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There is wealth of knowledge pertaining to the effects of dietary factors on the sekeleton of
young animals. The beneficial effects on growth and calcium storage of feeding diets more than
adequately rich in clacium to experimental animals ahave been extensvely investigated and
studied by earlier workers (11, 12 13). There is considerable data dealing with the several
phases of the influence of protein intake on sekelton of young rats (2, 8 10). Quite a consi-
derable amount of work has been done on the utilization of energy producing nutrient and
protein as affected by individual nutrient deficiencies (4, 5). The associative dynamic effects
of protein, carbohydrate and fat have also been studied (6).

The present study was undertaken in order to obtain data to the effects of different levels
of camel milk protein intake on the normal limbs of mature animals.

MATERIALS AND METHODS

Diets containing 5, 10, 14 and 18% respectively camel milk protein with composition
given in Table I, were prepared. A modification of the Osborne and Mendel (8) salt mixture
containing only inorganic constitutens, was prepared and used in the prepartation of the diets
(Table I). The dry ingredients of the diet were mixed and the melted fat, into which the liver
extract was dispersed, was then added and the whole stirred inthemechanical stirrer. The diets
wereprepared in 4 kg lots and stored frozen until used. Table II shows the nitrogen content of
the diets also. Nitrogen was determined by the method of Ma and Zuazaga (7) calcium was
determined by the method of Clark and Collip (1) and phosphorus by the method of Fiske and
Subbarow (3).

Male rats reared in our laboratory with weights ranging from 240 to 260 gms, were fed
stock diets until their weights were within the range of 260 to 265 gms, when they were started
on the dietary regimen. The four diets were fed to correspondingly numbered group of animals,
each consisting of 14 rats. The diets were given for a period of 30 days. At the end of the pe-
riod the animals were sacrificed and the humeri were dissected, boiled in water and made free by
continuous extraction in Soxhlet apparatus for 48 hours with a mixture of alcohol and etiehr.
After the humeri were dried, their lengths were determined with a vernier micrometer to the se-
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TABLB I
Composition of diets per kilogram

Diet.
roup

I II III IV
Gm Gm Gm Gm

Milk Proteins (N X 6.25) 180 140 100 50
Sucrose 400 440 480 530
Sucrose-Vitamins 200 200 200 200
Fat 169 169 169 169
Salt mixture 40 40 40 40
Liver extract 10 10 10 10
CholineHCl 1 1 1 1

Calories 4550 4560 4570 4558

Each 1000 gm of diet contained 2 mg. thiamine hydrochloride, 2 mg. pyridoxine hydrochloride, 3 mg, ribo-
flavine and 4 mg. calcium pantothenate.

cond decimal place in milimeter. The bones were then weighed and ashed to a costant weightin
silica crucible in a muffie furnace at 7000 c.

TABLE II

Observations pertaining to the animals and results with regard to humeri.

Protein content of the diet

Gr. I 18% Gr II 14% Gr. III 10% Gr. IV 5%
(Control) EXPERIMENTAL
N 2.84% N 2.14% N 1.58% N 0.78%

Initial body weight (gm) 260 260 260 260
±0.85 ±0.78 ±0.63 ±0.41

Final body weight (gm) 314 300 284 246
±3.4 ±3.4 ±4.4 ±2.8

Daily food intake (gm) 12.1 11.9 12.0 12.2
±0.18 ±0.17 ±0.19 ±2.23

Dry, fat-free weight of humeri (gm) 0.2273 0.2250 0.2186 0.2092
±0.00272 ±0.00259 ±0.00231 ±0.OO263

Ash weight of humeri (gm) 0.1535 0.1521 0.1481 0.1403
±0.00146 ±0.OO163 ±0.OO132 ±0.00163

Calculated ash con(tent % 67.65 67.65 67.81 67.20
±0.307 ±O.26 ±0.34 ±0.36

Length of humeri mm) 26.26 26.33 26.00 25.65
±0.0783 ±O.15 ±0.106 ±0.160

The data are given as mean the S.E. of the mean
'-.
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RESULT AND DISCUSSION

The dietary regimen and other experimental conditions employed, the mean initial body
weightof the animals, their mean post-operative gain in weights and their mean daily food intake
areshown in Table lI. Tables II and III are a presentation of the mean results obtained with the
humeri. The percentage ash content of the bones are expressed in relation to the dry, fat-free
weights. The results pertaining to the total dry, fat-free and total ashweights of the humeri are
expressedper 100 gms of initial body weight of the individual animals. Table III shows the diffe-
rencebetween the results obtained with Group I (Control) and with each of the three experi-
ment agroups expressed as percentages. The value of significance ratios are expressed in this
table to aid the interpretation of the significance of difference between mean results of the
control and experimental groups.

