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ABSTRACT

Purpose: The metabolic syndrome represents a cluster of abnormalities, including obesity,
insulin resistance, dyslipidaemia and Type 2 diabetes, which increase the risk of developing
cardiovascular diseases. The purpose of this study was to discuss advantages and disadvantages
of different models of obesity and metabolic syndrome in rats.

Methods: In this review we analyze the data about models of obesity and metabolic syndrome
(MetS) in rats.

Results: According to the data there are dietary, genetic and pharmacological models. The main
diet- induced models in rats are: high-fat diet (HFD), high-carbohydrate diet (HCD), combined
high-fat and high-carbohydrate diet (HFCD), and dietary regimens simulating dietary habits in
people. Zucker rats, the obese spontaneously hypertensive rats (Spontaneously Hypertensive Rats
— SHR), and selected rats of low aerobic capacity (Low-Capacity Runners — LCR), are used as
genetic models to investigate MetS. Parenteral use of Streptozotocin in sub-diabetes doses also
finds application in the experimental studies of MetS.

Conclusion: Based on the analysis of these three groups of models we conclude that when
required to monitor changes in metabolism at different stages of inducement of obesity and the
MetS in rats, it is appropriate to use a combined high-fat and high-fructose diet.

Key words: obesity, metabolic syndrome, rats, dietary models

PE3IOME

Hem: MeTaOOMUTHHUAT CHUHIPOM TIPEACTABIsABA KIBCTEP OT AHOMAJIUH, BKJIIOYHTEITHO
3aTI'bCTSABAHE, UHCYJIIMHOBA PE3UCTEHTHOCT, AUCIUIUACMUs U auabeT TUIl 2, KOUTO yBEJINYaBaT
pHCKa OT pa3BUTHE Ha ChPACYHO-CHIOBU 3a0omsBanus. Llenra Ha ToBa mpoydBaHe Oemie aa ce
OOCHIAT MpeAuMCTBaTa M HEJOCTAaThLUTE HA pA3IUYHUTE MOJENM Ha 3aTIbCTABaHE U
MeTaOOJIUTEH CHHJIPOM IIPH TLTHXOBE.

Mertomu: B To3u mpervien aHaiau3upamMe JaHHUTE 3a MOJENIM HA 3aTIbCTABAHE U METAOOJIUTEH
cunapom (MetS) npu mrbxoBe.

Pesynraru: Criopen 1aHHHUTE ChIIECTBYBAaT AMETUYHU, TEHETHUYHU U (PApMaKOIOIMYHH MOJAEIH.
OCHOBHUTE JUETHYHO-UHIYIIMPAHH MOJEIH TPHU TUTHXOBE Ca: JHWETa C BHCOKO ChIBbP)KaHHE Ha
maszuunu (HFD), auera ¢ Bucoko cbabpkanue Ha Bpriexuaparu (HCD), komOuHupana quera ¢
BHUCOKO ChIIbpKaHHE HAa Ma3HUHHU U BUCOKO chabpkaHue Ha Bbriexunaparu (HFCD) u nuetnunun
PEKMMHU, CUMYJIHPALIA XPaHUTEITHN HaBHIM NpU Xopa. [IrpxoBe Zucker, 3aTIbCTENN CIIOHTaHHO
XUnepTeH3uBHU MIbXoBe (Spontaneously Hypertensive Rats — SHR) u cenextupanu mibxoBe ¢
HUCBK aepoOen kamarureT (Low-Capacity Runners — LCR) ce u3mom3Bar Karo T€HETHYHH
MozAenu 3a u3ciaenaBaHe Ha MetS. [lapeHTepalHOTO MPUIIOKEHUE Ha CTPENTO30TOLMH B JIO3H,
MOJXOAAIIM 32 Xopa ¢ JuabeT, ChIl0 HaMHMpa NMPUIOKEHHE B €KCIIEPUMEHTATHUTE W3CIIeIBaHUS
Ha MetS.



3axntoueHue: Bb3 ocHOBa Ha aHaIKM3a HA TE3U TPU IPYHH MOJENN CTUTaME /10 3aKJIIOYEHHETO, Ye
KOraro € HeoOXOIMMO Jla ce HaOonaBaT MPOMEHHTE B MeTa0oigM3Ma Ha Pa3IMYHU €Talu OT
WHIYLHMPAHETO Ha 3aTidbCTABAaHE W METAOOJIMTEH CHUHIPOM IMpHU IUTbXOBE, € MOAXOASAIIO Aa ce
W3I0JI3Ba KOMOMHUpaHa TUeTa C BUCOKO ChAbPKaHUE HA Ma3HUHU U (PPYKTO3a.

KitouoBu nymu: 3amibcTsiBaHe, METaOOIUTEH CUHAPOM, IUTbXOBE, TUETUYHU MOJICIH
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D. L.; Dimov, L.; Bivolarska, A. V.; Gerginska, F. D.; Daskalova, E. P.; Draganova-Filipova,
M. N.; Delchev, S. D. Inflammatory Response of Skeletal Muscles to a High-Fat Diet.
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DOI: 10.32098/mlt;j.04.2022.04

SUMMARY

Background. The prolonged consumption of a high-fat diet (HFD) leads to abnormal growth of
the adipose tissue, development of obesity and low-grade inflammation. However, the data about
dietary-induced inflammation in muscles is scarce. Therefore, we estimated the inflammatory
response to a HFD of different skeletal muscles in a rat model. Materials and methods. Eight-
week-old male Wistar rats were subjected to a high-fat (n = 36) or standard diet (n = 24). After
fourteen weeks, tissue samples were collected from twelve animals from each group. To assess
the effect of diet duration, twelve of the remaining animals from the experimental group were
then subjected to a standard diet, while all the other animals continued with their previous diet
for four more weeks. The levels of the pro-inflammatory markers CRP and serum amyloid-A
(SAA) and the anti-inflammatory IL-4 were determined by ELISA in tissue homogenates from
gastrocnemius, soleus and extensor digitorum longus (EDL) muscles.

Results. In general, the HFD elevated slightly muscle levels of the acute phase proteins and its
longer duration led to an additional increase, but the increment followed differ- ent pattern, time-
dependence and statistical significance in the different skeletal muscles. The gastrocnemius
muscle was the most, while the EDL the least responsive. The effect of HFD was more
pronounced and faster on CRP than SAA levels. The replacement of the HFD with a standard
diet led to restoration of the normal, non-inflammatory pheno- type of the muscles, whereas 1L-4
levels were almost unchanged during the experiment. Conclusions. The HFD results in low-
grade, chronic inflammation in skeletal muscles which is time-dependent and muscle-specific,
but the muscle tissue is less likely to exert control over the development of this process.

KEY WORDS

High-fat diet; skeletal muscles; low-grade inflammation; serum amyloid-A; CRP; inter- leukin-4;
animal model.

PE3IOME

[Mpenucropus. IlpoabikuTeHATa KOHCYMAalldsi HA JHETa C BHCOKO ChIbp)KaHHE HAa Ma3HUHH
(HFD) Bogm m0 aHOpMaieH pacTeX Ha MacTHarta ThKaH, pa3BUTHE Ha 3amIbCTSABAaHE WU
HUCKOCTETICHHO Bh3MayieHue. [laHHNTE 3a IUETHYHO MPEIU3BUKAHOTO BB3MAJICHHE B MYCKYIIUTE
obaue ca ockbIHU. ClleI0BaTEIHO, HUE OLIEHUXME Bh3NajauTenHus orroBop Ha HFD Ha pasnuynu
CKEJIETHH MYCKYJIH B MOZEN Ha IUThX. Marepuanu u mertoan. OceMCeIMUYHNA MBXKH TUTbXOBE
Wistar 0sixa MMoJJI0)K€HH Ha JHeTa C BUCOKO ChABbpPKaHUE Ha Ma3HMHM (n = 36) WM CTaHAapTHA
muera (n = 24). Crnen yeTHupuHaZeceT ceIMULU Ogxa chbOpaHU ThKAaHHU MPOOH OT JABaHAJECeT
KMBOTHM OT BCSKa rpymna. 3a Ja ce OLEHU e(eKThT OT MPOABIDKUTETHOCTTAa Ha JUeTara,
JIBaHAJECET OT OCTAHAJHNTE >KUBOTHU OT EKCIEpUMEHTalHaTa Tpyma Osxa IO[IOKEHH Ha
CTaHJapTHA JMEeTa, IOKaTO BCUYKU OCTAHAJIM JKUBOTHHU MPOIBIDKUXA C MPEAHUIIHATA CH JUETa 3a




omie yetupu cenmuid. Husara Ha npoBb3nanutenHute mapkepu CRP u cepymMuus amuminona-A
(SAA) u nporuBoBb3nanutennuus IL-4 6sxa onpenenenu upe3 ELISA B TbkaHHM XOMOT'€HATH OT
MYCKyJIUTe gastrocnemius, soleus u extensor digitorum longus (EDL).

Pesynraru. Karo wsino, Bucokouecrornara nuera (HFD) nexko noBuiaBa MyCKyJHUTE HHUBA Ha
MPOTEUHUTE Ha ocTpara ¢asza U MO-IbJIrara M MNPOIBIHKUTEIHOCT BOIU /0 JOMBIHUTEIHO
YBEJIIMYEHHE, HO YBEJIIMYEHUETO CJIE/IBA PA3JIMYEH MOJIEN, BpEMEBA 3aBUCUMOCT M CTaTUCTHYECKA
3HAaYMMOCT B PA3JIMYHUTE CKEJIETHU MYCKYIU. MyCKyabT TacTpOKHEMHYC € Hail-uyBCTBHUTEJIEH,
nokaro EDL e naii-cnabo uysctBuTeneH. Edexrst Ha HFD e mo-uspasen u mo-0bp3 BBpPXYy
HuBata Ha CRP, orkonkoto BbpXy SAA. 3amsnara Ha HFD cbc crangapTHa nuera BOAU 110
BB3CTAHOBSIBAHE Ha HOPMAJIHU, HEBB3MAIUTENIEH (DEHOTHUIT HAa MYCKYJIMTE, T0Karo HuBaTta Ha IL-
4 ca mMOYTM HENPOMEHEHUM IO BpeMe Ha ekcrnepumeHta. 3aknwodeHus. HFD Boau 1o
HUCKOCTEIIEHHO, XPOHUYHO BB3MAJIEHUE B CKEJIETHUTE MYCKYJIH, KOETO € 3aBUCUMO OT BPEMETO U
MYCKYJTHO-CIEIIM(PUYHO, HO MYCKyJIHAaTa ThKaH € I0-MajJKO BEPOSATHO Jla YNpa)KHsIBa KOHTPOI
BbPXY Pa3BUTUETO Ha TO3U IPOLEC.

KIITOYOBU IYMUA

Jluera ¢ BUCOKO CBhABP)KAHWE HA MAa3HUHM; CKEJIETHH MYCKYJU; HUCKOCTEIIEHHO Bb3IAJICHUE;
cepymer amusioun-A; CRP; unteprneBkuH-4; )KUBOTUHCKU MOJIEIL.
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Petrova G, Merdzhanova E, Lalova V, Angelova P, Raycheva R, Boyadjiev N. Study of the
nutritional behavior as a risky health factor of adolescents from different ethnic groups in
the municipality of Plovdiv, Bulgaria. J of IMAB 2022 Jul-Sept; 28 (3):4456-4460.

DOI: https://doi.org/10.5272/jimab.2022283.4456. Q3. 1F=0.2

Abstract. Purpose: The present study examines nutritional behavior as a risky health factor for
adolescents from different ethnic groups in the Municipality of Plovdiv, Bulgaria. Material and
methods: This cross-sectional study was carried out with three different ethnic groups (Bulgarian,
Turks, and Roma) in Plovdiv Region in Bulgaria. The study was conducted with a total of 185
middle or high school students. For the purposes of the study an original semi-structured
questionnaire was developed. Statistical analyses were performed using SPSS Statistics v. 26
software (IBM Corp. Released 2019. Armonk, USA). Results: The daily consumption of meat
and fish is highest among boys of Bulgarian origin 10 (19.23%). In the consumption of meat and
fish 2-3 times a week, the leading place is occupied by the children of Roma origin. The results
of the weekly consumption of milk and dairy products show that 74 (40%) of all respondents
consume them every day. Approximately 1/4 of all respondents always add salt to food, and the
same share are those who never do that. Conclusion: The results obtained by us do not show large
deviations in terms of recommendations for the consumption of meat and fish among the studied
groups. Unfortunately, the recommendation made by experts for daily consumption of milk and
dairy products is valid for less than half of the studied adolescents, which carries some risk
because eating habits and eating behaviors formed in childhood and adolescence are preserved in
the future in adulthood. Keywords: nutritional behavior, risky health factor,

adolescent's health, ethnic groups.

Pestome. Ilem: Hacrosmoro wu3cneaBaHe H3ciIeABa XPAHUTEIHOTO ITOBEJECHHE KaTo PHCKOB
(akTop 3a 37paBeTO Ha MOJPACTBALIUTE OT PA3IMYHM eTHUYecKdu rpynu B OOuuna [1noBaus,
bearapus. Mareprnanu u metoqu: ToBa KpbCTOCAHO MPOYYBaHE € MPOBEAECHO C TPHU PA3ITUYHH
eTHUYEeCKH Tpynu (Obarapu, Typuud U pomu) B obmact Ilnosaus B bwiarapus. [Ipoyusanero e
MPOBEICHO ¢ 00mo 185 y4YeHWIW OT CpPEemHO WM CPEeNHO YYWIMINe. 3a [eTuTe Ha
U3CJIEBAHETO € pa3paboTeH OpUTHHAJIECH MOMYCTPYKTYpPUpPaH BBIPOCHUK. CTaTUCTHUYECKUTE



aHanu3M Osixa wW3BBpIICHH ¢ nomoinra Ha codryep SPSS Statistics v. 26 (IBM Corp. U3nanen
2019 . Armonk, CAIIl). Pesynraru: ExenHeBHaTa KOHCymanusi Ha MeCO W puba € Hail-BUCOKa
pu Momuerara oT Obsirapcku npousxof 10 (19,23%). B koncymanusta Ha Meco U puba 2-

3 OBTH CEIMUYHO BOJAELIO MSCTO 3aemar Jenara OT POMCKM Ipousxona. Pesynrarute ot
ceIMUYHaTa KOHCyMallMsi Ha MJISIKO M MIIEYHH MIPOAYKTHU Moka3sart, ue 74 (40%) ot

BCHYKM AaHKETHUPAaHW THU KOHCYMHpaT Bceku JeH. llpubmusurenHo 1/4 ot Bcuuku
aHKeTHUpPaHU BUHArU JOOABAT COJ KbM XpaHaTa M CHUIMAT IS ca TE3H, KOUTO HHUKOTa HE IO
npaBsaT. 3akiatodeHue: IlomydeHuTe OT Hac pe3ydaTard HE IOKAa3BaT TOJEMM OTKJIOHEHHS 110
OTHOIIIEHHWE Ha MPENOpbKUTE 3a KOHCyMalMsi Ha Meco W puba cpel H3CIeIBaHUTE Ipynu. 3a
ChXAJICHHE TpPEernopbKaTa Ha CIEHHUAIMCTUTE 3a €XKEeIHEBHAa KOHCYyMalldsd Ha MIISIKO M MJICUHU
MPOAYKTH € BajuJHa 3a MO-MajJKo OT IOJIOBMHAaTa OT H3CJEIBAaHUTE IOHOLIM, KOETO KpHe
W3BECTCH PHUCK, ThU KaTO XPAaHUTEIHUTE HABUIM M XPAHWUTEITHO TIOBEAcHUE, (OpPMUpAHH B
JETCTBOTO ¥ IOHOIIECTBOTO, C€ 3ama3BaT U 3aHampel B 3psula Bb3pacT. KiouoBu Aymu:
XPAHUTEIIHO TTOBEICHHUE, PUCKOB 37IPaBEH

¢dakTop, 3ApaBe Ha MOAPACTBAIIUTE, ETHUYECKU TPYIIH.
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Dimitrov,I. and Kamenov,V. and Angelova,P. and Petrov,M., 20153098557, English, Journal
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ABSTRACT

PURPOSE: The aim of the present study is to make a quantitative analyze of C-reactive protein
(CRP)

concentration in the white adipose tissue, liver and blood serum in experimentally induced
obesity in rats. METHODS: A model of animal obesity was created using high-fat diet. Forty,
eight-weeks-old male Wistar rats were randomly divided into two groups — 1) normal, control
group fed with standard rodent food and 2) experimental group fed with a high-fat diet. They
were subjected on these regiments for fourteen weeks. Blood serum, liver and adipose tissue
specimens were obtained from each animal at the end of the experimental period. The
concentration of CRP in all samples was quantified by ELISA method.

RESULTS: Serum CRP concentration was elevated in the group with obesity, med.947.51 (95%
CI 868.09 — 1049.93) pg/ml compared with the control group med.649.34 (95% 558.02 — 688.45)
pug/ml, p<0.0001. The liver CRP concentration in obese animals was lower than the concentration
in control animals, p=0.048. The concentration of CRP in adipose tissue doesn’t show any
significant deference among the obese and control animals, p=0.826.

CONCLUSION: The liver is an active participant in the development of low-grade, systemic
inflammation in obese male rats, rather than adipose tissue.

