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Abstract

Posp{sil J., P. Spédla, J. Vadhala, F. Kase:
Biochemical Values in the Blood Serum of Some Felids Kept in the East-Bohe-
mian Zoological Garden at Dvir Krdlové nad Labem. Acta vet. Brnmo, 56,
1987: 343-360.

Biochemical values of the blood serum of 4 northern European
lynxes /Lynx lynx lynx/, 3 mountain lions /Puma concolor missolensis/,
a male leopard /Panthera pardus saxicolor/, a female Corbett's t1ger
/Panthera tigris Corbetti/, a male Althaic tiger /Panthera tigris
Altaica/, 5 jaguars /Panthera onca/, 4 lions /Panthera leo leo/ and 8
cheetahs /Acinonyx jubatus jubatus/ are reported. The values include
total bilirubin, protein, glucose, creatinine, urea, total 1li-

- pid, triglycerides, cholesterol, magnesium, calcium, phosphorus,
chlorides, sodium, potassium, copper, zinc and iron concentrat-
ion and alkaline phosphatase, ALT and AST aminotransferase and
lactate dehydrogenase activity.

Lion, lynx, jaguar, cheetah, leopard, tiger.

Haematological values in the peripheral blood of some clini-
cally healthy felids /Carnivores, the Felidae/ kept in the East-Bo-
hemian Zoological Garden at Dvir Krdlové nad Labem were report-
ed previously (Pospi8il et al. 1986). The present report
gives the results of biochemical examination of the blood serum
of clinically healthy felids including the northern European
lynx /Lynx lynx lynx/, moutain lion /Puma concolor missolensis/, ja-
guar /Panthera onca/, leopard /Panthera pardus saxicolor/, Corbett’s
tiger /Parthera t1gr1s Corbetti/, Althaic tiger /Panthera tigris
Altaica/, lion /Panthera leo leo/ and the cheetah /Acinonyx jubatus
Jubatus/ Search for relevant literature revealed some data on
blood serum biochemical values of moutain lions /Table 1/,
leopards /Table 2/, tigers /Table 3/ and lions /Table 4/. In
jaguars, only the data of D Agostini (1974) on blood se-
rum calcium (2.470 mmol/1) and phosphorus concentration
(1.420 mmol/1) and in cheetahs only the data of Eulenberger
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Table 1

Published information on blood serum hiochemical values
: of mountain lions (Puma concolor)

Biochemical value Author ‘ Value reported

Total bilirubin /unolll CURRIER, RUSSELL(1982) a)  3.42 - 5.13
- CURRIER, RUSSELL(1982) b) 8.55 - 11.97

Protein g/1 CURRIER, RUSSELL(1982) c) 71.0 - 73.0
Glucose mmol/1 CURRIER, RUSSELL(1982) c) 7.492- 8.547
Creatinine /mol/l CURRIER, RUSSELL(1982) c) 217.4 -271.3
Urea mmol/1 CURRIER, RUSSELL(1982) c) 4.,980- 5.992
Cholesterol mmol/1 CURRIER, RUSSELL(1982) a) 3.833- 4.791
4.972- 5.582
Alkaline phosphatase .
/\.kat/l CURRIER, RUSSELL(1982) c) 0.081- 0.121
AST /ukat/l CURRIER, RUSSELL(1982) a) 0.968- 1.219
CURRIER, RUSSELL(1982) b) 0.668- 0.784
ALT /tkat/l CURRIER, RUSSELL(1982) c) 0.801- 0.951 .
LOH /d(at/l CURRIER, RUSSELL(1982) a) 2.221- 3.283
CURRIER, RUSSELL(1982) b) 2.137- 2.621
Magnesium mmol/1 KUNTZE, HUNSSDORFF
(1976) 0.411- 0.987
Calcium mmol/1 CURRIER, RUSSELL(1982) c) 2.612- 2.769
D AGOSTINO (1974) 2.078- 3.318
KUNTZE, HUNSSDORFF
(1976) _ 2.969- 3.218
Phosphorus mmol/1 CURRIER, RUSSELL(1982) a)  1.549- 2.034
. CURRIER, RUSSELL (1982) b) 1.420- 1.679
D AGOSTINO (1974) 1.524- 1.711
KUNTZE, HUNSSDORFF
(1976) 2.567- 2.744
Chlorides mmol/1 CURRIER, RUSSELL(1982) a) 111.9 -116.5
CURRIER, RUSSELL(1982) b) 117.6 -119.1
Sodium mmol/1 CURRIER, RUSSELL(1982) a) 143.4 -145.7
CURRIER, RUSSELL(1982) b) 147.0 -148.0
Potassium mmol/1 CURRIER, RUSSELL(1982) a) 4.4 - 4.7
CURRIER, RUSSELL(1982) b) 4.1 - 4.6
CURRIER, RUSSELL(1982) d) 4.3 - 4.6
CURRIER, RUSSELL (1982) e) 3.9 - 4.2
D AGOSTINO (1974) 3.84

