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!n the present work an attempt is made to give the metabolic characteristics of breeds and to determine the 
changes occurring as a result of cross-breading, i.e., of direc~ action upon the germ-plasm of the organism~ 

The metabolic type is formed as a consequence of the organism's hereditary nature, which reflects the 
circumstances of it~ phylogenetic development, those of its habitat,and its relation to the external environment. 
We are trying to achieve a broad, dynamic understanding of metabolic types in terms of biochemistry as well as 
information on more definite and specific characteristics. To this end the following data are being investigated. 
a) the chemical composition of organs and tissues- taking into account variations due to the animals' species or 
breed, the climate, the season of the year, the physiological condition, the age, the kind of feed ration, etc.; 
b) the metabohc level, i.e., the quantitative nutritional requirement utilized for normal life processez- taking into 
account their fluctuations- and the intensity, i.e., the efficacy of the metabolic processes in relatlon to the body 
mass; c) the metabolic specificity - the transformation of aliment in the course of metabolism by specific bio- 
chemical reactions characteristic for the particular species of an imals -  and the metabolic direction, i.e,, the 
comparative preponderance of one or another form Of synthesis of organic matters, such as muscle, fat, milk, wool, 
etc; d) stability or reac t iv i ty-  the degree of metabolic changes and their character, due to various influences of 
environment ot to action on the germ plasm, e.g., by cross-breeding- to some extent they determine the adaptive 
capabH~tles of the animal; e) the regulation of metabolism - neurohumorat factors, their role in estabib:.hing 
interrelation~hip~ of the organism with the external environment, and in changing the metabohsm to satisfy the 
ammal's reqmrements under vanous condkions of maintenance, 

The pre.;entdata refer only to part of the problems we have tackled. 

The peculiarities of metabolism due to breed and the metabolic changes produced by hybridization were 
studied on various breeds of sheep: 1) the cOarse'fleeced Kurdiuchny, large, weighing 60-70 kg,  yielding about 
2 kg co,:~r~e wool; 2) the purebred thin staple Groznensk breed, resembling the Merinos, comparatively small, 
weighing 40-45 :kg, yielding about 6 kg fine wool; 3) cross-breeds, obtained as a result of repeatedly cross- 
breeding the coarse fleeced ewes with thin staple rams for several generations; in build, "appearance and quality of 
fleece they approach the purebred thin staple sheep; they weigh 50--55 kg and yield a-4 kg of fine wool. The 
experiments were conducted .at the State Ranch Sarpa, District of Astrakhan. 

All the ~heep were pastured on the ~ame range; their feeding and care were identical. Some of them were 
brought from the range to the ba.~e camp, where they received only hay and water for 2 weeks preceding the tests. 

The most conspicuous breed differences were observed in the general body ,mass, mainly that of the muscle, 
and In the quantity of wool; therefore, our principal attention was directed to the determination of the nitrogen and 
sulfur content of the various tissues. Sulfur was determined by the Benedict-Dennis method; nitrogen by Kjeldahl 
(semi-micro); protein and serum fractions were determined refractometrically; phosphorus according ~o Fiske- 
Subbarow; cholesterol according to Engelhardt and Smirnova. 
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The blood and tissue investigations were conducted in November, 1952, during a period when the sheep were 
~n top shape; in Sep t ember !953  and August, 1954, a short t ime after weaning the lambs, when the dams had as 
ye t  put on insufficient weight following lac ta t ion  and ~the summer heat;  also during the spring of i955 on ewes at 
term or post-partum. 

In evahmting the breed pecul iar i t ies  of blood and tissue composition, i t  is necessary to take into account the 
changes due to the season of the year, the fattening condition, etc.  In the Kurdiuchny and thin-staple sheep, as well 
as in those of the Karakul breed [1,2], the hemoglobin,  protein, and phosphorus contents of blood are higher in the 
fall, when the sheep are well fed, than in the summer. Breed pecul iar i t ies  of the technical  composition of the blood 
have not been e lucidated  as yet  with respect to the above factors (Table  1). 

Insignificant breed differences were found in the somewhat greater  moisture content of the muscle and skin of 

the Groznensk sheep and in a higher content of nitrogenous mater ia ls  in the skin of both groups of f ine- f leeced  
sheep (Table  2). 

More obvious differences were discovered upon investigating the sulfur contents. 

The sulfur content of the whole blood, erythrocytes and serum was somewhat higher among the thin-staple 
sheep than among the Kurdiuchny. Higher, also, was their ratio of serum proteins, differeing by greater sulfur con- 
tent, to globulins (the ratio of the Kurduichny was 2.2:4.2, that of the thin staple was 2.6:4.2). As the amount of 
protein increases in the blood serum, the sulfur content increases. This is quite natural,  since the sulfur in the 

blood serum is represented almost ent i rely by Protein sulfur: according to our determinations,  non-protein sulfur 
constitutes only 2-6% of the blood serum of sheep. However, the sulfur content rises more slowly than the protein 
content, so that the Unit amount of sulfur in protein becomes less when protein is at a high level  (Table  3). 

