
ACTA VET.BRNO.56.1987:181-193 

BIOCHEMICAL VALUES IN THE BLOOD SERUM OF ZEBRAS KEPT IN THE 
EAST-BOHEMIAN ZOOLOGICAL GARDEN AT DVfJR KRALOV£ NAD LAB EM 

J. POSpISIL. P. SPALA. J. V AHALA and F. KASE 

East-Bohemian Zoological GardEn. 554 01 Dvur Kralove nad Labem 

Received Octob~ 6, 1986 

Abstract 

P 0 s pis i 1. J.. P. ~ pal a. J. V a hal a. 
F. K a s e: Bioche.m.ical Valuu .in the Blood SVtWn 06 
Zeb~ Kept in the Ea6t-Bohemian Zoological ~den at 
Vv~ ~ove nad Labem. Acta. vet. Brno.56,1987:181-193. 

Twelve clinically healthy Hartman's zebras (EquU6 
zeb4a HaAtmannae). 32 Grevy's zebras (EqUU6 G4evyi). 4 
female Chapmann' s zebras (EqUU6 BMChelli ChapmanM). 4 
dammar zebras (EqUU6 BMChelli antiquo~) and 19 Bohm's 
zebras (EquU6 BMChelli Boehmi) were subjected to 
biochemical examination of their blood sera covering 
total and bound bilirubin. total protein. glucose, creatinine, 
urea. total lipid. triglyceride. cholesterol. magnesium. 
calCium. phosphorus. chloride. sodium. potassium. copper. 
zinc and iron level and alkaline phosphatase, AST and ALT 
aminotransferase and lactate dehydrogenase activity. In 
Hartmann's zebras and Grevy's zebras an assessment was 
made of the differences in blood serum biochemical values 
between females and males. In Bohm's zebras. the differences 
in blood serum biochemical values between maneless zebras 
and the animals of the normal funnwere assessed. 

In 13 zebras and 3 Shetland ponies the effects o~ 
immobilization on their blood serum biochemical values 
were examined. During immobilization marked increases 
were observed in the blood serum levels of glucose and 
triglyceride and a decline in potassium level. The remaining 
blood serum biochemical values showed little change. 

Biochem.iAtJr.y, blood 4VtWn, EquU6 ze.b4a HaJr..tmannae., EqUU6 
G4e.vyi, EquU6 BMChelli ChapmanM. EquU6 BMChelli 
antiqu04um, EquU6 BMChelli Boe.hmi. 

A previous report from our laboratory (P 0 s pis i 1 et ale 
1985) was concerned with hae~atological values in the peripheral blood of 
clinically healthy zebras kept in the East-Bohemian Zoological Garden at 
Dvur Kralove nad Labem. The present study gives the results of biochemical 
examination of the blood serum of zebras kept in the same zoological garden. 
Search for relevant published information revealed data on blood serum 
biochemical paral!leters of zebras in the reports by Sea 1 et a1. (1977). 



T
ab

le
 1

 
S

u
rv

ey
 o

f 
p

u
b

li
sh

ed
 i

n
fo

rm
at

io
n

 o
n

 b
lo

o
d

 s
er

u
m

 b
io

ch
em

ic
al

 v
al

u
es

 i
n

 z
eb

ra
s 

(0
 

ex
p

re
ss

ed
 i

n
 t

er
m

s 
o

f 
S

I 
u

n
it

s)
 

VA
N 

H
EE

RO
EN

 
SE

A
L 

e
t.

a
1

. 
(1

9
7

7
) 

N
EL

SO
N

 
(1

97
8 

e
t 

a1
. 