CURRIER, RUSSELL(1982) gg wildlife ahimals, n =17

zoo animals, n = 68

c);a)-a-b),n:BS
d) = males, n = 50
e) = females, n = 29
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(1979) on blood serum iron concentration (18.616+4.475 ,umol/1l)
were available to us for comparison and no published d‘ta exist,
to our knowledge, on the blood chemistry of lynxes.

Table 2

Published information on blood serum biochemical values of
Teopards (Panthera pardus)

Biochemical value Author - Value reported
Total bilirubin ./unolll WAHLBERG, SANKARI (1979) 4.6 + 2.7
Protein . 9/1 WAHLBERG, SANKARI (1979) 3.1 + 1.7
Glucose mmol/1 WAHLBERG, SANKARI (1979) 8.9 + 2.6
Creatinine . /Lmol/l WAHLBERG, SANKARI (1979) 188.0 + 69.0
. EULEN BERGER (1981( 157.35 + 21.21
Urea mmol/1 WAHLBERG, SANKARI (1979) 5.7 + 2.5
Cholesterol mmol/1 WAHLBERG, SANKARI (1979) 3.4 + 1.0
AST /ukatll WAHLBERG, SANKARI (1979) 0.534+ 0.200
ALT /ukatll WAHLBERG, SANKARI (1979) 0.634+ 0.033
LDH /ukat/l WAHLBERG, SANKARI (1979) 2.438+ 1.369
Magnesium mmol/1 WAHLBERG, SANKARI (1979) 0.93 + 0.06
- KUNTZE, HUNSSDORFF v
(1976) 0.328- 0.822
Calcium mmol/1 WAHLBERG, SANKARI (1979) 2.52 + 0.17 -
D AGOSTINO (1974) ) 1.921- 3.043
KUNTZE, HUNSSDORFF .
(1976) 2.744- 3.542
Phosphorus mmol/1 WAHLBERG, SANKARI (1979) 1.93 + 0.46
D AGOSTINO (1974) 1.524- 1.711
KUNTZE, HUNSSDORFF
(1976) 1.837- 3.099
Chlorides mmol/1 D AGOSTINO (1974) 109.0
Sodium mmol/1l KUNTZE, HUNSSDORFF
(1976) 137.0 -156.0
Potassium mmol/1 D’ AGOSTINO (1974) 3.56
KUNTZE, HUNSSDORF
(1976) 4.48 - 4.66
Iron /umlll EULENBERGER (1979) a) 22.73 + 8.77
EULENBERGER (1979) b) 23.44 + 3.04

= animals aged 9 months
= animals aged 2 years

WAHLBERG, SANKARI (1979) examined snow leopards (Uncia uncia)

EULENBERGER (1979) 3;
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Table 3

Published information on blood serum biochemical

-values of tigers (Panthera tigris)

Biochemical value

Author

Value reported

Protein g/1
Creatinine /umol/l
UREA mmol/1
Triglycerides mmol/1
Cholesterol mmol/1
Alkaline phosphat- /ukat/l
ase
AST /ukat/l
ALT /ukat/l
LDH /ukat/l
Magnesium ‘mmol/l
Calcium mmol/1
" Phosphorus mmol/1
Chlorides mmol/1
Sodium mmol/1
Potassium mmol/1

EULENBERGER aj.
EULENBERGER aj.
EULENBERGER aj.
EULENBERGER aj.
SEAL aj. (1978)

(1974) a)
(1974) b)
(1974) ¢)
(1974) d)

EULENBERGER (1981) a)
EULENBERGER (1981) b)
EULENBERGER (1981) c)
EULENBERGER (1981) d)
EULENBERGER (1981) e)

SEAL aj. (1978)

SEAL aj. (1978)

SEAL aj. (1978)

KUNTZE "HUNSSDORFF (1977)
EULENBERGER aj. (1972)

SEAL aj. (1978)

