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S ummary.Bacillus anthracis strains were tested for
their in vitro susceptibilities to 25 antimicrobial agents,
including carbapenems and fosfomycin. Ciprofloxacin,
doxycycline, and amoxicillin were highly active against
the B. anthracis strains, as reported earlier. Car-
bapenems as well as clarithromycin and clindamycin
also showed considerable activity. Fosfomycin showed
moderate levels of MIC against the B. anthracis strains,
regardless of the presence of glucose-6-phosphate or
blood. This glucose-6-phosphate-independent manner
was also observed with the B. cereus strains. The data
showed that, in addition to the drugs reported earlier,
carbapenems are also active against B. anthracis, and
that a fosfomycin-transport system in B. anthracis is
distinct from the glucose-6-phosphate-inducible type in
Escherichia coli or Stapulococcus aureus.

Key words-Bacillus anthracis, Bacillus cereus, antimi-
crobial agents, carbapenems, fosfomycin, in vitro suscep-
tibility.

INTRODUCTION

Bacillus anthracis, an endospore former, is the causa-
tive agent of anthrax. Anthrax is a zoonotic disease
usually found in bovine, and direct human-to-human
transmission is not known1'. Human anthrax is
caused by contact with contaminated animals or
meats. Three types of anthrax are found in humans1-2'.
They include cutaneous (the most commonform),
pulmonary, and intestinal cases. Cutaneous anthrax
is usually curable. Systemic infection mainly results
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f rom inhalation of the B. anthracis spore. This is
followed by massive bacteremia, and results in severe
anthrax toxin-mediated complications with shock
and sudden death, with the mortality rate approach-
ing 100%1'2). Athrax meningitis is rare but almost
always fatal. In Japan, no human anthrax has been
reported since 1995, and rare animal (bovine) anthrax
since 19923).

In 2001, bioterrorism using anthrax spores as a
biologic weapon2' was leased in the United States
with a total of 18 people infected (7 cutaneous cases
and ll inhalational cases), including a 7-month-old
infant, and 5 deaths (all inhalational cases)4). Mailed
letters have been identified as a vehicle of the B.
anthracis spore5'.

Ciprofloxacin and doxycycline have been recom-
mended for treatment of cutaneous as well as in-
halational anthrax, and for prophylaxis for in-
halational anthrax exposure for both adults and
children2'5'. In general, however, use of the two
antimicrobial agents has not been recommended in
Japan for children. Instead, fosfomycin has been
recommended for treatment of children who experi-
ence (e.g.) enterohemorrhagic Escherichia coli (0157 :
H7) infection6'. In vitro susceptibility data of B.
anthracis to fosfomycin and carbapenems have not
been reported.

In this study, we investigated the in vitro suscepti-
bility of B. anthracis to 24 antimicrobial agents in-
cluding fosfomycin and carbapenems, and the data
were compared with that of B. cereus (an agent
associated with food-poisoning).
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M A T E R I A L S A N D M E T H O D S

B a c t e ri al st r ai n s

B . a n th r a cis s t r ai n s ( th r e e st r ai n s) u s ed in t hi s st u d y

w e r e f r o m st o c k c ult u r e s i n t his l a b o r a t o r y . B ･ c e r e u s

st r ai n s (2 7 s t r ai n s) w e r e f r o m p ati e n t s o r f o o d s a s -

s o ci a t e d w ith f o o d -

p oi s o ni n g i n 2 00 1 ･ E n t e r o h e m o rr -

h a gi c E . c o lt ( s e r o t y p e 0 1 5 7 : H 7) s t r ain s w e r e d e ri v e d

f r o m l a r g e o u tb r e a k s i n J a p a n
,
1 9 96 ･ T h e s t r ai n s

w e r e st o r e d a t - 8 0 ℃ in 3 % s k i m m ilk ( Dif c o L ab o -

r a t o ri e s
,
D e t r oit . M i c h . U . S . A) s u p p l e m e n t ed w it h 5 %

gl u c o s e (D if c o) I

M edi a a n d b a c t e ri al g r o w t h

F o r b a c t e ri al g r o w t h
,
w e u s e d L b r o th ( D if c o L a b o r a -

t o rie s
,
D e t r oit . M ic h .

