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AN INVESTIGATION ON THE INTERACTION
AMONG OXYTETRACYCLINE, DIETARY
CALCIUM AND SODIUM SULFATE IN
CHICK RATION

By

* B.M. Omar, 0.E. Mosamep, G.AR. Kamar
AND M.A. Sonmmax

This experiment included 2468 one-day old Fayoumi chicks divided
into 5 groups containing 47-51 chick each. Oxytetracycline (OTC)
was ndded to drinking water ot the lovel of 100 ppm. Caleium was
fod st two lovels of 1.61%, (gp. 1, 2 and 3) and 1.73% (gp. 4 and &),
Sodinm sifuto was added at the level of L.50 and 2.30%, to ratiors
fod to groups 3 and & respoctively. This experiment lasted until
tho ehicks wero 10 wecks old. Chicks weore offered feed and water
ad Hiitum,

Besulte of thie experiment indicated that adding the OTC at the
level of 100 ppm in drinking water of chicks fed a ration containing
1% ('a produced no growth responsc over the control bub was effec-
tive in reducing the mortality rate to some extent. Adding 1.80%,
Nn,80, to s ration having the same composition resulted in signi.
ficant growth stimulation (P < 0.05} snd lowered the mortality to
an appreciable extent.  Also the Ne,80, produced good feed efficiency.
The effeet of Nag30, in increasing the ahsorption of OTC from the
intestive is discussed. Chicka fed rations containing 1.73% Cs with
or without sdded Na,20, and supplemented with OIC in their water
showed no growth stimulation and had high mortality and poor feed
gfiiolenoy. -

As early as 1946, it was reported that antibiotics in small amounts etimulated
the growth of chicks (Fvans, 1960). Chlortetracycline (CTC) is effective
in conrolling certain infectious diseases and in stimulating growth of animals
when added 1o their feeds and drinking water (Jukes, 1955). Calcium has
been reported to lower the effect of antibiotics by reducing their absorption
from the intestines (Kiser, 1957). Therefore, inorder to obtain maximum
beneflit of the antibiotic added to the feed, calctum level of the feed should
be reduced.  However, reducing Ca level affects bone formation and develop-
ment and consequently the growth of the bird.

Pensack (1963}, iatroduced the use of sulfate ion to chick dicts. The
sulfate ion lowers the inhibitory effect of Ca on the absorption of antibioties
from the intestive, He recommended the addition of sodium sulfate to
pouliry rations to inerease the absorption of CTC. Gale and Baughn {1965),
confirmed Pensack’s observation and reported that the addition of 1.5%
sodium sulfate to chick dicts containing CTC increased CTC  blood level
about 1.35 times as compared to the groop supplemented with CTC but
without sodium sulfate.

® Animal Prodmotion Department, Faculty of Agrioultore, Cairo Uaiversity.



12 E. M. OMAR et al.

In U.A.R,, Gihad (1959), using tarkeys reported that feeding antibiotics-
at levels up to 50 ppm produced slight increase in body weight at 16 weeks-
of age. He observed no difference in mortality rate or leed cfficiency due-
to feeding antibiotics.

This experiment was carried out to investigate the effect of adding water
soluble oxytetracycline (OTC) on the growth and performance of Fayoumi-
chicks as affected by different Ca and sodium sulfate levels,

Maiterial and Methocs

Two hundred Fourty six, 1-day old Fayoumi chicks were used in this-
experiment. Chicks were divided into 5 experimental groups as follows :
group 1 : 51, group 2 : 50, group 3 : 49, group 4 : 47 and group 5 : 49
chicks were wingbanded at 1.day old and vaccinated intraocularly against:
New Castle. The composition of the basal ration is indicated in Table L..

