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OPSOMWN9, 'N VOORLOPIGE STUDIE MET TWEE SKAAPRASSE AANGAANDE WATER- EN ELEKTROLTETMETABOLISME
ONDER HOE TEMPERATUUR. EN DEHIDRASIETOESTANDE

Twee Dem.ra en twec SuitlAfrikrense Vbignerinohamcls van dir:sefde oudcrdom ir vb rowe dre ronder wrt"r gcba;t by hoC

omgcwirqgstemp€tstuul Gedurende db strcnrmi4gperiode hst die liggarmsmerra ven die diere rnct 29tr g ..l cn die d+gIiLce voods},
innamc en mirog het met tulscn 97 en 9ifr gedurrL Dh urincrolumes hct in rlbci rassc godral, maer db ocrnolritcit van dieDrrnara
urines het gestyg tot 'n gsmildelde hoogtepunt van 2t35 mOsm/l en db Vlcirurerino's tot l7l9 nrorn/I. Dic nrvcrrf,il ir ook gwind

by plarma osnoluiteit waar die Damaras gostyg hct tot 3t2 mOsm/l tcrwyl dic Vleigncrino's ro hoo3 rooc 334 n0rln/l bcrGik het Daar-
benowoos het db rooiselvolume py die Damrrlr l7S gpstyg tcrwyl dit 2S$ Fstyg het in die Vhismerino'r Dic re$ltatc dui deerop dat die
Darnen, vcral weens sy bcter urirpkoncontrerirgst'untrb. bcter ar$gepar ir by dehilnsb onder hcl€ tempenuurto$tendo rs die Vleis
merino.

SUTThTARY

Two Damara and two South African Mutton Mcrino wethers of the s.m€ rgc wcre dcprived of wetcr for rcren days ulder high

errvironmental tcmpenturer, Durirry this time the body mass of both breods decrearod by about 29fi nd deily food connrmption ard

total freal water declined between 9? and 999.. Ufine votumc dccrecsed dmihrly in both breeds but the osrnobrity of the Damrn urine

rGrchcd I mcan perk of 2836 nrOgn/l whilc thc Xutton lfcrinos only reachod l7l9 mOsrn/I. Thisdiffcrencewasrellectedinptarnaosrno

lErity with the meu for the Damens rcaching 312 mosn/l ard tho Mutton Mcrinor 334 rnOsdl. Furthcrmore the peckcd ccllvotume(PCV)

In the Damarer incrcud only ltfi while in thc Mutton Merinos it increesod z$fr.Tlrg- differences grglpst that the Demrra, due mainly

to its opcrior renal conecnttrtitg ability, is bettcr adrptod thgn the Mutton Mcrino fo dehydratbnrl strerc in a hot environmcnl

Tho cons€rvation of body water is important to
animdr inhabiting hot, arid ilers. Io fact, it has bean drown
that streep inhrbilLry or oryinrting from slch areas econom-
iro wrtcr better thut typcs from mosic areas. For instance,
MacFarlane (t96E) reported that British breeds mtintained
hfh flow ratat of urine by the thind day of heat stress
and dehydration while Merinoa under similar circumstances
raduced urine output by the sccond day. Furthernore,
Slagsvold ( l97O) drowed that New Zealand Romney
March had a higher faccal wtter content than arid zone
breeds srrch ar Somali. Merino and Karakut; Ddy and Car-
tor(1955) obrcrved higher watet intakes in European breeds
than in Merinos, whilc the Merinos again used more watcr
than ruch breeds as the Namaqua Afrikaner (Erasnus,
1967). Erasrnus and de Kock (1965) demonstrated that
Merino decreased their dry m.tter intake sfunificently
when water intake wiur restricted to half the normal
quantity, while thgftgwas no effect in Namaqua sheep
similarly treated.

This expcriment was designed to compare the effect
of hcat stness and dehydration on some aspects of water and
electrolyte metabolisn between the South African Mutton
Merino of the Western Cape and the Damara imported
from an arid area of northem South West Africa.

Proedure

Two Mutton Merino wethers and two Damara wethers

of the sEme age werc used. The expcriment consis0ed of a
three day period of termperature conditions with water
d lib. followed by seven days at elevated temperatures
during whbh time they were deprived of water and then
a final threc days when watcr was onse aSain supplied.
Feed was available at all timcs.

