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Abstract. The article describes an integrated approach in the treatment of hypotrophic calves with 

transindromal comorbid anemia. The clinical status of the calves was established and the therapeutic effect 

of the combined use of Carnitine chloride, Actovegin and Taurine on the metabolic status of calves with 

comorbid diseases in the neonatal period, restoration of hematopoiesis, energy status and reduction of 

imbalance of immunological parameters was studied. As a result, a decrease in the sensitivity of young 

animals to adverse environmental factors was found. 

1 Introduction  

The use of the production potential of dairy cattle 

breeding largely determines the efficiency of the 

economy of farms. The competitiveness of livestock 

breeding is laid during the period of receiving and 

raising calves, it is determined by their viability, health, 

growth, development, bioconversion of feed, 

maintenance and treatment. Growing young animals 

should be organized in such a way as to ensure normal 

growth, development and lay the foundation for the 

manifestation of genetically based productive 

capabilities of animals at low labor costs and optimal 

feed consumption [1–4]. One of the most critical periods 

of ontogenesis is the first month of life is the neonatal 

period. This period is characterized by the greatest 

tension of metabolic processes, the greatest danger of 

failure of adaptive mechanisms in the face of a sharp 

change in the environment (the transition from 

intrauterine to extrauterine). Therefore, the concept of 

the health of a newborn includes the concept of its 

optimal adaptation to changing environmental conditions 

and the evaluation of the results of adaptation 

mechanisms in the near (first month of life) and distant 

(subsequent life) perspective.  

The intensification of animal husbandry, oriented 

mainly at increasing productivity without taking into 

account changes in the needs of the body, first leads to 

an increase in the sensitivity of animals to adverse 

environmental factors, and then to immunometabolic 

disorders and the development of the disease.  

For modern veterinary medicine, forecasting the state 

of calves' health is of urge, since it allows identifying 

among them the risk groups for the development of 

certain diseases, and most importantly, to carry out 

preventive and therapeutic measures in a timely manner. 

The birth of a calf is accompanied by a single functional 

system of the mother-placenta-fetus, the launch of a 

system of adaptive mechanisms formed during the 

period of intrauterine development. The preservation of 

the vital activity of the newborn and the subsequent 

process of establishing the functions of organs and 

systems of the body depend on the usefulness of the 

metabolic adaptation that occurs during the first minutes 

or hours of life.  

After the birth of a calf, its own mechanisms of 

metabolic regulation are turned on, and, first of all, the 

problem of energy supply of homeostasis of the newborn 

due to its own (endogenous) energy sources arises. The 

organism of newborns has high manageability and it is 

most advisable to form its resistance and adaptive 

abilities in the early stages of ontogenesis. If the 

conditions of keeping, feeding and caring do not meet 

the requirements of the organism, animals are forced to 

adapt to these conditions, primarily due to increased 

energy costs.  

Metabolic processes are impaired, calves’s health is 

deteriorating, resistance is decreasing, which ultimately 

leads to the development of gastrointestinal diseases. 

This is especially true for newborn calves, which are 

little adapted to protection from adverse environmental 

factors. In addition, the development of the animal in the 

early stages of life largely determines the continued 

successful rearing of replacement and feeder young 

animals.  

Therefore, the stimulation and strengthening of the 

body's natural defenses, their long-term maintenance at a 

high level is the most important task of livestock 

breeders. Among the diseases characterized by metabolic 

disorders, a special place is occupied by malnutrition and 

anemia of young animals. Hypotrophy is the pathology 

of the fetus, manifested by a violation (deterrence, 
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inhibition) of its development and arising as a 

pathophysiological reaction to an insufficient supply of 

oxygen to the fetus, nutrients and biological active 

substances, or in violation of their digestibility. 

Hypotrophy reflects the concept of "physiological 

immaturity" of newborns.  

This pathology causes significant economic damage 

to farms, which is characterized by a reduction in the 

useful life, loss of body weight, death and forced culling 

of animals, loss of breeding qualities, deterioration in the 

quality of animal meat and a decrease in the return on 

feed. In newborn hypothrophic calves, redox processes 

are disturbed and oxygen starvation of tissues develops. 

