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METHOD FOR ELIMINATING STAPHYLOCOCCUS AUREUS, NOVEL
MICROORGANISM OF GENUS BRACHYBACTERIUM, AND CARE GARMENT,
CARE SHEET OR CARE BEDCLOTHES, EACH BEING IMMOBILIZED WITH

. MICROORGANISM OF GENUS BRACHYBACTERIUM

'Y
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ﬁACKGROUND OF THE iNVENTION
1. Field 6f the Inventioﬁ:
| The :present invention relates to a method  for
eliminating'Staphylococcus_aureds, a-novel.microo:ganisnlof
10 the genﬁs Brachybacterium, and a cére'garment, a care sheet
| or care bedclothes, each being? immobilized with a
'-micrporganiém oflgenus'Brachybacterium.
2..Dés¢ription of the Related Art:
| The followiﬁg bacteria of the .genus Brachybacterium are
15 -currenﬁly known. . |
'.Brachybacterium conglomeratum
Brachybacterium féecium-
- Brachybacterium nesferenkovii 
Braéhjbacterium paraconglomeratum_
20 . | Brachybacterium rham#bsum
However,absolutelfnoinvestigationhasbeendoneabout
the industrial appliqabiiity of these bacteria of the génus

 Brachybacterium. .

25 : - SUMMARY OF THE INVENTION
Therefore, the inventors of the present invention made

investigations. about the genus Brachybacterium. As aresult p



10

15

20

25

it has been found that Brachybacterium species have an

~anti-microbial activity against Staphylococcus aureus.

Based on this finding, it is a first object of the

invention to provide a method for eliminating Staphylococcus

_aure_us by using Brachybacterium species.

Further, the inventors made additional investigations

to find a novel useful bacterial strain belonging to the genus -

Br'achyb'alcterium. fhe inventors have successfully separated
a bacterial strain with ..an_ anti-bacterial function against
Staphyloéoccus_ aureus, like other bacteria of ‘the. §enué
Brachyba ct e.ri um . |

Thetefore; it is a secbnd object of the invention to
provide a novél microorganism of the genus Brachybacterium.

It is a third object of the invention to provide a care .
garment, a 'care_ sheet or care bedclothes, ééch being
'immobililzed' | with a -microc.Jrganism of the 'genus

Brachybacterium.

BRiEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a fiqgure tepresenting amicroscopic photograph

of the morphology of a novel microorganism of the invention

4 hours after cultivation;

Fig. 2 is a figure representing a microscopic photograph
of the morphology of a novel microorganism of the invention

24 hours after cultivation; and
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Fig. 3 is a cross-sectional view of a type of a bedcloth

in a preferable embodiment df the invention.

DETAILED DESCRIPTION OF THE INVENTION

The above objects can be attained by the following

“constructions (1) and (3).

(1) A method for eliminating Staphylococcus aureus,

comprising inoculating a. microorganism of the genus

. Brachybacterium to Staphylococcus aureus to eliminate

_Staphylodoccus aureus.

(2) A novel  microorganism - with =~ the following

-bacterioloQi_dal profiles, the microorganism belonging to the

genus Brachybacterium:

1. Morphdlogyé ' - Polymorphic bacillus (see
' o Figé. 1 and 2) |
2. Gram staining: B + |
3. Spore: o -
4. Mobility= _ o -
5. Oxygen-behaviof:_ o Aerobic
6. Oxidase: : - |
7. Catalase: ' +
8. Color of colony: Yellowish
9,.Acid'fastness: | -_ -

10. R@d—cbccﬁs cycleé o+ (Seé'Figs. 1 and 2)



11.

12.

13.

14.

15.
16,

17.

18.

19.‘

20.

21.

22.

23,

Elongation of peripheral

cells around colony:

Diamino acid in cell wall:

Glycolyl test:

Arabinogalactah,polymer

in cell wall:

Mycolic acid:

Quinone series:

GC content in bacterial

DNA (determined by HPLC) s
Reduction of nitrate:
Deﬁitr§gén reaction:
Methyl red test:

V-P Réactibn:

Indole generation:

Hydrogen sulfide

generation:
In TSI agar:

In lead acetate

agar:

Meso-diaminopimelic acid

(estimated on the basis of

acid hydrolySates from all

cells)

(Acetyl type)

(Estimated on the basis

of acid hydrolysates from

all cells)

