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XponobuoaozuuHu acnekmu
6 engokpunoaozusama

A. C. ArekcaHppoB

Nnctutyt no buodusnka, bbarapcka akapemus Ha Haykute — Codus

Chronobiological Aspects in Endocrinology

A. S. Alexandrov

Institute of Biophysics, Bulgarian Academy of Sciences — Sofia

brvopntmnte ca npucbwm Ha  BCUYKK
XKVBW OPraHU3MU 1 NpPeACTaBAsiBaT HEODOXOAMMO
YCAOBME 33 HOpPMaAHATa VM XKWM3HEHa AENHOCT.
Mpe3 nocaeaHuTe roanHN ce Habaiopasa OypHO
pa3BUTIE HA METOAVKWTE 3a TSAXHOTO U3CAEABaA-
He.

3yyaBaHeTo, 0bSsICHEHWETO, cuctemaru-
Kara u W3NOA3BaHETO B NpaKTuKara Ha Te3n sB-
AeHNst ca ODEeKT Ha KAOH OT OuoAorusita, Hape-
yeH XpoHobwuonorusi. Ts TpsibBa Aa OTrOBOPU Ha
CAEAHWTE BbMPOCW: KaKbB € NPUHUMMBT 3a U3-
MepBaHe Ha BpemeTo B Ouocucremute; CblLecT-
BYBaT A1 ,OMOAOMMYHN YACOBHULM"; KbAE TOUYHO
€ Pas3noAOXeH ,4aCOBHUKOBUAT MeXaHu3bm”; no
KakbB HAuuMH TOW u3npalla CBOUTE CUMHaAM AO
V3NbAHUTEAHUTE OPraHu Ha OpraHn3ma; Kaksy ca
MOAEKYAHUTE MEXaHV3MUN HA HEroBOTO AENCTBUE?
AHec Te3n BbNpocu ca Aareye OT CBOSI OKOHYa-
TeAeH OTFOBOP, MaKap Ye W3CAeABaHusTa npes
NOCAEAHUTE TOAVIHU XBbpAMXa 3HAYUTEAHa CBeT-
AVIHA BbpXYy TSX.

B HacTosiwpms oG3op ca pasraepaHu oc-
HOBHUTE XapaKTEPUCTKM Ha OWOAOrUYHWTE PUT-
mMn Kato nepuop, ¢asa, akpodasa, amnanTyAa,
OTHOCWTEAHA aMNAUTYAQ U T. H. [lpeactaBeHa e
cycTematuyHata TEPMUHOAOTUS Ha OVMOAOTUYHN-

Biological rhythms are inherent to all life
organisms and are a necessary condition for
their normal life activity. During the last years is
observed a rapid development of the methods
for their study.

The study, explanation, taxonomy and
using in practice of this phenomenon is a part
of the science of biology called chronobiology.
Its aim is to answer some of the following ques-
tions: Which is the principle for measuring the
time in biological systems? Do ,biological
clocks” exist? Where is the ,clock mechanism*
situated? How ,biological clocks” transfer their
signals to the executive organs of the organism?
What are the molecular mechanisms of their
activity?

Nowadays these questions are far from
their final answer though the studies during the
last years have highlighted some of the mecha-
nisms of their action.

The current review describes the main
characterisitcs of biological rhythms such as pe-
riod, phase, acrophase, amplitude, relative
amplitude, etc. The systematic terminology of
biological rhythms is shown based on their peri-
odicity, particularly the peculiarities of the cir-




Te PWUTMKM, OCHOBaHa Ha TsIXHATa NEPUOAUYHOCT,
M No-CneurarHo XapakTepHuTe 0coDeHOCTH Ha
UMpKaaHUTe (AeHoHowwHuTe) putmu. o-noapoob-
HO B ob3opa ca onucaHu OUOAOTUYHUTE PUTMK
Npyi TOHAAOTPOMHUTE XOPMOHMN.

ABTOpBT Ce HaAsiBa, Ye B TO3M 0030p uu-
TaTeAST MOXe AQ OTKpue CTUMYA, KOWTO Aa npe-
AV3BMKA MHTEpeC KbM Haykata XpoHobuoaorus,
HEODXOAMM 3a MOCTUraHe Ha NO-AMHAMMWYHO
pasbupaHe Ha EHAOKPVHOAOIMSITA KaTo USIAO,
AOKOAKOTO Tsl MMa OTHOLUEHWE OCBEH KbM YO-
BELLKOTO 3ApaBe — U KbM OKOAHaTa CpeAa.

cadian rhythms. More detailed attention in the
review is paid to the biological rhythms of
gonadotropic hormones.

The author hopes that in this review the
reader may find a stimulus toward gaining an
interest in the science of chronobiology neces-
sary to reach a more dynamic understanding of
the entire field of endocrinology as it relates
more broadly, beyond personal health, to our
environment as a whole.

KAKOHYOBU AYMW: xpoHobuoaorus, eH-
AOKPVHOAOTUSI, LMPKaAeH puTbm, OUOAOTVYeH
pUTbM, OCLMAALINSA, MYACATUBHO.

KEY WORDS: chronobiology, endocri-
nology, circadian rhythms, oscillatio, pulsatile.

BbBEAEHUE

Ouwe npean 2500 r. B pabotnte Ha rpbii-
kusi noet Arhilohu Hamunpame aymute: “yoyv—
WOKe d010s PLOWOS CVIPTOVS €xeL” — ,MNO3Hai
KakbB puTbmM MMat xopata” (4).

3a pOXAEHa roAMHA Ha XpPOoHOOMOAOTUSI-
1a (chronos — Bpeme, bios — xuBor) ce cmsra
1729 (He 1927 r.!), korato De Mairan (10) otk-
puBa pUTMK B pacTeHnsta (LMKAMYHO ABVIXEHMe
Ha AnCTaTa Ha PacTeHUEeTO XEAUOTPOM) C NPOAbA-
KITEAHOCT €AHO AeHoHoLve. Tasn putmmka ce
3anasBa ¥ npy rocTaBsHETO Ha pacTeHusTa B
TbMHa CTasi, 0e3 Aa MMa peAyBaHe Ha AeHsi C
Howra. Cnopea De Mairan B pacteHusta Cb-
LLLeCTBYBAT HAKAKBM BbTPELLHV  MEeXaHu3mn 3a
Bb3NprEMaHEe Ha BPEMETO.

Mpe3 1814 r. B Auceprauysita ¢ GppeHc-
KUSIT CTYAEHT no MmeauumHa Virey ynotpebsiBa
nspasa ,horloge vivante =biological clock” (xus
YACOBHVIK) 32 OMUCBaHE Ha AEHOHOLLHUTE PUTMI
(36).

TepMuHbT ,unpKaseH”  (NprbAM3NTeAHO
AEHOHOLLLEH) puTbM € BbBeAeH eaBa npe3 1969 .
or F. Halberg (15) n npousAnsa o1 AatuHCKuTE
Aymn ,circa” — okono, u ,dies” — AeH.

XpoHobOuonorvsita e Hayka, O0beKTVBHO
onpeAeAsilla 1 M3CAEABALLA  MeXaHu3muTe Ha
OVMOAOTMYHO BPEMEHHU CTPYKTYpPU, BKAKOUUTEAHO
PUTMUYHUTE MPOSIB Ha >kunBoTa. BbB dusnono-
MYHN TEPMUHN XPOHODWOAOTVISITa B3€MA OCHOB-

HU NPOMEHAVNBU KOHLENUUW 1 TeXHUKU 3a pe-
LIaBaHEeTo, Npy KOUTO MOXeEe Ad MpeACKaxe K-
AV B OpraHM3MnTe 1 3a W30AUPAHN OKOAHU
epeKT OT OCHOBHN €HAOTeHHU MeXaHu3mu. Tesn
OCHOBHW CBOWICTBA Ha pWUTMUTE Ca BakHU 3a 00-
pa30BaHNETO, eKOAOTMsiTa N MEeAULIHATA.

XpoHOOMoAOTUSITa BKAIOUBA CAEAHUTE ASi-
AoBe:

a) XpoHogusuorozusma € ASiA, ONuCBaLLL
BPeMeBUTe MPOSIBY BbB (PU3NOAOTNYHUTE LIUKAW;
AdBa OLUEHKA Ha HepBHWUTE LWKAM, €eHgo-
KpUuHHUMe, MeTabOAUTHUTE U APYIV B3aIMOAENC-
TBUSI B OpraHMW3ma, KOWTo ca B OCHOBaTa Ha Ou-
OAOTMYHUTE XapaKTEPUCTUKN Ha BPEMETO 1 Tex-
HUTe B3aMIMOAENCTBISI C OKOAHATa CPeA;

©) xpoHonamoaoeusma e ASIA, ONMCBALL
N3MeHeHMeTo B OUOAOTMYHWTE XapaKTepUCTVIKY
Ha BPEMETO KaTo OMpEeAeAsiLn, Pe3yATMpaLLy
WAM CbMBTCTBALLW CTaTyca Ha OOAHUTE — MNCKXO-
nati, pakosy 3a0OAsIBaHWS, €HgOKpuHonamuu,
S13B1, XUNEPTOHWN U Ap.

B) XpoHO$apmakorozusima € ASIA, ONuCBalLl
pe3yATaTTe OT XPOHOOMOAOTUYHNSI MOAXOA MY
$apmMaKoAOTUYHN  SIBAEHUS; XPOHODMOAOTNYHaTa
METOAOAOTUSI MpeAAara No-mMaAbK PUCK OT rpetu-
Kn v/uAn norpeliHa uHbOpmaunsi OTKOAKOTO
o0LLIONpUETNTE XOMEOCTAaTUYHN NMOAXOAU; XPOHO-
dapmakororusita ce paspeAs olle Ha XPOHOMOK-
CUKOAO2USI U XPOHOMepPanus.

EHAOKprHHATA  cnctema

nrpae  BaxKHa

POASi B PEryAUpaHeTO Ha PUTMUYHUTE MNPOLLECK.




Taka Hanpumep, naaallata CBETAVHA BbpXy pe-
TMHaTa Ha OKOTO NpeAaBa Bb3DyAara BbpXy Xu-
notaramyca, KOWTO e CBbp3aH C xunodusara —
OCHOBEH peryAatop Ha XAe3uTe C BbTpELUHA CeK-
peumns. [pe3 nNocAepAHWUTe rOANMHW Ce CTUrHa AO
3aKAIOYEHMETO, Ye XWNNOTaAamMyCbT € BUCLL PbKO-
BOAEH LEHTbp Ha BeretatnsHute (yHKUWN, KO-
TO OCbLLIECTBABA BPb3Ka C Napacumnarikosara v
cumnatikoBata HepsHa cuctema. Aonycka ce,
Ye XMNOTaAamMyCbhT MMa MPSIKO OTHOLLIEHUE KbM
CbLLIECTBYBAHETO HAa EAHOTEHHI MEXaHu3Mu B
peryAaumsita Ha puTMUYHUTE Npouecn n Ha ou-
orornyHns  vacosHuk  (biological clock). Cuwura
ce, ue B NpPeAHUTE SiApA Ha XMnotaramyca ce
Hammpar mexaHusmuTe Ha OWNOAOTMYHWS 4YacoB-
HIUK 1 SIApaTa B OTAEAHUTE ASIAOBE Ca CBbpP3aHm
C peryavpaHero Ha noaoBute QyHKLWM, Ha Te-
AeCHaTa Temnepatypa, KpbBHOTO HaAsiraHe,
NMYHHUTE  peakLun, BOAHO-EAEKTPOANTHNS Oa-
AQHC 1 Ap.

B nactosiums 0b630p ca npeacraBeHn oc-
HOBHNTE XapaKTepucTuky Ha OuoAornyHuTe pur-
MW;  pasrAeAaHu ca OMOAOTWUUHKTE pPUTMU Npw
XOPMOHWTE 11 NO-NOAPOOHO TE31 Ha rOHaAOTPOM-
HUTE XOPMOH.

OCHOBHW XAPAKTEPUCTUKIA
HA BUOAOTNYHUTE PUTMN

Ocumaauuute, xapakrepusnpaty HUoAo-
TMYHNTE PUTMU, HE3aBNCUMO OT KAacudpukaums-
1a, ce HabAloAaBaT Ha BCUYKKM HMBA Ha OUMOAO-
rMyHata opranvsauus. [oHsTeTo npowsamnsa ot
AaTVHCKata Ayma ,oscillatio” n OyksaaHo o3Haua-
Ba KOAeDAVBO ABWXKEHWE, TpenteHe, T. €. OCUu-
AALVIsiTa € €AMH MHOTOKPATHO MOoBTapsill, Ce KO-
AebateneH npouec. Tsi e npumep 3a AMHaAMUYHO
paBHOBECHe, KbM KOETO cuctemara ce CTpemu
(33). B nportuBeH cAyyan, Korato Hsama nosrope-
HIE WAM VIMA Camo NPUIOAV3NTEAHO MOBTOPEHNE,
rOBOPUM 3a 3aTUXBALLO, YCUABALLO CE WAM arie-
PUOANYHO TpenTeHe.

Tbil KaTO HEPSIAKO Ce CAy4YBa MOpPAAU He-
CbIAACYBAHOCT B TEPMIHOAOIMSTA AQ CE CTura u
AO MpPOTBOpEYNs, a OCLMAATOPHUST Xapakrep
Ha OMOAOTMYHUTE PUTMU  MO3BOASIBA AQ  C€
ynotpebsiBaT CbLUWUTE TEPMUHU, U3MNOA3BaHM 3a
onnceaHe Ha KonebaHusita BbB usnkarta, Lie
pasrAeAaMe HSIKOW OCHOBHU MOHSTHS, AedpuHU-

EnpoxpnHororns  Tom HIE Ne2/1998

paHn B Liypkaanus peunnk Ha Aschoff et al.,
1965 (2) n Bb3NPUETN AHEC:

Cnopea BbTpelHUTE CK KayecTBa OCUU-
AVpauLyTe CUCTeMU OMBAT: aKTUBHW — CMOCOOHM
Ha CBODOAHO 3aTVXBALLM OCUMAALMW VAN AQ W3-
BbPLLUBAT CaMOMOAAbPXKALLM Ce ocuuAaLmn (eH-
AOTEHHU PUTMM); KpalHO NAaCUBHK — HECnocob-
HI Ha CBODOAHO 3aTUXBALLM OCLMAALMN.

Cnopea BbHLIHUTE YCAOBUSI OCLMAMPALLI-
Te cuctemu GuBaT aBTOHOMHU U HEABTOHOMHI B
3aBVICMOCT OT TOBa, AAAM Ca MOA BAUSIHUETO Ha
MEePUOANYEH M3TOYHUK Ha eHeprus.

Tpsabsa pa ce otbeaexu, ye B GuUororny-
HUTE €KCNepPUMEHTN € HeOOXOAMMO Aa Ce Cho-
meHe KakBa ¢asa e W3noA3BaHa 3a ornpeaesHe
Ha NepuoAa, Tbil Kato TEPMUHBLT NEepuoA B Te-
CEH CMUCbA Ha Aymara € NPUAOXKUM, aKO KOSTO
n A e usbpaHa ¢asa BOAN AO CblUaTa CTONHOCT
Ha nepnoaa. Korato pasanumun ¢asn aasar pas-
AVIYHI CTOVHOCTU Ha NEepUoAd, € HEeODXOANMO
cneunasHo obsicHeHue.

Akpodasza — BpemeTo, C KOeTO MaKCUMy-
MbT Ha KOCKMHyCOMAATa Ha puTbma WK30CTaBa
CMPsSIMO  HAYaAOTO Ha OTYnTaHe Ha BpemeTo. 3a
HayaAo Ha oTuMTaHe Ha BpemeTo ce npuema no
npasuro 00.00 yaca MeCTHO acTPOHOMUYECKO
Bpeme. VsmepBa ce B eAVHWUM Bpeme WA B
EAVHMLY 32 M3MepBaHe Ha brbA (rpapycun) Kato
eANH UMKbA € paBeH Ha 360°. Amnantyaa — no-
AOBMHATA OT pasAvkata MeXAY MakCumyma u
MUHUMyMa Ha KOCuHycouaata. Mesop or
MESOR (Midline Estimating Statistics of Rhythm)
— CPEAHO HVBO Ha W3CAEABaHWS MNoOKasaTeA 3a
BPEMETO Ha €AVH MbAE€H LMKbA.

CbCrosHMeTo, B KOETO ABE WAM NoBeve
OCUMAQLIMK IMAT €AHAKBW YeCTOTU B pe3yATaT Ha
B3aVMHU VAW €AHOCTPAHHW BAVSIHWSA, Ce€ Hapuya
CUHXPOHM3aLM.

BbHLIHA CUMHXPOHM3aUMS — CUHXPOHU3a-
UMsi Ha putbmMa C puTbm (NEPUOANYEH NPOLLEC)
B OKOAHATa CPeAa WA APYr OPraHu3bMm.

BbrpeliHa cuHXpoOHM3aums — CUHXPOHW-
3aUMsi Ha puTbma C APYr puUTbM B CblLUMS Opra-
HU3bM.

Mpe3 1969 r. Franz Halberg (15) npeana-
ra cuctemaruyHa TePMUHOAOTUSI Ha OMOAOTMYHU-
1€ putmu (BUOPWUTMU), OCHOBaHa Ha TsixHata rne-
puoanyHoct (tabanua 1) (13, 15). Ot Tabanuara
ce BWXKAA, Ye OUOAOTUYHWTE PUTMU UMAT TBbp-




Tabauya 1. Yectota v neproa 3a TepmuHu, onucsaiy Guoaornunute putmn (no Halberg, 1969)

Table 1. Frequency and period range for terms describing biologic rhythms (from Halberg, 1969)
Anrauniicku Tepmud / bbArapckun Tepmun Vntepsaa / Interval
Ultradian / yatpaananeHn (yatpapreser) T< 20 h
Circaduohoran / uupkaayoxopaH (ABy4acos) t=17 = 1h
Circasemidian / uppkacemuiananeH (NOAyAHeBeH) T=12 = 1h
Circadian / uppkapeH (NpnbOAMBUTEAHO AEHOHOLLIEH) 286h 2 1 2 20 h
Dian / ananen (AeHOHOULEH) 244 h 2 1t 2 238 h
Infradian / nHpaanareH (NO-roasm OT A€HOHOLLME) T>28h |
Circaduodian / umpkaayoanareH (ABYAHEBEH) T 2 + 05d
Circaseptan / umpkacentaHeH (ceamuuen) 1=7 + 3d
Circadiseptan / unpkaancentaHeH (AByceammnue) 1= 14 = 3d
Circavigintan / uppkaBuriHTaHeH (TpuceamuyeH) T=21 % 3d
Circatrigintan / unpkatpuruHtaneH (meceden) T=30 + 5d
Circannual / umpkanyaren (ropuniue) T=1Ty £ 2m

T = nepnop; h = uac; d = aeH; m = mecew; y = roanHa
T = period; h = hour; d = day; m = month; y = year

A€ LIVPOK YECTOTeH CNeKTbp C NePUOANYHOCT OT
1073 A0 107 + 108 sec. Mpwy n3yyasaHe Ha OWO-
AOTUYHUTE PUTMN € BaXHO Aa Ce aHaAusupa
CreKTbpbT UM, AQ CE€ HaMepsIT MaKCUMYMbT U
MUHUMYMBT Ha PpyHkupute. Halberg et al. (14)
nocousar, ye eAHa OT xapaKTepHuTe 0coDeHoC-
T Ha OnopuTMUTE € HecTabMAHOCTTA Ha amnAu-
TyAaTa, nepuoaa, ¢asara u gopmara Ha kKoaebda-
ellata ce BbAHA. bBuoputmute Bapupat Kakto
Mpyu pasAnuHUTEe UHAMBUAK, Taka Vi Npu eAUH W
cbly yosek. ToBa e pesyATaT OT Bb3AEUCTBUETO
Ha KOMMAEKC OT (aKTopn — HacAosiBaHe Ha Das-
HUI pUTMU BbpXy NO-Obp3n, Bb3AENCTBME HA CAY-
yanHu daktopu n T. H.

BruoAornuHn puTMM € NepuoA, No-manbk
ot 30 muHyTK, ca sBucokovectotHu. Te ca usec-
THU B AuTeparypata KaTo LupKaxopaAHu (circa-
horal) nan nyacarusnu (pulsatile). Kom Tasn rpy-
na CnaAat pasAMYHN NpoLecu, CBbp3aHu C Aeit-
HOCTTa Ha CbpLETO, AMLIaHeTo, KoAeDaHus Ha
HSIKOWM OMOXMMUNYHK peakuyn n T. H. CpeaHouec-
TOTHU Ca PUTMUTE C NPOABAKUTEAHOCT OT 30 mu-
HYTM A0 6 AHW. Kbm Tasu rpyna cnaaar Uvpkaa-
HUTE pUTMK, T. €. DMOPUTMI C NEPUOA, paBeH
Ha AeHoHoulmeto. Te ca eHAOTeHHU No CBosTa
NpupoAa, 0ONKHOBEHO NPEACTABASIBAT YCTOWYNBY
KOAeDaHNS 1 ca BPOAEHO CBOWCTBO Ha OpraHus-

ma. LInkbAbT CbH-DOABpCTBaHE MOXe Aa Obae
NPUYNCAEH KbM UMPKaaHWUTe putmin. Huckouec-
TOTHU Ca CEAMWUYHUTE, AYHHUTE 1 TOAULLHUTE
PUTMU, YKATO NPOABAKWUTEAHOCT € OT eAHa CeA-
MULA AO €AHa TOAMHA. MEHCTPYaAHNST LUUKbA €
AODpe 13BECTeH Mpumep 3a puUTbM C HUCKOYeC-
TOTHW KoAeDaHus.

OcobeH VHTepec NpeACTaBAsSBaT LPKaA-
HUTE (AEHOHOLLIHWUTE) PUTMUK, YUUTO XapakKTepHU
ocobenoctn Pittendrigh 06obuaBa, kakto caea-
Ba:

1. Uppkapnute putmn ca OBuorornyHu
pUTMI C MepuoA, NPUOAMBNTEAHO paBeH Ha TO3W
Ha BbpTeHETO Ha 3emsiTa OKOAO octa n (27).

2. CobluecTByBaT HEM3MEHHO B KUBWTE
cuctemn (26).

3. EHporeHHun ca (27).

4. lpeacTaBasBaT yCTONUMBYU 3aKOHOMEP-
HU KoAebaHus (26).

5. HacaeactBeHo oOycroBenn ca.

6. lNpucbly ca 3a BCUYKM HMBA Ha Op-
raHmsaums — OT KAeTKa AO OpraHusbm (26).

7. TlepnoabT Ha uMpKapAHUTE puUTMKM Cce
Xapaktepusupa C roasma CTabuAHOCT Ha MOAAbP-
kaHe. [Mpy obnuaitHM yCAOBHSI OTKAOHEHUsITA ca
No-MaAku OT 1-2 MWHYTW 3a AEHOHOLVe, T. e.
oT nopsiabka Ha 0.1%.




8. lNepuoante Ha uMpKaAHWTE pUTMK ca
XapaKkTepeH BUAOB OeAer. Y HOLLHOAKTUBHUTE BU-
AOBe Te ca ODMKHOBEHO Mo-kKbcu OT 24 yaca, a
Yy AHEBHOAKTUBHWUTE — NO-AbAMM OT 24 uvaca (5).

9. lNepuoabT Ha UMpKaAHWUTE PUTMK MOY-
TN HE Ce MPOMEHS NPU XUMUYECKU Bb3AENCTBUS
(17) » or npomeHn B Temneparypara.

10. TlepnoAbT Ha uvpKapHUTE PUTMK 3a-
BWCW OT MHTEH3UTETa Ha OCBeTAeHueto (3), karo
Y HOLLIHOAKTMBHUTE BWAOBE C€ YyBeAMvyaBa C Ha-
pacTBaHe Ha WHTEH3UTeTa, a y AHEBHOAKTUBHUTE
HamaAsiBa C HapacTBaHe Ha WHTeH3uTeTa (npasu-
Ao Ha Aschoff).

11. Tlpn onpeaeaeHn ycaoBus (CUHXpO-
HM3aLMs) NEePUOALT Ha LMPKAAHUTE PpUTMK Ce
V3MEHSI B AQAGHU TPaHULIM 3a BCeKW OMOoAOrnyeH
BVA W BCEKN OPraHU3bm.

12. TloaA BAVSIHVME Ha HSKOW NEPUOANYHMU
SIBA€HUSI BbB BbHLUHATA CpeAa (BbHLUHW CUHXPO-
HU3aTOPV), Hal-BaXEH OT KOUTO € LWKbABT Ha
OCBETAEHVE, UMPKAAHWUTE PUTMK moraT Aa Mpo-
MeHSIT nepuoaa n ¢asata cu.

13. B ortcberBrE Ha NEepuoAnyYHM npome-
HN B OKOAHaTa cpeAa (BbHLUHWU CUHXPOHM3ATOPU)
Ce NposiBABAa €HAOTEHHUST, reHeTUYHO 0DYCAOBEH
NEepPUOA Ha UMPKAAHWUTE PUTMK, KOWTO € BUAOBO
cneunduyeH — T. Hap. ,CBODOAHO npoTnyaHe”
Ha puTbma.

14. aszata Ha cBODOAHO npoTuvaly, pu-
TbM MOXE Aa C€ MPOMEHU MNpu EeAHOKPATHO
CBETAVIHHO Bb3aevnicTBue. [lpomsiHata 3aBucy OT
VIHTEH3UTETA 1 NPOABAKUTEAHOCTTA Ha CTUMYAA,
HO Hai-Beye OT MoMmeHTa (cobcTBeHa ¢asa), B
KOWNTO € MNPUAOXKEHO Bb3AencTBueto (27).

15. HoBoTO ycTOMUMBO CbCTOsSIHME He ce
noctra BeAHara, a CAeA ONPEAEAEHO Bpeme,
npe3 KOeTo Ce pasBumBar T. Hap. NPEXOAHW sBAe-
Hus (27).

BUOAOITNYHN PUTMU
NMPN XOPMOHWTE

pe3 NocAeAHOTO AeceTnaeTue pasBuUTHe-
TO Ha TexHMKaTa 3a BUCOKOYECTOTHU KPbBHU
npobu, uyBCTBUTEAHUTE U CcneunduuHuTe paAno-
VIMyHOQHaAM3M Hampasiixa Bb3MOXHO AEMOHCT-
PUPAHETO Ha CMOHTaHHK BpemeBn (AYKTyaLyu B
HMBaTa Ha XunodusHarta MAasma Ha pasAuyHu
xopmoHu. Cnopea Van Cauter and Honinckx
(35) NpyY HOPMaAHN YCAOBUSI Ce NAeHTUMUMpaT

ABa TUNA M3MEHEHUs B CeKkpeuusita Ha noseve-
TO XOPMOHW:

1. TlepnoAnyeH KOMNOHEHT, CUHXPOHW3N-
paH WA ONPEAEAEH OT CBETAVHHUSI UMKbA AEH-
HOLLL /WA ADYTW eK30TeHHU (akTopy, CBbp3a-
HU C AEHOHOLIHWUTE MPOMEHN Ha OKOAHaTa cpe-
Ad. Tosn nepuoAnyeH KOMMOHEHT ce Hapuya
SUMPKAAEH puUTbM”, He3aBUCUMO OT dopmara Ha
Heroeara BbAHA W EHAOTE€HHUS NAN €K30reHHUs!
MY NPOV3XOA.

2. Enu3oAnyHn $AyKTyaumm ¢ NpoOMeHAnB
NEproA 1 amnamnTyAa, 3a KOWUTO B AuTepaTtypata
Ce roBopu Karo 3a CcekpeTopHu ,episodes — enu-
30An”, ,spikers — Bbpxose”, ,pulses — nyacaunn®,
,bursts — B3prBose”. [NoBrapsHeto Ha Takusa
~€NN30AN” Ce O03HayaBa KaToO ,yATpPaAVaHeH pu-
Tobm” (Tabanua 1). Te Bb3HWMKBAT C YECTOTU, MHO-
ro NO-TOAeMN OT E€AVH LMKbA OT 24 yaca. Tpsib-
Ba obaye AQ OTOEAEXUM, Ye HEe3aBUCUMO OT W3-
NOA3BaHETO Ha Aymarta ,puTbM” TOBa SIBAEHVE He
e crporo nepuoamnyHo. OT ToBa cAeaBa, uye Tep-
MuHuTe episodic — enuzoanyen” u ,pulsatile —
VIMIYACEH” mMoraT Aa ce ynoTpebsiBaT Kato CUHO-
HUMUN.

EnnsoanyHute M3meHeHns B nAazmeHuTe
HVBa ce HaOAIOAABAT 3a BCUYKM XWUMODU3HU XOp-
MOHW 11 3a rOAsM Opoii Apyru xopmoHu. Hesa-
BMCMMO OT TOBa TEeXHUST MPOU3X0A W Pu3KOAO-
TMUYHO 3HAYyeHMe OCTaBaT AO TOAsSIMA CTeneH He-
SICHU.

XOPMOHAAHO-PELLENTOPHOTO  B3aVIMOAEWIC-
TB/E VIMA CbLLECTBEHO 3HayeHMe 3a PYHKLMOHU-
pPaHETO Ha eHAOKpUHHaTa cuctema. B ocHosara
Ha AEHOHOLLIHUTE PUTMU Ha YYBCTBUTEAHUTE pe-
LENTopu AeXaT KaKTo peuentopHuTe B3aumo-
AENCTBUS  C  KOHLEHTpauusTa Ha XOPMOHWUTE,
Taka W UMKAMYHWTE MPOMEHN B CrnocobHoCTTa
M Aa ,MNO3HaBar” n ce CBbp3BaT C XOPMOHWUTE.
Tesn puTMU M3NBAHABAT POASiTA HA YHUBEPCAAEH
aKkUenTop Ha UgAaTta cuctema, peryanpatia ¢yH-
KUMWTE HAa eAHa WAW Apyra €HAOKPWHHA >KAesa.
LiykanuHoctta B KoAebaHusTa Ha KOHLEHTpaLu-
ATa Ha XOPMOHUTE BOAN AO CbOTBETHUTE K3Me-
HEHNS! B HWBOTO Ha MeTaboAWTWTE, B KpaMHOTO
MeTabOANTHO AENCTBIE HAa XOPMOHA W CbOTBET-
HO B aKTVMBHOCTTA Ha OnpeAeAeHa (pU3NOAOTMYHa
byHKUpS.

NHTepnpeTaunata Ha  KoAebaTeAHuTe
Npouecy B OpraHv3mMa € CUHXPOHHa, Viepapxuy-
Ha ¥ UMa peanua Bpemesu ¢asu, Npyu KoOUTo




npeobAapaBaT €AHV VAW APYIM XOPMOHAAHU 1
MeTaboAUTHN npouecy.

Cekpeupnsita Ha pasAVYHUTE XOPMOHU He
Ce V3BbPLUBA HEMPEeKbCHATO C €AHa W Cblla VH-
TEH3MBHOCT, @ B MOCTOSIHHO MPOMEHALLM Ce KO-
AVYECTBA B 3aBNCMMOCT OT BPEMETO Ha AEHOHO-
LLMETO, KAKTO U OT MOCTOSIHHO NPOMEHsLuTE ce
CTUMYAN 33 AAA€H XopmoH. He e Ge3pasanyHo
B KaKbB MOMEHT C€ OMNpPeAeAsl HUBOTO UM, AAAU
TOBA CTaBa CYTPWH, BEYep VAW B APYro Bpeme
OT AEHOHOULMETO.

Ha ¢urypa 1 e nokasaH AEHOHOLLHUST
putbm Ha comatotponHus xopmoH (CTX). Oko-
Ao 90 min caep 3acnuBaHe cekpeumsta Ha CTX
ce nosuwasa n poctura 30-40% ot obuiata pe-
HOHOLLIHA MPOAYKLS.

Mpyn mbxeTe 1 xeHute ce HabAOAaBa
o0lla 3aKOHOMEPHOCT Ha yBeAMYaBaHE CbAbpXKa-
HWETO Ha TUPEOTPONHUS XOPMOH B KpbBTa npes
HoLTa uAM paHo cyTpuH (o1 23 Ao 07 yaca) u
HamaAsiBaHeTo My npe3 AeHs (o1 11 Ao 22 uaca).
AMNAMTYAQTA HA  AEHOHOLLHUTE KOoAeDaHus B
KOHLLEHTpALMsITa Ha TUPEOTPOMNHUS XOPMOH Npu

KEHUTE € MO-TOAIMA, OTKOAKOTO MNPV MbXeTe.

[Mpn 3ApaBu AnMLa AAPEHOKOPTUKOTPON-
HUAT xopmoH (AKTX), nsmepeH no papmoumyHo-
AOTUYHUSI METOA Ha Berson-Yalow, uma Han-vHuc-
Ka crorHoct oT 18 A0 23 uaca, a Hali-BUCOKa —
cytpuH mexay 06 n 08 yaca.

