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41.8%

of isolates from mastitis 

milk samples were 

multidrug-resistant 

(MDR)
Nearly 1 in 2 mastitis pathogens 

resists multiple antibiotic classes!

Increasing AMR…



Increasing pyrethroid resistance..

State
Tick pools 

genotyped Domain II (C190A) Domain III (T2134A)

Karnataka 14 RR 92.9% · SS 7.1% SS 100% (14/14)

Gujarat–1 9 RR 100% (9/9) SS 100% (9/9)

Gujarat–2 4 of 8 RR 100% (4/4) SS 100% (4/4)

Maharashtra 4 of 8 RR 100% (4/4) SS 100% (4/4)

Assam–1 1 RS 100% (1/1) SS 100% (1/1)

Assam–2 1 SS 100% (1/1) SS 100% (1/1)

RR resistant RS heterozygous SS susceptible

Note: Even if one Domain remains susceptible, the ticks will still be highly resistance to synthetic pyrethroids 



ONE HEALTH GAP

Brucellosis awareness among medical professionals in a district

72

Medical doctors surveyed

62.5% (45)

Are aware of brucellosis

37.5% (27)

Have NEVER heard of 

brucellosis

Awareness level proportion

Aware (45) Unaware (27)

37.5%

Blind Spot

1
Alarmingly high diagnostic blind spot

Over 1 in 3 doctors have never heard of brucellosis — in an endemic dairy belt, this 

drives frequent misdiagnosis as typhoid, malaria or PUO.

2
Urgent need for physician CME & training

Structured Continuing Medical Education is needed, focused on early clinical 

suspicion, zoonotic history-taking and rapid LFA test kits.

3
Identifying & targeting the right audience

Interventions must specifically reach primary care physicians, rural health officers 

and general practitioners — the first contact for dairy farming families.



Mission: To make dairying a sustainable proposition to the 

small and marginal farmer by promoting scientific, cost-

effective and holistic strategies.



• Context
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Dairying in India

Largest producer in the world 

since 1998

Milk is the single largest 

agricultural commodity 

Employment generation

• Provides direct employment 

to >80 million rural 

households

• ~5-6% of rural employment

• ~70% women

Production by masses

Growth above world average

Per capita availability above

world average

• 248 million tonnes in 2024-25

• Value >12.2 lakh crore (~129 billion 

USD) in 23-24, more than the 

combined value of cereals, pulses, 

oilseeds and sugarcane!

• ~64% of total value of output from 

livestock (of  the ~31% of 

agricultural GVA in 23-24)

• Average herd size is 2-3 animals

• Crop residue based production 

• Contributes >5% of GVA

• Milk production grew at a rate 

~5.1%  annually against the 

world average of ~2.2% over 

the last decade.

• Per capita availability in India 

is 485 g/day against the world 

average of 322 g/day  

• ~25% of world milk production



Bovine  diseases

Controlled by vaccination

FMD

HS & BQ

LSD

Brucellosis

Anthrax

Theileriosi
s

Rabies

IBR

Chronic 

JD

TB

Salmonellosi
s

Tick and Fly 
borne

Anaplasm
osis

Babesiosis

Tryps

Production diseases

Mastitis

Foot rot

Dermatop
hilosis

Blue 
Tongue

Worms

Peri-natal

H.calcaemi
a

H.magnes
aemia

Ketosis

PP 
Haemoglob

inuria

Fatty Liver 
Syndrome

Faulty feeding

Mycotoxico
sis

Bloat

Acidosis

SARA

Laminitis

Clostridial
infections

Infertility & Repeat breeding

Campylo

Trichomon
osis

Neosporosi
s

Coxiellosis

Leptospiro
sis

Chlamydio
sis

Toxoplasm
osis

Listeriosis

Snapshot of common bovine diseases



Challenges in animal health

Indiscriminate 

antibiotic 

usage

Very low pace of

development 

of new antibiotic

molecules 
Rapid 

emergence 

of AMR

Limited 

veterinary 

care access 

and 

prohibitive

treatment 

costs

Lack of proper 

documentation

and/or

scientific 

validation

of alternate 

systems like EVP

Increase in 

zoonotic diseases

Probability of 

antibiotic 

residues

in milk 

and 

milk 

products

Endemic to various 

diseases 

of economic

importance



The AMR time bomb!