72 mol %

(Lead acetate test paper

‘was suspended fo:_the

-test;_with no addition of



lead acetate)
24. Starch hydrolysis:s | +

25. Utilization of citrate:

In Koser's culture
_medium: | |
In Christensen's -
cﬁlture medium:
26. Utilization of inbrganié
nitrogén source: .
For nitrate séit L -

For ammonium salt Slight

27. Formation of dye ' + (Yellowish)
28. Urease A -
29. oxidase -

30. Ranée of growth (bouiilon
bfofh;waé used fotltest):
| pH (at an interval of From 6.0 to 10..0
0.5) | |
.Températufé (at an  From 9 to 42°C
 interval of 1°C)- | |

31. Formation of acid:

: b-A;abinoseé. -

L-Arabinose: +
_D-Xylpse: _ -+
D-Glucose: o o+



D-Mannoses .

- D=Fructose:

' p-Galactose:
Maltose:

'Sucroée:
Lactosez
Trehalose:
D-Sorbitol:
D-Manﬁitolé
Inositols

.Glycerins

.Staréhz
Melezitose:

'HD-Ribose="

'-32.'ForMatioﬁ of gas:
L-ArabinoSe:
D-Xyloée:

" p-Glucose:
D-Mannose:
D-Fructose:
D—Gélactose:
‘Maltose: |
Sﬁcrﬁsez.

"Lactose:

Trehalose:
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D-Sorbitol: ' -

D-Mannitol: -
Iﬂositol: -
Glycerin: - -
Starch: - -

(3) A care garment, a care sheet and or bedclothes, each
being immobilized with a microorganism of the genus
Brachybacterium.

The tests of the bacteriological properties of the novel

‘Brachybacterium species' and their classification were

carried out according to the descriptions of the following

references.

(1) InternafionélJburnaISystematicBaCteriblogy,Vol.38;

pp. 45-48 (1988).

(2) InternationalJburnalSystematicBacteriology,Vol.42,

'(3) InternationalJburnalSystématicBacteriplogy,Vol.46,

 pp. 81-87 (1996).

(4) internationalJburnalSystematicBactériology,Vol.45,

" pp- 160-168 (1995).

Conséquently; the microorganism is identified as a

Brachybacterium species because the microorganism is a

~ Gram-positive bécillus_showing a polymorph with no'spore;

but the results of the analysis of the bacterial components



did not agree with any of the bacterial species described

in the references. Thus, the microorganism is confirmed as

- a novel bacterium belonging to the genus Brachybacterium.

The bacterium is deposited as a bacterial strain AAA-a of

the genus Brachybacterium (Acéession No. FERM BP-6848)

deposited in the International_Dépdsitary'Authority for the

~ deposit of microorganism.

10.

11.

12.

Morphology:

Gram staining:
Sporeﬁ

Mobility:

Oxygen behaﬁior:_.
Oxidase: |

Catalase:

_Coloriof_colohyz

. Acid fastness:

Rod-coccus cycle:
Eldngatidn of peripheral
éells aroﬁnd'colonyz

Diamino acid in cell wall:

Polymorphic bacillus (see
Figs. 1 and 2)

+

Aerobic

+

Yellowish .

.+ (See Figs. 1 and 2)

-Meso-diaminopimelic acid

(estimated on _thé basis of

' acid hydrolysates fromall

cells)
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14.

15.
16.

17.

18.
19.
' 20.
21.

22.

23.

24.

Glycolyl test:

Arabinogalactan polymer in

“cell wall:

Mycolic acid:

Quinone series:
GC content in bacterj_al DNA
(determined by HPLC):

.Reduction of nitrate:

Denitrogen reaction:

'Methyl red test:

V-P Reactioné

Indole géneratioﬁé

Hydrogen sulfide

generation: | |
In TSI agar:

" In lead'acétate agar:

- Starch hydrolyéis='.

25._Utilization of citrate:

In Koser's culture

~ medium:

- (Acetyl type)
- (Estimated on the basis

of acid hydrolysates from

all cells)

(Lead acetate test paper

ﬁas  suspended for the

test, with no addition of

lead acetate)

+



26.

27.
28.
29.

30.

31.