TABLE III

Difference between mean results of experimental groups and those of the control group and tests for probable
lignijicance of difference of means.

Group
Dry, fat-free weight of humeri Ash weight of humeri Length of humeri

..---------
1 2, 3
Diff S.R.

%
-0.23 0.35

-1.04 2.00

-2.40 3.50

1 2 1 2
Diff S.R. Diff S.R.

% %
2 -1.01 0.62 -1.02 0.62

3 -3.83 2.82 -3.50 2.65

4 -1.96 4.69 -8.61 5.97

1. Difference of mean results expressed as percentage of the mean results obtained with control Group I.
2. S.R. Significance Ratio.
3. Substitution of S.R. with Fisher's 'T' does not affect the interpretation.

Significance Ratio is obtained thus-Difference of means divided by the square root of the sum of the squares
of the standard error. A difference of means is equally considered statistically significant if the S.R. is 2
or greater than 2.

It is noted that the weight gain of the animals varied in the same order as the protein contents
of the food, even though the animals received more or less equal caloric intake during the experi-
mental period. (Table 1.) Interestingly enough, the results emphasize the point that the animals
of the Group I gained 54 gms on the average while those of Group IV lost on an average 14
gms. The difference in caloric intake over the 30 day period between Group I and Group IV, taking
into consideration the food consumption and the calculated calorie intake and equivalent of the
two diets was 35 calories. This could account for only 4 to 5 gms of weight difference bet-
ween the animals of these two groups.

The results pertaining to the humeri show that the bones of the animals of Group rr con-
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suming a diet containing 14% camel milk protein had only slightly and statistically insigni
lower dry, fat-free and total ash weight than those of the control Group 1. The humeri of
of Groups III and IV clearly suffered a significant reduction in the total dry fat-free ash wei
It appears, from the results obtained with Group III that 10% camel milk protein in the
is the near level of dietary protein required to maintain the skeleton of rats such as those
in the study. There appears to have been in Group IV a slightly greater reduction of ash we'
than the total dry fat-free weight of the bones, (Table IlL) Thus, the bones of the animals fed
diet of 5% lost slightly more mineral than they did of organic material and failed to gain it.
mean results for total as percentage of the humeri obatined with Group IV is decidedly greatly
duced than the weight of the dry fat-free bone. This does not differ statistically from the m
results obtained with control Group 1. The humeri of the rats continue to grow but at a redu
rate. The humeri of Groups [[( and IV were significantly shorter than those of control Group
the lesser length in proportion to the lower dry, fat-free and total ash weights. The calcium
and phosphorus contents of the ash of the humeri of control Group I and Group IV were not foe
to be significantly different.

SUMMARY

The effect on body weight and on humeri of mature rats produced by feeding diets for30
days, equal in amount and calorie and containing 5, 10, 14 and 18% of protein as camel milkha
been determined.

The diet containing 5% camel milk:protein was not able to support the body weight ofma-
ture rats, while the diets containing 10, 14, and 18% camel milk protein permit an increase in the
body weight in approximate proporation to the protein content. A diet containing 14% ofca-
mel milk protein supports a degree of skeletal growth in mature rats equal to that of a diet con-
taining 18% protein. Diets containing 5 and 10% protein are inadequate to support skeletal,
constitution in mature rats. Diets containing 5 and 10% protein interfere with the growth in
length of the humeri of the mature rats which are near the end of the period of growth of skeleton,
The retardation of skeletal growth does not account for all the changes caused by feeding protein
deficient diet. The composition of bone ash is not affected by feeding protein deficient diets
to mature rats.
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