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CBemobBnuam gen na
- 14 noemMmBpu 1998 e.

CseToBeH AeH Ha Amabera Oe obsiBeH 3a
npbs nbt npe3 19971 r. Kato CPeACTBO Aa ce ¢o-
Kycnpa BHMWMaHWeTO Ha obulecTBeHoCTTa B Le-
AVISi CBSIT BbPXY 3axapHusi Anabet u Herosute yc-
AoxHeHus. OTroraBa BCsika ropMHa Ha 14 Hoem-
Bpn ce uectBa CBETOBHUST AeH Ha Anabeta Kato
KamrnaHusi 3a OCBEAOMsiBaHe Ha ODLLeCTBOTO —
KaKBO MPEACTaBASIBA 3aXapHUST AMabeT, Kaksu ca
NOCAEAMLMTE OT Hero 1 Kak Aa ce npebopum c
TOoBa 3aboAsiBaHe.

Temata 3a CBeToBHMSI AeH Ha Anabeta
npes 1998 r. 6e ,Auaber u yosewku npasa“
Tasu Tema e u3bpaHa, 3a Aa CbBMaAHe C pelue-
Hueto Ha OOH aa obsiBn 1998 1. 3a ropnHa Ha
yoBelLKWTe fpaBa, C KOETO Aa Ce O3HameHyBa
50-Ta roauwHuHa ot Bceobulata Aekaapauus 3a
yoBelUKWTe npasa. Ta3n AeKAapauusi e nbpsata
Nno pPoOAa CW B YOBeLLKaTa MCTOPUSt U LeAn Aa ce
rapaHTMpa paBeHCTBO Ha YOBELUKUTE Mpasa 3a
BCVYKM XOpa OT BCWUUKW Hauun. Tasu roAnLLHW-
Ha € MOBOA AA Ce MPUMNOMHST 4 UAeHa OT AeK-
Aapauysita, KOUTO UMaT OCODeHO 3HaueHue 3a
Xopata CbC 3axapeH Amabder. Te siCHO MAOCTpU-
paT BaXXHOCTTa Ha OCUTYpsIBAHETO Ha paBHU npa-
Ba npu rpuxkute 3a AnabeTHoOOAHWTE.

Yren 25: [lpaBo Ha MEGUUUHCKU epuxXu.
AAEKBATHUTE MEANLIMHCKU TPUXKM Ca KU3HEHO-
BaXXHM 3a AMArHo3ata W AeYeHNeTo Ha Anabera.
HauunoHaanata nporpama 3a Gopba cbc 3axap-
HUsi AnabeT Cb3aaBa YCAOBUSI AOCerallHuTe rpu-
XU Ha Abp)aBaTa W Ha 3ApaBHUTE NpodecnoHa-
AUCTU AQ Ce€ Pa3LIMpsT U Aa ce NoAoDpsT. boa-
HuTe B BbArapusi ca ocurypeHu ¢ Ge3naatHu WH-
CYAVIH VI OPaAHU MEAVIKAMEHTW, HO He AocTurar
Bb3MOXHOCTM 3a A€YEeHMe Ha YCAOXKHeHUsTa Ha
3axapHus Anabert. Vima TpyAHOCTM B ocurypsiBa-
HETO Ha HaBpeMeHHa U CUCTeMHa Aa3epKoaryAa-
ums npu AvnabeTHa peTuHonatusi, He ca pasBuUTU
cneunaAu3upaHn rpuxkmn 3a OOAHW C YCAOXKHEHO
AnabeTHO CcTbnano, He ce u3BbpLUBaT ObOpPeuHU
TpaHCNAAHTALMU MpU  XpPOHUYHA ObOpeuHa He-

guabema

AOCTaTb4YHOCT B pe3yATaT Ha AMabeTHa Hedpona-
™a n Ap.

Ypen 26: [lNpaBo Ha obpasoBaHue. BoaHute
OT 3axapeH AmabeT Aela MMaT NpaBo Aa ce
oOyuaBat B yuuAnlle 0e3 AMCKpUMUHALUS NO-
paAn TSXHOTO 3aboasBaHe. [ToHsikora obaue Te
He cpeluar pasbupaHe OT CTpaHa Ha Mpernoaa-
BaTEACKMSI CbCTaB W OWBaT AMLLIABAaHK OT CNOPT,
€KCKyp3u1, Aarepun u Apyri VHTEPECHN 3aHuMa-
Hus. ToBa Hanara Aa ce Aape Heobxoayrmarta WH-
dopmauns Ha yuuteanTe U Ha YUMAULLHUTE Pb-
KOBOACTBA.

MNpaBoto Ha obOpasoBaHue ce OTHACs U
AO BCUYKM OOAHM OT 3axapeH Anabetr — aa ce
obyuar Taka, ye Aa ce CnpassT camu ¢ Hoaecr-
Ta cn. C paskpuBaHe B CTpaHaTta Ha LEHTpOBe
3a obyyeHne Ha OoAHUTE OT 3axapeH AMabet u
3a nNpoduAakTika Ha ANabETHOTO CTbnano upes
rnpaBuTeACTBEHaTa ObArapo-Aatcka nporpama v
CbC CbAENCTBMETO Ha dapmaleBTuyHUTE GUpMmn
,Novo Nordisk” n ,Eli Lilly” ce pape roasm taa-
CbK B 0DydyeHMeTo Ha OOAHWTE OT 3axapeH Aua-
Getr. Aobpute pesyatatn OT ToBa ODyyeHwue Lie
ce NpOSIBAT B CAEABALLIMTE TOAVMHW, KaTO OYaKBa-
Me HamaAsiBaHe Ha OCTpUTE U XPOHUYHUTE YC-
AOXHEHNs Ha Amaberta.

MpaBo Ha obpa3oBaHue UMaT 1 3APaBHU-
Te NpodecnoHaAnCTi, KOUTo upe3 popmute Ha
CAAAMNAOMHO — OOyyeHne nosuLaBat CBOSITA
KBaANpUKALMS 32 KOMMETEHTHO, CbBPEMEHHO W
HayYHOODOCHOBAHO AeuyeHne Ha aAuaberta.

Yprer 23: [pabo Ha mpyg. boaHute oT 3a-
XapeH AMabeT NoHsIKora ca AVCKPUMHMPAHU OT
paboToaateAnTe, Kato UM ce oOTKasBa pabota
NpOCTO 3aloTo Mmat Tosa 3aboasisare. LLnpo-
KaTa oDuliecTBeHa OCBEAOMEHOCT 3a Amaberta u
3aKpuAaTa OT 3aKoHa TpsibBa Aa nomorHat OoA-
HUTE OT 3axapeH AuabeT Aa ObaaT npeueHsiBaHU
Bb3 OCHOBA CamMO Ha TsIxHaTa KBaAnduKauus u
AMYHK KavecTBa. [lpu A0Opu Anabethu rpuku
OoAHUTE OT Anaber morat AQ BOASIT HOPMAAEH




XKUBOT 1N AQ Ce TPyAdT Oe3 ¢usnyeckn orpaHu-
uennsi. OT Apyra cTpaHa, paboTHata cpeaa Tpso-
Ba AQ yAecHsiBa OOAHUSI B CAMOKOHTpOAA U ca-
MoAeueHneTo my. U Tyk ce Hanara aAobpa ocse-
AOMEHOCT Ha O0LLECTBOTO 1 pasdbupaHe oT CTpa-
Ha Ha OTrOBOPHWTE (AKTOPW 3a NbAHOLEHHOCTTA
Ha DOAHUS OT 3axapeH Anaber — 1 KaTo AVNYHOCT,
M KaTo TPY>KEeHUK.

Uner 19: MpaBo Ha cBOOOAA Ha MHeHWs-
Ta 1 cAoBOTO. Bcekn mma npasoto Aa Obae w3-
CAywaH. Ypes pasncksaHe Ha npodaemute Ha 3a-
XapHusi Anabet e ce pasbepat no-pobpe nbTu-
uiara 3a TSXHOTO peluaBaHe. Taka uie ce npeo-
AOAESIT MO-AECHO MPEeAPA3CbABLIUTE ¥ MOTPeLLHN-
Te Te3n, e ce nderHe AUCKpUMuHAUMsITa U Lie
ce NoAoDpsT AnabetHuTte rpuskun. AackT Ha OoA-

HWUTEe OT 3axapeH AMAbeT W rAachT Ha Aekapute,
KOUTO 1 AEKyBaT, MOXE Aa Ce€ Yye uype3 TexHu-
Te obulecTBeHn opraHmsaumu — bbArapckarta aco-
unaums ,Anabet” n BbArapckoTo ApyXecTo no
€HAOKpUHOAOTMS. Hemaaka poAsi B ToBa OTHOLLe-
HUWe WrpasT W nevyatHUTe U3AAHWS BECTHWUK ,An-
aber”, cnucanne ,Aoktop A’ u cnucanve ,En-
AOKPUHOAOTUS, KOUTO Ca TpuDyHa Ha nauueHTn-
Te U Ha CheunaAucTute eHAOKPUHOAO3N.

N T1asm roamHa CBETOBHUST A€H Ha
Avabeta Oe oTOeAsi3aH MO MNOAXOASLLL HauuH Y
Hac C ycellaHeTo, Ye € HanpaseHa Olle eAHa
Kpauka no nbTsi Ha OBAAASIBAHETO HAa €AHO CAOX-
HO 1 onacHo 3aboasBaHe.

PepakunoHHa koaerus




JIncyaun Lispro 6 aeuenuemo na guabema’

B. KomBucro
VHuBepcuteTcka 0oAHMUA, XeAsuHkn — (DuHAaHAUS

Insulin Lispro in the Treatment

of Diabetes”

V. Koivisto

Department of Medicine, Helsinki University Hospital, Helsinki — Finland

VHcyAnH

lispro,
Obp30AENCTBALL, UHCYAMHOB aHAAOT, € NpeAHas-

Hackopo  paspaboteH

HauyeH 3a UHXEeKTUpaHe npeAn XpaHeHe.
XapakTepusupa ce ¢ Obp3a abcopbuusi v Kkpart-
Ka NPOABAKUTEAHOCT Ha AelicTBre. AoceratuHu-
Teé AAHHW MOKa3BaT, Ye B CpaBHeHWe C ODUKHO-
BEHUSI YOBELUKW WHCYAUH ONTYMAAHOTO MPUAO-
KEeHMe Ha WHCYAVH lispro nopobpsiBa xuneprau-
KeMUsiTa Ha TAQAHO W noctnpaHAamasHo. OcseH
TOBa NOAODOpsiBa MeTabDOAUTHUSI KOHTPOA, Karo
HamaAsiBa yectoTata Ha XWUMOTAKEMUWTE, BKAIKO-
YNTEAHO Te3U B HOLLHWTE 4YacoBe, MNPV NauueH-
™ c anabet tin 1. CbTpyAHMYECTBOTO Ha BOA-
Hute (compliance) no oTHOLeHne Ha UHCYAMH
lispro e no-A06po, B cpaBHeHne ¢ 0BUKHOBEHUS
YOBEWKN WHCYAVH — Hap 70% oT naupenturte
npeanountar uHcyAuH lispro. ThaBHata npuunHa
3a TOBa € MO-TOAsIMaTa rbBKABOCT MpW MpuAara-
HETO My 1 Bb3MOXHOCTTA WHCYAUHBT AQ CE€ WH-
KEKTMpa HENOCPEACTBEHO NPEAU XpaHEeHe.

Insulin lispro is a rapid acting insulin
analogue, which has been recently developed
particularly for mealtime therapy to be injected
immediately before the meal. It has a fast
absorption rate and a short duration of action.
Current data indicate that as compared to
human regular insulin, the optimal use of insulin
lispro offers the potential to improve postpran-
dial and long-term hyperglycemia. In addition,
insulin lispro can reduce nocturnal hypo-
glycemia and the rate of severe hypoglycemia
in type 1 diabetic patients, and improve meta-
bolic control without an increase in the hypo-
glycemia rate. The patient satisfaction is greater
with insulin lispro as compared to human reg-
ular insulin - over 70% of patients prefer insulin
lispro. The major reason for a better satisfaction
is greater flexibility, a possibility to inject the
insulin immediately before the meal.

KAKOUOBU AYMWU: amnaber tuin 1,
nHCyAuH lispro, xunoramkemusi

KEY WORDS: type 1 diabetes, Insulin
lispro, hypoglicemia

* Yacm om nacmosiwama cmamus e nyGaukyBana 8 Annals of Medicine 30:260-266, 1998
Part of this article has been previously published in the Annals of Medicine 30:260-266, 1998




Basal-bolus insulin regimen is increasing-
ly being used in the therapy of both type 1 and
type 2 diabetic patients. In this regimen, long-
or intermediate acting insulin is injected once or
twice daily to provide appropriate circulating
insulin  concentrations overnight and between
the meals. Premeal bolus injections of short-act-
ing insulin are given to prevent an excessive rise
in blood glucose after the meal. Until recently,
soluble human insulin has been used as a bolus
insulin  before the meal. When insulin solution
is in vials or cartridges, insulin molecules are in
polymeric, mostly hexameric form to maintain
stability. When insulin is injected into subcuta-
neous tissue, polymers have to be dissociated
into  monomeric form before the absorption
through the capillary membrane into circulation.
Human insulin molecule has a high tendency
for self association and the dissociation rate into
monomeric molecules is slow at the injection
site. Consequently, after subcutaneous injection
the peak insulin concentration and activity,
respectively, do not occur until 2 and 3 hours
after the subcutaneous injection. This is far from
normal physiology, where endogenous insulin
secretion is stimulated immediately after blood
glucose concentration begins to rise following
food ingestion.

The end of insulin B-chain in the site
responsible for the self association of insulin
molecules. Insulin-like growth factor — | (IFG-I)
molecule is 60% homologuous with human
insulin and it circulates in a monomeric form.
One difference in the aminoacid sequence
between IGF-I and human insulin is at the end
of B-chain. In human insulin, lysine is at B28
and proline at B29 position, in the IGF-I mole-
cule the order is the opposite. This gave the
idea to the investigators at Eli Lilly research la-
boratory to develop an insulin analog with a
similar amino acid order at the end of insulin
B-chain as IGF-I has. Consequently, an analog
with lysine at B28 and proline at B29 position
was developed. Insulin lispro or Humalog® was
approved in 1996 by European Medicines
Evaluation Agency (EMEA) for European Union
countries and by Food and Drug Administration
(FDA) for clinical use in USA. Two review arti-
cles on insulin lispro have appeared (1,2). This
review will focus on the clinical use of insulin

lispro with some background information on the
pharmacokinetics.

PHARMACOKINETICS
OF INSULIN LISPRO

As a consequence of the difference in
the order of lysine and proline at B28 and 29
positions in insulin B-chain, insulin lispro has
lesser tendency for self association and a faster
absorption rate from the subcutaneous injection
site. and a shorter duration of action as com-
pared to regular human insulin. After subcuta-
neous injection of insulin lispro, serum insulin
concentrations peak two times higher and in
less than one-half of the time compared with an
equal dose of regular human insulin. This leads
to three differences in the action profile of
insulin lispro as compared to human insulin: the
action begins faster, has a higher peak and it
disappears faster. Thus insulin lispro has a more
precise action profile at mealtime with a peak
approximately 1 hour after the injection and the
effect has practically vanished 3-4 hours after
the injection.

When the dose of human regular insulin
is increased, also the duration of action is pro-
longed. This is not the case with insulin lispro.
By increasing the premeal dose of insulin lispro,
the peak action is increased but the duration
remains practically unchanged. In addition,
there is less within patient variability in insulin
action with insulin lispro than with human reg-
ular insulin. Human regular insulin is absorbed
more slowly from the deltoid and femoral
region than from the abdominal area. The
absorption rate of insulin lispro is faster and con-
sistent from each of the three injection sites (3).
These data assure a more consistent time-action
profile, less within patient variability and more
potential sites for subcutaneous injection of
insulin lispro as compared to human regular
insulin. The rapid action profile of insulin lispro,
which occurs simultaneously with a postprandi-
al rise in blood glucose but not much beyond
that, has three advantages. First, a fast absorp-
tion rate allows the injection immediately before
the meal in contrast to the need of human
insulin injection to be given 30-45 min before
the meal. Second, a rapid peak action should




reduce postprandial hyperglycemia. Third, the
short duration should decrease the risk of hypo-
glycemia between the meals and at night time
due to a lesser overlapping with basal insulin.

MEALTIME CONTROL

Mealtime glycemic control was initially
studied in three global multicenter trials, which
included altogether nearly 4000 adult type 1
and type 2 diabetic patients and nearly 500 chil-
dren and adolescents. The studies were per-
formed either in a parallel or a cross-over man-
ner with the duration 6 to 12 months. In order
to use the optimal injection time (insulin lispro
within 15 min before and human regular insulin
30-45 min before the meals), the studies were
open (4-8).

Blood glucose values were determined
before and one and two hours after a test meal
to compare the effect of the insulin lispro and
human regular insulin on postprandial glucose
control. Tests were conducted at the investiga-
tor’s site in the morning after an overnight fast.
The postprandial rise in plasma glucose was 1.5
to 2.5 mmol/l lower during insulin lispro than

human regular insulin therapy, similarly in IDDM
and in NIDDM patients (Figure 1). Lower post-
prandial rise in plasma glucose has been
observed consistently in a number of later small-
er trials — including studies with continuous sub-
cutaneous insulin infusion (CSIl) (9, 10).

In muslim patients the treatment of dia-
betes is a challenge during the fasting month of
Ramadan. According to Koran, muslims are
allowed to eat only before and after the sunset.
These meals are larger than normal as reflected
by the fact than the total energy intake is 200-
300 kcal/day higher and the individuals gain
weight during the Ramadan as compared with
the other times of the year. If insulin lispro is
used in type 2 diabetic patients during Rama-
dan, the postprandial rise in blood glucose is
less than during the use of human regular
insulin. In addition, the rate of hypoglycemic
symptoms was less and the patient satisfaction
was higher during insulin lispro than during
human regular insulin therapy (11). These data
suggest that insulin lispro is particularly appro-
priate to be used with large meals of high car-
bohydrate content. This is in keeping with the
observation that if the carbohydrate content of

80 — IDDM

Regular

Serum Glucose (mg/dl)

o G | |
0 1 2
Hours Postprandial

80 — NIDDM

Regular

Ne | |
0 1 2
Hours Postprandial

Fig. 1. Postprandial rise of serum glucose is reduced by the premeal injection of insulin lispro as compared to human

regular insulin (From ref 1).




the meal is small, late postprandial hypo-
glycemia can be more frequent with insulin
lispro than with the equal dose of human reg-
ular insulin (12). In this case the dose of insulin
lispro should be reduced.

Postprandial administration of insulin
lispro. Sometimes it is not clear in advance,
how much an individual will eat during a
meal. This can be the case e.g. during illness
or with small children. To examine a possibi-
lity for a postprandial administration of insulin
lispro, the subcutaneous injection of insulin
lispro immediately before or 15 min after the
start of the meal was compared to human
insulin injection 20 min or immediately before
the meal in 18 type 1 diabetic patients (13).
The best postprandial control with human re-
gular insulin was obtained, when it was inject-
ed 20 to 40 min before the meal. The best
control was obtained with the injection of
insulin lispro immediately before the meal.
However, when insulin lispro was injected 15
min after the start of meal, the postprandial
rise in plasma glucose was similar to the
response, when human regular insulin was
injected immediately or 20 min before the
meal. These data indicate that a satisfactory
postprandial control is achieved with insulin
lispro even if it is injected shortly after a
meal (13).

All these studies with different designs
uniformly indicate that the postprandial rise in
blood glucose is significantly, approximately 1-4
mmol/l lower with insulin lispro than with
human regular insulin. This is the case both in
type 1 and type 2 diabetic patients. In addi-
tion, even if insulin lispro is injected after the
meal, the postprandial glycemia is well con-
trolled.

INCIDENTAL HYPERGLYCEMIA

Incidental hyperglycemia may occur
between meals due to dietary errors or other
reasons, which often remain unknown. Hyper-
glycemia can be detected by glucose self-mon-
itoring. In some patients incidental hyper-
glycemia may also be symptomatic. Patients on
multiple injection therapy often wish to correct
incidental hyperglycemia by taking a small addi-

tional dose (2-4 U) of short acting insulin. As
compared to human regular insulin, due to its
rapid action insulin lispro is more effective in
correcting incidental hyperglycemia (14). In
addition, the rapid action of a short acting
insulin analogue may be advantageous in the
treatment of hyperglycaemia during acute illness
(sick day) in type 1 diabetic patients (15).

LONG-TERM CONTROL

In multicenter trials, where type 1 or
type 2 diabetic patients were transferred from
human regular insulin to insulin lispro without
any adjustment of basal insulin dose, long-term
control as reflected by HbAjc level remained
unchanged (5-8). The advantage of a better
postprandial control with short acting analogue
was probably counterbalanced by the rise in
blood glucose before the next meal or in the
morning (16). However, several recent studies
indicate that with the appropriate adjustment
of basal insulin doses, HbAqc level is lower
with insulin lispro as compared to human re-
gular insulin.

In a multiple injection therapy study in
66 IDDM patients, HbAqc level decreased from
8.8% to 8.0%, when the patients were trans-
ferred from human regular insulin to insulin
lispro and the basal insulin regimen was opti-
mized (17). A part of this improvement is prob-
ably a study effect. However, when the patients
thereafter were randomized either to continue
with insulin lispro or to transfer back to human
regular insulin, HbAjc slighly increased in the
human insulin group and continued to improve
in insulin lispro group. At endpoint, HbA4c level
in the insulin lispro group was 0.34% point bet-
ter than in the regular insulin group (18). These
two studies suggest that with the optimal basal
insulin therapy, the postprandial improvement in
glycemia during insulin lispro therapy results in
0.3-0.4% point better HbAqc levels as com-
pared to the use of human regular insulin. Thus,
the improvement in long-term control by insulin
lispro is similar during CSII or multiple injection
therapy, when the basal insulin regimen is opti-
mized. When type 1 diabetic patients are trans-
ferred from human regular insulin to insulin
lispro, the improvement of HbAjc has been
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Fig. 2. The optimal combination of insulin lispro and
basal insulin decreases HbAjc in patients with type 1
diabetes. Based on data in reference 17.

associated with a 10-15% increase in the basal
insulin dose and a small decrease in the dose
of premeal insulin.

A majority of patients are injecting basal
NPH insulin twice daily (morning and bed-
time), during insulin lispro therapy (17,18).
However, in a double blind study in 178 type
1 diabetic patients, only 21% using NPH and
25% using ultralente insulin injected basal
insulin twice daily, the rest were taking only
one injection at bedtime (19). With that regi-
men, HbAqc declined similarly by 0.5-0.6%
point during both NPH and Ultralente thera-
pies. In clinical therapy insulin lispro can be
mixed before the injection in the same syringe
with  NPH or with Ultralente without any
changes in the pharmacokinetics of the short
acting component (20).

In type 2 diabetic patients poorly con-
trolled with sulfonylurea alone, the addition of
insulin lispro (0.08-0.15 U/kg) before each meal
improved both fasting and postprandial glucose
and HbAqc level decreased from 9.0% to 7.1%
during a 4 month study period (21). The com-
parator in this study was sulfonylurea rather than
human insulin. Thus the results do not tell, to
what extend insulin lispro would be better than
human regular insulin. However, the data indi-
cate that the addition of insulin lispro to the
therapeutic regimen on type 2 diabetic patients
can improve glycemic control.

Continuous subcutaneous insulin infusion
therapy (CSll) provides a model, where one can

estimate the influence of a better postprandial
control on HbAqc in the face of equal basal
insulin delivery and similar premeal and noctur-
nal glucose concentrations. Two large rando-
mized studies using CSII and comparing insulin
lispro and human regular insulin in type 1 dia-
betic patients have been published so far, one
double blind (9), one open (10). In these stud-
ies postprandial rise in blood glucose has been
1-2 mmol/I less with insulin lispro. This improve-
ment in postprandial glycemia has resulted in
0.3 - 0.5% point better HbA{c levels in the
insulin lispro group (9,10). This improvement was
observed without any increase in hypoglycemia;
if anything, the hypoglycemia rate was lower dur-
ing insulin lispro than human insulin therapy (9).
There has been some concern that an acciden-
tal interruption of continuous subcutaneous infu-
sion of insulin in CSIl treated patients would
result in a more rapid decompensation if insulin
analogue rather than human insulin is used in
the pump. This is not the case, at least if the
interruption occurs at night time (15). The rise
in plasma glucose and ketone bodies was simi-
lar after the interruption of insulin lispro and
human regular insulin infusion. In both long-
term studies with CSIl the basal insulin infusion
rate was similar during insulin lispro and human
insulin therapy. The premeal bolus was either
similar (9) or slightly less (10) with insulin lispro.
These data indicate that with the appropriate
basal insulin delivery not only postprandial but
also long-term control can be improved without
any increase in hypoglycaemia rate with the use
of a short acting insulin analogue.

Analysis of DCCT data indicate that a
10% improvement in HbAqc at the level of 8%
(from 8.0 to 7.2% or a 0.8 % point decline)
reduces the relative risk of microvascular com-
plications from 25 to 53% depending on the
complication (22). Thus, we can speculate that
the improvement in HbAjc obtained with
insulin lispro as compared to human insulin can
reduce the relative risk of long-term complica-
tions by 15% to 25%.

HYPOGLYCEMIA

Mild hypoglycemia. In type 1 diabetic
patients the hypoglycemia rate has in some, but
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not in all studies been fewer during the insulin
lispro than human regular insulin treatment
(5,6). In a large study with over 1000 type 1
diabetic patients the rate of hypoglycemia was
12% less during treatment with insulin lispro.
The largest relative difference was observed at
night. The difference in the frequency of hypo-
glycemia was independent of changes in the
HbAqc and of the type and number of basal
insulin injections (5). Regarding the autonomic
response to hypoglycemia, glycemic threshold,
symptom profile, physiological responses, and
counterregulatory  responses betwen insulin
lispro and human insulin are similar in type 1
diabetic patients (23, 24). If the meal has a high
fat, low carbohydrate content, there is a greater
possibility for early postprandial hypoglycemia
with insulin lispro than with human regular
insulin (25). With such meals a the dose of
insulinlispro  should be smaller than with
human insulin.

In type 2 patients the hypoglycemia rate
has been approximately one third of that seen
in type 1 diabetic patients. The mean hypo-
glycemia rate has in some studies with type 2
diabetic patients been slightly less in the insulin
lispro than human regular insulin group. The dif-
ference has occurred particularly at nightime
(from midnight to 6 a.m) (4, 5).

Severe hypoglycemia. There was a con-
sistent reduction in severe hypoglycemic
episodes (defined as coma or requiring gluca-
gon or intravenous glucose) during insulin lispro
in the global studies, although this was not sta-
tistically significant in any of the individual stu-
dies. A cumulative meta-analysis of severe hypo-
glycemias was done in all 8 large trials (6-12
months duration, 5 cross-over trials) including
2576 type 1 diabetic patients. Among them
2327 patients were using insulin lispro and 2339
patients human regular insulin (26). At least one
severe hypoglycemic episode occurred during
insulin lispro therapy in 72 (3.1%) patients, and
during human regular insulin therapy in 102
(4.4%) patients (p=0.024). This meta-analysis
indicates two things. First, the rate of severe
hypoglycemias is rare in type 1 diabetic pa-
tients. Second, this rate can be further reduced
(by 30%) with insulin lispro. If the definition of
severe hypoglycemia is extended to include

conditions requiring external help, an individual
study with 199 type 1 diabetic patients have
demonstrated fewer severe hypoglycemias with
insulin lispro than with human insulin (27). In
type 2 diabetic patients the incidence of severe
hypoglycemia is very rare and therefore no
meta-analysis has been done in this group.

LIPID AND LIPOPROTEIN
METABOLISM

No differences have been observed in
serum lipid and lipoprotein concentrations in
insulin lispro and human regular insulin treated
type 1 and type 2 patients. These measurements
have been done in large multicenter trials as
well as in a number of smaller studies. In type
2 diabetic patients poorly controlled with sul-
fonylurea alone, the improvement in glycemic
control by insulin lispro was associated with a
significant decrease in serum triglyceride level
and an increase in HDL-cholesterol concentra-
tion (21).

PHYSICAL EXERCISE

Circulating serum insulin concentration is
a major determinant of blood glucose response
to exercise. Hyperinsulinemia during exercise
further enhances glucose uptake by the con-
tracting muscle and prevents the appropriate
rise in hepatic glucose production to meet the
needs of the exercising muscle. This results in
hypoglycemia. Due to different pharmacokinet-
ics and peak action times of insulin lispro and
human regular insulin, blood glucose response
to exercise is different depending on which
insulin is being used and the time interval
between insulin injection and exercise. If exer-
cise is performed soon (1-2 hrs) after the injec-
tion of short-acting insulin, plasma insulin con-
centration during insulin lispro therapy is higher
and the fall in blood glucose greater than du-
ring human insulin treatment (28). If the patient
wishes to exercise soon after insulin lispro injec-
tion, he/she should reduce the premeal injec-
tion dose by 20-30%.

If exercise is performed later (3 hours or
more) after the premeal insulin injection, plas-
ma insulin concentration during insulin lispro
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therapy is lower and the fall in plasma glucose
is less than during human regular insulin thera-
py (28). Since exercise is usually done later
rather than soon after a meal, lispro insulin
should be more suitable than human regular
insulin for exercising type 1 diabetic patients.
Moreover, due to a more narrow and pre-
dictable action profile of insulin lispro, the
adjustments of the dose before exercise should
be easier to do with insulin lispro.

