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Abstract: The swvey-study was conducted in equids rich 64 districts of 14 states
of Tndia to fetch the information on antimicrobial drug use and problems associated
with antimicrobial chemotherapy in equids so that future research and extension
activities can be planned. The study was a format based swvey of equine
practitioners (532) in different equids rich districts of 14 states of India. The format
information analyzed in Exel® worksheat revealed that more than 40% vets used
one or more of the 75 antimicrobials in their 75% patients. Use of ampicillin,
ampicillintcloxacillin, amoxycillinteloxacillin, gentamicin and strepto-penicillin
were ranked one through five by equine practitioners. Intramuscular route remained
the preferred one for antimicrobial administration. About 80% vets used
antimicrobial formulations meant for human use in equine practice. Penicilling and
tetracyclines were the most common antibiotics with adverse actions. Almost 50%
practitioners prescribed supportive therapy in their 50% patients. The most common
supportive medicines used included antihistaminics followed by liver tonics,
vitamins, cortisone, probiotics and mineral supplements. The commonest criterion
for prescribing antimicrobials was the clinical diagnosis and least valued was the
treatment history. More than 80% vets expressed the need of antibiotic sensitivity
testing at least in selected cases. The study concludes that antimicrobials,
including those intended for human use, are commonly prescribed in equine
practice. Most of the equine practitioners used antimicrobials almost
indiscriminately in equids because facilities for antimicrobial sensitivity assay are
rarely available.
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INTRODUCTION

In most of the equids rearing countries including developed countries it 18 a general
complaint that antibiotics are used indiscriminately and many a time without any real need
(Oglesby, 2009). Several attempts have been made to restrict to minimum antibiotic use in
equids (Britt and Byars, 1997; Oglesby, 2009) however, not only veterinarians but owners
often forget recommendations and tend to over use all newer antimicrobials which may cause
antibiotic associated problems not only of equids but probably of human too and also plays
unportant role in generation of antimicrobial resistant microbes m environment.
Looking at the problem, US congressional committee held a hearing in 2009 on a bill to
propose severe restrictions on the use of antibiotics in animals (Rosenthal, 2009). Although,
all are concerned with use of antimicrobials in animals mecluding equids, hardly few studies
have been undertaken to understand the question of prescription of antimicrobials by
veterinary practitioners.
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Emergence of Multiple Drug Resistance (MDR) is often reported to be associated with
indiscriminate use of antimicrobials in vetermnary and medical practice (WHO, 1997). In India,
several highly drug resistant and multiple drug resistant strains of zoonotic importance have
been reported 1n last few years from animals (Singh et al., 2007, 2009; Smgh, 2009a, b).
However, little is understood about the antimicrobial drug use in animals in India. This study
was undertaken with the aim to understand why, wher, to whom, what antibiotics and what
supporting prescriptions are admimstered by veterinarians to equids in India.

In different parts of world many swrveys involving practicing veterinarians have been
conducted to design the research strategies and even to solve other professional problems.
Some of the important surveys were conducted to know the prevalence of medical problems
of adult horses in Colarado (Traub-Dargatz et al., 1991), prevalence of chronic obstructive
diseases (COPD) in horses of Lousiana (Seahorn et al., 2006) and existence of equine
borreliosis (Lyme disease) in Germany (Gall and Pfister, 2006), prevalence of stomatitis and
other diseases in India (Letchworth et al., 1999; Singh et al., 2010). Besides, swveys are
conducted to find out the ailments of horses needing maximum research (AAEP, 2004).

However, only a few surveys were conducted to know the use of specific medicines in
veterinary practice viz., diclofenec in Tanzania (WOAH, 2008), efficacy of polysulphated
glycosamine-O-glycan in treatment of degenerative joint diseases of equids (Caron et af.,
1996), the best options for control of equine colic (Mair and White, 2008) and helminthes
infestation in Treland (O'Meara and Mulcahy, 2002) and South Africa (Matthee et al., 2002).
Although, laboratory based surveys have been undertaken to assess the prevalence of
glanders, equine infectious anemia (ETA), equine influenza (EIV), equine herpes viruses
(EHV-1, 4), trypanosomiasis (surra), salmonellosis, brucellosis and babesiosis in India
(Malhotra et al., 1978; Uppal and Yadav, 1987, Singh et al., 1993, 2001, 2007; Gupta et al .,
1996, Virmani et al., 2008), no swvey of equine practitioners was about the use of
antimicrobial drugs and associated problems in equids. Therefore, the present study was
undertaken on equine practitioners spread all over India with major objective to know the
pattern and rationale of antimicrobial drug uses in equids in India.

MATERIALS AND METHODS

Survey Proforma

The survey study was formulated in year 2006 at NRC Equines, Hissar and continued
till October 2008. It was designed to have 14 questions (Table 1) with the amn to get
mformation about type of practice; area of practice, clientele, antimicrobial drugs used and
associated problems of equids in India. Proforma were sent to each selected district’s chief
veterinary officer or secretary of veterinary association at district level. A total of 64 districts,
each having >3000 equids (as per 17th Livestock Census, 2003; http://dms.mc.m/ami/
livestock total.aspx) were selected in 14 states (Andhra Pradesh, Delhi, Gujarat, Haryana,
Himachal Pradesh, Tharkhand, Kamataka, Maharashtra, Manipur, Pumjab, Rajasthan,
Uttrakhand, Uttar Pradesh and West Bengal). Proformas were also sent to 30 private stud
farms and four govermment equine breeding/stud farms.

