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Abstract. Antenatal malnutrition is a condition characterized by both a weight loss in animals and
a change in the morphofunctional characteristics of the internal organs, particularly the incompleteness
of the thyroid gland structure that will have a direct impact on the further growth and development of
animals. Therefore, the aim of the research was to establish the patterns of histostructure of the thyroid
gland inhypotrophic piglets and piglets after prenatal correction of hypotrophy considering their age.
The study was performed on piglets of the large white breed. The study material was the thyroid gland
of hypotrophic piglets and piglets after prenatal correction with Sedimin at 1, 5, 15 and 30 days of age.
The main methods of study: histological, morphometric and statistical data processing.

According to the research results, a thickening of the connective tissue capsule of the thyroid gland
in newborns and five-day-old hypotrophic piglets was established in relation to fifteen and thirty-day-old
ones. The average diameter of the follicle is at a relatively equal level during all periods of the study, the
colloid acquired a “foamy” appearance on the fifth and fifteenth day. The form of thyrocytes and their
nuclei changed with age from flattened to cubic.

Cell-tissue composition of the thyroid gland of piglets after prenatal correction of malnutrition is
functionally active. On the first and fifth days the capsule of the organ was thinned, by the end of the study
its thickness increased markedly. The diameter of the follicles of the thyroid gland decreased from the neonatal
period to the thirtieth day. Throughout the experiment, the structure of the colloid changed in the follicle
lumen from homogeneous consistency to “frothy” by the end of the experiment. At the beginning
of the experiment, both flattened and cubic-shape epithelial cells were observed in the parenchyma of the
thyroid gland, by the thirtieth day it was stably cubic. The nuclei of thyrocytes are mostly spherical and
hypochromic.

In conclusion, it is worth noting that in hypotrophic piglets in the neonatal period and in the five-day
age, the incompleteness of the structure of the thyroid gland was observed, the further morphological
reorganization reached by the thirtieth day. The medication “Sedimin” had a positive effect on the body
of pigs, reducing the degree of development of malnutrition and contributing to the adequate organo-
and histogenesis, including the thyroid gland.

Key words: thyroid gland, follicle, colloid, thyrocyte, Sedimin, large white breed, hypotrophic piglets,
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INTRODUCTION

Hypotrophy is a disease of newborn piglets, characterized by underdevelopment,
low live weight and low resistance to adverse environmental factors. The etiology
of antenatal malnutrition is associated with a violation of the norms of feeding pregnant
sows, the occurrence of metabolic disturbances in them causes toxicosis of gestation
and results in fetal toxicosis and hypoxia, metabolic disorders in fetus, weakening of the
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differentiation of the tissues and organs of the fetus, which all in all lead to morphological
and functional immaturity of piglets [1, 2]. Antenatal hypotrophy is characterized by
a lag in the growth of individual organs, the underdevelopment of internal organs can
manifest as a decrease in their absolute mass, and anstructural inferiority of their
parenchyma (cell immaturity, insufficient differentiation), which leads to a decrease
in reactivity, metabolic pathologies and toxicosis [3—5]. One of the important organs
responsible for the growth and development of the fetus is thyroid gland, a cell-tissue
composition of which is directly expressed in its functional ability [4, 6—=&8]. Prenatal
prevention of malnutrition is timely formation of tissues and organs, with their further
inclusion in metabolic processes, such organs include the thyroid gland, whose thyroid
hormones directly affect metabolism [9—11].

The aim of the study is to establish the patterns of histostructures of the thyroid
gland in hypotrophic piglets after prenatal correction of hypotrophy considering age.

MATERIALS AND METHODS

Scientific research was carried out on large white breed piglets on the basis of
APC “Pokrovsky” of the Orenburg region and the Department of morphology, physiology
and pathology of Orenburg State Agrarian University. Two groups of animals were
formed: the first is the control of malnutrition, and the second is the piglets after
the prenatal prevention of malnutrition with Sedimin. The object of the study was
the thyroid gland from piglets at the age of 1, 5, 15 and 30 days. Histological, morpho-
metric and statistical research methods were used.

