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Abstract 

Vahala J., J. PospiSil, P. Spala, F. Kase: Biochemical Blood 
Serum Values 0/ Healthy Antelopes Kept in the East-Bohemian Zoola
gicalGarden at DvUr Krdlove nod Labem - II. The Alcelaphinae, the 
Reduncinae and the Antilopinae. Acta vet. Brno, 58, 1989: 197-213. 

Blood sera of clinicaHy healthy male and female antelopes of 13 
species of the subfamilies Alcelaphinae, Reduncinae and Antilopinae, 
over 1 year of age, kept in the East-Bohemian Zoological Garden 
at Dvur Kralove nad Labem were examined for the following bioche
mical parameters: total and bound bilirubin, total protein, glucose, 
creatinine, urea, total lipids, triglycerides, cholesterol, magnesium, 
calcium, phosphorus, chlorides, sodium, potassium, copper, zinc, iron 
and alkaline phosphatase, alanine aminotransferase, aspartate amino
transferase and lactate dehydrogenase activity . 

.. 

Antelope, species, health, blood chemistry . 

This report is<a continuation of our previous study (Vahala et al. 1988) on bio
chemical blood serum values of clinically healthy antelopes of 11. species of the 
subfamilies Tragelaphinae, Hippotraginae and Aepycerotinae, kept in the East-Bo
hemian Zoological Garden (VC Zoo) at DVtir Kralove nad Labem. The present 
study covers the results of biochemical examination of the blood sera of antelopes of 
the following subfamilies: . 
the Alcelaphinae including the blesbok (Damaliscus dorcas philliPSi), the bontebok 

(Damaliscus dorcas dorcas), the brindled gnu (Connochaetes taurinus 
taurinus) , the white-bearded gnu (Connochaetes taurinus albojubatus) 
and the white-tailed gnu (Connochaetes gnou); 

the Reduncinae including the eastern waterbuck (Kobus ellipsiprymnus ellipsiprymnus) , 
the defassa waterbuck (Kobus ellipsiprymnus de/assa) , the lechwe 
waterbuck (Kobus leche), the Lady Gray's waterbuck (Kobus megace
rosY and the mountain reedbuck (Redunca/ulvoru/u/a); 

the Antilopinae including the Grant's gazelle (Gazella granti), the dama gazelle 
(Gazella dama) and the springbok (Antidorcas marsupialis). 

Published information on some biochemical blood serum parameters of the fore
going antelope species was summarized by us in Tables 1 to 6. 
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Table 2 
Biochemical parameters in the blood serum of white-tailed gnus 
(Connochaetes gnou) (Kitchen 1978) 

I X /. Range 

Total bilirubin (,uMjI) 5.81 0.5-11.7 
Glucose (mMjI) 6.66 4.97-8.50 
Creatinine (,uMjI) 154.8 131.7-172.5 
Urea (mMjI) 8.49 7.15-10.81 
Cholesterol (mMjI) 1.68 1.31-2.06 
Calcium (mMjI) 2.35 2.17-2.50 
Phosphorus (mMjl) 1.89 1.55~2.20 

Materials and Methods 

Blood samples for biochemical examination were collected only from clinically 
healthy male and female antelopes, over 1 year of age, kept in the East-Bohemian 
Zoological Garden at Dvlir KnUove nad Labem. . 

The health status of the animals was assessed in view of the herd and case history 
facts and on the basic of basic clinical examination before blood withdrawal. Before 
being blood-sampled, the antelopes were either immobilized using Immobilin (Reckitt 
and Colman, Pharmaceutical Division, Hull, U.K.) in doses recommended by the 
manufacturer with respect to body mass and animal' species (brindled gnus, white
-bearded gnus, white-tailed gnus, eastern waterbucks, defassa waterbucks, lech~e 
waterbucks, dama gazelles) or captured without.administration of any tranquilizing 
drug (blesboks, bonteboks, Lady Gray's waterbucks, mountain reedbucks, Grant'~ 
gazelles, springboks). All blood collections were made from the v. saphena lateralis. 
After collection, the blood samples were allowed to stand for 30 minutes at room 
temperature and the blood sera wete then obtained by centrifugation. Biochemical 
examination was carried out by methods routinely used in clinical practice as des
cribed in detail previously (PospiSil et al. 1987). 

