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Biochemical Reasons for the Presence of the Limiting
Character of Thrheonine in Some Mammals and the

Absence of the Limiting Character of Threonine in Humans
By A.V. Malinovsky

Abstract- The same essential amino acids can be limiting for one kind of animals and cannot be
limiting for the others which have the same ration. In particular, threonine is a limiting amino acid
for pigs that are fed with grains but it is not limiting for human. As for lysine it is a limiting amino
acid for all kinds of animals.

In the present article the reasons for limiting character of threonine and the absence of
this character with reference to pigs and human are considered on the biochemical level.
Besides here the reasons for limiting character of one or another essential amino acid are
analysed, which is very important for making up ration.

Keywords: threonine, transamination, pigs, a human.
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Biochemical Reasons for the Presence of the
Limiting Character of Thrheonine in Some
Mammals and the Absence of the Limiting

Character of Threonine in Humans

BUOXNUMHNYECKHUE ITPUYMHBI HAJIMYNA JIMMUTHUPYIOLEI'O
XAPAKTEPA TPEOHMHA Y HEKOTOPBIX MJIEKOIIMTAIOIINX U
OTCYTCTBUA JIMMUTHUPYIOLIEI'O XAPAKTEPA TPEOHMHA VY YEJIOBEKA

A.V. Malinovsky

Abocmpakmuoiii- QIHM U Te Ke He3aMeHHMMble AMUHOKHCJIOTHI
MOryT ObITh JJUMUTHUPYIOIIMMHA AJI1 OTHUX BUI0B )KUBOTHBIX U
He OBbITb JUMMHTHPYOIIMMH JJ JAPYrMX IIpPH CXOJAHOM
paunone. Tak, TpeoHMH siBJAfeTCH  JIHMMHUTHPYHOIIEH
AMHHOKHCJIOTOM npua 3¢pHOBOM NMUTAHUHU IS CBHHeﬁ, HO He
AIBJIACTCHA JHMUTHpPYIOIeH s 4dejaoBeka. Ilpu 3TOM JM3uH
ABJACTCA JIl/lMl/lTI/Iplel[leﬁ AMHHOKH CJIOTOH AJisd BCeX BHAOB
JKMBOTHBIX. B cTaTtbe Ha OMOXHMHYECKOM YpoBHE IOKa3aHbI
NPUYMHBLI HAJTMYMS JUMHTHPYIOIIEr0 XapaKTrepa TPeOHHMHA H
OTCYTCTBHE JIMMHUTHPYKOIIEr0o XapakKTepa TpeoOHUHa Ha
npuMepe CBUHBM M Y€J0BE€KAa, a TaKiKe aHAJIUZHPYHTCH
NPUYUHBI JUMHTHPYIOLIEro0 XapakTepa TOH MWJIM HHOM
He3aMeHHUM O AMHWHOKHUCJIO0THI, YTO NPEeACTABJAET BAKHOCTH
AJIl COCTABJICHUSA PAllUOHOB.
KJIFOYEBKIE CJIOBA:
CBUHbU, HeEN06€EK.

Abstract- The same essential amino acids can be limiting for
one kind of animals and cannot be limiting for the others which
have the same ration. In particular, threonine is a limiting
amino acid for pigs that are fed with grains but it is not limiting
for human. As for lysine it is a limiting amino acid for all kinds
of animals.

In the present article the reasons for limiting
character of threonine and the absence of this character with
reference to pigs and human are considered on the
biochemical level. Besides here the reasons for limiting
character of one or another essential amino acid are analysed,
which is very important for making up ration.

Keywords: threonine, transamination, pigs, a human.
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3BECTHO, 4TO OEJOK CHHTE3MPYETCS M0 NPUHIUITY
«BCE-WJIM HHUYETO», T.€. NMPH OTCYTCTBHM B ITyJe
XOTsI OBl OJJHOM aMHHOKHCIIOTHI MOJICKYJa OejKa He
CHHTE3HUPYETCS. Taxas OTCYTCTBYIOIIAs
aMHHOKHCIJIOTA Ha3bIBaeTCcsd IUMUTHpYlomed Heobxoanmo

Author:  Special ~ design  technological —bureau  «Biophizpribor,
St.Petersburg brunch of the Federal State Unitary Enterprise
«Experimental-production workshops» of Federal Biomedical Agency<
37, Sabirovskaya str., St.Petersburg, RF, 197183.

e-mail: malinovskiy.andrey@yandex.ru

OTMETUTH, YTO B 3I0pPOBOM JXHWBOTHOM OpPTraHU3MEC
HPIMPITI/IpyIOLHeﬁ MOXET OBITh TOJIBKO HE3aMeHHMas
aMHHOKHCJIOTa, T.K. 3aMCHUMas B HO,[I06HOM cirygae

CHHTE3WpYeTCSI W JOCTaBIsieTcss B pubocomy, TIe
cobupaetcs Monekyna Oenka. [Ipu 3ToM BHIOBBIE pPa3THIUs
JKUBOTHBIX MOTYT BJIUATH Ha JIMMUTHPYIOIIMHA XapaKTep TOU
WM MHOM He3aMeHUMOM aMuHOKUCIOTEL. Tak, House et al.
[1] 3asBisAOT, YTO TPEOHUH- OOBIYHO BTOpAsl WM TPEThS
JUMHUTUPYIOIIAS aMUHOKHCJIOTa B MUTAHUU CBUHCH.
OCHOBAaHHOM Ha 3€PHOBOW W coeBoii muiie. OmHako Ooee
noiayBeka Haszan WHctutyT nutanma AMH CCCP mon
pykoBojacTBOoM akanemuka A.A. [TOKpOBCKOTO yCTaHOBHI,
YTO IS YEJOBEKa U3 8 HE3aMEHMMBIX aMHHOKHCIIOT
JUMHATUPYIOIIAMH  SIBIAIOTCA ~ JIM3WH, METHOHHH W
TpuntoaH, npuyem B MepByl0 oyepedb 3TO Kacaercs
palMioHa, OCHOBAaHHOTO Ha 3CPHOBOM mHTaHWH. J[ist
00BsICHEHUs 3TOro (hakta HEOOXOAUMO MPOCICAHUTH
Pa3HUILY B IPEBPALICHAN TPECOHWHA Y CBHHBU U Y YEJIOBEKA.

I.  Oco6ennoctu IIpespamenus Tpeonuna y

Mexomuraronmx

Ocobennocmu xamaboauzma MpeoHuna y
mnexonumatowux. Chapman K. [2] ormeuaer, 4ro y
MJICKONUTAIOUIMX ~ MMEeTcs JABa NOyTH  KaTaboim3ma

TPEOHUHA. OH MOXET PACIIEIUISATHCS TPEOHUHICTHPATA30i
B 1uro3ose 10 NH,™ U o-KeToMacisiHOM KHUCIOTHI, KOTOpas
opicTpo W HeoOparumo pacmagaercs 10 CO,; a Takke OH
MOXET MeTa00IM3UPOBATECS TPEOHHHACTHIPOTeHA301 B
MUTOXOHJPHUSIX 7O (-aMHHOAIIETOYKCYCHOW  KHCJIOTHI,
KOTOpas 3aTteM o0paTtumo pacierseTcs
aMUHOALIETOHCUHTETAa30M [0 TiuluHa U aueTwi-KoA.
[TocnenHee MamoOBepOATHO M3-3a KpaifHel HEeyCTONYHMBOCTU
0-aMUHOAIICTOYKCYCHOM KHCJIOTBI, KOTOpas Mpexae, 4YeM
MOJIBEPTHYTHCS  JCUCTBUIO  KaKOro-mubo  (hepMeHTa,
CaMOIPOM3BOJIBHO JICKAPOOKCHIMPYETCS B aMHHOAIICTOH,
KOTOPBIN OKHUCIICTCS B aMHHOAIICTOHOBOM IIHKIC [0
KOHEYHBIX MPOIYKTOB.

B pabore Moundras et al. [3] mokaszaHo, 4TO B
rermaTronuTax KpeIchl 65 %  OKHCIACHHS TPEOHHHA
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OCYIIECTBISCTCSI TIUITHHHE3aBHCHMBIM
TPEOHHWHICTUIPATA3HBIM MTyTEM — paciaj ToJ JcHCTBHEM
TpeonuHaeruaparasel. Ilozmuee House et al. [1] aro
MOATBEPIMIM  CBOWMH  HWCCIEMOBAHHSAMH  TaKkKe ¢
renaToIUTaAMHU KPBICHL.

IToCKONMbKY TPEOHHH SIBJISETCS  HE3aMEHHMOU

AMHUHOKHUCIIOTOU, 00a (epMeHTa JOJIKHBI PACHICIUISITE €T0
yIIIEpOHBIA CcKenieT HeoOpatumo. Ecinu HeoGpaTHMOCThH
JEUCTBUSI TPEOHHMHJETUAPATA3bl HE MOXET BBI3BIBATH
COMHEHMIA, TO HEOOPaTUMOCTh JIENCTBUS
TPEOHUHJICTUIPOTEHA3bl HYK/IaIach 70 HEJaBHETO BPEMEHU
B CIICIMAbHBIX JI0KA3aTENbCTBAX, T.K. ACTHAPOreHa3bl, KaKk
MpaBUjo, NEHCTBYIOT obOpatnmo. B mocmemnme ronsl Ha
OCHOBaHHU PaboT [4-7] mokazaHa HEOOPATHUMOCTH IEHCTBHS
TPEOHUHIETUAPOTeHa3bl y  Mmiekonurarommx  [8-11].
[Mpuuem B pabote [5-7] B KadecTBe 00BEKTa VIS U3Y4CHHS
TPEOHUH/ICTUIPOTEHA3bl HUCIIOIB30BAINCH KpPBICHI. Takum
00pa3oM, OMBITBI C KpBICAMH SIPKO JAEMOHCTPHPYIOT
HEBO3MOXHOCTh CHHTE3a Yy MIICKOMHUTAIOUINX YTIEPOTHOTO
CKelleTa TPEOHHWHA, HWHBIMU CIOBaMH, YTO TPEOHHH-
HE3aMCHUMaA aMHUHOKHUCIIOTA.

Bozmooicnocmo nepeamMuHupo8aHus. MpeoHuHa  y
muexkonumatowux. Kak H3BECTHO, €JIMHCTBEHHBIM ITyTeM
OuocHHTE3a  HE3aMEHHMBIX AMHHOKHCIIOT, KpoMme
METHOHWHA, Y  JKUBOTHBIX  SIBJISETCS  0OpaTumoe
MepeaMUHUPOBAHNE KETOAHAIOTOB 3THUX aMHHOKHCIIOT C
HEKOTOPBIMH aMHUHOKHCIIOTAMH; METHOHHH MOXET TaKKe
MOJIBEPraThCsi 00paTUMOMY (B MTOTE) MEPEMETUINPOBAHUIO,
paccMOTpeHne KOTOPOTo BBIXOAUT 32 PAMKH CTaThH.