RESULTS AND DISCUSSION

The histoarchitecture of the thyroid gland of day-old hypotrophic piglets is relatively
homogeneous (Fig. 1). The thickness of the connective tissue organ capsule was —
42.03 + 12.60 microns. In the parenchyma of the gland, spherical follicles were viewed,
with a diameter (@ — diameter) — 5.98 & 0.48 um. In the follicle lumen colloid is pink,
layered, homogeneous consistency. Locally, resorptive vacuoles were observed in the
colloid. Thyrocytes (height — 0.70 £ 0.06 um) are flattened, the structure of the cyto-
plasm is not visualized, the hyperchromic nuclei are flat, the nucleoli are not visualized
(9 —0.38 £ 0.04 um, NPR = 0.54). The vascular bed is filled with blood.

i

Fig. 1. Thyroid gland of day-old piglets of the first experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — arteriole; 5 — capsule
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Histoarchitecture of the thyroid gland of five-day-old hypotrophic piglets is iso-
morphic. The thickness of the surrounding parenchyma of the thyroid gland capsule is
48.33 £ 0.837 microns. In the center of the organ there are spherical shape and smaller
in size follicles (@ — 6.16 £ 0.76 pm), increasing in diameter and acquiring an ovoid
shape to the periphery of the organ. Folliculogenesis processes are observed in the central
part of the parenchyma of the gland. In the cavities of the follicles, the colloidal mass
is red-pink, with the presence of significant resorption zones. Thyrocytes has a flattened
shape (height — 0.64 = 0.06 pm). The nuclei of thyrocytes are flat (@ — 0.34 £ 0.04 pum,
NPR = 0.55), hyperchromic, and the nucleoli are not visualized. The lumens of the blood
vessels of the microvascular bed (MVB) are weakly filled or empty (Fig. 2).

Fig. 2. Thyroid gland of 5-day-old piglets of the first experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capsule

The connective tissue capsule of the thyroid gland of fifteen-day-old hypotrophic
piglets is prominent throughout — 27.0 £ 5.67 pum, the organ parenchyma is distinctly
divided into lobules by trabeculae (Figure 3). Follicles of both spherical and ovoid shape
(9 6.88 + 0.58 um) are encountered. The colloid filling the follicles has a color from pale
pink to pink, “foamy” consistency, with resorption zones. Half-empty and empty follicles
on the periphery of the organ are visualized. The follicular epithelium is from flat
to cubic form (height — 0.98 £ 0.06 pm) with a weakly-oxophilic cytoplasm. Spherical
nuclei of thyrocytesare hypochromic, visualization of the nucleoli is noted (@ — 0.58 *
1+ 0.056, NPR = 0.59). Intense blood filling is observed in microvascular bed.

Fig. 3. Thyroid gland of 15-day-old piglets of the first experimental group:

A — x150; B — x600; C — x1500; Mayer's hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capsule; 5 — capillary
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On the thirtieth day a moderately developed connective tissue capsule is observed
in the histostructure of the thyroid gland — 40.95 + 14.94 microns. The shape and size
of the follicles are variable over the entire area of the specimen, most of them are
spherical and ovoid shape (@ — 6.02 + 0.64 um), with rarely observed triangular shaped
structures. The colloidal component is from pale pink to red-pink in color, the consistency
is homogeneous, lamination is noted. In low prismatic thyrocytes (height — 1.20 +
1+ 0.08 um), a weakly oxidizing cytoplasm is observed, with the presence of vacuoliza-
tion. The nuclei of the thyrocytes has a spherical shape, the color is hypochromic, the
nucleoli are visible (@ — 0.76 = 0.042 um, NPR = 0.62). The intensive metabolism is
observed in the vascular bed (Fig. 4).

Fig. 4. Thyroid gland of 30-day-old piglets of the first experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — venule; 5 — capillary

Histoarchitecture of the thyroid gland of day-old piglets after prenatal correction
with complex medication “Sedimin” is heteromorphic (Fig. 5). The connective tissue
capsule is changed throughout the organ, either thickening or gradually becoming thinner,
an average of 22.86 + 4.77, whose trabeculae divide the parenchyma into lobules. The
follicles are variable, spherical in shape and small in size (@ — 7.56 = 0.42 um),
the formation of new follicles is continued. The colloid is oxyphilic, homogeneous,
layered. Thyrocytes range from flat to cubic cells (height — 0.92 + 0.076 um), moderately
colored, hypochromic, spherical (@ — 0.64 £ 0.04 pum, NPR = 0.69), locally flattened,
nucleoli are well visualized. MVB is moderately filled with blood.