Key words: animal model of obesity, low-grade inflammation, C-reactive protein, liver, adipose
tissue

PE3IOME

LEJI: Ilenta Ha HACTOAMIOTO W3CIEIBAHE € Jla CE€ HalpaBU KOJMYECTBEH aHAJIW3 Ha
koHneHTparusaTa Ha C-peaktuBeH nporenH (CRP) B Osuitata mMacTHa ThbKaH, 4epHHUS Apo0 U
KPBBHHS CEpyM IIpU E€KCHEPUMEHTATHO WHIAYLIMPAHO 3aTiabCTsABaHe npu IrbxoBe. METO/IU:
Cw3mazeH e Mozies Ha 3aTTbCTSABaHE MPU JKUBOTHU C MOMOIITA HA JIMETa ¢ BUCOKO ChIIbpKAHUE
Ha Ma3HUHH. YeTHpumeceT MBXKH Turbxa Wistar Ha Bb3pacT OCeM CEIMUIM ca pa3/ieieHd Ha
CIly4aeH MPHUHIUN B JBE Tpynu — 1) HOpMmalHa, KOHTPOJIHA TpyIa, XpaHEHa ChC CTaHIApPTHA



XpaHa 3a Irpu3ayd, U 2) eKCIepuMEHTalHA Tpyla, XpaHeHa C MeTa C BUCOKO ChIbp)KAaHUE Ha
Ma3HUHU. Te ca MOAJOKEHM Ha TE3U PEXUMHU B IPONBIKEHUE HA YETUPUHALECET CEAMMIIU.
[Ipo6u oT KpbBEH cepyM, YepeH Ipod U MacTHA ThKaH ca MOJYyYeHHU OT BCAKO KMBOTHO B Kpasi Ha
excriepuMenTannus nepuon. Konnenrpamusara nHa CRP BpB Bcmuku mpoOu € ompexaerneHa
konmyectBeHo 4pe3 ELISA wmetron. PE3VIITATU: Cepymuara xonueHtpamuss Ha CRP e
MOBHIIICHA B rpymnara cbhC 3aribcrsaBaHe, med. 947,51 (95% CI 868,09 — 1049,93) pg/ml B
CpaBHeHHE ¢ KoHTpoiHara rpyma med. 649,34 (95% 558,02 — 688,45) pg/ml, p < 0,0001.
Konnenrpamusita wHa CRP B uepnHuss Apo0 mNpH 3amIbCTENM JKUBOTHH € TO-HUCKA OT
KOHLIGHTpAIUATa Ipu KOHTpoJHUuTe XUBOTHHU, p = 0,048. Konuenrtpanusra na CRP B MactHara
TbKAaH HE IOKa3Ba 3HAYMTEIHA pa3jiMKa MEXIY 3anIbCTENIUTE U KOHTPOJIHHUTE XUBOTHHU, P =
0,826.

3AKJIFOYEHUME: YepHust apo0d € aKTUBEH YYacTHUK B PAa3BUTHETO HAa HUCKOCTEIICHHO,
CUCTEMHO Bb3MaJICHHUE MIPU 3aTIIBCTENN MBXKKH IIHXOBE, a HE MaCTHATa ThKaH.

KitouoBn aymu: JKMBOTMHCKM MOJENI Ha 3aTIbCTSBaHE, HUCKOCTENEHHO Bb3najieHue, C-
pEaKTUBEH MPOTEHH, YepeH P00, MacTHA ThKaH
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Petrova G, Merdzhanova E, Lalova V, Angelova P, Boyadjiev N. Eating habits and
behavior in adolescents from different ethnic groups in the municipality of Plovdiv,
Bulgaria. J of IMAB 2022  Apr-Jun; 28 (2):4350-4354. DOI:
https://doi.org/10.5272/jimab.2022282.4350. Q3. IF=0.2

Abstract. The present study aims to analyze eating habits and behavior in adolescents from
different ethnic groups in the Municipality of Plovdiv, Bulgaria. Material and methods: This
cross-sectional study was carried out with three different ethnic groups (Bulgarian, Turks, and
Roma) in Plovdiv Region in Bulgaria. The study was conducted with a total of 185 middle
or high school students. For the purposes of the study original semi-structured questionnaire was
developed. Statistical analyses were performed using SPSS Statistics v. 26 software (IBM Corp.
Released 2019. Armonk, USA). Results: More than half of the respondents eat breakfast in the
morning, 107 (57.8%) sometimes eat breakfast, 52 (28.1%), and 26 (14.1%) never eat
breakfast. Around 93% (50.3%) of children consume pasta daily, with the highest daily
consumption among children of Turkish and Roma origin 21 (40.39%) Bulgarian boys and 14
(31.82%) Bulgarian girls consume pasta among Bulgarian children. More than half of the
respondents, 105 (56.8%), consume fruits and vegetables daily. This trend persists among ethnic
groups, but we have to note the fact that Roma boys at the age of 13 consume the least fresh fruits
and vegetables compared to children from other ethnic groups. Conclusions: More than half of
the adolescents surveyed eat breakfast in the morning; Pasta products are consumed daily by half
of the respondents, with the highest daily consumption among children of Turkish and Roma
origin; Fruits and vegetables are consumed daily by more than half of the respondents.
Keywords:

Adolescent seating habits, adolescent behavior, adolescents health, ethnic groups.

Peztome. HacTosmoTo u3cneaBane uMa 3a 1ell Aa aHaJIM3Upa XpaHUTEeITHUTE HABHUIIM U TIOBE/ICHUE
Ha IOHOWIM OT pa3iMyHu eTHu4yecku rpynu B OOmmuHa [Inosnus, bbiarapus. Marepuanu u
Mmetonu: ToBa KPbCTOCAHO TMPOYYBAHE € TMPOBEACHO C TPU PA3IUYHU €THUYECKH  TPyNH
(Obsrapu, Typuu u pomu) B ob6mact IlnoBauB B bwarapus. [IpoyuBaHeTo e mpoBeneHO ¢
00110 185 y4eHuI OT cpeHO MM CPEIHO YUWIUIIe. 3a [EeJIUTe Ha U3CIEeIBAaHETO € pa3paboTeH
OpPUTHMHAJIEH TIONY CTPYKTYpHUpaH BBIPOCHUK. CTaTUCTHYECKUTE aHAIM3U OsIXa M3BHPIICHH C
nomotira Ha codpryep SPSS Statistics v. 26 (IBM Corp. UWzmagen 2019 r. Armonk, CAIII).



Pesyntaru: IloBeue oOT mojoBHHATA OT aHKETUpaHUTE 3aKycBar cyTpuH, 107 (57,8%) 3akycBar
noHsikora, 52 (28,1%) u 26 (14,1%) nuxora He 3akycmar. Oxono 93% (50,3%) or gemara
KOHCYMHUPAT €XEIHEBHO TECTEHU W3JCIHs, Karo Hali-BUCOKAa € JIHEBHATa KOHCYMallusl Cpe
nerara OoT Typcku u pomcku mpomsxon 21 (40,39%) Owmrapckum momuera u 14 (31,82%)
OBJITAQpCKM MOMHYETa KOHCYMHpAaT TECTCHH W3JeiHs cpel Obirapckurte nena. l[loBeue ot
nojoBuHara oT  aHkerupanure, 105  (56,8%), KOHCymMupar €XKEOHEBHO ILJIOJAOBE U
3ejeHuynd. Ta3u TCHICHIMS Ce 3ama3Ba Cpell ETHUYECKUTE TPy, HO TPsAOBAa Ja OTOCIIEKHM
¢dakTa, uYe pPOMCKUTE MoMueTa Ha 13-roauiiHa Bb3pacT KOHCYMHUpPAT Hai-MaJIKO MPECHH
TUTOJIOBE U 3€JICHYYIIM B CPAaBHEHHUE C Jieliata OT JApYrH eTHudecku rpynu. M3somu: [loeuye ot
MOJIOBUHATa OT AaHKETHPAHUTE IOHOIIM  3aKycBaT  CyTpuH; TecTeHHTe  W3Ienus  ce
KOHCYMHUPAT  ©KCIHEBHO  OT IOJOBHHATa OT aHKETUPAHUTE, KaTO HaW-BUCOKA € JHEBHATa
KOHCYMAIlMsl cpell Jenara OT TYpPCKM M POMCKH mpomsxox; IlmomoBe wu  3eneHUyH
KOHCYMHUPAT €XKEIHEBHO IMOBEYE OT IOJIOBMHATA OT AHKETUPAHUTE.

KmtouoBn mymu: Censiy HaBUIM HA MOAPACTBAIIMTE, IOBEICHHUE HA IOAPACTBAIIUTE,
3IpaBe Ha TOAPACTBAIIUTE, CTHUYCCKH IPYIIH.
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G. Children somatotype study of different ethnic groups from Plovdiv region, Bulgaria.
Journal of IMAB. 2024 Jan-Mar;30(1):5381-5386. DOI: 10.5272/jimab.2024301.5381.
1F=0.1

Abstract. The purpose of the present study was to determine and compare the children’s
somatotypes of three ethnic groups living in the Plovdiv region, Bulgaria. Material and Methods:
A cohort of 194 children were enrolled in the study. They were divided into four groups by sex
and age. Each group were divided by ethnicity into three subgroups: Bulgarian, Turkish and
Roma origins. The regression equations introduced by Heath and Carter were used to
determine the somatotype components. Results: The somatotype of Bulgarian and Roma boys
aged 11-12 years was defined as mesomorph-endomorph, while the somatotype of Turkish
boys was determined as central. The somatotype of boys aged 13-14 years was defined as
follows: Bulgarian boys- balanced endomorph, Turkish boys- endomorph-ectomorph and Roma
boys with central somatotype. The mean somatotype of Bulgarian girls aged 11-12 years was
defined as ectomorphic an endomorph, while the somatotype of both Turkish and Roma
girls was defined a mesomorphic endomorph. Similar results were found analyzing the
mean somatotype of girls aged 13-14 years. Conclusion: The period of puberty has a very
important impact on the development of the human body. The mean somatotype of Bulgarian
boys aged 11-12 years has changed from mesomorph- endomorph to balanced endomorph.
The mean somatotype of Turkish boys aged 11-12 has changed from central to endomorph-
ectomorph. The mean somatotype of Roma boys aged 11-12 has changed from mesomorph-
endomorph to central. The mean somatotype of Bulgarian girls was ectomorphic endomorphic;
for Turkish and Roma girls it was mesomorphic endomorphic for both age group. Keywords:
Anthropology, somatotype, children, ethnic groups.

Pestome. IlenTa Ha HaACTOSIIOTO M3CIEIBAaHE € Ja C€ ONpEeAeNsIT MW CPaBHAT
COMaTOTUIINTE Ha Jelara oT TPH €THUYECKHU IpynH, xuBeemd B [lnoBnuBcka obnact, bearapus.
Marepuanu u meronu: B npoyuBanero ca BkiatoueHu rpymna ot 194 nena. Te Osixa paszeneHu Ha
YeTUpU TPYIH 10 MO U Bb3pacT. Beska rpymna Oeme pasjeneHa mo €THUYECKa NPUHAIEKHOCT
Ha TPU TOATPYNHU: OBJTApCKH, TYPCKH M POMCKH NpPOH3Xoi. PerpecrmoHHHWTE ypaBHEHUS,
BbBeleHM 0T XulT u Kaprbp, Osxa U3NON3BaHM 3a OMNpeleNsHe Ha KOMIIOHEHTHUTE



Ha comarotuna.  Pesynararu: CoMaroTMmsT Ha OBJArapcKUTE M POMCKUTE MOMYETa Ha
Bp3pacT 11-12 romuHM e ompenmeneH Karo Me3oMopd-eHaoMopd, a COMAaTOTHIBT Ha
TYpCKUTE MOMYETa € OIpeAeseH Karo IeHTpajieH. COMaToTUIIBT Ha MOMYeTaTa Ha Bb3pacT 13-
14 ropunu e neduHUpAH KaKTO clenBa: OBJIrapcku MomueTa — OallaHCHpaH €HIoMOp,
TYpCKH MOMYe€Ta — eHAOMOp(-ekToMOpd U POMCKM MOMYETa C ILEHTPAJIEH COMAaTOTHII.
CpemHusT cOMaToTHI Ha ObiArapckure MoMudeTra Ha Bb3pacT 11-12 romuHuM e omperencH
KaTo eKTOMOp(peH eHAoMOp(d, AOKAaTO COMATOTUIBT KAKTO HA TYpPCKHUTE, Taka U Ha POMCKUTE
MOMHUYETa € ompezeseH karo me3omopden ennomopd. [lomoOHM pesynTatu Osxa OTKPUTH TIPH
aHaJIM3MpaHe Ha CPEAHUS COMATOTWUII HA MOMMYETa Ha Bb3pacT 13-14 rogunu. 3akiroueHue:
[lepuonpT Ha myOepTeTa MMa MHOTO BaXKHO BIMSIHHE BBpPXY pa3BUTHETO Ha YOBEIIKOTO
0. CpemHusAT CcOMATOTUIl Ha OBJITapCKUTE MoMueTa Ha Bb3pact 11-12 rogmHm ce e
OPOMEHWI OT Me3oMopd- eHaoMopd KbM Oamancupan eHaomMopd. CpemHUSIT COMATOTUIl Ha
TYpCKUTE MoM4YeTa Ha Bb3pacT 11-12 rogMHu ce € NpOMEHWN OT LIEHTPaJeH KbM €HIOMOp(Q-
ektoMopd. CpemHusAT COMAaTrOTUI Ha POMCKUTE MomueTa Ha Bb3pacT 11-12 roamnum ce e
IIPOMEHWT OT Me3oMopd-eHaoMopd B LeHTpajeH. CpenHusAT COMAaTOTUI Ha OBJIrapcKuTe
MOMHYeTa € eKToMOpdeH eHmoMopdeH; 3a TYpCKHTE | POMCKHTE MOMHYeTa Oemie
Me3oMop(eH eHaoMOpdeH M 3a JBeTe Bb3PACTOBU TIPYIIH.

KitouoBr nymu: aHTpPOIMOJIOTHSI, COMATOTHI, JIela, ETHUYECKU TPYIIH.

7.

Merdzhanova E, Angelaova P, Boyadjiev N, Lalova V, Petrova G. Study of parents’
influence over the physical activity and sports of adolescents from different ethnicities in
Plovdiv. Journal of IMAB 2022  July-Sep; 28 (3): 4569-4574. DOI:
10.5272/jimab.2022283.4569. 1F=0.2

Abstract. Purpose: To explore the influence of parents on the physical activity and sport of
adolescents in families from different ethnic groups of Plovdiv Municipality. Material and
methods: During the summer term of the 2018/19 academic year, a survey had been
conducted among parents of the students who study in certain schools on the territory of the
Plovdiv municipality (the city of Plovdiv and the village of Karadjovo). The subject of the study
has been 185 parents of adolescents from three different ethnic groups-Bulgarians, Turkish and
Roma. Have been developed and used specifically for this purpose an author’s questionnaire
for parents, which contains open, closed, and mixed questions. For the statistical processing, we
have used the data analysis software IBM SPSS Statistics v. 25. Results: The subject of the study
has been 185 parents from different ethnic groups. Bulgarians 96 (51.9%), Turkish 29
(15.7%) and Roma 60 (32.4%). Of all the parents at the time of the survey, only 23 (12.4%)
played sports, 162 (87.6%) did not play sports, and 43 (23.2%) of the parents believed that
additional sports would make it difficult for their children to prepare for school. Conclusion:
Many parents are reluctant to engage in additional leisure activities for their children that
would link them to restricting or disrupting their free time. Keywords: Adolescents® health,
physical activity, school environment, school

physical educations, family education, ethnic groups.

Pestome. Llen: [la ce u3cnenBa BIMSIHUETO Ha POJIUTENNTE BbpXy (H3HUEcKaTa aKkTUBHOCT U
CIOpTa Ha MOApACTBAIINTE B CEMEWCTBA OT PAa3MYHU €THUYECKU rpynu oT Ob6mmna [1noBaus.
Marepuan u metoau: Ilpe3 netnus cpok Ha yueOHara 2018/19 r. Oemie mnpoBeneHO aHKETHO
IpOy4YBaHE Cpel POAUTENM Ha YYECHHIM, KOMTO ce o0ydaBaT B ONpEACICHHM YUYHIIHUINA Ha
Teputopusta Ha obmuHa [Inosnus (rp. [Inosaus u c. Kapamxoso). Obekt Ha uscnensane ca 185
pOAMTENM HA MOAPACTBALIM OT TPU PA3JIMYHU ETHUYECKH TPYINU — OBJIrapu, TYpLUU U POMH.



Crena;iHO 3a Tas3W LeN € pa3padoTeH ¥ H3MOJN3BAaH aBTOPCKH BBIPOCHUK 32 POIHUTEIIH,
KOHTO CBhIbpiKA

OTBOPEHH, 3aTBOPEHU M CMECEHHU BBIPOCH. 3a CTaTHCTUYecKaTta o00paboTKa cMe W3IOJ3BaIH
codryepa 3a ananu3 Ha manHu IBM SPSS Statistics v. 25. Pesynraru: OOGeKT Ha U3CIeIBaHETO
ca 185 poaurtenu ot pa3IMyHU eTHUYECKU Tpynu. obarapu 96 (51,9%), typuu 29 (15,7%) u pomu
60 (32,4%). Ot Bcuuku poauTenu KbM MOMEHTa Ha IpoyuBaHeTo camo 23 (12,4%) cnoprysar,
162 (87,6%) ne cnopryBar, a 43 (23,2%) OT pOIUTENNUTE CMSTAT, Y€ JTOMBIHUTEIHUAT CIIOPT
I1e 3aTPYyIHU Jerara UM Ja c€ MHOATOTBAT 3a YUWJIMIIE. 3aKiio4eHrue: MHOTo poauTeNn He
ca CKJIOHHHM [Ia y4acTBaT B JIOITBJIHUTEIHUM DPAa3BIICKAaTCIHH JEHHOCTH 3a Jelara CH, KOUTO
Ouxa I'M CBbp3aJId C OrpaHMYaBaHe WJIM HapyllaBaHe Ha CBOOOIHOTO MM Bpeme. KirouoBu
IyMHu: 31paBe Ha ToApacTBamure, (U3NYECKa AaKTUBHOCT, YYWJIHMIIHA Cpena,

YUUIUIIHO (U3NIECKO BH3MUTAHUE, CEMEHHO BB3IMUTAHNE, CTHUUECKH TPYTIH.

8.

Merdzhanova E, Angelova P, Boyadjiev N, Lalova V, Petrova G. Influence of Sex, Age
and Body Mass Index on Some Functional Indices of Pulmonary Ventilation in Physically
Active Children. J of IMAB 2021 Jul-Sep; 27(3):3919-3923. DOI:
https://doi.org/10.5272/jimab.2021273.3919.