In Christensen’s

culture medium:

Utilization of inorganic

nitrogen source:

For.nitrate'saltz

For ammonium salts

Formation of dye:

Urease:

Oxidase:

Range'of growth”(bouillqh

'broth was used for test).:

PH (at an interval

of 0.5):

Témperature (at an

interval of 1°C):
Formation of acid:
D—Afabinose:
L-Arabinose:
D-XyloSé:'
IID-Glucose:
‘D-Mannose:
-b;Fruétosé=
D-Gélactosé:'
Méltqsé:

Sucrose:

10

Slight
+ (Yellowish)

From 6.0 to 10.0

From 9 to 42°C



Lactose:
Trehalose:
D—Sprbitdl:
D-Mannitol:
Inositol:
_Glycerin:f
Starch:
‘Melezitose:

D-Ribose:

32. Formation of gas:

_L-Arabihdsé:
' D-Xylose:
D—Glﬁcose:
D-Mannose:
D-Fructose:
D-Galacféseé
Maltose:
Sucrose:.
Léctose;;
Tréhaldse:
'D-Sorbitoi?
D-Mannitol:
Inositol:
_Gljcériﬁ:

Starch:

11
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The'bactérial properties of the novel microorganism.of

~ the genus Braéhybacte:ium are described below.

The novel microorgaﬂism of the in#eﬁtion can grow*ﬁell
in any of general nutrient culture media.

The microorganism is.cultured preferably at about 5 to
30°C, and most preférably at ébout 18 to 27°C,'so.that.the.
micrborganiém grows very well.

The morphoiog’ical préperﬁies of the novel microorganism
of the invention are as follows.

(1) Cell ﬁo:phology ahd'size:
1;1. Culturing in bouillon agar culture medium:

Short baéillus,lpdlymorphic, of a size of 1.2.to 1.4 x
1.5 to 1.9 micrbns, when the bacterium is cultured at 30°C
for 6 hours; and

Coécobacillus of & s.ize ofl.2to1l.4 >é_1 .2 to1.5microns ’ |
wheh the bacterium is cultured at 30°C for 24 hours.

1-2. Culturing in bouillon liguid cuitﬁre medium:
.' , Cocéobacillué of asizeof 1_.0 tol.2x1.3to01.4 ﬁ-licro'ns,

when the_bécterium is cultured at.30°c for 24 hours.

(2) Pélymdrphic cell property

Polymorphic property with rod-coccus cycle under
obsérﬁation_(see Figs.ll and 2).
(3) No mobility found.

(4) No spore formation observed.

C12
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The properties of the novel microorganism according to

‘the invention under culture in individual culture media are

as follows.

(1) Culturing in bouillon agar plate culture medium:
Smooth and glossy colonies with .periphery_ undér

observation. |

Yellowish colony dyés generated under observation.

'(2) Culturing ih_bouillon liquid culture medium:

Growing bacte_ﬁia ‘with precipitates in the overall
culture medium under observatioﬁ}
No surface film.generafed under observation}
(3) Culturing by using bouillon.gelatin puncture:
. Bacterial growth in the'upper culture medium, but no
liquefaction_qbsérved.
(4) Culturing in litmus milk:

Growing bacteria observed in the overall culture medium,

with no soliidification or 1iquefaction qbserved.

The formatiOn of aéid was observed in a slight degree.
The novel microofganism accdrding'to ﬁhe invenfiqn
dispersed ih wafer_or liquid culture media can be used in
diépersionétatésforvarioususes,butpreferébly,theh@vel
miéroorganism is used in:the forﬁ_of5a carrier-immobilized

microorganism group prepa:ed by immobilizing a group of the

microorganism on a carrier for easy handling.

13
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Preferably, the carrier for immobilizing a group of the

' _microorganism thereon has a larger retention volume of the

microorganism and readily promotes the activation of the

microorganism.

- As the carrier, preferably, use is made of rocks (for
example, pearlite and'diatomaceousﬂearth) or ground rocks,
pebble, sand, plaStios,.ceramics (for,example, alumina,]-
silica, natural:zeolite, and synthetic zeolite), or talc;

specifically, use is preferably made of poro'us materials with

- continuous air pores, such as porous ceramics and porous

plastics. Preference is given for example to a microfine
powder (Pearlite as a .trade name) capable of exerting a
property to grow bacteria, which is prepare'd by keeping ground
pearlite at a hlgh temperature and a high pressure to
thermally treat the pearl:Lte and subsequently reducing the
pressure rapidly.. Preferably, the pore size of such po‘rous.
materials is about 2 to 10 I . | _The form_ of such carrier (form) '
is any of mass, granu_le, powder, fine powder ‘ .plat_e mater'ial
or needle-like material but preferably, the formis a powdery
granule of an average part:.cle size of 2 mm or less, and

partlcularly about 50 pm to 1 mm. .If. necessary, such_

carrler-lmmobl_llzed mlcroorganlsm group may satisfactorily

be placed in a container with good water permeability or air

permeability, including cloths or:nets.-

14



10

15

20

25

As the carrier, us.e may he made of a woven fabric or
non-woven fabric in the form of ribbon or sheet,
Satisfactci‘ily. | . |