Elliott wu Neuberger [12] mnposeau 1Ba
JKcriepuMeHTa. [lepBblii SKCHiepuMEHT ObUT  MPOBENECH Ha
KpOJIMKaX ¢ OTHOCHUTCIIbBHO MaJIbIM KOJWYECTBOM TJIMIIUHA,
cozepxkantero '°N. BTopoil skcriepuMeHT ObIT MPOBEIEH Ha
kpbicax. B Hem konmdecTBo "’N-rmuumna 66110 mouTH B 4
pasa BbIIlIe, YeM B OKCIIEPUMEHTE Ha KpoJmkax. Bkirouenne
N npu 5ToM ObUIO 3HAYMTENHHO BbINIE KaK B OejKax
BHYTPEHHHX OpPraHOB, TaK W BO MHOTMX OTAEJIBHBIX
aMHHOKHCJIOTaX, 0COOCHHO B INIMIIMHE M 00pa3yromemes 13
HEro CepuHe, B TO BpeMs Kak JIM3UH U TPEOHUH HE
MOKa3bIBaNM TOBBINIEHHOro cozepxkanus °N. Otcrona
Elliott m Neuberger [12] cmemanu BBIBOA, YTO TPEOHHH,
MOo00HO JM3WHY, HE MPUHUMAET yJacTHs B 0OpaTHMOM
nepeHoce a3oTa, KOTOpbI HabmoJaeTcs y ApPYrux
aMHHOKHCIIOT, KakK 3aMEHHMBIX, TaK M HE3aMEHHMBIX.
JIaHHBIN CTEPEOTHIT CIOKHUIICS B TPAJAUIIMOHHOW OMOXHUMUM.
Tak, B [1] roBopurcs, 4TO KJIETKA MJIEKOIUTAIOUINX HE
obnamaroT HEOOXOIUMBIMU (depMeHTaMHI TULs
NepeaMUHUPOBAHUS TPEOHUHA U TIOTOMY MOCTYIUICHHE TOH
HE3aMEHUMOW aMHUHOKHUCIOTHlL B KaTabOJIMUECKHe IyTH
NpPE/CTaBIsIeT €€ HeoOpaTUMyIo IOTEeplo Uil CHHTE3a
Oenka. B oToil pabore Takke cooOmiaercs, 4To TPEOHHH-
BTOpad WM TpEThd JIMUMUTUPYIONIASA AMHWHOKHUCIOTA B
MUTaHUU CBUHEH, OCHOBAaHHOM Ha 3E€pPHOBOM U COEBOH
nuiie, Kak cooOIanoch Beimie. [Ipy 3TOM HHUYEro He
TOBOPHUTCSl O JIMMHUTHPYIOIIEM XapakTepe TPEOHWHA st
KpBIC, HA KOTOPBIX ObLIA BBIMIOJIHEHA JaHHAs paboTa.

© 2023 Global Journals

Mexnay tem Meltizer u Sprinson [13] mokasanu,
YTO Tocne KOpMieHHs Kpbic '°N-MedeHHBIM neimHOM
oueHp Majoe KommdecTBo °N  OBIIO OGHAPYXEHO B
TPEOHHMHE, COCTABIISISI TOJNBKO 2% TaKOBOI'O, HAMICHHOIO B
rJIyTaMUHOBOW KHCJIOTEe, W MeHee 1%, BBIICIICHHOTO B
JefiMHe U3 TeX ke opraHoB. B kuure Maiictepa [4] Ha
ocHoBauuu pabor [12,13] memaercs BBIBOJ, YTO pa3
HEKOTOpOE KOJMYECTBO a30Ta JIeWIMHAa BCe K€ OBLIO
oOHapy)XeHO B MOJEKyJle TpPEOHMHa, B OpraHU3Me
JKMBOTHOT'O TIPOUCXOUT HE3HAYMTEIBHBIM CHHTE3 TPEOHUHA
WK )K€ PEaKIMU €ro PAacCIICIUICHUs YaCTHYHO OOPaTHUMBI.
Maiictep Takke HE HCKIIOYaeT, YTO OTMEYEHHOE
BKJIFOYCHHE W30TOITHOTO a30Ta B TPEOHWH, BO3MOXHO,
o0ycioBIeHO [eiicTBHeM MHUKpO(IOpsl Kumeuynuka. Ho
ecii Obl TMOCHEJHEE HMEJIO MECTO, TO CTOJIb XKE Mayoe
KOJIMYECTBO a30Ta JIeWIMHa OBUIO OBl OOHApPYXKEHO H B
JW3MHE, a JToro He Habmomagocs [13]. Maiictep
HCKIIIOYaeT o00pa3oBaHHWE TPEOHHHA K3 TOMOCEPUHA B
TKaHIX JXMBOTHBIX. HEBO3MOXXHOCTh CHHTE3a TPEOHHUHA W3
romocepuHa y kuBoTHbIX B XX| Beke moarsepxaexa Donini
etal. [15].

T.T. bepe3oB B cBoeii moHorpagmm B 1969 .
yKa3al Kak Ha JOKa3aHHBIH (aKkT, YTo B TKaHAX
MJICKOIIMTAIOIINX MEXaHHU3M IIepEaMUHUPOBAHHUS SBILIETCS
[JIaBHBIM IIyT€M [I€3aMHHHPOBaHUA |-aMHHOKHCIOT H
MEPEUYNCIIsieT BCE AMHHOKHUCIOTHI, YYacTBYIOIIHE B 3TOM
npouecce [16]. Cpemm ammuokmcior T.T. bepeszor
Ha3bIBaeT TPEOHHH, HO He Ha3bIBAeT JIN3HUH, CJICIOBATEIHHO,
OH MMeeT B BHIY CaMH aMHHOKHCIIOTHI, & HE NPOIYKTHI HX
IPEeBpaLICHHs], TIOTOMY YTO NPOAYKT NPEBPAILCHUS JTH3MHA
— (-aMHUHOAJMIIMHOBAs KHCIIOTA — aKTHBHO IOJBEPraercst
nepeamuuupoBanuto.. T.T. Bepe3oB B cBoeit pabore [16]
TaKKe OTMEYaeT, 4YTO IIePEaMHUHUPOBAHHE  MOXKET
OPOUCXOMUTh B  TKAHAX  MEXKIy  Pa3HOOOpasHBIMU
MOHOKapOOHOBBIMU TOHOPAMH U aKI[EITOPAMU aMHHOTPYIII
0e3 yuactHs IUKapOOHOBBIX aMHUHOKHCIOT. K peakuusm
3TOr0 THUMA OTHOCATCSA TPOIECCHl MEepPeaMUHUPOBAHHS
MEXIY PAAOM aMUHOKHCIIOT ¥ MUPOBHHOTPATHON KUCIOTOU
¢ oOpa3oBaHMEM aJaHWHa ¥ COOTBETCTBYIOLIIMX  O-
KETOKHCIIOT, MPOTEKAIOINe B MUTOXOHAPHAX NeyeHu. beita
NoKa3aHa M OOpaTUMOCTh OTHX peakuuil, a TaKxke
pasiH4Hast CIIOCOOHOCTD OT/ICNIBHBIX TKaHeH
KaTaJIM3MPOBATh ONMCAHHBIE mpeBpameHus. JlanpHeimme
UCCIIeIOBAHHUS HOATBEPIKAAIOT BO3MOXHOCTB
NepeaMUHHUPOBaHMsl TPEOHMHa Yy Kpblc. Tak, B pabote
Noguchi T. et al. [17] paccmarpuBaeTcsi HepMEHT CepHH-
NHpyBaTAMUHOTpPaHC(epasa, BEIACICHHBIH U3 MUTOXOHIPHA
MEYCHH KpPbIC M KATAIM3HPYIOLMH TMepeaMHHUPOBAHUC
Pa3IMYHBIX AMHHOKHUCIIOT KaK C MAPOBUHOTPAIHOM, Tak U C
(eHMIITUPOBUHTPATHON KHCJIOTOH. [puuem eciu
(eHunaTaHMH BeChbMa aKTHBHO MNEPEaMUHUPYETCS CEpUH-
nupyBaTaMUHOTpaHchepasoit c MUPOBHHOTPATHON
KUCJIOTOW, TO JedimH (B OOJBLION CTereHu), TpeoHuH (B
MEHbBUICH CTEeNeHH) M TJIULUUH (B OYeHb MaJloil CTereHH)
[ePeaMUHHUPYIOTCS €10 TOJIBKO ¢ (hEHHINUPOBHHOIPATHON
kucaoTon (cxema 1).
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Cxema 1: ObpaTMOe TIepeaMHHUPOBaHUE JICHIMHA U TPEOHHHA ¢ (DEHUINUPOBUHOTPAHON KUCIOTOM.
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B pab6ore Ishikawa et al. [18] ycranaBmuBaercs
WJICHTUYHOCTh KUHYPEHUHAMUHOTPAHC(epa3 Mmoyek u Mo3ra
Kkpbic. UTO KacaeTcsi CyOCTpaTHOW CHEIMPUIHOCTH 00OMX
(bepMEeHTOB, TO KpOME KHHYpPeHHWHa (MPOAYKT pacrajia

Tpunrodana), OHH CITOCOOHBI KaTaJIn3UpPOBaTh
NMepeaMUHUPOBAHUE  MHOTHMX  AMHHOKHCIOT  Kak  C
MUPOBUHOTPAIHOW, TaKk # ¢ (EHWINTHPOBHHOTPATHON

kucioramu. OJHAKO eciy KHHypeHWHaMHHOTpaHc(epasa
MO3ra XOpOIIO NepeaMUHHUPYET MOYTH BCE aMHUHOKHCIIOTHI C
(eHWITPOBUHOT PAHOM KHCIIOTOH, TO
KUHYpEHHHAMHHOTpaHcdepaza NovYeK He IepeaMHHUPYET C
Hei HEKOTOpbIC aMHHOKHCIIOTHI. Tpeonunn
TepeaMIHAPYETCS € (QEHWIIMHPOBUHOTPATHON KHCIOTON
obenMu KMHYpEeHHHaMHUHOTpaHc(hepa3aMu, HO B IOYKaX B
HEOOJBIION CTENEHH, a B MO3T€ TaK XK€ aKTUBHO, KaK H
Jpyrue aMHHOKHCIOTBHI, yCTymas JWb MeTHoHuHy. C

MIUPOBUHOTPATHON KHUCIIOTOH obe
KHHYPEHHHAMHHOTpaHc(epasbl MEPeaMHHHUPYIOT —TOJIBKO
apoMaTHYeCKWe  aMHUHOKHCIOTHI. Ha  mgm3mH  00e

KHHYpEHHHAMHHOTpaHcepasbl  He  JEHCTBYIOT,  4YTO

MOJTBEPXKIACT OTCYTCTBHE y HEro CIOCOOHOCTH K
nepeaMuHupoBaHuto. CremoBaTesnbHO, KaTaaU3HPYyeMOe
KHHYpEeHHHAMHHOTpaHchepasoit aKTHBHOE

NepeaMUHUPOBaHNe C (EHWIMHUPOBUHOTPAJHON KHCIOTOM
Pa3IMYHBIX AMHHOKHUCJIOT, BKJTIOYAst TPEOHHH,
noarBepxkaaer mpicib T.T.bepe3oBa, 0 TOM, 4TO B TKaHAX
MJICKOMUTAIONIMX  OHO  SIBJIICTCS ~ T[JIABHBIM  IIyTE€M
ne3amuHupoBanus  L-amuuokucnor [16]. Barret [19]
OTMEYaeT, YTO MJICKOIUTAOIINM, OONBHBIM YypeMued u
HaXOISIIMMCS Ha HH3KOOCIKOBOW IHETe, HNaBalId O-
KETOKHUCIIOTHI — MIPOU3BOJIHBIC HE3aMCHHUMBIX
aMUHOKHUCIOT. [locrneHne CHHTE3WPOBANKCH B OpraHHU3ME
myTeM TepeamMuHUpoBaHmsA. Oka3zanoch, YTO B BHUIC
aMUHOKHCIIOT HEOOXOJMMO IaBaTh TOJBKO JIM3WH, IS
KOTOpPOTO OTCYTCTBYEeT TpaHCaMpHa3a. B To ke Bpems
CTCTICHh  WCIIOJNB30BaHUS  (-KETOKHCIOT M CHHTE3a
COOTBETCTBYIOIUX aMHUHOKHCIOT pa3jindaercs. Banw,
JICHIIMH, W30JCHIIMH, METHOHMH W (DeHMIaTaHUH OBICTPO
CHHTE3MPOBAIKCH ITyTEM IEPCaMUHHPOBAHUSA, B TO BpeMs
KaK THCTUJWH, TPCOHHH M TPHUNTO(aH CHHTC3UPOBAINCH B
MEHbBIIICH CTENeHHW, a CHHTe3a JU3WHAa BOOOIIE HE
HabOmomanu. B cBeTe 3TOro Jierko 0OBSICHSETCS YKa3aHHBIN
Bhime creayrommid  pakr. Korma KpoiwKOB W KpBIC
cHaG)anu panuoHOM ¢ °N  MEUEHHBIM TNIMIMHOM, B
TPCOHMH 3Ta METKa HE BKIOYAlach. B OpPraHH3ME
MJIEKONUTAONINX TPEOHUH W3 TIIMIIMHA 00Pa30BBIBATHCS HE
MOJKET, a MepeaMUHHPOBAHUIO MOIBEPraeTCs JIUIIb OYCHb
HE3HAUWTENbHAs 4YacTh TJHIOWHA. B TO ke Bpems,
oOHapysxeHue B TpeoHuHe '°N, BBEJECHHOrO B OPraHHU3M
KPBICHI C JICHIIMHOM, €CThb pEe3yJIbTaT IepeaMHHUPOBAHMS,
KOTOPOMY AaKTHBHO IIOJBEpraercs JIeHIMH © ciabo
TOIBEPraeTcst TPCOHHUH [19]. CrieioBaTebHO,
oOHapyxkeHue B TpeoHuHe (Ho He B Jusume!) °N,
BBEJICHHOTO B OPTaHM3M KPBICHI C JICHIIMHOM, MOTJIO OBITh
TOJILKO PE3yJIbTATOM IEPCaAMUHHPOBAHUSI.