,
U .S .

A ) a s li q u id m e di a w hi c h

w a s i n o c ul a t ed a n d i n c u b a t e d at 3 7 ℃ f o r 1 2-1 8 h

w it h a git a ti o n . N u t ri e n t a g a r ( Eik e n C h e m i c al
,

T o k y o) a n d 5 % s h e e p b l o o d a g a r ( B e ct o n D i c k in s o n
,

T o k y o) w e r e u s e d a s s olid m e di a l

A n ti m i c r o bi al a g e n t s

T h e a n ti m i c r ob i al a g e n t s w e r e a gif t f r o m t h eir

m a n u f a c t u r e r s . T h e y i n clu d ed : a m pi cilli n ( M eiji S eik a
,

T o k y o) ,
a m o x i cilli n (F ujis a w a P h a r m a c e u ti c al C o l

,

T o k y o) a n d b e n z y lp e ni cilli n (B a n y u P h a r m a c e u tic al

c o .

,
T o k y o) f o r p e n i cilli n s; c ef a z oli n (F ujis a w a P h a r -

m a c e u tic al C o .) ,
c ef o ti a m ( T a k e d a C h e m i c al I n d u s -

t ri e s
,
O s a k a) ,

c eft ri a x o n e ( N i p p o n R o c h e
,

T o k y o) ,

a n d c ef o z o p r a n ( T a k ed a C h e m i c al l n d u s t ri e s) f o r

c ef e m s ; fl o m o x ef (S hi o n o gi & C o
リ
O s a k a) f o r O x a c e -

p h e m ; i m i p e n e m ( B a n y u P h a r m a c e u ti c al C o l) ,

p a n i p e n e m (S a n k y o C o l
,

T o k y o) ,
a n d m e r o p e n e m

(s u m it o m o P h a r m a c e u tic al s C o l
,

O s a k a) f o r c a r -

b a p e n e m s ; v a n c o m y ci n (S hi o n o gi) a n d T ei c o pl a n i n

(A v e n tis P h a r m a L t d .
,

T o k y o) f o r gl y c o p e p tid e s;

e r y t h r o m y ci n (S hi o n o gi) ,
r o x it h r o m y ci n ( A v e n ti s

p h a r m a) ,
cl a rit h r o m y ci n (T ais h o P h a r m a c e u ti c al

c o .
,
T o k y o) ,

a n d a zit h r o m y ci n (P fi z e r P h a r m a c e u ti -

c als l n c .
,
T o k y o) f o r m a c r olid e s ; cli n d a m y cin (P h a r

-

m a ci a
,
T o k y o) ; t e t r a c y cli n e ( W y et h L e d e rl e J a p a n

,

T o k y o) ,
d o x y c y clin e (P fi z e r P h a r m a c e u tic al s) ,

a n d

m i n o c y clin e ( W y et h L e d e rle J a p a n) f o r t et r a c y cli n e s ;

n o rfl o x a ci n (D aii c hi P h a r m a c e u ti c al C o .
,
T o k y o) a n d

cip r ofl o x a ci n ( B a y e r Y a k u hi n
,
O s a k a) f o r q ui n ol o n e s;

a n d f o sf o m y ci n ( M eiji S eik a) . F u r a z olid o n e
,
3 -(5 -

n it r of u rf u r y lid e n e a m in o) -2 - o X a z olidi n o n e
,

w a s ki n d ly

p r o vid e d b y G . B al a k ris h N air ( N a ti o n al l n stit ut e of

c h ol e r a a n d E n t e ri c D i s e a s e s
,
C ul c u tt a

,
I n di a) .

R e a g e n t s

D- G l u c o s e
-6- p h o s p h a t e di s o di u m s alt w a s p u r c h a s e d

f r o m O rie n t a l Y e a st C o . ( T o k y o) .