• 4.95 million deaths due to drug resistant infections in 2019 (~60k infants die in India due to AMR)

• 1 in 6 bacterial infections worldwide are resistant to standard antibiotics from results from laboratories in >100 

countries (WHO, 2026)- E.coli and K. pneumonia dominate

o >40% and >50% K. pneumoniae now resist 3rd generation Cephalosporins used for blood stream infections. In 

some African countries bloodstream infection resistance already is >70%

o Carbapenem resistance rising in E.coli, Klebsiella, Acinetobacter and Salmonella infections. 

o Resistance to fluoroquinolones also noticed

• Loss of $100 Trillion worth  of economic output by 2050

• Global GDP reduction of 2-3.5% by 2050



Gram-positive bacteria dominate: roughly 4 in 5 isolates: 
(159 clinical mastitis cases processed in 2025-26 from 8 States)

78.2%

21.8%

Gram-positive Gram-negative

Gram-positive

Non Aureus Staphylococci (NAS) · 

Streptococci · Enterococci · Staphylococci

Gram-negative

Klebsiella · Pseudomonas · E. coli · 

Serratia spp.



NAS lead the pack; Klebsiella tops the Gram-negatives

7.3%

20.0%

20.0%

30.9%

1.8%

3.6%

7.3%

9.1%

Serratia spp

E. coli

Pseudomonas

Staphylococci

Klebsiella

Enterococci

Streptococci

NAS

Gram-positive Gram-negative

(from 159 clinical mastitis cases processed in 2025-26)



One Health- Mastitis & AMR



2. CMT at 
DCS

3. Identify CMT 
+ve animals at 

farmers' 
homestead

4. Oral 
supplementation of 

TSC to CMT +ve
animals

5. 
Identification 
of chronically 

infected 
animals

6. 
Rationalizing 

antibiotic 
usage

1. 
Awareness 
creation in 

villages

Pooled milk sample 

from each farmer to 

identify those  with 

CMT+ve animals

Farmers also 

trained to test

Parenteral treatment 

in  unresolved cases 

Management of 

chronically 

infected 

animals 

Field  antibiotic kits
EVM

Homeopathy

Dry cow 

therapy

The Mastitis Control Concept 
1. Detection and control 

of subclinical mastitis

2. Detection and 

management of chronically 

infected animals

3. Use of EVM 

for treating  

clinical mastitis 

cases

One health 

approach



CMT of pooled milk of the farmer at 

DCS at regular intervals

Is the pooled milk of farmer 

CMT positive?

YES

Testing of individual animal. 

Is/are any of the farmer’s 

animal(s) CMT positive?

YESNO

Provide oral TSC regimen for 

10 days to the CMT positive 

animal(s).

Is the animal provided TSC positive by CMT 

after the oral regimen? 

YES
Repeat the oral TSC regimen 

for another 10 days.

Is the animal provided TSC CMT positive 

after the second oral TSC regimen? 

Parenteral antibiotic/EVM/ 

supportive therapy provided

Is the animal CMT positive 

even after providing antibiotic/ 

EVM/supportive therapy? 

YES

Animal classified as chronically infected. Adequate 

advice provided to the farmer on management of such 

animals.

NO

YES

Workflow for SCM control and identifying chronic animals



Antimicrobial Resistance Surveillance Report 



EVM rationale

Farmer

Cost-effective

Easy to prepare & 
administer

Ingredients easily 
available at home

Efficacious and 
revitalising

Non-invasive

No milk withdrawal

Provides an 
immediate option in 

remote areas

Consumer

Reduced antibiotic 
residues/other drugs  

in milk. 

Better product quality

Reduced food 
allergies

Better health

Country

Implementation of 
regulatory agency 

(FSSAI) norms

International 
recognition of Indian 
Traditional systems

Better prospects in 
international market

Help to tackle AMR

Climate

Antibiotic free dung 
improves carbon 

sequestration of the 
soil by almost 

double (soil stores 
twice as much 
carbon as the 

atmosphere does) 



