I'PAmﬁIcm .VHMBE’PCMTET ;
pa 3azopa 3
Banwpmggkno Meguyuncku

PENEH3Ms | Bmil

BBPXY AUCCPTALUOHEH TPY/ 32 IOJly4aBaHe Ha Hay4HATA CTETICH ,,IOKTOP Ha HayKUTe" B 061aCT
Ha BHCIIE - o6pa3013a.HHe 6. Arpapan Haym W BETCPUHAPHA ME/THINHA, IpOheCHOHAITHO
HanpapleHue 6.4. Berepunapua Me THLHHS, HayYHA CIICIUATHOCT ,,Axymepcmo ¥ THHEKOIIOTHS

HA )KMBOTHHUTE U 6031ecm Ha HOBOpOlIeHI/ITe )KI/]ZBOTHI/I“

Tema HA JHCePTANMOHHUS TPV wlIpuyennu MuUnienu Ha 6uo'axmueim 0obaexu c

d)umoeelmu KOMNOHenmu 6 penpodykmmmama cucmema“ ¢ aBTop aou. 1n-p Enena

Kysmmmqﬂa Kucranosa.

Penensent: npod. nu Anocroa Ilerpos Amnocrosos, SeMene.uéKn HHCTHTYT —
Ilymen / 3amosex Ne 1850/ 15.06.2022r. na ocrosanme wr. 4 (3), (4) o1 3PACBP, ur. 5 (3), (4)
oT HPAC'TpV U pemeHi/Ie' na ®C Ha BMtl), IPOTOKOJ Ne 28/ 14.06.2022r.

I. Cnopasxa 3a KapHEepPHOTO pa3BUTHE . o _ »

. Jou. n-p Enena Kysmuanuna Kucranosa e 3aBpprmia BHCIIE QﬁpasdBéHne mpe3 1980r.
B Ilen3eHCKY IBPIKABEH Tl IAr OTHYECKH HHCTUTYT, Pycus. HpﬁﬂO6HBa o6pa301§aivenﬁa ¥ HAy9HA
creneH ,,Kanminar na 61/10310r1/1qec1<me mayku“ npe3 1985r., YTB’I:pILeHa ot HBAK No 1949 oT
13. 05 1993r. HpOBexc/:[a I/ISCJIelIBaHI/I}I IO PEIPOXYKUHS HA cencxocmnaﬂcxme JKABOTHH OT
1989r. u no cera nocine0BaTENIHO B VDKH — Koctun6pon u UBWP xbm BAH.

' TIpes 2009r. an/I,uo6HBé aKaJleMAYHa lIJI”S)I(HOCT »dLOLIEHT** o Hay4YHa CIICIHUATHOCT
,,PasBEKIaHEe HA CEICKOCTOIAHCKUTE KUBOTHH, OHOJIOTHS 1 6140Tex1;ﬁxa Ha pésMHoxcaBaHeTo“
o sp 04.02.01. ' | ’ | ‘

3aeMaJ1a e p’BKOBOlIHI/I lIJIT:)KHOCTI/I KaTo pT:KOBOlII/lTeJI Ha omesl 11 (0] MemyHapo,uHo
CT:Tp}’lIHI/I‘IeCTBO a npes 2011 2014r e Onira 3aMeCTHUK )mpeKTop Ha I/IBI/IP

- Ob6miara u ny6JIHKauH0HHa aKTI/IBHOCT BKJIIO‘-IBa Haz 110 ny631m<a1mn (oT KOHTO 126p.
- CBBP3aHH C JmcepTaun;ITa) u70 pestoMeTa ¢ [IoBeve OT 200 HI/ITI/IpaHI/I}I anCTBaJIa € B [IOBEYE
ot 20 npoexTa (0T KOHUTO 66p o nncepTauI/mTa) ¢ MEXTYHAPOHO: (bHHchnpaHe H TaKWBa
¢unancupanu or MOH, 0T KOMTO OTIIMYaBaM y4acTHETO U KATO EKCIIEPT B npoext 1o VII -

Pamxosa nporpama ,,Pellpo®@opce®.



TlIpe/CTaBeHnsT ‘aBTopeQ)épaT CHABPKA ’ZLOCTaT*Lqu _\’HH(i)bpMaHHﬂ 32 U3MON3BAHHTE

- METO/TH, pe3yJTaTHTe, npoﬁsmriamme OT TSIX M3BOH M MOJKE /12 Ob/le ajieH 3a Ievar.
HaHOCTHaTa ‘I/I3(}JICLIOB‘aTeJICKa JEHHOCT M KapHepHOTO pasBﬁTne, XapakTepu3upar JoL.

n-p Enena KysMunnuna KucTaHoBa KaTo H3THKHAT Y9Y€H W BUCOKO KBATHDHUIMpAH cneunaﬁHCT

B-00J1acTTa Ha PENPORYKIUATA Ha CEIICKOCTONMAHCKUTE )KUBOTHH.

II.  Crpykrypa Ha nncepﬁunoﬂnnﬁ TPYA _

- JlucepTalHOHHUAT TPy € HalucaH Ha 216 crpaHI/iuH " 6H6Jmorpa(bn§1'c$ﬂ£px<ama 447
J'II/ITepaTypHI/I W3TOYHUIIM, OT KOUTO 4426p Ha JJATHHHULA. l[ncepTauHﬂTa e mnocrpnpaHa ¢ 43 ¢urypu
B T.4. MHO)KCCTBO CXEMH ¥ CHUMKOB MaTepual, KakTo ¥ 39 TaGymi.

pr;:(m CBIbpIKa BB3IPHETHTE Pa3ieid, KOUTO MOTar 1a 6b1aT OIIHCAHH KAKTO clienBa: YBOX
U nnTépaTypeH npernex — 43cTp., Hen, MaTepuan H MeToxH — 20CTp. pesylTaTd W oOCHKIaHe —
63ctp., HACOKH ¥ IepCTIEKTHBH 32 U3NMTBAHE Ha HATYpaTHA OMON00aBKY, U3BOH U IIPEIIOPHKU —
6c1:p TaKa aHanmnpaHmn obeM | CIpyKTypa Ha uncepTaunonﬂm TPyl MU JJaBaT OCHOBAHUE Ja

TBBPISL, qe C'I:H.II/ITG IIOKpI/IBaT HGO6XO,I[I/IMI/ITG W3HCKBaHMUs X KpUTEpUH 3a HEroBOTO HU3TOTBSIHE.

