6 7 8

0.5 562 | 685 | 282 | 316 | 212 | 285 | 3.02 | 2.80 3.66+0.59

1 852 [ 1050 ( 432 | 586 | 3.14 | 4.76 | 575 | 4.56 5.93+0.86

2 10.28 | 14.22 | 8.16 | 9.12 | 7.13 | 801 | 9.62 | 9.09 9.45x0.77

4 14.55 | 26.04 | 10.25 | 12.28 | 9.86 | 10.21 | 12.15 | 10.01 13.17+1.93

8 6.44 | 1052 | 485 | 512 | 3.92 | 475 | 696 | 572 6.04+0.73

12 1.26 | 4.10 | 0.78 | 1.05 | 052 | 0.96 | 2.32 1.92 1.61+0.41

24 073 | 125 | 022 | 082 | 031 | 0.21 1.00 | 0.91 0.68x0.14
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()  Uterine fluid to plasma ratio

Table-21 shows the values of uterine fluid to plasma

atio S ) o
r of gentamicin in cows suffering from endometritis. A mean

ratio of 0.47 + 0.09 was obtained at 0.5 h that increases with time up

to 8 h and the maximum ratio of 12.50 + 2.45 was noted at 8 h.

Table - 21

Uterine fluid to plasma ratio of gentamicin in cows suffering from

endometritis.
Time Animals Number Mean+S.E.M
(hours) | 2 3 4 5 6 7 8 .
0.5 1.00 0.47 0.35 0.35 0.17 0.47 0.59 0.39 0.47+0.09
1 1.74 1.82 1.02 1.14 0.58 1.16 1.44 1.03 1.24+0.14
2 413 3.80 2.85 3.04 1.95 3.78 454 3.62 3.46+0.29
4 1426 | 13.85 | 8.13 7.44 5.54 | 10.01 | 12.40 7.41 9.88+1.16
8 15.33 | 12.83 | 9.33 | 898 | 544 | 12.18 | 27.84 | 8.06 12.50+2.45
12 5.73 9.11 2.44 2.92 1.30 6.00 19.33 | 5.05 6.49+2.03

C. Comparison of distribution of antimicrobials between

healthy and cows suffering from endometritis after its

i.v. administration.
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1. Enrofloxacin

(A) Plasma levels

Comparative plasma concentrations of enrofloxacin in
healthy cows and cows suffering from endometritis after its i.v
administration of Smg/kg are shown in Table 22 and Fig. 4. The drug
was present in plasma up to 12 h in healthy cows while up to 24 h in
cows suffering from _ endometritis. The mean therapeutic
concentration (0.12 pg/ml) of enrofloxacin was maintained up to 12
h in both healthy cows and cows suffering from endometritis.
Significantly higher plasma drug concentrations were maintained
from 0.5 to 12 h in healthy cows as compared to cows suffering from
endometritis.

Table -22
Comparison of distribution of enrofloxacin between healthy cows and cows

suffering from endometritis after a single i.v. dose of 5 mg/kg.

HEALTHY COWS COWS SUFFERING FROM ENDOMETRITIS
Mean + S.E.M. Mean + S.E.M.
Time PLASMA UTERINE UTERINE PLASMA UTERINE UTERINE
(hours) LEVELS FLUID / TISSUE FLUID TO LEVELS FLUID / FLUID TO
(ug/ml) LEVELS (pg/ml) PLASMA {(pg/ml) TISSUE PLASMA
RATIO LEVELS(ug/ml) RATIO

0.5 4.67x0.23 0.03+0.02 0.008x0.005 3.47x0.21** 0.11+0.01°* 0.03+0.003**
1. 3.93+0.30 0.11+0.02 0.03x0.005 2.44+0.31** 0.22+0.03°** 0.10x0.02**
2. 2.77+0.27 " 0.35+0.03 0.14+0.03 1.64+0.22** 2.78x0.22** 2.02+0.35**

3 2.11+0.16 1.35+0.22 0.68+0.17 1.25+0.16** 9.00+0.73** 8.12+1.28**
4. 1.38+0.17 2.20x0.08 1.69+0.24 0.92+0.09* 4.56+0.38°** 5.32+0.76**
5. 0.89+0.08 1.33+0.09 1.53%0.10 0.67+0.07NS 2.74+0.18** 4.03=0.32*"
6. 0.66+0.08 0.97+0.03 1.52+0.14 0.48+0.05NS 1.78+0.13** 3.72x0.49*"

8 0.50+0.08 0.58+0.05 1.23+0.18 0.31+0.04* 0.92+0.06** 3.58x0.76*"
12. | 0.1720.05 0.23+0.05 1.33x0.10 0.13+0.03NS 0.61+0.06*" 4.03+0.83""
24 ND 0.03+0.02 + 0.04+0.02NS 0.15+0.02** 1.19+0.62 ™

ND=Non- detectable *p<0.05 NS = Non-significant **p<0.01
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(b) Uterine fluid Jevels
Table-22  and Fig.-4 reveal the uterine fluid

concentrations of enrofloxacin after its i.v. administration (5mg/kg)
in healthy cows and in cows suffering from endometritis. In both the
groups, the drug was detectable from 0.5 to 24 h. The drug reached
its peak concentration of 2.20 £ 0.08 pg/ml at 4 h in healthy cows
while peak concentration 4.56 + 0.38 pg/ml was noted in cows
suffering from endometritis. Highly significant (p<0.01) higher drug
concentrations were noted at all time intervals in cows suffering
from endometritis as compared to healthy cows. The drug
maintained its therapeutic concentration (= 0.12 pg/ml) from 2 to
12 h in healthy cows whereas from 1 to 24 h in cows suffering from
endometritis.

(9) Uterine fluid to plasma ratio

Table-22 presents the uterine fluid to plasma ratio of
enrofloxacin after its i.v. administration of 5mg/kg in healthy cows
and cows suffering from endometritis. The ratio obtained at 0.5 h in
healthy cows and cows suffering from endometritis were 0.008 +
0.005 and 0.03+0.003, respectively. This ratioc in cows with
endometritis were significantly differed form healthy cows from 0.5
to 12 h. The maximum ratio of 1.69 + 0.24 at 4 h was obtained in
case of healthy cows while 8.12 + 1.28 at 3 h was noted in cows
suffering from endometritis. Highly significant (p<0.01) increase in
uterine fluid to plasma ration was noted at all time intervals (except
24 h) in cows suffering from endometritis as compared to healthy
cows which denotes that enrofloxacin penetrates to a greater amount

in uterus of cows suffering from endometritis.
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2.  Gentamicin

(@) Plasma levels

Table-23  Fig.-5 show the - comparative plasma
concentrations of gentamicin in healthy cows and cows suffering
from endometritis after its i.v. administration of 5mg /kg. The drug
was present in plasma from 0.5 to 12 h in healthy cows and cows
suffering from endometritis. The mean therapeutic concentration
(4 pg/ml) of gentamicin was maintained up to 2 h in healthy cows
and upto 1 h in cows suffering from endometritis. Highly significant

(p<0.01) lower drug concentrations in plasma were maintained from

1to 12 h in cows suffering from endometritis.

Table -23

Comparison of distribution of gentamicin between healthy cows and cows

suffering from endometritis after a single i.v. dose of 5 mg/lkg.

HEALTHY COWS COWS SUFFERING FROM ENDOMETRITIS
Mean = S.E.M Mean + S.EM
PLASMA UTERINE UTERINE PLASMA UETRINE UTERINE
Time (hours) | LEVELS FLUID / FLUID TO LEVELS FLUID / FLUID TO
(pg/ml) TISSUE PLASMA (ng/ml) TISSUE PLASMA
LEVELS RATIO LEVELS RATIO
(pg/ml) (pg/ml)
0.5 8.94+0.31 1.16+0.16 0.12+0.01 8.51+1.19N¢ 3.66x£0.59** 0.47+0.09**
1. 6.96+0.38 2.1920.22 0.31x0.02 4.75+0.23%* 5.93+0.86%* 1.240.14**
2 4.86+0.22 3.2120.35 0.660.08 2.81+0.22** 9.450.77** 3.4620.29%*
4 2.84x0.10 6.25+0.44 2.19+0.10 1.37+£0.13** 13.17+1.93** 9.88+1.16**
8 1.51x0.14 4.23+0.18 2.86x0.21 0.55+0.07*~ 6.04+0.73* 12.50+2.45%*
12 0.71+0.05 2.40=0.31 3.33x0.22 0.30+0.04*" 1.61+0.41° 6.49x2.03NS
24 N.D 0.60 = 0.19 N.D 0.68x0.14™S -
— fom T
ND=Non- detectable *p<0.05 NS = Non-significant p<0.01

m



(C) Uterine fluid levels

Comparative uterine fluid levels of gentamicin after its
Lv. administration ( 5mg/kg) in healthy cows and cows suffering
from endometritis are presented in Table 23 and Fig-5. In both the
groups, the drug was detectable from 0.5 to 24 h. The drug reached
its peak concentration at 4h in both the groups and concentration
were noted to be 6.25 + 0.44 and 13.17 + 1.93 pg/ml in healthy cows
and cows suffering form endometritis, respectively. There was
significant difference in uterine fluid level of the drug between both
the group form 0.5 to 12 h. The drug maintained its therapeutic
concentration of 4 ug/ml from 4 to 8 h in healthy cows and 1 to 8 h in
cows suffering from endometritis.

