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The largest concentration of the local immune system in the form of the nodular
associations of the lymphoid tissue with the epithelium of the mucous membranes
(tonsils, single lymphoid nodules and their aggregations, named Peyer's patches) is
located in the gut. The paper is aimed at the study of the quantitative and planimetric
correlations between the Peyer's patches and the area of the small intestine of white
rats based on the visual assessment and comparative analysis of some metric values.
The study was conducted on 60 white male rats, which were assigned into 2 groups of
30 animals: after the morning feeding (controls) and after a daily fasting. After the
removal made in advance, the gut-associated complexes have been studied from the
stomach to the cecum. The resulting experimental data have been processed on a
personal computer using the EXCEL 2010 (Microsoft Excel Corp., USA) software. No
significant difference in the diameter and length of the small intestine of white rats of the
first and second groups was found. The total area of the small intestine wall in the
control group ranged from 8666 mm? to 20724 mm?, and from 8496 mm? to 20573 mm?
in group Il (after a daily fasting), ranking equally. Thickness parameters of the small
intestine in two groups of animals were almost similar in its unchanged, within the limits
of individual variability, longitudinal length. To conduct an accurate quantitative and
planimetric analysis of the aggregated lymphoid nodules of the white rat's small intestine,
it was advisable to distinguish 3 groups, namely: small-, medium- and large-sized.
Thus, their total number varies from 12 to 28 units. Among them 8 to 17 units (on the
average of 12.60+0.40) were small-sized, 2 to 11 (5.800+0.500) were medium-sized,
and the large ones were not always found. For example, in the studied samples, they
were absent in 6 animals, whereas 1 to 5 units were presented in the rest of animals.
The area of single small Peyer's patches ranged from 1.570 to 9.800 mm?, and their
total area was 64.90+2.90 mm?; the area of medium samples individually ranges from
10.60 to 27.50 mm?. Totally, they occupy an average area of 97.60+8.00 mm?. The same
value of individual large aggregated nodules is between 31.40 and 60.40 mm?, which
totally accounted on the average of 58.40+10.30 mm?. Thus, the average statistical
value of the total areas of Peyer's patches is 220.9+14.4 mm?, accounting for only 2%
of the total area of the small intestine wall of white rats, not including single lymphoid
nodules, not exceeding 1 mm.

Keywords: Peyer's patches, small intestine, metric values.

Introduction

Currently, it has been found that the immune system of
the mucous membranes of the gut is functionally
consolidated with the immune mechanisms of the mucous
membranes of other hollow organs (the phenomenon of
the "immune solidarity of the mucous membranes") [6, 14,
16. 22, 32, 35, 36]. Apparently, the gut is characterized by the
highest concentration of local immune system in the form of
nodular associations of the lymphoid tissue with the

epithelium of the mucous membranes [2, 8, 10, 21, 25],
involving the tonsils, single lymphoid nodules, as well as
their aggregations, named Peyer's patches. Moreover, the
highest concentration of the latter is found in distal part of
the human ileum and appendix, which is absent in rats, as
well as the presence of tonsils is unusual for this species of
rodents [9, 11, 12, 19, 33, 40].

Consequently, in white rats, according to the publications,
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aggregated lymphoid nodules (Peyer's patches) are located
mainly in the wall of the small intestine, which is a transitive
section between the stomach and cecum, accounting for
about one meter in length, which is just 4-5 times shorter
than in humans, being completely disproportionate relative
to their body mass [3, 5, 13, 20, 24]. Taking into account that
the lymphoid structures of the small intestine provide with
immune control over its antigenic contents and are the initial
links in the mechanisms of formation of the corresponding
immune responses, it can be considered that the following
planimetric parameters will serve as the most informative
quantitative indices to estimate this correlation: (1) the total
area of the small intestine walls; (2) the overall dimensional
area of the Peyer's patches, and (3) index of the latter to the
first ratio.

The paper was aimed at the study of the quantitative and
planimetric correlation between the Peyer's patches and
the area of the white rats small intestine based on the visual
assessment and comparative analysis of some metric
values.