In Haryana, Uttar Pradesh, Puryab and Rajasthan proforma were given to each of the
incharges of Veterinary training centers (for veterinary refresher courses) for getting
mnformation from veterinarians coming for training. A total of 2000 proformas were sent to
veterinarians either through post or in person.
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Table 1: Questionnaire sent to veterinarans in different states working in various organizations in India
Q. No.  Questions

1 How marty Animals you treat in a years? Grade at, 1: <100, 2: 100-200, 3: 200-500, 4: 500-1000, 5: =1000
animals
2 How many equine patients you treat in a year? Grade at, 1: <50, 2: 51-100, 3: 100-200, 4: 200-500,

5: =500 patients

3 ‘Who are your customers for equine patients? 1: Peasants, 2: Organized farmers, 3: Both types
4 How often you administer antibiotics/ antimicrobials in your equine patients? Grade, 1: to all, 2: to 75-100%,
3, to 50-75%, 4: 25-5004,5: to <25%
5 What are the antimicrobials or antimicrobial combinations you prefer in equine patients, number with name?
6 What are common routes of antimicrobial administration to your patients, grade the routes on scale of 1 to 107
Oral
Intramuscular
Intravenous
Oral+ aimy of the parentral route
Others
7 Do you feel that antimicrobial preparations intended for human use can be used for animals (equids), give 1 for
yes and 0 to no?
8 How often antimicrobial therapy hamm the equine patients? (Give grade 1 to often, 2 to occasionally/ rarely and
3 to never)
9 What are the antimicrobials used in equines and had adverse effect, numbers and name?
10 What are the medicines you prescribe as supportive therapy to counter the bad effects of antimicrobials in
equines? Name and number.
11 How often you prescribe for supportive therapy to counter bad effects of antimicrobials in equids? Grade,
1: always, 2: >75% cases, 3: 50-75% cases, 4: 25-50%0 cases, 5: Rarely
12 ‘What are major criteria to prescribe antimicrobial therapy to your equine patients please tick?
Clinical Diagnosis
Prognosis
Economic power of the owner of patient
Animal's age
Animal's use
Treatment history/ other factors
13 Are probiotics available in market of your area? (1 to Yes, 0 to No)
14 Do you feel antimicrobial drug sensitivity testing should be done before using antimicrobials in equids? Grade

at, 1: always, 2: in selected cases, 3: not required

Statistical Analysis
Infermation contained in survey proforma was put into Microsoft Excel® spread sheet
for analyzing the information through %’ goodness-of-fit and 7.-tests.

RESULTS

A total of 532 (26.6%) questionnaires were received back from equine practitioners from
14 states of India namely; Andhra Pradesh (1), Delhi (4), Gujarat (7), Haryana (277), Himachal
Pradesh (20), JTharkhand (3), Kamataka (1), Maharashtra (5), Manipur (1), Pugab (61),
Rajasthan (20), Uttrakhand (3), Uttar Pradesh (UP, 126) and West Bengal (3). Response was
better from vets practicing in Haryana (55.4%), Uttar Pradesh (42%) and Punjab (20.3%) while
poor from those in Kamataka (2.5%) and West Bengal (3%) states. The details of responses
from veterinary practitioners pertaining to number of total animals treated and number of
equine patients treated per year; types of thewr clients, frequency of use of antimicrobial
drugs (AMDs), number of AMDs in list of their preferential use and routes of antimicrobial
drug administration have been shown in Table 2. Information regarding use of AMDs
intended for human use in equids, AMDs harming equids, number of antibiotics reported to
harm, number of medicines used as supportive treatment to counter the bad effect of AMD
therapy, need of supportive therapy, criteria used for writing AMDS in prescription
availability of probiotics in market and requirement of antimicrobial drug sensitivity testing
are presented in Table 3.
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Table 2: Analysis of response of equine practitioners in different parts of Tndia working in different organizations regarding
use of antimicrobials and associated problems

No. of
No.of No.of Frequency AMDs in  Routes of antimicrobial administration
Test animals equids Client ofuse list of
Type of vets  values treated  treated tvpes of AMDs preference Oral IM IV OP Other
Question No. 1 2 3 4 5 6 6 i} 6 i}
All Vets Mean 4.32 1.53 1.30 279 4.46 3.06 548 4.22 489 2.65
STDV 1.25 1.02 0.66 1.16 2.56 256 384 3.03 392 24
GVs Mean 4.31 1.18 1.23 2.78 4.18 348 537 3.81 4.65 2.00

STDV 1.29 0.39 0.59 1.18 2.40 2.62  3.95 291 3.97  1.65
Z-test 0.56 1.00 0.99 0.54 0.99 0.72  0.71 0.95 0.74 0.82
LVs Mean 4.35 3.88 1.82 2.87 6.34 415 6.16 5.68 6.67 2.60
STDV 0.97 0.84 0.82 1.03 2.81 238 2.99 3.05 309 291
Z-test 0.41 0.00 0.00 0.30 0.00 0.16 0.09 0.00 0.4 0.53
LFVs Mean 3.73 2.66 2.00 2.76 5.43 473 537 5.69 511  4.00
STDV 1.47 1.55 0.00 1.12 27 2,15 354 3.30 366 3.35
Z-test 1.00 0.00 0.00 0.56 0.01 0.08 0.57 0.03 043  0.09
LFSVs Mean 4.42 2.23 3.00 2.93 5.46 4.05 521 4.42 010 1.14
STDV 1.12 1.38 0.00 1.20 3.04 325 370 3.34 396 038
Z-test 0.27 0.00 0.00 0.19 0.00 0.24  0.67 0.36 0.08 0.95
PsVs Mean 4.38 1.32 1.00 2.78 4.31 335 554 4.00 461 2.00
STDV 1.21 0.74 0.00 1.16 2.37 234 3.89 2.90 392 1.73
Z-test 0.17 1.00 1.00 0.58 0.88 0.83 0.38 0.80 0.76  0.79
HVs Mean 4.44 1.44 1.24 2.85 4.37 382 06.88 4.48 535 200
STDV 1.17 0.91 0.60 1.19 2.42 275  3.58 3.13 372 1.69
Z-test 0.05 0.92 0.94 0.19 0.72 0.33  0.00 0.20 017 074
UPVs Mean 4.29 1.39 1.30 252 4.42 34 492 4.40 511 233
STDV 1.18 0.82 0.69 1.04 2.65 2,16 3.67 2.74 421 222
Z-test 0.02 0.94 0.55 0.99 0.57 0.88 0.92 0.35 0.37 0.59
PVs Mean 3.95 1.57 1.32 264 4.62 517 270 3.21 233 140
STDV 1.59 0.94 0.68 1.00 27 2.86 2.98 292 314 0.55
Z-test 0.99 0.36 0.43 0.83 0.31 0.07 1.00 0.93 0.99 0.87
OVs Mean 4.21 2.09 1.54 3.21 4.65 356 331 3.75 425 3.00
STDV 1.32 1.53 0.74 1.24 2.02 236 315 3.16 414 3.20
Z-test 0.77 0.00 0.00 0.00 0.27 0.57 1.00 0.79 071 0.34
AMDs: Antimicrobial drug formulations; GVs: Vets treating <100 equines per year; LVs: Vets treating large number of
equines (>100/year); LFVs: Vets working on organized farms; LFSVs: Vets treating equids of both, peasants and at
organized farms; PsVs: Vets treating animals of peasants (sinall farmers) only, HVs: Haryana state vets; UPVs: Ultar
Pradesh state vets; PVs: Punjab state vets; OVs: Vets in other sates; Mean: Average of the respondents; STDV: Standard
deviation of the respondents; Z-test, 7 test vahies using mean and standard deviations of all the 532 respondents as
reference, figures against it indicate level of significance, lower the figure higher the significant difference, 0.01 means
difference at level of 196 significance