(¢) Uterine fluid to plasma ratio

Table-23 presents the uterine fluid to plasma ratio of
gentamicin after its i.v. administration (. 5mg/kg) in healthy cows
and cows suffering from endometritis. The ratios in cows suffering
from endometritis were significantly higher (p<0.01) at almost all
time intervals as compared to healthy cows. The maximum ratio of
333 + 0.22 at 12 h was noted in healthy cows while ratio of 12.50 +

9 45 at 8h was observed in cows suffering from endometritis.

[e4]



IIL. THERAPEUTIC TRIA]L

Endometritis Cases were treated with the drug of choice
based on the in-yitro sensitivity. Most of the isolates were found
sensitive to more thanp one antimicrobial agent used in sensitivity
test. In such circumstances, where more than one drug was found to
be effective, the choice of treatment was based on amount of medicine
available in stock. The treatment was done by two different routes i.e
intrauterine and intravenous. Intrauterine was given one dose
alternate day for six days and i.v. treatment was done daily for five
days in case of enrofloxacin and twice daily in case of gentamicin
except cephalexin where administration was done intrauterine route
only. In the animals, whose samples contained mixed isolates were

tested in in-vitro with each isolate and the drug was chosen based on

common sensitivity against both the isolates.

Cows suffering from endometritits were categorized in
three treatment (T,,T,,&T;) group, besides this one control group
comprising of 6 cows were given no treatment. The cows of control
group were inseminated without any treatment after collection of
samples for bacteriological analysis. Further more, treatment group
(T,&T,) subdivided. into two treatment group on the basis of route of
administration of drug i.e. T a, T)b, & Tsa, Tyb. In T; group only one
route i.e. i.u. infusion was done. The treated animals were examined

during the next estrus after completion of treatment. Samples

i
!
H



(uterine. discharge) were ’collected for bacteriological study after
treatment ang then the animals were inseminated with frozen semen.
The animalg failed to conceive and exhibited estrus symptom in next
cycle were inseminated again with frozen semen.

The efficacies of the treatment of endometritis have been
presented in Table-24 and Fig.-6. Out of 62 animals, 44 animals were
found free from bacteria and the efficacies of the drugs were 70.97%,
while 18 cows responded partial to the drug but their uterine samples
were found positive for bacteria. A total of 42 animal conceived - 35
from bacterial free group and 7 from bacterial positive group. Non-
pregnant bacterial positive group numbering 11 were subjected to

retreatment as per culture and sensitivity report.
In T)a group, (enrofloxacin, i.v.) out of 14 bacterial free
animals 12 animals conceived. Out of 2 bacterial positive animals,1

conceived.

In T,b (enrofloxacin, i.u.) group out of 14 bacteria free
animals, 12 animals conceived. Out of 6 bacterial positive animals, 2
animals conceived.

In T,a (gentamicin, i.v.) out of 6 bacterial free animals, 5
animals conceived, out of 2 bacterial positive animals 1 conceived.

In T,b (gentamicin, i.u.) out of 7 bacterial free animals, 4

animals conceived. Out of 5 bacterial positive animals, 2 animals

conceived.

3
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Fig.6. Efficacy of Treatment of Cows suffering from endometritis

ElNo. of bacterial free animals EINo. of animals treated

Efficacy

T1a T1b T2a

T,a = Enrofloxacin (i.v.), T \b = Enrofloxacin (i.u.), T,a = Gentamicin (i.v.), T,b=Gentamicin (i.u.), T, = Cephalexin (i.u.)
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In T, (cephalexin, i.u.) out of 3 bacterial free animals, 2

animals conceived. Out of 3 bacterial positive animals, 1 animal
conceived.

The result of treatment in relation to conception on
different insemination has been depicted in Table-25 and Fig. 7. A
total of 62 cows, which were, treated by different treatment groups
were inseminated in estrus after taking swab for culture. A total of 42
(67.74%) cows conceived. Out of 42, 26 (41.94%) conceived on first
insemination followed by 11(30.56%) and 9(20%) cows on second and
third inseminatijon, respectively.

In T, (a) group, all the 16 cows were inseminated, out of
which 9 (56.25%) cows conceived. Seven animals exhibited estrus in
second cycle and were re-inseminated, in which only 3 (42.86%) cows
conceived, 4 cows again exhibited heat, were reinseminated (3rd
insemination) in which 1 (25%) animal conceived. Altogether in T,(a)
group, out of 16 animals, a total of 13(81.25%) animals conceived.
Likewise in T, (b) group, out of 20 animals, a total of 14(70%), in T,(a)
group out of 8 animals, a total of 6 (75%), in T, (b) group out of 12
animals, a total of 6 (50%) and in T; group out of 6 animals, a total of
3 (50%) conceived up to 3rd insemination. In control group conception
rate was nil up to 3rd insemination. Chi-square test for rxc
contingency table was done regarding conception in different
treatment groups. The value of chi-square was found to be non-

significant which suggest that all drugs are more or less equally

effective.
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Fig.7. Conception rate in cows suffering from endometritis
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Retreatment group :-

The uterine samples of non-pregnant cows of bacterial
positive group were subjected to isolation of microorganisms and in-
vitro sensitivity test. Based on this, the retreatment was done and
cows were inseminated when returned to estrus. The in-vitro
sensitivity test with the antimicrobials against different isolates of

microorganism is shown in table-26.
Table -26

In-Vitro sensitivity test of isolates from reculture of uterine sample of

Cows
Name of isolate | No. Cephalexin Gentamicin Enrofloxacin
Esch. coli 4 2 (50%) 3 (75%) 4 (100%)
Ps. aeruginosa 3 2 (66.66%) 2 (66.66%) 3 (100%)
Staph. aureus 3 2 (66.66%) 2 (66.66%) 2 (66.66%)
Coryne. pyogenes 1 1(100%) 1(100%) 1(100%)
Tot;al 11 7 (63.63%) 8 (72.72%) 10 (90.90%)

It is evident from the table that out of 11 samples, 11

isolates were obtained maximum number of Esch. coli (4) were

isolated followed by Ps. aeruginosa and Staph. aureus 3 each and

only one isolate of Coryne. pyogenes.

[o0]



According to sensitivity report, 100% Esch. coli was

sensitive to enrofloxacin and 75% to gentamicin where as only 50% of

E. coli was sensitive to cephalexin. Maximum Ps. aeruginosa (100%)
was sensitive Po enrofloxacin while 66.66% was sensitive to
gentamicin and cephalexin. 66.66% of S. aureus was sensitive to all
the antimicrobials used in sensitivity test. Likewise 100% C. pyogenes
was sensitive to all the antimicrobials used in sensitivity test. Thus
out of 11 isolates 10 (90.90%) isolates were sensitive to enrofloxacin

followed by 8 (72.72%) to gentamicin and 7 (63.63%) to cephalexin.

As per sensitivity report (Table-26), the isolates were
sensitive to more than one antimicrobial agent. Hence, two most
sensitive antimicrobials were taken for treatment. Two treatment
groups were made (Table-27). The animals were treated with the drug
by intrauterine administration only. The results revealed that over all
conception rate was 72.72%. Maximum conception rate occurred with
enrofloxacin. 5 animals (83.33%) were conceived from 6 animals

which is followed by gentamicin where 4 animals (60%) conceived

from 5 animals.

Table - 27
Conception rate in retreatment group of cows suffering from
endometritis
Treatment Total No. of Total No. of animal Percentage
group animal conceived
T, 6 5 83.33%
T, 5 3 60%
Total T, to T, 11 8 72.72%
T, = Enrofloxacin T, = Gentamicin
Qaaad
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DISCUSSION

Endometritis is one of the common problems in dairy

animals and among infectious causes of infertility in cattle. It ranks
first both in heifers and Cows (Sreeramuluy, 1995). Endometritis leads
to heavy economical losses in dairy industry. The present study deals
with the isolation of the etiological agents as well as their antibiogram
in order to carry out the effective treatment. Further, more studies
were done to known the distribution of enrofloxacin and gentamicin
in plasma and uterine fluid at specific time interval in a few cases of
endometritis as well\ as in healthy animals. Based on the above
information, treatments were carried out in cows suffering from

endometritis. The efficacy of treatment was recorded based on the

conception rate.

