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SPATIO.TEM PORAL CHARACTERISTIC OF
THE SPHINCTERS OF THE
EXTRAHEPATIC BILE DUCTS DURING
PRENATAL PERIOD OF HUMAN
ONTOGENESIS

Iky words: actahepatie bile ducts,
sp hina er i c app ar atus, darcl opm mt,
fetus, lmman being.

wposeto
hlood supply oftle sphirvtulc qrydus ofthe u.uahepatic bile &tcts
durtngthe prerutal period of hmtan oftogenesis 104 seriu {
histological sections cftlespecimms oflnmmembryas, prefetusa, . .
fetwo and navborns measwingfrom 4,5 to 378,0 mm poidococcygeal
lengh (PCL) (5-40weelu of develapment) have beenreseuchedhy
means of camplac of norphological methods (arulvoponetry,
morphometry, vasaiar inj ections, maooscory microscopy, 3 D-
reconstructiotts, swtstical analysis). It has bem establislted tlnt
aurahepaic bile ducts ue taced in the farm of a well-dSned tubular
structure, stwtingfrom the 6thweeks of the develapnent. The
aetrahepaie and irwahepuic bile &tcts ue kolaed but a the end of the
embryonal period atendency twrds tlwirfusionis traced Thef@nfu
ofthe intraorgan bloodvessels of the common bile duct is deteaed a the
end of the 7n week of tlte iftrautenirc dwelopment in prefetuses
measuring 18.0-19.0 mm PCL. Tlrc sowce ofthevasctrloizaion of the
common bile dua in its rarofuodmal *td panneaic portions is tlrc
brorches of tlu gastrcpancreatic rtuy', whqeas in the innwnral
portion - af the irfer ior p maedico&todenal wtry. Tlw pecaliarities of
spdial stntcture of the rwial anastomosis around the coiled part of the
clntic dudprwedtlw uistence oftlw locking &vice $phircter) bdveen
the neck of gallbladder md cystic duct md play ot importmt rcle tn
fitnctioningvascalu (oterial) component of il. The dtstinet chractq ozd
angioarchileaonics difaences in utqial andvenous pluuses in tlrc
sphinctu segments of the biliuy systan has been clearly obsented d tlw
end of thefetus poiod of danlopnet and in nen'borns, which may
indicde an role of thevessels in acttvilv of
sphinc'tts, which prwide biliodyna nics.

Intrcduction
Development of diagnostic methods and new

non-invasive technologies in biliary surgery are im-
possible without exhaustive information concerning
the embryogenesis and anatomy of the extrahepatic
bile ducts [, 3], including variants of blood supply
and myeloarchitectonics of thoir sphincter apparatus
[2, 7]. The blood supply ofdre exfatre@ic bile duct"s
is notable for variability which is important to take
into account during surgical interferences on the or-
gans ofthe hepatobiliary systern [5, 6]. Understand-
ing the etiopathoge,nesis of congenital malformations
of the system of the pancreatic and bile ducts re-
quires detailed study of their embryonal dwelopment
[4, l0]. But the modem reported scientific data are
fragmentary and confroversial. Publications of recent
years concerning the formation of fie blood channel
ofthe derivatives ofthe intestinal tube during the in-

trauterine development (IUD) in human give only
scrappy information [8, 9].At the same time, ascer-
taining the spocific characeristics ofthe formation of
the blood vessels of the extrahepatic bile ducts
(EBD) at an early stage of human ontogenesis will
help to underst&nd deeper the oonsistent pattems of
the vascularization of the biliary tract [8, 9]. The
comprehensive study ofthe prenatal development of
the sphincter apparatus of EBD is morphological
basis for improvement of surgical techniques fi ll.

The object of reserrch
The goal of this study is establishing the sourcos

of the anlage and the dynamics of spatio-temporal
transformations of the sphincter appara&s of EBD,
the specific features ofthe organization of the blood
supply of the EBD in the pramral p€riod of human
ontogenesis.

