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Abstract

Pospisdgil J.,J. Vdhala,P. §pila,
F. K a § e: Haematological and Biochemical Values in
the Peripheral BLood of Cape Hunting Dogs Kept in the
East-Bohemian ZooLogical Garden at Dvln Krikové nad
Labem. Acta vet. Brno,56,1987:195-205.

Thirteen clinically healthy cape hunting dogs
(Lycaon pictus) kept in the East-Bohemian Zoological
Garden at Dvir Krdlové nad Labem were subjected to
haematological and biochemical examination of the
peripheral blood. The report gives the results of their
haematological examination covering erythrocyte count,
haemoglobin content, haematocrit, mean corpuscular
haemoglobin, mean corpuscular haemoglobin concentration,
mean corpuscular volume, leukocyte count and differ-
ential leukocyte count and those of biochemical
examination of their blood sera covering total protein, glucose,
creatinine, urea, triglyceride, cholesterol, magnesium,
calcium, phosphorus, chloride, sodium, potassium, copper,
zinc and iron level and alkaline phosphatase and AST
and ALT aminotransferase activity, all expressed as mean
~values. The values were compared with those reported
in the literature for the peripheral blood of the dog
(Canis familiaris).

Lycaon pictus, haematology, bLood serum, biochemistry.
1

Systematic examination of haematological and biochemical values in the
peripheral blood of clinically healthy animals kept in the East-Bohemian
Zoological Garden at Dvir Krdlové nad Labem has been carried out for several
years (Pospi§il et al. 1984 abcd; 1985ab). The present study is
concerned with haematological and biochemical values in the peripheral
blood of cape hunting dogs (Lycaon pictus) reared successfuly in this zoo
for a number of years. To our knowledge, no published data are available
on biochemical values in the peripheral blood of this animal species and
only Hawkey (1975) reported haemotological values obtained in two
cape hunting dogs.
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Materials and Methods

Cape hunting dogs (Lycaon pictus ) kept in the East-Bohemian Zoo-
logical Garden at Dvir Kralové nad Labem were housed in a house designed
for this animal species. Heating was provided in winter and the animals had
access to an open-air enclosure throughout the year. In summer they spent
most of the time in the open-air enclosure. They were fed beef or veal three
times a week, a mixture consisting of minced meat, oat flakes, carrot, milk-
-powder, yeast, minerals- and vitamins-containing concentrate and vegetable
oil twice a week, living feed (rabbit, coypu, hen) once a week and were
offered no feed once a week.

The animals were in good health, the only problem being occasional
injury to the skin or limbs.

Before blood collection the animals were immobilized by i.m. administration
of ketamin (NARCAMON SPOFA) (80 - 160 mg per animal) given concurrently
with xylazine (ROMPUN BAYER) (70 - 140 mg per animal) and then blood-
-sampled from the vena saphena. A total of 7 male and 6 female cape hunting
dogs were examined. Their age and the season of examination are shown in
Table 1.

Table 1. Age of cape hunting dogs (Lycaon pictus) examined and the season
of examination

No. Month when animal Age in years / No. animals
Sex animals | examined / No. blood
collections
males 7 11/3, vi/2, VIiI/1, IX/1 1/2, 2/2, 3/1, 4/1, 5/1
females 6 11/6 2/4, 5/2

All haematological values were determined by standard techniques as
used in clinical practice (J anele et al. 1981). Their detailed description
was presented in our previous reports (P os p{§il et al. 1984a, 1985a).

For exploratory assessment of the effects of the immobilizing procedure
on haemotological values in the peripheral blood, three cape hunting dogs
were examined at three intervals after injection of the immobilizing agents.

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. In this way total protein and glucose, creatine, urea,. tri-
glyceride, cholesterol, chloride and phosphorus level and alkaline phosphatase
and ALT and AST aminotransferase activity were determined. Spectrophoto-
metric measurements were made with a PM2K OPTION spectrophotometer. The
other group of the 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 spectro-
photometer used was a PERKIN-ELMER 2380 and the determinations were made
according to the producer's instructions. The validity of the results obtained
with the two methods was checked by including samples of control sera
(CALIBRATE, LABORDIAGNOSTICA, Godecke, GFR).

Means (X) and standard deviations (S.D.) were computed separately for
male and female animals. The significance of the difference of the means
between males and females was analysed using Student's t-test.
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Results

The results of haematological examination of the peripheral blood are
presented in Table 2 and those of biochemical examination of the blood serum
are presented in Tables 3 and 4. The difference of the means of the
haematological and biochemical values between males and females were not
significant except for erythrocyte count and sodium level where at the 3.1%
and 4.4% levels of significance, respectively. The difference- between males
and females in all the other values were not significant (at the 5% level).