[Mprema ce, ye pUTbMBT Ha cekpelus Ha
NPOAAKTMHA MMa BUA Ha BbAHOOOpasHa KpuBsa C
MaKCMYM Ha cekpeuusta B MbpBUTE YacoBe
caep 3acnuBade (21) (durypa 2). TMosuiuasaHeTo
Ha KOHLEHTpAUMATa Ha MPOAAKTUHA Ce MNpeAws-
BUKBA OT pasAnuHM ¢aktopn Kato ¢usnyecko
HaToBapBaHe, onepauus v Ap.

Cekpeupsita Ha TeCTOCTEPOH OT TeCTUCU-
T€ Ce U3BbpLUBA CbLIO PUTMUYHO. TO3M puUTbM,
Makap 4Ye He e NOAYEepTaH, € KakTo AEHOHOLLEH,
Taka 1 cesoHeH. Cekpeumnsta Ha TeCTOCTEPOH
npe3 Howra e no-roaama. OT Apyra cTpaHa,
npe3 eceHHuUTe meceuy Tasu Cekpeuus ce nosu-
waga. [1pe3 nocAepAHUTE TOAVHKU Ca OTKpUTK pe-
AMLA AYHHV pUTMK, HaW-4eCTO CBbp3aHu C pas-
MHOXaBaHeTO. [1POABAKNTEAHOCTTA Ha Te3n puT-
M1 e 29.53 3emMHN AEHOHOLLMA 1 € paBHa Ha

Hr/mA 30 7
ng/ml
20
e
Q
™~ _
X
-
O 10+
0 T T T T T T I T T T T T T T T T T T T T T T T 1
8 10 12 14 16 18 20 22 24 2 4 6

yacose/hours

Quz 1. AeHoHouweH putbm Ha comarorpontust xopmor (CTX) (no Malarkey, 1974)

Fig. 1.

Circadian rhythm of growth hormone (GH) (from Malarkey, 1974)
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Qua 2. AeHOHOLLUEH pUTbM Ha cekpeuwsita Ha npoAaktuHa (no Malarkey, 1974)

Fig. 2.

CUAEPUYHMS AYHEH Mmecel, (BpemeTo 3a MbAHa
obnKoAka Ha AyHata OKOAO 3emsTa), KaTto Mmak-
CYMymUTE CbBMaaar ¢ dasnte Ha MbAHOAYHVE, a
MUHUMYMUTE — C dasuTe Ha HOBOAYHUE.
TrnuyeH npumep 3a VHppaalaHHa nepu-
OAVYHOCT € MEHCTPYaAHUAT UVKbA. OCBEH CuH-
XpOHV3npaHa NePUOAUYHOCT BbB (asnTe Ha Xop-
MOHaAHaTa peryAauus Ha BCUYKN E€HAOKPVHHM
HIBa (FOHAAOTPOMUH OCBODOXAABALL, XOPMOH —
GnRH, roHapoTponuHute 1 SANYHUTE XOPMOHM)
No BPEMe Ha MEHCTPYAAHUsl UMKbA CE MPOMEHAT
MHOTO COMATUYHN 1 BereTatuBHU yHKUUN B Op-
raHn3ma Ha >XeHute, KOeTO NnoAvYepTaBa B3auMO-
Bpb3KaTa 1 B3aWMOODYCAOBEHOCTTa Ha PUTMIY-
HaTa AENHOCT. Auncata Ha NpPaBMAEH pUTbM B
cekpeuusita Ha XUNopu3HUTE rOHAAOTPOMHU XOp-
MOHU 11 B XOPMOHaAHaTa CeKpeuus Ha sinuHuka
BOAM AO AMMNCA Ha OByAAUUst W AO HEBb3MOX-
HOCT 3a 3abpemeHsiBaHe, He3aBUCUMO OT LMKANY-
HO HaCTbNBALLOTO KpbBOTeueHue. ToBa BOAN AO
NpaKTUYeCKNs M3BOA, Y€ HapyLUEHWsITa B MEHCT-
PYaAHIS LKbA, CAEAOBATEAHO U Ha yHKUuuTe
Ha pasMHOXaBaHe, Ca MpPEeAN3BMKaHU He Camo

Circadian rhythm of prolactin secretion (from Malarkey, 1974)

OT KOAVNYECTBEHU W3MEHEHNS B OTAGAHMTE eTanu
Ha XOPMOHaAHaTa peryAaums, HO 1 OT KayecTse-
HU M3MeCTBaHNs, T. €. AeCUHXPOHW3aLus B pUT-
MUTE Ha LMKAMYHWS Npouec.

Cekpeuunsta Ha AYTEVHU3MPALLA XOPMOH
(AX) n doankyro-ctumyanpatmsi xopmoH (MDCX)
€ pasAnyHa npes UAAOTO AeHoHouwime (32). [pu
pa3AMYHUTE Bb3PACTOBY TPYNU, KaKTO MpU Mbxke-
Te, Taka W npu XeHute, GaszaAHOTO HUBO Ha AX
€ Pa3sAnYHO.

Dierschke et al. (1970) nbpsu cboOuiasar
3a UMNyACEH (MyACaTMBEH) Xapakrep Ha KOHLEH-
Tpauysta Ha AX B nAasma Ha OBapuUeKTOMUpaHu
pesyc maiimyHu. [lo-KbCHO MMMYACEH OTrOBOP
Ha AX e AokaszaH n npu xopa (30, 38). Ipu Tax
cekpetopHute nMnyAacu Ha AX ca maAku u yec-
™1 no Bpeme Ha ¢oAnKyAHaTa ¢asza, a No Bpe-
Me Ha AyTeaAHaTa asza ca roAeMu U PeAKN.

Mpn HAKOW BMAOBE XXWMBOTHW, Hanpumep
nabxose (20), ca OTKpWTK AOKa3aTeACTBa 3a TOBa,
Ye MexaHW3MbT, AexXalll B OCHOBaTa Ha MMNYAC-
HOTO ocBODOXAaBaHe Ha AX, BEpPOATHO ce Ha-
mupa B xunodusHara Kaetka. Apyru un3cAeABa-
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Hus in vitro (25) n in vivo (7, 31) nokasgar, ve
TO31 MEXaHW3bM € AOKaAM3MpaH B Mo3bka. V13y-
YaBaHeTo in Vitro Ha xunogusa OT XUBOTHU C OT-
CTpaHeHn roHaan (NAbXOBE) Coum, 4Ye No Bpeme
Ha KbCUTE €AHOYACOBU MHXEKTUPAHWUS Ha MocCTo-
aHHn HuBa GnRH ocBoboxaaBaHeto Ha AX vma
Heenn3oAMYeH Xapakrep, a WMMYACHOTO OCBO-
OoxpaaBaHe Ha AX e pesyATaT OT MMMYACHOTO OC-
BoboxaagaHe Ha GnRH (25). Cobuiectsysar
NPEANOAOXKEHNS, Ye UMMYACHOTO 0CBODOXAABa-
He Ha XUNOU3HN XOPMOHW Ce peryaupa u ot
LEHTpOBE B LUEHTpPaAHaTa HepBHa cucTema
(LUHC). Creponaute CbuLO yyacTBar B peryAaulu-
STa Ha MMMYACHOTO OCBODOXAABaHe Ha Xuno-
bV3HN XOPMOHU, KaTO NP HSKOW YCAOBMA NPO-
reCTepOHbT MOXE AQ U3MbAHABA POASTA HA WH-
xnowuop.

mnyacHoto ocsoboxaasaHe Ha GnRH
OT XWMOTaAaMyCa U3TAEXKAQ € TAABHUAT dakTop,
ONpPeAEeAsiLL, CUHTE3a 1 CbOTBETHOTO WMIMYACHO
ocsoboxpasaHe Ha AX n OCX (22) ot xunodus-
Hata >kae3a. [MOCTOAHHOTO UHXeKTMpaHe Ha ro-
remnt o031 GnRH BoAM AO KpaTKoTpanHO nosu-
wasaHe Ha AX B KpbBTa, HO 3a 2-3 AHW CeKkpe-
umsTa Ha XunopusHUTE TOHAAOTPONUHMU HaManAs-
Ba AO Huckn Gasuchu Husa (19). ObpatHo, Um-
nyAcHata cekpeuuns Ha AX MOXe Aa Ce MOAAbp-
Xa B TMPOABAKEHWE HA MHOTO  AHM, KOraro
GnRH ce noaasa Ha umnyacu npes 20-30 mu-
HyTV (6, 23). YcraHoBeHo e, ye AX B nAbxoBe ce
ocBoDOXAABa Ha uMNyAcu ¢ nepuop 20-30 mu-
HYTW, KaTo 4ectoTaTa U amnAMTyAaTa Ha VMNYA-
cuTe Cce 3anasBaT MOCTOSIHHW B MPOAbAKEHME Ha
24-yacoB AeH (34). Hewio noseve, Te3n putmny-
HU M3MeHeHUs Ha HuBata Ha AX B KpbBTa He ca
pe3yATaT OT Bapuauun B MeTabOAWTHaTa CKOPOCT
Ha xopmoHa (1), HUTO Ca NOBAVSIHW OT HsIKAKBa
Bb3MOXHA MHXNOWTOpHA KbCa oODpaTHa Bpb3ka
Ha umpkyanpatiust AX (8). Mpes 1984 r. Kanchev
et al. (18) HabAloAaBaT BMCOKOUYECTOTHW 3aTUXBa-
Uy ocumAaumMn B KpbBHUS cepym Ha AX (pur. 3
— AOAHATa YacT) CAeA ABYKPATHO WHXEKTUpaHe
Ha cuHtetnyed GnRH ot 1 ug n 50 wug npn
aHeCcTpaAHK OBLe. VI3amepBaHusTa ca HanpaseHu
npe3 15 cekyHAW B nbpsute 15 MUHYTN CAEA WH-
XKEKTVPAHETO, @ NEePUOABT Ha BYCOKOYECTOTHUTE
ocumaauum e 1-3 muHytn. OcunAauunte 3atnx-
BaT no-Obp30 npu oTroBopa Ha AX Ha roasma
Ao3a GnRH. BucokouyecToTHu 3artmxBalliy OCUM-

Aaumn ca Habaoaasanu u npu MCX (pur. 3 —
ropHata yacrt) (19). lMo-kbcHo Negro-Vilar et al.
(1987) HabaopaBat NOAODHNU BUCOKOUECTOTHU
ocuyAauum B OTroBopa Ha AX B nAbXoBe npu
MHorokpaTtHo ctumyAanpade ¢ GnRH (3 nocaepo-
BateAHn A031 no 10 ng npe3 40 min n 2 Apy-
m Ao31 no 50 ng npe3 100 min, kato npobure
3a AX ca B3emaHn npe3 30 sec) (kakto npu 18,
19). OcseH TOBa Te nokasgar, ye uUma nprdAn-
3UTEAHO AVIHEMHO yBeAuyeHue B oTroBopa Ha AX
npu po3a 10 ng n uye aABata otrosopa npu 50
ng He ce pasanuasar no ¢opma ¥ roremumHa.
Taka 0OBMBKaTa Ha MaKCHMMaAHWUTE OTFOBOPU Ha
AX obpasyBa kpuBa Ha Hacuiane. Negro-Vilar
et al. (1987) obsicHsiBat 1031 CTUMyAMpaALL, edekT
C nosulaBaHe YyBCTBUTEAHOCTTA Ha peuentopu-
Te Ha GnRH B membpanute Ha xunodusHute
KAETKM.

[Mpe3 nocaepHuTe TrOAMHU NPOAbAXKaBAT
N3CAEABAHUSTA, CBbP3aHW C VMMYACHOTO OCBO-
boxaaBaHe Ha AX. Taka Hanpumep cnopea
Vizcarra et al. (1997) nmnyacHara cekpeunsi Ha
AX e Heobxoarma 3a POAUKYAHUSI pacTex npu
kpasute. VimnyacHoto TpetupaHe ¢ GnRH, koe-
TO CTUMYAVPA POAUKYAHWS pacTex U AyTeaAHaTta
aKTMBHOCT, HE3HAUYUTEAHO MPOMEHs CcekpeuusiTa
Ha cepymHus DCX wnAn  KOHUEHTpauusta Ha
FSHBMRNA (37).

i3meHeHusTa BbB BpEMEBUTE Xapakre-
PUCTVKN NPU NaTOAOTUS, HaMpUmep HAKOWU TyMO-
puv, MNoKasBar HapyllaBaHe Ha NEeproANYHOCTTa
Npy NOBULLIEHA W HamaAeHa KOHUEHTpauus Ha
KOPTN30Aa, aAPEHOKOPTUKOTPOMHUS XOPMOH 1
COMATOTpONMHa. XPOHOOWOAOTUYHA METOAOAOTVIS
€ NPUAOXKEHA 3a W3CAEABAHE Ha BPEMEBUTE Bb3-
AENCTBMS Ha MporectepoHa BbpXy napamerpure,
Xapakrepuampaliy UMPKaAHUTE pPUTMU Ha YMO-
para, opaAHata Temnepatypa, cbpuebueHero, cu-
Aata Ha rpuna n Ap. (29).

[MpomeHnTe B napameTpute Ha puTbma
Ha UVPKaAHM W UMpKaHYaAHU YecTOoTy Ca NpeA-
craBeHu B TabAanua 2. AeCUHXpoHu3auusita Ha
puTMUTE NPU EHAOKPUHHATA peryAauus e CBbp-
3aHa He CamO C HapywaBaHe (OTCbCTBME) Ha
ceKkpeuusita Ha eHAOreHHUst UHCYANH (C-OeATbk)
W HEroBWsi KpaeH MeTadoANTeH edekr, HO 1 C
NHAYLMpPAHE Ha HOB W3KYCTBEH puTbm npu BOA-
HUTE OT AMAbeT — eXeAHEBHO (NOoHsKOora 1 MHO-
FOKpaTHO) BbBEXAAHE Ha €K30T€HEH WHCYAVIH.
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uz. 3. BucokouecToTHU oclyiAaumi B KpbBHUs cepym Ha DCX (rope).
Bucokouectothn ocumAaumuu B KpbBHUs cepym Ha AX (aoay) (no Kanchev et al., 1987)

Fig. 3.

High frequency oscillations in blood serum of FSH (top).

High frequency oscillations in blood serum of LH (bottom) (from Kanchev et al., 1987)
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TabAuya 2. AeHOHOLLHI 1 TOAMLLHY XapaKTEPUCTUKM HA XOPMOHW MO Bb3PACTOBU PasAnunsi npu xopa
Table 2. Hormones characterized by age-related differences in one to several circadian and circannual characteristics

in human subjects

3AKAKOYEHUNE

CbBpemeHHNTe MNpeACTaBu 3a  GYHKLMO-
HaAHaTa AVHamUKa Ha pasAuyHUTE PUTMK B €H-
AOKpUHHaTa cuctema, KOWTO —Xapaktepusupar
CbCTOSIHMETO Ha OPraHu3Ma Karto USAO W Cpsimo
OKOAHaTa CpeAa, B HOpMa W NartoAorvsl, morar
AQ ce ODEAMHST C MOHSTNETO ,XPOHOEHAOKPW-
HoAOTUS”.

Moxe c nbAHa yBEpPEHOCT Aa Ce roBopwu
3a TOBa, ue BCSIKO 3aDOAsiBaHE BOAW AO Hapylua-
BaHe puTbmMa Ha (YHKLMOHMWPAHE Ha XOPMOHU-
TEe, Ye MeXaHM3MMUTe Ha AECMHXPOHM3aLUWs Ha
€HAOKPUHHUTE YHKLMKM Ca B OCHOBaTa Ha pas-
BUTMETO HAa MHOTO MATOAOTMYHW MPOLECH VAN 3a-
emar BakHO MSCTO B TsixHaTa natoreHesa. Cbli-

Purbm / Rhythm XopmoH (noa) / Hormone (sex) Autepatypa / References
Linpkaaer (aeHoHoueH)/ npoAaktuH (k, m) / prolactin (f, m) Cugini et al., 1982,
Circardian Descovich et al., 1974
C-beatbk (x, m)/C-peptide (f, m) Descovich et al., 1974
VHCYyAH (M) / insulin (m) Descovich et al., 1974
C-6eatbk/nHcyann (k) / C-peptide insulin (f) Descovich et al., 1974
anpocrepor (k) / aldosterone (f) Cugini et al., 1982,
Descovich et al., 1974
KopTn3oA (x) / cortisol (f) Descovich et al., 1974
ectpoH (k) / estrone (f) Cugini et al., 1982
ectpaanon (k) / estradiol (f) Cugini et al., 1982
17-OH nporectepoH (k) / 17-OH progesterone (f) Cugini et al., 1982
cBoboaeH TnpokenH (k) / free thyroxine (f) Descovich et al., 1974
CTX (k) / GH Descovich et al., 1974
G)CX (k) / FS H Descovich et al., 1974
(x) / LH (f) Cugini et al., 1982,
Descovich et al., 1974
enuHedpur (k, m) / epinephrine (f, m) Halberg, 1980
HoeenunHedpuH (k, m) / noeepinephrine (f, m) Halberg, 1980
LinpkanyaneH anpoctepor (k) / aldosterone (f) Cugini et al.,, 1982
(roanwen)/ 17-OH nporecrepor () / 17-OH progesterone (f) Cugini et al.,, 1982
Circannual ectpoH (k) / estrone (f) Cugini et al., 1982
ectpaanon (x) / estradiol (f) Cugini et al.,, 1982
l'IpOAaKTVlH oK) / prolactin () Cugini et al., 1982
X (x) / LH (f) Cugini et al., 1982
3 0k /T3 () Cugini et al., 1982

13

HOCTTa Ha DOAecTTa OT rAeAHa Touka Ha XpPOHO-
E€HAOKPVHOAOTMSITa MOXE Ad C€ OMNPEeAeAn Kato
HapylLaBaHe Ha GyHKUMsSTa Ha HOpmaAHute ,6u-
OAOTVMYHW YAaCOBHMUN® MAWM nosiBaTa Ha HOBO (na-
TOAOTMYHO) UMKAUYHO SIBAEHME.

B XpoHoeHAOKpUHOAOrUSTA TepanusTa C
XOPMOHaAHK npenapatn npuaodusa 0cobeHo
BAXHO 3HaueHWe OT rAeAHa TOYKa Ha XPOHOOW-
OAOTVISITA — €K30T€HHOTO BbBEXAAHE Ha XOPMOH
TpsiOBAa MAKCMMAAHO Aa UMUTPA  HOPMaAHUS
(ecTecTBeH) pUTbM Ha Herosara CeKpeuus 1 me-
TaboAM3bM. 3aTOBa € HEODXOANMO CUCTEMHO 13-
CAeABaHE Ha XOPMOHaAHMSI NPOdUA Ha puTbma
Ha BCeky OOAEH, KaKTO U OMPEAEASHETO Ha Npo-
dvra Ha OCHOBHUTE METabOAUTHM MoKasaTeAw,
peryAvipalLyl AAAEHUst XOPMOH.
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ApmepuasaHa XunepmoHus npu
MeHonay3HUu ZkeHu. XopMOoHaAHOMO
3aMecmumenHo AeuyeHue

6 komnaekcnama

aumuxunepmeu3u6ua mepanuda

C. 3axapueBa

KAVHVMYEH LeHTbp Mo eHAOKPUHOAOTUSI 11 TEPOHTOAOTUS
MeanupyHckn yHuBepcuter — Codus

Arterial Hypertension in Menopausal
Women. Hormone Replacement Therapy
in Complex Antihypertensive Treatment

S. Zacharieva

Clinical Center of Endocrinology and Gerontology

Medical University — Sofia

MeHonaysata, T. €. CnMpaHeTo Ha MeHC-
Tpyauusta, NpeACTaBAsiBa CbLLECTBEHA (BU3VIOAO-
rMYHa NPOMSIHA B XKVBOTA Ha XeHata U OOWKHO-
BEHO HacCTbMBa Ha OKOAO 5T-rOAMLLIHA Bb3PacT.
MMopaan oyakBaHata MOBULLIEHA NPOAbAKNTEA-
HOCT Ha »kuota kbm 2000 r. )XeHuTe Ha Bb3pacTt
45 1 noBeye rOAMHW Le cbeTaBassat 1/4 oT Ha-
ceAeHVeTO Ha 3emsTa. ToBa onpeaeAs HapacTBa-
LM MHTEpeC KbM rpynara Ha XeHute B npe- u
nocTmeHonaysa 1 KbM npobaemunTte, CBbp3aHK C
TIXHOTO 3ApaBe. CbpAeuHO-CbaOBUTE 3aD0AsiBa-
HWS Ca OCHOBHA MPUYMHA 32 CMbPT NPU XXEeHW-
Te 1 TdXHaTa Yecrora ce NoBuLLaBa APamaTtyHO
CA€A HaCTbNBaHe Ha MeHornaysata. ApTepuaAHa-
Ta XWNEPTOHWS Ce Cpella Mo-psAKO MNPy XKeHu-

EHAOKPUHOAOTS  TO!
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The menopause consitutes an important
physiological change in women'’s life and usual-
ly takes place around 51 years of age. Because
of the increasing life expectancy, by the year
2000 the women aged 45 and more will con-
stitute about 1/4 of the world population. This
fact accounts for the growing interest in women
in pre- and postmenopause and their health
problems. The cardiovascular diseases are the
main cause of death in women and their inci-
dence increases dramatically after the meno-
pause sets in. Arterial hypertension is less com-
mon in women than in men before the time of
the menopause thereafter its prevalance in
women increases. Whether the menopause ,per




Te€ B CpaBHEHWE C MbXeTe NMPeAn MeHomnay3ara;
CA€A TOBa YecToTaTa ¥ MpW XKEHWTe HapacTsa.
Aaan meHonaysata ,per se” AonpuHacs 3a no-
BMLLABAHETO Ha apTepPUAAHOTO HaAsraHe C Han-
peABaHe Ha Bb3pacTTa Npu XeHuTe, e AUCKYCH-
OHEH BbNpOC. TpaHCBEep3aAHWTE MPOYYBaHWS Ha-
MyIpaT No-BUCOKO apTepUaAHO HaAsiraHe npu me-
HOMAY3HW >KeHW B CpaBHeHWe C NpemeHonaysHu
Ha Cbllata Bb3PaCT, AOKATO AOHTUTYAUHAAHWTE
NpOy4BaHWs He MOTBbPXAABAT T3l pe3yATaTtu.

XOpPMOHaAHOTO 3aMeCTUTeAHO AeYeHVe e
OCHOBA Ha CbBpeMeHHaTa npoduaakTka Ha Cbp-
AEUYHO-CbAOBUTE 3a00AsIBaHVS. MexaHuamnte Ha
HEroBMs Ba3ONpPOTEKTUBEH eeKT ca KOMMAEKCHY
M BKAIOYBAT MPOMEHN B €HAOTeAHaTa (yHKLMS,
npoAndepauysta Ha CbAOBUTE TAAAKOMYCKYAHM
KAETKM, CbAOBaTa PEeAKTVBHOCT W AUMUAHUS Me-
TaboAM3bM. [Mo-HaTaTbLUHK U3CAEABaHKS Ca He-
0OXOAMMU 3a ONTUMU3MPAHETO Ha AMArHOCTUKa-
Ta U AGYEHMETO Ha apTepriasHara XuneproHus
npy >XeHn B meHonaysa.

KAKOHOBU AYMMW: aprepuanna xunep-
TOHUsI, MEHOMays3a, XOPMOHAAHO 3aMECTUTEAHO
AeYeHne.

Kaumakrepuymbt e QpusnorornueH npo-
LleC, CBbp3aH C Bb3pacTTa, U NPEACTaBAsSiBa Noc-
TEMNEHEH MpPexoA OT PENpOAYKTUBHUS KbM He-
PENPOAYKTUBHYSI NEPUOA OT XKMUBOTA Ha >KeHara.
[Mpuema ce, ue >XeHaTa € B MeHoOMaysa, ako e
HaAMLLE ameHopesi MOHe €AHa FOAVHA CAeA Moc-
AEAHaTa CMNOHTaHHa MeHCTpyauns. Menonaysata
HaCTbMBa Ha Bb3PaCT OKOAO 51 TOAUHW CAEA
€AVH MO-KPaTbK VAN TMO-NPOABAKUTEAEH MEPVIOA
Ha MEHCTpyaAHM Hapyllerus. [loHacTosiem
OKOAO 95% OT >XeHuTe B pasBUTUTE CTPaHW AO-
KNBABAT Nepuoaa Ha meHonaysara. Aonycka ce,
ue kbm 2000 r. OKOAO eAHa 4YeTBbpT OT HaceAe-
HMNETO Ha 3emsTa Le Ce Naaa Ha XKeHUTe Ha Bb3-
pact Hap 45 roauHu. lNopaan nosulleHara npo-
ABAKUTEAHOCT Ha KMBOTA MEPUOABLT Ha MeHOona-
y3ata oOxBallla NOYTN eAHa TpeTa OT XKMBOTA Ha
KeHarta. ToBa onpeaeAs HapacTBalls WHTEepec
KbM rpynara Ha >XeHuTe B npe- v noCTMeHona-
y3a 1 KbM npobAemute, CBbp3aHW C TAXHOTO
3ApasBe.

CbpaeyHo-cbaOBUTE 3a00AsIBaHMS ca OC-
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se” contributes to the age-related increase in
blood pressure in women is controversial. Cross-
sectional studies have established higher blood
pressure among post-menopausal than preme-
nopausal women at a certain age, while longi-
tudinal studies have not confirmed these find-
ings.

Hormone replacement therapy is the
basis of current prevention of cardiovascular dis-
eases. The mechanisms of its vasoprotective
effect are complex and involve alterations in
endothelial function, smooth muscle cell prolife-
ration, vascular reactivity and in lipid metabo-
lism. Further studies are needed to optimize the
diagnosis and treatment of arterial hypertension
in menopausal women.

KEY
menopause,

WORDS:
hormone

arterial  hypertension,
replacement  therapy.

HOBHA MpUYMHA 32 CMbPT NPY KEHUTe B MeHOo-
naysa. CMbpTHOCTTa OT CbpPAEYHO-CbAOBK 3a00-
AsIBaHVS npesullaBa obliata CMbpPTHOCT OT OH-
KOAOTVYHUM 3a00AsIBaHUS W ABA MbTU — CMbPT-
HOCTTa OT pak Ha rbpaara (9). AprepunaaHara xu-
neptoHus (AX) urpae raaBHa poAst 3a pasButne-
TO Ha MUCXemuyHa OOAECT Ha CbpLETO, CbpAeYHa
HEAOCTaTbYHOCT, MO3bYHO-CbAOBA DOAECT 1 e oc-
HOBEH pUCKOB (aKTOp 3a CMBPT OT CbPAEYHO-
cbpAOBU 3aboasiBaHust (3). o aanHm Ha C30
8-18% OT HaceAreHVETO Ha 3emsita CTpapa oOT
AX. B passutuTe CTpaHu u4ecToTata ¥ AoCTUra
20%. Y Hac OposiT Ha XUNEepPTOHULUTE € OKOAO
1 500 000 (18% oT HaceAeHuero).
MpoTnyaHeto Ha AX 1 OTrOBOPBLT Ha OOA-
HUTE KbM  AEYEHVETO C  aHTUXUNEePTEH3UBHN
CPeACTBa MOKas3BaT rOAEMU VIHAVBUAYAAHV OCO-
GeHoCTN, KaKTO U pasAnyusi no noa u paca. llo-
BEYETO PbKOBOACTBA MO XMMNEPTEH3MOAOTUS, B T.
u. VI pokaap Ha ODeaMHeHMst HauMoHaAeH Ko-
muter Ha CALLL JNCVI) (10) He otumTtaT AOCTa-
TbYHO SICHO pa3sAVMKUTE, CBbpP3aHU C MOAA, B AW-
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arHoctkara u AedeHneTo Ha AX. BB Bcuuku et-
HUYECKN TpYNy  MbXeTe nokassaT Mo-BUCOKO
KPbBHO HaAsiraHe B CpaBHeHue C >XeHute (2).
Pasankata no noA ce n3sBsBa B IOHOLLECKUS Ne-
pVOA, 3amnasBa Ce B 3psiAa Bb3paACT, a CAeA Luec-
Tata Aekapa noytn wm3vessa (8, 30). Peaumua
TPAHCBEP3aAHU  MPOYYBaHWs  MoKas3BaT  AOpU
,NpeobpbliiaHe” Ha yectotata Ha AX C Hanpea-
BaHe Ha Bb3pacTTa B MoA3a Ha xeHute (2, 13).
AanHute o1 30-rOANWHO AOHIUTYAMHAAHO —Npo-
yuaHe (Framingham Study) He notsbpxaaBar
Tasn Tesa. Te nokasear, ue C HanpeABaHe Ha Bb3-
pactra CUCTOAMYHOTO KPbBHO HaAsiraHe npu xe-
HUTe ce AODAMXaBa AO TOBA Ha MbXeTe, HO He
ro npesuiiaBa. AMacTOAMYHOTO KPbBHO HaAsiraHe
oCTaBa MO-HUCKO MpW XEHWUTe B CpaBHEHWe C
MBXETE NP BCUYKN Bb3PACTOBM rpynu 1 ce no-
HUKaBa M Npu ABata MnoAa CAeA 65-TOAWLLHA
Bb3pacT (27). Bbnpekn ue AX npesaAupa npu mb-
xete, abCOAIOTHUST OpoVi Ha >KeHuTe xunepro-
HUYKN € NO-BUCOK NMOPaAM NO-roASMaTa NPOAbA-
XKUTEAHOCT Ha >unBoTa um (1). AX e BaxeH npob-
A€M 33 Bb3paCTHUTE XEHW, Tb KaTO yectotara u
npu Tax Aoctra A0 80%.

BAnsiHnero Ha meHonaysara ,per se” Bbp-
Xy apTepraAHOTO HaAsiraHe € HEeAOCTaTbYyHO Npo-
ydeH Bbnpoc n e obekT Ha Aebatu. OTHOBO AOH-
rMTyAMHaAHUTe npoyysanua (16, 26) He otuutat
NOBULLEHNE HAa KPbBHOTO HaAsraHe C HacTbMBa-
HETO Ha MeHOomMay3ata, AOKaTO Mpu TPaHCBEp3aA-
HUTE npoyusaHus (24, 29) To e 3HaYMMO NOBYU-
WEHO Npy MeHoMay3Hu xeHu. Staessen et al.
(24) ycraHossBar 4 NbTU NO-BUCOKA YeCTOTa Ha
AX Npy MEHONaysHu >XEeHV B CPaBHEHWE C Te3n
B PENpPOAYKTUBHA Bb3pacT.

B Apyro npoyusaHe pesyAtatute ot 24-
4acoBOTO ambyAaTOPHO MOHUTOpUpaHe Ha apTe-
PUAAHOTO HaAsiraHe Npu HOPMOTOHUYKK MOKa3-
BaT, Ye TO € MO-BNCOKO Mpu XeHWTe B MeHona-
y3a B CpaBHeHue C Te3n B npemexonaysa (18).

[MoBuileHneTo Ha apTepuaAHOTO HaAsra-
HEe B MNEpUoAa Ha MeHonaysara ce OTAaBa Ha
pasAnyHn daktopu (3, 11):

— ecTporeHoB AepuuyT;

— aKTUBMPAHE Ha XUNOTaAAMO-XMNOdU3-
HO-HaADbOpeuHata oc;

— HeAOCTaTbuyHO KoOHTpabaraHCypaHe Ha
edexta Ha HaADbOpeuHuTe aHAporeHu;

— YBEAMYEHME Ha TEAECHOTO TEerAO, Cbrlbl-
CTBaLLLO MeHoMay3ara;

— MNOBULLUEHN €pUTPOLINTY, XEMOTAODVH,
KPbBEH BMCKO3WUTET, KpPbBEH 0DemM cAep cnvpaHe
Ha MEHCTpyaAHUTE KPbBOTEUEHNIS;

— KOMOUMHaLWs OT Te3n 1 ApPYr Hewssic-
HEHU HeBPOXyMOpaAHU daKTopu.

HAKOAKO KAMHMYHM NpOyYBaHUs, MNpoBe-
AEHW NPW Pa3AMYHN €THUYECKM Tpyni, AaBaTt oc-
HOBaHMSI AQ Ce AOMyCHE, Ye NpU MeHonaysHuTe
XKEHV HWBOTO Ha apTepraAHOTO HaAsraHe e B
No-roAsiMa CTeNeH 3aBUCUMO OT HaTpUeBMst XAO-
PUA B CpaBHEHME C MbXeTe Ha CbllaTa Bb3pacT
(17, 25);

Tominaga et al. (25) Hamwupar obparHa
KOpeAaLoHHa 3aBUCUMMOCT MEXAY MAasmMeHunTe
H/BA Ha MPOAaKTUHa, €CTpaAMOAa U nporectepo-
Ha 1 YyBCTBUTEAHOCTTa Ha KPbBHOTO HaAsiraHe
KbM HaTpueB XAOpPWA. Te3n pesyAtatm aasaTr ocC-
HOBaHVWEe Ha aBTOpUTE Aa AOMYyCHaT, 4Ye 3aBKCU-
MOCTTa Ha apTepUaAHOTO HaAgraHe OT HaTpueB
XAOPUA W MOHVKEHaTa CEeKpeuus Ha SvHNKOBY
XOPMOHW Ca B3aVMHO CBbp3aHW U 3a€AHO Yyvac-
TBaT B reHesara Ha AX npu MeHomnaysHu >KeHu.