L. AxTyanHocT Ha npoﬁ.ﬂeMa :

IlpuiaraneTo Ha HOBU CTPATErHy ¥ HHCTPYMEHTH B opraﬁnsau_ngTa n’_yﬁpameHHéTd Ha
pa3BBAHUS ‘npouec TIOBEZiE /10 CHINECTBEHH IIpOMeHH B penﬁoﬁyKTnBﬁﬁTe Cl"IOCOﬁHOCTI/I Ha
UHJUBUATE. ECTpanHHsIT umcm Ha )KeHCKUTE )KUBOTHH H ceKcyanHaTa aKTHBHOCT Ha MBXKHTE
ce KOHTpOJIHpAT OT T'OHAIOTPONHHUTE XOpMOHI/I (FSH (bonmcynocmMyanam XOPMOH b LH—
JIyTeHU3UPALl XOPMOH), KOUTO OT CBOS CTpaHa OTIPEIeNAT HaBaIa Ha CTEPOH/THUTE XOPMOHH.
'YcraHoBeHO . €, 4e. CBIIUTe Ce XapaKTepusHpaT ChC c'pemia JIO BHCOKa HACHEIIEMOCT
(aHZIPOCTeHOH U (1)ep0MOHI/ITe h? = 0,55).
| Tonsma 4acT OT TeHeTHIHOTO BapHpaHe IO OTHOIICHHE Ha OBYJALHATA, 6pos Ha
eM6pH0HHTe H pofieHuTe 6_03a14Hmm ce ompezens OT JICACTBHETO Ha TEHHUTE Ha Maiikara ¢
M3KJTIOYEHHE Ha TUIONOBATOCTTA, KB/IETO H 32 /IBaTa 1014 xepeTa6nnnTeTa € B HUCKHU T'paHHIH.
Bucokusr Koe(bHuHeHT Ha HacJeseMocCT 3a 6pos Ha osynnpanme ;InneKneTKH (h2 0,45) naBa
HaZIex/Ia 3a IIO-e(beKTI/IBHaTa cenekuuaTa.  BesmHoCT pa3BI/ITI/IeTO Ha naHeJIa OT FeHeTHIHH
MapKepd TOKpHUBAIIM IeIHMAT TEHOM, ﬁo3BonﬂBa CHCTEMAaTHYHO na 61:;(311 yCTquBeHI/I u
KaprorpadupaHu ‘I/IHI_II/IBI/II_IyaJ'IHI/ITe JOKYCH 33 HKOHOMHYECKH Baxmﬁré KOJINYECTBEHH
OpH3HAIH. » | v |

HacTprBaseTo Ha myOepTeTa, KOHTO ce MarudecTHpa ¢ m:pmm ecTpyc, € nocnez:Ha (basa

OT eIMH KOMIIJIEKCEH MpOoLeC Ha CHE3psSBaHC Ha B3alMOBpB3KaTa XI/II'IOTaJIaMYC - xnno@naa -



stitarmy. Y CTAHOBEHO €, ue Bsspacna 32 HaCTHIBAHE Ha'ny6epTera Bapupa B fBT,p)ie mﬁpom
rpaHuIy ¥ 3BHCH KAKTO OT FeHETUYHM, Taka U OT cpezxoi;me (haxTOpH, OCHOBEH OT KOUTO €
"xpaﬁeHero.- XpaHeHeTo Ha CBHHETE € (akTop, KOHTO OKa3Ba JUPEKTHO BIUSHUE BBHPXY
peripo,uyKTHBHme UM cr0co6HocTH. ONTUMATHOTO ChYeTaBaHe B KOMOuHVpaHuTe Qypaxu Ha
HEOOXOAUMUTE XPaHUTEITHH BeIiecTBa OKa3Ba ):II/IpeKTH_(‘)‘ BIUSHUE BBHPXY IPOTUYAHETO Ha
du3HONOrMHUTE TIPOTIECH B OPraHU3Ma, BKITIOYUTENHO U Ha Tezﬁ, UMaIy oTHomeﬁne KBM
peIIpOILYKTI/IBHaTa cHCTeMa — IPOU3BOACTBOTO Ha rona,uorpdnﬁn XOPMOHHY, ‘-npomaneTo Ha
eCTpaHHﬁTe_ IUKIY, [OJNyYaBaHe Ha aMeTH C Br_lcoxa onJionHTenHa":cnoco6H0cT U T.H
| YeuweHoTo . npuemane Ha eaéprﬁﬂ (3,5 — 4 xr. dypax Ha JIEH) _1'_1.pé3_' I_Iepno,_ua npenu
3AIION/aHeTO (NBIUNHT), WK IIpe3 IIHPBUS [EH OT eCTPyCa MOXKe na IOBUIIIY CTETIEHTa Ha
OBYINIAI¥s, a ¢ TOBA U IOTEHIHAIHATA IIIOJOBUTOCT. ' '
‘B sakiiodene M3NUTBAaNE BIMAHUETO HA Pa3IUYHU 610 ):{0’6a131<14 B T.4. PaCTUTEIHU U
’KUBOTUHCKU EKCTPAKTH BI;pr, reHeTUYHaTa EKCIIPeCHs 3a CTONAHCKU BaXKHM IPUBHAIM ca
0GEeKT Ha MHOXKECTBO IPOyYBaHMsA, KOMTO ca M INe MPOXBIDKAT Aa OBral aKTyauHyu 3a

ONTUMU3UPAHE TPOAYKTUBHOCTTA Ha CEICKOCTONAHCKHTE KUBOTHH.