Under-oxidized products of the intermediate metabolism 

enter the bloodstream, causing trophic disorders of 

various organs and systems, peripheral vascular spasms, 

and tachycardia. Congenital malnutrition in calves is 

accompanied by the development of secondary immune 

deficiency, which exacerbates age-related immune 

deficiency. A decrease in immune reactivity, in turn, 

inhibits erythropoiesis, exacerbating the course of 

malnutrition [2, 3, 5–21].  

Hypochromic microcytic anemia (GMA) is a disease 

that is characterized by impaired hemoglobin synthesis 

due to iron deficiency. The disease is caused by a lack of 

iron in the body, accompanied by a violation of the 

function of the blood-forming organs, a decrease in the 

formation of red blood cells, a low hemoglobin content, 

a metabolic disorder leading to growth retardation and a 

decrease in body resistance. Latent iron deficiency is one 

of the most common nutritionally dependent conditions 

in young farm animals.  

This is due to the increased need for a newborn 

organism in iron during periods of intensive growth. In 

addition, iron deficiency states develop under the 

influence of such unfavorable factors as low body weight 

at birth, as well as nutritional reasons: an unbalanced 

diet, early feeding by non-adapted substitutes, early 

introduction of roughage into the diet. It has been 

established that a significant role in the occurrence of 

iron deficiency in young calves is played by increased 

iron loss as a result of diapedetic microblood loss 

through the intestine. The significance of each of the 

listed causes of iron deficiency anemia varies depending 

on the age period [1, 3, 22, 23].  

A comorbid disease profile with multisystem 

multiple organ failure is one of the most dangerous risks 

of disturbance in the harmonious modeling of the 

organism of young farm animals, the likelihood of which 

increases with a decrease in technology adaptability [4, 

24, 25].  

The aim of our research is to develop a new 

comprehensive treatment regimen for comorbid 

hypotrophy and anemia in newborn calves, based on the 

use of modern medicines. 

2 Materials and methods  

Scientific production experiments were carried out in the 

Voronezh region at livestock breeding complexes of 

dairy cattle breeding, with a total livestock of 2.5 

thousand. The material for the study were calves from 

the Holstein-Friesian breed aged from birth to 14 days. 

For the experiment, 3 groups of calves were formed. 

Calves with signs of moderate prenatal malnutrition 

were divided into 2 groups: control (intact) and 

experimental with 6 animals each, all calves had similar 

age, body weight and were in the same conditions of 

keeping, feeding and care. The group of clinically 

healthy calves was also formed to evaluate reference 

values. Newborn calves with acute infectious 

inflammatory diseases were excluded from the study 

group. After calving, all calves were placed in an 

individual box with an infrared irradiator. On the second 

day of life they were transferred to an individual pen. In 

order to restore metabolic status of animals from an 

experimental group, from the first day of life, in a 

mixture with 200 ml of Ringer-Locke solution, 10 % 

carnitine chloride solution was administered 

intravenously once at a dose of 100 mg/kg for 7 days; 

Actovegin at a dose of 5 mg/kg was used to stimulate 

erythropoietic function of the red bone marrow and 

increase the reactivity of the body; once a day for 10 

days during the first 14 days of their life, Taurine at a 

dose of 100 mg/animal was administered orally together 

with colostrum and milk to prevent stressful 

maladaptation.  

Carnitine is a vitamin-like compound derived from 

an amino acid that allows the transfer of fatty acids 

across mitochondrial membranes, thereby improving 

their availability for beta oxidation and trapping 

potentially toxic organic compounds. Carnitine is a 

transmembrane carrier of fatty acids [26]. 

Actovegin® is an antihypoxant. It is a 

hemoderivative, which is obtained through dialysis and 

ultrafiltration. It has a positive effect on the transport and 

utilization of glucose, stimulates oxygen consumption 

(which leads to stabilization of the plasma membranes of 

cells during ischemia and a decrease in the formation of 

lactates), thus having an antihypoxic effect. It increases 

the concentrations of adenosine triphosphate, adenosine 

diphosphate, phosphocreatine, and also the amino acids 

glutamate, aspartate, and gamma-aminobutyric acid [27]. 

