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Chemical restraint of Afghan mammals: a document for Afghan veterinarians 

Updated version, September 2007 

 
Dr Stéphane Ostrowski 

Afghanistan Ecosystem Health Project Manager, WCS 

September 2007 

 

The present document provides a selection of drug combinations suitable under most 

circumstances to achieve tranquilization and safe handling of Afghan wild mammals. It 

updates the document made available in February 2007 with the experience gained during the 

training course carried out at Kabul zoo in summer 2007 (Ostrowski, 2007). 

Two drugs are usually combined and administered intramuscularly in the same syringe. 

Dosages are either extrapolated from those used for closely-related species and adjusted 

according to my personal field experience, or derived from Kreeger (1999). Although I believe 

they would be the best choice for artiodactyls, I did not include opiate derivatives (etorphine, 

fentanyl, carfentanil) as these drugs and their antagonists (diprenorphine, naloxone, 

naltrexone) are difficult to obtain and very dangerous to use. Table 1 proposes drug 

combinations for the chemical restraint of the most common wild mammal species in 

Afghanistan. Species are sorted by order, family and scientific name. When available (Habibi, 

2003), common names in Dari and Pashto are specified. I also provide average body masses for 

adults, derived from the literature (Kreeger, 1999; McDonald, 2001) and from measurements I 

have made during field work in Western Asia. Table 2 gives intramuscular dosages of the 

ketamine–xylazine combination for rodents weighing less than 1 kg. It provides average values 

and more work is needed to adjust dosages to the large variety of Afghan rodent species. 

If the recommended drugs can be antagonized, the appropriate antagonistic drug is mentioned 

and dosage is provided. Antagonists are given intramuscularly unless otherwise stated. If 

urgent recovery is required, antagonists can also be administered intravenously. One has then 

to evaluate the dangers of an immediate arousal of the animal. 

I recommend reading the Handbook of Wildlife Chemical Immobilization (Kreeger, 1999) for 

further information on remote delivery procedures, precautions of use, drug side effects, and 

emergency procedures. Two copies are available for in-house consultation at the WCS main 

office, Ansari square St 3, right side, Shar e-Now, Kabul. 

 

 

Literature citedLiterature citedLiterature citedLiterature cited    

Habibi, K. (2003). Mammals of Afghanistan. Zoo Outreach organization / U.S. Fish and Wildlife Service, 

Coimbatore, India. 168 pp. 

Kreeger, T. J. (1999). Handbook of Wildlife Chemical Immobilization, 3rd Edition. Wildlife Pharmaceuticals, 

Fort Collins, Colorado. 342 pp. 

Macdonald, D. W. (2001). The New Encyclopedia of Mammals. Oxford University Press, Oxford. 930 pp. 

Ostrowski, S. (2007). Immobilization, handling and vaccination of bird and mammal species at Kabul Zoo, June 

2007. Unpublished report, WCS Afghanistan. 6 pp. 



 
2 

Ta
b
le
 1
. 
P
ro
p
o
se
d
 d
ru
g
 c
o
m
b
in
at
io
n
s 
fo
r 
ch
em
ic
al
 r
es
tr
ai
n
t 
o
f 
th
e 
m
o
st
 c
o
m
m
o
n
 s
p
ec
ie
s 
o
f 
w
ild
 m
am
m
al
s 
in
 A
fg
h
an
is
ta
n
 

O
rd
er
 

F
am

ily
 

S
ci
en
tif
ic
 n
am

e 
C
om

m
on

 n
a
m
e 

N
am

e 
in
 D
a
ri 

N
am

e 
in
 P
as
ht
o 

A
ve
ra
ge
 a
du
lt 

bo
dy
 m
as
s 
 

D
ru
gs
 

(c
o
m
bi
na

tio
ns
 a
nd
 d
os
ag

es
) 

A
nt
ag
on
is
ts
 

H
em

ie
ch

in
us

 
au

rit
us

 
Lo

ng
–e
ar
ed
 

he
dg
eh
og

 
K
ha
r 
pu
sh
ta
k 
gu
sh
 

da
ra
z 

A
uz
d 
gw

az
ey
 

je
sh
ge
y 

0.
2–
0.
5 
kg
 

5 
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.2
  
m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
1 
m
g/
kg
 a
tip
a
m
ez
o
le
 

H
em

ie
ch

in
us

 
m
eg

al
ot
is
 

A
fg
ha
n 
he
dg

eh
og

 
K
ha
r 
pu
sh
ta
k 

af
gh

an
y 

A
fg
ha
ni
 je
sh
ge
y 

? 
5 
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.2
  
m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
1 
m
g/
kg
 a
tip
a
m
ez
o
le
 