‘The Brachybacterium :5pecies - including the. noﬁrel
microorganism can be immobilized on a garment made of a cloth
or paper. The cloth—made garment is made of a woven fabric

or non-woven faer.c (sometimes referred to as carrier

_ 'hereinafter) _ The material includes natural fibers such as

. cotton and 1:|.nen or synthetJ.c flbers such as nylon,

pOl_ypropylene or polyester; a cloth made of a woven fabric

' or non-woven fabric or paper is used as the base material.

As described above, the Brachybacterium species is

immobilized on the cloth. The Brachybacterium species is

-'partlally immobilized thereon- otherw:.se, ribbons made of

the Brachybacterlum spec:.es 1mmob:|.lJ.zed cloth or paper are

- structurally stltched or attached on a garment.

As a partial material of the cloth composing the 'garme'nt-,

a fiber prefe_rably mixed internally with an oxide ceramics

‘particlewitha far infrared light-emitting property is used.
-For use herein, the infrared light-emitting oxide ceramics
includes a clay sintered after 'addi'tion of M metal .oxides

such as titanium ox:Lde, zirconium ox:.de and tJ.n oxide; the -

ox1de ceramics spe_clflca_lly 1ncludes ZrO,-Sloz-based
ceramics, . A'lz()-_,,-'si'oz-based_ _ceramics,-_ .T102-Cr203'-based'

ceramics, Alz_os-('s'i, Ti)C,~based ceramics, and (Al,  Fe, _B,"

15
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Cr),0,-Si0,-(alkalimetal or alkaline earth metal)oxide-based

. ceramics.

Herein, the oxide ceramics has a far infrared light-

emitting property emitting an eléctromagn_etic wave whose

‘wavelength peak is 8 to 14 um corresponding to the infrared

light absorption wévelength in humans, when the oxide

ceramics is heated at 35.5 to 36.5°C subs'tantially equal to

the human body temperature.

. Also, the Brachybacterium species including the novel

microbrganism may be inmdbilized on a sheet made of a cloth

or paper. As the sheet made of a cloth, use is made of a woven

fabric or non-woven fabric (sometimes referred_ to as carrier
hereinbelow, too). | |

'So as to inunobilize é group of the mi.croo"rg,anism on such
carrier, a dispe;'sio'n of a group of the_. microorganism
ac;cording to the inventioh ('sémetimés abbreviated as
microorgénism group hereinaftei') is mixed with_ the carrier,
and the resulting mixture is dried; 'othefwise,. the

microorganism group is 'satisfactorily cultured directly in

the carrier.

The amount of the microorganism g'rbup ‘immobilized on the

carrier differs,. depending on the conditions for

- immobilization, but the amount 'is_preferably from 5 cells to

200 hundred million éells/cm’, and more preferably lfrom.. 10.

bodies to 100 hundred million cells/cm’.

16
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The carrier-immobilized microorganism group of the _

invention effectively exerts an anti-bacterial activity
~against Staphyl_ococcus aureus to eliminate the bacterium.

Furthermore, it is verified that the novel microorganism of

the'i_nvention exhibits a d_ebdorizing effect when used in pig
farms and public lavatories. |

The Brachybacterium _species-&mmobilized garment .- 6r
sheet of the inventién uhdoubted_ly exert.s an effect of
preVentiﬁg.bedsore from patients under long-term treatment.
Furthermore ' i:he deodorizing effect has also been donfifme_'d.

F'urth'er, ‘the novel microdrganism hals been confirmed to
be safe at oral dosing teéts in mice. The above effect
demonstrates that the Bz‘ach_ybacterium species-—imniobilized
garment or sheét can be .use.d as a care garm_ent. or a care sheet.
The cai‘e Sheet c.an b__é used as it is or és’a s'he'_et_ with ornaments

attached thereon. The sheet is also used in bedclothes r

" where the sheet is filled inside.

