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The article presents the history and the development of the ideas in the field of the modelling of the life
processes in vitro during the last 68 years in the Institute of Experimental Morphology and Anthropol-
ogy with Museum (IEMAM) — Bulgarian Academy of Sciences in Sofia.The aim of the authors is to
systematise, analyze and discuss the modern trends and scientific contributions published in the scien-
tific works in the IEMAM—BAS. In Bulgaria the method of tissue cultures was introduced by academi-
cian A. I. Hadjioloff in 1938. Later his Bulgarian scientific morphological school created many original
methods and obtained important results for the theory and practice.
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The modelling of the life processes in vitro is an important and actual medico-bio-
logical problem. In the Institute of Experimental Morphology and Anthropology
with Museum in Bulgarian Academy of Sciences (IEMAM —BAS) these investiga-
tions have nearly 68 years history.

The aim of the present study is to systematize, analyze and discuss the modern
trends and scientific contribution in the field of the modelling of the life processes in
vitro, published in the scientific works in the IEMAM —BAS during the last 68 years.

In our research the development of these conceptions and ideas were arbitrary
divided into four periods: The first period is period of origin ofthe ideas —since 1938
till 1965. The method of tissue cultures was introduced in Bulgaria by academician
A. . Hadj ioloff in 1938 [7]. In 1955 professor J.Jordanov suggested a new
method for using the vitelline membrane as a sole for cultivation of tissue fragments
and tumor cells. He has first used the yolk membrane of hen egg and other artificial
semi-permeable membranes (collodion) in tissue cultures. In 1959 professor J.
Jordanov developed a new original method for preparation of nutritional media
based upon yolk dalysates [8, 9]. In the first period academician A. I. Hadjioloffand
his Bulgarian scientific morphological school created many original methods and
obtained important for the theory and practice results.

Second period is empirical —since 1966 till 1976. In 1966 Professor J. Jordanov
developed an original modification of New’s method, using celoidin membranes.
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Later Professor J. Jordanov and P Angelova applied in 1974 agar organ cultures upon
celoidin membranes. They studied the impact of drugs upon the differentiation of bird
and mammalian gonads in vitro. The scientific investigations and contributions of Dr. P
Angelova, Dr. L. Kancheva, professor J. Jordanov, Y. Martinova, professor M.
Anastasova-Kristeva and academician A. Hadjioloff concern the morpho-functional dif-
ferentiation of avian and mammalian embryonic, pubertal and adult gonads, in vivo and
invitro. Their works in the field of tissue culture are related especially to the mechanisms
of regulation of the gonado- and gametogenesis [1,10].

The third period is biotechnological - since 1977 till 1992. Professor J. Jordanov, E
Angelova, A. Boyadjieva. M. Kristeva cultured in vitro mammalian gametes and zygotes.
They showed the important and original criteria of viability of the oocytes and zygotes
for the in vitro fertilization and after cryoconservation. R Angelova and M. Davidoff
demonstrated the cellular localization of substance P and neuron-specific enolase-like
immunoreactivity of mammalian Leydig cells in tissue sections and cell cultures. They
observed that substance P has a modulatory effect on steroid production by foetal, im-
mature and mature gonads of both sexes. A comparison of these results with data ob-
tained in vivo and in vitro suggests that Leydig cells may be related to the APUD —or
the diffuse neuroendocrine system [2].

Professor I. Goranov, E Nikolov a M. Bratanov and A Rusinova
introduced in IEMAM—BAS the hybridoma biotechnology for production of mono-
clonal antibodies [12, 14]. They developed the methods for production of monoclonal
antibodies against certain viruses and ricketsiae that caused the tick encephalomyelitis
and yellow fever. The authors generated monoclonal antibodies against lymphocyte
membrane markers involved in the recognition and presentation of the cells of the im-
mune system.

M.Christova and E. Zaprianova investigated myelination and demy-
elination in tissue cultures. Their comprehensive studies into the same brain struc-
tures invivo and in vitro suggest that myelinogenesis in tissue cultures has one of the
same duration and periodicity as in vitro. Tissue cultures from the central nervous
system are suitable model for studying the pathogenesis of demyelinating diseases
and the important problems of neurobiology [5].

The last period is period of intensive development and broad application of in
vitro biotechnology in biology and medicine - since 1993 and during 21st century. A.
Rusinova, L. Kancheva, N. Atanassova generated new monoclonai an-
tibodies against rat testicular antigens. They showed that the synthesis and cell
specificity of antigens depend on the testicular development [3,16]. L. Kancheva
et al. demonstrated the expression of different proteins from cultured Sertoli cells of
the mammals during different stages of the prepubertal period [11]. The effect of the
vasoconstrictive peptide endothelin —1 (ET-1) synthesized by and release from por-
cine granulosa cells on the ovarian steroidogenesis (progesterone production) was
examined in vitro by R. D en ko v a et al. The authors elucidated the putative role of
the neuropeptide in the regulation of the steroid secretion. Their findings suggested
that ET-1, present in the follicular fluid may play an important role in the local regula-
tion of progesterone production [6]. E.Yan eva et al. showed that ET-1 suppressed
basal and FSH-stimulated progesterone production by ovarian granulosa cells, but this
effect is not mediated by prostanoids [19]. K. Baleva-1lvan ovaetal. investigated
the direct toxic effect of the Lindane on embryonic chick gonads during ontogenesis in
organ culture [4].

D. Kadiysky etal. showed original results for in vitro cellular interrelation-
ships between nervous and immune system [20].

Prof. E. Nikolova et al. studied the development of the systemic and mucosal
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immune systems and the morphogenesis of the digestive tract in organ and cell cul-
tures with application of milks’ liquid and cellular factors [13].