NEED FOR SNACKS

Due to a shorter duration of action, the
need for snacks between meals should be less
with insulin lispro than with human regular
insulin. In retrospective interviews over 40% of
type 1 diabetic patients have told they have
used less snacks during insulin lispro than dur-
ing human insulin therapy (29). Prospective stud-
ies on this topic are scanty. In a study with 141
type 1 diabetic patients in Finland, patients were
advised to transfer at least 50% of their snack
calories to main meals during insulin lispro ther-
apy. Those, who followed the instructions
(n=67), decreased their HbAqc from 7.91% to
7.66%. In a subgroup of less well control
patients the decline of HbAjc was from 8.49%
to 8.13% (29). These improvements in control
were associated with a significant decline in
hypoglycemia rate. These data suggest that the
use of insulin lispro allows patients to reduce
snacks between the meals. This may even
improve the control and the risk for hypo-
glycemia.

LISPRO IN INSULIN ALLERGY AND
EXTREME INSULIN RESISTANCE

In large trials the immunogenicity or the
concentration of insulin antibodies during insulin
lispro and human insulin therapy has been si-
milar both in type 1 and type 2 diabetic pa-
tients. This is the case in patients previously
treated with insulin or in patients naive to in-
sulin (30). Three patients have been recently
described, in whom allergy to human insulin or
severe insulin resistance caused by insulin anti-
bodies was ameliorated by continuous subcuta-
neous insulin lispro infusion therapy (31-33). The

first patient developed severe insulin resistance
3 years after the diagnosis of type 1 diabetes.
His insulin dose increased to 300 U/d, plasma
total insulin concentration was over 23000 mU/I
and insulin antibody level was high (8057
nU/ml, liquid phase radioimmunoassay). Yet the
control was poor with HbAjc 12.6%. Different
human insulin preparations from different ma-
nufacturers were given with injections or with
the pump, and high dose steroids were tried,
both therapies with no help. Plasmapheresis
reduced insulin antibody levels only transiently.
The patient was then transferred to insulin lis-
pro, which was the only insulin and was deli-
vered via a pump. There was a dramatic decline
in insulin dose and insulin antibody levels and
an improvement in the control. After 2 years on
CSII with insulin lispro, he has a normal insulin
dose (0.6 U/kg) and a good glycemic control
(HbA1c 7.4%) (31). Awoman developed a severe
insulin resistance after 9 years of type 1 diabetes.
Her insulin dose increased to 235 U/d and con-
trol deteriorated (HbAqc 14.2%). When the
patient was transferred to CSII with insulin lispro,
her insulin dose fell by 53%, HbAjc decreased
to 10.9% and weight decreased from 76.0 kg to
67.8 kg. This patient has been treated for more
than 3 years with insulin lispro delivered on CSlI
at a dose of 1.5 U/kg (32). In a third patient
generalized allergy to human insulin was suc-
cessfully treated with insulin lispro (33).

These patients are rare and it is not
known what caused their insulin resistance or
allergy to human insulin after several years of
diabetes, and why it was so dramatically ame-
liorated with insulin lispro as the only insulin
therapy. However, insulin lispro on CSIlI can be
considered as a therapeutic alteranative in pa-
tients with extreme insulin resistance due to
high levels of insulin antibodies or in rare
patients with allergy to human insulin.

ADVERSE EVENTS

In the large multicenter trials or in later
smaller studies there have been no differences
in type and frequency of adverse events bet-
ween insulin lispro and human regular insulin
treatments. Congenital abnormalities have been
reported in two babies born to mothers treated
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with insulin lispro throughout the pregnancy
(34). This does not prove any causal relationship,
and the risk of major fetal malformations is from
5to 17% in infants of women with diabetes. In
animal studies there is no evidence that insulin
lispro would increase a risk for fetal malforma-
tions. Prospective human clinical studies on the
use of insulin lispro during pregnancy are not
yet available.

PATIENT PREFERENCE

The large studies have been completed
by over 90 % of the patients with no difference
in the discontinuations between the two treat-
ment groups. When the patients were offered a
possibility to continue insulin lispro after the
end of trials, more than 70% of patients have
preferred to continue with insulin lispro. When
the treatment satisfaction was specifically ad-
dressed in 468 type 1 diabetic patients, both
treatment satisfaction scores and treatment
flexibility scores were significantly higher for
insulin lispro than for human regular insulin (35).
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PADAM - ocnopbanama angponay3sa
uAu Ho6 cungpom?

®. Kymanos
KAVHMYEH LLeHTbP MO eHAOKPUHOAOTUSI 1 repoHToAorus, MY — Codusi

PADAM - the Disputed Andropause

or a New Syndrome?

Ph. Kumanov

Clinical Center of Endocrinology and Gerontology, Medical University — Sofia

PenpoaykTviBHaTa CNOCOOHOCT Ha MbxKe-
Te, 3a pa3’AnKa OT XEHWTe, He Ce npekparssa
PS3KO B OMpEeAeAeH NepuoA oT xusota. C Bb3-
pactta nocrereHHo oTcAabBa aHApOreHHaTa cek-
peuus 1 HacTbMBa W3BECTHO BAOLLABaHe Ha
cnepmaroreHesara. ETo 3auwlo He moxe aAa ce
npreme, ye CblLLECTBYBa aHAPONay3a. 3a Npoms-
HaTa, KOSITO HACTbMBa Yy MBXETe CAEA MAaAaTa
PenpOAYKTVMBHA Bb3pacT, Cera ce W3NoA3Ba Tep-
mnHbT PADAM (YactnyeH aHApPOreHeH HeAoCTur
y Crapeeust mbx). EAHO OT Hal-BaxHuTe OTK-
AOHEHUs, KOUTO 3ayecTsiBar ToraBa, € €epeKThA-
Hata AnchyHKUMs. CBbp3aHnTe CbC CTapeeHeTo
XPOHWYHI 3abOAsiBaHWs, ynoTpebata WAW  3A0-
ynotpebata C pasAMUHN AEKapCTBEHU CPEACTBa,
a CbLLO MATEPUAAHO-ONTOBN 1 NCUXUYHU daKTo-
pU OKa3BaT BAMSIHME BbpXy MbXKaTa CeKCyaA-
HOCT. PnckoseTte, CneumaAHO 3a CbpPAEYHO-CbAO-
BaTa cucrema ¥ npocrarara, Kakro ¥ noasara ot
3aMECTUTEAHOTO AeYeHKe C TeCTOCTEPOH Ha Bb3-
pacTH MbXe Lie ObaaT npeleHeHn B OAU3KO
ObAelLe, CAeA KaTo Ce MoAydyaT pesyAtatnte OT
KOHTPOAVIpaHW, NPOCNEKTUBHI U3CAEABAHNS.

Unlike in women there is no abrupt end
of the reproductive capacity of men. Rather a
progressive decline of androgen production and
some decrease of spermatogenic function are
observed with ageing. Therefore, the andropause
does not exist. Partial androgen deficiency of
the ageing male (PADAM) seems to be a more
appropriate term for the period following young
reproductive age.

One of the most important complaints
associated with ageing is the erectile disfunction,
but age-related chronic diseases, the use or the
abuse of various medicines, as well as socioeco-
nomical and physiological factors have a consi-
derable influence on the sexual functioning.

Risks, especially for the prostate gland
and cardiovascular system, and benefits of
testosterone supplementation in older males
should be clarified in the near future after the
careful interpretation of the results from con-
trolled prospective studies.
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Oule OT ApeBHW BpemeHa Ce MNpPeAnoAa-
ra, ye TeCTUCUTE MOAABPXKAT OpraHn3ma OOABp,
MbAEH C XKMBOT U CUAN. B Kpas Ha MUHaAus 1 B
HAYaAOTO Ha CeralHWs BEK, MPeAn OTKPUBAHETO
Ha aHApOreHuTe, Ce U3BbPLUIBAT NPEAN3BIIKATEAHN
onutn 3a noamaaassare (8). lpes tonn 1889 .
npouyTnsT  GpeHcKn  GU3NOAOr U HEBPOAOT
Brown-Sequard wn3BectsiBa, Ye cu e UHXEKTUpaA
BOAEH €KCTpakT OT KyyelKku cemeHHuum. lMocae-
AVILTE, MaKap W BPEMEHHV, HAAMWUHAAW Haii-on-
TUMUCTUYHUTE OYaKBaHWs. HecaywanHo ce npue-
Ma, ye cbbUTMeTO BeAexn HauyaAoTO Ha eHAOK-
puHonorusTa. Mopaxaa ce u naesTta 3a AeyebHO
npuAaraHe Ha ekCTpakTu OT OpraHu 1 B CAeABa-
WmMTEe  ACCETUAETUS  KUBOTUHCKWTE  LLMTOBUAHN
KAE3V W VIHCYAVH HaBAM3aT B KAMHMYHATa Mnpak-
TMKa. Maako no-kbcHo Eugen Steinach 3abeass-
Ba, Y€ AUIMPAHETO Ha TeCTUKyAapHUTE CbAOBE
NPEAU3BIKBA aTPOGUsl HA TEPMUHAAHKS enuTen,
HO CbLUEBPEMEHHO BOAM AO Xuneptpodus Ha
AAVIAVTOBUTE KAETKW, 1 AOMYCKa, Ye NoAoDOHa Ha-
MeCa MOXE AA 3aCKAV OTAGASHETO Ha XOPMOHMW.
Mpeanoaara ce, Ge3 pa3dbupa ce Aa uma curyp-
HI AQHHW, Ye ToraBa Hap 100 npodecopwn ot Bu-
EHCKWSI  yHUBEpCUTeT, MexXAy Tsx 1 Sigmund
Freud, ca ce NoAAOXKMAM Ha Tasn onepauys C Ha-
AeXAaTa Aa ce noamaaaat. C Takasa UeA NO Cb-
woto speme Cepreint ABpamosny BopoHos npu-
CaKAa TeCTUCK OT LUMMMNaH3eTa Ha Xopa.

CrapeeHeTo e HOpMaAeH ¢uU3NOAOrNYEH
NpoLEC, B XOAQ Ha KOWTO AEMHOCTTA Ha OpraHu-
Te otcAabsa nocteneHHo. [puunHUTE U TOUHUST
MexaHun3bm He ca paskputu (16). lNorosara cuc-
TeMa He oOCTaBa MOLLAAeHa.

Hsikon aBtopu TBbpPAAT, Ye obembT Ha
Tectucute oOLIO B3eTO Ce 3anasBa C Bb3pacTTa
(15). Cnopea ApPYrM MapeHXVIMbT Ha rOHaAuTe U
BposiT Ha AANAMTOBUTE KAETKM HamaAsiBaT Y Mb-
Kete, caep Kato Hasbpuar 50 roauHn (19). He
€ SICHO AAAV XMCTOAOTUYHUTE W3MEHEHUs B Tec-
TMCUTE HacTbNBaT B pe3yATaT CamO Ha CTapeeHe-
TO, VAW MOpaAn ornpeaeAeHyn 3aboAsiBaHUs.

HuBata Ha aHApoOreHute HamaasiBar Mnoc-
TeneHHo y 3apasute mwbxe (10, 11, 15, 18), ma-

Kap 4e KOHUEeHTpaumsTa Ha obLius TecToCcTepoH,
HaN-BaXXHUS MbXKV MOAOB XOPMOH, OCTaBa OT-
HOCWUTEAHO CTabuMAHA AOKbM 55-rOAMLLIHA Bb3pact
(24). Korato ce obCbXAa BAMSIHVETO Ha Crapee-
HETO BbpPXY MbXeTe, HE MOXE AQ He ce Crome-
He 3a Macauysetckoto unscaepBaHe (MMAS) (10)
— Han-malabHoTO 3acera B Tasu Hacoka (4, 8).
PesyAtatute OT TOBa TpaHCBEp3aAHO MpoyyBaHe
BbPXY MbXe Ha Bb3pact mexay 40 v 70 ropnHu
nokaspal, uYe KOHUEHTpauunte Ha CBODOAHWS,
BUOAOTNYHOAKTVIBEH TECTOCTEPOH Ce MOHMXKaBat
c 1,2% rOAMWHO, CBbP3BALLMST NOAOBUTE XOp-
MOHU TAODYAUH (NPOTEMHBT — MPEHOCKUTEA Ha
0k0AO 60% OT TectocTepoHa B KpbBOOOpaLLEeHN-
eto) ce nosuwasa c 1,2%, a CepymHuTe HWBa
Ha oOuwws TectocTepoH Hamaasisat ¢ 0,4% ro-
AvwHo. [MpuyrHarta 3a yBeAMuyaBaHeTO Ha Kana-
uMTeTa Ha CBbp3BaLLMS MOAOBUTE XOPMOHW [AO-
OyAuH He e u3BeCTHA; 3HauyeHWe ce OTAaBa Ha
MOHMXXABAHETO C Bb3pacTTa Ha pPacTeXHUs Xop-
MOH 1 Ha MHCYAMHOMNOAOOHUS pacTexeH ¢akrop
I (22, 24). NntepecHo e, ye KOHUEHTpauuute Ha
aHAPOreHUTe Ca NO-HUCKWN Y MbXE CbC 3aTAbCTSI-
BaHe (8, 10, 21).

CAepOBaTE@AHO  TECTOCTEPOHBT  HamMaAsBa
NOCTENEHHO C TOAMHUTE. Makap v cratuctunuec-
K/ 3Hauyuma, NpomsiHaTa € CPaBHUTEAHO MaAKa
Kato abcoalotHa BeAanunHa. OT Apyra cTpaHa, ro-
ABMU  Ca  pasAMuMsTa  MEXAY WHAMBUAYaAHUTE
CTOMHOCTV Ha CePYMHWsi TeCTOCTePOH, MOAyYeHU
Npy  MbXe OT BCUYKK Bb3pactoBu rpynu (8).
Camo AOHTUTYAMHAAHOTO MPOCAEASIBAHE Ha €AHU
M CbLUM AVLLA MOXE AQ OTKpOV TemnoBseTe Ha Ha-
MaAsIBAaHETO U AQ 0DeKTUBM3Mpa AO KakBa CTeneH
Ce MOHWXaBaT aHApOreHuTe C Bb3pactta. Bbnpe-
KW 4Ye HamaAsBaT C FOAWMHWTE, HKBaTa Ha TecToc-
TepoHa Yy MOBEYeTO OT CrapeeLuuTe oOCTaBar C
HopmaAHK cToinHoctn (8, 16, 20). Camo y 35%
OT U3CA€ABaHN Mbxe Hap 80 roavHu, kowuto ca
OuAn 0OLLO B3eTO 3ApaBK, KOHUEHTpauuute Ha
CEePYMHUSI TECTOCTEPOH Ca Ce OKa3aAu MOA AOA-
HaTa rpaHMla Ha HOpmarta 3a MAaAuM mbxe (22).

V3raexxpa crapeeHeTo ce CbMpoBOXAA C
OTKAOHEHUS| B TpUTE 3BE€Ha Ha XWUMOTAaAAMO-XUMO-
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¢uso-roHaaHata oc (8, 13, 19). Mpuema ce, ue
NbpBUYHaA € npomsiHata B Tectucute (8, 11, 21,
22). HamaasiBa He camo OposiT Ha Aaiiaurosute
KAETKM, HO 1 OTFOBOPBT UM CAEA CTUMYAMPAHE C
YOBELLKN XOpUOHroHapotponuH (16, 19, 21).
Hackopo 0e u3kasaHO NPEANOAOXKEHNETO, ue
KNCAOPOAHUTE CBODOAHU paAnKaAn, Kouto ce
NoAy4aBar npu CTepouaOreHesata u ce Harpyn-
BaT C Bb3paCTTa, Ca OTTOBOPHW 3a YBPEXAAHETO
Ha AQWAWNTOBUTE KAETKM, W MO-CNeUMaAHO — Ha
eH3umuTe Ha crepoupocuHTesata (25). CepymHo-
TO HWBO Ha AyTenHusupalys xopmoH (AX) ce
nosullaBa B OTTOBOP Ha HaMaAsiBaHETO Ha aHA-
poreHHata cekpeuus (8, 13, 22). lNyacosara am-
NAUTYAQ Ha FOHAAOTpOMNMHa obaye HamassiBa (8,
11, 19, 22). MNoHwxkasa ce n BuoakTUBHUAT AX
(19). CnocobHocTTa Ha rOHAAOTPOMHUTE KAETKU
B Xxunoduszata Aa pearupat npu CTUMyAnpaHe
CbC CbOTBETHUSI PUAUBMHT XOPMOH He ce u3me-
HSI C ropamHuTte (22, 23).

He noaaexun Ha CbmHeHue, ye CrapeeHe-
TO Ce OTpassiBa KaKTO BbpXy CeKpeuusaTta, Taka v
Ha AOCTbMa AO TbKaHWUTE Ha OMOAOTrVUHOAKTUBHU-
Te aHAporeHn. [lpeueHkata obave TpsbBa Aa
ObAe USAOCTHA, KaTO He ce OTAeAs BHUMaHue
CaMO Ha MPOAYKUMATA U NPEHACAHETO C KpbBTa
Ha XOPMOHUTE, HO Ce€ OT4MTa U Bb3NPUEMYNBOCT-

Ta Ha KAeTKUTE KbM TsX. YyBCTBUTEAHOCTTA Ha
NPULLEAHUTE TbKaHN KbM aHAPOTEHWUTE HamaasiBa C
rOAVHUTE MOXe On nopaay otcAabeaHe Ha adu-
HUTeTa /WA OpEeAsiBaHE Ha peLenTopute MAW B
pe3yATaT Ha pa3CTpoliBaHe Ha CAEApeLEenTopHuTe
mexaHnsmu (8). C Apyrn Aymun, HeobxoAumo e Aa
Ce pasrpaHuyar ABe SIBAEHUS — MOHWKABaHETO Ha
aHApOreHuTe B KpbBOOOPALLLEHWNETO, KOETO AECHO
Ce yCTaHOBsiBa, HO MOHAKOrA rPeLiHO Ce TbAKYBa,
1 NpoMsiHaTa C FOAVHUTE B CAOXHUTE B3alMOOT-
HOLLIEHMS MEXAY XOPMOHUTE 1 OpraHute, KOSTO
3acera TPYAHO Ce OnpeAeAst, 3alloTO 3aBUCK He
Camo OT CTapeeHeTO, HO 1 OT roAeMUTE pasAnyus
B PEeaKTMBHOCTTa Ha TbkaHute (13).

C Bb3pacTTa HamaAsBaT He Camo TeCTUKY-
AapHUTe aHAporeHu. Husata Ha aexuapoenuaH-
APOCTEPOHA U Ha AEXWAPOENUaHAPOCTEPOH CYA-
dara B cepyma cturat A0 HaWi-BUCOKM CTOMHOC-
™ mexAy 20 u 25 ropnnn (16) n caea ToBa Hen-
pexkbcHato ce noHwxkasart (5, 13, 24). Crapeene-
TO He OKa3Ba BAMSIHUE BbpXy KOHLEHTpauuute
Ha BCKUYKM XOPMOHM (Tabanua 1).

OcHoBHaTa pasAka MeXAY MbXeTe i
XeHuTe ce CBexXAa A0 roHaaute. 1o oTHolleHue
Ha OCTaHaAMTE XAe3n C BbTpellHa CekpeLws
oOLLO B3eTO NpOMEeHWTe ca eAHaKBU.

HEeKOAKOrOAULLIHUAT NPEXOAEH NEpPUoA OT

Tabauya 1. TlpomeHn C Bb3pacTTa Ha CEPYMHUTE HUBA HA XOPMOHUTE Y MbxeTe (no 16, 19, 24)
Table 1. Changes with aging of serum hormone levels in men (16, 19, 24)

Xopmonn/Hormones

Mpomenn/Changes

06wy, TectoctepoH/total testosterone
CsoboaeH TectoctepoH/free testosterone
AnppocteHanor/androstenedione
Auxnapotectoctepon/dihydrotestosterone

Ectpaavion/estradiol
Ectpon/estrone
Aytennusnpady xopmoH/luteinizing hormone

Mpoaaktut/prolactin

Pacrexen xopmot/growth hormone

Tupeoctumyanpauy, xopmor/thyroid-stimulating hormone
Tpuioaponut/triiodothyronine

Tupokcun/thyroxine
Aexuapoennanapocrepon/dehydroepiandrosterone

Koptusoa/cortisol
MeaatoHunH/melatonin

CBbp3BaLL, NOAOBITE XOPMOHU TA0DYAVH/sex hormone-binding globulin

Monnkyroctumyanpaty, xopmon/follicle-stimulating hormone

AexuapoenvanapoctepoHn cyadat/dehydroepiandrosterone sulfate
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NOAOBA 3PSIANOCT AO OTNapaHe Ha ANYHUKOBUTE
byHKUMM ce Hapuuya KAanmakTepuym. Ha crapo-
rpbuky KAOE ocBeH cTbADa O3HauaBa olle W
NnoCTaBsiHE Ha Kpak, 3a Aa Ce CMbHe MPOTUBHU-
kbT (1). OKOAO BpemeTo Ha MNOCAeAHaTa MEHCT-
pyauusi — MeHonaysara, OTAEASHETO Ha siileK-
AETKW Cnupa v Ce npekpartsBa LMKAUYHaTa CeK-
peunst oT AWYHUUMTE Ha eCTPaANoAa W nporec-
TepoHa (19).

Mpn MbxeTe He HacTbnBa nopodeH ¢u-
3nonornyeH nospar (8, 19). Huoto Ha aHapore-
HUTE B KpbBTa HamaAsiBa NOCTENEHHO C Bb3pacT-
Ta, HO CeKpeuusita UM OT TeCTUCUTE He ce npe-
ycraHoBsiBa. CAEAOBATeAHO HACTbMBa CaMO “ac-
TUYEH HEAOCTUT Ha MBXKM MOAOBM CTEPOUAMN.
XOPMOHAAHOTO MPEYCTPOWCTBO Y MBXETE MpPEeA
npara Ha CTapoCTTa He € Taka psi3KO, KakTo npu
XKEHWUTE OKOAO MeHonaysara.

LLlo ce oTHacsi AO €K3OKpUHHaTa ¢yHK-
UMS Ha Tectucute, C FOAVHUTE HamaAsBaT AEHO-
HOLLHATA MPOAYKLIMS U OCODEHO MOABVXHOCTTA
Ha cnepmarosovaute (15, 19). Oule He e sacHO
AAAN TOBa CE€ AbAXKW Ha U3MEHEHUSTa B OTAEAS-
HETO Ha aHAPOreHWTe, VAW 1Ma 1 APYru npuyn-
Hu (16). Pesepsute Ha cnepmaroreHesara obaue
ca rOAemMi 1 OMNAOAWTEAHATa CNOCODHOCT moxke
AQ Ce 3anasu AOpW Y MHOro Bb3pacthu (15, 19,
22). Tpumepn ca [labro TMukaco, Yapan Yan-
AH, AHTBHU KynH (16).

Mpe3 1939 r. 3a npbB NbT € ynorpebeHo
CbUeTaHNeTo ,MbXKN KAMMaKTepuym” 3a rpyna
CMNTOMU, NOSBABALLM CE€ Yy MbXe, CAeA Kato
Hasbpuat 50 roanHn (8). lo-yecto ce m3noAssa
,aHAponaysa“, OT CTaporpbLKute AymMn OVTP,
ovOpog — MbX, W TOUVGMAN — MpeKbCBaHE,
kpan (1), a B nonyaapHara Autepatypa — ,MNeHo-
naysa“. Cnopea Hskou ,aHAponaysa“ e He CbB-
cem sicHo 000cobeH CuHApOM OT dusmyecky,
CEKCYaAHW 1 eMOLMOHAAHW CAMNTOMM, Bb3HUK-
BallL NpW CTapeeHe OT CAOXKHOTO B3aVIMOAEWCT-
BUE MEXAY XOPMOHaAHU, nNcuxnyeckn, ¢usm-
yeckn 1 coumnarnu ¢akropmn (19). Onpeaereru-
€70 e TBbpAe OOLLO, He NocoyBa NPsSKo Npome-
HUTE, HUTO NpeAu3BuUKBalyTe rn npuunHu. ,lla-
y3a“ He HacTbMBa KaKTO B CEKpeuusTa Ha aHA-
poreHuTe, Taka U B cemeoDpasysaHeTo. Bbnpe-
KW nosiBata Ha HSKOW KAUMAaKTeponoAoOHu on-
AAKBaHUSI NpPU MbxeTe He ce HabAlopaBa KAW-
MaKTepuym B NpeKkns CMUCbA Ha Aymara (22,
23). CrapeeHeto npeaussrkBa He ,npenbsaHe”

Ha TeCTUKyAapHWUTe QYHKLMM, a MOCTENEHHOTO
nm oTcAabBaHe, KakTO Ha BCEKU APYr HU3MOAO-
rmyeH npouec. Aokato xeHute rybst cnocob-
HOCT 3a Bb3MPOM3BOACTBO, aHAPOreHHara cekpe-
uMs 1 cnepmaroreHesara He NpekbCBal, He pyX-
BaT C Bb3pacTra. Bubnpeku AOKa3aHOTO Hamane-
HUEe Ha TeCcToCTepoHa He BCUYKM CTapeeLim
MbXE CTaBaT XWMOTOHAAHU B KAMHWYHO 3HAYMMa,
nspaseHa crenex (8, 20).

OcobeHoctte  BbB  pu3noAOrvsiTa  Ha
MbXa HaAaraT Aa ce ynotpebsiBa TepMuH, KOWTO
He npeAM3BrMKBa acoumauuy C MeHonaysara.
[Mpe3 1994 r. e npeproXeH ,vacTMyeH aHApore-
HEH HEAOCTUr Yy CrapeeLlins MbxX” C aKkpoHuma
PADAM (cbkpallieHne OT nbpBuTe OYKBM Ha Cb-
OTBETHUTE aHrAUNCKn Aymn) (8), a npes 1998 .
— ,aHAponenus” (2), oT TevVi (CTaporpbuku) —
ockbaMLa, Hepoctur, HyxAa (1). PADAM ortpass-
Ba AADOpPATOPHO AOAOBMMWTE MPOMEHN — Hama-
ASIBAHETO Ha aHAPOTeHWTe, 1 He 3a0CTPsi BHUMa-
HMETO KbM KAMHWYHUTE npusHauy. 3acera obaye
PADAM ce Haaara B HayyHata KHuHuHa (13).

OcCHOBHWTE NPOsBU NO OpraHu U TbKaHW
ca cuctemartusmpann B tabanua 2.

/ABaTta noAa He ce pasAnyaBaT CbLLECTBe-
HO MO OTHOLUEHNE Ha YecToTaTa Ha KOCTHU Cuyn-
BaHus (9). Cera B CALLL ca 3acerHatn ot ocreo-
noposa mexay 5 un 8 muanoHa mbxe (13). sc-
AeABaHUSTA MOKa3BaT, Ye aHApOreHuTe u ocobe-
HO obOpasyBaHWTE OT TSX €CTPOreHu Wrpasit Cb-
LLLEeCTBEHA POAS 3a NMOAAbPXKAHE Ha KOCTHaTa Mu-
HepaAHa NAbTHOCT (9).

bescnopHo Haii-mHoro Tpesorn Oyan or-
paHNYaBaHETO Ha Bb3MOXHOCTUTE 3a BOAEHE Ha
MbAHOLLEHEH MOAOB XKMBOT. Epekuusra e kawyo-
BOTO, HO W Hal-paHNMOTO 3BEHO Ha MbXKara
cekcyaAHocT. [1pe3 1993 r. e nocTurHato cCbraa-
cie (NIH Consensus Conference) ¢ epekTuAHa
AvchyHkums (EA) Aa ce Hapuua OTKAOHEHWETO,
Npu KOETO € HEBb3MOXHO MOCTUraHeTO u/MAu
NOAABPXKAHETO Ha epekLys, No3BOAsBalla Aa ce
M3BbPLUM 3aAOBOAUTEAHO MMOAOBO CHOLLEHME, a
MMMOTEHUMS AQ Ce 3anasy kato o00o0buiaBalll
TEPMMH 3a OTCAaDBaHe Ha MbXKaTa CEKCYaAHOCT
(4). Taka EA e camo epHa OT nposiBUTE Ha WM-
noteHumsTa.

MpobAembT, nNpep  KOWTO Ce  u3npassT
MHOTO OT MbXeTe Ha CpeAHa W B HanpeAHaAa
Bb3paCT, € MPOTMBOPEYNETO MEXAY OOLLO B3eTo
3ana3eHoTo AVOWMAO W 3aTPYAHEHWETO Npu OCb-
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Tabauya 2. Tposisn Ha PADAM
Table 2. Manifestations of PADAM

Cuctemn uam Tbkauu/Systems or tissues

CumnTomu/Symptoms

1. UeHtpanHa HepsHa cuctema/
Central nervous system

2. ABTOHOMHa HepBHa cuctema/
Autonomic nervous system

3. OnopHo-pBurateAen anapar/
Locomotory system

. Mukouno-norosa cucrema/
Genitourinary tract

5. KpvBotBOpHa cuctema/ aHemus/anemia

Hematogenic system

. MactHa TbkaH/Adipose tissue

LLeCTBABAHE Ha KayecTBeHw epekuuu. Llexkcnup
C HeAOCTVKMMATa BCEOOXBATHOCT Ha MNoraeaa cu
He e ocTaBuA 0Oe3 BHVWMaHMe Tasn 0cobOeHOCT.
Eann ot repoute B ,Kpan XeHpu IV Bb3kAnKBa:
,He e An 4yaHO, ye nckaHeTo HapXmBsiBa C TOA-
KO3 TOAUHN MmoxeHeTo?” (17).

