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Summary

Six fat tailed Ossimi rams and thirty six Fayoumi cocks were
experimented on to study the manganese distribution in sheep and
poultry fed on different dietary levels of the mineral. Three months
after the beginning of the cxperiment, rams and cocks were sacrificed
and sammples were taken from most tissues for chemical determination
of manganese.

The results indicate that manganese level in the diet had a large
effect on its concentration in the soft tissues of both sheep and poultiy.
The kidney and liver contained the high amounts of manganese, while
spleen, brain, heart, muscies, and blood contained low levels, The
data clearcd out that bones can be considercd as a manganese storage
place in the body while the bile is a pathway for manganese excretion
in both rams and cocks,

Introduction

The distribution of manganese among the organs of the body has
been studied in great details in the rabbit by Fore and Morton (6) and in
man by Tipton and Cook (13}, It was found that the bones, liver, kidney,
pancreas, and pituitary gland normally carry high concentrations than do
other organs and that the skeletal muscles are among the lowest in man-
ganese of the tissues of the body. In some of these organs, notably the fiver
and bones, the levels can be raised or lowered by varying the manganese
intake of the animal. This has been demonstrated in the rat (10}, rabbit (4),
pig (9, and chick (8).

This study was carried out to determine the distribution of manganese
in the body of rams and cocks fed on different dietary levels of manganese.

Materials and Methads

Six Ossimi rams and thirty-six Fayoumi cocks (Native Egyptian breed)
were experimented on. Rams were divided into groups of three pairs. The
daily rams, rations were as shown in table |
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TABLE 1
Daily rations of rams in different freatments.

Ttem Normal Supplemented Deficient
ration ration ration

Clover hay (g3 . . . . . . 1250 1250 =
White corn {2} . . . . . . — - 300
Mn solate (mg‘). e e . — 100 —_
Mn in the ration (P.P.M.). . 87.4 117.90 7.2

Water was offered ad libitum for each group.

The cocks were housed in groups of twelve. Feed and water were
supplied ad libitum. The per cent composition of the diet of the three
groups are given in Table 2.

TABLE 2

Differenst ingredients in diets of the three groups.

Fugredieats Group I * Gromp TI++ Group T
Rico bran . . ...... 50 50 -
Barley grains ., . . .. . . 30 30 ==
Corn grains . . .. ... 20 20 100
Mn sulfate (gfke) . . . . . — 0.1 —
Mn in the ration (P.P.M.) 54.1 90.5 {65

* It contained the normal tevel of manganese (50-80 P.P.M.) according to
Morrison (11), and Ewing (5). )

(*¥) It was preferable to use a purified diet, but this was not available.

Three nmonths after the begianing of the experiment, rams and cocks
were sacrificed and samples were taken from most tissues for chemical
determination of manganese. The A.Q.A.C (2) periodate method for cos
lorimetric estimation of manganese in animal tissues was applied.
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Resnlts and Discussion

The manganese distribution data obtained expreseed as p.p.m. per
gram of fresh tissue are presented in Fig. 1 for rams and Figure 2
for cocks. In rams, it is apparent that there are tremendous differences
in tissue distribution of the manganese, the hing containing the least amount
of any tissue tested followed by the biceps and gastroc-nemius muscles
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respectively. The kidney and liver appeared to contain large amounts of
manganese. Of the soft tissues tested in cocks, the liver contained the
greatest amount of manganese followed by the kidney, bile, and others
with the muscles and blood containing very small amounts.

The results indicate that bones can be considered as a manganese
storage place in the body. This is in good agreement with the findings of
Greenberg et al. (7), Fore and Morton (6), and Underwood (14). The high
level of manganese found in the bile of the supplemented group in both
rams and cocks points out that the bile is a pathway for manganese ex-
cretion. In this connection, Cotzias (3) has pointed out that manganese
may be excreted in the bile as a choline complex, as well as bilirubinate,
since choline is excreted in the bile and has a structure which should permit
the ready formation of a coordination compound with this metal,

The data obtained clarify that the dietary manganese level in the ration
greatly influences the concentration of manganese in different tissues.
Manganese content was the least in the tissues of deficient rams and cocks,
while it was the highest in the supplemented ones. It was of significance
that rams” brains were the least affected by deficiency, while tibia head, lung,
tibia shaft and blood were severely affected.

It is interesting to note that during dissection for preparing the
analyzed tissues the deficient group appeared to contain more fat than the
normal one, while the supplemented group in either rams or cocks were
nearly free of fat. This is in good agreement with that found by Plumlee
et al. (12) with pigs. In this connection Amdur ef al. (1) showed that man-
ganese supplements and choline supplements were both capable of reducing
reducing liver and bone fat in manganese deficient rats. However, further
investigations should be carried out to study the lipotropic action of
manganese.
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