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Abstract 

Va h a I a 1., F. K d e and O. A. R Y d e r: Haematological and Biochemical Values of the 
Blood and Blood Serum of Captive Northern White Rhinoceroses (Ceratotherium simum cottoni). 
Acta vet. Brno, 63,1994: 99-102. 

Haematological and biochemical blood and blood serum values obtained from 7 northern 
white rhinoceroses (Ceratotherium simum cottoni) kept in the Zoological Garden at Ovm Kralove 
are reported. The haematological values showed significant differences between pharmacologi
cally unaffected and immobilized animals in erythrocyte count, haematocrit, haemoglobin content 
and monocyte count. The haematological and biochemical values obtained in immobilized animals 
were compared with the data reported in the relevant literature for immobilized southern white rhi
noceroses (Ceratotherium simum simum). 
Adults, bloodcounts, biochemistry, white rhinoceros 

There are two subspecies of the white rhinoceros (Ceratotherium simum): the southern (c. s. simum) and the 
northern (c. s. cottoni). In 1993 only nine animals (4 males and 5 females) of the northern subspecies were kept in 
captivity. Because of the great risk to which northern white rhinoceroses are exposed both in nature and captivity 
only few physiological data on this subspecies are available. The present short communication reports the results 
of haematological and biochemical examination of the blood and blood serum of this subspecies kept in the Zoo
logical Garden at Ovitr Kralove. 

Materials and Methods 

Eleven blood samples for haematological examination and 8 samples for biochemical examination were obtained 
from 7 adult clinically healthy northern white rhinoceroses (3 males and 4 females) during a 9 year period 
(1981-1989). Blood from immobilized animals (a combination of Etorphine I Acepromazine - LA Immobilon, 
C-Vet Ltd., Suffolk, UK) was withdrawn from the vena auricularis without previous fasting 10 to 33 minutes after 
administration of the drugs and from pharmacologically unaffected animals immediately after puncture of the vena 
auricularis. The techniques of blood withdrawal and processing were described previously (P 0 s P B i I et al. 1984, 
1987). 

Means (x) and standard deviations (SO) were computed and the range of the values was assessed. The signifi
cance of the differences between pharmacologically unaffected and immobilized animals was analysed using Stu
dent's t-test. 

In view of significant differences in the haematological values between pharmacologically unaffected and immo
bilized animals these results are reported separately for each group. 

The results of haematological and biochemical examination obtained in immobilized animals were compared 
with the respective published data on immobilized animals of the southern subspecies. 

Results and Discussion 

Results of haematological and biochemical examination are presented in Tables 1 and 2. 
Protein profile as assessed by electrophoresis is shown in Table 3. 

Comparison of the haematologicaI values recorded for the immobilized and non-immo
bilized animaIsshowed significantly higher erythrocyte count (P<O.05), haematocrit 
(P<O.OI) and haemoglobin content (P<O.05) in the former. These findings are in keeping 
with our previous observations made in ponies (P 0 s pis i I et aI. 1986) immobilized with 
the same drug, thus indicating its direct effect on the course of red blood component valu-
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es. Etorphine causes increased heart rate and spleen contraction by stimulation of the sym
pathetic nervous system (Harthoorn 1975) and, combined with increased physical load 
at the onset of drug action, results in expulsion of a large quantity of red blood cells into 
the bloodstream and in their increased values in the peripheral blood of animals shortly after 
administration. No explanation can be offered for the significant difference (P<O.05) in 
monocyte count. 

The haematological values found by us in immobilized animals are similar to those repor
ted forimmobilized southern white rhinoceroses (Hawkey 1975; Jones 1979; Kock 
1987; N e Iso n 1978; Sea I et al. 1976) except for a higher eosinophil granulocyte value 
in the present study. This finding may be related to the incidence of subclinical allergic rhi
nitis resulting from deteriorated microclimatic conditions in the animal house during the 
winter period (V ahala et al. 1993). 