S u s c e p tibilit y t e s ti n g

s u s c e p tib ilit y t e s ti n g of t h e b a c t e ri al st r ai n s w a s

d o n e b y t h e a g a r dil u ti o n m e th o d w it h M u ell e r -

H i n t o n a g a r a c c o r di n g t o st a n d a r d p r o c e d u r e s
7 ･ 8)

･

T h e fin al c o n c e n t r a ti o n s of a n ti m i c r ob i al a g e n t s

w e r e f r o m 0 .0 02 t o 12 8 ′上g/ m l . T h e t e st b a ct e ri a w e r e

g r o w n f o r 12 t o 18 h a t 37 ℃ w ith a git a ti o n i n L b r o t h
,

a n d dil u t e d t o a p p r o xi m at ely 10
6

C F U / m l ･ A li q u o t s

｡ f t h e b a c t e ri al s u s p e n si o n ( a p p r o x i m a t el y 1 0
4

C F U

of b a c t e ri a p e r s p ot) w e r e in o c ul a t e d o n t h e s u rf a c e

of th e a n ti m ic r o bi al a g e n トc o n t ai ni n g a g a r pl a t e s ･

I n c ub a ti o n w a s f o r 1 8 h at 3 5 ℃ . T h e M I C w a s d et e r
-

m in e d a s p r e vi o u sl y d e s c rib ed
7

･
8)

.
E

･
c olt N I H J J C12

w a s u s e d a s a r ef e r e n c e s t r ai n f o r q u alit y c o n t r ol
s)

.

w h e n t h e s u s c e p tibilit y t o f o sf o m y c l n W a s t e S t e d
,

M u elle r
- H i n t o n a g a r s u p p l e m e n t ed w it h g l u c o s e - 6 -

p h o s p h a t e ( a t a c o n c e n t r ati o n of 5 o r 5 0 〃g/ m l) o r

w it h lO % ( v ol/ v ol) d efib ri n at e d h o r s e bl o o d (f r o z e n

a n d th a w e d) w a s als o u s e d
,
i n ad diti o n t o M u ell e r -

H i n t o n a g a r al o n e
9)

･ T h e i n o c ul a t e d a g a r p l a t e s w e r e

als o s u bj e ct e d t o i n c u b a ti o n i n a n a n a e r o bic a t m o -

s p h e r e .

R E S U L T S

I n vit r o s u s c e p tib ilit y o f B ･ a n t h r a cis

T h e M I C s of t h e a n ti m i c r o bi al a g e n t s a g ai n st th e 且

a n th yla Cis st r ai n s a r e s u m m a ri z e d i n T a bl e 1 . A m o n g

t h e a n ti m ic r obi al a g e n t s t e st e d
, p e ni cilli n s ( a m p iciト

1i n
,

a m o x i cilli n
,

a n d b e n z y lp e ni cilli n) ,
c a rb a p e n e m s

(i m ip e n e m
, p a nip e n e m

,
a n d m e r o p e n e m ) ,

t et r a c y
-

cli n e s (t et r a c y cli n e
,
d o x y c y cli n e

,
a n d m i n o c y cli n e) ,

a n d ci p r ofl o x a cin s h o w ed th e g r e a t e s t a cti vit y

( M I C s
, 三 0 ･0 3 FL g/ m l) I C l a rit h r o m y ci n a n d cli n -

d a m y ci n als o sh o w e d si g n ifi c a n t a c ti vit y ( M I C s
, i

o .o 6 FL g/ m l) . T h e B . a n th r a cis st r ai n s w e r e r e sist a n t

t o s o m e of th e b r o a d - s p e ct r u m c e p h e m s
,

e s p e ci all y

c eft ri a x o n e a n d c ef o z o p r a n ( M I C s
, 之 2 FL g/ m l) ･

F l o m o x ef ( a n o x a c e p h e m ) sh o w e d m o r e a cti vit y

c o m p a r e d w ith c eft ri a x o n e a n d c ef o z o p r a n ･

T h e M I C s of f o sf o m y c l n W e r e Of a m o d e r a t e le v el

(2
_

2 〃g/ m l
,

T a bl e 1) ･
T h e a d diti o n of g l u c o s e -6 -

p h o s p h a t e o r b l o o d i n th e p r e s e n c e o r a b s e n c e of a n

a n a e r ob ic a t m o s p h e r e sh o w e d n o sig n ifi c a n t c h a n g e

i n th e M I C l e v els f o r f o sf o m y c l n .