Croutr Takke 0OpaTUTh  BHUMAHHE,  YTO
T.T.BepezoB B [16] cumraer, dYTO JE3aMHUHUPOBAHHUE
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TpuntodaHa OCYIIECTBISCTCS Yepe3 pa3pblB HHAOJIBHOTO
sapa ¢ oOpa3oBaHMEM KHHYpEeHHMHAa U Janee  3-
OKCHKHUHYpPEHHHA, KOTOpbIE Wi MOJIBEPTaroTCs
MEepEaMUHUPOBAHUIO C O-KETOTJIyTapOBOW KUCIOTOW , WIH
pacrnagarTcs ox IEUCTBUEM crienupuIecKoin
KUHYPECHHHA3HI c obpa3oBaHHEM allaHUHa.
Je3aMHUHHpOBaHHE aJaHHHA TaK )K€ MPOUCXOTHUT IIyTeM
nepeamunupoBanusi. Ho B [19]  3adukcupoBano
nepeaMuHUPOBaHKE Tpunrodana B KOJIMYECTBE,
COM3MEPUMOM C TPEOHHHOM (MO MOCIEAHMM IaHHBIM W3
BCEX MPUPOJHBIX AMUHOKHCIIOT TOJIBKO JIM3UH HE CIOCOOCH
nojBepratecst nepeamunupoBanuo  [19,20]). U3 storo
MOXHO  clenaTh  3akiioueHHe, 4TO  HMeeTcss B
NepeaMUHUPOBAHUM AMHUHOKHCIOT BHUIOBas  crenuguxa
'TaK, Yy KpPbIC TPEOHHUH IOJIBEPraeTcs epeaMUHUPOBAHUIO, &
y CBUHEH He mojaBepraercsi( B JHUTepaType CBEACHHS O
NepeaMUHUPOBAHUM TPEOHWHA Yy CBHHEH IOJHOCTBIO
OTCYTCTBYIOT), 4YTO OOYCIIOBIMBAET Yy TOCICIHHX €ro
JUMUTHPYIOIMIA  XapakTep HapsiLy C JIM3UHOM U
TpUNTO(QAHOM TIPU XapakTePHOM Uil CBHHEH 3€pHOBOM
nutanun. Hccnenosanusi, mpoBeneHHsle Mastellar et al.
[21], OoTpHLAOT JTUMUTUPYIOIINHA XapakTep TPEOHUHA s
jomaneld, YTo HABOAWUT HA MBICIb O BEPOSITHOM
nepeaMUHUPOBAaHUN TPEOHHMHA Y JIOMIAICH.

[1. Ocobennoctu Ilpespamenus Tpeonuna y Uenosexa

Ocobennocmu kamaboauzma mpeonuna y denoseka. Zhao
et al. [22] He ymamock OOHAPYXHTH y YEIOBEKa CKOJIBKO-
HUOYb 3aMETHOTO HPEBpAIlCHHUs] TPEOHHHA T1Ia3Mbl KPOBHU
B mmiuH. Edgar B cBoeii pabore [23] mpoBOAUT CpaBHEHHE
TEHOB TPEOHHHIETHPOTEHA3bl UYelIOBeKa U psina
JKMBOTHBIX M JIEJIAeT BBIBOJ, YTO YEJIOBEK B MpOIecce
IBOJIFOLIUH yTpaTHiI CIOCOOHOCTh K CHHTE3Y
TpeoHuHAeruaporenaspl.  Clie0BaTeIbHO, HEOOpPATUMBII
pacmaji TpEOHHMHA TOJ JECHCTBUEM TPEOHHHJETHAPATa3bl —
€IMHCTBEHHBI MyTh KaTaboJM3Ma TPEOHWHA Y 4YeJOBEKa,
YTO COTMJIACYETCS ¢ U3BECTHBIM (DAKTOM, YTO TPEOHUH IS
JeJoBeKa — HE3aMEHHMas TIIFOKOTE€HHAs aMHHOKHCIOTA W
YTO 0-KETOMACIISIHASL KUCIOTA — MPEIICCTBEHHUK TITFOKO3BI.

BrimensnoxeHHoe JeTKo 00BSICHIET Bpe N30bITKA
TPEOHHWHA B MHTAaHUW ISl PACTYIIUX KPBICAT OPU €ro
OTCYTCTBUH Ul MJiaJeHieB. VMeromascs y KHBOTHBIX
TPEOHUHJETUIPOTeHAa3a OKHUCIISIET (Y NTHIL B OOJbILEH Mepe,
y  MJCKOINWTAIONUIMX-B  MEHbLICH) TPEOHHH B  O-
aAMHHOAIETOYKCYCHYIO KHCIIOTY, KOoTOpast
CaMOIIPOU3BOJIBHO JEKapOOKCHUIIUPYETCST B aMHOALETOH,

OKHCIISIOIIUNCS JI0 KOHEUHBIX HPOJIyKTOB B
aMHHOALleTOHOBOM Lukie. Ho B 0-aMUHOAIETOYKCYCHYIO
KUCIIOTY non JeiictBuemM (epmenTa
aMHHOALIETOHCUHTETa3bl TaKXKe IMPEBpaIlaeTCs TIULUH

myTeM KoHneHcamuu ¢ aneTwni KoA. Takum obpasom, y
MJIKOTUTAIONINX, JIaXe €ClIM HE TPOUCXOAUT MpeBpallleHue
TpeOHWHA B TIUNUH [24,25], 3TH 1Be aMHHOKHCIOTHI
KOHKYPHPYIOT 32 OKHCJICHHEC B aMHHOAIICTOHOBOM ITHKJIE.
M30BITOK TpEOHWHA  TPUBOAMUT K THIECPTIIMIAHEMHUHU CO
BCEMH BBITEKAIOIUMU TOCenCTBUAMU. Hambosee rpo3Hoe
OCJIO)KHEHHUE THUTIEPTIIAIITHEMUU-TIOYeTHOKaMEHHAS



00JIe3Hb, BBI3BAHHAS OKHCICHHEM TJIMIIMHA B IIIaBelicayro
KHUCJIOTY U OTJIOKEHHE €€ COJIeW B MOYKax. Y JoJIeld Toxe
€CTh aMHUHOAIIETOHOBBIA IIMKJI M aMHHOAIlETOHCHHTETA3a,

MpegHa3HAYeHHbIE Ui OKHCICHWSA  TJHUIMHA,  HO
OTCYTCTBYET  TpeoHHHAeruaporeHasa. CiemoBaTeNsHO,
U30BITOK ~ TPCOHMHA  HE  MOXET  IPHUBOAHUTH K

TUTNICPTITAIAHEM WU,

Bosmooicnocms nepeamunuposanus mpeoHuna y yenogexa.
B mnonp3y mocienHero roBopuT TOT (akT, dYTO Ooiee
IoJiyBeKa Ha3zaj yctaHoBieHo MHcturytoM nmuranus AMH
CCCP noa pykoBoactBoM akanemuka A.A. IIokpoBckoro,
9YTO ISl YeloBeKa M3 8 HE3aMEHHMBIX AaMHHOKHCIOT
JUMUTHPYIOIIUMH  SIBJISIIOTCS ~ JIM3WH, METHOHHH U
Tpuntodad. CTOUT KPaTKO pacCMOTpPEeTh KaTaboJM3M 3THX
aMHHOKHCJIOT Yy  4eJlOBeKa, YTOObl  CPaBHUTh  C
KaTab0JIM3MOM TPEOHHHA.

JIm3una - CANHCTBCHHAA us3 IIPUPOAHBIX
AMHWHOKUCIIOT, HC crocoOHas noABeprarbCsa
NEPCaMUHUPOBAHHNIO, 4 IOTOMY Y IMO3BOHOYHBIX H€06paTI/IM
HE TOJIbKO pacmana yriepoAHOTO CKeJIeTa JIM3WHA (KaK y

BCEX JPYrMX HE3aMCHHMBIX aMHHOKHUCJIOT), HO H
JIe3aMUHUPOBaHNE 3TOH aMHHOKHCIIOTHI. Otum
OOBSCHIETCS JUMHUTHDPYIONIMHA XapakTep JIM3WHA IS
YeJIoBeKa.

B Hacrosiiee BpeMs YCTaHOBJICHO, 4YTO W3
CYIIECTBYIOIIUX B OPraHU3Me II03BOHOYHBIX YETHIPEX ITyTeH
pacmaga Tpuntodpana B HopMme 95% 3TOH aMHHOKHIIOTHI
HeoOpaTUMO pacnajaeTcsi M0 KHHYPESHHHOBOMY IyTH [26,
27]. TlockompKy y 4eloBeKa B CHIY €ro IICHXHYECKON
JIeSITeNIbHOCTH 3HAYMTEIbHO OOJbIas 4acTh, YeM Y KOTo-
00 M3 KMBOTHBIX, ocTaBIuxcs 5% tpunrtodana Tak xe
HeoOpaTUMO pacxoayeTcs Ha o0pa3oBaHHE CEPOTOHHHA U
YK COBCEM HE3HAYMTENIbHAsl YacTh JIEKapOOKCHIMPYETCS B
(U3HONIOTMYECKN aKTUBHBIM TPUNTAMHH, BPSI JIK CTOUT
TOBOPHTh O KOJMYECTBE TPUNTO(]AHA, I10JBEPratoIerocs

obpaTuMoMy TiepeaMHHUpOBaHu0. CleI0BaTeNbHO, KaK U Y
JIM3WHA, HAJIMIIO JIUMHUTUPYIOLIUH XapaKkTep Tpunrodana.

Metnonus xKe JIETKO MOABEPTacTCs
NepeaMUHUPOBAaHUIO, HO B  OTIMYME OT JAPYrHX
HE3aMEHUMBIX  aMUHOKHMCIOT Uil HEro,  KpoMe
NepeaMUHUPOBAHUS, XapakTepHa W Jpyras peakuus

oOpatuMoro pacmaja- nepeMeruinupoBanue. [Ipuuem Bce
COCJIMHCHUS, TOJYYAOINUe y METHOHHHA METHJIBHYIO
rpyImny, He CHOCOOHBI €€ OTHaBaTh (peMETENUpOBAHUE
00pa3oBaBIIerocs TOMOIIMCTCHHA B METHOHUH
OCYILIECTBIIICTCS IBYMsI IIYTSIMH, M3 KOTOPBIX OJHH TPeOyeT
BUTaMHHA B, U OOBICHAET KpPOBETBOPHOE JciiCTBUE
MOCJIE/IHET0, HO PACCMOTPEHHUE ITHX MPOIIECCOB BBIXOAUT 32
paMKd CTaThd; B TO K€ BpeMs CJEIyeT OTMETHTh, 4YTO
BUTaMHH B,, B )KHBOTHOM OpraHu3Me TpeOyeTcsi B KauecTBe
Ko(epMEHTa TOJIBKO [UIsS 2 PeaKinii, KOTOpPbe 00€ MMEIOT
OTHOILIECHHE K MPEBPAlICHUI0O aMHHOKHUCIOT, HO K
KPOBETBOPEHNI0-0/1Ha). K TakuM COCJMHEHHSM OTHOCHUTCS
kpeaTuH. ECIHM ydecTb, YTO 32 CYTKH YENIOBEK BBIACISET C
Mo4oii B cpemHeM 1,5 T KpeaTMHUHA- TPOAYKTA
HEOOpaTHMOro  pacraja KpeaTHHa, TO  CTaHOBUTCS
MOHSTHBIM JINMUTHPYIOIINI XapakTep METHOHHHA.