[MbpBUAT ONNUT AQ Ce ONPEAeAM pasnpoc-
TpaHeHuneto Ha EA cpea HaceAeHueto e npea-
npuet mexay 1938 n 1940 r. B CALL (4). Pe-
3yATaTUTe NOKa3BaT, Ye HapyLUeHWsTa Ha epekLy-
fTa Ca CBbp3aHM C Bb3pacTia — cpep 40-ropnw-
HUTe mbxete ¢ EA ca ouan 1,9%, a mexay 75-
ropviliHnTe — 55%. OT BKAIOYEHWTE B CNOMEHa-
TOTO Beye Macauysercko npoyusaHe (MMAS)
1290 mbxe mexay 40 n 70 roauHn 52% ca
Npu3HaAN ONpPEeAEAEHU HapylleHUs Ha epekuys-
1a (7). B nocoueHns Bb3paCToOB MHTEPBaA Bepo-

ATHOCTTAa 3a nbAHa EA ce yrtpossa (o1 5,1 Ha
15%), a 3a ymepeHata ce yaposiBa (o1 17 Ha
34%). AKO A@HHWUTE Ce OTHecaT KbM LSIAOTO Ha-
ceneHne Ha CALLL npe3 1990 r., TpsbBa aa ce
npueme, ye Toraea or EA ca Ouan 3acerHatn 18
MUAMOHA amepukaHuyu Ha Bb3pact mexay 40 n

pa3ApasHUTeAHOCT/nervousness

Gbp3a npomsHa B HacTpoeuero/mood disturbances
ncuxuyHn Aenpecun/psychic depressions

3aTpyAHEHMe B CbCpepoTouaBaHeTo/inability to concentrate
otcrnabBare Ha nametra/impaired memory
6e3cbHne/insomnia
Gbp3o HacTbnBala ymopa/easily fatigued

Ba3OMOTOpHa HectabnaHOCT (ropewn BbAHM)/vasomotor instability (hot flushes)
neproanyHo m3notasane/periodic sweating
naanutawun/palpitatio cordis

3aryba Ha MyckyAHa maca u cnaa/reduced muscle mass and strength
0CTeonopo3a/osteoporosis

HapyweHns Ha epekuusita/erectile disfunctions
AobpokavectseHa npocTatHa xuneprpodusi/benign prostatic hypertrophy

MOBNLLIEHA CKAOHHOCT KbM 3aTABbCTSIBAHE, HATPyNBaHe HA BUCLEPAAHA MasHuHa/
increased tendency towards obesity, especially visceral fat depot

70 roannn (7). be3 cbmHeHue HapylueHneTo e
OT MbPBOCTENEHHO 3HAY€HKe 3a 3ApaBeonasBaHe-
10. B CALLL camo npe3 1985 r. pasxoaute 3a
TpeTpaHe Ha TakuBa OOAHM ca AOCTUrHaAn 146
MUAMOHA AoAapa (7).

EAvHCTBEHOTO 3acera u3cAeABaHe BbpXy
3aboaeBaemoctta oT EA cblio nokassa, ue Ts e
CBbp3aHa C Bb3pacTTa (4).

AHApOreHuTe, Npu MNOAOXKEHME 4e ocTa-
BaT B HOPMAaAHW [PAHWLM, HSMAT CbLLECTBEHO
3HaveHne 3a EA y Bb3pactHute (7, 8, 16, 19).
KayectBeHata epekums 3aBICM B MHOTO MO-TOAS-
Ma CTerneH OT M3MEHEeHUsTa B KPbBOHOCHUTE Cb-
AOBE (apTepuu 1 BeHW) U B HEpBHaTa CUCTEMA,
KaKkto 1 oT counarnn daktopu (4). Vsraexaa
MBXKKUTE MOAOBM XOPMOHW MMaT Camo Nepmu-
CMBHA pOASi B €pPEKTUAHUS NPOLEC, BEPOSATHO
Karo yCMABaT YyBCTBUTEAHOCTTA Ha apTepuioAnTe
KbM HeBpOreHHure crumyan (19).

MHoro ot GoAHuTE OTKassaT Aa ce CboD-
passiT C rOAMHUTE CU W ynpekBaT Aekapute, ue
NPEAVBPEMEHHO M B3emar 3a crapu xopa. He-
BEAHbX C€ M3TbKBa, Y€ MOAOBOTO HapylleHue ce
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€ MNOSIBUAO BHEe3arnHO, CAEAOBATEAHO MpuyKHaTa
He e BbB Bb3pacTla, a B HAKOE BMETHATO CbCTO-
sHne. Taknsa xopa 3abpassT, ye ,M3HEHaABaLLa-
Ta“ HecrnoAyka € MOATOTBSIHA OT AbATO Bpeme. Te
NPONyCKaT WAN He XXeAasT Aa Nnpuemar, ye ocra-
psiBaHeTO 3amno4yBa €ABa AN He OLLe OT AlOAKaTa
1 OaBHN, HO HEYMOAMMM MPOLECU AOBEXAAT Op-
raHu3ma AO M3HEMOLLSIBaHeE.

Cpeliat ce n Mbxe, KOUTO TBbPAE paHO
Obp3aT AQ OTHecaT OTKAOHEHWETO B CEKCYaAHOCT-
Ta KbM CTapeeHeTo U npeHebpersar Hskoe CuC-
TEMHO XpOHUYHO 3aboasiBaHe. Makap EA aa ce
yBeAnuyaBa C Bb3pacrTa, T He e HensbexHa noc-
AeAMLA camo Ha crapeeHeTo (4). Hauctuna ot-
HOCWTEAHO MAAKO OT ODEKTUBHO MMMNOTEHTHUTE
Bb3PACTHU MbXe Ca B MHOTo AODpo 3ppase. Ha
¢doHa Ha ectecTBeHWTE ¥ MNOCTENEHHU MPOMEHU
C TOAMHUTE B XMMNOTAAAMO-XUNO(U30-roHaaHaTa
OC HaCAarBaHeTo Ha TEXKW MaTeprarHO-OMTOBM
npobAemn UAN  Ha 3ApaBHN  HebAaronoAyuuns
MOXE AQ AOBEAE AO TPANHO MOTHCKaHe Ha no-
AoBuTe yHKUMK (8). Be3naoaneto n epekTnAHu-
T€ HAPYLLUEHUS NPU HAKOU MbXE He Ce AbAXaT
Ha Camusi NPOLEC Ha CTapeeHe, a Ha XPOHWYHN
3a00AsIBaHNS NAN Ha AENPECUBHU CbCTOSIHUSA, KO-
nTo camu no cebe cu 3avyecTsBaT C Bb3pacTTa.
He e W3KAIOYEHO VMNOTEeHUMS Aa HacTbnn W
KaTo CTPaHWYHO AENCTBME Ha MHOTO OT W3MOA3-
BaHUTE AHEC AeKkapcTBeHu cpeacTsa (19).

CepymHute HUBa Ha TecToCTepoHa ca
o0LLO B3€TO NO-BUCOKW Y Nyllaunte B CpaBHe-
HUe C octaHaAute mbxe (22, 24). TioTioHonyule-
HeTo obaue oOKa3Ba OTPULATEAHO Bb3AEWCTBME
BbpPXy CbAOBeTe Ha nexuca (4). [Npu xpoHuyeH
AAKOXOAV3bM  KOHLEHTpaLUymMTe Ha TeCcToCTepoHa
Ca MOHWXKEHN, a Ha eCTPaANoAa — MOBULLIEHN
(22). CrpecbT npeAnsBuKBa OTAEASIHE HA KOPTU-
KOTPONUH-PUANZVIHT XOPMOH, KOWTO 4pe3 NnoTuc-
KaHe Ha TOHAAOTPOMUH-PUANZNHT XOPMOHA Ha-
MaAsiBa TOHAAOTPOMHATa, a CbOTBETHO 1 TeCTOC-
TepoHoBata cekpeuust (22). OT Apyra cTpaHa,
HEMbAHOLLEHHUAT MOAOB XUBOT AOPV W Y Bb3pac-
THU MOXe Aa CTaHe NpuyuHa 3a Ncrxocomarny-
HI 3a00AsIBAaHNS KaTO KOAWT, 3aneKk WAM NpUCTb-
MM Ha CTeHOKapAWs uAn ancnHes (16).

ETo 3auio0 yecto e TpyAHO Aa ce pasrpa-
HUYAT NPOMEHNTE, AbAXKALLY Ce CamMo Ha crape-
€HETO, OT MOCAEAVNLUTE HA ONPEAEAEHN, 3ayec-
TABALLM C TOAVIHWUTE OTKAOHeHWs. OTpuuareAHo-
TO BAVISIHME Ha Bb3pacTia BbpXy CEKCYaAHOCTTa,

BKAIOUMTEAHO 1 €PEKLMATA, HE MOAAEXM Ha CbM-
Hernve. CrapeeHeto obaue ce CbnpoBoXAa OT
KAVHUYHN 1 CYOKAMHWYHU HapyLUeHUs Ha 3Apa-
BETO, KOWTO OT CBOSI CTpaHa OKasBaT HebAaro-
NPUATHO AEWCTBME BbPXY CEKCYaAHUTE Bb3MOX-
Hoctn. He OuBa Aa ce 3abpass, Ye NOAOBOTO
nosepeHue ce obycAaBsi KaKTo OT OUOAOTWYHY,
BKAIOYMTEAHO VI XOPMOHAAHW, Taka 1 OT NCUXUY-
HU W counaaHu daktopu. KpaiiHust pesyAtat e
€AMH-EAVNHCTBEH (PEHOMEH, KOWTO He e camo
BuonoriueH, NCUXUYEH VAU COLMAAEH.
BAvsHneto Ha aHApoOreHute BbpXy CbpAeuY-
HO-CbAOBaTa CUCTeMa Ce NpoyyBa YCMAeHO. 3a
CTapeelyiTe NPobAEMbT UMa OCODEHO 3HaueHue.
Mpe3 1972 r. e onucaH MeTabOAUTHUST
CMHAPOM KaTO Cby€TaHue OT 3aTAbCTSIBAHE, AWIC-
AVINVAEMIS, YEePHOAPOOHa cTeatosa, HeyyBCTBU-
TEAHOCT KbM WHCYAWHA, 3axapeH Auaber tun 2,
XMUNepToHus 1 cbpaedeH UHbapkT (14). Tpes
1988 r. Ton OuBa HapeueH cuHApom X, 3a Aa ce
M3TbKHE Bpb3KaTa MEXAY HEeUyBCTBUTEAHOCTTa
KbM VIHCYAVHA W BWCOKOTO apTepriaAHO HaAsira-
He. KopemHusT nmAn BUCLEepaAeH Tun Hatpynsa-
He Ha MacTHa TbKaH € pUCKOB akTop 3a Cbp-
AEUYHO-CbAOBUTE 3aD0OASIBAHWS U 3a 3axapeH AU-
aber tun 2 (8, 9). TakoBa npepasnpesereHne Ha
MacTHaTta TbKaH ce HabAloAaBa y Mbxke C No-
HUCKW HIBa Ha TECTOCTEPOHA 1 C HamMaAeHa Cek-
peuust Ha pactexHus xopmoH (14, 18). Heuysc-
TBUTEAHOCTTA KbM MHCYAMHA C€ yBeAMyaBa C Bb3-
pactta (23). [llpu TpaHCBep3aAHO HabAlOAEHVIE
BbPXY 3APaBU MbXE € YCTaHOBEHO, Ye YCMOpeA-
HO CbC CTbMNAAOODOPA3HOTO MOHVXaBaHe C BCSKO
AECETUAETUE Ha CEePYMHUsi TeCTOCTEPOH Ce YyBe-
AVYaBaT KpbBHATa 3axap M WHCYAVHBT Ha rAAAHO
(18). Cnopea P. Marin MbXKUAT KAMMaKTEPUym
1 MeTabOANTHUST CUHAPOM (cHApOm X) Moxe
Ou umat epHa 1 Cbla €TUOAOTUS U eAHAKBU Me-
XaHM3MN Ha Bb3HMKBaHe (14). V3xoxaanky oT
TOBA MNPEANOAOXKEHWE, ABTOPBLT MpuUAara aHApPO-
reHn (npes3 ycrata MAM BbpXy KOXara) Ha Mbxe
Ha CpeAHa Bb3pacT C BMCLEPAAEH TWM Ha 3aTAbC-
TABAHE, HaMaA€Ha YyBCTBUTEAHOCT KbM WHCYAMHA
W C o0l TeCTOCTEPOH MaAKO HaA AOAHaTa rpa-
HUUA Ha Hopmarta. Pesyatatute ce okassar Ona-
rONpUsSTHW MO OTHOLLEHVE Ha MOBEYeTo PUCKO-
B ¢aktopu. ObLlaTa TereCcHa MacTHa TbKaH He
ce MPOMEHWAA, HO BUCLEpaAHaTa HamaAsiAa. 3a
pasAMKa OT KOHTPOAHWUTE TPYNu y AeKyBaHuTe C
TECTOCTEPOH Ce MNOHWKNAN CEPYMHUST 0D, XO-
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AECTEpPOA, TPUTAVILEPVAMTE, KpbBHaTa 3axap Ha
FAAQAHO U AMACTOAMYHOTO apTepPUAAHO HaAsiraHe,
a YYBCTBUTEAHOCTTA KbM WMHCYAVHA C€ YBEAVNYMAQ.
He e wu3KkAlOueHO AENCTBMETO Ha TecTocTepoHa
BbpXy BWCLEPaAHaTa MacTHa TbKaH AQ Ce OCb-
LLLeCTBSIBA 4pe3 ONOCPEACTBAHO OT peuentopu
cneunmduyUHO NOTUCKAHE Ha AUMONPOTEVH-AMNA3-
HaTa aKTWBHOCT B CbOTBeTHUTE aaunountn (14).
OO0cbxkaa ce v Apyra Bb3MOXHOCT. Tectoctepo-
HbT NOBMLUABA CEKpeuusTa Ha pacTexHus XOop-
MOH /AN KOHLEHTpaLaTa Ha UHCYAUHOMOAOO-
Hus pactexxeH ¢akTop |. PactexHnsit xopmoH ot
CBOSI CTpaHa MOTWCKA aKTWBHOCTTA Ha AMMOMNpO-
TENH Aunasarta in vitro.

V3raexaa BucLepasHaTa MacTHa TbKaH wr-
pae KAIYOBA POAS 3a CbyeTaBaHE HA 3aTAbCTsBa-
HETo C puckosute dakTopyn 1 3aboAsiBaHNS,
BKAIOUYEHN B MeTaboANTHUSI crHApom. OOsiCHeHN-
€TO BEpOSITHO CAeABA AQ CE€ AVMPU B YHUKAAHUTE
MeTabOAVNTHU CBOWICTBA W aHAaTOMWYHOTO pas3mno-
AOXEHME Ha BUCLIepaAHaTa MacTHa TbKaH (OMeH-
TaAHaTa U me3eHTepuasHata masHuHa) (14). Kpbs-
Ta OT Hes ce OTBEXAA Ype3 noprasHata BeHa B
uepHusi APOD, AOKATO ApPYruTe MacTHMW Aena ca
CBbP3aHM HaMpaBoO CbC CHUCTEMHOTO KpPbBOOOpA-
weHve. Nopaan 3acuAeHata AUMOAUTVYHA aKTVB-
HOCT 1 MOAOXEHMETO Ha BUCLiepaAHata MacTHa
TbKaH MPUTOKBT OT CBOOOAHW MACTHW KUCEAWNHW
KbM 4YepHUsi APOD e MO-roAsiM, OTKOAKOTO KbM
BCcekn Apyr opraH. Caep Kkato Te ce nosuLlat
HaA OMPEAGAEH MPEAEA, KAUPBHCHT Ha VHCYAWUH
OT MNaHKpeaca HamaasiBa, a FAlOKOHeoreHesata u
cekpeunsTa Ha AWNOMPOTENHN C MHOTO HWCKa
MABTHOCT ce yBeAnuaBaT. ETo 3aulo TBbpae Bepo-
STHO € MpU BUCLEPAAHVS TUM Ha 3aTAbCTSABAHE
AEVNCTBNETO Ha CBODOAHWUTE MACTHW  KUCEAVHMN
BbPXY YepHusi ApoO Aa NpeAn3BukBa nepudepHa
XVINEPUHCYANHEMUS, XWUMEPTAUKEMIUSI 1 MOBULLA-
BaHe Ha AVUMOMNPOTENHWTE C MHOTO HWCKA MAbT-
HocT. Te3n Tpu dakTopa nMmar 3HaueHue 3a pas-
BUTMETO Ha 3axapeH Auaber tun 2 n Ha apre-
puockaeposa. Peuentopute 3a rAIOKOKOPTUKOUAW
M aHAPOreHW ca noseye BbB BUCLIEPAAHUTE aAM-
nouUTN, OTKOAKOTO B APYIUTE MACTHU KAETKW.
BucuepanHata mactHa TbKaH Ce HaTpynBa MOA
BAVISIHME Ha KOPTM30AQ MOPAAM CBONCTBOTO MY AQ
nosuLLaBa ekcnpecusita Ha AMNONpPOTeVH Avnasa-
Ta. OT CBOsI CTpaHa TECTOCTEPOHbBT § NoTUCKa U
3aCMABA AMMOAM3aTa upes P-appeHepruunute pe-
uentopu. o 1€31 ABa mMexaHu3ma ToW NpoTUBO-

 EHAOKpUHONOTHA  TOM
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A€CTBa Ha obpa3syBaHETO Ha MasHuHa. llocaepo-
BaT€AHMTE CTbMKW 332 AMArHOCTULMpPAHE U MPeoAo-
rsBaHe Ha PADAM ca npeacraBeHn Ha ur. 1.
3a HEAOCTUra Ha aHAPOTreHW ce CbAW OT
aHaAMHECTUYHITE AQHHK U MO KAVHUYHWTE GeAesn.
B npaktnkata 0OOVKHOBEHO € AOCTaTb4HO Ad Ce
OnpeAeAn HUBOTO Ha ODLLMSI TECTOCTEPOH B Cepy-
Ma. AKO TO He Ce OKaXe OKOAO 11 MOA AOAHaTa
rpaHuL@ Ha Hopmarta, NpenopbyBar Ce HAKOW He-
XOPMOHAAHN CPEACTBA, KakKTo 1 ncmxotepanus. Ta-
KbB DOAEH MOAAEXKM HA CUCTEMHO HabAOAEHMe.
NOrMYHO € Aa Cce NPOTNBOAENCTBA Ha ec-
TeCTBEHATa TEHAEHLMS KbM HaMaAsiBaHE Ha aHA-
pOreHuTe CbC 3aMECTUTEAHOTO UM MNpuAaraHe. To
CAeABa AQ Ce NpenopbyBa, Korato npu onAaksa-
Hua, xapaktepHun 3a PADAM, cepymHOTO HuBO
Ha TectocTepoHa e cyOHopmaaHo. Hepocturbt
Ha aHAPOreHW y CTapeelinTe MbXe € yacTuueH,
CAeAOBATEAHO 1 cybcTutyumsita e HeobXoArMOo
Aa Obae camo vacTnyHa (8). AenHocTra Ha ro-
HaAOTPOMHUTE KAETKM He OnBa Aa ce notucka.
TectocTepoHbT Ma TOASIMO 3HAYeHue He
Camo 3a MOAOBUSI XKMBOT, HO N 3a MHOTO ApPYIvi
$yHKLMN, OT KOWUTO 3aBUCK MbAHOLEHHOTO Cb-
LecTByBaHe. Bb3paxeHusata cpelly npuAaraHeTo
Ha aHAPOreHy Ha Bb3pacTHW Ce OCHOBaBaT Bbp-
Xy OnaceHusiTa OT pa3BUTE Ha YCAOXHEHUS OT
CTpaHa Ha npocrarata M Ha CbPAEYHO-CbAOBATA
cucTema.
lMpean BKAIOUBAHE 1 B XOAA Ha AeYeHN-
€70 C TeCTOCTEPOH CbCTOSAHWMETO Ha npocrarara
TpsiOBa A@ Ce KOHTpOAMpa C MaAnauus u exor-
padus per rectum u upes NpoCAeAsiBaHe Ha ce-
PYMHOTO HUBO Ha CneundpuyHus npocrateH aH-
TireH (PSA), a npu HEOOXOAMMOCT — U C Apyru
cneunaAmsnpann nscaepaanuna (11, 16, 19, 20).
VcraHoBEHO e, ye MnoBevyeto OT MOAOBMHaTa OT
mbxeTe Hap 70 rOAVHW UMaT CyOKAMHUYEH pak
Ha npocrarata (22). foAsma 4act OT NpocTaTHU-
Te KapuMHOMW Ca aHAporeHosasucumu  (22).
[lpyAaraHeTo Ha TECTOCTEPOH He NpPEeAN3BUKBa
nosiBata, HO MOXe AQ CTUMYAMpa pacTexa Ha
CbLLLECTBYBALLL, KAMHUYHO W3SBEH paK Ha Tasu
xAesza (8, 11, 16). Aocera HaAma AaHHW, Bb3 OC-
HOBa Ha KOUTO Aa C€ MpeAMnoAara, 4ye MbKKUTe
MOAOBI XOPMOHU BOASIT AO AODpoOKauecTBeHa
npocratHa xuneptpodus (8, 11). Hopmaanute
crorHocn Ha PSA ca ot 0 A0 4 ng/ml (3). To3u
aHTUreH Cce OTAEAsl OT ENUTEAHUTE KAETKW Ha
npocratara. CAeAOBAaTEAHO KOrato ToW Ce yBeAu-




CumntTomm, HacouBawy Kkbm PADAM
Symptoms of PADAM

’

OnpeAeAsiHe CEPYMHOTO HYBO
Ha TecTocTepoHa
Measurement of serum
testosterone levels

Ha npocratata
Examination
of prostate gland

MoHunxeHo Hopmaaro
Low Normal
M3caeaBaHe HabaoaeHune

MAM NCyxoTepanusi
VAU CYMNTOMATUYHO
AeyeHne
Observation
or psychotherapy
or symptomatic

treatment
MpomeHeHa
Hopmanaxa P .
Changes in the
Normal .
prostatic status
KoHcyatauus
3amecTuTeAHo
C ypoaor
AeveHune ,
Supervision
C TeCTOCTEPOH
and/or
Testosterone
. treatment
supplementation ,
by urologist

Qua. 1. AvarHoctnieH n TepanesTuyeH noaxop npu PADAM
Fig. 1. Diagnostic and therapeutical approach to PADAM
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yaBa B XOAQ Ha AEUEHMETO, AOTUYHO € Aa Ce
npueme, 4Ye BHACSHUAT OTBbH TECTOCTEPOH CTW-
MyAMpa TbKaHTa Ha >Aesata (20). Ha Il Mexay-
HapoAHa paboTHa cpella Mo aHAporeHute npes
1995 r. e op0oDOpeHa npenopbkata Aa He ce npu-
Aara TEeCTOCTEPOH, aKo HMBOTO Ha PSA e Haa
ropHata rpaHuiia Ha Hopmara, W A€YEHWETO C
aHAPOreHU Aa ce npekparsiBa, Korato TO3u no-
kasaten ce nosuwmn ¢ 2,0 ng/ml nan c 0,75
ng/ml Ha roamHa (no 8).

Mo oTHOWeHMe Ha Apyroto onacesue
HSIKOW OT CxBallaHusita Osixa paskorebaHu B
NOCAEAHO Bpeme.

HanctnHa mbxete cTpapar oT CbpAeUHO-
CbAOBM 3a00OASIBaHNSI MHOrO MOBeYe, HO Camo B
CpaBHEHMe C XXEHWTe, KOUTO Ca B PEnpOAYKTMBHA
Bb3pact (8, 9). BapHo e u TOBa, uye Bb3pacTHUTE
MbXe C TaknBa 3a0OASIBaHWS VIMAT O-HUCKW HUBA
Ha TeCTOCTepOHa, OTKOAKOTO 3ApaBUTE UM BPbCT-
HUUM (9). Beye Oe noayepraHo, uye CbyeTaHNETO
OT PUCKOBYK AKTOPW 3a CbPAEUHO-CbAOBUTE 3a00-
ASIBAHVSi, M3BECTHO KaTo CUMHApPOM X, ce pasBuBa
TAABHO Y MbX€ C HWUCKO CEPYMHO HMBO Ha Tec-
TOCTEpOHa. AHAPOTeHUTE Y CTapeeLLnTe MbXe Ha-
MaAsiBaT Aenata Ha BUCLIepaAHaTa MacTHa TbKaH
(8, 14, 22) n noaoDpsBaT UYBCTBUTEAHOCTTA KbM
NHCyArHa (8, 14). AeyeHne C TeCTOCTEpPOH B NpPO-
ABAKEHVE Ha TPU TOAVHW HEe € AOBEAO AO YBEAV-
yaBaHe Ha CAy4auTe C angina pectoris, M1OKapAeH
nHbapKT AM MosbueH yaap (11).

Bbnpekn ue e MaAko BEpOATHO Aa ce
CTUTHE AO  KAVHWUYHO 3Hauymma noAuuuTemus,
NpenopbyBa Ce CUCTEMHO CAEAEHE W B Tasn Ha-
coka (11, 16).

ADCOAIOTHITE NPOTUBONOKA3aHKS 3a Mpu-
AaraHe Ha TeCTOCTEPOH Ca pak Ha npocrarara u
Ha MAEYHUTE O>KAEe3N, KaKTO W1 aAeprmnvyHa CBpPbX-
YyBCTBUTEAHOCT KbM Mpenapatnte Ha XOpmoHa U
nosuwieH xematokput (11, 16). Karto otHocutea-
HU NPOTUBONOKA3AHNS CAEABA Aa C€ MUMAT NpeA-
BUA CbpPAEUYHO-CbAOBA HEAOCTaTbYHOCT U anHoe
no Bpeme Ha CbH (8, 16).

OpaaHute 1 TpaHcAepMaAHuTe npenapa-
TM MOXe OW Lie Ce OKaxaT Hai-NMOAXOAALLM 3a
CyOCTUTYMpaLLl0 A€YeHWe Ha Bb3pacTHU MbXe
(8, 16). ima Beue NOAOXKWUTEAEH ONWUT C nepo-
PaAHUs TecTocTepoH yHAekaHoaT (12). Tbkmo ¢
TO31 ecTep ca MPOBEAEHW YacT OT W3CAEABAHU-
sTa BbpXy OAAronpusTHOTO AENCTBUE Ha aHApO-
reHuTe npy BUCLEPAAHMS TUM Ha 3aTAbCTsIBaHE

3a HamaAsiBaHe Ha pUCKOBUTE (akTopu 3a Cbp-
AedeH nHbapkT 1 3axapeH Anabet (14).

Bbnpekn aocerawnute HabAOAEHUS He
OGuBa AQ ce npenopbyBa MACOBO 3aMeECTUTEAHO-
TO A€YEHME C aHAPOreHW Ha CTapeeLln MbXe,
AOKaTO He ce MOAyyaT AOCTaTbyHO YOeAnTeAHM
pe3yATaT OT CTPOTO KOHTPOAMPAHW, NPOCNeKTUB-
HW NpOYYBAHUS.

B 3akAloueHne He e M3AULWHO AQ ce Ha-
MOMHW, Ye aKO Npu CbOTBETHA HACAEACTBEHA
NPEAPA3NOAOXKEHOCT Ce NMOAAbPXKA 3APABOCAOBEH
HauYMH Ha XWNBOT, CeKCyaAHaTa aKTUBHOCT U Cro-
COOHOCTTa 3a BbB3NPOW3BOACTBO Ce 3anassar y
MbXeTe NPOAbAXKUTEAHO Bpeme. V1 Ha crapu ro-
AVIHV Te moraT Aa u3nuteaT Bbpxy cebe cu Ona-
FOCKAOHHOTO OTHOLLEHVe Ha AdpoAuTa.

N. B. Tbote cb3paBa ,Enerns” ot Mapu-
eHbaA Ha 74 TOAWMHW, CAeA KaTo ce BAODBa
CTPacTHO B KpacuBa ¥ ymHa Aesolika. Hero-
BUSIT CbBPEMEHHUK U NpeAaH CbTPYAHUK Ekep-
MaH NoOTBbpPXAABA: ,A3 BSpBAaX Ha Ta3n MbABA,
3alOTO TS OTrOBapslle HAMbAHO He Camo Ha
lboTeBaTa TeAecHa AbPXEANBOCT, HO U Ha
TBOpYeCKaTa CMAQ Ha HEroBus AyX 1 Ha MAa-
Aexkata OOApOCT Ha cbpueto my” (6). Bai-
MapCKusAT TEHUIN, KOWTO BUHAry ce e CTpemsiA
KbM AYXOBHO ¥ (U3NYECKO CbBbPLUEHCTBO,
ymupa AeBeT FOAMHW No-KbCHO. EkepmaH cno-
A€Asi: ,...a3 OCTaHax uM3ymeH oT OoxecTBeHata
xyboct Ha ToBa TsA0. CUAHW, LLMPOKM W 3a00-
AEHV TbpAM; pbue n Oeapa, NbAHW W AEKO
MYCKYAECTU...1 HVKbAE NO LSAOTO TSAO CAEAQ
OT 3aTAbCTSIBAHE WAM M3MbplUaBsiBaHe n obes-
dopmsBaHe. EANH CbBbpLUeH YOBeK Aexelle B
roAsma Kpacota npep MeHe 1 oyapoBaHWETo,
KOeTo u3nutax OT TOBa, Me Hakapa 3a MOMEHT
Aa 3abpaBs, ue Oe3cMbpTHUAT Ayx Oe Hanyc-
HaA Tasn obsuBka“ (6).

