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Iodine deficiency in soil and water in many countries leads to its low content in plants and animal feed produced from them. 
The limited intake of this element in animals can lead to endemic diseases. The lack of iodine in animal feeding is most often com-
pensated for by the use of additives with an inorganic form of iodine, which can be poorly absorbed by the body. Feed products with 
an organic form of iodine have a great biological effect. A study on the effect of iodine-containing additives on the physiological and 
biochemical parameters of the animal organism was carried out on two groups of 15 cows. The experimental group was fed an or-
ganic form of iodine as part of the additive, the control group received an inorganic form of iodine. For all animals during the experi-
ment the biochemical parameters of blood, milk productivity and reproductive ability were studied. During the experiment, an in-
crease in metabolic and redox processes in the body was noted in the experimental group. An increase in mineral metabolism, 
including iodine content, was found. Due to the sufficient intake of organic iodine in the animals of the experimental group, there was 
an increase in the activity of the main hepatic enzymes AST and ALT. An increase in the process of gluconeogenesis due to an in-
crease in the glucose content in the blood of experimental cows was revealed. An increase in milk production and reproductive func-
tion of animals of the experimental group was established. Within 30 days after the termination of feeding the supplement with the 
organic form of iodine in the experimental group, a prolonging effect was observed, consisting in higher values of blood biochemical 
parameters, improved reproductive function and milk productivity relative to equivalent animals in the control. As a result, it was 
concluded that the use of an additive with an organic form of iodine in the amount of 1.5 g in feeding cows for 60 days increases the 
iodine content in the blood serum of animals and increases the performance of all types of metabolism, which may indicate the best stimu-
lating effect of the organic form of iodine on thyroid activity glands. This in turn helps to improve the productive and reproductive quali-
ties of animals. To recommend the studied drug as a means to replenish iodine deficiency in animals and to more accurately analyze its 
effect on the hormone-forming function of the thyroid gland, it is necessary to study the level of thyroid hormones in the blood.  

Keywords: iodine deficiency; thyroid function; blood counts; reproductive function; metabolic processes.  

Introduction  
 

Stable increase in the production of livestock products requires 
well-organized provision of a nutritious and balanced diet to agricultural 
animals, one of the main factors of which is satisfaction of the organ-
ism’s requirement for mineral substances. Insufficient and excessive in-
take of macro- and microelements has an inhibiting effect on the orga-
nisms of animals, decreasing their growth rates, productive qualities and 
causing various diseases (Hunchak et al., 2018). One of the vital micro-
elements for the organisms of animals and humans is iodine (Voogt 
et al., 2010; Rasmussen et al., 2011; Hu et al., 2012; Flachowsky et al., 
2014; Weng et al., 2014). Many scientists have noted the deficiency of 
this component in the soil and water in different countries. Iodine defi-
ciency is observed in Africa, Asia, and also most of the world’s devel-
oped industrial centers such as the Russian Federation and Austria, New 
Zealand, USA and Europe, which is reflected in the iodine concentra-
tion in plants and animal fodders made from them (Hu et al., 2012; 
Leung et al., 2012; Fuge, 2013; Vavilina & Rybkin, 2013). Organic 
introduction of iodine with the main diet into the organism of animals 
can cause malfunctioning of the thyroid as a result of insufficient forma-
tion of thyroxine hormone, which in turn leads to the development of 

endemic diseases, reduction of productive qualities, and decrease in the 
reproductive ability of animals (Nudda et al., 2009; Pattanaik et al., 
2011; Rasmussen et al., 2011; Zimmermann & Boelaert, 2015).  

To solve this problem, currently, in the feeding of agricultural ani-
mals, most often the non-organic form of iodine is used as an iodine-
containing component of mineral additives. In such form iodine is unst-
able and can oxidize, leading to decrease in its content in the feeds. 
Moreover, during the use of non-organic iodine in mineral mixes, it can 
take part in reactions with biologically active substances and form com-
pounds which the organism is unable to digest (Vereshchak et al., 2012; 
Liu et al., 2015; Petrov & Gnezdilova, 2015). This way of including 
iodine in the diet makes the control of its ingression into the organism of 
animals impossible. As an alternative source of iodine, it is possible to 
use organic compounds of this element in which iodine is bound to a 
protein or amino-acid. Digestion of iodine present within such comp-
lexes is controlled by the system of homeostasis. This contributes to the 
cleavage of this microelement depending on the organism’s require-
ment for it, and the excesses of organic iodine are removed naturally 
(Vereshchak et al., 2012; Gorlov et al., 2014; Rey-Crespo et al., 2014).  