B To e Bpems HUKAaKAX CBUACTCIBECTB O
JUMHUTHUPYIOIIEM XapaKTepe TPCOHHHA JJIs YeJIOBEKa HET.
DTO MOXET T'OBOPUTH TOJNBKO 00 oOpamieHHH pacmana
TPEOHHHA, TO €CTh O €r0 NePEaMHUHUPOBAHHH.

B pabore [28] coobmaercs 0
KAHypCHHHAMHHOTpaHcdepase, MOTYYCHHOW U3 ICYCHU
YyenoBeka. OTOT (EPMEHT OKa3alcs HICHTHYHBIM CEpUH-
MUpyBaTaMUHOTpPaHC(epase u aNaHUH-
rIIMOKCHIaTaMuHoTpancdepaze. B orimume ot  cepuH-
NUpyBaTaMUHOTpPAaHC(Epa3bl  KpPbIC OH  KaTaJH3HpyeT
HepeaMUHUPOBAHHUE psina aMHHOKHCIIOT c
MMUPOBUHOTPAJHOH, HO HE C (QEHWIMTUPOBUHOTPATHON
KHCJIOTOM, NpUYEeM TPEOHWH C HEll IepeaMUHUpyeTcs B
HeOOJIBIION cTeneHn (cxema 2):

(I'H_: ?HS
HC - OH CH3  tpancamunasa; nupunokcanspocpar  HC — OH (ITH3

| | - > |
HC|'—NH; + ?=0 C|'=O + HC—NH,

COOH COOH COOH COOH
TPCOHHH MNHpOBHHOI'paa- a-KeTo- daJIaHHH

Has KHClloTa l}-OKCHMaCﬂﬂHaH
KHCI10Ta

Cxema 2: TlepeaMUHUPOBaHUE TPEOHUHA C MUPOBUHOTPATHON KHCIOTOH B TIEUCHN YEIIOBEKA.

B pa6ore [29] paccMaTpHUBarOTCs aMHUHO
agunat amuHOTpaHchepassl | u |l meuenn uemoseka. Oba
(depMeHTa  CIOCOOHBI  KaTalM3UpOBaTh  0OpaTHUMOeE

[IEpEaMUHUPOBAHUE C (-KETOINIyTapOBOW KHCJIOTOM He

TOJNIBKO 0-aMHUHOAJUIIMHOBOM KHCIOTBI, HO W TPHUPOIHBIX
AMHHOKWCIIOT, & TaKKe KHHYPEHWHA W OPHUTHHA (MPOIYKTa
pacmana apruHuHa). Ecinm B OTIMYHME OT aMHHO aIumar
amuHOTpaHcdepasza Il amuHO amgumar amuHOTpaHchepasa |
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HE JeWcTBOBaja Ha TpUNTOhaH W KWHYPEHHWH, TO Ha

nehcTBoBaiM 00a (QepMeHTa B OJMHAKOBO HEOOIBIION

OCTAJbHBIE AMHUHOKHCIOTHI, B TOM WYHCJIE TPEOHWH, CTENeHH (cxema 3):
CH COOH
(l.‘.H_; COOH | 2 |
I HC - OH CH,
HC - OH CH, TpaHCaMHHa3a | [ B
| |3 .
HC-NH, + (l:Hg nupuaokcabhochar (|: =g + CH,
|
COOH |C =0 COOH HCl —NH,
TPEOHHH COOH 0-KeTo- COOH
p-oxcumacsHas
O-KE€ToTllyTapoBasd KHCII0Ta rJIyTaMUHOBast
KHCJIOTa KHCIIOTa

Cxema 3: TlepeaMUHUpPOBAaHUE TPEOHUHA C O-KETOTIYTApPOBOH KHUCIOTOM B TICUCHU YEIIOBEKA.

Pa6ora [30] crenuansHO MOCBsAIIEHA CyOCTpaTHON

crenuGpUIHOCTH KHHYypEHHHAMHUHOTpaHCchepase Il,
BBIJICJICHHOU u3 Mo3ra YeoBeKa.
Kunypennnamunotpancdepaza  okazajach — HJICHTHYHA
amMuHOaaMnaramMuHorpaHcdepaze. XoTs 3TOT (QepMEeHT
aKTHBHEE  BCEr0  KaTaJU3UpyeT  IepeaMHHUPOBAHUE
KAHYpEHHHAa W 0-aMMHOAJMIIMHOBOH KHCIOTHI C O-
KETOTJTyTapoBOWH  KHCIOTOH, OH o0O0JajgaeT IIHPOKOi
cyOcTpaTHOM cneGUIHOCTHIO u crocobeH

MepeaMUHUPOBATh 16 aMUHOKHUCIIOT € 16 0-KETOKHUCIOTAMHU.
Cpenu nepBbIX Ha3bIBaeTCS M TPEOHHH, HO CPEIM BTOPBIX
€ro KeTOaHAJIOT He Ha3bIBaeTcs. 13 3TOro MOKHO cienaTh
BBIBOJl, YTO (-KETO-B-OKCHMacisHasi KHUCIOTa, Oymydn
XHUMHYECKH HEyCTOHYMBEIM COCAMHEHHEM, OBICTpO (HO
obpaTumo) BOCCTaHABIINBACTCSA B a, B-
JUTHIPOKCUMACIAHYI0 KHcaoTy ¢ nomouibto HAIH wnum
HAZI®H 1 cooTBeTCTBYIOIMIEH AETHAPOTCHAEl U ITOTOMY B
opraHu3Me He 00HapyKHBAETCH.

Wtak, OTCYTCTBHE JIUMHUTHPYIOIIETO XapakTepa
TPEOHUHA JUIS YEJIOBEKAa MPHU NpPeo0SalaHUd 3€PHOBBIX B
paloHe MOXKET OOBSACHATHCA TOJBKO OOPATHMOCTHIO
HAYaJILHOTO 3Tamna ero KaTabosm3Mma-repeaMuHUPOBAHNS,
KOTOpoe y uejoBeka wnmeeT wmecto. CToUT 00paTHTh
BHUMaHHE, YTO TaKHe HE3aMEHHMbIC aMHHOKHCIIOTBI, KaK
JCUIMH, U30JICHIINH, BAIMH U (EHUIAIaHUH HE SBJISIOTCS
JUIS  YeJiOBeKa JIMMHUTHUDPYIOIIMMH, a BCE OHH JIETKO
TIOJIBEPraroTCst epeaMUHUPOBAHUIO. o BBICOKO
CIOCOOHOCTH (PeHMIIaTaHUHA K IEPEaMUHUPOBAHUIO HAPSITY
C JICHIIMHOM, M30JISHIIMHOM M BaJIMHOM T'OBOPUT TOT (hakr,
4To q)eHI/IJ'IaHaHI/IH SABJISICTCS e[[HHCTBeHHOﬁ I.lI/IKHI/I'-ICCKOfI
AMHMHOKHUCIIOTOW, KOTOPYIO NPH yPEMHUHM 3aMEHSIOT €€ O-
keroanajoroMm B auere [31]. HeobxommmMo OTMETHTH, YTO
ecnmu  JUis  JIeWNMHA, — M30JIeHIMHA M BajMHA
MepeaMUHUPOBAHNE SIBISICTCSl CAMHCTBEHHBIM ITyTEM WX
katabonu3Ma, TO Karaboyiu3Mm (eHWIANIaHHHA B 3710POBOM
OpraHu3Me B OCHOBHOM 3aKJIIOYaeTcs B HEOOpaTHMOM
OKHCJIEHMA B THPO3HMH, YTO HHKAK HE MPOTHBOPEYUT
BBICOKOI CIIOCOOHOCTH (beHnnananHa K
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NepeaMUHUpOBaHuIo. Jlake JTUMUTHPYIOIIAs AJIsl YeloBeKa
aMHHOKHCJIOTa ~ METHOHMH, KaTaboJIM3M  KOTOpOW
BbIpaXKaeTcs B HeoOpaTHMMOW  moTepe  cephl I
MpEeBpAIEHNs] CEpPHUHA B IIMCTEHH, aKTUBHO IIO/BEPraeTCs
MEPEaMUHUPOBAHNIO, O YEM TOBOPHIIOCH BBIIIE. YTO TaK XKe
MO3BOJISIET NIPH YPEMHH 3aMEHATh METHOHUH 0€3a30THCTHIM
aHaorom B auere [29]. AHATOTHYHO KaTabOH3M TPCOHHHA
B OpraHM3Meé 4YEJIOBEKa 3aKII0YacTcss B HEOOpPaTHMOM
pacrmaze TPEOHHHA IIOJ IEHCTBHEM TPEOHMHIETHIPATA3bl,
YTO HUKAaK HE MPOTUBOPEYUT NEePEaMHUHUPOBAHHUIO
HEKOTOPOT0 KOJIMYECTBA TPEOHHHA.

Ho xakoBa xe cyTo4Hasi MOTPEOHOCTh YEIOBEKA B
tpeonnne? JlaBuo ycraHoeieHo, uro 0,5 r TpeoHnHa B
CYTKH SBIISIETCSI MUHHMAaJbHOH 1O30H, obOecmedmBaromieit
a30THCTOE paBHOBECHE. OpnHako KOJIMYECTBO,
TapaHTHPYIOIIEE a30TUCTOE PABHOBECHE, Yy  KaXIoi
HEe3aMEHHMOW aMHHOKHCIIOTHI JI0JDKHO OBITH BBINIE B 2 pasa
sToro MuHuMyMma. ClienoBaTeNbHO, JUIS TPEOHWHA OHO
oymer 1 r B cyrku. B TO ke Bpems akamemuk A.A.
[TokpoBCKHii cunTal , YTO ONTUMAIBHOE KOJUYECTBO OeiKa
W HE3aMEHHMBIX aMHWHOKHCIIOT B IUTaHUM JIOJDKHBI HE
TOJBKO TOAJCPKUBATH A30TUCTOE paBHOBECHE, HO U
obecrieuynBaTh CONPOTUBIIIEMOCTh OPraHU3Ma K WH(EKIUIM
M JIpyTMM  BpEIHBIM  areHtaM  BHEIIHEW  Cpeasl,
CIOCOOCTBOBATh YIIYUIICHHIO 3I0POBbS M IOBBIIICHHIO
paborocmocobrocTr. OH mpeanaran 2-2.7 T TpeoHWHA B
cyrku. IlpumedarensHo, yto @AO mpemnoxeHO BecbkMa
Om3K0e KOJIMYECTBO TpeoHHHA B CyTKH-2,8 T. Ilpnm stom
COJIep’KaHNE TPEOHMHA B OOJIBIIMHCTBE PAIMOHOB JJOXOJIUT
J0 3 T' B CYTKH, IIO3TOMY TOBOPHUTBH O €ro JIMMUTHPYIOIEM
XapakTepe JUI YeJI0BeKa He IPUXOANTCS.

I11. SakmoucHue

Ecimm g Bcex  HMCCIEOOBAaHHBIX — BHJIOB
MMO3BOHOYHBIX,  BKJIIOYas  YeJOBEKa, HE3aMCHHUMBIMH
SIBJISIIOTCSL 8 aMHHOKHCIIOT, TO JIMMHUTHUPYIOLIMHA XapakTep
TOM WIH WHOM HE3aMCHUMOW aMHHOKHCIOTHI MOJXKET
OTIMYAThCA Y Pa3NWYHBIX BHIOB. Ha HEro MOryT BIHATH



pa3nu4HbIe (PAKTOPHI: COAEepKAHNE AAHHOW aMUHOKHCIOTHI
B paluoHe, CIOCOOHOCTh K OOpaIieHnio HavYalbHBIX
peakiuii  karabonu3Ma, pacxol ~TOH WM HWHOHU
aMUHOKHUCIIOTBI ~ Ha  oOpa3oBaHuWe  (DU3HMOJIOTHIECKHU
aKTUBHBIX COCAWMHEHWH W 1p. B maHHO#W paboTe Ha
OMOXUMHUYCCKOM YpOBHE MOKa3aHbI MPUYHHEI
JUMHUTHPYIOIIETO XapakTepa TPEOHHWHA Ui CBUHEH W
OTCYTCTBUSL 3TOIO XapakTepa Ui UYeIOBEKa, a TaKKe
MPOaHATHU3UPOBAHEI PA3IUYHBIC PUUUHBI TUMHUTUPYIOIICTO
XapakTepa TOW WJIM WHON HE3aMCHHMOW aMHUHOKHCIIOTHI,
YTO TMPEACTABISCT CO0OH OONBIIYHD Ba)XXHOCTh MPHU
COCTaBIICHUH PAIlHOHOB.
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Absiract- Background: University studying is demanding on
the mental as well as the physical side of the organism.
However, studying medicine is even more challenging- the
study is six years long, and it is tough to remember more
information. The study changed the social life of students, and
the students didn't have enough time to relax. The
examinations of students are full of stress. Stress harms
health, especially in the gastrointestinal tract (autonomic nerve
system).