@ Yu. T A&temttckth O. V. Twbknlo. L rla CIlrturh l/. M. Nahtrntak.2013



Ililatorial and iVlethods
The study was carried our on 104 series of histo-

logical sections oftlre specimEns of human embryos,
&tuses and newborns measuring 4.5-378.0 mm of
parietococcygeal length (PCL) from the embryologic
collection of Bukovyna State Medical University by
means offie methods of anthropometry, morphome.
ty, vascular injections, macroscopy, micnrscopy, 3D-
reconsfuctions, statistical analysis. The IUD periods
were qystematized on the basis ofthe classification of
Schmidt GA. (1968). The obtained digitat images of
histologic speoimens were studied using 3D-recon-
sbuction mefiod based on the computerpngram "Vir-

filal AnatomM' (Khtrkrv, Ukraine) [12].

Results
In this study we found that the anlage of the bile

ducts and liver is a hepatic diverticulum which can
be easily seen in a 4.5 mm PCL embryo (Figure. l).
This hepatic bud is a diverticulum of endoblastic
epithelium of the ventral wall of the upper portion of
the foregut (the futr,ne duodenum) into tlre bansverse
septum that is a mesodermal lamina between the
pericardial cavrty and the peduncle of the yolk sac.
The cells of ttre bud rapidly proliferate and grow into
the caudal portion of the mesoderm ofthe fansverse
membrane between the right and left cardinal veins,
into the so-called hepatic mesoderm. The hepatic
diverticulum grrws in the surrounding cellular layen
and rapidly divides onto the cranial and caudal por-

Figurc.l. Sagittal section of human embryo of 4.5 mm
PCL. Hemaiorylin and eosin staining. Lens: xE; ocular:
x7: I -mlage of duodenuq 2 - anlage of liver; 3 -
anlage of gallbladder; 4 - anlage of common bile duct;
5 - anlage ofportal vein

tions. At dre end of the fourth week. the shape of tlre
liver bud gradually chmges and the head (in the cra-
nial larger portion) and the neck (in the caudal less-
er pofiion) of the liver diverticulum can be seen very
distinctively. The cranial part of diverticulum is a liv-
er anlage and has dimensions of 50Ox3l5 pm. The
caudal portion reaches 250x125 pm in size.

The formation of extahepatic part ofthe bile duct
is complete somewhere between the end ofthe fourth
and the beginning offie fifth week of fie intauterine
developrnent. Its formation takes plnce due to elonga-
tion of the oaudal portion of the liver diverticulum.
The caudal portion ofthe liver diverticulum (the cys-
tic diverticulum), turns into the gallbladder and its
ooneck" forms the cystic duct. lt has been fiaced that
oells, forming the gallbladder and the cystic duct orig-
inate from a histologically distinct population of ento-
dermal cells. The stalk of the hepatic diverticulum
betrveen the primitive gut which is differentiated into
the duodenum and the cystic diverticulum, transforms
into the common bile duct Thus, intensive pocesses
of a fransformation of the liver diverticulum and the
formation of the human biliary system during the
fourttr week bke place. Thereforc, any unfavourable
factors of the internal or extemal environment may
bring about the appearance ofanatornical variants or
congonitnl malformations of the gallbladder and EBD.

The intensive proliferation of the hepatic cells
and the elongation of the extrahepatic bile ducts take
place during the fiffh week of tUD. At this timeo the
intestinal tube starts closing and forming the duode-
num. In the end of the fifth week, lumen of these tu-
bular stnrctures is filled with epithelial cells. During
this period the cystic diverticulum can be easily
fraced.Its dimensions reach 250xl30 pm. The anlage
of the gallbladder is surrounded by a mesenchymal
layer. Its musoular and connective tissue memb rtes
are formed by the hepatic tissue. The dorsal pancre-
atic diverticulum is formed from the dorsal wall of
the duodenum and is positioned againstthe place of
the origination of the liver diverticulum and shortly,
the venfal pancreatic diverticulum srises from the
anlage of the bile duct more caudally from the pri-
mordium of the gallbladder. f# Although ttre hepat-
ic diverticulum arose from the ventral wall of the
fo*gut, the processes of growth and rotation of the
duodenum cause a shift ofthe place ofthe conflu.
ence of the bile duct and the venhl pancreatic pri-
mordium on the donal wall ofthe intestine and their
location within the bounds of the dorsal mesentery.