The biochemical control of the satisfaction of animals’ requirements 
for iodine requires study of physiologic-biochemical parameters. Cur-
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rently, there are data on the impact of fodder additives which contain 
non-organic and organic forms of iodine on the organisms of cattle. No-
netheless, their effect on the biochemical parameters of blood, reproduc-
tive functions and dairy productivity of animals is studied insufficiently.  

The objective of our studies was the impact of iodine-containing 
preparations on the physiologic-biochemical parameters of the orga-
nism of lactating cows.  
 
Materials and methods  
 

For the research, carried out at the PLC Agrofirm Pahma of Yaros-
lavsky District, using the method of pair analogues, in the period of 
milking, control (I) and experimental (II) groups of Ayrshire cows were 
formed, each containing 15 individuals . They were kept in stanchion-
tied stables during the winter stall period.  

The animals of the control and experimental groups received a daily 
diet, including (kg/individual): cereal-legume silage – 12, maize silage – 
13, cereal hay – 1, combined fodder – 10, flattened grain – 1; soybean grist – 
2, premix – 0.1, barley hay – 1, salt – 0.12, monocalcium phosphate – 0.05; 
fodder chalk – 0.05. The nutrition value of the diet equaled 257.6 mJ. The 
diets corresponded to the norm for this age period (Kalashnikov, 2003). 
Together with the main diet and water, the cows received 10.43 mg of 
iodine per individual a day, equaling 0.45 mg of iodine per 1 kg of dry 
matter of the diet at the norm of 0.88–1.00 mg of iodine per 1 kg of dry 
matter of the diet (Kalashnikov, 2003, Romanenko et al., 2014).  

As an additional source of iodine, non-organic iodine is used, which 
contains iodine potassium. The daily norm of this preparation for one 
animal was two tablets of 0.2 mg each according to the recommenda-
tions for this preparation. Over 30 days of the preparation period, both 
groups of lactating cows received the basic diet with potassium iodine 
(Technical Conditions 9347-016-46811620-2008), and in the following 
60 days the animals of the experimental group were given feed with or-
ganic form of iodine instead of potassium iodine, and the control group 
continued to receive the same diet. In the final period (19–120th days) 
all the animals of both groups were fed with the basic diet with po-
tassium iodine and the effect of the consequences of adding organic 
iodine-containing feed was studied (Table 1). Feeding with the fodder in 
the form of powder and potassium iodine in the form of tablets was 
carried out manually once a day during the morning feeding together 
with the basic diet. The amount of feed with organic iodine was calcu-
lated following the recommendations of the USA “Nutrient Require-
ments of Dairy Cattle” (National Research Council et al. Nutrient re-
quirements of dairy cattle, 2001) and the All-Russia Research Institute 
for Animal Husbandry (VIZh) (Kalashnikov et al., 2003). Because 1 g 
of feed contains no less than 7 mg of organic iodine, the daily dose of it 
was estimated at 1.5 g per animal.  

Table 1  
Scheme of the experiment  

Gro-
up n Period 

1–30 th days main, 31–90th days final, 91–120 th days 

I 15 BD + potassium 
iodine (0.4 g/ind./day) 

BD + potassium 
iodine (0.4 g/ind./day) 

BD + potassium 
iodine (0.4 g/ind./day) 

II 15 BD + potassium 
iodine (0.4 g/ind./day) 

BD + feed containg  
organic iodineа  
(1.5 g/ind./day) 

BD + potassium 
iodine (0.4 g/ind./day) 

Note: BD – basic diet.  