Mathematical and statistical analysis was the same as in the previous report 
(V ahala et al. 1988). Statistical significance. of the differences of the means computed 
for males and females was assessed in some biochemical blood serum values' of 
bonteboks, white-tailed gnus, eastern waterbUcks and springboks. Since:biochemical 
blood serum valuC$ were assessed in two forms of springbok (1?lack and ~hite), the 
procedure chosen by us before final pooling of the individual values found in the 
two forms was analogous to that used' in pooling the. values for ·males' and females 
(Vahala et al. 1988).' . ' 

Results 

The biochemical blood serum values'of antelopes of the individual species kept 
in the East-Bohemian Zoological Garden at Dvur Knilove nad Labem are shown .in 
Tables 7 to 15. Statistical analysis revealed significant differences « 5 %) of the 
means between males and females in white-tailed gnus (Table 9) and in creatinine, 
urea and total lipid levels in black-form springboks (Table 14). Significant differences 
were also found in the aforementioned biochemical parameters between springboks 
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of the black form and those of the white form. Also the mean values of total and 
bound bilirubin showed differences between black-form and white-form springboks 
(Table 15). 

Discussion 

The problems of discussing biochemical blood serum parameters of »healthy« 
animals kept in zoological gardens were considered in our previous report (Vahala 
et al. 1988) together with major general factors that may markedly affect these para
meters and thus reduce the possibility of meaningful comparison of the findings 
reported by various authors for a given animal species. The same problems face us 
in the present study. In defassa waterbucks no published information on biochemical 
blood serum parameters was available to us for comparison. The results obtained 
by us in bonteboks can be compared only with the data reported by ISIS (1984) 
for the Damaliscus dorcas in general. Published information on biochemical blood 
serum parametres as summarized by us in Tables 2 an 4 (Kitchen 1978; Dre
vemo et al. 1974) covers only some of the parameters investigated in our study. 

Compared with the published data summarized by us in Tables 1 to 6, the bio
chemical blood serum levels obtained in our study are markedly different in that 
the creatinine values found by us for some antelope species (brindled gnus, white
-tailed gnus, bonteboks, Lady Gray's water bucks, lechwe waterbucks and eastern 
waterbucks) are higher while the alkaline phosphatase and aspartate aminotransfe
rase activity levels in the blood serum of eastern waterbucks, Lady Gray's water
bucks and bonteboks are lower than those reported by the other investigators. 

InterspeCies comparison of the biochemical blood serum values of antelopes 
showed markedly high levels of both total and bound bilirubin in eastern water
bucks, defassa waterbucks and mountain reedbucks. These values also exceeded 
those found in domestic animals (cattle, pigs, sheep, horses, dogs and cats) as reported 

. by Jagos and Bouda (1981). For comparison of our values with those found in 
the aforementiond antelope species by other investigators only the information 
published by Reitkerk (1986) was available. His values reported for total bilirubin 
blood serum levels of eastern waterbucks are also markedly high, even though by 
far not so high as those found in our study. In none of the animals of these species 
either icteric pigmentation of the blood serum or clinical signs of icterus were observ
ed. The clinical method (Bio-test, Lachema) used by us for bilirubin determination 
in blood serum is based on the principle that bilirubin combines with diazotized 
sulphanilic acid to yield an intensely stained solution suitable for photometric 
determination. The findings of high blood serum bilirubin levels in antelopes of 
these species are difficult to interpret. Two alternative explanations seem possible: 
either high blood serum bilirubin levels are characteristic of the species or the method 
used in our study and designed particularly for human medicine is, for one reason 
or another, unsuitable for blood serum analysis in these antelope species. The sig
nificant differences of the means of blood serum total and bound bilirubin, creatinine, 
urea and total lipid levels between the black and white forms of the springbok are, 
in our view, due to the fact that the animals were kept in two separate herds rather 
than to specific differences between the two forms. 

In conclusion we wish to point out as we did also in our previous communication 
(Vahala et al. 1988) that we regard the biochemical blood serum parameters reported 
here for the individual antelope species only as tentative. 
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Table 12. Biochemical parameters in the blood serum of Grant's gazelles (Gazella granti) and 
dama gazellas (Gazelle dama) kept in the vC Zoo at Dvm Kralove nad Labem 

Grant's gazelle Dama gazelle 
(Gazella granti) (Gazella dama) 

