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Summary 
 

A feeding trial was performed on 65 sows in a pig farm with evident MMA 
problems in Romania. The investigation covered one reproductive cycle from 
insemination till weaning. The aim of the study was to test the influence of a 
lignocellulose product for fibre supplementation (OptiCell®, Agromed Austria GmbH) 
on MMA symptoms, reproductive performance and faecal quality. The test substance 
with a crude fibre content of 53% and total dietary fibre (TDF) of 85% is a combination 
of fermentable and non-fermentable dietary fibre.  

31 sows of the control group (C group) were fed a standard gestation feed 
and standard lactation feed whereas the 34 sows in the OptiCell® group (OC group) 
were fed a diet supplemented with 3% of the test substance during gestation period 
and 0.5% of the test substance during lactation.  

Sows of the OC group showed less MMA symptoms. Most notable was the 
difference in mammitis symptoms (51,6% in C group vs. 20,6% in OC group). OC 
group revealed more live born piglets per sow (11 vs. 10,2) and more weaned piglets 
(8,2 vs. 7,7). Average daily weight gain was higher for OC piglets (163,8g vs. 155g). 
OC group showed good faecal quality (dry matter content shortly above 30%) over the 
whole test period whereas C group had remarkable variations around time of 
farrowing. Soft faeces were followed by hard faeces and dry matter content increased 
from 27% to 42% within three days in C group.  
 

Dietary fibre is an important issue in sow nutrition. On the one hand sows 
should be fed a high fibre diet during gestation in order to prevent excessive weight 
gain and improve satiety and behaviour during this period of restricted feeding. On 
the other hand dietary fibre is important to maintain optimal digestion and faecal 
quality especially shortly before farrowing. Constipation is said to be one risk factor 
for MMA syndrome (mastitis-metritis-agalactia complex). But also soft faeces are of 
disadvantage as cleanness of animals and lots are considered as important 
criterion in prevention of MMA. 

Fibre quality is as important as crude fibre content. Selection of optimal fibre 
components is not easy because raw materials are often contaminated with 
mycotoxins or may affect the animal’s mineral balance. Therefore lignocellulose 
products made of fresh wood are frequently used in gestation diets. Advantages of 
these products are their defined and high content of crude fibre, their hygienic 
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quality and the fact that they do not influence mineral balance. Disadvantage of 
“first-generation” lignocellulose products is that they are basing on non-fermentable 
dietary fibre but do not contain fermentable fibre components.  

Aim of the presented investigation was to test the influence of a new 
lignocellulose product which contains fermentable as well as non-fermentable 
dietary fibre on MMA-symptoms, development of piglets from birth till weaning and 
on faecal quality of sows. The feeding trial was performed in a Romanian pig farm 
with evident MMA problems.  
 

Materials and methods 
 

The influence of a new lignocellulose product for fibre 
supplementation (OptiCell®, Agromed Austria GmbH) was tested in a feeding 
trial on 80 sows in a Romanian pig farm with evident MMA problems. The 
investigation was run with two groups (control group = C group and OptiCell® 
group = OC group) which were formed two weeks from the artificial 
insemination. Sows were individually weighed and groups of 10 were housed 
in pens. Some animals had to be excluded from the investigation as they got 
into estrus again. Data of 65 sows (31 of C group and 34 of OC group) was 
evaluated.  

Space allowance was 2m2 per sow and feeding space was 40cm per 
sow. Sows were fed a gestation feed (table 1) at a quantity of 2.2kg per day 
till the third month of gestation. Then feed quantity was increased to 3.5kg per 
day. At day 107 sows were moved to the farrowing house and feed quantity 
was reduced to 1.8kg per sow and day until two days to farrowing. 
After farrowing the animals received a lactation feed (table 1) at a quantity of 
5-6kg per sow and day depending on necessity. The concentration of the test 
substance was 3% in gestation diet and 0.5% in lactation diet. 

Sows were weighed three times during gestation at monthly intervals, 
when they were moved to the farrowing house and after weaning. At each 
time of weighing faeces samples were collected to analyze dry matter content.  
The sows’ body temperature was measured in the morning and evening 
starting when sows were brought to the farrowing house till three days post-
partum. On day 1 and 3 after farrowing mammary glands were checked and 
signs of mastitis and oedema were listed.  