The results of exploratory examination of the effects of the immobilizing
procedure on haematological values of the peripheral blood in three cape

hunting dogs are presented in Table 5. It can be seen that the immobilizin
agents exerted no marked effects on haematological values of the periphera
blood at the post-administration intervals under study.

Discussion

For comparison with the haematological values in te peripheral blood of
cape hunting dogs obtained in the present study only the data presented by
Hawkey (1975) were available. Our findings (Table 2) differed from
those presented by the aforementioned writer particularly in erythrocyte
count and haemoglobin content. In these two instances the values obtained
by us were higher, whereas our haematocrit value was lower than that
reported by Ha w k e y (1975). These differences in basic erythrocyte
values are then responsible for considerable differences in the values
computed from them (mean corpuscular haemoglobin, mean corpuscular
haemoglobin concentration' and mean corpuscular volume). Moreover, the
leukocyte count (based on examination of one cape hunting dog) in Hawkey's
monograph (1975) is lower than our result, although only little difference was
found in the differential leukocyte count. The reasons for the differences in
individual haematological values of the peripheral blood of the cape hunting
dog are difficult to assess. In both cases the number of cape hunting dogs
examined were small (2in H awkey's (1975) study and 13 in our
report), the animals used in the two studies were kept under different
husbandry conditions and the results of examination were influenced by !oth
biological and analytical factors. Furthermore, the peripheral blood values
under study may also have been affected, to a certain extent, by age of the
animals as was reported for the dog ( Canis familianis ) by S chalm
(1975) and K i r k (1980). However, the number of cape hunting dogs of
differing age within the range of 1- to 5-year old animals in our study was
too small to permit classification into age groups where such assessment
could have been made.

Comparison of the haematological values found by us in the peripheral
blood of cape hunting dogs with those reported for the dog ( Canis familianis )
is possible, although not fully justified considering that such comparison is
made between two different species of the dog family, the latter of which is
kept under quite different conditions and is blood-sampled without previous
administration of any immobilizing agents. In spite of these and some other
differences haematological findings in the dog will probably continue to be
used for comparison in such cases because of their availability. The question
was which out of a number of haematological findiiigs in the dog by various
investigations as reported by S c halm (1975) and summarized in a



198

anTeA TBUIXBUW pUB TBWJUTK = °Xew ¢ ujm uesay = X
UOTIEBTARpP pIBpUBRIS = pauTwexa STBWJUB *ON = N
S0°0 | €0°0 |800°0-|{9€0°0 s0°0 10°0 [C10°0 [820°0 sa34d0uom
I%°0 | LO°0 |[ZET°0 [9ST°O €2°0 |¥0°0 [€S0°0 |T%T°0 sa3kooydufy
%0°0 | 00°0 {910°0 |800°0 10°0 |00°0 (SO00°0 |€00°0 sajkoornuead yrydoseq
60°0 | 10°0 |620°0 [0%0°0 |SO°0 [T10°0 [S00°0 |8Z0°0 sa34oornueid yrydoursos
90°0 10°0 610°0 [ 120°0 20°0 10°0 |S00°0 [910°0 (spoa) saikoornuead Trydoainau
Z8°0 [ 0S°0 - |SIT°0 [0ZL°0 88°0 |69°0 [¢S0°0 |T18L°0 (s3uaumBas) sajkoornuead Trydoainau
2°91 v°8 96°C | 88°C1 T°61 | 2°L L9°% | €0°CT Aa\moav Junod 33£o03na
€°L9 1°6% | 02°8 G56°0S L°6% | 6°0% | CTT°E | 98°%¥ (13) aunyoa aeTndsndiod uesy
S0°L2 12°2¢ €T°C 00°S2 I%°8C |¥6°%C | SO°1 %7°9¢ (T/Towu) UOF3IBIIUSDUOD
ﬁﬂn—OHMOEUNS .H.NH:.OWﬁ—&HOU ueau
[ 14 (A [ 4 S¥°0C %°0¢C 6°%1 | TL°T 96°81 (8d) urqor3omwsey iaeTndsndiod uesy
€02 6ST 6°91 VAR YA 90¢ €LY €°C1 2°681 (1/8) 3ua3uod> urqoy3ouwsey
0S°0 LE°0 L%0°0 |[€€EY°0 L%°0 |0%°0 [€20°0 |LE¥V°0 (1/1) 3Tad03ewaey
06°6 8%°9 81°1 S%°8 %T°11 (98°8 | 08°0 | 98°6 (1/z101) uﬁ:Wu 93400133413
*xew “urw “a's X “Xew | ‘upmw Q'S X
(L=N) soTem (9=N) soTewWa3 anTea TedT30To03jEWAIEY

