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РЕЗЮМЕТА НА НАУЧНИТЕ ТРУДОВЕ  
НА АСИСТЕНТ Д-Р ДИМИТРИНКА ЙОРДАНОВА АТАНАСОВА-ДИМИТРОВА 

ЗА УЧАСТИЕ В КОНКУРС ЗА АКАДЕМИЧНА ДЛЪЖНОСТ „ДОЦЕНТ”  

ПО НАУЧНА СПЕЦИАЛНОСТ „МОРФОЛОГИЯ” 

В ОБЛАСТ НА ВИСШЕ ОБРАЗОВАНИЕ 4. ПРИРОДНИ НАУКИ, МАТЕМАТИКА И 

ИНФОРМАТИКА, ПРОФЕСИОНАЛНО НАПРАВЛЕНИЕ 4.3. БИОЛОГИЧЕСКИ НАУКИ  

ОБЯВЕН В ДВ БР. 42 ОТ 12.05.2020 Г. 

 

 

Abstract: During a 2-year study in Sofia, Bulgaria, second clutches were recorded in Alpine 

Swift Apus melba, a species stated to raise only one brood per year. Each of the second clutches 

was laid after a successful first breeding attempt, in one case proved by marked birds. The 

frequency of second clutches was low - in each of the two years only two out of 35 pairs. 

Key words : Apus melba - second clutch – breeding. 

 

 

Abstract: Laying date, clutch-size and breeding success of alpine swifts Apus melba were 

compared over three seasons (1999–2001) in two colonies in the city of Sofia, Bulgaria. In order 

to study geographical variation, data were compared to the only long-term study of this species, 

carried out further north in Solothurn, Switzerland. The peak of laying occurred in the first half of 

May. Laying dates differed significantly between seasons. In 2000 swifts laid earlier than 1999 and 
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2001, with a more compressed laying period. The average clutch-size was 3.08 ± 0.55 eggs (n = 

108) and it did not differ significantly among years. Breeding success was 1.85 ± 1.13 fledged 

young per pair and the main factor causing nestling mortality was falling outside the nesting 

cavities due to the limited space surrounding the nest. No relationship was found between clutch 

size and hatching rate or survival of the offspring. Compared to Solothurn, laying dates in Sofia 

were earlier and the laying period more protracted. Clutchsizes were significantly higher than in 

Switzerland. Thus the alpine swift seems to follow the trend in swifts of laying larger clutches in 

the south of the range compared to the north. Despite earlier laying and larger clutch-size, breeding 

success in Sofia was lower than in Switzerland. This was attributed to higher nestling losses in 

Sofia due to the specific nest-situations. 

Key words: alpine swift, Apus melba, clutch size, laying date, latitude 

 

 

Abstract. The study was carried out in 1999–2000 in a 405 ha area urban habitat and revealed one 

of the highest densities (56.8 pairs/km2) for the species. Breeding density was best predicted by 

the diversity of trees in the plot and was not limited by the presence of tall trees. Birds used 69% 

of the available tree species and preferentially selected half of them. Taller tree species were 

preferred to shorter ones and coniferous trees were preferred to broadleaved ones. Nests higher 

above the ground were more likely to be successful than nests lower down. The  greater the nest 

height, the earlier the Magpies laid eggs and the more fledglings they produced. Pairs nesting in 

conifers laid earlier than those in broadleaved trees but there were no significant differences in 

clutch-size, hatching or fledging success between the two habitats. The nest site preference was not 

well explained by the success rate. Regardless of species, not only tall trees, where success was 

greater, were preferred but also smaller ones, despite the lower success rate. Nests in conifers were 

no more successful than those in broadleaved trees, despite the marked preference for conifers. 
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Magpies that succeeded in their final breeding attempts in one season were less likely to make a 

contrasting nest-site choice the following season. The lack of a clear adjustment between the nest-

site selection pattern and breeding success was hypothesized to be due to two non-exclusive 

mechanisms: 1) either there are no strong selective pressures at any type of nest-site and on the 

behavioral plasticity of Magpies or else selective pressures may change during the season; 2) the 

dependence of nest-site selection on bird quality. 

Key words: Magpie, Pica pica, nest-site selection, breeding density, nest height 

 

 

Abstract: This study explored colony pattern, interspecific association and nest-site selection of 

two closely related species of swift, Common Swift (Apus apus) and Pallid Swift (A. pallidus) in 

Sofia city, Bulgaria. The numbers and locations of nests were determined by the newly devised 

method of „excrement watching“ but also supplemented with the classic „building mapping“ 

method. 

