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ABSTRACT 
 

This article shows the morphofunctional state of the system “mother - placenta - fetus – newborn” at 
the gestosis of pregnant sows. Morphometric study of the placenta at gestosis of pregnant sows indicates that 
the length of the umbilical cord and the weight of the maternal side of the placenta areincreased, and the 
thickness and volume of the fetal side of the placenta are reduced by a statistically valid value in comparison 
with the same indicators in clinically healthy pregnant sows. Fetal-placental ratio for birth in clinically healthy 
sows is more favorable than in sows suffering from gestosis. The functional status of the newborns depends on 
forming processes of maternal and fetal placenta and morpho-physiological properties of fetus development. 
Keywords: gestosis of pregnant sows, placenta, fetus, newborns. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

*Corresponding author 
 



  ISSN: 0975-8585 

July – August  2016  RJPBCS   7(4)  Page No. 2298 

INTRODUCTION 
 

Pig farming being an animal husbandry industry of precocious animal maturing plays an important 
part in providing the population with meat and meat products. The greatest effect in pig farming is achieved 
by intensification with maximum use of breeding stock[1,4]. 

 
Currently, one of the most important areas of veterinary science is the development and perfection of 

means and methods of early prevention of metabolic disorders and creation on this basis a reliable system of 
protection from the so-called "technological" pathologies of pigs’ reproduction[3,5,8]. 
 

In addition, in recent years it was found that phase changes or critical periods in the development of 
immune system of pigs, which further define immunodeficiency states of animals, are recorded during 
postnatal growth and development of pigs [2,6,9]. 

 
The problem of the mechanism of metabolic disturbances in the system “mother-placenta-fetus" at 

gestosis in pregnant sows is worthy of a special discussion, the consequence of the problem is the increased 
number of stillborns in the offsprings, live piglets with low birth weight and with a slightly pronounced 
orientation and sucking reflexes[7]. 

 
In connection with this, the problem of increasing of non-specific (natural) stability of the organism 

which is significant  in protecting the body from diseases and in the process of immunological rearrangement 
at active immunity developing in gestation period is becoming very important. 
 
The purpose of this study 
 

Is to establish morphometric changes in the system “mother-placenta-fetus” in pregnant sows at 
gestosis. 
 

MATERIAL AND METHODS 
 

The work was performed on the pig-farming complex of the "RamFood" Holding of Kalininsky district 
of Saratov region. The study was conducted on 40 sows of large white breed weighing 185-235 kg by the 
second-fifth farrows and 20 replacement gilts weighing 125-135 kg. During the period of experiment (its 
duration was 4 months) the ration composition of the sows was: extruded barley and wheat, sunflower cake, 
premix 12-15-7/8, whey, calcined phosphate, salt, fodder chalk. 

 
Veterinary auto hematology analyzer of blood “Abacus Junior Pse 90 Vet” (Automatic Veterinary, 

production of Germany) and biochemical blood analyzer “Chem Well combi”, models 2902  and 2910, 
(production of the USA, Florida) were applied to hematological studies[10]. 
 

Morphological studies were conducted at the hotel of pathomorphological studies of NSU Russian 
Scientific Research Veterinary Institute  of pathology, pharmacology and therapy of Russian Academy of 
Agricultural Sciences (RAAS). 

 
Digital material was subjected to statistical processing on a PC Pentium with applied programs of 

Microsoft Office. 
 

THE RESULTS OF THE STUDY 
 

Statistical data of the Saratov Region Veterinary Department indicate that the number of animals with 
impaired reproduction on pig farms of different forms of ownership is recorded from 11,7 to 39,7 per cent. 
Loss of pigs among different age groups of animals varies from 3,7 to 19,7 per cent, and forced slaughter is 
from 5,3 to 27,5 per cent. 

 
As a result of conducted screening of breeding sow stock it was revealed that the feeding ration of 

empty and pregnant sows mainly satisfies the pig body's need for feeding units, the exchange energy and dry 
substance, but is largely deficient in mineral metabolism (39,7 %), acid-base status (59,8 per cent) and protein 
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metabolism (37,8 per cent).Obstetric pathology occurs on average in 40,1 per cent ofbreeding stock, and it 
was registered that 26,7 per cent of the sows in the gestation period have gestosis with a classic triad – 
hyperhydratation, hypertension and proteinuria. Depending on the symptoms 4 forms of gestation 
complications from gestosis were detected. Thus, the symptoms of anemia were detected in 38,4 ± 1,89 per 
cent of pregnant sows in the period from 49

th
 till 77

th
 days of gestation. The symptoms of hepatopathia were 

usually diagnosed in the second half of gestation in 27,8 ± 1,2 per cent of sows, from 77
th

 till 105
th

  days 
nephropathy was registered in 34,5 ± 1,7 per cent and 9,3 ± 0,7 per cent of sows had paraplegia on 105

th
   - 

114
th

  days.Diseases of pregnant sows were clinically manifested by depression phenomena:  the loss of 
appetite, pallor of visible mucous membranes, tenderness at palpation of the liver, proteinuria, hypertension, 
disorders of the central nervous system, too long lying, icteritiousness of the eyeball. 