Pesrome: LlenTa Ha HACTOALIOTO U3CIIEABAHE € ]a YCTAHOBY BIUSHHETO HA Bb3pacTTa,
roJia U uHjekca Ha tenecHa maca (MTM) BepXy HSIKOM Moka3aTesu Ha OenoapoOHara
BEHTHJIALMS [TPU 3[paBU JIela, aKTUBHO CIIOPTYBAIlH, Ha Bb3pacT Mexxay 11 u 14 rogunuy,
xuBeely B rp. [lnosaus, bearapus. Marepuanu u meroau: I'pyna ot 22 3npaBu
no6posonuu (MomueTa, n=14 nu MmomuueTa, n=8) ¢ BUCOKa (pu3nyYecKa aKTUBHOCT ca
MOJVTO’KeH! Ha (DyHKIIMOHAJICH TECT 3a OIleHKa Ha OeopoOHaTa BeHTHIIAIM. 3a Ja ce
OLIEHH BIUSHHUETO Ha Bb3pacTTa, U'TM U nona BbpXy HAKOU IOKa3aTeau Ha OenonpobHaTa
BEHTWJIALMS, T€ Os1Xa pa3/eleHH B CIEOHUTE Tpylu: croped Bb3pacTTa - rpymna 11-12rogunu
(n=14) u rpyna 13-14 rogqunu (n=8); B chorBeTcTBUE ¢ BMI rpymna < 20 kg/m?2

(n=14) u BMI rpyna >20 kg/m2 (n=8) u B cbOTBETCTBUE C T0Ja — Ipyna MomueTa (n=14)
u rpyna Mmomuyerta (n=8) ). Pesynrarure ca npencrasenu karo X+SD. JlanHure ca
aHaJIM3MPAHU C TECT 3a He3aBUCcUMHU 1poOu (t-tect) (SPSS v. 13. 0). Paznukara npu
P<0,05 6eme npuera karo 3HaunMa. Pesynraru: He oTkpuxme 3HaYMMHU Pa3IUKU B
MOBEYETO OT MOKA3aTEIINTE MEXKy TPYIHTE 110 Bb3pacT, MHIEKC Ha TeJleCHa Maca U TOJ.
Brnpeku e umaiie no-Bucoka MakcuMaiHa 0eogpoOHa BEHTUIALKS U T0-BUCOK TTMKOB
(MakcuMalieH) eKCIIMPaToOpeH MOTOK MPH MOMYETATa B CPABHEHHE C MOMUYETATA.
3axitoueHue: Borpexu 106poTo 31paBOCIOBHO ChCTOSIHUE M BUCOKOTO HUBO Ha
¢u3nvecka akTHBHOCT, YCTAHOBUXME TT0-BUCOKa MaKCHMaJTHa 0eopoOHa BEHTHIIAIHS

U TI0-BUCOK ITMKOB (MaKCUMaJIeH) EKCIIUPATOPEH MOTOK IMPH MOMYETATa B CPaBHEHHUE C
MOMHYETATA.

KitouoBu nymu: cimpomerpusi, fera, MakcuMaiiHa 0enoipoOHa BeHTUIIalKs, TTHKOB
EKCITUPAaTOPEH MOTOK.

Abstract: The purpose of the present study is to examine the impact of age, sex and body
mass index (BMI) on some indices of the pulmonary ventilation in healthy children
actively practicing sport, between 11 and 14 years of age, living in Plovdiv, Bulgaria.
Materials and methods: A group of 22 healthy volunteers (boys, n=14 and girls, n=8) with
high level physical activity underwent a functional test for the evaluation of pulmonary
ventilation. In order to assess the influence of age, BMI and sex on some indices of
pulmonary ventilation, they were divided into the following groups: in accordance with



https://doi.org/10.5272/jimab.2021273.3919

the age - group 11-12 years old (n=14) and group 13-14 years old (n=8); in accordance
with the BMI group < 20 kg/m2 (n=14) and BMI group >20 kg/m2 (n=8) and in
accordance with the sex — boys group (n=14) and girls group (n=8). The results are
presented as X+SD. The data has been analyzed with Independent Samples Test (ttest) (SPSS v.
13. 0). The difference at P<0.05 was accepted as significant.

Results: We did not find significant differences in most of the indices between the groups
by age, body mass index and sex. Although there was higher maximum pulmonary
ventilation and higher peak (maximal) expiratory flow in boys compared with the girls.
Conclusion: Despite the good health condition and high level of physical activity, we
found out higher maximum pulmonary ventilation and higher peak (maximal) expiratory
flow in boys as compared with the girls.

Keywords: spirometry, children, maximum pulmonary ventilation, peak expiratory flow

9.

Petrova G, Merdzhanova E, Lalova V, Angelova P, Raycheva R, Boyadjiev N. Health
behavior in adolescents from different ethnic groups in the Municipality of Plovdiv,
Bulgaria. European Journal of Public Health, Volume 31 Supplement 3, 2021.

Abstract. Background: The health behavior of modern adolescents is manifested by reduced
motor activity. The aim of the present study is to analyze the attitude of adolescents to sports
outside of school, as a preventive measure to limit their motor inactivity. Methods: About 185
adolescents (11-15 years old) from three different ethnic groups in the period of May 2019 -
July 2019, have been studied. Also have been developed and used specifically for this purpose
an author’s questionnaire for students, which contains open, closed, and mixed questions.
For the statistical processing, we have used the data analysis software IBM SPSS
Statistics v. 25. Results: Approximately 2/3 of the surveyed boys from the three ethnic groups
play sports outside of school. The girls playing sports out of school are mainly of Bulgarian
ethnicity 52.27% and in less than Turkish 28.57% and Roma 23.08%. As the most common
reason for not playing sports outside of school, the teenagers point out that there is no one to take
them and to pick them up after training, especially for girls of Roma 45.45% and Turkish origin
33.33%. Although the distributions of values across children who have a computer or other
electronic device (electronic game, smart phone) and who play sports outside of school are not
equally likely (Related-Samples McNemar Change Test = 72.01, p = 0.000), the difference
between proportions are not that high - 100% (n = 106) own device/s and play sports vs 93.7%
(n = 74) own device/s and do not play sports. The distributions of values across children who
play sports outside of school and the place where they spend the most time in front of a computer
are not equally likely (Related-Samples McNemar Change Test =47.71, p =

0.000). Conclusions: Modern adolescents spend most of their time in front of digital devices,
which is a prerequisite for reducing their physical activity. Key messages: Encouraging sports
outside of school is a factor for increasing physical activity in adolescents. The promotion of
health in the family forms healthy behavior in adolescents of different ethnicities.

Pestome. Ilpemucropusi: 31paBOCIOBHOTO MOBEJCHHE HA ChbBPEMEHHHUTE IOHOIIU C€ MPOsBsIBa
C HamaJieHa JIBUTAaTellHa aKTUBHOCT. llenta Ha HACTOSIIOTO W3CNIEIBaHE € Ja Cce aHau3upa
OTHOIICHUETO Ha MOAPACTBALIUTE KbM CIIOpPTAa HM3BbH YUMIIUINE, KaTo MPEBaHTHBHA MspKa 3a
OrpaHMYaBaHE Ha JBUTAaTEJIHaTa UM aKTUBHOCT. Meroau: M3cnenBanu ca okoyio 185 roHOIIM
(11-15 rommHm) oT TpM pa3IUYHU ETHUYECKHU Ipynu B nepuona mait 2019 r. — romm 2019 .
Cpmo Taka € pa3pabOoTeH W W3IMON3BaH CIEIHMATHO 3a Ta3W IIeNl aBTOPCKH BBIIPOCHHUK 32



CTYIIEHTH, KOUTO ChAbP>Ka OTBOPEHH, 3aTBOPEHH U CMECEHHM BBIPOCU. 3a CcTaTHCTHYecKaTa
o0paboTka U3MOI3BAXME

codryepa 3a anasm3 Ha gaHHu IBM SPSS Statistics v. 25. Pesynraru: I[lpubnusurenno2/3 or
AHKETHUPAHUTE MOMYETa OT TPUTEC CTHHYECKH TPYNHU CIIOPTYyBaT W3BBH

yuuiuiie. Momuuerara, CHOPTYBalll HW3BbH YUYMIIUIIE, Ca MPEIUMHO OT OBJITrapCcKH €THOC
52,27% wn no-manko ot Typcku 28,57% u pomcku 23,08%. Karo Hali-uecTa npuuuHa 1a He
CHOPTYBaT U3BbH YUHIIUIIE MMOAPACTBAIIMTE U3THKBAT, Ue HsAMa KOW J]a TU 3aBelie U B3eMe Ciell
TPEHUPOBKA, 0COOCHO MPU MOMHYETATA OT POMCKHU TPOHU3XOA

45,45% n typcku npousxon 33,33%. Beopeku ye pasnpenciieHHMEeTO Ha CTOMHOCTUTE MEXIY
Jera, KOUTO UMAar KOMITIOThP WJIH JAPYro €JIEKTPOHHO YCTPOWCTBO (€JIEKTPOHHA UTpa, CMapT
TeneoH) M KOWTO CHOPTYBAT W3BBbH YYWIMINE, HE € eaHakBo BeposTHO (Related-Samples
McNemar Change Test = 72.01, p = 0.000), pa3nukara Mexay IPOMOPIUUTE HE Ca TOJIKOBA
Bucoku - 100% (n = 106) mpurexaBar ycTpoicTBo/a u croptyBar cpemy 93,7% (n = 74)
MPUTEXKABAT YCTPOMCTBO/a M HE CIOPTyBar. PasmpeneneHnero Ha CTOMHOCTUTE MEXKIY Jelara,
KOWTO CHOPTYBaT M3BbH YUMIIUIIE U MACTOTO, KbJIETO MpEKapBaT HAl-MHOTO BpeMe Mpea
KOMIIIOTBpPa, HE € €IHAaKBO BEPOSATHO (TECT 3a MpoMsSHA Ha CBHP3AaHUTE W3BAJKH Ha
MakHemap = 47,71, p = 0,000). U3Boau: ChBpeMEHHUTE FOHOIIM MPEKapBaT rojsMa 4acT OT
BPEMETO CH TIpeA JWTHTATHH  YCTPOWCTBA, KOETO € TPEANOCTaBKa 3a HaMalsBaHE Ha
¢usnueckata UM akTUBHOCT. OCHOBHHM MocnaHus: HacbpuaBaneTo Ha CriopTa U3BbH YUWIHIIE €
¢dakTop 3a moBWIIaBaHe Ha (U3MYECKAaTa aKTMBHOCT MpH TozapactBammre. HacbpuaBaHeTo Ha
3[[paBeTO B CEMEHCTBOTO (OpMHpa 3APABOCIOBHO IMOBEACHUE Y MOAPACTBAIIUTE OT Pa3IU4HU
€THOCH.

10.

Hrischev P., P. Atanassova, N. Penkova, G. Rancic, P. Angelova, K. Georgieva.
Morphological disorder progression in rat high-fat, high-carbohydrate diet induced
metabolic syndrome, Acta morphologica et anthropologica, 2017, 24 (1-2), ISSN 1311-

8773 (print), ISSN 2535-0811 (online) - (Web of Science)

High-fat-carbohydrate intake correlates with the epidemic rise in obesity and metabolic syndrome
and related diseases. The aim of our work was to study the liver and mesenteric adipose tissue in
rats with metabolic syndrome induced by high-fat-high-carbohydrate diet (HFHCD). Material
and methods: Wistar rats (n=10) were fed with HFHCD for 16 weeks. Control rats (n=10) were
on a normal diet. Metabolic control was determined by measuring BMI, adiposity, plasma
parameter. Histopathological study was performed on the mesenteric adipose tissue and liver
using PAS-reaction and Sudan-IIl-staining. Results: HFHCD increased body weight, BMI,
adiposity, decreased HDL-cholesterol. Mesenteric adipose tissue was with larger adipocytes, liver
steatosis and an increase in glycogen storage was also observed in the HFHCD group.
Conclusion: Nutritional stress such as that caused by HFHCD promotes oxidative stress as
evident by increased lipid peroxidation products and de novo lipogenesis which contributed to fat
accumulation in the adipose tissue and liver and the development of non- alcoholic liver
disorders.

Key words: metabolic syndrome, male rats, hepatic steatosis

[Iporpecust Ha MOP(OIOTUYHUTE HAPYLIEHUS TIPU META0OIUTEH CUHAPOM, IPETU3BUKAH OT IUeTa
C BHCOKO ChIbp)KaHUE Ha Ma3HUHU U BBIVIEXUPATH MIPH TUTHXOBE.

[IpuemMbT Ha XpaHa C BHCOKO CBhIbp)KaHHE Ha BBIIEXUAPATH M Ma3HMHU KOpelupa C
eMHUIEMIYHOTO HapacTBaHE Ha 3aTTBCTSIBAHETO M METAOONUTHHS CHHIPOM H CBBP3AaHHUTE C TAX
3abonsBanus. Llenra Ha Hamrata paGota Oerie aa u3cieaBaMe YepHHUs ApoO M Me3eHTepHalHaTa



MacTHa TBKaH MpPH IUTBXOBE C METAa0OJUTEH CHUHIPOM, HMHIYIHUpPaH OT JHeTa C BHCOKO
ChJIbP)KaHUE Ha Ma3HMHM U BHUCOKO ChbiabpikaHue Ha Bpriexuaparu (HFHCD). Marepuan u
meronu: IlmexoBe Wistar (n=10) ce xpanst ¢ HFHCD B mnpombmkenwe Ha 16 ceamwuim.
Kontponnute mirsxoBe (n=10) ca Ha HOopMmanHa nuetra. MeTaOOIUTHUSAT KOHTPOJI C€ ONpeAeis
ype3 wusMepBaHe Ha BMI wu miasmenun mnapameTrpu Ha 3aTibCTsABaHe. [3BBpIIEHO €
XHCTONATOJIOTUYHO M3CJICJBAaHE HAa ME3CHTEpHAIHATAa MAcCTHA THKaH W YEepHUS Jpo0, KaTo ce
n3non3Ba PAS-peakmus u onetrsiBane cbe Sudan- III. Pesynrarn: HFHCD noBwuimaBa TenecHoOTO
tenio, BMI, 3atnmecraBanero, HamansaBa HDL- xonecrepona. Me3eHTepuanHata MacTHa THKaH €
C TO-TOJIEMHU aJUIOLMTH, ChIIO ce HalmogaBar 4epHOAPOOHA CTearo3a M IOBUIIEHO
cbXxpaHeHue Ha mmkoreH B rpynara ¢ HFHCD. 3akntouenue: XpaHUTEIHUST CTPEC, KaTo TO3H,
npuunded ot HFHCD, npoMoTupa OKCHUAATHMBHHS CTPEC, KAKTO C€ BIDKAA OT IOBHUIICHUTE
MPOAYKTH OT JMIHIHATA Tepokcumanus u de novo IumoreHe3ara, KOETO JAONpPHHACS 34
HaTpylnBaHe HAa Ma3HMHM B MacTHaTa ThKaH M 4YepHUA APoO U Pa3BUTUETO HA HEAJIKOXOJHU
YepHOAPOOHH HAPYIICHHUS.

KitouoBu nymu: MeTabonuTeH CHHAPOM, MBKKH ILTHXOBE, YEPHOAPOOHA cTearo3a

11.

Dimitrov IV, Kamenov VI, Boyadjiev NP, Georgieva KN, Bivolarska AV, Draganova-
Filipova MN, Angelova-Hristova PA, Delchev S, Daskalova E, Gerginska F, Stankova TR,
Gramatikov V. Impact of a high-fat diet on the development of chronic inflammation in
heart of Wistar rats. Folia Med (Plovdiv) 2019;61(3):404-10; doi: 10.3897/folmed.61.e39348.
Introduction: Obesity is linked to the development of low-grade, chronic inflammation. Obesity-
related inflammation appears to be a different type of inflammation, mainly due to excessive food
intake and unusual homeostasis. It can be evaluated by measuring the concentration of pro- and
anti-inflammatory marker molecules — C-reactive protein (CRP), serum amyloid-A (SAA) and
interleukin-4.

Aim: The aim of the present study is to evaluate the rate of the inflammatory process in heart,
provoked by the consumption of a high- fat diet.

Materials and methods: Sixty 8-week-old male Wistar rats were used in this experiment. The
laboratory animals were fed orally with two different types of rodent food for 14 or 18 weeks — a
high-fat diet (experimental groups) and standard rodent food (control groups). They all were kept
under standard housing conditions. The levels of the pro- and anti-inflammatory markers in tissue
homogenates from heart were analyzed using ELISA. Their expression in tissue samples was
detected immunohistochemically by the biotin-streptavidin- peroxidase method. The total protein
concentration was determined by the Lawry method.

Results: CRP levels showed no significant differences when the control group was compared with
the groups fed with a high-fat diet (p>0.05). The SAA levels detected were also insignificantly
changed. Only the IL-4 tissue levels showed tendency to increase (p<0.05) in the high-fat diet
group.

Conclusions: Our experiment indicates that there is a specific reaction of the heart to a high-fat
diet. It also refers to the existence of adaptive mechanisms allowing the heart to counteract the
development of dietary induced inflammation.

BbBenenue: 3arnbCTABAHETO € CBBP3aHO C  PA3BUTUETO HAa HUCKOCTENEHHO, XPOHUYHO
Bh3NaJIEHUE. Bb3MmaneHneTo, CBBbP3aHO CBhC 3aTIBCTABAHETO, M3TIEKIA € pPAa3IM4eH BUJ
Bb3MAJIEHUE, TBJDKALIO C€ TJIABHO Ha MPEKOMEPEH MpHUEM Ha XpaHa M HeoOMuaifHa xoMmeocTasa.
To w™oxe na Obae OIEGHEHO 4Ype3 H3MEpPBaHE Ha KOHIEHTpAMsITa Ha Tpo- W




MMPOTUBOBB3MAIMTEIIHA MapkepHu MoJiekynu — C-peaktuBeH npotenH (CRP), cepymen amuioun-
A (SAA) v unTepneBkuH-4.