Aims: The first study evaluated the relationship between
medical university studying (university stress-academic siress)
and eating habits and their effect on student's health. We
analysed the eating changing during the academic year.

Methods: We made the questionnaire and distributed it to
medical students at the Faculty of Medicine in Bratislava,
Slovakia. Atotal of 587 students from the 1% to 6" year
completed self-report measures of BMI, academic stress,
eating habits and the occurrence or development of digestive
problems during the study.

Resuits: Our results showed that most respondents were of
normal range weight and their eating habits were omnivorous
(90%); more than half of the participants had breakfast
regularly, and almost half of the students ate junk food a few
times per week. Our participants consumed less food but
more junk food and energy drinks during the exam period,
which can cause obesity and digestive problems.

Conclusion: Our findings confirm that subjective academic
feelings of stress play an important role in eating habit
changes and in the origin of digestive disorders in our medical
students.
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I. [NTRODUCTION

ealthy eating habits are essential in preventing
the occurrence of non-communicable diseases

(NCDs), including diabetes mellitus,
cardiovascular diseases, stroke and cancer. An
unhealthy diet and lack of physical activity lead to global
health risks. The World Health Organization (WHQO)
suggests an optimally balanced diet to prevent
unhealthy weight gain. Caloric intake should be
balanced with its expenditure; total intake of fats should
not exceed 30%, and total intake of sugar should not
exceed 10% of daily energetic intake, and salts should
be kept to a maximum of 5 g per day in order to prevent
arterial hypertension, cardiovascular diseases and
stroke in adults [1]. WHO's member states signed off on
reducing salt intake in the global population by30% by
2025 and agreed to stop growth in the incidence of
diabetes mellitus in adults and adolescents and obesity
in children by 2025 [2].

Diet is not only affected by social and economic
aspects (e.g. income, food prices, individual
preferences, cultural traditions and geographical) and
environmental factors (including climatic changes) but
also by a person's psychological state [3]-[4].

The interaction between stress and eating
habits is known. Authors Adam and Epel, 2007) have
written about situations when individuals choose
unhealthy food under stressful conditions. Stress is also
linked with higher consumption of sweets and fats [5],
salts[6], but also with a reduction in a well-balanced diet
(e.g., meat, fruits, vegetables) [7]. Students are often
exposed to stressful, competitive academic conditions,
and exam periods have been shown to be extremely
demanding psychologically [8]. Negative stress effects
could lead to the disruption of a healthy lifestyle and to
the occurrence of non-communicable diseases [9].

[I.  OBJECTIVES

It is well known that stress is an essential factor
affecting food selection and intake and impacts the
origin and development of digestive problems. Stress is
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a subjective emotion, and every student can feel the
stress of another possibility.

The objectives of this study were to compare
the eating habits and their changing of the Medical
students studied at the Faculty of Medicine in Bratislava.
We analysed the students of all six years of the Faculty
studying. We had two hypotheses. The first one was that
the eating habits changed during the exam period
compared to other parts of the academic year (the exam
period vs the holiday or teaching period). The second
hypothesis was that students in the first and two last
academic years feel more stress than in the other
academic years.

[1I.  MATERIALS AND METHODS

a) Participants

A cross-sectional questionnaire  study was
conducted during the academic year 2019/2020 before
the COVID pandemic began. Five hundred eighty-seven
students from all 1948 medical students (137 men
(23.3%) and 450 women (76.7%)) from the 1% to the 6"
year took part in the study. The Faculty of Medicine in
Bratislava has approximately 350 students (1 male to 3
female) every year. We analysed participants' numbers
and gender using the R statistics software.

We were asked to complete ahealth survey
questionnaire on their eating habits through social
media. We were inspired by the Eating habits
Questionnaire [10].

This study was carried out in accordance with
the Code of Ethics of the World Medical Association,
Declaration of Helsinki (WMA Declaration of Helsinki,
2013), and The University Board approved the project in
terms of its ethical aspects.

The inclusion criteria were — actual study at the
Faculty of Medicine in Bratislava, Slovak students (not
the international students — their eating habits are
different from the Slovak eating habits) and the
willingness to voluntarily answer the questions. The
exclusion criteria were the blank answers.

Al questionnaires were completed, and no
participants were excluded from the study. The
questionnaire was completed anonymously, and the
participants were assured of data confidentiality. All
participants provided consent to participate after being
debriefed about the true nature of the study.

Eating habits during the examination period of
the academic year (according to the study plan
schedule) and the rest of the academic year (teaching
and holiday) were compared.

b) Questionnaire
The questionnaire included four parts. The first
contained personal data: gender, age and
anthropometric parameters (height and body weight).
The second part of the questionnaire included
questions focused on the type of diet; evaluation of

© 2023 Global Journals

eating habits, how often they eat breakfast, where they
are used to having lunch, how often they eat snacks
(sweet, salty), and how much water they drink daily, how
often they drink sweetened drinks and beverages for
increasing  energy/attention and what nutritional
supplements they take.

The next part of the questionnaire focused on
changes in body weight, food intake, snacks and energy
drinks during the exam period. The final questions
concerned the incidence of chronic gastrointestinal tract
(GIT) disorders during university studies, changes in the
frequency of their occurrence during the examination
period, and ways of dealing with GIT disorders.

c) Body Mass Index (BMI)

Body Mass Index (BMI — weight/height?) was
calculated by measuring the weight in kilograms and
dividing it by height in squared metres[11].

d) Statistical analysis

For statistical analysis, we used Microsoft Excel
and GraphPad Prism 9.4.0 (descriptive statistics,
absolute  values, means, standard  deviation,
percentages) and the R Statistics Software for the
sample size.

IV. RESULTS

Five hundred eighty-seven of all 1948 students
completed the questionnaire —137 men (23.3%) and 450
women (76.7%) — between the ages of 18 and 32 years
old (mean ages= 22.16+2.58 years). In accepting or
rejecting our hypotheses, we received when more than
50% answers were to one question.

Body Mass Index (BMI) is a statistical index
using a person's weight and height to estimate body fat
in males and females of any age. It defines a person as
underweight, normal weight, overweight and obese. In
our study, 60.6 % of men (N=83) had normal BMI
values, but more than 31.4% (N=43) were overweight.
Among women, 77.2% (N=347) of those monitored had
normal BMI; however, 15.1% (N=68) were underweight,
and 7.3% (N=33) were overweight. The mean value of
men's BMI was 34.3+3.32 kg/m* and women's mean
BMI was 20.99+2.6 kg/m?. Most participants (89.6%)
ate a well-balanced diet, including meat products, and
only 1.4% of the students were vegans. The option
pescatarian was selected by 3.4% of students, Lacto-
vegetarian by 2.7% and a special diet for health reasons
(gluten-free, low histamine, lactose-free, dairy-free) by
3.6% of students.

a) Eating habits outside the examination period

During the semester, more than half of students
(56.9%) self-evaluated their healthy eating habits as
positive. The other answers are in Table 1.



Table 1: Self-evaluation of having healthy eating habits

Rate N (%)

Yes 70 (11.9)
Rather yes 334 (56.9)
Rather not 150 (25.5)

Not 33 (5.7)

More than half of the participants - 66.6%- ate breakfast daily, and more than half of the students (56.5%)
ate lunch in the canteen (Table 2).

Table 2: Frequency of participants having breakfast and their place of eating lunch

Frequency of having breakfast N (%)

Every day 391 (66.6)
Irregularly 91 (15.5)
Seldom 55 (9.4)
Never 50 (8.5)
Place of lunch
Place N (%)
Canteen 332 (56.5)
Cooking by myself 53 (9)
Restaurant 130 (22.1)
Fast-food restaurant 60 (10.2)
Nocooked meal 12 (2.2)

Almost half of participants ate junk food a few  majority of students (75.3%) drank coffee to increase
times per week, drank 1 — 2 litres of water per day their attention (Table 3).
(48.4%) and rarely drank sweetened drinks (49.5%); the

Table 3: Frequency of eating fast/fried food/or daily drinking habits and kind of drinks

Frequency of eating fast/fried food N (%)

Never 7(1.3)
Seldom 126 (21.5)
2 — 3 times a week 287 (48.8)
Every day 167 (28.4)
Daily water intake (litres/day)N (%)

Lessthan0.5L 16 (2.7)
05-10L 138 (23.5)
1.0-20L 284 (48.4)

More than 2 L 149 (25.4)

Frequency of drinking sugar-sweetened beverages N (%)

Never 156 (26.5)

Seldom 291 (49.5)

2 — 3 times a week 134 (22.8)
Every day 6 (1.2

Drinks to increase energy/an attention N (%)

Coffee 442 (75.29)

Tea 295 (50.25)

Cola-cola and others 73 (12.43)

Energy drinks 99 (16.86)
None 78

(
(
(13.28)
)

Women took vitamins more often (69.5%) in comparison to men (60%) (Table 4).
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Table 4: Dietary supplements

Dietary supplement Men N (%) Women N (%)
Vitamins 82 (59.85) 313 (69.55)
Magnesium 55 (40.14) 231 (51.3)
Probiotics 14 (10.21) 72 (16)
Fibre 10 (7.29) 35 (7.77)
Zinc 3(2.18) 18 (4.0)
Iron 3(2.18) 7 (1.55)
None 42 (30.65) 85 (18.8)

b) Eating habits during the exam period

Another part of the questions focused on
changes in eating habits during the exam period, which
is characterised by higher exposure to stress. Half of the

women (53.3%) monitored a reduced food consumption
under stress exposure (Table 5). Almost half of
respondents (47.8%) ate less compared to 25.2% of
students who ate more during the exam.

Table 5: Eating habit changes depending on academic year period.

N (%)

Without changes

During the exam period eating less
During the exam period eating more
During the exam period eating less — women

158 (27)
281 (47.8)
148 (25.2)
240 (53.3)

Almost half of the students (48.8%) eat more
junk food during the exam period, and more than half
(65.2%) of participants drink more energy drinks.

Approximately the same number of students maintained
their weight (49.4%) as the lost weight from the study at
the medical faculty (50.6%) (Table 6).

Table 6: Changes in eating junk food, drinking energy drinks and changes in body weight depending on the
academic year period

Changes in eating junk food depending on academic year period N (%)

Without changes 280 (47.7)
Increased during exam period 287 (48.8)
Decreased during exam period 20 (3.5)

Changes in appetite depending on academic year period N (%)

Without changes 250 (42.5)
Increased during exam period 324 (55.2)
Decreased during exam period 13 (2.3)

Changes in body weight from the study at the medical faculty N (%)

No changes in body weight 290 (49.4)
Weight loss always during exam periods 297 (50.6)
i. Gastrointestinal problems during exam periods cramps (42.22%) and nausea (37.11%), vomiting

The final questions on the questionnaire
focused on the incidence of gastrointestinal tract (GIT)
disorders and on ways of solving these health issues.
Less than half of men (42.3%) and less than one-third of
women (26.9%) had no digestive problems. Almost half
of the women had diarrhoea (45.55%), abdominal

(15.33%), gastroesophageal reflux (GER) (7.74%) and
constipation (14.8%). Among male students digestive
problems occur less often: diarrhoea (26.2%),
abdominal cramps (16.7%), nausea (19.7%), vomiting
(9.48%), GER (16.05%) and constipation (6.56%)
(Table 7).