In the control and experimental groups, on the 1st, 30th, 60th, 90th 
and 120th days, before the morning feeding, blood from the jugular vein 
was taken for determining the biochemical parameters. Activity of alka-
line phosphatase, amount of urea, magnesium, phosphorus, total prote-
in, cholesterol, albumin, activity of alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST), and the level of glucose in blood 
serum were determined using a STAT FAX 3300 biochemical analyzer 
with Diakon (Russia) and Vektor-Best (Russia) reagents kits. Calcium 
in the blood serum was determined using the complexometric method 
with indicator of fluorescein according to Vichev, Karakashev, the 
reserve alkalinity in blood serum was determined using the diffuse 
method with two flasks interconnected by a tube, and carotene in blood 

serum was determined according to Karp and Preis as modified by 
Yudkin (Kondrahin, 2004), the protein index was calculated, and iodine 
in blood serum was determined using the method of mass-spectrometry 
with inductively bond argon plasma. De Ritis coefficient was calculated 
as ratio of AST to ALT.  

Record and evaluation of dairy productivity of lactating cows of 
both groups were performed by estimation of daily milking according to 
the data of monthly control milking made during the experiment. Physi-
cal-chemical properties of milk: dry matter, contents of fat, protein, 
lactose and the number of somatic cells were determined using a Ben-
tleyCombi 150 analyzer.  

During the evaluation of reproductive ability of the cows we consi-
dered the following parameters: the number of days before the first 
insemination, percentage of the animals inseminated over the first 90 
days, service-period, index of insemination (number of inseminations 
necessary for productive insemination). In the study we used the data of 
zootechnical control.  

The results were statistically analyzed in Statistica program (Stat 
Soft Inc., USA). For the evaluation of the surveyed parameters we used 
statistical methods. We calculated the mean arithmetic value and the 
standard error. The differences between the values in the control and 
experimental groups were determined using ANOVA, where the diffe-
rences were considered reliable at P < 0.05. The results were determined 
as mean ± standard error (x ± SE).  
 
Results  
 

The parameters of the protein metabolism of lactating cows of the 
experimental and control groups were within the physiological norm 
(Table 2). During the course of the experiment, on the 90th day we 
observed a reliable increase in the parameter of total protein in blood 
serum of the animals which received organic form of iodine in the con-
tent of feed with organic form of iodine, which remained also on the 
120th day (P < 0.05). Increase in the content of total protein in lactating 
cows of the experimental group occurred as a result of rise of the level 
of albumin by 15.4% and 7.9% on the 90th and 120th days respectively 
(P < 0.05) compared with the parameters of animals of the control 
group. As a result, on the 60th day of the experiment the coefficient of 
ratio of albumin and globulin or protein index in the experimental group 
of animals exceeded this parameter of the cows in the I group by 1.7%, 
and by the 90th and 120th days it was higher than such in the control by 
14.5 and 7.0% respectively (P < 0.05, Table 2).  

Research on the mineral metabolism in the animals that took part in 
the experiment did not reveal deviations in the surveyed parameters 
from the physiological norm (Table 3). It should be noted that the con-
tent of iodine in the blood serum of animals of the experimental group 
exceeded the value of this parameter in the control on the 90th and 
120th days of the experiment by 13.4 and 8.8% respectively (P < 0.05). 
On the 90th day of the experiment, in the blood of lactating cows, the 
level of phosphorus increased by 7.4%, equaling 5.9% on the 120th or 
30th days after feeding the animals with the organic iodine compared 
with the data of the control group.  

As a result of our studies, we found no deviations from the values 
of the physiological norm of the parameters of activity of the enzymes 
in the blood serum of animals from the experimental and control groups 
(Table 4). On the 90th day of the experiment, in the blood serum of 
animals which received organic iodine, we observed increase in the 
parameter of alanine aminotransferase (ALT) by 11.6% compared with 
such value in the cows of the control group. On the 120th day, the expe-
rimental group was observed to have a significant increase in the activi-
ty of ALT equaling 16.5% compared with the parameter of the control.  