The animak werc kept in crater in a climatb chamber
and carried hamesser for the separatc collection of urine
and faeces. The temperature in the climatic shamber could
not be preci*ly controlled and war mainly solar dependent.
Ambient temperature was recorded on standard maximum-
minimum thermometers and humidity on a recording
anercid barometer (Carlla 11923).

The streep werc wcighed pcriodically, water intake
was recorded bcfore srd after the restriction pcrind and
total feed intake and frcccs and urine output were meazured
daily. Aliquots of 250 g of faeces wcre taken cvcry sccond
day, placcd in airtight phstic bgs and stored at -lsoc.

The urine was collected by a rubber funnel over the pre-
putial opcning and a polythene tube leading to a dark
bottle srrounded by ice in an expanded polystyrene
box; daity aliquots were taken and stored at* l5oC.
Blood was drawn evcry 48 hours from the jugular vein
by means of disposable plastic syringes and, after a sample
had been removed for packed cell volume (PCU determina-
tion in standard lVintrobc tubes. centrifuged and the plas-
ma stored at -l5oC.

Urine and plasnra samples were andysed for sodium
and potasium (EEL Clinical Flame Photometer) and
osnolarity (Hi-precision Recearch Osmometer), while f aecal
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samples worc drid to e constant wcight in e forccd drerUht
oven at l00t to detcrminc moisrue contcnt.

Rc$ttr ud dbcusion

The tcmperatutcr ard relatfue hwniditbr recordcd
duriry the experiment rtp presntod in Tfbb l. Ahhough
rclar dependency led to vile varlrtionr it ir fclt thet thc
added hcat lord duriry water deprivation wNf ruflkient
to further stress the animala

Trbh I

The muimwn ud mbinan nnm terrtryswes and the
rqetive rdattuc 

Wffiy 
and minitntm

Trblc 2

Live weight chonges in the four rteep prbr to,
dw@ and afto deh>dmtbn in o hot environnrent

Thc lirc wcfht chrryGf of tho &ocp ero prerontod
in T$lc 2. Therc wcrG no rcd difrcrpncor htwe?n tho two
brecdr and the ay:arrgc body mrs docrcarcd by spprodm-
*ely 29 pcr ccnt duriry thc perird of wrtcr dcprivatbn.
Thc watcr connrmcd at thc cnd of the rertrictbn pcriod
immedirtely hcrcarcd thc body mrs couilorably 8od in
fact tho 22,7 pet ent rccordcd in thc omc Deman re.
sultcd in dirnhoce in thfo animd.

Fecd intake was drartbdly reduccd duriry dchydra.
tion. The intstc of Demarar docroud from 39,7 gfkg
body mart to O'4 g/k3 body mrn rod thc }lortror from
35,1 t/lg body mass to OJ gftt body mrr.. Tho; obrrvr.
tionr are simihr to thorc of Slocth, Sawncy & l*rpenncc
(1967) and Gordon (1955).

Duriq thc perbd of wator dcprivatioa, flufl locs
wes merkcdly reduccd by a fdl h thc rmount of urine
and faocd moisfirc (Sce Figur" l) whfcft wrr r&nilrr for
both brccda rlthouglr thc averagc volurner worc ahrryr
highcr in the Mutton Merinoa lt is interostfoig to note thrt
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Tabh 3

The arcrage total outryt of fse&s ud farcd vnta of
the sheep furhg the dehydmtion - hqt stes trial
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tr Only the valucs of D, wcre incorporated in the estimrdon rs I rF

$rlt of the diarrhooe dwelo@ by D2.

after two days of dehydration the water loss in the faeces
was less thrn the urinary loss. Thic dremetic dccrease
in faecal moktur is the Gsult of a decreese in the emount
of moisture per unit of faeces as well at tn rctud
decrease in the amount of facces formed (f8bh 3). It
rppears then that the decreasing food intakc during de-
hydration-hert stless is dvantagcous a8 it resrltr in lcss
faeces beutr formed and therefore less faecd moisture
loss.

Plasnra ovnolarity incrcased in all thc animels (fryure
2), but there was I definite differcnce betwccn thc brceds"
On the final day of water deprivation for instancc the
osrnolarity in the Mutton Merinos had reached m avenge
of 334 mosn/l while the Damaragwere only 312 mosrn/I.
These figures decreased rapidly after dehydration and
within two days the osmolarity of both gpuPs vas
262 mOsn/l.