(1
98

5)
 

E.
ZE

B
R

A
 

ZE
BR

A
 

a 
E

. B
U

RC
H

EL
L 

I 
BD

EH
M

I 
b 

E.
ZE

B
R

A
 

E.
C

R
EV

Y
I 

E
. B

U
RC

H
EL

L 
I 

HA
RT

M
AN

AE
 

N
 

X
 (

SO
) 

N
 

X
 (

SO
) 

o 
N

 
X

 (
SO

) 
0 

X
 (

SO
) 

0 
X

 (
SO

) 
0 

X
 (

SO
) 

0 

o
ta

1
 

b
il

ir
u

b
in

 
Il

m
o 1

l1
 

-
--

-
-

-
-

6
.8

4
 

±
 1

.7
1

 
6

.8
4

 ±
 1

.7
1

 
6

.8
4

 
±

 3
.4

2
 

o
ta

1
 

p
ro

te
i n

 g
il

 
11

 
6

9
.4

5
 

36
 

6
6

.0
 

31
 

7
7

.0
 

-
-

-
~1

 u
co

se
 m

m
o1

11
 

±
 

1
0

.0
6

 
±

 0
.9

 
±

 1
.2

 
-

-
30

 
7

.3
2

6
 

31
 

4
.8

8
4

 
1

0
.2

1
 

6
.1

1
 

8
.0

5
 

±
0

.4
1

6
 

±
 0

.2
4

4
 

±
1

.8
8

 
±

1
.6

6
 

±
3.

71
 

re
a
ti

 n
i n

e 
lIm

o1
/1

 
11

 
1

3
7

.5
5

 
-

-
-

-
-

-
-

±
1

6
.4

6
 

U
re

a 
m

m
o1

11
 

11
 

5
.7

0
 

36
 

2
.8

2
2

 
31

 
3

.1
9

4
 

2
.3

2
 

3
.1

6
 

3
.1

6
 

±
1

.3
6

 
±

 1
.1

1
2

 
±

0
.0

9
1

 
±

O
.7

9 
±

0
.9

9
 

±
O

.9
9 

C
h

o
le

st
er

o
l 

lI
m

ol
/l

 
-

-
35

 
3.

65
1 

31
 

2
.8

7
4

 
3

.0
8

2
 

2
.9

5
2

 
3

.4
1

8
 

±
 0

.1
2

1
 

±
0

.0
6

9
 

±
0

.6
9

9
 

±
0

.2
5

9
' 

±
1

.1
6

5
 

A
lk

al
in

e 
p

h
o

sp
h

at
as

e 
Il

k
a
t/

l 
11

 
4

.1
2

9
 

41
 

1
.5

0
4

 
31

 
1

.3
1

9
 

-
-

1
.0

5
2

 
±

1
.0

9
2

 
±

 0
.0

7
0

 
±

0
.0

6
0

 
±

O
.6

68
 

A
ST

 
Il

k a
t/

l 
-

-
33

 
1

.6
7

0
 

31
 

1
.7

7
0

 
1

.8
7

0
 

1
.6

9
6

 
4

.3
4

2
 

±
 0

.1
0

6
 

±
 0

.1
0

0
 

±
O

.4
60

 
±

0
.6

0
1

 
±

2
.6

7
2

 

LD
H 

Il
k

at
l1

 
-

-
29

 
4

.5
5

9
 

31
 

3
.9

2
4

 
3

.0
8

9
 

4
.3

4
2

 
6

.5
1

3
 

±
 O

. 2
33

 
±

0
.0

6
0

 
±

O
.5

84
 

±
2

.0
0

4
 

±
3.

84
1 

M
ag

ne
si

um
 

m
m

ol
l1

 
10

 
0

.8
5

 
-

-
-

-
-

-
-

±
0

.1
6

 

C
al

ci
um

 
m

m
ol

/l
 

8 
2.

91
 

37
 

2
.7

1
9

 
31

 
3

.1
9

3
 

2
.7

4
4

 
2

.7
1

9
 

2
.6

9
4

 
±

0
.1

6
 

±
0

.0
2

4
 

±
0

.0
3

9
 

±
O

.2
49

 
±

0
.0

7
4

 
±

O
.1

24
 

P
h

o
sp

h
o

ru
s 

m
m

ol
l1

 
9 

1
.3

9
 

37
 

1
.6

1
4

 
31

 
1

.5
8

2
 

1
.3

5
6

 
1

.5
4

8
 

1
.5

1
7

 
±

0
.1

7
 

±
0

.0
3

5
 

±
 0

.0
71

 
±

O
.2

26
 

±
0

.1
0

4
 

±
O

.2
90

 

C
h

lo
ri

d
es

 
m

m
ol

l1
 

11
 

1
0

2
.4

5
 

31
 

9
4

.4
 

31
 

9
3

.0
 

-
-

9
4

.0
 

±
2.