On the 30th day after feeding with organic iodine was stopped, the 
animals of the II group were determined to have a decrease in the values 
of the de Ritis ratio equaling 13.5% compared with the parameter of the 
control group. The value of the alkaline phosphatase in animals of the II 
group of lactating cows increased by 11.3% on the 90th day compared 
with the animals of the I group, on the 120th day this tendency was 
maintained, the difference from the same parameter of the control group 
equaled 11.1% (P < 0.05).  
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Table 2  
Parameters of protein metabolism (x ± SE, n = 15)  

Period of the experiment Group Total protein, g/L Albumin, g/L Globulin, g/L Protein index Urea, mmol/L 

On the 1st day I 75.51 ± 1.62 28.81 ± 0.48 46.70 ± 1.19 0.617 ± 0.013 3.89 ± 0.26 
II 74.73 ± 1.22 28.56 ± 0.53 46.17 ± 1.13 0.621 ± 0.020 3.70 ± 0.11 

On the 30th day I 73.32 ± 1.64 28.09 ± 0.32 45.23 ± 1.60 0.621 ± 0.026 4.33 ± 0.29 
II 72.28 ± 2.88 28.60 ± 1.89 43.68 ± 1.67 0.655 ± 0.031 4,31 ± 0.39 

On the 60th day I 72.30 ± 2.14 28.43 ± 0.88 43.87 ± 1.39 0.648 ± 0.032 4.51 ± 0.36 
II 75.27 ± 1.69 29.89 ± 1.52 45.38 ± 2.22 0,659 ± 0.028 4.48 ± 0.28 

On the 90th day I 73.44 ± 0.72 28.50 ± 0.44 44.94  ± 0.56 0.634 ± 0.014 4.21 ± 0.19 
II 78.19 ± 0.67* 32.89 ± 0.54* 45.30 ± 0.61 0.726 ± 0.015* 4.22 ± 0.24 

On the 120th day I 73.45 ± 1.09 28.30 ± 0,47 45.15  ± 1.03 0.627 ± 0.018 4.53 ± 0.29 
II 76.08 ± 0.83* 30.54 ± 0.18* 45.54 ± 0.74 0.671 ± 0.017* 4.24 ± 0.31 

Note: * P < 0.05 compared with the parameters of the control group.  

Table 3 
Parameters of mineral metabolism (x  ± SE, n = 15)  

Period of the experiment Groups I, µg/mL Mg, mmol/L P, mmol/L Ca, mmol/L Reserve alkalinity, % 

On the 1st day I 0.074 ± 0.005 1.08 ± 0.06 1.66 ± 0.12 2.74 ± 0.11 55.1 ± 0.3 
II 0.075 ± 0.004 1.19 ± 0.08 1.67 ± 0.09 2.70 ± 0.07 54.9 ± 0.3 

On the 30th day I 0.079 ± 0.003 1.15 ± 0.01 1.73 ±0.08 2.79 ± 0.05 52.4 ± 0.8 
II 0.078 ± 0.004 1.11 ± 0.03 1.64 ± 0.09 2.74 ± 0.03 53.4 ± 0.5 

On the 60th day I 0.083 ± 0.007 1.09 ± 0.01 1.65 ± 0.10 2.73 ± 0.04 53.1 ± 0.4 
II 0.089 ± 0.004 1.12 ± 0.03 1.71 ± 0.07 2.76 ± 0.06 53.8 ± 0.5 

On the 90th day I 0.082 ± 0.003 1.06 ± 0.04 1.63 ± 0.07 2.71 ± 0.06 54.3 ± 1.1 
II 0.093 ± 0.004* 1.15 ± 0.06 1.75 ± 0.09 2.73 ± 0.05 55.8 ± 0.9 

On the 120th day I 0.080 ± 0.003 1.03 ± 0.06 1.70 ± 0.07 2.65 ± 0.09 54.4 ± 0.6 
II 0.087 ± 0.003* 1.10 ± 0.01 1.80 ± 0.07 2.70 ± 0.08 55.6 ± 0.5 

Note: see Table 2.  

Table 4  
Parameters of activity of enzymes (x ± SE, n = 15) 

Period  
of the  

experiment 

Gro-
ups AST, U/L ALT, U/L De Ritis ratio 

(AST/ALT) 
Alkaline phos-
phatase, U/L 

1st day I 63.2 ± 4.9 22.5 ± 2.2 2.81 ± 0.22   116.6 ± 10.1 
II 61.9 ± 5.6 22.3 ± 3.3 2.78 ± 0.81 121.3 ± 6.8 

30th day I 62.1 ± 7.7 21.1±1.6 2.94 ± 0.36   97.1 ± 9.9 
II 63.4 ± 7.8 21.9±2.1 2.89 ± 0.43   91.3 ± 3.9 