XOPMOHAAHOTO ~ 3aMECTUTEAHO  AeYeHune
(X3A) e ocHoBa Ha CbBpemeHHaTa npoduaakTka
Cpelly CbpAEYHO-CbAOBUTE  3aDOAsiBaHUS  Mpw
XKEeHU B MeHonaysa. MetaaHaAnsnte nokassar
HamareHne ¢ 40-50% Ha pucka OT CbpAeyHO-
CbAOBM U C 30-50% Ha pucka OT MO3bUHO-Cb-
AOBU YCAOXKHEHWS MpK KEHW B MeHonaysa Ha
X3A (4). BbnpocbT 3a nokasaHusta u npoTuBoOmno-
KasaHuata Ha X3A npu meHonaysHu xenn ¢ AX
Ce ANCKYyTMpa MHOTO — MOpPaAK HenpasuAHaTa
aHaAOrUsl, KOSITO Ce MpaBu C OpaAHUTE KOHTpa-
LeNTUBHN CPEeACTBa.

KoHTpauenTnBHuTe MeAVKamMeHTV ca CbC-
TaBeHW OT CUHTETUYHU €CTPOreHUn BbB BUICOKM
AO31 C UeA OAokupaHe Ha oByAauusita. Te ca
NpOTUBOMNOKA3aHN NPU XUNEPTOHUYKM BbB dep-
TAHa Bb3pacT. TpsibBa ce oTbeAexu, ye HosuTe
OpaAHV KOHTpaLENTUBHY CPEACTBA Ca C MO-HNC-
KW AO31 Ha eCTpOreHuTe, He MoBMLIABAT KPbB-
HOTO HaAsiraHe U HsimMaT HebAaronpusiteH edexT
BbPXY CbpPAEUYHO-CbAOBATa CuUCTeMa. 3a pasAMKa
OT KOHTpauenTtusute X3A ce nposexaa C ecrec-
TBEHW €CTpOreHn (KOHIOrMpaHu ecTporeHy
CALLL, nan 17-B ectpaanon — Espona).

18



BA3OIMNPOTEKTUBEH EMEKT HA
ECTPOTEHUTE (5, 22, 23)

Aunpekthu edekTu:

— HamaasiBaT npoAudepaumusTa Ha CbAO-
BUTE FAAAKOMYCKYAHV KAETKW;

— MHXNOMpaT 0OpasyBaHeTo Ha eKcTpalie-
AYAAPEH MATPUIKC;

— MHXMOMPAT HaBAM3AHETO Ha KaAuun B
CbAOBUTE TAAAKOMYCKYAHU KAETKW;

— aKTUBMpAT KaAMEBUTE KaHaAw;

— MOTWCKAT aKTUBHOCTTA Ha KOHBepTnpa-
WS EH3NUM;

— HamaAsiBaT CbAOBaTa KOHTPAKLWA;

— HamaasiBaT arperauysta Ha Tpombouu-
Te;

— MOHMKABAT HKBOTO Ha MHXWbuTopa Ha
naasmuHoreHHus aktusatop (PAI-1);

— CTUMYAMpAT 0CBODOXAABAHETO Ha a3o-
TE€H OKWC 1 MPOCTALMKANH OT CbAOBWSI €HAOTEA;

— noBuLLaBaT aHrvoreHesara.

NnanpekTHn edektu:

— NOBULLABAT BWCOKOMNABTHOCTHUTE AU~
nonpotennn (HDL);

— HamaAsiBaT HUCKOMABTHOCTHUTE  AMMNO-
npotennn (LDL);

— noHwxkasart AannonporenH A (LpA);

— VIMaT aHTWOKCUAA3HM CBOWCTBA.

[MoHacTosiLuem ce npuema, 4e BUCOKOTO
KPbBHO HaAsiraHe He e MpOoTUBOMOKasaHue 3a 3a-
nousaHe Ha X3A (10).

Kaksu ca ycaosusita, Kouto Tpsibsa aa ce
criassar, npy BKAIOUBaHe Ha >KeHu ¢ AX Ha X3A
(20):

— AOOpe KOHTPOAMPAHO apTepuaAHo Ha-
AsiraHe C obuyaiiHWUTE aHTUXUNEPTEH3VIBHU CPEA-
CTBa;

— npeueHKa Ha puckoBeTe, CBbp3aHU CbC
CKOPOLLUHO YCAOXHEeHUe Ha AX;

— X3A e npoTtnBONOKasaHO npu HeAeky-
BaHa UM MaAuUrHeHa AX;

— B Xx0Aa Ha X3A e HeoOXOANM KOHTPOA
Ha apTepraAHOTO HaAsiraHe — OTHAYaAO EAVH MbT
MeCeYyHO, CAeA TOBA — Ha BCeKW Tpu meceua
npe3 nbpBara OAMHA, a MO-HaTaTbK — €AUH NbT
FOAVLLHO.

AedeHneTo ¢ nepopatit Gopmit BOAU AO
No-B1COKA KOHLUEHTpauys Ha ectporeHute B Cuc-

TemaTta Ha vena portae B CpaBHEHVEe CbC CUCTeM-
HOTO KpbBOOOpaLleHne. EctporeHute cTumyAn-
paT CuHTe3aTa Ha pasAVuHU YEPHOAPODHU Npo-
TeVHN (aHrMoTeH3nHoreH, ¢GrdpuHoreH), Kouto
NPOMEHSIT NpoduAa Ha CbAOBUS PUCK W napa-
MeTpuTe Ha xemocTasara. TeopeTnyHO WAEAAHO-
10 X3A TpsibBa Aa OCUTYpU NPEMEHONAY3HO HUBO
Ha ecTpapnoAa u u3dsirBaHe Ha edekta Ha Mbp-
BOTO MpemuHaBaHe npe3 yepHus Apob (first-pass
effect). Mo Tasn npuynHa noseyeTo PLKOBOACTBA
npenopbyBat X3A nNpu XUNepPTOHUYKN Aa Ce Npo-
BEXAA C MapeHTepaAHy GopmMU Ha ecTporeHuTe,
upe3 KouTo ce 3a0buKaAsi eHTepoxenaTaAHOTO
KpbBOOOpALLEHNEe — TpaHCAEPMAAHU MAACTUPY,
cyDAEpMaAHN NeAeTyn, BariHaAHNW KpemoBe U T.H.
Apyru AaHHK nokassat, Ye Mnpu MPOABAKWUTEAHO
X3A per 0s NOBULIEHOTO HMBO Ha AHTMOTEH3MNHO-
reHa He ce NpuApyXKasa C NOBULLEHVE Ha apTe-
PUAAHOTO HaAadraHe (6). B caeagalute roANHN
BEPOSITHO LLe Ce HanpaBu NpecuUeHKa Ha WUHAW-
Kauuute 3a NPUAOXEHUE Ha nepopaAHute ¢op-
MV Ha eCTporeHnTe Npu MeHONay3Hu eHn ¢ AX.
Te curypHo we HamepsaT msacto B X3A npu xu-
NEPTOHNYKN HApPeA C TPaHCAEPMAAHUTE.

KOW MPOTECTUHN AA N3BEPEM?

KoAkoTo noseue ce oOTpaAeuyaBar OT ec-
TECTBEHUSI NPOrecTepoH U ce AODAVXKaBaT AO aH-
ApOreHnTe, TOAKOBA MoBeyYe Ce yBeAnYaBar Bb3-
MOXHOCTUTE 3a CTpaHuuHu edektn. OCHoBHUTE
ca nosulleHne Ha Terroto (aHaboneH edekt) u
HaTpueBa 3aapbxkka. V1 ABata daktopa Oaaron-
puATCTBaT NMOBULLIABAHETO HA KPbBHOTO HaAsiraHe.
EkcneprmeHTaAHN AQHHW NOKasgat, ye nporecre-
POHBT 1 HSAKOW CUHTETUYHU MNpOrectnHn ca ap-
TEPUOKOHCTPUKTOPU 1 BeHOoAMAatatopu  (14).
Mpn >KeHW C AOMBAHUTEAHU PUCKOBU akTopu
NPOrecTHUTe MOraT Aa 3aAbAbouat pucka OT
TpombBo3n Ha ApAbokuTe Benn u WBC, ocobeHo
aKo ecTporeHHara CbCTaBKa € HeAOCTaTbyHa.

EMDEKTUN HA X3A BbPXY
KPbBHOTO HAASATAHE
NP XEHN C HOPMAAHO
APTEPUUAAHO HAASTAHE

MNpoyuBaHusTa nokassar, ye X3A:
— Camo C ecTporexu,
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€CTPOreHn =+ nporectuHy,
nepopanHo,

TPaHCAEPMAAHO

He BOAW AO MOBULUEHNWE HA KPbBHOTO HaAsraHe
WAN TO MOHWXKaBa.

EMEKTUN HA X3A MPU
MEHOIIAY3HN XEHN C AX

3a CbXaAeHue, AMNCBAT AOCTaTbYHO AAH-
HU 32 KaTeropuyHu W3BOAWM MO TO3K BbMNPOC.
TpyAHOCTUTE MABAT 1 OT aKTa, Ye B MHOrO CTy-
A npean 80-Te roAnHn HaAnumeto Ha AX e oT-
HOCWUTEAHO NPOTKBOMNOKA3aHNe 33 BKAIOYBAHE Ha
X3A. OcKbaHUTE M3CAEABAHUS BbPXY MaAKW Tpy-
nn ©oAHK nokasear, ye X3A Hsima HeOaaronpuisi-
TeH edeKT BbpXy apTepuaAHOTO HaAsiraHe. B xoa
Cca KOHTPOAVIpaHW MNPOYYBAHWS, pe3yATaTute OT
KOUTO Ce ouyakBaT B CAEABALLWTE TOAVHW.

Te uwie Aaaar OTTOBOp Ha ABa OCHOBHU
Bbnpoca:

1. MpomeHs An X3A edekra Ha Kaacuuec-
KOTO aHTUXMNEPTEH3NBHO AeyeHune?

2. Kon ca Hai-noaxopsiwimte KombuHa-
UM Ha MEAMKAMEHTV OT Te3n ABa KAaaca?l

OCHOBHM MPUHLUNIMN
HA AEMEHUETO HA AX
MPn XEHN B MEHOIIAY3A

— JXKenute ca no-po6pe nHbopmrpaHu ot
MbXeTe 3a PUCKOBETe, KOUTO HOCK BUCOKOTO
KPbBHO HaAsiraHe.

— Te nokassar Mno-roASMO CbTPYAHUYECTBO
npy NPOBEXAAHE Ha AEUEHWETO.

— [lpn xenute ce noctura no-A00bp
KOHTPOA Ha apTepUaAHOTO HaAsraHe B CpaBHe-
HVE C MbXeTe.

OCHOBHV NPUHUWNY Ha HeMeAUKaMeH-
TO3HaTa Tepanus:

— PeAYKLMs Ha TeraoTo;

— AVI€Ta C HUCKO CbAbpPXaHWE Ha roteap-
CKa COA;

HaMaAeH Mpuem Ha XXWBOTVHCKM Mas3-
HUHW;

ymepeHa ¢u3snyecka akTBHOCT;
yMepeH Nprem Ha aAKOXOA;
cnupaHe Ha TIOTIOHOMYLLEHETO.

Meaukamento3sna Tepanmusi. Auncsar
KOHTPOAVIPAHW  KAVIHUYHWM  NPOYYBaHWs, KOWUTO
ybeanTeAHO Aa nokassar npeAuMMcTBaTa Ha Aa-
AEH aHTUXVUNEPTeH3MBEH npenapar npw XeHu.
JKeHute OTroBapsT Ha aHTUXUNEPTEH3UBHOTO Ae-
yeHne NOAODHO Ha MbXKETe, HO HSIKOM ocobe-
HoCTu TpsibBa Aa ce MMar NpPeABUIA.

AvypeTnum: npeanounTaHn MeAnKameH-
T MPU KEHN C HUCKOPEHNHOBA, COA-UYYBCTBUTEA-
Ha n obemen Tnn AX. TnasmaHute AnypeTULM
nopumLLIaBar KOCTHaTa NAbTHOCT V1 HamaAsiBaT puC-
ka oT ¢pakrypu ¢ 20% (5). KombuHauusita Ha
TMasnaHn anypetuum + X3\ umsraexaa uHtepec-
Ha nepcnekTmsa.

berta-6nokepu: Hanara ce craHoBsuLeTo,
ye OeTa-DAOKepuTe Ca MO-MaAKO epeKTUBHW Npu
KeHute B cpasHeHune ¢ mbxerte (15). Auncsar
AQHHV 33 KapAMOMpPOTeKTVBeH edekT Ha KOoMOu-
Hauusita Geta-Onokep + X3A. TeopetuyHo e
Ce NpeAnoYnTaT npy MeHonays3Hu XeHu, npexa-
paA MMOKapAeH WHGAapKT, 1 TaknBa C murpe-
HO3HO rAaBoboAMe.

ACE-unxubutopu: ExcnepumeHTtaaHn u
KAMHUYHU AaHHU ¢ Moexipril nocrasst uHTtepec-
HU BbNPOCH:

— HaAMuMEe Ha TbKAHHA PEHVH-AHIMOTEeH-
3IHOBa CUCTeMa B KOCTWTE;

— POASl Ha aHrVOTeH3UH | 1 aHrMOTeH3NH
Il B ocTeokaacHata KocTHa pe3opbuusi (28).

Teopetnyno ACE-unxubutopute 0Ouxa
MOTAW  AQ UMaT ocTeonpoTektseH edekr. Ha
TO3W €Tan KAMHWUYHWAT ONUT € MOKa3aA CaMo He-
yTpareH edekT nNo oTHolleHne Ha Koctute. Kom-
Gunaunsita Moexipril + thiazide ce e okasaaa
no-epekTBHa Npu >XeHWUTe B CpaBHEHUE C Mb-
XKeTe Mo OTHOLUEHWE Ha KPbBHOTO HaAsraHe.
ObeuwaBaia mnsraexxaa kombuHaumsta ACE-uH-
xnbutop + X3A (aputBeH edekr).

KaAumeBu aHTaronuctn: EAHO cKopolHO
npoyusare ¢ Amlodipine Bbpxy 1084 GoAHn oT
AX nokassa 3HauMo Mo-A00bp edeKkT Ha meaw-
KameHTa Mpu >XeHUTe B CpPaBHEHNWE C MbXeTe
(12). AobassiHeTto Ha X3A He e NOBAUSIAO Cbliiec-
TBEHO aHTUXuUnepTeH3nBHus edekt Ha Amlodi-
pine.
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O0o006LLaBaliKi TOPHUTE AQHHU, MOXeE A
ce MPEeAAOXU CAeAHATa CXema 3a AeYEHUeTo Ha
AX npu XeHn B MeHonaysa:

1. Tlpn Annca Ha npoTtuBonokasaHus -—
MOHOTEpPANNs B CAEAHUS PEeA:

— TUa3VAW;
KaALMEBN aHTAroHWUCTH;
ACE-nHxunduropu;
Oeta-Onokepy.

2. [pun cobnbrcTBalim  3aboAsiBaHMs  ce
NpeAnoYnTaT CbOTBETHO:

- VIBC — ©Gerta-OnOKepu, KaAuMeBu aHTa-
FOHWCTN;

— CbpAeuHa HepocTtatbyHOCT — ACE-nHxu-
butopu, Anypetnuy;

— 3axapeH anadet — ACE-unxnbutopu;
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f:vpeglome . o

Llen Ha HacTosLLOTO NpoyyBaHe € Aa ce
yCTaHOBM 3a00A€BaEMOCTTa OT MHCYAMHO3aBUCHM
AvabeT cpep Aeuata Ha Bb3pacT A0 14 TOAMHM
B 3anaaHa bbarapus. [poyuBaHeTo € OCbLecT-
geHo B obnactute Codus n MoHTaHa c oOula
nonyaauns 2 807 000. V3noassaHn ca Apa He-
3aBMCUMM M3TOYHMKA HAa MHPpopMauMs 3a Aeua-
Ta ¢ Amabet: 1. KAMHMKA NO €HAOKPUHOAOTUS 1
Anabet, VHuBepcutetcka DoAHMLA MO neanatpus

The aim of this study was to dermine
the incidence of type I (insulin dependent) dia-
betes mellitus among children aged 0-14 years
in Western Bulgaria. The study included the
region of Western Bulgaria with total population
of 2 807 000. Two independent sources of data
were used: 1. Notification of new cases in the
Department of Diabetes, University Children’s
Hospital in Sofia; 2. Diabetes Outpatient Centre



— Codusi; 2. PalloHHN 1 0BWIpHCKN UEeHTpOBE 3a
AViCnaHcepusaums n cHabAsiBaHe C WHCYAUH, B T.
4. lNpaBocAaBHa KaTeApaAHa MOAMKAMHMKA C AW-
abeten uentbp ,CB. Ayka” — Codusi, n age Aer-
CKU pexabuAnTaunoHHn 3aBeAeHusi. Crenenta Ha
AOCTOBEPHOCT 3a CbOpaHWUTe AQHHW OT ABaTa u3-
TOUHMKA € oOnpeAaeAeHa upe3 capture-recapture
METOA,

3a nepuopa 1989-1994 r. ca perucrpu-
paHn 0o6uwo 303 HOBO3abOAeAN Aela C UHCYAW-
HO3aBNCKM 3axapeH AuabeT Ha Bb3pact A0 14
roamHn. [lpoueHT Ha AoctoBepHOCT — 97.34%.
CraHpapTusmpaHara no noA v Bb3pacT CpPeAHO-
roaviiHa 3aboaesaemoct e 9.82/100 000 roam-
wHo (95%Cl 8.72; 10.94). BapupaHeto Ha Cb-
lara no TrOAVHV € CTaTUCTUYECKN HEe3HauMo
(X:=4.2, p>0.1). 3aboreBaemocTTa cpes Mo-
muyertara npesulliaBa A€KO Ta3yl Ha MoMmueTtara
(10.13/100 000 roamnwHo cpety 9.54/100 000
FOAMLLIHO), HO pasAMKaTa € CTaTUCTUYeCKn Hes-
Hauuma (p=0.255). [lybepretHata Bb3pact
(10-14 roAVHN) BAMSE 3HAUMMO 3a HapacTBaHe
Ha 3aboAeBaeMOCTTa CpeA ABaTa MoAa B CpaBHe-
HUe C no-maAkute Bbapactosu rpynu (0-4 un 5-9
roavHn) (p<0.001). AHaan3npaHa no reorpadc-
Kn painioHn (GuswuTe okpb3u), 3aboreBaemocTTa
Bapvpa ot 6.31 Ao 12.03/100 000 roanwHo, Ka-
T0 e Haii-Bucoka 3a Codus-rpaa (p<0.1). Karto
USIAO 3a MpoydyeHaTa 0OAACT 3HAUMMO MO-BUCOKA
yectota Ha Anabeta B AeTckara Bb3pacT ce yc-
TaHOBSBA B rpapOBeTe, OTKOAKOTO B CeAaTta
(p<0.004).

CpeaHoropmiHata CraHAapT3MpaHa  3a-
DoAeBaEMOCT OT MHCYAVHO3aBUCUM 3aXapeH AM-
aber npu Aeuara Ha Bb3pacT A0 14 roauHn 3a
panoHa Ha 3anapHa bbArapus e cpaBHuUma CbC
3aboAeBaeMoCTTa, CboOLLEHa 3a NOBEYETO LEHT-
paAHoeBponeiickn cTpanu. [lybGepteTHust nepu-
OA U ypbaHu3aumsTa BAVSISIT 3HAUMMO 3a NOBU-
luaBaHe yecroTata Ha 3aboasiBaHeTo.

in Sofia, local hospitals, outpatient clinics and
two sanatoria, providing patients with free of
charge insulin. The completeness of ascertain-
ment was done by capture-recapture method.
In the period 1989-1994 303 newly diagnosed
children with IDDM were registered with total
ascertainment rate 97=34%. Mean annual
age/sex specific incidence rate was 9.82/100
000/year (95% Cl 8.72; 10.94). No significant
temporal variation within years was observed
(c5=4.2 p>0.1). A slight, but not significant
predominance of the incidence rate among
females existed (10.13/100 000/year for females
vs 9.54/100 000/year for males, p = 0.255).
Significantly higher incidence of IDDM was
found in pubertal age group (10-14 years) com-
pared to younger age groups (0-4 and 5-9 years)
(p < 0.001). Incidence rate ranged within dif-
ferent georgraphical districts from 6.31 to
12.03/100 000/year, being higher in Sofia town
(p < 0.1). Significantly higher incidence rate
was found among urban residents compared to
these from rural areas (p < 0.004). We con-
cluded that the mean annual age/sex incidence
rate of IDDM among children aged 0-14 years
or under in Western Bulgaria is comparable to
those, reported from other Central European
countries. Significant influence of pubertal age
and urbanisation for increasing of incidence of
IDDM was established.

KAKOYOBU AYMW:  uHCyAMHO3aBUCUM
3axapeH Anabert, Aeua, 3aboreBaemocT.

KEY WORDS: Type | (insulin dependent)
diabetes mellitus, children, incidence rate.

ToBa npoyuBaHe Oellle OCbLLECTBEHO C (pUHAHCOBA NOAKpena
B pamkute Ha npoekta EURODIAB, 3a koeto u3kasBame OAaropapHoCT.




VBOA

AvabetbT e XpoHUYHO 3aboAsiBaHe C Ha-
pacTBallla Yectota B CBeTOBeH Mmallab 1 Bucoka
LleHa, CBbp3aHa C AEYEHMETO W COLVAAHOTO OCW-
rypsiBaHe Ha 3acerHatute UHAMBUAKM. CbBpemeH-
HUTE ENUAEMUOAOTVIYHI CTYAUN BbPXY pasnpocT-
PaHEHVNeTO U KAMHUYHATA XapakTepuctnka Ha
AvabeTta vmar 3a LEA Aa XBbpAST NOBeYe CBET-
AVIHA BbpXy HeropaTta eTWOAOTUS, KaKToO W Aa
NOANOMOrHAT MAAHVpPaAHETO Ha CpeACTBaTa 3a He-
rOBOTO AeueHve 1 NpoduAaKTIKa.

B Hawara crpaHa nbpBOTO HaLMOHAAHO
npoyyBaHe Ha uyecrtorata Ha AMabera B AeTckarta
Bb3pacT o1 B. LlaHeBa 3a nepuoaa 1973-1982 r.
(2) ycraHoBsiBa CpeAHa 3a CTpaHata 3aboaeBae-
moct ot 6.0/100 000 roamwHo (95%Cl 4.85;
7.75) 1 NpubAN3NTEAHO CblliaTa TakaBa B 3anaa-
Ha bbArapus.

Mpe3 nocAeAHVTE TOAVHW MHOTO CTpaHm
CbOOLLIABAT TEHAEHLMS 32 HapacTBaHe yecroTara
Ha AeTCKusi Anabet. 3HaunmuTte reorpadcku pas-
AVIKW NOCTABST BbMPOCA 33 POASATA HA reHEeTUYHa-
Ta npeaucnosnums 1 daktopute Ha OKOAHaTa
cpepa. Te ca obekT Ha npoyuysaHe B ABE MHO-
FOHAUMOHAAHN  CTYAUN EURODIAB n WHO
DIAMOND.

B Hawara ctpaHa Ae reorpadckn obaac-
™ — 3anapHa n CesepowustoyHa bwarapus, ca
BKAIOYEHW B Te31 NpPOEKTU.

Llen Ha HacTOALIOTO NpoyuyBaHe € Aa yc-
TaHOBM 3aboAeBaemocTta oT | Tn (MHCyAMHO3a-
BUCUM) 3axapeH amnabet (M33A) npu aAeuata Ha
Bb3pacT A0 14 roavHu B 3anapHa bbarapus 3a
nepuoaa 1989-1994 r., kato ce aHaAv3upa BAU-
SHMETO Ha NOAQ, Bb3pacTTa U MECTOXMBEEHETO.

MATEPUIAA I METOA

MpoyusareTo BkAtouBa obaactute Codus n
MonTaHa, ¢ obuwia nonyaauns 2 807 000 n naouy
30 896 km?2. ToAsma uacT OT HACEACHWETO € KOH-
uentpupaHo B Codus-rpap — 1 114 900 (BKAlOY-
Balll HSKOAKO MpUAeXaLLUN CeAad). AHaAM3MpaHy ca
CbLLO A@HHWTE 3a OTAeAHUTE 7 OuBLUKM OKpbra,
KaKTO 1 3a FPaACKOTO U CEACKOTO HaceAeHne Kato
usno. V13noA3BaHM ca ABa He3aBUCHMK M3TOYHMKA
3a perncrpauus Ha aAeuara c Anabert:

1. KAMHMKA NO €HAOKPUHOAOTUS 1 AMa-
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Ger kbm YHMBepcuteTcka OOAHMLA MO neAumar-
puvsi, €AMHCTBEHOTO CMeLMaAn3paHo CTauunoHap-
HO AETCKO 3aBeAeHue 3a 3anapaHa bbarapus.

2. OOWMHCKM LEHTPOBE 3a AMCnaHcepu-
3auMs 1 CcHabAsiBaHe C  WHCYAMH, B T u.
lNpaBocAaBHa KaTeApaAHa MOAVIKAMHMKA C Avabe-
TeH ueHtbp ,CB. Ayka” — Codusi, n ABe AeTcKy
pexabuANTALIMOHHN 3aBeAeHus (AeTcku caHaTto-
puym — Bopuiew, n KanHnko-pexabuAntauyoHHo
oTAeAeHne — baHks).

Cayvaute ¢ DIDMOAD cunapom (Wol-
fram cuHApom), Bb3pactoB TUN Anaber B AeTCT-
Boto (MODY, NIIDM) n sropuuen Avaber npu
MYKOBVCLIMAO3a (00LLLO 8) ca W3KAIOYEH) OT npo-
yuBaHeTo. AaHHUTE 3a AETCKOTO HaceAeHue ca
NOAyYeHN OT HalMOHaAHMS CTaTUCTUYECKN WMHC-
tutyT. CreneHta Ha AOCToBepHOCT (Ascertainment
rate) npu ABa HE3aBUCUMI W3TOYHMKA 3a peruc-
Tpaums Ha Aeuata C AMabeT e un3yucAeHa upes
capture-recapture MeToA. V13noAsBaHa e AMpeKT-
Ha CTaHAApTM3aUus C BbBEXAAHE Ha CTaHAApTHA
nonyAauysi C €AHaKBM MO MOA W Bb3paCT MOAT-
pynu (17). AeBeTaeceT n neT NpOoLEeHTHU AO0Be-
PUTEAHN VHTEpPBaAM Ca MOAyYEHU 3a CTaHAAPTW-
3paHa 3ab0AE€BAEMOCT, M3MOA3BANKN MyacOHOBO
pasnpeaeAeHne, Korato cAyyaute ca noa 100 (7).
CraHaapTeH NyacoOHOB PErpecroHeH MOAEA € 13-
MOA3BAH 3a AHAAM3 Ha Pa3ANYMLTA B 3aBUCUMOCT
OT Bb3pacTTa, MOAA W MECTOXVBEEHETO 1 B3au-
MOAENCTBNETO Ha Te3n npomeHAnsu (8). Ouens-
BaHETO Ha KOeUUMEHTHTE HAa MOAEAA € W3Bbp-
lweHo cbe cratuctnueckns naker EGRET (21).
TOUKOBUAT TECT M TECTbT HAa MAKCUMAAHO Mpas-
AONOAOOHOTO  OTHOLLIEHME Ca U3MOA3BaHM  3a
OLEHsBaHE Ha CTaTUCTUYecKaTa 3HAYMMOCT  Ha
BCEKN €AVIH OTAEAEH MOAEA, KakKTO U 3a CpaBHe-
HUE MEXAY MOAEAUTE.

PE3YATATU

3a nepuopa 1989-1994 r. ca perncrpupa-
HU obOuwo 303 cAyyas Ha HOBOAMArHOCTULIMPAH
3axapeH Auabet npu Aeuarta Ha Bb3pact 0-14 ro-
AMHKN, KaTo 295 OT Tax ca AekyBaHu B KAnHuka-
Ta N0 eHAOKpPUHOAOTUSE U Avaber.

CreneHta Ha AOCTOBEPHOCT Npu perucr-
paumsita Ha OOAHMTE Bapupa 3a pasANYHUTE OK-
pb3n mexay 85.7% wu 100% (cpeaHo 97.34%).
CraHaapTusvipaHara no noA CPeAHOrOAMLLIHA 3a-




Tabauya 1. CranpaptvsnpaHa no noa 3aboaeBaemoct ¢ 95% AOBEPUTEAHN WHTEPBAAM NPU MOMYETA 1 MOMUYETA

B 3aBUCKMOCT OT reorpadckusi panoH

Table 1. Sex standardised incidence rate with 95% confidence limits among males and females related

to the geographical region

Oxpbr/District Momueta / Boys Momnueta / Girls O6uwo / Total
C3/IR 95%Cl C3/IR 95%Cl C3/IR 95%Cl

MoHTaHa / Montana 8.14 3:73; 1545 12.33 6.56; 21.08 10.19 6.38; 15.42
Bpaua / Vratza 8.57 4.56; 14.66 7.62 3.80; 13.63 8.11 5.20; 12.06
Buann / Vidin 9.30 3.73; 19.15 11.36 4.90; 22.38 10.29 5.76; 16.96
Kioctenana / Kjustendil 4.09 1.11; 10.46 8.67 3.74; 17.08 6.31 3.26; 11.02
MepHuk / Pernik 10.08 4.61; 19.12 9.28 4.00; 18.29 9.69 5.64; 15.51
baaroesrpas / Blagoevgrad 8.52 5.28; 13.03 6.84 3.91; 11.11 7.70 5.52; 10.62
Codus-rpaa / Sofia-city 11.93 9.42; 14.91 12.14 9.53; 15.24 12.03 10.11; 13.95
Codusi-oxkpwr / Sofia-district 6.63 3.31; 11.86 8.85 4.84; 14.85 7.71 4.99; 11.38
Obwo / Total 9.54 8.02; 11.06 10.13 8.52; 11.74 9.82 8.72; 10.94

C3/IR
95%Cl
Moayuep wpudt/Bold

boaeBaemocT 3a uUeAust nepuop 1989-1994 r. e
9.82/100 000 roamwHo (95%Cl 8.72; 10.94)
(rabanua 1). Hsma 3Haumma pasavka B 3abone-
BaeMOCTTa B 3aBWCMMOCT OT MoAa (Momuyera —
10.13/100 000 roamwHo, momuera — 9.94/100
000 roanwHo, p=0.255). CranaapTusnpaHara
3a00A€BaEMOCT B OTAGAHUTE Bb3PacTOBU Tpyny
0-4, 5-9 n 10-14 roanHn e nokasaHa B TabAuua
2. T1OCTbNKOBUAT MYaCOHOB PErPECUOHEH MOAEA
YCTaHOBIN 3HAUMMO MO-BMUCOKa YecToTa B nydep-
TeTHata Bb3pact (10-14 roAnHW) B CpaBHeHue C
no-maakute Bb3pactosu rpynu (0-4 n 5-9 roawn-
HM) KaKTO 3a MOMueTa, Taka U 3a MomMYeTa
(p<0.001) (tabanua 3). BapupaHeTto Ha 3aboae-
BaeMocCTTa no roauHn (8.14 /100 000 3a 1989 r.
A0 11.88/100 000 3a 1991 r.) e crarucruyecku
HesHauumo (X3i=4.2, p>0.1) (pur. 1).
Pasavikute B 3aboAeBaemoCTTa Mo OKpb3n
ca CbLIO CTATUCTUYECKN He3HauYMK, HO KOorarto

cpeaHa, 3aboaesaemoct Ha 100 000 3a roamta / incidence rate per 100 000/year
95% aoBeputeAHn nntepsaan / 95% confidence limits
n3noA3BaHa HopmaaHa npokcumaumst 3a Cl / normal approximation was used for Cl

T CE€ aHaAM3Mpa MOOTAEAHO 3a TPAACKO U CeAC-
KO HaceAeHue B UsAaTa 0DAAcT, ce yCTaHOBSIBA
3HAUMMO MO-BNCOKa 3a0OAEBAEMOCT B rpapoBeTe,
Haii-sucoka B Codusi-rpap — 12/100 000 roaw-
wHo (p<0.004) (tabanua 3).

KpanHust nyacoHOB perpecMoHeH MOAEA
YCTaHOBM CTaTUCTUYECKM 3HAYMMO BAMSIHVME Ha
nybepreTHata Bb3pacT 1 ypbaHu3auusTa 3a Ha-
pacTBaHe YecrtoTara Ha WHCYANHO3aBUCUMUS 3a-
XapeH Auaber npu Aeuara.

