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SUMMARY

1. High intakes of NaC1 by sheep especially in the arid and semi-arid

grazing areas of Australia contribute to deaths and reduced production

The performance of sheep exposed to high intakes of NaC1 is well docu-

mented but the	 basis of	 the tolerances shown are not

well understood especially in young sheep. Homeostasis is maintained

by integration of body systems that is determined by an animal's geno-

type. Studies presented were undertaken to evaluate the productive

performance of young sheep exposed to high intakes of NaC1 from an early

age. Information to aid in the understanding of the complex homeostatic

mechanisms was obtained. Young sheep were given a fixed daily oral dose

of NaC1 to standardize the challenge and a number of variables . measured

over a period of several months.

2. A survey of literature indicates that high intake of NaC1 in food,

water or both has detrimental effects on growth, productivity and general

health of sheep. A major effect is through the displacement of food

intake-water intake relationships. Field studies are difficult to inter-

pret due to interacting factors but the high intake of NaCl in association

with other factors may assume importance. Sheep have been observed to

show acute toxicity with characteristic symptoms and chronic toxicity has

been reported under conditions of high intake of NaCl. As Na
+
 and Cl

are major ionic components of body fluids, then osmoregulatory responses

should be modified with high intake of NaCl. Body fluid pools and water

usage are changed. Renal function has been reported to be permanently

modified. Gastrointestinal tract fluid and electrolyte pools and fluxes

are modified.

3. Lambs artificially reared in two contrasting environments were given

nil (LS lambs) or 2.0 g/kg BW/d (HS lambs) NaCl supplementation from an

early age. The food intake, water intake, urine output, growth rate and

wool production were measured for several months to identify any changes

in the performance of the lambs. Growth rate of NaC1 supplemented lambs

was relatively high but was significnatly less than lambs receiving

nil NaCl supplementation due mainly tb reductions in food intake. The
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relationship between water and food intakes was maintained but shifted

to a new plane for the NaC1 supplemented lambs. High intake of NaC1

caused water intake to increase which was mostly used to excrete the

NaCl through increased urine output. Reduced food intake resulted from

the increased use of water for other purposes. Wool production was

probably reduced by a high intake of NaCl. Diarrhoea was observed on

several occasions that were separated by regular intervals of time.

4. The same lambs were challenged with intravenous infusions of

hypertonic NaC1 on several occasions at increasing age. Renal function

and plasma electrolytes were monitored for 24 hours on each occasion..

After each hypertonic NaC1 challenge the renal response was rapid and

efficient. There was no evidence of any differences in renal function

between LS and HS lambs. The capacity of the kidney increased with

increasing age in both groups of lambs. Plasma osmolarity, Na and Cl

weremodified with HS lambs having lower concentrations than LS lambs.

The time of sampling after ingestion of NaC1 may be important in under-

standing plasma electrolyte responses. Transient diarrhoea after the

NaC1 challenge was evident in the HS lambs.

5. The lambs used in experiments reported previously had

renal and plasma variables monitored over a 24 hour period encompassing

their normal daily routine. The data was obtained to aid in under-

standing fluid and electrolyte homeostasis.

Renal function of HS lambs was observed to be rapid and efficient

in excreting the high load of NaCl. The differences in plasma electro-

lytes observed previously were still evident. Transient diarrhoea in HS

lambs was observed.

6. A number of young sheep used in experiments reported earlier were

utilised to study rumen function, water and electrolyte pools and fluxes

and extracellular fluid volume changes over a 24 hour period encompassing

normal routines. Two (2) sheep were accustomed to 2.0gNaCl/kg BW/d and

three (3) had no NaC1 supplementation. Renal function and plasma electro-

lytes were monitored to allow comparisons with previous observations and

similar patterns of function were observed. Absolute differences in rumen

parameters and extracellular fluid volume existed between the LS and HS

sheep at certain periods of time during the diurnal measurement period

which reflected the differences . in NaCl load of each group. Extracellular

fluid volume and most rumen variables increased after oral NaCl dosing
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and within 12 hours returned to levels similar to those observed for

LS lambs. The pattern of response in extracellular fluid volume, rumen

variables, renal function and plasma electrolytes was similar and a

marked phasic pattern of a circadian nature was noted. Transient

diarrhoea was evident in the HS lambs.

7.	 Detrimental effects on growth and wool production were observed

when young sheep received	 chronic high intake of NaC1 from an early

age. Body water, Na
+
 and Cl pools and fluxes were changed and this

affected food intake-water intake relationships. Renal responses were

efficient when lambs were subjected to NaC1 challenges. No permanent

modifications of function appeared to occur. Changes of rates of func-

tion of the renal and gastrointestinal system and body water, Na + and Cl

pools and fluxes appear to be the mechanisms that sheep utilise to

tolerate NaCl loads. An integration of body systems and functions occur

to enable sheep to tolerate a high intake of NaCl. Other factors such as

behavioural responses, circadian Ihythms, climate and weather conditions

also affect the tolerance to NaCl. Genotype-phenotype interactions

determine the levels of tolerance that enables maintenance of homeostasis.

Research in areas where knowledge is lacking would provide a better under-

standing of osmoregulation during stresses such as a NaCl load.
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