Materials and methods

The study was conducted on 60 mature Wistar white
male rats, weighing 200.0£20.00 g, one half of which was
on a daily fasting regimen before vivisection, and euthanasia
of the others was carried out immediately after the morning
feeding. Before the experiment, all animals were kept in
standard conditions of the experimental biological clinic
(vivarium) of the Ukrainian Medical Stomatological Academy
in compliance to the regulations on keeping experimental
animals adopted by the European Parliament and Council
Directive (2010/63/EU), the Order of the Ministry of Education
and Science, Youth and Sports of Ukraine as of 01.03.2012,
Ne249 "On approval of the procedure for conducting tests,
experiments on animals by research institutions" and
"General ethical principles of experiments on animals",
adopted by the V National Congress on Bioethics (Kiev, 2013)
[7, 31, 34].

After euthanasia made under the overdose of thiopental
sodium anesthesia (75 mg/kg animal body weight
intramuscularly in the upper third of the hip of the hind paw),
the anterior abdominal wall was removed from all animals.
The total organs of the gut were removed from the
abdominal cavity, which, with the preservation of the natural
position between them, were embedded into 10% neutral
buffered formalin and photographed [1, 4, 39, 41]. Within
few days, after washing in running water, in the area of the
pyloric sphincter, loops of the small intestine were cut off
from the stomach and cecum. It was measures flat, placed
on a sheet of laminated graph paper with refinement using
a metal ruler (GOST 427-75) and caliper (SHTS-1 DSTU
8.113: 2009; GOST 166-89 as of 14.05.17.Cert. No.1188/
0315), which was calibrated by the territorial body of the
State Consumer Standard of Ukraine.

Considering that the small intestine is a tubular
formation, the calculations used in mathematics for

measuring the lateral surface area of cylindrical figures are
quite applicable for calculating the area of its wall.
Consequently, it is necessary to know only the size of the
diameter of the figure and its height or length, which is easy
to measure on the selected specimens of the small intestine.
With these data, the calculation of the area of its wall is
initially reduced to determining its perimeter according to
the formula:

S =27RL = zDL,

where R is the outer radius of the intestine, D is the outer
diameter, L is the longitudinal length of the intestine.

The resulting value was then multiplied by the actual
length of the small intestine. It would be appropriate to point
at this, the only possible, simple way of calculation of the
area of the small intestine, since, for some reasons, it was
not mentioned in the related descriptions of the authors,
cited above.

The initial digital parameters of aggregated lymphoid
nodules are represented by their number in the small
intestine wall and two-dimensional size of isolated ones.
Given that they all have a rounded shape (orbicular or oval),
their area can be calculated by conventional formulas. The
area of the oval lymphoid nodules was calculated using the
formula for calculating the area of an ellipse:

S = rab,

where S is the area of the ellipse, m is the pi-number
(3.1415), a is the length of the semimajor axis, b is the length
of the minor semiaxis.

The calculation of the area of orbicular lymphoid nodules
was carried out according to the formula for calculating the
area of a circle:

S=rR?

where S is the area of a circle, w is the pi-number (3.1415),
r is the radius of a circle [18, 38].

The resulting experimental data were processed on a
personal computer using the EXCEL 2010 (Microsoft Excel
Corp., USA) software.

Results

Noteworthy, the analysis of the resulting digital data
has shown no significant difference in the major metric
parameters of the small intestine (its diameter and length)
of white rats of the first and second groups, being within the
statistical accuracy, which depends entirely on the variation
of quantitative indicators (Table 1). Therefore, the calculation
made on the basis of these initial data of the total area of its
wall in animals of the control group is from 8666 mm? to
20724 mm?; in the group of animals undergone daily fasting,
the value ranges from 8496 mm? to 20573 mm?, ranking
equally. The average value was 13127+644 mm?2.

For better representation of the morphophysiological
features of the digestive system of white rats, 2 groups of
animals were formed; animals of one of the group underwent
evening fasting. By this, on the one hand, the
representativeness of metric studies was twice higher, and
on the other hand, it has been possible to identify some
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Table 1. The mean values of the area of the outer surface of small intestine of white rats of both groups.

Groups
No. After moming feeding (control group) (n=30) After daily fasting (n=30)
D (diameter), mm | L (longitudinal length), mm | S (area), mm? | D (diameter), mm | L (longitudinal length), mm [ S (area), mm?
Mzm 4.200%0.200 998.619.0 131271644 4.200%0.200 10059 13313£638
Min 3 920 8666 3 902 8497
Max 6 1100 20724 6 1092 20573

Notes: S - area, D - diameter, L - longitudinal length, M - mean value, m - error of mean, Min - minimal value, Max - maximum value.