Hen: Ilenta Ha HACTOAIMIOTO U3CJIEJBAHE € Ja CE OLEHU CKOPOCTTA Ha Bb3IAJUTEIHUS IPOLEC B
ChpLETO, IPOBOKMPAH OT KOHCYMAalMsITa Ha AUETA C BUCOKO ChIbpPKaHUE Ha MAa3HUHHU.
Marepuanin u Meronu: B TO3M €KCIEpUMEHT ca M3MOJ3BaHU LIECTAECET 8-CEAMUYHU MBKKHU
wrbxa Wistar. JlabopaTropHuTe KMBOTHU ca XpaHEHH OpPajHO C JIBa Pa3MYHU BUAA XpaHa 3a
rpu3add B Npoab/DkeHue Ha 14 wnm 18 ceqmMuum — quera ¢ BUCOKO ChIbPKAaHUE HA Ma3HUHHU
(excrepMEHTaIHU TPYINU) U CTaHJapTHA XpaHa 3a rpu3ayd (KOHTpoJIHU rpynu). Beuuku Te ca
OTINICKIAaHU TMpU  CTAaHJApPTHH yCJIOBHMS Ha HacraHsBaHe. HwuBara Ha mOpo- wu
IIPOTUBOBB3NAIUTEIIHUTE MapKepd B THKAaHHUTE XOMOI€HATH OT CHPLETO Ca aHAIM3UPAHU C
nomomra Ha ELISA. Tsaxuara excripecuss B ThKaHHH MPOOM € OTKPUTAa UMYHOXHUCTOXUMHUYHO
ype3 OHOTHH-CTPENTaBUAMH-TIEpOKCUAa3eH MeroA. OOmara KOHLEHTpalus Ha TPOTEHH €
onpezneneHa no Merona Ha Jlopu.

Pesynraru: HuBara na CRP He moka3Bar 3HaYMTENHU PA3IMKU MPU CPaBHEHHWE HAa KOHTPOJIHATA
rpyna ¢ rpynuTe, XpaHeHHu ¢ JAHeTa C BUCOKO ChAbp:kaHue Ha MazHuHU (p>0,05). YcTtaHoBeHUTE
HUBa Ha SAA CbLIO ca HE3HAUUTENHO npomeHeHH. Camo ThkaHHUTE HUBA Ha IL-4 moxasBar
TeHJeHIMs KbM noBuiasane (p<0,05) B rpymnara ¢ auera ¢ BUCOKO ChIbp>KaHUE Ha MA3HUHU.
3axnroueHusi: Hammsar ekcriepyMeHT IOKa3Ba, Y€ MMa CHElU(pUYHA peaklus Ha ChpPLETO KbM
JIMETa C BUCOKO ChIbpP)KaHHE HAa Ma3HUHU. ToBa ce OTHACS U A0 ChILIECTBYBAHETO HAa aJallTUBHU
MEXaHW3MH, MO3BOJSBAIIM HAa CHPLETO Ja MPOTUBOJACICTBA HA PAa3BUTHETO HA MHIYLMPAHO OT
JueTara Bb3IaJiCHUE.

12.

Angelova, P., Boyadjiev, N., Georgieva, K., Hrischev P. , Atanassova P, Terzieva, D., Popov,
D. Basic laboratory characteristics in rats with the metabolic syndrome after eight weeks of
nonpharmacological treatment, Endokrinologya2015, 20 (1), pp. 38-42 - Q4, (Scopus)

Due to its great social importance, the metabolic syndrome (MetS) attracts the attention of many
researchers, in view of which various models have been developed in experimental animals.
Combined high-lipid and high-carbohydrate diets approximate the eating habits of people with
obesity, dyslipidemia, carbohydrate metabolism disorders, and MetS. The aim of the present
study was to investigate the possibility of improvement of basic laboratory parameters in rats
with diet-induced metabolic syndrome after eight weeks of non-pharamacological treatment.
Material and methods: Male Wistar rats (n=70) with an initial body weight of 160-180 g were
used in the experiment. In order to induce MetS, the rats were initially divided into two
experimental groups — a healthy control group and a dietary manipulated group (MetS induction
group D). To investigate the possibility of improving some laboratory parameters in MetS rats by
non- pharamacological therapy, at the 16th experimental week, group D was divided into four
subgroups: untreated MetS group (MS, n=10); hypocaloric group (HC, n=10); training group (T,
n=10) and group with a combined nutritional and exercise regime (THK, n=10). Results and
conclusions: The three applied non-pharmacological programs for the treatment of MetS
(hypocaloric diet, systemic exercise and a combined regimen with diet and exercise) had a
positive effect on the main laboratory indicators in rats, which corresponded to a reduced
cardiovascular risk. Laboratory characteristics were best in rats that underwent an eight-week
combined diet and exercise program.

Keywords: metabolic syndrome; hypocaloric diet; training; rats



OcHOBHM J1a0OpaTOpHU XapaKTEPUCTHKU NPU IUTHXOBE C META0OJUTEH CHUHAPOM CJEI OCEM
CeIMHUIIM HAa HEMEIMKAMEHTO3Ha Teparnus

[lopanun romsMara cu colMalHa 3HAYUMOCT MeTabonmuTHuAT cunapoMm (MetC) mnpuBinya
BHUMaHHMETO Ha MHOTO M3CJIEI0BATEINH, C OIVIe]] Ha KOETO ca pa3pabOoTeHU pa3IMyHU MOJECIH MPH
eKCIIEPUMEHTAIHH KUBOTHU. KOMOMHMpaHUTE BUCOKO JTUMUAHU M BUCOKO BBITIEXUAPATHU AUETU
ce AOOMIKaBaT /10 XPAHUTEITHUTE HABUIM HA XOpara CbC 3amIbCTSABAHE, IUCIUIHICMHUS,
HapylIeHHus BbB BbIiexuaparHara oomsHa U MetC. Llenrana HacTosioTo mpoyuyBaHe Oemie Aa
u3cieaBaMe Bb3MOXKHOCTTA 32 TIOA0OpsiBaHE Ha

OCHOBHU KJIMHHUYHO-XMMHUYHH TOKA3aTeNu MPHU IUTbXOBE C JUETHYHO MHIYLHPaH METaOOIUTEH
CHHJIPOM CJeJ OCEM CEeIMHYHO HEMEIMKaMEHTO3HO JedeHue. Marepuan u Mertoau: B
eKCIIEpUMEHTa Ce M3I0JI3Baxa MBXKKH ILTbXOBe, moponaa Wistar (n=70) ¢ HayanHa TellecHa Maca
160-180 g. C ormmen wamymupane Ha MerC, HadamHO TUTBXOBETE Osixa paslelicHH Ha JBE
eKCIEPUMEHTAJIHU TPyNH — 3[paBa KOHTPOJHA Ipyrna U TUETHYHO MaHumyiupana (rpyma /[ 3a
unayurpane Ha MetC). 3a nmpoyuyBaHe Ha Bb3MOKHOCTTA 32 [10100psBaHE Ha HIKOUM KIMHUYHO-
XUMHYHU TIOKa3arenu Tmpu IurbxoBe ¢ MerC upe3 HemenuMKaMeHTO3Ha Tepamnus, Ha 16Ta
eKCIIepIMEHTaIHA ceaMmuIa rpyna [l Oeme pasneneHa Ha YETHPH MOATPYIH: Ipyla ¢ HeleKyBaH
MetC (MC, n=10); xunokanopuuna rpyna (XK, n=10); tpenuposbuna rpyna (T, n=10) u rpyna ¢
koMOuHMpan xpanuteiaeH u asurarerieH pexuMm (TXK, n=10). Pesynraru u u3Bogu: Tpure
MPUJIOKEHU HEMEIMKAMEHTO3HU Mporpamu 3a jedeHue Ha MerC (XumokajlopuyHa [UeTa,
CHCTEMHO ()M3MYECKO HATOBapBaHE M KOMOWMHHpAH PEXHM C JMETa M TPEHHPOBKA) OKa3Bar
MIOJIOKUTENICH €(PEeKT BbPXY OCHOBHHUTE KIMHHUYHO-XMMUYHM TOKa3aTeld MpPHU ILUTBXOBE, KOETO
KOpECTIOH/IMpa C HaMaJieH ChpPACYHO-CHIAOB PUCK. KIMHUYHO-XMMHUYHHUTE XapaKTEPUCTUKH Ca
Hal-100py TpU TUTBXOBETE, MPEMUHAIN OCEM CeIMHUYHa KOMOWHUpaHa MporpaMa ¢ AUETUYEH U
JIBUTATEJICH PEIKUM.

KitouoBu nymu: MeTabonuTeH CHHAPOM; XUIIOKAJIOPUYHA JUETa; 00ydYeHUe; TUTbX0BE

Pe3romeTa Ha npeacTaBeHU MyOJMKAUKM B HepedepupaHu CIMCAHUS ¢ HAYYHO
peleH3MpaHe WK MyOJMKYBAHU B PEIAKTUPAHU KOJIEKTUBHHM TOMOBE.

1.

Anrenosa Il., bosixzkues H., I'eoprueBa K., Aranacosa Il., Xpucuen II. , Tep3uesa /I. n
I'eoprues H. MakcumaJjiHO BpeMe 10 M3TOLEHHE NIPH IJIbX0BE ¢ MeTA00JIMTEH CHHIPOM
cJIel oceM ceIMHYHA HeMeankaMeHnTo3Ha Tepanus. Cepus I, Meaununa, papmanus u
neHTajgHa meaunuua, oM XVIL, CYb - [lnosaus, bbarapus. 2014

Ilenta Ha mMpoy4yBaHETO € Ja ce M3CcieaBaT Bb3MOXKHOCTUTE 3a MONOOpsiBaHE Ha
MakCUMaJHOTO Bpeme A0 ustouienne (MTE) npu mrbxoBe ¢ AMETUYHO UHIYLIMPAH METa0O0IUTEH
CHHJIPOM CJI€l OCEM CeAMHUIM He(dapMaKoJIOrM4yHO JieueHue. [Ipunaraneto Ha XMIIOKaJIOpUYHA
IUeTa TpHU IUTbXOBE C JAMETUYHO HHIAYIHMpaH MeTabonuTeH cuHapoMm nonodpssa MTE B
cpaBHeHHE C HeTperupanu >xuBoTHH (P<0,05), HO He mocTHra HuMBaTa HpU 3/ApaBH ILUTBXOBE
(P<0,05). TloBumenara ¢u3nuecka akTUBHOCT M KOMOWHHpaHaTa JauWeTa M TPEHUPOBbUHA
nporpama josefoxa a0 nosumaane Ha MTE B cpaBHenue ¢ Herperupanu xuBoTHu (P<0,05),
karo MTE ce nobmmkaBa 10 cToitHOCTH Tpu 3apaBu rpxose (P>0,05).

Maximum time to exhaustion in rats with metabolic syndrome after eight weeks of non-
pharmacological treatment

The aim of the study was to investigate opportunities for improvement of the maximum time to
exhaustion (MTE) in rats with a dietary induced metabolic syndrome after eight weeks of



nonpharmacological treatment. The application of hypocaloric diet in rats with a dietary induced
metabolic syndrome improved the MTE as compared with untreated animals (P<0.05), but it did
not reach the levels in healthy rats (P<0.05). Increased physical activity and a combined diet and
training program resulted in increasing the MTE as compared with untreated animals (P<0.05),
with the MTE approaching values in healthy rats (P>0.05).

2.

Petar Hrischev, Penka Angelova, Katerina Georgieva, Nikolay Boydziev, Dora Terzieva,
Pepa Atanassova. Adiponectin and leptin levels in rat metabolic syndrome. Series G.
Medicine, Pharmacy and Dental medicine, Vol. XVII, Union of Scientists in Bulgaria
Plovdiv, Bulgaria, 2015

The aim of the study was to investigate the adiponectin and leptin levels in metabolic syndrome
of male Wistar rats subjected to a high-fat-carbohydrate diets for 16 weeks. The animals were
divided into 3 groups: a control group which received standard rat chow (C), a dietary
manipulated group which received combined high-fat-sucrose food (D) and dietary resistant
group (DR) that had low body mass after 12 weeks after the beginning of the study. The serum
levels of fasting leptin and adiponectin were analyzed by the sandwich ELISA method. The
results revealed increased leptin levels of D as compared with C group. The leptin levels in DR
group were higher as compared with C and lower as compared with D, but the results were not
significant (P>0.05). The adiponectin levels of C were not significantly different than that of
group D (P>0.05). The adiponectin levels in dietary resistant group were higher as compared with
C, and higher as compared with D (P<0.05). In conclusion the results suggest the possible role of
leptin and adiponectin in the pathogenesis of the metabolic syndrome.

HuBa Ha alMNIOHEKTHH U JIENTHH MTPU META0OIUTEH CHHPOM IPH TUTHXOBE

Ilenta Ha W3CIENBAaHETO € Jla CE W3CJICABAaT HUBATa HA QJUIOHEKTUH W JICTITUH IIPH
MeTaOOJUTEeH CHHIPOM Ha MBXKKH ITbX0Be Wistar, MOUIOKEHH Ha JIMETH C BUCOKO ChIbp)KaHUE
Ha Ma3HUHM M BBIJIEXUIPATH B Mpob/bkeHUe Ha 16 cenmuiu. JKuBoTHHUTE Os1Xa pas3aesieHu Ha 3
TpyNU: KOHTPOJHA TPyIa, KOATO TOJydaBalle CTaHIapTHa xpaHa 3a 1urbxose (C), muetmyHa
MaHMITyJMpaHa Tpyna, KOSATO IMOoJydaBalle KOMOMHUpaHa XpaHa C BHCOKO ChIbpXKaHHE Ha
Ma3HUHU U Bbmiexuapatd (D) u nuermuna pesucreHtHa rpyna (DR), kosto mmamie Hucka
TeJlecHa Maca cief 12 ceaMuIu ciejl HayajaoTo Ha u3cneaBaHeTo. CepyMHHUTE HUBA Ha JIENTHH U
aJUTIOHEKTUH Ha TaaHo ce aHamusupar dpe3 sandwich ELISA meron. Pesynrarure mokassar
MOBUIIIEHU HUBA Ha jenTuH Ha D B cpaBHenue ¢ C rpyna. Husara Ha nentuH B rpynara DR ca
Mo-BUCOKH B cpaBHeHHEe ¢ C W MO-HHCKH B cpaBHeHHEe ¢ D, HO pe3ynTaruTe He ca 3HAYMMH
(P>0,05). HuBara Ha aaunoHektuH Ha C He ce pa3inyaBaT 3HAYMTEIHO OT Te3M Ha rpyna D
(P>0,05). HuBara Ha aqUNOHEKTHUH B IMETUYHO PE3UCTEHTHATA IpyIia ca MO-BUCOKH B CPAaBHEHUE
¢ C u mo- Bucoku B cpaBHeHue ¢ D (P<0,05). B 3axmroueHue pesyaratute Npenarnoarar
BB3MOKHATA POJISI HA JIENTHH U aTUTIOHEKTHH B TIaTOTeHEe3aTa Ha METaOOIUTHHS CHHIIPOM.

3.

AnrenoBa Ilenka , Xpucues II ., Tep3ueBa /., bosix:xkues H., I'eopruesa K., Aranacosa Il.
BausiHMe Ha XUIOKAJIOpPHYHATA JHMeTa W CyOMaKCHMMAJIHAaTa TPEHHUPOBKA BbPXY
NMoKa3aTe/id Ha JMIHIHUA NPoQH/I Ha IUIBXOBe CbC 3aTiabcraBaHe. Series G. Medicine,
Pharmacy and Dental medicine, Vol. XVII, Union of Scientists in Bulgaria Plovdiv,
Bulgaria, 2015

3anIbCTABAHETO € CONMATHO 3HAYMM MpoOIeM, KOWTO TPUBIMYAa BHUMAHHUETO HA MHOTO
uscnenoBarenu. llenTta Ha M3cneABaHETO € Jla ce MPOydYaT BH3MOKHOCTHTE 3a MOAO0OpsBaHE HA




JUMHATHAST TPOQHIT MPH TUTBXOBE ChC 3aTIBCTSABAHE CIIENl OCEM CEIMHUIM HepapMaKOIOTUIHO
neuenue. M3nomsBanu ca MbKKH rmrbxoBe Wistar (n=70) ¢ HauanHa TenecHa maca 160-180 g. 3a
NPEIM3BUKBAHE HA 3aTIIBCTSABAHE IUTHXOBETE IbPBOHAYAIHO OsiXxa paslelieHH Ha JBE TPYIIH:
3[paBa KOHTPOJHA Tpyla W MaHUNyIWpaHa rpyna ¢ auera (rpyma D, 3a mpeau3BHKBaHE Ha
3aTbersaBaHe). Ha 16-ta cenqmuma rurbxoBere oT rpyna D Osixa paslielieHu Ha YeTHpPU TPYIIH:
rpyna cbe 3aTnbcTsiBane 0e3 geuenue (Ob, n=10); xunmokanopuuna rpyna (HC, n=10); Tpenupana
rpyna (T, n=10); u rpyna Ha xomriekcHo jeuenue (THC, n=10). Haii-3HaunmoTo mogoOpeHue Ha
JUMHTHAS TPO(DUIT C€ TIOCTHUTa Ype3 KOMILJICKCHA Teparnus ¢ TMETHYCH PEKUM U TPEHUPOBKA.
KitrouoBu nymu: 3aTiTbCTsIBaHE; XUITOKAJIOPUYHA TUETa; 00yUeHHE; TUTbXOBE

Effect of hypocaloric diet and submaximal training on lipid profile indicators of obesous rats

The obesity is a socially important issue which has drawn the attention of many researchers. The
aim of the study was to investigate opportunities for improvement of the lipid profile in rats with
obesity after eight weeks of nonpharmacological treatment. Male Wistar rats (n=70) with initial
body mass of 160-180 g were used. For the inducement of obesity the rats were initially divided
into two groups: a healthy control group, and a dietary manipulated group (group D, for the
inducement of obesity). On the 16th week the rats of group D were divided into four groups: a
group with obesity without treatment (Ob, n=10); hypocaloric group (HC, n=10); training group
(T, n=10); and a complex treatment group (THC, n=10). The most significant improvement in
lipid profile was achieved by a complex therapy with dietary regimen and training.

