ACTA VET.BRNO,56,1987:181-193
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Abstract

Pospi&il. J., P. Spédla, J. Vdhala,

F. K a 8 e: Biochemical Values in the BlLood Serum of

Zebras Kept in the East-Bohemian Zoological Garden at

Dvlin Krikové nad Labem. Acta. vet. Brno,56,1987:181-193. .

Twelve clinically healthy Hartman's zebras (Equus
zebra Hartmannae), 32 Grévy's zebras (Equus Grevyd), &
female Chapmann's zebras (Equus Burchelli Chapmanni), &
dammar zebras (Equus Burchelli antiquorum) and 19 Bohm's
zebras (Equus Burchellfi Boehmi) were subjected to
biochemical examination of their blood sera covering
total and bound bilirubin, total protein, glucose, creatinine,
urea, total 1lipid, triglyceride, cholesterol, magnesium,
calcium, phosphorus, chloride, sodium, potassium, copper,
zinc and iron level and alkaline phosphatase, AST and ALT
aminotransferase and lactate dehydrogenase activity. In
Hartmann's zebras and Grévy's zebras an assessment was
made of the differences in blood serum biochemical values

. between females and males. In Bohm's zebras, the differences

in blood serum biochemical values between maneless zebras
and the animals of the normal form were assessed.

In 13 zebras and 3 Shetland ponies the effects o.
immobilization on their blood serum biochemical values
were examined. During immobilization marked increases
were observed in the blood serum levels of glucose and
triglyceride and a decline in potassium level. The remaining
blood serum biochemical values showed little change.

Biochemistry, blood senum, Equus zebra Hartmannae, Equus
Grevyd, Equus Burchelli Chapmanni, Equus Burchelli
antiquorum, Equus Burchelli Boehmdi.

A previous report from our laboratory (Posp i3 il et al.
1985) was concerned with haematological values in the peripheral blood of
clinically healthy zebras kept in the East-Bohemian Zoological Garden at
Dvir Krdlové nad Labem. The present study gives the results of biochemical
examination of the blood serum of zebras kept in the same zoological garden.
Search for relevant published information revealed data on blood serum
biochemical parameters of zebras in the reports by S e al et al. (1977),
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Nelson (1978) and Van He er d en et al. (1985) as are summarized
in Table 1 and the data obtained by D' Ago s t i no (1974) on the basis
of examination of two Grévy's zebras (Equus Grevyd), specifying the
following levels: calcium, 2.74 - 2,86 mmol/l; chloride 104 - 112 mmol/1;
magnesium, 1.25 - 1.39 mmol/1; phosphorus, 1.93 - 2.13 mmol/l; potassium,
3.42 - 3.62 mmol/1; and sodium, 135 - 154.5 mmol/1.%)

The object of our study was to obtain data from zebras of all species
kept in the East-Bohemian Zoological Garden by methods used in the. clinical
laboratory, to obtain information on some parameters not specified by the
aforementioned investigators and to conduct an exploratory study on changes
in biochemical values of the blood serum of zebras during their immobilization.

Materials and Methods

The animals examined were 12 Hartmann's zebras (Equus zebra Hartmannae),
7 females and 5 males; 32 Grévy's zebras ( Equus Grevyi), 26 females and 6
males; 4 female Chapmann's zebras (Equus Burchelli Chapmanni); 4 dammar
zebras (Equus Burchelli antiquorum), 2 females and 2 males; and 19 Bohm's
zebras (Equus Burchelli Boehmi ) that are kept in the East-Bohemian Zoo-
logical Garden in two forms: normal (7 females and 2 males) and maneless
(8 females and 2 males).

Blood collections were made from the V. saphena medialis in healthy
zebras more that two years of age. Before being blood-sampled, the zebras
were immobilized by i.m. administration of IMOBILONE (Reckit and Colman,
Pharmaceutical Division, Ireland) at the dose rate of 1.5 to 1.6 ml per animal.
The months in which the blood collections were made are shown in Table 2.