IV. JlarepaTypHa 0CBEAOMEHOCT H T€OPETHIHA NOATOTOBKA ﬁa Kauz(u):léTa
JluTepaTypHuAT Ipernen TIpe ICTaBIIsIBa peTp'oéneKuH;I ‘3a'I/I3II(_)J13B'a_HCTOI Ha Pa3IdIHHU
GHOAKTUBHH BEIIECTBA M HATYDAIHU JOGABKH BHPXY peIIpo,_Zl..}I’KTI/II;HI/ITGV_CHOCGGHOCTH Ha
M3IIUTBAHATE XUBOTHU. IIpe/icTABCHMST Ipervie Ha TUTepaTypaTa e.'JIOCTaT’b"I_e.H o obeM -
34cTp. KaTo HAIBIHO VOTpasﬂBa' BBH3MOXKHOCTHUTE 33 OIpe/eNsiHe Bﬁa,ueﬁcrﬁnem-' Ha Pa3JId4HU
n06apka 1 durorenHy KomndHeHm BHPXY penpo,uyKTHBHaTa cﬁCTéMa' Ha naﬁoparbpﬁn u
CEJICKOCTOI aHCKY JKMBOTHL. SRR | '
~ O6006menu ca peauna u3CIEABAHY 1 BEPOATHHS MEXaHU3bM Ha JEHCTBHE CBBP3aHH C:
1. HaiypanHH }:io6aBi<n: Crupymura (Arthrospira platensis), Bemoxep6 T (Tribulus
vterrestris), XomoreHar OT ThpTHeBY JapB, Aydeprus (AyuFertin), [Iposut E 10%
cynep u OperoHus | | ' | ’
2. BroaxkTuBHA CyGeTaHIMM: TTOMAGBEHOH, MaCTHY KICEIUHY, BUTAMUHH, 'MUHEpaHH
,.BGIIIGCTBa, MaKpo ¥ MUKPOEIIEMEHTH. | | _ ' |
[IpeCTaBEHUAT CPABHUTENEH aHAU3 Ha U3CIEABAHUTE HATypaIHU sz_GaBKn, KaKTO U
nontaﬁmTo, ¥ CHHEPTeTHYHO BE3JCHCTBUE HA. OUOTOTYHO .é,K_TI/IBIfI_I/I' ;cy6éTaHunn JaBat
| BEIMONHOCT 32 npeABapuTelHa ONEHKA HA OYaKBaHWTe pesynrard. ChIiuTe MPEACTABIBAT
06001IeHrEe Ha NUTUPAHUTE JIUTEPATYypPHH U3TOUHHUIIH, KOefo uMa ;‘ﬁOHoxcmeneH edext 32

V3sCHSIBaHE Ha He0OXOMMMOCTTa OT IPOBEXKIAHE Ha IPENBUICHHATE U3CIICBAHIL.



‘V. L IIe.]] n MeTo/ M IeH nozxxon :

I_IeJITa ¢ HACOUCHA KBM HpOY‘lBaHI/ISI 33 KOMILIGKCHA OIEHKA HA HAKOW HYTPHICHHH
(baKTopn BBPXY PENpOIyKTHBHATA CHCTEMa HA MBXKH ¥ XKCHCKH MHMMBHIW. JleTaiiigo ca
TIOCOYCHH - C KaKbB XXHMBOTHH Ca IPOBC/ICHH usciaensanusra. [IpeicraBenuTe. XHIIOTE3H Ca
nocnymnnn 3a (bopmynnpaﬂe Ha W3CIE/I0BATEIICKHATE 3a11at11/1 B T031/I cnytlan HaMI/IpaM e
MACTOTO Ha XUIOTE3UTE HE Tpﬂ6Ba ia 61 OTpassABaHoO B ueJITa Ha npquBaHeTo

MCTOI[I/I‘-ICCKaTa IOCTAHOBKA HA IPOBE/ICHATE ONMTH € npaBmIHa u Hacoqua KBM
pelasane Ha IOCTABCHATA [ B npquBaHeTo. O6cM1>T Ha npOBe;::eHHTe U3CIE/[BaHNA [I0Ka3Ba
3gauYuMa u3cieoBaTecKa AeHHOCT, BKmquama 10 eKcnepHMéHTa c‘-'199 >1§ch1<-’1«1 7 9 MBXKH
JKUBOTHI, oT KOUTO 75 71a00paTOpH MUIIKH, & OCTAHAIIUTE. cé _ceﬁc-KOCTorichm KUBOTHL.
H3nonsBanute MeToAU 3a OLICHKA Ha e(exTa OT HBHHTBé,HHTe 6n0aKmBHn JT00aBKK BKJIIOYBA
pa3Hoo6pa3HH XHCTOJIOTUHU METOJIH, oueHKa HUBATA HA onpeneneﬂn XOpMOHI/I PCR-ananu3y,
cneKTpO(bOTOMeTme ynTpaCOHorpa(bux W CTATHCTHYCCKM aHATH3H. Jletaitnso e mpepcTaBeH
BCCKH €/IMH EKCIEPUMEHT, IIOCOUCHH Ca KOHTPOJMPAHUTE npn3Haun u MeTo,zmTe 3a
CTATHCTHYCCKH aHaIM3¥. BCHUKO ToBa mokassa BB3MOXKHOCTHTE Ha aBTOpa 32 BOJCHS Ha
3abJI009CHH H3CIC/IBAHUS U WHTSPIpETAIlI Ha pesynram oT 6noxmmtnm u reHequeH
xapaKTep | “ |

HpOBCI[CHI/ITe Haquo CTOIAHCKH OIUTHU U na60paTopHH aHaJm3H cac JIOCTaT‘BT-IeH Opoit
KMBOTHH W 00XBallaT OCHOBHHTE PENPOIYKTHBHU HpI/I3HaIII/I I(OCTO e npe;mocraBKa 3a

IlpCI[CTaBSIHC Ha H&,I[C)KI[HI/I ¥ JTOCTOBEPHH pe3yJITaTI/I

VI.  3naumMocT M yOeAMTETHOCT Ha nonyqeﬂufe pesynfram, uHTépnpefaunu "
. M3BOIM '

- WsnutBameto Ha pa3snuyHU OHOAKTHBHU KOMIIOHEHTH I BIIMSHUETO KM  BBPXY
PeIIpO/IyKTHBHATA CHCTEMA TIPY Pa3/IHTHY BAIOBE HKHUBOTHH Ca OCKB/IHI F IPOBOKHPAT HHTEpeC
3a IPOBEXK/IAHE HA Te3H Hpoy‘-IBaHI/Iﬂ I/I3CJICIIBaHI/ITe 1106a31<n MaT aHTI/IOI(CI/II[aHTHI/I cBoliCTBa,
aHTI/I6aKTepI/IaJICH edexr, CTHMYJHpAT HMYHHTCTa, KOETO. rn o6e1mH;1Ba B’bIIpeKI/I pasnanHﬂT
¥IM ITIPOM3XOI. o | |

