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Abstract: Effects of oral administration of electrolyte solutions were studied in experimen-
tally dehydrated adult sheep, By the latin square method five ruminal fistulated sheep were
examined and dehydrated by deprivation of feed and water for 72 hours, Tap water, physiolo-
gical saline, 0.45% NaCl+120 mM/L glucose and 0.9% NaCl4-1% propylene glycol solution
were orally administrated after dehydration, respectively., Rehydration effect and modification
of the rumen function were compared,

1. After 72 hours of deprivation of feed and water, sheep were hypertonic dehydrated and
blood acid-base parameters were not significantly changed. And there was marked increase in
ruminal pH and decrease in ruminal total volatile fatty acid(VFA) concentration.

2. After the fluids administration the changes in blood acid-base parameters were not signifi-
cant in all groups,

3. Although glucose fermentation in the rumen was observed, 0.45% NaCl+120mM/L
glucose was more effective in rehydration than physiological saline and tap water. But it was
difficult to know the rehydration effect of 0.9% NaCl+1% propylene glycol solution exactly
because of excessive increase in plasma osmolality.

4. After refeeding, total concentration and proportions of ruminal volatile fatty acid(VFA)
were not significantly different among groups and recovered to mormal concentration but not
in proportions after 2 days in all groups.

5. In vitro cultured ruminal protozoa were susceptible to the decrease of the pH and osmo-

lality.

Key words: sheep, dehydration, oral electrolyte solutions, ruminal volatile fatty acid(VFA), rumen
ciliates (protozoa).
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Table 1. Effects of deprivation of feed and water for 72 hrs on body weight and chemical characteristics
of blood and ruminal fluid in sheep (Mean+SD, N=25)

Normal Dehydration Net change(%)
Body Wt(kg) 38.0+4.9 31.6+3.8 —6.4+1,9(—16.6)
PCV(%) 26.5+3.1 28.9+3.8 +2.442.4(+ 9.2)
PP(g%) 6.7+0.6 7.7+0.8 +1.040.5(+15.0)
P Osm (mOsm/kg-H,0) 286.6+4.3 307.5+6.1 +20.446.4(+ 7.1)
P(Na*] (mEq/L) 133.642.8 139.9+3.0 +6.3+3.5(+ 4.7)
PCK*) (mEq/L) 3.7+0.3 3.9::0.4 +0.2+0.5(+ 5.4)
R pH 5.6+0.3 7.9+0.3 +2.3+0.3
VFA(mM/L) 96.9+17.6 9.5+4.9 —87.4+17.3(—90.2)

PCV: packed cell volume,
P Osm: plasma osmolality.
P[K*): plasma K ion concentration.
VFA: ruminal volatile fatty acid concentration,

PP: plasma protein concentration,
P(Na*]: plasma Na ion concentration.
R pH: ruminal pH.



Table 2. Changes in blood tcid-base parameters after administration of oral electrolyte solutions in experi-

mentally dehydrated sheep (Mean+-SD)

Hours after administration

Groups Parameters Normal Dehydration
1 3 5
pH 7.4110.05 7.39:£0.03 7.394:0.05 7.3940.03 7.39::0.05
C Pco, 40.9 *1.6 41.9 +3.3 42,5 +2.4 41.9 £5.0 44.4 $-4.9
HCO4~ 26.2 +3.4 25.2 :+2.9 25.9 +4.5 25.5 4.6 27.5 +6.3
pH 7.4310.02 7.3940.04 7.404:0.04 7.3940.04 7.37%0.05
Tap water Pco, 42.2 +2.2 45.1 +4.9 44.2 6.3 40.2 +5.2 42.5 4.4
HCO5~ 28.3 2.1 27.4 +2.3 27.1 +3.5 24.2 +3.4 24.8 +4.9
pH 7.432+0.04 7.41:+0.03 7.401+0.03 7.40+0.04 7.4024:0.03
Sal Pco, 43.0 £3.2 43.3 *2.4 42.6 2.0 40.9 *+1.9 41.5 1.8
HCO5~ 28.6 +£2.7 27.3 +2.6 26.2 *1.6 25.0 2.1 25.9 £2.9
pH 7.42%0.06 7.4140.03 7.394-0.03 7.421+0.04 7.4010.04
Na+Glu Peo, 42.2 +£3.0 41.5 2.8 42.4 +2.0 40.0 £2.9 42.7 £5.3
HCO4~ 27.4 +5.2 26.1 £0.4 25.4 =1.5 25.8 +2.4 26.5 3.3
pH 7.41%0.08 7.40+0.02 7.39%0.02 7.40%0. 02 7.39+0.02
Sal+PG  Pco, 40.4 £2.1 43.5 +2.9 43.4 £2.9 40.1 +3.2 42.9 $4.1
HCOy~ 25.4 +3.8 26.8 +2.2 26.4 2.6 25.1 %=3.0 26.2 3.6
C: control, Sal: 0.9% NaCl o S

Na+Glu: 0.45% NaCl+120mM/L glucose.
Sal+PG: 0.9% NaCl+1% propylene glycol.

Pco, and HCO;~ were expressed as mmHg and mEq/L respectively.
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Table 3. Changes in mean molar proportions of ruminal volatile fatty acid(VFA) after refeeding in ex-

perimentally dehydrated sheep. Refeeding was done at 5 hrs after the administration of oral

electrolyte solutions

Molar proportions VFA, %

Hrs after refeeding Groups o :
Acetic Propionic Butyric Higher
C 48.3 39.6 6.8 5.3
Tap water 49.8 39.3 6.2 4.7
Normal Sal 47.1 37.0 10.1 5.8
Na+Glu 49.2 34.4 11.2 5.2
Na+-PG 51.4 33.9 8.9 5.8
Ave 49.2+1.6 36.842.7 8.6%2.1 5.44+0.5
C 48.8 23.2 27.6 0.4
Tap water 48.2 17.8 26.2 7.8
24 Sal 50.1 20.1 24.4 5.4
Na+Glu 51.7 19.1 25.0 4,2
Na+PG 48.7 21.4 25.8 4.1
Ave 49.5-F1.4 20.3%2.1 25.8+1.2  4.4+2.7
C 60.7 26.1 7.5 5.7
Tap water 58.3 26.2 10.2 5.3
48 Sal 62.2 23.6 9.0 5.2
Na+Glu 60.5 24.5 9.8 5.2
Na+PG 61.0 24.6 9.6 4.8
Ave 60.6+1.5 25.0+1.1 9.24-1.1 5.2+0.3
C: control, Sal: 0.9% NaCl. - T
Na-+Glu: 0.45% NaCl+4-120mM/L glucose.
Na+PG: 0.9% NaCl+1% propylene glycol.
Average was expressed as mean=+SD,
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vitro by batch system(Imai et al., 1979).
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