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of the Departmant of Agricuttural Ressarch and Director of the Departmont
of Veterinary Servicos for thair support, The f.eld and lLaborstory wzrk
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Technology Imnrrovement Project did the computer analysis of the data and
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Laboretory ware no Longer in Botswana,
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assistantn who os6isted with bilood cnllectionsg, and the Llaboratory
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B8LOOD PARAMETERS OF GODATS, AATESIA VILLAGE,
KGATLENG AGRICULTURAL DISTRICT, BOTGWAHMA

l. ABSTRACT

Blood leveals of P, Ca, Mg, total protein, ures and red snd white blood call
counts ware oxamined monthly for two years in Botswana goats ir. an sttenmpt
to establish normal vatues oend to evaluate the effect of supplemsntetion
with drought relfef cubsas, Ovorall mean Levels observod for ths psrametsars
waraz Ca 9.19 + 1.77 mg/100 ml, P 5,35 + 1,55 mg/100 mL, Mg 2,58 *
7% mg/100 ml, Cu 149,34 + 71.14 ug/100 ml, total protaoin 7,49 + 1,12
9/100 =ml, wurea 44,45 * 17.15 mg/100 ml, ARBC count 11,65 + 1,98
millions/cu mm and WOC count 12,07 + 3,15 thousands/cu mm, Supplemented
goats sgshowed significantly higher levels of Ca, P levels wure unchanged,
Supplemanteod goats sloo showed significently lLowar Levels of total protein
and higher Llovels of WBC's than did the control animals, All observations
fell within the normal ranges quoted in the literature with the aexception
of toutal protein and ures which were a bit high, Condition scores of
contraol and treated goats dJid not differ significantly, indicoting that
supplenental foeding of this kind was of ninimal velue wunder the
oenvironmental conditions imposed upon them fn this study,

2, INTROGUCTION

Prior to 1987, 1little was known of normal blood paramastoers in gosts in
Botceans, This nade it difficult to interpret findinga from ciinical
material since figures obtaeined from Surope, South Africe end the United
Stotes wars used for normal values, Two studies warpe undertaken as a
coorerative project betwoon the Nationel Vaterinery Loboratory, Gaborone
and tha Agricultural Tachnology Improvemant Project, Oepartment of
Agri:ultural Research, Francistown, A previous report [ATIP Yorking Paper
WP-9. Fabrusry 1987) reported an a study which was made in Moeithangwyens
Villags, Tutume Agricultural District which wes conducted in 1984-86., This
report covers work which was done {n the Village of Artesis, Kgatleng
Agricuttural Ofstrict, Botswena,

J. OBJECTIVES
The objectives of this study were 88 follows:
(a).To dotermine normel values {in goat blood for tha Llovols of
vhospharuc, magnesium, calcium, copper, total oprotain, urea, red

blood cells and ahite blood cells,

[b).To determine if these parameters differ {n animels recaiving
supplemontcry feeding of Jrought relief cubes,
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4, NETHODOLOGY

Blood semples were taken monthly from ear-tasgged aninals in five goat herds
receiving sSupplemental feeding of 40 g/head/doy uf drought ralief cubes 1n
Artesie Village, KXgstleng Agricultural District, Ootswans, Ear-tagged
animelsg in seven goat herds not raceiving supplemantsl foed served as
controls, The chemical analysis of drought relief cubee is given in Table
1. Colluction of blood samplas began in July 1985 and was completed in
Jun:: 1307, Gosts wers bled on the first Tuesday of the month, A total of
55 «ddult goste wers included in the inftial bleecing, but numbers daclined
during the years dues to deeths, sale of onimoels and failure of farmars to
present enimbls on the designated bleeding datus, A totsal of 3916 blood
samplas were included in the analygses,

TADLE 1: CHEMICAL AHALYSIS OF OAROUGIHT RELIEF CUGES

L£oxpounp G/KG

Protein 100 HMin,
Fut 25 Min,
Catcium 15 Max,
Phosphorus 4 Min,
Fibre 120_Max,

Subjective scores for condition sere placad on each animal at the time of
bleeding, Animals wore scored as being in good, fair or poor condition,