WaTepnperaiyiara = Ha ‘ pesylTaTHTe € TpaBjuBd U 'ﬂOCibBépHO-_ oTpassBa
3KOHOMEPHOCTHTE XaPaKTepH3UPAITH TPOU3THYAINKTE OT Hesl H3BOMH. Hpoﬁe,ueﬂme aHaIU3U
u yCTaHOBeHI/ITé 0T TAX pe3yJTaTh noxa:iBaT BTQ3M0>1<HOCTI(IIe 3a n0n06pﬂBaH¢, étl)e;KTHBHOCTTa
Ha‘ PEeTPOyKTHBHATA CHCTEMa [IABHO NPH )I(CHC‘I(I/IV )I(I/IBQTHI/i u 1o U3BECTHA CTCICH K 34

MBKKUATE WHIHIBY .



O6o6meHHe Ha MOJYYCHHATEe DPE3YNTaTH | 6u - mormo 1A TOKaxe n;IJiOCTHI/I;[ oGeM U
XapakTepa - Ha npOBez[eHOTo U3CeBaHe. HpenoquBaM Ha aBTOpa Ja ce C’BcpeILOTO‘{[/I B
'reHeTHqHHTe M3CNIe[BaHMs KaTo HAacOYH CBOUTE yCHIHA U B’bpxy zlpym T€HH CBBP3aHHU C
‘ penpO,Z[YKTI/IBHI/ITe cnoco6Hocm Ha JABOTHHCKATE OPTaHH3MH.

V3BoamTe 0Tpa3>IBaT TOYHO [OJIyYCHUTE pe3ynTaT. B ToBa OTHOIIEHKE OOIHTE H3BOIN
ca omucarenty. M3Bonure XapaxTepushparin aneﬁCTBneTQ }ia H?;cﬂez[BaHﬁTe 706aBKH ¥
¢dbuTOreHHH KOMIIOHCHTH Ca IPeJICTaBeHH B CHOTBETCTBHE C nbcTaBéHnTe 3aJ1auH, KOHTO [0 MOe
MHEHHE Ca YCIENIHO pa3paboOTeHH. Cpumre naBat OCHOBaHHe Ha aB"ropar _m_ 'H_émpaBI/I LEHHH

IIPeNoPBKY ¢ GyHIaMEHTATIECH U IPUIOKEH XapaKTep.

- VII.  IIpuHocH Ha AucepTANHOHHUS TPy
AHanu3bT Ha PE3yNTATUTE, KaKTO M MPOM3THYALINATE OT TIX M3BOAM M HPEHOPHKH MH

71aBaT OCHOBaHHKE 13 GOPMyJIEPaM CIIEIHATE IPHHOCH:

OpuzuHAIHU RPUHOCU
1. . CBpp3aHH C BB3ICHCTBAETO HA HM3CICIBAHHTE 6140,11063131(1/1 ¢ (UTOreHHH
KOMHOHGH’I‘I/I BEPXY peHI)OJIYKTI/IBHa CHCTEMA Ha JXCHCKH M MBXKH HHAWBU/IH. :
o  JloxasaHu ca IPOMEHH B HHBATa HA CTEPOMIHHTE XOpMOHI/I B )KeHcmﬂ opraHn%M
IpH pa3JIi4YHA BHIOBE XHUBOTHH CJIE/ MOJXPAaHBAHE CBC Cnnpyn_u_Ha-, XOMOI‘eHa’I,O'T__ ThPTEEBH
napBu 1 AyepTHH. ' ' | '

. XOpMOHATHHTE IIPOMEHH B Pe3yNTaT Ha no;xkpaHBaHe_c‘mé-‘Canyni;Ha, KopenﬁpaT c
npOMeHi/ITe Ha MeTa6onﬁTHHTé xdpMOHH (rpenuH), : cTnmyﬂHpQT > (bonnkyﬂoraﬂesaTa,
y3pABaHETO Ha FaMGTI/ITe u paxcz:aHeTo Ha 3paB0O IOTOMCTBO. ) V

e HpnnaraHeTo Ha qu)epTHH OT 21-us AeH ciel OTeNBaHETO yBequaBa c 40.5%
YecToTara Ha. 6peMeHHOCT Ha OMBOJMIM, KaKTO U paxc,uaHeTo Ha YeTUPH MajlayeTa B PAMKHTE
Ha e/:[Ha TOJIHA Ce] 0TenBaHe cnp;IMo eITHO Majiaye B KOHTPOJIHATA TPYyHa. |

o Tlpn 3aifKHHH, nonxpaHeHH CBC CnnpynnHa 151 Tpn6eCTaH OI.IeJUIBaT HO—I‘OJI}IM Opoit
HPUILIOAY Ha 14-5 geH cien paXaHEeTO, KaTo )KI/IBOTQ HM Terlio Ha 20-1 JIeH € C Haj 20% no-
BHCOKO B CpaBHeHI/Ie c KOHTpOJ‘IHI/ITe ’KHBOTHH. L ‘

"o TlonydeHm ca moKasaTelcTBa 3a nozxo6peHa cnepMaToreHeaa npn Hepesn cien
TOIXPAHBAHE CHC CnnpmeHa "

2. I/IBCJIG,IIBaHI/IH Ha eexTuTe OT W3IONI3BaHE ‘Ha HaTypaJIHHTe no0aBkH Bpry

MHUTOXOHIPHUTE B peﬂp_OI[yKTI/IBHaTa ThKaH A IraMeTUTE:



. Joxkazano e, 4e HO,Zi)(paHBaHeTO ChC Cnnpynnfla in ViVé'yBennana aKTHBHOCTTavHa
nutoxpom C oxcmlasa"ra KaTo HapacTea 6post OBmepanme OOLIUTH CIIEN CYIIepOBY.IAIHS.