Examination of biochemical changes in the blood serum after immobilization
was made in 3 female Shetland ponies between 2 and 5 years of age and 13
zebras of various species aged 2 to 8 years. IMOBILONE (Reckit and Colman,
Pharmaceutical Division, Ireland) was given to Shetland ponies and zebras by
i.m. administration using 1.7 to 2.0 ml and 1.5 to 1.6 ml per animal, respect-
ively. Intervals at which the animals were blood-sampled from the v.saphena
medialis after IMOBILONE administration are shown in Tables 4 and 5. Blood
samples fro Shetland ponies before IMOBILONE administration were withdrawn
from the v.jugularis.

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. Spectrophotometric measurements were made with a PM2K OPTON
spectrophotometer. In this way determinations were made of total and bound
bilirubin, total protein, glucose, creatinine, urea, triglyceride, total lipid,
cholesterol, chloride and phosphorus level and of alkaline, ALT and AST
aminotransferase and lactate dehydrogenase activity. The other group of
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 spectrophotometer used
was a PERKIN-ELMER 2380 and the measurements were made according to the
producer's instructions. With both methods the validity of the results was
checked by including samples of control sera (CALIBRATE, LABORDIAGNOS-
TICA, German Federal Republic).

Means (X) and standard deviations (SD) were computed from the

+) Expressed by the present authors in terms of SI units.
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individual values obtained. .
The significance of the agreement or differences of the variances of two

computed mean values was assessed by the F-test (R ot h et al. 1962).
The significance of the agreement or differences of two computed mean

values was assessed:

(a) by Student's t-test; before applying this test, the agreement of the
variances was assessed by the F-test at the 5% level of significance and
a modification of the t-test was chosen accordingly (Roth et al.
1962) and ’

(b) by Wilcoxon's rank-order test (Rot h et al. 1962).

Results ]

The blood serum biochemical values found in clinically healthy zebras of
the individual species kept at the East-Bohemian Zoological Garden at Dviur
Kralové nad Labem are shown in Table 3.

In the groups of Hartmann's zebras and Grévy's zebras a comparison
was made between the values computed separately for females and males
using Student's t-test. In Hartmann's zebras, the differences between
females were not significant (P < 0.05) and therefore the mean values for
females and males in Table 3 were combined. In Grévy's zebras, significant
differences between females and males were found in mean creatinine and chol-
esterol values (by 2.2 and 0.4% respectively) as can be seen from Table 3.

In the remaining mean values the differences between females and males
were not significant and these values for females and males were therefore
combined for tabulation.

In Bohm's zebras the significance of the differences in the mean blood
serum values between 9 animals of the normal form and 10 animals of the
maneless was assessed by Student's t-test. Since the differences in the mean
values between the two forms were not significant (P < 0.05), the values
obtained for these two forms of Bohm's zebra were combined.

Intramuscular administration of IMOBILONE produced a significant rise
in glucose and triglyceride level and a fall in potassium level in the blood
sera of both zebras and Shetland ponies. In zebras, it also produced a
significant fall in chloride level. The remaining blood serum biochemical
levels under study showed no significant changes during immobilization in
either zebras or Shetland ponies (Tables 4 and 5). Examination of the changes
in the variances of the values during immobilization revealed significant differences
in some values compared with those found 10 minutes after IMOBILONE
administration in zebras and compared with those recorded before immobiliza-
tion in Shetland ponies (Table 6).

Discussion

The question of handling animals before blood collection for clinical and
laboratory examination was discussed previously (Pospi§il et al.
1985) and changes of haematological values in the peripheral blood of zebras,
Shetland ponies and Cape buffaloes after i.m. administration of IMOBILONE
were the subject of another report from our laboratory (Pospisil et
al. 1986). Since immobilization of zebras is a necessity, it was of interest to
find to which extent it would affect their blood serum biochemical values.

Our objective was only to assess the effect of immobilization on the mean
values but also to find whether it might not produce changes in the variances
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Table 6
Evaluation of the agreement of the variances of the blood serum
biochemical values in zebras and Shetland ponies after
immobilization *

Zebras Ponies

JTime in min after immobilizat.