NI 1t 
I 

S.D. I Range Male I Female 

Total bilirubin (pMj1) 2/0 -3.075 2.298 1.45- :4.70 - -
Bound bilirubin (PM/I) 2/0 2.285 0.304 2.07- 2.50 - -
Total protein (g/I) 2/1 63.0 3.6 59.0 - 66.0 71.0 58.0 
Glucose (mM/I) 2/1 8.657 0.857 7.71- 9.38 7.7 7.40 
Creatinine (PM/I) 2/1 225.0 68.6 177.0 -274.0 194.7 123.9 
Urea (mMfl) 2/1 5.103 1.709 3.66- 6.99 5.99 6.33 
Total lipids (g/I) 2/1 1.1 0.2 0.9 - 1.3 1.1 1.7 
TrigIycerides (mM/I) 2/1 1.74 0.32 - 1.39- 2.04 1.28 -
Cholesterol (mMj1) 2/1 1.293 0.191 1.09- 1.47 1.06 1.6 
AP (Jlkatj1) 2/1 3.023 2.066 0.87- 4.99 1.225 -
AST (Jlkatfl) 2/1 0.550 0.130 0.39- 0.64 0.610 0.370 
AL T (Jlkat/I) 2/1 0.427 0.091 0.33- 0.51 0.254 0.270 
LDH (Jlkat/I) 2/0 6.405 4.404 3.29- 9.52 - -
Magnesium (mM/I) 2/2 0.52 0.10 0.41- 0.62 0.78 0.66 
Calcium (mM/1) 2/1 2.25 0.07 2.18- 2.33 2.01 2.03 
Phosphorus (mM/\) 2/1 2.19 0.97 1.36- 3.26 2.71 1.26 
Chlorides (mM/1) 2/1 100.6 8.1 95.0 -110.0 103.0 103.0 

I 
Iron (JlM/I) 2/1 40.40 30.03 8.41- 68.00 101.1 63.7 

Table 13. Biochemical Jlarameters in the blood serum of springboks (Antidorcas marsupialis) 
kept in the vC Zoo at Dvm Kralove nad Labem 
(pooled values for males and females of both the white and the black form) 

.- .-

I N I 1t I S.D. I Range 

Total protein (g/I) 25/12 

I 
73.67 9.50 56.0 -120.0 

Glucose (mM/I) 27/13 8.38 1.80 5.55- 18.59 
Triglycerides (mM!l) -10/5 . 1.00 0.28 0.03- 2.01 
Cholesterol (mM/I) 24/13 2.40 1.38 1.03- 7.3 
AP (Jlkat/I) 10/5 1.124 0.743 0.08- 3.34 
AST (Jlkat/I) 27/13 0.428 0.163 0.36- 0.96 
ALT (Jlkatj1) 27/13 0.247 0.085 0.02- 0.46 
LDH (Jlkat/I) . 4/1" 3.662 1.280 3.05- 4.55 
Magnesium (mM/I) 27/11 

.. 
0~710 0.268 0.33- 1.22 

Calcium (mM/I) 27/13 2.255 0.297 1.69- 3.09 
Phosphorus (mM/I) 27/12 2.320 0.493 1.39- 3.93 
Chlorides (mM/I) 24/13 105.9 6.38 83.0 -118.0 
Sodium (mMfl) 12/6 148.0 11.6 117.0 -162.0 
Potassium (mM/I) 12/6 5.16 0.78 3.94- 5.96 
Copper (JlMj1) 8/4 19.28 2.29 7.2 - 23.1 
Zinc (JlM/I) 

I 
4/1 40.53 17.24 30.0 - 54.0 

Iron (PM/I) 21/10 44.83 22.83 14.0 - 83.6 
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Table 14. Biochemical parameters in the blood serum of springboks (Antidorcas marsupialis) 
kept in the vC Zoo at Dvm Kri10ve nad Labem 

(black form· females) 

I N I 1t I S.D. j Range 

Creatinine (,uMfI) 19 145.6 25.2 103.0-195.0 
Urea (mMfI) 19 5.93 1.09 4.4- 8.8 
Total lipids (1/1) 19 1.69 0.56 1.0- 3.3 

(black form· males) 

I N 
\ 

1t I S.D. I Range 

Creatinine (,uMfI) 11 175.1 29.9 119.0 -230.0 
Urea (mMfI) 11 8.03 2.12 4.81- 11.3 
Total lipids WI) 11 2.809 1.74 1.10- 6.50 

(white form· males plus females) 

I N I 1t I S.D. 
I 

Range 

Creatinine (,uMfI) 8/2 210.0 22.3 168.0 -248.0 
Urea (mMfI) 8/2 7.42 1.40 5.33- 11.80 
Total lipids WI) 8/2 3.97 0.23 2.9 - 4.6 

Table 15. Total and bound bilirubill ill the blood serum of sprinlboks (Antidorcas marsupialis) 
kept in the vC Zoo at DvIir Krilove nad Labem . 