The invention will now be described in a preferable

' bedclothes embodiment in detail. In the following

'description, "a thick bedspread is 'iillu.si:rated but the

invention is not limited to the embodiment.
Fig. 3 depic'ts a croés_—sectional .viev}' of a ﬁhick
bedspread 1 in a preferred embddiment of'the_inveﬁtion.
Th_e fhick bedspread 1 cbmprises an inner céttoﬁ filling

2 coveredlwith a fabric cover-up 3; in the cotton filling

17
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2, a .Brachy.bac‘t'eri.um species-imobiliéed sheet 4 is embedded
and arranged, prefe_rabl'y. together with a far infrared
light-emitting substance-immobili_zed sheet 5; and J.n the
cotton filling 2, both of the sheets 4 and 5 elongate in its
entirety.“

'As the inner cottori f illing 2, use cah preferably be made
of general cotton, v.:ooll, floss silk, camel, or chemical fibers
such-as polyester or rayoh.

The fabric cover-up 3 is preferably made of a general

"cloth prepared b.y using cotton, wool, silk or synthetic fibers

- such as polyester or rayon. .

The Brachybacterium species;imobilized sheet 4

essent:.ally comprJ.ses natural flbers such as cotton and linen

~and synthetlc fibers such as nylon , polypropylene and
: polyester to prepare a cloth or sheet in the form of a woven

fabric or non-woven faer._c, or - comprises paper. The'

Brachybacte_rium species is immobilized on the cloth as
described aboﬁe..

' The far lnfrared llght—emlttlng substance-lmmoblllzed
sheet 5 comprlses a synthetlc fiber such as polyester or rayon,
where oxide ceramics particles with a far infrared
light-exlnitting. property.' are preferably mixed in the fiber.
Herein, use is made ‘of the far infrared ray-emJ.tt:Lng oxide
ceram:Lcs prepared by addlng M metal ox:Ldes such as tltanlum_

ox1de, z:.rcon:.um oxide and tin oxide to a -clay for sintering, -

18
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_s'pecifical.ly .inclu.ding Zr0,-Si0,~based ' ceramics, Al,O,-
Sio,-based cera_mics,' TiO,-Cr,0,-based ceramics, _Alzo,-(si,'.
Ti)C,-based ceramics, and (Al, Fe, B, cr) bs-SiO'z-(alkali "
metal or alkaline earth. metal)ox1de-based ceramics.
Hereln, the oxide ceramics has a far 1nfrared light-

em1tt1ng property em:.ttJ.ng electromagnetlc wave whose

'wavelength peak is 8 to 14 pun corresPOndJ.ng to the infrared

ray absorpt:.on wave length in humans when the oxide ceramlcs

is heated at 35.5 to 36.5°C substantlally equal to the human

- body temperature.

In the above embodiment, the Brachybacterium species and

| the far infrared light-emitting substance are independently
immobilized on different immobilizing sheets, but they are

- immobiiiz_ed on the same one immobilizing sheet. Still

furthermore, the Brachybacterium species and the far infrared

R -ray—emitting _ substahce niay satisfacto'rily be deposited

20

~directly on the inner cotton fJ.llJ.ng 2 or on the fabric

cover-up 3, with no use of any :unmoblllzJ.ng sheet. In

accordance W1th the J.nventJ.on, the fabrlc cover-up 3

J.mmoblllzlng thereon the Brachybacterlum species and the far

1nfrared ray—em:.ttlng substance is also represented by the

phrase fabric cover-up 3 comprising the Bra_chybacte_rlu_m_

species and the far infrared ray-emitting substance.

19
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- The invention is now described in detail with reference
to the following Examples.
Example 1:

First of all, a culture medium of the following

- composition was prepared.

Culture medium:

Peptone: ' 59
Meat extract: 54
Water: 1 . 500 ml

pH of culture medium: 6.8 = 0.2.

A bacterial strain AAA-a of the genus Brachybacterium ,

‘was inoculated in the culture medium of the above co'mposition,

for agitation culture at 30°C. When the bacteria reached a
log_arithmic phase, the culture medium was diluted with a
sterlllzed physiological saline solutJ.on to adjust the v:.able'

cell number to about 1 x 108 cells/ml; and the adjusted

- solution was dJ.rectly poured and 1nocu1ated on Staphylococcus :

- . aureus.  Then, halochromlsm was observed. The same

20

. 25

experlment was done on other Brachybacterlum species other

'than the aforementloned spec1es. In this case, halochromlsm

was also observed agalnst Staphylococcus aureus, although.
the functlon was poorer than that observed in the case of
the novel bacterial strain.

.Separately, the resulting adjusted solutio.n"was applied

to a centrifuge, to separate the bacteria; then, the bacteria

20
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were rinsed well and de’pos itedon a carrier to prepare a powder.