L. BACTERIOLOGICAL STUDIES

A. Isolation of Bacteria :

A total of 68 uterine samples of 68 cows suffering from
endometritis were taken into consideration for isolation and
identification of various microorganisms. Out of 68 samples, single
isolates were obtained from 58 (85.29%) samples where as rest 10
(14.71%) of the samples revealed mixed isolates. Mixed infections

revealed the association of only two types of bacterial isolates. The




It is evi
evident from the results (Table — 8) that the highest

percentage of isolates (39.74%) was Escherichia coli out of the total
samples (including single & mixed isolates). The other organisms

obtained were Staphylococcus aureus (25.64%), Streptococcus

pyogenes  (12.82%), Pseudomonas aeruginosa (8.97%), Proteus
vulgaris (5.13%), Corynebacterium pyogenes (3.85%) and Klebsiella
pneumoniae (3.85%). Similarly, the findings of Lalvani et al. (1984),
Sharma et al. (1993) and Arora et al. (2000) also recorded the
presence of Escherichia coli in highest percentage. However, Fivaz
and Swanepoel (1978), Studer and Morrow (1978), Kodagali et al.
(1980), Slimane et al. (1994) found Coryne. pyogenes as a major
isolate.

Staphylococcus aureus was isolated from 25.64% of the

total isolates and was assumed to be the major causes responsible for

endometritis next to E. coli. Sadhasiva Rao and Seshagiri (1997) and

Khan et al. (1990) reported S. qureus as a major isolate from the cases

of cows suffering from metritis. The other isolates were Streptococcus

aerueginosa, Proteus vulgaris,

pyogenes, Pseudomonas

ogenes and Klebsiella pneumonia which are

Corynebacterium pY




present in  12.829, ’
respectively. The j

by proper use of drugs. Indiscriminate and prolonged uses of

antimicrobials in absence of drug sensitivity test were resulted in

emergence of drug resistant strains of bacteria.

A total of three antimicrobials agents viz., cephalexin,
gentamicin and enrofloxacin were tested against the 78 isolates
obtained from 68 cows suffering from endometritis (Table-9).
Enrofloxacin was found to be highly sensitive (73.07%) followed by
gentamicin (67.94%) and cephalexin (60.25%). Verma et al. (1991) and
Anjaneyulu et al. (1999) showed maximum sensitivity (100% & 93%,
respectively) to enrofloxacin while Jacob et al. (1995) and Singh
(1997) reported 80%, 76.47% sensitivity to gentamicin, respectively in

case of endometritis. Percentage sensitivity to cephalexin (60.25%)

se agreement with the findings of

noted in present studies is in clo
of 57.85% to

Kumar (1997) who noted sensitivity percentage

cephalexin in repeat breeding animals. Singh (1997) reported 48.04%
alexin

in i ndometritis.
sensitivity to cephalexin 11} cases of e

(o4}




. DI
II. DISTRIBUTION STUDIES OF ANTIMICROBIAL AGENTS

An antimicrobial agent may become effective only when it
reaches the site of infection. In endometritis, usually uterus may be
infected with microorganisms, which may need therapy with
antimicrobials. Therefore, it is essential to find out the distribution of
antimicrobials in uterine tissues so that the infected organisms may
be removed ultimately so that conception may be attained. In the
present gtudy, an attempt has been made to know the distribution of
the following antimicrobials by the convenient i.v. route so that the
effective doses regimen can be suggested for the treatment of

endometritis apart from the conventional i.u. administration.

A. Enrofloxacin :

It is a recently introduced fluroquinolone, which 1is
exclusively used in veterinary practice. It is rapidly acting bactericidal
agent with a broad spectrum of activity against aerobic and
facultati§e anaerobic bacteria including strains resistant to many

other antimicrobials such as f-lactum antibiotics, aminoglycosides,
tetracyclines, macrolides etc.

Distribution studies of enrofloxacin in plasma and uterine

fluid were carried out In COWS suffering from endometritis after a

single 1.v. administration at the dose of 5mg/kg. The data was
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changes. Due to higher penetration of the drug in uterus caused by
endometritis, the plasma levels were decreased in the present study.
This has led to significant increase in uterine fluid to plasma ratio in
endometritis as compared to healthy cows. Very little studies have
been conducted with regard to distribution of enrofloxacin in cases of
endometritis, particularly in cows. Similar is the observation of

Gigure et al. (1996) who conducted parmacokinetic study of

enrofloxacin in adult horses. They observed that endometrial tissue
concentrations exceeded that of plasma concentration by as much as

three félds Ames et al. (1983) similarly noted an increase in

. - hd W a
concentrations of oxytetracychne in pneumonic lungs of cows as

compared to that of healthy calves and they interpreted the increased
in lung concentrations due to higher permeability of the drug.

%)
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In the prese
present study, the mean therapeutic concentration

drug). Th
g)' us, the present study clearly established that enrofloxacin
can be effectively used at the usual recommended therapeutic dosage

of 5 mg/kg daily by parental route for the treatment of cows suffering

from endometritis.
B. Gentamicin

Gentamicin - an aminoglycoside antibiotic, since its
“availability for therapy of infections has been widely used in human
as well as veterinary practice. It is a broad spectrum antibiotic which
is highly effective against both gram-negative and gram-positive
organisms. Various worker have reported that it is an effective

against the most organism associated with bovine metritis

(Hennessey et al., 1971; Bachmann et al., 1975).

Distribution of gentamicin in plasma and uterine fluid

were studied in cows suffering from endometritis as well as in healthy

cows after its single 1.v. administration at the dose rate of 5mg/kg.

The study revealed that significant decrease in plasma drug

concentration while significant increase in uterine fluid levels at most

of the time interval were noted in case of cows suffering from
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endometritis as compared to healthy animals (Table 23). This has led
to highly significant (p<0.01) increase in uterine fluid to plasma ratio
in cows with endometritis as compared to healthy cows. The higher
permeability of the drug in endometritis may be due to increase in
permeability of the drug caused by inflammatory changes of the
uterine membrane. It is well known that inflammation of any tissue
may incfease the size of the pores of the tissue membrane. Such
increase in permeability was noted by Ames et al. (1983) who noted
increase in the concentration of oxytetracycline in pneumonic lungs of
cows as compared to healthy animals. The therapeutic concentration
(4 ug/ml) was maintained from 4 to 8 h in healthy cows while it was
maintained for a longer duration of 1 to 8 h in cases of cows suffering
from endometiritis in uterine fluid. By going through the above facts,
gentamicin can be administered by parentral route at the dose rate of
5 mg/kg every 12 hourly by considering the lag phase of bacteria. Only
few studies have been done with regard to distribution of gentamicin
in plasma and uterine fluid of healthy cows and cows suffering from
endometritis. Salim et al. (2000) studied the plasma levels of
gentamicin in  COWS suffering from endometritis after 1m.
administration of gentamicin (5 mg/kg) along with oxytocin (50 L.U.,
im.). He also noted that the drug was detectable up to 12 h, which is

similar to the finding of the present study. Al-Guedawy et al. (1983)
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studied the distribution of gentamicin between plasma and uterine
content following i.m. administration (4 mg/kg). They noted that
gentamicin was rapidly absorbed from i.m. site and it first appeared
in uterine lumen as early as 15 minute and peak uterine
concentration of 4.7+2.0 pg/ml achieved at 6 h. More or less similar
observation was noted in the present study and the drug was detected
at 0.5 h (First sample) and a peak concentration (6.25 +0.44 pg/ml)
was attained little earlier at 4 h. This may be due to intravenous
higher dose of 5 mg/kg by i.v. route while the above author used a
lower dose of 4 mg/kg by i.m. route. In contrast to the above study,
Sinha et al. (1994) observed that the concentration of gentamicin was

not detected in majority of endometrial tissues sample, when the drug

was given @ 10 mg /kg i.m.

III. THERAPEUTIC TRIAL

In the present study, therapeutic measures were adopted
based oﬁ in-vitro sensitivity test as well as based on distribution
studies of antimicrobials agents (enrofloxacin and gentamicin)
conducted in cows suffering with endometritis noted above. The
beneficial effect on the use of specific antimicrobial drug sensitivity
test has been reported by various workers (Oxender and Seguin,

1976: Sinha et al. 1977; Steffan et al. 1984; Bohme et al.1986; Singh
1997; Baishya et al.1998 and Arora et al. 2000).
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In the present investigation, drug trial was also

conducted through iu. route which was accordance with the

recommendation of Chauhan and Takkar (1983), Abdullah-Rehman et
al.(1991), and Ambrose and Pattabiraman (1993) while Money (1996)

and Mates and Cosma (1988) adopted parentral route of antimicrobial

therapy in cases of endometritis.