C o m p a ris o n w it h B . c e r e u s

l n m a n y c a s e s
,
t h e A a n th 71a Ci s st r ai n s w e r e m o r e

s u s c e p tibl e t o t h e m i c r ob i al a g e n t s th a n w er e t h e 且

c e r e u s st r ai n s ( T a bl e 1) . T h e B . c e r e u s s t r ai n s w e r e

a l s o hi gh ly s u s c e p tibl e t o d o x y c y cli n e ( M I C s
, i O ･0 6

〟g/ m l) ,
b u t r e si st a n t t o a w id e r r a n g e of β-1 a c t a m



S u s c e p tib ilit y o f B ･ a n th 77 1 Cis t o A n ti m i c r o b i al A g e n ts

T a bl e l ･ M I C s of a n ti m i c r o bi a l a g e n t s f o r t h e B
･ a n th a r ci s a n d A c e r e u s st r ai n s

M I C (〟g/ m l) a g ai n st

A n ti mi c r o bi a l a g e n t s B ･ a n t h r a c i s ( n - 3) B . c e r e u s ( n = 2 7)

R a n g e R a n g e 5 0 % 9 0 %

P e n i cilli n s

A m pi c illi n

A m o x i c illi n

B e n z y lp e n i cilli n

C e p h e m s

C e f a z o li n

C e f o ti a m

C e ft ri a x o n e

C e f o z o p r a n

O x a c e p h e m

F l o m o x e f

C a r b a p e n e m s

l m i p e n e m

P a n i p e n e m

M e r o p e n e m

G l y c o p e p tid e s

V a n c o m y ci n

T ei c o p l a n i n

M a c r o li d e s

E ry th r o m y ci n

R o x it h r o m y ci n

Cl a rith r o m y ci n

A z ith r o m y ci n

C li n d a m y c i n

T e t r a c y c li n e s

T e t r a c y cli n e

D o x y c y c li n e

M i n o c y c li n e

Q u i n o l o n e s

N o rfl o x a ci n

C i p r o fl o x a ci n

O t h e r s

F o sf o m y c l n

F o s f o m y c i n
a)

F o s f o m y c i n
b)