Table 7: Occurrence of gastrointestinal tract disorders in participants during their study at university

Gastrointestinal disorders

Men (N/%) Women (N/%)

None 58 (42.3) 121 (26.9)

Diarrhoea 36 (26.2) 205 (45.55)

Abdominal cramps 23 (16.7) 190 (42.22)

Nausea 27 (19.7) 167 (37.11)

Vomiting 13 (9.48) 69 (15.33)
Gastroesophageal reflux (GER) 22 (16.05) 35 (7.74)
Constipation 9 (6.56) 67 (14.8)

Two-thirds of female students (66.6%) and
almost half of male students (46.72%) noted an
increased frequency of digestive problems during exam
periods(Table 8). Among the students with lower
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appetite during exam periods, 75.08% had digestive
problems more often precisely in this period. Among the
students with the same appetite during the academic
year, 60.1% noted some form of digestive problems



during the exam period. Half of the respondents (50.6%)
with a greater appetite during the exam period also had
a higher frequency of digestive problems (Table 6).

Among students with a higher energy drink consumption
frequency, two-thirds (67.6%) had digestive problems
more often (Table 6).

Table 8: The frequency of gastrointestinal tract disorders depends on the academic year period.

Men (N/%) Women (N/%)

Without changes
Increased during exam period
Decreased during exam period

73 (53.28) 168 (37.34)
64 (46.72) 282 (66.66)

Among students with digestive problems, 63.2%
did not solve their problems, 13.28% decided on
achange of diet, 11.75% took over-the-counter drugs,

10.2% visited a doctor, and 9.2% drank digestive tea
(Table 9).

Table 9: Solving gastrointestinal tract disorders by the participants

N (%)

Did not solve the GIT disorder

Diet

371 (63.2)
78 (13.28)

Taking an over-the-counter drug 69 (11.75)

Drinking digestive tea
Visiting a doctor

54 (9.2)
60 (10.2)

V. DIsCUSSION

This study monitors the changes in diet in
Slovak medical students under stress (academic stress)
exposure during the exam period of the academic year
before the Covid pandemic. Most respondents had
normal weight, but one-third of the men were
overweight. In Polish, Hungarian and American
students, a higher incidence of overweight in men was
also noted in comparison to women [12]-[14]. On the
other hand, the obesity of Iranian students has
proportionally reversed: 22.5% of Iranian women were
overweight in comparison to 7.3% of Slovak women,
and 7.9% of Iranian men were overweight in contrast to
31.4% of Slovak men [15]. The prevalence of obesity
among university students was caused by their socio-
economical situation, as well as ethnicity, education,
income, culture, eating and exercise habits. The higher
incidence of overweight in male students in comparison
to women may also be caused by different amounts of
muscle mass; thus, a better indicator of obesity is
measuring the amount of fat and its distribution in the
body [16].

The majority of Slovak medical students
reported eating a varied diet that included animal
products (an omnivorous type of diet), and only 1.4%
were vegans. Studies show that vegans have a low body
mass index (BMI) and low cholesterol levels in blood
plasma [17]. The Mediterranean diet appears to be ideal
for preventing cardiovascular diseases and obesity [18],
[19]. We can speak about the Mediterranean diet as it is
composed of extra virgin olive oil, fresh fruit, vegetables,
cereals, nuts, legumes, fish, meat, dairy products, red
wine and low amounts of eggs and sweets [20].

In our study, more than half of the participants
had breakfast regularly, the same as Chilean students,
who ate breakfast 5 — 7 times per week [21] The

percentage distribution of the diet during the day affects
body composition. Chilean students with a low-fat body
percentage consumed almost 19% of their daily intake
at breakfast, whereas students with a high body fat
percentage consumed only 8.9% of their daily intake for
breakfast [22].

Eating junk food can increase body weight. In
our study, 48.8% of students consume junk food a few
times per week. Caso et al., [23] and [24] confirmed that
overweight students eat junk food more often and
mainly during times of negative emotions (sadness,
anger, fear, academic stress) in comparison to students
with normal weight [23].

Slovak and American students drink coffee to
improve concentration. In addition, American students
drink coffee to increase attention (79%), because of
its taste (68%), for socialising (39%), to improve physical
energy (27%) and mood (18%), and to relieve stress
(9%) [25].

Stress is defined as the state of affairs arising
when a person relates to situations in certain ways.
People are not disturbed by conditions but by how they
appraise and react to situations. In general, a person
experiences stress when demands exceed a person's
coping abilities, resulting in  reactions, such
as disturbances of cognition, emotion and behaviour,
which can adversely affect well-being. The majority of
students experience academic stress [26], and the
exam period appears to be the main source of stress
[27]. Academic stress refers to the stress associated
with the academic environment, writing tests, performing
difficult cognitive tasks or being evaluated [28] The
current literature offers inconsistent findings regarding
gender relative to perceived levels of stress [29]. Ng et
al., [30] found that females were more likely to feel as
though they experienced higher levels of stress, which
was in agreement with Thawabien [31]. In addition,
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female students reported more stress-related issues,
such aslow self-esteem, pressure from exams and
depression [31]. However, no gender differences in
coping with stress were found by Donaldson [32].

Exposure to stress factors can lead to
gastrointestinal problems [33]. Knowles et
al.,[34]monitored significantly more digestive problems,
increased levels of cortisol and decreased amounts of
bacterial strains before exam periods. These findings
play an important role in the prevention and therapy of
digestive problems during stress periods. Increased
levels of cortisol are characteristic of chronic stress
[35]and there is arelationship between abdominal
obesity and higher levels of cortisol [36]. Activation of
the sympathetic adrenal medullary system, with the
release  of  catecholamines  (epinephrine  and
norepinephrine) during the acute stress response, leads
to a reduction of appetite [35].

Stress can cause an increased or decreased
appetite. Chronic stress is characterised by a preference
for junk food (with high levels of fat and sugar), and
studies show that chronic stress can lead to overweight,
mainly in the male population [35]. In our study, half of
the respondents consumed less; however, during the
examination period, they consumed more junk food.
Caso [23] confirmed that academic stress is connected
with higher consumption of junk food. Oliver [7] found
that approximately the same number of students ate
less (38%) or more (42%) food during examination
periods. In contrast, the appetite of English students did
not change; there were changes in the macronutrient
intake ratio, but total calorie intake did not change
during exam periods [37]. In our study, half the
participants (55.1%) drank energy drinks to improve
their concentration, and approximately the same
number of students (50%) lost weight or did not change
in weight during academic stress.

In general, stress can increase or decrease
appetite, and a well-balanced diet and BMI can also be
affected by gender [6]. Stress-eaters (people who eat
more under negative emotions, such as fear and
sadness) more often choose a high fat and/or high
carbohydrate diet under stress conditions [38].

Brain signals can affect the motor, sensory and
secretory modalities of the gastrointestinal tract;
however, gut signals are affected by emotional
behaviour. Stress and pain modulate this system using
the nervous, endocrine and immune systems. As
aresult, the gut-brain axis has changed to the
microbiota-gut-brain  axis. Therapy with probiotics
appears to be suitable for abdominal dysfunction
caused by stress. Kato-Kataoka et al. [39] monitored the
effect of the probiotic bacteria Lactobacillus case is train
Shirota on abdominal dysfunction in a double-blind
study composed of students before an exam period.
They monitored the positive effect of daily intake of
probiotics. They found that whereas cortisol levels were

© 2023 Global Journals

significantly increased in the placebo group, in
the group with probiotic intake the amount of bacterial
strains in the gut microbiota was significantly increased.
The percentage of members of the family
Bacteroidaceae was significantly reduced.

Exposure to stress factors plays akey role in
the development of visceral pains (e.g. functional
gastrointestinal diseases; irritable bowel syndrome [40].
In our study, almost 60% of students had digestive
problems during the examination period, and women, in
particular, suffered from diarrhoea, abdominal cramps,
nausea and constipation. Yildirim et al. [41] confirmed
the interaction between stress and constipation in
Turkish medical students. They also monitored the
percentage increase in the number of students with
constipation depending on the year of study. Abdominal
aroma and meridian massage positively affect
constipation and frequency of defecation in female
students. Application of abdominal massages leads to a
reduction of drug intake and can help to release stress
during an exam period [42]. Stress appears to be one of
the factors affecting the origin of irritable bowel
syndrome. The prevalence of irritable bowel syndrome in
Chinese students was 15.7%, and the most common
symptoms were changes in stool consistency,
frequency of defecation and the presence of abdominal
pain released with defecation. The symptoms appeared
more often in female students. Psychological and
psychosomatic symptoms of affairs and depression
were more common in patients with irritable bowel
syndrome [43]; therefore, increased demands on
students' psyche during exam periods could lead to
digestion problems. Polish students with a lack of
physical activity repeatedly suffered from digestive
problems and were frequently more absent from school
because of abdominal pains than students with a
sufficient amount of physical activity [44].

a) Limitations

The present study has several limitations. Data
were collected and evaluated from Slovak medical
students, who filled answers themselves; thus, the
participants in our study do not necessarily represent
the nutrition of Slovak medical students in general.

VI. CONCLUSIONS

In conclusion, this is the first study dealing with
the nutrition issues of Slovak medical students
depending on the period of the academic year. Our
results suggest that in higher exposure to stress, mainly
during exam periods, the participants consumed less
food but more junk food and energy drinks, leading to
overweight or obesity. We confirmed the assumption
that academic stress plays an essential role in the origin
of digestive problems, which could be decreased by
nutrition education and effective approaches to cope
with stress during university life.
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Abstract- Objective: The main purpose of this study was to
develop an Animal Model that could accommodate evaluation
experiments for cortico-spongy implanis in the areas of
orthopedics, dentistry and neurology.

Methodology: On the anteromedial surface of the proximal
third of the tibia of pigs, we have a cortico-spongy area that is
basically subcutaneous. This region proved to be ideal for this
purpose.

Results and discussions.: The pig is already a well-known
animal for testing biomaterials in bones because its
boneregeneration rate (1.2 and 1.5 mm/d) is comparable to
that of humans (1.0 and 1.5 mm/d).

Conclusion: The Animal Model was formatted, which proved to
be simple and reproducible.

Keywords. porcine animal model, cortical spongy bone,
proximal tibia.

. INTRODUCTION

ith the evolution of science and technology,
Wespecially in the field of medicine, the use of

Animal Models for the evolution of techniques
and treatments have become of paramount importance.
Galen (129-210 AD), a precursor of experimental
medical research with the use of animals inspired
supporters of this study plan, but it was Claude Bernard
in 1865, who launched the principles of its use in the
work ‘Introduction to the Study of Experimental
Medicine" establishing the rules and principles for such.
From then on, the significance of using animal models
gained more attention and relevance'.

In orthopedics, an anatomy closer to the human
anatomy is required, as well as a similar
pathophysiological and histological composition, in
order to present relevant results?.

Several animal test
rats/mice®*®,  rabbits®®’,  dogs®®°®,  sheep®'®',
goats®'®3 and pigs®*'*'®, have been developed to
simulate environment and physical conditions testing
the biocompatibility of human bone substitute

models, such as
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biomaterials "in vivo". In order to simulate various
orthopedic situations, many defect sites that have been
explored, such as calvaria®'®"’, femur/tibia®'®'® and
Ulna3,20,21,22.

Factors should be considered when selecting a
specific animal species as a test model. First, the
chosen animal model should clearly demonstrate
significant ~ physiological and  pathophysiological
analogies compared to humans. Second, it should
assess whether it is possible to operate and observe a
multitude of study objects after surgery over a period of
time®. Other selection criteria include acquisition and
care costs, availability of the animal, acceptability by
society, tolerance to captivity, and ease of housing24.
According to the international standard, we should also
consider the size of the implant test specimens, number
of implants per animal, intended test duration, and
possible differences between species when correlated
with biological responses®.

In the present study, pigs were preferred as
anatomical models. This choice was initially due to the
greater  morphological/anatomical  similarity  with
humans, besides the ease of releasing them for in vivo
study. Following the choice of pigs as animal models,
we specified the need for anatomical regions whose
histology presented cortico-spongy regions. This
histology is present in metaphyses of long bones, such
as the femur and the tibia. We limited the study to the
tibia, since it has a triangular shape and the
anteromedial region of its proximal third is basically
subcutaneous, thus facilitating its approach.

A new procedure that will facilitate the
evaluation of biocompatibility and recovery after cortico-
cancellous implants in Medicine and Veterinary
Medicine in the specialties of Orthopedics,
Traumatology, Dentistry and Neurology will be
presented in this work.

