
بابک خرمیان
دانشیار دانشگاه فردوسی مشهد



1. Udder hygiene and proper milking methods

2. Proper installation, function, and maintenance of milking 
equipment

3. Dry cow management and therapy

4. Appropriate therapy of mastitis cases during lactation

5. Culling of chronically infected cows.

6. Maintenance of an appropriate environment

7. Good record keeping

8. Monitoring udder health status

9. Periodic review of the udder health management program

10. Setting goals for udder health status.



Teat disinfectants 
Excellent germicidal activity

Immediate action

Persistent action

Cost

Less affected by organic material

Non irritating

Effect on milker health 

Residual

Color



Contagious mastitis

• Postdip

Environmental mastitis

• Predip

Contagious mastitis

Opportunistic mastitis

Reduction of milk somatic cell counts and increased 
milk yields



Williamson et al., 2013

Pathogen type PostMTD
(n=201)

NoPostMTD
(n=229)

SED p value 

Staph. aureus 0.04 0.10 0.023 0.018

Strep. uberis 0.04 0.11 0.024 0.007

Strep. dysgalactiae 0.02 0.03 0.014 >0.05

CNS 0.09 0.20 0.032 0.001

Corynebacterium spp. 0.78 0.91 0.029 <0.001

Proportion of cows that developed new intramammary infections , where cows 
received either a post-milking teat disinfection group (n=230), that was sprayed with 
an iodine-based disinfectant (TeatguardPlus) for a complete lactation, or to a
non-disinfected group (n=239).





Disinfectant Spectrum of action Examples

Sterilants all microorganisms, including 
bacterial spores

• Heat
• higher concentrations 

of hydrogen peroxide 
and peracetic acid, (in 
6–10 h)

High level 
Disinfection

almost all microorganisms, but 
not spores

• hydrogen peroxide
• peracetic acid

Intermediate Level 
Disinfection

almost all vegetative bacteria, 
fungi, tubercle bacilli and 
enveloped and lipid viruses

• Alcohols
• Hypochlorites
• iodophor

Low level 
Disinfection

not efficient for most bacteria, 
tubercle bacilli, spores, fungi 
and viruses

• phenolics
• quaternary ammonium 

compounds





• Disinfectants diffusion is limited by biofilm 

• Blocking effect of cell membrane 

• Efflux pump systems 

• Enzyme inactivation 

• Target alterations 









A reduced susceptibility to disinfectants and potentially related problems with 
antibiotic resistance in clinically important bacterial strains are increasing.

Since the use of disinfectants in the community is rising, it is clear that 
reasonable use of available and effective disinfectants is needed. It is necessary 
to develop and adopt strategies to control disinfectant resistance.
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List-of-Approved-Post-Dips (2019) Number

Iodine 57

Chlorhexidine 25

Sodium chlorite+Lactic acid 6+1

Hydrogen peroxide 4

Lactic acid 1

Glycolic acid 1

2019







Potency

Iodometric 
titration

Time 
exposure







Halogens react not only with living 

microorganisms but also with their 

environment,  that is, dead bacteria, 
dissolved proteins, and amino acids.







I. In vitro testing

II. Experimental Challenge model

III. Natural exposure model

Persistent 

action



SCC

Cell Count movement

IMI

Clinical Mastitis (score1&2)

Teat condition

Corynebacterium



Chlorhexidine

Chlorine dioxide

Iodine



Aim: compare the efficacy of two post-milking teat dips

according to Hogan et al, a split-herd design was used.

120 dairy cows

Group 1 (n=60) iodine-formulated postdip

Group 2 (n=60) chlorhexidine postdip. (Farmed co.)

SCC: Day 0 and 30 of the study

Teat skin swabs on Day 0, 15 and 30.