R
O

 
±

0
.7

8
 

±
0

.7
3

 
±

4
.0

 

S
od

iu
m

 
m

m
ol

/1
 

11
 

1
4

0
.5

5
 

29
 

1
4

0
.0

 
31

 
1

3
8

.0
 

-
-

1
3

9
.0

 
±

4
.0

3
 

±
0

.6
5

 
±

0
.7

3
 

±
3

.5
 

P
o

ta
ss

iu
m

 
m

m
ol

/l
 

10
 

5
.6

4
 

30
 

4
.4

0
 

31
 

6
.2

0
 

-
-

4
.2

 
±

0
.7

2
 

±
0

.0
9

 
±

 O
. 1

1 
±

O
.3

 
Ir

o
n

 
Il

m o
ll

1
 

7 
2

9
.2

6
 

-
-

-
-

-
-

-
±

1
2

.5
0

 
-
-
-
-

T
he

 
v

al
u

es
 

re
p

o
rt

ed
 

by
 

5 
e 

a 
1 

e
t 

a
l.

 
(1

97
7)

 
an

d 
N

 e
 

1 
s
o

n
 

(1
97

8)
 

w
er

e 
ex

p
re

ss
ed

 
b

y
 

u
s 

in
 

te
rm

s 
o

f 
51

 
u

n
it

s 
ac

co
rd

in
g

 
to

 
J
a
g

 0
 

5 
an

d 
B

 0
 

u 
d 

a 
(1

9
8

1
).

 

.... co
 

N
 



183 

N e 1 son (1978) and Van H e e r den et al. (1985) as are summarized 
in Table 1 and the data obtained by 0' Ago s tin 0 (1974) on the basis 
of examination of two Grevy's zebras (Eq~ G~evyi), specifying the 
following levels: calcium, 2.74 - 2.86 mmol/l; chloride 104 - 112 mmol/l; 
magnesium, 1.25 - 1.39 mmol/l; phosphorus, 1.93 - 2. l3 mmol/l; potassium, 
3.42 - 3.62 mmol/l; and sodium, 135 - 154.5 mmol/l.+) 

The object of our study was to obtain data from zebras of all species 
kept in the East-Bohemian Zoological Garden by methods used in the. clinical 
laboratory, to obtain information on some parameters not specified by the 
aforementioned investigators and to conduct an exploratory study on changes 
in biochemical values of the blood serum of zebras during their immobilization. 

Materials and Methods 

The animals examined were 12 Hartmann's zebras (Equ.!U> zeb~a Ha.Jr-tmannae), 
7 females and 5 males; 32 Grevy's zebras ( Equ.!U> G~evyi), 26 females and 6 
males: 4 female Chapmann's zebras (Equ.!U> BMC.hetli ChapmanM); 4 dammar 
zebras (Equ.!U> BMC.hetli an.-tiqu.olLUm ), 2 females and 2 males; and 19 Bahm's 
zebras (Eq~ BMC.hetli Boehm.t) that are kept in the East-Bohemian Zoo
logical Garden in two forms: normal (7 females and 2 males) and maneless 
(8 females and 2 males). 

Blood collections were made from the v. saphena medialis in healthy 
zebras more that two years of age. Before being blood-sampled, the zebras 
were immobilized by i. m. administration of IMOBILONE (Reckit and Colman, 
Pharmaceutical Division, Ireland) at the dose rate of 1. 5 to 1. 6 ml per animal. 
The months in which the blood collections were made are shown in Table 2. 

Examination of biochemical changes in the blood serum after immobilization 
was made in 3 female Shetland ponies between 2 and 5 years of age and 13 
zebras of various species aged 2 to 8 years. IMOBILONE (Reckit and Colman, 
Pharmaceutical Division, Ireland) was given to Shetland ponies and zebras by 
i. m. administration usin g 1. 7 to 2.0 ml and 1. 5 to 1. 6 ml per animal, respect
ively. Intervals at which the animals were blood-sampled from the v. saphena 
medialis after IMOBILONE administration are shown in Tables 4 and 5. Blood 
samples fro Shetland ponies before IMOBILONE administration were withdrawn 
from the v. jugularis. 

