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The Eifect of Balancing Amino Acids in the
Ration on Glands and Endocrines of Chickens

G.AR. Kamar, S. El-Saman and S, Shoukry

Animal Production Department, Facylty of Agriculiure,
Cairo University, Giza, Egypt.

6 BIRDS, 5 males and 5 females, divided into 6 equal groups

were slaughtered at 14 weeks of age. The sexual organs, offals
and endocrines were studied.  Six rations were used, two of them
served as control having 199 crude protein. The other 4 groups
received rations with balanced amino acids in different levels and
sources of animal protein. The balance of amino acids was done
on the light of the balance of the essential amino acids in meat
and egg of chickens.

The reproductive organs of both sexes in the groups that
received rations containing balanced amine acids either in high
or low levels were absolutly and relatively larger than the controf
groups. The thymus and bursa of fabricious glands weights
and relative weights were larger {or the groups that received ra-
tions containing balanced amino acids either in high or low levels.
There were no trends in adrenal or thyroid glands in this respect.
The spleen, liver and at absolute and relativefweights were heavier
in the groups that received rativns containing balanced levels of
amino acids. The adding of fish meal encouraged the deposition
of more fat than fwhen skim milkk was added. The kidneys and
ceca showed no trend in this respect,

The literature in the role of amino acids with respect to endocrines and
reproductive organs is very rare. Only the relation between animal protein
and reproduction wasg studied, as it was found that there is a relation between
fish meal and the increase in hatchability and reproductivity of birds (Arscout
and . Combs, 1953 and Bethke ¢z al, 1956).

Material and Methods

Six groups of chicks were fed rations differing in the balance of amino
acids (Table 1). The two control groups were not balanced, while the other 4
treated groups were balanced to contain amino acids simulating the ratio of that
i3 chickens meat. At 14 weeks of age, 5 males and 5 females of each of the six
groups were slaughtered. Offals weight, endocrine glands and gonads weights
were available.
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TABLE [. The composition and ingredients used in the different treatments,

Control Treatments
Ingredients 9 ‘ e T | SR T
and composition I |
| 1 [ 2 3 |4 5
| .
5] s (e a wowowow| B |12 38 38 16
Rice pollishings . . . , . . 12 12 0 0 [
Wheat bran , . ., .., .. 12 12 1 I 15
Horse beans . . . . . . . 16 16 | 4 4 16
Cotton seed cake . . . . . 20 20 |0 0 22
Seasam cake . . . ., . . . 0 0 16 16 0
Barley mault . , . ., ., . 25 25 30 30 |10
Bone meal . . .. .. .. | I i 1 1
L 0.5 0.5 | a3 0.5 0.5
Liquid skim milk kg . ., . .| 32.4 0 180 0 32.4
Fish meal ¢ o s w Z 550w 0 2 0 11 0
Crude protein . ., . . . . L19.22 19,22 18.71 18.71 19,30
Starch equivalenl . , . . . .| 57.34 37.34 49,40 49.40 63.70
Methionine 1 s ags 0.23 0.23 0. 38 0.43 0.24
2 ... .. 1.21 LTS 2.08 2,32 1.30
Arginine i [T 1.16 1.17 1.03 1.09 1,35
2w gy 6.28 6.11 5.5 5.83 7.00
Histidine : | 0.43 0.42 0.51 0.49 | 0.48
B a5 w | 2.23 2.18 | 2.71 2.60 2.50
Leucine b o mpon & s 1.12 .07 | 1.558 1.44 1.32
2 ... .. 5.83 5.4 8.27 7.70 6. 80
1solcucine I ooaoas 0.84 1.01 0.89 0. 84 0.84
2 zuwgd 4.57 4.35 5,37 4.44 | 4.30
Lysine 1 0.83 0.81 0.85 0.94 0.86
2 % ouou e 4.34 4.21 4.52 5.07 4.40
Cystine I e oo s 0.30 0.29 0.37 0.40 0.33
2 S 1.56 1.350 1.96 213 1.70
Fhenylalanine 1 F 0.76 .73 0.86 0.76 0.82
2 . 398 | 3.79 4.60 4.06 4.20
Threonine | 0.57 0.47 0.65 .64 0.55
2 ... 297 ‘ 247 | 3.44 | 3.44 | 2.3
Valine 1, %) & % 2 ¢.99 | 0.93 ‘ 0.89 0.90 0.95 I
2 5,13 4.84 4.73 4.81 4,90
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Result and Discussion

