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Introduction. The year 2015 marks the 181¢ anniversary
since the birth of Professor Volodymyr Oleksiyovych Betz - an
outstanding Ukrainian anatomist, a talented researcher and
teacher (Fig. 1).

Betz was afounder ofthe cerebral cortex cytoarchitecture of
humans and animals. In the 70s of the XIX century Betz
absolutely reliably showed on a large number of microscopic
sections of the brain that the cortex of different lobules is
heterogeneous and consists of several types of nerve cells.
Even then he found 8 cytoarchitectonic fields with a specific
picture of nerve cells and their processes.

There is no anatomy, histology, or neuroscience textbooks
in the world which would not mention the fact that in the fifth
layer ofthe humanbrain cortex the giant pyramidal cells, named
“Betz cells” after the great scientist, are located.

VolodymyrOleksiyovychBetz wasbornonApril 26, 1834 in
a small village near a northern Ukrainian town Ostra, which at
thattime was a part ofthe Russian Empire.

After school VO.Betz studied at Nizhyn high school, then -
atthe 2nd Kiev Gymnasium, from which he graduated in 1853.
Later he was a studentof Medical Faculty ofthe St. Volodymyr
Imperial University (now - the DepartmentofHuman Anatomy
at Bogomolets National Medical University). During his
studying at the university, VO.Betz showed his great interest in
the study of human anatomy. Being a student, VO.Betz started
working under the direction of prominent scientist and
anatomist, the head of the Department of Human Anatomy of
the St. Volodymyr Imperial University (1844-1868), professor
OleksandrPetrovych Valter.

After graduation in 1860, with the consent of Professor
Valter, VO. Betz stayed at the Department of Anatomy as
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prosector saide. From May 1861 to September 1862 VO. Betz
was sent (upon the recommendation of O.P. Valter) for a
traditional at that time postgraduate training abroad in the
leading clinics ofEurope [3]. Abroad VO. Betzbeganto write his
doctoral thesis “On the Mechanism ofblood circulation in the
liver.”

In 1863 he defended his doctoral thesis, in which he
described not only static structure of the liver, but also the
dynamic physiological processes. As a result, he was elected as
prosector of the
Department of Human
Anatomy  of  Medical
Faculty of St. Volodymyr
Imperial University. In 1870
VO. Betz was confirmed as
the professor of the
Department of Human
Anatomy.

After Valter’s death in
1869, VO. Betz was elected
as a head ofthe Department
of Human Anatomy, which
he headed till 1890. It was
the most productive
research period for VO.
Betz, which he devoted to
the studying of the
anatomy of central nervous
system. The desire to study
the anatomy of the brain
was not accidental.

Fig. 1. Photo of VO. Betz
from “Atlas of the Human Brain”,
1879 with his signature
Photo made by J. Lowy, Vienne.
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VO. Betz clearly understood the importance of those
achievements, about which he was lucky to learn more while
studying abroad, but atthe same time he was fully aware ofthe
separation of Western anatomical schools from physiology and
histology. On September 22, 1870 during his first introductory
lecture Betz said:

“If physiology is not the anatomy-based branch of science,
any theory that tries to explain one physiological phenomenon
or another will be totally scattered in the face of the first
anatomical term.”

In addition, Fritsch’s physiological experiments on dogs
and Hitzig’s on monkeys, based on the classic work of I.
Sechenov “Reflexes of the Brain”, proved the existence of
“brain centers”. But no one had described their morphological
basis before. That was the main field of Betz scientific activity.
Animportant role for the scientist’s interest in brain studies was
also playedby the factthatfor many years (from 1871 to 1890) he
was a consultant of Cyril Hospital (now Pavlov Kyiv clinical
psychoneurological hospital). Therefore, in the firstyears of his
heading the Department of Human Anatomy VO. Betz
understood the importance of clinical focus on neuroanatomy.