The Common Swift population (1147 pairs) was nearly 4 times larger than the Pallid Swift 

population (304 pairs). Common Swift colonies were of a wider range of sizes (3-34 pairs vs. 3-11 

in Pallid Swift), but in both species small colonies predominated. Most pairs of both species bred 

in monospecific colonies, but a greater proportion of the Pallid Swift population nested in mixed 

colonies. In both species nest-site selection took place with preference for north and east facing 

situations. Most pairs in both species nested in the eaves of buildings but Pallid Swift was less 

specific in its choice of nest-sites, utilizing a wider range of heights, and occupying the whole range 

of recorded nest-cavity types. Pallid Swift was suggested to have colonized the city after Common 

Swift and initially associated more strongly with the latter. 
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Antonov A. & D. Atanasova 2003. Chick conditions in first and second broods in the Pallid Swift 

Apus pallidus. Ardea 91(2): 197-204 

Abstract: In 1999-2000we investigated chick condition of first and second broods in the Pallid 

Swift Apus pallidus in Sofia city, Bulgaria. Data on nine variables characterising chick conditions 

were collected from post-hatching day 15 to fledging. First and second broods differed in the 

amount of mass loss. Second brood chicks lost twice as much weight (10.5 ± 3.05 g) as first brood 

chicks  

(5.5 t 3 .82 g). This difference is supposed to be due mainly to reduced fledging masses in second 

broods (39 .7 ± 3 .06 vs. 42 .4 ± 5 .36 g), since peak weights did not differ significantly. Chicks in 

second broods also reached their peak weights significantly later in the nestling period (34.2 ± 5 

.75 vs. 31.4 ± 5.12 d), and had significantly lower wing loading. Differences in wing loading 

probably reflect different selective pressures acting during immediate post-fledging periods in mid-

summer and late autumn. Hatching asynchrony was more marked in second clutches and was 

reflected in more pronounced effects of brood hierarchy. Within second broods early hatched 

chicks had a longer nestling period, reached peakbody mass significantly earlier, had longer 

slimming periods and fledged longer-winged than late-hatched siblings. None of the variables 

characterizing chick condition differed significantly among siblings within first broods. This was 

supposed to be due to the more plentiful and stable food supply in summer when first broods are 

raised. Chicks growing in second broods with singletons were of poorer condition than both early 

hatched and late hatched chicks in second broods with two chicks. 
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Abstract: This stud y tested if urbanisation had small-scale effects on Magpie reproductive 

biology. It was carried out in 1999-2000 in Sofia, Bulgari a, where one of the highest Magpie 

population densities known is found. Breeding parameters were compared between an urban area 

and its rural surroundings extending 1 km out of it. Magpies in the urban area laid significantly 

earlier than those in the rural area. Clutch size and egg volume were similar between the two 

habitats . Fledging success was significantly higher in the urban area. Predation accounted for more 

losses in rural habitat while failures due to infertility and addling were more frequent among urban 

Magpies. Predation was higher at the egg stage than at the nestling stage, and this trend was more 

pronounced in the rural area. The probability of breeding success was significantly higher in the 

urban area due to lower predation most likely as а result of proximity to human activity. Urban 

birds, however, suffered more brood reduction and thus produced fewer fledglings per successful 

pair compared to rural pairs. 

 

 

Abstract: Nest re-use in a high density population of Magpies Pica pica in the city of Sofia and 

its vicinity was studied during 1999–2000. The rate of nest re-use was significantly higher within 

the urban area (17%) as compared to the immediate rural surroundings within the distance of 1 km 
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(7%). Re-used nests were on average higher above the ground than newly-built nests. The nest 

reuse rate was not related to breeding density, abundance or the mean height of available trees. 

Magpies re-using their old nests laid eggs significantly earlier compared to those building new 

nests. However, nest re-use did not confer other benefits on the reproductive output since clutch-

size, hatching and fledging success did not differ significantly between the two nesting strategies. 

 

Abstract: Age-related changes in the nitric oxide-producing neurons in the rat recto-anal region 

were studied with reduced nicotinamide adenine dinucleotide phosphate-diaphorase (NADPH-d) 

histochemistry and morphometry. In 15-day-old rats the myenteric plexus of the distal rectum and 

anal canal, situated in the space between the longitudinal and circular muscle layers, was exposed 

by NADPH-d positive perikarya. In the anal canal the positive myenteric neurons were more 

intensively stained than in the rectum. The mean optical density (OD) of positive neurons in the 

rectum was 115.8±2.4 vs. 89.5±1.6 in the anal canal. Single nerve fibres and small nerve bundles 

in the circular muscle layer of the anal canal were frequently seen and were more intensively 

stained than rectal fibres. In 3-month-old rats a larger number of NADPH-d-positive nerve fibres 

and an increase in their staining intensity were found. The staining intensity of the perikarya in the 

anal canal was higher than in the rectum (the OD 70.9 ± 1:1 vs. 55.5 ± 1.5). In the circular muscle 
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layer thicker nerve strands were observed. In 26-month-old rats the staining intensity of NADPH-

d-positive perikarya in the myenteric plexus was weaker than in the 3-month-old rats. In the rectum 

their OD was lower than in the anal canal (93.8 ± 2.05 vs. 78.9 ± 1.7). The nerve strands were 

sparse and less intensely stained than in 3-month-old rats. Our results are consistent with the 

hypothesis that NO is an important neurotransmitter of the recto-anal motility in the ageing gut.   

