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Introduction. The scientific concept of innate immu-
nity origin confirms the fact that survival possibility of any 
species including humans under the environment abun-
dant in potentially pathogenic microorganisms is evolu-
tionary process ofmechanisms development ensuring 
resistance to infections [7]. Resistance (immunity) is di-
vided into the general and local, innate and adaptive one. 
Reactions providing resistance are divided into antibacte-
rial and antitoxic [12].

Under the modern living conditions, the environmen-
tal, technological, climatic, human-induced impacts and 
other stress factors contributes to deterioration of adap-
tive and protective responses in organism and induce of 
immunodeficient conditions. First of all, it concerns young 
species especially during the first month of the postnatal 
development.

Therefore, many efforts have been recently made to 
develop immunostimulants and immunomodulators di-
vided into microorganisms-, vegetable- and animal- gen-
eratedsubstances according its origin (polysaccharides, 
membrane phospholipids, glycopeptides, modified tox-
ins, DNAs and RNAs of microorganisms, vaccines etc.) 
[5]. Endogenous peptide-likeimmunostimulants (prepa-
rations of thymus, spleen, marrow, interleukins etc.) [1, 
6] and synthetic immunostimulants (levamisole, leacadin, 
thymogen) [17], stimulants for metabolic processes (an-
abolic hormones, riboxinum, plasmol, vitamins etc.) have 
been isolated. 

Common synthetic and gene-engineering immuno-
stimulants and isolated bio-factors (e.g. cytotoxicants) 
induce depletion of immune systemorgans and its other 
parts. Substancesextracted fromanimal organs and tis-
sues (tissue-specific proteins) acting as immunostimu-
lants have mild activation action on various immune re-
actions, and this process has a gradual and consistent 
character. An immunomodulating tissue-specific proteins 
is not a sharp activators, rather it is an agent to recover 
a deteriorated immune system. While having an immune-
correcting impact, tissue-specific proteins do not cause 
depletion of the immune system [14].

Recently, a stable interest in the field of animal origin 
materials implementation (including products of livestock 
slaughter) have been appeared [8, 15].
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Immunemodulating bio-active substances extracting 
fromendocrine glands, thymus and spleen of reindeers 
featuringhave been shown to possess a strong stimulat-
ing impact on main characteristics of the immune system 
[3, 9, 11, 18]. The action of medicine spleen and thymus 
origin are influenced on the immune system and blood-
vessels. Recovery the leucocytes number was shown 
tooccur in the peripheral blood with stable increase in the 
activity and intensity of spontaneous and induced neutro-
philphagocytosis [2]. Based on collected data, raw animal 
materials are considered for production of products hav-
ing an immunecorrecting effect [16].

The purpose of this work is to study immunebiologi-
cal active components of the treatment and preventive 
product “Dinormin” produced from immunecompetent 
pork organs and tissues and its therapeutical effect in vivo 
based on secondary immunodeficiency simulation.

Materials and methods. Objects of the study includ-
ed: the “Dinormin” complex product (no. 1); spleen ex-
tract (no. 2); thymus extract (no. 3); extract of mesenteric 
lymph nodes (no. 3); laboratory animals with simulated 
immunodeficiency.

“Dinormin” is a mixture of lyophilicdriedwater-salt 
extracts of swine tissues and immunecompetent organs 
obtained after anindustrial slaughter: thymus, spleen and 
mesenteric lymph nodes [10].

The study of the amino acid compositionhas been 
carried out on“BiotronikLC-2000” aminoacidanalyser 
(Germany). Separation of amino acids inanalytical col-
umn has been performed under the automatic mode in 
the three buffer system of sodium citrate buffers: buffer 
A – 0.18 M, pH 3,25; buffer B – 0.3 Ì, pH 3.9; buffer C – 
1.6 M, pH 4.75. The ion exchange resin “DC-6A” (USA). 
The height of the resin in the column is 22 cm, the flow 
speed of the buffer solution is 32 ml/h. To detect amino 
acids, the method of post-column modification with the 
use of a ninhydrin reagent was applied. The speed of the 
reagent supply was 20 ml/h. 

The study by the electrophoresis methodwas carried 
out in 12.5 % and 15 %polyacrylamide gel at the presence 
of 0,1 % sodiumdodecylsulfate (SDS).