Quary and owviduct

Ovaries  and oviducts of the groups which received rations containing
high  balanced  levels of amino acids were 1more developed and heavier
that received balanced amino acids but in low levels, welght more than the
control groups.  When the percontages of ovaries and oviducts were concerned,
only groups 3 and 4 that received high balanced level of amino acids showed
the highest percentage.  Meanwhile, groups 5 and 6 showed lower vercentages

than the control groups (Table 2

TABLE 2. Weights and percentages of gonads to body weisht in the different treatments®

Treatments

ltel’l!% f_ —= -_-Ii o D s

i- Pl 2 3 4| 5 | 5

weight (g) . . . . . | i |

Ovary , . .. ... 2.19 | 229 | 2.7 | 2.41 1.89 ‘ 2.04

Oviduet . . . ...l 1.3 | oL s 0.92 | 0.80

| - ,

Testes o w0 0 5 | 2,10 ‘ 2.52 I 3,87 | 3.85 | 300 | 3.88
| | |

5 to body weight | | | i

Ovary ., . .. . . | n. 55 i| 0.60 0.64 | 0.58 0.45 | 0.52

Ovidust . . ... . | 0.8 | 0.31 | 027  0.28 ‘ 0.2t | 0.20

s |

Testes . . . . . . | 0.49 | 0.53 0,80 0.75 0.68 | 0.78

* The chicks were slaughtered at 13 — 14 woeks of age,

Testes

Testes weights were heavier in the groups that received balanced amino
acid rations either in high or low levels than the controls. This trend still
holds true with respect to testes percentage of the body weight. However, it
seems that the supplementation of the ration with the animal protein source
in a fish meal form, improved testes weights more than when supplement with
the skim milk. This may suggest a clone relationship between reproduction in
male and the type of protefn and amino acids prevailing in the fish meal. Tt
is a welll known fact that supplementing the ration with animal protein is
essential for good hatchability (Bethke, of al, 1956). Also, unknown factor
in condensed fish meal, as an animal protein source, caused the increase in
hatchability over the controls, although both fed normal balanced ration
containing all the known required nutrients (Arscott and Combs, 19533).  Also,
Kammar (1964) found that the balancing of amino acids in the rations of the

Egynl. J. dnim. Prad., 14, No. 2 (1974).
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cocks either in a high or Tow llevel increased the fertility and hatchability of
their eggs and caused them to produce better quality and quantities of semen.
This improvement was more obvious when the animal protein source was fish-
meal rather than the skim milk.

Thyroid gland

There were no trend with respect to thyroid gland, either for the
absolute or relative weights of the different treatments or between sexes
(Tables 3 and 4). However, the thyroid of males tended to be somewhat larger
than that of the females.

TABLE 3, Weights of different endocrines of the different treatments (Weights in g).