Comparison of the blood serum biochemical values found by us in northern white rhi
noceroses with those reported for immobilized animals of the southern subspecies (Jones 
1979; Keep 1976; Nelson 1978; Seal et al. 1976; Van Heerden et al. 1985) revealed 
major differences only in some values. Thus Nelson (1978) recorded lower creatinine, 
urea and cholesterol values and a higher AST value. Van Heerden et al. (1985) and Seal 
et al. (1976) reported higher AST and alkaline phosphatase values. Higher potassium valu
es were found in the majority of relevant studies (J ones 1979; Van Heerden et al. 1985; 
Keep 1976; Seal et al. 1976). Our protein profile data differ markedly only from alpha 2 
fraction values reported by Van Heerden et al. (1985) who found them to be higher. 

We are fully aware that no further interpretation of our results is possible considering the 
small number of animals and the long period of time during which the results were obtained. 
Unfortunately, at present it is practically impossible to obtain a larger sample of the values 
(only 5 captive northern white rhiceroses are available in the Zoological Garden at Dv6r Kra
love and 4 in San Diego Wild Animal Park; only 3 of these animals were not included in the 
sample). However, as this subspecies is at risk, even the modest exploratory values reported 
here may be of interest. 

Table 1 
lIMa ................ aldie IIOI'tIIenI wIdte rIoiIIoceNa (C ... Jlodrerium simum COI/OIIi) 

A B Statistical 
n x±SD Range n x±SD Range diff=nce(%) 

Erythnx:yte count (10"11) 5.24 iII.35 4.84-5.50 8 6.78 ±1.01 5.66-8.32 5 
HaemalOCril (III) 0.30 iII.02 0.~.32 0.41 ±0.02 0.3~.44 

Haemoglobin wntenl (gil) 140.0 ±4.5 135-144 7 163.7 ±16.2 141-189 
MCH(pg) 26.76 ±t.t5 25.6-27.9 7 25.OS ±1.99 23.3-28.8 
MCHC 3 0.467i11.023 0.441~.482 0.396 ±0.OS2 0.3~.476 

MCV(ft) 57.26 ±1.28 55.8-58.2 64.04 ±8.89 51.7-72.8 

Leuoocyle counl (lo"ll) 9.03 ±1.22 7.7-10.1 8 9.41 ±2.04 7.0-13.9 
Differential count (%) 

Neutrophil granu\oc:yles 42.6 ±9.0 34-52 43.8 ±9.6 31-fiO 
Eosinophil granulocyres 8.3 ±4.6 3-11 7 7.0 ±3.2 3-13 
Basophil granu\oc:yles 0.00 7 0.00 
MonocyleS 0.3 iII.5 0-1 7 3-5 ±2.3 I-li 5 
Lymphocytes 48.6 ±S.6 44-55 45.7 ±8.7 30-54 

A Sample of animal. blood-sampled withoul use of sedatives or immobilizing drugs. 
B Sample of animals immobilized with LA Immobilon. 
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Table 2 
1IIadIeInIaoI ..... ., ... ___ willie ............. (C.T"tJIOIMrl"",.imwnCOItOIJi) .......... ........................ . 

n i :I: SD Ranae 

Tolal bilirubin (umoIII) , 4.08:1: 1.47 \.95-'.83 
Cnnjupled bilirubin (umol/l) 4 2.94:1: 0.73 2.~3.60 

ToIaI prnIcin <JII) 8 81.5 :I: 4.9 74-89 
Glutose (nunoIII) 7 S.62:1: 0.96 4.1~.6 

Clealinine (umol/l) 8 128.7 :1:13.1 lOS-ISO 
Ua (nunoIII) 8 4.12:1: 0.71 2.7-4.8 
Tolal \ipidI <JII) 4 4.37:1: \.63 2.~.3 

Triglyccrides (nunoIII) , 1.07:1: 0.88 0.32-1.68 
CboIesteroI (nunoIII) 8 3.21:1: 0.91 1.7-4.5 

• Altaline phospbaIase (utIIII) 8 0.61:1: 0.19 0.32-0.81 
AST (utIIII) 8 O.so:t 0.07 0.41-0.63 
ALT (ukaIII) 8 0.14:1: 0.09 0.04-0.28 
GOT (utIIII) 2 1.5,:t 1.06 0.80-2.30 
CK(ukaIII) 4 7.97:1: 4.00 4.52-13.22 
lDH (ukaIII) 1 7.21 
MapesIum (nunoIII) 8 0.79:1: 0.08 0.70-0.94 
CaIc:Ium (nunoIII) 8 2.88:1: 0.35 2.46-3.37 
~(-"') 8 \.56:1: 0.29 \'22-2.OS 
Odorides (11lIII01/1) 8 101.8 :I: 5.4 94-112 
SodIUIIl (nunoIII) 7 135.5 :I: 6.9 123-143 
PoIauiUlll (nunoIII) 7 4.28:1: OA2 3.14-4.92 
Copper (umoIII) 5 34.62:1: 5.66 26.2-38.9 
Zinc (umnIII) 3 18.46:1: 4.02 13.9-21.5 
IroII (umoIII) 6 43.36 :1:14.23 27.~.7 