In
se
ct
iv
or
a 

(in
se
ct
iv
or
e
s)
 

E
rin
ac
id
ae

 
(h
ed

ge
ho

gs
) 

P
ar
ae

ch
in
us

 
hy

po
m
el
a
s 

B
ra
nd
t’s
 

he
dg
eh
og

 
K
ha
r 
pu
sh
ta
k 

ko
ch
ak
 

K
uc
hn
ey
 

je
sh
ge
y 

0.
5–
1 
kg
 

5 
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.2
  
m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
1 
m
g/
kg
 a
tip
a
m
ez
o
le
 

C
hi
ro
pt
e
ra
 

(b
at
s)
 

 
 

 
 

 
<
0.
1 
kg
 

10
 m
g/
kg
 k
et
a
m
in
e 
+
 2
 m

g/
kg
 

xy
la
zi
ne

 
N
o 
re
ve
rs
al
 

P
rim

at
es
 

(m
on
ke
ys
) 

C
er
co
pi
th
ec
id
ae
 

(o
ld
 w
o
rld
 m

on
ke
ys
) 

M
ac

ac
a 
m
ul
at
ta
 

R
he

su
s 
m
on
ke
y 

S
ha
de

y 
B
ez
ow

 
5–

8 
kg
 

5 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

N
o 
re
ve
rs
al
 

C
ar
ac

al
 c
ar
a
ca

l 
C
ar
ac
al
 

P
es
ha
k 
qa
ra
h 
ko
l  

– 
7–

15
 k
g 

6.
5 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

N
ot
 r
ep
o
rt
ed
 

F
el
is
 b
en

ga
le
ns

is
 

Le
op
ar
d 
ca
t 

P
es
ha
k 
ja
ng
al
i 

– 
 

3–
7 
kg
 

6.
6 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

N
ot
 r
ep
o
rt
ed
 

F
el
is
 s
ilv
es

tr
is
 

W
ild
 c
at
 

P
es
ha
k 
da
sh
ti 

– 
2–

7 
kg
 

10
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.0
5 
 

m
g/
kg
 m
ed
et
o
m
id
in
e 
 

or
 5
 m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 ½

 IV
 +
 ½

 
IM
 o
r 
al
l I
M
 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

F
el
is
 m

an
ul
 

P
al
la
s’
s 
ca
t 

P
es
ha
k 
ko
hi
 

– 
2–

4 
kg
 

8 
m
g/
kg
 k
et
am

in
e 
+
 0
.0
5 
 m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 ½

 IV
 +
 ½

 
IM
 o
r 
al
l I
M
 

P
an

th
er
a 
pa

rd
us

 
Le

op
ar
d 

P
al
an
g 

P
ra
an
g 

35
–6
0 
kg
 

3 
m
g/
kg
 k
et
am

in
e 
+
 0
.0
7 
m
g/
kg
 

m
ed

et
o
m
id
in
e 
 

or
 3
-4
 m
g/
kg
 T
e
la
zo
l/Z

ol
et
il*
 +
 

0.
05

 m
g/
kg
 m

ed
et
o
m
id
in
e 

0.
35

 m
g/
kg
 a
tip
am

ez
ol
e 
al
l I
M
 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

F
el
id
ae

 
(c
at
s)
 

U
nc

ia
 u
nc

ia
 

S
no

w
 le
op
ar
d 

P
al
an
g 
ba
rf
ie
 

G
ha
ra
ni
e 
p
ra
ng

 
25

–7
5 
kg
 

3 
m
g/
kg
 k
et
am

in
e 
+
 0
.0
8 
m
g/
kg
 

m
ed

et
o
m
id
in
e 
 

or
 4
 m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
4 
m
g/
kg
 a
tip
a
m
ez
o
le
 a
ll  
IM

 
no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

C
an

is
 lu

pu
s 

W
ol
f 

G
ur
g 

Le
va
/S
ho

rm
o
s 

15
–4
0 
kg
 

9-
11
 m

g/
kg
 k
et
am

in
e 
+
 1
-2
 

m
g/
kg
 x
yl
az
in
e 

0.
15

 m
g/
kg
 y
oh

im
b
in
e 
or
 0
.2
 

m
g/
kg
 a
tip
a
m
ez
o
le
 

C
ar
ni
vo
ra
 

(c
a
rn
iv
o
re
s)
 

C
an
id
ae

 
(d
og

s)
 