(sn3jord uoeoAr) sdop uE::E adeo jo pooiq reasydiazad a2y} ur san[ea [e0L30[0}BWEBH 7 9[QBL




199

Table 3. Changes of haematological values in the peripheral blood of cape
hunting dogs (Lycaon pictus) after i.m. administration of

KETAMIN and XYLAZINE

(N =3)
time of administration
Haematological value B-1Z min. | 20-21 min. | 30-31 min,
Erythrocyte count (1012/1) 9.08 8.99 8.80
+0.39 +0.13 +0.14
Haemoglobin content (g/1) 172.6 175.3 171.3
+4.16 6.8 £5.5
Haematocrit (1/1) 0.413 0.410 0.406
+0.011 +0.026 +0.030
Mean corpuscular haemo- 18.74 19.46 18.50
globin (pg) £1.15 +0.76 +0.96
Mean corpuscular haemo- 25.87 26.92 26.18
globin concentration (nmol/1) +1.05 +0.49 - +1.48
Mean corpuscular volume (fl) 44.9 44.8 46.2
+2.5 +1.9 4,2
Leukocyte count (109/1) 11.7 11.7 14.2
; t1.5 +2,29 +1.04
neutrophil granulocytes 0.766 0.725 0.766
(segments) +0.020 $+0.077 +0.032
neutrophil granulocytes 0.010 0.020 0.016
(rods) +0.00 +0.00 +0.005
eosinophil granulocytes 0.026 0.033 0.036
+0.015 +0.005 +0.011
basophil granulocytes +0.000 +0.000 t0.000
lymphocytes 0.170 0.163 0.116
$0.000 *0.066 +0.011
monocytes 0.026 0.036 0.036
$0.011 *0.005 $0.011

previous study by one of us

(Pospisgil

and Koméarek

1963)

were to be chosen for this comparison. In the light of our previous studies

(Pospidil
(1975) and S o v a

et al. 1984 abcd; 1985 ab) we chose those of Schalm
(1979) regarding such values as markedly different that

did not overlap in terms of standard deviations or range. The results of this

comparison are shown in Table 7.
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Table 4. Biochemical values in the blood serum of cape hunting dogs

(Lycaon pictus) (males)
Biochemical value, N X s.D. min. - max.
Protein g/1 6 65.16 11.08 54.0 - 80.0
Glucose mmol/1 6 9.20 1.16 8.4 - 10.9
Creatinine pmol/1 6 115.0 22.9 74.0 - 135.0
Urea mmol/1 7 11.92 4.2 3.Z - 16.6
Triglycerides mmol/l 6 2.52 0.53 1.64 - 2.99
Cholesterol mmol/1 7 5.12 0.96 4.0 - 6.9
Alkaline'
phosphatase wkat/1 5 0.476 0.522 0.16 - 1.40
AST pkat/1 7 0.368 0.132 0.20 - 0.54
ALT © ukat/1 7 0.412 0.214 0.15 - 0.72
Magnesium mmol/1 7 0.931 0.088 0.74 - 1.01
Calcium mmol/1 7 2.141 0.207 1.78 - 2.32
Phosphorus ﬁmol/l 7 1.262 0.531 1.09 - 1.75
Chlorides mmol/1 7 113.3 7.9 97.0 - 119.0
Sodium mmol/1 7 148.1 6.9 139.0 - 157.0
Potassium mmol/1 7 4,560 0.496 3.95 - 5.19
Copper umol/1 5 10.12 9.93 2.4 - 21.4
Zinc umol/1 5 25.58 12.08 13.8 - 45.4
Iron umol/1 4 14.02 9.90 7.9 - 28.8

For explanation of the symbols see Table 2.

As to biochemical values in the blood serum of cape hunting dogs, no
published data were available to us for comparison. Therefore we fzompared
our findings only with those obtained for the dog (Canis familianis ), using
the data reported by Sova (1979), Jago3 and Bouda (1981
and Kir k (1980) and adhering to the same criteria as were used by us
in comparing the haematological values. The biochemical values in the blood
serum of the dog quoted by K ir k (1980) are those used by N.Y.S.

Veterinary College, Cornell University. The results of the comparison are
shown in Table 8.