The present work, isolation of bacteria and their
antibiogram have been recorded in cases of endometritis. A total of 68
cows suffering from endometritis were taken for the study. Out of 68
cows, 62 were divided into three treatment groups and six cases were
kept without any treatment (control group). The treatment groups
were further subdivided on the basis of route of administration of
antimicrobials. The efficacy of the treatment with antimicrobial was
judged on the basis of clearance of microorganisms and conception

rate after artificial insemination.

In all the treatment groups, the treated animals
responded well and improved as shown by uterine discharges return
towards normalcy though in some animals the pathogens were not
cleared 4altogether. The overall result of treated groups of cows
indicated complete eradication of microorganisms in 44 (70.97%)
cases whereas in rest of 18 (29.03%) cases were found positive for
a though with reduced intensity as shown by improvement in

bacteri

uterine discharges. Out of 44 cases of bacterial free animals 35
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(79.55%) animals were conceived and rest of 9 (20.45%) were not
conceived even after eradication of causative organisms. This may be
due to the presence of any other type of infections other than
bacterial as well as due to other factors such as hormonal imbalance,
nutrition deficiency etc. Similar recovery rate of 70% and 68% were

noted by Kodagali et al. (1980) and Ambrose and Pattabiraman (1993)

by the use of antimicrobial agents.

In the present work, out of 18 bacterial positive group 7
(38.89%) were conceived. This may be due to partial recovery of the
animals from infection as shown by lesser intensity of uterine
discharge as well as the natural defense mechanism of the body
against the bacteria. Endometritis, as other inflammatory process in
the body tend to recover spontaneously with each repeated estrus
cycle. The natural body defense and the changes produced within the
uterus and the genital tract by the estrogen tend to aid recovery. This

effect of estrus period on infection has been described by Rowson et
al. (1953) and Hawk et al. (1964).

In the present study, attempts were made to treat the

cases of endometritis with antimicrobials based on in vitro sensitivity

on different bacteria isolated from cows with endometritis.

Enrofloxacin by i.v. route showed the highest efficacy as noted by
conception in 13 cases (81.25%) out of 16 cases which is followed by

iv. administration of gentamicin [6 (75%)out of 8 cases). Next highest
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efficacy was noted with 1.u. administration with enrofloxacin in which
14 cases (70%) were conceived out of 20 cows with endometritis. On
the other hand, gentamicin (6 conceived out of 12 cows with
endometritis) and cephalexin (3 out of 6 cases) by i.u. administration
showed conception rate of 90% only. This is well correlated with the
bacterial sensitivity test in which enrofloxacin showed the overall
highest sensitivity to enrofloxacin (73.07%) followed gentamicin
(60.94%) and cephalexin (62.25%) as shown in Table-9. The overall
conception rate by antimicrobials is noted to be 67.74%. More or less
similar overall conception rate of 63.86% in cases of cows with
endometritis was reported by Singh (1997) while higher conception
rate of 71.93% and 80% were noted by Venkateshwarlu et al. (1983)
and Bhaskar and Agrawal (2001).

In the present study, conception rate of 81.25% by i.v.
route and 70% by 1.u. route was noted for enrofloxacin. Bhaskar and
Agarwal (2001) reported conception rate of 60% (i.u. route) in cases
endometritis with enrofloxacin. In case of gentamicin, conception rate
of 75% by i.v. route and 50% by 1.u. route was noted. Venkateshwarlu
et al. (1983) and Sudhakar et al. (1986) reported conception rate of
61.54% and 76%, respectively, with gentamicin by i.u. route in case of
endometritis. Cephalexin achieved the conception rate of 50% by i.u.
route in the present study. Singh (1997) however, reported a higher

conception rate of 69.23% in case of endometritis with cephalexin by

1.u. route.
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Retreatment of bacterial positive animals were done by
using the enrofloxacin and gentamicin based op sensitivity test.
Enrofloxacin showed highest sensitivity against isolates (90.90%)
while gentamicin showed sensitivity of 72.729, Treatment with
enrofloxacin showed higher percentage of conception rate 83.33%
while with gentamicin the conception rate of 60% was noted. The
above results showed that the conception rate closely correlate with

the sensitivity test.

The results of the present study lead to the conclusion
that the treatment of endometritis with enrofloxacin and gentamicin
can be carried out by parental route apart from its conventional i.u.
route. Similar such studies should be carried out with other newer

antimicrobials agents for effective therapy of endometritis.
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agents, thelr antibiogram as well as distribution studies of the two

important antimicrobial agents namely enrofloxacin and gentamicin
in uterine fluid. Based on the above noted studies, treatments were
carried out with these antimicrobial agents by intravenous (i.v.) and
intra-uterine (i.u.) routes as well as by using cephalexin
(cephalosporin) by i.u. route. Efficacy of the treatment was judged on

the basis of bacteriological report and conception rate.

Experiments were conducted in a total of 76 cows. Out of
these cases, a total of 68 cases were of endometritis and rest 8 cases
were of normal healthy animals. A total of 16 cases out of 68 cows
with endometritis and 8 healthy animals weighing between 265-410
kg were selected for the study of distribution of enrofloxacin and
gentamicin. In cases of endometritis, isolation of bacteria and their

tibiogram as well as treatment with antimicrobials were carried
antibi

out.
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Bacteriological studies :

In the present study, a total of 68 uterine samples of 68

ws : ..
cows suffering from endometritis were taken into consideration for

isolation and identification of various microorganisms. Out of 68

samples, single isolates were obtained from 58 (85.29%) samples
whereas rest 10(14.71%) of the samples revealed mixed isolates of
more than one organisms. Out of these bacterial isolates, the highest
incidence was of Escherichia coli (39.74%) followed by Staphylococcus
aureus (25.64%), Streptococcus pyogenes (12.82%), Pseudomonas
aeruginosa (8.97%), Proteus wvulgaris (5.13%), Corynebactrium

pyogenes (3.85%) and Klebsiella pneumoniae (3.85%).

The bacterial isolates were subjected to antibiogram
studies against the above noted three different antimicrobial agents.
Out of total 78 bacterial isolates, the highest sensitivity was noted
with enrofloxacin (73.07%) followed by gentamicin (67.94%) and
cephalexin (60.25%). With regards to sensitivity to individual

organisms Escherichia coli showed the highest sensitivity (77.41%)

against enrofloxacin followed by gentamicin (74.19%) and cephalexin

(64.51%). Staphylococcus aureus showed maximum sensitivity of 70%

to both enrofloxacin and gentamicin while cephalexin showed 60%

sensitivity to the organisms. On the other hand, Streptococcus
pyogenes showed maximum sensitivity of 70% to both enrofloxacin

and cephalexin while gentamicin showed a lower sensitivity of 50% to

m
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this organism. In case of Pseudomonas aeruginosa, both enrofloxacin

and gentamicin showed higher sensitivity of 71.42% whereas

cephalexin showed sensitivity of 57.149 only. In case of Proteus

vulgaris a higher sensitivity of 75% was noted with both enrofloxacin
and cephaloxin while gentamcin showed a sensitivity of 50% only.

Kiebsiella penumoniae and Coryne. Dpyogenes showed a sensitivity of
66.66% to both gentamicin and enrofloxacin while lowest sensitivity

of 33.33% and 0%, respectively was noted for cephalexin to the above

organisms.
Distribution studies of antimicrobials agents :

~ Distribution studies of enrofloxacin and gentamicin
(5 mg/kg, i.v.) revealed that significant decrease in plasma drug
concentrations at most of the time intervals were noted for both the
drugs while significant increase in uterine fluid levels of enrofloxacin
and gentamicin were noted at all the time interval (except in case of
gentamicin at 24 h where non-éigniﬁcant difference was noted) in

cows with endometritis as compared to healthy animals. Further,

therapeutic concentration of 0.12 pg/ml in uterine fluid was
maintained for a longer time (1 to > 24 h) with enrofloxacin while

therapeutic concentration of 4 pg/ml was maintained for a shorter

time (1 to 8 h) with gentamicin. Hence, the study recommends the

parentral administration of enrofloxacin @ 5 mg/kg once daily while

dose of 5 mg/kg of gentamicin by parentral route twice daily for

effective therapy of sﬁsceptible bacteria causing endometritis in cows.
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Therapeutic trial :

In the presence study, therapy with enrofloxacin and

gentamicin were carried out by i.v. and iu. routes while treatment
with cephalexin was done by only iu. route The treatment was
carried qut in 62 cows based on bacterial sensitivity test. The efficacy
of the treatment with antimicrobial was judged on the basis of

bacteriological report and conception rate after artificial

Insemination.

