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T. Introduction

Since the growth promoting effect of St-
reptomycin in the chickens was reported by
Moore et al. in 1946, it has been recognized
by many researchers that supplementation of
antibiotics generally improves growth rate
and feed efficiency in growing poultry and
livestocks.

Spiramycin, a macrolide type antibiotics,
is produced from Streptomyces ambofaciens
and effective against gram positive microor-
ganisms (Pinnert-Sindico 1954).Virginiamycin
is an antibiotics produced by a mutant of

Streptomyces virginiae,  This antibiotics was
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Dijck

in 1955 and was shown to be active -against

first isolated by De somer and Van

gram positive microorganisms(Van Dijck
1969). It has been reported that Virginia-
mycin has a growth promoting effect in chi-
cken (Eyssen 1963, De Somer 1963, Combs
and Bossard 1955) and increased mataboli-
zable energy by 7.2% when supplemented at
the level of 22ppm in the broiler diet(Mar-
ch 1978).

Two experiments, one at high nutrient
density and the other at law nutrient densi-
ty, were conducted to study the effects of
Spiramycin and Virginiamycin on growth ra
te, feed efficiency, utilization of nutrients
and development of intestine in broiler chi-

ckens.

1. Material and Method

Expt. 1:

One hundred eighty male parent stock of
Maniker broiler chicken were divided into
18 groups of 10 birds each. They were hou-
sed in batteries and were randomly placed
on three treatments(Control, Spiramycin and
Virginiamycin) to have 6 replication per tre
atment. The level of supplementation of bo-
th antibiotics was 5 ppm each and energy
and protein level of the experimental diet
were 3159 Kcal /kg and 21.9% respectively.
Formula and other compositions of the diet
Feeds and

were given ad libitum and group weight,

are shown in Table 1. water
feed intake and mortality were recorded ve-
ekly for 6 weeks. On completion of feed-
ing trial, 9 birds per treatment, 27 birdsin
all, were selected to have uniform body wei-
ght. They were grouped by 3 birds to pro-
vide 3 replication per treatment in the sub
sequent metabolic trial. Excreta was col-
lected daily for 4 days and dried for 36hrs
at 65C.

On the completion of metabolic trial, all

_90_

birds were weighed (average wt. 2.2kg) and
sacrificed. Length of small intestine, weig-
ht of small intestine and cecum after remo-

ving gut contents were measured.

Table 1. Formula and chemical composition
of basal diets(Expt 1, Expt 2)

Ingredients(%) Expt. 1 Expt. 2
Corn, Yellow 58,0 66,2
S.B.M.(44%) 26,6 22.8
Canola Meal -

Fish Meal 8.0 .
Animal Fat 5.0 -
D,L-Met(50%) 0,2 0,15
Dical-p 1.5 2,10
Salt 0.2 0,25
Prem'ug‘ 0.5 0.5
Total: 100 100
ggfnr;t)csﬁion Expt. 1 Expt. 2
Moisture(%) 13.38 13,06
Crude Protein (%) 21,92 19,95
Crude Fat(%) 6.94 2,64
Crude Fiber(%) 1.83 3,39
Crude Ash (%) 6.12 6,07
N. F. E. 49,81 54,90
ME (Kcal / kg) 3159 2931
Ca 1,35 1,53
P 0.85 0.96

1. This premix provides following amounts
of micronutrients per kg of diet; Se 0.1
mg, Mn 58mg, Cu 5mg, I 0.7mg, Zn 53
mg, Vitamin A 12,000 IU, Vitamin D,
2,400 1U, Vitamin E 10 IU, Vitamin Ky
0.7mg, Vitamin B,, 0.0lmg, Vitamin B,
4.8mg, Niacin 22mg, Pantothenic acid
9.7mg, Choline 350mg, Folid acid 0.5mg,
Biotin 0.3mg.

2. Average assay value of triplicate sampl-
es,

3. Calculated value.

One hundred eighty sex separated com-
mercial broiler chickens-(Maniker Strain) we-
re divided into 9 groups of 10 birds in each
sex. They were alloted into 3(treatments)X

2(sex) factorial design. Treatments and le-



vel of supplementation of antibiotics were
same as those of Expt. 1. Energy and pro-
tein content were 2931 Kcal/kg and 19.95
9% respectively. Formula and other com-
positions of the diet are shown in Table 1.
Procedure for the feeding trial was same as
that of Expt. 1. For the metabolic trial, 4
male birds per treatment, 12 birds in all,
were selected to have uniform weight. They
were individually housed in the metabolic
cages and followed same procedure used in
Expt. 1. On the completion of metabolic tri-
al, birds were fasted for 36 hrs and the bo-
dy weight measured 1.95 kg in average.
Birds were sacrificed and length and weight
of small intestine and weight of empty ce-
cum without content were measured. Ap-
proximatly lecm segment of small intestine
located 5¢cm from ileocecal junction andap-
proximately lcm of middle portion between
apex and neck of cecum were taken, fixed
in Bouin’s-solution and then stained with
eosin-hematoxiline solution for microscopic
examination. Samples of diets and excreta
were analyzed according to A.0.A.C.(1980)
methods. For statistical analysis of data,
analysis of variance was used. Significant
differences between treatment means were
identified by L.S.D.(Steel and Torrie 1980)