: '_o . Upes onBersBaHe C OPHIMAHT KPE3WIT 6J1y u MI/ITOXOH)IpI/IaJIHa 605 JC9 Gsixa JIOKa3aHH
TTO~TOIAMO ‘pasBuTHE HA OOLUTHTE, W HATMYMETO B TAX HA NO-100pe GyHKIMOHMpaI
MI/ITOXOHleI/IaJ'IeH amapar 3a CBHHE, IOIYYaBaIH CompynuHa B Ieproja Ha IOJOBOTO
cxspaBaHe o “ ‘ o |

- Honyqenu ca noxasarencrsa, de 6po;rr KOS MTI[HK u eKcnpecmrra Ha HpOTeHH
- MTNDI B opapuansure KIETKH Ce yBeJIMYaBaT 0] Bb3ICHCTBHE Ha GHOI06ABKA ¢ apTUIIOK,
GoraT Ha moJIuGEHOH. e

e VpenmueHarta (YHKIMOHATHOCT - Ha MHTOXOHIPHATIHUSL _amapar B oonn'm'ré 7§
KyMyJIyCHUTE KJICTKH BOJH 0 yCIelHa cyneposynauna Ha XHBOTﬁHTe nonyanann apTHUILIOK.

e . ExcnepuMenTanHara paboTa in vitro noxasa qe TpeTHpa.HeTo € eKCTPAKT OT Kopa Ha
Alcus incana, CBABPXKALY NPEIUCTEH nonmbeHon OPeTOHMH C BMCOKA aHTHOKCHIAHTHA
‘aKTHBHOCT, BOJH 110 110~ roJIAM Opoit xonus MTI[HK TpY MHIIHTE eMGPHOHATHY GHOpodIacTy.
ABTOpCKOTO IPaBO 3AUIUTEHO ¥ C marent Nol5451: Remedy for increasing mitochondrial DNA
in mammalian cells. | |

e lloxyuenn ca J0Ka3aTesICTBa 3a yBeIMYaBaHe U nonmpxcaﬂe Ha MHTOXOanHanHaTa
aKTHBHOCT IIpU in vitro csxpaH;IBaHe Ha CIIEpPMAaTO30MIM OT K04 npn 5°C c ,quaBKa HaA OpeFOHI/IH
KBM pa3pe111/1TeJ1;1 '

‘e Upes HUTPOOIY TETPa30IMeB TECT € JOKa3aHO no—no6po (byHKumanaHe Ha
MHTOXGannHTe W TIOJUTHPIKAHETO Ha 110-100Bp OKCI/IJIOpelIYKIII/IQHeH;ﬁaJ}{aHC B MBKKH TaMeTH
Ha Hepe:m cren nonxpaHBaHe cbe CrupyimHa, ' o '

3. IIpunocu CB’LpSaHI/I c HyTpHreHOMHH;I edexT Ha HarypaanTe J00aBKuU:

'0_ YCTaHOBCHO Ge, de MOJIXPAHBAHE ¢ nmo6askure CrmpymuHa, BemoXep6T w
XOMOFeHaT’I:T OT TBPTEEBH JIaan NPOMEHS . HEMOCPE/ICTBEHO = €KCTIPECHSATa HA  OOLWT-
cneund)nqﬁme paCTe)KHI/I dbaxropu, KozmpaHn oT TCHH GDF9 u BMP15 B OOIUTUTE H
KyMyJlyCHHUTE KICTKH IPH 3aH 11 X CBUHE. HyTpnreHOMHmIT eq)elcr Ha Cnnpymma BXT uI'TJI
peduexTupa B 110-royisaM 6poii u mo- rOJIAM nnamenp Ha pacmmme (bonmcynn a IPOMEHHUTE B
CBOTHOLICHHUETO HA eKcnpecmrra Ha GDF9/ BMP15 pe(I)JIeKTHpa BBPXY 6p051 yspsnsanm OOITUTH.

. EKCIIepI/IMCHTaJ'IHO JOKa3aHa € HacleIseMOCT Ha npomeHeHaTa eKCIIpecHs. Ha TeH
BMP15 B oomutuTe npH BTOpO NOKOJICHHE 3aHIH, TOJTyaBaH 1106aBKHTe CnnpmeHa U
Tpubecran. _

e  VCTaHOBCHO €, Y€ 61/101106a131<a C apTHIIOK € BHCOKO. nonml)eﬂomio cwﬂ:pmaﬂﬁe

IPOMEHS eK’cnp'echjra Ha TeHHTE, KOAMpAIy eH3UMH, OTTOBOPHHE 3a MeTwmparero Ha JIHK, B



ooﬁnm_Te i KyMYJIyCHHTE KIETKH. ITomxpanBaneTo ‘np'e_nn cymepoByiamus ¢ ao6aska,
CHIBPXKAINA PUTOTCHHH KOMIIOHGHTI/I,’ B'om?l JIO TI0~-T'OJIIM 6p01>’1 CIIUTCHETHIHO 3peJTH OOLMTH.

J \ o B eKcnepnmeHT C KJIeTHYEH MO/Ie)I HA eMOPHUOHAHY MUTITH Qm6po6nacm € JIOKa3aHo,
e IIOJII/I(i)eHOJI’BT OpeFOHHH IIpCIII/ISBI/IKa IIPOMsHA B eKcnpecn;ITa Ha renmTe, Kopupamu JTHK-
MeTHHTpch@ep%n, natent N 15385: ,,Agent for decreasing activity of methyltransferase in

mammal cells®

Hpunocu ck UHOBAMUBEH XapaKmep _

Ho TeMara Ha AUCePTalMOHHNS TPY/| Ca IIOJIY‘ICHI/I 11Ba n1aTenTa. IHOBATHBHY Ca i BCHYKH
nmicnensanust ¢ A.platensis (ciimpynuna), T.terrestris, xomozenam oin muvpmeesu napeu,
ITIposumE10% Cynep u Ayghepmun u nonugperon opezouitﬂ om Kbpa Ha enma. v

IonyuenuTte pe3ynratu u v(bopMynnpaﬁHTe TIPHHOCH Ca OCHOBa 3a pa3pa60TBaHe Ha HOBH
TEXHOJOTHH 32 ONTHMUSHpaHS Ha CyIIEpOBYyJIaIMATa M 32 IOBHINABAHE HA PEIPOIYKTHBHUS

IIOTCHIII/IaJI Ha )I(I/IBOTHI/ITC

VIII. -Hyﬁ.umcaunomia AKTHBHOCT M ONECHKA Ha | Ka4YecTBOTO Ha HayYHHTE
nyﬁ.umcaunn . | .
TIpencraBenuTe KBM JIMCEPTAlOHHHU TPy 12 ny@mxannn ca npenBapnTenHo
peneH3upany, KaTo 0T6en;13BaM, 9e CBHIIUTE ca Hy6HHKYBaHH B pe(bepupann cm_chaHn;{, acelleM
OT TAX Ca crmcaHus OT wbpsus Keaprwi — Q1. Tosa Mu N1aBa ocHOBaHWe /12 He H3BbPIIBAM

IIOBTOPHO PELEH3UpaHe Ha IPUJIOKEHATE HAYYHY TPy IOBE.