At the beginning of the sixth week of IUD, the
size ofthe hepatic anlage continues to grow inten-
sively. At this time, its hansverse size is about 900
pmo the dorsoventral size is about 400 pm, and the
craniocaudal ono is about 455 pm. It occupies the
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Figure 2. 3D-reconstrugtion of serial frontal histotopographic sections of abdominal organs of the prefetus of
2l.0utrt PCL. A-anteriorview, B -posteriorview: I -liver;2-stomach;3 -gallbladder;4-cysticduct;5 -
hepatic veins; 5 - esophagus: 7 - pancreas; 8 - duodenum; 7 - jejunum

oanioventral section ofthe abdominal cavity, and its
right segment exceeds in size its left one reaching out
the posterior wall of the abdominal cavlty. The an-
lage ofthe organ starts gradually separating itself
more distinctively from the diaphragmatio part of ttre
fransversal septum and becomes a ffue abdominal
structure located between the leaves of the ventral
mesentary which were formed owing to the closure
of the gut and the abdominal wall. The hepatic liga-
ments, and the lesser omentum, in particular, are
formed from the remnants of the transversal and the
ventral mesenteries. The ventral mesentery provides
a special framework to the bile ducts and vessels
which go to tho porta hepafic. It degeneratos in a cau-
dal direction from them. The lessor omentum, and
the hepatoduodenal ligament in particular, consist of
the portal vein, the hepatic artery and the common
bile duct which arp called a portal hiad. The forma-
tion oftopographic variants and malformations ofthe
hepatic vessels during this period is possible.

Throughout the sixth week of the development,
vacuolization and recanalization of the lumen ofthe
tubular sfiuctures begin. These processes start in the
duodenal end ofthe intestinal tube.An abnonnality of
the normal processes of rwanalizatiorU nmrely incom-
plete recanal izatiau may induce the appearance of the
membmnous common bile duct with frrlher atresia at
this stage of development. For example, due to viral
inflammatory. infections, it may result in sclerotic
changes ofthe bile ducts.Atfie beginningofthe sixth
week of development, the vental and donal panq€-
atic anlages beome contiguous between ttremselves
within the bounds of the dorral mesentory. In fie end
offte weeil<theircomplete fusion tskes pLce wifi the
formation of the definitive Fncreas.

We found that the hepatic duct dwelops from the
zuperior cranial portion ofthe hepmic diverticulum. The
oaudal parts ofihe rightand lefthepaticduct arise from
the extrahepatic ducts and are well-defined by the end
of the sixth woek of development. Areconsfuction of
tre extahepatic bile ducts demonsfabdtheir indepen-
dent development from the intalrepatic ducbl systern.
Both bile systems are separated since the time oftheir
anlageo but at tlre end offlre embryonal period a tenden-
cy towards their union was detested (Figur€. 2).

It was found that at the end of the seventh week of
the IUD when the prefetuses PCL is 18.0-19.0 mm,
CBD is located in the thickness ofthe mesenchyma of
the ventral mesogastium b€hind the superiorportion
of the duodenum. It is connected with the duct of the
ventral anlage ofthe pancreas on the concave surface
ofthe dcscending portion offie intestinE. The layer of
the mesenchymal cells adjacentto fte CBD walls be-
comes separ&ted from {re neighboring cells ofthe sur-
rounding mesenchyma in a caudal direction assuming
a clear-cut circular orientation.