 
Histological and histochemical studies of the maternal side of the placenta showed that the average 

thickness of the surface epithelium of the uterus is from14,3 ± 1,7 mkm to 27,9 ± 1,9 mkm in the pigs of the 
control group, while the pigs of the experimental group have the average thickness from 15,5 ± 1,9 mkm to 
35,4 ± 2,7 mkm, the difference is statistically valid (p < 0,05). 

 
The maternal surface of the placenta has lobed cellular structure. The number of nodules - 

microcryptsreaches 17-23. Larger and thicker microcrypts are located in the center, lobules flatten to the 
periphery, and as a result, the placenta becomes spindle-shaped (table 1). 
 

Table 1: Morphological indicators of maternal side of the placenta in clinically healthy pregnant sows and  pregnant 
sows having gestosis 

 
 

Indicators 
The period of gestation, days 

70-74 105-107 

With gestosis Clinically healthy With gestosis Clinically healthy 

The weight of the uterus, kg 5,67 ± 0,65 6,47 ± 0,52 8,26 ± 0,38 10,44 ± 0,63 ** 

The area of the uterus, cm2 554,1 ± 17,2 689,02 ± 19,3* 742,1 ± 37,2 813,1 ± 36,4* 

% , the glands in the 
endometrium 

10,6 12,3 14,4 15,7 

The diameter of the glands, 
mkm 

35,3 ± 1,2 41,7 ± 1,3* 49,9 ± 2,0 59,7 ± 1,7 

The height of the glandular 
cells, mkm 

14,8 ± 0,65 18,9 ± 0,75* 22,3 ± 1,9 24,5 ± 2,1 

Notes: * p< 0,05, ** p< 0,01, here and further. 
 

The results of the measurement of the specific volume of the fetal side of the placenta showed that 
this indicator is in correlation with the volume of chorionic villi, which is 45,0 per cent in sows suffering from 
gestosis and 65,0 per cent of all fetal side of the placenta in clinically healthy sows (table 2). 

 
Table 2: The indicators of the fetal side of the placentain clinically healthypregnant sows and pregnant sows having 

gestosis 
 

 
Indicators 

The period of gestation, days 

70-74 105-107 

With gestosis Clinically 
healthy 

With 
gestosis 

Clinically 
healthy 

The weight of the fetus membranes, kg 0,98 ± 
0,04 

0,70 ± 
0,03* 

1,85 ± 0,12 1,68 ± 
0,45* 

The length of the umbilical cord, cm 19,9 ± 
1,2 

17,5 ± 
0,72 

23,0 ± 
1,1 

19,2 ± 
0,9* 

The amount of allantoicluid, ml 322,7 ± 
12,7 

521,0 ± 
2,7** 

235,6 ± 
12,7 

320,4 ± 
13,4 ** 

The amount of amniotic fluid, ml 387,5 ± 
7,2 

437,3 ± 
21,4 * 

374,5 ± 
11,1 

269,1 ± 
13,2 

The volume of the placenta, ml 202,5 ± 
9,7 

215,8 ± 
8,7* 

323,5 ± 
10,9 

356 ± 
11,7 

The thickness of the fetal side of the placenta, cm 7,8 ± 
0,7 

7,5 ± 
0,9 

10,2 ± 2,1 15,3 ± 
1,2* 

The weight of the fetal side of the placenta,g 157,1 ± 
9,2 

195,0 ± 
10,2 ** 

295,0 ± 
11,5 

379,8 ± 
44,0* 
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Morphological study of the fetal part of the placenta demonstrates that the weight of the placenta in 
sows with gestosis was significantly lower compared to the weight of the placenta of clinically healthy 
pregnant sows, the data are statistically valid (p < 0,05). 

 
When studying the umbilical cord the presence of one vein and two arteries was marked. The length 

of the umbilical cord ranged from 7,3±0,71 cm to 23,0 ± 1,.1 cm, and the length of the umbilical cord in sows of 
the control group statistically is greater than that of sows of the experimental group which is a statistically 
valid value. 
 

The fluid content in the allantois changes with gestation. At early stages of development its amount 
varies from 85 to 320 ml, in the second month there is an increase to 520 ± 12,7 ml, and by the birth of the 
fetus, the amount of fluid gradually decreases to 35-120 ml or it is completely lacking. 