A somewhat higher, but var iable ,  sulfur content was observed in the muscles of t h in - s t ap le  sheep. Consider- 
able differences could be expected i n  the chemica l  composit ion of the f leece,  which is different in the th in-s taple  
sheep not only in mass, but also in morphological  composition, such as the absence of the soft layers of the hair  
which contains less sulfur than the keratin.  According to our data, the min imum sulfur content of the f leece  is 
2.65%; the maximum is 3.98~0 imth in-s tap le  breeds and 3.5% in coarse-wool  breeds. On the average, a higher 
sulfur and nitrogen content was found in the f leece of th in-s taple  sheep (Tab le  2); the sulfur level  of the coarse 
wool of the Karakul sheep was found to be the same as that  of the Kurdiuctiny - 3.1o7o, that of newborn Karakul 
l a m b s -  1.90/o. 

The nitrogen content of the wool, especia l ly  that of th'e th in-s taple  sheep, sometimes exceeds  16@o, and ca l -  
culat ing the protein content of the wool fiber (keratin) by means of the coeff icient  6.25~ sometimes gives values 
of over 100%. This permits us to consider (without carrying out special  analyses) that there  are present consider- 
able amounts of nitrogenous compounds other than kerat in (non-kerat in  n i t rogen) in  the thin wool. 

The rat io of sulfur to nitrogen (S/N) in the  serum and blood varied in diffe)ent breeds and groups of sheep; 
genera l ly  i t  was higher among the th in-s taple  sheep. This rat io varied in the muscles of the different groups 
without marked breed Peculiar i t ies;  in the skin, the sulfur to nitrogen ratio was considerably higher, expec ia l ly  
among the th in-s taple  sheep; in the wool, i t  varied within very narrow l imits  (20-22%), and was also somewhat 
higher among the th in-s taple  sheep. 

Since the sulfur in the wool is present basical ly  as cystirie and methionine,  the total  amount of sulfur-con- 
taining amino acids in coarse-wool  sheep was ca lcula ted  to be approximate ly  12.3@o, of pure-breed thin-s taple  
s h e e p -  12.85%, and of cross-breed sheep - 13.2%; while the nitrogen combined with this cystine and methionine  
was ca lcu la ted  to be 1.5-37o , or about 10-~]o of the amount usually present in wool. 

The chemica l  composit ion of the blood, muscles and skin changes not iceably  as a result of the l iving con- 
ditions of the sheep (pasture or pen), the season of the year, and the physiological  condition. When the sheep 
were transferred from pasture maintenance  to hay, the amount of water, nitrogen, and sulfur in the muscIes and 
skin decreased.  Substantial changes arose during pregnancy. There was a marked decrease in the sulfur con- 
tent of the blood, and especia l ly  of the skin. The composition of the skin becomes much more labile:  during in-  
sufficient or inadequate  nutrition while penned or pregnant, the skin loses its nitrogeneous and especia l ly  its sulfur- 
centaining amino acids more readi ly  than do the muscles.  This attests to its role as a reserve for the metabo l i c  
processes of the organism. This labi l i ty  is more not iceable  in the cross-breed sheep (Table  2). 
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T A B L E  3 

Sulfnr content of blood and sermn at different protein and hemoglobin levels  

Breed Protein 
( in%)  ,,e no i i~ globin Serum Blood Serum protein 

(in %) (In %) (in %) I(tn %) 

" 1953 

Kurdiuchny 

Cross-breed 

Groznensk 

6 , 6  
7,7 

6.8 
7.6 
7.4 
8.4 

8.4 
9.5 
6,7 
8.4 
9,8 
8.6 

10,1 

] 954 

81 
85 

89 
95 
85 
87 

110 
103 
92 

105 
114 
122 
121 

J, 26 
| .10 

.30 
i .25  
! .14 
I ,03 

Kurdtuchny . 

Cross-breed �9 

Groznensk - 

�9 6 . 3  
7,3 
8,9 

�9 6 . 1  
6 , 7  

�9 . ' 6 . 8  
7,2 

8,3 
9,0 

10,2 
8,6 
9,3 
9.9 
8,2 
9.8 

10,6 

92 l l 7  
IOl 119 
107 127 
I00 122 
107 132 

134 
I iO  14.3 
II0 140 

143 

| .45 
! ,38 
i .20 
1 ,64  
1 . i l l  

I .62  
1 ,52  

The results of these experiments  show the presence of breed pecul iar i t ies  in the chemica l  composit ion of 
the blood and tissues of sheep: higher amounts of sulfur in the blood serum, in the serum protein, in the whole 
blood, in the muscles, skin, and wool were found in the breeds of sheep producing larger amounts of wool. In 
cross-breeds: which were obtained as a result of repeated cross-breeding of coarse- f leeced  ewes with th in-s taple  
rams and which produce larger amounts of fine wool than the materna l  b reed  the compos i t i on  of the blood and 
muscles was the same as that of pure-breed th in-s taple  sheep. 

Marked changes in the composit ion of the blood and tissues were found with respect to nttxogen and, 
expecia l ly ,  sulfur content ,depending on the season of the year,  the nutr i t ional  conditions, and the physiological  
state. Great labi l i ty  of the composit ion of the skin was established, al lowing discussion of its role as a reserve 
for the metabol ism not only of water and nitrogenous compounds, but also of sulfur-containing substances. The 
lab i l i ty  of the tissue composition was more not iceable  among the cross-breed sheep. 
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