The main purpose of histology in the 2rd part of the X1X
century was to study the details of the structure of parts of the
central nervous system, their connections with each other and
withthe peripheral nerves. Butthis couldbe done only in case of
applying the adequate research method that changes nervous
structures in the least possible degree.

VO. Betz said that the best way to study the brain in alcohol
was not suitable for painting sections of the brain by carmine,
because the preparations absorbed the pigment too much and it
was impossible to distinguish gray and white matter ofthe brain.

The brainfixationusing chromic acid was not suitable either
due to the formation of thin membrane on the surface of the
preparations, which prevented the penetration of chromic acid
solution inside the brain. VO. Betz dipped brain pieces, cut
through corpus callosum, into 70% alcohol for two days and
stained them with the solution of iodine to light brown color,
thenrelocated them in 96% alcohol with iodine, afterthatplaced
in 2 - 4% acidified potassium dichromate to add more firmness;
poured into oil and wax for further cutting on microtome, tinted
the sections by carmine, lightened them in terebinthine oil and
dipped in Dammar varnish [1]. Thus, Betz introduced new
techniques in the study of the central nervous system.
Hardening the brain with alcohol, iodine solutionand in 2 - 4%
acidified potassium dichromate, the scientistwas able to cutthin
sections across the whole hemisphere of the brain; and by
painting them by carmine, he discovered cellular elements with
their numerous branches. Except this, VO. Betz had another
problem: he needed to cut extremely thin sectors of brain for
good visualization under the microscope.

For years he performed thousands of experiments, created
special knives and a device for sector thickness regulation,
which allowed to get the sections 1/10 - 1/20 mm in thickness
(Figure 2). This method was enthusiastically described by the
prominent Russian professors N. Yakubovich, F. Ovsyannikov
and others.

In 1874 in the “Moscow medical bulletin”journal VO. Betz
published a work “Two centers in the human brain cortex”, in
which he presented his research of precentral gyrus and
precentral lobes of the human brain cortex, where the giant
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pyramidal cells were found. This discovery caused a storm of
emotions among the representatives of the scientific world of
Russia and the whole of Europe [2].

VO. Betz not only founded these cells (which were called
Betz’s cells), but also proved that they were a morphological
substrate of motor center which had been earlier described by
Fritsch and Hitzig, and regulated the activity of skeletal
muscles. Betz has identified the location and boundaries of the
motor center of the cerebral cortex in the anterior central gyrus
and the second sensitive center, which is located at the
posterior central gyrus. So, Betz is a founder of the doctrine of
morphological foundations of dynamic localization offunctions
inthe cerebral cortex.

In the article “The details of the human brain cortex
structure” (1882) VO. Betz noted: “.. According to my
researches, the anterior central gyrus and paracentral lobuli
contain the giant cells (giant pyramidal cells) that are localized
as nests.”[1].

Betz used Marshy device to prepare histological sections
and investigated the vertical connections between neurons of
different layers of the cortex, describing them in his article in
such a way: “Anterior central gyrus from the upper border of
the lower one-third of its length has the following features:
firstly, large cells (giant pyramidal cells) appear in this region in
the superficial part of layer V; these cells appear as single units
or in pairs, and these pairs are localized at considerable
distances from each other [9]. Further, these cells are grouped in
clusters containing three or four units, and the spacing between
these clusters decreases. In more upward parts, these nests are
made up of greater numberofcells; atleast4, but sometimes 5 or
even 7. From the former site, i.e. the superficial part of layerV,
these clusters enter layer I11 and are localized in the latter as an
interconnected stratum, and single cells enter layer Il and also
layer 1V and an upper part of layer V. In the paracentral lobule
this stratum is again divided into clusters, which occupy
different positions” [8].

It should also be emphasized that Volodymyr Betz was the
firstto describe an importantpart ofthe limbic system -the horn
of Ammon (hippocampus). Ukrainian morphologists found out
that pyramidal cells of Ammon’s horn were located opposite
one another and looked like a ball, therefore the scientist called

Fig. 2. Some carmine staining histological
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them “glomeruli corticales». Modern neurologists highlight
that Ammon’s horn is the most epileptogenic part of the whole
brain. Inaddition, the pyramidal neurons ofAmmon’shornplay
a significant role in memory functions and genesis of mental
disorders [7].