The new-born piglets were marked and weighed individually. Piglets 
were weighed on day 1, 2 and 3 and at weaning. Losses were recorded till 
weaning.  
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Table 1 
Feed recipes 

 C group OC group 
 Gestation feed Lactation feed Gestation feed Lactation feed 
Corn 65.5 -   68.9 -   
Wheat -   63.8 -   66.18 
Soy meal -   10.0 6.0 10.0 
Sunflower meal 14.5 6.4 10.0 6.4 
Fishmeal -   3.0 -   3.0 
Fat -   2.5 -   2.5 
CaCO3 1.3 1.5 1.2 1.5 
Dicalcicphosphate 0.4 0.7 0.7 0.7 
Min-Vit-Premix 0.5 0.5 0.5 0.5 
Acidifier -   0.4 -   0.4 
Bioplus -   0.04 -   0.04 
Vitamin E -   0.025 -   0.025 
Lysine 0.25 0.5 0.2 0.5 
Methionine -   0.12 -   0.12 
Treonin -   0.08 -   0.08 
NaCl 0.5 0.5 0.5 0.5 
Wheat bran 10.0 10.0 5.0 7.0 
Alfalfa pellets 7.0 -   4.0 -   
OptiCell® -   -   3.0 0.5 
 

Results and discussions 
 

Sows of the OC group showed less MMA symptoms than animals of C 
group (table 2). Most notable was the difference in mammitis symptoms in C 
group and OC group (51.6% and 20.6% respectively). Animals of C group and 
OC group started the experiment showing the same dry matter content of 
faeces (40%). In OC group dry matter content of faeces was more or less 
stable at a level slightly above 30% over the whole test period whereas 
considerable variations were revealed in C group (table 3, picture 1). Animals 
of C group had rather soft faeces (dry matter 27%) before farrowing which 
was followed by hard faeces (dry matter 42%) three days later. Reproduction 
performance was better for OC group (table 4, picture 2). OC group revealed 
more live born piglets per sow (11 vs. 10.2) and more weaned piglets (8.2 vs. 
7.7). Average daily weight gain was higher for OC piglets (163.8g vs. 155g). 
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Table 2 
MMA symptoms 

 C group OC group 
 Total % Total % 
Number of animals 31    100      34    100      
Animals with MMA symptoms 29    93.55 30    88.23 
Rectal temperature >39.4°C 24    77.42 27    79.41 
Mammitis 16    51.61 7    20.59 
Agalactia 9    29.03 7    20.59 

 
Table 3 

Dry matter content of faeces 

 C group OC group 
Gestation 1 40.01 40.25 
Gestation 2 33.74 32.90 
Gestation 3 33.02 34.74 
Before farrowing 27.09 31.46 
3 days after farrowing 42.53 33.27 
At weaning 31.39 33.97 
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Picture 1. Dry matter content of the sow’s faeces during test period       
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Table 4 
Development of piglets from birth till weaning 

 C group OC group 
Piglets per sow   
Live-born 10.2    11.0    
Weaned 7.7    8.2    
Average weight of piglets (kg)   
At birth 1.58  1.49  
At weaning 5.91  6.08  
Average daily weight gain (g) 154.95  163.82  
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Picture 2. Average daily weight gain of piglets from birth till weaning 

 
 

Frequency of MMA symptoms varies greatly within herds; frequency of 
5-30% is within the usual range. The presented study was conducted in a pig 
farm with evident MMA problems therefore hardly any animal was free of 
symptoms. 

Problems associated with MMA are higher losses of piglets and sows, 
less weight gain of piglets till weaning, fertility problems such as anoestrus, 
late oestrus or return to oestrus, abortion or smaller litters. Consequently 

+5.7% 
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MMA results in reduced reproduction performance. MMA has multi-factorial 
etiologies. LPS (lipopolysaccharides) endotoxins which are part of the cell-
wall of gram-negative bacteria play an important role. Bacterial endotoxins 
can be absorbed from the uterus, mammary glands, urinary tract or gut and 
lead to endotoxemia. Prophylactic strategy includes dietetic means to avoid 
constipation and overweight, acidification of urine as well as maintenance of 
good hygiene of feed and pens.  