OBCBHXAAHE

HapacrBaHeTo Ha uecTtotata Ha WHCYAU-
HO3aBUCUMUSI 3axapeH AMabeT cpea Aeuata oT
3anapHa bBbarapus ot 6.0/100 000 roauLiHO
(1973-1982 r.) (2) A0 9.8/100 000 roauLHO npe3
neproaa 1989-1994 . e B CbOTBETCTBME C TEHAEH-
unuTe B NOBEYETO eBponencku crpaHu (6).
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Tabauya 2. 3aboAeBaemOCT NO MOA W BB3PACTOBI TPYNN B OTAEAHUTE OKpb3W (Bpoii Ha cayuaute Ha 100 000 3a roauHa)
Table 2. Incidence rate related to sex and age in different geographical districts (number of cases per 100 000 per year)

Oxpur/District

Momueta / Boys
Bb3p. rpynu / Age groups

Momuuera / Girls
Bb3p. rpynu / Age groups

HapacrBaHeTto e nponopunoHaAHO B noBe-
4eTo OKpb3U C m3KkAloueHne Ha Codus-rpaa, Kbae-
TO TO e noutn yagoeHo (6.77/100 000 roauwHO
A0 12.03/100 000 roauwkHo). B rpaHnuata Ao
10/1700 000 roauHO 3ab0A€BaEMOCTTa BbB Bb3-
pactta A0 14 roAMHU € CbnocTaBuma C Tasu B Mo-
BEUYETO LLEHTPAAHOEBPOMNENCKN 1 CPeAVN3EMHOMOP-
ckn ctpann (9, 12). Ts e Oamska cbc 3aboneBae-
moctta B bearpap — 9.7/100 000 roamwHo (23),
HO € MO-BWCOKAa OT APYMM CbCEAHW OaAKaHCKM
cTpaHu: bykypeuy — 3.5/100 000 roauwHo B Ha-
yaaoto Ha aecetuaetvieto (1981-1991 r) (11), 3ar-
ped6 — 7.4/100 000 roauwHo (16), CaoBeHust —
6.5/100 000 roanwHo (9), Mpums — 6.3/100 000
rOAMLLHO (4). VI3HeHaABaLLO HuUcKa 3ab0AeBaeMocCT
e ycraHoBeHa B MakeaoHns — 2.45/100 000
roamwHo 3a 1985-1991 r. (14), cpaBHeHa CbC Cb-
CeAHus bAaroeBrpapaCky OKpbr, KbAETO CPEeAHOro-
AuliHaTa 3aboaeBaemoct npe3 1973-1982 r. e
Buaa 3.31/100 000 roamwHo (1), a B HacTosLLO-
10 npoyysaHe e 7.7/100 000 roanwHo. He moxe
Aa Ce Hamepu AeCHO ODsicHeHue Ha To3n ¢akT,
Kato ce nma NpeABUA CbCEAHOTO reorpadpcko pas-
NoAOXKeHNe 1 eTHuYeckata OAM3OCT. 3a pasAvkara

0-4 5-9 10-14 0-4 5-9 10-14
MotntaHa / Montana 2199 13.68 7.41 18.70 5.68 13.11
Bpaua / Vratza 4.25 8.04 12.76 2.21 6.34 13.51
Buann / Vidin 8.91 8.18 10.57 14.17 0.00 18.93
Kioctenann / Kjustendil 3.46 3.16 5.36 3.68 3.32 17.16
MepHuk / Pernik 11.77 6.60 11.93 0.00 6.87 18.42
Baaroesrpaa / Blagoevgrad 9.1 7.23 9.24 4.1 6.34 9.76
Codusi-rpaa / Sofia-city 5.15 11.83 17.52 9.84 11.50 14.54
Codusi-okpbr / Sofia-distr. 3.94 10.85 5.00 2.10 11.28 11.20
Obuwo / Total 5.84 9.76 12.39 7.27 | 8.45 14.00

MOXe A AOMPUHACAT HECbBMNAAEHWETO MO Bpeme
MEXAY MOCOYEHUTE MPOYYBAHUS VAN HEU3BECTHU
daktopn Ha oKoAHaTa cpeaa u OwTa, yBeAnuasa-
wy 3aboresaemoctTa B tOrosanagHa bbarapusi.

3a npoyyenus nepuop (1989-1994 r.) Ba-
pupaHeTo Ha 3aboAeBaemoCTTa MO FOAMHW € Hes-
Haurmo. Anncara Ha enUMAEMKOAOTMYHO MNpPOYYBa-
He 3a nepuoaa 1983-1989 r. He no3BoAsiBa Aa ce
NPOCAEAN AMHamuKata B HapacTBaHeTO Ha 3aboae-
BaemocTTa. OtbersizaHusT nuk npes 1991 r. obave
KOpecrnoHaMpa ¢ AaHHute, obobuwenn ot L. G.
Braun (3), koito pernctpupa nuk Ha 3aboaeBae-
moct B HoBa 3eAaHAnst 1 Apyru CTpaHu no CbLLUO-
TO Bpeme, KaKTo W MOAODHO SiBA€HME B HAuaAOTO
Ha 80-Te roanHn. To3u deHomeH HacouBa 3a Bpe-
MEHHO TpaHCrpaHUYHO AeNncTBaly  ¢akTopy Ha
OKOAHaTa cpeaa. Hawwre pesyAtati nokassat Aeko
AOMNHMPAHE Ha yecToTaTa CPeA MomMuYeTara, Kak-
TO U B APYIV CTpaHu CbC CpeAHa 3aboAeBaemocT,
32 pasAMKa OT CTpaHWTe C BKUCOKA TaKaBa, KbAETO
npeBaAnpa MbXKusT noa (3, 9).

NybepTeTHVST NUK B HALLETO MNpoyyBaHe
CbOTBETCTBA Ha AaHHWUTE, CbOOLLEHN OT OCTaHa-
AnTe cTpann. [lyOepTeTHUAT pacTexkeH CKOK 1
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Tabauya 3. T1OCTbNKOB MyaCOHOB PETPECMOHEH MOAEA
Table 3. Stepwise Poisson regression model

MpomeHnausa ToukoB TecT 3a 3HaUMMOCT CreneH Ha cBobopa HuBo Ha p
Variable Score test for significance Degree of freedom (DF) p-value
Peruon/District 6.832 7 0.447
Moa/Sex 1.294 1 0.255
Bw3pact/Age 19.87 2 <0.001
[paa/ceno 8.457 1 <0.004
Urban/Rural

Pernon*Moa 3.611 7 0.823
Region*Sex

Pervon*Bu3apact 13.11 14 0.518
Region*Age

Moa*Bw3pact 0.2925 2 0.864
Sex*Age

(Tpaa/ceno)*Pervion 13.43 7 0.062
(Urban/Rural)*Region

(Tpaa/ceno)*Moa 2.628 1 0.105
(Urban/Rural)*Sex

(Tpap/ceno)*Bu3pact 0.224 2 0.894

(Urban/Rural)*Age

* Bsaumopeicteue mexay ABe npomeHavsu / Interaction between two variables

MOAOBOTO Cb3psiBaHe C€ OCbLLEeCTBSBaT OT XOp-
MOHW C MOLLEH KOHTpauHCyAapeH edekT. Hskow
OT TaX, Hal-BeYe aHApOreHuTe, Cb3paBaT U WH-
CyAVHOBA PE3NCTEHTHOCT. Taka TO3u Bb3pacToB
neprnoa Ce okasBa KpUTUYEH 3a KAMHWMYHATa U3si-
Ba Ha WHCYAVIHO3aBUCVMWSI 3axapeH AMaber.
Cneundununute ¢daktopy Ha OKOAHATa Cpeaa B
ypbaHn3upaHuTe paioHu yBeAMyaBaT pucka ot
pa3BuTMe Ha 3axapeH Aunaber. AaHHWTe OT enu-
AEMVOAOTUYHITE NPOYYBAHMS 3a BAUSIHUETO Ha
ypbaHu3aumsTa B APyrM CTpaHu ca npoTuBope-
unsn. B lMbpuys ce otOeasisBa HapacTBaHe Ha 3a-
BoAeBaemoCTTa OT CEACKUTE KbM [pPAACKWTE pa-
noHu, kato 3a AmHa 19 e 10.0/100 000 ro-
AVLHO (4). MoaobHa cTpykTypa ce cbobluasa 3a
MaBva, nposuHumMs Ha Wrtaams (22), n 3anapHa
Asctpaauns (13). B Apyrv enuaemnoAornyHn npo-
yuBaHua (10, 20) He ce Hamwupa 3aBUCHMOCT OT
roAemrHaTa Ha HaceAeHuTe mecta. /AOKOAKOTO
MHOTO OT BOAELUUTE ENUAEMUOAOTUYHI CTYAUN

HE pAa3rAeXAaT Hellata B TO3K acnekT Mnopaau
TBbPAE KOMMAEKCHUS 1 HEN3sICHEH Xxapakrep Ha
dakTopuTe Ha OKOAHaTa CpeAa, HaluuTe npoyuy-
BaHUsl CE HYXAAAT OT MNO-HaTaTbLUHO aHaAu3upa-
He. [oAemmHaTa Ha HaceAeHuTe MecTa y Hac He
BMHArM CbOTBETCTBA Ha CTeMeHTa Ha WHAyCTpua-
AV3aUMs M 3aMbpCsIBAaHE Ha OKOAHaTa CpeAQ,
HUTO MbK HaNbAHO OxapakTepusupa buta u xpa-
HUTEAHWUTE HaBUUM Ha HaceAeHueTo. Komnakr-
HOCTTa Ha HaceAeHueTo obaue CbC CUTYPHOCT
IMa OTHOLLEHME KbM Pa3npOCTPAHEHNETO Ha Hsi-
Kou BUpPYycHW wuHpekumn. Eann ot Tax (Coxaci)
ce oDBMHABAT B AMPEKTHO 3acsiraHe Ha OCTPOB-
HUS anapart, T. Hap. VIHCYAWUT, C BTOPWYHO aKTy-
BMPAHE Ha aBTOMMYHHUS OTTOBOP, AOKATO LLMPO-
KO pasnpoCTpaHeHuTe pecnupatopHu v CTOmall-
HO-UPEBHN WHpEKUNN yCKOpsiBaT —KAMHMYHATA
n3sBa Ha Amabeta upes cTpeca ¥ NOBULLEHUTE
VIHCYAMHOBU HY>XAM NO Bpeme Ha DoaepyBaHeTo.

VpbaHuzaumsta v CbBPEMEHHUST CTUA Ha
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@ue 1. 3abonesaemoct ot 33/ B AeTckata Bb3pacT Mo KaAeHAApHW ropnkn (1989-1994 r)

Fig. 1.

Annual incidence rate of IDDM among children during 1989-1994
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KNBOT MPEANOAAraT 11 HamaAsiBaHe Ha KbpMeHe-
10. Peanua cryaun (5, 15, 18) obGCbXAAT paHHO-
TO BbBEXAAHE Ha apanTMpaHW MAEKa Kato npu-
UMHa 3a VHAYUMPaHE Ha aBTOVMYHHUS OTrOBOP
no MpUHLUMNA Ha KpbCTOCaHaTa YyBCTBUTEAHOCT,
NPEABUA CXOACTBOTO Ha aHTWUTE€HN Ha OeATbka Ha
KPaBETO MASIKO 1 TaKuBa OT NMOBbPXHOCTTA Ha -
kaeTkata. B Hawwm npoyusanus (19) 53.3% ot
ObArapcknTe Aeua ¢ Avaber ca KbpmeHu Hap 3
mecela U camo 9.8% He ca KbpMeH) M300LLO.
Mo-cblectBeHo e obaye paHHOTO, Makap U
KpaTKOTpaliHO BbBEXKAAHE HA aAaNTUPaHN MAEKa
OLLE B POAVAHUTE AOMOBE, KOETO € fpakTuka y
Hac.

Pesyaratute ot EURODIAB n DIAMOND,
KakTo 1 Hawmte coOCTBeHN Obaewy npoyu-
BaHWS, LUE XBbPAAT MOBeYe CBEeTAUMHA BbpXy

1992 1993 1994

roAviHn/years

NpuuHNWTE 3a pasBuTWe Ha 3axapHus Avaber B
A€TCKaTa Bb3pacT U e 0DsiCHAT reorpadckute un
pacoBuTe PasAVKN B HErOBOTO Pa3npoCTPAHEHNe.

3AKAIOYEHUE

CpeaHoroanuiHata CraHAapTM3MpaHa  3a-
OOoAeBAEMOCT OT VHCYAMHO3aBUCUM 3axapeH Au-
aber B aetckata Bb3pact (0-14 roauHu) 3a pa-
ioHa Ha 3anapHa bbarapus e 9.82/100 000 ro-
AMLLIHO 11 € CpaBHMMA C Tas3n 3a APYrute Cpea-
HOEBPOMENCKN 1N CPEAN3EMHOMOPCKN  CTPaHW.
Othensi3Ba ce cblllaTa TEHAEHLYMS 3a HapacTBaHe
npe3 nocAepaHoTo AeceTvaeTne. [lyOepreTHust
neproA 1 ypOaHM3aumsTa BAMSISIT 3HAYMMO 3a
HapacTBaHe yectoTata Ha Auabera B AeTckara
Bb3pacCT.
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XunepuHcyAuHeMuUs U OmHoOwWeHuUemo u
kpM xunepaunugeMusama u
konmpapecyrnamopHume XOpMOHU npu
6oanu ¢ muokapgen undapkm

P. Kounu
KAMHVKa no eHAOKPUHOAOTMS Kbm YHuBepcuteta B rp. Huw,
Cbpbust tOrocaasus

Hyperinsulinemia and its Relationship
with Hyperlipidemia and Counter-
regulatory Hormones in Patients
Surviving Myocardial Infarction

Koci¢ R.
Clinic of Endocrinology, University of Ni§, Serbia, Yugoslavia

 Pezome

[poyyeHa e acoumauusita MexXAy nAasme- The association between free fasting plas-
HOTO WHCYAVHOBO HMBO HA TAQAHO, HMBOTO Ha ce- ma insulin level and myocardial infaction, as well
PYMHUTE AUNUAW VI HUBATa Ha KOHTPAPEeryAaTOpHI- as the correlation of insulin level with hyperlipi-
T€ XOPMOHW npu 42 BOAHU C OCTbP MUOKAPAEH demia and the level of counterregulatory hor-
nHpapkt, oT Kouto 18 GOAHM C AOKasaH B MUHa- mones was studied in 24 patients surviving
AOTO HEVHCYANHO3aBIICUM 3axapeH Auaber n 24 myocardial infarction but with no history data of
GoAHK ©e3 AaHHM 3a TakbB. PesyAtatute nokassar, diabetes mellitus and in 18 patients with history of
ye npu BTOpata rpyna GOAHM UHCYANHOBUTE HIBa non-insulin - dependent diabetes mellitus. The
Ha TAAAHO Mpe3 MbpBUS N CEAMUSI A€H OT XOCNN- results of the patients surviving myocardial infarc-
TaAM3auysiTa Cca 3HAYMMO MO-BUCOKK B CpaBHEHMe tion were compared between the first and seventh
C Te3n npu Avabetnuute. YCTaHOBsIBA C& MOAOXKM- day of hospitalization. Non-diabetic patients had
TEAHA KOpPeAaLsi MeXAY NHCYAVHEMUSITA 1 CepyMm- higher insulin at first and seventh day of surviving
HUTe HUBA Ha XxonecTepoAa, LDL-xoaectepoaa, of myocardial infarction. Analysing the correlation
TpUrAuLEpuAnTe, npebetaannonpoTenHnTe, Hali-Bu- between insulin and plasma lipids, positive corre-
coka cnpsmo Apoprotein B. Haanue e otpuuaten- lation was found between insulin and cholesterol,
Ha Koperauusi cnpsmo HDL, HDLy-xorectepon n LDL-cholesterol, triglycerides, prebeta lipoproteins
Apoprotein A. and especially high correlation with apoprotein

31



AHaAV3bT Ha AQHHWTE OT WHCYAVHEMISITA,
OTHECEHN CNpsIMO HKBaTa Ha KOHTpaperyaatop-
HUTE XOPMOHW, NOKa3Ba MO-BNCOKA MOAOXKWTEA-
Ha kopenauusi ¢ TSH, HO HeraTuBHa TakaBa CbC
CEPYMHISI KOPTU30A, BbMPEKU MOBHLLEHUTE HIBaA
Ha NOCAeAHWsI B OcCTpata ¢asza Ha MUOKAPAHUS
VHpapKT.

MMoAyueHuTe pesyATaTn AOKasBar, uye Xu-
NepuHCyAVHeMusiTa € BEeposiTEH PUCKOB (aKTop
3a pasBUTVIE Ha aTepPOCKAEPO3a W Ha KOpOHapHa
Boaect, 4ninTo edpekT OU MOrbA Aa Ce peawsi-
pa ype3 noBAMsiBaHe MeTabOAV3Ma Ha AVNOMPO-
TenHuTe.

B level, but negative with the level of HDL and
HDL,-cholesterol as well as with apoprotein A
level. Analysing the level of free fasting insulin
with the level of counterregulatory hormones,
higher positive correlation was found with TSH,
but negative with cortisol level in spite of its
increase during myocardial infarction. The results
obtained indicated that hyperinsulinemia could
not be excluded as a possible risk factor for ath-
erosclerosis and coronary disease, but most
probably it may be a factor that could influence
other risk factors especially plasma lipoprotein
metabolism.

KAKOHOBUN AYMW: xunepuHcyAnHemus,
NHGAPKT Ha MUOKapAQ, HEMHCYAVHO3aBUCUM 3a-
XapeH Auaber.

KEY WORDS: hyperinsulinemia, myocar-
dial infarction, non-insulin dependent diabetes.

INTRODUCTION

Many controversial studies and opinions
have been published recently about the impor-
tance of insulin for the development of coro-
nary heart disease (10, 19). There is a number
of still unresolved questions, but many results
support the hypothesis that hyperinsulinemia,
reflecting the resistance to insulin-stimulated glu-
cose uptake, as a common phenomenon plays
central role in the pathogenesis and clinical
course of coronary heart disease (16,20 ). The
insensitivity to insulin has been observed in
patients with non-insulin dependent diabetes
mellitus as well as in healthy individuals (5,
8,18). The Paris prospective study (5) revealed
and established high insulin level as an inde-
pendent risk factor for the development of coro-
nary disease and myocardial infarction. Many
animal studies have suggested that high insulin
level as a potent mitogenic factor could be
directly atherogenic (25, 26). Higher insulin level
can lead to full development of arterial lesions
influencing lipoprotein metabolism by increasing
synthesis of arterial lipids (3, 11). Some earlier
studies (14) established high insulin and glucose
levels during myocardial infarction, but it was
explained as a protective mechanism.

’iiHAOxpuuo/\brua" Tamll!Naz/ 1998
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The Busselton study (27) introduced the
concept of sex-related difference of insulin level,
with greater prediction of high insulin in men
than in women.

The aim of the present study was to
establish whether free fasting insulin level was
elevated in patients with acute myocardial
infarction with no clinically diagnosed diabetes
mellitus, as well as in non-insulin dependent
diabetic patients and to study the time depen-
dence from the onset of myocardial infarction.
The aim was also to establish the correlation
between free fasting insulin level and plasma
lipoproteins as a known risk factor for develop-
ment of coronary heart disease and to examine
the correlation between insulin and counterre-
gulatory hormones. To avoid the acute stress-
induced reactions due to infarct pain, all bio-
chemical analyses were made at first day and
after seven days.

SUBJECTS AND METHODS

Clinical Assessment

The present study was carried out on
unselected subjects. Patients with acute myocar-
dial infarction (n=42) were admitted to the hos-
pital with symptoms of severe chest pain. The




delay from onset of symptoms before the admis-
sion to hospital varied from 0,5 to 6 hours. They
proved to have suffered myocardial infarction
documented by long lasting severe precordial
pain, subsequent development of Q wave in the
electrocardiogram and characteristic changes of
the activity of blood enzymes (aspartate amino-
transferase, creatine kinase and lactate dehydro-
genase). All patients were admitted to a coro-
nary intensive care unit and underwent con-
tinuous cardiac monitoring during their stay in
the wunit. All patients with acute myocardial
infarction were divided into four groups (two of
men and two of women): without case history
data of diabetes mellitus (men and women) and
with history of non-insulin dependent diabetes
mellitus. All patients with non-insulin dependent
diabetes mellitus were taking hypoglycemic
agents (sulphonylurea and biguanides).

Biochemical analyses

All - blood specimens were taken at
admission and at seventh day after 12-hour fast-
ing. Plasma free fasting insulin, C-peptide, cor-
tisol and thyriod hormones were determined by
commercial radioimmunoassay methods (Inep-
Vinca-Yugoslavia; for T3 cat. number R-T-001;
T4: T-002, TSH; T-005, cortisol RIA-M-001, free
insulin M-003, C-peptide Novo-Nordisk). Blood
glucose level was measured by the glucose-oxi-

Table 1. Fasting glucose, free fasting insulin and C peptide
7 days after (X SD)

dase method (Boehringer Manheim). The value
of cholesterol and HDL-cholesterol was deter-
mined by the CHOL-PAP enzymatic method.
HDL-cholesterol was measured enzimatically
after polyanionic precipitation of low density
lipoproteins. HDL, subfraction was isolated after
precipitation with dextran-sulphate (23). Triglyce-
rides were determined by an exclusively enzy-
matic method according to Boehringer.
Apoproteins A and B were determined by the
method of radial immunodifusion (Behring).
Electrophoresis of lipoproteins was performed
using Cellomatic electrophoretic strips using
Chemetron (Milano) system. The LDL level was
calculated mathematically — Friedewald formula
(6) as well as the atherogenic index
(Al = chol/HDL chol).

RESULTS

Characteristics of the subjects included in
the study are shown in table 1. Free fasting
insulin had a higher than normal value (4-25
mU/l) in groups of patients with clinically ma-
nifested diabetes mellitus and especially in
groups with no history data of diabetes.
Accordingly in diabetic patients surviving
myocardial infarction glucose level was above 10
mmol/l. The level of cholesterol, HDL-choles-
terol as well as its subfraction HDL,-cholesterol

level in investigated patients on admission (Ist day) and

Groups Glucose Glucose Insulin Insulin C-peptide C-peptide
1st day 7th day 1st day 7th day 1st day 7th day

M No DM 6.38+1.2 4.87+£0.8 37.02+£5.08 30.25+x4.64 3.18%0.22 3.320.63
M NIDDM 10.1£1.9*** 103+ 1.0** 29.65+7.2* 27.36%6.16 2.5£0.65 2.1+0.83

F No DM 6.62+1.23 5.03 £0.96 31.56+£5.03  28.7+24 2.17 £0.38 2.03+0.26
F NIDDM T1.1£1.8%** 7.8+ 1.1** 2896+6.16  26.2%2.5 1.9+0.7 1.8£0.6

Glucose (mmol/l) — normal value 3..-6.1 mmol/I; insulin (mU/l) = normal value 4-25 mU/I; C-peptide (pmol/l) -
normal value 1.5-3 pmol/l * p<0.05; *** p<0.007 statistically significant compared with the corresponding group.




and LDL-cholesterol is shown in table 2a. The insulin dependent diabetic women. It tended to

level of cholesterol and LDL cholesterol was sig- decrease after seven days (table 2b)

nificantly above normal value in both groups of Analysing the apoprotein A and B level
men, as well as in women with NIDDM. The (table 2c) in our study subgroups it became
level of HDL-cholesterol was especially dec- apparent that the level of apo A was decreased
reased in groups of women with NIDDM, com- in all investigated groups and the level of apo
pared with that of the corresponding group B was increased in diabetic patients, especially
without clinically manifested diabetes mellitus. in diabetic women.

HDL,-cholesterol was descreased in all investi- The level of cortisol and thyroid hor-
gated groups, but especially in groups of women mones is shown in table 3. -Most indicative was
with NIDDM. The level of triglycerides as well the increase of cortisol level but it decreased
as pre beta lipoproteins was investigated in non- after seven days. Analysing the level of thyroid

Table 2a. Cholestrol, HDL-cholesterol, HDL,-cholesterol and LDL-cholesterol in investigated groups (X SD)

Groups  Cholesterol  Cholesterol HDL-chol HDL-chol HDLy-chol HDL2-chol LDL-chol LDL-chol
1st day 7th day 1st day  7th day 1st day 7th day  1st day 7th day

M No DM 7.92+0.61 7.12+0.81 1.17+0.05 12+0.06 0.17+0.2 0.19+£0.08 5.85+0.39 5.01+0.87
M NIDDM 7.73+0.47 6.95+0.41 0.92+0.04° 0.94+0.04 0.28+0.2 0.21+0.05 545+0.54" 5.31%0.68
F No DM  6.28+£0.32 5.83+0.27 0.87£0.02 09%£0.03 0.28+04 0.1920.04 4.48+0.63 4.48=0.67

F NIDDM  7.6+0.43" 6.87+0.83 0.72+0.03 0.74+0.04 0.15x0.1* 0.16=0.05 6.8+0.84" 59 +0.91

Cholesterol (mmol/l) = normal value 3.5-7.5 mmol/l; HDL-cholesterol (mmol/l) = normal value 0.86-1.5 mmol/l (M) and
1.0-1.7 mmol/l (W); HDL;-cholesterol (mmol/l) - normal value up to 0.3 mmol/l; LDL-cholesterol (mmol/l) — normal
value 2.8-4.6 mmol/l. * p<0.05 and *** p<0.001 statistically significant compared with the corresponding group.

Table 2b. The level of triglycerides, preplipoproteins and atherogenic index (A) in investigated groups (X SD)

Groups Triglicerides  Triglicerides Pre-beta lip. Pre-beta lip. Al Al
1st day 7th day 1st day 7th day 1st day 7th day
M No DM 155+018 1.28+0.16 0.23+0.06 029+0.05 491+075 4.87+059 |
M NIDDM 1.59+£0.19 1.24 £0.21 0.22 £ 0.06 0.20+0.04 6.31£0.637 5.51+0.67
F No DM 1.46+0.28 1.42+0.19 0.23 £0.05 0.23+£0.03 6.21+£036  5.74+0.49
NIDDM 2.8+0.32 1.93+£0.21°  0.29+0.07" 0.27 £0.06 9.55+0.63"" 8.28%0.6

Triglycerides (mmol/l) — normal value 0.82-1.97 mmol/l; pre-beta lipoproteins — normal value 0.05-0.23; Al - normal
value should not exceed 3. * p<0.05 and *** p<0.001 statistically significant compared with the corresponding group
of diabetics without complications.
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Table 2c. The level of apoproteins A and B in investigated groups (X SD)

Groups Apo A Apo A Apo B Apo B
1st day 7th day 1st day 7th day
M No DM 0.73 £0.003 0.89 + 0.04 1.46+0.22 1.53£0.24
M NIDDM 0.56 £ 0.04*** 0.74 £ 0.05* 1.91+£0.41* 1.99+0.54
F No DM 0.62 £0.02 0.67 + 0.04 1.38+0.33 1.48£0.26
F NIDDM 0.87 £ 0.06*** 0.88 £ 0.02 3.13 +£0.62** 3.04 £0.36%**

Apo A (g/l) — normal value 1.6-3.3 g/I; Apo B (g/l) — normal value 0.6-1.5 g/I
* p<0.05 and *** p<0.007 statistically significant compared with the corresponding group.

Table 3. The level of cortisol, T3, T4 and TSH in investigated groups

Groups Cotrisol Cortisol T3 T3 T4 T4 TSH TSH
1st day 7th day 1st day  7th day  1st day  7th day 1st day 7th day
M No DM 327.2+11.2 246.2%152"7219+0.31 1.99+0.37 143.0+£7.2 120.0+29 4.63+0.23 3.99+0.36
M NIDDM 384.3+9.2" 283.6+13.5771.27+0.23 1.2+0.22 147.5£517140.7+2.6 4.52+0.25" 3.87+0.89
FNo DM  2973+12.2 199.2+13.2 1.67+0.25 1.43+0.16 161.8+6.9 1445+3.9 791031 5.48=+0.68
FONIDDM 2923117 2544+149 184011 1732011 1397£4.97126319  12.53+0.72710.7820.5 |

Cortisol (nmol/l) = normal value 50-250 nmol/l; T3 (nmol/l) = normal value 1.2-3 nmol/Il; T4 (nmol/l) = normal value

55-165 nmol/l; TSH (U/l) = normal value 0-6 U/I; * p<0.05 and

*** p<0.001 statistically significant compared with

the corresponding group; ™7 p<0.01 statistically significant difference between 1st and 7th day

hormones it is important to note that the level
of TSH was high in patients surviving myocardial
infarction and the highest levels were registrat-
ed in women. There was no consistent associa-
tion between plasma insulin level and glucose
level in men surviving myocardial infarction with
no clinically manifested diabetes. But in women
the correlation was positive. The correlation
between insulin and glucose level was highly
positive in men, non-insulin dependent diabetic
patients. In non-insulin dependent diabetic wo-
men positive correlation was not found. Insulin
and C-peptide level correlated positively in all
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investigated groups. To investigate whether high
fasting insulin level was associated with lipopro-
tein metabolism, correlations with all investigat-
ed lipid parameters were made (table 4).
Positive correlation was found between insulin
and cholesterol, LDL-cholesterol, tryglicerides,
pre-beta lipoproteins and apo B. The highest
positive correlation was registered for LDL-cho-
lesterol in women without diabetes as well as
for apo B in groups of men and women with-
out diabetes. For diabetics the highest correla-
tion was found with HDL- or HDL,-cholesterol
and negative correlation was found for apo A
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Table 4a. Correlation between glucose, C-peptide and cholesterol subfractions and free fasting insulin level

Groups 1/G 1/G 1/C 1/C 1/Ch 1/Ch I/HDL  I/HDL I/LDL 1/LDL
1st day 7th day 1st day 7th day 1st day 7th day 1st day 7th day 1st day 7th day
M No DM -0.1 0.76 0.44 0.38 0.26 0.32 -0.21 -0.21 0.12 0.12
M NIDDM 0.97** 0.46 0.67* 0.56* 0.59 0.47 -0.36 -0.2 0.19 0.19
F No DM 0.47 036 023 036 047 039  -0.1 018 0.81**  0.54*
F NIDDM -0.15 -0.12 0.34 0.32 0.76 0.27 -0.1 -0.16 0.23 0.36

* p<0.05 and *** p<0.007 statistically significant correlation.
The correlations were made inside the investigated group.

Table 4b. Correlation between triglycerides, pre-beta lipoproteins and apoproteins A and B and free fasting insulin level

Groups 1/Trigl. 1/Trigl. I/pre-beta  I/pre-beta  1/ApoA I/ApoA  1/ApoB  1/ApoB
1st day  7th day 1st day 7th day 1st day 7th day 1st day 7th day
M No DM 0.4 0.29 0.18 0.14 -0.19 -0.24 0.86%** 0.69*
M NIDDM 0.82** 0.56* 0.54* 0.46 -0.42 -0.36 0.49 0.49
F No DM 0.3 0.29 0.72* 0.56* -0.24 -0.46 0.78*** 0.49
F NIDDM 0.69*** 0.49 0.38 0.41 -0.27 -0.41 0.44 0.56*

Table 5. Correlation between cortisol and thyroid hormones (T3, T4 and TSH) and free fasting insulin level

Groups 1/Cort 1/Cort /T3 /T3 1/T4 1/T4 1/TSH 1/TSH
1st 7th st 7th 1st 7th 1st 7th
day day day day day day day day

M No DM -0.53* -0.27 -0.18 0.08 -0.1 -0.12 0.25 0.36

M NIDDM -0.36 -0.16 -0.42 -0.12 -0.42 -0.24 0.16 0.24

F No DM 0.24 0.32 0.08 0.12 0.8*** 0.51* -0.37 0.14

F NIDDM -0.1 0.12 -0.38 -0.21 -0.12 0.08 0.14 0.21

* p<0.05 and *** p<0.007 statistically significant correlation.
The correlations were made inside the investigated group.
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level. Further evaluation of the correlation
between the free fasting insulin level and the
level of counterregulatory hormones indicated
that it tended to be negative with cortisol level,
except for women non-diabetics and positive
with the level of TSH, except for women non-
diabetics (table 5).

DISCUSSION

The main purpose of this study was to
determine whether the association between free
fasting plasma insulin level and other risk factors
for myocardial infarction was similar in non-dia-
betic and diabetic subjects. To investigate this
two types of analyses were made: comparison
of obtained biochemical parameters between
non-diabetic subjects and groups of men and
women with NIDDM and acute myocardial
infarction; comparisons of time dependence at
first and seventh day after surviving of myocar-
dial infarction. The aim of the study was also to
establish whether high fasting insulin level could
be an independent risk factor and its incidence.
Higher insulin level in patients with myocardial
infarction is evident in all investigated groups
(table 2). The highest insulin level was observed
in groups of men and women without clinically
manifested diabetes mellitus and the highest
peptide level was also observed in these groups.
A slightly increased glucose level was observed
in groups with no clinical history of diabetes.
Among many metabolic alterations that can be
seen during acute myocardial infarction, the
most important and frequent is the alteration of
carbohydrate metabolism, followed by impaired
glucose tolerance (14). Myocardial ischemic
injury is considered to be influenced by the bal-
ance between myocardial oxygen demand,
myocardial oxygen supply and substrate avail-
ability. During myocardial injury glucose utilisa-
tion tended to be increased, since it is well do-
cumented that enhancement of glucose con-
sumption decreases ischaemic injury. In vitro
results indicated that the physiological home-
ostasis and surviving of myocardial cells is bet-
ter in rich in glucose medium. Insulin can
increase myocardial utilisation of carbohydrates,
relative to free fatty acids, indicating a
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favourable effect on myocardial metabolism.
Insulin can also have a positive inotropic effect
and can improve myocardial metabolism during
acute ischaemic failure (21, 22). But the inverse
correlation that was found between insulin level
and coronary atherosclerosis, makes a new
dimension of this observation with the hypothe-
sis that decreased insulin response could be the
first genetic marker of prediabetic state (20).
High fasting insulin level could be an indepen-
dent risk factor for coronary heart disease (17).
Hyperglycemia that could be observed in pa-
tients with acute myocardial infarction could
lead to manifested diabetes and is not a stress-
induced phenomenon (13). The increased level
of C-peptide in groups of patients with acute
myocardial infarction without diabetes possibly
reflects a deffect in the biological activity of
insulin, also preceded by an increased pancre-
atic secretion. The positive correlation found
between insulin level and C-peptide and insulin
and glucose confirms the fact that insulin resis-
tance could probably be an underlying factor for
the association between high fasting insulin level
and coronary disease, i.e. myocardial infarction.