Biochemical values were determined in the blood serum. The methods used 
can be divided into two groups. One group comprised techniques using kits 
supplied by LACHEMA, Brno, and carried out according to the producer's 
instructions. Spectrophotometric measurements were made with a PM2K OPTON 
spectrophotometer. In this way determinations were made of total and bound 
bilirubin, total protein, glucose, creatinine, urea, triglyceride, total lipid, 
cholesterol, chloride and phosphorus level and of alkaline, ALT' and AS~ 
aminotransferase and lactate dehydrogenase activity. The other group of 
methods comprised techniques based on atomic absorption spectrophotometry. 
This approach was chosen for the determination of calcium , magnesium, 
potassium, sodium, iron, copper and zinc level. The spectrophotometer used 
was a PERKIN-ELMER 2380 and the measurements were made according to the 
producer's instructions. With both methods the validity of the results was 
checked by including samples of control sera (CALIBRATE, LABORDIAGNOS
TICA, German Federal Republic). 

Means 00 and standard deviations (SO) were computed from the 

+) Expressed by the present authors in terms of SI units. 
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individual values obtained. 
The significance of the agreement or differences of the variances of two 

computed mean values was assessed by the F-test (R 0 t h et ale 1962). 
The significance of the agreement or differences of two computed mean 

values was assessed: 
(a) by Student's t-test; before applying this test, the agreement of the 

variances was assessed by the F-test at the 5% level of significance and 
a modification of the t-test was chosen accordingly (R 0 t h et ale 
1962) and 

(b) by Wilcoxon's rank-order test (R 0 t h et ale 1962). 

Results 
", 

The blood serum biochemical values found in clinically he.althy zebras of 
the individual species kept at the East-Bohemian Zoological Garden at Dvur 
Kr.Hove nad Labem are shown in Table 3. 

In the groups of Hartmann's zebras and Grevy's zebras a comparison 
was made between the values computed separately for females and males 
using Student's t-test. In Hartmann's zebras, the differences between 
females were not significant (P < 0.05) and therefore the mean values for 
females and males in Table 3 were combined. In Grevy's zebras, significant 
differences between females and males were found in mean creatinine and chol
esterol values (by 2.2 and 0.4% respectively) as can be seen from Table 3. 
In the remaining mean values the differences between females and males 
were not significant and these values for females and males were therefore 
combined for tabulation. 

In Bohm's zebras the significance of the differences in the mean blood 
serum values between 9 animals of the normal form and 10 animals of the 
maneless was assessed by Student's t-test. Since the differences in the mean 
values between the two forms were not significant (P < 0.05), the values 
obtained for these two forms of Bohm's zebra were combined. 

Intramuscular administration of IMOBILONE produced a significant rise 
in glucose and triglyceride level and a fall in potassium level in the blood 
sera of both zebras and Shetland ponies. In zebras, it also produced a 
significant fall in chloride level. The remaining blood serum biochemical 
levels under study showed no significant changes during immobilization in 
either zebras or Shetland ponies (Tables 4 and 5). Examination of the chC:'lges 
in the variances of the values during immobilization revealed significant differences 
in 9XIle values compared with those found 10 minutes after IMOBILONE 
administration in zebras and compared with those recorded before immobiliza-
tion in Shetland ponies (Table 6). 

Discussion 

The question of handling animals before blood collection for clinical and 
laboratory examination was discussed previously (P 0 s pis i I et al. 
1985) and changes of haematological values in the peripheral blood of zebras, 
Shetland ponies and Cape buffaloes after 1. m. administration of IMOBILONE 
were the subject of another report from our laboratory (P 0 s pis i I et 
al. 1986). Since immobilization of zebras is a necessity, it was of interest to 
find to which extent it would affect their blood serum biochemical values. 
Our objective was only to assess the effect of immobilization on the mean 
values but also to find whether it might not produce changes in the variances 
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Table 6 
Evaluation of the agreement of the variances of the blood serum 
biochemical values in zebras and Shetland ponies after 
immobilization + 