EULENBERGER aj. (1972) a)
EULENBERGER aj. (1972) b)
EULENBERGER aj. (1972) a)
EULENBERGER aj. (1972) b)
SEAL aj. (1978)

EULENBERGER aj. (1972) -a)
EULENBERGER aj. (1972) b)
KUNTZE, HUNSSDORFF (1977)
KUNTZE, HUNSSDORFF (1976) a)
KUNTZE, HUNSSDORFF (1976) b)
KUNTZE, HUNSSDORFF (1977)
SEAL aJ (1978)

D “AGOSTINO (1974)

KUNTZE, HUNSSDORFF (1976) a)
KUNTZE, HUNSSDORFF (1976) b)
KUNTZE, HUNSSDORFF (1977)
SEAL aj. (1978)

D AGOSTING (1974)

KUNTZE, HUNSSDORFF (1976) a)
KUNTZE, HUNSSDORFF (1976) b)
D AGOSTING (1974)

KUNTZE, HUNSSDORFF (1977)

D AGOSTING (1974)

KUNTZE, HUNSSDORFF (1976) a)
KUNTZE, HUNSSDORFF (1976) b)
KUNTZE, HUNSSDORFF (1976)
D°AGOSTING (1974)

KUNTZE, HUNSSDORFF (1976) a)
KUNTZE, HUNSSDORFF (1976) b)

69.
69.
58.
80.
70.
88.
.32
106.
119.
123.76 +
146+
571+
060+
.030+
.801+
2233+
158+
215+
23+
270+
352+
507+
54 +
616+
357+
.370+
.669-
.819+
.074+
694~
.669-
.645-
.840+
.711-
.398-
743~
109.
128.3
155.
121.
130.5
4.

8l

HHEMFEREMMENDNNNDNNOOONWHOOOOOOOONOW

2.
3.
A

0
0
0
0
0
40

+l+1+1+1+1+1+

08 +
34 +
76 +

OJ}ND—'N
OQDDO

26 52
26.52
26.52
26.52
44.20
0.149
0.226
0.150
0.437
0.278
0.010
0.035
0.055
0.038
0.061
0.100
0.835
0.061
0.892
0.686
0.917
3.093
0.024
3.218
3.542
3.517
2.744
0.064
2.357
2.712
2.712

0 -124.0

Vi~

-154.2
-165.8
-150.0

-139.2

717-
6 -
825-
054-

5.863
3.76

4.794
4.666
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Continuation of Table 3

Biochemical value Author Value reported
Iron umol/1  EULENBERGER (1979) @) 19.33 + 6.44
EULENBERGER (1979) b) 33.11 + 7.87
EULENBERGER (1979) c) 18.07 + 3.22
EULENBERGER (1979) d) 17.90 + 6.26
EULENBERGER (1979) e) 22.73 + 5.01
EULENBERGER aj. (1972) a) animals 10-14 weeks old, n = 17
) animals 14 days after weaning
EULENBERGER (1981) a) animals 3 months old, n = 29
b) animals 4 months old, -n = 33
c) animals 6-9 months old, n = 26
d) animals 1-2 years old, n = 20
e) animals more than 2 years old,
n =10
EULENBERGER (1979) a) animals 3 months old, n = 23
b) © animals 3.5 months old (weaning),
n==6
c) animals 6-9 months old, n = 13
d) animals 1.5 year old, n = 15
e) animals 2 years old, n = 21
EULENBERGER (1974) a) animals 12 weeks old (sucklings),
« n =15
b) animals 14 days after weaning,
n =14

c) animals 6 months old, n = 26
d) older, adult animals, n = 7
KUNTZE, HUNSSDORFF )
, (1976) a) Indian tigers (Panthera tigris
tigris) aged 9 to 11 years, n = 13.
b)  Althaic tigers (Panthera tigris
Altaica) aged 1.5 to 10 years,
ns=29.
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Table 4

Published information on blood serum biochemical values
of lions (Panthera leo)