F u r a z o lid o n e

0 . 0 0 8- 0 . 0 3

0 . 0 1 5

0 . 0 1 5- 0 . 0 3

0 . 0 6- 0
.
1 2

0 . 0 0 8- 2

4- 3 2

2- 3 2

0 . 0 0 8- 0 . 5

0 . 0 1 5- 0 . 0 3

0
. 0 0 8- 0 . 0 1 5

0 . 0 3

0 . 5- 1

0 . 0 0 8- 0 . 2 5

0 . 0 6- 0 . 5

0 . 0 0 8- 0 . 2 5

0 . 0 3- 0 . 0 6

0 . 1 2- 0 . 5

0 . 0 0 8- 0
,
0 6

0 . 0 0 8- 0 . 0 1 5

0 . 0 0 8

0 . 0 0 8

0 . 0 0 8- 0 . 2 5

0 . 0 0 8- 0 . 0 3

2- 1 6

2- 1 6

2- 1 6

0 . 2 5- 0 . 5

0
.
1 2 - 2

0 . 0 6- 4

1- 1 6

0 . 2 5- 3 2

4- 1 2 8

8- 6 4

1 6- 3 2

0
. 5- 4

0 . 0 3 1

0 . 0 1 5- 0 . 5

0 . 0 3- 0 . 5

0 . 5- 1

0 . 1 2- 0 . 2 5

0 . 0 6- 0 .
1 2

0 . 1 2- 0 . 5

0 . 0 6- 0 . 1 2

0 . 5- 2

0 . 0 6- 0 . 1 2

0
. 1 2- 2

0 . 0 1 5- 0 . 0 6

0 . 0 6 3- 1

0 . 1 2- 0 . 5

0
. 0 6- 0 . 1 2

1- 3 2

1- 3 2

1- 3 2

0 . 5 - 1

2

2

4

8

8

3 2

3 2

0 . 0 6

0 . 0 3

0 . 0 6

0 . 5

0 . 1 2 5

0 . 0 6

0 . 2 5

0 . 0 6

0 . 5

0 . 1 2 5

0 . 2 5

0 . 0 3

0 . 1 2

0
.
2 5

0 . 1 2

4

4

8

0 . 5

2

4

1 6

3 2

3 2

6 4

3 2

0 . 0 6

0 . 0 6

0
.
1 2

1

0 . 2 5

1

0 . 2 5

0 . 1 2

0 . 5

0 . 1 2 5

0 . 5

0 . 0 6

0 . 1 2

0 . 5

0 . 2 5

1 6

3 2

3 2

1

a) M I C s d e t e r m i n e d i n t h e p r e s e n c e o f 5 ji g / m l o f gl u c o s e
1 6 -

p h o s p h a t e .

b ) M I C s d e t e r m i n e d i n t h e p r e s e n c e o f 5 0 〟 g/ m l o f g l u c o s e- 6 -

p h o s p h a t e .

9 7
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T a b l e 2 . M I C s o f f o sf o m y ci n i n t h e p r e s e n c e o r a b s e n c e o f

gl u c o s e-6
-

p h o s p h a t e

M I C ( 〟 g/ m l) i n t h e p r e s e n c e o f :

s t r a i n gl u c o s e-6
-

p h o s p h a t e

n o n e

5 /J g / m 1 5 0 /J g/ m l

E n t e r o h e m o r r h a gi c E . c o lt

(0 1 5 7 : H 7)

S I

F 3 1

B . a n th r a ci s

P S l

8 0 .
5 0 . 2 5

1 2 8 0 . 5 0 . 5

a n ti m i c r o bi al a g e n t s t h a n w a s th e B ･ a n th r a cis ･
I n

v it r o s u s c e p tib ilit y of t h e B ･ c e r e u s st r ai n s t o f o s-

f o m y c l n W a s als o a t a m o d e r a t e l e v el
･

a n d e x hib it e d

a g l u c o s e
-6- p h o s p h at e -in d e p e n d e n t m a n n e r

,
si m il a r t o

t h e B . a n th ra cis ( T a bl e 1) .

D I S C U S S I O N

B i o t e r r o ri s m u sl n g B . a n th 71a Ci s s p o r e s o c c u r r e d i n

th e U n it ed S t a t e s i n O c t ob e r
,
20 01 4 ･ 5)

. T h e U n it e d

s t at e s G o v e r n m e n t r e c o m m e n d e d th e u s e of cip r o -

fl o x a ci n a n d d o x y c y cli n e f o r t r e at m e n t o f i n h al ati o n

a n th r a x a n d c u t a n e o u s a n t h r a x
4)

.

T e t r a c y cli n e s
,
i n clu di n g d o x y c y cli n e

,
h a v e sid e -

eff e ct s of t e e th dis c ol o r a ti o n a n d b o n e g r o w th i n hibi -

ti o n
,

a n d th u s it s u s e f o r t r e a t m e n t is g e n e r ally n o t

r e c o m m e n d ed i n c hild r e n of l e s s th a n 8 y e a r s of

a g e
l O)

.
F l u o r o q u l n Ol o n e s

,
i n clu din g ci p r ofl o x a ci n

,

h a v e c e n t r al n e r v o u s t o x icit y
l O)

. A g ain
,
th e u s e of th e

a g e n t s i s n o t r e c o m m e n d e d f o r c hild r e n
,

w ith th e

e x c e p ti o n of n o rfl o x a ci n i n J a p a n ･

F o sf o m y ci n h a s a g o o d s af et y r e c o r d i n c hild r e n i n

J a p a n
6)

. F o r i n s t a n c e
,
f o sf o m y ci n h a s b e e n th e fir s t

ch oi c e of a n ti m i c r o bi al a g e n t s f o r t r e a t m e n t of e n t e r -

o h e m o r r h a gi c E . c o lt i n j e c ti o n s i n b o t h a d ult s a n d

ch ild r e n
6)