Adnole blood and hepsrin blood samples wera sent to the Hational Vaterinary
Laboratory, Gaborone hy overnight train packed on fce in an insulated
cantainer, At the Llaboratory the serum wao token off and exsmined for
phosphorus, copper, ures and total protein by cpectrophotometry and for
calcium and nmnagnesium “y atomic absorption Gpectrophotosetry, RNed ond
shite oblood <cell counts wore dono with the heparin blood using 2 Coulter
caunter,

Tests for statistical differences were mado using Student's "T" test with
the Dsisy Professional Projram on the Apple IIe Computer,

5, RESULTS

Results ara prasented {n Teble 2 for control and treated [supplementation
#ith 30 g/hcad/day af drought roliof cubes) goats by yesars and overall,
Volues aore obtoined by taking on avarage of all values of all goats biad
during both years,

5.1 Copdition : Condition scores of control and treoted animals avoraged

2,32 *+ .40 and 2,77 * .46, recpoctivoly, ond did not differ
signtficantly, On the avearage, the animals were §n foirly good condition,

5.2 Calcium Hean blood plasmo calcium levals of control and treatod
goats worae 9,01 ¥ 1.58 ond 7,40 + 1,95 mg/100 ml, rospactively, and
differed wignificantly [P ¢ ,01), Blood ptasma calcium levels for 1986-87
maroe significantly [p ¢ .01} highaer than lovels for 1985-86, The overall
mean was 9,19 * 1.77 »9/100 mt, ahich is above the critical level of 8
mg/100 ml for edult ruminants {McDowell, et al, 1983)., Rushton (12301)
guotos 2 raonge of B8,02-12,02 ng/10U ml while Merck (1986) givaes a range of
3,0-11.6 mg/100 ml, Iz tha previous study in Botswana, Groy ot al {1987)
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repcrted a mean blood plesma calcium value of 8,66 + 1,40 ng/100 nol,

5.3 Phosphorus Mean blood plasma phosphcrus levels for control and
treated goels ware 5,35 + 1,52 pnd 5,36 + 1,80 ng/100 mi, respoctively,
and did not diffar gignirficently, There was no significent differance
bstwean the two years for tha maans of all goate, The overall mean was
5.35 ¥ 1.55 mg/100 mlL and falls within the range of normal valuas which
are stated to be betweaen 4-G mg/100 ml for adult ruminant animels [Conred,
1978]). Rushton (1981) ;uotes 8 range of 4,66-7,90 mg/100 ml and Merck
[1986) ogives @& range of 3,7-9.7 mg/100 ml, Gray et al [1387) reportad a
mean blood plasme calcium velue of 4,96 + 1,46 mg/100 mi,

TABLE 2: BLOOD PARAMETERS OF GOATS, MATHAHGWANE VILLAGE,
KGATLENG AGRICULTURAL OISTRICT, BOTSWANA

- conThIL TREATED OVERALL

VARIABLE/YEAR 40, __MEAN/a_S5,0, NO,___MCAN__ S,U, NO, __NEAN__ 5,0,
Landation/b

1985-86 180 2.45 .35 130 2,41 .26 318 2,888 .31

1£86-87 195 2,79 W44 168 2,7 .55 383 2.73t 50

Ovaratll 175  2.82 .50 306 2.7/ .46 6B1 2,00 .43
Lalcium [ng/100_nmt]

1585-86 2@2  B.78 1.55 225 8,77 1,74 507 B.788 1,67

1985-87 170 9.39 1,57 154 10,314 1,86 324 9.83t 1,78

Overaltl 452 3,01x 1,58 379 9,40y 1,05 831 9,13 1,77
Ipaspherus_[23/100 at})

19135-06 291 5.43 1,68 228 5,26 1,82 519  §,35 1,74

1985-07 198 5,23 1,24 169 5,50 1.24 368 5.36 1.25

Overalt 493 5,35 1,52 397 5.36 1,60 887 5,35 1,55
Nagnesiua_ (297100 nt)