Key words: obesity; hypocaloric diet; training; rats
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Petar Hrischev, Katerina Georgieva, Penka Angelova, Pepa Atanassova, Effect of
combined high-fat high-carbohydrate diet on the weight of male and female rats.
Scientific works of the Union of Scientists in Bulgaria — Plovdiv, series G. Medicine,
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June 2016

Jluetute ¢ BUCOKO CBHABP)KAaHHWE HAa Ma3sHUHM W BBIVIEXUAPATH Ca IIUPOKO H3IMOJ3BAHH B
CBbBPEMEHHOTO OOILECTBO B 3alajHUTE CTpaHU. TeXHUAT e(eKT BbpXy TEJIECHOTO TEro ce
M3cieBa TIIABHO TP XOpa M T0-MAaJIKO MPH KUBOTHU, OCHOBHO MPH MBXKH TUIBXOBE. JKEHCKUTE
KMBOTHM TNOYTH HE CE€ H3MOJ3BAT 3a MojoOHM omuTH. llenta Ha Hamara pabora Oeme na
MpOCIEANM BIUSHHETO Ha KOMOMHHMpaHa JUeTa C BHCOKO CBHABP)KAHHE Ha Ma3HHHU H
BBIVIEXUApPAaTH 3a 16 ceaMHMIM BbPXY MBKKM U JKEHCKH ITbXOBE. YCTaHOBHXME, Y€ TO3M
XpaHHUTEJICH PEXXUM BOIH JI0 3aTIBCTABAHE. TeIeCHOTO TEIO € CTATUCTUYECKH YBEITHYEHO KaKTO
IIPU MBKKUTE, TaKa U NPU )KEHCKUTE KUBOTHU. [10-CUITHO ce MposiBsiBa MPH MBXKHUTE IIHXOBE,
OTKOJIKOTO TIPH KEHCKHTE.

KitouoBu JtymMu: BHCOKOJIHMIIMIHA-BUCOKOBBIVIEXUIpaTa AMETa, IMIbX0Be, 3amibcTsBane Effect of
combined high-fat high-carbohydrate diet on the weight of male and female rats

High fat and high carbohydrate diets are widely used in contemporary society in western
countries. Their effect on body weight is studied mainly in people and less in animals, especially
in male rats. Female animals are almost not used for such experiments. The aim of our work was
to follow the influence of a combined high-fat, high-carbohydrate diet for

16 weeks on male and female rats. We found that this diet regime leads to obesity. Body

weight is statistically increased in both male and female animals. It is more manifested in male
rats than female ones.

Key words: high-fat high-carbohydrate diet, rats, obesity



5.

Xpucues II., K. I'eopruesa, II. Anresoa. MakcuMa/IHO BpeMe /10 H3TOLEHHE HA MBKKH H
KEHCKH ILTbXOBe, NMOJJIOKEHM HAa BHMCOKOJIMIIMIHA BHCOKOBbIJIeXHApaTHa auera. Hayka
u Maagoct, COOpHMK HAYYHH CHOOIIEHHUsI 0T KOHKYpcHa cecusi, 2016; 309-313

Penuna nmanHu mokas3Bar, 4e KOMOWHHpaHaTa BHCOKOJIMITHIHA-BHCOKOBBINIExuaparHa (BJIBB)
JMeTa B ChUCTaHWE C HaMmajeHa (pU3MYecKa aKTUBHOCT € OCHOBEH (PaKkToOp 3a Pa3BUTHETO Ha
3aTIIbCTABAHE U META0OJIMTEH CHHIPOM, KOMTO Ca IIMPOKO PA3NPOCTPAHEHU B CHBPEMEHOTO
obmecTBo. ExcriepuMeHTaIHUTE MPOYYBAaHUS HAa TO3M NPOOIEM ca MPOBEACHU MPEAUMHO BbPXY
MBKKM ONHUTHU KMBOTHM, JOKAaTO H3CIEIBAHUATA IPU KEHCKU ca OCKbIHHU. llenta Ha
npoyuBaHeTo Oemie na ce mpocieau edexra Ha BJIBB auera BpXy MakCHMalHOTO BpeMe 10
n3romenne (MBU) Ha MBXKKH M JKEHCKM I'bXOBe. B ekcriepuMeHTa 0sxa M3MOJI3BAaHU €JHAKHB
Opoil MBXKKH U KEHCKH 1mIbxoBe (n=16), mopona Wistar. [TomoBuHaTa OT MBXKHUTE U )KEHCKHUTE
mIpxoBe Osixa momnokeHn Ha BJIBB nmmera 3a 16 cemmmuimm, a npyrara MojoBHHA INpHeMaxa
CTaHJapTHAa BHBapHa XpaHa (KoHTponu). Ilpean m YeTHpUKpaTHO MO BpeMe Ha EKCIepUMEHTa
BCUUKM Ipynu Osixa nojiokeHH Ha TecT 3a MBU. Pesynrarure Osixa ananu3upaHu ypes
IBY(aKTOpEH AUCIIEPCUOHEH aHaJI3 3a MOBTOPHH M3MEPBaHUs. B HayamoTo Ha eKCriepuMeHTa He
YCTAaHOBMXME pa3iuuusi Mexay rpynure. B kpas Ha 1-BM Mecell camMo MOJBT HMalle
CUTHU(HUKAHTEH OCHOBEH e(eKT BbpXy MBU, Kato MBXKHTE ILTBXOBE HMaxa I0-BUCOKH
pesyataru cupsimo skeHckurte (14.63+0.38 min c/y 13.42+0.38 min, P<0.05). B kpas Ha 3-Tn
Mecell yCTaHOBHXME TEHJICHIMS 3a NMoHWkaBaHe Ha MBU npu nueTHyHO- MaHWUIYITHPAHUTE
KHUBOTHM B cpaBHeHue c¢ koHTpoiute (P=0.09), kosATo NOCTUrHA CUTHU(UKAHTHU Pa3jinyus B
Kpas Ha excriepumenTa (12.754+0.42 min c/y 10.19+0.42 min, P<0.001). B xpas Ha onuta He
ycTaHOBHXMe N0s10BU paznnuus B MBU. Tlonydenute pe3yiarati NOTBbp)KIaBaT JaHHU OT HALIH
NPEIUIITHN TPOYYBAHHUS BBPXY MBXKHU IUTbXoBe. Te mokaspar, ue 4-MeCeYHOTO NpHiiaraHe Ha
BHCOKOJIUIIH/IHA-BUCOKOBBIVIEXHIpaTHA JMeTa BIOIIABA U3JPBHKIMBOCTTA HpU  aepoOHO-
aHaepOOHM HATOBApBaHMS B €IHAKBA CTETICH M P JBAaTa I0JIA.

Maximum time to exhaustion of male and female rats treated with combined high-fat high-
carbohydrate diet

High-fat and high-carbohydrate (HFHC) diet in combination with reduced physical activity is a
major factor for developing of obesity and metabolic syndrome. Studies have been carried out
mainly on male experimental animals, while on females are scarce. The aim of this work was to
assess the effect of HFHC diet on the maximum time to exhaustion (MTE) of rats. An equal
number of male and female Wistar rats (n = 16) were used. Half of them were exposed to HFHC
diet for 16 weeks and the other half (controls) received standard rat chew. All the groups before
and four times during the experiment underwent a test for MTE. The results were analyzed by
two-way ANOVA for repeated measures. We did not found any differences between the groups at
the beginning of the experiment. At the end of the first month only the gender had a significant
main effect on the MTE, the male rats had higher results compared to females (14.63+0.38 min
vs 13.42+0.38 min, P <0.05). At the end of the third month we determined a tendency for
decrease of the MTE in diet- manipulated animals compared to the controls (P=0.09), which
reached a significant difference at the forth month (12.75£0.42 min vs 10.19+£0.42 min, P
<0.001). At the end of the experiment we did not found gender differences in the MTE. The
results confirm data from our previous studies in male rats. They showed that in both sexes 4-
month administration of HFHC diet equally decreases endurance in aerobic-anaerobic loads.
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Hrischev P ., K. Georgieva, P. Angelova. Changes in oxygen consumption of male and
female rats treated with combined high-fat-carbohydrate diet and submaximal training.
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HepaunonanHusT XxpaHuTeseH pekuM U HamalieHaTa (pu3udecka akTUBHOCT Ca OCHOBHU (haKTopu
3a HapacTBaHE HA YeCTOTaTa Ha CBPBXTEIVIOTO, 3aTIBCTABAHETO W METAOOIUTHHS CHHIPOM
(MetC) (Hamilton et al., 2007; Owen et al., 2010). Ot nuTeparypHuTe JaHHU 32 OCOOCHOCTUTE
Ha (U3NYECKOTO HATOBApBAHE MPU TUETHUYHO-MAHMITYIMPAHH ILTBXOBE OT mopoaa Wistar Moxke
na ce 0000y, ye HiAMa €JHO3HAa4YeH OTrOBOp Ha BBIPOCA Kak JMeTaTa MOBIUsABA (pu3mueckara
paboTOCIIOCOOHOCT M B YaCTHOCT aepoOHUs padoTeH kamarutet. Llenra Ha u3cneaBanero Oe aa
ce mpocieasTt epeKkTure Ha KOMOMHHMpaHaTa BHCOKOJIHMIHIHA-BUCOKOBbINIexujpartHa (BJIBB)
arera ¥ cyOMaKcHMallHaTa TPEHUPOBKA BbPXY KUCIOPOJHATA KOHCYMAallUsl Ha KEHCKH U MBKKH
wrbxoBe.B ekcriepumenTa 0sgxa M3MOM3BAHU €THAKBB OpOM KEHCKH U MBKKH ILUTBXOBE, MOPOAA
Wistar, pasnenenu B 6 rpynu (n=8) - xencka (FC) u mpxka (MC) xoHTpoiHa, xeHcKka (FD) u
MbxkKa (MD) nuernuHo-manunynupasa, sxkeucka (FDT) u mbxka (MDT) Tpenupaia quetTudHo-
MaHUITyJIupaHa. 3a mepuog oT 16 ceAMUIM IUTBXOBET€ OT KOHTPOJHUTE TPyIMU IpUeMaxa
CTaHJapTHA BUBapHa XpaHa, TE€3H OT JUETUYHO-MAHUITYIUPAHUTE TPYyHmH Osxa MOJIOKEHH Ha
KOMOMHUpaHa BHCOKOJHUIMIHA-BUCOKOBBbINIEXUAparHa nueta, a FDT u MDT ocBen
XHUIepKaJopuiiHata auera Osfxa TOJIOKEHM M Ha CyOMakcHMMallHa TpeHUpoBKa. B kpas Ha
EKCTIEPIMEHTA MPHIOKCHUAT AUETHUEH PEKUM U TOTBT MMaxa CUTHU(HKAHTEH OCHOBEH e(eKT
Bbpxy VO2max, KaTo AMETUYHO-MAaHUIYJIUPAHUTE XUBOTHH MMaxa MO-HUCKH CTOWHOCTH Ha
MaKkCUMaJlHaTa KHUCJIOpOoJHAa KOHcyManus cupsiMo koHTposHute (P<0.05), a >xeHCKHUTE ONMTHU
KUBOTHU MMaxa MO-BHCOKU CTOMHOCTH B cpaBHeHue ¢ Mbxkkute (P<0.05). He Oemie ycrtaHoBeHn
CUrHU(UKAHTEH OCHOBEH e(ekT Ha cyOmakcumanHara TpeHuposka (P>0.05) , mona (P>0.05) u
MEXy(HakTOpHO B3aUMOJEHCTBHE Ha ChUIMTE BBPXY croiHocTUTe Ha VO2rest u VO2max
(P>0.05). Koncymanusita Ha XxpaHa Oorara Ha MacTH W BbIJIEXUJpATH BOAM 1O BJOILIaBaHE Ha
aepoOHMs pabOTEH KamaluTeT MpeleHeH upe3 noHmwkaBaHe Ha VO2max u npu J1Bata 1osia, Kato
M0-M3pa3eH HEraTUBEH e(eKT ce HabroaBa Mpu MBKKHU TUTbXoBe. [IpHuioxkeHa, eMTHOBPEMEHHO C
koMOuHupanata BJIBB pauera, 16-cenMuuHara cyOMakcHMMalHa TpPEHUPOBKA HE MOXe [a
HEyTpaJu3upa HETaTUBHUS €(PEeKT Ha XPaHUTEITHHS PEKUM H TIPH JBaTa IOJIa.

Changes in oxygen consumption of male and female rats treated with combined high- fat-
carbohydrate diet and submaximal training

Key factors for the increased rate of obesity and metabolic syndrome (MetS) are the irrational
diet and reduced physical activity. There is no unambiguous answer to the question how diet
influences physical fitness of Wistar dietary-manipulated rats and, in particular, their aerobic
working capacity. The aim of the study was to investigate the effects of combined high-fat-
carbohydrate diet (HFCD) and submaximal training on the oxygen consumption of female and
male rats. Equal number of female and male Wistar rats were used in the experiment, divided into
6 groups (n = 8) - female (FC) and male (MC) control, female (FD) and male (MD) dietary-
manipulated, female (FDT) and male (MDT) trained dietary-manipulated. For a period of 16
weeks, the rats from the control groups received standard rat chew, those from the dietary-
manipulated groups were subjected to a high-fat-carbohydrate diet, and FDT and MDT, besides
the hypercaloric diet, underwent a submaximal workout. At the end of the experiment, the dietary
regimen and gender had a significant effect on VO2max, with dietary-manipulated animals
having lower values of maximum oxygen consumption compared to the controls (P<0.05), and



female rats had higher values than males (P <0.05). No significant effect of submaximal training
(P>0.05) and gender (P>0.05) were found. Consumption of high-fat-carbohydrate food leads to
worsening of aerobic power assessed by decreasing VO2max in both genders, with a more
pronounced negative effect in male rats. Applied, simultaneously with the HFCD, the 16-week
submaximal workout can not counteract the negative effect of diet in both genders.

KEY WORDS: Wistar rats, High-Fat-Carbohydrate diet, Submaximal training, Metabolic
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Penka Angelova, I. Damyanov, A. Ivanova, P. Hrischev, N. Georgiev, N. Boyadjiev. Indices
of aerobic capacity in elite adolescent swimmers and gymnasts. Scientific works of the
Union of Scientists in Bulgaria-Plovdiv, series G. Medicine, Pharmacy and Dental
medicine, Vol. XXI. ISSN 1311-9427 (Print), ISSN 2534-9392 (On-line). 2017

Aim: The aim of the study was to assess the differences in some indices of aerobic capacity in
elite adolescent swimmers and gymnasts. Materials and Methods: Elite swimmers (n=10) and
aerobic gymnastics (n=14) aged 13+0.38 voluntary underwent a functional test for assessment of
aerobic capacity. The range of anaerobic threshold (AT), the peak oxygen consumption
(VO2peak), oxygen consumption at AT, heart rate, loading at AT were measured. Results:
There was no difference between swimmers and gymnasts in the level of AT. The loading (W)
under which the AT was achieved as percent of the peak W was higher in gymnasts as compared
with swimmers (64.54+2.48 vs 55.6+3.41%, P<0.05). VO2/kg as percent of the peak VO2/kg at
AT was higher in gymnasts as compared with swimmers (70.9243.04 vs 56.60+3.86%, P<0.01).
Conclusion: In spite of the young age we found out differences in the aerobic performance in elite
swimmers and gymnasts. [lokazarenn Ha aepoOHHs KamalMTET NMPH EIUTHU CHCTE3aTeNU IO
IUTyBaHE U aepoOHKa B IOHOIIIECKA Bb3PacT

Llen: Llenta Ha W3ClIeIBaHETO € Ja C€ OLCHAT Pa3IMKHUTE B HIKOM IOKa3aTeld Ha aepoOHUs
KanamuTeT NpY €IUTHU TOAPACTBAIIM TUTYBIIM W TUMHACTHIM. Marepuan u Mmetonu: EnuTHH
wiyBi  (n=10) u rumHactuim (n=14) nHa BB3pacT 13+0,38 n10OpOBOIHO mpeMHUHAXA
(hyHKIIMOHAJIEH TECT 3a OIICHKA Ha aepoOeH KamanuTeT. 3Mepenn ca 00XBaThbT Ha aHACpOOHUS
npar (AIl), nukoBara kuciopopHa koHcymarus (VO2peak), kuciopogHata KOHCyMalus MpH
All, cepaeunara yecrora, HaroBapBaHeTo pu All Pesynraru: Hamaie pasnuka Mexay IuryBIM
u TuMHacTuiM B HUBOTO Ha AIl. HaroBapsaneto (W), nmpu koeto AIl € HOCTUTHATO KaTro MPOLEHT
oT nuka W, € IMO0-BUCOKO INpU THMHACTHIIMUTE B CpaBHeHHME ¢ IutyBuuTe (64,5442,48 cpemty
55,6£3,41%, P<0,05). VO2/kg xaro npoueHt ot nukous VO2/kg npu All e mo-Bucok mnpu
TUMHACTUIIMTE B cpaBHEHUE ¢ TuryBIuTe (70,92+3,04 cpemry 56,60+3,86%, P<0,01).
3axioueHue: Bblpekn Mitajgara Bb3pacT OTKPUXME pa3iMKM B aepOOHHUTE MOCTHXKEHUS IPH
€JIMTHH TUTYBIU ¥ THMHACTHIIH.
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I. Dimitrov, P. Hrischev, P. Angelova, T. Stankova, K. Georgieva, N. Boyadjiev, V.
Kamenov. Arterial blood pressure in rats with diet-induced obesity. Scientific works of the
Union of Scientists in Bulgaria-Plovdiv, series G. Medicine, Pharmacy and Dental
medicine, Vol. XXII. ISSN 1311-9427 (Print), ISSN 2534-9392 (On-line). 2018

AIM: The aim of the study was to investigate changes in some hemodynamic indices in rats with
diet induced obesity. MATHERIAL AND METHODS: Wistar rats (n=16) were randomly divided
into two groups — control group (C, n=8, fed with standard rat chew) and an obese group (DIO,
n=8, fed with high-fat diet for inducing obesity). At 10th week of the study systolic, diastolic and
mean arterial pressure were measured system BIOPAC, USA). All procedures were approved and



carried out according the guidelines for protection of laboratory animals. RESULTS: At 10th
week of the study the levels of systolic blood pressure (C, 117.93+12.40 mmHg vs. DIO
142.67+£7.40 mmHg, P>0.05), diastolic blood pressure (C, 83.77£6.79 mmHg vs. DIO
101.00+£13.90 mmHg, P>0.05), and mean arterial pressure (C, 94.37£17.37 mmHg vs. DIO
118.49+9.83 mmHg, P>0.05) were higher in the dietary-induced obese group as compared with
the control. CONCLUSION: The application of high-fat diet for ten weeks results in increase of
the arterial blood pressure in rats.

