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Abstract 

Vahala J., J. Pospi§il, R. Pokorny, F. Kase: Blood Serum Biochemical 
Values of Mountain Reedbucks (Reduncula fulvorufula): Variations with Sex and 
Season. Acta vet. Bmo, 60, 1991: 143-148. 

Repeated biochemical examination of the blood sera of 17 clinically healthy moun
tain reedbucks (Reduncula fulvorufula), 4 males and 13 females, showed higher 
mean magnesium values and lower mean potassium values in winter (1st November -
30th March) than in summer (1st May - 30th September). 

Comparison of the blood serum biochemical values obtained in males and females 
showed a higher alkaline phosphatase activity in males. 

The remaining blood serum biochemical values under study (total protein, glucose, 
creatinine, cholesterol, urea, calcium, phosphorus, chloride and sodium level and 
aspartate aminotransferase (AST) and alanine aminotransferase (AL T) activity showed 
no significant vatiation with either sex or season. 

Mountain reedbuck, blood serum, biochemistry, season, sex 

In our previous reports (PospUil and Pradac 1984; Vahala et al. 1989) we presented the re
sults of biochemical examination of the blood sera of 7 female and 1 male clinically healthy moun
tain reedbuck (Reduncula fulvorufula) kept in the Eest-Bohemian Zoological Garden. The present 
study provides more detailed information on the blood serum biochemical values of male and 
female mountain reedbucks in relation to sex and season. 

Materials and Methods 

In 1980-1988 repeated blood serum biochemical examinations were carried out in 17 adult 
mountain reedbucks (Reduncula julvoru/ula), 4 males and 13 females over two years of age, kept 
in the East-Bohemian Zoological Garden, on the occasion of regular preventive veterinary treat
ments such as hoof trimming. Blood samples were withdrawn from the vena jugularis of manually 
restrained animals in summer (1st May - 30th September) and winter (1st November - 30th 
March). 

In winter the animals were housed in heated pens with the possibility of entering open-air en
closures (depending on weather conditions) and were fed, ad libitum, hay supplemented with 
0.1 kg ZOO I granules, 0.1 kg alfalfa granules and 0.15 kg oat-flakes per animal per day. In summer 
they were kept in open-air enclosures with shelters and fed grass supplemented as h winter. 

Blood samples were collected into glass test tubes and were allowed to stand at laboratory tem
perature for 60 minutes. Afterwards they were centrifuged to obtain blood sera. Biochemical 
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examination of the blood sera was 
carried as described previously (Pospf
iil et al. 1987). It covered total prote
in, glucose, creatinine, urea, choleste
rol, magnesium, calcium, phosphorus, 

• chloride, sodium and potassium level 
and alkaline phosphatase, aspartate 
aminotransferase (AST) and alanine 
aminotransferase (AL T) activity. 

Means and standard deviations we
re computed for the individual groups. 
Significance of the differences between 
the means was assessed by Student's 
t-test. 

Results 

The results of biochemical 
examination of the blood sera 
of male and female mountain 
reedbucks obtained in summer 
and winter are presented in Ta
ble 1. The examinations conduc
ted in summer showed no signi
ficant differences of the means 
between males and females. In 
winter the only significant (a ::::;: 1) 
difference between the means 
obtained. for males and females 
was recorded for cholesterol. In 
females no significant differences 
were found between the mean 
values obtained in summer and 
those obtained in winter. Inma
les, on the other hand, a signifi
cant (a 8 < 1.5 » difference 
between the means obtained in 
summer and winter was recorded 
for magnesium level. In spite of 
these differences between some 
summer and winter blood serum 
biochemical values of males the 
values for males were pooled 
and compared with ,the pooled 
values recorded for females (Ta
ble 2). Similarly, blood serum 
biochemical values of males and 
females obtained in summer we
re pooled (Table 3) and the di
fferences between the pooled 
means were assessed statistically 
(Tables 2 and 3). As can be seen 
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Table 2 

Blood serum biochemical values of mountain reedbucks (Reduncula fulvorufula): variations with sex 

I 
Sex 

Total protein (g/I) 
Glucose (mmolf1) 
Creatinine (pmol/I) 
Urea (mmol/l) 
Cholesterol (mmol/I) 
Alkaline phosphatase (pkat/I) 
AST (pkat/l) 
ALT (pkat/I) 
Magnesium (mmol/l) 
Calcium (mmol/l) 
Phosphorus (mmol/l) 
Chlorides (mmol/I) 
Sodium (mmol/I) 
Potassium (mmol/I) 

N = No. animals examined :x. = mean value 
SO = standard deviation of the mean 

I N I 
-

9 
11 
10 
10 
10 
7 

11 
11 
11 
13' 
10 
10 
12 
12 

Sig. = significance of the differences ofthe means (%) 
Symbol 1 stands for IX ;;;; 1 
Symbol 5 stands for IX 8 (1.5 > 
Symbol/stands for IX > 5 
AST = aspanate antinotransferase 
AL T = alanine antinotransferase 

