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ABSTRACT 
Many cows suffer from indigestion and rumen acidosis, in which rumen acidity drops to less than 5, 
and leads to the death of the ruminal protozoa in the rumen, a sharp decline in animal productivity, 
stoop rumination , eating and impaction with acidity of blood, exposing the animal to death and 
expose the owners to great losses, Solving the problem of indigestion by traditional methods leads to a 
prolonged suffering and absence of ruminal protozoa from the rumen, which prolongs the period of 
poor production and great money losses to the owners. But if the protozoa are transfaunated from a 
healthy, animal to the animals with acidosis, after treatment of the original cause and clinical signs it 
leads to a faster recovery, improved digestion, and a return to normal production. Accordingly, the 
idea of these experiment was based, which is transfaunation from healthy animals that were recently 
slaughtered in the abatouar to the rumen of four cows suffering from indigestion at a rate of 3 liters 
from ruminal fluid and the condition of the animals was followed after that , eating, digestion and 
general health condition in addition to following up the count of protozoa in the rumen ,Their 
multiplication and activity, as well as the productivity of the tranfaunated animals over the course of 
five weeks after recovery from acidosis , and the results were recorded consecutively, where there was 
a significant improvement in the condition of transfaunated animals and an increase in their 
productivity till reach to normal as Control group while that suffered from acidosis and treated by the 
traditional methods only without transfaunation take more time to back to normal in their milk 
production. 
 
Keywords: indigestion, rumen acidosis, cow 

 
Introduction 

Clinical rumen acidosis remains the major cause of morbidity and mortality in modern 
ruminant production systems, acute rumen acidosis represents an economically important loss to the 
beef and milk production industry, Ruminants have a complex stomach system, in which the stomach 
is divided into four compartments, the rumen is the largest of which (Radostits et al., 2007) 

The functional health of the reticle-rumen is an essential requirement for productive behavior, 
encompassing livestock health and animal welfare (Van Vuuren et al., 2012). 

Under modern animal production systems, ruminants are fed high grain diets to maximize 
energy consumption and productivity (Oba and Wertz-Lutz, 2011). 

Ruminants are adapted to digest and metabolis forage diets (Krause and Oetzel 2006).  
Intensive fattening systems need rations containing high proportion of grains (sorghum, barley 

or corn), that when reach the rumen break down quickly producing large amounts of lactic acid that 
predispose to metabolic disorders (Smith, 1998). 

Continuous anaerobic fermentation takes place by a complex community of microorganisms 
consisting of bacteria, protozoa. Fungi and may be other unknown microorganisms. When ruminants 
are born their rumen is in a germ-free condition and the unique flora and fauna start to be established 
after birth. (Williams and Coleman, 1997). 

Clinical ruminal acidosis occurs when excessive levels of organic acids accumulate in the 
rumen, resulting in a rumen fluid pH of fall less than 5.2. (Owens et al., 1998; Nagaraja and 
Lechtenberg, 2007). 
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Regardless of the initial cause, the pathogenesis of clinical rumen acidosis is the same. Ruminal 
bacteria that digest starches and sugars proliferate and increase their rate of carbohydrate 
fermentation. In the normal animal, or in animals with mild clinical disease, rumen buffering capacity 
and volatile fatty acid absorption match the rate of carbohydrate fermentation. In this scenario, the pH 
within the rumen will stay in a normal range between 5.6 and 6.9, with the higher pH range being 
more common in new world camelids (Owens et al.,  1998; Nagaraja and itgemeyer, 2007; Smith,  
1989).  

Excessive feeding of rapidly fermentable carbohydrates commonly named as “grain overload,” 
is the classic scenario leading to clinical rumen acidosis. , excess grain consumption is not essential to 
the development of the syndrome, because excess consumption of any rapidly fermentable 
carbohydrate (apples and other fruits, bakery waste products, incompletely fermented Brewery 
products, and standing green corn) is capable of providing the necessary substrate for the development 
of clinical disease (Radostits et al.,  2007) 

When production of volatile fatty acid and lactate exceeds the rate of absorption, rumen pH will 
begin to drop. volatile fatty acid and lactate increase in concentration within the rumen fluid and are 
absorbed into the systemic circulation (Johnson, 1991)  

Although numerous  microorganisms have been implicated in the development of disease, the 
primary bacterium thought to be associated with the progression of clinical signs is Streptococcus 
bovis. because of its rapid rate of division, ability to produce more ATP per unit time, and tolerance of 
a pH <5.5, is the microorganism that sets the stage for acid production and make the symptom worst( 
Nagaraja and itgemeyer, 2007). 