TABLE 1.— CoMPOSITION OF THE BasAt RaTion

Ingredient %

Yellow corn, ground . . . . . C e e e 49.8
oy Decorticated cotton meal . . . . . . . . 25 0
Wheat bran. . . . . .. ..., L, 10.0
Skim milk . .. . 0.0 L. 7.5
Fishmeal . .. . 0 ... .. ..., . 7.5
Na C1 .. 000 000000, 0.5
Vitamin AD; mixture-. . . . . . . . .. 0.2
Total . | .i_l}jﬁ_

Caleium . . 0 . . ..., L., ‘ 0.73
Phosphorus, total . . . . . ... .. .. 0.902
Phosphorus, inorganic . . . . . . . . .. 0.492

{1} Vitamin A-D® mixture supplied 5000 1.0, vitemin A and 1000~
1.U. vitamin D® per 1.0 Kilogram of ratiun,

U.A.R. J. Anim, Preod., 11, No. 1 {1971).
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As can be seen from this table, the ration can not be considered economical’
since it contained 15% animal protein. The inclusion of such high
percentage of animal protein was practiced to satisfy the phosphorus require-
ments (total and inorganic) without the need to add mineral source of P
to the ration. Caleium level was raised by adding Ca CO,. Water soluble
OTC was added to drinking water every day at the level of 100 ppm. Table
2 shows the experimental design. Chicks were weighed at biweekly intervals
and at the end of the experiment i.e. 10 weeks. Records were kept of feed
consumption and the mortality during the experimental period (1day —
10 weeks of age). Water and feed were offered ad libitum. Data were
statistically analyzed using the analysis of variance as outlined by Snedecor
(1959).

TABLE 2,—ExpERIMENTAL DESIGN

J Group
Ttem I :
[| 1 I 2 3 4 ]
N |
I
Addition to drinking water :
Oxyte'racyeline (ppm) . . . .| 0.00 100 100 100 100
Additions to ration ‘
Ca COX%) . . .. . . .. . 0.70 | 0.70 | 0.70 | 2.50 | 2.50
|
NaSO%) . . . . . ... ‘ _ — 150 | —  2.30
|
Calculated Ca level (%) . . .| 1.01 1.01 1.01 1.73 ' 1.73
Caloulated P lavel (%) . . . | 0.90 0.90 0.90 0.90 | 0.50

Results and Discussion

Figure 1 shows that chicks of group 3 had the higest average body
weight during the entire experimental period. However, chicks of group
4 had the lowest average body weight during the entire experimental dura-
tion. The average body weight of the other three groups was mtermediate
hetween these two groups. Table 3 shows the final average body weight-
of the different gronps as followa

UV.A.R. J. Anim. Prod., 11, No. 1 (1971).
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TARLE 3.—AvVERAGE ODY WeienT, MORTALITY RATE AND ¥YEED
RFrICIENCY OF THE EXPERIMENTAL (Grours

‘ Group
It-l?m Ii — 1 __-.———-—'_'____'-__
1 |2 | 3 \ 4 6
U I S Rpu— S PR
|

Average finsl lody weight, g .| 530.1 | 533.4 | 570.8 501.0 \517-1
Sy e e 189 | 154 | 159 | 20.68 | 13.7
Mortality Tate . . - - -« - 90 00 | 14.00 | 10.20 | 27.66 | 26.53
Teed efficieney! . . . - - 492 | 438 3.93 | 5.64 ‘ 5.32

1. Dafined ax Kilograms of foed required to produce 1.0 kilogram body gain

+ 15.9, group 4 : 501.0 + 20.6 and group 5 : 517.1 = 13.7 grams. Apply-
« of variance (Ftest) on the final average body weight of the

ing the analysi
icant difference due to ireatment

experimentental groups revealed signi
(P < 0.05) as follows :
as follows :

! !
Source of variation ‘ DF | 85 |‘ M3 ‘ F

[ _\_ R I .
| | \
Among treatments . .| 4 104863 | 26215.0 2.75-

Frror . . e e e \ 192 \ 1832594 05448
Total . .Ii 196 \ 1937457 |
* P £ 0.08 % P g 0.01