20 30 10 20 30
Total protein - - - - -
Glucose - - - V5% -
Creatinine - - - - -
Urea - - - - -
Total lipid - - - - -

Triglycerides - - - - V5%
Cholesterol - - - - -
Alkaline phosphatase | - - - - -

AST V52| - V5% V5% V5%
ALT - - - - -
Magnesium - - vizZ - -
Calcium - - viz - -
Phosphorus Viz| - - - -

Chlorides V52| - A57 - AlZ
Sodium - - - - -
Potassium V5Z | VSZ || - A57 -

+ Agreement of the variances was assessed by the F-test. The variance of the
computed mean values were compared with those of the mean values obtained
10 min after IMOBILONE administration in zebras and with those of the mean
values obtained before immobilization in Shetland ponies.

Statistical significance: = «eee P >5%Z, 52 «o.. p S 57
1Z ... p s 1%
V = variance of the values less
than in the compared sample.
A = variance of the value larger
than in the compared sample.
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of the individual values so that potential clinical use could be envisaged.

Immobilization before blood collection affects the animal essentially in
three ways. First the animal is disturbed by man's approach beyond the
safety distance. This is followed by muscular exercise of the animal in its
attempt to escape. The third factor is the effect of the administered drug.
This implies that blood collections from animals for clinical and laboratory
examination are made on animals subject to stress and affected by
pharmacological treatment.

Reaction to stress is accompanied by two major effects concerning the
metabolism of glucose and lipids (S c hreiber 1985). Enhanced
glucose levels observed in the present study in the blood sera of zebras
and Shetland ponies can be regarded as a consequence of non-specific
reaction to the load. Increased blood serum glucose levels at blood collection
were observed in sheep by Gohary and Bickhard (1979) and
in springboks by Gericke etal. (1978). Hofmayer etal
(1973) found that blood serum glucose levels of zebras that were at rest
before immobilization were 4.410 mmol/l* immediately after immobilization and
10.54 mmol/1* one hour after immobilization, whereas in those stressed before
immobilization he found 7.832 mmol/1* immediately before immobilization and
9.721 mmol/1* one hour after immobilization. Our results confirm the
observations of Ho fmayer (1973). These considerations also explain
why the blood serum glucose levels found by us in zebras of several species
are, for the most part, markedly higher than those reported for horses
(5.49 * 0.77 mmol/1) by S o v a (1979).

Blood serum levels of lipids and their products rise under stress
depending on the rate of their mobilization and utilization (S ¢ h r e i-

b e r 1985). This mechanism may be made responsible, to a certain extent,
for the rise of triglyceride level in the blood serum of immobilized zebras

and Shetland ponies, but this explanation is in contradiction with the fact
that their lipid levels showed only Jittle change. The decline in potassium

level in the blood serum of immobilized zebras is at variance with the observations
of Gericke etal. (1978) who found a rise of blood serum potassium
level in stressed springboks. To which extent the effects observed by us may
have been due not only to stress but also to the administration of IMOBILONE
remains undisclosed, but a possible pharmacological effect certainly deserves
consideration.

The objective of our study was to find which biochemical parameters of
the blood serum of animals are affected by immobilization to such an extenc
that their use for further clinical purposes would be problematic. The
evidence suggests that caution is needed in interpreting the values for blood
serum glucose, triglycerides and potassium. The remaining blood serum levels
under study did not change during immobilization to an extent that would
impair their validity for diagnostic purposes. From this point of view it is
reasonable to recommend that blood collections should be made at standard
intervals after immobilization.

Biochemické hodnoty krevniho séra zeber chovanych ve Vychodoleské zoolo-
gické zahradé Dvir Krélové nad Labem

Bylo provedeno biochemické vySetfeni krevniho séra klinicky zdravych
12 zeber Hartmannové (Equus zebra Hartmannae ), 32 zeber Grévyho (Equus

+ . ) . .
Expressed in terms of SI units to make comparison easier.
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Grevyi ), 4 samic zeber Chapmannovych (Equus Burchefli Chapmanni), 4 ze-
ber damarskych (Equus Burchelli antiquorum) a 19 zeber Bohmovych