We are now trying to improve the rate of digestion of various feeds to generate conditions 
suitable for ruminants (Cheng et al., 1991). 

The rumen microbiome is excessively complex, being include bacteria (up to 10�� cells/mL), 
protozoa (10�–10� cells/mL), fungi (10� − 10� zoospore/mL), methanogens (10� cells/mL), and 
bacteriophages (10�–10�� particles/mL) (Morgavi et al., 2013). 

Microorganisms able to enzymatic detoxification. In the rumen by microbial enzymes (Kudo et 
al.,  1986)  

As there are too many toxic plants, especially in tropical countries, ruminal metabolism 
enzymatic detoxification (James et al., 1975 and Allison 1978). 

The rumen microbes are considered as the most efficient microbial system digest 
lignocellulosic biomass (Flint et al., 2008) 

The transfaunation procedure has also been recommended for cows with acidosis-related rumen 
stasis(Garry, 1990) 

There is variability in the rumen microbial population between individual animals (Shabat et 
al., 2016). 

From animals with a high feed intake suggesting a microbial may be responsible for more 
efficient digestion (Guan et al., 2008; Carberry et al., 2012) 

Transfaunation is the process of transferring rumen fluid containing microbes and nutrients 
from healthy animals into animals with impaired rumen digestion. This method is believed to improve 
rumen function and has been used as an biotic treatment for ketosis, anorexia and several causes of 
indigestion such as rumen acidosis. That method recommended in numerous text books and practical 
guides to bovine medicine as mentioned in the review by Depeters and George (2014). 

 Exact role in ruminal fermentation and their contribution to the metabolism and nutrition of the 
hos tis still an area of questions (Williams and Coleman, 1997). 

Rumen fermentation models offer the opportunity to study the rumen microbial population in 
the absence of host factors (Oss et al., 2016). 

 Defaunation is the removal of protozoa from the rumen and refaunation is the introduction of 
protozoa into the rumen. Scientific reports on the impact of presence or absence of rumen ciliates on 
ruminant performance have been falsifying each other; some researchers reported benefit effect of 
defaunation, while others disagreed with these results with or without bade effect on ruminal vital 
functions and animal health (Walker, 2000). 
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 Transfaunation or refaunation includes a broad spectrum of microorganisms including 
protozoa and bacteria that are transferred from rumen of a donor animal to the rumen of a recipient. 
Even though transfaunation has been an old practice for several years (Brag and Hansen, 1994). 

 A common medical practice in animal medicine to treat indigestion of ruminants (Smith, 
2014), 

There is still little scientific information regarding its benefits and mechanisms of actions 
(DePeters and George, 2014) 

Rumen ciliates transfaunation and its effect on animal health and productivity especially milk 
fat % which is considered a measure of economics of milk and milk products (Mehta, 2014). 

These symbionts have promoted with the host for millions of years under conditions of 
anaerobiosis, high dilution rates, high cell densities and protozoa predation (Selinger et al., 1996). 

This selective pressure has accelerated the evolution of a microbioal toward a community that 
is highly specialized in digesting lignocellulosic. The host is dependent on many enzymes produced 
by the microbial community to convert complex fibrous substrates into volatile fatty acids and 
microbial protein that are utilized by the ruminant for maintenance, growth, and lactation (Selinger et 
al., 1996; Morgavi et al. , 2013). 

Less than 50% of carbohydrates in low quality forages, such as straw, are digestible and 
useable by the host. Passage of lignocellulosic biomass from the rumen and restricted access of 
fibrolytic enzymes to targeted substrates are thought to limit the extent of plant cell wall digestion in 
the rumen (Weimer, 1996). 

In Egypt, several authors; (Baraka, 2012; Saber, 2016; Saber et al., 2016; Al-Azazi et al., 2018) 
studied rumen ciliates of cattle, buffalos, sheep and camels from aspects of total protozoa count, 
morphology, proportions of ciliate families and ciliate culturing, and recommended future 
comprehensive studies to explain the benefits of transfer of cultivated ciliate cultures into defaunated 
or faunated animals on productive status of dairy and fattening ruminants. So, the aim of this study is 
to evaluate the benefits of transfaunation of mixed cultures of rumen ciliates on physical clinical 
examination, milk productivity. 
 