[I.  MATERIAL AND METHODS

Work performed in the Veterinary Surgical
Center of the Mafra Campus of UNC

— Fundagao Universidade do Contestado (Figures 1 A
and 1 B)
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Fig. 1 A: UNC Veterinary Surgical Center Fig. 1 B: Procedure room with specific lighting,
(Campus Mafra - SC) instrumentation and anesthesia equipment.

Preparation of materials and surgical specimen (Figure 2)

Fig. 2: Prepared materials and part

After localization of the knee joint with 2.0 Kurschner wire, the anteromedial surface of the proximal tibia is
accessed with a 3.5 cm incision with a number 23 blade up to the periosteum (Figures 3 A and 3 B).
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Fig. 3 A: After passing the Kirschner wire in the knee  Fig. 3 B: Incision up to the periosteum with incision and
joint, a 3.5 cm incision is made on the anteromedial exposure of the bone surface.
surface of the proximal third of the tibia.

As a guide we use 2.0 kurschner wire and then we drill with a 6 mm drill (Figures 4 A and 4 B).

Fig. 4 A: Drilling with kurschner 2.0 guide wire on tibial  Fig. 4 B: Following the guide wire, it is drilled 20 mm
anteromedial surface deep with a 6 mm drill.

Following the guide wire, an 8 mm x 20 mm screw is inserted by turning it up to the tibial cortical surface
(Figures 5 A and 5 B).
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. u/ | .
Fig. 5 A: 80X20 mm implant is screwed following the Fig. 5 B: Until aligned with the cortical surface of the
guide wire Tibia
Repeat the procedure at 25 millimeters from the center of the first wire and at 50 millimeters fixing two more
screws (Figures 6)

Fig. 6: Fixation of the three interference screws in the medial Antero surface of the proximal third of the tibia

After fixing the screws, the periosteum is sutured, the intra-articular thread is removed, and the skin is
sutured. (Figures 7 A and 7 B)

Fig. 7 A: Periosteal suture Fig. 7 B - Skin suture
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Radiographic study was done post procedure to visualize the positioning of the implants (Figures 8 A in

Posterior Antero and 8 B in Profile)

Fig. 8 A: AP X-ray (Posterior Anterolateral) - Porcine tibia

[1I.  RESULTS AND DISCUSSIONS /
THEORETICAL FRAMEWORK

Pigs are considered close representative
models with regard to bone anatomy, morphology,
healing capacity, remodeling, mineral density, and
concentration®#’. Similarities in femur cross-sectional
diameter and area have been found between humans
and pigs?. Pigs have a lamellar bone structure similar to
humans®. However, pigs have a denser trabecular
network that is considered to be intricate. They are
difficult to handle, noisy, and aggressive; therefore, pigs
are often overlooked in favor of more receptive species
such as sheep and goats®®'. In addition, the length of
tibias and femurs in pigs is relatively short, which cannot
meet the special needs of human implants. The pig was
the animal chosen for critical size defect models to test
bone substitute biomaterials because its bone
regeneration rate (1.2 and1.5 mm/d) is comparable to
that of humans (1.0 and 1.5 mm/d)%.

Commercial pigs are generally considered
undesirable for orthopedic research because of their
high growth rates and very high body weight. The
development of minipigs and micropigs has overcome
this problem to some extent. However, in our region,
these animals are easy to obtain and manage, making
the application of this Animal Model quite easy.

IV. CONCLUSAO

It was possible to design the Animal Model in
pigs for cortico-spongy implants that is simple and
reproducible to execute.

Fig. 8 B: Profile X-ray study - Porcine tibia
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Malocclusion in a Rabbit — Case Report

Ma Oclusdo Em Um Coelho — Relato De Caso

Joao Guilherme Coelho de Souza

7

Resumo- A m& oclusdo dentéria é uma patologia de alta
prevaléncia em coelhos domésticos, normalmente
proveniente de erro de manejo alimentar. O presente estudo
tem como objetivo relatar os procedimentos utilizados num
coelho atendido no Hospital Veterinario em Jodo Pessoa,
Paraiba, acometido desta patologia e destacar as
caracteristicas clinicas e o tratamento de ajuste oclusal,
realizado através do desgaste dentério, apresentado por esta
espécie nessa condigéo.

Palavras-Chave: coelho, ma oclusdo, ajuste oclusal,
desgaste dentario.

Abstract- Dental malocclusion is a highly prevalent pathology
in domestic rabbits, usually resulting from food management
errors. The present study aims to report the procedures used
in a rabbit treated at the Veterinary Hospital in Jodo Pessoa,
Paraiba, affected by this pathology and to highlight the clinical
characteristics and the treatment of occlusal adjustment,
made through tooth wear, presented by this species in this
condition.

Keywords: rabbit, malocclusion, occlusal adjustment,
tfooth wear.

[. INTRODUCAO

ma oclusdo dentaria é uma patologia de alta
Aprevaléncia (aproximadamente 70%) em pets nao

convencionais como coelhos e demais roedores
FECCHIO, Roberto (2022), com manifestacdes clinicas
tardias, sinais inespecificos, dificil identificacao por parte
dos proprietarios e médicos veterinarios, que muitas
vezes, encontram-se despreparados para tais
acontecimentos. Objetivou-se com este trabalho
evidenciar as caracteristicas clinicas e os procedimentos
utilizados no tratamento de um caso de ma ocluséo
dentaria em coelho, atendido no Hospital Veterinario em
Joédo Pessoa, Paraiba. Foi realizado exame clinico e
exames de imagem (estudo radiogréfico do créanio) e
indicado o procedimento odontolégico de ajuste
oclusal, que consta no desgaste dentério,
imprescindivel a pacientes dessa espécie acometidos
por esta patologia. Foi também indicada a corregéo da
dieta oferecida regularmente ao animal.

Author: Médico Veterinario Auténomo. Graduagdo pela Universidade
Federal da Paraiba. Patos, Paraiba. 1993.Pés- Graduagdo pela
Faculdade Método de Séo Paulo. Sdo Paulo. 2022.
e-mail: guilhermesouza.dentistaanimal@gmail.com

[I. REVISAO DE LITERATURA

Lagomorfos (coelhos) e os demais roedores
s80 animais de estimacao cada vez mais populares. E
neles encontramos uma alta incidéncia de problemas
bucais/dentarios que o médico veterinario precisa ser
capaz de identificar e gerenciar. A maioria dos
problemas est4d relacionada as peculiaridades
anatbmicas de sua denticio em combinagdo com a ma
criacao, ou seja,alimentagcao nao abrasiva resultando em
desgaste anormal e méa ocluséo GORREL, Cecilia (2013).
A ma ocluséo dos incisivos, portanto, € comum em
coelhos segundo VESTRAETE, Frank (2005). Se esta
condicao ocorre como uma entidade isolada em idade
precoce, provavelmente tem origem genética, mas
guando a ma oclusdo dos incisivos se da em animais
mais velhos geralmente ¢é secundéaria e/ou ocorre
concomitantemente com a ma oclusao pré-molar molar.
FECCHIO, Roberto (2022) afirma ser uma patologia de
alta prevaléncia (aproximadamente 70%), com
manifestacdes clinicas tardias, sinais inespecificos, dificil
identificagdo por parte dos proprietarios e médicos
veterinarios, que muitas vezes, encontram-se
despreparados para tais acontecimentos.

Os coelhos, lebres e pikas sao mamiferos
pertencentes a ordem dos lagomorfos, séo herbivoros
que em seu habitat natural pastejam grande quantidade
de vegetacao dura, energeticamente pobre, bastante
fibrosa (rica em silica, hemicelulose, celulose e lignina),
seus movimentos mastigatérios vigorosos e constantes
promovem 0 desgaste dentario alto. Mas a
domesticagao afetou sobremaneira a dieta desta
espécie pois hoje de acordo com FECCHIO; Roberto
(2022) a dieta encontra-se por vezes desbalanceada,
havendo uma oferta excessiva de racao peletizada
(com alto valor energético, baixo teor de fibras), muito
oferecimento de petiscos (em forma de frutas e
verduras) e pouca oferta de alimentos fibrosos gerando
perda nos movimentos mastigatérios e baixa taxa de
desgaste dentario além de disfuncdes gastrointestinais
FERREIRA, Larissa (2020).

A denticao dos coelhos € o tipo heterodonte,
todos os dentes sao elodontes (crescem por toda a
vida) o numero de dentes é 28 e tem formula dentaria:
12/1, C0/0, P3/2, M3/3. O mUsculomasseter € o principal
musculo da mastigagdo; o musculo temporal é
pequeno; portanto, o processo coronoide é pequeno; o
cranio é fenestrado; existem grandes processos
semelhantes a asas nos ossos frontais; ha um grande

© 2023 Global Journals

E Year 2023

(G)



E Year 2023

forame incisivo; ha uma ponte palatina entre os pré-
molares formados por porgdes dos 0ssos maxilar e
palatino; possuem grandes bolhas timpéanicas EMILY,
Peter (2021). A mandibula superior do coelho contém
trés pré-molares e trés molares, enguantoa mandibula
inferior possui dois pré-molares e trés molares através
da visualizacéo das raizes dosdentes a partir dos dados
de micro tomografia computadorizada observou-se que
os prée-molares da mandibula tém  raizes
predominantemente orientadas verticalmente (Fig. 1).
Em comparacéo,enquanto as raizes molares na maxila
também séo verticais, elas tém uma orientagdo mais
posterolateral na mandibula. WATSON, Peter J. (2014).
A altura média da coroa dos incisivos mandibulares e
maxilares em coelhos domeésticos adultos é de 6,0 mm.
A profundidade de sondagem periodontal saudavel
normal dos incisivos inferiores em coelhos é de 5 a 6
mm. Os pré-molares e molares sdo agrupados como
uma unidade funcional com uma superficie oclusal
relativamente horizontal com dobras transversais de
esmalte para triturar e picar alimentos fibrosos dificeis.
As dobras de esmalte correspondem a invaginacéo
profunda do esmalte no lado palatino dos dentes da
bochecha maxilar e no lado vestibular dos dentes da
bochecha mandibular. As dobras do esmalte sao
preenchidas com material semelhante ao cemento e séo
visiveis do lado de fora como sulcos de
desenvolvimento. O esmalte periférico € mais espesso
nas superficies linguais dos dentes maxilares e nas
superficies vestibulares dos dentes maxilares. O
musculo masseter € muito maior que o mdusculo
temporal, e o processo corondide € pequeno em
comparacdo com o dos carnivoros (como uma
adaptacao da ingestao de alimentos fibrosos e duros).
A ocluséo é anisognata — o arco maxilar € mais largo
que o arco mandibular. O plano oclusal é inclinado
aproximadamente 10° em direcdo a horizontal. A forma
da articulagao temporomandibular permite
principalmente movimento lateral consideravel, mas
muito pouco movimento rostrocaudal. Os incisivos
inferiores ocluem entre o primeiro e o segundo incisivos
superiores VESTRAETE, Frank (2005).

O crescimento excessivo do dente geralmente
resulta em ma oclusdo. As complicagbes da ma
oclusdo incluem: Traumatizagdo dos tecidos moles
orais (bochechas, lingua) pelos dentes crescidos;
supercrescimento apical com penetragao resultante dos
dentes superiores nas cavidades oculares e/ou seios
nasais;  supercrescimento  apical dos  dentes
mandibulares com penetragao resultante da borda
ventral do osso alveolar na mandibula; abscesso
retrobulbar e/ou facial; incapacidade de fechar a boca;
incapacidade de mastigar (movimento de corte lateral
em lagomorfos) segundo GORREL, Cecilia (2013);
obstrugdo do canal lacrimal que de acordo com
TEIXEIRA, M. (2021) os lagomorfos possuem uma
anatomia de cranio que os predispde justificando a alta
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prevaléncia da condicdo na espécie. Os coelhos
possuem apenas um ponto lacrimal, que se situa na
margem palpebral inferior. Este ponto leva a um
pequeno canaliculo quedilata e da origem ao ducto
nasolacrimal que desemboca nas narinas. O ducto
nasolacrimal é tortuoso passando através dos 0ssos
lacrimais e maxilares e correndo préximo ao apice dos
dentes molares e incisivos maxilares. O ducto
nasolacrimal dos coelhos também apresenta uma
mudanca abrupta de didmetro em seu trajeto,
especificamente na curvatura medial ao passar através
da incisura infratroclear e do forame do osso lacrimal e
entrar no canal nasolacrimal 6sseo, localizadomedial ao
0ss0 maxilar junto com o recesso maxilar. Além disso, a
relagdo intima do ducto nasolacrimal com as estruturas
dentarias dos coelhos deve ser ressaltada, ja que seu
trajeto & proximo das coroas de reserva dos dentes
incisivos e molares maxilares. Em um estudo com 28
coelhos com dacriocistite, 50% dos animais
apresentavam doenca dentaria como causa de base. A
dacriocistite secundaria a doenca dentaria se da pela
projecao do apice dentario em sentido dorsal dos
dentes maxilares. Esses dentes sao intimamente
localizados proximos ao trajeto do ducto nasolacrimal
nos coelhos e a projegdo dos apices dentarios pode
levar a uma irritagdo mecanica do ducto gerando
inflamacéo, estenose parcial e até obstrucdo completa
FERREIRA, Larissa (2020).