 

Abstract: It has been suggested that noxious information from the lower bowel may reach the 

medulla oblongata via several spinal pathways terminating in the ventrolateral reticular area, the 

nuclei of the solitary tract and medullar dorsal column nuclei correspondingly. The contribution of 

these pathways to visceral pain processing in the medulla is not established. In this study, 

performed inurethane-anaesthetized rats, we used c-Fos immunohistochemistry to quantitatively 

characterize and compare neuronal responses in the gracile (Gr) and cuneate (Cu) nuclei, nuclei of 

the solitary tract (NTS), lateral reticular nucleus (LRt) and ventrolateral reticular area (VLM) of 

the medulla to a repeated noxious colorectal distension (CRD). When compared with sham 

distension, after CRD, the most pronounced induction of c-Fos expression was observed in the 

NTS, while a modest increase was found in the Gr. Simultaneously, the CRD produced a distinct 

decrease in the c-Fos immunoreactivity in the VLM. Changes in the c-Fos expression observed in 

Cu and LRt were insigni_cant. The present results suggest that under anaesthesia the transmission 

of nociceptive information from the colorectal region to the medulla is mainly accomplished via 

excitatory spinosolitary a_erents and ventrolateral spinal pathway recruiting inhibitory 
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mechanisms in the medullar reticular formation. The excitatory spinal inputs to the dorsal column 

nuclei seem to be modestly involved. 

 

 

Abstract: Adenosine 5I-triphosphate (ATP) has been considered to be the purine inhibitory 

neurotransmitter in gastrointestinal muscles. In this study we examine the presence of ATP-

containing structures in the rat large intestine. Using immunohistochemistry we demonstrated that 

nerve structures from the entire colon of the rat express immunoreactivity to the ATP-synthesizing 

enzyme, ATP synthase. In particular, we found that a number of submucosal and myenteric 

neurons, and numerous nerve fibres along the whole extent of the colon in the rat were ATP 

synthase-immunopositive. The enteric neurons in the myenteric and submucosal ganglia in both 

the proximal and distal colon were ATP-containing. In addition, a large number of immunostained 

fibres were observed in the longitudinal and circular muscle layers of the colon. Similarly, in the 

recto-anal region a lot of ATP-immunopositive fibres and isolated thick nerve strands ran parallel 

to muscle cells in the two smooth muscle layers. Clusters of myenteric and submucosal neurons 

were seen in the ganglia of the distal gut as well. Taken together with physiological evidence, our 

results suggest that ATP contributes to enteric inhibitory regulation of colonic and rectal motility. 
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The presence and precise distribution of the corresponding purinergic receptors in the rat colon and 

rectal wall still remain to be elucidated. 

 

 

Abstract: Melatonin is a potent antioxidant which showed anticonvulsant activities both in 

experimental and clinical studies. In the present study, we examined the effect of melatonin 

treatment (10 mg/kg/day, diluted in drinking water, 8 weeks) during epileptogenesis on the 

consequences of a kainate (KA)-induced status epilepticus (SE) in rats. Melatonin increased the 

latency in the appearance of spontaneous recurrent seizures (SRSs) and decreased their frequency 

only during the treatment period. The behavioral alterations associated with hyperactivity, 

depression-like behavior during the light phase, and deficits in hippocampus-dependent working 

memory were positively affected by melatonin treatment in rats with epilepsy. Melatonin reduced 

the neuronal damage in the CA1 area of the hippocampus and piriform cortex and recovered the 

decrease of hippocampal serotonin (5-HT) level in rats with epilepsy. Taken together, long-term 

melatonin treatment after SE was unable to suppress the development of epileptogenesis. However, 

it showed a potential in reducing some of the deleterious alterations that develop during the chronic 

epileptic state in a diurnal phase dependent mode. 
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Abstract: There is consistency in the location of biologically active points (BAP) in humans and 

animals, so it is as-sumed that the morphological changes after acupuncture in experimental 

animals are identical to changes in humans. Most often the experiments are made on rats, using 

various methods of fixing to ensure immobility during the impact in biologically active points. The 

aim of this study is to develop a method for im-mobilization of experimental animals, meeting the 

requirements of our experiments, in order to demonstrate the morphological changes that occur 

after acupuncture and to define the optimal conditions for its application. The fixing of the 

experimental rats can be made with available materials or a special clamp. The used spacers for the 

experimental rats are basically two types - using a transparent tube and not using a transparent tube. 

On some animals prior anesthesia is made. After repeated application of a fixative developed by 

us we reached the following conclusions: 1. The fixing with a transparent tube without the use of 

anesthesia creates optimal conditions for experiments with needle-pricking of a rat. 2. For 

immobilization of experimental animals without the use of a tube, prior general anesthetic is 

required in order to avoid straining of the skeletal muscles and trauma on the psyche of the animal. 

Today’s trend is to create minimum traumatic conditions for animal fixation without the use of pre-

anesthesia. The study complies with the ESA European Directive on animal welfare and is 

consistent with the Commission for the Ethical Treatment of humans and animals. 