(males plus females) 

Black form White form 

N1 1t I S.D. , Ranae N I 1t I S.D. I Ranae 

Total bilirubin 
(,uMfI) 18/9 2.604 1.433 0.80-6.63 8/2 5.581 1.982 2.26-8.16 

Bound bilirubin 
(,uMfI) 15/8 l.S02 0.884 0.68-2.72 7/2 4.806 2.420 0.68-7.61 
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Biocbemicke bodnoty krevnibo sera zdravych antitop choVilDych 
ve Vychodoeeske zoologicke zahrade Dvm Kraluve nad Labem 
II. Alcelaphinae, Reduncinae, Antilopinae 

V krevnim seru 13 druM. klinicky zdravych antilop, samcu i samic, starsich 1 roku, 
zoologicky razenych do podeeledi Alcelaphinae, Reduncinae a Antilopinae, cho
vanych ve Vychodoceske zoologicke zahrade Dvur Knl10ve nad Labem, byly stano
veny misledujici biochemicke hodnoty: hladina celkoveho a vazaneho bilirubinu, 
celkovYch bilkovin, gluk6zy, kreatininu, mocoviny, celkovych lipidu, triglyceridu, 
cholesterolu, horciku, vlipniku, fosforu, chloridii, sodiku, drasIiku,mooi, zinku, 
zeleza, aktivity alkalicke fosfatazy, alanin aminotransferazy, aspartat aminotransfenizy 
a laktatdehydrogenazy. 

BHOXHMHQeCKHe 3BaQeHHJI XPOBJIHOi QmOpOTKH 3AOPOBIIIX aBTKJIOn, 

cOAeplKHMwx B BOCTOqaOQemCKOM 300napKe J(Byp-KpaJIoBe BaA JIa60i -
II. Alcelaphinae, Reduncinae, Antilopinae 

B IJ(jPOBJlIHOH cblJBO!po11K!e 13 BH',llOB KJUlIHHtleOIGf 3)ll()lpoiBhIX OOlTHJIO[I, CaM
u;eB H CaMOK, lC11aipme 1 IIiOAa, 300JIOmtre{)J(IH BXO)VIIll;HX B ~/QeIMeHCTlBa Alee
laphinae, Reduneinae Ii Antilopinae, 'COAep>KaIll;lix!Cg B BocwlmotleUllCmM 
3'Oollap~ )l;iByp-KpanoBe ~ JItaJ60H, OIlIpeAeJIjJ:JIH CJIeAYlOIll;He 6HiOXHMH'llec
KJie 3IHa'tleIHBg: YPOBeIHI> o6Ill;ero H 'OBH3aHHOrO ·mulIlIpy6mm, o6Ill;HX 6eJIKOB, 
rJIlOI<103I>I, xq>eaTHlHlHlHa, MQtliCBHlHI>I, 06~ JIIJ1IIIHAOIB, 11pHrJIH~epHAOB, XO
Jl'eOTep~Ha, MamlfH, KaJIb~, cpooc:Popa, XJl'Op~OB, Ha11PWl, I<laJIHg, MeAH, 
U;J1'H1I(!a; >KeJIe3a, aJKTIHIBHlOCTI> Ill;eJIO't{H1()H q,ocQ>a'Va3I>I, amlHHIH-aMH'H011palHlcQJe
pa31>I, aOllapaT-aMHHoTpaiHIOCj>epa3bI H JIaJKTaTA~rH',llpOI'eH'a3bI. 
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Symbols and Abbreviations 

AL T alanine aminotransferase 
AP - alkaline phosphatase 
AST aspartate aminotransferase 
F female 
i immobilization by administration of a tranquilizer 
LDH lactate dehydrogenase 
m month 
M male 
max. maximum value found in the sample 
min. minimum value found in the sample 
N No. animals examined (No. males examined/No. females examined) 
o capture of animals without using a tranquilizer 
P level of significance of the mean values compared 
s blood withdrawal after the animal was shot dead 
S.D. standard deviation 
vCZoo - East-Bohemian Zoological Garden at DvUr Kralovc.nad Labem 
w week 
Jt mean value 
y year 
• level of significance (IX ::::; S) of the differences of the mean values between males 

and females was determined 


