Some Physiological Aspects in Liduid-Fed Young Goats
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INTRODUCTION

It is well know that suckling ruminants digest milk in the abomasum and lower
digestive tracts, and their digestive process is almost similar to that of mono-gastric
animals. Thus, glucose is considered to be a main energy source in the suckling

ruminants, However, the energy source is gradually altered from glucose to VFA as
the fore-stomach develops.

From results with kids in which fore-stomach was completely removed, and a low
fiber concentrate diet was fed, HAMXDA suggested that long-term adaptation of
ruminants to a single stomached digestive system may change hormonal and enzymatic
activities affecting glucose metabolism. FUJIHAR?& also reported that the growth rate
of the goats fed a liquid diet for 12 months was almost the same as that of normal
goats, and the glucose concentration of jugular blood in post-prandial condition was
similar to that of mono-gastric animals.

In the present experiment, the changes of the concentrations in blood glucose and
VFAs of the goats fed a whole milk and/or a commercial calf-milk were investigated
during the three months after birth.

EXPERIMENTAL PROCEDURE

Twin female Japanese Saanen goats, 7-day-old and weighing 2.5 and 2.3 kg, were
used. The goats were individually housed in wire cages during the entire experimental
period of 3 months. The first month was designed as a whole milk feeding period,
the second month as a whole milk and commercial calf—mil.].:ﬁfeeding period, and the
third month as commercial calf-milk feeding period. The chemicz;l composition of the
commercial calf-milk used was as same as that of previous report. One-half a daily
ration, which is 2-2.5% of the body weight based on the result of FUJIHAR?\), was
suspended in warm water and given to the goats from a open pail twice a day at

08:30 and 17:30. The animals were weighed once a week before the morning
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feeding. Jugular blood was sampled before and after (2 and 4 hours) the morning
feeding on the day of measuring the3 body weight. Blood glucose and VFAs were

4)
determined by the methods of SoMoGyr and CoNwAY and DOWNEY, respectively.

RESULTS and DISCUSSION

Feed consumption and growth curves of goats are shown in Figures 1 and 2.
Compared with the standard growth of Japanese Saanen goats indicated by NAGASAWAS,)
the growth of two goats during 2 months after birth was slightly greater, and thereafter
it was almost comparable with the standard growth of female goats on general feeding.
The growth curves indicated in Figure 1 was very comparable with that of FUJIHAR2
using kids fed a liquid diet. As shown in Figure 2, the feed intakes of goats increased
up to 3 months of age, and this is paralleled with the increase of body weight in both

2)
goats. FUJIHARA reported previously that the feed intake of goats fed a liquid diet
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Fig. 1. Growth Curves of goats. (Solid circle : Goat A, liquid
circlo : Goat B, dotted line : Standard growth by,

NAGASAWA®)
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Fig. 2. Changes in feed consumption of goats.
(Solid circle : Goat A, liquid circle : Goat B)
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Table 1. Daily gain (g)

Age 1-month-old 2-month-old 3-month-old
Goat A 151.5440.5% 135.74+ 67.2 90.0429.4
Goat B 138.04+16.0 136.04+106.5 83.3+23.6

* Averaged value + standard deviation.

was constant or even decreased after 6 months of age, and suggested that there were
some factors restricting feed intake in the liquid feeding of ruminant. In the present
experiment, however, the feed intake increased constantly with the increase of body
weight, and there were no depression in appetite of goats during 3 months of age.
ORSKO% reported with young sheep trained to suck a liquid diet from a bottle that the
utilization of supplemented various proteins was more effective in liquid feeding than
in solid feeding. From these results, it may be suggested that liquid feeding is more
effective than the solid feeding on the growth of young ruminants.

The daily gain (g/day) is shown in Table 1. The daily gain was largest in the first
month in both goats, and gradually decreased. The decrease of daily gain in the
second and third months may be affected by the change of feed being eaten (whole
milk to commercial calf-milk). This shows that whole milk was the best feed for
young animals. Adaptation may be expected in long-term feeding of the liquid diet.
The adaptation mechanism was described previously by Hamapa and FUJIHAR?&.

The concentrations of blood glucose and VFAs are given in Table 2. It is well
known that the blood glucose concentration in young is higher than that of adult
ruminants, and the concentration falls slowly down to that of adult ruminants during
2-3 months after birth. According to TAKESHITA and SASAI7{)I, the blood glucose level
in new born calves was 105-112 mg/100 ml at 20-30 hours after birth. YOUNG et ai}.)
reported that the post-absorptive blood glucose concnetration in calves fed milk for
105 days was 50-60 mg/100 ml, and LUPIEN et :i. reported a blood glucose concent-
ration of 85 mg/100 ml in 30-week-old gastrectomized and fasted calves. In the present
experiment, the blood glucose concentration in post-absorptive and post-prandial condi-
tions was 54-55 and 97-98 mg/100 ml at 3-month-old, respectively, and these figures

Table 2. Concentrations of blood glucose and of blood VFA indicated as mg/100 ml.