Fig. 1. Location, configuration and general dimensions of the stomach
and cecum of white rats after daily fasting. 1 - esophagus; 2 -
stomach; 3 - duodenum; 4 - loops of the small intestine; 5 - cecum.

morphological peculiarities of changes in the gut that occur
during their daily feeding cycle. Here it is reasonable to
give them a general assessment. Notably, in animals after
a daily fasting, the stomach is collapsed, while the cecum
looks more dilated (Fig. 1). At the same time, the small
intestine, which is the transitive part between them, has
heterogeneous lengthwise alternation of distensions,
containing portions of chyme of different size, which are
separated from each other by constrictions of different
expressions. And the dimensional frequency of these
distensions increases in the distal direction, i.e., towards
the cecum (Fig. 2). A completely opposite picture occurs in
animals, killed immediately after the morning feeding. The
difference was mainly in their small intestine which was of
homogenous thickness that significantly simplified

T {25 283RERRIT; SRRE AL . =3
Fig. 2. Total specimen of the white rats' gut after daily fasting. 1 -
esophagus; 2 - stomach; 3 - loops of the smallintestine; 4 - cecum;
5 - colon.

+

measuring of its thickness, whereas in the first group of
animals, calculation of its average thickness had to be
made from the measurements in the region of several
thickenings and narrowings. Finally, the thickness
parameters of the small intestine in two groups of animals
turned out to be similar, as mentioned above, with an
unchanged, within the limits of individual variation, its
longitudinal length. Consequently, in the process of
transitive movement of the chyme from the stomach into
the cecum the white rats' small intestine undergoes only
homogenous, isometric deformation while preserving its
basic dimensional parameters.

Peyer's patches are clearly visualized without optical
instruments in the form of somewhat whitish orbicular or
oval protrusions of various sizes that are faintly visible on

68

ISSN 1818-1295 elSSN 2616-6194 Reports of Morphology



G N T
r I
.<}|H 1
e I
I
i
1A ‘1
K B
|
. 1
I
s 44 1 T
* T I 1 :
; i i T Tt
; . H R
-I- : il'
1 3 T M HF
A T | W I !
TT I O 1
. s 18 Ak
= E N 1 3 t
e i
2] AREE AR = ns
. |EEE! 1 - BRI
. iu sme: I I ;
jw [lillll” s -_Ill I s = T s
EL . R 1 T i ]
= I I REEE AN I
C— NN .
B e
et -
A NS SRS S
- e
: | 1 . S T
2 85 60 3 R -
| T
|
1 1 I .
Iy ITYTTY i Ll i1
H H 18 B |
s H T It =
"= 15
" 1
oo L
FIT =
BN | =
::” NN SR |
IBE ATERRERBEE Be - e e | |
= [
mman |
ST
[w . T e
1 i B . . HHH
1T
8 {0 S N | HHH e
% BRENGARE Y S RE MRS | - e
B BRSNS NN AEEEs e HHH b

Table 2. The resulting data of the quantitative and planimetric analysis of the aggregated lymphoid nodules (Peyer's patches) of the white

rats small intestine.

Number and area (S) of PPs size
No. Toﬁ;r::; ber Small Medium Large T;t:lsa(:;:;f
Number S (mn¥) Number S (mm?) Number S (mn¥)
Mzm 19.90%0.70 12.60£0.40 | 64.90+2.90 | 5.800%0.500 | 97.60+8.00 | 1.500+0.300 | 58.40+10.30 220.9%14.4
Min 12 8 1.570 2 10.60 0 31.40 87.30
Max 28 17 9.800 1 27.50 5 60.40 406.7

Notes: PPs - Peyer's patches, S - area, M - mean value, m - error of mean, Min - minimal value, Max - maximum value.

the outer surface of the white rats' small intestine along its
entire length, starting from the duodenal part and reaching
almost the cecum (Fig. 3). Moreover, their alternation in
shape and size in such longitudinal direction is rather
voluntary and changeable. However, in the total big
combinational variability of their distribution along the length
of the small intestine, certain regularity is observed in the
form of smoothly increasing concentration of lymphoid
tissue towards the cecum, which specifically results in
enlargement of Peyer's patches and the last of them is the
largest. If the shape of the aggregated lymphoid nodules
is not an essential morphological criterion in their
evaluation, then their dimensions should be taken into
account, since they directly depend on the number of single
lymphoid nodules associated in them. In this regard, for
more clear quantitative and planimetric analysis of

aggregated lymphoid nodules of the white rats' small
intestine, it is reasonable to distinguish 3 groups among
them, namely: small-, medium- and large-sized, which
were separately subjected to mathematical analysis (Table
2). The findings show, first of all, the great variability of the
total quantitative composition of lymphoid formations and
their metric parameters. Thus, their total number varies
from 12 to 28 units (the average value was 19.90+0.70).
Among them 8 to 17 units (on the average of 12.60+0.40)
were small-sized, 2 to 11 (5.800+£0.500) were medium-
sized, and the large ones were not always found. For
example, in the studied samples, they were absent in 6
animals, whereas 1 to 5 units were presented in the rest of
the animals.