Cholesterol level was higher than normal
in groups of patients surviving myocardial infarc-
tion. The level of HDL-cholesterol tended to be
lower in patients surviving myocardial infarction.
The level of HDL cholesterol is a function of its
production and catabolic rate probably via LPL
activity (1, 7). HDL-cholesterol data emerging
from this study showed that as a single variable
HDL cholesterol provided better means of dis-
crimination between two groups of patients sur
viving myocardial infarction than did HDL,-cho-
lesterol metabolism, since HDL,-cholesterol le-
vel is lower than normal range in all investigat-
ed groups. The level of LDL-cholesterol as well
as the atherogenic index seems to give a better
picture of lipoprotein changes relevant to myo-
cardial infarction. A further evaluation of the cor-
relation between the concentration of choles-
terol and LDL-cholesterol with free fasting insulin
level indicates a strong positive correlation
except for men non-diabetics and negative cor-
relation between insulin and HDL- or HDL,-
cholesterol. The negative correlation between
insulin level and HDL- or HDL,-cholesterol has




already been documented (15).

The apoprotein level appears to be the
most sensitive marker of lipid metabolism dis-
turbances. In all investigated groups the level of
apo A and apo B and insulin are highly inter-
correlated. This probably means that as single
variables apoproteins A and B are better dis-
criminators than the level of lipoprotein sub-
fractions and that there was a strong similarity
between the insulin-induced alterations of
lipoprotein metabolism in diabetic and non-dia-
betic patients. In the group of women with
NIDDM surviving myocrdial infacrtion the most
common finding was the increase of trigly-
cerides. They could be a significant and inde-
pendent risk factor for myocardial infarction (2)
as well as a reliable marker for diabetes regula-
tion (4, 9, 12). Hyperinsulinemia correlates
strongly with VLDL-TG secretion (9). In particu-
lar a close correlation exists between serum
triglicerides and pre-beta lipoproteins and insulin
level in the presented study groups. It is very
important to note that there were no significant
alterations in the associations between lipopro-
teins and insulin which may occur during the
time between the onset of infarction and the
metabolic evolution after 7 days, except for the
triglyceride level. Reduction of dietary intake
during hospitalization was probably important
for the estimation of serum triglycerides.
However such alterations are of less importance
and generaly not severely incapacitated the state
of post myocardial infarction. The time of 7 days
could be sufficient to allow the temporary
effects of acute phase reactions on investigated
parameters to disappear.

The counterregulatory hormones exert a
potent insulin-antagonistic effect and are capa-
ble of rapidly changing metabolism. They can
induce insulin resistance and the degree of
insulin resistance is a function of the initial
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insulin sensitivity and may be dependent on the
metabolic control of diabetes. Many studies
indicated that stress and coronary disease could
induce increased cortisol level, followed by an
impaired glucose tolerance and hyperinsulinemia
(24). Significant fall after 7 days could indicate
that it could be stress-induced. Analysing the
level of thyroid hormones it becomes certain
that the TSH level was increased especially in
women. The level of T3 tended to be lower and
seems to be caused by inhibition of 5'-deiodi-
nating process in the peripheral conversion of
T4, which can occur during myocardial infarc-
tion (28). An increase in plasma T4 could be
caused by either a decrease in the metabolic
clearance rate or an increase in the production
rate. Since the T4 peak is preceded in time by
a significant increase in TSH, these findings
could suggest that a TSH-mediated secretion of
T4 is responsible for the rise in T4. If the T4 rise
is TSH-mediated, the question arises as to why
the release of TSH is stimulated? Therefore it
seems reasonable to propose that the provoca-
tive factor can be: lower level of T3, pre-exist-
ing hypothyroidism in some of the women, as
well as stress-induced phenomenon.

In conclusion, by analysing the predis-
posing metabolic risk factors, it could become
apparent that the increase of free fasting insulin
level together with the alteration of serum
lipoproteins can be considered as most signifi-
cant in patients surviving myocardial infarction
and pointed out of monitoring insulin level in
patients with coronary disease.

These changes were observed in all
investigated groups, including those with no clin-
ical signs of diabetes mellitus and with clinical
history of diabetes.

The alteration of counterregulatory hor-
mones (thyroid hormones and cortisol) was also
significant.
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JHK-anaAu3 Ha 2eHa 3a UHCYAUH-
peuenmopHua cyocmpam-1

y 6oana ¢ Bpogena mezxkka uncyaunoBa
pe3ucmeHnmHocm

M. bosinos, M. TlletkoBa*, M. lpoTnu
KAnHuka no eHaokpuHoaorus, MeanuyHckn ynusepcutetr — Codus
* TlpaBocAaBHa noAnkarHuka ,Cs. Ayka” ¢ anabeteH ueHtbp — Codus

DNA Analysis of the Insulin-Receptor
Substrate-1 Gene in a Patient with
Severe Congenital Insulin Resistance

M. Boyanov, M. Petkova*, M. Protich
Endocrinology Clinic, Medical University — Sofia
*Orthodoxal Polyclinic ,Sv. Luca“, Diabetes Center — Sofia

VIHCyArHOBaTa PE3UCTEHTHOCT Ce AbAXKU Insulin resistance is known to be the
Ha rEeHeTNYHN NPUYNHK. [AABHUST WHCYAWH-pe- result of genetic damage. The Insulin Receptor
uentopeH cybcrpar (VIPC-1) urpae BakHa poas Substrate-1 (IRS-1) plays a major role in the
B MPEAABAHETO Ha WHCYAWHOBWSI CUTHAA. insulin signal transduction.

[leAta Ha HacTOsILLIOTO M3cAeaBaHe Oetlle Aim of this study was to produce clear
Ad AOKaXeMm, Ye WHCYAMHOBaTa pPe3UCTEHTHOCT evidence that the insulin resistance in a patient
Ha nauueHTka C AunoatpoduyeH Anabet moxe with lipoatrophic diabetes could be the result of
AQ C€ AbAXKMN Ha CTPYKTYPHW MPOMEHU B reHa u structural changes in her IRS-1 gene.
3a VIPC-1. We used cultured fibroblasts from that

3a noayuyaBaHe Ha reHomHa AHK ©Osixa patient to obtain genomic DNA. Using specific
n3noassaHn ¢GpubpobaacT Ha nauveHTkata. Mpu- polimerase-chain reaction (PCR) conditions we
Aaraiku CneunduyHn ycAoBUs, HUe amnAanduum- managed to amplify different fragments of her
paxme OTAeAHUTe dparmeHTn oT reHa n 3a VIPC- IRS-1 gene and further to clone them. Applying
1, a cAep ToBa M KAOHMpaxme. l13noassariku the classical as well as the direct sequencing
KAQCUYECKUSI 11 AVPEKTHWUS CeKBEHLIMOHEeH Me- methods we were able to sequence her IRS-1
TOA, HME YCNsXMe Aa MpouveTem reHa B LgAata gene in its full length.

MY AbAXKUHA.
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Mpy naumeHTkarta OTKpmxme 5 TOYKOBYU
mytauun n 1 aeaeumst B reHa n 3a NPC-1. Mpu-
emalikn, ye Te3n NPOMEHU He Ce AbAKAT Ha re-
HETUYEeH MOAUMOPGU3bM WA Ha peakuuuTte Ha
KAOHUpAHE 11 CeKBEeHUMPAHe, Hue MpeAnoAara-
Me, Ye Te KOAMpaT pasAnyHa aMUHOKUCEANHHA
NOCAEAOBATEAHOCT B HenHus OeAtbk  VIPC-1.
Bbnpekn ye He e BbBAEUEHO HUTO €AHO OT Mo3-
HaTUTe mecTta 3a dochopuarpaHe, Bb3MOXKHO €
VIMEHHO Te3N OTKAOHEHUS Aa Ca NpuUYMHa 3a Ha-
AVYHaTa VHCYAMHOBA PEe3UCTEHTHOCT.

HaweTto un3cAeaBaHe $ICHO MokasBa, ude
MOAEKYAsipHATa MeAuUMHa B Obaellle moxe Aa
Ce NpeBbpHE B MOLLHO AMArHOCTYHO CPEACTBO.

We found 5 point mutation sites and a
deletion site in her IRS-1 gene.

Under the assumption that those struc-
tural changes are not attributable to genetic
polymorphism or to the cloning and sequencing
reactions themselves, we suppose that they
encode a different aminoacid sequence of the
patient’s IRS-1 protein. Although none of the
since known phosphorylation sites are involved,
those changes are possibly the cause of the
underlying insulin resistance.

The study clearly shows that molecular
medicine can in the future become a major
diagnostic tool.

KAIKOHOBU AYMW: [AaBeH WHCYANH-pe-
uentopen cybcrpar (MPC-1), ren 3a WPC-T1,
AHK-aHaAn3, myTtaunm, MHCYAVHOBA PE3NCTEHT-
HOCT. :

KEY WORDS: Insulin-Receptor Substrate-1,
IRS-1 gene, DNA analysis, mutations, insulin resis-
tance.

M3noA3BaHu no-BakHU CbKpaweHus:

NPC-1 — raaBeH nHCyAuH-peuentopeH cybcerpat, MAP-kuHasa — mMuTOreH-akTviBupaHa npoTeviH-

knHaza; Pl-3-kuHasa — ¢ocdatnama nHosuton 3-kmHasa; dNTP — aesokcunykaeotnatpudocdart;

DMSO - anmetnacyadokera; YMXM-MOTUB — NOCAEAOBATEAHOCT OT TUPO3UH-METMOHUH-MPOV3BOAHA AaMWUHOKU-
ceAnHa-MeTOoHNH; YXXM-MOTNB — NOCAEAOBATEAHOCT OT TUPO3UH-2 MNPOW3BOAHW AMWHOKUCEAVHV-METUOHVIH

Hacrosiuiata pabota Gele nopnomorHata ¢uHaHcoBo oT fepmaHckara cAykOa 3a akapemuyeH o0-
meH (DAAD) 1 Ge mn3BbplieHa C AlOOE3HOTO CbAENCTBME Ha HayuyHusi ekun Ha Btopa kAnHuka no
BbTpellHn OorecTn Ha YHusepcuteta B KboaH, lepmanus.

VIHCyAVHBT € €AMH OT Hal-BaXKHWTe XOp-
MOHW B YOBELUKMSi OpraHunsbm. [lAenotponHute
My edeKTn BbpXy [FAlOKO3HaTa, OeATbyHata u
mactHata oOMsiHa, KAETbUHUS pacTex u Ande-
peHuMaLns ce ONOCPEACTBAT OT BbTPEKAETbYHM
cuctemn. LleHTpaaHa poast npu onocpeacTBaHe
Ha VHCYAVIHOBWSI CWUTHAA Urpae TAaBHUST WHCY-
AviH-peuentoper cyoctpar  (MIPC-1). WIPC-1 e
onucan npe3 1985 r. npyn nmyHonpeunnuTauys
C aHTNPOCPOTNPO3NHOBN aHTUTEAA HA CTIMYAW-
paHu ¢ uHcyanH FAO-xenatomumn kaetkn (11). B
HayaroTo e oOo3HauyaBaH kato ppl185 nopaau
ABVIKEHIETO C1 NO Bpeme Ha eaekTpodopesa OT
tuna SDS-PAGE. VIPC-1 e noAyyeH B npeyncreH
BuA npe3 1991 r. n e OuAa M3yyeHa aMUHOKU-
ceArHHaTa My nocaeposateAHocT (8, 9). CexseH-
UipaHu ca W YOBELIKUST, W MULLINST TeH 3a

VIPC-1 n HeroBute peryaatopHu eaemeHTun (2).
l[enbt, koaupauy VIPC-1, ce Hamupa B XpOMO30-
Ma 2g36-37 1 e CbCTaBeH CamoO OT €AUH eK30H
(4). NPC-T nma noHe 21 TUPO3NHOBK OCTATbLKA,
KOUTO noapaexar Ha docpopuanpaHe (6 YMXM,
3 YXXM 1 12 apyrv motuBa) (1). Tnpo3snHKnHas-
HaTa eAVMHMLA Ha VIHCYAUHOBWS pelientop ¢oc-
popuanpa noHe 8 TposnHosK octatbka B VIPC-
1 (460, 608, 628, 939, 987 n ap.) (1, 4). Bea-
HbX  ochopuAnpaH, Te3n yuyacTblUy CBbp3Bar
MOAEKYAn C T. Hap. SH2-xomonorus (1, 7), cpea
Haln-BaxxHuTe oT KouTo ca Pl-3-kuHasara (peryAn-
palla NpPUABMKBAHETO Ha AN3030MHUTE €H3VIMM
1 TPaHCAOKaLMATA Ha TAIOKO3HWTE TpaHCnopTepw)
(6), GRB-2 (apantopHa MoOAeKyAa, akTviBupatla
p2lras 1 Kackapata or MAP-knHasn c edekr
BbpXy MUTOreHe3ara n siapeHute cbbutus), SHC
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(Apyra apantopHa moAekyAa, cnocobHa Aa akru-
Bupa GRB-2 n p2Tras), Syp (tnpo3uHosa ¢docda-
taza) n Nck (ysacTsaly B KAeTbYHaTa TpaHCchop-
maums) n Ap.

Peanua mnscaeaBaHust nokasaxa, uye VIPC-1
€ OTIOBOpPEH 3a MPOBEXAAHETO Ha MNoBeyeTo
edektn Ha uHcyamHa (1, 7). Peayumpaneto Ha
Husara Ha VIPC-1 B CHO-kAeTku HamansiBa uyB-
CTBUTEAHOCTTA Ha AMMoOreHesara KbM VHCYAUH (1).
VIHXeKTMpaHeTo B OBOUMTM Ha  KOHKypupaLy,
pocdopuanpanuns VIPC-1 npotenH notucka ys-
psisaHeto um (1). [py un3caepBaHe Ha AuLLeHU
or red 3a VIPC-T muwikn Ge oTkpuT BTOpU XO-
monoxkeH Ha VIPC-1 Geatbk, HapeueH VIPC-2 (3).
NPC-T n NPC-2 onocpeacTBar ot4yactu npunok-
puBaLL ce, HO pasAnyHn curHaau (10).

LLEA

Llen Ha HacTOsulata pabota Oelle aa ce
AOKaXe HaAn4yneTo Ha npomeHeH rex 3a VIPC-1
(B pesyAtar Ha myTauusi /WA reHeTUYeH MoAU-
MOpdU3bM) y MaLMeHTKA C TexKa BpoAeHa ¢op-
Ma Ha VHCYAUHOBA PE3NCTEHTHOCT W AMMOATPO-
dnuen 3axapeH Amaber ot Tina Seip-Beradinelli.
Mpy Tasn nauveHTka e OUA M3KAIOYeH AedekT B
VIHCYAMHOBUWSI peuenTtop v Kackapara Ha MAP-
knHasute (5). Tean pAaHHKM HacouBaxa Kbm AedekT
AVCTAaAHO OT MAP-KnHasuTe, HO He u3KAluYBaxa
vactnyeH aAedekt Ha WMPC-1. Lleata Ha uscaea-
BaHeTO Oellle C MNOMOLLUTA Ha CEKBEHLVOHEH
AHK-aHaAn3 aa ce oTkpusit mytauuu u/uAn re-
HeTuyeH noAnmopdusbm B reda 3a VIPC-1 npu
Tasn naumeHTka, C Koeto Aa ODSICHUM pe3ncTeH-
THOCTTa KbM AENCTBMETO Ha WHCYAMHA.

MATEPUAA 1 METOAN

1. Kaerbuen matepman. ll3noassaxa ce
Pubpobaact Ha nauyeHTKata, KyATUBUpaHW B
cpeaa o1 DMEM ¢ 10% FKS u aHtubuotnuy,
npu 37 °C, 5% CO9 1 95% oTHOCKTEAHA BAAX-
HOCT Ha Bb3AyXa.

2. Nzoanpane Ha reHomuara AHK. [lpu
N30AMpAHETO 1 Ce W3MOA3Ba rOTOB KWT Ha ¢up-
mata Qiagen (Qia-amp-Blood-kit). dnbpobaac-
™Te 0sXa OTAEAEHW OT KyATypeAHata cpeaAa C
PBS (phosphate-buffered saline). OrtaeaeHnte
KAeTKn ce ueHTpodyrnpaxa (5 min, 500xg, 4 °C)
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W CAeA TOBA yTaeHata uyacT ce pecycrneHAupalle
B 200 ul PBS, crep Koeto ce npoueaupatue
cnopea ynbTBaHeTo Ha dupmara npoun3BOAMUTEA.

3. CuHTE3 Ha OAUTOHYKAEOTMAU U MOAU-
mepasHa BepkHa peakuusi (PCR) 3a amnandu-
Kauus Ha reHa 3a VIPC-1. T kato obuiata AbA-
XnHa Ha reHa 3a VIPC-1 e okoao 4300 aszothu
0asn n He nNO3BOASIBA CeKBEHUMpaHe B eAHa
CTbNKa, Toii Oelle K3KYCTBEHO paspeAeH Ha 7
NpuNoKpuBalLM Cce y4yacTbka C npubAM3nTeAHa
AbAKUHA OT okoAo 600 Gasn (dpur. 1). 3a amn-
AmbuuMpaHeto Ha Te3n yuactbum ¢ PCR Gsxa
CMHTE3VPaHN CAGAHUTE CrelPUUHU OAUTOHYKAE-
otmAn — npaimepu (C umdpu e ykasaH HoMepbT
Ha asoTHUTe 0asn B reHa):

1. Ot — 438 p0 +68 -
5"-npanmep: AGG GGA ACT CAG CAG GGA AGG
3’-npavimep: TCT TGG GTT TGC GCA GGT AGC

2. Ot +17 p0 +656 —
5'-npanmep: GAG AGC GAT GGC TTC TCG GAG GT
3'-npanmep: GTT TTC CGA GTG GCC ACA GCG

3. Or +611 p0 +1350 -
5'-npanmep: GGT GCT GCA GCT GAT GAA CAT
3'-npaitmep: CCA GGG AAT CCG GAG TGA CAC

4. Ot +1278 p0 +1971 —
5"-npanmep: AGT ATG GCT CCA GTC CCT GCG
3’-npanmep: CAC TCT CTG GGG ATG CGCG TCT

5. Ot1 +1901 A0 + 2546 —
5’-npanmep: CAT GAG CCC CAA GAG CCGT ATC
3’-npanmep: GCA GCT GTG TCC ACC TTT CGA

6. Or +2472 p0 +3273 -
5"-npanmep: GCC TTC CAC ATC CCC ACC ATC
3'-npanmep: GGT CTG CAC GGA TCA CTT TGG

7. Ot +3217 p0 +3760 —
5"-npanmep: CCC GGG TGA ACC TCA GTC CTA
3'-npanmep: CAT GAA ACG ACC TGC TGT GAT

[NocoyeHuTe OAUTOHYKAEOTUMAW Ce CUHTe-
3paxa no TBbpAOodasosata pochoammanTHa me-
Toanka (Beaucage and Caruthers, 1981) npu u3-
noassaHe Ha anapar Gene Assembler u xumiika-
A Ha ¢umpmara Pharmacia. Oanronykaeotuamnte
Bsxa oraereHu ot koronkute ¢ NH4OH, a caep
T0Ba — UeHTpodyrupann (15 000xg, 2 min, 20
°C), yraeHu ¢ 1/10 uvact Hatpues auetar (pH
4.0) n 3 obemHn yvact abcoaoteH ertaHoA (30
min npu =20 °C), OTHOBO LEHTPOdyrupaHn un
pecycneravpann B 100 ul HyO bidest. KoHueH-
Tpaumsita um Oe nsmepeHa GOTOMETPUYHO.

MNoAnmepasHata BeprkHa peakuus ce




+17 +656 +1278 +1971 +2472 +3273
Yuyactek T Yuactbk 2 Yuactbk 3 Yuactbk 4 VYuactbk 5 Yuactbk 6 Yuactbk 7
Fragment 1 Fragment 2 Fragment 3  Fragment 4 Fragment 5 Fragment 6 Fragment 7
—438 +68 +611 +1350  +1901 +2546 +3217 +3760

Muz 1. HykreoTuaHa nocaepoBateAHocT Ha reHa 3a VIPC-1 u ¢parmentn, amnandumumpann ¢ PCR
Fig. 2. Nucleotide sequence in the IRS-1 gene and fragments, amplified in PCR

nposexaallie npy NOADPaHV OT HaC YCAOBUSI C
okoro 100 pmol (0.1 mM) ot Bceku nparimep,
10 ug reHomHa AHK, 1xPCR-6ydep (10 mM
Tris/HCl; 50 mM KCI, pH 8.3), MgCl, (2.5
mM), cmec ot dNTP (0.2 mM), 1x10% DMSO,
8 Ul Tag-noaumepasza n HyO ao obuy obem ot
100 wl. AMnandukaumsta ce M3BbPLUNM B aMMAu-
dukatop (tepmocaiikaep) B 32 unkbaa (94 °C -
1 min, 60 °C = 2 min, 72 °C = 3 min) ¢
nocaeaBallia peakumst Ha eaoHraums (72 °C — 7
min).

4. KroHupaHe Ha oTaeAHuTe amnAudu-
umpann ¢pparmentn. DOparmeHTute o1 noAume-
pasHaTa BepuxHa peakuusi ce obpabotixa ¢ eH-
3uma Ha Klenow, pocdopuanpaxa ce ¢ NOAMHYK-
AEOTUAKMHA3a 1 Osixa NpeuncteHn Bbpxy arapo-
3eH reA. Taka NOATOTBEHWTE pparmeHTyt ce Aurui-
paxa BbB Bektopa Hocutea pUC 18 npu 16 °C,
KaTo ce u3noA3Ba rotoBusT KkuT Ready-to-go-
pU18/Smal Ha ¢upmara Pharmacia. Taka Auru-
paHUST BEKTOpP Ce W3MOA3Ba 3a TpaHchopmalms
Ha 100 wul komneteHTHu Oakrepun (E. coli).
TpaHchopmuparute DakTepun ce CEeAeKLOHN-
paxa Bbpxy cpeaa LB ¢ amnuunAvH. 3a TbpceHe
Ha MOAXOASILLIN KAETbYHM KAOHOBE C€ MPOBEAO-
Xa NAASMUAHV  MUHW-Npenapaumn C  roToB
Qiagen Plasmid Kit n koronkn Qiagen-tip 20, a
32 OTAEASHE Ha TOASIMO KOAWMYECTBO MAA3MUAHA
AHK oT noAoxwuTeAHunTEe KAOHOBE (CbAbpXKALLM
pparmenTute Ha reHa 3a VIPC-1) ce usnoassaxa
rotosn KkoroHkn Qiagen Plasmid Kit 500 (sa
MakKcu-npenapawmn).

5. CexkBenHumpanHe Ha AHK. Onpeaeas-
HETO Ha HYKAEOTMAHATa MOCAEAOBATEAHOCT Ha
kroHnpannte B pUC 18 AHK-dpparmeHTn ce us-
BbPLUM MO METOAQ Ha Sanger - npekbCBaHe Ha

HapacTBaHeTo Ha Bepurata Ha PCR c auaesok-
CuHyKAeoTUAW. V13noA3BaH Be rotos kuT Ha ¢up-
mara Pharmacia — T7-Sequencing-Kit. IMpwn cex-
BEHLIMPAHETO Ce M3MOA3Baxa W ,BbTpelHn” 3a
OTAGAHUTE dparmeHTV npaiimepn B ABeTe MOCO-
Ku, orpaxaauy ¢parmeHt ot okoro 150 Gasu.
PaAnoakTMBHOTO MapkupaHe ce ussbpwn ¢ 10
uCi [33S] dATPaS.

Kato BTOpy CeKBEHUMOHEH MeToA Ce
NPUAOXKN AVNPEKTHO CEeKBEHLMPaHe Ha CBeXus
npoaykt ot PCR ¢ mapkupaHun € papMOaKTuBEH
docdop 32p npanimepun. [Mpu AMpeKTHOTO cek-
BEHLypaHe ce 13MOoA3Ba rOTOB KWT Ha ¢dupmara
Promega-fmol-Cycle-Sequencing-Systems 1 ce
Cb3pape cneumasHa nporpama 3a PCR (30 uukb-
Aa, 30 sec 95 °C, 60 sec 70 °C).

AHaAM3bT Ha NPOAYKTUTE OT CEeKBEHLIMOH-
HaTa peakuus Ce M3BbpLUN BbPXY A€HaTypupaLim
noAvakpraammaHn reaose (5%  Polyacrylamid,
0.1% TEMED, 4M ypes, 1xTBE). 3a Oydep ce
n3noassa 1XTBE (89 mM Tris, 89 mM ©OopHa ku-
ceanHa, 2 mM EDTA, pH 8.3) u reabt npeasa-
puteAHo ce 3atonasite A0 50 °C. Caep m3Amsa-
He Ha mapkepa (6pomMdEHOAOBO CHHBLO) W3BbH
ouepTaHMsTa Ha reaa TOW Ce MPEXBbpASLLE Bbp-
Xy KapTOH, u3CyllaBaile ce BbB Bakyym npu 80
°C 1 ce eKCrnoHupallle BbpXy CTaHAAPTEH peHT-
reHoB ¢uAm (3a 16 uvaca).

PE3VATATU

1. B nbpBarta ¢pasa Ha npoekrta OCHOBHO-
TO BHVMaHNe Oe KOHLEHTpPVpaHO BbpXy Hamupa-
HETO Ha Hal-NOAXOASILLM YCAOBUS 3a amnAndw-
kaums Ha AHK-bparmentute (BX. no-rope).
Chaep oTaeAsiHeTo Ha reHomHata AHK ot ¢ub-
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Tabauya 1. OTKAOHEHNS OT OPUTMHAAHATA HYKAEOTHMAHA MOCAEAOBATEAHOCT Ha Araki B reHomHata AHK Ha naumenTtkarta

Table 1. Abberations from the original nucleotid sequence according to Araki in the patient’s genomic DNA
Hykaeotup Ne Bup otkAoHeHue/ MocaepoBaTeAHoCT MocaepoBaTeaHoCT 3amsiHa Ha
Nucleotid No  Type of abberation Ha Araki/ npu naumeHTkara/ aMUHOKMCeANHN/

Araki sequence Patient’s sequence  Aminoacids substitution

1542 ToukoBa myTtauus A G Arg BmecTo
Point mutation (instead of) Lys

1669-1671 Aenreupsi GCC - Ala otnapa

Deletion (falls out)

1695 ToukoBa mytauus A T Leu Bmecro
Point mutation (instead of) His

1697 Toukosa myTauus A G Gly Bmecro
Point mutation (instead of) Ser

2885 Toukosa myTauus C T Ser BmecTto
Point mutation (instead of) Pro

3522 ToukoBa myTauys G C Pro Bmecrto

Point mutation

pobAacTute Ha nauueHTkara keaanute 7 d¢par-
mMeHTa Dsxa ycnewHo amnanduumpann ¢ PCR
(dpur. 2).

2. Bbe BTOpata ¢asza Ha npoekra Taka
amnanuuypannte GparmeHTn ce Aurupaxa BbB
Bektopa pUC 18 u ce KAOHMpaxa ycCnewHo B
KomneTeHTHy OakTepun oT wiamose Ha E. coli.

3. B Tpetata ¢asa Ha npoekrta ce onpe-
AEAVI HYKAEOTMAHATa MOCAEAOBATEAHOCT Ha KAO-
HUpaHWUTe (parmMeHT uYpe3 WHAMPEKTHO U Au-
PEKTHO CEKBEHLMOHMPAHe. 3a CpaBHeHue ce u3-
noassale nybAnkyBaHata ot Araki et al. Hykae-
OTUAHA MOCAEAOBATEAHOCT (2).

[Mpy CceKBEHUNOHNPAHETO Ha OTAEAHUTE
dparmeHT ce Hameprxa CAEAHUTE OTKAOHEHMUS
OT OpuUrMHaAHaTa NOCAeAOBaTeAHOCT Ha Araki et
al., nokazaxn B Tabanua 1.

OBCBXAAHE

VI3KAIOUBAIKY  Bb3MOXKHOCTTA MOCOYEHUTE
OTKAOHEHUS AQ Ca apTedakTi B XOAA Ha MOAU-
MepasHaTa BepuKHa UAU CEKBEHLIMOHHA peakLs
(Upe3 noBTapsiHe Ha LEAWSt LIMKbA OT MaHUMNyAa-
umn), Oelle AOKasaHO, Ye ce Kacae 3a NpomsiHa

_ Enpoxpuonorust  Tom 111 N:2/1998
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(instead of) Arg

B nbpBuyHata crpyktypa Ha VIPC-1  npw
n3cAeABaHata naumeHtka. [lpomeHeHuTe yuyacTb-
UV He BKAKOYBAT HUTO €AHO OT W3BECTHWUTE MecC-
Ta 3a pocopuAnpaHe Ha TUPO3UHOBK OCTaTbLY,
HUTO MbK aMVHOKNCEAMHN B HENOCPEeACTBEeHa

Que 2. PasnpeaeneHvie Ha ¢parmentute 1, 2, 3, 5 1 6
npun eaektpodpopesa BbPXy arapo3eH rea

Fig. 2. Distribution of fragments N2 1, 2, 3, 5 and 6
in agarose gel electrophoresis




6An3ocT A0 Tax (1. Hap. YXXM nan YMXM motu-
Bn). C APyrM Aymu, He ce yCTaHOBU MpomsHa B
M3BECTHNTE MeCTa 3a CBbp3BaHe Ha Pl-3-knHasa-
1a, GRB-2 n SHC.

VcraHoBeHnTe AedekTn Orxa MOrAM  Aa
o0ycaassT npomeHeHa ¢ynkums Ha VIPC-1 un ot-
TaM — Texkara WHCYAMHOBA PE3UCTEHTHOCT npu
naumerTkara. OctaBar oTkputn obaue 2 BbNpo-
ca, KOUTO W3KCKBAT MO-HaTaTbLUHW NPOYYBAHUS:

1. He ca An nocoueHnte myTtauum uspas
Ha reHeT4yeH MnoAumopdusbm?

2. BwvamoxHo an e WIPC-1 aa B3aumo-
AerictBa ¢ GeAtbun o damunansta AP-1, n no-
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Onpegeansine Ha obwama meaecHa Boga
u npoMmeHume B8 Hesa no Bpeme Ha
XxeMoguaAu3a npu guaéemHo 6oaHU
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Determination of Total Body Water
and its Changes during Haemodialysis

in Diabetic Patients

N. Nenchev, E. Marinova, A. Djambazova, K. Todorov
Clinical Center of Endocrinology and Gerontology

Medical University — Sofia

Pesiome

OnpeAeAsHeTO 1 AOCTUTAHETO Ha OnTu-
MAAHOTO ,CyX0" TEAECHO TErAO Ha eyxuAparauus
npu OOAHUTE C TepmKHaAHa ObOpeyHa HeaocCTa-
TBYHOCT, MPOBEXKAQALLY XPOHNOXEMOAMAAN3A, €
OCHOBHA 3aAaya Ha TSXHOTO AeyeHue. ToBa ce
noCTira Ypes u3BANYaHe Ha TeUHOCTU (YyATpaduA-
Tpauus) NO BpemMe Ha AMaAn3a — MpoLec, CBbp-
3aH C NMPOMEHI B €KCTPALEAYAAPHOTO 1 WHTpa-
LLEAYAAPHOTO NPOCTPaHCTBO. V13mepBaHeTo Ha
obuins  TereceH OnOEAEKTPUYEH UMMEAAHC B
wnpok yecroreH obxsar ot 200 Hz ao 300 kHz
AaBa viHdopmalys 3a NPOTUYAHETO Ha Te3u npo-
uecw.

i3mepBaHugata ca nposeaeHn npu 34 An-
abetHO DOAHM Ha NepUoOAMYHA AMaAn3a. YcTaHo-
BSIBAME BUCOK KOeDULMEHT Ha KOpeAauus mex-
Ay 0oOuinsi GrioumneAaHc, npecmetHatata obuia
TEAECHA BOAQ 11 OCblLECTBEHaTa YATpaduATpauus

Enpokpunonorms Tom Il N22/1998
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Determination and attainment of ,dry”
body weight of normohydration is a principal

problem in the treatment of haemodialysis
patients. This obtained by extraction of fluids
(ultrafiltration) during haemodialysis, associated
with extracellular and intracellular volume chan-
ges. The measurement of total body bioelectri-
cal impedance in wide frequnce range 200 Hz
- 300 kHz gives the information about these
processes.