1935-853 aas  2.48 .73 225 2.44 .65 S10 2.46s 70

1338-87 170 2.76 .65 153 2,76 .76 323 2.76t  ,70

Gverall 455 2,58 .71 378 2.57 .71 833 2,58 .71
Coppar_[u3/123 all

1995-86 283 127,90 55.56 228 129,38 65,49 509 128,588 60.12

15306-07 187 184,47 70.13 157 178,16 79,23 344 181,50t 74,41

Jvarail 470 150,41 67,63 383 149,38 75,28 853 149,94 71,14
Toral Protein [(9/100 nl)

1985-86 291 7.38 1,19 228 7,47  1.21 519  7.75s 1,23

1986-87 178 7.08 .81 158  7.07 .75 336 7,08t ,78

Ovarall 469  7.64x 1,15 388 7.30y 1,06 855 7.49 2
Urea_(ng/100 _m1)

1905-86 264 49,48 19.14 221 498,44 20,11 485 49,018 19,58

13785-87 174 a3m.,28 9,74 155 17,15 9,00 330 37,75t 9,40

Ovarall 438 45,03 16,97 377 43,77 17,36 815 44,45 17,15
Red_Dlond Cells_[nilitponn/cu nnm]

1095-66 281 11,97 2,18 212 11,69 1,91 4331 11,85 2.07

19RG-67 189 11.20 1,55 176 11,10 1,80 375 11,15 1,67

Overall 480 11.65 1,98 380 11.42 1,88 068 11,55 1,94
Wnita_Slaud Celts fthousands/cy mm)

1985-86 286 12.54 2.92 221 13,03  3.06 507 12,76s 2,99

1985-87 109 10,65 2.82 175 11,70 3,35 375 11,14t 2,12
—Ougrall________28S__11,77x__3,02___ 397__ 12,24y 3,25 802 _12,07___3,15

8, Means in the sama row foltowad by diffaront letters (x and y)
diffuor significantly (P ¢ ,01) while means in the soms colunmn
followad by other difforont lottors (s and t) differ srignificantly
(P < .01),

b, 1 = Poor 2 = Foir 3 = Good
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5,3 Magnes.ium 3 Hean blood plasaa magnesium Llovels of control and
treasted gvats were 2,586 + ,71 and 2,57 + .71 mg/100 my, respectively,
and ditd not differ significantly, The differance between yesrs was
significant (P < ,01)., The oversll mean of 2,58 ¢+ ,71 mg/100 ml was mell
sbove the criticat level of 1-2 mg/100 ml [McDowsell, @t al, 1383), nRushtan
{1981) gives @ normal range of 1,7-2.92 mg/100 ml and Merck [1986) gives a
normal range of 2,10-2,90 mg/100 ot, Groy et at {1987) praviously reported

4 vavue of 2,57 + ,71 g,/100 al for mean blouod pleasma magnesium level,

5.5 Copper 1 Mean blood placma copper levels for control and treated
goats were 150,41 + 87.66 and 149,38 + 75,28 ug/100 mi, recpectively,
and did not differ significantly, Yoarly vealues of 128.55 and 181,59
ug/100 nmt differad sfgnificantly (P < ,01). Tho overall mean value of
149.94 * 71,10 was wsall atove the Llevol of 65 ug/100 ml which §s
considared criticol (NcOowall, &t at, 1983). Rushton {1981) lists normal
values of 59,89-120,.65 ug/100 al, Gray et al [1987) previously reported a
mean blood plasas copper value of 120,91 ¢+ 65,70 ug/100 mL, Tuere is no
axplanation faor the high levals +hich occurred during the second year of
the study,

5.8 Joral_ _Protain Hean blood serum totul protain levels for control
and trosted goats were 7,64 * 1.15 and 7,31 * 1.06 g/100 =t
respectively and diffared significontly [P ¢ ,01), The overoll measn was
7.49 + 1.12 0/160 =l , Values appesr to be on the high side of the
axpected range, fNushton (1931) lists normal values of 6.5~7.5 97100 ml and
fercx (1223 reports 6,1-7,4 3/100 nal shile Sray et al {1987} raported a
vatue of 8,13 + 1,89 g/100 mlL,