Material and methods  
 
1. Animals   

12 milking cows with divided in to 3 groups lactating cows. The dairy cow were located in 
Elmenofia. The cows were housed in sheltered free stalls and had water was available ad libitum. 
Feed for each cow was purchased from the same source and fed to cattle in clean, sheltered mangers. 
Free-stall care, milking, mastitis control, and manure removal systems were similar. 

1. 4 animal’s transfaunated G1. 
2. 4 animal’s non-transfaunated G2.  
3. 5 normal control group G3. 
4.  

2. Procedures 
Cows with acidosis were treated medically 

 Use sodium bicarbonate to reduce acidity in the rumen 
 Fluid therapy.  
 Anti-histaminic  
 Anti-inflammatory  
 Brood spectrum antibiotic  
 Stomachic and laxatives 
  

3. Transfaunation procedure 
Two non-lactating ox served as rumen fluid (transfaunate) donors. To stabilize rumen 

conditions, donor cows were fed a mixed forage diet consisting of alfalfa and oat hay (50:50 ratio) for 
3 weeks prior to the beginning of the study and daily thereafter until the last transfaunation procedure 
was performed. The transfaunated (3 L) was collected from sieved rumen contents in the abattoir. 
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Rumen fluid that filtered into the pipe through the perforations was evacuated via a stomach 
tube and was administered to cows assigned to the transfaunated group within 20 minutes of 
collection. Prior to the beginning of the study, but after equilibration to the forage diet 

Cows assigned to the transfaunated group received 3 L of rumen fluid, and cows assigned to the 
control group received 3L of tap water via a stomach tube on day 0 immediately after correction of 
rumen acidosis . 

(Day 0). On days 0 (immediately after acidosis treatment) and 2, 5 cows each received 3 L of 
rumen fluid (transfaunated group) or 3 L of water (control group) via a stomach tube. Dietary dry-
matter intake and milk yield of each cow were recorded daily for 5 days, beginning immediately after 
acidosis treatment . rumen fluid samples were collected prior to acidosis and on days 2, 5, 15 and 35 
after acidosis treatment .  
4 Cows with acidosis were treated by transfaunation of 3 liters from healthy ox rumen fluid. 
4 Cows with acidosis were treated by medical treatment only without transfaunation. 
Control cows with received 3 liters of water. 
Rumen protozoa were examined 2, 5, 15 and 35days after acidosis. 
PH of rumen fluid was determined. 
 
4. Samples.  

1. Rumen samples.  
2. Milk samples. 

 
Results 
 
All cows survived and completed their lactation. 

1. Daily and cumulative feed intake and milk yield of cows in the transfaunated group were 
significantly greater than those of cows in the non-transfaunated group. 

2. Cows in the transfaunated group had significantly normal total protozoal count and activity. 
3. Cows in the non-transfaunated group had lower number of protozoal count and activity with 

low milk yield compared with control group and transfaunated . 
 
Table 1: ruminal PH 

Rumen PH Group 1 transfaunated Group 2 non-transfaunated Group 3 control  
Day 1 6.6±0.2 5.6±0.1 6.8±0.5 
Day 3 6.7±0.4 5.9±0.3 6.8±0.3 

Day 15 6.8±0.5 5.8±0.5 6.8±0.2 
Day 35 6.8±0.8 6.6±0.4 6.8±0.4 

 
Table 2: Protozoal crudeness and viable cell % in ruminal samples 

Total protozoal 
count 

Group 1 transfaunated Group 2 non-
transfaunated 

Group 3 control  

Day 2 
with 40% viable cell  with 10-20% viable cell  Over crowded with 90-

100% viable cell  

Day 5 
less crowded with 40-50 
% viable cell  

with 20-40% viable cell  Over crowded with 90-
100% viable cell  

Day 15 
crowded with 80-90% 
viable cell  

with 40% viable cell  Over crowded with 90-
100% viable cell  

Day 35 
Over crowded with 90-
100% viable cell  

with 50 % viable cell  Over crowded with 90-
100% viable cell  

 
Table 3: Milk yield during 5 weeks 

Milk yield. Group 1 transfaunated Group 2 non-transfaunated Group 3 control 
Day 2 2.7 ± 3.2 1.2 ± 0.0 8.6 ± 3.6 
Day 5 5.2 ± 2.3 2.7 ± 0.4 8.4 ± 2.5 

Day 15 8.2 ± 4.9 3.5 ± 1.5 8.6 ± 1.0 
Day 35 8.6 ± 2. 7 6.7 ± 4.5 8.5 ±2 .2 
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Table 4: Protozoal activity in ruminal samples 
Protozoal Motility Group 1 transfaunated Group 2 non-transfaunated Group 3 control 

Day 2 + + +++++ 
Day 5 ++ + +++++ 

Day 15 +++ + +++++ 

Day 35 +++++ ++ +++++ 

 

  

 
Fig. 1: Rumen pH and animal productivity. 