The volume of watcr consumed by one Damara wrg
so large that haemolysiswas noted the day after rehydration.

Therc was a similrr but far more dramatic increase
in urinc oonolarity during dehydration (Figure 2) and
once again therc was a breed difference.lVhereas the Mutton
Merinos were only able to concentrate solutes to a peak
of l7l9 mOsm/I, the Damares reached an averag,e of 2836
mOsm/1.

From theso plasrna and urirrc figures it b clear that
the Damara is superior to thc Mutton Merino in its ability
to minimise plasrne charryes during dehydration by ex-
crcting a more concentratcd urine. These figures ane
howevcr lower than thoae reported for the Merino. For
inrtance MacFarlanc, Kinnc, Walmsley, Siebert & Peters
(1967) reportod a maximum plasna osrnolarity of 490
mosrdl during raprd dehydration while MacFarlane (1968)
states that urine osnolarity can reach 38OO mOsmfi.

Thc FCV end plasma rcdium and potassium concen-
trations appear in Table 4. There was a predictable and
similar rbe in FCV in both breeds.Furtherrnote, the sodium
conccntrations increased and as reflccted in thc osnolarity,
this was more marked in thc Mutton Merino. In both breeds
thc plarna potassium roce et the beginning of dehydration;
this was sustained in th€ Mutton Merino, but decreased in
the Darnaras, a difference which is unclear at this stage;
llrhen the .nimals rehydrated the conccntrations of all these

Frametcrs dcclined conridcrably.
Thc results of urinary rodium and potassium con-

centrations and totd amounts excretcd are presented in
Tablc 5. Once again there was an increasc in both
electrolytes durhg dchydration which agrses with the re-
nrlts of prcvious worken (Kinne, MacFarlane & Buldtz-
Olsen, 196l; MacFarlane et aI, 196T). The total output of
sodium and potassium remained elevated during dehydra-
tion dthough food intake was dramaticdly reduccd. As the
plasrna concentrations remained rcasonably constant this
indicates decreasing pool sizes in the body and emphasizes
the neccssity of body fluid volumc determinations during
suctr an experiment- The decreased food intake during

. dehydration, therefore, results not only in a decreased
faecal moicture loss but also decreascs thc kidncy solute
load allowing the animal to reduce obligatory renal fluid

l ' ; . . ' i ' t

Fgnre 2. The overage urine ard pla*na o*noluity in the trw breds during the stress period.
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Na K Osrnol- PCV.
(mg/lOO ml) (mg/l00 rnl) (m Osrr-fl) (%')

Teble 4

The mean concentmtions of pbstu sodium, potassium, phsma osnoluity and packed cell volume
in the two breds durilg dehydration ard heat stress

Mutton Merinos

N a K
(mgll00 ml.) (mg/l0o ml.)

Osmol- PCV.
(m osm.ll, (%)
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15,6
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3t2
312
262

30
29
33
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3 5
30

333
3 5 r
363
367
381
301

15,2
17,3
169
l 8 , l
1 8 9
15,2

Table 5

The avtrye concentrotion of dium ard potasstum in the urine, their total output and urine o*noloity

Mutton Merinos

Nat conc. Nr* totel

(ms/loo ml) (mC)

2U
299
3@
3 1 8
334
262

K*conc.  K* totd
(mg/lq) ml) (mc)

28
27
30
32
36
30

Olmolerity

(m Osm.[)

20

26

203

5.lo

7E7

396

3 r o

342

339

53

r 2 t
r73
196

t 9  t 2

2991

E32

933

776

2420
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82E

46?

t277

r o l 3
tE7
4 1 9
r}()9

737

642

r95

5307 766

t2t9 67(J

5 0 1 9  r 2 7 t

t5E6 979

3t?t  1267

t8o 1604

l 2 3 l  1 6 6 0

t67 t  l o34
/fE69 | 7l9

l9so  l  E3

loss.
From the results obtained, then, it appears that due

mainly to superior renal concentrating ability the Damara

is better able to withstand dehydration under hot am-
bient conditions than the German Merino.
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of the two breds during dehydration and hqt stress
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