The 4 degrees of feedom of treatment were partitoned one degree at a
time as follows :

! | N
' 88 M8 I

Romrea of wariation \ DF | g ) |
L |

i — N . |— ———

| |
OTE vs. 10 O7C . . .'| 1 6 || 686 0.07
High ve. low Ca . . - i 63405 63405 66.42 %%
Within low Co . . - .| 1| 4005 | 40405 | 4.923%
Within high Cs . . | i 867 | 367 | 0.0t

T.AR. J. Anim, Prod., 11, No. 1 (1971).
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CTC Calevel Nay504

= 1.01 00 mGp."
+ 1.01 0.0 == =—GCp,2
N 1.01 9.5  cmemm—Gp, 5
=z 1.73 0.0  wemce——0Gp. 4
* 1.73 2.3 ¢ semeenGpL 5

AGE 1IN WEBLENS

F1e. 1.--Average Budy Woight of Fayoumi Cuicks as Affeeted by
OTC, s and Na 80 levels

UAR. J. Anim. Prod., 11, No. 1 (1971).
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Comparing the average body weight of group 1, which had no OTG,
-with the average body weight of the other 4 groups, which were provided
with OTC in their drinking water, showed insignificant difference.
However, comparing the average body weight of groups 2 and 3 with that
of groups 4 and 5 showed highly sigificant difference (P < 0.01). This
clearly indicates that on the jow Ca level (1.01%) the chick made better
growth than on the high Ca level diet. This implies that the chick in the
high Ca groups did not make full use of the antibiotic due to iis reduced
_absorption in the intestine. Group 3 had significantly higher (P 0.05)
average body weight than group 2. The two groups were similar in dietary
Ca (being 1.01%,) and the OTC level in water but they differed with
respeet to the inclusion of Na, 50, (Table 2). Chicks of group % were fed
1.5% sodium sulfate in the diet while group 2 did not. Thus the Na, 304
here helped the chicks of group 3 n achieving better absorption of the
OTC from the intestine. These results are in accordance with those of

Pensack, 1963 and Gale and Baughn (1965).

The average body weight of group 4 was not significantly different from
that of group 5. This indicates that rations having high Ca levels (1.73%6)
will interfere with OTC absorption from the intestines regardless of adding

Na, S0, to the diet at the level of 2.39%.

Therefore, it may be concluded that adding OTG will not improve
‘growth of chicks if the ration is containing 1.0 Ca level. Gihad (1959),
arrived at similar coneclusions in turkeys where he reported that feeding
antibiotics at levels up to 50 ppm produced no significant increase in body
weight. The ration used by Gihad probably had higher level than 1.0%.
For best results and maximum benefit of OTC, addition of Na, 80, at the
level of 1.5% is recommended provided the Ca level of the ration is in the

vieinity of 1.09.

Mortality Rate :

Table 3 shows that group 3 had the lowest mortality followed by group
-9 while groups 1, 4 and 5 suffered almost similar mortality rates. This indi.
cates that the group which had the maximum absorption of OTC from the
intestines showed the lowest mortality, One explanation forwarded to explain
the mechanisms of action of antibiotics is through depressing the number
‘and growth of pathogens, thereby being unable to manifest their injury to
the bird (Evans, 1060). Comparing the mortality rate of group 2 with
“that of group 4 shows that the latter is double that of the former, In
group 4 the Ca level was 1.73 as compared to 1.019, for group 2, but other
Tactors heing similar. The high Ca level interfered with the absorption os
_almost all the OTC from the intestines. This explains the observation that
group 4 suffered similar mortality to group 1 (no OTC). However, the
1.09 Ca level (group 2) apparently did not interfere with the absorptien of
all the OTC from the intestines. Therefore, some OTC were ahsorbed and
manifested their effect in counterating pathogens with the result that mor-
tality was reduced and approched that of group 3.