Fig. 5. Thyroid gland daily piglets of the second experimental group:

A — x150; B — x 600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capsule
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The micromorphology of the thyroid gland of piglets of the second group on the
fifth day is heterogeneous (Fig. 6). The thickness of the connective tissue capsule is
10.53 + 5.40 microns. The follicles predominate in spherical shape, smaller sizes in the
center and large on the periphery (@ — 6.94 + 0.94 microns). In addition, follicles of
polygonal form, including stellate, are observed. The follicle cavities are filled with pink,
homogeneous, layered colloid. Resorption sites along the periphery of the follicle cavity
are observed. Proliferation zones of the follicular epithelium indicate offolliculogenesis.
Thyrocytes are from flat to cubic form (height — 0.78 + 0.064), cytoplasm is weakly
oxyphilous, nucleus of thyrocytes has from flattened to spherical configuration (@ —
0.50 £ 0.048 pm, NPR = 0.64), hyperchromic, nucleoli are not visible. The vascular bed
is moderately filled with blood.

Fig. 6. Thyroid gland of 5-day pigs of the second experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capillary; 5 — capsule

On the fifteenth day, the thickness of the capsule is 46.53 £ 7.65 microns. The shape
of the follicle is characterized by variability (@ — 7.02 = 0.42 pum), in the center of the
thyroid parenchyma tissue clusters are small and spherical, large in size and ovoid shape
at the periphery. Colloid is pink, granular consistency, with resorption zones. Processes
of folliculogenesis are observed. Thyrocytes (height — 0.70 £ 0.04 pm) are variable
in shape from flat to low prismatic, cytoplasm is oxyphilic, hypochromic nuclei of
spherical thyrocytes (@ — 0.50 = 0.038 um, NPR = 0.72), nucleoli are visualized.
The vascular bedis characterized by intense metabolic processes in the thyrohematic
barrier (Fig. 7).

Fig. 7. Thyroid gland of 15-day pigs of the second experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capillary; 5 — capsule
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The histostructure of the thyroid gland of piglets on the thirtieth day is characterized
by the presence of a moderately developed capsule (10.58 = 11.25 um). Follicles (0 —
5.42 + 0.38 um) are spherical in shape and smaller in the center, oval and large at the
periphery of the parenchyma of the organ. The colloid is pink, “foamy”, layered, with
the presence of resorptive vacuoles. Thyrocytes (height — 0.90 £ 0.10 um) are cubic
inshape, cytoplasm is weakly acidic, the nucleus of thyrocytes (@ — 0.66 + 0.044 um,
JAPO = 0.73) are spherical, hypochromic, nucleoli are visualized. The MCBis intensively
filled with blood (Fig. 8).

Fig. 8. Thyroid gland of 30-day pigs of the second experimental group:

A — x150; B — x600; C — x1500; Mayer’s hematoxylin and eosin:
1 — follicles; 2 — thyrocytes; 3 — colloid; 4 — capillary; 5 — capsule

CONCLUSIONS

Thus, the analysis showed that on the first and fifth days the hypotrophic piglets
thyroid gland had a thickening of the capsule, a decrease in the diameter of the follicles
and thyrocytes and the flattening of their nuclei in comparisonwith the piglets after the
use of the Sedimin complex medication. By the fifteenth and thirtieth days, the micro-
morphology of the thyroid gland of piglets of both groups was characterized as func-
tionally active, the morphometry of the structural components of the thyroid gland
showed a decrease in the thickness of the capsule and an increase in the size of follicles,
thyrocytes and their nuclei.

The drug “Sedimin” had a positive effect on the formation of the parenchyma of
the thyroid gland of piglets in all age periods. Histoarchitecture of the thyroid gland
of piglets in a state of hypotrophy was characterized as hypofunctionalon the first and
fifth days, but histophysiology was restored to thirty-day age.

REFERENCES

1. Demidovich AP. Hypotrophy in piglets in industrial complexes. Scientific notes of the educa-
tional institution Vitebsk State Academy of Veterinary Medicine. 2004; 40(1):47—A48.

2. Kurdeko AP, Demidovich AP. Gipotrofiya porosyat [Hypotrophy of pigs]. Vitebsk: Educational
institution Vitebsk State Academy of Veterinary Medicine; 2005.

3. Kuznetsov AN, Glaz AV. Improvement of measures for prevention of oligofertility and hypo-
trophy of piglets in sows. Scientific notes of the educational institution Vitebsk State Academy
of Veterinary Medicine. 2011; 47(2):75—77.

4. Petryankin FP, Petrova OY. Bolezni molodnyaka zhivotnykh: uchebnoe posobie [Diseases
of young animals: Textbook]. 2nd ed. St. Petersburg: Lan’ Publ.; 2014.