Isolated lumens of the blood vessels of the capil-
lary type are detected in fie mentioned above mesen-
chymal layer, primarily on the leftand caudally from
CBD. This means tho beginning of formation of its
intaorgan blood channels during this period. In ttre
eighth week of IUD (prefetuses 23.0-29.0 mm in
PCL), one can differentiat€ 3 portions in the CBD: the
retroduodenal section located behind the zuprior pmt
of tlre duodenum, the pncreatic segment between the
pancreatic head and the medial wall ofttre descending
portion ofthe duodenum, and the intramural one- in
tho thickness of the medial wall of the organ. The
duodenal branoh ofthe gosroduodenal artery is locaf-
ed on fte left and in front at a disunce of 150 pm from
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tp nenoduodenal portion of the CBD. The pancreat-
ic section ofthe CBD is accompanied by the superior
posterior pancreaticoduodenal artery in a descending
dirpction (Figure. 3). The inferior pancreaticoduod+
nal arteqv branch approaches tlre terminal portions of
the CBD and the pancreas caudally.

Tiny duodenal branches ofthe gastroduodeual
artery approach the left wall of the retroduodenal
portion ofdre CBD, primarily, at the front and behind
in a longitudinal direction in the ninth week of the
IUD in prefetuses of32.0-40.0 mm pCL. The branch-
es in the pancroatic portion of CBD cofne from the
superior pancreaticoduodenal artery from the right
ard normally to their axes.

Tiny blood vessels, passing mainll'from ths inferi-
or panqcaticduodenal artery, are located cranially and
on the left between the circular and longitudinal fasci,
cles of myoblasb, sun'ounding the intamural portion of
the CBD and the hepaticopancreaticjunction.

At the end of ttre tenth week of IUD (prefetuses
PCL is 45.0-52.0 mm), lumens of the blood vessels
are well identified. Their walls are covered with en-
dothelium and surrounded by a circular layer ofmes-
enchymal cells. Vessels are located around the hepat-
impancreatic junction and between the muscular fas-
cicles of Oddi's sphincter (Figure, 4). All this is the
indication of the formation of the subepithelial and
infamuscular vascular plexuses of ttre mqior duode-
nal papilla. The branches of the inferior panoreati-
coduodenal artery are ttre sources of its visualization.
The same conc€rns the inhnmural CBD portion.

Ftgwe 4.3D'reconshuction of serial sa,gittal histotopogrephic sections of ebdominal organs of the male prefttrs
of 48,0 mm PCL. Left antero'inferior view: I - tiver; i - stomach; 3 - duodenrxni4 - common bile duct
gsllbladd€r; 5 * cJ'stic duct; 6 - terminal portion of common bile ducq T - main panoedic dqcq g - srryerior
mcsenteric arteri; 9 - inferior (common) pancreaticoduodenal artery; 10 - kidney arrd s,rpnarenat gland; I I * rurra

Flgut 3. Frontal section of terminal portion of comrnon
bile duct of tho prefetus of 27.0 mm pCL. Hemaroxylin
and eosin staining. Lens: x8; ocular: x7: 1 - common
bile duct; 2 - superior posterior pancreaticoduodenal
r,rtery; I - mesenchymal cells; 4 - pancreas

t+
t
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Flgure 5.3D-reconsauction of serial frontal histotopographic sections of the female fetus of 130.0 mm PCL.
Anterior view: I * mucous membrane of the fundus of gallbladder, 2 - mucous membrane of the body of
gallbladder, 3 - Ilar[nann's pouch and the neck ofgallbladder, 4 - cystic duct, 5 - ridrt branch ofthe proper
hepatic artery, 6 - cystic artery and vein, 7 - oommon hepatic duct, I - left branch of the proper hepatic artely,
9- portal vein, l0 - branch ofthe cystic artery, 1l - proper hepatio artery, 12 - spiral arteries ofthe cystic duct
13 - anastomosos (arterial circle) ofthe cystic duct

Flgare 6. 3D-rwonstrugtion of serial frontal
histotopographic sections of the male fehrs of 290.0 uu
PCL. Anterior view: I - mucous membrane of the
gallbladder, 2 - common bile duct, 3 -tunica muscularis
of the medial wall of descend part of the duode,trum,4 -
proper hepatic art€ry, 5 - portal voiru 6 - superior
mesenteric afiery,7 - pancreatic duct (Wirnmg's duct)
I - right gastroepiploic vein, 9 - gastrodupdonal arrcry,
t0 - anterior superior pmcrcaticoduodenal vei4 I I *
postcrior superior pgncreaticoduodenEl vein, 12 -
venoug plexus ofthe duodgrum