The measurements have been carried
out with 34 diabetic patients on longterm dia-
lysis. We established high correlation coefficient
between total bioimpedance, calculated total
body water (TBW) and realized ultrafiltration —
r> 0.9

We also determined the distribution of
extra- and intracellular TBW as well as the




(r>0.9). Onpeaeasme 1 pasnpeAeAeHNEeTo Ha
oOllaTa TereCHa BOAQ — eKCTpa- W WHTpaLleAy-
AAPHO, U HacCTbNBaLyTe NPOMEHN B Te3n obemu
no Bpeme Ha AMaAum3a.

changes taking place in these compartments
during haemodialisis.

KAKOYOBU AYMW: GroenektpuyeH vm-
NeAAHC, VIMMEeAQHCHA CrneKTPOCKONusl, XeMOAMa-
AM3a, 3axapeH Auaber.

KEY WORDS: bioelectrical impedance,
impedance spectroscopy, haemodialysis, body
fluid balance, diabetes mellitus.

Mpu BGOAHWTE C TepMUHaAHA XPOHWYHa
ObOpeyuHa HeAOCTaTbUHOCT, NMPOBEXAALLYW Nepuo-
ANYHA XEMOAMAAN3a, KAVHWYeH npobaem e noa-
AbP>XKaHETO Ha ONTUMAAHO TeAecHO Terao. Tosa e
NPEAMMHO TErAOTO Ha eyxuApataums.

KOHTPOALT Ha BOAHUS OaAaHC npu Te3w
OOAHM e 3apaya Ha LUSAOCTHOTO MPOBEXAAHO Ae-
YeHue, KOSITO AeKapsiT TpsiOBa Aa pellaBa eXeA-
HEBHO.

OnpeaeAsHeTo Ha ONTUMAAHOTO ,CYX0”
TEAECHO TerA0 Ha eyxuApatauus B pyTUHHaTa
NpaKkTka ce OCbLLECTBSIBa NO KAMHUYHK Oenesn
M NO OLEHKa Ha XOAA Ha MpOBEXAaHaTta AMAAU-
3a. OOUKHOBEHO TOBa € TerA0To, KOeTo ce AOC-
Tra B Kpas Ha BCSKa AvaAmsa.

13BAMYaHETO Ha TeYHOCTV MO Bpeme Ha
AViaAM3a 1 NpemMUHaBaHeTO UM OT eKCTpaLeAy-
AAQPHOTO B VHTPALEAYAAPHOTO MPOCTPAHCTBO 1
00paTHO, AbAXALLO Ce Ha OCMOTUYHOTO pasda-
AQHCKpaHe OT ABETEe CTPAHWU Ha KAETbYHUTE MeM-
OpaHu, e npouec, KOWTO MOXe Aa AOBEAE AO
PA3ANYHN KAMHUYHU YCAOXKHEHWS.

M3mepBaHeTo Ha OuOEAeKTpUYHMS Umne-
AQHC Ha TbKaHW U USAOTO TSAO B LUMPOK 4ecTo-
TeH OOXBaT, M3BECTHO KaTO EAEKTPOVIMMNEAAHCHa
CNEKTPOCKONUs, Ce OuyepTaBa KaTo HaAEKAEH
CbBPEMEHEH METOA 32 OMNPEAEASIHE U NPOCAAS-
BaHE Ha TEYHOCTHUS OaAaHcC.

[MpeanmcTBaTa Ha METOAQ CNPSIMO APYTi-
Te (Hanpumep PaAMOV30TONHM) Ca B TOBa, Ye W3-
MepBaHusiTa Ca HEeWHBa3VBHW 11 MOraT Aa Ce OCb-
LLLeCTBSBAT HeNpeKbCHATO 3a AbABI NEepuop OT
Bpeme (MOHUTOPVIHT).

MeToabT MOXe Aa ce M3NoA3Ba U 3a pas-
rpaHnyaBaHe Ha ABeTe rA0DaAHW MPOCTpaHCTBa —
eKCTPALLeAYAAPHU 11 UHTPALLEAYAAPHU  TEUHOCTU
(3, 6, 8).

LLEA

OnpeaeasiHe Ha 0OLLOTO BOAHO CbAbp-
KaHue Ha TeAeCHOTO TerAO VI NpomsiHata My, Ko-
STO HACTbNBA NPV AMAAMZHO AeyeHue. V3caeaBa-
HE Ha pasnpeAeAeHneTo Ha obuata TeaecHa
BOAQ — €KCTpa- V1 VIHTpaLEAYAAQpHO, W NPOMeHN-
T€ N0 BpPEME Ha XEMOAMAAM3A.

KAMHWUYEH MATEPUAA I METOA

ObekT Ha npOBEAEHOTO M3CAEABaHE ca
34 AnabetHo OOAHM C TepMUHaAHA XPOHUYHA
OGbOpeyHa HeAOCTaTbYHOCT, MPOBEXAALLM 3amec-
TUTEAHO A€YEHME C MNEeprOoAMYHA XEMOAMAAM3A.
Or1 1ax — 20 mbxe n 14 XeHu, Ha Bb3pacT OT
23 A0 74 roanHn, 15 BOAHK Ca CbC 3axapeH Au-
abet | tun (MHcyAanHosasuckm), a 19 BGoAHM — C
Il un (MHCyAMHOHe3aBncum). AaBHOCTTa Ha AMa-
Geta npu | Tun e 18.1+3.5 r, a npu Il n e
6.7+1.8 r.

[MPOABAKUTEAHOCTTA HA AMAAM3HOTO Aeve-
Hue e oT 6 meceua AO 11 roAMHK, T. €. BCUYKU
N3CAEABAHMN NaLMEHTV Ca HaBA€3AW B CTabWAHUS
NepPUOA.

Mpy  BCMUKKM  NALMEHTU  AMAAU3UTE  Ce
NPOBEXAAT ambOyAaTOPHO B CTaHAAPTHOTO Awa-
AV3HO Bpeme — 3 MNbTh CeAMUYHO Nno 4 uvaca.
Bcuukn ca ¢ komneHcupaHa BbraexuapartHa o0-
MsIHa — KpbBHa 3axap npeAan Anaansa 10.8 £ 2.1
mmol/l, 6e3 xuno- nAM xuneprankemnyHn enu-
30AM B NPEAULLHOTO AEHOHOLUYE.

EAexTponmneaaHcHata cnektpockonus ce
OCHOBABa Ha KAACUYECKNTE METOAM 3a M3MepBa-
He Ha OMoMMNEeAAHC, Mpu KOUTO npe3 TbKaHuTe
ce npornycka TOK C BMCOKa 4YecTtoTa W MOCTOsH-
Ha amnAMTyAa W Ce u3mepBa MOPOAEHOTO Har-
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pexeHune, OT KOeTO Ce CbAM 3a peaAHusi Onovm-
neaaHc. PaboTn ce B uecToTHa 0DAACT OT HSIKOA-
KOCTOTUH Xepla AO HSKOAKOCTOTUH KWAOXepLa.
[MpOBOAMMOCTTA Ha eKCTpaLeAyAapHUTE TEUHOCTH
€ He3aB/nCMma OT yecToTata Ha Toka 3a pabort-
HUS YeCTOTeH AwnarnasoH, a NPOBOAMMOCTTA Ha
WHTPaLLEAYAApHUTE TEYHOCTN MOXe AQ Obae 13-
mepeHa camo npu BUCOKK yecToTn. [lopaam
TOBa NPV MO-HUCKNTE YECTOTN Ce ONPEAEAST eK-
CTpaLeAyAapHUTE TEYHOCTU, a UYpe3 M3MepBaHus
NPU HUCKM W BUCOKWM YeCTOTW Morat Ad Ce AUC-
KPYMUHUPAT VHTPALEAYAApHITE OT eKCTpaLeAy-
AapHuTe TeyHoctn (3, 4, 13).

CbBpemeHHaTa  eAeKTPOHHA  eAeMeHTHa
Gaza AaBa Bb3MOXHOCT W 3a peaAMsauysiTa Ha
camata anapatypa. AokasaHo e obaue, ye KOA-
KOTO 1 AODpW TeXHMYecKn CpeACTBa Aa ce u3-
MOA3BaT, ako He Ce B3emaT CrielaAHn MepKu,
cucTemara nauyeHT—anapar He no3BOAsiBA AQ Ce
nocturHe Bucoka ToyHoct (1, 2).

MMopaan Te3n NpuuYrHN 3a LeAnTe Ha u3-
CAEABAHETO € W3MOA3BaH CMeLMaAu3iipaH MOAYA
32 eAeKTPOMMNEAAHCHA CNEeKTPOCKOMNMS, KOWTO e
B OCHoBaTa Ha anapara ,MBI-101" [peasnaeHa
€ Bb3MOXHOCT 3a pabota B oOxBar oT 20 A0
1000 Ohm npu TO0K 2 MApp. PabotHusT yecTo-
Ten obxsatr e or 200 Hz ao 300 kHz. Wamep-
BaT Ce MOAYAbT Z 1 $a3oBusT brbA @ Ha Ouo-
nmneaaHca. Vsmepsanusta ce npassit ¢ u3dpa-
H1U yectotn ot 200 n 500 Hz, 1, 2, 5, 10, 20,
50, 100, 200 »n 300 kHz (1, 2, 10, 11).

PesyAtatute ca obpaboteHn ¢ kopeAaum-
OHEH aHaAw3.

PE3VATATU 1 OBCBHXAAHE

VismepBaHusTa ca HanpaseHny npu 34 Au-
abeTHO OOAHN, NPOBEXAALLM XPOHNOXEMOANAAN-
32, CAEA TSXHOTO MHdopmUpaHo cbraacue. V13-
NOA3BaHN ca craHAapTHu EKM-eaektpoan ¢ Ama-
mMeTbp OT 1 €M, NOCTaBEHN NO ABOWKN (EAMH TO-
KOB W €AMH HanpexuTeAeH) Ha KuTKaTa Ha eA-
HaTa pbKa, KbAETO HE € CbAOBUSAT AOCTbM, U Ha
FA€3eHa Ha CpeLLynoAOXKHUs Kpak. Mo To3n Ha-
YAH Ce MNpaBi OLEHKa Ha LeAOTeAeCHUS O1ovm-
NEAAHC 11 HEeroBOTO VI3MEHEHWE B 3aBUCUMOCT OT
npuAoxeHarta yAtpapuatpaums (9, 11).

Ha ¢ur. 1 e npeacraBeHO U3MeHeHMETO
Ha MOAyAa 1 $asoBUs bIbA Ha OvonmneaaHca B

3aBUCMOCT OT YATpaduATpaumsita npu eavH na-
uneHt. OT pesyAtaTTe ce BUXAQ, Y€ V3MEHEH!-
€70 Ha ¢aszata Ha OMOMMNEAaHCa B 3aBUCUMMOCT
OT yATpaduATpauusta e HesHaunmo. [lpu Tosa
MaKClMaAHaTa CTOMHOCT Ha usmepenute ¢asn 3a
BCMYKM NaLMEHTU He HaAXBbpAsi 7 rpaayca. [o-
PaAV Tasn NpuYMHa HaCoUMXME HaLIMTe U3CAEA-
BaHMs CamMO 3a MOAyAA Ha OuonmneaaHca, 3a-
WOTO € 5BHO, Ye da3ata He HOCU MOAe3Ha WH-
popmaLs Npu HacTbnBalLuTe NPOMEHI MO Bpe-
Me Ha AnaAv3a.

Ha ¢ur. 2 ca npeacraBeHu koeduumen-
TTE Ha KOpeAaUWsi Ha U3YMCAEHOTO MO W3MOA3-
BaHUTe (OPMyAN u3MeHeHne Ha oblims obem
BOAA U AEVICTBUTEAHO W3BAEYEHWTE KOAMYECTBA
TEYHOCTU NpY YATPADUATPALNS B 3aBUCKMOCT OT
n3bpaHata pabotHa yecrorta.

OTHOCUTEAHOTO  M3MEHEHNe Ha MOAYAQ
Ha VMMeAaHca 3a LsiAaTa rpyna naumeHTn e Cbe-
PEAOTOUEHO B CPABHWUTEAHO TECHW TPaHULY Bbl-
peKkn HeliHaTa HEeXOMOreHHOCT — TMOA, Bb3pacT,
TErAO, PbCT, KAMHWYHO CbCTOsiHME 1 np. ToBa Hu
no3BoAsiBa Aa M3noAssame 00OOLLEHN, cTatucTi-
YecKu U3BEAEHN (GOPMYyAV 33 U3UNCAsSIBAHE Ha
obuis obem Boaa Ha opravusma (Total Body
Water — TBW) (7):

TBW = 0.4.H2/Z+14

KbAeTO H e pbCTbT Ha nauyeHTa B CaHTUMETPW.

lpadukata Ha Pur. 2 nokassa Bucokara
KopeAaLusi mexAy obLims 0Oem TeYHOCT, yCpea-
HEeH OT BCUYKW NaLMEHTV, 1 CpeAHaTta yATpadua-
Tpauns npu yectotn Hap 20 kHz. Tosa osnauva-
Ba, Y€ HaA Ta3n yectoTa TOKbT 3anoyBa AQ HaB-
AVI3a B VIHTPALIEAYAAPHOTO MPOCTPAHCTBO. Vi3me-
peHute ctoitHocT Ha TBW 3a uectoTu, no-snco-
kn ot 20 kHz, ce aobamxaBar A0 peaaHute
CTOMHOCT Ha oDuiMs obem TeyHoCTn Ha opra-
HU3Ma, Tbil KaTo Npy yATpaduATpaLus ce u3mep-
Ba M3BAeuYeHMsIT 00LL 0Dem Boaa.

OT 13AOXEHOTO CAeABA, Ye MoA yYecToTa
20 kHz TokbT Ha reHepatopa npotiya npeAnm-
HO Mpe3 eKCTpaLeAyAapHOTO MPOCTPAHCTBO, MpH
KOETO M3MepeHnTe CTOMHOCTU Ha OronmneaaHca
3a Te3n YecToTi CbOTBETCTBA HA KOANYECTBOTO U
npomsiHaTa Ha ekcTpaleAyAapHuTe TeyHocTn (Ex-
tracellular Water — ECW). 3a wuzuncaeHneto Ha
ECW uznoassame dopmyaara (5):

ECW = 0.3.H%2/Z+3.08

KbAETO pbCTbT H Ha nauueHta e B metpu.
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Que 1. A. VsmeHenve Ha moAyAa Z Ha BuonmnepaHca npu Beuukn pabothu dectotn ot 200 Hz ao 300 kHz 8
3aBUCUMOCT OT ocbluecTBeHata yatpaduatpaumsi U (ml). b. Vismenenne Ha ¢asosusi brba @ Ha Guoumneaanca npu
Bcuukn pabothn uectotn ot 200 Hz ao 300 kHz B 3aBucumoct ot yatpaduatpaumsta.

Fig. 1. A. Change of the bioimpedance module Z in all working frequencies 200 Hz-300 kHz according to

the realized ultrafiltration U (ml). B. Change of the bioimpedance phase angle ¢ in all working frequencies

200 Hz-300 kHz according to the ultrafiltration.
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Fig. 2. Distribution of the correlation coefficient r (change of the total body water to applied ultrafiltration)

in the different working frequencies f (kHz) for all patients

Pasankara mexay TBW n ECW Hu aaBa
Bb3MOXHOCT 3a W3UNCAEHNE HA WHTPALLeAYAApPHY-
Te TeyHoctn (Intracellular Water — ICW), uueto
N3MEHeHMe HOCK BaxkHa KAUHWYHA VHdopmaLys
OTHOCHO MPOMEHUTE MO BpEMEe Ha AvaAn3a:

ICW = TBW - ECW

AOCTOBEPHOCTTA Ha Te€3U PA3CbXKAEHNUS Ce
NOTBbPXKAABA 1 OT KAVHWYHOTO CbCTOSIHUE U MO-
BEAEHME HA NaLMEHTUTE MO BPEME Ha XEMOAU-
aamsza. OTynTaHM ca U MOMEHTUTE Ha BAMBAHUA
Ha BVMCOKOMOAEKYAHV pasTBOpU MO Bpeme Ha
Anaamsa (Haemodex, Manitol), croiiHoctute Ha
apTepUaAHOTO HaAsiraHe, CbCTOSIHUETO CAEA AMa-
AM3a.

Mpyn nauueHTUTe CbC CTabMAHA XEMOAMN-
HamMMKa MO Bpeme Ha AWaAv3a MpOMEeHuTe B
ABETE MPOCTPAHCTBA — €KCTpa- W WHTpaLleAyAap-
HO, BbPBSIT YCNOPEAHO OLLle OT HayaAOTO Ha AU-
aAansHata npoueaypa. [pu Apyr uma Ancouma-

UMS MEXAY KpuBUTE, OTPassiBaLLy NpomeHuTe B
ABETE NpOCTPAHCTBA, KOUTO KOPEAMpaT C KAW-
HUYHOTO CbCTOSIHVE Ha NaLWeHTa, BAOLLABAHETO
Ha XeMOAVHamyKaTa, CyOeKTMBHWTE OnAaKBaHWs
n np.

B 3akaloueHue, v3mepBaHeTo Ha oOLLys
TeneceH OMOeAeKTPUYEH VIMMEeAAHC, OCbliiecTBe-
HO B LUMPOK YeCTOTeH AMAnasoH, € HAAEXAEH
CbBPEMEHEH METOA 3a MPOCAEAsIBaHE Ha npome-
HUTE B TEYHOCTHMSI DaAaHC NO Bpeme Ha AvaAu-
3a. [lpeAMMcTBaTa Ha MeTOAQ Ca, Ye M3mepBaHu-
iTa Cca HeWHBA3NBHI, He Ca TPYAOEMKU W morat
A Ce OCbLLECTBSIBaT HeMpeKbCHATO MO Bpeme Ha
yeTMpuuacosarta AMaAM3a MOHUTOPWHT. ToBa
obycaaBsi Obp3a M apekBaTHa NpomsiHa B Tepa-
NeBTUYHOTO MOBeAeHUe Ha Aekapsi. MeToabT
A2Ba Bb3MOXHOCT 3a pasrpaHuyaBaHe Ha npome-
HWUTe, HacTbnBallyl B ABeTe rA0OaAHW MpPOCTpaH-
CTBA — €KCTpa- 1 WHTPALEAYAAPHO, KOETO npasy
Bb3MOXHO WHAMBHAYaAV3MPAHETO Ha camara Au-
aAu3a.
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Yyactneto Ha CBODOAHO-paAviKaroBuTe
npoliecn BbB Bb3HMKBAHETO Ha aTepocKAeposara,
PECNeKTVBHO Ha KOPOHAPHUTE CbPAEYHO-CbAOBU
3aboAsiBaHus, Anabeta n peanua Apyru 3aboAs-
BaHUS, € AEMOHCTPUPAHO YOeAUTEAHO npe3 noc-
AEAHOTO AeCeTuAeTVEe.

Kato BaXHW puckoBn ¢aktopy 3a Bb3-
HKBAHETO Ha Te3n 3a00AsBaHMS Ce pa3rAexAaT
BUCOKWTE HMBA Ha MPEOKUCAeHUTE  Aunonporte-
MHU C HuUcka nNAbTHOCT (AHIT), HuckuTe HKBa Ha
AvnonpotenHute ¢ Bucoka nabtHocT (ABI) n Ha
XOAeCTEpPOAA B TAX. MaAKO Ca M3yYeHu NpeoKnc-
AEHUTE NPOAYKTV B AUNOMPOTEUHWUTE C BUCOKA
MABTHOCT.

The data during the last 10 years
demonstrated the important role of the free rad-
ical processes in the development of athero-
sclerosis, coronary heart disease, diabetes melli-
tus, etc. As a very important factor in this direc-
tion was accepted the high total serum choles-
terol, the peroxidised low density lipoproteins
and the low level of the high density lipopro-
teins cholesterol. There is no information on the
content of peroxidised lipids in the HDL.

The aim of this study was to investigate
the distribution of the total thiobarbituric acid
reacting substances in the fraction of the serum,
containing predominantly HDL, and in the pre-
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Lleata Ha npoyuBaHeTO Oe Aa ce m3cAea-
Ba KOAMYECTBOTO Ha MPOAYKTV Ha CBbp3BaHETO
Ha TMobapbuTypoBaTa KuCeAnHa C nepokcampa-
Hu annuan (TBKPC) B cepyma u B cepymHu
ppaKunn, CbAbpXKALLY NPEANMHO AUNONPOTENHN
C BWCOKA MABTHOCT, W NpPeunnuTaT, CbAbpPXaLl
AHIT+AMHIT, 3a aa ce ussicHn TpaHcnoptupar
A ABIT nepokcuampaHn npoAyKTv Ha AUNMAMTE
oT nepudepusTa KbM YepHusi Apob.

[ToAyyeHute  AaHHM nokKasgaTr, ye npw
3apaBu Anuda xoaectepoAsT B ABIT (ABI1-xon) e
0KOAO 36% ot 00ums, aokato TBKPC ca oko-
A0 60% ot obwwurte. pu nauneHT ¢ HeuHcy-
AVHO3aBucKUm 3axapeH anabet (HN33A) ABIM-xoa
e okono 18%, a TBKPC ca 43% B cepymHara
dpakums, cbabpxkawa ABIT. [Mpn 3apaBu Anua
AHM-xon e 52%, TBKPC - 43%, a npu naup-
eHtute ¢ HN33A AHI-xon e 77%, a TBKPC —
48% B AHIM+AMHIT npeunnurar.

AaHHuTe nokaseat, ye npu 3ApaBu AvLA
ABI1-xoA KOpecnoHanpa C noAoBuHata 1 nose-
ye ot norosuHata TbKPC B cepyma; npu naum-
eHtnte ¢ H33A 10311 NpouUeHT e Mo-HWUCbK, HO
No-BNCOK Ha MOA.XOA.ABIT, n npeactaBasiBa vH-
TEPEC 3a AOMBAHUTEAHU MPOYYBAHWSI.

B 3akAloueHne Hue cuutame, ye noayve-
HUTE AQHHW AOKasBaT y4actueto Ha ABIT B Tpah-
cnopra Ha MepoKCUMAMPAHW AUMWUAHV MPOAYKTY
OT nepudepHuTe TbKaH AO YepHUst ApoD, pec-
NEKTNBHO AO CTOMALLHO-YPEBHUSI TPaKT, KOETO
MOxe Ou e OCHOBHa TsixHa OuoAornyHa ¢yHKk-
Unsl, N NOAAbPXKAT HMBOTO Ha NEPOKCUAVIPAHU-
Te NPOAYKTU B pedepeHTHN rpaHuLy npu 3apa-
BU AMLA.

cipitate of the LDL+VLDL, answering the ques-
tion — are HDL scavengers of peroxidised lipids
from the tissues to the liver.

The data received demonstrated that the
HDL-chol in healthy controls was 36% from the
total, but the HDL serum fraction TBARS was
60% from the total TBARS. In the group of
NIDDM patients HDL-chol was 18% and the
TBARS — 43% from the total serum TBARS. The
LDL-chol in the control group was 52% and the
LDL+VLDL TBARS was 43%. In the group of
NIDDM patients LDL-chol was 77%, and the
TBARS - 48% (in the precipitate containing
LDL+VLDL).

These data demonstrated that in healthy
people the observed about 36% HDL-choles-
terol corresponds to more than half of the
serum TBARS. In the group of NIDDM patients
some difference was observed, which is inter-
esting for future investigations. These data
demonstrated the HDL as scavenger for lipid
peroxides from the tissues to the liver. That is
maybe its main phisiological function.

The high level of the HDL-TBARS con-
tributes to the normal level of the total TBARS
in the serum.

KAIOYHOBU AYMWN: annuam, ABT, ana-
Bet, cBODOAHM paamKamn

KEY WORDS: lipids, HDL, diabetes, free
radicals

B kpas Ha Hawws Bek e noytn obuion-
PUETO CXBALLAHETO, Y€ XMNEPXOAECTEPOAEMNISTA,
NEePOKCUAVPAHETO Ha AMMUAMTE, 1 CNELMAAHO Ha
AVMONpPOTENHNTE C HUCKa NAbTHOCT (AHTT), npo-
meHuTe B nopkaacosete Ha AHIT u annonporte-
nHUTE C BMUCOKA NAbTHOCT (ABI1) ca npsko cBbp-
3aHN C pasBUTMETO Ha aTepOCKAepO3a, CbC CTa-
peeHeTo 1 ca puckoBu (aKTOpU 3a Bb3HMKBAHe-
TO Ha XWNEPTOHMATA, CbPAEYHO-CbAOBUTE 3a00-
ABaHSA, MCXeMUYHATa OOAECT Ha CbpLETO U Ap.

npu obLiata nonyAauus v Npy NauneHT cbe 3a-
xapeH amnabet (1-8, 10).

Xunotesata Ha L. L. Smitt or 1991 r.
npeaAara HOBa rA€AHa TOYKa B TOBA HamnpasAe-
HUE, KaTo ce oTDeAs3Ba, Ye Camo NEPOKCUAMPA-
HUTe GOPMI Ha XOAECTEPOAA Ca TOKCUYHM 3a Cb-
AOBETE, a HATMBHUAT XOAECTEPOA € Moxe Ou
Hal-LIMPOKO Pa3nNpOCTpaHeHUSIT MeTaboANT, Koii-
TO OYMCTBA TbKaHWUTE OT TOKCUYHUTE CBODOAHMU
KMCAOPOAHWN paAVKaAu.
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[NoHacTosillem ce cmsTa, ye AUNomnpoTe-
MHWUTE C BMCOKA MABTHOCT MPEHACAT XOAECTEPOAQ
OT TbKaHWTe B YepHus Apob, C KOETO ce NoACu-
rypsiBa OnocuHTesarta Ha CTeponauTe, BUTammnH D
W T. H. Bb3HUKBaA BbNPOCHT, KON NpeHacst nepok-
cuavpanute Gopmn Ha AMNUAWTE OT TbKaHUTe
AO uepHusi ApoD.

Peanua npoyusaHns ca nocseteHn Ha
3HaueHMeTo Ha CyOKAacoBeTe Ha AWMONpPOTENHU-
T€ C BMCOKA NALTHOCT. Bucokoto cbabpxkaHue Ha
XOAECTEPOA B TAX MOHACTOALLEM Ce Bb3npuema
KaTo nokasaTeA 3a BMCOKA CTeMneH Ha OoyucTBaHe
Ha TbKaHUTE OT XOAECTEPOAA V1 MaAbK PUCK OT
Bb3HMKBaHE Ha CbpAEYHO-CbAOBM 3aDOAsBaHUS.
[pnema ce, Ye HamaAeHMETO Ha CepymHUTe
HnBa Ha AnA-l n Ha An-l:A-ll Ha ABIT moxe aa
Obae AnarHocTMueH OeAer 3a CbLUECTBEHW YB-
peXAaHMSA Ha KOpoHapHute cbpaose (2, 3, 4).
Te3an AQHHU daKTUYECKU NOAKPENsIT CXBALLAHETO
3a reHeTnyHarta AETepPMUHUPAHOCT Ha MPOMeHU-
T€ Ha AUNONPOTeNHOBUTE (paKUWM U 3HAYEHNe-
TO Ha TO31 $AKTOp 3a Bb3HMKBAHETO HA CbAOBW-
Te NPOMEHN, BOAELW AO obpasyBaHeTo Ha arte-
POCKAEPOTUYHIN MAAKM U CBbp3aHMTE C TOBA MOC-
aeacteus (5, 6, 10).

MHorobpoiiHu ca npoyusaHusita Bbpxy
y4acTeTo Ha NepoKCUAMpaHN AUNWUAM W APYTW
MPOAYKTM Ha arpecusita Ha CBODOAHUTE KUCAO-
POAHW PaAMKaAu BbpXy TbKaHWTE, Haii-4ecto
cybcTaHunuTe, pearnpalim ¢ Trobapbutyposara
KnceAvHa npu 3arpssaHe, T. Hap. TBKPC (1, 9).
TBKPC ca u3caepBaHu B cepyma, B AMNonpore-
VHW C HWUCKA NALTHOCT, B TbKaHW Ha eKcnepu-
MEHTaAHW >KMBOTHUM, 3a Aa Ce XapakTrepusupa
y4acTeTo Ha NepoKCUAVPAHWUTE AUMUAW B NpO-
leca Ha arepockaeposara. He cpeliHaxme npo-
y4BaHWs B TOBa OTHOLUEHMWE, CBbP3aHW KOHKpeT-
HO C AMMONPOTEUHUTE C BUCOKA MABTHOCT.

LleAta Ha HacTOALWLOTO npoyysaHe e Aa
Ce WN3CAeABA CbABPXKAHVETO Ha MNEepPOKCUAVPaHU
NPOAYKTM Ha AunuanTe, KoAndectsata Ha TBKPC
B Cepyma, BbB (pakuusTa Ha Cepyma, CbAbpxa-
a MNpPeAMMHO AMMOMNPOTEUHN C BMUCOKA MABT-
HOCT, ¥ B NpeuununTat, CbAbpXall, MPEAUMHO Au-
NOMPOTEUHN C HWUCKA MNABTHOCT U AMMONPOTENHN
C MHOTO HMCKa MABTHOCT, NPW 3APaBU KOHTPOAW
M NpU NaUNeHTU C HEeVHCYAWHO3aBUCKIM 3axapeH
Avaber (HV33A). OuakBaHeTo Hi Cce CBbp3Ba C
M3SICHSIBAHE Ha BbMpOCa 3a yyacTMeTO Ha AMMOnN-

poTenHoBuTE pakUNM B OYUCTBAHETO Ha TbKa-
HUTE OT MEPOKCHMAMPAHM AUMMAKW. 3a Hac npea-
CTaBAsIBaLLIE WHTEPEC, AAAV pasfnpeAeAeHneTo Ha
Te31 NPOAYKTU LLE CbOTBETCTBA Ha pasfnpeaene-
HMETO Ha XOAeCTepPOAa B AUMOMPOTENHOBUTE KAQ-
COBe: AMMONPOTENHW C BUCOKa NAbTHOCT (ABIT)
CNPSIMO AMMOMNPOTENHN C HUCKa NAbTHOCT (AHIT)
+ AMNONPOTEMHM C MHOMO HWCKA MABTHOCT
(AMHIT), Kba€TO OTHOLLUEHMETO Npu 3ApaBu AMLA
e okoro 30:60%, a npu GoAHuTe Bapupa 3Ha-
unteAHo (3, 7, 8). lNpeacTaBasiBa UHTEPEC CbAbP-
XaHveto Ha TBKPC B camwute All-kaacose.

MATEPAA N METOAU

W3caeaBaHn ca 32 npakTuyecky 3Apasw
AUA CbC CpeaHa Bb3pacT 51 roAUHU, M3MNOA3Ba-
HW KaTo KOHTpoAW, n 86 naumneHtn ¢ HN33A cbe
CpeAHa Bb3pacT 56 roanHu. V13noassaH e cepym
B A€Hsl Ha otaeAsHeTo my. OOLMST XoAecTepoA
B cepyma (OX), tpuranuepuaute (TT), xoaecte-
POABT B AMMONPOTEMHWUTE C BWUCOKA MNABTHOCT
(ABI1-x0A), XOAECTEPOABT B AMNONPOTEUHUTE C
Hucka nabTHOCT (AHIT-x0A) ca wu3scaepBaHu C
TecT-kombuHaumnm Ha Roche, BkalouuteAaHo npe-
unnutypauy, pasteop  (0.55 mmol/I pochosoad-
pamosa kuceansa + 25 mmol/l MgCly) 3a on-
peaeasHe Ha ABll-xoA no npenopbyaHata oT
¢dupmata npoueaypa.

Avnunanute npekucn B cepyma (TBKPC),
KaKTo 1 Te3n BbB (paKkuLusTa Ha Cepyma, CbAbp-
xawa ABll-xoaA, caep npeunnutaupst Ha AHI-
xoA+AMHI1-x0A, ca onpeaeAsiHn B npeunnurat
caep Tpetupare ¢ 20% docdosorppamosa Ki-
CeAVHa, pasTBOpeH C BOAA (AeCTwAMpaHa), u
0.8% Ttnobapbutyposa knceamHa (Merck), pasr-
gopeHa B HyO:CH3COOH - 1:1, n Harpssare
Ha BoAHa OaHs Ha 100 °C 3a 1 uac. Caep ueH-
TpodyrnpaHe X Ha CcynepHartaHTa ce msmepsa Ha
A 535 1 580 n pasankata B eKCTUHUMWTE Ce W3-
MOA3Ba 3a W3UYNCAEHME Ha KOAWYECTBOTO Ha AW-
nuaHuTe npekuncu (9).

M3noasa ce dakTop, noAyyeH npu npo-
BeXAaHe Ha npobara c 0.1, 1.0, 2.0 a0 5.0
nmol/l KOHUEHTpaLun Ha MaAOH AMAAAEXMA
(Merck).