. C a rb a p e n e m s h a v e b e e n a n i m p o r t a n t

a g e n t f o r th e t r e at m e n t of s e p sis d u e t o ( e ･g ･)

p s e u d o m o n as a e r u g in o s a
l l)

. F u r a z olid o n e is of t e n

r e c o m m e n d e d f o r t r e a t m e n t of c h ol e r a
1 2)

. I n t hi s

st u d y ,
w e i n v e s ti g a t e d t h e i n v it r o s u s c e p tib ilitie s of

B . a n th yla Cis t o 2 5 a n ti m i c r o bi al a g e n t s
,
i n cl u di n g

c a rb a p e n e m s a n d f o sf o m y c l n ･

c a r b a p e n e m s (i m ip e n e m
, p a n ip e n e m

,
a n d m e r -

o p e n e m ) s h o w e d t h e g r e at e s t a cti vit y a m o n g t h e

a g e n t s e x a m i n ed
,

e v e n a g ai n s t c e p h e m
- r e sist a n t

s t r ai n s . T h e a c ti vit y w a s c o m p a r ab le t o t h o s e of

p e n i cilli n s ( a m p icillin
,
a m o x i cilli n

,
a n d b e n z y lp e n icil -

1i n) ,
t et r a c y cli n e s (t e t r a c y cli n e

,
d o x y c y cli n e

,
a n d

m in o c y cli n e) ,
a n d cip r ofl o x a ci n ･

p e n i cilli n s h a v e b e e n l a b el ed f o r u s e i n t r e ati n g

i n h al a ti o n al a n t h r a x . H o w e v e r
,
si n c e th e B . a n t h r a cis

is ol a t e d f r o m t h e bi o t e r r o ri s m s a m p l e s in t h e U nit ed

s t at e s s e e m e d t o p o s s e s s c o n stit u ti v e a n d i n d u cibl e

β-1a c t a m a s e s
,
t r e a t m e n t of s y s t e m i c a n th r a x u sin g

p e ni cilli n al o n e is n o t r e c o m m e n d e d
5)

･ I n d e e d
,

all t h e

B . a n th r a ci s st r ai n s u s e d i n t his s t u d y w e r e r e sist a n t

t o c eft ri a x o n e ( a 3 r d -

g e n e r a ti o n c e p h e m ) a n d c ef o z o -

p r a n ( a 4 th- g e n e r a ti o n c e p h e m ) , p r o b ab ly d u e t o

c e p h alo s p o ri n a s e ( o n e of β-1 a c t a m a s e s) ･ S o m e of t h e

s t r ai n s als o s h o w e d r e sis t a n c e t o c ef o ti a m ( a 2 n d -

g e n e r a ti o n c e p h e m ) at a m o d e r a t e l e v el ･ P e n i cilli n -

r e si s t a n t B . a n th r a cis ( p r od u ci n g p e n icillin a s e) h a s

b e e n r e p o r t e d
1 3)

･ F u r t h e r st u di e s i n v e s ti g a ti n g th e i n

vit r o a c ti vit y a g ai n s t th e p e n i cilli n- r e sis t a n t B ･ a n th-

r a cis a r e n e c e s s a r y f o r c a r b a p e n e m s ･

T h e M I C s of f o sf o m y ci n t o B . a n t h ra cis w e r e at a

m o d e r a t e le v el a n d c o m p a r a b le t o t h o s e f o r B , c e re u s ･

F o sf o m y ci n i s t r a n s p o rt e d i n t o b a c t e ri al c ells vi a ( a t

l e a s t) t w o t r a n s p o r t s y st e m s
,

th e s n -

g ly c e r o1 3 -

p h o s p h a t e t r a n s p o r t (G lp T) s y st e m a n d t h e h e x o s e

p h o s p h a t e t r a n s p o rt (U h p T) s y s t e m
9'