Key words: obesity, hypertension, inflammation, rats

ApTepuanHo HaJlAraHe npy MmIbXoBe ¢ JUETUYHO UHIYLIUPAHO 3aTIIHCTSIBAHE

HEJI: IlenTta Ha wu3caeABaHETO € JAa C€ H3CIEABAT IPOMEHUTE B HAKOM XEMOAMHAMUYHU
MoKa3aTejau MpHU IUITbXOBE C NUETUYHO MHAYyLHMpaHo 3ariabeTsaBaHe. MATEPUAJT 1 METOU:
[TrpxoBe Wistar (n=16) Osixa pasaelieHd Ha cIydaeH MPUHIUI B JIBE TPYNMH — KOHTPOJIHA Tpyma
(C, n=8, xpaHeHH ChC CTaHJApPTHA XpaHa 3a IUIBXOBE) M rpymna che 3amrbeTsaBane (DIO, n=8,
XpaHEeHH C JIMeTa C BUCOKO ChIbp)KaHME HAa MAa3HUHU 3a MPEAM3BUKBAaHE Ha 3aTiIbcTsABaHe). Ha
10-ta cenMuiia OT HW3CIEABAHETO CHCTOJIMYHOTO, IHUACTOJIMYHOTO WU CPEAHOTO apTepuaHo
Hamsrane ca m3Mmepenn cucremMa BIOPAC (CAIL). Bewuku npomenypu Osixa omoOpeHH |
MIPOBEJICHH CHIVIACHO yKa3aHUsTA 3a 3amuTa Ha jJaboparopuu xuBotHU. PE3YJITATU: Ha 10-Tta
CeAMHIIa OT M3CJICIBAHETO HHMBAaTa Ha CHUCTOJHOTO aprepuanHo Hamsrane (C, 117,93+12,40
mmHg copsimo DIO 142,67+7,40 mmHg, P>0,05), auacronnynoto kpwBHO HamsraHe (C,
83,7746,79 mmHg cnpsmo DIO 101,00+13,90) mmHg, P>0.05), u cpeaHoro aprepuaiHo
nasrane (C, 94.37+¢17.37 mmHg copsimo DIO 118.49+9.83 mmHg, P>0.05) ca mo-Bucoku B
rpynara ¢ JUETHYHO-WHIYLMPAHO 3aTNIBCTSIBaHE B cpaBHeHUE ¢ koHTponara. 3AKJIFOYEHUE:
[Ipunaranero Ha nueTa C BUCOKO ChIbpPXKAHHE HA Ma3HUHH B MPOIBIDKEHHE HA JIECET CeIMULIU
BOJIM IO TIOBUIIIABAaHE HA apTEPUATTHOTO KPBHBHO HAJISATaHE TIPH IIHXOBE.

KittouoBu gymMu: 3aTiIbCTSIBaHe, XUIIEPTOHUS, Bb3MaJIEHUE, IIIHXOBE
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Hrischev P., K. Georgieva, D. Terzieva, P. Angelova, 1. Stoyanova, Effects of the combined
high-fat-carbohydrate diet on the serum TNF-a concentration in female and male rats.
Scientific works of the Union of Scientists in Bulgaria-Plovdiv, series G. Medicine,
Pharmacy and Dental medicine, Vol. XXII. ISSN 1311-9427 (Print), ISSN 2534-9392 (On-
line). 2018

Combined high-fat-carbohydrate (HFC) diet and reduced physical activity are key factors in the
development of obesity and metabolic syndrome (MetS). Tumor necrosis factor alpha (TNF-a) is
considered to be an adipokine involved in low-grade chronic inflammation, which is one of the
elements of the obesity/MetS. It is not known whether there are gender differences in the TNF-a
serum concentrations in rats with dietary- induced metabolic syndrome. The aim of the study was
to assess the effect of the combined high-fat-carbohydrate diet on serum TNF-a levels in female
and male rats. Same number of female and male Wistar rats were used in the experiment.
Experimental animals were divided into four groups (n=8): control - female (FC) and male (MC)
and dietary-manipulated - female (FD) and male (MD). The control groups were fed with
standard rat chew, and the dietary-manipulated rats were subjected to a combined HFC diet for 16
weeks. At the end of the experiment, the administered diet and the gender had significant main
effects, as dietary-manipulated animals were with a higher weight (P<0.05) and BMI (P<0.01)
compared to the controls and male rats had a higher body weight (P <0.001) and BMI (P<0.01)
than females. The diet and the gender had significant effects on TNF-a concentration. Higher
TNF-a values were found in the animals exposed to the combined HFC diet compared to those



receiving standard rat chew (P<0.05), and male rats had higher concentrations than females
(P<0.05). In our knowledge this data for the first time shows that the combined HFC diet leads to
higher serum concentration of TNF-a in male compared to female rats. The observed gender
dimorphism compliments the known evidence about the markers of low grade inflammation

Key words: high-fat-carbohydrate diet, Wistar rats, metabolic syndrome, TNF-a

Edexr nHa xoMmMOMHHMpaHaTa BHCOKOJIMIIHNIHA-BUCOKOBBIVIEXUIpPATHA JUETa BBPXY CEpyMHaTa
koHUeHTpaus Ha TNF-o npu )K€HCKH U MBKKH IIIXOBE

KomOuHnupanara nuera ¢ BUCOKO ChIbpkaHue Ha MasHUHU U Beriexuapatu (HFC) nu namanenara
¢u3nyuecka aKTUBHOCT ca KJIIOUYOBH (haKTOPU 3a Pa3BUTHUETO HA 3aTIBCTABAHE U METAaOOIHUTEH
cuaapom (MetS). Tymop Hekpormsuparmms dakrop anda (TNF-o) ce cuumra 3a agWmokwH,
ydacTBalll B HUCKOCTENEHHO XPOHHYHO BB3IMAJICHHE, KOETO € €IUH OT

eIEMEHTUTE Ha 3amnrbcTsABaHeTo/MetS. He € M3BeCTHO Aainu uMa Pa3IuKd MEXIy

MOJIOBETE B CEepyMHUTE KOHIEeHTpauuu Ha TNF-o mpu miabXxoBe ¢ JUETHYHO HHAYLIUPAH
MeTabonmuTeH cuHapoM. LlenTa Ha m3cieqBaHEeTO € Ja ce ONeHH e(PEeKThT OT KOMOWHHpaHaTa
JIMeTa ¢ BUCOKO ChABP)KAHME Ha MAa3HUHU U BbIJIEXUIPATH BbpXy cepymHuTe HUBa HA TNF-a npu
KEHCKU U MBKKH IUTbXOBE. B excrepuMeHTa ca M3I0J3BaHU €IHAKbB OpOM KEHCKH U MBKKU
wrbxoBe Wistar. EkcriepuMeHTaIHUTE )KUBOTHU Ca Pa3/ieieHH B YETUPH IpynH (n=8): KOHTPOJIHA
- )eHcku (FC) u mpxku (MC) u auernyHo manumnyiaupanu - skeHcku (FD) u mpxku (MD).
Kontponmuute rpynu 0sxa XpaHeHM CBbC CTaHJIApPTHAa XpaHa 3a IUTbXOBE, a JUETHYHO-
MaHMITYJIUPaHH TUTBXOBE Os1xa moanioxenn Ha komOuHupana HFC nuera 3a 16 cenmuiu. B xpas
Ha eKCIIepUMEHTa MPHUJIOKEHaTa JUeTa W MONbT MMaxa CUTHU(UKAHTHU OCHOBHU €(EKTH, Thil
KaTo TUETUYHO-MAHUITYTUPAHUTE KUBOTHUTE Osixa ¢ mo-Brucoko terio (P<0,05) u UTM (P<0,01)
B CpPaBHEHHE C KOHTPOJIIUTE, a MBKKHUTE ILTbXOBE MMaxa MO-BUCOK TesnecHo Tero (P

<0,001) u UTM (P<0,01) B cpaBHEeHHE C keHCKUTE. JlueTara U mOJIbT UMAT 3HAYUTEIIHO BIUSIHUC
BbpXy KoHUeHTpauusta Ha TNF-a. Ilo-Bucoku croitHoctn Ha TNF-a ca orkputu npu
KUBOTHUTE, nojajoxeHun Ha komOuHupana HFC nwuera, B cpaBHeHMe ¢ Te3u, MOIydyaBallu
cranfgapTHa xpaHa (P<0,05), a MbXKUTE MIbXOBE UMaT MO-BUCOKH KOHLIEHTPAILIUH OT KEHCKUTE
(P<0,05). /IoxonkoTo HM € WM3BECTHO, T€3U JJaHHU 3a I'bPBH BT MOKAa3BaT, Y€ KOMOMHUpaHATa
HFC nuera Bomu 110 mo-BHCOKa cepyMHa KOHLEeHTpauus Ha TNF-o mpu MBKKH B CpaBHEHHE C
KEHCKH IuTbxoBe. HalmronaBaHUAT N0JI0B TMMOP(U3BbM JIOMBJIBA U3BECTHUTE J0Ka3aresicTBa 3a
MapKepuTe Ha HHUCKOCTENEHHO Bb3MaJeHHUe

KimtouoBn nymm: Oorara Ha Ma3HUHU BbIVIEXUJApATHA JAMeTa, IIbXoBe Wistar,
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Kostadin Kanalev, Krasimir Stoykov, Penka Angelova. Laboratory indices of the capacity
of the blood to transport oxygen at normal and high altitude in athletes and people with
high level physical activity. Knowledge International Journal 2025-04-16: 783-787.

Abstract: A large number of medical specialists, teachers, coaches and various campaigns and
organizations are appealing for increased physical activity among the population, especially
young people and children. The reason for this is the high growth in the development of various
chronic diseases due to irrational diets and greatly reduced physical activity. Increasing physical
activity and regular sports training are effective prevention and prophylaxis for these diseases and
their associated medical complications. The aim of the present study is to present the importance
of laboratory indices of the capacity of the blood to carry oxygen in athletes and people with high
level physical activity, at normal and high altitudes. To fulfill the purpose of the study, we
examined current scientific data, medical textbooks, guides for healthcare professionals, and
other sources of information on indicators of the blood's capacity to carry oxygen in athletes and




active sportspeople, at normal and high altitudes. We divided the obtained results into two groups
- indicators of the blood's capacity to carry oxygen and an increase in the blood's transport
capacity during physical activity at normal and high altitudes. The number of erythrocytes
increases as a result of physical activity, which is due to the inclusion in the general circulation of
blood from the blood depots, where it has a higher content of blood cells. In addition, during
intense physical work, blood plasma quickly passes into the intercellular spaces, the
concentration of erythrocytes in the blood increases: false, or working erythrocytosis is observed.
The main factor stimulating erythropoiesis is hypoxia, including staying and training at high
altitudes. In the case of absolute and relative oxygen deficiency in the tissues, the hormone
erythropoietin is secreted into the blood. It is synthesized in the kidneys (90%) and in the liver
(10%). It reaches the red bone marrow of the flat and short tubular bones through the blood,
where it stimulates the production and development of new red blood cells, which are released
into the blood and increase its capacity to carry oxygen. Laboratory indicators of the blood's
capacity to carry oxygen are essential for the high endurance of professional athletes and those
who actively exercise for health. These include erythrocyte count, reticulocyte count,
hemoglobin, iron, ferritin, transferrin, Vitamin B12, folic acid, etc. Increased blood's capacity to
carry oxygen leads to increased athletic performance. To enhance athletic performance in elite
athletes, as well as to stimulate the population, including youth and children, to increase their
physical activity, it is necessary to monitor indices characterizing the capacity of the blood to
carry oxygen. Staying and training at high altitudes has beneficial physiological and
psychological effects, including increasing the number of red blood cells and the concentration of
hemoglobin in the blood.

Keywords: erythropoiesis, erythrocytes, sport, altitude

I[MOKA3ATEJIN 3A KAINNAIUUTETA HA KPBBTA JA TIPEHACS KHWCJIOPOJ IIPU
HOPMAIJIHA 1 BUCOKA HA/IMOPCKA BUCOYMHA I1PU CIIOPTUCTHU U AKTUBHO
CIIOPTYBAIIA

Abctpakt: ['onsm Opoit MENIIMHCKN CIIEUATICTH, YIUTEIH, TPEHBOPU U Pa3InYHU KaMIIaHUU U
OpTaHU3aINH aneupaT 3a MOBHUIIaBaHe Ha (PU3MYECcKaTa akTUBHOCT Ha HACEIIEHUETO, 0COOCHO Ha
MIIQINTe XOopa M Ha jaenara. [IpuymHa 3a TOBa € BHCOKHS PBCT HAa PAa3BHTHETO HA Pa3INYHU
XPOHUYHH 3a00JISIBaHMS, MOPAAN HEPAUMOHAIHUS XPAaHUTEJICH PEKUM W CHIIHO HaMaleHara
¢u3nuecka akTUBHOCT. [loBMIIaBaHETO Ha [BUTATENHATa AKTUBHOCT W PEJOBHHUTE CIOPTHH
TPEHUPOBKH ca e()eKTHBHA NMPEBEHIUS U MPO(UIAKTHKA 33 Te3H OOJIECTH M aCOIMUPAHHUTE C TAX
MEIUIIMHCKY yCJIOKHEeHHs. Llenta Ha HACTOSIIOTO MpOydYBaHE € Ja MPEACTaBH 3HAYCHHUETO Ha
nabopaTopHU TIOKa3aTeNy 3a KalaluTeTa Ha KPBBTA Jia MPEeHacs KHUCIOPOXI MPH CIOPTHCTH H
aKTHBHO CIIOPTYBAIllM, HA HOPMAaJHa M BHCOKAa HaJIMOPCKa BUCOYMHA. 3a J]a U3MBJIHMUM LIeNTa Ha
MPOYYBAHETO MPOYYMXME ChbBPEMEHHH HAyYHU JaHHH, MEIUIMHCKH y4eOHHIIM, PHKOBOJICTBA 3a
37paBHH CIICHHAIMCTH U JPYTH M3TOYHHIM HAa WHQOpMANHMs 3a MOKa3aTeNu 3a KaralureTa Ha
KpPBBTa Jla MPEHACS KUCIOPOJ MPH CIIOPTUCTH W aKTUBHO CIOPTYBAIM, HA HOpPMalHa U BUCOKA
HaJMOpcKa BHcouynHa. [lodydeHuTe pesynrard pasnenuxMe B JBE TPyHH - IOKa3areld 3a
KamamuTeTa Ha KpBhBTA Ja NpeHacs KUCIOPOX M MOBHIIABAHE HA TPAHCIOPTHUS KaralUTeT Ha
KpbBTa NpU (U3MUECKa aKTHBHOCT Ha HOpPMallHA M BUCOKa HaJIMOpCKa BHUCOYMHA. bposT Ha
EpUTPOIITUTE CE€ yBEIMYaBa B pe3ynrar OT (U3WYECKa AaKTHBHOCT, KOETO C€ IBJDKH Ha
BKJIFOYBAHETO B OOIIOTO KPHBOOOpAIIeHHE Ha KPBBTa OT KPBBHUTE JIETIA, KBAETO € C MO-BUCOKO
ChIbpKaHWE Ha KpbBHU KieTku. OCBeH TOBa MpH MHTEH3MBHA (u3nvecka paboTa KpbBHATA
Tuia3Ma peMHHaBa Obp30 B MEXKAYKICTHUHHTE MPOCTPAHCTBA, KOHLIEHTPALUATA HA €PUTPOIIUTH
B KpBBTa CE€ yBelIMUYaBa: HAONIOaBa Ce JIHLXKINBA, UK paboTHA eputporuTo3a. OCHOBEH (hakTop
3a CTHMYJIHMpaHE Ha E€PHUTPOINOEe3aTa € XHUIIOKCHATA, BKIIOUUTEIHO TPECTOS W TPEHUPOBKH Ha



BHCOKa HaaMoOpcka BucouuHa. Ilpu aOcomioTeH W OTHOCUTENEH Je(UIUT Ha KHUCIOpOJ B
THKaHUTE B KPBBTA CE CEKPETHpPa XOPMOHBT epHuTporoeTuH. Toil ce cuHTe3upa B ObOpenuTe
(90%) u B uepnus 1pob (10%). [To kpbBeH IBT TOCTHUra A0 YEPBEHUSI KOCTEH MO3bK Ha IIOCKUTE
U KbCUTE TPHOECTH KOCTH, KBIECTO CTUMYJIHPA MPOU3BOICTBOTO U PAa3BUTHETO HAa HOBH YEPBEHH
KPBBHU KIIETKH, KOMUTO C€ OCBOOOXKIABaT B KpbBTAa M yBEJIMYaBaT KamaluTeTa U Ja IpeHacs
kuciopon. JlaboparopHute mokazaTend 3a KarmanuTeTa Ha KpbBTa Ja MpeHacs KUCIOpPOJ ca OT
CHILIECTBEHO 3HAYCHHE 3a BUCOKATa M3JIPBKIMBOCT HA MPOPECUOHATHU CIIOPTUCTU U aKTUBHO
CIOpTyBalM 3a 37paBe. TakuBa ca Opoll Ha epuUTpOIMTUTE,  OpOd Ha PETUKYJOIUTHTE,
XeMOIIIOOHH, KeJsa30, peputrH, TpanchepuH, Buramun B12, donuesa kucenuna u np. OcHOBEH
(akTop 32 CTUMYJIMpAHE HAa EPUTPOIIOE3aTa € XUITOKCHSTA, BKIIOUUTEIHO MIPECTOS U TPEHUPOBKH
Ha BHCOKa HaJMopcka BucouuHa. [Ipm abcoiroTeH W oTHocuTeNneH AehUIUT Ha KUCIOPOA B
ThKAaHUTE TPOIECHT HA MPOU3BOACTBOTO M PA3BUTHETO HA HOBU UYEPBEHH KPHBHH KIETKU CE
CTHUMYJIMpa, KOETO yBelMyaBa KalaluTeTa Ha KPbBTAa Ja MpeHacs Kuciaopod. ToBa Bomu 10
MOBUIIIABAHEC HA CHOPTHHUTE TOCTIIKCHHS. 3a TOBWINABAHE HA CIIOPTHHUTE IMOCTHKCHHS TPU
€IIUTHU CIOPTUCTH, KAKTO U CTHUMYJIHpaHE 3a CTHUMYJIHpaHE Ha HACEIECHUETO, BKIIOYUTEITHO
MITAJISKUTE U JIerara, Ja MOBUIIAT (GU3NYecKaTa Cu aKTUBHOCT € HEOOXOIUMO MOHUTOPHPAHETO
Ha TI0Ka3aTesy, XapaKTepU3upally KarmaluTeTa Ha KpbBTa Ja mpeHacs kucinopon. Ilpecrosr u
TPEHUPOBKHTE Ha BHCOKa HAJMOpPCKAa BHCOYMHA OKa3BaT OJArompHUSATHU (QHU3HOJIOTUYHH |
TICUXOJIOTUYHHU €(EeKTH, BKIIOUMTEIHO MOBHUIIABaHE HA OpOs HA YEPBEHHUTE KPBBHU KIETKU U
KOHLIEHTpAIMTAa HAa XeMOTJIOOWHA B KPBBTA.