❑ >1800 DCSs

❑ 12 Milk Unions/Producer 

Companies

❑ 8 States

Project coverage

Training on EVM

❑ 1496 vets trained

❑ 13545 AH personnel

Demo plots

❑ 835 demo plots 

established

❑ Since 2017-18

Period

Case records

❑ >13.69 lakh cases 

recorded for various 

ailments

EVM coverage



Training of vets from on EVM

Training of vets at TDU, Bangalore on EVM and antibiotic residue field testing

The 4 day training at TDU 

followed by a 3 day field 

training at various locations 

across the country

Erode Bangalore Kolhapur Vijayawada

Mehsana Mysore Mohali



Textbooks on EVM









Down to Earth Report



Scientific validations





Assessment parameters of EVM formulation for mastitis

• HPLC Profiling

• Antibacterial Property

• Cytotoxity Evaluation

• Cell migration (healing)

• ROS, NO, Lipid peroxidation, NAgase Levels – Oxidative stress

• Antioxidant enzyme activities – SOD, CAT, GPx

• Pro-inflammatory cytokines – IL-1β, IL-6, TNF-α

• Gene Expression - NF-κB p65, iNOS ,TLR2

• Molecular Docking Studies

• In-vivo- lactating rats



EVM formulation for mastitis- The Multitarget Advantage!

Multi-Target Efficacy

Curcumin, Aloin, Emodin, Lupeol, Turmerone—

demonstrated significant binding to COX-2, IL-6, TNF-

α, NF-κB, iNOS, highlighting their broad-spectrum

anti-inflammatory potential.

Curcumin and Emodin as Core Inhibitors

These compounds showed consistently strong binding

across all targets, indicating their central role in

suppressing inflammation and modulating immune

responses.

Synergistic Potential of Aloin and Turmerone

Aloin and Turmerone displayed complementary target

affinities and can enhance the therapeutic effect when

used in combination with other components

Mechanistic Coverage

Together, these compounds inhibit both upstream (e.g.,

IL-6, NF-κB) and downstream (e.g., COX-2, iNOS)

inflammatory pathways, enabling interruption of the

entire inflammatory cascade.

Inflammation ↓ | Tissue injury ↓ | Healing ↑







Assessment parameters & Salient Findings of EVM formulation for Fever

1.In silico evaluation

2.Anti-inflammatory effect in carrageenan-induced inflammatory model

3.Anti-inflammatory effect in adjuvant-induced chronic inflammatory model.

4.Anti-pyretic mechanism in brewer’s yeast-induced pyrexia model

5.Anti-inflammatory effect through modulation of signaling pathways in vitro (RAW 264.7 macrophages)

1.Turmerone, α-turmerone, caryophyllene and piperine are the major bioactive compounds responsible for the anti-

inflammatory and antipyretic activity.

2.It possesses potent anti-inflammatory activity against acute inflammation through suppression of prostaglandin E-

2 (PGE-2)- mediated inflammatory pathways.

3.It effectively suppresses chronic inflammation through modulation of inflammatory mediators and cytokines and,

also preserves tissue integrity.

4.It exerts potent antipyretic activity through suppression of cyclooxygenase-2 (COX-2)/PGE-2 and, Mitogen-

Activated Protein Kinase (MAPK)-mediated inflammatory signalling.

5.It exerts anti-inflammatory and antipyretic effects through modulation of Toll Like Receptor 4 (TLR 4)/Nuclear

Factor-kappa B (NF-κB), COX-2/PGE-2, Poly (ADP-Ribose) Polymerase 1 (PARP-1) and, Nuclear Factor Erythroid 2-

Related Factor 2 (Nrf2)/ Heme Oxygenase-1 (HO-1) signaling pathways.

These multi-level mechanisms provide strong scientific evidence that the EVM formulation for fever is a very

promising multi-target natural therapeutic candidate for mitigating inflammatory and pyretic responses

while also providing cellular protection against oxidative stress.

Parameters assessed

Salient Findings



LSD: before and after EVM

In a Gaolao cattle breed, Kharangana village, Arvi tehsil, Wardha

Dist, Maharashtra

Before EVM                                                        On 7th day of EVM Treatment



EVM for Warts/Cracks
Before treatment

After treatment



Wart- Before & after EVM



Wart- Before & after EVM



Major reasons for Repeat Breeding

• Uterine infection

• Reduced intensity of heat especially in high yielders.