Number of Total Animals Treated

Each year a vet, on an average, treats more than one thousand amimals. However, in
Punjab sigmficantly lower (z, 0.05) and m Haryana sigmificantly (z, 0.05) higher (munber of
animals were treated by each vet (Table 2).

No. of Equids Treated

Of the total ammals treated by each vet only a fraction (~5%) was of equids including
horses, mules and donkeys (Table 2). On the basis of number of equids treated practitioners
were classified into two groups, viz., general vets (GVs, 463), treating up to 100 equids per
year and large vets (L Vs, 68), treating more than 100 equids per year.

Types of Clients

On the basis of clientele equine practitioners were grouped as clinicians working
on equine stud farms (LFVs, 44), treating patients both at farm and of general public
i.e., peasants (LFSVs, 57) and vets treating equids at state veterinary hospitals, i.e., peasants’
vets (PsVs, 422).
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Table 3: Analysis of response of equine practitioners in different parts of Tndia working in different organizations regarding
use of antimicrobials and associated problems

No. of No. of No. of
antibiotics  medicines criteria
Use of AMDs reported to used as Support used for
Test human hanm hamm by supportive therapy writing Probiatics Sensitivity
Type of vets values AMDs equids __each vet treatment needed prescription in market needed
Question No. 7 8 9 10 11 12 13 14
All Vets Mean 0.84 2.37 0.5 2.08 2.88 1.35 0.37 1.8
SD 0.37 0.68 0.84 1.19 1.53 0.93 0.48 0.53
GVs Mean 0.82 2.38 0.47 2.05 2.87 1.33 0.34 Q.80
SD 0.38 0.68 0.83 1.17 1.54 0.91 0.47 0.54
Z-test 0.84 0.36 0.80 0.73 0.53 0.67 0.92 0.51
LVs Mean 0.92 2.28 0.76 2.35 2.85 1.51 0.59 1.78
SD 0.27 0.70 0.88 1.30 1.51 1.06 Q.50 0.52
Z-test 0.04 0.87 0.00 0.03 0.57 0.07 0.00 0.63
LFVs Mean 0.93 243 0.57 1.98 2.79 1.34 0.43 1.80
SD 0.26 0.67 0.87 1.00 1.63 0.89 Q.50 Q.60
Z-test 0.06 0.29 0.30 072 0.65 0.53 0.23 0.48
LFSVs Mean 0.88 215 0.79 2.4 1.98 1.54 0.43 1.81
SD 0.32 0.76 1.05 1.27 1.34 0.98 Q.50 0.52
Z-test 0.19 0.99 0.00 0.01 0.32 0.06 018 044
PsVs Mean 0.82 2.39 0.46 2.08 2.87 1.35 0.35 1.80
SD 0.38 0.67 0.81 1.17 1.55 0.92 0.48 0.53
Z-test 0.86 0.24 0.81 0.51 0.57 0.49 0.74 0.57
HVs Mean 0.83 2.50 0.39 1.99 29 1.38 0.37 1.84
SD 0.37 0.65 0.79 1.25 1.55 0.95 0.48 0.54
Z-test 0.63 0.00 0.99 0.90 0.34 0.32 0.47 0.09
UPVs Mean 0.90 2.14 0.67 2.04 2.80 1.22 0.39 1.78
SD 0.30 0.65 0.88 1.02 1.53 0.75 0.49 0.49
Z-test 0.04 1.00 0.01 0.65 072 0.9 Q.36 0.65
PVs Mean 0.70 2.26 0.57 216 29 1.41 0.31 1.54
SD 0.46 0.67 0.94 1.05 1.45 0.97 0.47 Q.50
Z-test 1.00 0.88 0.25 0.29 0.43 0.31 0.82 1.00
OVs Mean 0.85 2.32 0.59 2.47 2.85 1.46 Q.36 1.85
SD 0.36 0.75 0.81 1.29 1.56 1.06 0.48 0.54
Z-test 0.43 0.71 0.19 Q.00 0.56 0.17 0.59 0.21