It has been subsequently established that the area of
single small-sized Peyer's patches ranged from 1.570 to
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9.800 mm?, and their total area was 64.90+2.90 mm?; the
area of medium-sized samples individually ranges from
10.60 to 27.50 mm?. In aggregate, they occupy an average
area of 97.60+8.00 mm?2. The same value of individual large
aggregated nodules is between 31.40 and 60.40 mm?,
which totally accounted on the average of 58.40+£10.30 mm?.

Discussion

The anatomy of the gut of laboratory rats has not been
fully elucidated in publications, and the available scarce data
are not systematized, while it is known that the shape,
structure and topography of the organs of the gastrointestinal
tract in vertebrates are quite variably [23, 30, 37, 40].

The similarity of the structural organization of the organs
and tissues of humans and some animals determines
the use of the latter for the experimental modeling of various
diseases occurred in clinical practice [2, 17, 23]. However,
for a deeper understanding and adequate interpretation of
the findings of the experiment and the development of
methods for their correction, certain species characteristics
and differences that are typical for specific animals should
be taken into account as well as the quantitative parameters
of their tissues, organs and systems for comparison.

Accurate digital data on metric values of the albino rats'
small intestine are presented in the "Results" section.
However, such parameter as the mean statistical value of
the area of the small intestine (13127+644 mm?) is
noteworthy since it does not coincide with similar values
obtained by S.A. Kashchenko et al. [15, 26, 27, 28, 29],
stating that the surface area of the small intestine is at the
average of 9121+35 mm? in albino male rats weighing
250-280 g, that is approximately 300.0 mm? less than the
calculated value. Apparently, it can be explained differently.
For example, when measuring dimensions of small
intestine, which is, morphologically, rather variable gut-
associated organ, the errors in the results are always
inevitable; this entirely depends on its functional state on
the eve of the vivisection of animals, as well as their
individual status and weight. The latter factor can be
minimized by selecting animals of approximately equal
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MNAHIMETPUYHI CNIBBIAHOLWEHHA MK MEMEPOBUMMW BNSALLKAMMU | NNOLLEK TOHKOI KULUKW BINUX LLUYPIB

puub B.T.

