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Aim. To establish the effect of acidum succinicum on the activity of enzymes in the blood of cows after calving and the 

course of uterine involution. 

Materials and Methods. The study of enzyme activity was carried out in the Central Research Laboratory of I. Horba-

chevsky Ternopil National Medical University (Certificate of technical competence № 001/18, issued on September 26, 

2018, valid until September 25, 2023). 

Results of the research. After the use of acidum succinicum in the body of cows of the experimental group, the activity 

of alanine aminotransferase increased by 12,0 % (p≤0,05), and the activity of aspartate aminotransferase, on the con-

trary, decreased by 30,0 % (p≤0,001), which indicates a positive effect on hepatocytes. Confirmation of this is the Ritis 

factor, which increased 1,4 times (p≤0,05). 

All animal experiments were conducted according to with the recommendations of ARRIVE and the British Animal Act 

1986 and Directive 2010/63 / EU on the protection of animals for scientific investigation. 

In the body of cows of the control group, the activity of alanine and aspartateaminotransferases increased, respectively, 

by 14,0 % (p≤0,05) and 47,0 % (p≤0,001) against a background of a 1,2-fold decrease (p≤0,05) Ritis factor. 

A decrease in bilirubin content of 56,0 % (p≤0,001) in the body of cows after the use of acidum succinicum and an in-

crease in its content by 2,2 times (p≤0,001) in the body of control cows indicates liver disease, which is accompanied by 

affection of its parenchyma, which may be a consequence of intoxication of their body in the last trimester of pregnan-

cy.  

Conclusion. Acidum succinicum, applied to cows after calving, prevents the development of inflammation of the repro-

ductive system, helps to restore reproductive function, reduces the duration of the service period to 80,0±2,0 days, and 

the insemination index to 1,3 
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1. Introduction 

Keeping productive animals with modern techno-

logical methods of stockbreeding on the background of 

unbalanced feeding creates the preconditions for the de-

velopment of immobilization stress, which leads to sec-

ondary metabolic disorders, reduced nonspecific re-

sistance and, as a consequence, the development of ob-

stetric pathology [1, 2]. 

The most sensitive to the development of patholo-

gies are highly productive cows. It has been established 

that in cows the physiological course of pregnancy is ac-

companied by intensification of lipid peroxidation, the 

products of which have a destructive effect on cell mem-

branes and intracellular biopolymers [3, 4]. At the same 

time, the level of antioxidant protection in pregnant cows 

decreases, under stress the balance in the system of "lipid 

peroxidation – antioxidant protection of the body" is dis-

turbed, which is a prerequisite for the development of 

pathological conditions [5].  

Uterine involution in cows should not exceed  

30 days. However, the results of many studies and data 

from veterinary practice show that in a large number of 

animals this process is significantly delayed, which indi-

cates the need to stimulate the involution of the reproduc-

tive system as an important measure in the system of 

prevention of postpartum complications. 

The use of immunomodulators of isamben and re-

generative biostimulator in cows before and 1‒2 per day 

after birth allowed to effectively correct in a positive di-

rection the immunodeficiency of the body and stimulate 

the involution of the reproductive system [6]. Intra-

abdominal use at the end of the postpartum period of 

caplaestrol and clalagonine reduced the duration of the 

period from birth to the first stage of sexual arousal by 40 

and 34.4 days, respectively [7].  

Injection of 20 % vinyl solution to cows in the 

uterus in a mixture of 0,2 g of Aethacridini lactas from 

the first day of the postpartum period with an interval of 

48 hours and intramuscularly 2 ml of 0,1 % solution of 

carbocholinum or 0,5 % prozerin prevented the devel-

opment of postpartum metritis [8, 9]. Administration of 

ligofol, placental extract parenterally at a dose of 5,0 ml 
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10–15 days before delivery, on the day of delivery and 

during sexual hunting contributed to the physiological 

course of the postpartum period and fertilization in 

57,5 % of cows after the first insemination, the use of in-

trauterine selemag, sapropel extract at a dose of 300 ml 

in 100 % of cases prevented the retention of manure [10, 

11]. Much work has been devoted to the use of supple-

ments of amber-scorbin, tetravit, selenium, vitamin E 

[12, 13]. Intravenous administration of a mixture of 40 % 

glucose and 5 % ascorbic acid to cows in the first stage 

of labor activated the course of calving and involution of 

the uterus [14, 15]. 