AMDs: Antimicrobial drug formulations; GVs: Vets treating <100 equines per year; LVs: Vets treating large number of
equines (=100/year); LFVs: Vets working on organized famms; TFSVs: Vets treating equids of both, peasants and at
organized farms; PsVs: Vets treating animals of peasants (sinall farmers) only, HVs: Haryana state vets; UPVs: Ultar
Pradesh state vets; PVs: Punjab state vets; OVs: vets in other sates; Mean: Average of the respondents; SD: Standard
deviation; Z-test, Z test values using mean and standard deviations of all the 532 respondents as reference, figures against
it indicate level of significance, lower the figure higher the significant difference, 0.01 means difference at level of 1%
significance

Prescription of Antibiotics/Antimicrobials

A total of 94.5% vets responded to the question concerning to frequency of use of
antimicrobials in equids (Table 2). More than 40% vets used antimicrobials in >75% patients.
However, vets in states other than Haryana, Punjab and UP ~23% used antimicrobials in 75%
patients (Table 2). Inter class comparison revealed that use of antimicrobials was
significantly more common (y*0.05) by LVs. More number of GVs (~13%) used antimicrobials
in all cases they treat. In UP, Punjab and Haryana >70% vets used antimicrobials in >50%
patients (2) but in other states antibiotic use was significantly high (z, 0.00).

Antimicrobials used

On an average 4.4942.53 antimicrobials were in preferred list of each vet (Table 2) but
significantly (z, 0.01) more numbers were in preference listof L.Vs, LFVs and LFSVs (5.43£2.71
to 6.3442.81). None of the 75 antunicrobial/antimicrobial combinations was preferred by vets
of all types of practice in different localities (Table 4). A total of 21 antimicrobials or their

169



Res. J. Vet Sci., 3(3): 165-178, 2010

Table 4: Common antimicrobials used to treat diseases/ ailments of equids reported to be common in India by different

classes of vets

Antimicrobials GVs LVs LFVs LFS8Vs PsVs HVs UPVs PVs OVs Allvels
n 463.00 68.00 44.00 57.00 422.00 277.00 126.00 61.00 68.00 532.00
Amikacin 713 11.76 4.55 877 B06 975 952 000 2% 771
Amikacin+ cefotaxime 0.00 147 000 175  0.00 000 000 000 147 019
Amikacin+ ceftraxone 0.05 147 000 000 095 030 238 000 000 075
Amikacin+ chloramphenicol 022 000 000 000 024 030 000 000 000 019
Amoxy cillin 22.03 1618 13.64 2281 2227 2310 2302 1639 1471 21.24
Amoxycillintclavulenic acid 043 147 0.00 175 047 036 1.59  0.00 000 0.56
Amoxycillinteloxacillin 49.03 4853 34.09 4912 5142 4477 061.90 4754 42.65 48.87
Amoxycillintstreptopenicillin 0.05 0.00 0.00 1.75 047 072 079 000 000 0.56
Amoxycillintenerofloxacin 043  0.00 000 000 047 000 000 14 147 038
Amoxycillintgentamicin 1.51 0.00 0.00 000 166 072 238 328 0.00 132
Amoxycillintsublactam 3.07 147 000 520 355 253 794 l.e4  0.00 3.38
Ampicillin 2937 3529 2727 4035 29.62 2744 3413 3443 2941 30.08
Ampicillint+cefotaxime 022 0.00 0.00 175 000 000 079 000 000 019
Ampicillin+chloramphenicol 043  0.00 0.00 000 047 072 000 000 000 0.38
Ampicillintcloxacillin 41.25 4412 4545 351 47.16 41.88 4206 50.82 30.88 41.54
Ampicillintdoxycycline 0.00 147 0.00 1.7  0.00 000 000 000 147 019
Ampicillintenerofloxacin 022 0.00 000 000 024 036 000 000 000 019
Ampicillintgentamicin 432 1471 18.18 526 4.50 4.69 556 9.8 588 544
Ampicillintcloxacillintenerofloxacin 022 000 000 000 024 000 000 000 147 0.19
Ampiclox+gentamicin 1.94 29 000 000 261 072 000 1311 147 207
Cefadroxil 1.73 147 0.00 351 166 144 397 0.00 0.00 1.69
Cefoperazonetsublactam 1.51 0.00 0.00 000 166 072 397 0.00 0.00 132
Cefotaxime 13.61 33.82 29.55 1579 1517 1264 2698 1475 11.70 1lo6.17
Cefotaxime+ceftriaxone 022 0.00 000 000 024 000 000 lLe&4 000 019
Cefotaximetenerofloxacin 022 000 000 000 024 000 000 16 000 019
Cefotaximetgentarnicin 0.65 147 227 000 071 000 000 492 147 075
Ceftiofur 410 588 o082 351 427 433 397 650 2.9 432
Ceftriaxone 2311 3971 2727 3333 071 2347 3730 24.59 1029 2519
Cefiriaxonetgentamicin 1.73 147 227 175 166 072 079 820 147 1.69
Cefiriaxonetsublactam 0.65 000 000 000 071 000 079 14 147 056
Cefiroxime 043 000 000 000 047 030 000 164 000 0.38
Cephalexin/cephal osporins 410 000 000 702 355 397 159 328 588 357
Cephalexintmetronidazole 022 000 000 000 024 036 000 000 000 019
Chloramphenicol 994 16.18 455 1579 1090 1300 952 984 441 1071
Chloramphenicol+ciprofl oxacin 043 0.00 000 175 024 072 000 000 000 038
Chloramphenicol+gentamicin 1.73  0.00 0.00 175 166 289 000 000 000 1.50
Ciprofloxacin/ enerofloxacin 2786 3529 34.09 2982 2867 3538 1746 27.87 23.53 2876
Ciprofloxacin/enerofloxacintgentamicin  1.30 441 0.00 351 166 217 000 328 147 1.69
Ciprofloxacint metronidazole 022 1029 682 526 047 217 079 000 147 1.50
Cloxacillin 238 147 000 000 28 217 000 98 000 226
Cotrimoxazole+oxytetracy cline 0.00 147 0.00 1.75 000 000 000 000 147 019
Daoxycyclinetneorty cin 086 0.00 227 000 071 0306 000 000 441 0.75
Enerocintsulfamethoxazole 000 147 227 000 000 036 000 000 000 019
Erythromy cin 086 000 000 000 09 072 079 1l& 000 075
Erythrontycintrifampincin 022 0.00 227 000 000 000 000 000 147 0.19
Floxidin 022 000 000 000 024 000 000 1le&4 000 019
Gentamicin 3629 7200 50.82 5439 3815 4296 2098 5574 4412 40.79
Gentamicintmetranidazole 0.00 441 227 351 000 035 000 000 294 056
Gentamicinneontycin 022 147 0.00 1.7 024 072 000 000 000 038
Gentamicintoxy teracycline 022 000 000 000 024 000 000 1le&4 000 019
Gentamicintpenicillin 1.30 1471 1591 526 142 253 1.5¢  0.00 1029 3.01
Gentamicintstreptopenicillin 022 000 000 000 024 000 000 1le&4 000 019
Kananty cin 1.30 0.00 0.00 1.75 118 181 0.00 0.00 147 1.13
Metronidazole 043 1912 1136 351 1.9 217 079 1& 1029 282
Metronidazole+penicillin 0.00 147 227 000 000 000 000 000 147 0.19
Moxalactam 281 000 000 000 308 217 556 000 000 24
Munontycin 1.08 147 227 000 1.18 072 238 164 000 1.13
Nalidixic acid 022 0.00 0.00 1.7 000 036 000 000 000 019
Neormycin 1.94 147  0.00 1.7 213 28% 000 1ot 147 1.88
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Table 4: Continued