 
Eight cows suffered from acidosis came to a private clinic in al- menofia governorate. The 

cows were treated by medication till the signs of indigestion disappeared and the clinical symptoms 
back to normal healthy state. Except low milk yield still low for a time may be expanded to several 
weeks. 4cows were transfaunated by 3liters of ruminal fluids (filtrated from ruminal contents of 
freshly slaughtered ox) the other 4 cow not receive transfaunation after recovery from acidosis and 4 
as control) originated from same environment, Beginning on day 2 recovery from acidosis until 
day35, cows in the transfaunated group had significantly greater daily feed consumption than cows in 
the non-transfaunated group, The cumulative 5-day milk yields of cows in the transfaunated and 
control groups were significantly greater than non transfaunated group. Transfaunated cows had 
significantly greater daily milk yield than non-transfaunated cows on days 2, 5, 15, and 35 (Table 3). 

Rumen protozoa activity and motility are significantly improved in the transfaunated group 
than non-transfaunated group. 

The pH values of rumen fluid samples were no significant differences in the pH of rumen fluid 
between control and transfaunated cows at any time but the PH. is more suitable to rumen digestion in 
the two groups than non-transfaunated group along the period of experiments.  
 
Discussion 
  

Administration of rumen fluid to cows convalescing after acidosis correction had beneficial 
effects.  

Cows that received rumen fluid had significantly greater feed intakes, significantly greater daily 
milk yields, significantly lower the acidity in rumen fluid, the feed intakes of transfaunated and 
control cows were more than non transfaunated group; appetite differences could have contributed to 
the variability of rumen protozoa, pH values. Because rumen fluid pH may remain low for as long as 
several weeks in non transfaunated animals exposed to indigestion after feeding concentrate, 
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Rumen transfaunation has a long history, being considered a valuable treatment for poor thrift 
calves and for cows suffering from indigestion .controlled, experimental studies to support the 
recommendations. We believe that Rager and others (2004) the main improvements were observed in 
the parameters of number of protozoa, percentage of vital protozoa,  

The increase in the number and the percentage of viable protozoa also allows conclusions about 
bacterial and biochemical activity in the rumen, which is more difficult to examine under field 
conditions (Holtenius, Björck and Hoflund, 1959). 

The medication may have influenced rumen microbiota and rumen fermentation (Fiore, 
Morgante, (Muraro, Boso, and Gianesella, 2016).  

Aside from the improvement of the quality of rumen fluid, feed intake also significantly 
increased after transfaunation as described by Rager et al. (2004)  

The main result of this study is that transfaunation volumes, 3 L, had positive effects on 
relatively inactive rumen fluid and surprisingly significant improvement of the animal productivity.  

3 liter rumen fluid is easily and within 2 min obtainable using stomach Tubes fitted with 
suction pumps, without considerable defense reactions of donor cows (Steiner et al., 2015). No rumen 
cannulated cows are necessary. , the sampling of small volumes such as 3 L is very unlikely to cause 
any negative effects on the health of the donor. Healthy donors from the same farm, in the same state 
of lactation and fed the same ration as the patient should be selected. Using animals from the same 
farm reduces the risk for transmission of infectious agents, which should be taken into biosecurity 
consideration. In conclusion, transfaunation of small volumes of rumen fluid proved to be very 
efficient at improving rumen function and feed intake. It should be used more widely as a valuable 
practical supportive treatment accelerating recovery after surgical correction or medical treatment, 
and as a simple therapy for indigestion. It is inexpensive, fast and does not result in withdrawal 
periods. 
 
Conclusions  
 

Indigestion, Impaction and ruminal acidosis are a metabolic disorder of ruminants fed a high 
grain rations, with deficient in fiber, it can also occur because of sudden change in ration or errors in 
nutritional management. It can be prevented by the inclusion in the diet of buffer substances, feed 
additives, antioxidants and essential oils. The change of forage to concentrate in the diet should be 
carried out gradually. Animal health and production is improved, by preventing ruminal acidosis. 
Benefits of rumen transfaunation for cows after acidosis correction is increase in milk yield and 
digestibility of dry matter in compared with non-transfaunated cows.  
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