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Abstract

Véhala J.,F. Ka¥e andO. A. Ryder: 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 Dvir Kralové
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).
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- 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 Dviir Kréalové.

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 / 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C-Vet Ltd., Suffolk, UK) was withdrawn from the vena auricularis without previous fasting 10 to 33 minutes after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 (Pospi3il etal. 1984,
1987).

Means (x) and standard deviations (SD) 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 haematological values recorded for the immobilized and non-immo-
bilized animals showed significantly higher erythrocyte count (P<0.05), haematocrit
(P<0.01) and haemoglobin content (P<0.05) in the former. These findings are in keeping
with our previous observations made in ponies (Pospi%il et al. 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<0.05) in
monocyte count.

The haematological values found by us in immobilized animals are similar to those repor-
ted for immobilized southern white rhinoceroses (Hawkey 1975; Jones 1979; Kock
1987; Nelson 1978; Seal etal. 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 (Vdhala etal. 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
etal. (1976) reported higher AST and alkaline phosphatase values. Higher potassium valu-
es were found in the majority of relevant studies (Jones 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 Dviir Kré-
lové 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
Haematological values of the northern white rhi (Ceratotherium simum
A B Statistical
n X1SD Range n X+SD Range difference (%)
Erythrocyte count (10'21) 3 5.24 10.35 4.84-5.50 8 6.78 11.01 5.66-8.32 5
Haematocrit (111) 3 0.30 10.02 0.28-0.32 7 041 10.02 0.38-0.44 1
Haemoglobin content (g/1) 3 1400 4.5 135-144 7 163.7 +16.2 - 141-189 5
MCH (pg) 3 26.76 11.15 25.6-219 7 2505 £1.99 23.3-28.8 -
MCHC 3 0.46710.023 0.441-0.482 7 0.39610.052 0.320-0.476 -
MCV (fl) 3 57.26 +1.28 55.8-58.2 7 64.04 18.89 51.7-72.8 -
Leucocyte count (10°/1) 3 9.03 +1.22 7.7-10.1 8 941 $2.04 7.0-139 -
Differential count (%)
Neutrophil granulocytes 3 426 190 34-52 7 438 196 31-60 -
Eosinophil granulocyres 3 83 146 3-11 7 70 132 3-13 -
Basophil granulocytes 3 0.00 7 0.00 -
Monocytes 3 03 05 0-1 7 35 $23 1-8 5
Lymphocytes 3 486 15.6 44-55 7 45.7 187 30-54 -
A - Sample of animals blood-sampled without use of sedatives or immobilizing drugs.

B - Sample of animals immobilized with LA Immobilon.
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Table 2
Biochemical values of the northern white rhi (Ce herium simum cottoni) obtained in immobilized animals
.
n X £ SD Range
Total bilirubin (umol/l) 5 408+ 147 1.95-5.83
Conjugated bilirubin (umol/) 4 294+ 0.73 2.06-3.60
Total protein (g/1) 8 815 %49 74-89
Glucose (mmol/) 7 5621 0.96 4.1-6.6
Creatinine (umol/1) 8 1287 +13.1 105-150
Urea (mmol/l) 8 4.12+ 0.7 2748
Total lipids (g/1) 4 437+ 1.63 2363
Triglycerides (mmol/1) 5 1071 0.88 0.32-1.68
Cholesterol (mmol/1) 8 3.21 £ 091 1.7-45
. Alkaline phosphatase (ukat/l) 8 061+ 0.19 0.32-0.81
AST (ukat/l) 8 0.50 £ 0.07 0.41-0.63
ALT (ukat) 8 0.14 = 0.09 0.04-0.28
GGT (ukat/l) 2 155+ 1.06 0.80-2.30
CK (ukat/) 4 797+ 4.00 4.52-13.22
LDH (ukavl) 1 721
Magnesium (mmol/1) 8 079+ 0.08 0.70-0.94
Calcium (mmol/l) 8 288+ 0.35 246-3.37
Phosphorus (mmol/l) 8 1.56+ 0.29 1.22-2.05
Chiorides (mmol/l) 8 1018 * 54 94-112
Sodium (mmol/l) 7 1355 £ 69 123-143
Potassium (mmol/1) 7 428+ 042 3.84-4.92
Copper (umol/l) s 3462+ 5.66 26.2-38.9
Zinc (umol/) 3 1846 + 4.02 13.9-21.5
Iron (umol/l) 6 43.36 £14.23 27.4-68.7

AST - Aspartate-aminotransferase
. ALT - Alanine-aminotransferase

GGT - Gamma-glutamyhtransferase

CK -~ Creatinkinase

LDH - Lactatdehydrogenase

Table 3
Protein profile values of the northern white rhineceros (Ceratotherium simum cottoni) obtained in immobilized animals
n X1SD Range
Total protein (g/1) 4 797+£492 74-86
Albumins (g/1) 4 300+ 1.82 28-32
Globulins
alpha 1 g/ 4 1.210.50 1-2
alpha 2 (g/) 4 401141 2-5
beta (g/1) 4 17.7£1.50 16-19
' gamma (g/) 4 26.7+3.77 23-32
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Hematologické a biochemické hodnoty krve a krevniho séra nosorozZce bilého
- severni formy (Ceratotherium simum cottoni) v zajeti

V préci uvadime hematologické a biochemické hodnoty krve a krevniho séra ziskané od
sedmi nosoroZci bilych severni formy (Ceratotherium simum cottoni) ze ZOO Dvir Kra-
lové. U hematologickych hodnot jsme zjistili signifikantni rozdily mezi farmakologicky neo-
vlivnénymi a imobilizovanymi zvifaty v hodnot4ch po&tu Eervenych krvinek, hematokritu,
obsahu hemoglobinu a po&tu monocyti. Hematologické a biochemické hodnoty u imobili- -
zovanych zvifat jsme porovnavali s literArnimi idaji pro nosoroZce bilého jiZni formy (Cera-
totherium simum simum) ziskané od imobilizovanych zvifat.

Fematonoruyeckue u GHoXUMHUYECKHe BeNUYHHbI KPOBM M KPOBAHO# CbiBOpOTKH Genoro
Hocopora cesepHoit popmbl (Ceratotherium simum cottoni), conepxumMom B Heone

B pa6oTe npuBeeHbI reMaTonoruueckue 1 GMoxuMnuyeck1e BeNMUMHLI KPOBH i1 KDOBSIHOW CbIBOPO-
TKM, NONyYeHHbIE Y CEMM BENbIX HOCOPOToB CeBepHoi hopMbl (Ceratotherium simum cottoni) u3 300-
napka B [1yp-Kpanose. Y reMaTonoruueckux BennumH 6b1na yCTaHoB/NEHA CyLYeCTBEHHAs PasHuLa
YMCNEHHOCTH KPACHBIX TENEL|, FeMaToKpUTa, COAEPIKaHNS reMor I06KHA U YNCia MOHOLIUTOB MEXKAY
XKUBOTHBIMU, HE HAXOAALLMMUCS N0 (hapMaKONOrMHECKUM BIMSHUEM U UMMOGMNM3UPOBAHHBIMM
XXMBOTHbIMK. 'eMaTonornueckue u GMOXUMUYECKUE BENUUMHBI UMMOGUNM3NPOBAHHDBIX XKUBOTHbIX
COMOCTABNANN C NMTEPATYPHBIMK AaHHLIMUA AN1A 6ENOro HOCOpOra I0XHOW thopMb (Ceratotherium
simum simum), Nony4YeHHbIe Y UMMOGNIN3NPOBAHHBIX MMBOTHBIX.
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