 

Abstract: Melatonin is involved in the control of circadian and seasonal rhythmicity, possesses 

potent antioxidant activity, and exerts a neuroprotective and anticonvulsant effect. Spontaneously 

hypertensive rats (SHRs) are widely accepted as an experimental model of essential hypertension 

with hyperactivity, deficient sustained attention, and alterations in circadian autonomic profiles. 

The purpose of the present study was to determine whether melatonin treatment during 

epileptogenesis can prevent the deleterious consequences of status epilepticus (SE) in SHRs in the 
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kainate (KA) model of temporal lobe of epilepsy (TLE). Spontaneous recurrent seizures 

(SRSs)were EEG- and video-recorded during and after the treatment protocol. Melatonin (10 

mg/kg diluted in drinking water, 8 weeks) increased the seizure-latent period, decreased the 

frequency of SRSs, and attenuated the circadian rhythm of seizure activity in SHRs. However, 

melatonin was unable to affect the disturbed diurnal rhythms and behavioral changes associated 

with epilepsy, including the decreased anxiety level, depression, and impaired spatial memory. 

Melatonin reduced neuronal damage specifically in the CA1 area of the hippocampus and piriform 

cortex and decreased hippocampal serotonin (5-HT) levels both in control and epileptic SHRs. 

Although long-term melatonin treatment after SE shows a potential to attenuate seizure activity 

and neuronal loss, it is unable to restore epilepsy-associated behavioral abnormalities in SHRs. 

 

 

Abstract: Recently, we have shown that the blockade of AT1 receptor might be useful as an 

adjuvant treatment strategy for the prevention of oxidative stress and neurotoxicity caused by status 

epilepticus (SE) in rats. The purpose of the present study was to further assess the efficacy of long-

term treatment with losartan (10 mg/kg), the selective AT1 receptor antagonist, during kainate 

(KA)-induced epileptogenesis in Wistar rats. Losartan treatment started after onset of SE and 

continued for 4 weeks. The rats were video- and EEG-recorded for 3 months. Locomotor activity, 

anxiety and depressive-like behavior were evaluated 9 weeks after SE, when all rats had developed 

chronic epileptic state. Neuronal damage in hippocampus was analyzed by hematoxylin while 

serotonin (5-HT) levels in hippocampus by HPLC. AT1 receptor antagonism increased the latent 

seizure-free period and decreased the frequency of spontaneous motor seizures. Losartan positively 

affected epilepsy-provoked behavioral changes, including impulsivity, low anxiety level and 

depression in a phase-dependent manner and restored the changes in diurnal fluctuation of motor 
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activity. Losartan exerted neuroprotection selectively in the CA1 area of the hippocampus in the 

KA-treated rats and lowered the 5-HT levels both in normal and abnormal conditions. Our findings 

suggest that the AT1 receptor antagonist exerts disease-modifying effects during KA-induced 

epileptogenesis and neuronal damage in CA1 hippocampal area, attenuated some of the behavioral 

changes and restored diurnal variability in locomotor activity. 

 

Abstract: One of the most used methods of Chinese medicine is acupuncture. Point ST36 is one 

of the most important and most commonly used in acupuncture biologically active points (BAP). 

The target of this study is, by using the classic histological techniques, to identify any changes that 

occur in the elastic and collagen fibers under the influence of acupuncture needle. We observe 

deformation and partial demolition of adjacent elastic and collagen fibers and the fascia. In the 

needle canal elastic and collagen fibers are destroyed. Particles of loose connective tissue and 

fascia, collagen and elastic fibers fall into striated muscle, located in the depth of the point. Changes 

in the structure of elastic and collagen fibers are most clearly differentiated near the channel formed 

by the acupuncture needle, but also occur in adjacent areas of skin. The defect seen is with a 

minimum size and the tissue integrity recovers fast after the removal of the needle. 
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Abstract: Point Stomach 36 (ST36) is one of the most important and most commonly used in 

acupuncture biological active point (BAP). The aim of the study is to determine the presence or 

absence of free nerve endings in the area of acupuncture point ST36. Free nerve endings are 

unencapsulated, they are the most common type of nerve ending, and are most frequently found in 

the skin. Free nerve endings infiltrate the epidermis and surround hair follicles. We observe a large 

amount of hair follicles in the dermis with sebaceous glands. We observe accumulation of free 

nerve endings around the hair follicles. The nerve innervations in the hair follicles possibly play a 

role for the effect of acupuncture at point ST36 in rats. 
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Abstract: Endocannabinoids are a family of biologically active lipids in the brain that mediate the 

psychoactive effects of cannabis by two distinct receptors, cannabinoid receptor type I (CB1) and 

type II (CB2). It has been shown that the CB1 is the major cannabinoid receptor in the brain and is 

highly expressed in areas that are involved in pain modulation. There is also recent evidence that 

its activation reduces nocicep-tive processing in acute and chronic animal pain models. In this 

study, we demonstrate that thermal stress induces the expression of CB1 cannabinoid receptors in 

