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COBALT AND VITAMIN B,SUPPLEMENTATION OF YOUNG SHEEP
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SUMMARY

The efficacy of 4 treatments in maintaining adequate plasma and liver vitamin B, (B;,)
concentrations was compared in young sheep grazing a cobdt (Co)-deficient site in the south east of
South Austrdia The treatments were injections of B, or an intrarumina glass pellet containing Co
prior to weaning and at weaning intraruminal glass pellets or Co pellets. A liveweight and fleece weight
response was obtained to trestment. The intraruminal pellets maintained norma B, status of sheep
grazing Co-deficient pasture for about 1 year.
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INTRODUCTION

In South Austrdia, cobat deficiency in sheep is widespread athough severe Co deficiency is usually
restricted to the coastal regions (Reuter et al. 1988). The Co is required for the synthesis of B, by the
rumina micro-organisms and it is the vitamin that is required by the host tissues. However, in animals
grazing phaaris a continuous supply of Co in the rumen is desirable since the prevention of phaaris
staggers seems to reflect an independent role of Co in rumina detoxification.

For the prevention of Co deficiency in sheep it is generaly recommended that subcutaneous
injections of B, be administered to lambs, commencing at tail docking and castration (marking), and
Co intrarumina pellets at weaning for long-term protection (Reuter et al. 1988). The development of
soluble glass pellets containing Co offers an alternative method of preventing Co deficiency in sucking
and weaner sheep (Knott et al. 1985). In this study these various supplements were tested for their
effectiveness in providing B,, to young sheep grazing a Co deficient pasture.

MATERIALS AND METHODS

An experiment was undertaken on ground-water rendzina soils near Naracoorte, South Australia. On
26 July 1984, Merino lambs at marking (week 0 of the experiment) were blocked within sex into groups
of similar liveweight. From each block, lambs were allocated to 5 treatment groups, each of 7 wethers
and 7 ewes, namely: Control — no B ;, or Co treatment; B 12/CoP — 2 mg B |, subcutaneoudly at week O
and a 10 g Co pellet a weaning (week 11); B 12/GIP -2 mg B, a week 0 and a 34 g glass pdlet a
weaning; LGIP/GIP — a 17 g glass pellet at week 0 and a 34 g glass pellet at weaning, and LGIP-al7 g
glass pellet at week 0. The Co pellet which contained 30% by weight Co;0, (Formula E, Top Austraia
Ltd) was given ordly with 2 sted grinders. The soluble glass pellets (Cosecure, Chance Pilkington Ltd)
contained by weight 13.4% copper (Cu), 0.3% selenium (Se) and 0.5% Co.

The lambs were run as 1 mob until the experiment was terminated at week 67 when sheep were
shorn. Sheep were weighed at frequent intervals (Table 1). At each weighing, blood samples for B,,, Se
and Cu assay were collected from 4 wethers and 4 ewes from each treatment group into heparinised
containers: liver biopsies for B, assay were aso obtained from these sheep at weeks 11, 25, 38, 50 and
66. Vitamin B,, assays were as described by Judson et al. (1988).

The liveweight and B, results were subjected to a split-plot analysis of repeat measures with the
main plot stratum being sex x sheep x treatment and the subplot stratum being sex x sheep x treatment
x time. The plot of residuas againgt fitted values revealed heterogeneity for plasma B, values. A log;,
transformation was therefore performed and the analyses repeated. Vitamin B, concentrations given in
Table 1 are arithmetic means. Fleece weights were tested by 2-way analysis of variance using sheep as
the block. Difference between treatment means was tested using the least significant difference test.

