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The growth-stimulating factor for Treponema phagedenis from bovine digital
dermatitis lesions
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1 Treponema phagedenis

Papilloumatous Digital Dermatitis (PDD) is a bacterial infectious disease
inflaming the skin of the hoof in dairy cattle. Treponema phagedenis is the most predominant
bacterium in BDD lesions despite its fastidious requirements. Cell-free supernatant (CFS) of
Falsiporphyromonas endometrii, Porphyromonas levii, and Fusobacterium necrophorum subsp.
funduliforme predominantly isolated from PDD lesions had a growth-stimulating effect on T.
phagedenis. Butyric acid was detected at high concentration in CFS of these three BDD-associated

bacteria, and the growth of T. phagedenis was significantly promoted by butyric acid i
supplementation. These results suggest that there are metabolic interactions between T. phagedenis

and PDD-associated bacteria.
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* Figure 1.

isolated bacteria on the growth of T. phagedenis.

* Effect of cell-free supernatants (CFSs) from predominantly

Stimulatory effects of CFSs on the growth of T phagedenis
strain YG3903R (M) were compare with BDD broth as control (7).
The optical density was measured at ODss, on three days of culture.
Bacterial strains are indicated as HD36, HS87, HS8S;
Falsiporphyromonas endometrii, HS11-12; Porphyromonas levii,
HSF31, HDF1; Fusobacterium necrophorum, HSF34; Fusobacterium
valium, HSB1, HSB2: Bacteroides pyogenes, HSP1; Prevorella

: AP N N PN
F W \gg" & \gg" & & @ heparinolytica. Data are expressed as mean + SEM (n=3); * p <0.05
and ** p <0.01.

PDD-associated bacteria strain
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Figure 2.
= OD 550nm o . .
-.a- Log,, CFU/ml }___% * Kinetics of F. endomeirii growth and the growth-promoting effect of

its cell-free supernatant (CFS) on I phagedenis.
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14 terms of optical density at 550 nm (black bar). Data are expressed as
0 L o mean = SEM (n=3); * p <0.05 and ** p <0.01.

Cultivation time (h)

Falsiporphyromonas endometrii strain HD36 was cultured
continuously for 96 h. The standard growth curve based on the colony
forming unit count log,, CFU/ml is indicated (). Samples of HD36
CFS were collected at 9-time pomts (0-96 h). The CFS growth-

stimulating effect on T phagedenis strain YG3903R was measured n
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Table 1. The concentration of PDD co-dominant bacterial short-chain fatty acid in CFS.
Short chain fatty acid (mM)

Bacteria Strain Butyric acid  Isobutyric acid Propionic acid  Citric acid
F. endometrii HD36 45.4 125 7.79 1.04
P. levii HS11-12 38.6 10.21 7.08 0.52
F. necrophorum subsp. funduliforme HDF1 49.94 1.13 2.83 0.52
B. pyogenes HSB1 114 114 1.04 0.71
R A )5 B Figure 3.
5 —a—Butyric acid . Growth-stimulating effects of short-chain
~e—Isobutyric acid P fatty acid solutions.
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Stimulatory effects were determined by
measuring the OD550 of T. phagedenis strain
YG3903R (A) and CHY (B) supplemented
with butyric acid (), isobutyric acid (@),
and propionic acid (A). Data are expressed
asmean = SEM (n=3); * p <0.05 and ** p
<0.01.
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