As the carrier, use was made of burned and ground diatomaceous

earth.

The powdery _bac':ter.ial strain ARA-a of the genus

Brachybacterium was poured on rotten whole sardine, which

was then stored at 25°C. Two hours after the storage, the

odor was checked. | The odor was apparently decreased. When
the bactel_:'i_al ‘strain AAA-a of the geﬁus. Brachybacterium was
poured on fresh sardine to be kept at 25°C under storage, no

putrefactive. odor was smelled éven 48 hours later.

. Separately, sardine stored at 25 °C as it was with no treatment

comprising pouring the bacterial strain AAA-a of the genus

Brachybacterium, smelled strongly 24 hours later.
_ As ha_S been described above, the bacterial strain AAA-a
of the genus Brachybacterium is endowed with a deodorizing .

action and an action to retain freshness.

Example 2:
A bacterial strain AAA-a of the genus Brachybacterium
was inoculated on a Hart infusion-bouillon culture medium

for agitatibn culture at 30°C.

When the bacteria reached a logarithmic phase, the
culture medium was diluted with a sterilized physiological _
saline solution, to adju_st the viable cell number to about

1 x 10° cells/ml. The resulting adjusted solution was coated

21
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on a carrier such as a cloth or paper to a final concentration

of about i x 10* cells/cm?. The thus prepared'material-was

dried and used to prepare a bath robe.

A patient ébsolute;y unable to leane bed wore the bath
rehe;- Even 6 months leter;.no bedsore occurred. - |
.In patients in the seme-circumStanCe exeept for no nse
of the bath robe, bedsore occurred at an early stage of one
month later to a 1ate stage of 3 months later. In any of these
patients, no s_pecific device was used for preventing bedsore.
With nutrients such as sweat, the bacteria grew to:3 x
10" cells/cm?, 6 hours later. The heldchromism of the growing
BraehybacteriumspeciescaneliminateStaphjlococcusanreus.

It is suggested'that the halochromism can prevent pneumonia,

sepsis, myelitis, staphyloceccal enteritis, stathlococcal

burn~like syndrome, end toxic shock syndrome, all of which

are caused,byﬁStaphyIOCOCcus.

Example 3:

A bacterial strain AAA-a of the genus'Brachybacterium

was inoculated on a Hart infusion-bouillqn culture medium

for agitétion culture at 3030.,

When the bacteria reaehed a logafithmic phase, thel

culture medium was diluted with sterilized physiological

saline;'to'adjhst the viable cell number to about 1 x 10°

cells/mi._ The resulting adjusted solution was coated on a

22
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- carrier such as cloth or paper to a final concentration of

- about 1 x 10 cells/cm®’. The thus prepared material was dried -

and used to prepare a sheet of 90 x 180 cm.

| The sheet was used for a patienf absolutely unable to
ieave bed. -Evenl6 months later, no bedsore occurred. With.
nutrients such as sweat, six houré later, the bacteria grew
to 3 x 10’ éell/cm?; It is indicated that the hélbch_romisﬁl

of the growing Brachybacterium species can eliminate

~ Staphylococcus aureus _or can prevent bedsore on'_t_hel

assumption of the growth of Staphylococcus aureus.

In patients in the same circumstance except for no use

 of the inventive sheet; 'be_dsore occurred as early as onemonth

later to 3 months later at a late stage.
It is suggested that the inventive sheet and the like

can prevent pneumonia, sepsis, myelitis, staphylococcal

enteritis, staphylococcal burn-like syndrome, and toxic

shock' syndrbme, all of which are caused by Staphylococcus.

23



What is claimed is: .

1. A method for elimihating. Staphylococcus aureus,

comprising inoculating a microorganism of +the genus

_Brachybactérium to Staphylococcus @ aureus to eliminate

Staphylococcus aureus.

2.

microorganism

having the

properties: .

1.

10.

11.

12.

Morphology#

Gram staining:

Spore:

| Mobility:

Oxygen behavior:

' Oxidase:

Catalase:

Color of colony:

" Acid fastness:

Rod-coccus cycle:
Elongation of peripheral
cells around colony:

Diamino acid in cell wall:

A novel microorgajiism of the genus Brachybacterium, the

following - bacteriological -

Polymorphic bacillus (see

‘Figs. 1 and 2)

-+

Aerobic

-+

Yellowish

+ (Seé Figs. 1 and 2)

Meso-diaminopimelic acid

(estimated on the basis of

acid hydrolysates fromall. '

24

cells)

R



13.