RESULTS

Table 1 gives the mean liveweights and plasma B;, concentrations for each treatment group.
Significant (P < 0.001) treatment x time and sex x time interactions were observed for liveweight. An
increase to treatment was observed a weeks 25, 59 and 66. At week 66, mean liveweights for the
B 12/CoP and B 12/GIP groups were similar and grester than those of the LGIP/GIP and LGIP groups:
these latter groups were similar and greater than the mean liveweight of the Control group (Table 1).
The mean liveweight of wethers (45 kg) was significantly greater (P <0.05) than ewes (41 kg) at week
66. Treatment had a significant effect (P < 0.01) on fleece weight of sheep. The mean fleece plus belly
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Table 1. Liveweight (kg) and plasma vitamin By, concentrations (pmol/L) in sheep given different cobalt and
vitamin By, supplements (B12/CoP, By, at mating + Co pellet at weaning; B12/GIP, at marking + glass Co pellet
at weaning; LGIP/GIP, glass Co pellet at marking and again at weaning; LGIP, glass Co pellet at weaning)

Mean values are for 14 sheep (liveweight) and 8 sheep (vitamin B;5). Means followed by the same letter within each
column are not significantly different at P = 0.05

Treatment ‘Week of experiment:

0 5 11 19 25 31 38 44 50 59 66
Liveweight
Control 14.7a 18.4a 23.5a 26.8a 32.5a 34.6a 32.1a 32.1a 32.2a 37.1a 39.3a
B12/CoP 14.6a 20.3a 25.3a 28.7a 35.0b 36.6a 33.4a 33.1a 33.2a 40.2bc  45.4c
B12/GIP 14.7a 20.1a 24.5a 28.5a 34.7b 36.4a 33.2a 33.3a 334a 41.8¢c 45.8¢c
LGIP/GIP 14.6a 20.3a 24.9a 27.5a 334ab 35.3a 31.9a 31.92a 31.92 38.5ab  42.6b
LGIP 14.5a 19.9a 24.5a 27.7a 339ab 35.7a 32.2a 32.1a 32.1a 39.4b 42.9b
Plasma vitamin B,
Control 178a 120a 311a 348a 403a 313a 374a 237a 126a 149a 92a
B12/CoP 318b 279b 385a 764b 1085bc  825b 765b 840b 298b 571b 333d
B12/GIP 245ab 159ab 320a 1169bc  1216bc  1229b 1921c 852b 751c 459 267cd
LGIP/GIP 234ab 815¢ 874b 1790c 1816¢ 1353b 1777¢ 942b 640c 543b 233bc
LGIP 321ab 746¢ 850b 871b 1149b 945b 1226bc  864b 534¢ 338b 129ab

weight (kg) for the Control, B 12/CoP, B 12/GIP, LGIP/GIP and LGIP treatment groups were respectively
3.8,4.1,44,42and 4.1 (s.e.d.= 0.18).

A dgnificant (P< 0.001) trestment x time interaction was observed for plasma B,. The lamb glass
pellets increased the mean values at week 5 and this increase was maintained at week 11 (weaning).
There was no clear indication of a raised mean plasma B, concentration at weeks 5 and 11 in response
to the By, injection (Table 1). From week 11 the mean plasma B,, values were raised above the
corresponding values for the Control group at all stages of the experiment for the B 12/CoP, B 12/GIP
and LGIP/GIP groups and up until week 59 for the LGIP group.

A dgnificant (P< 0.05) sex x treatment x time interaction was observed for liver B;, concentrations.
Table 2 gives the mean vaues for each sex within each treatment group. Significant increases in the
mean liver B, concentrations were usualy observed at weeks 25, 38 and 50. Except for the LGIP group
there was no consistent difference between sex within treatment. In the LGIP group mean liver By,
concentrations were greater (P < 0.05) in ewes than in wethers at weeks 25 and 50.

Mean plasma Cu and blood Se concentrations for each of the trestment groups were greater than
8 umol/L and 0.5 umol/L respectively at all samplings indicating that the sheep were not at risk of Cu or
Se deficiency during the experiment (Judson et al. 1987).