certain brainstem regions associated with pain sensation in the rat rostral pons, using light 

microscopic immunohistochemistry with a subtype-specific antibody. In particular, we were able 

to reveal that the pontine gray matter, the locus coeruleus, the parabrachial nuclear complex and 

the pontine raphe nuclei show high levels of CB1 cannabinoid recep-tors with a possible role in 

specific brain functions, such as nociception. The present results suggest that in addition to their 

known expression in excitatory glutamatergic and inhibitory GABAergic neuronal subpopulations, 

the CB1 receptors are also present in a subset of noradrenergic, cholinergic and seroto-nergic 

neurons in the rat rostral pons. It can be inferred that CB1 receptors may have divergent roles in 

nociceptive processing in a broad brainstem area, depending on the exact neurotransmitter system 

they modulate. 
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Abstract: The therapeutic efficacy of regular physical exercises in an animal model of epilepsy 

and depression comorbidity has been confirmed previously. In the present study, we examined the 

effects of endurance training on susceptibility to kainate (KA)-induced status epilepticus (SE), 

behavioral changes and neuronal damage in spontaneously hypertensive rats (SHRs). Male SHRs 

were randomly divided into two groups. One group was exercised on a treadmill with submaximal 

loading for four weeks and the other group was sedentary. Immediately after the training period, 

SE was evoked in half of the sedentary and trained rats by KA, while the other half of the two 

groups received saline. Basal systolic(SP), diastolic (DP)and mean arterial pressure(MAP) of all 

rats were measured at the beginning and at the end of the training period. Anxiety, memory and 

depression-like behavior were evaluated a month after SE. The release of 5-HT in the hippocampus 

was measured using a liquid scintillation method and neuronal damage was analyzed by 

hematoxylin and eosin staining. SP and MAP of exercised SHRs decreased in comparison with the 

initial values. The increased resistance of SHRs to KA-induced SE was accompanied by an 

elongated latent seizure-free period, improved object recognition memory and antidepressant effect 

after the training program. While the anticonvulsant and positive behavioral effects of endurance 

training were accompanied by an increase of 5-HT release in the hippocampus, it did not exert 

neuroprotective activity. Our results indicate that prior exercise is an effective means to  attenuate 

KA-induced seizures and comorbid behavioral changes in a model of hypertension and epilepsy 
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suggesting a potential influence of hippocampal 5-HT on a comorbid depression. However, this 

beneficial impact does not prevent the development of epilepsy and concomitant brain damage. 

 

 

Abstract: Our previous studies revealed that Angiotensin (Ang) II has anticonvulsant effects in 

acute seizure models. However, data on its role in experimental models of epilepsy are missing. In 

the present study, we tested whether post treatment with Ang II after kainate (KA)-induced status 

epilepticus (SE) can affect epileptogenesis, concomitant behavioral changes, and brain damage. 

The Wistar rats were intracerebroventricularly infused via osmotic mini-pumps with Ang II (1.52 

μg/μl/day for 28 days) after SE. Spontaneous motor seizures (SMS) were video-recorded for up to 

three months. Locomotor activity, anxiety, and depression-like behavior were evaluated during the 

last week of drug infusion, while spatial memory was assessed during the 3rd month after SE. 

Angiotensin II decreased the latency for onset of the first SMS and increased the frequency of SMS 

two months after SE. The continuous peptide infusion exacerbated the KA-induced hyperactivity 

and caused depression like behavior. The reduced anxiety of KA-treated rats was alleviated by Ang 

II exposure. The KA-induced deficit in the hippocampal-dependent spatial memory was not 

influenced by Ang II. However, Ang II partially prevented the neuronal damage in the 

hippocampus, specifically in the CA1 area. The role of AT1 and AT2 receptor activation in the 

effects of the octapeptide is discussed. 
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Abstract: Biologically active point (BAP) ST36 is one of the most important and most commonly 

used points in traditional Chinese medicine (TCM).There is a correlation between the location of 

acupuncture points and channels in humans and animals. Rat’s ST36 is determined according to 

human ST36 which is located on the stomach meridian, transversely in the middle of the tibialis 

anterior muscle. The point ST36 was localized by determining the ratio of standard anatomical 

structures and with the help of device to measure the skin resistance. The target of this study is by 

using the classic histological techniques to identify the nerve fibers in ST36 point in rat and close 

to the acupuncture channel. We observed nerve fibers in the deep layer of the muscles in point 

ST36 and some close to acupuncture channel. 

 

 

Abstract: Biologically active point (BAP) ST36 is one of the most important and most commonly 

used points in the traditional Chinese medicine (TCM). There is a correlation between the location 

of acupuncture points and channels in humans and animals. Rat’s ST36 is determined according to 

human ST36 which is located on the stomach meridian, transversely in the middle of the tibialis 

anterior muscle. The aim of this study is by using the classic histological techniques to identify 

muscle spindles in ST36 point in rat and close to the acupuncture channel. We observed muscle 

spindles in in the deep layer of the muscles in point ST36 and some close to acupuncture channel. 