Antimicrobials GVs LWVs LFVs LF8Vs PsVs HVs UPVs PVs  0OVs All vels
Neonty cintpenicillin 022 0.00 227 000 000 000 000 000 147 0.19
Norfloxacin 065 294 227 175 071 108 000 000 2% 0.9
Ofloxacin 540 882 227 1228 545 830 &35 000 0.00 583

Ofloxacint+tinidazole/metronidazole 043 147 0.00 175 047 1.08 000 000 000 0.56
Oxytetracycline/doxgycycline/tetracycline 16.63 3235 2500 3333 1635 1083 1746 2459 47.06 18.61

Penicillin+oxytetracycline 022 0.00 227 000 000 000 000 Lot 000 019
Penicillintsulfamethoxazole 022 147 000 175 024 03¢ 000 000 147 038
Penicillins 2376 3235 4773 1930 2370 2383 20.63 11.48 4853 24.81
Pherty butazone 022 0.00 000 000 024 000 079 000 000 019
Procain penicillin 1.73 147 000 175 19 181 159 164 147 1.69
Rifampicin 022 0.00 227 000 000 000 000 Lod 000 019
Streptopenicillin 43.63 55.88 59.09 5614 4313 47.29 3889 36.07 5588 4511
Cotrimoxazole 11.88 3235 2955 2982 11.14 11.91 1429 1311 2047 1447
Sulphdimidine 562 11.76 13.64 877 545 650 476 656 882 639
Tinidazole 000 147 227 000 000 03¢ 000 000 000 019
Unimycin 022 000 000 000 024 036 000 000 000 0.19

Gvs: Vets treating <100 equines per year; LVs: Vets treating large number of equines (>100/year); LFVs: Vets working
on organized fanms; TFSVs: Vets treating equids of both, peasants and at organized fanms; PsVs: Vets treating animals
of peasants (small farmers) only, HVs: Haryana state Vets; UPVs: Uttar Pradesh state Vets; Pvs: Punjab stateVets;
OVs: Vets in other sates

Table 5: Most cormnmonly used antimicrobial formulations in equids in India by different classes of vets

Antimicrobials GVs LVs LFVs LFSVs PsVs HVs UPVs PVs OVs All Vets
n 463 68.00 44.00 57.00 422.00 277.00 126.00 61.00 68.00 532.00
Amikacin 713 11.76  4.55 877 806 9.75 952 0.00 2% 771
Amoxycillin 22.03 1618 13.04 2281 2227 2310 2302 1639 1471 21.24
Amoxycillintcloxacillin 49.03 48.53 34.09 4912 51.42 4477 61.90 4754 42.65 48.87
Ampicillin 2037 3529 2727 4035 29.62 2744 3413 3443 2941 30.08
Ampicillint+cloxacillin 41.25 4412 4545 351 47.16 41.88 4200 50.82 30.88 41.54
Ampicillin+gentamicin 432 1471 18.18 520 450 409 550 98 588 5o4
Ampicillintcloxacillint gentamicin 1.94 294 000 000 261 072 000 1311 147  2.07
Cefotaxime 13.61 33.82 29.55 1579 1517 12.64 2698 1475 11.76 16.17
Ceftriaxone 23.11 3971 2727 3333  0.71 2347 3730 24.59 1029 2519
Chloramphenic ol 994 1618 455 1579 10.90 13.00 952 98 441 1071
Ciprofloxacin/enerofloxacin 27.86 3529 34.09 2982 2867 3538 1746 27.87 2353 2876
Ciprofloxacintmetronidazole 022 1029 682 526 047 217 079 000 147 1.50
Gentamicin 3629 7200 50.82 5439 3815 4296 2098 5574 4412 40.79
Gentamicintpenicillin 1.30 1471 1591 526 142 253 1.5¢  0.00 1029 3.01
Metronidazole 043 1912 1136 351 1.90 217 079 1ot 1029 2.82
Ofloxacin 5.40 882 227 1228 545 830 635 000 000 583
Oxytetracycline/doxgycycline/tetracycline 16,63 3235 25.00 3333 1635 1083 1746 2459 47.06 18.61
Penicilling 2376 3235 47773 1930 23.70 23.83 2063 11.48 48.53 24.81
Streptopenicillin 43.03 55.88 59.09 5614 43.13 47.29 3B89 30.07 5588 4511
Cotrimoxazole 11.88 3235 2955 2982 11.14 11.91 1429 1311 2647 1447
Sulphdimidine 502 11.76 13.04 877 545 050 476 650 882 6.39