Taurine (2-aminoethanesulfonic acid) is the end 

product of the exchange of amino acids containing sulfur 

(methionine, cysteine, homocysteine, cystine). The key 

role in the synthesis of taurine in animals is played by 

the enzyme cysteine sulfinate decarboxylase. In most 

cases, taurine is described as the main osmoregulator of 

the cell, a membrane protector, an intracellular calcium 

regulator, which has the properties of an antioxidant, a 

detoxifier, which is involved in the metabolism of fats 

and fat-soluble vitamins, and affects inflammatory 

processes [28, 29].  

The results were taken into account on 7–9th and on 

12–14th days of the experiment. The calves of the control 

group were not treated. The first portion of colostrum was 

drunk by force with the help of a drencher. Given the 

small volume and underdevelopment of the 

gastrointestinal tract, colostrum was fed in a reduced 

volume: 3 liters (normal volume is 4 liters). To achieve 

the optimal amount of immunoglobulin and the 

formation of passive immunity, colostrum of the first 
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milk yield was fed from cows of 2–3 periods of lactation 

with a relative density of 1.067–1.068 g/cm3, which was 

determined using a colostrometer. Frozen colostrum was 

stored in the "bank". Before taking the blood, a clinical 

examination of the calves was carried out, according to 

the generally accepted method. Blood was taken from 

the studied newborn calves for morphological and 

biochemical analysis from the jugular vein (venae 

jugulares) in the morning before the first colostrum drink 

and on the following days of research in the morning 

before feeding the animals. Laboratory analyzes were 

performed at the Department of Therapy and 

Pharmacologists of the FSBEI HE Voronezh State 

Agrarian University and the All-Russian Research 

Veterinary Institute for Pathology, Pharmacology and 

Therapy. Clinical studies of newborn calves were 

performed according to the plan generally accepted in 

veterinary medicine. In the blood, the number of red 

blood cells, white blood cells, hemoglobin, hematocrit 

was determined using an ABX Micros 60 hematology 

analyzer. The determination of TIBC, glucose, alkaline 

phosphatase, cholesterol, triglycerides was carried out by 

the chemical method using diagnostic kits on a PE-

5300V spectrophotometer. The content of inorganic 

phosphorus, iron and copper were determined on an 

Perkin Elmer 703 atomic absorption spectrophotometer. 

The bactericidal (SBA) and lysozyme (SLA) activity of 

blood serum, T- and B-lymphocytes, were determined in 

accordance with the “Methodological recommendations 

for the assessment and correction of non-specific 

resistance of animals” [25]. 

3 Results and discussion  

According to the results, an attempt to stand 

independently in newborn hypotrophic calves was noted 

after 4–6 hours, the sucking reflex appeared after 3–4 

hours, the sucking movements per minute were 

77.0±3.0. The response to a pinch determined a decrease 

in pain and tactile sensitivity; the lability of the nervous 

system was noted (sometimes apathetic, then excited). 

Milk teeth in some cases were underdeveloped. The 

mucous membranes were mostly anemic. The eyeballs 

are often sunken. Auricles and tail more noticeably 

drooping.  

The body weight of hypotrophic calves was 30.8±0.4 

kg, height at the withers was 67.9±0.7 cm, chest 

circumference behind the shoulder blades was 74.0±1.3 

cm, oblique body length (cm) hypotrophic calves was 

63.5±0.9. The body temperature in newborn calves with 

antenatal hypotrophy was 38.1±0.4. The number of heart 

contractions per minute was 129.5±2.6, the number of 

respiratory movements per minute was 61.5±1.8. 

Hypotrophic calves had reduced skin turgor, the hairline 

was tousled, dull, but dense and strong. The hairline in 

newborn calves with this pathology was disheveled, dull 

and there were areas of alopecia. The subcutaneous fat 

layer was initially thinned on the abdomen and in other 

parts of the body. Meconium was unformed, yellow with 

a greenish tint.   