 



18 
 

 

Abstract: Processes of degradation of extracellular matrix (ECM) proteins are required for many 

normal physiological processes. Control and monitoring of ECM proteins degradation is carried 

out by several groups of proteolytic enzymes, including, plasminogen activator (PGA), cathepsins 

and matrix metalloproteinases (MMPS). MMP activity is strictly regulated at different levels. 

Transcriptional activity of MMP genes is significantly influenced by the genetic and physical-

chemical factors and extracellular stimuli. The purpose of this study was to investigate the effects 

of ultraviolet light (UV) on the expression of MMPS in cell culture of primary dermal fibroblasts. 

We have found a stimulation effect of UV on the expression of metalloproteinases in culture of 

skin fibroblasts, which is relevant to skin photoaging. 

 

 

Abstract: Techniques of biological material plastination were first introduced by German 

professor Gunther von Hagens. In the early nineties of the twentieth century, he opened the first 

plastination laboratory in Eastern Europe in the Bulgarian town of Stara Zagora. Despite the lack 

of materials and administrative obstacles it works to this day. Plastination technique S10 is the 

most famous, it is used laboratories all over the world for plastination of soft tissues. Plastination 

technique P40 was developed later. It is used to make brain slices. The resulting anatomical 

specimens of two types we use on a daily basis for training of medical students at Tracian 

University. 



19 
 

 

Abstract: Over the last 10 years, accumulated experimental and clinical evidence has supported 

the idea that AT1 receptor subtype is involved in epilepsy. Recently, we have shown that the 

selective AT1 receptor antagonist losartan attenuates epileptogenesis and exerts neuroprotection in 

the CA1 area of the hippocampus in epileptic Wistar rats. This study aimed to verify the efficacy 

of longterm treatment with losartan (10 mg/kg) after kainate-induced status epilepticus (SE) on 

seizure activity, behavioral and biochemical changes, and neuronal damage in a model of co-

morbid hypertension and epilepsy. Spontaneous seizures were video- and EEG-monitored in 

spontaneously hypertensive rats (SHRs) for a 16-week period after SE. The behavior was analyzed 

by open field, elevated plus maze, sugar preference test, and forced swim test. The levels of 

serotonin in the hippocampus and neuronal loss were estimated by HPLC and hematoxylin and 

eosin staining, respectively. The AT1 receptor antagonism delayed the onset of seizures and 

alleviated their frequency and duration during and after discontinuation of treatment. Losartan 

showed neuroprotection mostly in the CA3 area of the hippocampus and the septo-temporal hilus 

of the dentate gyrus in SHRs. However, the AT1 receptor antagonist did not exert a substantial 

influence on concomitant with epilepsy behavioral changes and decreased 5-HT levels in the 

hippocampus. Our results suggest that the antihypertensive therapy with an AT1 receptor blocker 

might be effective against seizure activity and neuronal damage in a co-morbid hypertension and 

epilepsy. 
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Abstract: “Zusanli“(ST36) acupoint is commonly used in acupuncture. The mast cells are 

important object in experimental acupuncture. Histamine is stored in the granules of rat mast cells. 

The aim of the present study is to examine the distribution of histamine-positive mast cells in the 

vicinity of needle tract following acupuncture in ST36 acupoint in rats. Acupuncture in ST36 

disrupted the integrity of the epithelium, derma, subcutis, fascia, epimysium and striated muscle 

tissue. In our research we observed thickening and displacement of the connective tissue in the 

direction of the needle tract and folding of the fascia. We noticed histamine-positive mast cells in 

the proximity of needle tract in the tissues of ST36 acupoint in rats. We could not establish 

considerable differences in the number and distribution of histamine positive mast cells in the 

needle tract vicinity. Few histamine-positive mast cells in the proximity of the needle tract showed 

signs of degranulation. 
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Abstract: The mesencephalic trigeminal nucleus (MTN) is a cranial analogue of a sensory 

ganglion which is composed of functionally homogenous primary afferent neurons. It is known 

that mesencephalic trigeminal neurons display remarkable structural and chemical plasticity in case 

of marked changes in the environmental conditions. However, it remains unclear how they respond 

to peripheral nerve injury. In this study we examine the structural alterations in the rat MTN after 

unilateral masseter nerve transection. We found that seven days after the operation the number of 