G'V's: Vets treating <100 equines per year, L'Vs: Vets treating large mimber of equines (=100/year); TLFVs: Vets working
on organized fanms; TFSVs: Vets treating equids of both, peasants and at organized fanms; PsVs: Vets treating animals
of peasants (small farmers) only, HVs: Haryana state Vets; UPVs: Uttar Pradesh state Vets; Pvs: Punjab stateVets;
OVs: Vets in other sates

combinations were 1dentified as the commonly prescribed (Table 5) ones, 1.e., used by at least
10% of vets of one or other class (Table 6). Of these five most common were amoxycillint
cloxacillin (48.9%), streptopenicillin (45.1%), ampicillint cloxacillin (41.5%), gentamicin
(40.8%) and ampicillin (30.1%). However, LEVs and LFSVs ranked use of ampicillin and
ampicillintcloxacillin at a lower preference than other vets (Table 5). Although, there was
difference in the preference of individual antimicrobial, overall correlation was good (r=0.8)
among different classes of vets with reference to use of different antimicrobials.
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Table 6: Common antimicrobials harming equids as appreciated by different clagses of vets in India
Antimicrobials harming

equine patients GVs Vs LFVs LF8Vs PsVs HVs UPVs PVs OVs  Allvets
463.0 68.00 44.00 57.0 42200 277.00 126.00 61.00 6800 532.00
Amikacin 04 0.0 0.0 0.0 0.5 0.00 0.79 1.64 0.00 0.38
Amoxycillint cloxacillin 1.1 1.5 0.0 1.8 1.2 0.72 1.59 3.28 0.00 1.13
Ampicillin 24 1.5 2.3 53 1.9 1.08 3.17 3.28 441 2.26
Ceftriaxone 0.0 1.5 0.0 1.8 0.0 0.00 0.79 0.00 0.00 019
Cefuroxime 02 0.0 0.0 0.0 0.2 0.00 0.00 1.64 0.00 019
Cephalexin 04 0.0 0.0 0.0 0.5 0.36 0.79 0.00 0.00 0.38
Chloramphenicol 13 44 0.0 53 1.4 2.53 1.59 0.00 0.00 1.69
Cloxacillin 0.6 0.0 0.0 0.0 0.7 0.72 0.00 1.64 0.00 0.56
Erthromycin 02 0.0 0.0 0.0 0.2 0.00 0.00 1.64 0.00 019
Fluoroquinolone 54 74 0.0 123 55 5.42 7.14 8.20 1.47 5.64
(enerofloxacin, ciprofloxacin)
Gentamicin 22 88 159 0.0 2.1 2.89 0.79 3.28 7.35 3.01
Hostacycline 0.0 1.5 0.0 1.8 0.0 0.00 0.00 0.00 1.47 019
Metronidazole 0.0 2.9 2.3 0.0 0.2 0.36 0.00 0.00 1.47 0.38
Penicillin 14.3 14.7 2.1 17.5 14.7 9.39 25.40 820 1912 1429
Streptopenicillin 45 L5 0.0 7.0 43 2.89 7.94 4.92 1.47 4.14
Sulpfdimidine 39 88 114 8.8 33 5.42 3.97 3.28 2.94 4.51
Cotrimoxazole 0.9 0.0 0.0 0.0 0.9 0.00 0.00 6.56 0.00 0.75
Tetracyclines 8.6 221 159 175 9.0 7.22 12.70 984 1912 1034
Trimethprim 02 0.0 0.0 0.0 0.2 0.00 0.79 0.00 0.00 019

Gvs: Vets Ttreating only <100 equines per year; L'Vs: Vets treating large number of equines (>100/ear); LFVs: Vels
working on large farms; TLFSVs: Vets treating equids of both, peasants and large fammers; PsVs: Vets treating animals of
peasants (small farmers) only, HVs: Harvana state Vets; UPVs, Uttar Pradesh state Vets; Pws: Punjab stateVets;
OVs: Vets in other sates

Routes of Antimicrobial Drug Administration

On an average more than one route was followed by each respondent (1.63+£0.94) for
antibiotic drug use without any significant difference among vets of different regions and
type of equine practice. Intramuscular (TM) route was the most preferred one (Table 2) for
antimicrobial admimstrations in equids among all vets but use of other routes varied in
different areas and by various types of practitioners. Many different routes were used by
LFVs, LVs and LFSVs. The IM route was preferred by less vets (—22%) in other states than
oral route (>30%). In Uttar Pradesh, ~29% vets used oraltparentral (OP) combination.
Significantly (y* <0.1) more LVs used oral (-38%) and intravenous (~60%) administration of
antimicrobials than GVs. Route preference differed significantly among different types of vets
particularly towards adoption of intravenous, IM and OP routes (Table 2).

Antimicrobial for Human can be used in Equids

A total of 95.1% practitioners answered the question regarding use of human
antimicrobial drug formulations (AMDs) m equids and ~80% vets accepted their use in
equine practice (Table 3). Significantly high number of Punjab Vets (PVs) said no to human
antimicrobials (~28%) however, acceptability was the maximum in UP equine clinicians
(86.5%).

Antimicrobials Harm Equids

Significantly (%’ 0.1) more LFVS and vets of cther states (OVs) than UP, Haryana and
Punjab mentioned that antimicrobials often harm to equids. More than 50% LFVs and PsVs
stated that antibiotics do not harm or rarely harm equids (Table 3).