The study on laboratory animalswas carried out ac-
cording to the International Rules for Humane Care of 
Animals. Animals were kept under similar conditions: 
temperature(22 ± 2) °Ñ, moisture (50 ± 5) %, lighting 
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(day-night mode: from 7.00 a.m. to 7.00 p.m.), access to 
feed and water ad libitum. 

The experiment was carried out on Wistar male rats, 
with the average weight of (220 ± 5) g. (n=38). Secondary 
immunodeficiency was simulated in the animals during 
the first 14 days using the following factors: 

• high noise (80-90 Db), 
• compulsory swimming (with a load of 10% of the 

animal weight up to its fatigue);
• intraperitoneal injection of Cyclophosphan®» 

(LANS-Farm, Russia) dosed as 75 mg/kg, three 
times every 72 hours. 

On the 12th day the animals were dividedby pair ana-
logues into 4 groups. Animals of 1st group were treated per 
os with “Dinormin” in dose 5 mg/kg of BW, 2nd – 50 mg/kg 
of BW, 3rd– 500 mg/kg of BW, 4th group was treated dis-
tilled water in equal portions.

Animals were euthanized on 28 days for blood sam-
pling. Biochemical investigations were carried out on 
semiautomatic analyzer BioChem SA (HTI, USA); he-
matologic investigations were carried out on automatic 
analyzer Abacus Junior Vet (Diatron, Austria). The immu-
noassay was carried out on Immunochem 2100 reader 
(USA) based on the sandwich method using sets of ELISA 
species-specific agents (rat).

Blood parameters were compared with the param-
eters normal for this species and age [4] and with param-
eters of the 4th group animals. 

The statistical analysis of the data obtained was car-
ried out with the use of STATISTICA 6.0 Software Pack-
age, by application of the Student’s t-test (differences 
at p<0.05 were considered statistically reliable). The 

mathematical treatment of the data including calculation 
of averages with standard errors (M ± m) was carried out.

Results and discussion. The analysis of the amino 
acid composition (Figure 1) shown the highest content of 
amino acids in spleen extract (about 40.85 % in sample). 
Amino acid content in thymus and mesenteric lymph ex-
tracts was considerably lower and averaged 24.38% and 
24.26 %,respectively. The general content of amino acids 
in “Dinormin”was 37.46%. The amino acid composition 
analysis revealed a high content of acidic amino acids 
(22.68 %) in“Dinormin” such asAspartic acid Glutamic 
acid (9.13 % and 13.55 %, respectively). The content of 
basic amino acids (lysine – 9.71 %, histidine – 3.16 % and 
arginine – 6.82 %) wasapproximately19.7%. Concerning 
neutral amino acids,leucinecontent was 8.34 %, other 
neutral amino acid concentrations variedfrom 4.63 % for 
isoleucine to 5.81 % for tyrosine. The content of sulphur-
containing amino acids was low and averaged2.8 % for-
methionine. The total content of neuromodulatory amino 
acids (Asp, Glu, Gly) in “Dinormin” was high and aver-
aged32.49 % (Figure 1). 

The protein profile of individual extracts and 
“Dinormin”is shown in the Figure 2.

Protein profile of individual extracts includes sub-
stances with the molecular weight (MW) from 10 to 95 
kDa. Profiles of spleen and mesenteric lymph nodes ex-
tracts are quantitative and qualitative quite close. Protein 
bands corresponding toMWfrom 12 to 95 kDa appear in 
the tracks. The proximity of protein bands for these ex-
tracts can be explained byproximity of physiological func-
tions of these immune system organs. Low-molecular 
fractions (MW<10kDa) were revealed in thymus extract.It 

Figure 1.The content of amino acids, mol %.
Figure “1” indicates significant difference at p<0.05 between experimental and control groups, figure “2” indicatessignificant difference at p<0.01 

between experimental and control groups, figure “3” indicatessignificant difference at p<0.001 between experimental and control groups.
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has been noted that all components detected in individual 
extracts tracks were also detected in “Dinormin”.