The presence of bilirubin in feces was established, 

which was also confirmed by a test for bile pigments. 

Microscopic examination of the feces of newborns 

revealed amylorrhea and steatarea, neutral fats (++++) 

were detected. 

According to the results of laboratory studies, by the 

seventh day, calves of the experimental group 

demonstrated an increase in the number of red blood 

cells by 14.7 %, hemoglobin by 33.6 %. An increase in 

the studied indicators of micromineral metabolism was 

recorded, so the serum iron increased by 29.9 %, the 

copper level became higher by 22.1 %.  

However, the indicators of the microelement 

composition of the blood we studied were within the 

lower limit of the norm. In calves of the control group, 

an increase in these indicators was also noted, but it was 

insignificant and did not reach physiological parameters. 

The hematocrit level corresponded to the values of the 

course of anemia in the studied animals. By the 

fourteenth day of studies in calves of the experimental 

group, the studied parameters returned to optimal values, 

so the number of red blood cells and hemoglobin 

increased by 28.3 % and 61.1 %, respectively. The level 

of iron in serum became higher by 57.4 %, and copper 

by 38.6 %.  

The correlation of data, research results before and 

after the experiment showed a decrease in the total iron-

binding ability of blood serum by the seventh day by 

10.2 %, and by the fourteenth day from the start of the 

study, its level decreased by 13.8 % and began to 

correspond to the norm. Hematocrit in experimental 

calves recovered to physiological values. In calves of the 

control group, by the fourteenth day of the experiment, 

the studied hematomorphological parameters did not 

reach reference values.  

The cell immunity in patients with congenital 

malnutrition of the calves of the experimental group, 

after the treatment we used, contributed to an increase in 

the number of leukocytes by 6.6 %, which corresponded 

to the physiological trend. The content of T- and B-

lymphocytes increased by 72.7 % and 80.0 %, 

respectively. Indicators of the humoral link: SBA 

reached the norm by the end of the studies due to an 

increase of 46.4 %, SLA decreased by 38.5 %. On the 

fourteenth day of the experiment, in the animals of the 

control group, SBA did not change significantly, and 

SLA decreased 2.7 times, which did not correspond to 

the reference values.  

By the fourteenth day, the amount of glucose in 

blood in newborn calves of the experimental group 

increased by 43.8 % (Р0.05), but this value did not 

exceed physiological values, and in calves of the control 

group this indicator increased by 7.3 % (Р0.05) on the 

seventh day of life and by 9.9 % on the fourteenth day. 

The content of inorganic phosphorus in animals of the 

experimental group increased by 15.1 (P<0.01) by the 

seventh day of the experiment and an increase of 25.9 % 

(Р0.05) was again registered by the fourteenth day, 

reaching physiological limits. In calves of the control 

group, the studied indicator became 2.7 % higher by the 

seventh day (P<0.05), and by the fourteenth day it 
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increased by 2.2 % (P0.05), but did not reach reference 

values.  

Alkaline phosphatase in newborn calves of the 

experimental group by the seventh day of the experiment 

decreased by 50.5 % (P0.05), while on the fourteenth 

day there was a further decrease by 58.6 % (P0.05), to 

standard values. In the animals of the control group, a 

significant decrease in alkaline phosphatase was also 

noted at the height of the experiment and by the end of 

completion by 64.5 % (Р0.05), however, the level was 

higher than the background values. In the study of 

cholesterol content, experimental calves demonstrated an 

increase by 45.8 % by the seventh day (P0.05) and by 

47.8 % by the fourteenth day (P0.05), reaching 

physiological limits.  

In hypotrophic calves in the control group, the 

studied indicator by the fourteenth day of the study 

increased by 69.4 % (Р0.05), but did not reach those 

values of physiologically mature calves. The content of 

triglycerides (TG) in calves of the experimental group 

increased by 56.0 % (Р0.05) by the seventh day, and by 

the fifteenth day of the study it increased by 40.5 % 

(Р0.05) and reached reference values.  