Biochemical value Author Value reported
Protein . g/l SEAL aj. (1978) 74.0 + 6.0
Creatinine /unolll EULENBERGER (1981) © 293.4 + 55.6
Urea mmol/1  SEAL aj. (1978) 3.48 + 0.33
Triglycerides mmol/1  SEAL aj. (1978) 0.237+ 0.022
Cholesterol /umolll KRITCHEVSKY (1958) 2.849+ 4.144
AST ' /ukatll SEAL aj. (1978) 0.450+ 0.050
ALT mmol/1  SEAL aj. (1978) 0.334+ 0.033
LDH /ukatll SEAL aj. (1978) . 1.169+ 0.167
Magnesium mmol/1  KUNTZE, HUNSSDORFF (1976) 0.73 + 1.36
Calcium -mmol/1  SEAL aj. (1978) 2.644+ 0.748
D AGOSTING (1974) 2.694- 3.068
KUNTZE, HUNSSDORFF (1976) 3.542- 3.792
Phosphorus mmol/1  SEAL aj. (1978) 1.905+ 0.645
D AGOSTINO (1974) 1.803- 2.066
OLSEN, BURNS (1972) 1.194- 1.417
KUNTZE, HUNSSDORFF (1976) 1.759- 2.518
Sodium mmol/1l  KUNTZE, HUNSSDORFF (1976) 142.2 -148.7 a)
Potassium mmol/1  KUNTZE, HUNSSDORFF (1976) 3.96 - 4.11 b)
Iron /umolll EULENBERGER (1979) 21.48 + 3.58

EULENBERGER (1979) a) animals aged 1 year
b) animals aged 3 years

Legends of Tables 1 to &

For the sake of clarity and simplicity the values were convert-
ed by us to SI units using conversion coefficients as presented
by Jago$ and Bouda (1981). An exception to this is the data of
Wahlberg and Sakuri (1979) not concerning enzyme activities in
Table 2 because these values were already expressed in SI units
in the original study.

= the value/s/ found in felids kept in the East-Bohemian Zoo-
logical Garden at Dvar Krdlové nad Labem is /are/ higher than
those reported by the cited author.

= the value/s/ found in felids kept in the East-Bohemian Zoo-
logical Garden at Dvir Krdlové nad Labem shows /show/ little
difference from those reported by the cited author.

= the value/s/ found in felids kept in the East-Bohemian Zoo-
logical Garden at Dvar Krdlové nad Labem is /are/ markedly
lower than those reported by the cited author.
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Materials and Methods

The numbers of animals of the individual species examined in
this study, their age and sex, the months in which the animals
were blood-sampled and the mode of anaesthesia before blood
withdrawal are shown in Table 5. Basic data on management,
housing and feeding practices and health status of the animals
are presented in Table 6.

Biochemical values were determined in blood serum. The methods,
used can be divided into two groups. One group comprised techni-
ques using kits supplied by LACHEMA, Brno, and carried out accord-
ing to the producer s instructions. Spectrophotometric measure-
ments were made with a PM2K OPTON spectrophotometer. In this way
determinations were made of total bilirubin, protein, glucose,
creatinine, urea, triglycerides, cholesterol, chlorides and
phosphorus level and of alkaline phosphatase, ALT and AST ami-
notransferase and lactate dehydrogenase activity. The other
group of methods comprised techniques based on atomic absorption
spectrophotometry. This approach was chosen for determination of
calcium, magnesium, potassium, sodium, iron, copper and zinc
levels. The spectrophotometer used was a PERKIN ELMER 2380 and
the measurements were made according to the producer’s instruct-
ions. With both methods the validity of the results was checked
by including samples of control sera (CALIBRATE, LABORDIAGNOSTI--
CA, Godecke, German Federal Republic). Means (XS and standard
dev1at10ns zSD) were computed from the values obtained in the
individual animals.

Results

Biochemical values of the blood serum of 2 female and 2 male
northern European lynxes, 3 male mountain lions, 2 male and
3 female jaguars are presented in Tables 7, 8 and 9, respective-
ly. Table 10 shows the results obtained for a male leopard,
a female Corbett’s tiger and a male Althaic tiger. The blood
serum biochemical values of 2 male and 2 female lions and of
2 male and 6 female cheetahs are presented in Tables 11 and 12,
respectively.

Discussion

Tables 1 to 4 provide a survey of blood serum biochemical da-
ta reported for felids in the relevant literature, together with
identification of those values that are markedly different from
the results reported in our study. As marked differences were
regarded such cases where standard deviations of the correspond-
ing values or their ranges did not overlap. The reasons of the
differences in some values between our results and rhose re-
ported in the relevant literature are difficult to analyse be-
cause only small numbers of animals were examined in the present
study as well as in most studies by the aforementioned investi-
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gators, the only exception being the data reported for tigers