Groups Sex ! Thyroid ! Thymus Adrenals [ Bursa
e - ==pes : - ’ - -
i Male 0.058 1.076 0,107 0.774
1 Female 0.031 1,043 0.087 0.929
Average 0.054 ‘ 1.061 0.097 0,851
Male 0.070 . 0.762 0.950 | 0. 769
2 Female 0.066 0.835 | 0,960 ! 0,727
Average | 0.065 0.798 0.950 | 0. 748
Male 0.100 0.758 0.1386 2.135
3 Female 0.062 0.832 | 0.107 ! 0,665
Average 0.081 1.795 0.131 1.39%
Male : 0.065 i 0.999 | 0,095 1.513
4 | Female 0.051 0.946 ,' 0.083 0.917
\ Average 0.058 0.975 0.089 . 1.215
Ma e 0,083 i 1.667 0.112 1.401
5 Female 0.045 ,I 1.077 0.063 0.951
Average 0.062 1.33%9 0.076 3.951
\
: Male 0. 0eY 1.907 0.118 1.088
6 Female ‘ 0.040 0.436 | 0.067 0. 806
Average 0.034 Jiz172 .' _ 0.091 0, 947
' |

Egypt, J. Anim. Prod., 14, No. 2 (1974).
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TABLE 4. Percentage of different endoerines fo hody weight of different treatments .

| |
Groups | Sex | Thyroid | Thymus |I Adrenals Bursa
l — B - i e
|| l | | |
| Males 0.0134 0.250 0.0248 0.180
1 Females 0.0128 0.264 0.0221 0.235
|‘ Average ¢.0131 0.257 0.0234 0.266
| ‘| | |
Males | 0.0149 0.162 0.0202 0.164
2 | Females 0.0173 | 0.210 | 00252 | 0.191
| Average 0.0160 | 0.188 0.0224 0.176
| | | |
Males | 0.01s5 | 0.426 0.024] | 0.330
3 Females 0.0144 | 0.192 0.0248 0.145
| Average 0.0150 | 0.333 0.0242 | 0.260
| | | |
Males 0.0126 0.193 0.0203 | 0.292
4 \ Females | o012 | 0.238 0.0208 | 0.230
Average 0.0127 0.213 | 0.0251 0.265
‘ | i' \|
Males | 00182 | 0.369 0.0247 | 0.311
5 Females 0.0107 | 0.256 0.0150 | 0.139
/ Average | 0.0141 0.307 0.0197 | 0.2i8
‘ | |
| Males [ 0.0138 0.385 0.0256 0.220
6 Females | o.0102 | 0.111 0.0164 0.250
Average | 0.0122 | 0.264

0.0204 | 0.213

Thymus gland

Thymus absolute or relative weights were larger for the groups that
received balanced aming acidg either in high or low leves (Table 3 and 4),
This trend was the same observed for body weigh (Kamar ey al, 1971). This.
may be due to that the thymus is related to growth and its size is normally-
related to hody size and the advance of the age (Sturkie. 1965).

Adrenal glands

There were no trend with Tespect to adrenal glands, either for the.
absolute or relative welights of the different freatments or hetween sexes
(Tables 3 and 4). However, the adrenals of the males tended to he somewhat
larger thap, of the females, :

Egypl. J. Anim. Prod,. 4, No. 2 (1974).
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Bursa of [abricious gland

The bursa  absolute and relative weights were larger for the groups
received balnced  amino  acids either i high or low levels {T'able 3
and 4). This trend ‘was the same cbserved for growth and body weight
{Kamar et al.,1971).  Thig may be due to that the bursa i related to growihl
and its size is normally related to body gz and the advancement of age
{Sturkle, 1965).

Liver

The spleen absolute and relative weights  were heavier in the groups
that received rations containing balanced amino acid ration sither in high
or low levels. The livers of the groups that received low levels of balanced
Aamino acids were Jarger than those that received high levels (Tahbles 5 and 6)

TABLE 5, Weights of some organs and tissues of the different treatments

(Weights in g)
¥ | 1 | i

Groups ‘ Sex ‘ Liver | Kidneys | Spleen ‘ Fat Ceeca
Male L 121 4.8 0.742 0.624 3.1