14.

15.
l6.

) 17.

18.
19.
20.
21.
22.

23.

24.

25.

Gcholyl_test:

(Acetyl type)

Arabinogalactan polymer - (Estimated on the basis

in cell wall:

Mycolic acid:
Quinone series:

GC content in bacterial

DNA (determined by HPLC):

Reductidn of nitrate:
benitrogen reaction:
Methyl red test:

V-P Reaction:

Indole generation:

.Hydrogen-sulfide

generation:
In TSI agar:
In lead acetate

agars

Starch hydrolysis:
Utilization of citrate:
In Koser's culture

medium:

25

of acid hydrolysates from

all cells)

72 mol %

+

+

(Lead acetate test' paper

was - suspended - for the

test, with no addition of

lead acetate)

o+

i * ¢ L N S



In Christensen's
culture medium: -
26. Utilization of inorganic

nitrogen source:

For nitrate salt: Co-

For ammonium salt: Slight
27. Formation of dye: o+ (Yellowiéh)
28. Urease:s | -
29. Oxidase: ' - -

30. Range of growth (bouillon
broth:was used forltési}:
éH'(ét an interval
of 0.5): | From 6.0 to 10.0
Temperature (at an | |
interval.qf 1°C): From 9 to 42°

31. Fofmation of acid:

+

D-Arabiﬁdse: _ -
.L-Arabihose: _ | +
| .D-Xyloséz o | o+
D;Glucose: ' +
D—Mghnose: IR o+
.D-F?uctose: I + _ _ :
D-Galactose: o | + '
' Maltose: - | AR O
. * [ L M H *
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Sucrose: _ : oK J

Lactoses:. ' | +
Trehalose: | +
D-Sorbitol: -
_D4Mannit01=   4+
- Inositol: | -
.Glyéerin: . .+
Starch: ’ 4
Melezitose: | L -

D-Ribose: : L=

32. Formation.of gas:

L-Arabinose='  -

D-Xylésé: o | -

D-Glucose: - -

D-Mannoses: -

D-Frﬁétose: . -

D-Galactose: -

Maltose: ' -

Sﬁcrose: .  . -

'Légtose: _l : -

irehalose: -

D4Sorbitol= - |

D-Mannitol: ' - - '

Tnositol: - | B O
. ' *x ¢ L W s *

Glycerin: - }

27



Starch:

3. A care garment_immobilized.with.a microorganism of the

genus Brachybacterium.

4. A care garment according to 'c]_.aim 3, wherein the

mioroorganism of the gehus Brachybacterium has the following

baoteriological properties:

1.

10.

11.

12.

13..

14.

15.

16.

'Color of colony:

Morphology:
Gram staining:
Spore£
Mobilify:ll..

Oxygen behavior:

. Oxidase:

Catalase:

Acid fastness:

Rod-coccus cyclé:

Elongation of peripheral

cells around colony:
Diamino acid incellwall:
Glycolyl‘test; |
Arabinogolactan'polymer'
in cell wall:

Mycolic acid:

Quinone series:

28

. Polymorphic bacillus

+

Aerobic

+

 Yellowish

+

Meso-diaminopimelic acid

. - (Acetyl type)

e

W



17.

18.
19.
20.
1.
22.

23.

24.

25.

26.

27.

28.

29,

GC content in bacterial DNA
(determined by HPLC):
Reduction of nitrate:
Denitrogen reaction:
Methyl red test:

V-P Reaction:

Indole géneration:
Hydrogen sulfide -
generatiohz

In-TSi agar:

In lead acetate agar:
Starch hydrolysis:
Utilization of citfate=

In-Koser% culture

medium: -

In Christensen's
L cu1tqré mediums
Utilization of inqrganid

nitrogen sdurceé

Fof nitraté salt

;.For'ammohiﬁMISalt
Formation of dye
U:ease.

