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CALSPORIN® Complements BMD® (25 g/ton) in Broiler Feeds

Bacitracin methylene disaliscylate (BMD®; Alpharma), one 
of the most widely used growth-promoting antibiotics for 
broiler chickens in the U.S., can lower the numbers of Gram-
positive beneficial bacteria such as Lactobacillus as well as the 
targeted Gram-positive pathogen Clostridum in the intestinal 
tract. CALSPORIN® (Bacillus subtilis C-3102 spores; Calpis 
Co. Ltd, Japan), on the other hand, which has been shown to 
have body weight and feed conversion ratio improving benefits 
equivalent to BMD® (Hooge et al., 2004; JAPR 13:222-228), 
enhances the proliferation of lactobacilli. Therefore, BMD® and 
CALSPORIN® together were hypothesized to support intestinal 
microflora balance and broiler live performance in a mutually 
beneficial way. 

Broiler Pen Trials in 2007. To test this hypothesis, 
3 consecutive litter pen trials (3 cycles) were carried out at 
Virginia Diversified Research Corp. from January-June 2007 
with straight-run Ross x Cobb SF5 broiler chicks from a 
commercial integrator’s hatchery to evaluate 0 to 42 day live 
performance and intestinal microbial parameters using 3 dietary 
treatments. The 3-phase diets consisted of either: 1) negative 
control (i.e., no antibiotic or direct-fed microbial) basal diets, 
2) basal diets plus BMD® 50 g/ton, or 3) basal diets plus BMD® 
25 g/ton and CALSPORIN® 1x level (3 x 105 cfu/g feed). There 
were 8 replicate pens, initially stocked with 30 chicks each, per 
treatment (2 males and 2 females near average weight per pen 
were used for the Salmonella carcass rinse test). Built-up litter 
(infected with salmonella from the 1st cycle) was used in the 
2nd and 3rd cycles with fresh litter added as needed to keep the 
bedding in good condition. No coccidiostat or cocci-vaccine was 
used, but litter condition was carefully managed and there were 
no overt signs of coccidiosis. 

   

Subject: CALSPORIN®+BMD®

Study:  CALSPORIN/BMD effects in 
Broiler Feeds

Resource: Hooge et al., 2004; JAPR 
13:222-228

Dates: October - December 2006

Summary: This study compares the use 
of CALSPORIN with BMD, BMD 
alone, and a control group
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Salmonella enteritica serovar Typhimurium var. Copenhagen (identification by NVSL, Ames, IA) from a broiler 
processing plant in Rockingham County, Virginia was used to inoculate chicks at 10 days of age through the 
feed (consumed for 8 hours) after a 6-hour fast. Lab analysis of the challenge feed slurry (wet mix) revealed 
that it had a moisture content of 57.50%, total coliform bacteria 120,000,000 per g on an “as received” moisture 
basis or 282,000,000 per g on a “dry matter” basis, total salmonella 1,970,000 per g “as received” moisture 
basis or 4,630,000 per g on a “dry matter” basis.  This constituted a heavy challenge of salmonella to the 
10-day-old birds.

Broiler Performance and Pathogen Counts. Broiler live performance results for each of the 3 cycles and 
overall for combined cycles 1-3 are presented in Table 1. Significant improvements in 42-day body weight 
were found in the 2nd and 3rd cycles for broilers fed BMD® (25 g/ton) + CALSPORIN® diets compared to the 
negative control diets. The combined body weight average showed +0.02 lb (nonsignificant) improvement for 
the BMD® (25 g/ton) + CALSPORIN® treatment vs the BMD® (50 g/ton) treatment. The feed conversion ratio 
was significantly improved in the 2nd and 3rd cycles, and tended to be improved in combined cycles (P = 0.06), 
by BMD® (50 g/ton) and the BMD® (25 g/ton) + CALSPORIN® treatments compared to results for the negative 
control treatment. Mortality adjusted feed conversion ratio was significantly improved in the 2nd and 3rd cycles 
by the BMD® (50 g/ton) or the BMD® (25 g/ton) + CALSPORIN® treatments, and by the BMD® (50 g/ton) 
treatment overall, compared to negative control results in respective trials. Mortality was not signifi-cantly 
affected by dietary treatment; however, for combined cycles the BMD® (25 g/ton) + CALSPORIN® treatment 
group had 1.39% mortality vs 2.36% for each of the other 2 treatment groups. Overall, Clostridium perfringens 
counts in fresh fecal samples were significantly lower in the BMD® (50 g/ton) and the BMD® (25 g/ton) + 
CALSPORIN® treatments than in the negative control. Dietary treatment did not affect Salmonella typhimurium 
counts by whole carcass rinse and assay. 