In all the treatment groups, the animals responded well
and improved as shown by uterine discharge returned towards
normalcy. The overall result of treated groups of cows indicated
complete eradication of micro-organisms in 44 (70.97%) cases whereas
in rest of 18 (29.03%) cases were found positive for bacteria. Out of 44
cases of bacterial free animal 35 (79.55%) animals were conceived and
rest 9 (20.45%) were not conceived even after eradication of
microorganisms. This may possible due to the presence of any other
types of infections other than bacteria as well as due to other factors

such as hormonal imbalance, nutrition deficiency etc.

In the present study out of 18 bacterial positive groups
7(38.89%) were conceived. This may be due to partial recovery of the

animals - from infections as shown by lesser intensity of uterine

discharge as well as the natural defence mechanisms of the body

against the bacteria.
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In the present work, attempts were made to treat the

cases of endometritis with antimicrobial based on in-vitro sensitivity
on different bacteria isolated from cows with endometritis

Enrofloxacin by i.v. route showed the highest efficacy as noted by

conception rate of 81.25% followed by iv. administration of

gentamicin (75%). Next highest efficacy was noted with i.u.
administration of enrofloxacin (70%) while gentamicin and cephaexin
by i.u. administration showed conception rate of 50% each. This is
well correlated with bacterial sensitivity test in which enrofloxacin
showed the overall highest sensitivity to enrofloxacin (73.07%)

followed by gentamicin (67.94%) and cephalexin (60.25%).

Retreatment of bacterial positive animals were done by
using enrofloxacin and gentamicin based on sensitivity test.
Enrofloxacin showed highest sensitivity (90.90%) while gentamicin
showed sensitivity of 72.72%. Similarly a higher conception rate of
83.33% was achieved by treatment with enrofloxacin while with
gentamicin conception rate of 60% was noted. The above results

showed that the conception rate closely correlated with the sensitivity
test.

The results of the present study lead to the conclusion
that the treatment of endometritis with enrofloxacin and gentamicin
can be carried out by parentral route apart from its conventional i.u.
route. Similar such studies may be carried out with other newer

antimicrobial agents for effective theraply of endometritis.

aaadqQ

m







BIBUOGRAPHY

Abdullah-Rehman, T., Rehman, H. A, Samad, HA_ Ahmed, I. and

Sabri, M. A. (1991). Influence of post-insemination
intrauterine infusion of gentamicin on conception rate in
endometritis and repeat breeding buffaloes. Pakistan
Vet. J. 11 : 176-178.

Ahmad, R., Amin, M. and Kazimi, S.E. (1985). Studies on the

bacterial causes of delayed uterine involution in post-

partum buffaloes. Pakistan Vet. J., 5 : 168-170.

Al-Guedawy, S., Neff-Davis, C.A., Davis, L.E., Whitemore, H.L. and
Gustafsson, B.K. (1983). Disposition of gentamicin in the
genital tract of cows., J. Vet. Pharmacol. Therap. 6 : 85.

Ambrose, J. D. and Pattabiraman, S. R. (1989). Studies on lochia in
bovines with puerperal infections. Indian Vet. J., 66 :
1035-1036.

Ambrose, J.D. and Pattabiraman, S.R. (1993). Specific antimicrobial
treatment of puerperal uterine infections based on in-
vitro antibiogram in bovines. Indian Vet. J., 70 : 134-
138.

Ames. T. R.. Larson. V. K and Stowe, C. M. (1983). Oxytetracycline

concentration in healthy and diseased calves. Am. J. Vet.

Res. 44 : 1354-1357.



Amorena, M., Olj
, Oliva, G,, Luna, R. De., Crescenzo, G., Ciaramella P

Vi :
Incentis. L. de., De-luna, R. and De-vincentis, L. (1992)
P - . . .
harmaco-kinetics of enrofloxacin (Baytril) in the blood

of buffaloes. Ahi-della-societa-Italiana-di-Buitaria 24 -
605-613.

Anetzhofer, J. V. (1989). Treatment of Actinomyces pyogenes

endometritis by intrauterine gentaseptin

administration. Schweizer Archieve fur Tier helkunde

131 : 495-498.

Anjaneyulu, Y., Wilson, J. and James, R. M. (1999). Antibiogram 1n
bovine endometritis — A field study. Indian Vet. J. 76 :

351-352.

Arora, A. K., Singh, Jagir,, Pangaonkar, G. R. and Nanda, A. S.
(2000). Bacteriological studies on the Genital infection 1n

repeat breeder bovines. Indian. J. Anim. Reprod., 21 :

ont line of details +or mic
146-147. oulive of < i
H bilotics! Secong Aavicios
Arret, B., Johnson, D. P. and Ki'{é:hbaum, A. (1971),.\ ............ J.

Pharmaceutical Sci., 60 : 1689.

Bachmann, H. J., Bickford, S. M. and Kohn, F. S. (1975).

Comparative in-vitro activity of gentamicin and other

antibiotics against bacteria isolated from clinical

‘ samples from dogs, cats, horse and cattle. Vet. Med.

Small Anim. Clin. 70: 1218.



Baishy, S. K., Das. K. K, Rahman, H. and Borgohain, B. N, (1998).

Antibiogram of bacterig isolated from uterine discharge

of repeat breeding cattle. Indian. J. Comp. Microbiol.
Immnol, Infec. Dis. 19 - 130-131.

Baptista, A. M., Coelho, N. M. and Langenegger, J. (1971). Aetiologic
study of bovine endometritis in dairy herds in Riode
Janeiro, Brazil, Pesquisa-Agropecuaria-Brasilera-Serie-

Veterinaria 6 : 53-56.
Bauer, A. W.,, W. M. M, Sherris, S. C. and Turk. M. (1966).
Antibiotic succeptibility testing by standardized single

disc method. Am. J. Clin. Path., 45 : 493-496.

Bekana, M., Johnson, P. and Kindahl, H (1997). Bacterial isolates
associated with retained fetal membranes and

subsequent ovarian activity in cattle. Vet. Rec., 140 :
232-234.
Benjamin, B. R., Yadav, V. K., Ansari, M. R. and Naidu, M. K.

(1982). Bacteriological studies on cases of repeat breeder

and metritis in bovine. Indian J. Comp. Microbiological.
Imm. Inf. Dis., 3 : 201.

Bhaskar. D. C. and Puneet Agrawal (2001). Therapeutic efficacy of
enrofloxacin and metronidazole against endometritis in

recently calved buffaloes. Indian Vet. Med. Jour., 25 :

299.




Bohme, H., Bethge, B. and Vinzelberg, D. (1986). Effectiveness of

various treatment in the late puerperium. Tierhygiene-

information, 18 : Sonderheft 54 - 171-180.

Boyd, E. H. and Edward Allen, W. (1988). Absorption on neomycin

from the equine uterus : Effect of bacterial and chemical

endometritis. The Veterinary Record 122 : 37-39.

Brauner, P., Kudlala, E and Vlcek, Z. (1993). Treatment of chronic
endometritis in cattle with the semisynthetic ergot

alkaloid derivative Terguride. Biopharm 3 : 59-67.

Bretzlaff, K. N, Ott, R. S., Koritz, G. D., Bevil], R. F., Gustafsson, B.
K. and Davis, L. E. (1983). Distribution of
oxytetracycline in the postpartum bovine genital tract

following intravenous and intrauterine administration.

Am. J. Vet. Res. 44 : 764.

Burows, G. E., Barto, P. B. and Martin, B. (1987). Comparative
pharmacokinetics of gentamicin, neomycin and

oxytetracycline in new born calves. J. Vet. Pharmacol.
Therap. 10 : 54-63.

Caudle, A. B., Purswell, B. J., William, D. J., Brooks, P. and Rourke
J. E. (1983). Endometrial level of amikacin in the mare

after intrauterine infusion of amikacin sulphate.

Theriogenology. 19 : 433.
Chaffaux, S., Lokhande, S., Bousset, S., Daviaud, L. and Humblot,
P. (1981) Chronic endometritis in cow : Treatment trials,

Recueil de medicine veterinaire 157 : 105-115.

[iv]



Char, N. L.
L. and Rao, M. R. K. (1990). Studies on prevalence of

Staphylococeus infection in animals Livestock advisor 15

:7-11.

Chaudhary, S.K. (1985). Disposition of trimethoprim-sulpha-

methoxazole  combination following  intrauterine
administration during different phases of the oestrous
cycle and metritis in buffaloes. Ph.D. thesis. Hisar :

Haryana Agricultural University.

Chauhan, F. S. and Takkar, O. P. (1983). Treatment of chronic
endometritis with prostaglandin F2 alpha and antibiotic

1in cows and buffaloes. Indian Vet. J. 60 : 665-668.