Age 1-month-old 2-month-old 3-month-old
Time after fed 0 2 4 0 2 4 0 2 4
Blood glucose
Goat A 82.0 83.0 83.6 85.8 95.5 85.6 55.5 98.5 60.0
Goat B 79.2 72,3 89.5 83.6 94.5 87.0 54.0 97.0 64.5
Blood VFA
Goat A 0.72 0.60 0.65 0.90 — 1.05 1.21 1.02 1.14

Goat B 0.69 0.60 0.65 1.08 — 1.35 1.08 1.08 1.02




were almost comparable to the results of YOUNG et :1). , LUPIEN et :1). and FUJIHARf\),
and also very similar to those of mono-gastric animals. HAMAD: reported, however,
that post-prandial serum glucose was 119 mg/100 ml in kids whose fore-stomach was
completely removed. From the results mentioned above, it is suggested that the
physiological condition of glucose metabolism in young stage should be continued by
long-term liquid feeding until the ruminant becomes adult. On the other hand, the
concentration of blood glucose in post-absorptive and post-prandial conditions was 82-
85 and 72-95 mg/100 ml, respectively, during 1- to 2-month-old. These figures show
that the response of the feeding on the level of blood glucose was not so large, and
were almost comparable with the result of TAKESHITA and SAKAT using new born
calves at 50 hours after birth (88.8420.5 mg/100 ml). These conditions might show
that glucose is a main energy sourcc in the suckling ruminant. Although the physio-
logical mechanism was not clarified in this experiment, the change of the feed
being eaten may be considered to be a factor in the changes of the blood glucose
concentration.

As shown in Table 2, the blood VFAs concentration was 0.6 1.3 mg/100 ml, bemg
less than one-half or -third the value observed in adult goats (2.2-2.3 mg/100 ml)
In the 3-month-old goats, blood VFAs concentration was 1.0-1.2 mg/100 ml, and
these figures were same as that of FUJIHAR? using goats fed a liquid diet for 12
months. Although the concentration of blood VFAs was slightly higher in 2- and
3-month-old than that in 1 month-old, from the results mentioned above it can be
suggested that the microbial fermentation in the rumen is very limited when the goats
were fed a liquid diet, and the glucose is considered to be a main energy source, and
that, at least, in young ruminant the physiological mechanism might be similar to that

of mono-gastric animals in glucose utilization.,

SUMMARY

Twin goats were fed a liquid diet (whole milk and/or commercial calf-milk) for three
months after birth, and the following results were obtained.
1. The goats possibly grow at almost the same rate as the normal goats maintained
by a ordinary feeding technique.
2. The concentration of post-prandial (2 hours after feeding) blood glucose was 72-98
mg/100 ml, and this value is almost the same as that of mono-gastric animals.
3. The blood VFAs concentration in post-prandial condition was very low, and this

suggests that the ruminal fermentation is scant in the liquid fed goats.
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EHIFICERE 127 8) RANLDOA2RE5 LIS
BEDY FOPLBEOFKE & T DEENEESITOVWTH
HLUTS, KRB TREFICRAIICE 3 BRTF Y ¥ 0%
HADRRE R & T HICBEE U 1z kI DA TRIZS (L DR
RS HICT 5 BNTITbhiz, EH%T7THSOF Y2
E (WF) 2R, BBEAs—oHTEELY, &
WO 17 AiZLR &5) %2, 27 BEREAEKRE
He%ERETO, 3y FERRAALOAZHB5 LI, D
R, ROTEHBWELMITE -T2, 1 EROLHM %

BUT2HDOYFE  AMOWEIZAONT, ZORE
BEEABTDL DEHENTRRHNL S Tho12, 2
BR2KEHOMAD Y v — 2 BEIZEHBEI LY
RANREHTEL 3 HACH > 125 2% AU
T72.0~98.5mg/100ml TH»bH, T ODEIX HEEEHYD
ZhEELU Tz, 3 : MR VFAs BEIZR B
EDICONW T EL B3 HAICH - 12h5, LHfH%» BU
T1.35mg/100ml & IEHIT BN ETH -T2, TDT &
BATROBERE S E UL E—ERBESIZ L AL TDR
TNENCE2RRT S DTH 3.