KittouoBu nymu: eputpornoesa, epuTpOLMTH, CIIOPT, HAAMOPCKA BUCOYHHA
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Popov D, Boyadjiev N, Kanalev K, Indjian K, Dimitrov I, Angelova P. Change in peak
oxygen consumption and exercise economy in male and female weightlifters after a
20-day training program. Knowledge - International Journal 2024; 63(4): 540-543.
Abstract: Maximal oxygen consumption (VO2max)is an integral indicator of the state of the
cardiovascular system, respiration, the capacity of blood to transport oxygen, and the ability of
muscles to use oxygen to generate energy for muscle contraction. Another important indicator of
the body's adaptation to exercise is exercise economy. Exercise economy (EE) is defined as the
required oxygen consumption at a given submaximal exercise intensity with a steady state
achieved. It is considered an important indicator in sports physique, which is of particular
importance in endurance sports. The EE is easily determined, but behind the value of this index is
a complex combination of various metabolic, cardiorespiratory, biomechanical and
neuromuscular characteristics that are unique to everyone.

Objective: The aim of the present study was to determine the effect of a 20-day intensive training
program on maximal oxygen consumption and exercise economy in elite male and female
weightlifting athletes.

Material and methods: A group of 21 elite weightlifters (male, n=12 and female, n=11)
voluntarily underwent ergospirometry tests (Shiller ergospirometry system, AT 104, Switzerland)
to determine peak oxygen consumption (VO2peak) before the beginning and after the end of a
20-day intensive training program. All athletes signed informed consent documents and
underwent a medical examination before the exercise testing. Ergospirometry tests were
performed with a cycle ergometer, with a step increase in load. The obtained data were processed
by paired samples t-test, P<0.05 was considered as statistically significant difference, (SPSS, v.
13).



Results: Peak work power (W) was unchanged in both sexes (P>0.05). Peak heart rate was also
unchanged (P>0.05). Administration of a 20-day intensive training program resulted in a decrease
in VO2peak in male athletes (before 2.17+£0.40 1/min, after 1.93+0.31 1/min, P=0.017), as well as
in female weightlifters (before 1.48+0.15 1/min, after 1.24+0.14 I/min, P=0.002). In men, exercise
economy defined as oxygen consumption at 70% of peak workload was improved (before
1.64+0.47 1/min, after1.2440.26 1/min, P=0.003). This was confirmed by the determination of EE
as oxygen consumption at 70% of peak heart rate (before 0.768+0.25 l/min, after 0.515+0.14
1/min, P=0.004). We found no change in exercise economy in women.

Conclusion: Despite the short duration of the intensive training program, VO2peak significantly
decreased in both men and women. Exercise economy was increased only in male weightlifters.
Further studies are needed to elucidate in detail the influence of intensive strength training on the
body's adaptation to exercise.

Keywords: peak oxygen consumption, exercise economy, weightlifters, strength training.
Pestome: Makcumannara koHcymanusa Ha kuciopon (VOa:max) e uHTerpajgeH mokaszaresn 3a
CBbCTOSIHUETO Ha CBhPJACYHO-CHOBATa CHUCTEMa, IUIIAHETO, CIIOCOOHOCTTa Ha KpbBTa Ja
TPAHCIIOPTHPA KUCIOPOJI U CIIOCOOHOCTTA Ha MYCKYJIMTE J1a U3I0I3BAT KUCIOPOJ 3a TeHEPHpaHe
Ha eHeprus Mpu MYCKYJIHO CBHBaHE. J[pyr BaykeH MOKazaTell 3a aJlanTalusaTa Ha OpraHu3Ma KbM
YIpaXHEHUSI € NKOHOMUYHOCTTA Ha ynpaxHenusata (MY). 1Y ce nedpunupa xaro Heodbxogumara
KOHCyMallMsl Ha KHCIOpOJ NpH JajJieHa cyOMakcMMallHa WHTEH3WBHOCT Ha HAaTOBapBaHE MpHU
JOCTUTHATO YCTOMYMBO CHCTOSTHHUE. T ce cumTa 3a BakeH MHAMKATOP B CHOPTA, OCOOCHO IMpH
TUCIUIUTMHYU ¢ TpeodnafaBaiia u3IpbkiuBoctT. MY ce ompeaens JecHO, HO 3a] CTOHHOCTTa
HAa TO3M HMHICKC CTOM CJIOKHA KOMOMHAIHWsS OT METAa0OJHMTHHU, KapAHOPECHUpPATOpPHHU,
OMOMEXaHUYHU U HEBPOMYCKYIIHU XapaKTEPUCTUKU, YHUKAIIHU 32 BCEKU WHIAUBUIL.

Ilen: Hacrosmoro mpoydBane umare 3a Ien ga onpenenu edekra or 20-THEBEH MHTCH3WBCH
TPEHUPOBBUEH nporpama Bbpxy VOmax u Y npu enuTHH MBKE U )KEHHU, ChCTE3aBallll CE BbB
BIMTaHE HA TEXKECTH.

Marepuan u Metonu: I'pyna ot 21 enuTHu cbeTe3arenu (Mbxe: n=12; xeHu: n=11) 106poBoIHO
IpeMHHaxa eprocnupoMerpudnu tectoe (cucrema Shiller AT 104, I1Iseiinapust) 3a onpenensHe
Ha MHUKoBa KoHcyMmarus Ha kuciopon (VO:qpeak) npeau u cnen 20-1HeBeH UHTEH3UBEH TPEHUHT.
Benukn ydacTHUIM moanmucaxa WHGOPMUPAHO ChIVIACHE W MPEMUHAXa MEIUIIMHCKH TPere]
npenu TectoBeTe. TecToBeTe ce MpoBeaoXa ¢ BEJIOEPrOMETHP ChC CTHIIATIOBUIHO yBEINYaBaHe Ha
HatoBapBaHeTo. J[aHHWTE Osixa aHanmu3upanu ¢ t-rect 3a cnBoeHu npodbu (SPSS v.13), karo
p<0.05 ce mpuemariie 3a CTATUCTUYECKU 3HAUUMO.

Pesynraru: IluxoBa momuoct (W) He ce mpomMeHW TpH HHUTO eauH OT mosnosere (p>0.05).
[lukoBa chbpAeyHa dYecTOTa CHINO OcTaHa HeusMeHeHa (p>0.05). 20-IHEBHUAT HHTECH3UBEH
TpeHUHT JoBene 10 HamaisiBane Ha VOqpeak mpu mmxere (mpemu: 2.17+£0.40 1/min; cnen:
1.93+0.31 l/min; p=0.017) u npu >xenute (mpenu: 1.48+0.15 1/min; cnen: 1.2440.14 1/min;
p=0.002). IIpu mBxere ce HaOmomaBa momobpenue Ha MY, neduHupana karo KoHCymarusi Ha
kucnopon npu 70% ot mukoBoTo HaroBapBane (mpeau: 1.64+0.47 I/min; cnen: 1.24+0.26 1/min;
p=0.003). Toa 6e moTBBpACHO U Tpu omnpezaensHe Ha MY karo KoHCymanusi Ha KHUCIOPOJ TPH
70% ot nukoBata chpaeuHa dectoTa (mpeau: 0.768+0.25 l/min; cnem: 0.515+0.14 1/min;
p=0.004). I1pu xeHuTe HAMaIIe mpomsia B Y.

3aknroueHue: BbIpeku Kparkara MpOABIDKUTETHOCT Ha mporpamara, VO:peak 3HauMTETHO
HaMals TpH JBaTa moja. IKOHOMHYHOCTTA Ha YIpPaKHEHUSATa ce TOA0OpH caMO TPH MBKETE.
HeoOxomumu ca JOMBIHUTENHH UW3CIEABaHUS 3a JETalieH aHalu3 Ha BIUSHUETO Ha
WHTEH3WBHUS CHUJIOB TPSHHUHT BBPXY aJanTallsITa KbM HaTOBapBaHe.



Kirouosu AYMHU: IIMKOBa KOHCyMallMsad Ha KHUCJIOPOA, HWKOHOMHUYHOCT Ha VYIPAXHCHUATA,
CbCTC3aTCJIU 110 BAUTaHC HA TCIKCCTU, CUJIOB TPCHUHI.

12.

Popov D, Kanalev K, Bacelova M, Boyadjiev N, Raichev I, Angelova P. Effect of a 20 day
trainin program on grip strength in elite weightlifters. Knowledge - International Journal
2023; 61(4): 703-706.

Abstract: Hand grip strength is the sum of the strength of the flexors against the palm, while the
extensor muscles help in a secondary way and their contribution plays a minor role in generating
grip strength. The relationship between hand grip strength levels and socio-demographic
indicators and those characterizing lifestyle is a widely discussed topic in the literature. Handgrip
strength is used as an indicator of general muscle strength and health status in adults. It has also
been accepted as a potential link to athletic performance in a variety of sports.

The aim of the present study was to determine the effect of a 20-day intensive training regimen
on hand grip strength and maximal effort sustain time in elite weightlifters.

A group of 23 national weightlifters (females, n=11; males, n=12) voluntarily completed a test to
determine hand grip strength and time to sustain maximal effort. The tests were carried out twice
- before the start and after the end of an intensive training regime lasting 20 days. All participants
were right-handed dominant. To determine hand grip strength and time to maintain maximum
effort dynamometer was used, system BIOPAC, (USA). The time to sustain maximal isometric
effort was also determined with three consecutive measurements for the left and right arms, with
a minimum interval of ten minutes. The duration of time of maximum isometric effort was taken
as the period until the grip strength decreased by 5% compared to the maximum.The results of
the measurements were processed with Paired samples t-test, statistical program SPSS v. 13. A
statistically significant difference was accepted at P<0.05. Data are presented as X+SD.

A 20-day intensive training regimen resulted in a significant increase in grip strength in both
hands in man (right hand from 35.539+3.17 to 39.116+2.48 kg, P<0.05; left hand from
32.089+2.25 to 38.564+4.26 kg, P<0.05). The time to sustain maximal strength in men was also
prolonged in both hands (right hand from 8.417+2.11 to 10.692+2.35 s, P<0.05; left hand
from 9.583+2.71 to 13.533+3.94 s, P<0.05).

In women, we reported different results. Only the maximal strength of the left, non-dominant
hand was statistically increased in the female weightlifter group. The time to maintain maximal
strength showed a tendency to lengthen without reaching a statistical difference. The maximum
grip strength of the right, dominant hand was increased, but not significantly.

The applied 20-day intensive training program was sufficient to increase grip strength and
maximal effort sustain time in male weightlifters. For female weightlifters, the results were
lower.

Keywords: weightlifters, grip strength, dynamometry.

Pestome: Cunara Ha XBalllaHe ce ONpeAenst OT CyMapHaTa cuja Ha (IEKCOpHUTe, JO0KaTo
eKCTE30PHUTE

MYCKYJIH WIpasT BTOpOCTENEHHa pojs. Bpb3kara Mexay HHUBOTO Ha CHJjaTa Ha XBalllaHe,
comuoaemorpadcku (GpakTopu M HAYMH HA KUBOT € IIMPOKO H3cienBaHa. To3W ToKazaren ce
U3II0NI3Ba KAaTO MHAMKATOp 3a OO0Ila MYCKYJIHA CHJIa M 3[paBOCIOBEH CTaTyC IpPU Bb3PACTHH,
KaKTO W KaTo MOTEHIIMAJICH MapKep 3a COPTHA TIPOU3BOJAUTEITHOCT.

Len: [a ce uzcnensa BIUsgHUETO Ha 20-THEBEH UHTEH3UBEH TPEHUPOBBUEH PEXKHUM BBPXY CHIIaTa
Ha XBalllaHE ¥ BPEMETO 3a TOAIbpKaHe Ha MAKCUMAJTHO YCHIIAE TIPU eITUTHH [IaHTHCTH.



Metonu: VYuactBar 23 HanuoHaidHM cbeTesarenu (11 sxenu, 12 mbxke). M3mepBanusara ce
IIPOBEZI0Xa Ipeau U ciel TpeHupoBbuHus nepuos ¢ AuHamomersp BIOPAC (CALLl). Cunara Ha
XBalllaHEe U BPEMETO 3a MOJAbp:KaHe Ha MAaKCHMAJIHO M30METPUYHO ycuiue (110 crman ot 5% ot
MaKkCMMyMa) c€ OlLlIeHsBaXxa TPUKPATHO 3a BCsKa pbKa ¢ uHTepBan oT 10 munytu. JlaHHuTe ce
aHanu3upaxa c t-test 3a cqsoenu mpoou (SPSS v.13) npu HuBo Ha 3HaunMocT p<0.05.

Pesynraru: I1pu Mmpxere ce HabIOMaBa 3HAUMTENTHO MOBUIIIABAaHE HA CHJIaTa Ha XBallaHe (IsCHA
pbka: 35.539+3.17 ngo 39.116+2.48 xr, p<0.05; nsaBa pbka: 32.089+2.25 no 38.5644+4.26 kT,
p<0.05) u BpemeTo 3a moaabpkane Ha ycumineto (ascHa: 8.417+2.11 no 10.6924+2.35 cek.; nsBa:
9.583+2.71 no 13.533+3.94 cek.; p<0.05). IIpu >xeHuTe ce perucTprupa 3HAYUTEITHO MOTOOpEHUE
camo B JsiBata (HegoMuHaHTHA) pbKka (p<0.05), 1okaTo OcTaHaNMTE MOKa3aTelid HE JIOCTUTHAXa
CTaTUCTUYECKa 3HAYUMOCT.

3axiouenue: 20-THEBHUAT MHTEH3MBEH TPEHUPOBBK € JOCTaThyuEH 32 MOA00psIBaHEe HA cuUjlaTa Ha
XBalllaHe ¥ U3APBHKIUBOCTTA IIPU MBXKE, IOKATO MPH )KEHUTE €PEKTHT € OrpaHHYEH.

KittouoBu nymMu: HaHruCTH, cujla Ha XBalllaHe, IMHAMOMETPHSL.

13.

Angelova P, Kanalev K, Boyadjiev N, Grancharov S. Spiroergometry tests of professional
soccer players terminated at medical indications. Knowledge - International Journal 2019;
32(2): 271-275.

Abstract: Football is a functional sport requires speed, endurance, combinability and many others
specific skills. In order to evaluate physical condition of professional football players different
medical, sports and pedagogical, and functional tests are applied. Tests with loading are used for
assessment of physical working capacity and the adaptation to physical loading. Spiroergometry
tests give additional information about the condition of cardiovascular system and the aerobic
capacity of the sportsmen.

The aim of the study was to analyze results from spiroergometry tests of professional soccer
players in Bulgaria.

A group of 26 healthy professional soccer players, age 18-25 years, voluntary underwent
spiroergometry test with veloergometer, with stepwise incremental physical loading on system
AT-104 (Schiller, Switzerland). During investigation the heat rate (b. p. m.), levels of the systolic
and the diastolic arterial blood pressure (mmHg), oxygen consumption (VO2, 1/min), the volume
of exhaled carbon dioxide (VCO2, I/min), and other functional indices were monitored. After the
termination of each test the subject remains on the veloergometer for five minutes with 10% of
the peak loading in order to recover the heart rate, levels of the arterial blood pressure, breathing
rate etc. The anaerobic threshold (AT, calculated by VE/VCO2 slope method) and the heart rate
recovery after physical loading were terminaed using software. The results of the tests were
divided in two groups — the test was terminaed at the subject’s request (N, 15 tests), and test
terminated at hypertonic blood pressure reaction (HR, 8 tests). Three tests were terminated at
other medical indications. Results were presented as x+SD. An independent samples t test was
used (SPSS, v. 13).