We can suppose that the composition of the detected 
fractions includes certain known proteins, e.g. interleukin 
17-A (17312 Da), 12-B (36829 Da), 7 (20161 Da), tyrosine 
– protein kinase (71620 Da), lysozyme C-1 (14668 Da) 
and others [13]. These functional proteins are responsi-
ble for receptors of the immune system contributing both 
incidentally and directly to the synthesis of molecules re-
sponsible for protection functions of the organism.Harsh 
reduction of physical activity, changes in the coat and mu-
cous membranes were detected in animals with immuno-
deficiency simulation. Feed and water consumption were 
also reduced.

The haematology analysis data shown a reduction in 
the number of lymphocyte and monocytesand increase in 
the number of granulocytes and thrombocytes for groups 
1 and 2, their number decreased for group 4 with an in-
crease of thrombocytes. The content of leucocytes was 
normal for groups 1, 2 and 3, for group 4 this level was 
much lower. The animals of group 4 shown changes typi-
cal for secondary immunodeficiency: leukopaenia (de-
crease in the number of leucocytes up to 40% compared 
with the lower border of the normal level), monocytopenia 
(decrease in the number of monocytes up to 40% as com-
pared with the lower border of the normal level), agranu-
locytosis (decrease in the content of granulocytes more 
than 50 %). 

Table 

Clinical analysis

Parameters Normal level
Animal group

1 Dose 
0,5 mg/100 g

2 Dose 
5 mg/100 g

3 Dose 
50 mg/100 g

4 Distilled water

Haematological parameters

Leucocytes, 109/l 6.6-12.6 6.32±0.981 8.39±4.112 6.75±1.322 4.87±2.41

Lymphocytes, 109/l 4.78-9.12 2.30±0.122 3.16±0.182 2.89±1.072 4.99±0.01

Mixture: monocytes, eosinophils, 
basophiles, immature cells, 109/l

0.02-0.15 0.10±0.102 0.14±0.063 0.13±0.141 0.07±0.04

Granulocytes, 109/l 1.77-3.38 4.05±0.881 5.90±0.063 3.69±0.142 1.51±0.06

Thrombocytes, 109/l 631-719 799.8±94.41 755.7±75.32 696.75±34.73 768.0±25.4

Biochemical parameters

Glucose, ììîëü/l 7.77-12.21 11.75±2.531 9.11±0.953 8.50±0.923 8.41±1.19

Bilirubin (gen.), mcM /l 0-8.5 2.66±0.193 2.43±0.213 2.83±0.233 2.45±0.21

Creatinine, mcM /l 9-70 59.08±4.411 48.63±1.023 62.83±2.562 65.4±1.41

Urea, mcM /l 4.28-8.57 7.10±0.671 5.98±0.362 6.02±0.193 6.21±0.11

LDH, Å/l 50-700 307.42±27.682 203.85±36.861 173.55±11.853 279.65±11.77

ÀST, Å/l 20-100 114.30±13.562 97.58±13.302 103.33±16.891 118.10±8.20

ÀST, Å/l 10-80 35.07±4.043 31.63±2.252 31.50±2.862 40.20±3.82

Alkalinephosphatase, Å/l 70-450 105.40±7.721 166.58±11.982 137.60±12.212 169.5±16.87

GGT, Å/l 0-4 2.78±0.451 5.67±0.122 3.70±0.541 3.51±0.08

Immunoenzymometric parameters

IgM, mg/l 411±137 538.9±87.11 582.8±55.11 462.9±58.31 380.9±17.1

IgG, g/l 4.98±1.37 4.1±1.11 3.7±1.11 3.4±0.32 3.5±0.1

IFN A, pg/ml - 29.6±8.43 25.6±5.11 21.6±7.92 40.0±9.1

IFN B, pg/ml - 23.7±11.22 57.9±5.41 30.0±2.51 69.1±13.2

Figure 2. SDS-electrophoresis of the samples 
(12.5% polyacrylamide gel). 

Legend:  

Molecular mass standard (130 kDa – 10 kDa).

Spleen extract.

Mesenteric lymph node extract.

Thymus extract.