The centers ofblood vessels formatio'n werc found
in the seventh week of developmerrt. At the end of
twelfth week of IUD, all branches ofceliac tunk and
superior mesenteric artery are well traced. It was
found tlrat definitive stnrcture ofthe artenial system of
EBD starts from the beginning of fetus p€rid of hu-
man ontogenesis. Threetypes of anerial anastomoses
were found on the surface of EBD. Namely, we found
the artprial network, a chain of longitudinal anasto-
moses, and the arterial circle. The peculiarities of spa-
tial stuchre of the arterial anastomoses around the
coiled part of the oystic duct pnrved the existence of
the locking device (sphincter) between the neck of
gallbladder and cystic duct. The sphincter plays an
important role in functioning of vascular (arterial)
component of blood supply system @igure. 5).

The structure of the vascular system of 4-month-
old fetuses shrts demonsfrating characteristics which
are similar to its definitive topography. Topography
and a sfiucture of fie venous plorus differ from $ose
for arterial stnrcflues in areas of an arra- hepatic bile
duct@BD) sphincter(around the cystic duct and the
terminal part of CBD).The arteries accompanying
CDB develop anastofiroses in the form of a chain of
longitudinal vessels olose to walls of a duct. These
anastomotic branches resemble the arterial arches
that connect the uppr and lower pancreatic-duode-
nal artery. In trm, the same name veins form a plexus
around EBD. Thet mosh follows arteries latorally,
The anetomical srchitocture ohanges in the internal
wall of EBD and in the well of duodenum. The ter-
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minal branches of arterial vessels are perpendicular
to the direction of duodenum's axis and wrap it
around starting from the medial edge and giving
trnigs inall layers of the body. Veins form aplexus in
the whole wall of duodenum, A longitudinal to the
medialwall ofthe descending partof the duodenum
dirpstion of venous plexuses can be seen on the 3D
image reconsiluction (Figure. 6).

Thus, during the fetal period of IUD, the chang-
es in stuctural complexity and spatial transformation
ofthevasculature of EBD ake place. Structural dif-
ferences in arterial and..venous. plexuses of the
sphincter sogment of bilirlry system betrveen the late
fttal period and in newborns are clearly seen. There-
foreo we rnay assume thatthey play an important role
in the function of sphincters, which provide ttre dy-
namics of bile.

Conclurions
l.lntensive processes of a transtbrmation of the

hepatic diverticulum and form-building of the bile
system throughout the 4th week of the development
may be regarded as a sritical period. 2. The extrahe-
patic bile ducts are trased in the form of a well-de-
finedtubular shrctue, starting from the sixth month
of the development, whereas the intrahepatic bile
ducts are represented by a primitive tubular plate.
The extrahepatic and infahepatic bile ducts are iso-
latod, but at the end of the embryonal period a ton-
dency towards their fusion is traced. 3. The forming
of the intaorgan blood vessels of the common bile
duct is detected at the end ofthe seventh week of the
intrauterine development in prefetuses measuring
18.0-19.0 mm PCL. 4. The source ofthe vasculafin-
tion oftlre common bile duct in its retoduodenal and
pansreatic portions is the branches of the gas-
hoduodenal artery, wheteas in the intramural portion
- of tlre inferior pancreaticoduodenal artery. 5. The
peculiarities of spatial structure of the arterial anas-
tomoses around the coiled part of the cystic duct
proved the existence of the locking device (sphinc-
ter) between the neck of gallbladder and cystic duct
andplay an important role in functioning of vascular
(arterial) oomponent of it. 6. The distinct character
and angioarohitectonics differencos in arterial and
venou$ plexuses in the sphinoter segments ofthe bil-
iary system has been clearly observed at the end of
the fetus period of development and in newborns,
which may indicate an important functional role of
tre vessels in activity of sphincters, which provide
biliodpamics.