 
The length of the amnion on the 74

th
 day of gestation is equal to 4,2 ± 0,51 cm, the width is 3,5 ± 0,47 

cm, and by the end of the fourth month it respectively increases to 57,3 ± 1,37 and 26,7 ± 1,52 cm.At the 
beginning of the second month of gestation there is only 2,5 ± 0,32 ml of transparent, colorless fluid in the 
cavity of the amnion and by the beginning of the 74

th
 day of gestation its quantity increases to 437,3 ± 21,4 ml 

and then decreases up to 163,1 ± 13,2 ml. The fluid becomes brown, mucous and contains large particles of 
meconium. 

 
On the outer surface of the chorion there was an accumulation of villi. The villi form chorionic nodules 

of a round form, barely visible at the end of the first month. Their size increases by the birth of the 
fetus.Chorionic nodules are located on both sides of the great vessels in rows so that the entire surface of the 
chorion is broken into many small cells. The number of chorionic nodules of the right and left sides are 
different, there is also a difference in their size and shape. 

 
In the amniotic region of the chorion, closer to the umbilical cord, chorionic nodules are larger, they 

are smaller towards the horns and there are no chorionic nodules in avascular areas. During the gestation the 
amount of chorionic nodules gradually increases and they implant deeply in thecrypts of the endometrium in 
the second month. As a result with every month the bond of fetal and maternal placentas is becoming 
stronger. However, the chorion is removed from the crypts of the mucosa of the endometrium without special 
efforts. 
 

Pig’s placenta has the form of oblong bag, tapering to the ends, with a diameter of 14,9 ± 1,4 cm. The 
thickness of the fetal side is on average 3,42 ± 0,08 cm, the weight is 367,1 ± 13,6 g, the volume (by displaced 
water in a measuring cup) is 330,4 ± 13,4 ml, the area of maternal surface is 203,8 ± 14,7 cm

2
, and fetal-

placental ratio is 3,17 ± 0,72. The weight of the placenta also varied from 367,1 ± 13,6 to 319,7 ± 10,4 g, at the 
volume 330,4 ± 13,4 - 298,5 ± 11,6 ml, which characterizes the intrauterine conditions for the growth and 
development of fetus at various states of sows in the gestation period.The data analysis of the area of 
maternal surface of the placenta showed a significant variability of this indicator. 
 

 So, the area of maternal surface was 180,4 ± 7,74 cm
2
 in sows with anemia, whereas in sows with 

nephropathy it was 165,3 ± 8,27 cm
2
, in sows with hepatopathia it was192,4 ± 8,24 cm

2
 and in sows with 

paraplegia it was172,5 ± 9,12 cm
2
.While the area of maternal surface in clinically healthy sows during the 

period of gestation was 203,8 ± 4,2 cm
2
. These figures are confirmed by the utero-placental ratio, which 

ranged from 3,11 ± 0,74 up to 3.35 ± 0,51 (table 3). 
 

Table 3: Themorphometric criteria of the fetus state 
 

 
Criteria 

The period of gestation, days 

70-74 105-107 

With gestosis Clinically healthy With gestosis Clinically healthy 

Fetus-placenta ratio (FPR) 4,23 ± 0,12 3,90 ± 0,17 7,61 ± 0,35 6,27 ± 0,22* 

The weight of the fetus, g 464,3 ± 13,5 676,8 ± 16,5* 909,6 ± 19,3 1123,4 ± 32,5** 

The weight of the liver, g 11,9 ± 0,15 16,7 ± 0,09** 26,7 ± 0,19 30,1 ± 0,15* 

The weight of the lungs, g 8,7 ± 0,09 9,6 ± 0,19* 10,95 ± 0,05 12,75 ± 0,07* 

The weight of the kidney, g 3,67 ± 0,10 4,15 ± 0,12* 8,21 ± 0,23 9,37 ± 0,17* 

The weight of the spleen, g 0,53 ± 0,09 0,67 ± 0,13 1,65 ± 0,11 1,95 ± 0,13* 
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As a result of our research, we have obtained the data describing the condition of the fetus in the 
united functional system in different periods of gestation.Thus, the dynamics of the absolute values of fetus-
piglets weight ranged from 24,7 ± 0,25 g to 909,6 ± 19,3 in sows with gestosis, at a statistically valid difference 
in comparison with the values of fetus-piglets in clinically healthy sows, it was 33,6 ± 0,29-1123,4 ± 32,5 g.In 
addition, significant fluctuations of fetus-placental ratio in the fetus-piglets born by mothers suffering from 
gestosis were noted. 

 
The statistical analysis of obtained data showed that birth weight of newborn piglets born by clinically 

healthy mothers is on average 1,165 ± 0,05 – 1,325 ± 0,06 kg. Such piglets are characterized by: moderate 
development of motor-food reflexes; good appetite; normal by frequency defecation and urination; timely and 
normal manifestation of static functions and freedom of movement; soft velvety skin with a well-developed 
subcutaneous fat layer, properly developed skeleton without rachitic deviations. 