･ T h e l at t e r is

i n d u cibl e b y g l u c o s e - 6 -

p h o s p h a t e ･ T h e r ef o r e
,
M I C s of

f o sf o m y ci n c a n b e l o w e r ed b y a d din g g l u c o s e - 6 -

p h o -

s p h a t e t o t h e m edi u m
9)

,
in ( e . g ･) E

･
c olt a n d S t a-

p h ylo c o c c u s a u r e u s
9)

,
a s sh o w n i n T a bl e 2 ･ I n c o n t r a st

,

th e M I C s of f o sf o m y ci n t o B . a n th r a cis a n d B ･ ce r e u s

w e r e n o t aff e c t e d b y t h e a d diti o n of g l u c o s e -6 -

p h o s p h a t e ･ T h e r e i s a p o s sib ilit y th a t f o sf o m y c l n is

t r a n s p o rt e d m ai n l y b y th e GI p T s y st e m i n B ･ a n th -

71 a Cis ( a n d B . c e r e u s) .

F o sf o m y c l n a c ti vit y e s ti m a t e d in vit r o is a f u n cti o n

of th e a s s a y c o n diti o n s
9 )

,
a s r e p o rt ed a b o v e ･ F o s -

f o m y ci n a chi e v e s a s e r u m c o n c e n t r a ti o n of 16 6 /∠g/ m l

f oll o w i n g i n t r a v e n o u s i nj e cti o n a t 5 0 m g/k g
1 4)

･ F u r
-

th e r s t u di e s a r e n e c e s s a r y t o e v al u a t e th e p r o t e cti v e

eff e c t of f o sf o m y c l n a g ai n st B ･ a n th r a cis i n f e c ti o n in

vi v o . Cl a rit h r o m y ci n a n d cli n d a m y ci n
,

w h ic h sh o w e d

r el a ti v ely g o o d i n v it r o a cti v it y ,
m a y als o b e a n

alt e r n a ti v e f o r t r e a t m e n t of a B . a n th y la Cis i n f e c ti o n .
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1) D i x o n T C
,

M e s e l s o n M
,

G u ill e m i n ∫,
H a n n a P C :

A n t h r a x ･ N E n g l I M e d 3 4 1 : 8 1 5- 8 2 6
,
1 9 9 9 .

2 ) I n gl e sb y T V
,
H e n d e r s o n D A

,
B a rtl ett J G ,

A s c h e r M S
,

E it z e n E
･

F ri e d l a n d e r A M
,

H a u e r J ,
M c D a d e J ,

O s t e r h o l m M T
･
0

'

T o o l e T
,

P a r k e r G
,

P e rl T M
,

R u s s e ll P K
,

T o n a t K : A n t h r a x a s a bi o l o gi c a l

w e a p o n : m e di c a l a n d p u b li c h e a lt h m a n a g e m e n t .

W o r k in g G r o u p o n C i vi li a n B i o d e f e n s e . J A M A 2 8 1 :

1 7 3 5- 1 7 4 5
,
1 9 9 9 .

3 )

4)

M i n i st r y o f H e a lt h
,
L a b o u r a n d W elf a r e

, J a p a n .

C e n t e r s f o r D i s e a s e C o n t r o l a n d P r e v e n t a ti o n (C D C) ,

U n it e d S t a t e s D e p a rt m e n t o f H e alt h a n d H u m a n

S e r v i c e s : C D C U pd a t e : C o n n e c ti c u t A n th r a x C a s e

a n d T o d a y
'

s T e l e b ri e fi n g T r a n s c rip t a n d A u d i o Cli p .

N o v e m b e r 2 1
,
2 0 0 1

.

5) C e n t e r s f o r D i s e a s e C o n t r ol a n d P r e v e n t a ti o n (C D C) :

U p d a t e : I n v e sti g a ti o n o f b i o t e r r o r i s m
_

r el a t e d

a n t h r a x a n d i n t e ri m g u i d eli n e s f o r e x p o s u r e m a n a g e-
m e n t a n d a n ti m i c r o b i a l th e r a p y ,

O c t o b e r 2 0 0 1 . M o rb

M o rt a l w i ly R ep 5 0 : 9 0 9- 9 1 9
,
2 0 0 1 .