Aa ce npeaoTBpaTM NpPeAOTBPATUMOTO,
Aa ce 3abaBu HeumsbexxHoTo (13) — Tasm ueA us-
rAeXAa cera, npea npara Ha TPETOTO XWASIAOAe-
e, TBbpAE CKpomHa. OT cbpData — cKkbnepHu-
ua, O CAeABanO AQ Ce W3TpbrBaT MnoBeye roau-
HW Ha OTHOCWUTEAHO AODPO 3ApaBe, Ha dusnuec-
KO 1 ncuxuuHo OAaronoAyume, 3a Aa ce 3abasu
BPEMETO, 3a KOETO HapOAbT Ka3Ba ,CTapocT —
HEpPaAOCT”. AeueHMeTo C HeaoCTUrawyTe Ha op-
raHW3mMa XOPMOHN MOXEe Aa CMOMOTHe 3a OCb-
LLLECTBABAHETO Ha TOBA MOXeAaHue.
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Kbcanu ¢popmu nHa Bpogena
HagobpopeunokopoBa xunepnaaszusa -
ChWHOCM, guazHo3a, AeueHue

3. Kamenos, M. OpbGeuoBa*, B. XpucroB, M. AHppeeBa*
KAvHrka no eHpAokpuHoAorsi, MeanumHckn yHusepcutetr — Codus
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Late-onset Congenital Adrenal Hyperplasia
— Nature, Diagnosis, Treatment

Z. Kamenov, M. Orbetzova*, V. Christov, M. Andreeva*
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KbcHute dopmmn Ha HapbbOpeyHokopoBa
xunepnaasus (KHKX) ca Han-yecto cpeliaHoto
aBTO30MHO peLecrBHO 3aboasiBaHe. Yactnunata
27-XMAPOKC/AAQ3HA HEAOCTaTbYyHOCT € NpuyrHa
3a no-roasimata yact ot KHKX, Ho aedektute Ha
11B-xmapokcrAazatra u 3B-xuapokcnuctepoua Ae-
XMAPOreHasara morar Cbllo Aa AOBEAAT AO TOBa
HapylueHune. Teau dopmn ce xapakrepusupar c
N3KAOUMTEAEH noAumopdusbm  (Bapuauum  BbB
Bb3pacTTa Ha u3sBa Ha 3aboaAsiBaHeTO, cTeneHTa
Ha XunepaHApOreHysiTa 1 xapakrepa Ha aHoma-
AUTE B MEHCTPYaAHWUs UMKbA). Yectotata um
Npu XXeHN C KAMHWYHU OeAe3n Ha xunepaHApo-
reHus Bapupa oT 1 A0 35%. [MoHacTosilem 06-
LLOMPUET U EANHCTBEH AMArHOCTUYEH KpUTEpUii
3a KHKX ¢ aedpuumnt Ha 21-xmppokcraasa ca Hu-
Bata Ha 17-XUAPOKCK NPOrectepoHa CAeA CTUMy-
Aauus ¢ Obp3oaencrealy AKTX. HLA-tnusmpa-
HETO 11 HAaCOYEHOTO FEHETUYHO W3CAEABAHE MOA-
nomarar AuarHosata. 3a ocTaHaaunte AedekTu

Late-onset adrenal hyperplasia (LOAH) is
the most common autosomal recessive disorder
in the human. Partial 21-hydroxylase deficiency
accounts for the vast majority of LOAH, but
deficiencies in 11B-hydroxylase and 3B-hydro-
xysteroid dehydrogenase may also result in the
disorder. These forms exhibit a great polymor-
phism in their clinical expression (variation in
age at appearance and in degree of hyperan-
drogenism, and an association with abnormali-
ties of the menstrual cycle). The incidence
among women with clinical signs of hyperan-
drogenism varies from 1% to 35%. At present
the only standard diagnostic criterion for LOAH
with 21-hydroxylase deficiency is the level of
17-hydroxy progesterone after acute ACTH-sti-
mulation. HLA-typing and purposeful genetic
analysis advance the diagnosis. There is not any
generally accepted approach for the diagnosis of
the other two deffects. The correct diagnose of
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HAMA TOYHO YCTAaHOBEHW AWATHOCTUYHU MOAXO-
An. TpaBuaHoto AmarHoctnumparde Ha KHKX
OKasBa BAMSHME Ha TepaneBTUYHUS MNOAXOA W
NPOCAEAsIBAHE Ha nauvieHTuTe.

LOAH determines the therapeutical measures
and follow-up of the patients.

KAKOYHOBUN AYMW: xunepaHpporexus,
BpoAeHa HaaDObOpeuHokopoBa  Xxunepnaasus,
KbCHI dopmn Ha HapObOpeuHokopoBa xunep-
naasusa, AKTX-tect

KEY WORDS: hyperandrogenism, con-
genital adrenal hyperplasia, late-onset adrenal
hyperplasia, ACTH-test.

BpoaeHata HapGbOpeuHokopoBa Xxunepn-
Aasns (BHKX) ce AbAKM Ha eH3umHW aAedekTy,
BOAGLLY AO HapylleHa BuocuHTesa Ha KopTu3o-
A2 1/VAV aAAOCTEpOHA 11 MOBULLIEHA aHAPOreHHa
npoaykuus. Toea e cepros3Ho 3aboasiBaHe, yHa-
CAEASIBALLIO CE€ aBTO30MHO-PELECHBHO C NpeHa-
TAAHO Hayaro. KAnHMYHATa KapTuHa Ha Lectre
mna BHKX e Aobpe nosHata n 3aBucm ot msic-
TOTO U CTEeNeHTa Ha U35Ba Ha eH3UMHNS AedekT
(¢ur. 7). OcseH kAacuuecknTe BapuaHTu ca onu-
CaHV 1 TaKMBa C KbCHO Hayaro Ha u3sBa (late-
onset adrenal hyperplasia — LOAH), HapuuaHu
OlLE  YaCTUYHW, HEKAACMYeCKu, —aTeHiovpaHu,
nocrnybepreTHn MAM NpUAOONTU GOpMU Ha HaA-
HvOpeyHokopoBa xunepnaasus. Hue npuemame
TepmuHa KbCHa dopma Ha HapGbOpeuHokoposa
xunepnaasus (KHKX). Tesau ¢opmu ce xapakrepu-
31paT ¢ M3KAIoUYNTeAeH noAumopdusbm (Bapuaumn
BbB Bb3paCiTa Ha u3siBa Ha 3aboAsiBaHETO, CTe-
neHTa Ha XunepaHAporeHusita v Xapakrepa Ha
aHOMaAUUTE B MEHCTPYaAHUsi  UMKbA)  (27).
21-XMApPOKCMAA3HaTa HEAOCTaTbYHOCT € npuunHa
3a no-roasmata yact ot KHKX, Ho aedektute Ha
11B-xmuapokcnaazata - 3B-xnapokcucTepona Ae-
XVApOreHasata morar CblOo AQ AOBEAAT AO TOBa
HapyLUeHve.

KbCHA (DOPMA

HA HAABbBPEHHOKOPOBA
XUMEPTMAA3NA, AbAXKALLIA CE
HA 21-XUAPOKCUAA3HA
HEAOCTATBYHOCT - KHKX(21)

3a nbpBY NbT Nepu- WA noctnybepretHa
n3siBa Ha XUNepaHAPOreHusi, AbAXALLA Ce Ha
21-XMAPOKCMAA3Ha HEAOCTATbYHOCT, € onucaHa
ot Jayle et al. npe3 1958 r. (22). OtroraBa B Au-
Tepatypata ce HaTpynsaT BCe NOBeYE AAHHW, ye
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peAvla >XeHu, MbpBOHAYAAHO AMArHOCTULLMPAHU
Karo TakMBa CbC CMHAPOMA Ha MOAUKMCTO3HUTE
anynnun (PCOS) nan Apyro xunepaHAporeHusm-
pawo 3aboAsiBaHe, BCbLLHOCT Ca HOCUTEAKU Ha
NOCOYEHOTO TFEHETUYHO HapyLUeHve.

Yecrotata Ha 3aboAsiBaHETO e pasAnyHa
CNOpeA  pasAMYHUTE MPOYYBAHUS MNPU XKEHU C
Xnp3yTnbm u/mAan Apyrn beaesn Ha BupuAK3a-
uMst 1M Bapupa B LWWPOKKM rpaHuuu. Taka npw
XKEHU C XMp3yTU3bM, M3SBEH CAeA nosiBaTa Ha
meHapxe, Motta et al. AnarHoctuumpar KHKX(21)
B 1,1% ot 88 (35), Kutten B 6% ot 400 (27),
Sandararaman B8 8,6% ot 58 (42), Arnaout et al.
B 37% ot 65 uscaeasanu (1). ABTopute Ha noc-
AEAHOTO Npoy4BaHe ODSICHsIBAT Ta3n Hal-BUCOKa
B AuTepatypara yectora Ha KHKX(21) cbc curhm-
PUKaHTHO NoBMLLIEHATa 4YecToTa Ha KPbBHOPOA-
cTBeHn Opakose ot | u Il cteneH B nonyaauws-
Ta XeHu C AedekT B CTeporaoreHesara B Cpas-
HeHne c obuiata nonyaaums. o cblins HaunH
ce obsicHsiBa 1 BUcoKata vectota Ha BHKX ¢ ae-
PuunT Ha 21-xMApOKCHAA3aTa (BKAIOUNTEAHO He-
Kanacuyeckute dopmu) npu 85,7% ot 273 us-
cAeABaHy naupeHtn B Typumst (23).

[pn Aeua ¢ npexaeBpemeHHO nybapxe
e HamepeHa yectotra Ha KHKX(21) B 7% ot 55
(21) n B 20% ot 30 n3creaBaHu (34). TMpu mo-
muyeta c nepunybepreTHa BUPKAM3ALWS 4YecTO-
TaTa Ha 3aboasBaHeTo Bapupa ot 12% 8 Vcna-
Hust (45) A0 24,1% B [Moawa (7).

BbamoxHO e uectotata Ha reHa 3a 21-
XVAPOKCUAA3eH AepULMT Aa Bapupa LUMPOKO B
Pa3AMYHUTE  E€THUYECKM NOMyAaLun, KOeTo Aa
00SICHM 1 pasAMumnsTa B AQHHWTE.

OcBeH TOBa cxemuTe Ha OTAEAHUTE MNpo-
YUBaHWS, HaUMHBT Ha MOADOp Ha naumeHTuTe
CMOpeA CTeneHTa Ha BUPUAM3ALWMS, KaKTO W Kpu-
TEPUNTE 3a AMArHO3a HeBWHaru CbBMaAaT.
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Quz. 1. Cxema Ha crepompHata buocuntesa B HapbbOpeuute 1 roHaaute
Fig. 1. A diagram of the steroid byosinthetic pathways in the adrenal glands and gonads

B Hawara cTpaHa Hsama nNpoBeAeHu no-
malabHM NpoyyBaHMs 3a yCTaHOBsiBaHe YecToTa-
Ta Ha KHKX(21).

Kahnuna kxaptuna. KavHnunute ¢opmu,
onucaHn pocera, Umar eaHa obula uyepra — Xxu-
nepaHAPOreHnsTa, 4maTo TeXecT U Bb3pacT Ha
n3sBa 3HauuteAHo Bapupat (16) (dur. 2). [lpes
AETCTBOTO (A0 7—8-roAMLIHA Bb3PaCT) KAVHWMYHa-
Ta KapTHa ce BAaaee oT pseudo pubertas prae-
COX: YCKOpsIBaHe Temna Ha pacTexX U KOCTHO
Cb3psiBaHe, YecTo MnpexAeBpemeHHo nybapxe
(OKOAO 3—4-roAMLLIHA Bb3PACT), NMOHAKOra pasAny-
Ha No creneH Xxuneprpodus Ha KAUTOpa, MOBW-
LIEHO OKOCMSIBaHe U NO-PSAKO aKHe Npu MOMU-
yetara, a Npu Momyerata — NO-yrOAEMeH 3a Bb3-
pactta YAeH 1 Mo-n3paseHo AULEBO U TEAECHO
okocmsiBaHe. B AudepeHumarHo  AnarHocTnueH
nAaH TpsibBa Aa Ce M3KAIOUM NPEXAEBPEMEHHO
VAMONATUYHO aHAPEHapXe WA BUPWAM3MpALLL Ty-

MOp (aApeHaAeH, OBapuaAeH, TeCTUKyAapeH).
Yactnurusat aednumt Ha 271-XMAPOKCUAQ-
3aTa MOXe A2 He Ce M35BU A0 NEeproAa Ha tOHO-
wecrBoto (napa- wAm noctnybeprert). Texectra
Ha XUNepaHAPOreHnsTa € pasAnyHa: Xup3yTu3bm,
aKHe, MEHCTpyaAHW HapyLUeHusi, No-psiAKO  Xi-
neptpodus Ha kantopa. B 3psina Bb3pacT e Ha-
AVILE  XMP3YTU3bM CbC VAW 0Oe3 HapylleHus B
MEHCTPYaAHUS LMKbA, aHOBYAQLMS, CTepuAMTET
VAW NOBTapsilLyl ce CMOHTaHHK aboptu. Cumnro-
MUTe B IOHOLLIECKA W 3psiAa Bb3pacT He ca crie-
UMPUUHM 1 3aTPYAHSIBAT  OTAMPEpPEHLMPAHeTo
Havi-Beye o1 PCOS v nanonatuyHus Xmp3ytusbm
(11, 27). Dewailly npaBn onut aAa pasaean xe-
Hute ¢ KHKX(21) Ha 3 kanHWuYHKM derotuna (12):
1. Mogober Ha PCOS (xupsymusbm, meHcm-
PyaAHU HapyweHus no muna oAuzo-ameropes). Cun-
Ta Ce, Ye TOBA € HAN-YeCTUST KAVHWYEH BapUaHT
—oT 21% (27) Ao 50% (12) BCpea nauneHTKy-
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Quz 2. CxematniHO NpeACTaBsHe Ha

Te@ C KAMHWYHA cumntomatuka. Hskow astopu
(32) Hamupar HecboTBETHa CeKpeuusi Ha roHa-
AOTPOMUHNUTE  NPW  KeHU C  TakbB (eHoTnn,
T. €. NoBuLleHO cboTHowweHne AX/DCX, koeTo
Ce cuuTa 3a eAMH OT DuoxumunyHute Geaesn Ha
PCOS. TNocaeaHoTo 0bGave e psiAko cnopea Apy-
M, HE3aBUCHMO OT HMBaTa Ha aHAPOreHuTe, Ko-
UTO Ca CXOAHW C Te3n Ha naumeHtkute ¢ PCOS,
a OCBEH TOBA HeBMHarM ce HabAlOAABAT yBeAW-
Y4eHu 1/MAM NOAMKMCTO3HM sinuyHuum (13). Taka
Te31 AAHHW OMnpoBeprasar Te3aTa, Ye XPOHWYHa-
Ta HaaDbOpeuHa aHApOreHHa CBPBXMPOAYKLYS
BOAVW AO HeCbOTBETHA CEeKpELMs Ha FOHAAOTPO-
e 1 PCOS npu Bcnyku kenn ¢ HapObOpeu-
Ha EeH3MMHAa HEeAOCTaTbYHOCT C KbCHO HauyaAo
(32).

2. VIzoAupar xupsymusbm 6e3 meHcmpyarHu
HapyweHus. Hskon ot xeHute ¢ TO31 deHoTnn
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lOHowecTBO
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3psiaa Bb3pact
Adult age

KAMHUYHVISE TOAMMOPM3bM Ny 21-XxvApOKCIAaseH eyt
Fig. 2. A diagrammatic representation of the clinical polymorphism in 21-hydroxylase deficiency

VMaT CbXpaHeHa OByAALMs HE3aBUCUMO OT NOBU-
WEeHNTEe aHAPOTeHHN HMBa 1 moraT Aa 3abpeme-
HesiT. [1o BCe oulle HeU3SCHEHU NPUYUHK Te3w
OpemMeHHOCTV 4ecTo 3aBbpLUBaT CbC CMOHTaHEH
abopt npes nbpsus Tpumectbp (18).

3. Kpunmozennu opmu — 6e3 BesikakBu kau-
HUYHU NpU3HayU Ha xunepawgpozenus u be3 npobae-
MU N0 OMHoweHue Ha ¢epmurumema. To3n ¢peHo-
TN € onucaH 3a nbpsu NbT oT Levine et al. (30)
Npn POACTBEHMUM Ha MNaUMeHTN C KAacuyecka
21-XAPOKCUAA3HA HEAOCTATbYUHOCT. MHOro Apy-
M1 3acerHati AMUA ca AMarHOCTULMPAHN YPE3 Cb-
s noAxop (27). B peaunua cayudan 1o3m deHo-
TMN Cce OTKpMBa CAYYaliHO U npu Anua Ges ¢a-
MnAHa obpemeneHoct ¢ BHKX. Ot apyra crpa-
Ha, HuBata Ha 17-OH nporecrepoHa (17-OH-I1)
W aHApOreHuTe Npu nauueHTuTe C KPUNTOreHHU
GopmMI ca CXOAHM C Te3n Npu nauneHTuTe c
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KAMHWYHA CUMNTOMaTKa. ToBa HeCbOTBETCTBUE
MEXAY KAUHWYHUS N OUOAOTUYHUS deHoTUN He
e m3sicHeHo. Moxe Aa ce 0DSiCHM C HamareHa
UYBCTBUTEAHOCT KbM aHaporenute (11, 25, 27).
Mpu naupentn ¢ KHKX(21) Hakon aBTopn Hamm-
paT HamMaAeHVEe Ha peLenTopuTe Ha AUXMAPOTEC-
TOCTEpOHa B KOXHU ¢rnbpobaactu (29), a Apyru
— HWUCKM HMBA Ha 50-peAaykTasata B Koxara (27).

Kakto npn kaacnyeckara BHKX, Ttaka u
npu KHKX e AOrMuHO TbpCeHEeTO Ha CTPYKTypHU
aHoOMaAMy Ha HaabObOpeuHute xaesn. Taka npw
MarHnTo-pe3oHaHCcHa Tomorpapus 1 KOMMIOTbp-
TOMOrpadCKO  U3CAeABaHe Ha HapDbOpeyHuTe
xne3m B 40% ot cayyante Ha KHKX ca Hame-
PEHV NaTOAOTUYHW NPOMEHU — ABYCTpaHHa Au-
¢ysHa xunepnaasus (20%), eAHOCTpaHHa ANdys3-
Ha xunepnaasus (13,3%) WAM V30AMPaH HOAYA
(6,7%) (5). DakTbT, ye He BCUYKK MALUMEHTN C
KAVHWYHO M35iBEHO 3aboAsiBaHe nokaspaT aHOMa-
AVIN U HEBUHArn CTaBa sICHO AQAU OTAEAHUTE HO-
AYAV MMAT OTHOLLIEHNE KbM OCHOBHOTO 3a00As-
BaHe, BOAVM AO V3BOAQ, Y€ HaxOAKaTa OT U300-
pasnuTeAHUTe METOAM Ha HapabbOpeuuTe He moxe
AQ CAYXU KaTo MOTBbpXAABaLL, KpUTEPUI 3a AMa-
rHosara.

Manko npoyusaHusi nma otHocHo KHKX
npu mbxerte. Augarten et al. otkpusat 3aboasiBa-
HETO MpPYU MbX C BTOPUYEH CTEPUAUTET, YUSTO Ab-
weps e ¢ AokasaHa KHKX. Crepuautetst i BCvu-
KN APYTV YCTAaHOBEHU XOPMOHAAHU HapyLIeHs
ce TMOBAMSIBAT YCMNELHO OT KOPTUKOCTEPOUAHO
AeveHve. [lpuema ce, ye CBPbXMPOAyKUMsTA Ha
AAPEHAAHU AHAPOTEHN NOTUCKA TOHAAOTPONMHO-
BaTa ceKkpeuus, KOeTO BOAW AO AMNCa Ha TecCTu-
KyAQpHO Cb3psiBaHe W CrnepmaroreHesa. ABTopute
cunTat, Ye TAIOKOKOPTUKOMAHOTO AedeHue € WH-
AMLMPAHO B T€31 CAyyan 1 npenopbysar 3aboas-
BAaHETO AAa Ce TbpCU BUHATMK NPU HaAnume Ha
MbXKU CTEPUAUTET OT HEU3ACHEH MPOU3X0A (2).

AmarHoctuunn kputepun. OTaasHa e yc-
TAHOBEHO, Ye Npu BCUYKN AedeKT! Ha CTeponA-
HaTa OuoCuHTE3a e HaAuue HaTpynsaHe Ha Cre-
POVAUTE, HAaMNPALLN Ce MPEeAU EH3UMHUSI OAOK.
Mpu kAacuyeckute bopmn Ha 271-XMAPOKCUAA3HA
HEAOCTATbYHOCT € XapakTepPHO CHUAHOTO MOBMLLIA-
BaHe Ha 0asaAHWTe nNAasmeHu HuBa Ha 17-
OH-I1, koeTo ce cunta 3a AMArHOCTUYEH Map-
kep. OcBeH TOBa Ca MNOBULLUEHWN B €AHaKBa CTe-
NEeH 1 HKBaTa Ha NpOrecTepoHa W aHApOreHuTe
OT HapDbOpeueH npousxoA. lNpu Hekaacuyecku-

Te GOPMUN EH3NMHUST DAOK He e TOAKOBa TeXbK
M HaTpynBaHeTO Ha CTepPOUAHMTE MapKepu Ha
Broka e no-caabo.

Mpu KHKX(21) ©GasaaHute HuBa Ha 17-
OH-I1 wwnpoko Bapupar npu eAnH 1 Cbln UH-
AVBUA B 3aBUCMMOCT OT Yaca Ha W3CAeABaHe,
cTpeca npy B3emaHe Ha npobute, ¢asara Ha
MeHCTpyaAHus UMKbA. CbliecTByBa M LMPKaAEH
putbm Ha 17-OH-T1, nopobeH Ha TO31 Ha Kop-
TU30Aa, C M3PA3€HO CMapaHe Ha HUBOTO My KbM
Kpasi Ha AeHs (12).

3atoBa e npueTo DaszaAHWTE M3CAeABaHNS,
pecneKkTMBHO TeCTOBE, Aa Ce MNpoBexAar B 8
yaca CYTpUHTA, CAE€A HOLIHO TAaAyBaHe, npes
paHHata MAM CpeAHata (OAMKyAMHOBa ¢asa Ha
MEHCTPYaAHNs LMKbA (3a n30sreaHe Ha daALuu-
BO MOAOXWTEAHWUTE pEe3yATaTh, AbAXKALLM Ce Ha
HapacTBallata npoAykums Ha 17-OH-T1 ot cor-
pus luteum). MNpu xeHn ¢ ameHopes, Korato u3-
caepBaHeto Ha 17-OH-T1 ce nposexaa 6e3 Bpb3-
Ka C UWKbAQ, € HEeODXOANMO Aa Ce OnpeAeAs
napaAeAHO 11 HMBOTO Ha MporecTepoHa u pesyA-
TaTUTe Aa Ce VHTepnpetnpar camo npu nporec-
TepoHoBn Huea nop 8 nmol/l (2,5 ng/ml).
B npotuBeH cayuaii moraT Aa ce rnoayvat aa-
LWMBO MOAOXKWUTEAHW pe3yATatn  3a  17-OH-T1
BCAEACTBME KOHBEPCHUsi OT MporectepoH (3).

Mpu Te3n ycAoBusi ropHata rpaHuua Ha
HopmaAHute Husa Ha 17-OH-T1 cnopea pasany-
HUTe asTopu e mexay 6 u 10 nmol/l (2-3,3
ng/ml). basaaHute HuBa obaue He ca nporHoc-
TUYHM 32 OTTOBOpa Ha CTUMyAaUVs U He morar
AQ CAy>KaT 3a NOCTaBsSiHE Ha TOYHa AuarHosa. VIH-
AMKauuute 3a nposexaaHe Ha Tect ¢ AKTX ca
0bekT Ha AMcKycus B AuTepatyparta. [lpu Husa
Haa 30 nmol/l (10 ng/ml) noseueto asTOpU
npuemar amnarHosara KHKX(21) 3a curypHa. Cno-
pea Dewailly et al. tasu rpanuua e 15,15 nmol/I
(5 ng/ml) (12). Ako GasaanusT 17-OH-IT e nop
6 nmol/l (2 ng/ml), AnarHosara ce wu3kAlo4Ba W
TectbT ¢ AKTX He e onpaBpaH. BkAouBaHeTto Ha
tecta ¢ AKTX Kato pymmMHHO u3CAeABaHe npu
XVp3yTn3bm U/mAn Apyrv beaesn Ha xunepam-
AporeHisi € abCOAIOTHO HeoOXOAMMO npu Hasaa-
HY HuBa Ha 17-OH-T Hap 6 (10) nmol/l (apan-
TPaHW CNopeA HOPMUTE Ha CbOTBETHWTE Aabo-
partopun).

Mo To3n HauuH Le ce oTandepeHuypar
haALLMBO NOAOXKNTEAHUTE PE3YATATW NPU KEHN C
PCOS, npy KouTo € HaAMue eKcuecrBHa oBapui-
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aAHa npoaykums Ha 17-OH-1. Morar aa ocra-
HaT MHOro MaAko cAydvan Ha KHKX(21), npu ko-
uto OasaaHata npoAykums Ha 17-OH-T1 e noa 6
nmol/l, Ho npwu Tax cneunduuHo AeyeHne He OGu
BuAo HEODXOANMO U TOBa € €AMH pasyMeH KOM-
NPOMUC MEXAY WKOHOMUYECKN U MEAVLMHCKYN
cbobpaxenus (25).

HamepeHno e, ye okono 20% ot xune-
paHApOreHnsnpaHuTe keHu ¢ 6a3aAHn CTOMHOC-
™ Ha 17-OH-I Haa 6 nmol/l otroBapsT Ha kpui-
Tepuute 3a KHKX(21) caep nposexaaHe Ha CTu-
MyAaumoHHus Ttect (5). B octaHaaute cayyan
ymepeHoto nosuweHne Ha 17-OH-T1 moxe aa
Obae 0DsiCHEHO C oOBapuaAHaTa MPOAYKUMS Ha
TO311 CTeponA, KakBaTo ce HabAlopaBa B AyTeaA-
HaTa ¢daza Ha EAVH OBYAATOPEH LMKbA WAV Npu
PCOS.

Vintepnpetaumsta  Ha  CTUMyAQLMOHHUS
Tect ce Oa3upa cnopep OOALLMHCTBOTO aBTOPY
(3, 5, 12, 16, 27) Bbpxy otroBopa Ha 17-OH-I1
Ha 30-ata nAn 60-aTa MUHYTa CA€A BEeHO3HO 0Oo-
AyC nHxektupaHe Ha 0,25 mg cuHtetuden AKTX
(1-24) (Cortrosyn, Organon; Synacthen, Nov-
artis). Tpabsa Aa ce oTDeAexy, ye OTrOBOPLT €
€AVIH 1 CblLLY HE3aBUCKMO OT W3MOA3BaHaTa A03a
- 0,1, 0,25 nan 1 mg (5). TpuraraHeTo Ha Aek-
cameTasoH BeyepTra NpeAn Tecta, NnpeaaaraHo of
HAKOW aBTOPW 3a EAVMUHUPAHE BAUSIHWETO Ha
CTpeca, He MPOMEHSl MAKCUMaAHWS OTrOBOP Ha
cTUmMyAaums (41), HO moxe Aa NnoBAusie DasaAHU-
Te HuBa Ha 17-OH-I1, koeto Aa komnpomeTupa
nHTEpnpeTauusTa 1 AQ AOBeAe A0 (aALLMBO He-
ratusHu pesyatatu (5).

NoHacTosiLem obLionpuer v eANHCTBEH
AvarHocTnyeH Kputepui 3a KHKX(21) ca nukosu
HuBa Ha 17-OH-IT Ha 30-ata wAn 60-ata muHyTa
cAepA  cTimyAaumst ¢ Obp3oaenicteauy, AKTX  Haa
30-36,3nmol/I (10-12 ng/ml), koeto e noHe 3 nb-
TM HaA ropHara rpaHuua Ha Hopmara (5, 16, 21).

[Mpn  AmnarHoctnumpane Ha KHKX(21) e
BaXHO Aa Ce€ M3KAKOYAT XeTepo3nrotute no OTHO-
weHne Ha 21-XMAPOKCUAA3ZHUS AepUUUT, KOUTO
HAMAT KAWHWYHA u3siBa Ha 3aboasiBaHeTo. TpsiO-
Ba AQ Ce OMNPEAEAST TOpHUTE TpaHWLW 3a HOp-
ManeH otroBop Ha 17-OH-I1 kbm cTumyaauys
(3ApaBn) 1 AOAHUTE TrpaHWLW 3a HOCWUTEACTBO Ha
AedexTa (xeTepo3uroti). MaKCHMaAHKSIT Hopma-
AeH otroBop Ha 17-OH-I1 Bapupa ot 6 A0 15,6
nmol/I (15), cnopea Forest et al. — 10 nmol/I
(16). lNpuema ce, ye npu NMK Ha OTroBOpa Ha

17-OH-IT ot 10 A0 30 nmol/l ce kacae Han-Be-
POATHO 3a XETEepPO3NTOTH.

M3uncasBaHeTo Ha pasmepa Ha NpomsiHa
Ha 17-OH-T1 caep ctumyaaums (A17-OH-T1), kak-
TO ¥ CTeneHTa Ha HapacTBaHe Ha nporectepoHa
n 17-OH-IT He AaBaT AOMBAHUTEAHU NPEAUMCT-
Ba 3a NOCTaBsHE Ha npaBWAHaTa AmarHosa (3).
OcBeH TOBa HsiMa M3paboTeHn Kputepun 3a pas-
Mepa Ha Te3nm MPOU3BOAHU  BEAUYVHW  Npu
KHKX(21).