MTN neurons on the axotomized side was reduced. In addition, the peripherally axotomized 

mesencephalic trigeminal neurons showed clear signs of transganglionic degeneration. These 

morphological alterations persisted until the 28th day after the axotomy and slowly decreased in 

the days to follow. Our results suggest that mesencephalic trigeminal neurons are very sensitive to 

peripheral nerve damage, responding with a substantial neuronal loss and degeneration, thus 

implying their remarkable structural plasticity. 
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Abstract: Previous data have shown that the rat model of melatonin deficit can cause a number of 

neurobiological aberrations. The aim of the present study was to determine whether the 

antidepressant drug agomelatine, a MT1/MT2 melatoninergic receptor agonist/5-HT2C receptor 

antagonist is able to prevent some of the behavioral, biochemical and cellular abnormalities 

induced by pinealectomy. The injection of agomelatine (40 mg/kg, i.p. for 5 weeks)/vehicle started 

after pinealectomy/sham procedure in Wistar rats. Animals were tested in different behavioral tests 

for anxiety and depression during the period of agomelatine treatment (chronic effect) and two 

months later (plastic effect). The effect of agomelatine on KCl-evoked serotonin (5-HT) release 

from the hippocampus, the activity of the hypothalamic–pituitary–adrenal (HPA) axis and neuronal 

loss in pinealectomized rats were assessed. Our results showed that agomelatine not only did not 

prevent the disturbed emotional arousal/anxiety behavior in pinealectomized rats during the 

treatment but the enhanced motor activity and decreased anxiety state was still observed two 

months after the discontinuation of treatment. However, the drug corrected a depressive-like 

behavior (chronic and plastic effect), alleviated the enhanced KCl-evoked 5-HT release in the 

hippocampus, recovered the suppressed negative feedback inhibition of HPA axis and exerted a 

neuroprotection in pinealectomized rats. Our findings suggest that pinealectomy can model 

melancholic depression disorder while the antidepressant action of agomelatine is associated with 

a correction of 5-HT release in the hippocampus, dysregulated HPA system and neuroprotection in 

limbic structures. 
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Abstract: Recent studies about the novel antidepressant agomelatine, which is a mixed MT1 and 

MT2 melatonin receptor agonist and 5HT2C serotonin receptor antagonist possessing an 

anticonvulsant and neuroprotective action, suggest that it may have potential to contribute against 

epileptogenesis and epilepsy-induced memory impairment. In order to ascertain whether protection 

of some brain structures could suppress epileptogenesis, in the present study, we evaluated the 

effect of chronic post-status treatment with agomelatine on epileptogenesis, behavioral and 

neuronal damage induced by kainate acid (KA) status epilepticus (SE). Agomelatine/vehicle 

treatment (40 mg/kg, i.p.) started one hour after SE and continued up to 10weeks in Wistar rats. 

Latency for onset of spontaneous motor seizures (SMS) and their frequency was detected by a 24-

h video-recording. Locomotor activity, anxiety and hippocampus-dependent spatial memory in 

open field (OF), elevated plus maze (EPM), light-dark test (LDT) and radial arm maze (RAM) test, 

respectively, were evaluated during the last two weeks after SE. Agomelatine significantly 

decreased the latency for onset of SMS and increased the seizure frequency during the 2nd and the 

3rd week of treatment. The MT1 and MT2 receptor agonist and serotonin 5HT2C receptor 

antagonist exacerbated the KA-induced hyperlocomotion and impulsive behavior and it was unable 

to prevent spatial memory impairment of epileptic rats. However, agomelatine induced a 

neuroprotection in the dorsal hippocampus, specifically in the CA1, septal CA2 and partially in the 

CA3c region, the hilus of the dentate gyrus, piriform cortex and septo-temporal and temporal 

basolateral amygdala. Our findings suggest that the beneficial impact against SE-induced neuronal 

loss exerted by agomelatine is not crucial for the suppression of epileptogenesis and its deleterious 

consequences in KA model of temporal lobe epilepsy. 
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Abstract: Enzyme histochemical methods are valuable for the studies on the enzyme involvement 

in different pathological processes. Here we describe two protocols for chromogenic and 

fluorogenic histochemical demonstration of tripeptidyl aminopeptidase I (TPPI), a protease that is 

crucial for neuronal functions. The procedures are based on newly synthesized substrates for 

TPPI—glycyl-L-prolyl-L-metionyl-5-chloro-1- anthraquinonylhydrazide (GPM-CAH) and 

glycyl-L-prolyl-L-metionyl-4-hydrazido-N-hexyl-1,8-naphthalimide (GPM- HHNI). Using such 

protocols, precise enzyme localization can be obtained in tissue sections of mammalian organs. 

 



25 
 

 

Abstract: Tripeptidyl peptidase I (TPPI) is a lysosomal enzyme widely distributed in mammals 

and humans. Its genetically determined deficiency causes the classical late-infantile form of 

neuronal ceroid lipofuscinosis, a fatal hereditary neurodegenerative disease associated with severe 

symptoms and early death, usually in the second decade of life. Many studies also show that TPPI 

is differentially regulated under various pathological conditions such as malignancy, 

neurodegeneration, ischemia, and inflammation, pointing at possible enzyme involvement in the 

pathogeneses of these entities. This chapter focuses on the TPPI participation in neurodegenerative 

and neoplastic diseases. 