• Low insulin levels

• Selenium deficiency

• Hormonal issues

• Lesser number of follicular waves 

― Follicular waves (5-10 each) occur 0,9,16 days after ovulation

― In absence of 3rd wave, ovum becomes senile (12-13 days old) by the time of ovulation 

reducing conception rate
EVM  is able to address the above issues of repeat breeding to a great extend

Other reasons :

• High oestrogenic feeds

• Stress including heat stress – leads to conception failure

• Excess soluble protein in diet- Increases serum urea nitrogen

• Nutritional – negative energy, insufficient protein, gossypol

• Semen and artificial insemination related issues 



Major reasons for Repeat Breeding



• All the conceived animals completed the full term pregnancy 

and successfully calved

Cattle Buffalo C+B
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Conception/calving rates following EVM intervention in repeat breeding cases



65%

Reduction in 

antimicrobial usage 

(AMU)

63%

Reduction in 

antimicrobial cost  

per visit
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Antimicrobial Usage (AMU) Reduction in a Milk Union



Cumulative Cost Savings
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Just for 5 conditions through use of alternative approaches!

Treatment Costs (Rs)*

Ailment Modern EVM

Mastitis 3000 120

Wound 962.5 60

Bloat & 

Indigestion
719.4 224

Repeat 

Breeding
3060.7 430

FMD 3165 1640

Diarrhoea 500 166

*Nair et al (2022). 

Total savings since 2017-18 

Rs.1939.9 Crore

96%

69% 67%

86%
96%

0%

20%

40%

60%

80%

100%

120%

0

2000

4000

6000

8000

10000

12000

14000

16000

Mastitis EVM Indigestion EVM Diarrhoea EVM Repeat Breeding
EVM

SCM_TSC

Alternate Medicine Cost Modern Medicine Estimated Cost

Estimated Cost Saved Percentage Costs Saved



Positive change in awareness levels

32%
34%

47%

25%

90%

60%

8%

56%

0%

25%

50%

75%

100%

Aware of sub-clinical mastitis Aware of EVM for mastitis Prefer antibiotics for treating
mastitis

Aware of antibiotic residues in
milk

Baseline survey (1717) Annual survey(1666)



Government Endorsement



EVM production by Milk Unions/Federations 

Sabarkantha Milk Union Malabar Milk Union

Banaskantha

Milk Union

Punjab Milk 

Federation

Kaira Milk Union

Kolhapur Milk Union

Under construction

• Jharkhand Milk 

Federation

• Varanasi Milk Union

• Pune Milk Union

• Mehsana Milk Union

• ABC, Salon



Submission of 
strains to IIL 
for Vaccine 

development

•Culture of Strain -5 Nos

•S. aureus, S. 

agalactiae, E. coli, 

Klebsiella sp

•Material Transfer 
Agreement

•Strain specification 
information

Preparation 
of banks of 

selected 
strains

IIL R&D –
Strain 

selection 
based on data 

and their 
requirement

Genotyping 
of strains

Confirmation 
of Strains

•Biochemical &

•Molecular 
confirmation

Pathogen 
Isolation from 

clinical 
mastitis cases

Mastitis pathogen

• S. aureus

• S. agalactiae

• E. coli

• Klebsiella sp

1. Vaccine Banks qualification

2. Re-confirmation of vaccine strains by molecular and biochemical methods

3. Developed Quality control test panel for confirmation of vaccine strain – Submitted to IIL

4. Whole genome sequencing of Vaccine strains of S. aureus, S. agalactiae, E. coli, Klebsiella sp

5. Support in Bacterin Vaccine Efficacy studies in Animal models – SCC determination

Bovine Mastitis Vaccine Development 

Support to IIL R&D – on Mastitis Vaccine development



Controlling Bovine Brucellosis through a One Health Field Model

Evidence from the Brucellosis Control Programme — Phase I, II & III

2012–2025

Programme span — Phase I, II & III

573+

Villages covered (KNNA + AMUL + SAG)

5 lakh+

Livestock vaccinated

National Dairy Development Board (NDDB)  •  KNNA  •  AMUL •  SAG



THE INTERVENTION

Four pillars of the field programme

Awareness Creation
Extension via videos, posters, booklets & 

pamphlets, Documentation of success 

stories

Vaccination & Surveys
Calfhood vaccinations,  ear-tagging, 

Baseline + annual sero-surveys, Digital 

recording, SOPs, field-staff training, 

Animal Management
Isolation of infected animals, Safe disposal 

of placenta & aborted foetus, Disinfection 

of infected premises 

One Health Component
Screening of high-risk groups & owners, 

Village camps, counselling & treatment, 

Physician awareness building 

COVERAGE (PHASE II)   — Kutch (KNNA): 200 villages     |     AMUL: 365 villages     |     SAG: 8 villages     |     Total: 573 villages