HuBata Ha octaHaAuTe aHAporeHn Bapu-
paT n He Morar Aa CAyXaT 3a AWArHOCTUYEH Kpu-
tepui. Taka AXEA-C, Bbnpekn ue ce cunta 3a
mapkep Ha HapObOpeuHoKOpoBa XxunepaHapore-
HUA, Hav-yecto e HopmareH npu KHKX(21) (12,
27), a NOBULLUEHMETO My HeBWHaru O3HauyaBa Ha-
pyweHa HapbbOpeuHa crepouporeHesa (43), Tbi
Kato ce cpewa u npu PCOS (3, 12, 27). bazaa-
HUSAT TECTOCTEPOH € AEKO AO YMEpPEHO MOBHLLEH
W He Ce pasAMyaBa OT TO3M MPU XEeHW C oBapu-
aAHa xunepaHaporeHus (3, 27). Bovnpekn ye unp-
KyAMpawmst A4-aHAPOCTEHAMOH € OOUKHOBEHO
no-sucok npu KHKX(21) B cpasHenne c PCOS,
NPUNOKPUBAHETO Ha HMBaTa My Mpu Te3n ABe 3a-
BoAsiBaHNS € NpeKaAeHO TOASMO, 3a Aa Obae 13-
NOA3BaH KaTo AMarHoctuyeH mapkep (12).

3a pasamka ot naumertute ¢ BHKX uup-
Kyanpaumte Hua Ha AKTX 1 oTroBopbT My Kbm
CRH ca obukHoseHo HopmaaHu. [Matomopdono-
TMYHUTE NPOMEHN Ha HaADbOpeuHuTe KAe3u
obaye npu okoao 1/3 OT 3acerHatute npeano-
Aara epHa xpoHudHo nosuiieHa AKTX cekpeuus.
Hsikon nauymentn ¢ KHKX(21) morat pa nokaxar
AEKO HaMaAeH OTroBOP Ha KOPTM30Aa Npw Kpar-
KOTparHa WA MNPOABAKUTEAHA CTUMYAALWsi C
AKTX (1-24) (5). HamepeHo e, ye npu Aeua c
KHKX(21) e HaAanue HamareHa HoulHa, ©e3 npo-
MsiHa B TOTaAHaTa 24-yacoBa KOPTM30AOBa Cek-
peuns (17).

MuHepaakopTukonaHata  GyHKUMs  npu
KHKX(21) He e 3acerHata — He CbLLeCTByBaT KbC-
HU Ppopmun Ha 2T-XMAPOKCMAA3HA HEAOCTATbYHOCT
cbe 3aryba Ha coA. Hatpuesust GanaHc e ypas-
HOBECEH OT KOMMEHCATOPEeH XWUNepaAAOCTEPOHU-
3pM (no nbTs Ha PAAC), konTo BoAM A0 OAOKU-
paHe Ha HaTpuypeTuuHus edekT Ha nporecrepo-
Ha, 17-OH-T1 n Ha BeposATHO ApYyru, olle Heuns-
BECTHW CTEPOMAN, TMPOAYLVPAHN B W3AULLIBK B
pEe3yATaT Ha eH3umHus OAoK (26).

B 3akaoueHne, nocraBsHeTo Ha TouHa
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AMarHo3a Bb3 OCHOBa Ha otroBopa Ha 17-OH-l1
npv Tect ¢ Obp3oaencTealy AKTX e Heobxoan-
MO npepsup caepHoto (5, 12, 16, 27, 35):

1. Xup3sytnambT, Abaxaul, ce Ha KHKX, e
HEepPasANYMM OT XWUp3YTU3Ma, CBbp3aH C Apyra
npuuvHa.

2. HaAvue e OTHOCWUTEAHO BMCOKa 4ecTo-
Ta Ha KHKX.

3. baszaAHnTe nAasmeHn HuBaA Ha XOpPMO-
HUTE He Ca BUHarM NPEeAMKTMBHU 3a OTrOBOPa
kbm AKTX.

4. T[lpaBNAHOTO  AMArHOCTMLMPaHe Ha
KHKX oka3Ba BAMSIHWE Ha TepaneBTUYHWS MOA-
XOA W MPOCAEASIBAHETO Ha NalyieHTuTe.

5. [lMaumeHtnte C TOBa HapylweHne ca
PUCKOBM 3a U3sIBA Ha KOPTU30AOBA HEAOCTaTby-
HOCT MO Bpeme Ha CTpec.

lfeneTnunn dakropu. 271-xmapokcuaasHa-
Ta aKTMBHOCT ce meannpa ot P450c21 — mukpo-
30MaAeH umToXpom Pg50 eH3um. AokycbT 3a
reHa, Koawpaul 271-XMApOKCMAasata, ce Hamupa
BbPXY KbCOTO pamMoO Ha 6-aTa XpOMO30Ma, B TsiC-
Ha DAM30OCT C ABaTa reHa, KOAMpaLLy YeTBbpTus
KOMNOHEHT Ha komnaemeHTa, C4A n C4B, mex-
Ay Aokycute HLA-B v HLA-DR. lNpn AHK-aHa-
A3 Ha Ta3n 30Ha Ca OTKpPWUTU ABa 2T1-XMAPOKCH-
Aa3HK reHa, HaummeHoBaHun CYP21A u CYP21B
(33). I aBata reHa cvabpxat 10 ek3oHa U 9 uH-
TPOHa U Ca WAEHTUYHU B 98% nO OTHOLLeHue
Ha HYKAEOTMAHATa CU MNOCAEAOBATEAHOCT.

CYP21B rewbT e aktuBeH (dyHKUMOHa-
AeH), pokato CYP21A reHbT e HedyHKLMOHAAEH
,NICEBAOTEH", NOAyYEH B pe3yATaT Ha pasHOO0D-
PasHV HYKACOTUAHV WHCEPLWKN, AEAeLnn 1 Tou-
KOBM MyTauuu, NOpaau KOeTO He MOXe Aa KO-
Avpa dyHkUMOHMpaLa 21-xuapokcnaasza. Obuk-
HoBeHO cboTHoweHneto CYP21A:CYP21B e 1:1.
Mpu 87% o1 cayyante Ha KHKX(21) e Hamepe-
HO aOHOPMHO CbOTHOLLEHVE, MPEANOAAraLLo
CYP21A renHa aynavkaums, CYP21B reHHa ae-
Aeumsi  vuAn  KoHsepcusi Ha CYP21B rewa B
CYP21A (48). CAepa0BaTE@AHO TE€HHOTO CbOTHOLLE-
HWE MOXE AAQ CAYXMW KaTO MOA€3eH AMarHoCTu-
YeH Mapkep npu BUCOKOPUCKOBA MNOMyAaLs.

Mpu renwetnuen awaam3 cbc  Southern
blott TexHuka obave B GOALWMHCTBOTO Npoy4Ba-
Hust (16, 33) okoAo 75% ot XpoMo3omute He
nokassar aHomaamn Ha CYP21B rena. Pesyatatu-
TE couvar, ye Aes3nnTe, OTTOBOPHM 3a M3siBa Ha 3a-
DoAsiBaHETO B Te3n CAyyawn, Ca TOYKOBW MyTaLuu,

HEAOAOBVMM C TOpHaTa METOAMKA. YCbBbpLUEHC-
TBAHETO Ha TeXHWKaTa Ha amnAandukauus Ha
AHK upe3 noAanmepasHa BepukHa —peakuus
YAECHSIBA U3SICHABAHETO HA PA3AUYHUTE TeHeTuY-
HW HapyLUeHus, BOAELUY AO PasAUYHa Mo CTeneH
271-xMApOKCMAA3HA HEAOCTaTbYyHOCT. Aocera ca
otkputn 10 mytauum Ha reHa CYP21B (¢pur. 3).

Hskon mytaumm, Bopewin AO ,o0psizBaHe”
Ha npotenHa (Aereunss Ha 8 undrta Oasm c
NPEXAEBPEMEHHO CNUpaHe Ha pas3yutaHeTo, no-
sBa Ha CTonupall, KOAOH, 3amecTBaHe Ha Herno-
ASpHN amuHokuceAnHn (AK) ¢ aAkaAHu nAn Ku-
CeAVHHN TakumBa), ca cBbp3aHn ¢ BHKX cbc 3a-
ryba Ha coA. Apyrv myTauum, u3passiBaly ce
CbC 3amecTBaHe Ha AK OT pasAnyHu KAacose (ap-
TMHUH C TpUNTodaH W W30AEBLYMH C acnaprvi),
BOAST AO TMPOU3BOACTBO Ha NPOTENH C MHOTO
HMCKa aKTMBHOCT 1 ca oTroBopHu 3a BHKX ¢
npocra BupuAnsaums. [lbpsata onucaHa MmyTa-
ums, cneunduuHa 3a KHKX(21), e HamepeHa npu
eBpen auikeHasn c xanaotun B14, DR1 n e ro-
KaAMsupaHa BbpXy €K30H 7, KOAOH 281, koeTto
BOAVM AO 3amMecCTBaHe Ha BaAMHa C AeBUMH (46).
MpubansnteaHo 90% ot naumnentute ¢ KHKX(21)
MMar eAHa WAM MoBeye OT MmyTauuuTe, nokasaHu
Ha ¢ur. 3. BaanH = AeBunH-28T myrtaumsita e
Han-yecta (B 59% ot naumentute) (36), a npo-
AVH => CepuH-453 1 NpPOAMH => AeBUMH-30 Mmy-
Taumute ce OTKpuBar npu cbotBeTHO 23,1% u
10,3% ot naumentute (19). Te3an mytaumm BOAST
A0 50% HamaAeHMe Ha aKTMBHOCTTAa Ha 21-XUA-
pOKCMAasaTa upe3 mopndpuumpaHe Ha V.. Ha
eH3ma.ToBa MOTVIBMPA BKAIOYBAHETO VIM B reHo-
TUNN3MPAHETO 3a MOTBbPXAABAHE Ha AMarHosata
Npw nNauMeHTn C Hail-rekute Gopmu Ha 271-XMA-
POKCMAA3HA HEAOCTaTbYyHOCT.

Tori kato KHKX(21) e xomosurotHo peue-
cnBHO 3aboAsiBaHe, B NMOBEYETO CAyyan MyTauy-
ata He e 3acerHara n agata CYP21 aaeaa, HO e
Bb3MOXHO 1 CbY€TaHWE Ha €AHa OT Te3n MmyTa-
LMK BbPXY €AHaTa XPOMO30Ma C HAKOSl OT Ae3n-
nte, HamepeHn npu BHKX, Bbpxy apyrata xpo-
Mo3oma. Tesn Auua, ONMCBaHM KaTo KOMMAEKCHM
XeTepo3nrotn (,Aekn/Texkn”), He ce npeAcTassT
¢ BHKX cbc 3aryba Ha coa.

ABHO €, Ye TexecTTa Ha eHAOKPUHHUS Ae-
eKT n3raexaa camo oTyacT ce AeTePMUHUPA OT
cneuypuyHNs reHoTun, Tbil Kato POACTBEHUUM C
KHKX(21) nmat mHoro cxoaHun HuBa Ha 17-OH-T1
npu HapGbOpeuHa crumyaaums (5). OcseH ToBa
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Aereuys
Ha 8 undra Basm
Deletion of 8 pb
Kaacnuecka
dopma cbc
3aryba Ha coa
Classic form
with salt loss

236 lle=>Asp
237 Val=>Clu
239 Met=>lys
Kaacnuecka
dopma cbe
3aryba Ha coa
Classic form
with salt loss

T-uHcepums
T-insertion
Kracnuecka ¢dopma
cbe 3aryba Ha COA
Classic form with salt loss

Codon 318
Codon stop

Kaacnuecka
dopma cbe
3aryba Ha coa
Classic form
with salt loss

1 2
Codon 30 Codon 172
Pro=>Leu lle=>Asn
ABHOpMHO Kaacnuecka
Hexkaacuuecka cBbp3Bate dopma ¢
dopma P BUPMAN3ALLS
Nonclassic linkage CIaSng Afontn
form with virilization
Kaacnuecka
dopma ¢
BUPUAM3ALWS
Classic form
with virilization

Codon 281 Codon 356 Codon 453
Val=>Leu Arg=>Trip Pro=>Leu
Kaacnuecka
Hekaacnuecka ¢dopma c Heknaacuyecka
dopma BUpPUAM3ALLMS] dbopma
Nonclassic Classic form Nonclassic
form with virilization form

uz 3. Cxema Ha rera CYP21B (10 ek3oHa v 9 MHTPOHA) C M3BECTHUTE AOCera myTauuu
Fig. 3. A diagram of CYP21B gene (10 exons and 9 introns) with the so far known mutations

XETePO3NroTHOCTTa No oTHolleHne Ha CYP21 my-
TauMUTE He NoBULLABa pUCKa OT KAMHWYHO W3pa-
3eHa XVUNepaHAPOreHusl, BLNPEKN Ye HOCUTEACTBO-
TO Ha AedekTa ce CbyeTaBa C MO-BYCOKK HVBA Ha
o0umst 1 cBODOAHNMSI TeCToCTepoH (24).

lenwbT 3a P450C21 e He camo TACHO CBbp-
3aH ¢ HLA cynepreHHns komnaekc, HO npu na-
uveHtT ¢ 2T-XMAPOKCHAA3Ha HEAOCTaTbYHOCT €
HamepeHa CUrHUPUKAHTHO MO-BMUCOKA YecToTa Ha
Hakon cneunduyHn HLA noatmnose. Peakusit
xanaotun  HLA-A3,Bw47,DR7,C2C,BfF,C4A91,-
C4BQO e cBbp3aH ¢ Texkara ¢opma Ha BHKX
cbe 3aryba Ha coa (28). [lMpocrata BupuAnsipa-

wa ¢opma Ha BHKX e tacHo csbpsaHa ¢ B5
(w51) (20), a xanaotunbt HLA B14,-DR1 cbcras-
AsBa 30-50% oOT xanAoTtunoserte, CBbp3aHN CbC
cumnTomatnyHn (28) MAM acuMnTomatTnyHu ¢op-
mun Ha KHKX (31). Haanue ca otaeAHu Bapuak-
™ npu  pasandyHute  nonyAaumn: HLA-B40 e
cBbp3aH ¢ BHKX cbc 3aryba Ha con BbB (Duik-
AaHans (8), HLA-A3 — ¢ npocrara BupuAmsmpa-
wa d¢opma Ha BHKX B Tepmanus (20), HLA-
Aw33B14 n A3Bw35 ca Ham-uectute XxanAotumno-
Be npu KHKX(21) BbB ®OpaHumns (12). Hawwn as-
TOPY Hamypar CUTHNUKAHTHO NOBULLIEHA YeCTO-
Ta Ha HLA-A9 n HLA-DR6 npu KHKX(21) (39).
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Xanaotun HLA-B8 e HeratmBHO KpbCTOCaHO
cBbp3aH C M3siBa Ha 3aboAsBaHeTo, T. €. TOW ce
sBsiBa ,nportektop” (3).

B peanua cayyan HLA-tunusmpaHeto n Ha-
COYEHOTO TEHETNYHO U3CAEABAHE MOXE Aa AOMbA-
HU 1 yAeCHU AnarHoctuumpaHeto Ha KHKX(21).

Aeuenune. Kakrto npu BHKX koHBeHuwo-
HaAHOTO AeveHne Ha KHKX(21) ce nposexaa cbe
Cynpecupaiyl AO3M TAIOKOKOPTUKOWAK, Tbil KaTto
LeA TAABHO AQ peAyuypa HaabbOpeuHata xune-
paHAporeHus. He TpsibBa Aa ce 3abpass obaue,
ye AMUaTa C ToBa 3aboAsiBaHe MoraT Aa u3napHar
B AGKOMMEHCaUUs B NEPUOAN Ha CUAEH CTpec, U
ToraBa TpsibBa Aa ObAaT npuAaraHu KAacuyeckute
3a noTeHuyaAHa HaAObOpPeYHOKOpOBa HEeAOCTaTby-
HOCT 3aMeCTUTEAHU AO3W.

OOWKHOBEHO Ce npuAaraT MHOTO  HUCKM
A031 AekcametasoH — 0,25-0,5 mg Ha Beuep uAu
npe3 seuep. He OuBa Aa ce UeAn HambAHO HOp-
MaAV3MpaHe Ha CYTPELUHWTE HMBA Ha MNAA3MEHNs
17-OH-T1, bl KaTO HaabOpeuHuTe aHAporeHu ca
MO-4yBCTBUTEAHI Ha CynpecuBHus edekT Ha rAlo-
KOKOPTUKOUANTE B cpaBHeHne cbc C-21 crepou-
anTe. OcBeH ToBa nAasmeHust 17-OH-T1 moxe aAa
HE Ce HOPMAAM3MPA, HE3aBUCUMO OT aAeKBaTHaTa
AHAPOreHHa Cynpecus, Tbil Kato OTpassiBa NpeAun
BCMYKO HapylleHaTta €H3UMHa KVHETUKA BCAEACT-
e CYP21 reHHn Mmytauum 1 BWUCOKOTO CbOTHO-
WeHne npeKypcop/NpoAYKT € He3aBUCUMO  OT
AKTX ctumyaaupsta (5). 3a onpeaeAsiHe aaekBsat-
HOCTTa Ha AeyeHueTo TpsibBa AQ Ce npocAeAsiBa
HWBOTO Ha aHAPOCTEHAMOHA.

OcHoBHata npuunHa 3a cybdeptnantet
npu xenute ¢ KHKX(21) e aHoByAauusta, cBbp3a-
Ha C XpoHuyHata xunepaHaporenus. C aekcame-
Ta3oH B Ao3a 0,5-1,0 mg Beuep 0OWKHOBEHO ce
HOpPMaAu3Mpa n oByAaTOpHata yHKUMs. ABArOT-
paiHO NOBULLEHWUTEe HKBa Ha HaAObOpeunuTe a-
AporeHn obaye moraT Aa AOBEAAT AO NpeKbCBaHe
Ha XUNOTaAAMO-XMNogun30-oBapraAHata oc C pas-
sute Ha PCOS-nopobeH denotun. [Mpu Takusa
CAyYan CaMO AEKCaMETa3OHbT He € AOCTaTbyeH A
Bb3CTAHOBN HOPMaAHaTa oBapuaAHa QyHKUWS 1 e
HEODOXOANMA AOMbAHUTEAHA WHAYKLWS Ha OBYAa-
umgra (5). lporHosata NO OTHOWIEHWE Ha AOCTU-
raHe Ha ¢eptnantet npu xeHn ¢ KHKX(21) ¢ Ha-
pylleHa oByAauus e AoDpa U He ce pasAuyasa OT
Tasn Npyu ApPyrute XunepaHAPOreHu3VipaHu XeHu,
MOAAOXKEHI Ha OBapuaAHa WHAyKUms. Hskon 3a0-
pemeHsiBaT Aopn Oe3 HacoueHo AeveHue (14).

XvpsysmbT npu KHKX(21) ce nosausisa
OT AekcametasoHa no-caabo (B 25%) (16) v 3a-
TOBa NPU AGYEHWETO My, aHAAOTMYHO Ha ApYru-
T€ aHAPOreHHN HapylleHus, Hai-A00bp edekT
nma A0DaBSHETO Ha aHTWaHApOreH (LUNpoTEPOH
auertar WA CNypoOHOAAKTOH) (47).

MoBeaeHne npu OpemMeHHM >KeHU C
KHKX(21). BHKX ¢ pAedpnumut Ha 21-xmapokcnaa-
3aTa ce cpela Han-obwo npu 1 Ha 14 554 xu-
BopoaeHn Aeua (1/60 ca xetepo3urotn) C roas-
Ma BapuabUAHOCT MexAy cTpanute (ot 1:5580 B
CesepHa Wrtaans ao 1:17 098 B LLlotAanaus) c
N3KAIOYEHNE HA HAKOW E€THWYECKN Tpynu, KbAETO
yectotata e ocobeHo Bucoka — 1:282 npu ecku-
mocute tonnk n 1:2147 Ha OcTtpoBa Ha Cbeau-
HeHuneto (38). Yectorata Ha KHKX(21) e ouwe
NO-BMCOKA, a CMOPEA HAKOW TOBAa € Haw-4ecro-
TO reHeTM4yHo 3aboasBaHe — 1:27 B u30AaT Ha
espen awkeHasn, 1:53 B Vicnanus, 1:63 B
tOrocaasus, 1:333 B Wraans n 1:1000 B Apyru
nonyaauun ot Osinata paca, BkAalounTeAHo (Dpan-
ums (46). ETo 3aul0 BUCOKMAT pUCK OT paxaaHe
Ha AeTe, HOCWTeA Ha 3aboAsiBaHeTo, TpsiOBa AQ
Ce VMa NPEeABVA NpU OCbLLECTBSIBAHEe Ha reHe-
TUYHA KOHCyATauws. [lpy puckoBu ABOWIKM, KO-
rato mamnkata e c AokazaHa KHKX(21) wnan e
nmana pete ¢ KHKX(21), e Heobxoaumo npo-
BEXAAHE Ha TecT ¢ Obp3oaeiictsaiy, AKTX ¢ noc-
AeABaLLO reHoTunu3npaHe npu Oaulara, ako Ton
ce oKaxe Xereposuror. To3n MNOAXOA Lie onpe-
AEAU prCKa 3a NOsiBa Ha AeTe C Hsikosi oT ¢dop-
mute Ha BHKX, HeobxoaumocTTa oT ocbLuecTss-
BaHe Ha MpeHaTtaAHa AMarHo3a W eBeHTYaAHO
NPOBEXAAHE Ha A€YEHUE C TAIOKOKOPTUKOUAN
npu mankara (16).

TeopetnyHo BUPUAM3ALMA HA MAOAQ in
utero e Bb3MOXHA NOPaAM TPAHCMNAALEHTApHOTO
npemuHaBaHe Ha ManynHute aHpporeHun. Cbm-
HUTEAHO e oDauye AaAM CTeneHTa Ha XunepaHA-
poreHnsta npn manka ¢ KHKX(21) e aocrarby-
Ha, 32 AQ BUPUAM3VPA deTyca, UMaiKL NPeABUA
HaAWYHaTa VIHTEH3MBHA MAALEHTapHa apomarasHa
aKTUBHOCT. Taka AO MOMEHTa HsIMa CbOOLLIEHN
CAyyau 3a BUPUAM3ALMS HA HOBOPOAEHU MOMU-
vyeta Ha mavikn ¢ KHKX(21). Bupuamsauns in
utero mMoxe Aa HaCTbNu NPy yHaCAeAsiIBaHEe Ha
BHKX ot aeteto, korato Oaulata € HOCUTEA,
kakto Oelue otbeasizaHo no-rope (5).

BbnpocbT 3a npeHataAHO npuAaraHe Ha
cynpecupalla A03a AeKCamMeTas’oH npy pucKoBu-
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T€ CAyYan € AVCKYCMOHEH C OFA€A CTpaHuuHuTe
edeKkT 1N YCAOXHEeHUsTa 3a maiikata npu Tako-
Ba A€YEHME W HaAara BHMMATEAHa npeleHka Ha
noasa/puck ot AeyeHnveto (5).

KbCHA (DOPMA

HA HAABbBEPEYHOKOPOBA
XVIMEPMAA3US, ABAXKALLIA CE
HA 38-XUAPOKCUCTEPOUA
AEXUAPOTEHA3HA
HEAOCTATBYHOCT - KHKX(3p)

AednuntbT Ha 3B-xmApoKkcucTeponA Ae-
xuaporeHasara e npuunHa 3a BHKX ¢ supuausza-
uMsi, TexkKa BOAHa W coAaeBa 3aryba. Haauue e
HamaAeHa MPOAYKLMS Ha TAIOKOKOPTUKOUAM 1
MWHEPAAKOPTUKOUAN 1 MOBULLIEHA MNPOAYKLMS
Ha 17-xupapokcunperHeHoaoH  (17-OH-[lper),
AXEA-C 1 HapObOpeuru anaporenn. KHKX(3p)
ce u3siBsiBa rAaBHO npe3 nybeprera v ce npeac-
TaBs C pasAMyHa CTeNeH Ha XWp3yTU3bm U MeH-
CTpyanHu Hapylwenus. B 50% ot cayuante ce
OTKpUBAT W NOAVKWUCTO3HW SNYHULN.

Taka B kAvHudeH acnekt KHKX(3B) e He-
pasAnuMma OT Apyrute Gpopmi Ha XuUnepaHApPo-
redus. C Oraep OnNpeAeAsiHe yecToTtata Ha npe-
noaaraema KHKX(3B) Pang et al. uscaeasar 17-
OH-lper, AXEA-C wn cbotHoweHneto 17-OH-
Mper/17-OH-T nan  17-OH-Mper/kopTn3son
1 yac caep ctumyaaums ¢ AKTX (1-24) npn 113
KEHW C  XxunepaHAporenus. AwvarHosara Ha
KHKX(3B) ce npuema npu HuBa Ha nocouennte
napameTpu, HaaBuwasawy ¢ 2 SD cpepHus ot-
roop npu KoHtpoante (37). 12,9% oOT u3caea-
BaHWTE Ca OTFOBOPWAW Ha TO3n Kputepun. W3-
MOA3BaKN CbLLUMS NOAXOA, Arnaout et al. oTKpK-
BaT 3aboasBaHeto npu 18,5% oOT 65 XeHu c
xup3ymsbm (1). Apyrn aBtopu (8) nocrasst am-
arHosata npu Huea Ha 17-OH-llper Ha 60-ata
MVHYTa CA€A CTUMYAAUMs, NOHe 3 MbTW NO-BUCO-
Kn o1 95 nepceHtnA npu KoHtpoAute. Mo To3m
KpUTepuii Npu HUTO eAHa oT 83 xeHu c Oeae-
31 Ha XWUNEePAHAPOreHUs He € MocTaBeHa Awar-
Hoza KHKX(3B) (6). Mopaan pasanunute Amar-
HOCTWYHM MOCTAHOBKW W CPaBHABAHETO C KOHT-
poAHa rpyna uectotata Ha KHKX(3B) Bapupa
LLIMPOKO.

lMoHacTosLEeM Ca M30AMpaHW ABaTa reHa
Ha 3B AexuwaporeHasata — Tvn | ¢ ekcnpecusi B
nAaueHTata n nepudepHute Tbkann u tmn Il ¢

ekcnpecusi NpPeAVMHO B HapDbOpeuyTe u roHa-
AvTe. TenbT Tn Il Hal-BEpOATHO € OTrOBOPeH 3a
AeduumTta Ha 3B-cTepoma AexuAporeHasara, Tbid
KaTo npu Kaacuuyeckn ¢opmu Ha 3aboAsBaHETO
Ca OTKPUTU HSKOW MyTaLWK, AOKATO reHwT Tun |
e bua nHTakTeH (44). lMpu KbcHUTE dopmn A0
MOMEHTa TakmBa MyTauum He ca otkputy (10).

KHKX(3B) e psiako 3aboasiBaHe, HO He
buBa Aa ce npeHebpersa kato mpuunHa 3a Xvp-
3yTU3bM VI MEHCTPYaAHW HapyLLEHWs, NOpaAn Ko-
€T0 e HeOoDXOAVNMO 13paboTBaHe Ha CTPUKTHU
AVNarHOCTVYHN KpUTEPUN.

KbCHA (DOPMA

HA HAABbBPEYHOKOPOBA
XWUMEPIMAA3MS, AbAXKALLIA CE
HA 11B-XUIAPOKCUAA3HA
HEAOCTATBYHOCT - KHKX(11B)

BHKX ¢ aedpuunt Ha 11B-xmuapokcnaasa
Cce XxapakTepusupa C W3pa3eHo HaTpynsaHe Ha
11[3-Ae30|<cvn<opm30/\ (cbepnHeHne ,S“) un ae-
3okcu-koptnkoctepoH (AOK) B naasmarta, pecn.
NoBMLLIEHA E€KCKpeuus Ha TeTpaxuapo-,S” u Tet-
paxuapo-AOK B ypuHata. Caep nbpBOTO Onuca-
Hue Ha aedekta ot Eberlein n Bongiovanni npes
1955 . npu HOBOpOAEHO C xunepTtoHus (13) ca
HaTpynaHu peAnua AaHHW 3a KAWHW4YHAaTa u Oun-
OAOTMYHaTa BapuabMAHOCT Ha ToBa 3aboAsiBaHe.
Mo oTHoweHne ¢opmara C KbCHa M3siBa Ha Ae-
dekTa npoyusaHMsTa Ca MaAKO, HO BCe MnoBeye
ce Hanara mHexuneto, ye KHKX(11B) He e ToAko-
Ba PSAKO 3aboAsiBaHe, KaKTO Ce e CUYMTaro AO-
cera. Yectorata My npu HernoAbpaHn >eHu c
XVNp3yTu3bm /A Apyrn Geaesn Ha XunepaHa-
porenus e pasanyHa: 0,8% ot 260 uscaepBaHU
(5), 5,6% ot 519 mscaeaBann (40). Tesn pasau-
Kn moraT Aa ObAaT ODsiCHeHM € Auncara Ha yc-
TAaHOBEHV AWArHOCTUYHW KPWUTEPUW, KAKTO 1 C
ETHNYECKIN pa3ANuus.