By the seventh day of the study, this indicator in 

control animals increased by 31.6 % (Р0.05) and 

increased by the fifteenth day by 29.6 % (Р0.05), but 

without reaching physiological parameters (see Table 1).  

Table 1. Result of the action of complex therapy on hematomorphological and biochemical parameters of calves with comorbid 

pathologies 

Indicators experimental 

(n=6) 

 

control 

(n=6) 

 

reference values 

(n=6) 

Erythrocytes [1012/l] 7.84±0.98* 

6.11±0.19** 

5.0±0.5 

5.6±0.6 

7.77±0.5 

7.98±0.18 

Hemoglobin [g/l] 135.78±5.91* 

84.29±4.92** 

90.1±11.0 

100.0±4.1 

131.55±11.0 

142.63±7.70 

Hematocrit [ %] 41.78±2.93* 

33.86±2.98** 

39.66±2.93* 

34.15±1.99** 

42.65±2.93 

49.25±0.03 

Iron [μmol/l] 24.61±1.98* 

15.63±2.87*** 

19.88±2.00* 

14.87±2.55*** 

20.10±3.88 

23.15±5.93 

Copper [μmol/l] 13.25±1.01* 

9.56±2.33** 

11.32±1.25* 

9.78±2.21** 

14.01±1.85 

12.65±4.01 

TIBC [μmol/l] 75.98±9.87* 

88.23±17.97** 

80.98±8.77* 

87.79±17.00** 

76.11±8.01 

71.33±15.32 

Leukocytes [109/l] 6.4±1.1* 

6.0±1.2 

6.9±0.8 

7.9±1.1 

6.5±0.2 

4.7±0.9 

T-lymphocytes [109/l] 1.9±0.14 

1.10±0.15 

1.10/0.1*1 

1.0±0.18 

1.7±0.18 

1.51±0.17 

B-lymphocytes [109/l] 0.90±0.17* 

0.50±0.09 

0.50±0.14 

0.48±0.11 

0.89±0.12 

0.69±0.07 

SBA [ %] 71.6±2.1* 

48.9±1.3 

49.6±1.3 

49.1±1.4 

71.5±1.5 

67.7±1.3 

SLA [μg/ml] 0.80±0.16 

1.30±0.15 

0.47±0.11* 

1.27±0.13 

0.82±0.13 

0.33±0.12 

Glucose [mmol/l] 6.92±0.42* 

3.89±0.35** 

4.71±0.51 

3.93±0.27 

5.04±058 

5.74±0.69 

Phosphorus [mmol/l] 2.85±0.15* 

1.79±0.11** 

1.89±0.14 

1.80±0.13 

2.94±0.12 

2.78±0.14 

Alkaline phosphatase [nmol/s*l] 498.98±49.6* 

1189.58±124.6*** 

685.72±58.1* 

1196.40±151.8*** 

505.77±47.8 

943.38±61.3 

Cholesterol [mmol/l] 3.43±0.65* 

0.97±0.05*** 

2.95±0.74* 

0.90±0.06*** 

3.75±0.99* 

1.34±0.61*** 

Triglycerides [mmol/l] 0.42±0.01* 

0.11±0.01*** 

0.27±0.04* 

0.13±0.03*** 

0.49±0.06* 

0.31±0.01*** 

Note: the numerator stands for the second study period (12-14th day of research), denominator stands for the period before the experiment (1st day of 

life). *Р≤0,05; **Р≤0,02 

 

4 Conclusion  

According to the results of our research, we suggest 

treating anemia as a syndrome of comorbid hypotrophy, 

pathogenetically related and mutually aggravating. As a 

result of testing the complex treatment regimen for 

calves with trans-syndromic diseases in the neonatal 

period, the functioning of the electron transport chain of 

mitochondria, as well as the oxygen-transport function of 

the blood was restored, the imbalance in the activity of 

the immune system was corrected, the links of the 

cellular and humoral status were optimized, the main 

sources of energy used in the body were restored, used 

for diverse processes of energy metabolism. Thus, the 

resistance of newborn calves to adverse environmental 

conditions increased, linear growth and average daily 

weight gain normalized corresponding to breed 

conditions. 
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