PROGRAMME OUTCOMES — 2012 TO 2025

A 13-year decline in herd sero-prevalence

KNNA — Kutch

Phase I · 132 villages

13.1

7.0

6.7

4.0

2.5

0

5

10

15

20

2012-13 2013-14 2014-15 2015-16 2016-17

13.1% → 2.5%

−81% relative

AMUL

Phase II · 365 villages

14.1

13.5

17.7

8.7

0

5

10

15

20

2017-18 2019-20 2020-21 2021-22

14.1% → 8.7%

−38% relative

KNNA — Kutch

Phase II · 200 villages

20.0

13.8

12.9 12.9

11.3

0

5

10

15

20

2016-17
Baseline

2018-19 2019-20 2020-21 2021-22

20% → 11.3%

−43% relative

AMUL

Phase III · 100 villages

17.2

10.8

8.3

0

5

10

15

20

2022-23
Baseline

2023-24 2024-25

17.2% → 8.3%

−52% relative

Sustained multi-phase surveillance (2012–25) shows sero-prevalence trending down across every implementing partner and cohort 

tracked to date.



PROGRAMME OUTCOMES

Fewer abortions and retained placenta cases – Phase I

Cases recorded across 132 villages

580

757

216

427

0

100

200

300

400

500

600

700

800

Abortion RoP

Baseline 2016-17

–63%

Reduction in abortion cases

580 → 216

–44%

Reduction in retention of

placenta (RoP) cases

757 → 427



PHASE III — 2021–22 TO 2024–25

The decline continues into Phase III

Cases recorded across Phase III project villages

14,302
13,166

12,134

7,687

1,958
1,265 1,175 881

0

2000

4000

6000

8000

10000

12000

14000

16000

Baseline
2021-22

2022-23 2023-24 2024-25
(Dec-24)

RoP cases Abortion cases

−54%

Reduction in RoP cases

14,302 → 7,687

−45%

Reduction in abortion cases

1,958 → 881



PROGRAMME OUTCOMES

Vaccination at scale — and proof it protects in the field

>5 lakh
calf-hood vaccinations 

delivered

100%
ear-tagged & recorded in 

INAPH

322
animals followed up 5 

years post-vaccination

Cattle

Samples followed up 171

Abortion cases observed 0

% Sero-positivity 15.7%

Buffalo

Samples followed up 151

Abortion cases observed 1

% Sero-positivity 15.3%

Key insight

Across 5 years of follow-up, only 1 

abortion occurred among 322 

vaccinated animals — and that 

buffalo tested negative for 

brucellosis, confirming strong field 

protection from calf-hood 

vaccination.



PROGRAMME OUTCOMES

One Health in practice — awareness turning into safer behaviour

From awareness

to safer practice

+39 %
average rise in adoption of safe 

practices across the three 

indicators tracked

IRMA study — 240 farmers surveyed across 

project villages, before vs. after the programme

Farmer practice change — before vs. after the programme

Correct burial of placenta

Pre-project 51%

After project 86%

Correct burial of aborted material

Pre-project 47%

After project 83%

Isolation of infected animals

Pre-project 21%

After project 68%



HUMAN SURVEILLANCE (2017–18 TO 2024–25)

Brucellosis testing among vets, paravets & livestock owners

Vets / Paravets tested
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Livestock owners tested
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1,373
vets/paravets samples —

254 positive (18.5%)

88 / 88

vets/paravets treated & 

cured

4,854

livestock-owner samples 

— 990 positive (20.4%)

52 / 52
livestock owners treated 

& cured



THE ECONOMIC CASE

Every ₹1 spent on treatment returns ₹2.9

Cost-Benefit Analysis of Brucellosis control project — NDDB × Karamsad Hospital study (n=52 beneficiaries)