1| Female | 106 4.4 0.680 ‘ 0.595 ‘ 3.0
‘ Average | 11,3 4.6 ‘ .71 | 0.609 3.05

Male | 1.8 5.2 0. 699 0.578 3.1

2 Fenale 10.9 39 | osui 0. 59 2.5
Average ‘ 1.3 i 16 ‘ 0.637 0. 584 2.8

Male 18.2 | 6.6 1.280 ‘ 0.745 4.1

3 | Female ‘ 11.8 4.4 | 0.836 0.774 i
Average 5.0 ‘ 5.6 1.06% | 0,759 18

Male 14.4 5.2 1.080 1,360 4.0

4 | Female 11,1 3.9 | 0.8 0. 634 3.7
| Average 12,8 ‘ 15 0.930 0.997 34

i |

| Mate 16.6 4.9 1.223 ‘ 0.720 | 4.

5 Female | 10.7 3.9 ‘ 0.842 0,551 3.4
Average 13.3 4.4 1024+ 0 6% 3.6

| | | ‘ | |

| Male | 14 4.8 1.099 0.707 16

6 Female 12,9 | 4.5 0.704 0. 889 3.3
‘ Average 1305 | ‘ o8l | oms | 33

Egyp!. J. Awim. Pred., 14. No. 2 (1974).
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TABLL 6. Percentage of different organs and tissues to body weight of different freatments.

Groups | Sex Liver | Kidneys ‘ Spleen i Fat Ceca
|

T — 5 = ‘ =
| Male 2,88 1.11 0.172 0,145 0.72
I Female 2.70 1. 0.172 0.150 0.76
. Average 2.74 1.11 0.172. 0.147 0.73

|
| Male 2 51 1.11 0. 149 0.123 | 0,66
2 Female 2.87 1.02 . 151 0.155 0.66
Avcrage 2,66 1.08 0.150 0.137 0.66
! |

. Male 2.81 1.02 0.198 115 0.63
3 | Female 2.73 1.02 0.194 0179 0.72
Average | 2.78 1,02 0.197 0.141 0.67

i |
Male 2.78 1.01 | G.200 ' 0.263 ! 0.77
4 Female | 2.79 0.97 : 0.206 | 0.159 0.68
Average | 2.79 1.00 { 0.207 | 0.218 | 0.74

‘ | _; f
- Male ‘ .67 | 1.08 0.270 | 0.156 0.88
5 Fernale | 2.54 0.93 0.200 0131 0.81
‘ Average  3.05 1.00 0.234 0. 144 0.83
| Ma'e 2:85 0.97 0.220 0. 143 D.73
6 Female 3.29 1,13 0.179 0.227 | 0.84
| Average 3.04 1.06 0.201 | 0,180 0.69

| | | |

dt seems that this increase in liver size is due to the increased activity which
#as initiated by the balancing of amino acids.

Kidneys

‘There were no trend withf respect to kidneys absolute or relative
weights of the different treatments or between sexes (Tables 5 and 6).

Spleen

Splecn 2 The spleen absotute and relative weights were heavier in the groups
that received either high or low levels of balanced amine acid ratio (Tables
© and 6). It seems that this increase in the spleen size is due to the increased
iactivity whieh was initiated by the balancing of amino acids in the diet.

Egypt. J. Anim. Prod., 14, No. 2 (1974).
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Fat

No clear trend due to treatment difference cnuld be detecter for fat-
relative weights, irrespective to the heavier fat weights observed in the groups
that received either high or low levels of halanced amino acid ratio (Tables
5 and 6). The later observation was due to that the absolute fat weight is.
directly related to trends observed in bidy weight (Kamar et «of, 1971).
However, there is another trend that showed heavier fat weights, either
relative or absolute for the groups that received fish meal as animal protein
source rather than the skim milk,

Ceca
There were no trend with respect to cecum absolute or relative

weights of the different treatments or between sexes (Tables 5 and 6).

Although the endocrines showed no clear trend in weights, caused by
the different treatments, yet it can be detected from the general view of
reproductive organs and the endocrines related to growth, that the balancing:
of amino acids increased the productivity and reproductivity of birds.
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