C
an

is
 a
ur
eu

s 
Ja
ck
al
 

S
ha
ga

l 
C
ha

ga
l/S

or
 

la
nd
ai
 

7–
15
 k
g 

10
 m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
* 

N
ot
 r
ep
o
rt
ed
 



 
3 

V
ul
pe

s 
ca

na
 

B
la
nf
or
d’
s 
fo
x 

R
ob
ah

 k
ha
ke
y 

 
1–

1.
5 
kg
 

12
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.0
5 

m
g/
kg
 m
ed
et
o
m
id
in
e 

or
 1
0 
 m

g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

V
ul
pe

s 
co

rs
ac

 
C
or
sa
c 
fo
x 

R
ob
ae

 k
ar
sa
k 

– 
2.
5–
5 
kg
 

12
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.0
5 

m
g/
kg
 m
ed
et
o
m
id
in
e 
 

or
 1
0 
 m

g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

V
ul
pe

s 
ru
ep

pe
lli
i 

R
üp

pe
ll’
s 
fo
x 

R
ob
ah

 d
as
ht
y 

– 
1.
2–
2.
6 
kg
 

12
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.0
5 

m
g/
kg
 m
ed
et
o
m
id
in
e 
 

or
 1
0 
 m

g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

C
an
id
ae

 
(d
og

s)
 

V
ul
pe

s 
vu

lp
es

 
R
ed

 fo
x 

R
ob
ae

 s
ur
kh
 

S
ra
h 
ge

yd
ar
ah
 

3–
6.
5 
kg
 

12
 m
g/
kg
 k
et
a
m
in
e 
+
 0
.0
5 

m
g/
kg
 m
ed
et
o
m
id
in
e 
 

or
 1
0 
 m

g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

H
yn
ae
ni
da
e 

(h
ye
na
s)
 

H
ye

na
 h
ye

na
 

S
tr
ip
ed
 h
ye
na

 
K
af
ta
ar
 

K
oz
h 

25
–4
5 
kg
 

5 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il 

or
 1
0 
m
g/
kg
 k
et
a
m
in
e 
+
 1
 m

g/
kg
 

xy
la
zi
ne

 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

0.
11

 m
g/
kg
 y
oh

im
b
in
e 
or
 0
.2
 

m
g/
kg
 a
tip
a
m
ez
o
le
 

H
er
pe

st
id
ae
 

(m
on

go
os
es
) 

H
er
pe

st
es

 
au

ro
pu

nc
ta
tu
s 

S
m
al
l I
nd
ia
n 

m
on
go

os
e 

M
us
h 
kh
u
rm

a 
M
us
h 
kh
ur
m
a 

1.
1–
2.
4 
kg
 

4 
m
g/
kg
 k
et
am

in
e 
+
 6
.5
 m
g/
kg
 

xy
la
zi
ne

 
0.
5 
m
g/
kg
 a
tip
a
m
ez
o
le
 

Lu
tr
a 
lu
tr
a 

C
om

m
on

 o
tte

r 
S
ag
e 
ab
i 

– 
3–

14
 k
g 

50
 m
g/
kg
 k
et
a
m
in
e 
+
 3
 m

g/
kg
 

xy
la
zi
ne

 
0.
12

5 
m
g/
kg
 y
oh

im
b
in
e 

M
a
rt
es

 fo
in
a 

S
to
ne
 m
ar
te
n 

D
al
a 
kh
af
aq
 

– 
0.
5–
2 
kg
 

4 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il 
l*
 +
 3
 

m
g/
kg
 x
yl
az
in
e 

N
ot
 r
ep
o
rt
ed
 

M
el
liv
or
a 

ca
pe

ns
is
 

R
at
el
 

S
am

ur
 

– 
3–

6 
kg
 

8 
m
g/
kg
 k
et
am

in
e 
+
 0
.5
 m
g/
kg
 

xy
la
zi
ne

  
or
 2
.2
 m

g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

M
us

te
la
 e
rm

in
ea

 
E
rm

in
e 

M
os
h 
ta
zy
 

– 
0.
05
–0

.3
5 
kg
 

5 
m
g/
kg
 k
et
am

in
e 
+
 0
.1
 m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
5 
m
g/
kg
 a
tip
a
m
ez
o
le
 

M
us
te
lid
ae
 

(m
us
te
lid
s)
 

M
us

te
la
 n
iv
al
is
 

W
ea

se
l 

R
aa
su
 

– 
0.
05
–0

.3
5 
kg
 

5 
m
g/
kg
 k
et
am

in
e 
+
 0
.1
 m
g/
kg
 

m
ed

et
o
m
id
in
e 

0.
5 
m
g/
kg
 a
tip
a
m
ez
o
le
 

C
ar
ni
vo
ra
 

(c
a
rn
iv
o
re
s)
 