OT KAMHUYHA TAeAHa Touka 3acerHarure
XKEHWU He Ce OTAMYaBaT OT Te3n C yactnyeH 21-
XVAPOKCHIAA3eH AepuUNT. XUp3yTU3mbT ce cpe-
wa B 69% OT cAyyanTe 1 Bapupa OT ymepeH
AO TEXbK, OAUTOMEHOpesi ce oTkpusa B 71%, a
ocCTaHaAunTe DeAe3nt Ha XxunepaHAporeHusta —
akHe, cebopes, aHApOreHHa aanoneuus, ca no-
peakn (40). Kakto n npn Apyrute HapbbOpeuHn
€H3VIMHI AedeKT B YacT OT CAyyauTe ca HaAu-
L€ NOAVKWUCTO3HV SINUYHULM, KOETO OLLe BEeAHbX
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AOKa3Ba BTOPUYHUS XapaKTep Ha ToBa Hapylue-
Hue npu KHKX. 3a pasanka or BHKX c 11B-
XMAPOKCHAQ3eH AePULUT  XUNEPTOHWS  AMNCBa
nan e psiaka (Ao 10%) (40). Marodusmonorusita
Ha XunepToHusiTa ocTaBa HeusicHeHa. ODOCbxAa
ce xunepreHsnsHata poas Ha AOK nan Hakoe
HEroBO MPOWU3BOAHO, HO HSIKOM HOPMOTEH3VBHY
MaUVEeHTKN CbLLO UMAT MNOBULLEHW HMBA Ha
AOK, a npu Apyrn C XuneproHus HuBarta ca
HopmaAHn (49). Otkputata ot Reboul et al. or-
AMYHA KOpeAauust MEXAY MNOBULUEHNETO Ha Cb-
oTHoweHusTa  11-A@30KCMKOPTU30A/KOPTHU30A 1
A€30KCUKOPTUKOCTEPOH/KOPTUKOCTEPOH  CAEA
ctumyaaumns ¢ AKTX(1-24) npu  xeHn c
KHKX(11P) HaBexaa Ha MUCbATA, Y€ BUHArU Cb-
LLeCTByBa HAKaKBa CTeNeH Ha XUNepMUHepas-
KoOpTuuM3bM. HaAnumeto Ha xuneproHust Hau-Be-
POSITHO OTpassiBa MPOCTO PA3AUYHU HYXAU WAN
Pa3AMYHA UYBCTBUTEAHOCT KbM AEWCTBMETO Ha
MUHEPAAKOPTUKONAMTE NPU OTAEAHUTE WHANBU-
A (40). TopobHO Ha 3B-AeXI/IApOI'eHa3HMﬂ Ae-
duuuT  KaTo  KpUTEpWUIA 33 AMArHo3a  Ha
KHKX(11B) ce npuema otroBop Ha CbeAuHeHue
,S" CAEA CTUMyAAUMsl, HaABMLIABalL 3 nbTn 95
NnepceHTnAa npu KoHTpoAuTte (5) MAM NAa3meHu
KOHUEHTpaunn Ha cbeauHeHue ,S“ 1 CboTHOLLe-
Hue ,S”/KOPTU30A CAeA CTUMYyAAUMs, HAABULLA-
Bawy ¢ 2 SD HOopmaAHus OTrOBOP NpU KOHTPO-
aite (1). HuBata Ha OCTaHaAUTE aHAPOTeHu He
ca nokasateAHu. [loHsikora aedpuuntbt Ha 11B-
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AEYEHNETO  Ha  XWNepaHApOreHusitTa  npwu
KHKX(11B) ocBeH oTaeAHM cboOLieHUs 3a Bb3c-
TaHOBsIBaHe Ha (epTuAMTETa CAEA AeyeHne C
AekcameTaszoH (17).

B 3akaouenne KHKX ce gBsiBa Han-yec-
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PeaoBHUAT KOHrpec Ha Esponenckara
deaepaums Ha eHAOKpuHHUTE Apyxectsa (EFES)
ce cbctos B CeBuas, Vicnanus, ot 9 Ao 13 man
1998 r. Toa Oelue BHywIMNTEAEH HayuyeH GOpym,
B KOWTO yuyacTBaxa Hap 2800 €HAOKPUHOAO3N He
camo ot EBpona, HO 1 OT OCTaHaAUTe KOHTUHEH-
M. KoHrpecbT ce nposeae B Asopeua Ha KOH-
rpecute B CeBUAS — KOMMAEKC, NpeAHasHayeH 3a
FOAEMV HayYHU CpeLn, C BCUYKU YAECHEHUs U
yAOOCTBA 3a MNpeACTaBsHe Ha AOKAAAUTE, Bb3-
MOXHOCTU 3a BCSIKAKBU MNPOXEKLMW, 3aAV  3a
noctepu 1 CeKUVWOHHN 3aCeAaHusl, N3A0XDeHU
nAOLLM 33 apmaLeBTUYHNTE GUPMU-N3AOXKUTEA-
Kn n Ap. lNpn oTAMuYHa opraHusauns B TeveHue
Ha 4 AHW Cce u3Hecoxa 8 nAaeHapHu Aekuny, 21
CUMNo3nyma no onpeaeAeHn temu, 128 ycrHu
AOKAapa 1 1023 nocrepa, 3acsaraliy BCUYKW pas-
AEAVI 11 HaNpaBAEHUS Ha E€HAOKPUHOAOTMATA.

MpobaemnTe Ha 3axapHus Anaber Osixa
Camo eAWH paspeA OT obUMs HayyeH WHPpopma-
LoHeH notok. [NpeobrapaBaxa ekcrepumeHTa-
HUTE W KAMHUKO-aHaAUTUYHUTE pa3paboTku, 3a-
csiraly NPeAnMHO GyHAAMEHTAAHN BbNPOCK Ha
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€TNOoAOTUSTA 1 naToreHesara Ha pasAnyHute ¢op-
mMn Ha Anabeta. EAHa oT 8-Te nAeHapHu Aekuun
Bewe Aekumsta Ha npod. L. Kan ot XKocanHo-
BUsi AnabeteH ueHtbp B boctbH, CALLL, nocse-
TeHa Ha natodusNoAOrMsiTa Ha MHCYAMHOBaTa pe-
3ncTeHTHoCT. Toll noauepta, ye ako B OAM3KOTO
MVHAAO HE 3Haexme HULLO 3a NpuuMHUTE 3a 3a-
XapHusi AvabeT Tun 2, To AHeC Beue 3HaeM Hsi-
Kou Hewla. [opaau roasimata XeTeporeHHoCT Ha
TO3U TN AMAOET N Ha WHCYAMHOBATa PEe3NCTEHT-
HOCT BbODLLE yYeHWTe ca KOHLEHTpVpaAu CBOU-
Te YCWAUSI TAABHO BbpXy Hsikou no-pobpe ouep-
TaHU MOATUMNOBE Ha 3a00AsIBAHETO, Npu KouTo ce
ouakBa €AHa OCHOBHA MpUYMHA 3a Bb3HVIKBaHe-
T0 UM. TakbB NO-0CODEH MNOATUN € 3axapHusT
Avabet Tin 2 npu mAaauTe (maturity-onset dia-
betes of the young — MODY). Npu Hero ce yc-
TAHOBSIBAT MYyTaLVU B VHCYAUHOBUS peuentop
WA MYTaUWK B reHUTE, HEODXOAVMMN 3a NpaBUA-
HatTa ¢yHKUMs Ha OeTa-kaeTkata, reHute, Kouto
KOAMPAT HSKOW HeWHN €H31MMK, KaTo TAIOKOKIHa-
33, Xenartouut-HykaeapHute ¢aktopu 1 wn 4
(HNF-1, HNF-4). Exunbt Ha npod. KaH e ycnsia




AQ Cb3AAAE E€KCNEPUMEHTAAEH MOAEA Ha Tesn re-
HETUYHU HapyLueHus y mulukn, 40% OT KouTo
ca pasBuAM 3axapeH Anaber caep 4 A0 6 mece-
ua. Te ca umaan ¢ 50% HamaAeHa akTVBHOCT Ha
VHCYAMHOBUSI pELEnToOp W Ha UHCYAUH-peuen-
TOpHUS CyOCTpar, u3paseHa WHCYAMHOBa pe3nc-
TEHTHOCT, KOMMNeHcaTopHa Xvunepraasusi Ha Geta-
Kaetkute 1 5 A0 250 nbTy NoBuLLEHA WHCYAVHE-
MU B CpaBHEHNE C KOHTpoAuTe. Tesun reHetny-
HU HapylleHusi 0DsicHaBaT mexaHu3ma 3a nosisa
Ha aAnabetr an MODY. [Mpn obuyaiiHnute op-
MV Ha 3axapeH AnabeT TMn 2 ce npuema HaAn-
UMETO HA MYATWNAEH MOAUMOPU3bM Ha reHuTe,
KbM KOWTO ce npubassT u3BecTHuUTe HebAaronpu-
STHW daKTopy Ha cpeaarta.

B yctHus aoknaa Ha @. Dporea ot Aua,
DdpaHuus, BbNPOCHT 3a reHeTkata Ha 3axapHus
Anabet Tun MODY noAyyn no-HataTblIHO pasBu-
Tne. Toil ycTaHOBsiBA TpWU PasAnuHU GOpmMU Ha
TO31 MOATUM B 3aBUCMMOCT OT TOBa, B KOW lE€HW
ca mytauuute. Mytaunmte B HNF-4 reHa, kouto
e pasnoAoxeH B xpomosoma 204, Tov onpeae-
Asl KaTo npuunHa 3a Anaber MODY-1, myrtaunu-
T€ B IAIOKOKMHA3HWA TeH, Pa3snOAOXEH B XPOMO-
30Ma 7, — Kato npuunHa 3a amaber MODY-2, a
mytaumnte B HNF-1 reHa, pa3snoAoxeH Bbpxy
xpomoszoma 12, — KaTto npuunHa 3a Anabert
MODY-3. Cnopea Hero Bb3MOXHW Ca U ApYru
NoATUNOBE Ha Ta3n ocobeHa popma Anaber BbB
BPb3Ka C MyTaUUW U Ha APYIV TeHw.

B CKpVHWHIOBM reHeTWYHN nNpoyuBaHus
Ha OTHOCWTEAHO 3aTBOpPEHa MeKCHKaHO-amepu-
KaHCKa AvabeTHa nonyAauwsi € OTKPUT HOB AO-
KyC, OTFOBOpPEH 3a Bb3HVKBAHETO Ha 3axXapeH
AvabeT TN 2, KOWTO € pasnoAOXKeH BbpXy Xpo-
mosoma 2.

B aAoknapa Ha K. Beaxo ot [lapwx,
DpaHuus, ce noAuepra, ye HamaneHaTa cekpe-
UMS  Ha WHCYAWH npu  3axapeH Auader Tun
MODY ce AbAKM Ha MyTauus Ha reHa Ha eH3u-
Ma TAIOKOKMHa3a. To3n eH3um ce Hamupa B Oeta-
KAeTKaTa 1 B YEPHOAPODHUTE KAETKM W yyacTsa
B MbpBUTE eTann OT YCBOSIBAHETO Ha rAlOKO3aTa
B Tax. [lpu nosuwasaHe Ha KpbBHaTa 3axap ce
yBeAnYaBa aKTVBHOCTTa Ha €H3uma n OeTa-kaeT-
Kata 3anoysa Aa YCBOsiBA TAIOKO3a. ToBa CAYXY
KakTo KaTo CUrHaA 3a CEKpeuus Ha WHCYAUH,
Taka M KaTo EHEeprus 3a HeroBoTO MPOW3BOACT-
BO. Auuata ¢ reHeTnyeH AedekT, nNpu KOMTO rAto-
KOKMHa3aTa € HamaAeHa VAWM C HamaAeHa aKTuB-

HOCT, HE MOrar Aa CeKpetupar WHCYAUH Npu no-
KauyBaHe Ha KpbBHaTa 3axap — pasBuBa C€ MHCY-
AVIHOB AepUUMT BbMPeKn Xuneprankemusita, T. e.
Bb3HIKBa 3axapeH Auaber.

B aoxnapa Ha b. TopeHnc ot AosaHa,
LLiseriuapusi, ce NOCOYM OLLE EANH MEXaHN3bM,
yyacTBall, B reHe3sata Ha 3axapeH Aumaber tun 2.
Mpu ekcnepumentareH Auabet, oTroBapsill, Ha
TN 2 y 4YoBeKa, ce CboOllaBa HaMaAEHO KOAW-
4ecTtBO Ha TAloKo3Hua  Tpancnoprep  GLUT-2,
KOWTO ce Hamupa B BeTa-kAeTKaTa U KOWTO Tpsio-
Ba Aa NPexBbpAW rAlOKO3aTa npe3 membpaHata
Ha KAeTKaTa, 3a Aa ce ycsou. OnuTHuTE XUBOT-
HU Cc Hucko HmBo Ha GLUT-2 ca cbc 3axapeH
AvabeT, HamareHa WHCYAMHOBa cekpeuys u no-
BULLEHO HMBO Ha rAokaroHa. O4eBUMAHO 1 TyK
HEYCBOSIBAaHETO Ha rAlOKO3a OT OeTa-kaeTkara
BAOLLIABA HellHaTa HOpPMaAHa QyHKUMS W apek-
BaTHa CeKpeuusl Ha WHCYAUH.

. MaaceH n cbTp. or Amcrepaam, Xo-
AAHAVS, OMnucaxa HOB MOATUN 3axapeH Aunaber,
O3HauyeH Kato ,AMabeT n rayxoTa, OHaCAeAsiBaHU
oT Mmavikata” (maternally inherited diabetes and
deafness — MIDD). Toin ce nosiesia mexay 16 v
69 roanwHa Bb3pacT (cpepHO 35 roAuHM), Kato
HaMaAEHOTO Bb3NpremMaHe Ha BUCOKUTE TOHOBE
OT yXOTO NnpeAllecTBa nosiBara Ha Amnabera. Kan-
HUYECKM TO3K TUN AnabeT Bapupa mexay Tin 1
(O6bp30 HAYaAO W HYXAA OT MHCYAMH) n Tun 2
(baBHO Hauyaro 1 AVeTa WAV OpaAHW Mpenapatu).
AbAXK ce Ha MyTauusi Ha nosvuus 3243 B Tpah-
cnoptHata PHK Ha AHK Ha mutoxonppuurte.
Tasn MmyTaums HapylwlaBa WHCyAVHOBaTa CeKkpe-
uMs Ha OeTa-KAeTKUTE, KaTo Ce YCTaHOBSiBA AMM-
ca Ha nbpeata, Obp3a ¢aza Ha UHCyAnHOBaTa
cekpeLusi, AOKaTo BTopata W ¢asa e HOopmaAHa.
Tasn dopma e psiaka, kKaTo aBTopute ca 51 ycTa-
HOBUAW B eaBa 1,3% OT npoydyeHute oOT TsX
1300 GOAHW OT 3axapeH Auaber Tun 2.

PoAsta Ha WHCYAWHOBWTE aHaAO3N B Ae-
yeHneTo Ha Anabeta Oele oueptaHa oT Ax.
boaan ot lMepyaxa, Vtaans. Ta npeacrasu Obp-
30AENCTBALLMS MHCYAMHOB aHaror — lispro, Koii-
TO ce oTAnvYaBa C no-Obp3a pesopbuns 1 oBAa-
AsiBa No-Obp30 1 3a NO-KpaTKO Bpeme NocTrnpaH-
AnaAHata xunepraukemus. [loauepraHa Oelue

obaue HEODXOAMMOCTTa OT AbATOAEVCTBALLM WH-
CYAMHOBU aHaAO3, KOWTO AQ Ce€ CbueTasiT C TO3w
Obp3oaeiicTBall, aHaAOr, 3a A Ce MMWTMpa Ha-
MbAHO (BU3NOAOTVYHATA CEKPEeLWsi Ha WHCYAUH B
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AeHoHoulmeTo. 3acera 0asaAHata WHCYAVHOBA
CeKpeuns MOXe Aa Ce MMWTHPA Ype3 NOCTOsIH-
Ha NOAKOXHA WHCYANHOBA WHQY3US C UHCYAVIHO-
BM MOMMI, HO TOBA A€YEeHUE € CKbMO U TPYAHO
3a MacoBO NpuAoxkKeHne. B xop ca nscaepBaHu-
sTa BbPXy ABa ABATOAEWCTBALLM aHaAOra, €eAu-
HuAT BOAHOpastBopum — HOE 91, a Apyrusar
aumampad — NN 304, kouto moxe Ou e not-
BbPASIT CBOWUTE MPEAMMCTBA, @ VMEHHO: MO-YAbA-
XKEHO AeNCTBhEe, MNAOCKA WMHCYAUHEMUYHA KpuBa
N no-Aobpa Bb3NPOM3BOAMMOCT Ha edekra B
CpaBHeHMe C AOCEralHUTe AbATOAEVCTBALLN VH-
CYAVHW. BbALLMAT NOAXOA 3a AeyeHMe Ha 3axa-
peH Auabet Tin 1 BeposiTHo Gu GuA Gbpsoaen-
CTBALL, AHAAOT MPEAV BCAKO XpaHeHe MAIOC AbA-
rOAENCTBaLL, aHAAOT BEAHBX AHEBHO.
Aoknaante Ha E. Tenia ot bpucroa, Bean-
kobputanus, n A. MaropHu n cbrp. ot [lepy-
AXa, Wtaans, Osixa nocseTeHn Ha npeBeHuysTa
Ha 3axapHus Amabet tvn 1. Kakto e pobpe u3-
BECTHO, TO31 TN AMADET Ce AbAKM Ha aBTOVMY-
HeH npoLec, yHuuloxaBall, beTa-kaeTknte. Aba-
MST NPEAKAHUYEH NEpPUOA NPEeAN nosiBata Ha
AvnabeTa, HO C MOAOXKWTEAHW aHTUTEAA B KpPbBTa,
NO3BOASIBA NpUAAraHe Ha TepaneBTUYHU CPeACT-
Ba, KOUTO AQ Crpar aBTOMMYHHUS npouec. 3ace-
ra ce M3NUTBaT KAVHVYHO TPU MOAXOAQ — MapeH-
TEPAAHO MNpUAAraHe Ha VIHCYAVUH, OpaA€H WHCYy-
AVIH, OpaA€H WHCYAVH U HUKOTUHaMUA. Hukotu-
HAMUABT € BOAHOPA3TBOPWM BWUTaMUH OT rpyna-
Ta B, npexkypcop Ha BMUCOKOeHepruiHata moae-
KyAQ HUKOTUHAMUA-ANHYKAeOTUA (NAD), ydacrsa-
Wa B MHOro OMoxummuuu npouecn. HeitHoTo
NPOTEKTNBHO AEVCTBME CNpsMo DeTa-kaeTKata e

onucaHo ouwle npe3 1947 r. npu exkcneprmeHTa-
AeH AMAbeT y NAbXOBe, MOAYYeH C aAOKCaH WAK
CTPENTO30TOUMH. HWKOTMHaMKABLT € yucTay Ha
CcBODOAHN PAAMKAAW, TOW MOTHCKA BbTpESAPEHUs
eH3um noan-AAM-pnbo3Ha noaumepasa n nosu-
laBa €eHepreTMYHMs MNOTEHUMAA Ha KAeTKuTe.
Moxe ©Ou ToBa Ca MexaHu3mMWUTE 3a Herosus
npeAnaseH edekt Bbpxy OeTa-kaeTkata. B mo-
MEHTa Ce MPOBEXAA MEXAYHAPOAHOTO MpOyyBa-
He ENDIT, npu koeto ce pAaBa HUKOTUHAMUA WAV
naauedo Ha 528 nbpBOCTENEHHN POACTBEHMLN
Ha OOAHWM OT AMaber, KOUTO MMaT YCTaHOBEHW
OCTPOBHOKAETbYHW aHTUTeAa. PesyAtatute oT ToBa
npoy4BaHe Lie craHar ussecTHu npes3 2002 r.

B Apyro mexayHapoAaHO npoyuyBaHe C
npeanasHa LeA Ce AaBa OpaneH WHCYAMH. B
NpeALLlecTBaLlyl NpPoyYBaHNs NPy MULLIKK C FeHe-
T4yeH AnabeT e yCTaHOBEHO, Ye OPaAHOTO Npwu-
€MaHe Ha VIHCYAUH MOXe Aa NOTWCHe nosiata
Ha 3axapeH auaber tun 1. Mpu 120 Anua, nbp-
BOCTENEHHN POACTBEHULM Ha OOAHM OT 3axapeH
Avabet TMn 1, KOWTO MMAT MOAOXKUTEAHU aHTU-
Tena cnpsimo GAD 65 n/uan IA 2 (mapkepu 3a
Avaber tn 1), we ce npuaarat 15 mr (400 E)
OPAAEH MHCYAUH AHEBHO 3a€AHO C APYr NOAAbP-
XKall, NpoTeuH B MNPOAbAKEHWE Ha 5 FOAVHW.
MNpe3 ToBa Bpeme ONWUTHWUTE AWLA Lile ObAAT MNOA
HenpekbCHAT KOHTPOA MO OTHOLLEHUE UMYyHHUTE
1 metaboanTHuTe nokasateAn. Caea n3TUUaHe Ha
TO3W CPOK LLUE CTaHaT W3BECTHW OKOHYaTeAHWTe
pe3yATaTn. Te3n NpEeBaHTVBHI METOAWM AaBaT Ha-
ASXKAM 3a Obaella wWwMpoka npodurAaktika Ha
3axapHus Anaber tmn 1 BCpea 3acTpalleHuTe
KOHTUHFEHT NO €AUH AOCTbMEH HauuH.

AAPEC 3A KOPECMOHAEHLLVS
Mpo¢. Aparomup Koes

KAMHUUEH LEHTbP MO €HAOKPUHOAOTUS
1 rEPOHTOAOTNSI
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KAMHMKa No eHAOKpUHOAOTUS, MeAnUMHCKN yHuBepcuTeT — BapHa

Identification of Risk Factors for
the Complicated Diabetic Foot

H. Bohchelian, L. Koeva

Clinic of Endocrinology, Medical University — Varna

lNpoBeaeHo e npoyuBaHe TUN CAyvai-
KOHTPOAA C UEA MAEHTUDUKALMS HA PUCK OT yC-
AOXKHEHO AuabetHo cTbnano. ODeKT Ha u3cAeA-
BaHeTo ca 182 GOAHM CbC 3axapeH Anaber Tun
1T n 2: caysan (rpyna A) — 42 GoaHu C npea-
XOAHW U CerallHy s3B1 Ha CTbMAAOTO; KOHTPOAU
(rpyna b) — 140 anabetviun Ge3 51381 Ha CTbna-
AoTO. Ou€eHeHu ca CTeneHTa Ha KOHTPOA Ha 3a-
XapHus AMabeT u HaAuyHuTe AMAbEeTHU YCAOXK-
HeHusi. VIscaepaBaHn ca kpbBHa 3axap, HbA{c,
avnuaeH nNpodua. NpoBeaeHn ca OCTEOAEH3NTO-
MeTpusl, eAeKTpoMuorpadusi, PEHTTeHOBO U pa-
AVOM30TOMHO M3CAeABaHe Ha crbnasata. Ocb-
WeCTBEH € aHaAM3 Ha YALepaTuBHUS PUCK B
ABETE V3CAEABAHN Tpynun. YCTAaHOBEHO €, uYe AOo-
WAt AnabeTteH KOHTPOA, XpPOHUYHUTE AnAbeTHY
YCAOXKHEHUS 1N HamaAeHaTa KOCTHO-MUHepaAHa
MABTHOCT Ca WHAMKATOPU Ha YALEpPOreHeH puck
N YCAOXHEHO AMAbEeTHO CTbnano. KOHTPOABbT Ha
KOCTHaTa NABTHOCT npu Auabetuun Ou morba AQ
Ce BKAKOUM KbM OCTaHaAWTe napameTpu Ha Apa-
BeteH KkoHTpPoA. OcTeopeH3nTOMeTpusita €  oT
3HaYeHMe 3a paHHata AuarHosa 1 npoduAaktu-
Kata Ha YCAOXHEHOTO AMAOETHO CTbMao.

_ EHpOKpUHOAOTHSE
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The aim of the study is the identifica-
tion of the risk for complicated diabetic foot.
A case - control study is carried out. The object
of investigation are 182 type 1 and 2 diabetics
subdivided into two groups: group A (cases) —
42 patients with present and former foot ulce-
ration; group B (controls) — 140 diabetics with-
out ulceration. The degree of control and dia-
betic complications are assessed. Blood glucose
level, HbAqc, lipid profile are investigated.
Osteodensitometry, electromyography, x-ray and
isotopic investigation of the feet are carried
out. The ulcerative risk in the two groups is
analysed. Data are obtained, that poor diabet-
ic control, chronic diabetic complications and
osteopenia are predictors for foot ulceration.
Osteometry could be one of obligatory investi-
gations in assessment of diabetic control. Bone
density measurement is necessary for early
diagnosis and prevention of diabetic foot com-
plications.




KAKOUOBU AYMMUN: aAnabetHO CTbhano,
CTbMAAHN YAUEpPALWK, PUCKOBU aKTOpH.

KEY WORDS: diabetic foot, foot ulcera-
tion, risk factors.

Bce oule AuncBa epMHHA KOHLUENuUus OT-
HOCHO KOHCTeAaLysiTa, NPOrHosupatla yCAOXKHEHO
AVNA0ETHO CTbMAAO, W WHAMBUAYAAHUS PUCK OT
CTbMaAHN yAuepaumn. [Ipe3 nocAepHUTE TOAUHN
Ca NPOBEAEHM MNPOYYBaHUs, AOKa3BalLW Bb3MOX-
HOCTTa 3a MNpeACKasBaHe Ha ObAELLM CTbMaAHM
a38u (20, 22). V13noA3BaHM ca PasAMYHK TEXHUKM
— MNOBEYETO OT TSX Ce OTHACAT A0 AMArHOCTULIW-
paHe Ha npu3HaTUTe 3a PUCKOBM CUMNTOMU Ha
AvabeTHa noOAMHeBpONaTUs W MaKpOaHrmonatus
(22-24). AuncBaT A@QHHM OTHOCHO CTOMHOCTTA Ha
ocTeoneHusta  kKato  puckos  ¢daktop  3a
AVabeTHn yAuepauyu.

C oraep Ha TOBa € NPOBEAEGHO MpOyYBa-
He CbC CAEAHaTa UeA: WAEHTUUKALUS Ha PUCK
OT YCAOXKHEHO AMADETHO CTbMaAo.

MOCTAHOBKA HA MPOYYBAHETO

lMpoyusaHe Tnn cayyan-koHtpora. Cpas-
HEHU Ca HAKOW KAMHWYHY XapaKTepucTuku U no-
TEHLaAHN PUCKOBU paKTOPN B ABE OCHOBHU Ipy-
M — C yAuepauun (cayuan) n 6e3 yauepaunu
(KOHTpOAN).

MALUEHTA

O0exT Ha uscrepBaHeTro ca 182 BOAHM
CbC 3axapeH AMnaber (3A) ™in 1 n 2, paspereHn
B ABE IPYMU, YEAHAKBEHU NO MOA U Bb3pacT U UH-
AEKC Ha TeAaecHaTa Maca (LTM):

1. Cayuan (rpyna A) — 42 GoAHK C npea-
XOAHV 1 CeralHu s13BM Ha CTbNAAoTo; 9 ot DoA-
HuTe ca cbC 3A tmn 1, 33 ca cbe 3A Tun 2.

2. Kontpoan (rpyna b) — 140 amabertnun
0e3 s13BM Ha CTbNAAOTO; 7 OT DOAHMTE ca CbC 3A
™n 1, 133 ca cbc 3A TUn 2.

METOAU HA W3CAEABAHE

OugeHeHn ca cTeneHTa Ha KOHTpOAa Ha 3a-
XapHusi AMabet n HaAnuHuTe AnabeTHN yCAOXKHe-
HUS upes:

1. KAMHWYHO M3CcAeABaHe:

— aHaMHe3a — NPOABAXKMUTEAHOCT Ha 3abo-

ASIBAHETO; aHTUAMabeTHa U Apyra NpuApY>Kasalla
TEepanns; NPEAXOAHW $3BM Ha CTbMAAOTO; HaAuuue
Ha AvabetHa nedponatus (AH), AnabetHa petu-
Honatus (AP), AnabetHa noannesponatus (Al);
CbPAEYHO-CbAOBM 11 MO3BYHO-CbAOBK  3aD0AsIBa-
HUS; APYTV NpuApyxXasauly 3aboasBaHus; ¢usm-
Yecka aKTUBHOCT; MPEAXOAHW (paKTypu; coupan-
HO-DUTOBN YCAOBUSI; TIOTIOHOMYyLLIEHE; NpUEM Ha
aAKOXOA; damiAHa aHamHesa;

— comaTuueH crartyc.

2. BuoxvmunuHn nokasateAn: npe- u nocr-
npaHAMaAHu KpbeHu 3axapu; HbA4c; raokosy-
pusi/24 4, auetoH B YypuHaTa, XOAECTEPOA, Tpu-
ranuepuan,  HDL-xoaectepoa,  LDL-xonectepoa,
CepyMeH KpeaTuHUH, ypes, MIKPOarbymunHypus,
KpeaTnHoB KAMPBbHC, 00l Oeatbk, ACAT, AAAT,
cepymHa aAkaaHa ¢ocdarasa, MAa3MeH KaAuwi,
naasmeH docdop, 24-yacoBa eKCKpeuusi Ha Kaa-
unii u docdop B ypuHara.