Males 

:x. I 
I 

70.44 
9.11 

188.8 
6.09 
2.99 
2.92 
0.575 
0.162 
0.923 
2.124 
2.128 

106.6 
148.5 

5.109 

I N I 
Females I 

SO :x. I SO I~ 
10.01 29 73.17 7.97 1 
2.68 28 8.73 2.13 1 

26.0 27 187.0 37.5 / 
1.90 27 6.65 1.18 1 
0.90 28 3.68 0.94 / 
1.26 23 1.92 0.82 5 
0.183 29 0.624 0.105 1 
0.073 29 0.208 0.077 1 
0.224 29 0.827 

I 
0.183 i 1 

0.462 31 2.125 0.401 1 
0.452 27 2.276 i 0.476 1 
9.8 

1 28 107.4 

I 
11.0 1 

30.2 , 23 150.2 10.4 1 
0.819 122 5.215 0.900 1 

from Table 2, a significantly (a e < 1.5 » lower value in females than in males 
was found for alkaline phosphatase activity. The differences in the remaining 
blood serum biochemical values between males and females were not significant. 
Comparison of the mean biochemical values obtained in summer and winter (Ta
ble 3) showed a significantly (a S 1) lower mean value for magnesium and a sig
nificantly (a e < 1.5 » higher mean value for potassium in summer. 

Discussion 

Comparison of the blood serum biochemical values of mountain reedbucks 
recorded in winter and summer showed a significantly lower magnesium level 
and a significantly higher potassium level in summer than in winter. In winter 
the animals were fed hay. In summer they received green fodder of varying 
quality (occasionally also mixed com grown rapidly by means of fertilizers). 
According to Georgievskij et al. (1982) both Mg and K levels in the blood 
depend on their quantities in the ration, and where potash and nitrogen ferti
lizers are used, Mg content of the feed is reduced. Georgievskij et al. (1982) 
also reported that cows transferred to pasture had an increased blood level and that 
Mg content per kg dry matter was higher in hay than in grass. In the light of 
these observations the lower blood serum Mg level and the higher blook serum 
K level in summer than in winter as reported in the present study can be accoun
ted for by the differences between summer and winter diet. 

Alkaline phosphatase is an enzyme widespread in the body. According to 
Stogdale (1981) the range of its normal values in sheep and cattle is very wide 
and the diagnostic value of alkaline phosphatase is therefore rather low. In our 
study the blood serum alkaline phosphatase activity of mountain reedbucks was 
higher in males than in females. Similar findings were reported by Bush et al. 
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Table 3 

Blood serum biochemical values of mountain reedbucks (Reduncula fulvorufula): variations witb season 

Season 

I N I 

Total protein (g/I) 18 
Glucose (mmol/I) 19 
Creatinine (pmol/I) 18 
Urea (mmol/I) 17 
Cbcbsterol (mmol/I) 18 
Alkaline phosphatase (pkat/I) 13 
AST (pkat/I) 20 
AL T (pkat/I) 20 
Magnesium (mmol/I) 20 
Calcium (mmol/I). 20 
Phosphorus (mmol/I) 18 
Chlorides (mmolfl) 19 
Sodium (mmol/I) 14 
Potassium (mmol/I) 14 

N = No. animals examined 
X = mean value 
SD = standard deviation of the mean 
Sig. = significance of the difference of the means 
Symbol 1 stands for ex ;;,; 1 
Symbol 5 stands for ex • (1.5 > 
Symbol/stands for ex '> 5 
AST = aspartate aminotransferase 
AL T = alanine aminotransferase 

Summer I 
X I-~NI 

73.16 8.61 
20 I 8.43 2.17 20 

188.6 36.3 19 
6.94 1.28 20 
3.75 0.98 20 
2.006 0.914 17 
0.612 0.095 20 
0.201 0.079 20 
0.757 0.178 20 
2.073 0.470 24 
2.208 0.456 19 

106.8 11.8 19 
150.0 11.9 21 

5.538 0.894 20 

Winter 

I~ X I SD 

71.85 8.46 / 
9.04 2.28 / 

186.4 33.4 / 
6.13 1.43 / 
3.28 0.99 / 
2.267 1.103 / 
0.625 0.165 / 
0.186 0.077 / 
0.955 0.208 1 
2.168 0.367 / 
2.263 0.490 / 

102.5 22.8 / 
154.0 7.6 / 

4.910 0.754 5 
._-_._-

(1980) for giraffes. In scimitar-horned oryx, on the other hand, Bush et al. 
(1983) found no variations in alkaline phosphatase activity with sex. Eldirdiri 
et al. (1987), in their study on dromedary camels, found higher alkaline phospha
tase levels in females. In view of these contradictory results and considering the 
small number of males examined in our study we conclude that the difference 
found by us between male and female mountain reedbucks are within the range 
of normal alkaline phosphatase activity of this species. 