Oxidase

29

72 mol %

AR

Slight
+ (Yellowish)



30. Range of growth (bouillon
broth was used fOr-test)z"
| pHi(a# an_interval
of 0.5): | " From 6.0 to 10.0
..Teﬁperature (at an
interval of 1°C): o qum 9 to 42°C

31. Formation of acid:

_D-Aiabinoseé -
'L-Arabinose: - | +
D-Xyloééz' ' o+
D-Glucose: 4
_D-Mannose: +
b-Fruciose; - +
D-Galacfose: +
Maltoseé. : 3-l +
Sucrose: | . +
Lactoses o | SN
Trehalose: . | +
D—Sorbitol; . -
ST
Gi'ycerin.z 4 * ¢ L o gy
Starchz ._ .' ; + |
MelezitoSe:l o
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D-Ribosei -

'32. Formation of gas:

L-Arabinose: | : -
D-Xylosé: | -
D-Glucose: -
D-Mannose: ' -
b;fructose: .. -
D-Galactose: 'j' -
Maltose: _ : -
Sucrose: | -
Lactose: I -
irehalose: -
D-Sorbitols | -
D-Mannitol: -
Inositol: : -
Glycerin: -
starch: -

5. A care garment accdrding to claim 3, which is a garment
- for sleeping.

6. A care garment according to claim 3, which is a pair of

- glbves;

7. . A care garment accdrding to claim_3y.which is a pair of
squs or traditional Japanesé-style socks.

8. A care garment according to claim 3, which is an

i

underwvear. .

L



9. A care sheet immobilized with a microorganism of the

genus Brachybacterium.

10. A care sheet accdrding to -claim 9, ‘wherein the

microorganism of the genus Brachybacterium has the following

baéteriological properties:
Morphology:

Gram staihing:

Spore:

"Mobility:

Oxygen béhévior:
-0xidése=

Catalase:

Color of colony:

Acid fastness:

10. Rod-coééus cycle:'
11. Eloﬁgation of_péripheral
cells around colony§
12, .'Diamj.no- acid in cell wail:
13. Glycolyl test:
14, Arabinogalactan_polYmer
in cell Wali: |
15. Mycolic aéid: |
16. Quinone series:

17.

DNA (determined by HPLC):

32

GC content in bacterial

Polymorphid bacillus

o+

Aerobic

+

Yellowish -

Meso-diaminopimelic acid
- (Acetyl type) '

MK-7, MK-8
72 mol %

S

BT



18.

19.

20..

21,

22.

23.

24,

25.

26.

27..

28.

29.

Réduction of nitrate:
Denitrogen reaction:
Methyl réd test:
V-P-Reactioné.
Indole generatiqn:
Hydrogen Sulfidé .
generafion: |

In TSI agar£

'Inlead acetate agar:

Starch hydrolysis:

_Utilization'of citrate:

In Koéer%-culture
medium:

In Christensen's
culture medium:

Utilization of inorganic

nitrogen source:

For nitrate salt:

 For ammoniﬁm:salt:
Formatién'of dye:
Urease:

Oxidase: ~

Slight
+ (Yellowish)

S : * € L M s *
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30. Range of growth (bouillon
broth was used:fof test):
-pH (at an interval
-0f 0.5): | - From 6.0 to 10.0
Temperaturéﬂ(ét an
interval of 1°C);- From 9 to 42°C |

31. Formation of acid:

D-Arabinose: -
L—Arabinose? o+
D—Xylosé:j' +
D-Glucose: . +
D-Mannose: +
D-Fructose: | 4
DEGalaCtose: .' +
Maltose:._ o+
Sﬁcrdséa  .. -+
LactoSeQ | .+
Trehélbse: - o+
D-Sorbit_oi: - -
D-Mannitol: o +
' inositql;' .
~ Glycerin: o+

: -—
Starch:

SRR T T
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'D-Ribose: | -
32. Formation of gas:

L-Arabinose: -

D-Xylose: -
 DeG1ucose: -
b-Mannose=3 ' -
D-Fructose: - -
D-Gélactoée: -
Maltose: B -
Sucrose: -
Lactose: _ -
Trehalose: ' -
D-Sorbitol: -
_DfMannitdlz . -
Inositol: -
Glycerin: -
Staréh:. : -

11. A bedclbthés comprising a Sheet.acébrding to claim 9,
which is a bed sheet. | |

12. a bedC16thes coﬁprising a sheet accdrding to cléiml9,
which is a blanket. |

13.  A bedcl_oth.es' accordiﬂg to ciaim 12, wherein said bla‘nket |
is a cotton blankeﬁ.

14;-'A_bedclothes'COmprising_a sheet according to claimlé,

which is a bedqﬁilt.

T



15.. A bedclothes according to claim-14, wherein said
bedquilt is a thick comforter, a top éovering_or a thick
bedspreéd. | |

16. A bedclotheé comprising a sheet accoiding to claim 9,
which is a bed mattress. - |

17. A bedclothes.comprising a sheet according.to Cléim-s,

which is a pillow.

* c L M s * i
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