A high content of crude fibre is considered desirable for gestation feed 
for following reasons: Overweight and constipation especially within the last 
days before farrowing should be avoided as these are risk factors for MMA 
and infertility problems. It is proved that incidence of agalactia is lower for 
sows fed a high-fibre/low-energy diet whereas piglet performance does not 
seem to be affected (GÖRANSSON, 1989).  

A diet high in crude fibre should improve satiety and reduce 
aggression and stereotypes. The positive effect on the animals` welfare 
resulted in a regulation by law in Germany which defines the required 
minimum content of crude fibre in gestation feed (Bundesgesetzblatt der 
Bundesrepublik Deutschland, 2006). BERGERON et al. (2000) showed that 
high-fibre diets served in two meals daily reduced stereotypic behaviour in 
sows. Even better effects were achieved with ad libitum feeding. Another 
investigation with a high-fibre diet using soybean hulls performed by HOLT et 
al. (2006) did not enhance animal welfare nor did it improve reproductive 
performance. The contradictory results of the mentioned investigations could 
probably be caused by different types of fibre. Fermentable and non-
fermentable dietary fibre has different modes of action and complements each 
other (GOVERS et al., 1999). For maintenance of intestinal balance a 
combination of fermentable and non-fermentable dietary fibre is of 
importance. Recent studies proved that lignin is a pre-cursor for mammalian 
lignans like enterolacton and enterodiol which are able to modify endogenous 
oestrogen effects (BEGUM et al., 2004). A lot of further research work has to 
be done in future to reveal influences of fibre components on animal 
metabolism.  

To provide the required fibre concentration the application of sugar 
beet pulp is very common. Sugar beet pulp is high in fermentable dietary fibre. 
It results in moist and greasy faeces which are on the one hand of advantage 
to avoid constipation but can lead to hygienic problems. Furthermore sugar 
beet pulp has an undesirable influence on urine pH (STEFFENS, 2005). An 
increased urine pH is a risk factor for infections of the urinary tract and 
therefore for MMA. Several investigations were performed using high 
concentrations of sugar beet pulp. VAN DER PEET-SCHWERING et al. 
(2004) did not reveal negative effects on reproductive performance of sows 
over three reproduction cycles with ad lib. feeding of a diet high in sugar beet 
pulp. In another investigation increasing amounts of fermentable non-starch 
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polysaccharides from sugar beet pulp resulted in decreased physical activity 
and heat production and consequently led to an energy saving effect (RIJNEN 
et al., 2003).  

Other possible fibre sources are wheat bran, alfalfa meal or soybean 
hulls having in common the risk of possible mycotoxin contamination. 
Recently products containing lignocellulose proved successful as crude fibre 
supplements in animal nutrition. Lignocellulose is lignified cellulose and 
hemicelluloses - which means lignified plant material. Commercially available 
lignocellulose products for fibre supplementation are made of fresh wood. The 
advantages of these products are: They have a standardized amount of crude 
fibre, they do not influence the animal’s mineral balance, and they are free of 
mycotoxins and run through several steps of thermal sanitation during 
production process.  

The presented study was performed with a new lignocellulose product 
(OptiCell®, Agromed Austria GmbH) containing defined amounts of 
fermentable and non-fermentable dietary fibre. The product had been tested 
in several field studies in weaning pigs, fattening pigs, broilers and rabbits at 
different concentrations showing improvement in performance and gut health 
(NEUFELD AND LEIBETSEDER, 2008). Animals had well-formed faeces 
without signs of diarrhoea or constipation. In one feeding trial with fattening 
pigs a positive influence on animal behaviour was clearly notable (NEUFELD 
AND LEIBETSEDER, 2006).  

To evaluate the effects of high-fibre diets in sows (but also in any 
other animal species) and to compare results of different studies not only the 
content of crude fibre but also the levels of ADL (acid detergent lignin), ADF 
(acid detergent fibre), NDF (neutral detergent fibre) and TDF (total dietary 
fibre) as well as mycotoxin contamination have to be kept in mind. 
 

Conclusions 
 

The application of the lignocellulose product OptiCell® (Agromed 
Austria GmbH) showed positive influence on MMA symptoms, reproductive 
performance and faecal quality in a feeding trial on a pig farm with evident 
MMA problems in Romania.  
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