60th day I 63.9 ± 7.7 21.5±1.0 2.97 ± 0.41 100.4 ± 7.4 
II 64.5 ± 4.2 23.5 ± 2.4 2.74 ± 0.48 104.3 ± 5.4 

90th day I 64.5 ± 6.5 21.6 ± 1.1 2.98 ± 0.26 103.1 ± 4.2 
II 64.2 ± 4.8 24.1 ± 3.6 2.66 ± 0.28   114.7 ± 2.9* 

120th day I 64.7 ± 4.3 23.6 ± 1.7 2.74 ± 0.37 105.9 ± 6.0 
II 65.1 ± 3.7 27.5±1.6* 2.37 ± 0.32   117.7 ± 5.1* 

Note: * P < 0.05 at comparison with the parameters of the control group.  

The level of glucose in the animals of the II group exceeded the same 
parameter in the animals of the control group by 3.1% and 2.3% on the 
60th and 90th days of the experiment respectively (Fig. 1). According to 
the data of our research, the content of cholesterol in blood serum of cows 
of the experimental group was lower by 10.9% on the 60th and on the 
90th day reliably reduced by 16.9% compared with the control (P < 0.05), 
and on the 120th day the decrease in this parameter accounted for 6.1% 
compared with the control (Fig. 2).  

As a result of feeding with organic iodine, the lactating cows of the II 
group were observed to have an increase in the content of carotene by 
9.1% on the 60th day and 10.3% on the 90th day of the study, and on the 
120th the value of this parameter was 10.6% compared with the data of 
the control group (P < 0.05; Fig. 3).  

According to the results of our studies, by the 60th day of the experi-
ment, mass of the share of fat in both groups of cows increased (Table 5). 
The number of the somatic cells (NSC) in the milk of animals in the expe-
riment did not exceed the allowable normative values. We should note 
that in the milk of animals which received organic iodine this parameter 
decreased by 19.1% and 28.4% on the 60th and 90th days respectively. 
This tendency was observed also on the 30th day after termination of 
providing feed containing the organic iodine.  

Percentage of the inseminated animals after the first insemination 
comprised 60% in the experimental group of animals and 46.7% in the 

control. Analysis of the duration of the service-period revealed that in 
animals which received organic iodine this parameter accounted for 88 
days on average and in the animals of the control – 95.5 days, and a posi-
tive tendency towards duration of service-period was seen in the experi-
mental group. It was determined that the index of insemination in the 
lactating cows of the II group was reliably lower than such in animals of 
the control group and accounted for 1.6 (Р < 0.05). 

  
Fig. 1. The level of glucose in blood of animals (x ± SE, n = 15):  

 – control group of animals,  – experimental group of animals  

  
Fig. 2. The level of cholesterol in blood of animals (x ± SE, n = 15):  

* – P < 0.05 at comparison with the parameters  
of the control group; see Fig. 1  
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Discussion  
 

This study demonstrated that the use of feed additive with organic 
iodine in the amount of 1.5 g per individual daily in feeding of the lacta-
ting cows during 60 days contributes to the activation of the hormone-
forming functions of the thyroid, which is a stimulating factor for the 
intensification of the metabolic processes in the organism of animals.  

The animals which received organic iodine were observed to have in-
crease in the serum proteins, indicating absence of impaired metabolism. 
This is related to the fact that iodine introduced into the organism of ani-
mals positively affects the functioning of their thyroid, resulting in synthe-
sis of hormones, most of which are bonded with blood proteins (Mellen & 
Hardy, 1957; Bartalena & Robbins, 1993; Power et al., 2000).  

Different sections of the thyroid produce hormones directly involved 
in the phosphorus-calcium and mineral metabolism, and in particular are 
responsible for homeostasis and metabolism of calcium, phosphorus and 

magnesium (Mosekilde et al., 1990; Çaksen et al., 2003; Cardoso et al., 
2014). Our study revealed increase in the parameters of mineral metabol-
ism in the blood serum of cows which received organic iodine.  