“Dinormin”. 
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Normalization of the number of leucocytes, lym-
phopenia, monocytopenia (reduction of the number of 
monocytes by almost 2.5 times as compared with the 
lower border of the normal level), granulocytosis (in-
crease in the content of granulocytes by more than 50%) 
were observed in blood of 1group animals treated with 
“Dinormin” per os in dose 0.5 mg/100 g. Lymphopenia, 
monocytopenia and even more considerable increase 
in the content of granulocytes (more than by 3 times as 
compared with the normal level) were observed in blood 
ofanimals ofgroup 2. The changes typical for progress of 
immunodeficiency conditions were less evident in blood 
of animals of groups 1, 2 and 3, with the most evident 
improvement of parameters for groups 1 and 2 (table). 

The results of the biochemical study of serum (table) 
shown that total bilirubin concentration was close to the 
lower border of the normal level, creatinine concentra-
tion was close to the upper border, decrease in the ac-
tivity of gamma-glutamyltransferase was also noticed 
in all the groups,.For groups 1 and 2, the glucose level 
was observed to be close to the upper border of the 
normal level, an increase of aspartate aminotransferase 
activity were detected in 1, 3 and 4. Urea level increase 
was revealed in animals of group 1 in comparison with 
groups 2, 3 and 4. LDH activityin group 1 considerably 
increased, ALP activity decreased in comparison with 
groups 2, 3 and 4. 

Analysis of serum immune parameters of animals 
treated with“Dinormin” shown an increase in the number 
of immunoglobulins M for groups 1, 2 and 3, increase in 
the number immunoglobulins G for groups 1 and 2, and 
a considerable decrease in interferones A and B in com-
parison with group 4 (table).

Conclusion. The results have shown that use of the 
treatement and preventive product ‘Dinormin’in dose 

0.5 mg/100 g and 5 mg/100 g allowed to eliminateof 
immunedeficiencysigns,generate the activation of spe-
cific immunity in the animals according to general (re-
maining after the simulation) reduction of the number 
of immune blood cells with simultaneous increase of im-
munoglobulins M and G and decrease in interferons A 
and B. It should be noticed that despite of low content 
of leucocytes in the blood, including lymphocytes, the 
level of immunoglobulins in the blood increased and the 
level of interfeorns decreased for the animals treated 
with“Dinormin”in dose 0.5 mg/100 g and 5 mg/100 g/ 
This fact indicates the mobilization of the systematic im-
munity. The therapeutic dose of this product is in range 
from 0.5 mg/100 g to 5 mg/100 g. These data shown 
that “Dinormin” proved immune-protective action by in-
creasing generation of humoral factors of the antiinfec-
tive protection for organism with deteriorated immunity 
functions as well as under persistent exposure to various 
pathogenic factors (as provided for conventional live-
stock management).

Prospects for further research. The positive im-
pact of “Dinormin” on reparative processes in young pigs 
has been proved by many experiments. Probably, at the 
first stage this effect is provided by a consolidated action 
of oligapeptides and proteins of the innate immune sys-
tem and proteins of the adaptive immune system. Prob-
ably, the process is also contributed by free amino acids 
having aneuromodulatory action. Then, upon deeper di-
gestion of the tissue-specific proteins, individual amino 
acids and low-molecular peptides are able to have an 
neuroimmunologic impact on animal organisms by de-
livering from the zymohydrolysis in digestive tract to the 
bloodflow. Further research will be directed to the de-
tailed study of product’s activating properties.
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Ðåçþìå. Ïðèðîäíèé òêàíèííèé ïðåïàðàò «Ä³íîðì³í» º ñóì³øøþ ë³îô³ëüíî âèñóøåíèõ âîäíî-ñîëüîâèõ 

åêñòðàêò³â ³ìóíîêîìïåòåíòíèõ îðãàí³â ñâèíåé: òèìóñà, ñåëåç³íêè ³ ìåçåíòåðàëüíèõ ë³ìôàòè÷íèõ âóçë³â. 
Ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ àì³íîêèñëîòíîãî ³ á³ëêîâîãî ñêëàäó ïðåïàðàòó ³ êîìïîíåíò³â, ùî âõîäÿòü 
äî éîãî ñêëàäó. Ó êîìïëåêñíîìó ïðåïàðàò³ çáåð³ãàºòüñÿ óâåñü àì³íîêèñëîòíèé ñïåêòð ³íäèâ³äóàëüíèõ åêñòðàêò³â. 
Ó «Ä³íîðì³í³» â³äì³÷åíà çíà÷íà ê³ëüê³ñòü âèñîêîãî âì³ñòó àñïàðã³íîâî¿, ãëóòàì³íîâî¿ àì³íîêèñëîò, ë³çèíó, àðã³í³íó 
³ ëåéöèíó. Ïðè öüîìó òðåòèíó çàãàëüíîãî âì³ñòó àì³íîêèñëîò (32,5 %) ñêëàäàþòü íåéðîìåä³àòîðí³ àì³íîêèñëîòè 
(àñïàðã³íîâà, ãëóòàì³íîâà êèñëîòè, ãë³öèí).