VO. Betz made plasterbrain casts (using real brains), then
drew on their surface lines that indicated not only the direction
of microscopic sections, made by him, but also the boundaries
of separate cytoarchitectonic brain regions. During his work
Betz created huge collections of anatomical materials of the
central nervous system.

The collection of Betz’s specimen consisted of 10 parts.
The first three parts contained hardened specimen and plaster
casts of the brain. The 4th part demonstrated the schemes of
brain gyri distribution, worked out by Gratiolet, Pansha,
Bischof and Ecker and produced on painted factory-made
plaster matrices, and also a “geometric” Betz’s diagram
illustrating a system of gyri of dorsolateral and medial
surfaces of the brain [6]. This method demonstrates high
achievements of VO. Betz in the studies of the brain gyri
distribution. The exhibits of the 5th part are thin sections, cut
through the entire thickness of the human and monkey’s
cerebral hemispheres that made it possible to trace the cortex
gray matter layers distribution (thalamus, striate body,
amygdaloid body, lenticular nucleus, claustrum and their
connections with the white matter), which was an urgent task
of anatomy, but only partially explored by Vicq d’Azyr,
Burdach, Huschke and Reichert. Parts number 6, 7, 8 and 9 of
the collection are histological specimens of the medulla
oblongata, the pons and of nerve cells of the spinal cord of
human and rabbitbrains (Section 8). And the last part contains
plaster casts of the brain (the matrix) [4]. These anatomical
preparations including histological sections  were
demonstrated at the All-Russian manufacturing exhibition in
1870 in St. Petersburg (atwhichVVO. Betz was awarded a large
silvermedal) and atthe ViennaWorld Exhibition of 1873, where
he was awarded the “Fortschritts Medaille”. This collection
was valued at 7000 Austrian guilders. Being a true patriot of
his native country, Volodimir Betz refused the offer of
professor VBenedikt to sell the collection of histological
preparations and presented it to the Department of Human
Anatomy of Bogomolets National Medical University. And
carmine-stained brain sections look vibrant and fresh.

Fig. 3. Cover page of the “Atlas of Human Brain
published by VO. Betz in 1890.
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Atthe Congress of Naturalists and Physicians in Leipzig in
1872 a famous professor K. Ludwig examined the collection of
VO. Betz and offered him to print an atlas of figures of his
specimens atthe expense of Dresden Academy of Sciences. But
Ukrainian scientist rejected this offer, cherishing a hope to print
the Atlas in his home country.

The great organizational skills and titanic efforts of V.O.
Betz resulted in the publication of the first volume of “Atlas
of human brain” (1890) which was a proof and,
unfortunately, unique copy and is now Kkept at the
Department of Human Anatomy of Bogomolets National
Medical University (Figure 3,4).

At the Fundamental Anatomical Museum of the
Department of Human Anatomy of Bogomolets National
Medical University the following exhibits are presented:

1 A unique collection of histological sections of different
areas of the human brain and spinal cord.

2. A collection of plaster casts of hemispheres of human
brain, ofthe brains of monkeys and other animals.

3. Collectionofskulls made by VO. Betz.

4. Knives, constructed by VO. Betz for making histological
preparations of brain.

5. The Marshy device for holding the brain in the process of
cutting and regulating the sections thickness.

6. Bone preparations, made by VO. Betz.

7. Books, publishedby VO. Betz.

8. Betz’s Diploma of medals awarding at the All-Russian
manufacturing exhibition and at the Vienna World Exhibition,
and a diploma of his election as a corresponding member ofthe
Paris Society of Anthropologists.

9. A single copy of the “Atlas of the Human Brain”
published by VO. Betz at his own expense (1890), which
includes figures of macroscopic preparations of the human
brain and differentanimals (Figure 5) [5].