U
rs
id
ae

 
(b
ea

rs
) 

U
rs
us

 a
rc
to
s 

B
ro
w
n 
be

ar
 

K
he
rs
 n
as
va
ry
 

K
he

r 
ye
zh
 

10
0–
32

5 
kg
 

8 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

or
 2
 m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 +
 

0.
06

 m
g/
kg
 m

ed
et
o
m
id
in
e 

or
 1
1 
m
g/
kg
 k
et
a
m
in
e 
+
 1
1 

m
g/
kg
 x
yl
az
in
e 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

0.
3 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 0.
12

5 
m
g/
kg
 y
oh

im
b
in
e 



 
4 

C
ar
ni
vo
ra
 

(c
a
rn
iv
o
re
s)
 

U
rs
id
ae

 
(b
ea

rs
) 

U
rs
us

 th
ib
et
an

us
 

A
si
at
ic
 b
la
ck
 b
ea

r 
K
he
rs
 s
iy
ah
 

T
ho
u
r 
ye
zh
 

65
–9
0 
kg
 (
f)
  

11
0–
15

0 
kg
 (
m
) 

4-
6 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
+
 1
 

m
g/
kg
 k
et
a
m
in
e 
+ 
0.
5 
m
g/
kg
 

xy
la
zi
ne

 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

0.
2 
m
g/
kg
 a
tip
a
m
ez
o
le
 

 

C
ap

ra
 fa

lc
on

e
ri 

M
ar
kh
or
 

A
hu
 m
ar
kh
u
r 

M
ar
 k
hu

ra
 

32
–4
0 
kg
 (
f)
  

80
–1
10

 k
g 
(m

) 
1.
7–

2.
3 
m
g/
kg
 x
yl
az
in
e 
+ 
3.
1–

4.
3 
m
g/
kg
 k
et
a
m
in
e 

10
–1

5 
m
g/
an

im
al
 a
tip
am

e
zo
le
 

(2
/3
 IV

 +
 1
/3
 I
M
) 

C
ap

ra
 ib

ex
 

S
ib
er
ia
n 
ib
ex
 

A
hu
 r
un
g 

M
ug
le
y 

30
–5
0 
kg
 (
f)
  

80
–1
00

 k
g 
(m

) 
1.
7–

2.
3 
m
g/
kg
 x
yl
az
in
e 
+ 
3.
1–

4.
3 
m
g/
kg
 k
et
a
m
in
e 

10
–1

5 
m
g/
an

im
al
 a
tip
am

e
zo
le
 

(2
/3
 IV

 +
 1
/3
 I
M
) 

G
az

el
la
 

su
bg

ut
tu
ro
sa

 
G
oi
te
re
d 
ga

ze
lle
 

G
ha
za
l 

O
se
ye
 

15
–2
5 
kg
 

7 
m
g/
kg
 k
et
am

in
e 
+
 8
.5
 m
g/
kg
 

xy
la
zi
ne

 
0.
05

 m
g/
kg
 m

et
ho
xy
–
od
az
ox
an

 
(R
X
82
10

02
A
) 

O
vi
s 
a
m
m
on

 p
ol
ii 

M
ar
co
 P
ol
o’
s 

sh
ee
p 

A
hu
 m
ar
co
 

po
lo
/q
as
hq

ar
  

M
ar
co
 p
ol
o 

ge
rt
sa
 

80
–1
20

 k
g 
(m

) 
1.
7–

2.
3 
m
g/
kg
 x
yl
az
in
e 
+ 
3.
1–

4.
3 
m
g/
kg
 k
et
a
m
in
e 

10
–1

5 
m
g/
an

im
al
 a
tip
am

e
zo
le
 

(2
/3
 IV

 +
 1
/3
 I
M
) 

B
ov
id
ae
 (
bo
vi
ds
) 

O
vi
s 
or
ie
nt
al
is
 

U
ria
l s
he
ep
 

A
hu
 n
ek
hs
he

yr
/m

el
 
S
ra
 g
er
ts
a 

36
–8
7 
kg
 (
m
) 

1.
7–

2.
3 
m
g/
kg
 x
yl
az
in
e 
+ 
3.
1–

4.
3 
m
g/
kg
 k
et
a
m
in
e 

10
–1

5 
m
g/
an

im
al
 a
tip
am

e
zo
le
 

(2
/3
 IV

 +
 1
/3
 I
M
) 

A
rt
io
da

ct
yl
a 

(a
rt
io
da

ct
yl
s)
 

S
ui
da
e 
(p
ig
s)
 