5.7 Urea 1 “wan  blood serum urea levals for control and treated gosts
Aaore 45,01 * 16.79 and 43,77 + 17.38 m9/100 nl, respactively, and did
not difler significantly, A plot of the data showed a clear seasonal trand
with lower levelr occurring as the dry season progressod as would ba
expucted with dacressed protein intake in the diet, The blLood serum uraes
ltesel for 13B5-06 aas significantly (P ¢ ,01) higher than that for 1986-87,
Tho yoar of 1587 was characterizod by vxtreme drought conditions and lack
of feed nmay explain this differenco, The oveorall mean was 44,44 *+ 17.15
mg/100 ml, Rushtor (1381} lists values of 27,04-55.29 mg/100 ol white
Merck (1986) lists velues of 27,04-55,29 mg/100 nl, Howard (1986) gives o
fange of 13-28 mg/100 ml, Gray st al (1987} roportod a value of 44,39 +
17.47 o©g/100 mt, Thus, the valuoe found in this study agrae closely with
previous findings for Botswana,

5.8 Red _3lood Cells : Rod blood cell counts of control and treatad goats
aaro 11.65 * 1.98 end 11,42 + 1,088 miltionas/cu mm, respectively, and
did not differ signiffcantly., The difference betwaen years was significant
(P < .01), Tha overall mean of 11,54 * 1,94 mitlions/cu mm was in the
nornal range of values, Rushton (1981) tiste normal velues from 5-10
millrons/scu mm  whilo Morck [1988) lists valuos from B-18 millions/cu nn,

Gray ot al {(1387) reported a rod blood celt valuo of 11,14 + 2.21
millions/cu mm which wos somewhat lomer thon those reportad in thigs study,

5.9 Hhito Blood _Cells The white blood cell counts of control and
treoted goats wyoro 11,77 3.02 ond 12,44 3+ 3.25 thousands/cu nm,
respectivaly, oand differod ignificantly (P < ,01). White blood coll
counts during the first yoar of the study were mignificantly {P ¢, 01)

*
3

higher than the socond yoar, The ovorall mean vatue wes 12,07 + 3.15
thousanda/cu nm and was on the high aide of values quoted {n the
literature, Rushton (1381) quotes values of 4,0-10,0 thousands/cu mm snd

Merck [1986) quotes valuos ~f 4,0-13.0 thousands/cu mm in nornmal gooats,
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Sray et al [1987?) reported s white blood cell count of 14,42 + 4,24
thousands/cu mm which ass much higher than values found in this study,

6, CONCLUSIONS

The blood parameters of goats in thie study were in ths normal ranges of
values reported {n the literature, Values for phosphorus and cealcium were
well above Llevels considerasd critical, Blood levels of calcium and total
protein were &ignificantly affected by supplemsntal fesding, Rod blood
cell counts ware not changed and white blood cell counts ware fncreased
with supplemental feeding. The supplemental feading did not enhance the
condition of the treator goats, This finding {s not surprising since
previouy work with goats {n Dotstana hed shown that the diet of goots undor
nernal  ruenge conditions had 5 nean calcium content of .87 percent {range of
nonthly values from ,42-1,20 percent) snd a mesn phosphorus content of ,75
percant {range of pmanthly values from «63-1.,10 percent [Animal Production
Research Unit, 1983-34}, Dietary colcium and pnosphorus values nbove .36
parcent are adoquote for nutrition of rumisants, thus the goeats in that
study consumed approxirately twice their requiremonts,

As roported ocerlior by Gray ot al {13987), the high urea value is
fnterusting with regard to the discogs "pizzle or theath rot" which is not
uncoamon {in smallstock in Botswana, High protein dfet and consequent high
uraa content of the urine 18 considorad to bo of otiological significance
[Bload et al, 1933}, Tne crude protein in tho diet of qoats in the APRU

Study ronged frcm 11.2-13,3 percent, These values arce far above the 7
jorcent level which 15 the critical lovel for adequate utilization of
dretary energy {Animal Production RAesearch Unit 1393-84)., Thn high blood

serua  total protein end ureo values found in this study ore consictent with
the dietary i1ntake tindings of that study.

Tne feeding of 30 g/head/day of drought relicof cubes only supplied ,45 g Ca
and 04 g P par hoad por day compared to 3 deily roquiremont of 4 g Ca and
2.3 3 P for o 40 kg goet, Thus, it is concluded that supplementation of
this «ind was of mintmal value under the environnental conditions inposed
upon them fn this study,
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