Fonte: rsif.royalsocietypublishing.org J. R. Soc. Interface 11: 20140564

Fig. 1: Visualizacdo da raiz do dente molar e incisivo através dos dados da microtomografia computadorizada: (a)
vista lateral e obliqua; (b) close-up das raizes dos dentes da mandibula. Os pré- molares (azul) tém raizes
predominantemente orientadas verticalmente, enquanto os molares (amarelo) tém uma orientagdo mais péstero-

lateral.

O exame da cavidade oral de roedores e coelhos
domésticos faz parte de todo exame fisico e é muito
importante para o diagndstico da sindrome do desgaste
dentério inadequado, que leva ao hipercrescimento
dentério e consequentemente a problemas sistémicos,
no entanto, o exame oral em um animal consciente
forneceré apenas informacdes limitadas. O exame oral
definitivo s6 pode ser realizado sob anestesia geral
SOARES, Helena Baggio (2018). Tem havido inUmeras
publicagbes nas Ultimas duas décadas descrevendo
alteragbes patoldgicas especificas observadas nas
diferentes  espécies. Muitos deles apontam a
importancia de um exame radiografico completo do
crénio usando multiplas visualizagbes e dao alguns
conselhos Uteis sobre o tratamento, como o uso de
linhas de referéncia anatémicas que simplificam muito a
explicagdo dos problemas bucais aos proprietarios do
animal (Fig. 2 e 3), pois eles podem ver claramente a
extensdo das alteracdes. Isso permite que eles
entendam melhor as recomendacdes de tratamento e
quaisquer complicagbes associadas BOEHMER, E
(2009). Ao incluir a radiografia como ferramenta
diagnodstica, o nimero de pacientes relatados que
sofrem de ma oclusdo causada por diferentes
alteracdes periodontais e dentarias patoldgicas chega a
até 88% da populagdo clinica geral BOEHMER,
Christine (2020).

Os estudos radiograficos da cabeca incluem
projegbes radiograficas laterais, dorsoventral, rostro
caudal e, quando necessario, incidéncias obliquas.
Para projecbes laterais e obliquas, o paciente é
colocado em decubito lateral. Para projegbes

dorsoventral, o paciente é posicionado em decubito
ventral. Pequenas cunhas de espuma radiollicida
podem ser necessarias para um posicionamento
preciso antes que a cabeca seja presa ao cassete. As
projegOes radiograficas obliquas requerem rotagéo de
30 graus ou menos da projecao lateral reta. As
projegOes obliquas s&o descritas pelo ponto de entrada
do feixe de raios-x até o ponto de saida. Diretrizes de
exposicao radiogréfica para roedores, coelhos usando
técnica de mesa e distancias de filme focal de 40
polegadas (102 cm) para extremidades e 38 polegadas
(97 cm) para todos os outros estudos.Aplica-se de 6-7,5
mAs e de 54-58 kV para pequenos a grandes coelhos
SILVERMAN, Sam (2005).
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of nasal bone

Fonte: E. Boehmer; D. Crossley: Objective interpretation of dental disease in small mammals

Fig. 2: Linhas de referéncia anatébmicas radiograficas de
um coelho clinicamente saudavel. Vista Latero Lateral.

Para que haja um equilibrio da saude oral
desses animais, a taxa de crescimento dentariodeve ser
mais ou menos igual a taxa de desgaste dentério;
assim, os dentes se mantém sempre do mesmo
tamanho e o animal preserva a salude oral. GORREL,
Cecilia (2013) citando Wiggs & Lobprise, 1995 diz que
0s incisivos sao usados principalmente em um
movimento de fatiamentolateral, de modo que cortam
mais ou menos seus alimentos em pedagos menores e
apreensiveis. Os incisivos superiores grandes crescem
a uma taxa média de 2,0 mm por semana e 0s incisivos
inferiores a uma taxa de 2,4 mm por semana. As
técnicas para tratamento e controle consitem nacirurgia
de ajuste oclusal, que de acordo com FECCHIO,
Roberto (2022), precisa ser feita com equipamentos
especificos para a espécie (uma vez que coelhos
possuem uma prega de mucosa localizada logo atras
dos incisivos que divide a cavidade oral em duas
camaras: anterior e posterior), proceder o desgaste
dentario fazendo odontoseccdo dos incisivos com
brocas especificas (carbide esférica n® 8, carbide
cobnicas n° 701, 702, 703 e brocas cilindricas
diamantadas ou disco de corte), sempre com protegao
adjacente aos tecidos moles, irrigacao e resfriamento
das mesmas, além de luxadores curvos para 0s casos
de exodontia e posterior corregado do manejo alimentar.

[1I.  RELATO DE CASO

Foi atendido no dia 21 de Agosto de 2021, no
Hospital Veterinario Jefferson Ricardo emJo&o Pessoa,

© 2023 Global Journals

Fig. 3. Linhas de referéncia anatbmicas
radiograficas de um coelho clinicamente
saudavel. Vista Dorso Ventral.

Paraiba uma coelha de aproximadamente 01 ano de
idade, fémea, inteira, pesando 1,9 kg, com histdrico de
ter sido perseguida no dia anterior por um cachorro no
condominio ondemora, e desde entéo ficou quieta e sem
querer comer. O animal apresentava-se tranquilo ao
exame fisico, permitindo a manipulagéo, parametros
fisioldbgicos sem alteragbes dignas de nota. Na
avaliagdo clinica especifica da cabega constatou-se
epifora no olho esquerdo, fato este que na anamnese a
tutora relatou ja estar presente antes da queixa principal
ter ocorrido, a cavidade oral foi examinada com a
visualizacéo rostral do desalinhamento dos incisivos por
meio do simples afastamento dos lébios (Fig. 4 e 5) e
em seguida o animal foi deitado em decubito dorsal no
coloda tutora e utilizou-se um espéculo vaginal metalico
(para a abertura das bochechas) e uma micro camera
(para registrar a imagem intra oral) (Fig. 6 e 7) onde
visualizou-se a formacdo de pontas dentarias no
sentido lingual dos pré molares mandibulares direito e
esquerdo. Ao ser questionada sobre a dieta, a tutora
relatou que era exclusivamente racao peletizada e frutas
(banana, pera e eventualmente pepino e couve).



MALOCCLUSION IN A RABBIT — CASE REPORT

Fonte: Arquivo pessoal do autor

Fig. 4: Desalinhamento oclusal dos Fig. 5: Desalinhamento oclusal dos
incisivos inferiores. Vista Rostral. incisivos inferiores. Vista Lateral.

Fonte: Arquivo pessoal do autor

Fig. 6: Ponta dentaria em pré molar Fig. 7. Pré molar inferior direito. Vista
inferior esquerdo (seta vermelha). rostral intraoral.
Vista rostral intraoral.

Foi realizado a coleta de sangue para exames
laboratoriais e 0 paciente foi encaminhado para estudo
radiografico do cranio, onde foi requisitado trés
projecdes a saber: rostro caudal, ventro dorsal e latero
lateral (Fig. 8, 9 e 10) e analisado de acordo com
BOEHMER, E, 2009 as linhas de referéncia anatdmica
para a espécie fechando o diagnéstico de méa oclusao
dentaria pordesgaste ineficiente.
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Fonte: Arquivo pessoal do autor

Fig. 8. Radiografia de cranio projecéo rostro Fig. 9: Radiografia de crénio projecdo dorso
caudal. Visualizagéo de pontas dentarias ventral. Leve desalinhamento dentéario na borda
evidenciadas pelas setas vermelhas medial do ramo  mandibular  direito,
sobrepuljando a linha de referéncia anatébmica

amarela, evidenciado em vermelho

Fonte: Arquivo pessoal do autor

Fig. 10: Radiografia de cranio projecao latero lateral visualizagdo de crescimento
dentario dos pré molares e molares sobre a mesa oclusal (linha amarela n° 1 —
tracada do inicio do palato duro ao tergo inferior da bula timpanica) e também
visualizacdo de crescimento da coroa de reserva acima da linha amarela n® 2 que
vai do 0sso nasal ao o0sso occipital (sugerindo crescimento retrégrado),
evidenciado pelas setas vermelhas.
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No dia 13 de Setembro de 2021 no Hospital
Veterinario Jefferson Ricardo, situado em Jo&do Pessoa,
Paraiba, o paciente foi operado. O tratamento consistiu
na reducdo da coroa clinicados incisivos por meio de
odontoseccao com disco de corte diamantado (Fig. 11
e 12) e dos pré molares e molares usando a pega reta
com uma broca carbide esférica n° 8, buscando a
oclusao correta dos incisivos, que acontece quando 0s

Fig. 11: Demarcagéao do local da
ondontosecgcéo com caneta cirdrgica

Fig. 13: Uso da Micro camera para
conferéncia do desgaste oclusal

incisivos inferiores se encontram entre 0s incisivos
superiores anteriores e posteriores e uma angulagao
proxima dos 10° para os pré molares e molares, que é o
preconizado na literatura VESTRAETE, Frank (2005).
Essa verificagao foi feitapor meio do registro fotografico
utilizando-se uma micro camera anexada ao celular e
também uma camera digital (Fig. 13, 14 e 15 a,b,c).

Fonte: Arquivo pessoal do autor

Fig. 12: Odontoseccao dos incisivos
inferiores

Fonte: Arquivo pessoal do autor

Fig. 14: Uso da camera digital para oregistro e

documentacao do caso
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Fonte: Arquivo pessoal do autor

Fig. 15: a. Incisivos aspecto inicial; b. Incisivos aspecto final, vista rostral.
c. Incisivos aspecto final vista lateral.

IV.  RESULTADOS

O animal retornou bem da anestesia inalatoria,
deambulando normalmente na baia de recuperacao,
teve alta e ao chegar em casa prontamente se
alimentou de gramineas fornecidaspela tutora. Com 30
dias voltou para o retorno e o relato era de normalidade,
ajuste da dieta eganho de peso.

V.  CONSIDERACOES FINAIS

Como os coelhos com doengas dentéarias
geralmente apresentam manifestagbes clinicas tardias,

sinais inespecificos, de dificil identificacdo, uma
avaliagédo sistémica completa antes de iniciar o
tratamento odontolégico é imprescindivel e que

pacientes dessa espécie com ma ocluséo dentaria
devam sempre receber um exame bucal completo. A
pesagem semanal de pets ndo convencionais mantidos
como animais de estimacdo é fortemente
recomendada, pois qualquer perda de peso requer
investigacdo e isso destaca a importancia de integrar
rotineiramente técnicaseficazes e ndo invasivas, como a
radiografia de cranio, na rotina do exame clinico
segundo BOEHMER, Christine (2020). A doenga oral

© 2023 Global Journals

pode, assim, ser identificada e o tratamento instituido
mais cedo. A dieta ideal para os coelhos, que sao
estritamente herbivoros, consiste na adogdo de uma
alimentagao rica em fibras para que ocorra o devido
desgaste dentério, sendo o capim e feno grosso como
componentes principais e podendo ser complementado
com vegetais frescos e pellets secos. Se forem
fornecidos pellets secos, eles devem formar apenas um
maximo de 10% da dieta total, mantendo assim uma
boa abrasividade e o nivel de desgaste ideal, pois é
constante o ritmo de crescimento dos dentes desses
animais FERREIRA, Larissa (2020).
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e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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