 
Fig. 3. Level of carotene in blood of animals (x ± SE, n = 15): see Fig. 2  

Table 5  
Parameters of dairy productivity (x ± SE, n = 15)  

Period of the expe-
riment Group Fat, % Protein, % Lactose, % Dry matter, % Number of somatic  

cells, thou/cm3 
Daily milk  
yield, kg 

Milk of 4%  
fatness, kg 

On the 1st day I 4.31 ± 0.25 3.05 ± 0.14 4.48 ± 0.10 12.22 ± 0.30 228 ± 62 31.5 ± 2.7 32.9 ± 2.8 
II 4.48 ± 0.29 3.02 ± 0.19 4.53 ± 0.11 12.32 ± 0.40 189 ± 53 32.8 ± 1.4 35.2 ± 1.5 

On the 30th day I 4.42 ± 0.07 3.11 ± 0.09 4.45 ± 0.08 12.36 ± 0.20 201 ± 38 33.4 ± 1.7 35.5 ± 1.8 
II 4.47 ± 0.11 3.09 ± 0.13 4.56 ± 0.05 12.36 ± 0.30 197 ± 33 32.9 ± 2.9 35.2 ± 3.1 

On the 60th day I 4.46 ± 0.12 3,14 ± 0.07 4.51 ± 0.11 12.36 ± 0.20 215 ± 32 32.9 ± 1.9 35.2 ± 2.0 
II 4.59 ± 0.09 3.15 ± 0.15 4.59 ± 0.10 12.34 ± 0.10 174 ± 41 33.6 ± 1.5 36.6 ± 1.6 

On the 90th day I 4.60 ± 0.15 3.16 ± 0.06 4.60 ± 0.03 12.35 ± 0.10 204 ± 51 31.2 ± 3.6 34.0 ± 3.9 
II 4.63 ± 0.10 3.18 ± 0.03 4.62 ± 0.06 12.39 ± 0.10 146 ± 48 32.2 ± 4.4 35.2 ± 4.8 

On the 120th day I 4.52 ± 0.24 3.14 ± 0.15 4.52 ± 0.07 12.28 ± 0.40 212 ± 47 27.5 ± 2.5 29.6 ± 2.7 
II 4.58 ± 0.30 3.30 ± 0.11 4.63 ± 0.06 12.31 ± 0.20 167 ± 54 29.1 ± 2.3 31.6 ± 2.5 

Note: * P < 0.05 at comparison with the parameters of the control group.  

Table 6  
Parameters of the reproductive function (x ± SE, n = 15)  

Parameters Groups 
control experimental 

Number of inseminations: 
1st insemination 
2nd insemination 
3rd insemination 
4th period 

individuals % individuals % 
7 
4 
3 
1 

46.7 
26.7 
20.0 
  6.6 

9 
3 
3 
– 

60.0 
20.0 
20.0 
  0.0 

Service-period, days 96.5 ± 12.1 88.1 ± 11.3 
Insemination index 1.90 ± 0.18   1.60 ± 0.22* 
Note: * P < 0.05 at comparison with the parameters of the control group.  

The study demonstrates the increase in AST and ALT activities in the 
blood serum of lactating cows the diet of which included organic iodine-
containing feed. This to some extent allows us to diagnose the absence of 
disorders and dysfunctions of the liver for these enzymes are the main 
liver enzymes. The activity of this organ is related to the thyroid hormones 
which regulate the main metabolism of hepatocytes, the cells of the paren-
chyma of the liver, which in turn regulates endocrine functions of the thy-
roid hormones (Malik & Hodgson, 2002; Chalasani et al., 2004; Moustafa 
et al., 2009; Mariani & Berns, 2012). During our experiment, the animals 
which received organic iodine were observed to have a decrease in the de 
Ritis Coefficient. This parameter in lactating cows of the experimental and 
control groups was more than one, which could indicate intensified acti-
vity of the heart muscle, but is considered the norm for highly-productive 
animals (Lapteva & Suvorov, 2018).  

As a result of feeding the cows with an organic iodine-containing ad-
ditive we determined increase in alkaline phosphatase in the blood of 
animals of the experimental group. This parameter is an indicator accord-
ing to which one can judge the cell penetrability, regulation of fat and pro-
tein metabolisms, and also the digestion of mineral substances from the 
blood by the tissues (Wei et al., 2004). Increase in the content of glucose in 
the blood of the experimental group of cows indicates an increase in the 
process of gluconeogenesis, which mainly occurs in the liver, the functio-
ning of which, as described above, is closely related to the correct func-
tioning of the thyroid (Sinha et al., 2014; Jayanthi & Srinivasan, 2019).  