As can be seen from Table 7 and 8 the largest differences between the
peripheral blood values of cape hunting dogs and those reported for the dog
( Canis familinnis ) were found in erythrocyte count and glucose level. To
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Table 5. Biochemical values in the blood serum of cape hunting dogs

(Lycaon pictus) (females)
Biochemical value N X - 8.D. min. - max.
Protein g/l 6 73.83 7.57 65.0 - 84.0
Glucose mmol/1 6 8.53 2.18 6.3 - 12.5
Creatinine pmol/1 6 -141.1 28.3 112.0 - 182.0 1
Urea mmol/1 | 6 10.13 5.46 4.8 - 17.3
Triglycerides mmol/l 6 2.63 0.60 | 1.84 - 3.37
Cholesterol mmol/1 6 5.26 0.67 4.6 - 6.1
Alkaline
phosphatase Sukat/1 -6 0.456 0.415 0.13 - 1.24
AST Sukat/1 6 0.500 0.078 0.43 - 0.65
ALT S kat/1 6 0.27]1 0.075 0.18 - 0.38
Magnesiuﬁ mmol/1 6 0.915 0.056 0.86 - 0.99
Calcium mmol/1 6 2.155 0.116 1.95 - 2.30
Phosphorus mmol/1 6 1.125 0.361 0.92 - '1.56
Chlorides mmol/1 6 115.5 2.8 112.0 - 119.0
Sodium mmol/1 6 148.5 12.4 126.0 - 160.0
Potassium mmol/1 6 4.06 0.223 3.77 - 4.36
Copper umol/1 4 5.12 3.57 2.0 - 9.3
Zinc umol/1 4 20.85 4.09 15.3 - 26.2
Iron umol/1 4 9.40 4.48 4,7 - 13.9

For explanation of the symbols see Table 2.

which extent the higher blood serum glucose level found in cape hunting dogs
is a consequence of intervention into the neuroendocrine control at blood
collection or is species-specific is difficult to decide. In our view a response
to non-specific load (S c hreiber 1985) produced by handling and
treatment of the animals before blood collection is more probable. As to the
higher erythrocyte count, however, the foregoing explanations is, to a
certain extent, at variance with our exploratory studies on haematological
changes in three cape hunting dogs at various intervals after administration
of KETAMIN and XYLAZINE.

The objective of our systematic studies of haematological and biochemical
values in the peripheral blood of clinically healthy animals kept in the East-
-Bohemian Zoological Garden at Dvir Krélové nad Labem is to provide
information that would be of help in diagnosing disease on the basis of
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Table 6. Haematological values in the peripheral blood of cape hunting dogs
(Lycaon pictus) as reported by Hawkey (1975)

Haematological value N X Range
Erythrocyte count (1012/1) 2 7.17 6.76 - 7.60
Haematocrit (1/1) 2 0.485 0.480 - 0.490
Haemoglobin (g/1) 2 158 149 -168
Mean corpuscular haemoglobin (pg)f2 22.2 19.5 - 24.9
Mean corpuscular haemoglobin .
concentration (mmol/1) 2 20.94 19.18 - 22.76
Mean corpuscular volume (f1) 2 68.2 65.0 - 71.5
Leukocytes (109/1) 1 4.1

neutrophil granulocytes 1 0.760

eosinophil granulocytes 1 0.035

basophil granulocytes 1 0.000

lymphocytes 1 0.150

monocytes 1 0.055

For explanation of the symbols see Table 2.
The values reported by Hawkey (1975) are expressed here in terms of S.I.
units for the sake of comparison. ’

clinical and laboratory examination. Moreover, our studies along this line in
a number of animal species are a contribution to comparative animal physiology
in general.

Hematologické a biochemické hodnoty perifernf krve pst hyenovych
(Lycaon pictus) chovanych ve Vychodoleské zoologické zahradé Dvir
Krélové nad Labem

V prici je referovano o vysledcich hematologického a biochemického vy~
Setfen{ perifernf krve 13 klinicky zdravych psi hyenovych (Lycaon Pictus )
chovanych ve Vychodoleské zoologické zahradé Dvir Krilové nad Labem.
Byly stanoveny primé&rné hodnoty poftu &ervenych krvinek, obsahu hemo-
globinu, hematokritu, stfednfho mno%stvi hemoglobinu &ervené krvinky,
stfedni koncentrace hemoglobinu &ervené krvinky, st¥ednfho objemu Zervené
krvinky, poftu bilych krvinek, zastoupeni jednotlivich druhd bflych krvi-
nek. V krevnim séru byly stanoveny prim&rné hodnoty hladiny bilkovin,
glukozy, kreatininu, mofoviny, triglyceridi, cholesterolu, ho¥Ziku, vapniku,
fosforu, chloridd, sodfku, drasliku, m&di, zinku, Z¥eleza a aktivity alkalické
forfatizy, aminotransferizy AST a ALT. DosaZené hodnoty byly porovniny
s hodnotami uddvanymi v periferni krvi psa (Canis familiarnis ).
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Table. 7. Comparison of haematological values in the peripheral blood
of cape hunting dogs (Lycaon pictus) with those reported
for the dog (Canis familiaris)