TpasHull mpakm ei0pi3HsembCs Halibinbwo KOHUeHmpauieto Micyeeoeo npedcmasHuymea iMyHHoOI cucmemu y euansidi 8y3ruKo8ux
acoyjayiti nimgoidHoI mkaHUHU 3 enimesiieM cnu308ux 0b6OOHOK (Muedanuku, MOOOUHOKI TiMGDOIOHI 8y3TUKU i X 2pynosi CKynmYeHHs -
nedieposi 6rsiwku). Mema - sus4umu KirbKicHe i nnaHimempuyHe Crig8iOHOWEHHS M neldepogumu brisiluKkamu | Mniower mMoHKOI KUWKU
6inux wypie Ha OCHO8I 8i3yarnbHOI OUiHKU i MOPIBHSINILHO20 aHanisy Oesikux MempuYHUX MoKasHuUKig. [ocnidxeHHs1 nposedeHo Ha 60 6Ginux
wypax-camusix, aKux po3oinunu Ha 2 epyrnu rno 30 meapuH: ricisi paHKogoeo 200yeaHHs1 (KOHMPOosbHa epyna) i nicisi 00608020 20/100y8aHHS.
icrisi nonepedHb020 8udaneHHs!, OOCOXKys8anu KOMIMIEKCU WITYHKOBO-KUWKOBO20 mpakmy 8i0 wiiyHKy 00 cainoi kuwku. Ompumani
ekcriepumeHmarbHi aHi 06pobrieHi Ha nepcoHanbHOMY KOMIT'tomepi nakemom npuknadHoi ma cmamucmuyHoi npoepamu EXCEL 2010
(Microsoft Excel Corp., CLUA). Hiamemp i 0oexuHa moOHKOI KuwkKu 6inux wypie nepwoi i Opyeoi epynu mix cobor AocmosipHoO He
8i0pi3HsAnucs. 3acanbHa nnowa cmiHKU MOHKUU KUWKU 8 KOHMPOIbHIl epyni ckrnana eid 8666 mm? 0o 20724 mm?, a y 2 epyni (nicnsi
00606020 20100y8aHHs) 6i0 8496 mMm? do 20573 MM?, W0 BUSIBUIOCS MPaKMUYHO PieHO3Ha4YHUM. [lapamempu mMosWUHU MOHKOI KUWKU Y
080X epyn meapuH 8usI8UUCS 6AU3LKUMU MPU HE3MIHHIU, 8 Mexax iHOugiOyarnbHoI eapiamusHocmi, ii M03006XHbLOI 008XUHU. 3 Memoro
poBedeHHs1 KOPEKMHO20 KifbKICHO20 i rnnaHiMempu4yHo20 aHanisy epyrnosux nimMgoidHUX 8y3/1UKi8 MOHKOI KUWKU Ginux wypie OouinsHO
byno sudinumu 3 epynu, a came: mMano2o, cepedHb020 | 8eNuKo20 po3amipy. Tak, 3azanbHa iX Kifbkicmb eapitoe 8 Mexax 8id 12 do 28
00uHuUb. Ceped Hux mManux ¢opm Hanidyemscsi 6i0 8 0o 17 oduHuyb (8 cepedHbomy - 12,60+0,40), cepedHix - 6id 2 do 11 (5,800+0,500),
a eefiuki 3ycmpiyatombcsi He 3aexou. Hanpuknal, y eusyeHux eubipkax 80HU 6ynu eidcymHi y 6 meapuH, modi 5K y 8CiX iHWux ix
Hanidyeanocsi 8id 1 o 5 oOuHuupk. lMNnowa okpemux Manux nelieposux 6rswok nepebyeana e diana3oHi 8id 1,570 do 9,800 mm?, a
3aearnbHa ix niowa OopisHioe 64,90+2,90 mMM?; nowa cepedHix 3paskie okpemo Konueaemscs 8id 10,60 do 27,50 Mm2. B cyKyrnHocmi 80HU
3atimaroms rnowy 8 cepedHbomy 97,60+8,00 mMm?. Te X 3Ha4YeHHs] OKPEMUX 8EJIUKUX 2Ppyrosux e8y3riukie 3Haxooumbscsi mix 31,40 i 60.40
MM?, Wo 8 iX CyKyrnHOMy 3Ha4yeHHi 0opieHioe 8 cepedHbomy 58,40+10,30 Mm?. Takum HUHOM, 8CMaHOBIEHO cepedHbocmamucmuyHe
3Ha4YeHHs1 3aeallbHUX niow rnetieposux 6r1siWok, sike OopieHioe 220,9+14,4 Mm?, wo cmaHosums nuwe 2% 8id 3az2asibHol niowi cmiHKu
MOHKOI KUWKU Binux wypis, He epaxosyroyu MooOUHOKI JiMGPOIOHI 8y3UKU, 8€/TUYUHOK He binbwe 1 MM.

KnroyvoBi cnoBa: nelieposi 6rsiwKu, MoHKa KulikKa, MempuyHi MoKasHUKU.

MNAHUMETPUYECKUE OTHOLLEHUA MEXLOY NEMEPOBLIMU BNALLKAMWU U NNOLWALBI TOHKOM KULLKU BENbIX KPbIC
puub B.T.