Cohen, R. O., Bernstein, M. and Ziv, G. (1995). Isolation and
antimicrobial susceptibility of Actinomyces pyogenes
recovered from the uterus of dairy cows with retained

foetal membranes and post parturient endometritis.

Theriogenology. 43 : 1389-1397.

Cohen, R. O., Colodner, R., Ziv, G. and Keness, J. (1996). Isolation
and antimicrobial susceptibility of obligate anaerobic
bacteria recovered from the uteri of dairy cows with

fetal -membranes and post-parturient

retained

endometritis. J. Vet. Med. Series - B, 43 : 193-199.

Conzelman, G. M. (1980). Pharmaco-therapeutics of aminoglycoside

antibiotics. J. Am. Vet. Med. Assoc. 176 : 1078.



Cruickshank, R, Duguid, J. P, Marmion, B. P. and Swain R. H. A.
(1975). Medical Microbiology 12th Eq. Vol. Publ

i1shed by
Churchill Livingstone, Great Britain.

Dabas, Y. P. S. and Maurya, §. N. (1988). A field method for
collection of bovine cervical mucus for microbiological
studies. Indian J. Anim. Reprod., 9 : 138-139.

David, C and Bonnier, M. (1987). Bovine chronic endometritis :
bacteriological finding, between 1973 and 1985 in 770
sanokes frin 440 herd, Recueil be Medicine Veterinaire
163 : 217.

David, C. (1986). Chronic metritis of the dairy cows : Bacteriological
findings. Point Veterinaire 18 : 414-417.

Deka, K. C., RajKonwar, C. K., Nath, K. C. and Boro, B. R. (1985).
Studies on uterine microflora of puerperal condition in
normal and abnormal parturition. Indian Vet. J., 62 :
265-267.

Dhami, A. J., Derashri, H. J. and Kodagali, S. B. (1986).
Metronidazole (Flagyl) in the treatment of anaerobic
genital infection in buffaloes. Indian J. Anim. Reprod. 7 :
104-107.

Dholakia, P. M., Shah, N. M., Purohit, J. H. and Kher, H. N. (1985).
Isolation, characterization, antibiotic sensitivity and
aeruginocine typing of pseudomonas aeruginosa from
animals and poultry. Indian Vet. J., 62 : 263-264.

Edqvist,' L. E.. Fredriksson, G. and Kindahl, H. (1?84): Some.aspect
of endotoxins and corpus luteum function in ruminants.
Proceeding of consultants meeting on the application of

nuclear techniques held in vienna, 57-68.



Edward, P. 1
war R. and Ewing, W. H. (1972). Identification of

nterobacteriaceae, Third edition minneapolis, Minne-
?

sota Burger Publishing company.

El-Nagaar, M. A., Osman, A. M., Serur, B. H. and El-Timaw, A. A.

M. (1983). Treatment of repeat breeder buffaloes and
cows. Assiut Vet. Med. J. 11 : 207.

Ensley, L. E. and Hennessey, P.W. (1979). Effect of intrauterine
infusion of gentamicin or utonex suspension on

conception in normal and infected cows. Vet. Med. Small.

Anim. Clin., 74 : 864.

Fivaz, B.H. and Swanepoel, R. (1978). Bovine post partum metritis
and the reconception period. Rhodesian Vet. J. 9 : 17-23.

Gardorfer, B. (1991). Pharmacokinetics of Baytril (enrofloxacin),
particularly passage from blood milk. Inaugural
Dissertation Tierztlich Fakultat, Ludwing-Maximilians

universitate, Munchen, pp. 104.

Georgiev, S., Georgieva, N., lotov, S. and Abrashev, N. (1980).
Treatment of chronic endometritis in cows wth
ultrashort waves in combination with chemotherapy.

Vetrinarno meditisniski Nauki 17 : 44-51.

Giguere, S., Sweeney, Raymond, W. and Belanger, M. (1996).

Pharmacokinetics of enrofloxacin in adult horse and

concentration of the drug in serum, body fluid, and

repeated intragastrically

endometrial tissues after
oses Am. J. Vet. Res. 57 : 1025-30.

administered d




Guntur, J. J., Collins, W. J .» Owen, J., Sorensen, A. M., Scales, J. W.

and Alfort, J. A (195_5). A survey of bacteria in the

reproductive tract of dairy animals and their

relationship to infertility. Am. oJ. Vet. Res. 16 : 289

on the conception rate of repeat breeding cattle.

Theriogenology. 20 : 559

Gupte, A. G. and Deopﬁrkar, R. L. (1993). Microbiological study of

gynaecological infections in cattle. Indian. J. Anim.

reprod. 14 : 118-119.

Haddad, N. S., Pedersoli, W. M., Carson Jr., R. L. and Ravis, W. R.
(1986). Concentrations of gentamicin in serum, milk,
urine, endometrium and skeletal muscle of cows after

repeated intrauterine injection. Am. J. Vet. Res. 47 :

1597.

Haddad, N. S., Ravis, W. R., Pedersoli, W. M. and Carson Jr., R. L.
(1987). Pharmacokinetics and tissue residues of
gentamicin in lactatating cows after multiple

intramuscular doses are administered. Am. J. Vet. Res.

48 : 21.

Hawk. H. W., Brinsfield, T. H., Turner, G.O., Whitmore, G.W. and
Norcross, M.A. (1964). Effect of ovarian status on

induced acute inflammatory responses in catle uteri,

Amer. J. Vet. Res. 25 : 362.



Hennesey, P. W., Kohn, B. S., bickford. S. M. and Kay, J. I. (1971).
In-vitro activity of gentamicin against bacteria isolated

from domestic animals. Vet. Med. Small Anim. Clin. 66 :
1118.

Hopfner, H. W. (1987). Intrauterine treatment of endometritis in

cows with a glucose drug combination. Monatshefte fur

veterinarinedizin. 42 : 535-539.

Jacob, T. C., Madhavan, E. and Iyer, C. P. N. (1995). Studied
1solation, 1dentification and sensitivity pattern of

micribial agents from the cases of clinical endometritis.

Indian J. Anim. Reprod. 16 : 36-38.

Jayachandran, C., Singh, M. K. and Banerjee, N. C. (1988).
Pharmacokinetics and distribution of sulphadimethoxine
in plasma, milk and uterine fluid followed oral

administration in buffaloes. Indian. J. Anim. Sci. 58 :

343-346.

Jayachandran, C., Singh, M. K. and Banerjee, N. C. (1995).
Disposition Kinetics of oxytetracycline in plasma, milk .
and uterine fluid after iv. administration in female

buffaloes. Indian. J. Phar. 27 : 30-33.

Jayachandran, C., Singh, M. K., Singh, S. D. and Banerjee, N. C.
(1987). Pharmacokinetics of streptomycin  with
particular reference to its distribution in plasma, milk

and uterine fluid of she buffaloes Vet. Res. Commun. 11 :

353-358.

[ix1



Jovanovic.

Kaartinen,

Khan, A,

A. and Dabetic, D. (1980). Erythromycin powder and
Geomycin (oxytetracycline) in the treatment of

endometritis in cows. Prax is veterinaria. 28 - 183-186.

L., Salonen, M, Alli, L. and pyorala, S. (1995).
Pharmacokinetics  of  enrofloxacin  after single
intraveinous, intramuscular and subcutaneous injection

in lactating cow. J. Vet. Pharmacol. Ther. 18 : 357-362.

Ala-ud-Din, Ahmad, K. M. and Ahmad. M. (1991).
Therapeutic values of different antibiotics in the
treatment of endometritis in Nilli-Ravi buffaloes. Buffalo

Journal 7 : 209-213.

Khan, M. A., Hussain, [., Ashfaque, M. and Ahmad, K. M. (1990).

Khanna, A.

Studies on the etiology of metritis with special reference

to Brucella in buffaloes and cows. Pakistan Vet. J. 10 :
157-158.

K. and Sharma, N. C. (1993). Reproductive disorders in
repeat breeder bovines. Indian Vet. Med. J. 17 : 140-142.

Kodagali, S. B., Bhavsar, B. K., Kavani, F. S., Derasari, H. J. and

Koleff, W. K., Bodganoff, M.

Mansuri, A. N. (1980). Clinical trial with "Furea bolus"

‘1 endometritic and repeat breeder buffaloes. Indian Vet.

Med. J. 57 : 945-950.
P. Weneff, S. A, Kolev, V., Bogdanov,

M and venev, S. (1973). Comparative efficacy of various

snbibiohioy I the treatment of bovine endometritis.

Tierarztlicne-u mschauw. 28 : 80-84.