In general it can be concluded that the blood serum biochemical values of 
mountain reedbucks reported in the present study do not differ substantially 
from those found in our previous studies (PospiSil and Pradac 1984; Vahala 
et al. 1989) where the examinations were much smaller in number. To our 
knowledge, the only investigators concerned with blood serum biochemical pa
rameters of mountain reedbucks abroad have been Drevemo et al. (1974) who 
reported only the values for calcium (1.55 ± 0.65 mmoljl), phosphorus (1.58 ± 
± 0.51 mmoljl) and magnesium (0.70 ± 0.328 mmoljl). It should be added that 
their original data were expressed in terms of mgjl00 ml and were converted by 
us to mmoljl for the sake of comparison. 

In conclusion let us draw attention the fact that our results were obtained by 
repeated examination of 17 animals (4 males and 13 females) and that particularly 
the numbers of males was very small and that the examinations were carried out 
over a period of several years during which changes could have occurred in both 
the internal (age) and external factors, thus affecting homeostasis of the individual 
animals, in consequence of which their blood serum biochemical values might 
have been modified. 
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Biochemicke hodnoty krevniho sera bahnivcu horskych (Reduncula 
fulvorufula) v zavislosti na pohlavi a rocnim obdobi 

Opakovanjrn bioch(!mickjrn vyserrenim krevniho sera 17 klinicky zdravjch 
bahnivcU horskych (R 'dun::ulafulvorufula) - 4 samcu a 13 samic, byly zjisteny 
v zimnhn obdobi (1. 11.-30. 3.) vyssi prtimerne hodnoty horciku a mzsi pru:" 
merne hodnoty drasliku, nez v obdobi letnim (1. 5.-30. 9.). 

Pri porovmini jednotlivjch biochemickych hodnot krevniho sera samcu s hod
notami samic byla v krevnim seru samcu zjistena vyssi hodnota aktivity alkalicke 
fosfatazy. 

Na ostatni vyserrovane biochemicke hodnoty krevniho sera (hladiny celkovjch 
bilkovin, gluk6zy, kreatininu, cholesterolu, mocoviny, vapniku, fosforu, chloridu 
sodfku a aktivity aspartataminotransferazy / AST / a alaninaminotransferazy 
/ AST / a alaninaminotransferazy / AL T f) nebyl zjisten jak vliv rocniho obdobf, 
kdy byla zvrrata vyserrovana, tak vliv pohlavi vysetrovanych zvirat. 

61110XIIIMIII'IeCKllle Benlll'llllHbl KPOBJIHOH CblBoporKIII ReduDcul8 

fulvorufula B 38BIIICIIIMOCTIII OT nona III BpeMeHIII rO,lt8 

nOBTOpHblM 6110XlII1MI1l1eCKI1M I1CCneAOBaHel1M KPOBSlHOi1 CblBOPOTKI1 17 
Knl1Hl1l1eCKI1 3AOPOBbiX oco6ei1 Reduncula fulvorufula - 4 CaM'-IeB 11 13 
caMOK - YCTaHOBl1nl1 B 3I1MHI1i1 nepl10A (1 HOSl6pSl - 30 MapTa) 60nee 
BblCOKl1e cpeAHl1e Benl1l1l1Hbl MarHI1S1 11 60nee HI13KI1e cpeAHl1e Benl1l1l1Hbl 

no cpaBHeHl110 C neTHI1M nepl10AOM (1 MaSi - 30 ceHTSl6pSl). 

ConocTaBnSlSl OTAenbHble 6110XI1MI1l1eCKI1e Benl1l1l1Hbl CblBOPOTKI1 KpOBI1 

C8M'-IeB C Benl1l1l1HaMI1 caMOK, B KPOBSlHOi1 CblBopOTKe CaM'-IeB YCTaHOBl1nl1 

60nee BblCOKoe 3HalleHI1e aKTI1BHOCTI1 l'-IenOllHoi1 cpoccpaTa3bl. 

no OTHOWeHl11O K OCTanbHblM I1ccneAyeMblM 6110XI1MI1l1eCKI1M Benl1l1l1HaM 

KPOBSlHOi1 CblBOPOTKI1 (YPOBHI1 o6l'-111x 6enKoB, rnlOK03bl, KpeaTI1Ha, xOJ.le

CTepl1Ha, MOlleBI1Hbl, Kanb'-lI1S1, cpoccpopa, xnOpI1AOB, HaTpl1S1 11 aKTI1BHOCTI1 

acnapTaTaMI1HOTpaHccpepa3bl (AST) 11 anaHI1HaMI1HOTpaHccpepa3bl (ALT) 
He 6blno YCTaHoBneHO HI1KaKOrO Bnl1S1Hl1e BpeMeHI1 rOAa, B TelleHl1e KOTO

pora "pOBOAl1nI1Cb I1CcneAOBaHI1S1 >KI1BOTHbIX, HI1 nona I1CCneAyeMblx >K11-

BOTHbIX. 
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