Table 2, Liver vitamin By, concentrations (nmol/kg wet weight) of sheep given different cobalt and vitamin
B, supplements (B12/CoP, By, at mating + Co pellet at weaning; B12/GIP, at marking + glass Co pellet at
weaning; LGIP/GIP, glass Co pellet at marking and again at weaning; LGIP, glass Co pellet at weaning)
Mean values of 4 sheep
For each column, means followed by the same letter are not significantly different at P = 0.05

Treatment Sex  Week of experiment:
11 25 38 50 66
Control Wether Sla 90a 125a 123a 43a
Ewe 57a 80a 195ab 125a 43a
B12/CoP Wether 125a 489d 347bc 467cd 203ab
Ewe 151a 236ab 470cd 316bc 232b
B12/GIP Wether 72a 417bcd 460cd 285abc 210ab
Ewe 109a 345bcd 470cd 466¢cd 181ab
LGIP/GIP Wether 128a 457cd 385cd 327bed 93ab
Ewe 184a 347bcd 324bc 510d 162ab
LGIP Wether 126a 284bc 441cd 244ab 94ab
Ewe 143a 476d 558d 452cd 178ab
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DISCUSSION

In this study the mean B, concentrations in plasma and liver of sheep in the Control group indicate
that Co intake was inadequate &t most stages of the experiment, particularly during late winter to spring
(weeks O-1 1 and 50-66). Mean values indicative of norma B,, status in sheep are greater than 400
pmol/L plasma and 200 nmol/kg fresh liver (Judson et al. 1987). The low B, status of the Control
group was associated with depressed growth rate and probably depressed wool production. Shallow et
al. (1989) reported that wether lambs were more susceptible than ewe lambs to Co deficiency. There
was no evidence in the present study of a sex effect in response of liveweight to Co although liver B,
concentrations differed between sex within treatment groups at times during the experiment (Table 2).

The 17 g dlass pellet maintained norma B, status of sheep for amost 1 year and the additional
treatment of a 34 g glass pellet a weaning had only a margina benefit in maintaining normal B, status
of sheep. This and other studies (see Judson et al. 1988) indicate that the soluble glass pellet is an
aternative trestment for providing Co to sheep. However, these pellets are not avalable on the
Augtrdian market and there have been problems with the commercial production of these pellets in
Grest Britain (Judson et al. 1988).

A suggested treatment regime for sheep retained on Co deficient pasture is to administer By,
injection a marking and an intrarumina Co pellet a weaning. The lack of a response in plasma B,
concentrations 5 weeks after an injection of B;, to lambs (see Table 1) is consistent with other studies
indicating that plasma B, concentrations were unreliable as indicators of B,, status in sheep given such
injections (Judson et al. 1989). Dewey et al. (1969) showed that 1 Co pellet with or without a steel
grinder or 2 Co pellets in the rumen were effective in maintaining adequate B,, status for more than 5
years in penned sheep given a Co deficient diet. In those studies the pellet contained 60% by weight
Co;0,. In the late 1970 s the Co;0,4 content of the commercialy available pellets was reduced to 30%.
The present study indicates that 1 of these pellets was effective in maintaining normal liver B,, reserves
for the period of the experiment (55 weeks after dosing) but not normal plasma B, concentrations. As
plasma B;, concentrations in sheep are more responsive than liver B |, to current intake of Co
(Sutherland 1980) this suggests that Co availability was margina towards the end of the experiment
(see Table 1). Millar and Albyt (1984) reported that the Co pellet, containing 30% by weight Co;0,,
maintained raised serum and liver B, concentrations in sheep for only about 14 weeks whereas Masters
and Peter (1990) showed that the pellet was effective for at least 54 weeks in maintaining raised plasma
B,, concentrations. These differences in the effective life of the Co pellet may be due in part to different
brands or batches of the pellet.

Further studies are needed to determine the effective life of the current Co pellet. The present
findings suggest that a Co pellet may have to be given annually to maintain normal B, status of sheep
grazing Co deficient pasture.
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