NDDB — One Health Brucellosis Control Programme,

Overall cost-benefit ratio

2.9x
Average-cost basis, across all beneficiary categories 

combined

Total benefit (n=52) ₹15.84 L

Total cost incurred ₹5.50 L

Net benefit generated ₹10.34 L

Cost-Benefit Ratio by beneficiary category (₹ return per ₹1 spent)

1.6x

3.0x

3.0x

2.9x

3.9x

AI worker

VRP

Vet

Overall

Farmer

Direct costs  

(~40%)

Treatment, diagnostics & 

alternative-care spend

Indirect costs  

(~55%)

Lost productivity & 

household income — the 

largest cost driver

Intangible costs  

(~5%)

Mental anxiety & social 

isolation during illness



Molecular Screening

S No Pathogen

1 Salmonella Typhimurium

2 Salmonella Dublin

3 Listeria monocytogenes

4 Shiga toxin 1

5 Escherichia coli O157

6 Campylobacter jejuni

7 Mycobacterium tuberculosis

8
MTC (Mycobacterium 

tuberculosis complex)

9 Coxiella burnetii

10 Shiga toxin 2

11 Chlamydia abortus

12 Leptospira

13 Staphylococcus aureus

14 Escherichia coli

15 Klebsiella pneumoniae

16 Mycoplasma bovis

17 Brucella

18 Streptococcus agalactiae

19 H5N1

20 H1N1

21 BVDV

Pathogen Screening of Bulk milk from Milk Societies under DISHA

Disease

Brucellosis 

IBR

Coxiella

Neospora

Chlamydia

Johne's Disease

ELISA & Other methods

Residues

Aflatoxin M1

Tetracycline

Quinolones

Streptomycin

Sulphonamide

Beta-lactam

Pesticides (59)

Heavy Metals

Arsenic

Tin

Cadmium

Mercury

Lead

Copper

New entities

Polyfluorinated 

Alkyl substances

Bisphenol A

Microplastics

Milk unions can evolve from milk collection agencies into One Health 

surveillance systems



DISHA Project- A multipronged approach

Scalable interventions are possible in One Health!



DISHA Project- contd..

Scalable interventions are possible in One Health!



The Pilot: NDDB-KVASU Hoof Academy

The six training batches from September to January

6
batches in the KVASU 

cascade

10
participants, all 

veterinarians

6 days
instructor day + main 

course

6 Batches : KVASU, Thrissur

▪ Along with the Denmark team, few Indian vets 

trained at Denmark will also participate in 

refresher training

▪ Faculty: Prof. Nynne Capion (University of 

Copenhagen) and Ms. Anette , on site (2 batches) 

and video support for the rest

▪ Vets from refresher training will also assist them

▪ This will make the faculty for the subsequent 

batches

▪ Total 6 batches, 60 participants 

Hands-on WLAM trimming 

practice during the Denmark 

study tour: the trainees will 

practise on cadaver feet

6





Sole Haemorrhage White line disease

Double sole

Toe haemorrhage

Interdigital HyperplasiaSole Ulcers



Government

A-HELP programme

MUs & PCs 

Milk Unions (MU) & 
Producer Companies 

(PC) 

Research

Universities, IISc & 
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Industry

MUs, PCs and other 
private entities

Collaborations and Partnerships





Thank you for your attention
Free Downloads (click on the icons below)

EVM 

booklet

EVM tri-fold 

pamphlet 

EVM poster EVM 

success stories

Connect with us on:

Free Downloads (click on the icons below)

Handbook 

of Dairy

Husbandry

Manual on

Cow Comfort

Animal Health 

Newsletters

One Health 

Posters

https://www.facebook.com/NationalDairyDevelopmentBoard
https://twitter.com/NDDB_Coop
https://www.youtube.com/channel/UCCJGBmZD15Mys3GYl_Sviww
https://www.instagram.com/nddb_india/
https://www.linkedin.com/company/national-dairy-development-board/?viewAsMember=true
https://www.facebook.com/groups/2319967778024417/
https://www.dairyknowledge.in/section/posters
https://www.dairyknowledge.in/section/booklets-pamphlets
https://www.dairyknowledge.in/section/manuals
https://www.dairyknowledge.in/section/animal-health-newsletter
https://www.dairyknowledge.in/dkp/section/manuals
https://www.dairyknowledge.in/dkp/section/manuals
https://www.dairyknowledge.in/dkp/section/posters