VETERINARY SANITARY EXPERTISE 299



bunbxanosa I' K. Becmnux PY/IH. Cepus: ATPOHOMUA 1 >KUBOTHOBO/CTBO. 2018. T. 13. Ne 4. C. 294—302

5. Peterson CJ, Whitman V, Watson PA, Schuler HG, Morgan HE. Mechanisms of Differential
Growth of the Heart Ventricles in Newborn Pigs. Circulation Research. 1989; 64(2):360—369.

6. Suleymanov SM, Parshin PA, Sapozhkova OA, Shaposhnikova YV, Pavlenko OB, Derezina TN.
Structural organization of the endocrine glands in piglets is normal and with experimental
rickets. Bulletin of the Voronezh State Agrarian University. 2016; (3):81—91.

7. Fedotov DN, Bobrik VM. Age and individual morphological features of the structure, arterial
blood supply and innervation of the thyroid gland in pigs. Scientific notes of the educational
institution Vitebsk State Academy of Veterinary Medicine. 2011; 47(1):308—313.

8. Fedotov DN, Luppova IM. Histoorganogenesis, adaptive transformations and the formation
processes of the thyroid gland of piglets in the first month of postnatal ontogenesis. The Bulletin
of Agrarian and Environmental University. 2008; 2(1):166—170.

9. Rassolov CN, Eranov AM. The endocrine activity of the thyroid gland of young pigs for fattening
with the introduction of iodine and selenium preparations against the background of a probiotic.
Achievements of Science and Technology of AIC. 2011; (12):63—64.

10. Paredes SP, Jansman AJM, Verstegen MWA, Awati A, Buist W, Den Hartog LA et al. Analysis
of factors to predict piglet body weight at the end of the nursery phase. Journal of animal
science. 2012; 90(9):3243—3251. Available from: doi: 10.2527/jas.2011-4574.

11. Arthur JR, Beckett GJ. Roles of Selenium in iodothyronine 5’-deiodinase and in thyroid
hormone and iodine metabolism. In: Arthur JR, Beckett GJ. (eds.) Selenium in biology and
human health. New York, NY: Springer; 1994. p. 93—115.

12. Dvoték M, Neumannova M, Bursa J. The relationship of serum thyroxine level to body mass
of piglets during their postnatal development. Acta Veterinaria Brno. 1986; 55:11—21.

13. Parker RO, Williams PEV, Aherne FX, Young BA. Histological structure of the thyroid gland
in the neonatal pig. Neonatology. 1980; 38(3—4):120—125.

INFORMATION ABOUT AUTHORS
Bilzhanova Gulnar Zhardymovna — PhD student of the Department of Morphology, Physiology
and Pathology, Orenburg State Agrarian University, e-mail: bilzhanovagulnara@mail.ru

For citation:

Bilzhanova GZ. Histoarchitecture of the thyroid gland in piglets with hypotrophy and after the course
of medical correction. RUDN Journal of Agronomy and Animal Industries, 2018, 14 (4), 294—
302. doi: 10.22363/2312-797X-2018-13-4-294-302.

YOK: 636.4:611.4
DOI: 10.22363/2312-797X-2018-13-4-294-302

F’MCTOAPXUTEKTOHUKA LUUTOBUAHOMN XXEJIE3bl NOPOCAT
APU TMNOTPOD®UN U HA DOHE EE KOPPEKLUUU

I'.K. buab:xanosa

OpeHOyprekuil rocy1apcTBEHHBIN arpapHbIi yHUBEPCUTET
Openbype, Poccutickas @edepayus, 460014
bilzhanovagulnara@mail.ru