Table 1. Results of the 3-cycles of broiler production using experimental diets and heavy 
               Salmonella typhimurium (Copenhagen) challenge (108 CFU/g feed at 10 days old) 
               in the 1st cycle.
________________________________________________________________________
                                                  Negative     Bacitracin-MD         Bacitracin-MD 25 g/ton
                                                  Control            50 g/ton               + CALSPORIN® 1x dose
________________________________________________________________________
Trial 1 (1st Cycle; Inoculated)                                                                                                            
Body weight, lb                          5.369                5.462                    5.533                NS1
Feed conversion ratio                 2.105                2.000                    2.020                NS
Mort.-adj. feed conversion         2.077                1.967                    2.005                NS
Mortality, %                               2.50                  3.33                      2.50                  NS
Clostridium p., CFU/g feces3    
   Dectected and “0” values        1.67                  0.62                      0.29               P = 0.07
   Detected (nonzero) values       2.67 (5/8)         2.48 (2/8)             2.34 (1/8)      P = 0.84
Carcass rinse ST, CFU/mL5       523                   799                       556                   NS



C a s e  S t u d y

w w w . q t i t e c h . c o m / c a s e  s t u d i e s

Q T I  A n i m a l  H e a l t h

www.qtitech.com • 847-649-9300

          
Trial 2 (2nd Cycle)
Body weight, lb                4.540b  4.759ab  4.778a  P < 0.05
Feed conversion ratio                  2.013a   1.869b  1.873b  P < 0.01
Mort.-adj. feed conversion         1.992a   1.860b  1.866b  P < 0.001
Mortality, %                                3.33    2.50    1.25   NS
Clostridium p., CFU/g feces3     
   Detected and “0” values          0.60    ND2   0.57   NS
   Detected (nonzero) values       2.41 (2/8)   ND  (0/8)  2.29 (2/8)       P = 0.49
Carcass rinse ST, CFU/mL5       66                12   65   NS

Trial 3 (3rd Cycle)
Body weight, lb                          4.397b  4.695a   4.702a   P < 0.01
Feed conversion ratio                 1.742a    1.662b  1.676b  P < 0.05
Mort.-adj. feed conversion         1.740a    1.658b  1.676b  P = 0.01
Mortality, %                               1.25      1.25  0.42  NS
Clostridium p., CFU/g feces3    
    Detected and “0” values         2.41a      0.29b  NDb  P < 0.01   
    Detected (nonzero) values      3.86 (5/8)   2.31 (1/8)  ND (0/8) P = 0.52
Carcass rinse ST, CFU/mL5       51   31  18   NS

Combined (Cycles 1-3)
Body weight, lb                          4.769    4.972  5.004  P = 0.13
Feed conversion ratio                 1.953   1.843  1.857    P = 0.06
Mort.-adj. feed conversion         1.936a    1.828b  1.849ab  P = 0.05
Mortality, %                                2.359    2.361   1.388  NS
Clostridium p., CFU/g feces3   
    Detected and “0” values         1.56a (4/8)   0.30b (1/8)  0.30b (1/8) P = 0.001
     Detected (nonzero) values     3.12 (12/24)   2.42 (3/24)  2.31 (3/24)  P = 0.48
Carcass rinse ST, CFU/mL5        216    280  213  NS
________________________________________________________________________
   1 NS is not significant; P > 0.20.  
   2 ND is none detected (i.e., < 2.30 log10 CFU/g, the detection limit).
   3  Clostridium perfringens, log10 CFU/g feces, with “none detected” values assigned “0”
       for statistical analysis or, by a second method, based on “detected” or nonzero values only.
   5ST is Salmonella typhimurium (Copenhagen).
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Economic Analysis.  Mean values for body weight, feed conversion ratio, and livability
based on combined trials have been used below to show benefit:cost ratio for 1 million chicks placed.
    Negative  BMD   BMD 25 g/ton +
    Control  50 g/ton1  CALSPORIN 1x
Chicks placed    1,000,000  1,000,000   1,000,000
Body weight, lb            4.769     4.9722   5.0042
Livability, %          97.64     97.64     98.61
Feed conversion ratio   1.953     1.843     1.857

Total liveweight, lb   4,656,499  4,854,611  4,934,544
Feed cost, $/ton  300.00   302.50   302.50
Total feed, lb     9,094,143   8,947,048  9,163,449
Total feed expense, $  1,364,121  1,353,241  1,385,971
Chicken live value, $/lb  0.45      0.45    0.45
Total live value, $     2,095,424  2,184,574   2,220,545
Net: live value – feed, $ 731,303  831,333  834,573
Diff. from Neg Contol, $ 0   100,030  103,270
Diff. from BMD 50 g/ton, $ -100,030  0   3,239
Total cost of additive, $  0     11,184   11,454
Benefit:cost ratio    0    8.94:1    9.02:1
______________
1 Costs of the BMD® (50 g/ton) and BMD® (25 g/ton) + CALSPORIN® were the same.
2  Unusually large improvements in BW and FCR with additive treatments were apparently due to lack of 

coccidiostats or coccidial vaccine (adding litter only).
 

Conclusion. For 3 cycles combined, the BMD® (25 g/ton) + CALSPORIN® treatment improved body weight 
and livability to a greater extent than the BMD® (50 g/ton) treatment when each was compared with negative 
control results. The feed conversion ratio was slightly higher in the combination treatment with half level of 
antibiotic plus CALSPORIN® vs full level of antibiotic, but the combination treatment had the best profitability.  
The average counts of Clostridium perfringens in feces (using all observations, both detected and “0” values 
for statistical analyses) were decreased by either the BMD (50 g/ton) or combination treatments compared to 
negative control treatment in the 3rd cycle and overall, with a trend toward lower levels in the 1st cycle 
(P = 0.07). The economics favored the combination treatment due to greater body weight and better livability; 
therefore, it is the preferred and recommended treatment for broiler production based on these trial results.