Outloolc of the scientific inquiry
In order to detect possible variants of the blood

upply of &e common bile duct it is expedient to in-

vestigate the specific characteristics of the formation
of its blood channel in human fetuses and nswborns.
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NPOCTOPOBO.qACOBA XAPAKTEPRCTI{KA
COIIIKTEPHOTO ANAPATY NO3AIIEqIHKOBITX

xoBrrHl{x npoToK y mEHATAJIbHoMy nEpIOAt
orrTorEHESy Jrrolnrrrr

n, T Arlrlrtfrrqn O. B, Uaamm,
L K). Oalilnax,B. M. Hulprux

Pce nua 3 ucroro srnqeirnr ocodJnnocref poorrnE i rqoro,
nocraqarur crfiirucreproroanapery nq]arcqixmlr{x )fiogtHrd( npo.
TioK yrlpqroBor( npelreraJrB-Horo repiory onmrvrcry flo4rtrfl Aoc-
d.urexo lO$ cepil ricmlorivrux epirin npcnaparir eu6pionin,
uepearuqriB, nnoAis ra uosouapqlxreuo( ruq[Hru 45-378,0 MM
riu'nro-xynpnonol Aonraan (IKA) (5-40 nanrir pooarncy) sa
Aonouorutcl rcMrurercy uopt[onoriwux McroAis (arrponsr€[pk,
rrropfoucrpir, in'oafn cygq maxpo iuhpocronir, 3Dpcrcrcr-
pyoBanrr, srsrucntrntrrfi anadg). Bcrurouurq lqo nosan€qiH-
xori rcostt{i nporuu npoYreatryrorbcf,y $oprri rirroirpy&acmi
crpyKryp! nclurrucrur r 6i-rorrmu aryrpiuruqrrp&nm pre-
orrxy. Ilooa-ra irmsixoru{inpororucn$rar-
xy ironroaad, ue uanpxrirui rapoaororo nepiqry ryoraetr!,err-
cr renaenqirao it crmyremn. Ooprymuur nryrpirurooopmn-
Hl{x reolonocxlo( cyn{H cnim,no'i xorqnol npmom Br4rlfl€Ho
narytmirui 7-ro rrffirr Brryrpiultboyrfffloro pcrBrrrcy B neps&
ruoais 18,G19,0 w TIQ. IZceemm aacrcynrprirauii cnimnoi
xoasrol npororcu r iI norq4gnana[-qrnrnanoxrilrnoaoMy ra
niruJryHraogm/ry siAqim( e rfuor W
rosoi aprepii, r irnpauypalrurory ninaini - ruraanoi nirynymo-
Br>ABara4urflinorcrcnrrrftoooii ryrcpii. Ocodmmocd npocfiopoBoi
$aonn apepiammro a$acrouooy nacfforo sBtrBuc.ToT qacrsnfi
uiqporoi npororu csi4rarr npo icrryrannn 3alurlrarbnoro 4pE-
crpo$ (o[imn€pa) uix umfron rosrroro uirypamuixypoaoro
qomon i riairpatmr Ba:f,itrtBy port y Syrxldonyrnrui gronr
nuu (apepiaumoro) fioro menorenra Ocodruaosri 6asn ta
aimdmocd anrieiapxherroxiru aprrqiaman i B€Ecrrnro( ctms



mrry* *" r*eyei*g*q nt**rrn
rem y ulitntreplor cenresra:r xoffirol cucremn rino npocrexy-
lsrscr silpffiinti mororom nepioay pooer,rncy ra B HolouapqrF
xemor, i uo:ryrr Br<aryrilfr{ tra Baxmry Qyuadouamrry poJ6 cy-
.qfi r ai$$lrogri cQignepiB, {tri sa6ernsqyKrrb 6inioafiHaMiry.

Klpqori cJroBN: noganerinroni xoacui rrporoxu,
cQinrrrprnft auapeq po3Brmr, nni.q, mqmxa.