IAR. J. Anim. Prod., 11, No. 1 (1971).
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Feed efficiency :

From Table 3 it may be seen that feed efficiency was improved in the
group fed the 1.59 Na, SO,. The lowest feed efficiency was encountered
in group 4 which was fed the high Ca without Na, 50,. This shows that

OTC improves feed efficiency when its absorption from the intestines is
increased.

REFERENCES

Evaxs, R.E., 1960.—Rations for livestock, Bulletin No. 48. Ministry of Agriculture Fishe-
ries and Food. Her Majosty’s Stationary Office, London.

GaLE, G.0., axp Bavanw, C.0., 1965.—The effect of sodium sulfate in dicts containing chlor-

tetracycline hydrochloride on chicks infected with mycoplesma galliseplicum. Poulirg
Sef., 44 1 342-344.

Gigar, E.A., 1859.—The effeet of feeding antibiotics on growing and laying turkeys. M.Se.
Thesis, Faculty of Agric., Caire University.

Jukes, T.H.,, 1955.—Antibictica in butrition. Jdniibiotice Monographs No. 4. Medical
Encyelopedie, Ine,

Kisre, 1.8, (1957).—Erhancenent of therapeutio efficacy of antibioties. II.8. Patent, Nao.
2806789,

‘PENSACK, J.M., 1863.—A new approach to increase antibiotic efficacy. Proceedings of the
18ih Annual Texas Nulrition conference.

ByepEcoR, G.W. 1059.—Statistical Methods Fifth Edition. The Jows State College Proas,
Ames, Fowa, U.8.4.

UA.R. J. Anim. Pred., 11, No. 1 (1971).



e _ E. M. OMAR e¢f ql.

f 9ol Olsgicans Cpllnol pilonnd st ops d8MY duolyo
S SN § paogeadl L LS g
~ god g 3t Jles o odooas cpalt e Gl o e et Guear X
Hooler JH& azue

el
pdm e b s ry ok gt DS Y ALt ede cled
. uﬁoﬁwivqu_wau,,_autalmwdlqm‘
oaelll G eg Voo s N 2 I pdSet i SN i
oty Y001 3 ¥ e ¥ ) f_—:ﬂ-‘lﬁfﬂ 4&:4’-6{'_9:-—-&1 S e OV
S pods—all Ol 5 cdlSt L g ILVY sp o0 ¢ aelnld (30 8
VR RN un,_;nuh; ZY0% . 6 100. A 0 Y aslall Alde
G5 At o sdal a st i, cJL«dT Vo ek g & e
. ub,\}ic:...-_;- e TUSE plat LAY

Jtam sall ot S8 BLSY oF Gl ol il S
c_‘..'..{Hr”x\uhdﬁw\cﬂﬂfb&cjgxﬂléj:ﬁ\..
B eo olg M OF M salh 34 e e 55U (ol bl pde e
(6 s ety ALt LMY il Y500 A r oo pall A S
o] Gl B LS pad 3 B gada B30 5 Ao 3 (S} PLSU
Tl ol i o 35 ) 5 T R gee 5T o Logad
sdo 3l did} e Balaza Wl Joe ol B> $ LS o yo Jatad (S g e
et ) ol 4_._......: Coatsily e CJ"““?‘ s o5 :i.l::m?k-j.t.
CJL_.Z{JJ Sad Lf“ LJ‘J:....:J,L.I..E'! oA L J:OJ MJLI.U in_,.s.:‘a:ml 'Le-:J_;th)
t:_ﬁl..hl“ (7 N FLM?‘O‘C&K:—-J‘JJ;?.‘SJ?‘ b.aL.a—l-'lerx.)}.a”
ww'lf_gfu‘)mt%jw u-dj‘uuujuuby‘ﬁryj}mu\_liff
ol el — Al ARG € olpad) Ldm g s 0 Gt AT o x
el

U.AR. J. Anim. Prod, 11, No. 1 (3971).