Zebras Ponies 

.Time in min after immobilizat. 
20 30 10 20 30 

Total protein - - - - -
Glucose - - - \75% -
Creatinine - - - - -
Urea - - - - -
Total lipid - - - - -
Triglycerides - - - - \75% 
Cholesterol - - - - -
Alkaline phosphatase - - - - -
AST \75% - \75% \75% \75% 
ALT - - - - -
Magnesium - - \71% - -
Calcium - - 171% - -
Phosphorus \71% - - - -
Chlorides \75% - 1:.5% - t:.l% 
Sodium - - - - -
Potassium \75% \75% - 1:.5% -

+ Agreement of the variances was assessed by the F-test. The va"riance of the 
computed mean values were compared with those of the mean values obtained 
10 min after IMOBILONE administration in zebras and with those of the mean 
values obtained before immobilization in Shetland ponies. 

Statistical significance: - •••• p > 5%, 5% •••• p :> 5% 
1% ••• p :> 1% 
\7 variance of the values less 

than in the compared sample. 
I:. = variance of the value larger 

than in the compared sample. 
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of the individual values so that potential clinical use could be envisaged. 
Immobilization before blood collection affects the animal essentially in 

three ways. First the animal is dist urbed by man's approach beyond the 
safety distance. This is followed by muscular exercise of the animal in its 
attempt to escape. The third factor is the effect of the administered drug. 
This implies that blood collections from animals for clinical and laboratory 
examination are made on animals subject to stress and affected by 
pharmacological treatment. 

Reaction to stress is accompanied by two major effects concerning the 
metabolism of glucose and lipids (S c h rei b e r 1985). Enhanced 
glucose levels observed. in the present study in the blood sera of zebras 
and Shetland ponies can be regarded as a consequence of non-specific 
reaction to the load. Increased blood serum glucose levels at blood collection 
were observed in sheep by G 0 h a r y and B i c k h a r d (1979) and 
in springboks by G e ric k e et al. (1978). H 0 f mayer et al. 
(1973) found that blood serum glucose levels of zebras that were at rest 
before immobilization were 4.410 mmoll1+ immediately after immobilization and 
10.54 mmoll1+ one hour after immobilization, whereas in those stressed before 
immobilization he found 7.832 mmol/l+ immediately before immobilization and 
9.721 mmoll1+ one hour after immobilization. Our results confirm the 
observations of H 0 f mayer (1973). These considerations also explain 
why the blood serum glucose levels found by us in zebras of several species 
are, for the most part, markedly higher than those reported for horses 
(5.49 ± 0 .. 77 mmol/I) by S 0 v a (1979). 

Blood serum levels of lipids and their products rise under stress 
depending on the rate of their mobilization and utilization (S c h r e i-
b e r 1985). This mechanism may b~ made responsible, to a certain extent, 
for the rise of triglyceride level in the blood serum of immobilized zebras 
and Shetland ponies, but this explanation is in contradiction with the fact 
that their lipid levels !'howed only little change. The decline in potassium 
level in the blood serum of immbilized zebras is at variance with the observations 
of G e ric k e et al. (1978) who found a rise of blood serum potassium 
level in stressed springboks. To which extent the effects observed by us may 
have been due not only to stress but· also to the administration of IMOBILONE 
remains undisclosed, but a possible pharmacological effect certainly deserves 
consideration. 

The objective of our study was to find which biochemical parameters of 
the blood serum of animals are affected by immobilization to such an exten, 
that their use for further clinical purposes would be problematic. The 
evide!1ce suggests that caution is needed in interpreting the values for blood 
serum glucose, triglycerides and potassium. The remaining blood serum levels 
under study did not change during immobilization to an extent that would 
impair their validity for diagnostic purposes. From this point of view it is 
reasonable to recommend that blood collections should be made at standard 
intervals after immobilization. 