. Results

Overall summary of Expt. 1 is shown in
Table 2. Weight gains for 6 weeks were
1562.3g for Antibiotic B treatment, 1526.8
g for Antibiotic A treatment and 1518.8g
for control but they were not different sta-
tistically. Feed efficiencies were 1.87 for
Antibiotic B treatment, 1.93 for Antibiotic
A treatment and 1.92 for control but they
also were not different statistically. Table
3 shows nutrients availability of the experi-
mental diets used in Expt. 1. Availabilities

of dry matter and crude protein of Anti-
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Table 2. Overall weight gain, feed intake,
feed efficiency and mortality of
broiler chickens(Expt 1)

Treat- Weight Feed Feed Morta-

ments 82D intake effici-  lity
(g) (g) ency (%)

N‘onme- 1518.8 2913.6 1,92 6,67

dicated

Control

Antibio- 1526.,8 2956,4 1.93 18,33

tic A

Antibio- 1562,3 2316.2 1,87 8,33

tic B

SEM! 23.08 40,18 0,02 3,64

SEM:Standard error of means

biotic B treatment, 80.6% and 61.29% res- ’
pectively, were higher than those of other
treatments but they were not different sta-
tistically. Availability of crude fat in An-
tibiotic B treatment was 91.6% and this
was significantly (p< 0.01) higher than ei-
ther 89.29% in Antibiotic A treatment or
88.4% in control. Availability of crude fi-
ber in Antibiotic A treatment was 19.7 %
and this was significantly (p< 0.05) lower
than those in Antibiotic B treatment and
control (31.8% and 32.3% respectively). The
length and weight of small intestine per me-
tabolic body size (Wg,*%) tended to be lon-
ger and heavier for birds of Antibiotic B
treatment but they were not significantly di-
fferent from those of other treatments. The
weight of cecum and weight of small intes-
tine per unit length were not significantly
different among treatments Overall summary
of Expt. 2 is shown in Table 5. Weight ga-
ins were 1530.3g for Antibiotic B treatment,
1513.8g for control and 1479.1g for Antibio-
tic A treatment but they were not different
statistically. Feed efficiencies were 1.968
for Antibiotic B treatment, 1.976 for Anti-
biotic A treatment and 1.979 for control but
they were also not different statistically.
There were significant(p<0.01) differences



Table 3. Nutrients availability of experimen- between sexes in weight gain, feed intake

tal diets(Expt 1) and feed efficiency but no significant inte-
Nutn-i. Dry Crude Crude! Crude? ractions between treatments and sexes were
ents
Teeat. Matter Prote- Fat  Fat N.F.E. observed. Results of metabolic trialof Expt.

ments (%) in(%) (%) (%)

5 2 is shown in Table 6. Availabilities of
Nonme- 78,8 57.2 89.2% 323 94.3

dry matter and crude protein were highest

dicated
contral in Antibiotic B treatment being 75.85% and
Antibio 77.9 56,2 88.42 19.7% 94,2 58.3% respectively. Availability of crude fi-
tic A ber in Antibiotic A treatment were lower
Antibio- 80.6  61.2 91.6b 31'8b 93,7 than other treatments. However, all the dif-
tic B ferences were not different statistically. Da-
SEM! 0,78 1.8 0,508 3,096 0,279 ta for small intestine and cecum are shown
L SEM:Standard error of means in Table 7. The weight of small intestine
2. P<0.01 per metabolic body size was heavier in An-
3. P<0.05 tibiotic B treatment but differences were
a,b: Means in the same column with di- not statistically significant. Microscopic ex-
fferent superscripts are significantly di- amination under 1000 magnification could‘

fferent.

Table 4. Length and weight of small intestine and cecum weight per metabolic size and wei-
ght of small intestine per unit length (Expt 1)

Item Nonmedicated cont- Antibiotic A Antibiotic B

rol Mean+ S.D.! Mean+ S.D. Mean=+ S.D.
S.I1.2 length /M.S.3, ¢cm 429,47 + 28,32 432,06 + 34,96 451,31 + 26,86
S.I. Wt/ M.S., g 135,68 # 14,06 139,33 + 16,29 145,64 + 17,40
Cec.t Wt/M.S,, g 22,83 + 1,26 20,65 + 3,16 22,59 + 2,57
S.I. Wt/length of S.I.(g/cm) 0,317 & 0,039 0,324 + 0,044 0,323+ 0,037

1. S.D.; Standard deviation
2.S.I.; Small intestine

3. M.S,; Metabolic size {Wg? %)
4. Cec.; Cecum

Table 5. Overall Weight gain, feed intake, feed efficiency and mortality of broiler chickens