IX Kpurnynn Genexxn, BbIPOCH M HPeNoOpbLKH K’bM Kaﬁuﬁnam
' Tlo3BosisiBaM cu Jja OTIIpaBs KbM aBTOpa cnéanTe npenopzr,m:
L HOTB’BpI[I/ITeJ'IHI/I}IT Xapakrep Ha HJKOM OT IIPUHOCHTE € no,queneH OT HUTUPAHUTE
N  JTepaTypHE M3TOYHUIY, TIOCOYEHH B TSX.
2 HpeIlCTaBCHI/DIT B npnnomeHHeTo CHCTAB HA HSKOH or OMo00aBKUTE Ha PYCKH U

aHFJII/II/ICKI/I €3HUK € HCO6XOIII/IMO Jace IIpClIJIO)KI/I B HpCBOII Ha 61,J1rapc1<p1

SAKJIIOYEHUE: |

'Bb3 0CHOBA Ha npnnomeHnTe, ot gom. 1-p Kucranosa, pa3m>1i{Hr1' Mé’IfO.lII/I.Ha W3CIIe IBaHE,
IPABHJIHO K3BEJICHATE CKCIIEPUMEHTH, HAIPABEHUTE o6o6méHw{_ W H3BOMW CYMTaM, - 4e
IpeJCTaBSHUST JMCePTAMOHEH TPy OTTOBaps Ha HSHCKBaIIH}I'Ta Ha 3PACPb HpaBHHﬁHKa 3a

yCIOBHATA H. pPelia 34 IIpI/IIl06I/IBaHC Ha Hay4YHH CTCIICHU MK 3a 3acMaHC Ha aKaJCMH1HH



_‘ JUIBKHOCTH B Tpakuiicku YHnﬁepcheT — Crapa 3aropa, ico_eTo MU z{aBé'OCHOBaHHe JaT0 OIleHs
NOJIOKHUTEJIHO. B

: Bos. OCHOBA Ha FOPEM3JIOKEHOTO IpeiiaraM Ja ce Mpuchau Ha moueHT a-p Enena
Kysmunnana Kucranopa nayunara crenes “JOKTOP HA HAYKHUTE” B o6nacT Ha Buciie
o0pazoBanue 6. ArpapHu HayK¥ U BETCPUHAPHA M€ JAIHE, anQ)echHaﬁHO HanpagsieHue 6.4.
Bereputapna MeTUIIUHA, HAYYHA CIIEUATHOCT ,,AKymeprBo u mHéKOﬂOrﬁg Ha KUBOTHUTE U

GosiecTr Ha HOBOPOJECHUTE XKUBOTHH

Tara: 14.07.2022 rommma

M3r OTBII PEL[EH3HATA:

npod. A AnocTos AnocTo/ioB



TPAKUVICKV YHUBEPCUTET )

. Cmapa 3azopa !
Bem.epunapuo Meguuuncku
o akyamem .
: ' S Bx. ke ey
ma:
REVIEW &

Concernlng DSc thesis for awardlng the scientific degree "Doctor of Smences in the scientific
- area 6.0 “Agrarian sciences and Veterinary medlclne professional direction 6.4 “Veterinary

medicine”, scientific specialty "Obstetrics and gynecology of animals and d1seases of newborn
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Reviewer:. Professor Apostoi Petrov Apostolov, DSc frorn the Agr’icultural Institute-
- Shumen, appointed as a member of scientific jury by Order ‘No1850"/ 15. 0_67. _20.221" on the base
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of the Regulations of it application in Trakia University and on the Decision of the Faculty

board of the Faculty of Veterinary Medicine No28/14.06.2022.

I; Information about the eareer development of the candidate

Associate professor Elena Kuzminichna Kistanova‘e‘ompleted the high[education in
-Penza State Pedagogical Institute, Russia in 1980. In 1985 she obtained the educational and
scientific degree "Candidate of Biological Sciences"(Doctor),"approved.by_ ._Bulgarian Board of
Higher Commission of Attestation No. 1949 of 13.05.1993. Dr - EKistanova has been
conducting research - on the reproduct1on of livestock anlmals s1nce 1989 up to now
successwely in the Institute of Animal Scrences Kostlnbrod and in the IBIR BAS as in 2009
acquired the academic position "Assoc1ate Professor" in the s01ent1fic spe01alty "Breedrng of
| -agr1cu1tural animals, brology and blotechnology of reproductlon” code 04.02.01, in IBIR-BAS.

She held managenal positions as an expert in the international cooperatlon department and in

e 2011 2014 as a deputy director of IBIR-BAS.

Her general publication activity includes over 110 pubhcatrons (of which 12 related to
the dissertation) and 70 abstracts with more than 200 citations. She has 1mplemented ‘more
than 20 scientific pro;ects (of which 6 related to the dlssertatlon toplc) wnh international
funding as well as with funding of the Ministry of Educatlon and Scrence of Bulgarla of which
I distinguish her participation as an expert in a pro;ect under the VII Framework program
"ReProForce". e '

The submitted self—abstract contains sufficient 1nformatlon about the used methods

results and the conclusions derived from them and can be given for printing.



The overall research activity and career development characterize Associate professor

Elena Kuzminichna Kistanova,' PhD as an outstanding scientist and highly qualified specialist

~ inthe field of reproduction of livestock animals.

I_I‘. - Structure of the DSc thesis

The presented thesis is written on 216 pages as 1ncludes 447 b1b11ographlcal sources, of
which 442 are in Latin. The dissertation is illustrated by 43 ﬁgures 1nclud1ng graphs, schemes
and photos as well as by 39 tables. The thesis contents typ1cal sectlons as follow introduction
and 11terature review - 43 pages, obJectlves material and methods - 20 pages results ‘and

’d1scuss1on - 63 pages, directions and perspectlves of research on the natural b1oact1ves
conclus1ons and recommendations - 6 pages. The analys1ng the Volume and structure of the
thesis give me base to make a statement. that the presented dissertation paper covers all

requirements and criterions for its development.