Surprising 42% of the tests in present study were terminated at medical indications. The major
reason for medical termination of the test was hypertonic blood pressure reaction - 72%. There
were no differences in the body mass index between the groups. The loading at the range of the
AT, heart rate at AT and blood pressure at the level of the AT between the groups were without
significant differences. The recovery period was normal in both groups. VO2, the heart rate,
levels of the systolic and the diastolic blood pressure at the different levels of physical loading
were similar in group N and HR. We found out lower age of group N as compared with group HR



(20.36%1.63 vs. 22.63+4.37 years, P<0.05), and higher maximal levels of the systolic and the
diastolic blood pressure in HR (P<0.05).

Regardless of the good physical condition of the professional soccer players 42% of the tests in
the study were terminated at medical indications. Despite the little difference in the age between
the groups it was significant. The basic functional indices were similar in each step of physical
loading. Diseases were not found in the participants. Results of our study confirm necessary of
applying functional tests. The data pay attention at the influence of the age and quality medical
care in professional sport.

Keywords: soccer, spiroergometry tests, hypertonic blood pressure reaction to physical loading
AlcTpakt: @yTO0MBT € (YHKUMOHAJEH CIOPT M3KUCBAIl Obp3WHA, W3IPBKINBOCT,
KOMOMHATUBHOCT, U peluia CrelupuuHd yMeHHs. 3a OLIeHKa Ha (PU3MYECKOTO CHCTOSHHE Ha
npodecruoHanuuTe (GpyTOOTUCTH ce Mpuiarar penuia MEAMLWHCKH, CIIOPTHO-TENAarOoTH4ecKu 1
(GbyHKIMOHAIHU TecToBe. TectoBeTe ¢ (hM3MUECKO HATOBapBaHE JaBaT JAOCTOBEpHA OIEHKA Ha
¢usnveckust pabOTEH KarmamuTeT W aJanTalnusTa Ha OpraHu3Ma KbM (PU3NYECKO HaTOBapBaHE.
CnupoeproMeTpuyHUTEe TECTOBE JaBaTIOMbIHUTENHA UWHGOpMAIMS 3a CHCTOSHHETO Ha
CBP/ICYHOCHI0BATA CUCTEMA M aePOOHUS KaaluTEeT Ha CIIOPTHCTHUTE.

Ilenra Ha HaACTOSAMIOTO TMpoyuBaHe Oelle Ja HANpaBUM aHalW3 Ha pe3ylITaTUTe OT
CIIUPOEPTOMETPUYHH TECTOBE HA MPO(PECHOHATHN ObIATapcKu (HyTOOIHCTH.

I'pyna ot 26 mpodecronannu 3apaBu (HyTOOTUCTH, HA Bb3pacT 18-25 roguHu, 10OPOBOIHO ce
MIOJJIOKUXA HA CIIMPOEPTOMETPUYCH TECT HA BEIOEPIrOMETHP ChC CTHIIAJIOBUIHO MMOBUILIABAHE HA
HaroBapBanero Ha cucremMa AT-104 (Schiller, Switzerland). Ilo Bpeme Ha wu3cienBaHETO
MOHUTOpPHpaXMe ChpAeYHaTa 4YecTtora (yaapa B MHUHYTAa), CTOWHOCTUTE HA CHCTOIUYHOTO H
JIMACTOJIMYHOTO apTepuanHo Hamsrane (mmHg), kucnopognara koncymarms (VO2, l/min),
00emMbT Ha oTneneHus BprieponeH auokcua (VCO2, I/min), u np. Crnen npekparsiBaHe Ha BCEKH
€IUH TeCT BBPTEHETO MPOABIKM 3a MeT MUHYTH ¢ HartoBapBaHe 10% oOT MakcHMajIHO
JOCTUTHATOTO 32 Bh3CTAHOBSABaHE Ha (DYHKIIMOHATHHUTE MOKa3aresd. KOMIIOTEPHO ompenennxme
aHaepoOHus mpar (AT, mo meroma VE/VCO?2 slope), ompenennxme UM Bb3CTaHOBSIBAHETO Ha
ChbpJ/IeYHAaTa 4eCcToTa cie GU3NIecKo HaToBapBaHe. Pe3ynTatuTe oT TeCTOBETE pa3ieinxMe B JIBE
rpynH — MpeKpaTsBaHe Ha TecTa mo sxemaHue (rpyma N, 15 Tecta) u mpekparsiBaHe Ha TecTa
nopaau xuneproHuyHa peakuus (rpyna HR, 8 tecra). Tpu uscnenBanus 0sxa mpekpareHu IO
Ipyrd MEIULIMHCKU moka3aHus. [lomydyenurte nanHu oOpaboruxme c independent samples test
(SPSS, v. 13). lauaute ca npeacraBeHu karo x+SD.

W3nenanpamo 42% OT NpOBEJCHUTE TECTOBE OfXa MPEKPAaTeHU 10 MEAMIMHCKU ITOKa3aHHs.
['maBHa mpuuMHA 3a MpEeKbCBaHE Ha (DYHKIMOHATHOTO HM3CIIEABAHE IO MEAMIIMHCKO TTOKa3aHUe
Oerie XunepTroHUyHa peakuus - 72%. He ycraHOBUXMe CTaTUCTUYECKH 3HAYMMU PA3JIUKUA MEXTY
rpynuTe B HHJEKC TenecHa Maca. HuBoro Ha HaroBapBane npu AT, cepaeunara yectora npu AT
U CTOMHOCTHTE Ha apTepuaaHOTO HajsraHe npu AT Osxa 6e3 cTaTUCTUYECKHM 3HAUUMU Pa3IMKH
MEXIy TpynmuTe. BB3CTaHOBUTETHHAT IMEPHON CHIIO Oelle HOpMalleH W TPH JBETE TPYIIH.
Kucnoponnara koHcymainusi, ChbpA€YHATa 4YECTOTa M CTOMHOCTHUTE HAa CHCTOJUYHOTO U
JMACTOIMYHOTO apTepUATHO HAIIATaHE Ha PAa3JIMYHUATE HUBA HAa HATOBAapBaHE CHIINO OsSXa CXOTHH
IIpU JBETE IPyNU. YCTAaHOBUXME IO-MaJIKa Bb3pacT Ipu rpyna N B CpaBHEHHE C MPEKbCHATUTE
TecToBe mopaau xurneproHnyHa peaknust (20.36+£1.63 vs. 22.63+4.37, P<0.05) u mo-BUCOKH
CTOMHOCTM HAa MaKCHUMAJHOTO CHCTOJIMYHO M JMACTOIMYHO apTepuanHo HamsraHe npu HR
(P<0.05).

Beopeku pobporo ¢usmuecko cbhbcrosHME Ha mnpodecuonamHure Qyrdomuctu 42% ot
MPOBEICHUTE CHUPOCPTOMETPUYHH TECTOBE B HAMIETO IPOydYBaHE OsiXa TPEKPATeHH I10
MEIMIIMHCKY TIOKa3aHusl. Majkara pas3jiuka BbB Bb3pacTTa Ha CIIOPTUCTUTE OT JBETE IPYIH Ce



OKa3a cTaTUCTUYecKH 3HaunMa. OCHOBHUTE (DPYHKIIMOHAJIHU MMOKa3aTesn 0sxa CXOAHU Ha BCUYKU
HUBa Ha (u3MUecko HaroBapBaHe. He ycraHOBUXME 3a00JsIBAHE MPU HUTO €IUH CIIOPTHUCT KBM
MOMeHTa. PesynTarure ot HaleTo MpoyyBaHe MOTBBbPKAaBaT HEOOXOAMMOCTTA OT MPOBEXKIAHETO
Ha (QYHKIMOHATHHUTE TecToBe. [lomyueHUTEe MaHHU HACOYBAT BHUMAHHETO KHbM 3HAYCHHETO HA
BB3pACTTa U KaU€CTBEHOTO MEIULIMHCKO 00CTy>KBaHE B MPOPECUOHATTHUS CIIOPT.

KitouoBu nymu: ¢yT00I1, CIUPOSPTOMETPUIHH TECTOBE, XHUIIEPTOHUYIHA PEaKvs pH (PU3rdecko
HaroBsapBane

14.
Angelova P, Kanalev K, Boyadjiev N. Aerobic and cardiac performance of elite weight
lifters and soccer players. Knowledge - International Journal 2019;

34(6):  1811-1815. https://ikm.mk/ojs/index.php/Kkij/article/view/2132/2131

Abstract: Endurance training sessions and maximal strength training are different in general. That
makes training sessions and aerobic, and pulmonary performance completely different in weight
lifters and soccer players. Weight lifting requires maximal power and concentration, while
football requires endurance, combinability and speed. Cardiopulmonary exercise testing is a basic
method for evaluation of the functions of cardiovascular system in sportsmen, healthy people and
in different diseases. Spiroergometry tests give additional information about the adaptation of the
body to physical loadings, aerobic performance and oxygen pulse. Oxygen pulse estimates left
ventricular stroke volume changes during exercise, and it is the ratio of VO2 extracted per
heartbeat.

The aim of the study was to investigate aerobic and cardiac performance, and the oxygen pulse of
elite weight lifters and soccer players.

Two groups of 12 weight lifters and 17 soccer players, men, members of elite sport teams,
voluntary underwent spiroergometry test on system AT-104 (Schiller, Switzerland). There was no
difference in the age between weight lifters (group WL, n=12, 19.33+1.67 years) and soccer
players (group S, n=17, 20.47+1.66 years), (P>0.05). The body mass index of WL (26.4+1.47
kg/m2) and S (24.9943.58) was also similar (P>0.05).

Before the beginning of the tests we have obtained informed consent. The sportsmen denied
diseases, usage of drugs and doping. Medical examinations were performed. The day before the
test was without heavy physical activity. Veloergometer stepwise incremental protocol was
applied.

Physical working capacity, represented as peak loading was lower in group WL as compared with
group S (120£13.43 vs. 160+£14.62 W, P<0.0001). Maximal heart rate was higher in S as
compared with WL (172.59+14.51 vs. 137.18+£12.8 b.p.m., P<0.0001).Maximal level of the
systolic blood pressure was higher in S as compared with WL (179.12424.70 vs. 137.50+15.88
mmHg, P<0.0001).Maximal level of the diastolic blood pressure was higher in S as compared
with WL (93.24+12.37 vs. 79.08+£10.10 mmHg, P<0.0001).Not surprising aerobic performance
was better in the group of the soccer players. Oxygen pulse at the level of the anaerobic threshold
was higher in soccer players’ group as compared with WL (12.07£3.60 vs. 7.95£2.09, ml per
beat, P=0.002), but maximal VO2pulse was similar for WL (15.15£5.40, ml per beat) and S
(17.294£3.20, ml per beat), (P>0.05). There were no differences between the groups in the values
of VO2pulse during the levels of loading from 30 to 120 The heart rate recovery after physical
loading was determined in three grade scale (1-poor; 2-normal; 3-good) and there were no
significant differences between the groups, WL (2.45+0.52), S (2.38+0.50), (P>0.05).

Despite the differences in aerobic and cardiac performance between the weight lifters and soccer
players there were no differences in the values of the peak VO2pulse. The values of the



VO2pulse during the levels of physical loading from 30 to 120 W was similar in both
groups. Further investigations are need to evaluate the importance of VO2pulse values as an
index for determining the physical condition in different diseases, healthy people, and sportsmen.
Keywords: soccer, weight lifting, oxygen pulse, cardiopulmonary exercise testing

Pestome:  TpeHHpOBBUHUTE  PSKUMH 32 HU3IAPHKIMBOCT M MakCUMallHa CWiIa ca
(byHIAMEHTAIHO PA3JIM4YHU, KOETO OOyCllaBs pa3jiMKu B aepoOHaTa W KapIuOIyJMOHapHaTa
MIPOU3BOJUTEIHOCT TPU IIAHTHCTU U QyTOONMCTH. JIOKaTO MIAHTHCTUTE M3MCKBAT SKCILIO3MBHA
CHJIa U KOHLEHTparus, (GyTOOIBT W3MUCKBA H3APBKIMBOCT, CKOPOCT W  KOOPAMHAIIHSL.
KapnuomyaMoHapHUTE TECTOBETPENOCTABIT KiIr04oBa MH(popManms 3a QyHKIIMOHAIHOCTTA HA
ChP/IEYHO-CH/IOBATA CUCTEMA U aJIalTallusATa KbM HAaTOBapBaHE.

Len: a ce cpaBHAT acpoOHATa TPOU3BOJUTEIHOCT, ChpeUHaTa (GYHKIUSI U KHUCIOPOIHUS ITYJIC
(VOzpulse) npu enuTHH MIAHTHCTU U PyTOOTHCTH.

Marepuanu u meronu: Ydactar 12 manructu (19.33+£1.67 ) u 17 ¢pyrdomuctu (20.47+1.66 1.)
OT HalMoOHaTHU oTOOpu. M3nomsBana e coupoepromerpus (cucrema Schiller AT-104) cne
CThIIANOBUICH TpoToKoN. OueHeHu ca: ¢uszndecka paboTHA MOIIHOCT (ITMKOBO HaTOBapBaHE),
Chbp/IeYEH PUTHM, KPBbBHO HajsiraHe, VO: MyliC W BB3CTAHOBSBAaHE HA CHPICYHUS PUTHM CIIE
HaTOBapBaHE.

Pesynraru: ®@usnyecka pabotHa MomHocT: DyTOonMCTUTE IEMOHCTPUpPAT MO-BUCOKO IHKOBO
naroBapBane (160+14.62 W) copsimo manructute (120+£13.43 W; p < 0.0001).

Cwpneuna ¢pyHkms: MakcuManHHT chpacdeH puTeM (172.59+14.51 vs. 137.18+12.8 yu./muH.)
U KpPBbBHOTO  Halsirane  (CHCTOJIMYHO: 179.12£24.70  vs. 137.50+15.88  mmHg;
auactonnyHo:  93.24+12.37 vs. 79.08+10.10 mmHg) ca 3HauUTENHO MO-BUCOKU IIpHU
¢byroomucture (p < 0.0001). Kucnoponen mync: Ha mpara na anaepoOnus metabonusbm VO:
myJc € mo-Bucok npu ¢gyroomuctute (12.07+£3.60 vs. 7.95+£2.09 ml/yx.; p = 0.002), HO UKOBHUTE
crortHocTH (17.2943.20 vs. 15.15+£5.40 ml/yn.) u VOzpulse npu naroBapsane 30-120 W He ce
paznmuuaBatr (p > 0.05). Bw3cranoBsiBane: Hsma 3HayuMU pa3IWKd B CKOpPOCTTa Ha
BBH3CTAHOBSIBAHE HA ChPJCUHUS pUTHCIe HaroBapBaHe (p > 0.05).

3akioueHue: Brrpekn 3HAYUTETHUTE Pa3IMKKA B aepOOHUS KalaluTeT U ChpJeyHara aaarTarfis
MEXJIy JABaTa CIopTa, KUCIOPOAHUAT IMyJIC MPU MAKCUMAalIHO HATOBapBaHE OCTaBa cxojeH. Toa
npeanonara, 4e VO: myiac Moxke aa oTpassiBa crnenupuyHd (QU3NOJOTHYHU aJanTalluH,
HE3aBHCHMHM OT BUJA HAa TPEHUPOBBUHUS pexuM. Pesynrarure moguepraBat HEOOXOIUMOCTTA OT
TOMBIIHUTEITHH U3CIIEBaHUA 3a poista Ha VO:Imync karo Mapkep 3a GU3NIECKO ChCTOSHUE TIPH
CHOPTCMEHH U KIIMHUYHU TOMyJIAIUH.

KitouoBu nymu: gyT00I, BAUTraHe Ha TEKECTH, KUCIOPOACH MYJIC, KapAHOMYJIMOHAPHH TECTOBE.

15.

Amnresaosa Il., bosszkues H., I'eopruesa K., Tep3uesa /., Aranacosa II., Xpucues II.
OCHOBHHM KJIUHUYHO-XUMHUYHU XAPAKTEPUCTUKHU HA IVIBX0BE, MOAJI0KCHU HA KOM6HHl/lpaHa
BHCOKO JIMIIMHA M BHCOKO BbIJIEXHJApPaTHa aAuera 0e3 no0aBeH xouiectepos. COoOpHHMK
HAYYHH CbOOLIEHHS OT KOHKypcHa cecusi Hayka u muagocr: 176— 179, 2013
HepanuonanHusAT XpaHUTENEH PEXXUM € OCHOBHA MTPUYHMHA 33 CBPBXTEIIIOTO U 3abCTIABAHETO. Te
Ce acoIuupar ¢ peauiia COIMaaIHo 3HaYUMH 3a00JIIBaHMS KaTo 3aXapeH MUaleT, ChpIeYHOCHIOBU
3abomnsBa-Hust, MmetabonuteH curapom (MerC) u ap. [lpu mrpxoBeTe uMa pa3paboTeHH pa3TudYHU
AUCTUYHH PCXKUMHU 3a MHAYLHHUPAHE HA 3aTIbCTABAHC U MeTa6OJ'II/ITeH CHHIPOM. KOM6I/IHI/IpaHI/ITe
BHUCOKO JIMMHUIHUA W BUCKO BBIVIEXUIPATHH IHUETU CE€ JOOMMKABAT O XPAHUTEITHUS PEXKHUM Ha
Xopara CbC 3aTIbCTABAHC, OUCIUIIMACMHA, HAPYIICHHA BBbB BBITICXHWApPATHATA O6M$IHa 158
METa0OIUTEH CHHIPOM.



Basic clinical and chemical characteristics of rats subjected to a combined high-lipid and high-
carbohydrate diet without added cholesterol

Irrational diet is a major cause of overweight and obesity. They are associated with a number of
socially significant diseases such as diabetes mellitus, cardiovascular disease, metabolic
syndrome (MetS) and others. In rats, various diets have been developed to induce obesity and
metabolic syndrome. The combined high-lipid and high-carbohydrate diets are close to the diets
of obese people, dyslipidemia, carbohydrate metabolism disorders and metabolic tan syndrome.