Korudzhiiski, N., Tsankova, S, Bonovska, M. and Kalfov, K (1988)

Effect of some antibiotics on nop specific defence

me 1 ] 1
chanism of cows and its significance in the

d -
evelopment of chronic endometritis. Veterinarna

Sbirka. 86 : 49-52.
Kotowski, K., Dobkowicz, M. (1998). Treatment of endometritis with
Metrisan (AN) in cows. Medycyna Weterynaryjna (1998),

54 (9) : 635-637 ul. Kombatantow 10, 63-600 Kepno,
Poland.

Koujan, A., Eissa, H. M,, Husseein, M. A., Ayoub, M. M. and Afiety,
M. M .(1996). Therapeutic efficacy of povidone-iodine
(Batadine) and Dichloroxylenol (septacoid) in Holstein
cows affected with endometritis and/or cervicitis. Acta

Veterinaria Hungrica. 44 : 111-119.

Kuhn, H. (1993). Pharmacokinetics studies on the gyrase inhibitors
enrofloxacin and fleroxacin. In augural Dissertation.
Tierarztliche Fakultat, Ludwing-Maxmillians,

Universitate Munchen, Germany. 214pp.

Kumar, R. (1997). Studies on bacterial etiology and therapy of repeat
breeder cattle and buffaloes. M.V.Sc. Thesis. Rajendra

Agricultural University, Bihar (India).

Kumari Sudha. (1998). Pharmacokinetic study of enrofloxacin and
its interaction with paracetamol in goat. M. V. Sc Thesis.

Rajendra Agricultural University, Bihar (India).



d
Klﬂ‘yavtsev, V. A, Kozahko, I. A, Osadchaya,‘A. L., Lyubetskii, V. L.

Laing, J. S.

Lalvani, D.

Luginbuhl,

Yukhimchuk, S. K. and polishchuk, V. Pp. (1991).

Microbial flora in bovine purulent and catarrhal

endometritis. Mikrobiologicheskie zhurnal. 53 : 3-9.

(1961). Infection and fertility. Proc 4th int, Cong. Anim.
Reprod,, 1: 54-69. (c. /. theriogenology, 34 - 291-301).

D., Bhatia, A. K. Singh, P.P. and Pathak, R. C. (1984). A
study on microflora of the cervicovaginal mucus of
female genital of cows with impaired fertility. Indian

Vet. Med. J. 8 : 144-147.

A. and Kupfer, U. (1980). Bacterial flora of the genital
tract of cows during the puerperium. 11. Correlation
between uterine involution, ovarian activity, properties
of cervical mucus and fertility Schweizer-Archiv-Fur-

Trerhetlkunde. 122 : 695-705.

Luna, R. De., Crescenzo, G., Amorenna, M., Oliva G., consalvo, F.

Masera, dJ.

and Ciaramella, P. De-luna, R. (1991). Plasma kinetic
and mammary excretion of enrofloxacin administered by
intrauterine infusion in water buffaloes. ATI-della-
Federazione-Mediterranea-Sanita-e-produzione-

Ruminanti 1: 171-177.

. Gustafsson, B. K. and Afiefy, M. M. (1980a). Blood

plasma and uterine tissue concentration of sodium
penicillin G in cows at intramuscular vs. intrauterine

administration. 9% nt. Cong. Anim. Reprod. A. L

(Madrid).



Masera, J.,

Gustafsson, B. K., Afiefy, M. M. Stowe, C. M. and Bergt,
G. P. (1980b). Disposition of oxytetracycline in the

bovine genital tract at systemic vs. intrauterine

administration. J. Am. Vet. Med. Assoc. 176: 1099.

Mates, N. and Cosma, C. (1988). Stimulation of uterine involution

Maurya, S.

post-partum in cows by chemotherapeutic agetns.
Buletinul-Instiutului-Agronomic-cluj-Napocoseria-

zootechnica-si-Medicina Veterinara, 42 : 103-106.

N., Dabas, Y. P. S. and Gupta, R. S. (1992). A note on
bacteriological studies of cervical secretions of infertile

cows and buffaloes. Indian J. Anim. Reprod. 18 : 49-50.

Mengozzi, G., Intorre, L., Bertini, S. and Solidini, G. (1996).

Pharmacokinetics of enrofloxacin and its metabolite
ciprofloxacin after intravenous and intramuscular

administration in sheep. Am. J. Vet. Res. 57 : 1040-1043.

Misra, U. K., Agrawal, R. G., Shrivastava, A.B., Pandit, R. K. and

Shrivastava, O. P. (1999). Exfoliative vaginal cells
during the cervico-vaginal prolapse and its recovery in
Murrah buffaloes. Proc. and Abst., XV Annual
Convention of ISSAR, 10-12 February, 1999, P.A.U,

Ludhiana.

Mohanty, B. C., Mohanty, B. N., Ray, S. K. . and Mohanty, D. N.

(1992). Clinical and therapeutic study on bovine
endometritis. Indian Vet. J. 69 : 379-380.



Money, I. A. L. (1996). Efficacy of pefloxacin Treatment for
endometritis in cows. Indian Vet. J. 73 : 1072-1073.

Mulei, C. M. and Gitau, G. K. (1993) Antibiotic sensitivity aerobic
bacterial organisms isolated from cows with post-partum
vaginal discharges and their implication in therapy of

uterine infection in kenya. Indian Vet. J., 70 : 999-1002.

< :
Muray, R. D, Allison, J. D. and Gard, R. P. (1990). Bovine
endometritis : Comparative efficacy of alfaprostol and
intrauterine therapies and others factors influencing

clinical success. Vet. Rec. 127 : 86-90.

Murty, T, 8. and Rao, A. V. N. (1978). Studies on certain aspect of
endometritis (non-specific) in buffaloes under field

conditions. Indian Vet. J. 55 : 205.

Namboothripad, T. R. B., Kulshrestha, S. B., Parihar, N. S. and
Luktuke, S. N. (1978). Studies on infection in the genital
tract of buffaloes. Kerala J. Vet. Sct. 9 : 320.

Olson, J. D., Bretzlaff, K. M., Mortimer, R.G. and Ball, L. (1986).
Current therapy in theriogenology II End, Edited by
Marrow W. B. Saunders and Co. Philiadelphia : 227-236.

Ott. R.S. (1986). The efficacy of uterine treatment with antimicrobial
drugs In : Morrow, D. A. (Ed.). Current therapy in
theiogenology. pp. 39-42. Edn. 2. Philadelphia : W. B.

Saunder Co.
W. D. and Seguin, B. E. (1976) Bovine intrauterine
y. J. Am. Vet. Med. Ass. 168 : 217-219.

Oxender,

therap



Panangala, V. S. and Barnum, D. A. (1978). Antibiotic resistance
pattern of organisms isolated from cervico-veginal
mucus of cows. Can. Vet. J. 19 : 113.

Parmigiani, E. and Truszkowska, B. (1990). Treatment of

endometritis in cows and mares; intrauterine infusion of

antibiotic foam. Summa. 7 : 43-46.

Pateria, A. K, Rawal, C. V. S. and Sharma, M. C. (1992). Studies on

some clinico-therapeutic aspect-of metritis in buffaloes.

Buffalo Bulletin. 11 : 75-80.

Prasad, C. B. (1967). Isolation and identification of microflora from
the female genital tract of buffaloes. Agra Univ. J. Res.
16 : 187-188.

Rahman, H., Dutta, J. C. and Boro, B. R. (1984). Studies on bacterial
flora of repeat breeder cow in Assam. Indian vet. Med.

J. 8:183.
Rakesh Sharda,, Moghe, M. N. and Tanwani, S. K. (1991). Antibiotic

sensitivity pattern of bacteria isolated from repeat

breeding animals. Indian. Vet. J. 68: 197-200.
Rong-Rogiang; xie-yinshui; chu-Hongxing; yu-zhonggiang., Jing-Ho-
Ujin., Rong-Rg., xie-ys., chu-Hx., yu-zq., Jing-Hj (1997).
Treatment of endometritis with enrofloxacin nitrate.
China-dairy-cattle. 4 : 16-17.
Rose, R. (1987). Endometritis in cows : Results of laboratory tests
during a regional investigation of endometritis. Reueil

" demedicine veterinaire. 163 : 211-213.

[wvl



Rowson, L. E. A, Lamming, G. E. and Fry, R. M. (1953). The

relat; : .
ationship between ovarian hormone and uterine

infections. Vet. Rec. 65 - 335.

Sadhasiva Rao, K. and Seshagiri, V. N, (1997). Bacterial flora and

antibiotic sensitivity pattern of endometritis in cows.

Indian, J. Anim. Reprod; 18 :161-162.

Salim, M., Sidhu, S. S. and Verma, H. K. (2000). Plasma levesl and
pharmacokinetics of Gentamicin administered along

with oxytocin in cows suffering from endometritis.

Compendium Abstract ISVPT) December, 2000.