Common Antimicrobials which Harm Equids

A total of 19 antimicrobials were reported to be associated with adverse effects in equids
(Table 6). All vets recogmzed that perucillins and tetracyclines were the two main harmful
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Table 7: Percentage of veterinarians using different medicines for supportive therapy in equids and criteria followed for
prescribing antimicrobials to their equine patients

Veterinarians working Uttar Other
under different organizations Haryana Pradesh Punjab states  Gvs Vs LFVs LFSVs PsVs  Total
and in different states =277 (n=126) (n=61) (n=:68) (n=463) (n=68) (n=44) (n=57) (n=422) (n=532)

A. Important medicines prescribed as supportive therapy to counter the bad elTects ol antimicrobials in equids
by veterinarians in India

Antihistaminics 67.87 76.98 7213 5441 7170 50.00 4090 6670 73.50 06880
Liver tonic 51.62 30.16 5246 6912 4640 6620 5910 5260 4830 4887
Mineral powder 8.66 10.32 1311 2059 11.00 588 1820 1050 11.60 11.09
Cortisones 22.38 42.06 31.15 2500 2890 2500 909 4560 2870 2838
Vitamins 27.08 31.75 2951 4853 2960 4270 4320 3860 2960 31.20
Probiotics 16.25 9.52 1639 2647 1320 3530 3410 2280 1350 1598
Analgesic/+antipyretic 0.72 0.00 0.00 0.00 1.73 000 000 175 166 038
Fluid supplementation 2.53 2.38 1.64 0.00 194 294 000 526 1.90 207
Others 1.81 0.79 0.00 2.94 022 147 227 000 024 150
B. Major criteria lollowed to prescribe antimicrobia therapy to equids by equine practitioners in India
Diagnosis 77.26 77.78 7869 8235 767 89.70 8640 8590 7790 7820
Prognosis 11.91 8.73 1148 1324 11.00 1320 9.09 1930 1070 11.28
Economic power of the 25.27 23.81 24.59 2059 2440 2350 13.60 2810 2540 2425
owner of patient

Animal's age 11.91 6.35 1639 1324 11.70 882 1140 1050 11.60 11.28
Animal’s use 1047 5.56 6.56 1618 886 1470 1360 877 948 959
Treatment history/ 0.72 0.00 3.28 0.00 0.65 147 000 175 071 0.75
other factors

Gvs: Vets treating <100 equines per year;, T.'Vs: Vets treating large number of equines (=100/year); LFVs: Vets working
on organized famms; LFSVs: Vets treating equids of both, peasants and at organized farms; PsVs: Vets treating animals
of peasants (small farmers) only

antibiotics but for other antibiotics observations varied sigmficantly (%2 <0.07). More LVs
and LFVs blamed sulphadimidine and gentamicin, more L.Vs, LFVs, LFSVs, OVs, UPVs, PVs
opined for adverse effects of tetracyclines while many LFVS considered fluoroquinolones
more harmful. Only PVs observed harmful effects of cotrimoxazole and cefuroxime in equine
patients while adverse effect of hostacycline was reported by OV's only.

Supportive Therapies used to Counter Bad Effects of Antimicrobials

On an average 2.09+1 .18 medicines (Table 3) were used to counter adverse effects of
antimicrobials by all the respondents. However, sigmificantly more (z, 0.03) medicines were
prescribed in supportive therapy by LVs (2.354£1.30) and LFSVs (2.44£1.27, 2z, 0.01).
Antihistaminics were the commonest support followed by liver tonics, vitamins, cortisone,
probiotics and mineral supplements (Table 7). Intravenous fluid, analgesics and antipyretics,
chelated arginine and sodium bicarbonates were among other rare choices. However, use of
different supportive therapies varied sigmficantly among different classes of vets viz., use
of antihisaminics was significantly less common (> <0.05) by LVs and LFVs but more
common by PsVs and GVs. Liver tonics were used commenly (¥’ <0.02) by all {in >50%
patients) but UFVs. Use of mineral powder was significantly high (* <0.06) by OVs (»20%).
Cortisones were more commenly (¥* <0.01) used by UPVs (by >42%) and LF3Vs (by >45%)
butrarely by LFVs (by 9.1%). Use of vitamins was significantly more (3> <0.04) common by
OVs, PVs, HVs (>48%) than UPVs (~31%). Probiotics were more commonly (¥ <0.01)
prescribed by OVs (>26%), LVs (>35%) and LFVs (>34%) than PsVs (~13%).

Supportive Therapy is Required

With reference to need of supportive treatment (Table 3) in equine patients, more than
20% vets were 1n favour of giving it to all patients, however only 7% LFVS were with this
opinion. More than 40% vets prescribe supportive treatment in >75% cases while >50% for
>50% equids they treated.
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Criteria for Prescribing Antimicrobials

The question was answered by 91.7% respondents (Table 3) and many of them used
more than one criterion for preseribing antibiotics (1.36+0.92). Clinical diagnosis was the
non-disputed most common single criterion (>78%) among all the vets and treatment history
was the least valued one (Table 7). There was hardly any significant difference regarding
criteria for prescribing antibictics (Table 2) and supportive treatment (Table 7) among vets
of different states. However, LVs (1.5141.06; z 0.08) and LFSVs (1 .54+0.98; z, 0.07) considered
more number of reasons for prescribing antimicrobials (Table 3).

Availability of Probiotics in Market

Of the 86.6% respondents majority of vets stated non-availability of probiotics in market
(Table 2). However, more LVs find probiotics available (X 0.59) than PsVs (X 0.35) in local
markets.

Antimicrobial Sensitivity Testing is Required

More than 80% vets felt the need of antibiotic sensitivity testing at least in selected
cases. More than 40% vets in Punjab felt antibiotic sensitivity testing essential in all cases.
However, significant number of HVs said that it is not required for equids (Table 3).

DISCUSSION

Except a few swrveys on use of a selected medication for specific purpose (Caron et al.,
1996, Matthee et al., 2002, O'Meara and Mulcahy, 2002; Mawr and White, 2008;
WOAH, 2008) there is dearth of information on in-field-use of different antimicrobials in
veterinary practice and still less information is available from equine practice. Only little is
known about the problems and notions of the equine practitioners who graduated long back
and working almost in 1solation since long, thus this study reveals many of the sigmificant
facts about the use of antimicrobials in equine veterinary practitioners in India.