HenocrarouHoe nocTyriieHre NUTaTeIbHBIX BELIECTB ABIISETCS YCIOBUEM, XapaKTEPU3YIOIINUMCS KaK
ToTepel Beca y )KMBOTHBIX, TaK U U3MEHEHHEM MOP(HOPYHKINOHATBHBIX XapaKTEPUCTHK BHYTPEHHUX
OpraHoB, 0COOCHHO HEMOJHOTON CTPYKTYPBI IIUTOBUIHOM KeJe3bl, KOTopas Oy/eT UMETh NpsIMOE BIUSHUEC
Ha JaNbHEWIINA POCT U Pa3BUTHE KUBOTHBIX. [109TOMY LENbIO HCCIIeI0BAaHUS OBUIO YCTAaHOBUTD 3aKOHO-
MEPHOCTH I'MCTOCTPYKTYpPBI IIUTOBUHOM JKEJIE3bl y THIIOTPOPUIECKUX MOPOCAT M TIOPOCAT MOCIIE PEHATAITb-
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HOI KOpPEKIMU THIOTPo(duH ¢ yueToM ux Bo3pacta. VceiaenoBanue MpoBOIMIIOCH Ha MOpocaTax OoJbLIoi
6eroii moposel. Mi3ydaeMbIM MaTepralioM Oblla IIMTOBUIHAS JKeJle3a THIOTPOPUIECKUX MOPOCAT U TIOPOCST
rmocJje mpeHaTaiabHOoN Koppekiuu ¢ CenuMuHbIM B Bo3pacte 1, 5, 15 u 30 gaeit. OcCHOBHBIE METOIBI
HCCIIEA0BAaHMSA: THCTOJIOTHYECKAs, MOp(OMETpUYECcKast U CTaTUCTHYeCKas 00padOTKa JTaHHBIX.

ITo pe3ynbraTam ucciieoBaHUs OBUIO YCTAHOBJICHO YTOJIICHUE KalCyJIbl COSAMHUTEIBHON TKaH!
[IMTOBUIHOM KeJNe3bl Y HOBOPOXKIEHHBIX U MATHIHEBHBIX THIIOTPOGUIECKUX MOPOCAT B OTHOIICHUH
MATHAALATH U TpUAUAaTHAHEBHBIX. CpeHuil tuamerp (GoJuIMKyna HaXOJUTCsl Ha OTHOCUTENBHO PAaBHOM
YPOBHE B TEUCHHUE BCEX MEPHOJIOB UCCIIEIOBAHUS, KOJUIOU]] IPUOOPEIT «IICHUCTYIO0» BHEIIHOCTD Ha ISTHIHA
W TATHAAUATBIA JeHb. PopMa THPOLUTOB M WX SAEP MEHSUIAch C BO3PAacTOM OT CIUTIOIMIEHHOTO 10 K-
OHYECKOro.

OyHKINOHATIFHO aKTUBHA KJIETOYHAs TKaHb IIUTOBUIHON KeJe3bl MMOPOCST MOCHe MPeHATATbHON
KOppEKIIHK Heloeanus. B miepBblii U MATHINA THU Karcysla opraHa Obuta pa30baBiieHa, W K KOHILy HCCIIEeIO-
BaHUS €€ TOJIIMHA 3aMETHO YBENUUIAch. /luamerp (hOJUIMKYIIOB IIMTOBUIHOM KENEe3bl CHIKAJICS C HEO-
HATAIBHOTO TIepHoJa 10 TPUALATOro AHSA. Ha mpoTshkeHHM BCEro dKCIEpUMEHTa CTPYKTypa KOJUIOHIA
W3MEHSIACh B TIPOCBETE (OIUINKYJIa OT OHOPOIHONW KOHCUCTEHIIMH JI0 «IIEHICTOTO» K KOHITY SKCIIePHMEHTA.
B Hauwalie sKkcniepuMeHTa B MapEeHXMME NIMTOBHIHOM *kKeje3bl HaOJII01aluCh KaK CIUIIOIEHHBIE, TaK
1 KyOMYecKHe SMUTeNNaIbHbIe KIETKH, HAa TPUAUATHIH JeHb OHH ObUIM CTaOWIIBHO KyOWUecKuMH. SIaphl
THPOIIMUTOB B OCHOBHOM C()epUYECKUE U THITOXPOMHBIE.

B 3akitoueHue cieayer OTMETUTh, YTO Y THIOTPOGUUECKUX MTOPOCST B HEOHATAILHOM MEPHOC
Y B MATHIHEBHBIN Nepruoj HaOI0qamach HETIOJHOTA CTPYKTYPHI IMUTOBUIHON JKeJe3bl, NaabHenmas
MopdoJIorrudYecKas peopraHu3alys JOCTHranach K Tpuaunaromy JHio. JlekapctBo «CeauMuH» oKas3alo
MTOJIOXKUTENIBHOE BIUSIHUE HA OPTaHU3M CBHUHEH, YMEHBIINIIO CTENIEHb PAa3BUTHsI HEJOEAaHUS U CII0CO0-
CTBOBAJIO aJIEKBATHOMY OPTraHO-THCTOT€HE3y, BKIIOYAs IMUTOBUIHYIO JKENe3y.
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