Decrease in the cholesterol level in the blood of lactating cows which 
received organic iodine represents the activity of hormones of the thyroid 
towards the increase of lypolysis, implicating decrease in the concentration 
of cholesterol and triglycerides in the blood (Shin & Osborne, 2003; Gag-
non et al., 2010). Furthermore, this indicates insufficient production of 
thyroxine hormone which activates the enzyme which, in turn, regulates 
the intensity of the cholesterol synthesis (Angelin et al., 2015; Balabaev & 
Derho, 2017).  

Increase in the content of carotene was determined in the blood serum 
of animals which received the additive with organic iodine, representing 
increase in the vitamin metabolism in lactating cows. This may be an indica-
tor of normal hormone-producing function of the thyroid (Zimmermann 
et al., 2007; Al-Rubae’I & Al-Musawi, 2011; Gunchak & Grimak, 2014).  

The obtained results of the study indicate the correspondence of the 
action of the proposed iodine additive to the actions of the existing analo-
gues (Krasnoslobodceva, 2010; Moschini et al., 2010; Gorlov et al., 2014; 
Bykova et al., 2017). Moreover, according to data of control milkings, we 
determined an increase in the dairy productivity and quality parameters of 
milk from cows of the experimental group, where the animals received 
organic iodine, compared with the control animals. Use of the feed with 
organic iodine led to the 3.9% increase in the daily yield of milk with 
4.0% fat, 2.9% increase in the milk protein and reduction of NSC measur-
ing 19.1% on the 60th day, and the tendency towards improvement of 
some parameters of dairy productivity remained also on the 90th day 
(milk yield of milk with 4.0% was 3.5% higher, NSC decreased by 
28.4%). As a result of the effect of the additive, on the 120th day of the 
experiment the amount of the milk yield from the lactating cows of the 
experimental group exceeded the control values by 6.8%, and the content 
of milk fat was 5.1% higher at decrease in NSC by 21.2%. This indicates 
the fact that sufficient production of thyroid hormones positively correlates 
with the parameters of the dairy productivity of cows in the biosynthesis of 
the constituents of milk (Blum et al., 1983; Krasnoslobodceva, 2010).  

The hormone regulation of the thyroid is known to directly affect the 
reproductive function of animals. The hormones of the thyroid have a 
stimulating effect on the differentiation of the ovarian follicles and intensi-
fy the production of luteinizing hormone which contributes to ovulation, 
formation of the corpus luteum and the development of the embryo (Pop-



 

Regul. Mech. Biosyst., 2020, 11(1) 58 

pe et al., 2007; Balabaev & Derho, 2016). According to the results of our 
studies, we found an improvement of the reproductive function of cows 
which received organic iodine compared with the animals of the control 
group: the parameters of the service-period and index of insemination of 
the animals which received the organic iodine-containing additive reduced 
by 8.5% and 15.8% respectively. This characterizes the surveyed additive 
as an efficient preparation for improvement of physiological-biochemical 
parameters of the organism and productive qualities of the animals.  

It should be noted that in the 30 days after finishing the feeding with 
the fodder with organic iodine, the animals of the experimental group were 
observed to experience the continuing effect of the additive, i.e. higher 
values of the biochemical parameters of blood, increase in dairy producti-
vity and improvement of the reproductive qualities compared with such of 
the control.  
 
Conclusion  
 

Thus, as a result of the research conducted, we determined that use of 
feed with organic iodine in the amount of 1.5 g per individual in the feed-
ing of lactating cows over 60 days contributed to uniform ingression of 
iodine into the organism of animals and increased in its parameter in the 
blood serum. Furthermore, according to the results showing an increase in 
the parameters of all types of metabolism in the organism of animals 
which received the feed with organic iodine, we can presume that the 
additive has an effect on the hormone-producing function of the thyroid. 
It was found that all these factors together had a positive effect not only on 
the increase in the parameters of dairy productivity of animals which re-
ceived organic iodine in the additive but also on their reproductive func-
tion. Nonetheless, to recommend this feed as a preparation which helps 
eliminate iodine-deficiency in feeding  cows and for accurate analysis of 
its impact on the hormone-producing function of the thyroid of animals, 
further studies on the level of thyroid hormones in blood are needed.  
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