Ö³ àì³íîêèñëîòè ìàþòü ³ìóíîëîã³÷íó àêòèâí³ñòü ³ ïîêðàùóþòü àäàïòèâí³ çä³áíîñò³ òâàðèí ïðè ñòðåñàõ. 
Åëåêòðîôîðåòè÷íå äîñë³äæåííÿ ïîêàçàëî âèñîêó ãåòåðîãåíí³ñòü åêñòðàêò³â âíóòð³øí³õ îðãàí³â, ïðèñóòí³ñòü 
á³ëêîâèõ ç’ºäíàíü øèðîêîãî ä³àïàçîíó ìîëåêóëÿðíèõ ìàñ (âèñîêîìîëåêóëÿðí³ á³ëêè ç ìîëåêóëÿðíèìè ìàñàìè 
â³ä 130 êÄà äî 43 êÄà; íèçüêîìîëåêóëÿðí³ á³ëêè – 34 êÄà, 26 êÄà, â³ä 15 äî 12 êÄà). Çì³ñò á³ëêîâèõ ç’ºäíàíü 
â êîìïëåêñíîìó ïðåïàðàò³ â³äïîâ³äàº äàíèì àíàë³çó ³íäèâ³äóàëüíèõ åêñòðàêò³â. Ïðåäñòàâëåí³ äàí³ äîçâîëÿþòü 
çðîáèòè âèñíîâîê, ùî «Ä³íîðì³í» ÿê êîìïëåêñíèé ïðåïàðàò çáåð³ãàº àì³íîêèñëîòè ³ àêòèâí³ ðå÷îâèíè á³ëêîâî¿ 
ïðèðîäè, ùî ì³ñòÿòüñÿ â îêðåìèõ åêñòðàêòàõ ³ìóíîêîìïåòåíòíèõ îðãàí³â, çäàòí³ âïëèâàòè íà ³ìóíí³ ðåàêö³¿ 
îðãàí³çìó. Â åêñïåðèìåíòàõ in vivo áóëà ïîêàçàíà âèñîêà ³ìóíîïðîòåêòîðí àêòèâí³ñòü. «Ä³íîðì³í» ñïðèÿº 
àêòèâàö³¿ ³ìóííî¿ ñèñòåìè ó òâàðèí: â³äáóâàºòüñÿ ðåîðãàí³çàö³ÿ êë³òèííî¿ ñêëàäîâî¿ ³ìóí³òåòó ç³ çá³ëüøåííÿì 
âì³ñòó ³ìóíîãëîáóë³í³â Ì (41%) ³ G (17%) ³ çíèæåííÿì ê³ëüêîñò³ ³íòåðôåðîí³â A (26%) ³ Â (65 %). Òåðàïåâòè÷íà 
äîçà öüîãî çàñîáó çíàõîäèòüñÿ â ä³àïàçîí³ â³ä 5 ìã/êã äî 50 ìã/êã

Êëþ÷îâ³ ñëîâà: ïðèðîäíî-òêàíèííèé ïðåïàðàò, «Ä³íîðì³í», ³ìóíîìîäóëÿòîðè, òêàíèíí³ ñïåöèô³÷í³ á³ëêè. 