S
us

 s
cr
of
a 

W
ild
 b
oa

r 
K
hu
ge

 
S
ar
ku
zy
 

50
–2
00

 k
g 

3 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 +
 1
.6
 

m
g/
kg
 x
yl
az
in
e 

10
–1

5 
m
g/
an

im
al
 a
tip
am

e
zo
le
 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

S
ci
ur
id
ae

 
M
a
rm

ot
a 
ca

ud
at
a 

Lo
ng
–t
ai
le
d 

m
ar
m
ot
 

V
on
do

k/
T
ab

ar
gh

an
 
– 

2.
5–
5 
kg
 

3–
10

 m
g/
kg
 x
yl
az
in
e 
+
 1
5–

20
 

m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

1–
2 
m
g/
kg
 a
tip
a
m
ez
o
le
 

no
 r
ev
e
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 

R
od
en
tia
 

(r
od
en

ts
) 

H
ys
tr
ic
id
ae

 
(p
o
rc
up
in
es
) 

H
ys
tr
ix
 in

di
ca

 
C
re
st
ed

 
po

rc
up

in
e 

Ja
ra
h 

S
ko
n 

10
–2
5 
kg
 

7.
5 
m
g/
kg
 T
el
az
ol
/Z
ol
et
il*
 

N
o 
re
ve
rs
al
 fo

r 
T
el
az
ol
/Z
ol
et
il*
* 
 

*
B
ra
n
d
 d
en
o
m
in
at
io
n
s 
o
f 
Te
la
zo
l®
 a
n
d
 Z
o
le
ti
l®
 a
re
 f
o
r 
U
S 
an
d
 E
u
ro
p
e,
 r
es
p
ec
ti
ve
ly
. 
Th
ey
 a
ss
o
ci
at
e 
ti
le
ta
m
in
e 
an
d
 z
o
la
ze
p
am
 c
h
lo
rh
yd
ra
te
s 
at
 e
q
u
al
 m
g/
m
g
 r
at
io
. 
Th
u
s 
5
 m
g
 o
f 

Te
la
zo
l/
Z
o
le
ti
l 
re
p
re
se
n
ts
 2
.5
 m
g
 o
f 
ti
le
ta
m
in
e 
p
lu
s 
2
.5
 m
g
 o
f 
zo
la
ze
p
am
. 

*
*
B
en
zo
d
ia
ze
p
in
e 
an
ta
go
n
is
ts
 s
u
ch
 a
s 
fl
u
m
az
en
il 
o
r 
sa
rm
az
en
il 
co
u
ld
 p
ar
ti
al
ly
 a
n
ta
go
n
iz
e 
Te
la
zo
l®
 /
 Z
o
le
ti
l®
 e
ff
ec
ts
 b
u
t 
ar
e 
ve
ry
 d
if
fi
cu
lt
 t
o
 o
b
ta
in
 a
t 
th
e 
m
o
m
en
t 
in
 A
fg
h
an
is
ta
n
. 

 

Ta
b
le
 2
. 
In
tr
am
u
sc
u
la
r 
d
o
sa
g
es
 o
f 
ke
ta
m
in
e-
xy
la
zi
n
e 
co
m
b
in
at
io
n
 f
o
r 
ro
d
en
ts
 w
ei
gh
in
g
 l
es
s 
th
an
 1
0
0
0
 g
. 
Fo
r 
an
im
al
s 
w
ei
gh
in
g
 l
es
s 
th
an
 2
5
0
 g
, 
a 
1
0
 t
o
 2
0
-f
o
ld
 d
il
u
ti
o
n
 i
n
 s
te
ri
le
 w
at
er
 

o
f 
th
e 
ke
ta
m
in
e-
xy
la
zi
n
e 
co
m
b
in
at
io
n
 i
s 
re
q
u
ir
ed
 f
o
r 
a 
p
re
ci
se
 a
d
m
in
is
tr
at
io
n
 o
f 
th
e 
d
ru
gs
. 

B
od
y 
m
as
s 
(g
ra
m
) 

D
os
e 
xy
la
zi
ne
 (
m
g
) 

D
os
e 
ke
ta
m
in
e 
(m

g)
 

S
le
ep

 ti
m
e 
(m

in
ut
e
) 

20
 

0.
2–

0.
4 

1–
2 

<
1 
 

50
 

0.
4–

0.
8 

2–
3 

<
1 
 

10
0 

0.
6–

1 
3–
5 

1.
5–
2 
 

25
0 

1–
2 

5–
8 

3–
5 

50
0 

2–
5 

10
–1

5 
5–
7 

10
00
 

3.
3–

6.
5 

16
.5
–2

5 
10
–1

5 
 