There are very few reports in the literature on the 

use of acidum succinicum in the prevention of subinvolu-

tion of the uterus of cows. At the same time, acidum suc-

cinicum is a strong antioxidant, very effective in the 

body, and directed mitochondrial action. Acidum succin-

icum is a substance of natural origin that helps to normal-

ize the overall metabolism in the body and has a wide 

range of biological effects: stimulates energy metabolism 

in body cells, significantly improves cellular respiration, 

has an antihypoxic effect; promotes the excretion of toxic 

substances (both endogenous and exogenous); activates 

immunity; improves the body's adaptation to the negative 

effects of the environment; has tonic and restorative 

properties [16]. 

Aim of the study was to establish the effect of 

acidum succinicum on the activity of enzymes in the blood 

of cows after calving and the course of uterine involution. 

 

2. Materials and methods 
Research was conducted in 2019. At the prepara-

tive stage, experimental (n=10) and control (n=10) 

groups of animals were formed. Cows, Ukrainian black-

piebald breed, aged 4–5 years, were selected according to 

randomization technology – assigning experimental ani-

mals to groups by random sampling, which minimized 

statistical errors.  

Cows of the 1 experimental group were adminis-

tered intramuscularly acidum succinicum at a dose of 

10,0 ml per animal on the day of calving and three times 

in a row with an interval of 48 hours. Saline at a dose of 

10,0 ml per animal on the day of calving and three times 

in a row with an interval of 48 hours.  

Before and after the using of drugs, cows blood 

was taken for biochemical studies. Blood was taken in 

accordance with the rules of asepsis and antiseptics from 

the jugular vein in cows before morning feeding.  

The study of enzyme activity was carried out in 

the central research laboratory of I. Horbachevsky Ter-

nopil National Medical University (Certificate of tech-

nical competence No. 001/18, issued on September 26, 

2018, valid until September 25, 2023). 

The activity of acid phosphatase was determined 

by a method based on the ability of acid phosphatase to 

hydrolyze the ether bond. The action of the enzyme se-

rum sodium beta-glycerophosphate to be hydrolyzed 

with the subsequent release of inorganic phosphorus, as-

partate aminotransferasa and alanine aminotransferasa 

was determined by the Reitman-Frenkel method, biliru-

bin [17] by diasore.  

All animal experiments were conducted according 

to with the recommendations of ARRIVE and the British 

Animal Act 1986 and Directive 2010/63 / EU on the pro-

tection of animals for scientific investigation. 

Statistical processing of the results was performed 

using standard computer programs to determine the 

arithmetic mean (M), the statistical error of the arithmetic 

mean (m), which was limited of indicators from 0,5 to 

0,21 units, the probability of the difference (p) between 

the arithmetic means of two variation series on the confi-

dence factor for the mean difference (t), the correlation 

coefficient (r). The difference between the two values 

was considered probable for * – p≤0,05; ** – p≤0,01; 

*** – р≤0,001. 

 

3. Results 

From the results, given in Table 1, it is seen that 

after the use, in control and experimental groups of cows 

during the dry period of the preparations of acidum suc-

cinicum, the activity of alkaline phosphatase in their 

body did not change. The data obtained indicate the ab-

sence of pathology in the mineral metabolism of cows af-

ter calving.  

 

Table 1 

The activity of alkaline, acid phosphatases, alanine and aspartate aminotransferases and bilirubin in the blood of cows 

after calving under the influence of succinic acid M±m, n=10 

Indicator Groups of caws 

acidum succinicum  

(before administration) 

acidum succinicum 

 (after administration) 

control 

Alkaline phosphatase units/l 100.53±0.05 100.48±0.45 102.65±0.77 

100.49±0.45 

Acid phosphatase units/l 4.01±0.08 4.75±0.10* 3.71±0.09 

4.75±0.10*** 

AlAT units/l (10-30) 25.85±0.19 28.95±0.21* 25.36±0.66 

28.95±0.21* 

АсАТ units/l (10-50) 38.66±0.12 29.81±0.14*** 33.31±0.44 

49.03±0.14*** 

Ritis factor 0.67 0.97* 0.73 

0.59 

Bilirubin mkmoll/l (0,3-7) 5.88±0.08 3.76±0.16*** 2.16±0.15 

4.77±0.16*** 
Note: numerator before drug administration; denominator after drug administration; * − р≤0,05; *** – p≤0,001 compared to the in-

troduction 
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After the use of acidum succinicum in the body of 

cows of the experimental group, the activity of acid 

phosphatase increased by 18,5± % (p≤0,05), while in the 

cows of the control group the activity of this enzyme in-

creased by 28,0± % (p≤0,001). The obtained data indi-

cate the beginning of the development of the inflammato-

ry process in the uterine endometrium of cows of the 

control group, which confirms the statement that the in-

crease in acid phosphatase activity in the uterine endo-

metrium of cows after birth is a marker of the inflamma-

tory process.  