3. VIHCTpyMEHTaAHN n3CAeABaHUS:

— Aonaeporpadusi Ha CbAOBETE Ha AOAHU-
T€ KpalHULM — U3MEPEH € AOMAEPOBUST CTbMNaA-
Ho-Opaxuaner npecnoHeH nHaekc (ACBIMN) ¢ or-
AEA OLEHKa HaAMuneTo Ha nepudepHa AnabeTHa
makpoanrnonatms (MAMA);

— N3MEpBaHEe Ha TPAHCKYTaHHOTO KUCAO-
poaHo Hanpexerue (TcpO,) B obaactta Ha CTb-
MaAoTo;

— eAeKTpOMUOrpadcKo N3CAEABAHE;

— U3CAeABaHe Ha BMOpaLMOHHATA YyBCTBU-
TeAHOCT ¢ GuoteHsnometsp no Rydel-Seiffer;

— U3MepBaHe Ha KOCTHO-MWHEPAAHOTO Cb-
AbpxaHne (KMC) un KOCTHO-mMUHepaAHaTa MAbT-
HocT (KMIT). M3noAsBaH e meToAbT Ha MOHoeHep-
rMiHa peHtreHosa abcopbuyometpusi ¢ Osteo-
meter DTX-100. Vi3mepsaneto Ha KMC n KMIT e
OCBbLLECTBEHO B AMCTaAHaTa 4acT Ha radius v ulna
N yATPaAMCTaAHaTa 4acT Ha radius. Pesyatatute ca
NPeACTaBeHN Karto g/cmz; Z w T-score, npeAcTas-
ASBaLLYl CTaHAAPTHUTE OTKAOHeHus (SD) ot Hop-
Mmara 3a CbOTBETHaTa Bb3pacT (Z-score) u craHaap-
THOTO OTKAOHeHue OT nukosaTa KocTHa maca (T-
score). VHTepnpertaunsita e ocCbllecTBsSBaHa Ha
Gasata Ha npuetute KpUTEpUM 3a CTENEHN Ha Ha-
MaAeHa KOCTHa MABTHOCT:
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a) Hopma — KMIT e a0 =1 SD ot cpea-
HaTa CTOMHOCT Ha MUKOBAa KOCTHA Maca Mnpu Mmaa-
AV 3APaBU XKEHW;

©) HamareHa KOCTHa NABTHOCT (ocTeone-
Hua) — npu KMIT mexay =1 n =2,5 SD;

B) ocreonopo3a — npu KMIT noa -2,5 SD;

— PEHTIeHOBO u3cAepBaHe. OcCbleCTBeHM
ca peHTreHorpadunn Ha NOSICHU NpeLUAeHU, CTbna-
Aa (CTpaHWYHa, AuueBa peHTreHorpadusl), Taso-
OeapeHu cTaBu;

— PaAMOU3OTOMHO M3CAeABaHe (Mpu Heoo-
XOAMMOCT):

a) PaAMOHYKAWAHA aHruorpadus;

0) nAaHapHa KOCTHa cuuHTUTpadus C me-
TAeHANpOCHOHAT, MapkupaH c TexHeuunt (MDP-
Tc-99m);

B) WMYHOCUMHTUTpadus C aHTUIPAHYAO-
untHO antuTsino (BW 250/183), mapkupano ¢ Tc-
99m.

PE3VATATU

MokaszateAnte Ha DoAHWTEe OT ABeTe cpas-
HBaHW rpynu (CbC 1 0e3 CTbMaAHM YyALepauum)
ca npeacraseHn B Tabavua 1 v Ha ¢ur. 1 n 2.

OueHkata Ha YALEPOreHHUs pUCK € OCb-
LlecTBeHa B ABa eTana:

— MPVIAOXKEH € MbPBOHAYaAEH CTaTncTnyec-
Ku aHaau3 upes t-tecta Ha Student-Fisher. Ouere-
HU Ca MoKasarteAute, npu KOWTO € HaAule AOCTO-
BepHa pasavuka B AeTe rpynu (tabavua 1);

— 4aCT OT nokasaTeAuTe, Mpu KOWTO € Ha-
AALE AOCTOBEPHA Pa3AKKa, Ca MOAAOXKEHU Ha AO-
MbAHUTEAEH aHAAM3 — W3YNCAEH € PeAaTUBHNAT
puck no Mantel-Haenszel (rabanua 2).

OBCbXAAHE

ChlecTByBaT peAnla W3CAEABAHWSI BbpXY
CUMNTOMATNYHNS CTaAWiA Ha AMAOETHOTO CTbnaao.
Y Hac npoyuBaHusi B Ta3n 0DAACT ca OCblLECTBe-
Hu ot A. Agukos (1, 2, 3, 4, 13). I aAHec aAmna-
OeTHOTO CTbNano NpoAbAkaBa Aa Obae €AHO OT
HanpasAeHusTa B AuabeToAorisita, TpanHo ¢oky-
CMPaLLIO YCUAMSITA 33 aAeKBaTHA AWarHosa, Aeve-
Hue, obyyeHne u npoduaakTika.

13BeCTHI ca TexKuTe MOCAEACTBUS OT He-
AEKYBAHOTO 1 YCAOXHEHO AMabeTHO CTbnaro —
KaKTto B WHAWBWAYAAEH 3ApaBEH, Taka U B COLU-
aAeH UMKOHOMUYeCKU acnekT. VlHBaAnamMsauusita,
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p<0,001
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Fig. 1. Bone mineral density in patients with and without
foot ulcerations
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Fig. 2. Prevalence of osteopenia and osteoporosis in
patients with and without foot ulcerations




Tabauya 1. OCHOBHI XapaKTepUCTUKN Ha WM3CAeABaHUTE AMAbeTHO BOoAHW CbC u Be3 CTbnaaHu yAuepaumu
Table 1. Basal characteristics of the investigated diabetic patients with and without foot ulceration

Moka3arean Mephn fpyna A - Ipyna b - P
Characteristics eAMHNLMN 0OAHN CbC CTbRAAHU 00AHM De3 cTbnaAHn
Measures yAuepauum (cayyawm) yAuepauuu (KOHTpOAK)
n=42 n=140
Group A - with Group B - without
foot ulceration foot ulceration
(cases) (controls)
Cpeana Bb3pact/Mean age roAuHu/years 54,3%6,2 53,5+%5,2 >0,05
MpoabaxkuTeaHoct Ha 340/ roavHu/years 17,8+9,5 58+2,5 <0,001
Duration of diabetes
VIHAEKC Ha TeaecHata maca/ kg/m’ 239+1,8 24,4 £1,5 >0,05
Body mass index
KpbeHa 3axap/Blood sugar mmol/I 14,7+1,3 7,5+1,4 < 0,001
HbA;c % 11,4£1,8 8,1+1,2 <0,05
Xoaecrepon/Cholesterol mmol/| 7,4+1,3 51+0,9 <0,001
HDL-xoaectepoa/HDL-cholesterol mmol/I 0,8+0,2 0,95 £ 0,1 <0,05
LDL-xoaectepoa/LDL-cholesterol mmol/| 4,9+0,8 3,1£0,6 < 0,001
Bubpauuoren ycer/ 3+1 4+1 < 0,001
Vibration perception threshold
ACBMU/Dopler ankle 0,7 0,1 1,1%0,1 < 0,001
Brachial pressure index
KncAopoAHO TbKaHHO HanpexeHvie/ % 90+1,6 92+1,5 <0,05
Transcutaneous oxygen tension
KMI/Bone mineral density g/cm’ 0,380 £ 0,010 0,440 = 0,020 < 0,001
AnabeTHa noaunHesponartns/ % 68 44 <0,001
Diabetic polyneuropathy
MNepudepHa makpoaHruonatus/ % 64 23 < 0,001
Peripheral macroangiopathy
AwnabetHa petnHonatvs/ % 62 43 < 0,001
Diabetic retinopathy
Mukpoarbymurypus/Microalbuminuria % 61 42 <0,001
Ocreonenns/Osteopenia % 38 21 <0,05
Ocreonopo3sa/Osteoporosis % 26 14 <0,05
Cyxa koxa/Dry skin % 76 31 <0,001
Otok Ha cTbnanoto/ % 15 19 >0,05
Foot oedema
Crbnannn pAedpopmanyn/ % 32 8 < 0,001
Foot deformity
TiomioHonyweHe/Smoking % 45 15 < 0,001

HETPYAOCNOCODHOCTTA, BAOLLEHOTO KayecTBO Ha
XKUBOT, FOAEMUTE UKOHOMUYECKU PasXOAK, Npo-
ABAKUTEAHUST CTalUWOHApEeH npectoi ca camo
YacT OT TexKkuTe npobAemn Ha KpaiiHata ¢asza Ha
AnabetHoto ctbnaso (9, 10, 12, 19, 21). Kannnu-
HOTO HabAloAeHMe AOKa3Ba, uye Hail-epeKTUBHOTO
AeyeHne Ha AMabeTHOTO CTbMAAo e Herosata npo-
dunaktuka (14, 15, 18, 19).

EdextuBHOCTTa Ha NPEBAHTUBHNTE MEPKU
€ B 3aBUCMMOCT OT PaHHOTO OTKprBaHe Ha OOA-
HWUTE C MOBULUEH PUCK 3a AMAbeTHO cTbnano. 3a-
TOBa NPODAEMBT 3a BUCOKOPUCKOBUTE OOAHN 1
BbBEXKAQHETO Ha MPOTHOCTUYHK KPUTEPHUN € 0CO-
OeHo akTyaneH. VIHTepecbT e HacoueH KbM Cb3-
AQBaHE Ha MPAKTVYECKN MPUAOKNM MOAEA 3a
paHHO MPOrHO3MpaHe Ha pucka OT CTbMAAHO-AWa-
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Tabauya 2. MoTeHUMaAH PUCKOBN (aKTOPK 3a CTbMAAHW yALEPALuU — OLEHKa Ha PEAaTMBHUS PUCK
Table 2. Potential risk factors for foot ulcerations — evaluation of relative risk

INMoka3areAn boAHM CbC
Characteristics

Patients with

boAHn 0e3
CTbNAAHM YAUEPAUMN CTbNAAHU YAUEpauun
Patients without

PeAaTuBeH 95% uHTepBaA P
puck Ha AOBEepUTEAHOCT
Relative risk 95% confidence

foot ulceration foot ulceration (RR) interval
Awnabetna noavnnesponatus/ 28/42 61/140 2,40 1,52-2,50 <0,05
Diabetic polyneuropathy
Mepudepra makpoaHruonatus/ 26/42 60/140 2,26 1,46-2,40 <0,05
Peripheral macroangiopathy
Ocreonoposa/Osteoporosis 12/42 20/140 1,80 1,24-2,10 <0,05
Ocreoneus/Osteopenia 16/42 34/140 1,62 1,15-2,05 <0,05
Ao rAMKeMUYEH KOHTPOA/ 15/42 32/140 1,60 1,20-1,80 <0,05
Poor glycaemic control
AvabetHa pertunonarus/ 15/42 33/140 1,58 1,16-2,10 <0,05
Diabetic retinopathy
Mukpoarbyminypus/ 27/42 57/140 1,55 1,22-2,00 <0,05
Microalbuminuria
TioTioHonywene/Smoking 19/42 21/140 1,50 1,12-1,90 <0,05
Crbnaanu aedpopmauyn/ 18/42 44/140 1,45 1,02-1,80 <0,05

Foot deformity

Cyxa kosxa/Dry skin 17/42

BeTHn yAuepauuu U MAEHTNGULMPAHE HA HETOBN-
Te HocuteAn. OcBeH B TEOPETUYEH acnekT npeA-
rnoAaraemuTe NPUYNHHO-CAEACTBEHN BPb3KM — AW-
abetHa noAMHeBponatnsi, MakpoaHruonarus/Ana-
BeTHO CTbMano, ca BaXHW U B NPAKTUYECKW MAAH.
Ha TsxHa ocHoBa ca TbpceHu npeaukTopn 3a Ob-
Aeul puck oT AmnabetHo cTbnano. ToBa oOT CBOsI
CTpaHa ONpPEeAeAs METOANTE 11 anapaTHUTE N3CAEA-
BaHNA 3a PEerucTpauysi Ha Te3u AeTepMUHAHTU.
Kakto n B Apyrute obAacT Ha npesaHTMBHATa
MEAMLMHA, 1 TyK Ca HEODXOANMU MO3HaHWs OT-
HOCHO: €TVNONaTOreHeTUUHN MEXaHNU3MMN = CyOKAN-
HUYHU CUMNTOMM = HAUMHW 3a TSXHOTO Perncrpu-
paHe = KAVHUYHY CYMNTOMU = HAYMHU 3a TSIXHOTO
perucTprpaxe.

B obaactta Ha AmabeTHOTO CTbNaao Cb-
LLeCTBYBaT peAula BUCOKOCNEUNUUHU W CeH3n-
TUBHU METOAM 3a peructpupaHe u obekTnsuanpa-
He Ha KAUHUYHWUTE cumntomu. Vi3BectHu ca pe-
3yATaTUTE OT MpOYyuBaHUs B Tasu obaact. Cnopea
P. R. Olmos et al. (1995) npomennte B NpecuoH-
HUS 11 BUOPALMOHHNS yCeT moraT Aa CAysKaT Karo
noTeHLaAeH NPeAUKTOpP Ha CTbMaAHK yALEpauumi.
AonAepoBoTo M3caepBaHe, Oeaesnte Ha AvaberHa
MOAMHEBPOMNATIS N MaKPOAHTONATUSI, BUCOKUSIT
HbA1c, mnkpoarbymnHypusita, peTtnHonatusita 1

43/140

1,10-1,70

HaMaAEHNAT NPECHOHEH MHAEKC, Auncata Ha Axu-
AOBU pedAeKCH Ca 3HAUMMW MPEANKTOPU 3a CTb-
naAHu s3Bu n amnytaumn (14, 20, 22).

Bce ouwle AMCKYCMOHHM ca CYyOKAMHWMYHKTE
MEXaHM3MN N CUMNTOMU Ha AMAbETHOTO CTbMano,
KaKTO 1 HaunHWTe 3a TAXHOTO AoAaBsiHe. [lpe3
NOCAEAHNTE TOAMHM KOCTHaTa NABTHOCT Npu 3axa-
peH aAnaber e obekT Ha HapacTBall uHTepec (5,
7, 11, 12, 16, 17). AuncBar AaHHW OTHOCHO W3-
MOA3BAHETO Ha OCTeONeHusTa 1 OCTeonopo3ara
KaTo mapkepu 3a yAueporeHeH puck. Hacrosiue-
TO NpOyYBaHe M3CAEABA HAKOW PUCKOBU (pakTopy,
CBbp3aHN C NO-BUCOKA BEPOSITHOCT 3a CTbNAAHM
yAUEpauu, 1 NPOrHOCTUYHOTO 3HauyeHue Ha no-
HUXEHaTa KOCTHA MABTHOCT 3a PUCK OT AnabeTHo
ctbnaro. OCTeopeH3NTOMeTpusiTa € BKAOYeHa B
3aAbAKUTEAHNSE HAbOp OT n3cAeABaHWSs, NpoBeAe-
HW npn AnabeTtHo BoAnuTe oT rpyna A n rpyna b.

CpaBHUTEAHUST aHaAM3 Ha yvecToTata Ha
NOTEHLAAHUTE YALEPOTeHHU PUCKOBU ¢akTopu B
rpynute cbC 1 Oe3 yAuepauun ycTaHoBsIBa 3Hauu-
MV pasAMuMsl NO OTHOLUEHWE Ha CAEAHWTE MoKa-
3atean (tabamua 1): AnabetHa noAuHeBponatus,
AvabetHa nepudepHa makpoaHrMonartyisi, -0CTeo-
NeHns, OCTEONOpO3a, AOLW KOHTPOA Ha 3aXapHus
Anabet, AnabetHa peTHonatusi, MUKpoarbymuHy-
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pusi, AUCAMNONPOTEMHEMNS!, CTbNaAHu Aedopma-
umm, cyxa Koxa.

Pesyatatute o1 NpOBEAEHOTO U3CA€ABAHE
AOKas3Bar, ye B rpynara CbC CTbMaAHW YAUEpaLyn
BoAHNTE Ca C MO-HWUCBK BUOpALMOHEH YCeT, no-
Hucbk CBI, MO-HUCKO  KUCAOPOAHO TbKaHHO
HanpexeHue, NO-TOASIMa MPOABAKWUTEAHOCT  Ha
avabeta. B rpyna A kpbBHata 3axap, HbAqc, xo-
AecTepoAbT, LDL-xoAectepoAbT ca 3HaYMmo no-su-
COKM, NO-4eCTO € HAAUYMETO Ha CTbMaAHU Aedop-
MauuK, cyxa Koxa, TIOTIOHOMYyLLEHe.

3cAepBaHeTO Ha peAaTUBHNS PUCK (Tab-
Ala@ 2) AOKasBa MNPOTHOCTUYHATAa CTOMHOCT 3a
CTbNAAHN YALEPAUNI Ha CAeAHUTe (akTopu: Ana-
OeTtHa NoAMHeBpoNnatns, nepudepHa MaKpoaHr1o-
natusi, OCTeonopo3a, OCTEOMNeHWs, peTuHonaTns,
MUKPOAADYMUHYpPUS, CTbNaAHK Aedopmaumn, Tio-
TIOHOMYyLLEHE, CyXa Ko>Xa.

ToBa AaBa OCHOBaHUe 3a W3BOAQ, 4e no-
roAsiMaTa A@BHOCT, AOLUMSIT KOHTPOA Ha AnabeTa u
XPOHUYHUTE CbAOBM YCAOXKHEHWS Ca  3HAUYMMK
MPOTrHOCTUYHM paKTOpK 3a MosBa Ha A3BN Ha CTb-
naaara. AuabertHata noAvHespornatus, nepudep-
HaTa MaKpOAHTUOMNaTHsl, CTbnaAHnTe Aedopmaumn
1 TIOTIOHOMYLLIEHETO Mpu M3CAeABaHuUTe GoAHN ca
CBbp3aHU C MO-BNCOK YALeporeHeH puck. [loay-
YEHWTE AAHHW Ca B MOTBbPXKAEHME Ha M3CAeABA-
HUSTa Ha APYMM aBTOpW, NPOYYBALLW BAUSHNETO
Ha PasANYHU NapameTpu BbpXy PUCKa OT CTbMaA-
HU yAuepauun (20, 22).

HoBoCT B Npoy4YBaHETO € BKAIOYBAHETO Ha
OCTeONneHnsiTa Kato MNOTEHLMAAEH YALEPOreHeH
pUCKOB dakTop.

Hacrosiioto HabAloaeHue un3caepBa npe-
AVKTUBHATA CTOMHOCT Ha OCTeorneHusita C OFAeA
VAeHTNMKaLNS Ha DOAHWTE C NOBULLIEH PUCK OT
AMabeTHO cTbnano. YcraHoBeHa e HamaAeHa KMIT
B 3HauMma KopeAauus C nossata Ha CTbraAHUTE
yAuepauun. Haanue e Hamarenne Ha KMIT B rpy-
na A — BOAHK C $3BM Ha CTbMAAOTO, NpK CpaBHe-
Hne c rpyna b — anabetnun Ges si3Bu (tabanua
1, dur. 1). OTHOCUTEARNSIT AN Ha DoAHMTE C OC-
Teonennst (38% cpetty 21%) u octeonoposa
(26% cpeuwly 14%) B rpynata C yAuepaunn e
AOCTOBEpHO No-BICOK (p<0,05 — Tabanua 1, ¢ur.
2). V3cAepBaHETO Ha peAaTUBHUS PUCK 3a CTbMaA-
HU yAuepauuu B rpyna A un rpyna b Aokassa cra-
TUCTUYECKM 3HauMmata Bpb3Ka MEXAY HamaAeHa-
Ta KOCTHA MABTHOCT 1 MosiBaTa Ha $3BU (peAatu-
BEH PWUCK MpW HaAnune Ha ocrteoneHus - 1,62,

p<0,05; peAatBeH pWCK Mpu OCTEONOPO3a —
1,80, p<0,05).

Ha Tasn ocHoBa AmabeTHata ocTeoneHus
On Moraa Aa Obae pasraexAaHa Kato AOMbAHMTE-
AeH $aKTop 3a pa3sBuTE Ha YCAOXHEHO Anabet-
HO CTbMano.

AvabeTHaTa OCTeoneHus e camo eAuH oT
MapKepuTe Ha NpeyALuepaTBHO CbCTosHue. Heun-
Hata CTOMHOCT TpsibBa AQ Ce pasrAekAd B KOH-
TEKCTa Ha Beye npu3HaTUTE PUCKOBU (akTopu 3a
ANabeTHO CTbNaAo — AnabeTHa NoAnHeBponatus u
nepndepHa MakpoaHronartus.

PesyAtatute OT 13CAGABAHETO NO3BOASIBAT
n3Boaa, ue y amabetHo GoaHu c Al n ANIMA
OCTEOMNEHNSTa € BaXEH N ACHOAOKa3BaH PUCKOB
dakTop 3a 538K Ha cTbnanoto. OcTeopeH3nTOMeT-
pusTa € AECHOU3MbAHUM, AOCTbMEH, HEWUHBAa3VBEH
MeTOA 3a uaeHTuduUMpaHe Ha DOAHWUTE C Hama-
A€Ha KOCTHA MABTHOCT 1 C PUCK OT AMADETHO CTb-
nano. [lpoyyBaHETO nNpeaAara BbBEXAAHETO Ha
OCTeOMNeHNsITa KaTo HOB, AOMbAHUTEAEH NPEAUK-
TOp 3a YALEpPOreHeH pucK (kato TouyHaTta MHTEp-
npetauus u3MckBa peructpauust m Ha All u
AlNMA), a metopa Ha HeEroBoTO YCTaHOBsiBaHE —
OCTEOAEH3UTOMETPUATA, KaTO 3aAbAXKUTEAEH Me-
TOA OT ODOLLMS NPOTOKOA Ha ANabeTeH KOHTPOA.

3AKAFOYEHWE

* Aowwusit AnabeteH KOHTPOA, AnabeTHata
MOAVHEBPONATUSl 1 peTuHonatus, nepudepHara
MaKpoaHrnonatis, MnkpoarbyMnHypwsita, CTbriaa-
HUTe  Aepopmaumn Ca  WHAMKATOPU Ha  BUCOK
YAUEPOTEHEH PUCK 1 YCAOXKHEHO AMADeTHO CTb-
nano. TexHuTe HOCUTEAN MNOAAEXKAT Ha MO-HaTa-
ThUIHA CrieypaAmspaHa eHAOKPUHOAOMMYHA  Mo-
MOLLL.

e VCTaHOBsIBA CE 3HAUYNMaA Bpb3Ka MEXAY
cteneHta Ha HamaAeHne Ha KMI1 n nosBara Ha
Anabethn yauepaunn. AeabT Ha OOAHUTE C ocTe-
OfeHns 1 OCTeonopo3a B rpynara C NPeAXOAHU W
HACTOSILLM $13BM HA CTbMAAOTO € 3HAYMMO MO-BU-
COK OT To3u npu Anabetnun Ge3 cTbnaaHn yAue-
pauun. 3aeAHo C AnabeTHaTa MoAnHesponatus u
nepudepHata MakpoaHronatus ocreoneHusTa w
octeonoposara ca Hai-uyectusit  daktop  3a
YAUEPOreHeH PUCK W YCAOKHEHO AMabeTHO CTb-
nano. 3aAbAKUTEAHO € aAEKBATHOTO AeyeHue Ha

HamMaAeHaTa KOCTHA NABTHOCT KaTto 4acCT OT KOMI-
AEKCHOTO AeYeHue Ha AI/Ia6€Ta.
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o] OLLeHKaTa Ha KOCTHata MAbTHOCT npwu
AVIa6eTVILLVI On moraa Aa Ce BKAKOYM KbM OCTaHa-
AUTE NapameTpun 3a CTeneH Ha Al/la6eTeH KOHTPOA.
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KAuHuYeH u namomop¢oro2uueH aHaaus
6ppxy Bmopuunume caegonepamubBnu
peuugubBu na nakou mupeougiu 3aboasaBanusa

M. Beakos, NB. Menaunsos, I. AaweB

KAvHrka no eHAoKpuHHa xupyprusi, Aabopatopus no natomopdgoaorus,
KAMHMYEH LEHTbP NO eHAOKPUHOAOTUS 1 TEPOHTOAOTUS

Meanuuncekn yrnsepcutetr — Codust

Clinical and Pathomorphological Analysis
of the Secondary Postoperative
Recurrences of Some Thyroid Diseases

M. Velkov, Iv. Mendizov, G. Dashev

Clinic of Endocrine Surgery, Laboratory of Pathomorphology,
Clinical Center of Endocrinology and Gerontology, Medical University — Sofia

AHaAnzupar ce 61 nauueHTn C peunams-
HU TUPEOWAHU 3a00AsiBaHNS, onepupaHn 3a Tpe-
™ nbT B KAMHMKaTta No eHAOKpUHHa Xupyprus
3a nepunopa 1985-1996 r. PasnpepeAreHneto no
MOA 1 Bb3PACT BKAIOYBA 8 MbXKe Ha Bb3pacT OT
17 A0 59 1 (39,6 ) n 53 XeHn Ha Bb3PACT OT
15001 73 8c(d25d 1)

Becuukn 61 GoAHM ca peonepupany no
NOBOA CAeAHUTE 3a00AsiBaHUS: HOAO3HA peuy-
AMBHA cTpyma — 42 cAyyas, peuvamsupaLy, Tv-
peonant Ha Xawmmoto — 1 CAyvan, peuvanBHa
baseaoBa OoaecT — 2 cAyvas, peumauBHa Oase-
AoduumpaHa cTpyma — 4 CAyvasi, YYKAO TSAO —
3 cAyvas, AUMQHM MmeTacTasu Npu TUPEOUAEH
KapuvHOM — 8 CAyvasi, KOMIMAETHA TUPEOUAEKTO-
mus — 1 cayuan.

Llen Ha npoyyBaHeTo e: aHaAM3KpaHe Xa-
paktepa Ha BTOPUYHUS TUPEOUAEH PeLVAWB,

The study group included 61 patients
with recurrent thyroid diseases reoperated twice
in the Clinic of Endocrine Surgery for the peri-
od 1985 — 1996. The distribution according to
sex and age included 8 males aged from 17 to
59 (39.6 years average age) and 53 females
aged from 15 to 73 (42.7 years average age).

All patients were reoperated by reason
of the following diseases: nodular recurrent
goiter — 42 cases, recurrent Hashimoto thy-
roiditis — 1 case, recurrent Graves’ disease — 2
cases, recurrent multifocal thyroidal autonomy
- 4 cases, alien corpuscle — 3 cases, regional
lymphogland metastases from thyroid carcino-
ma — 8 cases, secondary thyroidectomy — 1
case.

The aim of the study was to analyse the
characteristics of secondary thyroid recurrences,
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AABHOCTTa Ha Bb3HMKBaHE CAeA BTopata onepa-
uMsi, Bpb3KaTa My C PaAMKaAHOCTTa Ha peornepa-
umsta, cybcTuTympaliata  xopmoHoTepanuis U
pammnaHata obpemeHeHOCT Ha nauyieHTute.

VCNOpeAHO C KAMHWUYHOTO W3CAEABaHE €
NPOBEAEHO NAaTOMOPPOAOTUYHO  MpOyYBaHe Ha
BCMUKM XWUCTOAOTVYHU Npenapati, LEeALo Aa YC-
TaHOBM MOPQOAOTVUHIS CyDCTpaT Ha BTOPUYHUS
TVPEOVAEH PeLVAVB 1 AQ $opmupa UHAUBHAYa-
AVI3UpaH KPUTEPUI HA MOBEAEHME MPU Pa3ANYHII-
Te PELVAVBHU TUPEOWMAHN 3a00AsiBaHUS. AABHOCT-
Ta Ha BTOpUSi PeLAMB NpU NauyeHTuTe C HOAO3-
Ha peLyrAMBHA CTpyma B 9 cAyvas e OuA A0 6 me-
ceua, B 9 cayyas — A0 1 roanHa, n B 15 cayvas
— A0 5 roamHn. Tlpu 35 ot 61 nauneHtn ce e Ka-
Caen0 3a Bb3HMKBAHe Ha NceBAOpeunAuB (daa-
VB, ABXAMB PELUAMB), CbcTaBasiBaly 57,37 %.
MeankameHTo3Ha npodurAakTKa Ha pelyAmMBa C
TVPEOVAHW Npenapat e npuAaraHa easa npu 15
GoaHn (24,59%). DamunaHa obpemeHeHOCT e yc-
TaHoBeHa npu 10 nauveHtn (16,39 %).

HaAanuvetro B nbpBata onepatviBHa Ha-
XOAKa Ha MopdorornyHn Geaesn Kato — npeob-
AAAABAHE Ha MUKPO(OAUKYAM, HAAMUNE HA MVIK-
POHOAYAM, BTOPUYHA NANMAMGEPHOCT, YCUAEHa
npoAndepatmBHa peakuusi Ha (OANKyAapHUTE
CTPYKTYpU — Ca BaXeH CurHaneH Oeaer, ye npo-
AndepatBHUTEe NPOLECH B LLMTOBMAHATA XAe3a
Ha Ca 3aTUXHAAW U Bb3MOXHOCTWTE 3a pPEeLVAMB
ca 0cobeHo roremu.

the appearance period after the second surgery
in connection to the extent of reoperation, hor-
mone replacement therapy and family history.

The pathomorphological investigation of
all hystological specimen was made parallel with
the clinical study. Its aim was to establish the
morphological substrate of the secondary thy-
roid recurrences and to create some individual
criteria in respect to different recurrent thyroid
diseases. The appearance period of second
recurrences concerning the patients with nodu-
lar recurrent goiter was up to 6 months in 9
cases, up to 1 year in 9 cases and up to 5 years
in 15 cases. 35 out of 61 patients had pseudo-
recurrence (57.37%). Prophylaxis with thyroid
hormones was applied only in 15 patients
(24,59%). Family predisposition was established
in 10 cases (16.39%).

Morphological signs in the primary oper-
ative findings as prevalance of microfollicles,
presence of micronodules, secondary papilliferi-
ty, stronger proloferative reaction of the folicu-
lar structures appeared very important markers
for the persisting process in the thyroid. The
possibility for a recurrent development in these
cases seemed extremely high.

KAIOYOBU AYMMUN: T1upeoupaeH peun-
AVB, peonepauysi, naToMOpPOAOTNYHO U3CAEABa-
He, XOpPMOHaAHa Tepanusi.

KEY WORDS: thyroid recurrence, reop-
eration, pathomorphological investigation, hor-
mone therapy.

Kputepunte 3a aedpuHupare Ha noHsitne-
TO ,peuvAnB’ ce pasamyasar 3HAYUTEAHO OT CTa-
™S AO cTatus u ce 0Dasupar Ha naAnaropHara
HaXOAKA ¥ Ha CUMHTUrPAadCKnUTE U3CAEABAHNS
(21, 10, 12). Camo CbBpemeHHUTe peTpoCneKTyB-
HU MPOYYBAHUS BKAIOYBAT exorpapCckute U3CAEA-
BaHUA 3a OTKpuBaHe Ha peuuamnsu (18).