ÓÄÊ 615.32:616-084/085
ÈÑÏÎËÜÇÎÂÀÍÈÅ ÏÐÈÐÎÄÍÎ-ÒÊÀÍÅÂÎÃÎ ÏÐÅÏÀÐÀÒÀ «ÄÈÍÎÐÌÈÍ» Â ËÅ×ÅÁÍÎ-ÏÐÎÔÈËÀÊÒÈ-

×ÅÑÊÈÕ ÖÅËßÕ
×åðíóõà È.Ì., Ôåäóëîâà Ë.Â., Âàñèëåâñêàÿ Å.Ð., Ìàêàðåíêî À.Í.
Ðåçþìå. Ïðèðîäíûé òêàíåâîé ïðåïàðàò «Äèíîðìèí» ïðåäñòàâëÿåò ñîáîé ñìåñü ëèîôèëüíî âûñóøåííûõ 

âîäíî-ñîëåâûõ ýêñòðàêòîâ èììóíîêîìïåòåíòíûõ îðãàíîâ ñâèíåé: òèìóñà, ñåëåçåíêè è ìåçåíòåðàëüíûõ 
ëèìôàòè÷åñêèõ óçëîâ. Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ àìèíîêèñëîòíîãî è áåëêîâîãî ñîñòàâà 
ïðåïàðàòà è êîìïîíåíòîâ, âõîäÿùèõ â åãî ñîñòàâ. Â êîìïëåêñíîì ïðåïàðàòå ñîõðàíÿåòñÿ âåñü àìèíîêèñëîòíûé 
ñïåêòð èíäèâèäóàëüíûõ ýêñòðàêòîâ. Â «Äèíîðìèíå» îòìå÷åíî çíà÷èòåëüíîå êîëè÷åñòâî âûñîêîå ñîäåðæàíèå 
àñïàðãèíîâîé, ãëóòàìèíîâîé àìèíîêèñëîò, ëèçèíà, àðãèíèíà è ëåéöèíà. Ïðè ýòîì òðåòü îáùåãî ñîäåðæàíèÿ 
àìèíîêèñëîò (32,5 %) ñîñòàâëÿþò íåéðîìåäèàòîðíûå àìèíîêèñëîòû (àñïàðãèíîâàÿ, ãëóòàìèíîâàÿ êèñëîòû, 
ãëèöèí).

Äàííûå àìèíîêèñëîòû îáëàäàþò èììóíîëîãè÷åñêîé àêòèâíîñòüþ è óëó÷øàþò àäàïòèâíûå ñïîñîáíîñòè 
æèâîòíûõ ïðè ñòðåññàõ. Ýëåêòðîôîðåòè÷åñêîå èññëåäîâàíèå ïîêàçàëî âûñîêóþ ãåòåðîãåííîñòü ýêñòðàêòîâ 
âíóòðåííèõ îðãàíîâ, ïðèñóòñòâèå áåëêîâûõ ñîåäèíåíèé øèðîêîãî äèàïàçîíà ìîëåêóëÿðíûõ ìàññ 
(âûñîêîìîëåêóëÿðíûå áåëêè ñ ìîëåêóëÿðíûìè ìàññàìè îò 130 êÄà äî 43 êÄà; íèçêîìîëåêóëÿðíûå áåëêè – 34 êÄà, 
26 êÄà, îò 15 äî 12 êÄà). Ñîäåðæàíèå áåëêîâûõ ñîåäèíåíèé â êîìïëåêñíîì ïðåïàðàòå ñîîòâåòñòâóåò äàííûì 
àíàëèçà èíäèâèäóàëüíûõ ýêñòðàêòîâ. Ïðåäñòàâëåííûå äàííûå ïîçâîëÿþò ñäåëàòü âûâîä, ÷òî «Äèíîðìèí» êàê 
êîìïëåêñíûé ïðåïàðàò ñîõðàíÿåò àìèíîêèñëîòû è àêòèâíûå âåùåñòâà áåëêîâîé ïðèðîäû, ñîäåðæàùèåñÿ â 
îòäåëüíûõ ýêñòðàêòàõ èììóíîêîìïåòåíòíûõ îðãàíîâ, ñïîñîáíûå âëèÿòü íà èììóííûå ðåàêöèè îðãàíèçìà. Â 
ýêñïåðèìåíòàõ in vivo áûëà ïîêàçàíà âûñîêàÿ èììóíîïðîòåêòîðíîå àêòèâíîñòü. “Äèíîðìèí” ñïîñîáñòâóåò 
àêòèâàöèè èììóííîé ñèñòåìû ó æèâîòíûõ: ïðîèñõîäèò ðåîðãàíèçàöèÿ êëåòî÷íîé ñîñòàâëÿþùåé èììóíèòåòà 
ñ óâåëè÷åíèåì ñîäåðæàíèÿ èììóíîãëîáóëèíîâ Ì (41%) è G (17%) è ñíèæåíèåì êîëè÷åñòâà èíòåðôåðîíîâ A 
(26%) è Â (65 %). Òåðàïåâòè÷åñêàÿ äîçà äàííîãî ñðåäñòâà íàõîäèòñÿ â äèàïàçîíå îò 5 ìã/êã äî 50 ìã/êã.