• AST-A~_ ALT - AIaniJIe...mil~ansf_ 

GOT - a.nun..J\uIIIII)'~ 

CK - CmdinkInue 
lDH - 1..attaIdcIIy ............ 

Table 3 
........... ...... 11 ... ___ willie rIIIoIeaI-.(CeT"tJlOlMrl"",.imwn COItOIJi) ............. -- ......... 

8 i':l:SD Ranae 

Tolal proIein <JII) 4 79.7:1:4.92 74-86 
Albumins (JII) 4 30.0:1: 1.82 23-32 
GIoIluIias 
aIpIIa I ell) 4 1.2:l:O.so 1-2 
alpha 2 (JII) 4 4.0:1:1.41 2-5 
beta <JII) 4 17.7:1: 1.so 16-19 

• ........ (c/I) 4 26.7:1:3.77 23-32 
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Hematologicke a biochemicke hodnoty krve a krevmbo sera nosoroice bileho 
sevemf ronny (Ceratotherium simum cottoni) v zajetf 

v pn1ci uvadime hematologicke a biochemicke hodnoty krve a krevniho sera ziskane od 
sedmi nosoro~cO bilych severni formy (Ceratotherium simum cottoni) ze ZOO DvOr Kra
love. U hematologictych hodnot jsme zjistili signiftkantni~ozdily mezi farmakologicky neo
vlivn~nymi a imobilizovanymi zvifaty v hodnotach poCtu cervenych krvinek, hematokritu, 
obsahu hemoglobinu a poctu monocytO. Hematologicke a biochemicke hodnoty u imobili
zovanych zvifatjsme porovnavali s literamimi 6daji pro nosoro~ce bileho jimi formy (Cera
totherium simum simum) ziskane od imobilizovanych zvifat. 

reMSTOnOrH'IeCKHe H tiHoxHMH'IecKHe eenH'IHHbI KpOIH H KpOIJlHOA CbllOPOTKH tienoro 
Hocopors celepHoA cj)oPMbl (Ceratotherlum slmum cottoni), COAePlIUtMOM I Helone 

B pa60Te npl1BeAeHbl reMaTOIlOrl1"1eCKl1e 116110XI1MI1"1eCKl1e Selll1"1I1Hbl KpOSI1I1 KpOSSIHOM CblSOPO
TKI1, nOIlY"IeHHble Y CeMI1 sellblX Hocoporos cesepHoM ¢>QPMbl (Ceratotherlum simum cottonij 113 300-
napKa S ,Qsyp-Kpa/1Ose. Y reMaTOIlOrl1"1eCKI1X Selll1"1I1H 6bllla YCTaHoslleHa CYLUecTseHHaSI pa3HI1I..18 
"Il1CI1eHHOCTI1 KpaCHblX TelleLl, reMaTOKpI1Ta, COAep>KaHI1S1 reMom06I1Ha 11 "II1Clla MOHOLlI1TOS Me>KAY 
>KI1S0THbIMI1, He HaxOASlLUI1MHCSI nOA cpapMaKOIlOrl1"1ecKI1M SIlI1S1Hl1eM 11 I1MM06111l11311posaHHblMI1 
>KI1S0THbIMI1: reMaTOIlOrl1"1eCKl1e 116110XI1MI1"1eCKl1e BeIlI1"1I1HbII1MM06111l113I1pOSaHHblx >KI1S0THbIX 
conOCTaSIlSlll11 C IlI1TeparypHblMI1 AaHHblMI1 AIlSi 6elloro Hocopora IO>KHOM ¢>QPMbl (Ceratotherlum 
simum simum), nOIlY"IeHHble Y I1MM06111l113I1poSaHHbIX >KI1S0THbIX. 
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