MoAyyeHuTe CpeAaHU CTOMHOCTU Ca Cpas-
HEHW 33 3HAUMMOCT Ha PA3AVIKUTE U OLEHEHU Mo
T-kputepuit n Tabanuata Ha Student-Fisher.
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PE3VATATU

[loAyuyeHuTe  pesyAtatu, npoueHTUTe Ha
ABI-x0A 1 AHT-XOA OT 0OLNsI XOAECTEPOA, Kak-
10 1 npoueHtute Ha TbKPC B cynepHataHta u
npeuunutata ot obuwure TBKPC B cepyma ca
npeactaBeHn Ha Tabauua 1. OTHOweHusiTa Ha
TBEKPC kbm All-kaacose 1 0OLLIMS XOAECTEPOA Ca
nokaszaHu B TabAuua 2.

Ot 7abanua 1 ce BUXAQ, Y€ MpK KOHTPOA-
HaTa rpyna 3ApaBu AMLA CPEAHWUTE CTOMHOCTM Ha
obwms  xonectepor (OX), Ttpuranuepuante (TT),
xoAectepoabT B ABIT (ABI1-xoA) n B AHIT (AHI-
XOA) Cé BMeCTBaT B KaTeropusita >XeAaHO HUBO
CNOpeA Bb3npuetute B CBeTa HOPMU 3a WUHTepnpe-
Tauus Ha Tesn nokasarteAn. [pu KoHTpoauTe npo-
LeHTbT Ha ABII-xoA e 36, a Ha AHIM-xoA — 52%.

[Mpn nauentute ¢ HN33A BCcuukn nokasa-
TEAM Ca CUAHO MPOMEHEHV NPK BUCOKA CTENeH Ha
AOCTOBEPHOCT Ha pasAuKnTe (B NOCOKa Ha yBeAu-
YeHue) n ouepraBaT CTeMeH Ha BUCOK PUCK OT
Bb3HNKBAHE Ha CbPAEUHO-CbAOBM 3a00AsIBaHNS.

Koanuectsoto Ha TBKPC B cepyma Ha Au-
uara OT KOHTpOAHaTa rpyna e 2.44 +1.11 nmol/l,
a npu Goannte ¢ HN33A - 3.51+1.05 nmol/I
npn p <0.001. Cpeanute croitoctn Ha TBKPC B
ABIT ca HEAOCTOBEPHO pasAMuHII MPU ABETE U3C-
AepaBann rpynu anda. TBKPC B AHIT umar cron-
Hoct  1.07+0.57 nmol/l npu KontpoAuTe 1
1.70£0.55 nmol/l npn naupenture ¢ HU33A
(p<0.007). Mpu ABaTa noKasateAs MPOLEHTHNTE
CbOTHOLLEHUs ca OAM3kM A0 50% B ABETE rpyni.

Ha tabavua 2 ca npeactaBeHu cAeaHnTe
cvotHowweHus: 1. TBKPC B ABI/ABIT-x0A;

Ta6Auua 1. CbAbp)KaHl/le Ha ANNUWAHU NpeKncn B Cepyma, AMNONpotTenHuTe C BUCOKA, C HMUCKA U MHOrFO HUCKA MAbTHOCT

(ABI, AHTIT+AMHI), cbabpxatuy ¢ppakuun Ha cepyma

Table 1. Lipid peroxides in the serum, in HDL and LDL+VLDL, containing fractions of the serum

Moxkazarten OO6uy Tpuran-  ABN AHIT  TBKPC TBKPC TEKPC  KpbHa HbA;c
Index XOAECTEPOA UEPUAM  XOAECT.  XOAecT. B cepyma B ABI1 B AHI rAIOKO3a
+AMHI
TSchol TG HDLchol LDLchol S-TBARS HDL-TBARS LDL+VLDL Blood HbA;c
TBARS glucose

mmol/I mmol/l mmol/l  mmol/l nmol/I nmol/| nmol/| mmol/| %
Kontpoan (32) X 4.22 1.28 1.53 2.21 2.44 1.42 1.07 4.21 5.87
Controls  (32) SD 1.42 0.64 0.71 0.95 1.1 0.40 0.57 0.23 0.32
MaunenTn X 6.55 1.70 1.16 5.04 3.51 1.52 1.70 10.85 3.41
c HW33A (86) SO 0.87 0.67 0.27 1.13 1.05 0.85 0.55 4.51 5.20
NIDDM patients (86)
CpasheHue p  <0.001 <0.001 <0.001 <0.001 <0.001 >0.05 <0.001 <0.001 <0.001
HIW33A/koHTpoan
Comparison NIDDM/controls
Mpouext o1 0bLLY 17.71 76.95
xonectepon — HV33A
Percent of the TSchol — NIDDM
MpoueHT ot obuy 36.25 52.36
XOAECTEPOA — KOHTPOAW
Percent of TSchol - controls
Mpouent TBKPC 8 cepyma — HU33A 43.30 48.43
Percent of the S-TBARS — NIDDM
Mpouent ot TBKPC B cepyma — KOHTpoAM 58.19 43.30

Percent of the S-TBARS- controls
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Tabauya 2. CvoTHoleHUs MexAy nokazateante (nmol/mmol)
Table 2. Indexes relationships (nmol/mmol) ratios

Koutpoan/Controls HU33A/NIDDM

TBKPC 8 ABI1/ABM-x0A
TBARS-HDL/HDL-chol

TEKPC B AHIM/AHIM-x0A
TBARS-LDL/LDL-chol

TBKPC B cepym/obul, cepymeH XOAeCTepoA
TBARS-serum/Tchol-serum

2. TBKPC B AHIT/AHM-x0A; 3. TBKPC B ce-
pym/OX-cepym (8 nmol/mmol). CbotHowenune 1
nma croriHoct 0.93 npu KoHtpoaute n 1.31 npu
nauneHtmte ¢ HUM33A. CbotHoweHne 2 uma
crorHoct 0.53 npu KoHtpoAnte u 0.33 npu na-
LMeHTUTe C AMabeT, a Npu CbOTHOLLIeHUE 3 CTOVi-
Hoctute ca cbotBeTHO 0.58 n 0.54 nmol/mmol.

[pynara nokasaTeAn, CBbp3aHW MpPSiKO C
AVNUAHATA OOMSIHA, AABaT Bb3MOXHOCT 3a OLEH-
Ka Ha pucKa OT yBPEXAAHWS HAa CbPAEUYHO-CbAO-
Bata cucrtema Crnopea npuetute noHacTosLem B
AVIMTUAOAOTUSTA HOPMU.

[pynata nokasarteAn, Xapakrepusmpaii
AVNUAHUTE TPEKNCU NOCPEACTBOM V3MEpPBaHETO
Ha TBKPC, AaBaT Bb3MOXHOCT AQ CE€ OUEHU KO-
ANYECTBOTO Ha TOTaAHUTE NEPOKCUAVIPAHN MPO-
Ayk B cepyma, ABIT u AHIM +AMHTI, kakto n
NPOUEHTHNUTE CbOTHOLLUEHWUS Ha XOAecTepoAa W
AanuaHuTe npekucn B All-dpakumu, a cbllo Cb-
AbpxkaHvneto Ha TBKPC B eanHnua Avnuan.

OBCbXAAHE

Peanua mawiabru npoyysaHus npes noc-
AEAHVITE TOAVIHU AOKa3BaT No yOeAnTeAeH HauunH
y4acTneto Ha CBOOOAHO-PAAMKAAOBITE MPOLECH,
CBbp3aHN C OKUCAUTEAHO MOANULMPAHE HA Au-
NUAUTE U Ha AUNOMPOTENHUTE C HICKA MABTHOCT,
B ateporenesata (1, 2, 3, 4, 5, 6).

3aAbADOUEHN MPOYUBAHUSI AEMOHCTpHpAT
3HAYEHNETO Ha HSIKOW AUMOMNPOTENHOBU KAACOBE
N TeXHWUTE OKCMAMPaHU NPOAYKTU KaTto PUCKOB
dakTop 3a Bb3HWKBAHETO HA XuUNepToHUYHa Oo-

_ Enpokputonorus  Tom 111

0.93 1.31
0.53 0.33
0.58 0.54

A€CT, ncxemnyHa DOAECT Ha CbpLETO, MIOKapAEH
MHGapKT 1 Ap. B obliata nonyAauusi u npu na-
uveHtn c amabet (7, 8, 10).

[MoHacTosiwem e un3BectHo, ue B okcAHI
KOANYECTBOTO Ha HeHacUTeHUTe U HacuTeHuTe
MaCTHU KVMCEAMHM OCTaBa HEerNpOMEHEHO, HO 3Ha-
YNTEAHO HaMaASiBaT MOAVHEHACUTEHUTE MACTHY
KUCEAHN — OCHOBeH cybCTpar Ha nepokcmaa-
ums. HabAloaaBaHO e HaTpynBaHe Ha AMMVAHW
NepoKNCK, KOHIOTMPaHN AWEHU, OKCKCTEPOAN,
kakto n TBKPC n dpayopecuentHn annodycumno-
AOGHN npoAykTU. (DOCHATUANAXOAUHBT HamaAsi-
Ba A0 50-60%, An30OCHATMANAXOAUHBT 1 TPUT-
AmuepuanTe Hapacteat (1, 9, 11).

Mo otHowenne Ha ABI npoyusaHusita ca
HacoYeHn MPEAVMHO KbM TSXHOTO XOAECTEPOAO-
BO CbAbPXKAHME, a CbLUO KbM OTAGAHUTE CyOKAa-
COBE 11 TEXHWTE CbOTHOLLUEHNS! — KaTo MapKep 3a
NPOrHo3npaHe Ha pasBUTMETO Ha aTepoCKAepo3a
VAW PA3AMYHI CbPAEYHO-CbAOBY 3aDOAsIBaHMSI.

He cpeliHaxme npoyyBaHusi OTHOCHO Cb-
AbpXaHMeTo Ha cyOcTaHUuu, pearvipaliy ¢ T1o-
BapbutypoBara kuceAnHa, npu TO3u AUNONPOTE-
NHOB KAAC WAV Herosute cybdpakumu.

B Hawata Aabopatopusi OT peaunua roau-
HV ce u3yvaBa CbAbpkaHueto Ha TBKPC B kom-
NAEKCHaTa OLEHKa Ha CbCTOSHWETO Ha OKMCAWTe-
AEH CTpec npu nauneHT ¢ Anaber uAn Apyru
3aboAsiBaHUSI, CBbp3aHK CbC CBPbXODOpasyBaHe Ha
cBODOAHN KncAopoaHn paavikaan (CKP). Onutbr
HU NOKasBa, Ye TO3M MoKaszaTeA MOXe Aa ce W3-
MOA3Ba 3a HAAEXKAHA OLEHKA Ha OKVCAUTEAHUS
CTpec, pecneKkTBHO Ha KOAWYECTBOTO Ha Mepok-
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cuampanute  Amnuan. HanpaseHata cnpaska B
AUTEpPATYPHWUTE  U3TOYHWUM  OKa3Ba, 4e npw
3ApaBn Anlia xoAectepoAbT B ABIT npeactasasia
okono 30-40% ot obuims, a To3m B AHIT Bapu-
pa mexay 60 n 70%. Bb3HukHa BbNpOC, AaAU 1
TEKPC ca B CbLLOTO CbOTHOLLEHWE MpPU 3APaBY-
Te AaMua n Aokoako ABIT TpaHcnoprtupar nepok-
CUAMPaHN MPOAYKTW OT TbKaHUTE KbM YepHUS
ApoD, a CblIO — KaKBO € CbAbPXKAHMETO Ha
nmol TEKPC Ha mmol xoaectepoa.

V13cAeaBaHMTE OT HAC nokasateAn — oo,
xonectepon, xonectepoa 8 AHIT, ABIT u Tpuran-
LEPVAM, Ca B MHTEPBaAA Ha >KeAaHuTe CTONHOC-
™1 npu 3Apasn Anua. [pu naunentute c Avaber
3HaUMMO HapacTBat obwwmaT xoaectepoa, TI u
xonectepoabT B AHIT,  pecnektmBHO HamaasiBa
xonecteponbT B ABIT. TlpoueHTsT Ha xoaectepo-
Aa B ABIT npu 3apaBute KoHTpoAn e 36.25, a
npu naunentute ¢ HU33A - 17.71%. Tonyye-
HWUTE CTOMHOCTU Ha Te3W KAACWUYEeCKW NoKasaTeAn
xapaktepusupar naupentute ¢ HW33A  karto
AML@ C BMCOK PUCK OT Bb3HMKBaHE HAa KOpOHap-
HU CbpAEUHM 3aDoAsBaHUS.

KoAnuectBoto Ha obuiyte AMNVAHW npe-
kucn (TBKPC) npu koHTpoAuTe e B rpaHuuute
Ha MOAyYaBaHN OT HaC M Ha ONWCaHW B AuTEpa-
Typata CTOVHOCTW npw 3ApaBu Anua. Te Hapact-
BaT CTaTUCTUYECKM AOCTOBEPHO Mpy nauneHtute
¢ HW33A. HuBotOo Ha AUNMAHWTE Npekucn B
ABIT npu aABeTe M3CAeABaHW Tpynu ce pasAnva-
Ba MaAko U HepocTtosepHo, a npu AHIT pasau-
Kata e CTaTuCTUYecKn AOCTOBEpHa, Karo no-Bu-
cokara CTOMHOCT e npwu nauuentute ¢ HU33A,

BbB OCHOBa Ha AaHHUTE OT M3CAeABaHe-
70 Ha KpbBHaTa 3axap u HbA;c ce aemoHcTpu-
pa HeAOObp MeTaboAWUTEH KOHTPOA MpU NauneH-
mre ¢ HN33A. VI3KAIOUMTEAHO CUMAHO BnevatAe-
HWe npaBn, 4Ye Mnpu KOHTPOAUTE C OKOAO 36%
xonectepon 8 ABIT Hue Hamupame kbm 60 %
TEKPC. TMpu naumentnte ¢ HN33A cbe 17.71%
Ha ABI-xon ycrarossiBame 43.30% TBKPC. Bu-
cokust npoueHt Ha AHI-xoA npn naunexTute C
HI33A - 76.95%, KkopecnoHanpa c 48.43%
TBKPC, a npu 3apasute anua 52.36% AHIT-xoA
kopecnoHanpa ¢ 43.30% TBKPC B cepymHara
dpakums, Hocewa npearmHo AHIMT+AMHIT.

13BOABT OT HaCTOSALLOTO UM3CAEABAHE €,
ye npwu 3apasu Anua ABIT TpaHcnoprupar no-ro-
AsIMaTa YacT WA OKOAO MOAOBKHATA OT OKUCAe-
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Hute ot CKP AMnnaHu NpoAyKTu OT nepuidepHu-
Te TbKaHW KbM YepHUS APOD U CTOMALLHO-4peB-
HUSI MbT, Ype3 KOWTO Ce OTCTpaHsBaT €XEAHEBHO
OKOAO 1.5 g XOAECTEPOA W APYrVI  AUNWUAHK
npekucy. B KoHTekcTa Ha xunotesata Ha Smitt
32 XOAeCTepOAa KaTo Hal-LIMpPOKO pasnpocTpa-
HEH aHTMOKCWMAQHT B YOBELLKVS OpraHusbm Hue
nokassame, ye ABI1 ca BeposatHo TpaHcnoptupa-
lara MNpeokUCAEHN NPOAYKTU Ha AUNVIAWTE OT
TbKaHWTE KbM YepHUs APOD eAuHuLa.

HaweTto wn3caepBaHe nokasea, 4ye ABIl
TPAHCMOPTVPAT He camo FOAeH 3a BuocMHTE3a
Ha CTEPOVMAU XOAECTEPOA KbM uYepHUusi ApoO, HO
I NEPOKCUAMPAHN MPOAYKTU, MOAAEXKALLW HA OT-
CTpaHsiBaHe MOCPEACTBOM  CTOMALLHO-YPEBHUS!
nbT. PasraexAaHeTo Ha npeactaBeHuTe OTHOLUEe-
HUS MEXAY KOAVWYecTBaTa Ha NepOKCUAMPAHUTE
NPOAYKTV B Cepyma 1 AUMUAHWTE NPOCTPAHCTBA,
Hocewm ABIT v AHIT+AMHIT, notBbpxaaBa ro-
pensnrokeHoTo. OTHOLIeHusTa  Mexay obuiure
TEKPC B cepyma 1 0OLLMSI XOAECTEPOA Ca AOC-
Ta OAV3KM MpW 3ApaBUTE AMLA U NPW NaueHTuTe
¢ HW33A. TMpu otHoweHuneto AHIT 8
TBKPC:AHTIT-xoA cTOMHOCTTa Npy naupeHtute c
HIN33A e nout ABYKpaTHO MO-HUCKA B CpaBHe-
HUe C KoHTpoAuTe, Bbnpekn ye AHIT ce cBbps-
BaT NPEAVMHO C NEepOKCMAMPAHUTE NPOAYKTN B
cepyma, MOHACTOSILLEM W KaTo  V3KAKOUYNUTEAHO
BaXHU aKTopu B areporeHesata.

OtHowennetro TBKPC B ABIT:ABI-x0A
uma cronHoct 0.93 npu 3apasute Avmua u 1.31
npu naupentute ¢ HN33A. bu morro aa ce 3ak-
AIOUN, Ye BUCOKOTO CbAbpXKAHWE Ha NepoKCUAK-
paHn npoaykt B ABI nopabpka daktnyecku
HUBOTO Ha NEPOKCMAMPAHUTE MPOAYKTU B Cepy-
mMa B pedepeHTHN rpaHnuy.

N3BOAM

1. ABI1T ca OCHOBHW NpeHOCUTEeAN Ha ne-
POKCUAVPAHN MPOAYKTU OT TbKaHWTE B 4YepHUs
Apob (TBKPC) npu 3apaBn Anua n GoAHM €
HW33A.

2. Bucokoto Huso Ha TBKPC 8 ABIT noa-
Abpxa HnBoto Ha obwyte TBKPC 8 cepyma B
pedepeHTHN rpaHnLM NpY 3APaBN AULA 1 U3MbA-
HSIBa V3KAKOUUTEAHO BaxkHa O4MCTBALLA PYHKLMS
npu naupeHtn ¢ HV33A no otHoweHne Ha ne-
POKCUAVIPAHNTE NPOAYKTH.
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Prevalence and Clinical Significance of
Autoantibodies against Retroorbital

Eye Muscle Antigens in Patients with
Thyroid Associated Ophthalmopathy (TAO)
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Hr. Vulkova*, G. Kirilov, 1. Atanasova
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 Pesiome

Obuionpuerto e, ue TUPEONA-
acounmpanara opraamonatus (TAO) e aBTOUMYH-
HO 3a0oAsiBaHe 1 TbpPCEHMsITa Ca HACOUYEHU KbM
yCTaHOBSIBAHE Ha AWNArHOCTVYHU MapKepw, CBbp-
3aHK 1 OTpassiBallyl TO3W MPOLEC B KAUHUYEH W
natoreHeTMYeH acnex.

LleATa Ha HacTtosiLLOTO npoyusaHe Oe Aa
n3cAepBame yectotata Ha aBTOAHTUTEAA CpeLly
PETPOOPONTAAHN MYCKYAHU MeMOpaHHK aHTure-
Hi, onpeaeAHn upe3 Western blotting npu 6oa-
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Thyroid Associated Ophtalmopathy (TAO)
is considered to be an organ-specific autoim-
mune disease and many investigations on the
markers associated with this process are in
progress.

The aim of the present study was to
evaluate the prevalance of a serum autoanti-
bodies against pig eye muscle membrane anti-
gens, determined by Western immunoblotting,
with respect to their clinical significance in



H1n cbe 1 6e3 TAO, 3a Aa ce npeueHu TsxHata
KAVHVIKO-AMArHOCTMYHA 3HAYVIMOCT.

V13caepBaHn Osixa 50 6oaHu ¢ TAO (39
KeHnn n 11 mbxe, KAaac 3-6 cnopea Kputepuu-
7€ Ha ATA) 1 KOHTPOAHU rpynu oT 16 OOAHU C
boaect Ha basepos-Ipeiisc (Bb-I), 9 ¢ HeasTOU-
MYHHI TUPEOWAHW 3aboasBaHus (HAT) wn 15
3APaBU AMLIA, BCUYKN Oe3 AaHHM 3a OuYHO 3abo-
AsiBaHe. CepymHM aHTUTeAa Cpelly aHTUTeHU OT
memOpaHHa ¢pakLUnsi Ha CBUHCKM OYHW MYCKY-
A Bsxa onpeaeAsHn upes SDS-eaektpodopesa
n Western blotting. TectBaHeTo Ha cepymute ot
6oaHnTe ¢ TAO nokasa HSKOAKO MBULM Ha aH-
TUTSIAOBA PEAKTUBHOCT — cpeuwly 64, 55, 48
n/van 95 kDa npoTemHHU CbCTaBKM — C pas-
AVMYHa 4ecToTa, Ho Tesn cpeuly 64 kDa anturen
AOMUHVpaxa KaTo 4YectoTa U VHTEH3UTET.

AHTn-64kDa-aHTuteaa Gsixa HabAlOAaBaHW
npu 34/50/(68%) ot Goanute ¢ TAO wn npw
4/16 (25%) ot Te3u c Bb-I Ge3 ouHn nposisu.
He ©Oe HabAloAaBaHa aHTUTSIAOBA pPeaKTUBHOCT
npu 3sapasute n nauupeHtnte ¢ HAT. TNosutme-
HOCTTa 3a aHTUTeAa CpeLly peTpoopOuTaAHM
MYCKYAHW MeDpaHHU aHTWreHn nokasa TeHAEH-
UM 3a KOpeAaums C TexecTTa U aKTUBHOCTTA Ha
TAO, n3paszeHn Kato OPTAAMUYEH UHAEKC.

PesyATatute OT HacCTOALLOTO NpoyuyBaHe
NOTBbPXKAABAT, Y€ aHTUTeAata Cpelly peTpoop-
OUTAAHI MYCKYAHU aHTWUTEHW Ca AMArHOCTUYeH
Mapkep 3a CneunduyHus aBTOVMYHUTET Mpu
TAO.

patients with or without ophthalmopathy.

Fifty patients with TAO (39 w, 11 m,
Class 3-6 by ATA) and control groups of 16
patients with Grave’s disease (GD), 9 with
nonautoimmune thyroid disease (NATD) as well
as 15 healthy subjects all of which had no
symptoms and signs of TAO, were investigated.
Pig eye muscle membrane fraction was used as
antigen for determining the serum autoantibod-
ies (PEMM-Ab) after SDS-electrophoresis and
Western blotting.

Tests of the sera from patients with TAO
showed several bands of reactivity — against 64
kDa, 55 kDa, 48 kDa and 95 kDa protein com-
ponents with different prevalence, but these
against 64 kDa antigen were the most expressed
as intensity as well as frequency. Anti-64 kDa-
PEMM Ab were established in 34/50 (68%) of
the patients with severe active TAO as well as
in 4/16 (25%) of those with GD without eye
disease. None of the healthy persons as well as
those with NATD revealed Ab-positivity. PEMM-
Ab positivity tended to correlate with the sever-
ity and activity of the eye disease, summarized
as Ophthalmic Index.

The results of this investigation confirm
the usefulness of PEMM-Ab as marker of the
specific autoimmunity in TAO.

KAKOHYOBU AYMU: TAO, petpoopbutan-
H MYCKYAHW aHTUTeAa, OpTaAMUYeH MHAEKC.

Key words: TAO, PEMM-Autoantibodies,
Ophthalmic index.

Cera e obuonpueto, ue Tupeoua-
acouumpanara odpraamonarusi (TAO) e aBTOUMYH-
HO 3aboAsiBaHe, MpW KOETO HapylUeHusiTa ca Ao-
KaAM3MpaHn TAABHO B €KCTPAOKyAApHUTE MYCKYAM
— MYCKYAHW $ubpn 1 NepummanasHa CbeANHUTEA-
Ha TbkaH (1, 4, 14, 20). B nocaeaHUTe TOAUHK
MHTEPeCbT € HaCoYeH KbM IK3yyaBaHe Ha BaXKHU
A€TaliAM B KOMMAeKkcHaTta natoreHesa Ha TAO.

VI3sicHsIBAaHETO Ha MbpPBUYHUS aAHTUTEH U
KaK TOW Ce pa3no3HaBa OT VIMyHHaTa CuCTema, oc-
TaBaT KAIOYOBM CTbMaAa B MO3HABAaHETO Ha Tasw
»KpbcTocroBuua” (8). B npaxtnyecku acnekr oco-
DeHo BaXHO € Aa Ce YTOUHST XapaKTepbT Ha

NMYHHUSI OTFOBOP U HEroBUTE YAOBUMU Oenesn Ha
CEPYMHO HUBO C AMArHOCTUYHA LEA.

ABTOAHTUTEAQ, pearupaly ¢ perpoopbu-
TaAHWU MYCKYAHU aHTureHn (POMA-AT), Osixa ycra-
HOBeHN B cepymun Ha 60AHM ¢ TAO upe3 pasanu-
H1 TexHuku (7, 10, 12, 15, 19).

Bbnpekn WHTEH3WBHUTE npoyuBaHUs B
Ta3n HACOKa B MOCAEAHWTE FOAVHW MpeLusnpaHe-
TO Ha TaXHaTa pOAsl 3a TbKaHHaTa yBpeAa npu
TAO, AnarHoctuyHata UM CTOWHOCT, KakKTo v npu-
pOAATa 11 3HAYEHNETO Ha TapreTHUTe aHTUreHn He
Ca W35ICHEHU W Ca NpeameT Ha Auckycus (3, 17,
18).
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LLEA

Lleata Ha HacTosLlOTO npoyuBaHe Ge Aa
N3CAEABaMe YecCToTaTa Ha aBTOAHTUTeAA CpeLLly
peTpOoOpPOUTaAHN  MYCKYAHI MeMOpaHHU aHTure-
Hu, TectBaHM upe3 Western immunoblotting, npu
OOAHW C aBTOMMYHHW TUPEOUAHU 3ab0AsiBaHS
CbC nAM Oe3 odraamonartusi, Npu TakuBa C Heas-
TOVMYHHU TUPEOMAONATUM U MpU 3APaBN AULa,
Karo Mo TO3M HaUYMH NpPeLeHUM ANarHoCTMyHara
MM CTOVHOCT, KaKTO U Bpb3KaTa UM C HSIKOU KAU-
HNYHU XapaKTepuUCTUKN Ha 3abOAsiBaHETO.

MATEPNAA I METOAUN

NpoyuBaHeto oOxBalla:

1. 50 60oAHn ¢ TAO = 39 xeHu n 11 mbxe
Ha Bb3pacT 19-60 roanmun. Odraamonarusita Ge
cebp3aHa ¢ boaect Ha basepos-Ipenisc (bb-I) npu
39 ot nauneHtute, Cc Tupeouant Ha XalMMOTO
(TX) = npu 9, 1 CbC CYOKANHUYEH aBTOUMYHEH Tu-
peonant — npu 2. [pynata BkAouBalle OOAHM C
KAaC 3 A0 6 cnopep kputepunte Ha ATA (6); AaB-
HOCTTAa Ha OYHWTE MNPOSIBY NPU U3CAEABaHUTE Ma-
uneHtn e ot 2 meceua A0 9 roanHu. B momen-
Ta Ha wn3cAeABaHeTo 24 oT OoAHuTe Osixa eyTn-
PEOUAHN, 24 — XUNEepTUPEOUAHN, 1 2 — B XUnNo-
TUPEONAHO CbCTOsIHME; 42 He NpoBexXAaxa Aeve-
Hie 3a odTaamonartusita, BbNpeku ue npu 24 ot
TSX NPEAN Ca NPOBEXAAHN KypCOBE C KOPTUKOC-
TEPOVAW, a Npu 2 e npuAaraHa TeAeramarepanus.

2. 16 6oaHn c Bb-I Ge3 nposiBn Ha od-
Taamonatns — 12 xeHn n 4 MbXxe Ha Bb3pacT
28-62 rOAMHU; AQBHOCT Ha TUPEOWAHOTO 3ab0As-
BaHe OT 6 Meceua A0 7 roauHu. [lo Bpeme Ha
n3cAeABaHeTo 9 OT nauueHTuTe BGsixa B xunepru-
PEOVAHO CbCTOSIHWE W 7 — B €YTUPEOUAHO.

3. 2 6oAHU € TX — XeHun, eyTpeonaHu Ha
doHa Ha 3aMeCTUTEAHO AeveHue.

4. 9 DOAHUN C HEaBTOUMYHHWU TUpeouaona-
™mn (HAT) — 6 xeHu u 3 Mbxe, oT kouto 1 xu-
nepTMpeonAeH U 8 eyTnpeouaHun, Ge3 ycTaHOBU-
MU TUTPU 3@ aHTUTUPEOWAHV aHTUTEAQ.

5. 15 3ApaBu AMua Ha Bb3pact 22-58 ro-
AUHYM, 0€3 KANHUYHU 1 GaMUAHN AQHHN 3a TUPeo-
nAHO 3aboAsiBaHe 1 Ge3 OTKAOHEHUS! B opTaamuny-
HUS CTaTyC.

ANarHOCTUYHOTO YTOYHsIBAHE Ha TUPEOUA-
HUS 1 OPTAAMNYHUS CTaTyC NpU U3CAeABaHUTE na-

uveHTn Oe M3BbPLUEHO MO CTAHAAPTM3MPaH Mpo-
TOKOA. M3caeaganusTa skaousaxa: TCX, T3 u fTy
(Delfia), TAT n MAT (Elisa). Exorpadmsi Ha wmTo-
BMAHaTa XAe3a Oe npoBeaeHa Ha BCUUKK DOAHY,
a npu nokasaHus — TAb ¢ yTouHsiBaHe Ha uwnTO-
AOTUYHATa HaxoAka. Odraamnunust cratyc Oe
npeueHeH CAeA KAUHWYEH MperAeA v npw yact ot
naunentute 6e NpPoBeAEHO KOMMIOTbP-TOMOTrpad-
CKO U3CAeABaHe Ha opbutute. OdraamuyeH uH-
Aekc (OWV) Be m3uncaeH 3a BCeKU OT M3CAEABAHU-
Te OOAHN 1 Oe n3noA3BaH kato cOOpPHa KAMHNY-
Ha OLleHKa Ha TeXecCTTa 1 aKTMBHOCTTa Ha odTaA-
monarusTa.

AHTUTEAQ CpelLy peTpoopOUTaAHI MYCKYA-
HU MemOpaHHU aHTUreHn Osixa M3CAeABaHU C Bb-
BEAEHA OT HaC MeTOAMKA, MPUHLMMHO Ccbobpase-
Ha ¢ onucaHata ot Salvi et al. (15). Hakparko
N30AAUMSITa Ha aHTUreHHarta ¢pakunsi BKAIOYBALLE
XOMOreH3npaHe Ha AOOpE MNOYUCTEHN CBUHCKM
ounun myckyan B TRIS.HCI-6ydep, pH 7.6, obora-
TeH C NpoTeasHu MHXMOWUTOpU, U LeHTpodyrupa-
He npu 105 000xg 3a noAyyaBaHe Ha MembOpaH-
Hust neaet. Caep ToBa Oelue nposexpaHa SDS-
ELFO B peayuupaty ycrosusi ¢ 10 % -KOHUEHTPU-
pai, 1 5%-pa3sAeAsil, reAnoBe npu NpoTeNHHO Cb-
AbpxaHne Ha membpaHHata ¢pakuns 2 mg/ml
HaToBapBaHe Ha craptoseTe ¢ 60 ul. V13noassaHa
Oe craHpaptHa Western blotting TexHuka 3a npe-
HOC Ha Taka (pPaKLMOHMPAHUS aHTUTEH U MOAY-
YEHNTE HUTPOLLEAYAO3HN CTpUMoBe CAeA OAokupa-
He ¢ 3% BSA B TBS ce nHkybupaxa c naumeHt-
CKn cepymu, paspeaenun 1:20. Karo Bropo aHTu-
A0 Oe m3noassaH aHTuyoBewku IgG-nepokcraa-
3eH KoHtoraT (AakoPatt nan Sigma) B NOAXOASILLO
paspexaaHe u peakuusta Oe BusyaAusMpaHa c
3% 4Chlor-Tnaphtol.

V3BbpluBalle ce CKeHupaHe Ha BCska ce-
puUsi M3CAEABaHU CTPUNOBE W BK3YaAHO OTYUTaHe
Ha peakTWBHWTE WBULY CMPSIMO MOAEKYAHO-Ter-
AoBHU Mmapkepyn (BioRad). KontpoaeH cepym ot
3apaBo Avue, PBS 1 koHiorat Osixa TecTBaHu Kato
KOHTPOAN BbB BCsiKa cepwus.

PE3YATATU

imyHoOAOTOBE CbC cepymyu Ha OoAHu C
TAO, TtectBaHn cpewly POMA, ca npeacraBeHu
Ha ¢ur. 1. Haii-yectust HabAOAQBaH CNeKTbp Ha
PeaKTUBHOCT Delle CpeLly aHTUreHHN CbCTaBKM C
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MoA.maca 64, 55, 95 un 48 kDa. Kauecrsenara
npeLeHKka Ha UMyHOOAOTOBeTe rokasa, Ye B Mo-
BEYETO CAyYan aHtn64kDa-HoBuTe aHTUTEAa (AT)
AOMIHMpaxa, AOPU KOrato eAHOBpeMeHHO Osxa
HabAIOAQBaHN U APYTM MBWLM HA PEAKTHBHOCT.