In 1890, a 56-year-old professor VO. Betz leaves the
university after 30 years of scientific and educational activities,
but continues his work as consultant of neurology at Kyiv St.
Cyril hospital, and then as head physician of South-Western
Railway. He remained in this position till the end of his life in
1894. VO. Betz passed away on October 12, 1894. The tomb of
the great scientist is located on the slopes ofthe Dnieper in the
picturesque and secluded corner of Vydubychi Monastery in a
few steps from the Church of Archangel Michael - that was the

Fig. 4. One page from the “Atlas of Human Brain”
published in 1890 by VO. Betz.

Ukrainian Scientific Medical Youth Journal / YKpaiHCbKuii HayKOBO-MELMYHWIA MOMOAIKHUIA xypHan Ne2 (83) « 2015



HISTORY OF MEDICINE/ ICTOPIA MEAVLIMHA

Fig. 5. Collection of Betz materials keeps at the Department
of Human Anatomy of Bogomolets National Medical University.

last will of V.O. Betz. Many generations of Kiev anatomists
carefully preserved and now store rich scientific heritage of
VO.Betz. This is notjusta memory abouta personwho worked
at the Department; this is a great honor for us to bear a relation
to the scientific miracle that changed the world.
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BUIOATHUW YKPAIHCb KUY BUEHUIA
BO/IOAVMWP BELL TA MO0 BHECOK
Y PO3BUTOK HEMPOAHATOMII

KoBanbuyk A.B., Yepkacosa J1.A., AHUNWNH A.A.

HauioHanbHWii MeaguYHWA yHiBEPCUTET
imeHi O.0. Boromonbus, M. KuiB, YkpaiHa

Pestome: IcTopis ykpaiHCbKOi Hayku 6araTa Ha iMeHa
NIOLeN, WO 3MOrIN CYTTEBO MPUCKOPMTK Ti Mporpec Ta cnpu-
ATV 3HAYHUM JOCATHEHHAM. OgHuMm i3 Takux 6yB Bonogm-
mup OnekciioBuy bey - npodecop, 3aBifyBay Kageapu
aHatomii KuiBcbkoro Imnepatopcbkoro YHisepcutety CBsi-
Toro Bonogumupa npotarom 22 pokis (1868-1890). 3a uyac
CBOET fisnbHOCTI B yHiBepcuTeTi, B.O. bel Hanucas 4ynMmano
HayKoBWX pobiT, NpoTe Haibinblie /oro BigKpuTTa 6yN0 no-
B'A3aHO 3 BMBYEHHAM OYyJOBM LIEHTpa/ibHOT HEPBOBOT cucTe-
MW. BifKpUTi HWM riraHTCbKi nipamigHi KNiTUHU y 5-my Lwapi
KOpW TOMI0BHOTO MO3KY, BifjOMi TaKOX AK KNiTvHW bela, BHe-
CNN ACHICTb Y aHaTOMilo Ta (isionorito HalicknagHiwoi Ta
BOAHOYAC HaiiLiKaBilOi CUCTEMW NIOACLKOrO OpraHismy, a
TaKoX CTa/sn MOLUTOBXOM A1 NOAANbLIOro PO3BUTKY CBITO-
BOi Ta Cy4yacHoOi HelipoaHaToMmii 30kpemMa. Ha pasi y Bcbomy
CBITi HeMae >OLHOro nigpyyHWKa 3 aHaTomii, ricronorii,
thisionorii ua HeBponorii, ge 6 He onMCyBanuCA Ui KIITUHW.
3a cBoe BigkpuTTs B.O. Beua 6yno Big3Ha4YeHO 3HAYHOMO
KifbKICTIO Haropog Ta Mefaneid, BiH HEO4HOPa30BO OTPUMY-
BaB Mponosuuii Woao npofaxy CBOET KOnekuii npenaparTis,
AKi BnacHopy4 Burotosms. lMpoTe Bonogumup OnekciioBny
Bel Ak BiggaHwini naTpioT CBOET KpaiHM mojapyBaB BCi MaTe-
piann Kadegpi aHaToOMIT IOAVMHN, Ha SKiA MponpayoBaB BCe
CBO€E XMTTA. [laHa cTaTTs Bifjo6paxae OCHOBHI NePiOAN XWT-
TA BYEHOrO, a TaKoX BiAKPUTTA HUM TiraHTCbKMX MipamifHuX
KNITUH.