 

 

Abstract: Mast cells (MCs) are important object in experimental acupuncture due to their putative 

involvement in local reactions to needling. In the rat, they are shown to contain in their granules, 

among other tissue mediators, serotonin, also called 5-hydroxytryptamine (5-HT). The aim of this 

study is to examine the normal distribution of 5-HT-containing MCs in soft tissues of Zusanli 

(ST36) acupuncture point (acupoint) and their morphological changes caused by experimental 

acupuncture. We observed 5-HT-immunopositive MCs in the tissues and in the vicinity of the 
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needle tract formed after acupuncture. As a result of acupuncture needling, the tissue integrity is 

disrupted and certain folds are formed in the direction of the needle tract. Connective tissue in the 

vicinity of the needle tract gets compressed and displaced, together with the 5-HT-immunoreactive 

MCs seen there. Some of those 5-HT-immunopositive MCs showed signs of degranulation with 

numerous discharged granules, some of them found at a considerable distance form the cell. 

Furthermore, 5-HT-immunopositive MCs are unevenly distributed in soft tissues of ST36 acupoint. 

Larger numbers of 5-HT-containing MCs were visualized in subcutis and dermis, compared to the 

observed in striated muscles. Placing the acupuncture needle into the rat skin caused a formation 

of an apparent needle tract, tissue displacement and degranulation of 5-HT-immunopositive MCs. 

The demonstrated serotonin release by means of MC degranulation might be involved in the local 

tissue response to acupuncture. 

 

 

Abstract: The mesencephalic trigeminal nucleus (Me5) neurons are centrally displaced ganglion 

cells that play a crucial role in orofacial proprioception, and receive synaptic input from various 

brainstem regions which regulate feeding behaviour. The vast majority of them, mostly large 

pseudounipolar neurons, utilize glutamate for synaptic transmission while a subset of smaller 

multipolar cells is GABAergic. Evidence shows that cannabinoid (CB) receptors and their 

endogenous ligands are widely distributed in brainstem areas that are involved in pain sensation 
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and feeding by influencing glutamate and GABA neurotransmitter systems. This study aims at 

investigating the presence of CB1 receptors, the major cannabinoid receptor subtype in the brain, 

in Me5 neurons after acute exposure to thermal stress and application of their selective agonists 

and antagonists. We found that the administration of the endogeneous CB1 agonist anandamide 

evokes strong expression of CB1 receptors in the mesencephalic trigeminal neurons in rats exposed 

to short-term (up to 1 h) thermal stress at 32–36 _C, while the injection of the synthetic CB1 

antagonist AM251 decreases their expression in the hot-plate test. Our results suggest that mild 

thermal stress triggers endocannabinoid release in the Me5 neurons and that possibly plays a role 

in the regulation of feeding behavior. 

 

Aims: Experimental and clinical studies have demonstrated that components of renin-angiotensin 

system are elevated in the hippocampus in epileptogenic conditions. In the present work, we 

explored the changes in the expression of angiotensin II receptor, type 1 (AT1 receptor) in limbic 

structures, as well as the effect of the AT1 receptor antagonist losartan in a model of comorbid 

hypertension and epilepsy.  

Main methods: The expression of AT1 receptors was compared between spontaneously 

hypertensive rats (SHRs) and Wistar rats by using immunohistochemistry in the kainate (KA) 

model of temporal lobe epilepsy (TLE). The effect of losartan was studied on AT1 receptor 

expression in epileptic rats that were treated for a period of 4weeks after status epilepticus.  

Key findings: The naive and epileptic SHRs were characterized by stronger protein expression of 

AT1 receptor than normotensive Wistar rats in the CA1, CA3a, CA3b, CA3c field and the hilus of 

the dentate gyrus of the dorsal hippocampus but fewer cells were immunostained in the piriform 
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cortex. Increased AT1 immunostaining was observed in the basolateral amygdala of epileptic SHRs 

but not of epileptic Wistar rats. Losartan exerted stronger and structure-dependent suppression of 

AT1 receptor expression in SHRs compared to Wistar rats.  

Significance: Our results confirm the important role of AT1 receptor in epilepsy and suggest that 

the AT1receptor antagonists could be used as a therapeutic strategy for treatment of comorbid 

hypertension and epilepsy.  

Keywords: AT(1) receptors; Kainate; Losartan; Spontaneously hypertensive rat; Wistar rat.  

 

Summary 

The aim of this study was to investigate mast cell (MCs) distribution in the vicinity of the needle 

tract formed after acupuncture in Zusanli (ST36) acupoint in rats. MCs were detected by 

histochemistry, immunohistochemistry and transmission electron microscopy, an devaluated 

quantitatively. It was established that after acupuncture in ST36 acupoint the integrity of the 

epithelium, dermis, subcutaneous connective tissue, fascia, epimysium and striated muscles was 

disrupted and folded to the direction of the needle tract. In the thickened connective tissue, MCs 

were observed close to the needle tract, without visible differences in their number along the tract, 

but most of them were with signs of degranulation, possibly due to acupuncture. It could be 

presumed that acupuncture in ST36 caused recruitment and activation of MCs followed by 

degranulation, which most probably influenced the local microenvironment.  

Key words: acupuncture, degranulation, mast cells, needle tract, Zusanli (ST36) 


