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INTRODUCTION                                     .    INTRODUCTION                                     .    

Sub acute rumen acidosis (SARA) is   Sub acute rumen acidosis (SARA) is   
characterized by characterized by repeatedrepeated periods of periods of 
depressed depressed ruminalruminal pHpH≤≤5.55.5--5.6.5.6.

Main causeMain causess Diets Diets richrich in fermentable in fermentable 
carbohydratescarbohydrates
PoorPoor in cellulosein cellulose
Administered Administered withoutwithout

priorprior appropriate adjustment   appropriate adjustment   
of the microbial flora              of the microbial flora              



ZeolitesZeolites areare microporousmicroporous crystallinecrystalline solidssolids withwith
wellwell--defineddefined structuresstructures. . GenerallyGenerally,, theythey containcontain
siliconsilicon, , aluminiumaluminium andand oxygenoxygen inin theirtheir
frameworkframework andand cationscations, , waterwater andand//oror otherother
moleculesmolecules wwiithinthin theirtheir porespores. . 

Inclusion of Inclusion of zeoliteszeolites in cow rations has in cow rations has 
positivepositive effects on preventing SARA by: effects on preventing SARA by: 
increasing pH values and increasing pH values and 
affecting volatile fatty acids concentration.affecting volatile fatty acids concentration.

ClinoptiloliteClinoptilolite is a is a naturalnatural zeolitezeolite that has been that has been 
approved by the EU (European Commission approved by the EU (European Commission 
Regulation No. 2200/2001) as a binder and Regulation No. 2200/2001) as a binder and 
coagulant agent for use in coagulant agent for use in bovine, pig, poultry, bovine, pig, poultry, 
rabbit rabbit and and salmon feedstuffssalmon feedstuffs (max. 20g/kg of (max. 20g/kg of 
complete feedstuff).complete feedstuff).



MATERIALS & METHODS                          .MATERIALS & METHODS                          .

In this study 10 clinically healthy HolsteinIn this study 10 clinically healthy Holstein cows cows 
(3(3--6 years old) in dry season and not pregnant 6 years old) in dry season and not pregnant 
were used.were used.

A permanent external fistula of the rumen was A permanent external fistula of the rumen was 
created by a veterinarian surgeon.created by a veterinarian surgeon.

All animals were administered a SaraAll animals were administered a Sara--causing causing 
diet : Wheat pellets and barley in 20% additional diet : Wheat pellets and barley in 20% additional 
quantity over the standard diet.quantity over the standard diet.



11stst group (n=5) group (n=5) concentrate mixture concentrate mixture 
supplemented with 200g/cow/day of supplemented with 200g/cow/day of 
clinoptiloliteclinoptilolite..
22ndnd group (n=5) group (n=5) controlscontrols..
Experiment lasted 90 days. Every 3 days, Experiment lasted 90 days. Every 3 days, 
5 h. after feeding, (except d. 0), 5 h. after feeding, (except d. 0), ruminalruminal
fluid and blood were sampled.fluid and blood were sampled.
Daily clinical examination, possible Daily clinical examination, possible 
diarrhoea grading were conducted, while diarrhoea grading were conducted, while 
feed intake  was ensured.feed intake  was ensured.
The The clinoptiloforicclinoptiloforic material used contained material used contained 
92% 92% clinoptiloliteclinoptilolite and its and its cationcation exchange exchange 
capacity was 200 mEq/100g.capacity was 200 mEq/100g.
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RuminalRuminal pHpH

RuminalRuminal fluid pH was 4.96fluid pH was 4.96--5.52 in control group, 5.52 in control group, 
significantly lowersignificantly lower (P≤0.05) than 6.76than 6.76--6.94 in 6.94 in 

experimental group.experimental group.

RESULTS                                               .    RESULTS                                               .     
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V.F.A. concentration was V.F.A. concentration was significantly highersignificantly higher
((PP≤≤0.05) 0.05) in controls, while it remained stable in in controls, while it remained stable in 

experimental group. experimental group. 



Acetic acidAcetic acid
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% ratio of acetic acid was % ratio of acetic acid was significantly lowersignificantly lower
((PP≤≤0.05)0.05) in control group.  in control group.  



PropionicPropionic & Butyric Acid& Butyric Acid
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% ratio of % ratio of propionicpropionic
and butyric acid was and butyric acid was 
significantly highersignificantly higher
((PP≤≤0.05) in control 0.05) in control 

group.  group.  
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HematocritHematocrit & & HemoglobinHemoglobin

HematocritHematocrit & & 
HemoglobinHemoglobin levels 
were significantly 
higher (P≤0.05) in 

control group.  



White blood cell count, White blood cell count, neutrophilneutrophil
granulocyte & lymphocyte percentagegranulocyte & lymphocyte percentage
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White blood cell count and White blood cell count and neutrophilneutrophil granulocyte granulocyte 
levels levels were were significantly highersignificantly higher ((PP≤≤0.05) in control 0.05) in control 

group, while group, while lymphocyte % lymphocyte % decreaseddecreased..



Glucose, Glucose, ββ--HBA & HBA & AcetoaceticAcetoacetic acidacid
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Glucose, Glucose, ββ--HBA & HBA & AcetoaceticAcetoacetic acid levelsacid levels were were 
significantly highersignificantly higher ((PP≤≤0.05) in controls, while they 0.05) in controls, while they 

were stable in the experimental group.were stable in the experimental group.



The presence of The presence of clinoptiloliteclinoptilolite in the in the 
experimental group prevented the pH experimental group prevented the pH 
decrease acting as a regulatory agent, decrease acting as a regulatory agent, 
leading to stable VFA levels.leading to stable VFA levels.

Stability in % ratio of acetic, Stability in % ratio of acetic, propionicpropionic and and 
butyric acid in the experimental group is butyric acid in the experimental group is 
attributed to stable pH values, due to attributed to stable pH values, due to 
clinoptiloliteclinoptilolite’’ss regulatory action.regulatory action.

CONCLUSIONSCONCLUSIONS .        .        



Stability of HTC in experimental group, is due to stable pH Stability of HTC in experimental group, is due to stable pH 
values and values and VFAsVFAs concentration, while itconcentration, while it’’s increase in s increase in 
controls is attributed to dehydration and increased saliva controls is attributed to dehydration and increased saliva 
production because of elevated VFA production and low production because of elevated VFA production and low 
pH values.pH values.

The increase The increase of HbHb is a result of dehydration, is a result of dehydration, neutrofilneutrofil and and 
WBC levels in controls and lymphocyte decrease is WBC levels in controls and lymphocyte decrease is 
attributed to inflammation in rumen mucosa because of attributed to inflammation in rumen mucosa because of 
elevated VFA concentration.elevated VFA concentration.

Stable levels of glucose, Stable levels of glucose, ββ--HBA and HBA and AcAcAcAc remained in the remained in the 
experimental group due to regulatory action experimental group due to regulatory action of f clinclinoptilptilolitelite
while they increased in control group due to elevated while they increased in control group due to elevated 
levels of levels of propionicpropionic acid, butyric acid and acid, butyric acid and ββ--HBA, HBA, 
respectively.respectively.
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