IIPOCTPAHCTBEHIIG,BPEMEIIIIAfl
XAPAKTEPIICTIIKA COI{HKTEPHOTO AIIIIAPATA

BHENET{EHOTilSIX ImJFIIIbD( NPOTOKOB B
IIPEHATAJIbHOM TTEPIIOIN OIITOTEIIE3A

qEJIOBEITA

IO. T Axtw,nuil,Iyn O, B, Ilnzuxotro,
H. M. Owilnux, B. LL Haanpnnx

Pespue. C (enuo lrsyqexur oco6euuomefi pa3rmur ll rpo-
socHaftN(erur cQmrrepnom armaptra BHencrretroqubD( xpJlrrubDt
fiporoftoB B TeqeHue rpeHmalrbuoro llcp]tolo onToreHe3& geJroE-
Ka accJretroBano lO4 ccpnu mcronomfiecrcD( cperoa rrpeneparol
an6pruroq npqnnrtqaoq rmo[oB r,r HoBqporq4€uubD( uelorerca d5-
378,0 uu reuenHo-ftorrqrltcoBofi .D"u{rur (TI(D (5-4O uegewr pas-
alrnrr) c nououuro nurmlerca uopi[oroffqecmx McroAon (arfl-
ponoMcrpna Mop$orae,rpu, runerur{r cocyAoq MaItpG. u Mltxpo-
oonnr, 3D-pe,xrxrcrpynpoBarr!{f,, crsr}rcrr{ar€crod aHamr). Ycra-
HOBrreHq qTo EHenGGHSTHHe)t(eJFtrrbtergoT runpoarexfimlor,
cr a $opve venofi rpy&mof, crpyKrypu, Haqlrxar c 6ft ne6cml
nuyrpryrpo6uom paggnrnr, BHe- n Buyrprmeqenctulre xerrrutile
nporoKn cHanam rBo&poB8r{bt, Ho B r(oHue 3apolFtrueBoro ne,pn-
ryIq npofferu{Basrcf, TauFHrfi,r K rE( coe4rHeiurc. @opuupona-

ru{e Buyrpuoprasr$D( xpoBelrocuLrr( cocyloa o6uuu )semrorc
nporom BHrBfleHo s mtn$ 7-ft neAemr Bryrpr$po6soru pa3rtr
nrfly npeA[rq4oB 18,&19,0uu TK.[ Huwuro*ru Bacq,rupr-
rauilr o6qem xelt,nroro npfioto B ee troga4lr.{Beiranlarnrr€pcr-
HOr{ U IIODNCeJTyA0riEOM (trAeJru( f,8nn(/rct BSIBU xeryloqHo-al0-
Haauffmepsulof dpt€ploq B ruflpaMypsrnFHot{ or4er€ - rmioref,
nq4rNcfiyAgrHeABaualulrfirrepfifiofi ryrcpru. Oco6eHHocsr npo
cfp8flcrBcH-norc srpoeflilr SpllgpHSitblloro anapToMosa Bo(pyr
wBnn$ffotr qasT u xerqHoro npuroxa cBE4creJlEcrBycf, o qyqe-
crBomur{r.r3flr}rprerruroro ycrpoffcrm (oQrunrpa) raotry ureft-
nofi xernruoro ryshrpr lr x€nquhrM npsroxoM, u nrpalol BruKH].to
porrr r fiynqnoenpoBannr{ cocyAucmro (aprepnanuroro) ero
luvmoHelrra. ocooemrocTlr crpoeHlu rr grJu{wtr alllfiospx]n€Kt(>
lfiIcR apr€Fafibmnr s B€ro$tra( cnrrcrelilR r cQuHrrcpmor cer.
Ms{Tax r€rFrnofi cucrevu qgnrunpocfi€flsfiEsca I rorule trnol-
HOI0 ncprioll& pasB!fil|,t H y HoBoporqeHHLrx, H MoryT yr03hrBEr6
rta Earrr{yrc r}yrmquoxarrryto ponb cocyaoB B .qeflTsJrbHocrt,t
c$mrrepoB, lo{opue o6ecuoursatgr 6rurrganrar.ancy,

Klrcqeauc grora: Bfien€qeusruhre xannrare nporom. oSun-
rcr€prsril annrycf pglBt,tn e, rurol, qenoBer.
Eyoenncrld rocyAapcmerHuft rrrealaqnrcruft ynrrepcrre4 r:
Heprronrpr
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