Êëþ÷åâûå ñëîâà: ïðèðîäíî-òêàíåâîé ïðåïàðàò, «Äèíîðìèí», èììóíîìîäóëÿòîðû, òêàíåâûå ñïåöèôè÷åñêèå 
áåëêè. 
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UDC 615.32:616-084/085
DESIGN OF THE TREATMENT AND PREVENTIVE MEAT PRODUCT «DINORMIN»
Chernukha Irina M., Fedulova Liliya V., Vasilevskaya Ekaterina R., Makarenko Alexander N.
Abstract. The purpose of this work is to study immunebiological active components of the treatment and preven-

tive product “Dinormin” produced from immunecompetent pork organs and tissues and its therapeutical effect in vivo 
based on secondary immunodeficiency simulation.

Materials and methods. Objects of the study included: the “Dinormin” complex product (no. 1); spleen extract (no. 2); 
thymus extract (no. 3); extract of mesenteric lymph nodes (no. 3); laboratory animals with simulated immunodeficiency.

The analysis of the amino acid composition shown the highest content of amino acids in spleen extract (about 40.85 
% in sample). Amino acid content in thymus and mesenteric lymph extracts was considerably lower and averaged 
24.38% and 24.26 %,respectively. The general content of amino acids in “Dinormin”was 37.46%. The amino acid com-
position analysis revealed a high content of acidic amino acids (22.68 %) in“Dinormin” such asAspartic acid Glutamic 
acid (9.13 % and 13.55 %, respectively). The content of basic amino acids (lysine – 9.71 %, histidine – 3.16 % and 
arginine – 6.82 %) wasapproximately19.7%. Concerning neutral amino acids,leucinecontent was 8.34 %, other neutral 
amino acid concentrations variedfrom 4.63 % for isoleucine to 5.81 % for tyrosine. The content of sulphur-containing 
amino acids was low and averaged2.8 % formethionine. The total content of neuromodulatory amino acids (Asp, Glu, 
Gly) in “Dinormin” was high and averaged32.49 % 

“Dinormin” is a mixture of lyophilicdriedwater-salt extracts of swine tissues and immunecompetent organs obtained 
after anindustrial slaughter: thymus, spleen and mesenteric lymph nodes “Dinormin” is a mixture of immunocompetent 
swine organs: lyophilic dried water-salt extracts thymus, spleen and mesenteric lymph nodes. Preparation and ingre-
dients in its composition were studied with amino acid and protein composition analyses. Full range of individual amino 
acid extracts revealed in the complex preparation. There are a high content aspartic, glutamic amino acids, lysine, argi-
nine and leucine in «Dinormin». Neurotransmitter amino acids (aspartic, glutamic acid, glycine) were composing a one 
third of the total amino acid content (32.5%). These amino acids have immunological activity and improve the adaptive 
capacity of animals under stress. SDS-electrophoresis showed the high heterogeneity of the extracts of internal organs 
and presence of the proteins of a wide molecular weights range (high molecular weight proteins – 130 kDa and 43 kDa, 
proteins of low molecular weight – 34 kDa, 26 kDa, 15 to 12 kDa). «Dinormin» retains amino acids and active protein-
aceous material, contained in the individual extracts of immune organs and affected the immune response, in complex 
drug. Immunopotentiating activity was revealed during in vivo experiments. “Dinormin” promoted specific immune sys-
tem in the animals according to general reduction of the number of immune blood cells with simultaneous increase of 
immunoglobulins M (41 %) and G (17 %) and decrease in interferons A (26 %) and B (65 %).The therapeutic dose of this 
product is in range from 0.5 mg/100 g to 5 mg/100 g. Research work 013.15.03.

Key words: meat product, “Dinormin”, immunomodulator, tissue-specific proteins.
Ðåöåíçåíò – ïðîô. Äåâ’ÿòê³íà Ò.Î.
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