AaHHuTe 3a 4ecroTata Ha MO3NTMBHA pe-
aKTUBHOCT CMPSMO CNOMEHATUTE YeTUPU OCHOBHY
aHtureda npu 6oanute ¢ TAO, KakTo W CpaBHe-
HWe C yCTaHOBEHaTa YectoTa Nnpu ApYrTe U3CAEA-
BaHU NaLMEHTCKU rpynu — Oe3 odraamonatus, ca
npeacraBeHn B TadbAnua 1.

AeTaAHOTO pasrAeXAaHe Ha rokasaAute
MO3NTUBHOCT 3a aHTM64kDa-At GOAHI BbB Bpb3ka
C OMnpeAeAeHUs Npu TAX KAAC Ha odraamonartiis-
Ta nokasa:

npu bb-I' (n=39)

Kaac 3 8 2 NOAOXUTEAHN
6 oTpuuateAHu
Kaac 4 26 22 NOAOXUTEAHWN
4 oTpuuaTteAHn
Kaac 5 4 2 NOAOXKUTEAHU
2 otpuateAHn
Kaac 6 1 T NoAOXUTEAEH
npun TX (n=9)
Kaac 3 2 2 otpuuateAHu
Kaac 4 5 4 NOAOXUTEAHU
1 orpuuareaeH
Kaac 5 1 T noAoXuTeAeH
Kaac 6 1 T NoAoOXKUTEAEH

npu CyOKAMHUYEH aBTOMMYHEH
T™mpeonaut (n=2)
Kaac 3 2 T noAoxuTeAaeH

1 otpuuareaeH

Hue He ycraHoBnXme wn3paseHa B3anMOB-
pb3Ka MEXAY PeakTUBHOCTUTE CNpsIMO  ApYruTe
P POMA-aHtrenn (55kDa, 48kDa, (95kDa) w
KAWHUYHATA pOpmMa Ha aBTOMMYHHaTA TUPEOWAO-
naTisi, HUTO C KAaca Ha odraamonatusita. Camoc-
TosiTeAHa aHTn64kDa-HoBa peakTMBHOCT HabAOAQ-
Baxme npu 17 BoAHN, camocTosTeAHa aHTu55kDa-
HOBa peaKTUBHOCT — Mpu 2 cAyvas (odpraamora-
M C 9-meceuHa AABHOCT W NPOBEAEH €ANH KypC
Ha KOPTUKOCTEPOHOBA Tepanusi, B APYrus CAyvan
— odraamonatusi OT 2 rOAMHW U 4 meceua, CBbp-
3aHa C XpoHuuHo-peumanBupaita bb-I), v npu

Epospuonorun ow 11l Ne2/1998.

62

eanH naumneHt (TX ¢ TAO kaac 3) — camocrosiTea-
Ha aHTn48kDa-HoBa peaktuBHoCcT. B roasmara
4acT OT CAyvauTte ce HabAloAaBalle KomOuHaLus
OT PEaKTUBHOCT CMPSIMO LNTUPAHUTE AHTUTEHU.

Mpu Goanute ¢ bb-I' 6e3 TAO ycraHoBNX-
M€ MOHOpeakTMBHOCT cpetly 64kDa-npotent npu
ABama u npu Apyrn ABama Oe yCTaHOBEHA KOM-
OuHauns OT PeakTMBHOCTM CrpsSIMO OBCHKAAHNTE
no-rope NpOTeNHHN CbCTaBKKM, KaTo OOLLO aHTu-
POMA-AT noaoxuteann Osxa 4/16, 1. e. 25% ot
n3cAeABaHUTE OOAHM B Tasu rpyna. TectBaHeTo Ha
2 cepyma ot naunentu ¢ TX, 9 ¢ HAT n 15 3apa-
BU AN, BCMYKK 0e3 KAWHWYHKU AAQHHM 3a OdTa-
monarus, He nokasa aHTMPOMA-peakTtusHocT, oc-
BEH B EAMHUYHW CAyyan cAabu nsnuyn Ge3 onpe-
A€AeHa CUCTEMHOCT.

He Oe ycraHoBeHa B3auMOBpb3Ka MEXAY
pesyAtatnie o1 onpeaeasiHeto Ha POMA-AT 1
XOPMOHaAHUS TUPEOUAEH CTaTyC, KaKTO 1 C TWTb-
pa Ha TAT n MAT B MOMEHTa Ha M3CAeABaHETO Ha
naLueHTuTe OT BCUYKW Tpynu.

OBCHXAAHE

CAep HauvaAHuTE NpOyYBaHUS B Cpeaata
Ha 80-Te TOAMHU Ha XYMOPAAHUS UMYHEH OTrOBOpP
cpeuly opbutaanu auturenn npw TAO, cBbp3aHu
C paspellaBaHe Ha METOAUYHU NpoOAemU, npes
1988 r. Salvi et al. (15) 3a mbpBM NbT onucaxa aH-
TUTSIAOBA  peaKTUBHOCT cpelly 64kDa-HoB npo-
TenH ot memOpaHHa ¢pakuns Ha peTpoopbdiTa-
AeH MYCKyA B cepymu Ha Boann ¢ TAO. B roasm
Opoit npoyuBaHnsi caep ToBa Osixa AOKAAABaHM
PasAUYHN CTPaHU 11 MOAPODHOCTY 3a TbKaHHaTa
cneunduUHOCT Ha Te3n aHtuTeAa (21), Bpb3Kata
MM C natoreHesarta Ha o4uHoTo 3aboasiBaHe (9, 18),
Guorornynata um aktmsHoct (13). Peanua cboO-
LLeHNA NOTBbPAMXA CbLLECTBYBaHETO MM Mpu ro-
Asima vact ot Goannte ¢ TAO ¢ pasandHa Texect
Ha ounute cumntommn (2, 5, 9, 18). Ot apyra
CTpaHa, HSKOW aBTOPW MNOCTaBKXa MOA CbMHEHVe
3HauumocTTa Ha 64kDa-HoBara PeaKTUBHOCT, Tbi
KaTo He YCTaHOBSIBAT 3aBVCHMOCT MEXAY HeliHaTa
yectoTa W KAMHWYHATa xapakTtepuctika Ha TAO
(17). Cbliute aBTOpKM CMATaT, 4Ye Te3m AT ca OT
BTOPOCTENEHHO 3HaueHue 3a natoreHesara Ha 3a-
OoAsiBAHETO, KOETO Hail-BepOsiTHO e T-KAeTbYHO
MeauupaHd npouec (11, 20).

Hawwmre AaHHW NOTBbpXKAABAT CbLLECTBY-



Dur. 1. AHTUTSIAOBA PeakTUBHOCT, MpeLeHeHa upe3 UMyHODAOTUHT, CpeLlly aHTUreHn OT memOpaHHa ¢pakuus OT CBUHCKM
petpoopbutaaHn myckyan npu 6oaHn ¢ TAO
Fig. 1. Antibody-reactivity, analysed by SDS-PAGE-Immunoblotting against pig eye muscle membrane fraction in sera of
the patients with TAO

Tabauua 1. YectoTa Ha CepyMmHN aHTUTeAQ, pearvpaliy C aHTWreHn OT peTpoopbuTareH MycKyA
Table 1. Prevalence of serum autoantibodies reactive with pig eye muscle membrane antigens as detected
after SDS-Page-lImmunoblotting

Ipynn bpoii lMo3uTMBHA peakTMBHOCT Cpellly peTPOOPOMTAAHM MYCKYAHU
MeMOpaHHN aHTUreHu

Groups Number Positive reactivity against pig eye muscle membrane antigens
64kDa 55kDa 48kDa 95kDa  Apyru/Others

TAO/TAO 50 34 68%) 19 (38%) 12 (24%) 10 (20%) 6 (12%)

Boaect Ha Baseaos-Tpelisc 16 4 (25%) 2 (12.5%) 2 (12.5%) - 1 (6.2%)

6e3 TAO

Grave's disease

without TAO

TupeonanTt Ha Xawwmmoto 2 - - - - 1 (50%)

oe3 TAO

Hashimotto’s thyroiditis

without TAO

HeasToumyHHn 9 - - - - 2 (22.2%)

Tpeonponatiin 6e3 TAO

NATD without TAO

KonTpoau 15 - - - - 1 (6.7%)

Healthy subjects
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BaHETO Ha aHTUTAAOBA PEAKTUBHOCT — CpeLly
64kDa-HoB npoTeuH (C Hai-roasma uecrora —
TabAnua 1), KaKTO W CpeLly HSKOW APYrM aHTu-
FeHHI CbCTaBKM Ha membpaHHa ¢pakuus oT peT-
poopbutareH MyckyA B cepymu Ha Goanu ¢ TAO.
Ot npeacraBeHuTe AQHHN 3a Yectotarta Ha AT-no-
3uTuBHoCTTa cnpsmo POMA-anTurenn ce Buxkaa,
ye npu M3cAeaBaHuTe oT Hac 6oAHn ¢ TAO — npe-
AUMHO aKTUBHU GOPMU, KAAC 4 1 noseve, TS e
Hav-roasma.  Chblata  peakTUBHOCT AWMCBa  Npw
TeCTBaHe Ha Cepymu OT 3ApaBu Anlla U OOAHU C
Tpeonaonatn 6e3 AaHHU 3a odpraamonatus. OT
Apyra CTpaHa, nNpu nokasaAuTe Mo3uTUBHOCT cepy-
mu  AomrHupaxa 64kDa-pearvipatute AT, KakTo
Mo 4ecroTa, Taka W MO WHTEH3UTET, B CpaBHeHue
C peaKkTNBHOCTUTE CpeLLy APYruTe CbCTaBHU MeM-
OpaHHN aHTUreHu. 3a NOCAEAHUTE Ce MpeAroAa-
ra, 4e ca KOH(pOPMALMOHHO CBbp3aHN C OCHOB-
Hus 64kDa-npotenH B cbCTaBa Ha peTpoopoOuTas-
HO-MYCKyAHISt memOpaHeH antureH (3). OT AaH-
HUTE Ha APYrV aBTOpW, KaKTO W OT MOAy4eHuTe
OT Hac m3raexaa, ye 64kDa-aHTiireH e UMyHOAO-
MVIHAHTEH enuTOMn 1 € Hali-TACHO CBbp3aH C Bb3-
naAMTeAHaTa OYHOMYCKyAHa peakuus npu TAO.
[MoAyueHuTe OT HaC pe3yATaT ca B CbrAacue C
te3n Ha Barsouk et al. (2), Hiromatsu et al. (9),
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BoAnnte ¢ BB-I' Ge3 BMAMMU AaHHM 3a odTaamo-
natns (4 ot 16 U3CA€ABaHM AML@ B Tasu rpyna)
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(16).

3a NoTBbPXKAABAHE Ha TaKaBa MPEeAUKTB-
Ha ctonHoct Ha POMA-AT-nosntusHocTta GoAHuUTe
Ou TpsibBaAO AQ ObAAT CUCTEMHO MPOCAEAEHMW.
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Tom 1V:

»AeKapcTBeHU CpeACTBa,
npenapatu” ot mHorotomhuka Index Pharmacorum Bulgaricus. U3a. Aauc-npunt, Codusi, 1997 r.

PbKOBOAUTEA Ha M3AATEACKUS ekun e
npod. A-p Xpucto Myrados, A. ¢. H., peaaxTop
— BoAewmaT ObArapckit apmakonor npod. A-p
WMean Kpyuwikos, A. m. H. Cbabpxa 386 neuatHu
cTpaHuun. Han-roaemust paspen — 216 crp., e
Npsiko CBbp3aH € dpapmakoTepanusta B akyluepc-
TBOTO U ruHeKoAorusita. Ha ypororuunute cpeac-
TBa Ca OTAeAeHW 28 CTp., a Ha XOPMOHAAHUTE
npenapati 3a CUCTEMHO NPUAOXEHKE (C U3KAIO-
YeHWe Ha NoAOBUTE XOPMOHW) — 127 cTp.

Nudopmauusita e npeacraBeHa  MHOTO
NPErAeAHO, YAECHSIBALLLO Bb3MOXHOCTTa 3a Obp3a
1 CbLUEBPEMEHHO UM3YepnaTeAHa Crnpaska B KAU-
HUYHOTO eXeAHeBue.

Bcekn npenapar e npeactaBeH C reHepiy-
HOTO CM MMe, KaTo Ha Kpas Ha uHpopmaumsTa
ca u3bpoeHn TbproBckute nmeHa, dupmiute npo-
M3BOAWMTEAKM 11 HAUNHBT Ha CbxpaHeHue. Ocobe-
HO LieHHU 3a MPaKTMKaTta, U3KAUYUTEAHO WNHCTPYK-
TNBHW pyOpuKM ca: CTpaHnuHn edekTr, pexum
Ha AO3MpaHe, MHTOKCUKALWW — KAMHUKA 1 Aeye-
HUe, NPEeAyNnpexAeHue — 3a Aekaps W nauueHTa.
Taka oT CnpaBoOYHMK KHurata ce npespblla dak-
TNYECKI BbB papmakoTepaneBTUieH HapbuHWK Ha
NPaKTUKyBaLLmMs Aekap.

Bb3naAuteAHnte 3aboAsiBaHus Ha reHuTa-
AVATE Ca Ha MbPBO MSCTO B CTPyKTypara Ha ru-
HEKOAOrUHaTa 3abDOoAeBaeMOCT. 3aToBa NPaBUAHO

NOBAUSIBALLM NMUKOYO-NMOAOBATA CUCTEMaQ,

U XOPMOHaAHU

MbPBUST PA3AEA 3anoyBa C MHEKOAOTUYHUTE OH-
KOVHpEKLMO3HN CPEACTBA 1 aHTUCenTULN,

Aobpe 61 GuAo nHTpayTepuHHUTE Cnnpa-
AN AQ Ce AaAaT B pasAeAa  KOHTpauenuus —
obLWo.

VskaiounteaHo aobpe ca npeacraseny ne-
POPAAHITE XOPMOHAAHI KOHTPAUENTUBHI Npena-
patn. MHOro MSCTO e OTAeAeHO 3a apmaKkoau-
HamiKata, CTpaHuYHWTe eekT N MNpPOTUBONOKA-
3aHusITa.

CbLIOTO MOXe Aa Ce Kake 3a eCTporeH-
HWTe, recrareHHuTe U KOMOUHUpaHWUTE ecTporeH-
recrareHHI npenaparii, Kakto M 3a FOHaAOTPON-
HUTE XOPMOHW. 3a aKyLlUep-rMHeKoAO3uTe € Le-
HEH 11 PasAEAbT 3a YPOTMHEKOAOMUYHUTE CPEACT-
Ba, XMNOTaAAMUYHUTE XOPMOHW — arOHUCTW U aH-
TarOHUCTY, KOPTUKOCTEPOUMAHUTE XOPMOHU 1 TU-
peonaHUTe Npenapary.

A3DyUHUST yKasaTeA Ha TbpProBckute ume-
Ha yAecHsiBa Obp30TO HaMUPaHE Ha KeAaHus
npenapar.

B sakaouenue: Tom IV or Index
Pharmacorum Bulgaricus e uskalounteaHo ueHen
32 aKyWepo-TMHeKOAOMMYHaTa MNpakTika y Hac,
KakTo 1 3a ODyYeHNeTo Ha CTYAEHTU MEeAuLM W
cneuraAn3npatly akywepcTBO 1 TMHEKOAOTUS Ae-
Kapu.

Mpod. A-p Nako Kaparbosos, A. m. H.

® Tematnuen kypc ,CbBpemeHHO AeueHMe Ha OcTeonopo3ara” opranusvpa Kanwn-
YeH UEHTbp N0 eHAOKPUHOAOTUSI 1 repoHToAorMst Ha 29 n 30 oxktomspu 1998 r. XKeaaewyte aa ce
BKAIOYAT B KypCa A@ HanpasaT nucmeHa 3asska A0 30 centemspu 1998 . A0 Aou. A-p AHHa-Mapus
bopucosa.

@ Acounaumsita No OCTeonoposa, B YWIWTO CbCTaB € U BbArapckoTo APYXeCTBO NO €HAOKPWHOAO
rusi, cbobuiasa, ye BTOpaTta HauuoHaaHa koHdepeHUusi MO MpoOAemMUTE HA OCTEONO-
po3aTta we ce cbcrou Ha 6 n 7 Hoemspu 1998 r. B rp. Codus. Pesiomera ce npuemar po 3 cen-
temBpu 1998 1. 3a cnpaskn u 3assku: npod. V. Lleitanos u A-p P. Cromros — AYE no pesmato-
aorusi, yA. Ypeuu” Ne 13, Codus 1612, Tea. 58-10-22.
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CnucaHue

EHAOKPHUHONOIMHUA ISSN 1310-8131

Bb/\rapcxo APYX€CTBO 10 €HAOKPUHOAOIUA

Journal

ENDOCRINOLOGIA ISSN 1310-8131
Bulgarian Society of Endocrinology (BSE)

AApec Ha pepakUUOHHaTa KOAerms:

KAMHIYEH LEeHTbp MO EeHAOKPUHOAOMS 1
repoHtororus, npog. b. Aozarnos uAn

aou. @. Kymanos, ya. ,A. Tpyes” N6,

1303 Codus, tea. (02) 987-72-01; dakc (02) 874-145

Cnucanne ,EHAOKpUHOAOTVS®, U3AaHKE Ha
BbArapckoto HayyHO ApPYXXECTBO MO €HAOKPUHO-
AOTUSI, M3AM3A B YETUPW KHWXKM TOAMWHO. B
Hero ce oTnevaTBar OPUIVIHAAHV Hay4dHW cTatuu,
KasyuncTnuHy  cboOLLeHus, ob3opu, peueHsun u
CbODLLIEHNS 32 NPOBEAEHV VAN NPEACTOSILLM Ha-
YUHU KOHIpecu, CUMMNO3NYyMN 1 APYr1 matepuav
B cdepara Ha KAMHUYHATa eHAOKpuHoAorus. Cnu-
CaHueTo U3AM3a Ha ObArapckit e3nk € NoApoOHU
pestomeTa Ha ObArapCKu W aHrAMIACKU. 3arAaBusi-
Ta, ABTOPCKWUTE KOAEKTUBM, a CbLIO Haamucute u
O3HadeHusita Ha WAlCTpauunte v B Tabauuute
ce oTneyatBar W Ha ABarta es3uka. Martepuaante,
NPeAOCTaBEeHN OT YYXXAM aBTopK, Ce MNomecTsar
Ha aHMAWICKN C USIAOCTEH MAWN NOADpaH NpeBoA
Ha ObArapcku.

Marepuaante Tpsibsa Aa ce nNpeaoCTasst
B ABA €AHAKBV €K3emMnAspa, HaneyaraHn Ha nu-
WeLla mallHa AN KOMMIOTbP, Ha XapTust Gpop-
mat A4 (21 x 30 cm), 60 3Haka Ha 30 peaa npw
ABOEH WHTEPBAA MEXAY pepoBeTe (eAHa CTaH-
AQPTHA MalLVHONMCHA CTpaHnLA).

ObGembT Ha npeacTaBeHute pabotn  He
TpsidBa Aa npesuwasa 10 CTaHAAPTHU CTpaHULY
— 32 opurnHaaHuTe cratuu, 12 cTpaHnuy — 3a 00-
30pHUTE CcTatny, 3—4 CTpaHnuM — 32 KasyMCTU4HU-
Te cboOuleHns, 4 CTpaHnuM — 3a UH(pOpmaLu
OTHOCHO Hay4HU nposiBi B bbArapusi n B uyxon-
Ha, KAKTO W 3a Hay4yHW AUCKYCUW, 2 CTpaHuun —
3a peueHsnn Ha KHUrM (moHorpadpun u yuebHn-
un). B nocoueHns obem ce BKAIOYBAT KHUFOMUCHT

Editorial Board Address for Correspondence:

Clinical Center of Endocrinology and Gerontology
Prof. B. Lozanov or Assoc. Prof. Ph. Kumanov

6, D. Gruev Str., 1303 Sofia — BULGARIA

Tel: (0359) (02) 987-72-01; Fax:(0359) (02) 874-145

The journal of the Bulgarian Society of
Endocrinology “Endocrinologia“ is published in 4
issues per year. It accepts for publication origi-
nal research articles, case reports, short com-
munications, reviews, opinions on new medical
books, correspndence and announcements for
scietific events (congresses, symposia, etc) in all

fields of clinical endocrinology. The journal is
published in Bulgarian. The detailed abstracts
and the titles of the articles, the names of the
authors and institutions as well as the text to
the illustrations (figures and tables) is printed in
Bulgarian and English language. The papers from
abroad are priblished ,ex tenso” in English, with
complete or selected translation in Bulgarian,
provided by the Editorial board.

The manuscripts should be submitted in
two printed copies, on standard A4 sheets
(21/30 cm), double spaced, 60 characters per
line, 30 lines per standard page.

The size of each paper should not
exceed 10 pages for original research articles, 12
pages for reviews, 3 pages for case reports, 2
pages for short communications, 4 pages for dis-
cussions or correspondence on scientific events
on medical books or chronicles. The references
or illustrations are included in this size (two
9x13 cm figures, photographs, tables or dia-
grams are considered as one standard page).

The abstracts are not included in the
size of the paper and should be submitted on

ol. HI N:2/1998
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W BCUYKM WAIOCTpauyn 1 Tabamun. B cbuims He
Ce BKAIOYBAT pe3lometata Ha ObArapcku 1 aHr-
AVIICKYM, uniiTo obem TpsibBa Aa Obae okoro 200
AYMU 3a BCAKO (25-30 MalLMHONUCHN peAa).

Peslomerata ce NpeACTaBsiT Ha OTAEAHM
cTpaHuuy. Te TpsbBa Aa OTpassiBaT KOHKPETHO
paboTHata xunotesa n UeAta Ha paspabortkara,
N3MOA3BaHUTE METOAM, Hali-BaXHWUTE pe3yATatu u
3akAoueHns. Kalouosute aymin (A0 5), cbobpase-
H1 ¢ ,Medline’, TpsbBa Aa ce nocouar B Kpas
Ha BCSIKO pestome.

CrpykTypata Ha cratuute TpsibBa Aa OT-
roBapsi Ha CAEAHUTE W3NCKBAHUSI:

TuTyAHa cTpanuua

a) 3arAaBue, MMeHa Ha asTopute (cobOCT-
BEHO VMe 1 pamMuAns), HasBaHWe Ha Hay4yHata
opraHusauus UAN Ae4ebHOTO 3aBEeAeHe, B Koe-
70 Te pabotat. [pn noseue OT eAHO 3aBepeHe
VMeHaTa Ha CbLUMTE 1 Ha CbOTBETHWUTE aBTOpU
ce mapkmpat Cc undpu NAM 3BE3ANYKY;

6) CblUMTE AQHHW Ha aHTAWICKW €31K ce
n3nucBar nop ObArapckus TEKCT.

3abenexka: npu CTaT OT UYXKAU aBTO-
py ObArapCKMAT TEKCT CAeABA aHTAUACKUS. Tou-
HUST NpPEBOA OT aHFAMIACKM Ha ObArapcku ce
ocurypsiea OT peaakuuata. Tosa ce otHaca u 3a
OCTaHaAuTe TEKCTOBE, BKAIOUMTEAHO peslomerarta
Ha ObArapckm.

OcCHOBEH TeKCT Ha cTaTusita

OpurnHaAHuTe  CTatum  3aAbAXKWUTEAHO
TpsibBa AQ MMaT CAeAHaTa CTpyKTypa: YBOA, Ma-
TepUaA 1 METOAUN, CODCTBEHN pe3yATaTii, 0OCbxk-
AdHe, 3aKAIOUEHNE VAU V3BOAN.

Metoaunkute caepBa Aa GbAaT NOAPOOHO
onucaHn (BKAIOYUTEAHO BUABT 1 dupmara npo-
N3BOAWTEA HA W3MOA3BaHUTE peakTVBW 1 anapa-
Typa). CbLIOTO Ce OTHacs 1 3a CTaTtucTuyeckute
METOAN.

Te3n M3NCKBaHUs He Baxar 3a ob3opuTe
n Apyrute Buaose nybAvikauuu. B Tekcra ce Ao-
nyckar camo OPULIMAAHO NPUETUTE MEXAYHAPOA-
HU CbKPALLLEHNS; NPU U3MNOA3BAHE HA APYMU CbK-
paieHust Te TpsibBa Aa ObAQT M3PUYHO rOCOYe-
HU B TeKCTa. 3a MepHWUTE eAMHWLM € 3aAbAKU-
TEAHa MEXAyHapoAHata cuctema Sl Liutatnte
BbTpE B TeKCTa € NperopbunTeAHo Aa Obaar oOT-
DeAsi3BaHN Camo C HOmepara UM B KHuronwca.

a separate page with 3 to 5 key words at the
end of the abstract. They should reflect the
most essential topics of the article, including the
objectives and hypothesis of the research work,
the procedures, the main findings and the prin-
cipal conclusions. The abstracts should not ex-
ceed one standard typewritten page of 200
words.

The basic structure of the manuscripts
should answer the following requirements:

Title page

The title of the article, forename, middle
initials (if any) and family name of each author;
institutional  affiliation; name of department(s)
and institutions to which the work should be
attributed, address and fax number of the cor-
responding author.

Text of the article

The original research reports should have
the following structure: introduction (states the
aim, summarizes the rationale for the study),
subjects and materials, methods (procedure and
apparatus in sufficient detail, statistical meth-
ods), results, discussion, conclusions (should be
linked with the aims of the study, but unquali-
fied statements not completely supported by
research data should be avoided). These
requirements are not valid for the other types
of manuscripts. Only officially recognized abbre-
viations should be used, all others should be
explained in the text. Units should be used
according to the International System of Units
(S.I.units). Numbers to bibliographical refer-
ences should be used according to their enu-
meration in the reference list.

llustrations

The figures, diagrams, schemes, photos
should be submitted separately from the text
(one original and two copies) in size 9 x 13 cm,
all of them described on the back side with:
consecutive number (in Arabic figures); titles of
the article and name of the first author. These
should be listed together with the correspond-
ing and informative text in the legend (title,
keys to symbols, etc.) on a separate sheet in
consecutive order. The tables should be pre-

68



Naoctpauum u tabanum

WatocTpaunnte kbm Tekcta (purypu, rpa-
bukn, Anarpamm, cxemm n Ap. — YepHO-OeAw
KONUsi C HeoDOXOAMMIS AODBP KOHTpAcT u Ka-
4ecTBO) Ce MPEACTaBsIT Ha OTAeAHU Auctose (6e3
00SICHUTEAEH TEKCT), B OPUTVIHAA 1 ABE KOMUsi 3a
BCSIKA OT TsiX. TeKCTbT KbM urypute CbC CbOT-
BETHaTa UM HOMepauus (Ha ObArapcku n Ha aH-
FAMIICKM  €31K) Ce MpuAara Ha OTAEAeH AWCT-
onuc. Ha rbpba Ha Bcsika ¢urypa ce Haanucear
C MOAMB CbOTBETHUSIT HOomep (C apabcku uund-
pu), 3arAaBMETO Ha CTaTsTa W UMETO Ha BOAE-
s aBTOp, KaTo Ce MOCOYBa U MOAOXKEHWNETO
(rope, AoAy). TabauuuTe ce NpeACTaBsit C roToBoO
HanncaHyn ODSCHUTEAHN TeKCTOBE Ha ObArapcky
M @HTAMIACKM, KOWTO Ca Pa3NOAOXKEHU Hap TsX;
HOMepauusTa UM e oTAeAHa (Cblo c apabcky
undpw). lNocoueHnte B TabAMLUTE AQHHW He
TpsibBa Aa ce AyOAmpat c Te3u BbB durypute. B
TeKCTa He Ce OCTaBsi MSCTO 3a WAIOCTpauuuTe;
CbLLOTO Ce MOCOYBA CbC CTPEAKA W CbOTBETHUS
HOMEp B ASIBOTO OSINO MOAe Ha AuCTa.

Knuronuc

KHuronuceT ce npeactaBs Ha OTAeAeH
AVCT. BposiT Ha uuTMpaHuTe U3TOYHMLM € npeno-
PLUMNTEAHO AQ He HaAXBbpAsi 15 (3a ob3opute A0
30), kato 2/3 oOT Tax Aa ObAaT OT NocAeaHuTe 5
roavHn. oapexaaHeTo ctaBa no asdyyeH peap
(NbpBO Ha KMPWAMLA, NOCAE HA AATVMHWLA), KaTo
CA€A NMOpeAHs Homep ce oTbeAsisBa pamuAHO-
TO MMe Ha NbpBUS aBTOP, CAeA TOBAa MHULMAAU-
T€ MYy; BCWYKW OCTaHaAU aBTOpU Ce Mocousar C
VHULWAAUTE, MOCAEABaHN OT GamuAHOTO ume (B
obpateH pea). CrepaBa USIAOTO 3araaBie Ha LM-
TMpaHaTa CTaTns, CA€A HEero — Ha3BaHWETO Ha
cnucaHneTo (MAn obLLONPUETOTO My CbKpallle-
HUE), TOM, rOAMHA, OpOVi Ha KHUXKKaTa, Haya-
HaTa 1 KpanHata cTpaHuua. [Aasu (pasaean) ot
KHWM Ce M3MMCBAT NO aHAAOTMYEH HAYMH, KaTo
CAeA aBTOpa M 3arAaBueTO Ha rAaBata (paspena)
ce otheAs3BaT MbAHOTO 3arAaBuMe Ha KHWTara,
“MeHaTa Ha peaakTopute (B ckoOu), M3AATEACT-
BOTO, TPAAbT V1 FOAMHATA Ha W3AaBaHE, HavaAHa-
Ta ¥ KpawHata cTpaHuua.

Mpumepu:
a) cratmsi OT CnucaHue:
1. Mclachlan, S., M. F. Prumel, B.

sented on separate sheets with Arabic numbers
and informative text above each table. Please
do not leave any empty space in the text for
illustrations. Show with an arrow in the left mar-
gin of the respective page the recommended
space for them.

References

The references should be presented on
a separate page at the end of the manuscript.
It is recommended that the number of refer-
ences should not exceed 15-20 titles for the
original articles and 30-35 titles for the reviews;
2/3 of them should be published in the last 5
years. References in Cyrillic should be listed
first, followed by the Latin ones in the respec-
tive alphabetic order. The number of the refer-
ence should be followed by the family name of
the first author and then his/her initials, names
of the second and other authors should start
with the initials followed by family names. The
full title of the cited article should be written,
followed by the name of the journal where it
has been published (or its generally accepted
abbreviation), volume, vyear, issue, first and last
page. Chapters of books should be cited in the
same way, the full name of the chapter first, fol-
lowed by ,In:% full title of the book, editors,
publisher, town, year, first and final page num-
ber of the cited chapter.

Examples:
Reference to a journal article:
1. Mclachlan, S., M. F. Prumel, B.

Rapoport. Cell Mediated or Humoral Immunity
in Graves’ Ophthalmopathy? /. Clin. Endocrinol.
Metab., 78, 1994, 5, 1070-1074.

Reference to a book chapter:

2. Delange, F. Endemic Cretinism. In:
,The Thyroid“ Eds. L. Braveman and R. Utiger,
Lappingcott Co., Philadelphia, 1991, 942-955.

Submission of manuscripts

The original and one copy of the com-
plete manuscript are submitted together with a
covering letter granting the consent of all
authors for the publication of the article as well
as a statement that it has not been published
previously elsewhere and signed by the first
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Rapoport. Cell Mediated or Humoral Immunity
in Graves’” Ophthalmopathy? J. Clin. Endocrinol.
Metab., 78, 1994, 5, 1070-1074.

6) raaBa (pasaen) OT KHura:

2. Delange, F. Endemic Cretenism. In:
The Thyroid (Eds. L. Braveman and R. Utiger).
Lippincott Co, Philadelphia, 1991, 942-955.

AApec 3a KOpecnoHAEHUMsi C aBTopuTe

Ton ce aAaBa B Kpasi Ha BCsika CTatus u
CbAbPXKA  BCUYKUM  HEOOXOAMMK  AQHHW  (BKA.
MOLWEHCKN KOA) Ha ObArapCcku €3uK 3a eAuH OT
aBTopnTe, KOWTO OTroBapss 3a KOPEeCnoH-
AeHUMsTa.

Benukn  pbkonucu  Tpsbea  aAa  ce
“3Npawat C NPUAPYXUTEAHO MUCMO, NOAMUCAHO
OT aBTOpUTE, C KOETO MOTBbPXKAABAT CbrAACUETO
Ccn 3a oTtneyarBaHe B cn. ,EHAOKpuHOAOTMS”. B
nucmoto  TpsibBa Aa  Obae  otbeasizaHo,  ue
matepuasbT He e OuA oTneuatBaH B APy
Hay4YHV CnucaHus y Hac u B YyxOuHa. Pbkonucu
HE ce BpbLUAT.

Becuukn  matepuaan 3a cnucaHnueto  ce
M3npatlat Ha rnocoyYeHus aApec Ha peaakuusTa.

kpurosorus  Tom 11
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returned to the authors.
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