V. Ogneva et al. established that the biologically active substances: fibroblast
growth factor, epidermal growth factor, cholecystokinine stimulated the proliferation of
the epithelial pancreatic cells during embryonic and postnatal development [15].

E. Zvetkova et al. determined the influence of haematopoietic growth
factors and biologically active substances stimulating the formation of bone
marrow colonies [18]. E. Nikolova, E. Zvetkova et al. reported an en-
hanced cell activation and basal cell proliferation of human and mouse periph-
eral blood T-lymphocytes in vitro and in vivo by using Vietnamese Crinum
latifolium (L.) extracts [17].

During the last 68 years the most outstanding Bulgarian morphologists worked
in IEMAM-BAS with their wide interests, original ideas and international recognition
in the filed of modeling the life processes in vitro.

References

1. Angelov a E J Jordanov. Meiosis-inducing and meiosis-preventing effects of sex steroid
hormones on hamster fetal ovaries in organ culture. —Archives d’Anatomie microscopique, 75,
1986-1987, No 3, 149-159.

2. Angelova, E, M. Davidoff, K Baleva, M, Staykova. Substance F and neuron-
specific enolase-like immunoreactivity of rodent Leidig cells in tissue section and cell culture. —
Acta histochem., 91, 1991, 131-139.

3. Atanassova, N, A.Rusinova, L. Kanchev a C. Valkova. Stage —specific nuclear
antigen is expressed in rat male germm cells during early meiotic prophase. — Mol. Reprod.
Dev., 56, 2000, Nol, 45-50.

4.Baleva-lvanova, K, E Angelova. Effect of Lindane on the differentiation of embryonic
chick gonads in culture. — Acta cytoliologica et morphologica, 1993, No3, 19-24.

5.Christova, M., E Zaprianova. Myelination in tissue cultures from medulla oblongata and
cerebellum. — Compt. Rend. Acad. bulg. Sci., 38, 1985, No3, 385-387.

6.Denkova, R, E. Yaneva, K. Baleva, B. Nikolov, V. Bourneva. The influence of
endothelin al on progesterone production by porcine granulosa cells. —Macedonian J. Repro-
duction, 5, 1999, 181-185.

7.Hadjiolov, A. Comportement des enclaves lipidiques et des cellules des cultures vis-a vis des
liposolvants. — Compt. Rend. Sci. Soc. Biol., 128, 1938, 1098-1100.

8Jordanov, J. Tissue cultivation experiments on eggyolk surface through vitelline membrane. —
Compt. Rend. Acad. Bulg. Sci., 9, 1956, No3, 57-60.

9.Jordanov,J. Cultivation of Chick Embryo Tissues in Egg Yolk Dialysates. —Sonderdruck aus. —
Acta biologica et medica germanica, 4, 1960, No3, 233-246.

10.Jordanov, J,M. Ana stass ova-Kris teva, A. Hadjioloff, A. Boyadjieva-Mi-
chailova. Zur Biologie des Sexualgewebes. Il. In vitro — Zuchtung des Sexualgewebes von
Huhnerembryonen. — Acta morph., Acad. Sci. Hung., 14, 1966, No3-4, 211-226.

11. Kanchev a L,Y. Martinova, V. Georgiev. Prepubertal rat Sertoli cells secrete a mito-
genic factor(s) that stimulates germ and somatic cell proliferation. — Mol. Cell. Endocrinol.,
69, 1990, 121-127.

12. N iko lova, E. Three anti-HLA-DR monoclonal antibodies antigen presentation and MLC in hu-
man systems. — Resume of Ph. D. Thesis, Szeged, 1985, 1-11,

13.NikolovaE, M. Staykova, D. Raicheva, A .Neronov, I. lvanov, I. Goranov.
IL production by human colostral cells after in vitro mitogen stimulation. — Amer. J. Reprod.
Immunol., 23, 1990, 104-106.

14.Nikolova, E, E. Zvetkova Monoclonal antibody reactive with human monocytes. —Comp.
Rend, Acad. Bulg. Sci., 44, 2002, Nol2, 109-111.

15.0gneva, V, Y. Martinova. The effect of in vitro fibroblast growth factors on cell prolifera-
tion in pancreas from normal and streptozoticin-treated rats. — Diabetes Research and Clinical
Practice, 57, 2002, Nel, 11-16.

16.Rusinova, A, N. Atanassova, L. Kanchev a. lsolation and immunocytochemical char-
acterization of a library of monoclonal antibodies directed against rat testicular antigens. —
Endocr. Regul., 34, 2000, No3, 135-143.

374



17. Tram, N.,, E. Zvetkova, E Nikolova, E Katzarova, G Kostov, I. Yanchev,
O.Baicheva. A novel invitro and in vivo T-lymphocyte activating factor in crinium latifolium
(L.) aqueous extracts. — Experimental pathology and parasitology, 1999, No3, 21-26.

18.Zvetkova, E, E Janeva, E Nikolova, G. Milchev, A Dikov,l.Tsenov, N
Bojilova, A Hadjioloff. Hemopoietic colony-stimulating activity of ranopterines in
murine bone marrow agar cultures. —Compt. Rend. Acad. bulg. Sci., 44, 1991, No2, 91-94.

19.Yaneva, E,R Denkova, V. Bourneva, E Zvetkova, K Baleva, B. Nikolov.
Involvement of prostanoids in the inhibitory effect of endothelin. — 1 on progesterone production
of ovarian granulosa cells. —Methods Find. Exp. Clin. Pharmacol., 25, 2003, No6, 437—439.

20. Kagniickn, O, M. CBeTtocnasoBa, W XpwucTtoB, b Jloces. B3aumMoOTHOLIEHNS
KNIETOK HEPBHOW U MMMYHHOI cucTeM in vitro. —Mopdonorus, 119, 2001, No2, 29—32.