by Seal et al. (1978) and for mountain lions by Currier
and Russel (1982). Moreover, the results may have been
affected by additional factors that are divided by Morgan
(1978) into four groups and were reported by him to be involved
in the results obtained on determination of seven blood serum
biochemical values in healthy humans. In the first place Mor -
gan (1978) records the effect of analytical factor, in other
words the effect of methods used for determination of the values.
The role of this factor is evidenced by the data obtained by
Bentinck-Smith (1980) using two differnt methods for
determination of blood serum biochemical values in cats. The se-
cond group of factors according to Morgan (1978) comprises
preinstrumental effects including the mode of blood sample
collection and handling of the samples before biochemical exami-
nation. This implies that not only the time and mode of blood
collection and subsequent blood processing but also the treatment
preceding blood collection (immobilization of the animals) are

to be considered. Included by Morgan (1978) in the third
group are intrasubject factors that influence homeostasis and
effect individual blood serum biochemical values in various de-
grees, depending on time (seasonal effects, diurnal rhythm etc.)
and on the state of the animal at the moment of blood collection.
Relative size of the sum of these three factors with respect to
total variation exerts a major effect on reliability of the re-
ference interval as a criterion of health status (Vdcha 1980).
The fourth group according to Morgan (1978) includes inter-
subject factors.

From the aforementioned considerations it appears that the va-
lues reported in the present study as well as those reported so
far in the relevant literature can be regarded only as tentative
though, in our view, useful information which is of value to cli-
nical practice in felids and as a contribution to the comparative
physiology of mammals. Furthermore, the present study is.the
.first, to our knowledge, to provide information on biochemical
values in the blood serum of northern European lynxes /Lynx]ynx
lynx/ and cheetahs /Acinonyx jubatus jubatus/.

Riochemické hodnoty krevniho séra nékterych 3elem ko&kovitych
chovanych ve vvchodo¢eské zoologické zahradé Dvur Krdlové
nad lLabem

V préci jsou uvedeny biochemické hodnoty krevniho séra 4 rysu
evropskych /Lynx lynx lynx/, 3 pum kanadskych /Puma concolor missolen-
sis/, samce levharta perského /Panthera pardus saxicolor/, samice tygra
indo&inského /Panthera tigris corbetti/, samce tygra ussurijského
/Panthera tigris altaica/, p&ti jagudrd ./Panthera onca/, 4 lvi berber-
skych /Panthera leo leo/ a 8 gepardd africkych /Acinonyx jubatus jubatus/.
V krevnim séru téchto 3elem ko¢kovitych byl stanoven obsah celko-
vého bilirubinu, -bflkovin, glukozy, kreatininu, mo&oviny, celko-
vych lipidu, triglyceridd, cholesterolu, hoféiku, vépniku, fosfo-
ru, chloridd, sodiku, drasliku, médi, zinku, Zeleza a aktivita
alkalické fosfatdzy, aminotransferdzy ALT a AST a laktdtdehydro-
gendzy.
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BHOXHMHYECKHE BEJIHUHMHB KPOBSHOR CHIBOPOTKH HEKOTOPHIX KOWMAubHX,
conepxuUMbiXx B BocTouHouemcxom 3oonapke [syp-Kpanose Han JlaGo#

B pa6oTe NPHBOOATCS GHOXHMHUYELKHE BEJIHUMHH KDOBSHOR CHBO-
porxu 4 peicelt eBponedckux (Lynx Lynx Lynx), 3 KaHanNCKHX Kyryapos
(Puma concolor missolensis), camua neonapma nepcuackoro ( Panthera
pandus saxicofor ), camxu MHOOKMTaRckoro Turpa (Panthera tignis
conbetti), camua yccypuficxoro THrpa (Panthera tignis altaica ),
natu AryapoB (Panthera onca)u 4 6ep6epcxux nbBoB (Panthera Leo £eo)
H 8 aj¢puxaHckux renapnos (Acinonyx jubatus jubatus). B XpOBsSTHOR cChi-
BOPOTKEe YIMOMSHYTHX KOWAYbHX ONpeReNsNH conepxaHHe OGUNHPYOHHA,
6eIKOB, IIWKOSH, KpEeaTHHHHA, MOYEBHMHH, OGMHX JNHIMHOOB, TPHINHLE-
PHIOB, XOJleCTepHHa, MarHus, Xalbuus, ¢ocdopa, XJNOPHOOB, HATPHA,
Kanus, MenH, UMHKA, Xejlnes3a M aXTHBHOCTHL mejoyHon docdarasu,
aMHHOTpaHcdepassl ALT M AST M naxTaTraneruaporeHassl.
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