(BTM) samples of both treatment groups (balance tank

Teat skin condition (normal, dry and having open lesions)

Hyperkeratosis score



Iodine 1% Chlorhexidine

Milk 33.0 26.2

SCC d30 64.4 83.2

Swab count d15 35.4 10.09

Swab count d30 48.6 7.9

aureus count d15 7.74 2.16

aureus count d30 2.67 1.36

CNS d15 8.36 4.01

CNS d30 1.64 0.541

Corynebacterium d15 1.85 0.54

Corynebacterium d30 4.62 0.9











25روز از تاریخ 40این طرح در دامداری خزاعی از گاوداری های شیری صنعتی اطراف مشهد طی مدت 
. انجام گرفت1402دی 9لغایت 1402آبان 

ده توسط به منظور انجام این مطالعه و مقایسه عملکرد دو محلول ضدعفونی کننده، طبق پروتکل ارائه ش
Hogan و همکاران از دیزاینSplit-herd شدراس گاو هلشتاین وارد مطالعه 240تعداد.

:   راسی تقسیم شدند120گروه 2به 

پست دیپ یده یکک درصکد NMCگاوهایی که پس از شیردوشی طبق دستورالعمل (: n=120)1گروه 
دریافت می  کنند 

( راسکامیکس)و اسکید ککتیکک گاوهایی که پست دیپ از نکو  کلکرین دی اکسکاید (: n=120)2گروه 
.کردنددریافت 













Dryness: 0 Vs 0

Clinical Mastitis: 2 cases in treatment group / 3 cases in Control 
group





Disinfectants on an iodine basis can be divided into three 
main groups according to the solvent and substances 
interfering (by complexing) with iodine species: 

1) Pure aqueous solutions

2) Alcoholic solutions

3) Iodophoric preparations

Iodine + high-molcular-weight carries = iodophore 
allow slow, continuous release of free iodine



An iodophor is a complex of iodine with a carrier that has 
at least three functions: 

To increase the solubility of iodine, 

To provide a sustained-release reservoir of the 
halogen, 

To reduce the equilibrium concentration of free 
molecular iodine.

The carriers are usually neutral polymers, such as PVP, 
nonylphenoxy polyethoxyethanol, polyether glycols, 
polyvinyl alcohols, polyacrylic acid, polyamides, 
polyoxyalkylenes, and polysaccharides 

Surfactant

(NPE) nonylphenol ethoxylates / PVP



0.25% iodine

5 to 8 ppm of free iodine

0.25% iodine

12 to 16 ppm of free iodine

Reduced the infection rate 57.6% for 
major and 53.7% for minor pathogen

No significant difference in teat condition

Foret et al., 2005

Available iodine: 
iodine that can be titrated with sodium thiosulphate

Free iodine: 

Total iodine: 
iodide plus titratable iodine



The real bactericidal agent is free 

molecular iodine, because it is this 

species alone for which a correlation 

between concentration and bactericidal 

activity has been proved, and not for the 

total iodine or iodophor concentration



Effectiveness of iodine germicides has little 
dependence on the iodine concentration. 
(Murdough and Pankey, 1993) 

Efficacy of iodine teat dips concentration of 
free iodine (Gottardi, 1991) 

Free iodine=uncomplexed or molecular iodine



For the system iodine/water, nine different equilibria are specified, which 
produce at least 10 new iodine species:

I-, I2, I3-, I5-, I6
2-, HOI, OI-,HI2O

-, I2O
2-, H2OI+, and IO3

-.

PH and additional iodide are influencing equilibrium concentrations

Seven different ions each with different germicidal activity 
o I2

o hyoiodic acid [HOI]



Iodine + high-molcular-weight carries = iodophore
allow slow, continuous release of free iodine



Control ( درصد1ناتاوست  ) PVP-I (0.3% ایلیا شیمی)

Sample size (quarter) 372 (93cows) 368 (92cows)

CMT (N) 306 352

CMT (T) 20 5

CMT (1) 16 3

CMT (2) 5 5

CMT (3) 0 0

IMI 11% 3.5%

S.aureus 6 3

CNS 19 9

Dryness 6 2

Hyperkeratosis 3 29 (7.79%) 29 (7.8%)

Hyperkeratosis 4 6 (1.6) 2 (0.5%)

Clinical Mastitis 0 0