SCHALM SOVA
Value compared et al. 197
1975
Erythrocyte count A A
Haematocrit o v .
Haemoglobin content o o
Mean eorpuscular haemoglobin v v
Mean corpuscular haemoglobin concentration A [
Mean corpuscular volume v v
Leukocyte count o o
neutrophil granulocytes (segments) o A
neutrophil granulocytes (rods) . o Not mentioned
eosinophil granulocytes o o
basophil granulocytes o o
lymphocytes o o
monocytes — o o

A = Peripheral blood value found in cape hunting dogs is higher that that
reported for the dog.

o = Peripheral blood value found in cape hunting dogs shows little
difference from that reported for the dog.

V = Peripheral blood value found in cape hunting dogs is lower than that
reported for the dog.

lPeMaTonoruuyecxue H GHOUXHMMUUECKHE BENHUHHE NMEPUPEPHUUECKOH KPOBH
THeHOO6pasHuX co6ax (Lycaon pictus ), comepxamuxcst B BocTouno-
yemcKoM 3oonapke [Ieyp-Kpanose Han Jla6o#t

B pa6oTe MPHBOLSATCS pe3ylbTaThl '€MaTOJOrHYECKOr'O H 6HOXHUMH-
YeCKOr'0 HCCliefOBaHH# rnepudepHueckoit KpoBH 13 KIAMHUYECKH 3O0pPO-
BHX co6ak ( Lycaon pictus , comepxuMelx B BOCTOYHOYENMCKOM 30O0Napke
OByp-Kpanose Han Jla6oR. Onpenensanu CpelHHE BEJHYHMHB KPaCHBHX KpO-
BSAHBIX Tejefl, CONEepXaHHs IeMOrjno6HHa, I'eMaTOKPHTa, CpeAHero KOJH-
yecTBa r'e€MOrJIoO6HHA, KpacHbe Tejbla, CpedHed KOHLUEHTpaluHH IeMo-
r'I06HHA KpacHBe Tellbla, CpenHero o6beMa KpPAacCHHX Tejel, YHCcla
6enblX Teleu, MPenCTaAaBHTENbCTBA OTHENbHBIX BHUOOB 6€NbIX KPOGSIHEIX Te-
neu. B KPOBSIHOA CBIBOPOTKE ONpenenisiy CpeaHHe BEeNHUYHHB YPOBHS
6€JIKOB, TIJIIOKO3bl, KpEeaTHHHHA, MOUEBHHE, TPHIJHLUEPHHOB, XOJlleCcTepu-
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Table 8. Comparison of biochemical values in the blood serum of cape
hunting dogs (Lycaon pictus) with those reported for the dog
(Canis familiaris)

a = males b = females
SOVA JAGO3 KIRK !
Value compared 1975 BOUDA 1980
) 1981

a b a b a b
Protein o o o o [} o
Glucose A A A A A A
Creatinine o o o o o o
Urea o o A A A A
Triglycerides Not mentioned A A +)o o
Cholesterol o o o o o o
Alkaline phosphatase Not mentjioned o o o o
AST Not mentioned o A o o
ALT Not mentioned o o o o
Magnesium A A o o o o
Calcium o o o o o o
Phosphorus o o o o o o
Chlorides o A o o o o
Sodium A o o o o o
Potassium o v o v o o
Copper Mo | Mo MSnag™
Zinc RS MSaag™
Iron ) v v o v o v

Symbols are the same as used in Table 7.

+ Kirk (1980) using data of N.Y.S. Veterinary College, Cornell University,
did not mention the value, but this was presented in the relevant chapter
by Bentinck-Smith (1980).
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Ha, MarHus, Xanusa, docdopa, XJNOPHOOB, HATPHS, KaabUHSI, ME:nH,
UMHKA, Xejesa H AKTHBHOCTh meNOYHOR docdaTasH, aMHHOTpaHCHepasu
AST u ALT. lMony4yeHHHE BEeJHUYHHH COMOCTABJSAJK C BEJHUHHAMHKDPOBH
codaxu (Canis familiaris ).
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