6) T a k e d a T : S t r a t e g y t o p r e v e n t th e p r o g r e s si o n o f

e n t e r o h e m o r rh a gi c E s c h e ri c h i a c o lt 0 1 5 7 i n f e c ti o n t o

h e m o ly ti c u r e m i c s y n d r o m e . h n I M e d S ci B i o1 5 1

( S u p pl) : S 1 2 4- 1 2 8
,
1 9 9 8 .

7) N a ti o n a l C o m m itt e e f o r C li n i c al L a b o r a t o r y S t a n -

d a rd s : P e r f o r m a n c e s t a n d a r d s f o r a n ti m i c r o bi a l s u s_
c e p tib ilit y t e s ti n g ,

l lt h i n f o r m a ti o n a l s u p p l e m e n t .

S u s c e p ti bili ty o f A a n th r a ci s t o A n ti mi c r o bi al A g e n t s 9 9

N a ti o n a l C o m m itt e e f o r C li ni c al L a b o r at o ry S t a n -
d a r d s

,
W a y n e

,
P a l 2 0 0 1

, p M I O O-S l l .

8) J a p a n S o ci e t y o f C h e m o th e r a p y ‥ C o m m it t e e r e p o r t .

C h e m o th e r a p y ( T o k y o) 2 9 : 7 6- 7 9
,
1 9 8 1 .

9) D e tt e G A
,
K n o t h e H

,
S c h o n e n b a c h B

,
P l a g e G : C o m

-

p a r a ti v e s t u d y o f f o sf o m y ci n a c ti v it y i n M u e ll e r-
H i n t o n m e d i a a n d i n ti s s u e s . I A n ti m i c r o b C h e m o th e r

l l : 5 1 7- 5 2 4
,
1 9 8 3 .

1 0) K u c e r s A
,
C r o w e S M

,
G r a y s o n M L

,
H o y J F ( e d s .)

T h e U s e o f A n tib i o ti c s : A C li n i c a l R e v i e w o f

A n ti b a ct e ri a l
,
A n tif u n g a l a n d A n ti v i r a l D r u g s . F if th

E d iti o n ･ B u tt e r w o rt h - H ei n e m a n n
,
A v o n

,
1 9 9 7 .

l l ) I a c o n i s J P
,
P it k i n D H

,
S h e i k h W

,
N a d l e r H L : C o m _

p a ri s o n o f a n ti b a c t e ri a l a c ti v iti e s o f m e r o p e n e m a n d

si x o t h e r a n ti m i c r o bi a l s a g a i n st P s e u d o m o n a s a e r-
u g i n o s a i s o l a t e s f r o m N o r th A m e ri c a n st u d i e s a n d

cli n i c a l t ri al s ･ C li n I n jTe ct D i s 2 4 ( S u p pl) 2 : S 1 9 1- 1 9 6
,

1 9 9 7 .

1 2) Pi e r c e N F
,

B a n w e ll J G
,

M it r a R C
,
C a r a n a s o s G J

,

K e i m o w it z R I
,

T h o m a s ∫,
M o n d a l A : C o n t r o ll e d

c o m p a ri s o n o f t e t r a c y li n e a n d f u r a z oli d o n e i n c h o_
1 e r a ･ B r M e d I 3 : 2 7 7- 2 8 0

,
1 9 6 8 .

1 3) L i g h tf o o t N F
,
S c o tt R J ,

T u r n b u ll P C : A n ti m i c r o bi a l

s u s c e p tib ili ty o f B a cill u s a n t h yla Ci s ･ S a li sb u 町 M e d

β㍑J = ;8 : 9 5 S- 9 8 S
,
1 9 9 0 .

1 4) K o h B
,
I z a w a Y

,
S u gi y a m a H

,
A o y a m a H

,
K o mi y a I :

T r a n sf e r o f f o sf o m y c i n i n t o h u m a n b u r n bli st e r fl u id

a n d i t s p h a r m a c o ki n e ti c a n a l y si s . h n I A n tib i o t 3 9 :

2 8 6 3- 2 8 6 8
,
1 9 8 6 . (i n J a p a n e s e)