Study of the activity of alanine and aspartate ami-

notransferasa provides informative diagnostic data on the 

condition of the liver. In the body of cows of the experi-

mental group, after the use of acidum succinicum, the ac-

tivity of alanine aminotransferase increased by 12,0± % 

(p≤0,05), and the activity of aspartate aminotransferasa, 

by contrast, decreased by 30,0± % (p≤0,001), which in-

dicates a positive effect of the drug on hepatocytes of the 

liver. Confirmation of this is the de Ritis coefficient, 

which increased 1,4 times (p≤0,05). 

The data obtained show that cows of both groups 

were prone to the development of postpartum endometri-

tis, but acidum succinicum, used after childbirth, pre-

vented the development of inflammation in the uterine 

endometrium of cows of the experimental group. 

In the body of cows of the control group, the ac-

tivity of alanine and aspartate aminotransferases in-

creased, respectively, by 14,0 % (p≤0,05) and 47,0% 

(p≤0,001) against a background of a decrease of  

1,2 times (p≤0,05) Ritis factor. The data obtained indi-

cate damage to the liver hepatocytes of cows of the con-

trol group in the postpartum period, which may be a con-

sequence of intoxication of their body in the last tri-

mester of pregnancy.  

A decrease in bilirubin content of 56,0 % 

(p≤0,001) in cows after the use of acidum succinicum 

and an increase in its content by 2,2 times (p≤0,001) in 

cows of the control group indicates liver disease, which 

accompanied by lesions of its parenchyma, which may be 

the result of intoxication of their body in the last tri-

mester of pregnancy.  

Thus, the use of acidum succinicum in cows after 

birth has a positive effect on the activity of enzymes in 

their body and ensures the course of their physiological 

reactions, which creates the basis for the involution of 

the uterus.  

The course of calving and the post-calving period 

is decisive in the manifestation of sexual hunting cows 

and their fertilization and the development of subsequent 

pregnancy, and the insemination index decreased by 

40,0± % (p≤0,05) against the corresponding indicators of 

cows of the control group (Table 2). 

 

Table 2 

Indicators of reproductive function of cows after the use of acidum succinicum, M±m, n=10 

Group of caws Service period, days Insemination index Diseases of cows with mastitis 

1 group 

acidum succinicum 
80.0±2.0** 1.3* «−» 

2 group 

Control group 
121.0±8.0 1.8 1 «++» 

Note: * – p≤0,05; ** – p≤0,01, compared with the control group 

 

Stimulation of the immune system of cows with 

acidum succinicum after calving prevented the develop-

ment of mastitis. One cow in the control group was diag-

nosed with a case of subclinical mastitis.  

 

4. Discussion of research results 

In this section of the article it is necessary: Appli-

cation of acidum succinicum to cows after calving is a 

simple and affordable method. Acidum succinicum had a 

positive effect on enzyme activity and the course of uter-

ine involution. Thus, in the body of cows of the experi-

mental group, after the use of acidum succinicum, the ac-

tivity of alanine aminotransferase increased, and the ac-

tivity of aspartate aminotransferase, on the contrary, de-

creased, indicating a positive effect of the drug on 

hepatocytes, consistent with the instructions on the drug 

[16] and confirmation of this is the de Ritis coefficient, 

which increased 1,4 times. Reduction of the duration of 

the service period by 41 days, and reduction of the in-

semination index by 40,0% against the corresponding in-

dicators of cows of the control group is consistent with 

the research of [4, 7, 14, 15]. on the positive effect of 

immunomodulatory drugs on the body of cows used for 

calving cows. 

The limitation of the research was the impossi-

bility of studying the action of succinic acid during the 

gestation period of cows and the use of a combination of 

drugs that adversely affect the quality and safety of dairy 

products. 

Prospect of further research on the use of acid-

um succinicum in cows is to study its effects during the 

start-up period and insemination of cows. 

 

5. Conclusions 

Thus, acidum succinicum, applied to cows after 

calving, prevents the development of inflammation of the 

reproductive system, helps to restore reproductive func-

tion, reduces the duration of the service period to 

80,0±2,0 days, and the insemination index to 1,3. 

Restrictions, at the conduct research on the use of 

acidum succinicum in cows, we are not set. 
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