Overall response of veterinarians to survey proforma (26.6%) was quite satisfactory in
concuwrrence to earlier swveys (O'Meara and Mulcahy, 2002; WOAH, 2008). A better
response of vets to survey in Haryana and Uttar Pradesh (UP) was probably due to personal
visits and interaction of the investigator with veterinarians at veterinary traiming centers.

Tt appeared that either only a small fraction of equids needed veterinary care or a small
fraction of sick ammals was brought to veterinary hospitals. In general, majority of owners
of equids in India are often very poor and always hand to mouth (Singh et al., 2007) and it
is their normal assumption that treatment of equids in veterinary hospitals is dearer than
conventional house hold remedies.

Although, majority of the vets treated more than a thousand animals each year in

different parts of India wrespective of their kind of practice, in Punjab, comparatively less
number of ammals were treated by vet. It might be either due to comparatively more vets to
serve the defined population or just might be because of healthier climate in the state.
Tt was evident that large numbers of veterinarians go for prescribing antimicrobials to their
equine patients. The major reason behind use of antibiotics in high frequency might be due
to demand of a sure shot treatment by the owners to avoid the frequent visits and also the
need of clinicians to prove him/her the best.

Use of antimicrobials in equids appeared to be too common for most of the clinicians
wrrespective of state or type of practice and most of the clinicians apply multiple criteria for
prescribing an antimicrobial drug to equids (1.36+0.92) but they rarely give any umportance
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to previous treatment/ prescription. Tt might be either due to the fact that most of the equids
brought to veterinary hospital have history of medication with ethnic herbal medicines or
treated by non-qualified people (Singh et al., 2007). However, it may not be true for all the
cases particularly may not be true for the veterinarians working on orgamzed farms. It 1s not
understood from the study, why clinicians ignore past treatment prescription before using
antimicrobials, why they believe that the drug prescribed by them will work while the same
drug prescribed by earlier practitioner shall fail.

A large number (75) of antimicrobials were found to be prescribed by equine veterinary
practitioners and many of the antimicrobials were those which are often restricted for use
in equine practice. On the basis of pharmacological studies and earlier clinical uses
(Hirsh and Tang, 1987, Sweeney and Boy, 1993; Hirsh, 1999) tetracyclines, chloramphemnicol,
fluoroquinolones, cefotaxime, ceftriaxone and gentamicin (in foals) are contraindicated in
equids because they may lead to various complications like colic (Sweeney and Boy, 1993;
Baverud et al., 1998). However, many of these contraband antimicrobials were in the list of
most preferred antimicrobials, specifically of the equine practitioners treating large number
of equids or working on stud farms. The reasons behind the trend of using contraindicated
antimicrobials though not clear might be ignorance or perceived benefits of the drugs.
However, it is difficult to reason exactly, unless the systematic work is carried out, that either
some of the health problems in equids are associated or not with preferential use of specific
contraband antimicrobials m different regions of India. It 1s obvious and interesting that
those contraindicated antibiotics (tetracyclines, gentamicin and fluoroquinolones) which are
reported to cause more problems in equids were used to the maximum extent by the reporting
group of the practitioners (LVs, LFVs and LFSVs).

The PsVs rarely used ceftriaxone while it was one of the preferred medicines by 33-40%
of other vets; the reason might be its high cost per dose as PsVs often go for cheaper broad
spectrum antimicrobials considering economy of their clients (Singh et al., 2007).

More use of perncillin, streptopenicillin, rifampicin, nfampm-+erythromyecin, penicillint
neomycine and nalidixic acid by LFVs might be because of their association with problems
of breeding, foal pneumonia and diarthoea. However, why they (LFVs) used
chloramphenicoltciprofloxacin, oxytetracyclinet+penicillin at high preference can not be
explained.

A battery of medicines was used by clinicians to counter the adverse effect of
antimicrobial therapy. Use of cortisone, vitamins and antihistaminics might be justified
for countering the adverse effect of reactogenic antibiotics and similarly the use of
probiotics to correct the disturbed microflora as a consequence of antimicrobial therapy
(Sweeney and Boy, 1993; Parraga et al., 1997, Hogenauer ef al., 1998, Kama and Kania, 2003,
Cote and Buchman, 2006; Gougoulias et al., 2007). However, use of mineral powder by OVs,
mostly working on organized farms, in significantly high (y° <0.06) frequency (>20%) needs
further studies to know how the minerals might modulate the harmful effect of antimicrobials.

It 1s now established fact that antimicrobial therapy modulates the normal microflora
of patients often leading to serious after-effects as colic and diarrhoea in equids
(Sweeney and Boy, 1993; Baverud et al., 1998, Hogenauer et al., 1998; Kama and Kania,
2003) thus the use of supportive therapy in high frequency by most of the vets appeared to
be desirable. Role of probiotics 1s well established n management of problems created
by distwrbed normal microflora after antimicrobial therapy (Cote and Buchman, 2006,
Gougoulias et al., 2007) but availability of proper probiotics preparations for equine use
probably limited its inclusion n prescription of equine practitioners in India at regular basis.
Role of antibiotic sensitivity assays before preseribing a course of antimicrobial therapy was
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felt long back but even in developed countries in equines, most of the problems associated
with infections necessitate the prescription of antibiotic drug before the results from
laboratory are available (Hirsh and Tang, 1987), but it can always be used in selected cases
as felt by most of the equine practitioners in India.

The study provided a valuable new information regarding use of antimicrobial drugs in
equids and associated problems. The finding can be used for future planning on formulation
and marketing of AMDs and supportive medicines for equine practice in India and other
countries with similar equine husbandry practices.
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