III‘.‘ Relevance of the problem

~The appllcation of new strategies and tools for the or;ganiz‘ation and management of the
| breeding process led to significant changes in the reproductiye abilit.ies of individuals. The |
estrous cycle of female animals and the sexual act1v1ty of males are controlled by gonadotroplc
hormones (FSH -follicle-stimulating hormone and LH- lute1n121ng hormone) wh1ch in turn
determ1ne the levels of steroid hormones. It was found that the hormones level trait is |
’ character1zed from medium to high heritability (androstenone and pheromones h7' ~ 0. 55).

Much of the genetic variation in ovulation, number of embryos and ‘number of
offspring are det‘ rmined by the action of the mother's genes except. for fecundlty, where
heritability is lowrfor both sexes. The h1gh coefficient of her1tab111ty for the number of ovulated
eggs (h2 = 0. 45) g1ves hope for more effective selection. In fact, the development ofa genome-

- wide panel of genet1c markers allows the systemanc 1dent1ﬁcat1on and mappmg of 1nd1v1dua1
loci for economically important quantitative traits.

The onsel of puberty, Whlch manifests itself with the first estrus, is the last phase of a
complex process‘of maturation of the hypothalamus-pltultary ovary relatlonshlp The age of
puberty onset has been found to vary W1dely and is dependent on. both genet1c and
env1ronmenta1 factors, the main of Wh1ch is nutrltlon Feed1ng pigsisa factor that has a direct
impact on their reproductive abilities. The optimal comb1nat1on of the necessary nutrlents in
compound feeds has a direct impact on the physiological processes 1n the body, 1nclud1ng those
related to the reproductive system - the production of gonadotroplc hormones, the estrous

cycles duration; yobtaining gametes with high fertility, etc. Increased energy intake (3.5-4 kg of



feed per day) during the pre- ~fertilization period (ﬂush1ng) or dur1ng the first day of estrus can
increase the ovulat1on rate and thus the potent1al fertility. '

In conclus1on testlng the influence of various organic addltlves 1nclud1ng plant and

" animal or1g1n on the genetic expressron of the economlcally important traits is the subject of

. numerous studies that are and will contrnue to be relevant for optlmrzmg the product1v1ty of

farm an1ma1s

Iv. therary awareness and theoretical knowledge of the candldate B .

-The literature review of the thesis is a retrospectron of the use of varrous broactrve
substances and natural supplements for strmulatlon of the reproductlve performance of
1nvest1gated animals. The presented literature review is sufﬁclent in Volume 34 pages as fully
reﬂect1ng the poss1b1l1t1es to determine. the impact of - VaI’IOUS addltlves and phytogemc
components on the reproduct1ve system of laboratory and farm animals.

There are summarlzed a number of studies and the likely mechamsm of action related
to: ' ' '

| 1 Natural supplements Spirulina (Arthrosplra platen51s) Vemoherb T (Trlbulus
terrestr1s) drone brood homogenate, AyuFertin, Provit E 10% Super and Oregomn
2 Broact1ve substances: polyphenols, - fatty acids, vrtar_mns, mrnera_ls, macro and
microelements. | | R | _

The presented comparative analysis of the investigated_natural' supplements, as well as
the complementary and - synergistic effect of biologically act_ive : substances, “enables a
preliminary assessment of the expected results The surnmary of the cited literary sources at
the end of this sect1on is very 1mportant for clar1fy1ng the relevance and need to conduct the

planned research ‘
V. Ob]ectlve and methodlcal approach o »

The marn‘ goal of the study is a complex evaluatlon of some nutrlgenomrc factors
influence on the reproduct1ve system of male and female 1nd1v1duals There is specified in
‘detail, which animal's species the research was conducted with. The'presented hypotheses
allowed formulating the research tasks. In this case, I find that the'_'hypothes_es should not be
reflected in the purpose of the study. | _ _ _ | ' '_ R

The methodological design of the conducted experimehfsiizis' vcorre;cvt and aimed at
achieving the goal set of the study. The volume of research carri_ed'-outv'Shows a significant

research activity, including 10 experiments with 1 99 female and 9 male animals, of which 75

3



were lahoratory mice andb the others were livestock animals' The methods used for the
estimation of the b1oact1ve supplements effect include various h1stolog1cal methods, evaluation
of the hormones levels, PCR-analyses, spectrophotometry, ultrasonography and statistical
analyses. Each experlment has been presented in detail, the 1nvest1gated parameters and
methods for statistical analyzes are indicated. All this shows the author's ability to conduct in-
depth research and interpret the obtained biochemical and‘.g‘enetic' results. The conducted
scientlﬁc4app1ied experiments and laboratory analyzes have a Sufﬁcient ‘numh_er of animals and
cover‘ the main reproductive traits, which is a prerequisite for presenting reliable and credible

results.

VL Significance and persuasiveness of the obtained results, 'interpretations .and
conclusions . | |
 The data about testing of different bioactive components. and their influence on the
reproductwe system in different species of animals are scarce in the literature that provokes
interest in conducting these studies. The stud1ed supplements have antioxidant properties,
exhibit an antibacterial effect and stimulate immunity, which unites them despite their different
origins. | | | . , o
The interpretation of the results is truthful and faithfully_ reflects th_e relationship
between parameters as well as the conclusions derived from it. The completed analyzes and the
established results 'clearly show the possibilities for improving th'e' reproducti{le system
efficiency, mainly in female ammals and to some extent also for male 1nd1v1duals
A summary of the obtained results could show the overall volume and nature of the
research conducted I recommend the author to enlarge the genetic research by focusmg his
efforts on other genes related to the reproductive abilities of mammal animals.
| . The conclus1ons accurately reflect the obtained results. In this regard, the general
conclus10ns are descrlptlve The conclusions charactenzlng the 1mpact of the 1nvest1gated
additives and phytogenlc components have presented in accordance with the set tasks ‘which,
in my opinion, have been successfully developed. They give the author a base to make the

valuable recommendatrons ofa fundamental and applied nature.