( Equus Burchelli Boehmi ). V krevnim séru téchto zeber byl stanoven obsah
celkového a vazaného bilirubinu, bflkovin, glukozy, kreatininu, mo&oviny,
celkovych lipida, triglyceridid, cholesterolu, véipniku, fosforu, ho¥&iku,
chloridti, sodiku, drasliku, mé&di, zinku, Zeleza a aktivita alkalické fosfati-
2y, aminotransferdzy AST a ALT a laktatdehydrogenizy. V krevnim séru ze-
ber Hartmannové a zeber Grévyho byly hodnoceny rozdily zﬁéfovan?ch bio-
chemickych hodnot v z4vislosti na pohlavi. V krevnim séru zeber Bohmovych
bylo provedeno hodnoceni zjist&nych biochemickych hodnot u zeber obyZ&ejné
formy a zeber bezh¥ivych.

U 13 zeber a 3 pony Shetlandskych byl sledovdn vliv imobilizace na zmé-
ny biochemickych hodnot v krevnim séru. Vlivem imobilizace se vyrazn& zvy-
Sovala v krevnim séru hladina glukozy, triglyceridd a sni¥ovala hladina
drasliku, ostatni sledované biochemické hodnoty se vyrazné& neménily.

BHOUXMMHUECKHE BEeJIHYMHBEI KPOBSIHHON CHIBOPOTKH 3€6p, COOEPXHMBIX B
BocTouHOuemckoM 3oonapke [IByp-KpanoBe Han Jla6o#

MpoBOOHNK OHOXMMHUECKHE HCCHeNOBAHHMsI KPOBSHHOK CHIBOPOTKH
12 xnuHHYECKH 3OOpPOBHIX 3e6p lapTMaHH (Equus zebra Hartmannae ), 32
3e6p I'peBu (Equus Grevyi ), 4 camox se6p YanmanHa (Equus Burchelli
Chapmanni ), 4 namapcxux se6p  ( Equus Burchelli antiquorum ) u 19 se6bp
Bame ( Equus Burchelli Boehmi). B KpPOBSIHOM CBIBOPOTKE NpPHBEIEHHBIX
XHBOTHBIX OIpeneinsii conepxaHHe O6mero M CBSI3aHHOI'O OUJIKPYOHHA,
6enKoB, I'JWKO3b, KPEaTHHHHA, MOYEBHHB, OOGMHUX JHNHAOB, TPHTIHLUEPH-—
noB, XonecTepuHa, Kanblusi, ¢ocdopa, MArHHs, XJIOPHOOB, HATpHA,
Kajus, MeOu LUHHKA XeJjie3a U aKTHBHOCThL MmMeJIOUHOM docdaTassl, aMHHO-
TpaHcdepassl AST u ALT M naxTaTOerugporeHassl. B KpPOBSAHOW CBHIBO-
poTke 3e6p l'apTMaHH ¥ I'peBH NMPOBONHIIH OLEHKY PAaCXOXNEHHA BhI—
SIBISE€MBIX O6HOLXHMHUECKHX BEJIHYHH B 3aBHCHMOCTH OT nona. B xKpossa-
HOH CBIBOPOTKE 3e6p BaMe OlLEeHHBANH NMOJYyYEeHHbHE GHOLUXHMHYECKHEe
OaHHblE Y 3e6p OG6hYHON $OpMEI M 3e6p 6E3rPHUBBIX.

Y 13 3e6p M 3 meTNaHACKHX MOHH HaGJIOAANH 32 BJIHIHHEM HMMO-
6MNM3ALHH Ha H3MEHeHHe O6HOLUXHMHUYECKHX BEJIMUYHMH B KPOBSHOM CHIBO-
poTke. O6e3OBHXEHHMEM B KPOBSHOR CHIBOPOTKE CYMECTBEHHO IOBLICHJICS
YPOBEHb IJWKO3bl, TPHUIJIHLUEDHOOB H MNOHHU3HICS YPOBEHb Kanusa. Oyranb-
HBl@ HULJIefyeMble O6HOLXHMHUYECKHE BEJNHMYHHb CYMECTBEHHO HE MEHSJHCh.
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