 
At the same time there is a valid reduction of newborn’s body weight by 30,0-40,0 per cent in piglets 

born by mothers suffering from gestosis. Such piglets are characterized by: motor-food reflexes are poorly 
expressed;visible mucous membranes are pale;the hair is sparse, dry, short and hard; subcutaneous fat layer is 
absent; the skin in the neck and tail folds is pronouncedly folded; auricles are soft with ends hanging down; 
cortical bones are short; eyes are sunken due to thinning of the fat cushions of the eyeball and the fat bag 
itself; breathing is slow and superficial; heart sounds are weak, the pulse is arythmic, slow with decreasing 
pulse wave;the cardiac impulse is felt on both sides of the chest. 

 
As a result of the conducted statistical analysis of the grouped according to the morphological and 

functional characteristics of newborn piglets it was found that there were: normotrophics –  69,8 ± 3,5 per 
cent; macrosoms –  6,3 ± 1,3 per cent; and hypotrophics – 24,6 ± 1,3 per cent, i.e. approximately 30,0 per cent 
of the amount of all newborns. 

 
Thus, the functional status of the newborns is based on forming processes during antenatal period, as 

well as morpho-physiological properties of fetus development. 
 

CONCLUSION 
 

The results of our studies on morpho-functional changes in the system “mother-placenta-fetus-
newborn” allow to make the following generalizations: 

 

 Morphometric studies of the placenta clearly show that the length of the umbilical cord and the 
weight of the maternal side of the placenta are increased, and the thickness and volume of the fetal 
side of the placenta are reduced by a statistically valid value in sows suffering from gestosis in 
comparison with the same indicators in clinically healthy pregnant sows; 

 It follows from the data outlined in this article that the fetal-placental ratio for the birth in clinically 
healthy sows is more favorable than in sows suffering from gestosis. The absolute weight of the 
internal vital organs was more preferable in the fetus-piglets of clinically healthy pregnant sows. 

 
REFERENCES 

 
[1] Avdeenko, V.S. Diagnostics of the fetal-placental insufficiency in pregnant with extragenital pathology 

/ Materials of International scientific conference dedicated to the 125th anniversary of the 
Academy//. - Kazan, 1998. – P.108-109. 

[2] Avdeenko, V.S. Antenatal diagnostics of fetal hypoxia according to the results of the studies of 
amniotic fluid / Actual problems of veterinary surgery. Materials of International scientific- practical 
conference dedicated to the 70th anniversary of the Surgery Department of Voronezh State Agrarian 
University named after K.D. Glinka //.- Voronezh. - 1999. - P. 5-6. 

[3] Novikov, V. D. Morphogenesis of the placenta in mammals: Abstract of doctoral dissertation. - 
Novosibirsk, 1972. - 44 p. 

[4] Shakhov, A.G. Ecological adaptation strategy for the protection of animals and animal productivity in 
modern conditions. / A.G. Shahov // Voronezh: Voronezh State University, 2001. - 207 p. 

[5] Kiubar, Kh. V. Morphological characteristics of histostructure of endometrium of cows and sows in 
different physiological states: Abstract of doctoral dissertation. - M., 1983. - 45 p. 



  ISSN: 0975-8585 

July – August  2016  RJPBCS   7(4)  Page No. 2302 

[6] Kuznetsov, A. I. The way to improve the quality of newborn piglets in industrial technology. / A. I. 
Kuznetsov, A. V. Timakov // Functional morphology, diseases of the fetuses and new-born animals: 
Inter-university collection of scientific works. - Saransk, 1993. - P. 35-41. 

[7] Emelianenko, P. A. Immunology of antenatal period. M. - 1989. - 234 p. 
[8] Staroverov, S.A., A.A. Volkov, S.V. Larionov, P.V. Mezhennyy, S.V. Kozlov, A.S. Fomin and L.A. Dykman, 

2014. Study of transmissible gastroenteritis virus antigen-conjugated immunogenic properties of 
selenium nanoparticles and gold // Life Science Journal, Vol.11, 11: 456-460. 

[9] Staroverov, S.A., A.A. Volkov, A.S. Fomin, V.N. Laskavuy, P.V. Mezhennyy, S.V. Kozlov, S.V. Larionov, 
M.V. Fedorov, L.A. Dykman and O.I. Guliy, 2015. The usage of phage mini-antibodies as a means of 
detecting ferritin concentration in animal blood serum // Journal of Immunoassay and 
Immunochemistry, 36(1): 100-110. 

[10] Guliy O.I., Bunin V.D., Balko A.B., Volkov A.A., Staroverov S.A., Karavaeva O.A., Ignatov O.V. Effect of 
sulfonamides on the electrophysical properties of bacterial cells // Anti-Infective Agents. 2014. V. 
12(2). P.191-197. 

 