KntouoBi crioBa: bel, HelipoaHaToMisi, MO30K
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BbIJAIOLWUNCH YKPAUHC KNI YUEHbIN
BNAANMUP BEL, 1 EFO BKNA/ B PA3BUTUE
HEMPOAHATOMWM

KoBanbuyk A.B., Yepkacosa J1.A., AHUnwnH A.4A.

HaunoHanbHbIN MEAUUMHCKUA YyHUBEPCUTET
umeHn A.A. boromonbua, r. Kues, YkpauHa

Pestome: VIcTOpus YKpamHCKOWA Hayku 6orata Ha MMeHa
niofeid, KOTOopble CMOIM CYLLECTBEHHO YCKOpUTbL ee Mpo-
rpecc ¥ cnoco6CcTBOBaTb 3HAYMTENbHBIM [OCTUXEHUAM.
OfHuUM u3 Takux 6bln Bnagumunp Anekceesudy Beu - npo-
(heccop, 3aBefylolwmin kageapoii aHatomuu Kuesckoro
VimnepaTtopckoro YHusepcuteta Ceatoro Bnagumupa B Te-
yeHue 22 neT (1868-1890). 3a mepnog CBOeli Hay4HOW fes-
TeNbHOCTW B YHMBepcuTeTe, B.A. Bel, Hanucan Hemano pa-
60T, ofjHaKo, camoe 3Hauyllee ero OTKpbITMe BbIN0 CBA3AHO
C W3y4YyeHWeM CTPOEHUA LEHTPanbHOW HEpPBHOW CUCTEMbI.
OTKpbITbIE UM TUTAHTCKME NUpamMuiHble KNeTKn B 5-M cnoe
KOpbl FOMIOBHOTO MO3ra, WM3BECTHbIE TaKXe KakK KneTku beua,
BHEC/IM ACHOCTb B aHaTOMWIO W (IU3MOMOTUIO, B CNOXHEN-
LLYIO, 1 B TO XKe BPEMSA UHTEPECHEMLLYI0 CUCTEMY YefloBeYec-
KOro OpraHu3Ma, a Takxe CTain TONUKOM AN AanbHenLero
pasBMTMA MUPOBOW M COBPEMEHHOI HeipoaHaToMuM B yac-
THOCTW. Ha cerofiHf BO BCEM MUpE HeT y4yebHMKa MO aHaTo-
MUK, TUCTONOTUW, PU3NONOTUN UM HEBPONOTUW, B KOTOPLIX
6bl He ONMCbIBANNCh 3TW KNeTKW. 3a cBOe OTKpbITUe B.A. Bel,
6bl1 yAOCTOEH MHOXeCTBa Harpag W Mmepaneid, nonydan
HeOA4HOKpaTHble MPeLNoXeHNA O NpPofaxke CBOEA KOMeK-
LMM npenapaToB, KOTOPbIE OH COBCTBEHHOPYYHO W3rOTOBUI.
OpHako, Bnagumnp AnekceeBnd bel, Kak NpeAaHHbIA naT-
puoT CBOe CTpaHbl, nojapun Bce MaTepuanbl Kadeppe
aHaTOMuUW 4YenoBeka, Ha KOTOpoi npopaboTan BCK CBOKO
XW3Hb. [laHHas cTaTbd OTpaXkaeT OCHOBHbIE BEXU >KU3HU
YYEHOro, a TakXe OTKPbITUE TUIaHTCKUX NMUPaMUAHBIX KIETOK.

KntoueBble cnosa: bel, HeiipoaHaToMus, MO3r
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