Seh, B. A., Wani, S. A,, Khan, M.Z. and Wani, G.M. (2000), In-vitro
sensitivity pattern of bacteria isolated from uterine
secretions of repeat breeding cows. Indian. J. Anim.

Reprod. 21 : 61-62.

Shah, N. M. and Dholakia, P. M. (1983). Microflora of the cervico-
vaginal mucus of ‘'Surti' buffaloes and their drug

resistence pattern. Indian. J. Anim. Sci. 53 : 147-150.

Shankar Prasad (1998) : Study on post partum metritis in cows with
special reference to its therapy and conception rate. M.

V. Sc. Thesis. Rajendra Agricultural University, Bihar
(India).
Sharma, S. S., Gupta. A. K, Bishnol, B. L., Pareek, P. K. and Rawat,

M. (1993). Antibiotic sensitivity pattern of micro-

organism causing endometritis in cattle. Indian. J.

Anim. Reprod. 14 : 116.



Singh, A. K. (1997). Studies on endometritis in cows and buffaloes

Singh,

Singh,

Sinha,

Sinha,

Sirohi,

with special reference to its treatment and conception
rate. M. V. Sc. Thesis. Rajendra Agricultural University,
Bihar, (India).

dJ., Singh, B. K. and Singh, M. P. (1986). Influence of

Intrauterine infusion of ampicillin on conception rate in

crossbred cattle. Indian Vet. J. 63 - 688.

R. B, Sharma, R. D. and Singh, G. B. (1983). Endometrial

biopsy of repeat breeding cows and its response to

treatment. Indian. J. Vet. Med. 3 : 89-93.

A. I, Arneja, D. V. and Singh, B. K. (1977). Antibiotic

sensitivity test and treatment of endometritis in cows.

Indian, Vet. J. 54 : 528-532.

R. N:, Sinha, A. K., Alam, M. and Singh, Balraj (1994).

Concentrations of gentamicin in endometrial tissue
subsequent to muscular and uterine route of

administration in cows. Indian, J. Anim. Reprod . 15 :

29-31.

N. S. (1987). Microbiological studies on some reproductive

disorders of cattle and buffaloes. M.V.Sc. Thests.

Haryana Agricultural University, Hissar, India.

Sirohi, N. S. Monga, D. P. and Khan, S. K. (1989). Microbiological

studies on some reproductive disorder of cattle. Indian.

J. Anim. Sci. 59 : 537-541.



Slimane, N., Ahmad, C., Quali, F., Kachti, M. and Thibier, M. (1994).
Epidemiological and clinical analysis of puerperal

endometritis in dairy cows. Recveil-de-Medicin-

veterinaire., 170 : 823-832.

Snedecor, C. W. and Cochran, W. G. (1967). Statistical Method 6th
edition, Oxford and I. B. H. publishing Co., Calcutta.

Sood, P., Nanda, A. S. and Srivastava, A. K. (1999). Disposition
Kinetics and uterine tissues levels of neomycin in

Buffaloes Indian Vet. J. 76 : 1071-1078.

Sreeramulu, P. (1995). Epidemiology of reproductive disorder among

crossbred cattle in Andhra Pradesh. Indian. Vet. J. 72 :
283-284.

Steffan, J., Adriamanga, S. and Thibier, M. (1984). Treatment of
metritis with antibiotic or prostaglanding F2 o and
influence of ovarian cyclicity in dairy cows. Am. J. Vet.

Res., 45 : 1090-1094.

Stephens, L. R., Slee, K. J., Polution, P., Larcombe, M and Kosier, E.
(1986). Investigation of purulent vaginal discharge in

cow with particular reference to Haemophilus somnus.

Australian Vet. J., 63 : 182-184.

Studer, E. and Morrow, D. A. (1978). Postpartum evaluation of
bovine reproductive potential : comparison of finding
from gential tract examination per rectum, uterine

culture and endometrial biopsy JJ. Am. Vet. Med. Assoc.,

172 : 489-494.

[xviii]



Sudhakar, R. ; Reddy, A. R. M. ; Reddy, P. K; Rao, G. N. I. and
Reddy, P. R. (1986). Treatment of endometritis in
crossbred cattle based on in vitro antibiotic sensitivity

test. .Livestock advisor 11 :41-41.

Takacs, T., Gathy, 1., Machaty, Z and Bajmocy, E. (1990) Bacterial
contamination of the uterus after parturition and its
effect on the reproductive performance of cows on large

scale dairy farms. Theriogenology. 33 : 851-865.

Tras, B., Bas, A. L. and Oguz, H. (1993). Experimental studies in the
withdrawal time of enrofloxacin from milk
Veterinerfakultesi — Dergigi, Selcuk — Universitiesi 9 :
13-14.

Varshney, A. C., Dabas, Y. P. S. and Joshi, H. C. (1987). A note on
efficacy of ampicillin in uterine infection of bovine.

Indian. J. Vet. Med. 7 : 169-170.

Venkateswarlu, T., Rao, A. R. and Krishnaswamy, S. (1983).
Treatment of endometritis in cows and buffaloes based

on in-vitro sensitivity pattern of the bacterial isolates.
Indian Vet. J. 60 : 487-4809.

Verma, M. C., Dabas, Y. P. S. and Mahesh Kumar (1991). A note on
the efficacy of N. B. T. 800 in treating uterine infection
in cattle. Ind. J. Vet. Med. 11 : 50-51.

Verma. S. K. and Tyagi, R. P. S. (1974). A note on isolation of

microorganisms from uteri of repeat breeder cows.

Indian. Vet. J. 51 :305.

{ viv ]



Vicek, Z., Kudlac, E., Nesnalova, E. and Lanikova, A. (1989).
Fertility of cows after dystocia and complicated
puerperium with respect to bacteriological and
mycological finding in the genitalia. Acta Vet. Brno., 58 :
245-260.

Walser, K., Gandorfer, B., Steinberger, A., Treitintger, E and winter,
T. (1993). Untersuchungen Zur antibakteriellen
Aktivihhit nad pharmacokinetic von Enrofloxacin

(Baytril) beider laktierenden Kuh. Tierarztliche mschatt.
48 : 414-419.

Wang, S. R. (1987). In Vitro study of inhibitory effect of lactobiogen
on pathogenic bacteria associated with bovine

endometritis. Acta Veterinaria et zootechnica sinica 18 :

281-284.

Williams, B. L., Senger, P. L., Stephens, L. R. and Ward. A. S. C.
(1988). Relationships between days post-partum,
observed estrus and uterine microflora in commercial

dairy cows. Thertogenology 30 : 555-561.

Ziv, G. (1980). Clinical pharmacology of antibacterial drug. In :
Morrow, D.A. (ed.) Current therapy in theriogenology.
edn. I, pp. 25-45. Philadelphia : W.B. Saunder Company.

Ziv, G., Cohen, R. O, Winkler, M. and Saran, A. (1996).
Antimicrobial succeptibility of Escherichia coli and
Streptococcus spp. recovered from the uterus of dairy

cows with post partm metritis. Israel J. Vet. Med., 51 :

63-66.
annaa

fve 1



0 i e P o) W e S ) oy e o ) K S

T T T T I

I N O] IR VO W P51 . A0S e e s 5 ) N RO W WD) O S N AN 00 N i




I APPENDIX |

INGREDIENTS OF
I.  Nutrient Broth :
Beef extract 3 gm
Peptone 5 gm
Potassium nitrate 1gm
Distilled water 1lit
pH 6.8+0.2
II. Nutrient Agar:
Beef extract 1.5 gm
Peptone 5 gm
Sodium Chloride 5gm
Yeast extract 1.5 gm
Agar 15 gm
Distilled water 1 lit
pH 7.0+0.2
III. MacConkey's Agar:
Peptone 17 gm
Proteose Peptone 3 gm
Lactose 10 gm
Sodium Chloride 5 gm

18]



1V.

Bile Salt - 1.5 gm
Agar - 15 gm
Distilled water - 11lit
pH - 7102
Antibiotic assays media of enrofloxacin and
gentamicin :
Peptone - 6 gm
Tryptone - 4 gm
Yeast extract - 3gm
Beef extract - 1.5gm
Dextrose - 1.0 gm
Agar - 15 gm
Distilled water - 1lit

- 7.9+0.1

pH

Q0000

[



SYMBOLIC PRESENTATION

Conception rate
Esch. coli
Staph. aureus
Strgpt. pyogenes
Coryn. pyogenes
Ps. aeruginosa

K. pneumoniae
B.F.
B.P.

anEnN

CR

Eschericihia coli
Staphylococcus aureus
Streptococcus pyogenes
Corynebacterium pyogenes
Pseudomonas aeruginosa
Klebsiella pneumoniae
Bacterial free

Bacterial positive