MuwesapumenbHbIl mpakm omiuyaemcsi camoli 605bwol KoHUeHmpauyuel mecmHoeo npedcmasumernibcmea UMMYHHOU cucmembi
8 sude y3esnKosbix accoyuayul TuUM@OUOHOU mMKaHU € anumesiueM Cu3ucmbix 0bosi04eK (MUuHOanuHbl, 0OUHOYHbIE TUMOUOHbIE
y3enKu U ux epynrnosbie cKoriaeHus - netiepoebl 6asiwku). Lenb - udydyums KOMUYECMBEHHOe U MiaHUMempuyeckoe OmHOWeHue
mex0Oy nelieposbiMu 6rsilukamu U naowadblo MoHKOU KUWKU 6eribiX KpbIC Ha OCHOBE 8U3YaribHOU OUEHKU U CpasHUMEeNbHO20 aHanusa
HEKomMopbIX Mempu4eckux nokasamerned. ViccrnedosaHue nposedeHo Ha 60 6erbix Kpbicax-camyax, Komopbix pa3denusnu Ha 2 epynrbl
o 30 XueomHbIX: M0Ce ympeHHe20 KOPMIeHUsi (KOHmporibHasi epynna) u rnocsie cymoyHoeo 2onodaHusi. Mocne npedsapumernbHO20
yOaneHusi, uccriedosasnu KOMMIeKChl Xeny00YHO-KUWEYHO20 mpakma om xesyoka 0o crenoli Kuwku. [1ony4eHHble IKcrnepuMeHmarbHbIe
OaHHble 0bpabomaHbl Ha epcoHaIbHOM KOMIbIomepe nakemom npuknadHol u cmamucmudeckol rnpoepammbl EXCEL 2010 (Microsoft
Excel Corp., CLUA). Quamemp u dnuHa moHKoU KULWKU 6esbix KpbIC nepeoll u emopol 2pynrbi Mexdy cobol d0Cmo8epHO He OMIUYasucCh.
Ob6was nnowadb CMeHKU MOHOKU KUWKU 8 KOHmporbHOoU epynne cocmasuna om 8666 mm2 0o 20724 mm?, a eo 2 epynne (nocne
cymoyHoeo eonodaHusi) om 8496 mm? do 20573 MM?, 4MO OKa3anock MPaKMUYecKU pasHo3Ha4YHbIM. TorncmomHble napamempbs! MOHKOU
KUWKU y 08YX epyrn XUBOMHbIX OKa3anuck 6nu3KumMu rpu HeusmeHHou, 8 npedernax uHOusudyarnbHOU 8apuamueHocmu, ee npodosIbLHOU
OnuHbl. C uernbio MposedeHuUsi KOPPEKMHO20 KOUYECMBEHHO20 U M1aHUMempuU4YecKo2o aHanu3a epynnosbiX 1uMgoudHbIX y3eKo8
MOHKOU KUWKU 6erbiX KpbIC yernecoobpasHo bbir1o ebidenumes 3 epynrbl, a UMEHHO: Marioeo, cpedHez0 u 6ombwo2o pa3mepa. Tak, obwee
ux Koruyecmeo sapbupyem 8 npedesnax om 12 0o 28 eduHuy. Cpedu HUx Marnbix ¢hopm HacHumbieaemcsi om 8 0o 17 eQuHuy (8 cpedHem
- 12,60+0,40), cpedHux - om 2 0o 11 (5,800+0,500), a 6onbwue ecmpeyaromcesi He ecezda. Hanpumep, 8 usyyeHHbIx 8bI60pKax OHU
omcymcmeosanu y 6 XugomHbix, mozada KaK y ecex ocmasibHbIX UX Hacyumbieanocb om 1 0o 5 eduHuy. lNnowadb omoesibHbIX MasbiX
nelieposbix brisiwek Haxodunack 8 OuanazoHe om 1,570 Ao 9,800 Mm?, a obwas ux nnouwjads pasHa 64,90+2,90 mm?; nnowadb CpedHUX
obpasuoe 8 omdenbHocmu konebrnemcs om 10,60 8o 27,50 MM? B cosokynHocmu oHU 3aHumarom riouadb 8 cpedHem 97,60+8,00 mm?.
To xe 3Ha4yeHue omoesbHbIX 6OMbLIUX 2pynnosbIX y3enkoe Haxodumcsi Mexdy 31,40 u 60,40 MM?, 4mMO 8 UX COBOKYMHOM 3Ha4YeHUU PasHo
8 cpedHem 58,40+10,30 mm?. Takum obpasom, ycmaHO&NeHo cpedHecmamucmu4yeckoe 3HadeHue obuwux rowadel nelieposbix brsiwex
pasHo 220,9+14,4 Mm?, ymo cocmaensiem eceeo nuwb 2% om obwel nnowadu cmeHKU MOHKOU KUWKU 6enbiX KpbIC, He ydumbleasi
O00UHOYHbIE JTUMGDOUOHbIE y3€rIKU, 8eflUHUHOU He npesbiwarouwelt 1 Mm.

KnioueBble cnoBa: neliepossi 61sWKU, MOHKasl KUWKa, Mempuyeckue nokasamesnu.
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