'VII. Contributions of the DSc thesis

The analysis of the results, as well as the resultlng conclusrons and recommendatrons
give me a base to formulate the following contributions: '

Original contributions



1. Related to the 1mpact of the studied blosupplements Wlth phytogemc components on
the reproductlve system of female and male 1nd1v1duals
e Changes in the levels of steroid hormones in the female organism have been proven in
' varrous spec1es of animals after feedrng with Spirulina, drone brood homogenate and Aufertin.
. Hormonal changes as a- result of Spirulina feeding correlate with changes in metabolic
hormones (ghrehn) stlmulate folliculogenesis, gamete maturation, and the birth of healthy
offspring. _ ,

+ Administration of Aufertin from the 21st day after calvmg 1ncreased by 40.5% the
pregnancy rate of buffaloes as well as the birth of four calves within one year after calvmg
compared to one calve in the control group. _ _ _

« In rabbits fed with Spirulina and Tribestan(VemoHerbT), a greater number of offspring
survived on day 14 after birth, and their live weight on day‘ 20 was over 20% higher compared
to control animals.

. There is an evidence of improved spermatogenesis in boars after feedrng with
Spiruhna. | ’

2. Studies of the effects of using natural supplements on mitochondria in reproductive
tlssue and gametes: | , ' | | 5 »

. Sprrulma treatment in vivo has been shown to increase cytochrome C ox1dase activity
in ovary led to 1ncreas1ng the number of ovulated oocytes after superovulatron

« By staining with brilliant cresyl blue and the m1tochondr1al dye JC9, a greater number
of oocytes with developmental competence and the _pre_sence of a .better functioning
mitochondrial apparatus were demonstrated for pigs receiving Sp_irulina durmg the puberty.

 There was obtained evidence that mtDNA copy‘ number and MTND1' protein
expressiOn in ovarian cells increased under the inﬂuence of artichoke supplement rich in
polyphenols. | |

i The increased functionality of the mitochondrial apparatus in oocytes and cumulus
cells leads to successful superovulation in animals rece1v1ng artichoke. "

. Exper1mental work in vitro proved that treatment w1th Almzs zncana bark extract,
conta1n1ng pur1ﬁed polyphenol oregonin with high ant1ox1dant actlvrty, resulted in h1gher
mtDNA copy number in mouse embryonic fibroblasts. Copyright of these results also protected
by patent No15451: Remedy for increasing m1tochondr1al DNA in mammalian _cells.

_« There was obtained an evidence for increasing._and mai:nte_nance_'of_ mitochondrial
activity ‘during in vitro storage of ram spermatozoa at 5°C with the addition of oregonin to the

extender.



* A nitroblue tetrazolium test has proven better ifunctioning of mitochondria and :the

maintenénce of a better redox balance in male gametes of boars after feeding Spirulina.
3. Contributions related to the nutrigenomic effects of natural supplements:

. Feedlng with the supplements Spirulina, VemoHerbT and the drone brood homogenate
has found to d1rectly alter the expression of the oocyte-spemﬁc growth factors encoded by the
GDF9 and BMP15 genes in rabbit's and pig's oocytes and cumulus cells The nutr1genom1c
effect of Sp1rulrna, VHT and DBH reflected in a larger number and larger dlameter of growing
follicles as well as the changes of the expression ratio of GDF9/BMP15 reﬂected in the number
of maturmg oocytes. ' ' N

.« Heritability of the altered BMP15 gene eXpressron in the oocytes of the second
generatlon of rabbits that received the supplements Sp1ru11na and Trrbestan was experrmentally
proven. _ o '

* Rich-polyphenolic supplement artichoke has found to alter the expression of genes
- encoding enzymes responsible for DNA methylation in‘ oocytes and curnulus cells. Pre-

superovulation feeding with a Supplement containing phytogenio components results in a
h1gher number of ep1genetrcally mature oocytes. '

« In an experiment with a cell model of embryon1c mouse ﬁbroblasts there was proven
that the polyphenol oregonin caused a change in the express1on of genes encodmg DNA-
methyltransferases, patent No 15385: "Agent for decreasmg act1v1ty of methyltransferase in
mammalian cells". '

Innovattve contrzbutzons :

Two patents have been obtalned on the subject of the dlssertatlon work All the research

‘with 4. platensis (Spirulina), T.terrestris, drone brood homog_enate, ProvitE10% Super,
.Aufe‘r’tin and polyphenol oregonin from valder‘bark have been also innovative. The obtained
results .'a'nd’ formulated contributions are the basis for developing the new technologies to

optimize superovulation and to increase the reproductive potential of animals.

VIIL.  Publication actwlty and evaluation of the quallty of sclentlfic pubhcatlons
The 12 publlcatlons, submitted to the d1ssertat1on have been prev1ously peer—rev1ewed
noting that they were publlshed in peer-review Journals as -seven' of them,ar_e Journals from the

first quartile — Q1. This gives me a reason not to re-review the attachegl research papers.

IX.  Critical notes, questlons and recommendatlons to the candndate

1 would l1ke to make the followmg recommendat1ons to the author:



l The contr1butlons w1th afﬁrmatlve nature should be supported by the crted references
1ndlcated them. | ’ v
2 The composmon of some b1o supplements, presented i in the appendrx in Russian and

v Enghsh must be translated into Bulganan

CONCLUSIONS: ‘

Based on the applied various research methods, on the correctly performed experrments
and on the achieved generalizations and conclusions by Ass0c1ate_ professor Kistanova, PhD, I
consider that the presented DSc thesis complies the requirements of the Law on development
of academio staff in Repnblic of Bulgaria and the Regulations_ on the terms and conditions for
acquiting scientific degrees and for occupying academic positions at Trakia University - Stara
Zagora, which gives me a reason to estimate it POSITIVELY..

'Based on the above, I recommend awarding Associate Professor Elena Kuzminichna
Kistan_ova, PhD the svcientiﬁc degree "DOCTOR OF SCIENCES" in the field of higher
education 6. "Agrarian ScienCes and veterinary  medicine"”, professional direction 6.4.
"Veterinary medicine", scientific specialty "Ohstetrios and “gynec‘ology of animals and diseases

of newborn animals".

Date: 14.07.2022

Rev1ew prepared by
(Professor Apostol Apostolo DSc)