(Expt 2.)
. . . .. Mortality(%)
Treatments Weight gain(g) Feed intake (g) Feed efficiency (male+ female)
Male . 1644.7 31440 1,912 3.33
Control Female 1382.9 2828.4 2,045 :
Average - 1513.8 2986 .2 1,979 (1/30+1/30)
Male 1665,5 3059.2 1,955 11.67
Antibiotic A Female 1392.6 2780,1 1,996 :
- . . 0
Average 1479.1 2919.7 1,976 (4/30+3/30)
Male 1648,5 3169.6 1.923 5.0
Antibiotic B Female 1412,1 2841.2 2.012 :
. . . 0
Average 1530,3 3005,.4 1,968 (2/30+1/30)
Male 21,45 60.62 0,040
SEM!? . . .
Female 21,76 47 .93 0.013 0.53

1. SEM: Standard error of means
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Table 6. Nutrients availability of experimental diets (Expt 2.)

Nutrients Dry Crl‘xde Crude Flrude NFE (%)
Treatments Matter (%) Protein (%) Fat(%) fiber (%)
Control 73.85 56,23 82,03 22,75 98,95
Antibiotic A 71.8 50,95 86.6 17 .88 89,15
Antibiotic B 75.85 58,3 78.85 23.03 90,75
SEM? 2.87 5,291 2.850 5.6298 1,075

1. SEM: Standard error of means

Table 7. Length and weight of small intestine and cecum weight per metabolic size and

weight of small intestine per unit length (Expt 2.)

Antibiotic A
Mean+ S.D.

Antibiotic B
Mean+ S.D.

Control

Item Mean S.D.!

S.I.2 length/M.S3, cm 3061,01 £37,67 328,82 +8,98 332,54 + 16,38
S.I. Wt/ MS., g 78.84 + 6,12 78.82 +7.50 84,03 + 11,38
Cect. Wt/ M.S,, g 9,04 &+ 1,59 6,91 +1,04 7.81 % 1,74
S.I. Wt/length of S.I.(g/ cm) 0.23 &+ 1,04 0.24 £0.03 0.25 £ 0,02
1. S.D. ; Standard deviation
2. S.I. ; Small intestine
3. M.S.; Metabolic size(Wgg-7%)
4. Cec.; Cecum

not reveal any particular structural differen- periment. Especially, Antibiotic B treatment

ces between intestinal samples of different

treatments.

IV. Discussion

According to the report of A.E.C.(1975),
supplementation of Virginiamycin (10 ppm)or
Spiramycin (7ppm) in the broiler diet im-
proved growth rate by 2% and 3% respec-
tively and feed efficiency by 3% in both.
A.E.C.(1984) also reported that Spiramycin
supplementation at the level of 5-20ppm in
the broiler diet improves weight gain and
feed efficiency. The results of present ex-
periments show that both antibiotics, Spi-
ramycin and Virginiamycin, at the level of
5ppm did not significantly improve weight
gain or feed efficiency. However, Antibiotic
B treatment improved weight gain and feed
efficiency by about 3% in the first experi-

ment and to a less extent in the second ex-

- 93-.

showed significantly better utilization of fat
in Expt. 1in which 5% of animal fat was us-
ed. The availabilities of dry matter and cru-
de protein in Antibiotic B treatment were
higher than gther treatment in both experi-
ments although there were no statistical si-
gnificance. These may partly explain the re-
sponses in weight gain and feed efficiency.
The weight of small intestine of the birds
fed diets of Antibiotic B treatment tended
to be heavier than those of other treatmen-
ts. This result contradicts to the report(Is-
tifanus et al. 1985.) that the weights of sm-
all intestine of 3 week old broiler ckickens,
which were fed on diets supplemented with
various antibiotics, were lighter than those
of non-supplemented control.

It is presumed that the response of sup-
plementation of antibiotics used in the pre-
sent experiments might have been enhanc-
ed if the level of supplementation was more



than 5ppm and if birds were grown on the
floor.

V. Summary

Two experiments were undertaken to stu-
dy the growth promoting effect of Spiramy-
cin and Virginiamycin at the level of S5ppm
each. In the first experiment, 180 day - old
male broiler chickens(Maniker parent stock)
were divided into 18 groups of 10 birds ea-
ch. Six groups were placed on one of the
three experimental diets(Nonmedicated con-
trol, Spiramycin supplemented diet and Vir-
giniamycin supplemented diet).

Basal diet of Experiment 1 contained 21.9%
crude protein and 3159kcal / kg diet. Second
experiment employed same treatments as we-
re used in the Experiment 1. Ninety male
and 90 female day-old broiler chickens{Ma-
niker commercial) were grouped by 10 bir-
ds of same sex in each and assigned to 3 X
2 factorial design. Basal diet of Experiment
2 contained 19.95% crude protein and 2931
kcal /kg diet. Chicks were fed for six wee-
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