Biochemicke hodnoty krevniho sera zeber chovanych ve Vychodoceske zoolo
gicke zahrade Dvur Kralove nad Labem 

Bylo provedeno biochemicke vysetreni krevniho sera klinickyzdravych 
12 zeber Hartmannove (EqulL6 z eblta. HaJttma.nna.e ), 32 zeber Grevyho (EqulL6 

+ Expressed in terms of SI units to make comparison easier. 
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GILeVIj.i. ), 4 samic zeber Chapmannovych (Equ.u.6 BUIlche1U Cha.pma.nn-i. ), 4 ze
ber damarskych (Equ.u.6 BUIlche1U ant.i..quolLUm) a 19 zeber Bohmovych 
(Equ.u.6 BUIlche1U Boehm.i.). V krevnim seru techto zeber byl stanoven obsah 
celkoveho a vazaneho bilirubinu, bilkovin, glukozy, kreatininu, mol:oviny, 
celkovych lipidll, triglyceridll, cholesterolu, vapniku, fosforu, hofl:iku, 
chloridll, sodiku, drasliku, medi, zinku, zeleza a aktivita alkalicke fosfata
zy, aminotransferazy AST a ALTa laktatdehydrogenazy. V krevnfm seru ze
ber Hartmannove a zeber Grevyho byly hodnoceny rozdily zjistovanr.ch bio
chemickych hodnot v zavislosti na pohlavi. V krevnim seru zeber Bohmovych 
bylo provedeno hodnoceni zjistenych biochemickych hodnot u zeber obyl:ejne 
formy a zeber bezhfivych. 

U 13 zeber a 3 pony Shetlandskych byl sledovan vliv imobilizace na zme
ny biochemickych hodnot v krevnim seru. Vlivem imobilizace se vyrazne zvy
sovala v krevnim seru hladina glukozy, triglyceridll a sniZovala hladina 
drasliku, ostatni sledovane biochemicke hodnoty se vyrazne nemenily. 

BHOUXHMHqeCKHe BenHqHH~ KPOBHHHOA C~BOpOTKH se6p, co~ep~HM~X B 
BOCTOqHOqemCKOM soonapKe ~Byp-KpanoBe Ha~ na60A 

npOBO~HnH 6HOXHMHqeCKHe Hccne~OBaHHH KPOBHHHOA C~BOpOTKH 
12 KnHHHQeCKH S~OpOB~X se6p rapTMallH (EqLlU-6 zebJr.a. Ha.Jr.tmannae ), 32 
se6p rpeBH (EquUA GILevlj.i. ), 4 caMOK se6p qanMaHHa (Equu.6 8Wtche1U 
Cha.pma.nn.i. ), 4 ~aMapcKHx se6p. ( EqLlU-6 BUIlche1U ant.i..quolLUm ) H 19 se6p 

BSMe (EqLlU-6 BUIlche1U Boeh.m.i.). B KPOBHHOA CblBopoTKe npHBe~eHHblx 
~HBOTH~X onpenenHnH co~ep~aHHe o6wero H CBHsaHHoro 6HnKpy6HHa, 
6enKoB, rnroKos~, KpeaTHHHHa, MOQeBHH~, 06WHX nHnH~OB, TpHrnHuepH
~OB, xonecTepHHa, KanbUHH, ~oc~opa, MarHHH, xnopH~oB, HaTpHH, 
KanHH, Me~H UHHKa ~enesa H aKTHBHOCTb wenoQHoA ~oc~aTas~, aMHHO
TpaHc~epas~ AST HALT H naKTaT~erH~poreHas~. B KPOBHHOA C~BO
pOTKe se6p rapTMaHH H rpeBH npOBo~HnH oueHKY pacxo~~eHHA B~
HBnHeM~X 6HOUXHMHQeCKHX BenHQHH B saBHCHMOCTH OT nona. B KPOBH
HoA C~BopoTKe se6p BSMe oueHHBanH nonyQeHH~e 6HOUXHMHQeCKHe 
~aH~e y se6p 06~QHOA ~OPMbl H se6p 6esrpHBblx. 

Y 13 se6p H 3 meTnaH~CKHX nOHH Ha6nro~anH sa BnHHHHeM HMMO-
6HnHsaUHH Ha HSMeHeHHe 6HOUXHMHQeCKHX BenHQHH B KPOBHHOA C~BO
pOTKe. 06es~BH~eHHeM B KPOBHHOA C~BopoTKe cywecTBeHHo nOB~CHnCH 
ypoBeHb rnroKos~, TpHrnHuepH~oB H nOHHSHnCH YPoBeHb KanHH. OijTanb
H~e Huune~yeM~e 6HOUXHMHQeCKHe BenHQHH~ cywecTBeHHO He MeHHnHCb. 
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