Cnopea H. Dralle (6) peunamnsute Gusar
NCTUHCKN (OpuruHaAHn) 1 ¢aawmen (BrKapupa-
WM WA NceBAOPeUVAnBY). VICTUHCKNTE Bb3HUK-
BaT OTKbM CTpaHaTa Ha MbpBaTa onepauus n ce
nosiesiBat B nHTEpBaA 20-30 roAMHN CAep Hes, a
NCEeBAOPELMANBITE Bb3HUKBAT B KOHTpaAaTepas-

HUS AOD NpU eAHOCTpaHHa pe3eKkuysi 3a NeprioA
A0 10 roamHU caep nbpsata onepauus. [pod.
B. MeHAU30B AeduHMpa ,AbXAVBUSY peLUANB
KaTo Bb3HWKBALL, CA€A HEPAAVKAAHO MNpPOBeAeHa
pe3eKkuMs Ha LLMTOBMAHATA XXAe3a B NbpBute 2-6
mecela CAeA Hesi, AOKATO MCTUHCKWTE peuuAn-
BU Ce MNOosBABAT CAEA MPABUAHO U PAANKAAHO
NPOBEAEHO XMPYPruyHoO Aeverue (2). V. Bay pas-
rAexAa GaAlnBusS PeLVANB KaTo HapacTBaHe Ha
HEAOKOCHAT TMpeOoWAeH A0D caep nbpsata one-
pauus (3).

Mpy nauueHTn, NOAAOXKEHU Ha MO-WKO-

HOMWYHA TNPEONAHa peseKkuns OT TMPEOUAEKTO-
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MUSi MO MOBOA AODpOKAYeCTBeHU WAV 3A0Kauec-
TBEHW TUPEOWAHV 3aDOAsIBaHNS, MNOTEHLMAAHO
CbLIECTBYBa PUCK OT PEUUMAMB VAWM OCTaTb4yHO 3a-
boAsiBaHe B OCTaBallaTta TMpeouAHa TbkaH (19).

YectoTata Ha peuUMAVBUTE CAEA TUPEOUA-
HW onepauuy 3a eHAeMUYHa cTpyma CbC U Oe3
aBToHoMUst Bapupa ot 1,7 A0 26 % C npeBaHTMB-
HO AeueHne u mexay 10 n 80% 0Oe3 npesaH-
TMBHO Aedyenue (20, 11, 16).

MATEPNAA N METOAU

3a nepuoaa 1985-1996 r. 8 KannHukara no
E€HAOKPUHHA XMPYPrus TPUKPATHO Ca OnepupaHi
8 Mbxe Ha Bb3pact ot 17 Ao 59 1. (39,6 ) n 53
XKeHn Ha Bb3pacT ot 15 A0 73 . (42,7 r.). Bcnu-
Ku 61 nauneHt ca peonepupaHu no MOBOA Ha
CAEAHUTE  PELMANBHU TUPEOVAHN 3aboAsiBaHUS:
HOAO3Ha CTpyma — 42 OOAHUM, TPEOWAUT Ha Xa-
wumoto — 1 BoaeH, bazeaosa Ooaect — 2 OOA-
Hu, DazeaodumpaHa cTpyma — 4 OOAHM, YyXAO
TSA0 — 3 OOAHW, AUMPHM meTacTasn CAep Tupe-
OVAEKTOMUSI NPY TYPEOWAEH KapLMHOM — 8 OoA-
HU, KOMMAETHA TUPEOUAEKTOMUS CAEA pe3eKuys
32 TpeouAeH KapuuHom — 1 BoaeH.

[MbpBuyHaTa onepatvBHa Hameca € u3-
BbpliBaHa B KAMHMKaTa No €HAOKpUHHA XUpyp-
ma B 12 CAydas, a BTOpUYHATA VIHTEPBEHLIWS
(Npean BTOpUS XWUPYPruyeH peunamns) — B 26
cayyasi. OOembT Ha onepauus npu HOAO3HaTa
peuMAMBHA CTpyMa Han-yeCTo € BKAIOYBAA €A-
HOCTpaHHa cyOTOTaAHa pepesekuusi — B 27 CAy-
yas, CAeABaH OT cyDbTOTaAHa pepesekuusi Ha Tu-
peonpedata — B 8 cAyvasi. boanute ¢ basepoBa
OoAect ca noaaaraHu Ha cyOToTaAHa pepesekLius
Ha LLUMTOBMAHATA XAe3a. [pn BaszepoduumpaHa-
Ta HOAO3Ha CTpyma ABYKpaTHO € W3BbpluBaHa TU-
PEONAEKTOMNS, EAHOKPATHO — CyOTOTaAHa pepe-

Tabauya 1. PasnpeaeAeHve Ha nauneHTnTe no noA ¥ Bb3pact

Table 1. Distribution of the patients — sex, age

3eKUMS Ha WWTOBMAHATA XKA€3a, U €AHOKpaTHO —
cybToTaAHa pepesekuysi Ha AeBusi AOD.

Mpe3 NoCAeAHUTE HSAKOAKO TOAVHW Npu-
Aarame U3KAIUUTEAHO AaTepaAeH AOCTbM A0 Ti-
PEOVAHUS PELMANB, MUHABALL, MEXAY npeTtupe-
OVAHWUTE MYCKYAW 11 CTEPHOKAENAOMACTOUAHNS
MYCKYA NO NpeAHust My pbb. Mo 1031 HauuH ce
n3bsArBaT MacuBHUTE CbEAVHWUTEAHOTbKAHHW Cpa-
CTBAHMS MEXAY TUpEOUAesTa, NpeTVpeovAHUTe
MYCKYAN W OKOAHWTE LUVNHW CTPYKTypu, npome-
HSLLW Tonorpadckata aHaTomMus Ha obAactTa w
noBuvLLIaBaLLy pucKa OT YBPEXAAHE HA peKypeH-
COBUSl HEPB W NapPALLUTOBUAHUTE KAE3U.

Matomop¢ororniHoTO n3cAeABaHe Oelue
NPOBEAEHO BbpxXy 61 CAyyast C HEKOAKOKpaTHM
PEUMAMBIA Ha CTpyma Npu NauneHTn, pasnpeae-
AEHU NO Bb3pacT u noA B Tabanua 1. Tekyuinre
CAy4au 1 Te3n OT apXuBHWS matepuar Ha Aabo-
patopusita no natomopdonorus bsxa nperaeaa-
HII OTHOBO U CbNOCTaBeHN CboOpasHO MopdoAo-
rMYHUTE NPOMEHN. VI3CAeABaHUsATa ce NPOBEXAQ-
Xa BbpXy napaduHOBK Cpe3n OT 3 MUKPOHa, OLi-
BETEHN C XemaAayH-eo3uH. [lpn Heobxoanmoct
3a yTOYHsIBaHE Ha AmarHosata ce npoBexaaxa
VIMYHOXMCTOXMMUYHWN N3CAEABaHNS NO METOAQ Ha
PAP ¢ peakuns 3a TMpeOrAObYAMH W KaALWTO-
HUH. OnpeaeaeHa rpyna Osixa npeamer Ha mop-
bomeTpuyHn aHaAuzu.

PE3VATATI

B paHHus nepuonepatuseH nepuoa npu
HUTO €AMH OT BCWYKM 671 naumeHTn He e Hab-
AIOAQBaH AETAAEH U3XOA.

AaBHOCTTa Ha peumamBa CAeA BTOpata
onepauusi npy HOAO3HaTa eyTupeouAHa peuy-
AMBHA CTpyma e Bapupasa o1 1 ceamuua A0 23
ropAvHn. B 18 cAyuas nosiBata Ha BTOpUs peuu-

Bb3pact/Age
Mon/Sex P 5
11-20 21-30 31-40 41-50 51-60 61-70
Mbxe/males 1 2 1 1 -
Kenu/females 4 3 11 23 8 3 1
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AVB e 0mraa A0 T roanHa (B 9 cayyas — A0 6
meceua), a npu 15 nauneHTN Bb3HUKBAHETO MY
e 0mro A0 5 roanHn. Tlpu xuneptupeounaHute
CTPyMn NOBTOPHOTO peLVAVB/paHe € HacTbrBa-
AO OT 2 meceua A0 8 TOAMHW CAeA pevnHTepBEH-
umsita 3a MyATHdOKAAHATA TPEONAHA ABTOHOMUS
(basepoduumpana crpyma) v ot 7 A0 12 roam-
HU 3a peumavBHata basepoBa Doaecr.

Cybctutympata  Tepanus € TUPEOUAHU
npenapatn (Thyreoidea siccata un L-Thyroxin)
CAEA MbpBUS XVIPYPIYeH peLvANB € MPOBexXAa-
Ha camo npu 15 o1 Bcrdky 61 nauymeHtn. Camo
7 OT 42 DOAHW C HOAO3HA peLMAVBHA CTpyma ca
OVAM Ha 3amecTiTeAHa XOPMOHOTEpPAnus CAeA
BTopata onepauys. MDamnaHo obpemeHeHn C Tu-
peonAHK 3aboasBanns ca ouan 10 naunentn: 7
— C HOAO3Ha peuuAMBHA CTpyma, 2 — C peuu-
AvBHa Oasepoduumpara ctpyma, n 1 — € 4yxKA0
TANO, TUPEOUAEKTOMUPAH 33 KapLWUHOM.

MakpocKonckoTo NnatoMoppOAOTUYHO 13-
CAeABaHe MokasBa npeoOAapaBaHe Ha KapTiHata
Ha HOAO3Ha (OAKYAApHa CTpyma B MOBEYETO
cAyyan c kuctn, Gubposa u kasuudukatu. [pn
MHOrOKpaTHuTe peunAnBn npeobrapasar oOrHu-
wa Ha ¢ubposa, CKAepo3a U rpaHyAOMU Tun
SMYXKAO TAAO.

XVICTOAOTNYHOTO  13CAEABAHE A@Ba OCHO-
BaHISI AQ CE OMNPEAEASIT CAEAHUTE MOPPOAOTIY-
HU npomeHn (rabanua 2):

1. Mpu cayuan ¢ Hopao3HA OAMKyAapHa
cTpyma npeodaaasasar NnpeAMMHO MUKPO(OANKY-
AV 1 MUKPOHOAYAN. Haanue e sicHo ouepTaHa
BTOpUYHa Flal’]l/lAl/lCI)epHOCT (pur. 1).

2. DoAvKyAapHUTE CTPYKTYpK Ca B CTAAWN
Ha ycuaeHa npoaudepatviBHa peakuus (ur. 2).

3. Bcpea ¢ubposara ce otkpusar aumeo-
WAHWU nHuATpatn (pur. 3).

4. PeunansHuTe CTpymU B MOPGOAOTNYHO
OTHOLLIEHME Ca NPEAVIMHO TUN aAeHOMaTo3Ha (Ho-
AyAepHa) xvnepnaasus (pur. 4). OcHoseH mopdo-
AOTMYeH CyOCTpaT npu Te3n CAyvant ocTaBaT MMK-
POHOAYANTE, KOWTO MPU ONPEAEAEHI YCAOBUS Ha
peunAnB ce TpaHchOpmMMpaT B MAKPOHOAYAW,
AOCTUraLLM MOHsIkora pasmepy noseye or 1 cm.

Mpw cAydante € orHuieH AnmdounTapeH
TUPEOUANT Ca HaAuLEe HOAyAepHa dopma Ha Tu-
PEOVANT 1 NPEXOA KbM TMPEOWAWT Ha Xallymo-
TO OT OrHNLLEH AUMPOUNTAPEH TUPEOUANT.

[PaHyAaUVOHHATa  TbKaH  TUM  ,UYXKAO
TSAO” 3anasBa CBOSI TVIFAHTOKAETbYEH rpaHyAOMa-
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TO3€H Xapakrep Npu BCUYKW CAyYan Ha peLnau-
Bu. Mpuapyxasa ru ¢pnbposa 1 ckaeposa, uspa-
3eHa B pa3AMuHa CTeneH.

KapunHomute Ha LUMTOBMAHATA >KA€3a,
KOWTO peuuANBIpaT, OCTaBaT B YeTpuTe Bb3-
MOXHU BapuaHTa:

a/ nanuAapeH, npemuHasall, MOHsKOra
BbB (OAVKYAApEH, OOUKHOBEHO CAEA AeueHue C
PaAVIOAKTUBEH IIOA,;

6/ dJoankyaapeH, nosulIaBall CBoOsITa
creneH Ha AudepeHupMauns 1 npemyHasaly, B
XbpTeAoB TiN;

B/ WHPUATpauMsiTa B OCTaHAAUTE CErmeH-
TM OT LUMTOBMAHATA XA€3a MpemuHaBa B OKOA-
HUTE MeKW TbKaHM (MacTHa TbKaH, CbeAMHUTEAHA
TbKaH, MYCKYAHW Tpynu, MOAKOXWE);

r/ npu CAeABalLN PELVAVBK meTacTasnte
paslmpsiBaT MNOAETO Ha AUMbHUS DaceinH ot
CTpaHara Ha Tymopa W MpemyHaBsaT B NpOTUBO-
MOAOXKHaTa 30Ha. ToBa ce MOAyyaBa npw BTOPU
N TPETN PEeuVAMB Ha KapLUHOM.

OBCbXXAAHE

Cpea Bcuukn 3aboasBaHusi ¢ OeHUrHeH
Xapaktep, UM3NCKBAaLLW  ONEPATMBHO  ACYEHNe,
onepauuute 3a ,CTpyma” ca obpemeHeHu ¢ Haii-
BUCOK PUCK OT peumnans (6).

[Npn naumeHtUTe, peonepupaHn 3a Ho-
AO3HA peuuAMBHA CTpyMa, AaBHOCTTa Ha BTOpUS
peunans e buna A0 6 meceua npu 9 GOAHU, AO
1 roanHa npu 9 naunentn n B 15 cAyvas — AO
5 roauHu. [lbpBata rpyna ©Oe3cnopHo nonaaa
CpeA NCeBAOPELNAMBUTE CMOPEA MNOBEYETO aBTO-
pu (6, 2, 3). VHTepec npeAcTaBAsiBa pasnpeae-
AGHVUETO Ha peuvAMBATE NPU OCTaHaAUTE ABE
rpynu:

B rpynata ot 9 GoAHM C BTOpU peuuAuB
AO T rOAMHA, B 6 CAyyasi peUMAMBBLT € aHraxu-
paA KOHTpaAaTepaAHusi AOD n B 3 cAyvas ce e
NOSIBUA UNCHUAATEPAAHO. KaTeropnyHo moxem Aa
NPUYNCAMM 6 OT peunAMBUTE KaTo ,AbXKAMBKN®
PEUVNANBI, AOKATO OCTaHaAuTe 3 nonaaar c ro-
AMa BEPOSTHOCT B Cblata Kareropus nopaau
MaAKaTa AABHOCT Ha peonepauysra.

B rpynata ot 15 BOAHK C BTOpW peLuAnB
AO 5 roauHu, B 10 cAyyas peumamBbLT ce e Mo-
SBUA KOHTPAAATepaAHO ¥ B 3 — B pe3uupaHus
Beue A0D. Criopea Kputepuute Ha H. Dralle 10
oT cAyvante ca ,daaimsn’ peuyansu (6).




@ua. 1. HoposHa doankyrapHa ctpyma ¢ npeobrasasate
Ha mukpodoankyan. Oupetsisane — HE (XemarayH-eo3uH),
yBeAndenmne — 124 x

Fig. 1. Nodular follicular goiter with prevalence of micro-
follicles. Colouring — HE (Hemalaun-eosin), enlargement -
124 cycles

Quz. 2. DoAnkyAapHN CTPYKTYpU C ycrAeHa npoAndepatis-
Ha peakuns. OupetsBane — HE (XemanayH-eosuH), yseAu-
yeHne — 124 x

Fig. 2. Follicular structures with intensive proliferative reac-
tion. Colouring — HE (Hemalaun-eosin), enlargement — 124
cycles

Que. 3. \umponaHn MHPUATPAT NPU PeLrAriBHA HOAO3HA
PoavikyrapHa ctpyma. Oupetssane — HE (XemanayH-eosnH),
yBeAnverne — 124 x

Fig. 3. Lymphoid infiltrates in recurrent nodular follicular
goiter. Colouring — HE (Hemalaun-eosin), enlargement — 124
cycles

Mpu  peunamBHata  OasepoduumnpaHa
cTpyma — 4 naumeHTn, B 2 CAydas ce € Kacae-
AO 3a NCEBAOPELVANB — 3aDOAsIBaHETO ce e ak-
TMBMPAAO 2 meceua caep peonepauusta. Cpea
nauveHTuTe C eKCTUpnupaHn AMQPHN Bb3AM (Me-
Tactasn) CAeA peonepauus 3a TUPEOVAEH Kapuu-
HOM — 8 DOAHU, B 2 CAydyas Ce € OKas3an ,AbX-
AMB” pEUuVANB, MOSIBUA Ce A0 6 Mmeceua CAeA
BTOpMYHaTa onepatnBHa Hameca. boanute, peo-
nepupaHn 3a ,4y>XA0 TA0” — 3 cAyvyas, ca Guan
C T. Hap. ,cumyAnpawmn” peunansn (1). TaxHoTo

Qua. 4. Mopdonoruien cybcrpar Ha peunamsHa CTpyma —
HOAYAEpHaA (apeHOMaTO3Ha) XUNeprnAasus Ha LWWTOBMAHATA
xnaesa. OupetaaHe — HE (XemarayH-e03nH), yBeandenue —
124 x

Fig. 4. Morphological substrate of recurrent goiter — nodu-
lar (adenomatous) hyperplasia of the thyroid gland.
Colouring — HE (Hemalaun-eosin), enlargement - 124
cycles

oTCTpaHsiBaHe e OuAo oT 1 A0 6 meceua caep
peonepauusTa.

MeankameHTO3HaTa NpodrAakTka Ha -
PEOVAHUS PEUVAVB € MnpenopbyBaHa OT MHOrO
asropu (8, 4, 5, 9). TCX-ctumyrauysita u edek-
TbT OT AOKaAHUTE pacTeXHU (akTopn Kato WHCY-
AMHONOAODHNS pactexeH dakTop |, ennaepman-
HUs  pacTexxeH daktop 1 TpaHcHOpMUpaLLs
pactexxeH ¢aktop ,0eta” urpast BaxHa poAs B
crpymnredesara (7, 13, 14, 15). CoBpemeHHara
KOHLenuns BKAloYBa Aedenue c L-Thyroxin, io-
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Tabauya 2. OcHOBHII MOPMOAOTUMHU U3MEHEHUS NPU PELUAMBHI CTPyMU

Table 2. Recurrent goiter — basic morphological alterations

Matomopdorornuna Amnarsosa/
Pathomorphological diagnosis

I onepauus/
Ist operation

Il n crepamy peuupusn/
lind and following recurrences

Hoao3Ha ¢oankyrapHa crpyma/
Nodular follicular goiter

KapuyHom Ha wwitoBuaHata xaesa/
Tthyroid carcinoma

baszeaosa ctpyma/Craves’ disease

Avmdouutaper Tupeonant/
Lymphocytic thyroiditis (Hashimoto)

®ubposa, rparyromu/Fibrosis, granuloma

Monnkyaaper apenom/Follicular adenoma

O6wo/Total

36 34
11 10
10 10
2 2
2 2
- 3
61 61

AVIA MAM KOMDOWHaumsi oT aABara npenapata (17).

XopMoHaAHa Tepanusi C TMPEOWAHW npe-
napatnm CAeA NMbpBUsS PEUVAVB € NpuAaraHa npu
15 ot Bcuukn 61 nauveHTun. V3noassann ca npe-

napatute  L-Thyroxin (50-150 ug AHeBHO),
Thyreoidea siccata (100 pg AHeBHO) u
Thyreocomb.

MamrrHa 0DpemMeHeHOCT C  TUPEOUAHU
3abonsiBaHus e otkputa npu 10 o1 61 BGOAHK,
peonepupaHn 3a BTOPW MbT B KAMHMKATA.

N3BOAU

1. lNpeaxoaHata onepauus nrpae roasma
POASl 32 Bb3HMKBaHE Ha BTOPW PELMAWB C MO-TO-
AsiMa dectota: B 35 cAyvas ot 61 naumneHtn ce
€ Kacaeao 3a Bb3HWKBaHE Ha NCEBAOPELVANB
(57,37 %). ETOo 3awo peuuAMBHATa THPEOWAHA
xvpyprusi TpsibBa Aa ce M3BbpLUBa OT BUCOKOK-
BaAVPULIMPAHN CNEUMAAUCT B CheLyaAn3vipaHn
AEYEDHN 3aBEAEHMS.

2. MeanKameHTO3HaTa  aHTUpPeLVAVBHA
NpoduAaKTUKa C LUNTOBUAHU XOPMOHU 1IMA Cb-
LLLeCTBEHO 3HAuYeHVe 3a nosiBata Ha PEeLAMB: Cb-
uiata e npuaaraHa eaga npu 15 or scuykure 61
GoAHn (24,59%). Tosa HaAara obAuratHoO npuAara-

HETO Ha aAeKBaTHa 3amecTuTeAHa Tepanusi C Tu-
PeoVAHM Mpenapatii MoA CUCTEMEH KOHTPOA OT
€HAOKPWUHOAOT VAU E€HAOKPUHEH XUPYPT.
3. DamnaHaTa OOpEMEHEHOCT C TUPEOWA-
HW 3a00AsiIBaHMS AOMPKHACS 3a YecToTata Ha BTO-
puuHus peunavs: 10 oT 61 GoAHM ca OuAn da-
MUAHO obpemeHenn (16,39 %). ToBa m3ncksa no-
rOAsIMA PAAVKAAHOCT OT €HAOKPUHHMS Xnpypr npw
peoriepauusi Ha GamnAHO oOpemeHeH) NaLyeHTu.
4. PeunayBHUTE CTPYMW B CBOUTE CAEABA-
LW peLMAVNBM Ca MPEANMHO TUM aAE€HOMATO3Ha
HOAYAEpHa XUMNEprAasvsl Ha LLMTOBMAHATA XA€3a.
5. OtbeAsi3BaHETO Ha HIKOM MOPGOAO-
rmMuHn GeAesn B mbpBata onepauysi (onepatusHa
HaxOAKa) KaTo — npeoOAapaBaHe Ha MUKPOO-
AVKYAW, HaAWuMe Ha MUKPOHOAYAV, BTOPUYHA
nanuAngepHoCT, ycuaeHa npoAndepartmHa peak-
st Ha POAMKyAApHWUTE CTPYKTYpW, Ca BaxKeH
curHaneH Oener, Ye npoAndepatuBHUTE Npouecu
B LWTOBMAHATA XA€3a He ca 3aTWXHaAU U Bb3-
MOXHOCTITE 3a PELWAMB Ca OCODEHO roaemu.
MoA0GHNM  MOPPOAOTUUHN  M3MEHEHUS
TpsibBa 3aAbAOOUEHO AAQ Ce aHaAM3Mpat OT eH-
AOKPVHHUS XVPYPT 1N KAVHNLUCTa-€HAOKPUHOAOT,
KaTo Te3n NauWeHT! ce MOCTaBsT Ha aKTUBHO
HabAlOAEHME.
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IV EBPOTMENCKNA KOHIPEC MO EHAOKPUHOAOTUA B CEBUAS (9-13 MAIN 1998 r.)

B pabotata Ha IV EBponeiicku KoHrpec
no eHpokpuHonorus B Cesuas (9-13 man 1998
r) B3exa yyactme n 18 ObArapcku €HAOKPUHOAO-
311, CMOHCOPWPaHKU OT pasAuuHK UpMU, KaTo
Haii-roasmata rpyna Oewe cnoHcopupaHa ot
dupmara ,Hoso Hopanck” — 12 aywn. bbarap-
CKWUTE E€HAOKPUHOAO3M y4acTBaxa CbC 7 mnocre-
pa, OT KouTO 3 ©Osixa MOCBETEHW Ha 3axapHus
Anabet. I Kupunaos u CbTp. M3Hecoxa AaHHWTe
CV OT paHHaTa AvarHosa Ha 3axapeH Avaber Tun
1 Ype3 cbnoctaBsHe Ha paHHata ¢asa Ha WMHCy-
AVIHOBAaTa CeKpeunsi C HaAMYMeTO Ha aHTuTeAa
CNpsMo  rAayTamart-pexvaporeHasara  (GAD). M.
MeTkoBa ¥ CbTP. NOKa3axa HAMaAEHO KOCTHO 00-
pasyBaHe npu OOAHWM OT Anabettun 1 ¢ MUKpo-
anbymuHypusi. 1. AHreaoBa-fateBa  AOKAaaBa
HOBW MOKasaTeAl 3a OLEHKA Ha AunuaHata o0-
mMsHa npu OOAHW OT 3axapeH Auaber Tun 2.

B pamkunte Ha koHrpeca ce nposeae OO-
wara acambaes Ha Eponelickata dpeaepaups Ha
EeHAOKpUHHUTE Apyxectsa (EFES), B kosto bba-
rapusi Oelue npeactaseHa oT npod. Aparomup
Koes v npod. Muxana Mpotnu. Ha 10311 popym
Osixa NpueTn HaKouW NPOMEHU B yCTaBa Ha opra-
HU3auusTa, AaaeH Oelle oTuer 3a AeiHOCTTa B
VHTEpPBaAa MEXAY ABaTa KOHrpeca n (pUHaHCOB
oryer. [oAam ycnex 3a opraHusauusta e nposex-
AQHETO Ha 9 MEXAYHapOAHU KypcCa 3a CAEAAWN-
AOMHa  KBaAMDUKALNS HA EHAOKPWUHOAO3W OT

1994 Ao 1998 r. ObsiBeHn Osixa 1 HoOBUTE Kyp-
coBe 3a 1999 n 2000 r. 3a HOBM yYAeHOBE Ha
EFES ©sxa npuetn Penybanka Xwpsatcka, Pymb-
Hus 1 Typums, C KoeTo OposiT Ha AbpxKaBuTe-
YAEHKW HapacHa Ha 32. 3a HOB NPE3NAEHT Ha
EFES c TaiHo raacysaHe Oelue u3bpaH npod.
Meanne Kacanyesa ot Cantsaro an Komnocrteaa,
Vicnanus. beuwe pelueHo pepoBHUTE KOHrpecw
Ha EFES Aa ce opraHusupar Ha Bceku 2, a He
Ha 4 TOAVHW, KakTo Aocera. Tbil Kato CBETOBHUSAT
KOHFpeC Mo eHAOKPUHOAOTWSI Lile Ce CbCTou
npe3 2000 r. B CuaHen, ABCTpaAnsi, 3a Aa He ce
AOMycHe AyOAupaHe, Oellle pelleHO CAeABaLLy-
a1 V koHrpec aa ce cbctom npes 2001 r. 8 To-
puHo, Wraams, a VI koHrpec — npes 2003 r. B
AvioH, DpaHuus.

MocaeaHnaT 3a XX BeK €BpONEencKn KOH-
rpec no €eHAOKPWUHOAOTVS Liie OCTaBu TpanHa
AVIPSi B €HAOKPUHOAOTUSITA U He3abpasBumu Cno-
MEHN BCPeA Y4YaCTHULMTE KAKTO C BUCOKOTO Ha-
YY4HO HUBO, TaKa 1 C rOCTONPUEMCTBOTO U TOM-
AVMHaTa Ha opraHusatopute W Ha OOUKHOBeHUTe
MCNAaHCKM Xopa.

Mpo¢. Aparomup Koes
npeAceAateA Ha
BvArapckoTo ApyskecTso
No eHAOKPUHOAOTWS

MPEMOPBKN HA YYHACTHUUWUTE B | HALULMOHAAEH CUMIO31NYM
MO YCAOXHEHUATA HA AUABETA ,bbBPEK N1 AIABETY OTHOCHO PAHHATA
AVATHO3A, TIPOMUAAKTUKA N AEMEHUE HA AVABETHATA HEMDPOIIATUS

Ha 15 n 16 centemspn 1998 r. B rp.
Aobpny ce nposeae | HauyoHareH cumnosnym
no yCAOXHeHusTa Ha Anabeta Ha Tema ,Bbbpek
n avabet”. B Hero B3exa yuactne 108 aekapw,
or kouto 10 xabuAntupaHu Anua u 4 KOHAMAQ-
TN Ha MEAMLMHCKUTE HayKy OT ChneunaAHocTute
HedppoAoris 11 eHAOKPUHOAOTIS.

Ha kpbraata maca, cbcrosina ce npes
BTOPUSI AGH 11 MOCBETEHAa Ha paHHaTa AMarHo3a,
npoduaakTka U AeveHue Ha AmabeTHara Hed-
ponatus (AH), ysactHuuute eAMHOAYLLHO npue-
Xa CAEAHOTO CTaHOBHLLE:

1. Crapunte Ha AnabetHata Hedponatus aa ce
onpeaeAsT no Kaacudukaumsita Ha Borsk-Johnsen
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n cbtp. 1 Hasslacher ot Morencen (Kidney int.,
1982, 21, 673), KOATO Aa ce nonyAspuspa B
bbArapus.

2. 3a paHHa AMarHo3a Ha HayaAHUTE CTaAMW Ha
AH Aa ce u3noasBar caepHuTe Kputepun:

a/ exorpadCckn AOKaszaHW YBEAUYEHU pasmepy
Ha ObOpeuyuTe, Ha ObOpeuHata Kopa 1 OGbOpeu-
HUS 0D0em Npu HamaAeHa eXOreHHOCT;

6/ noBuwaBaHe Ha rAOMepyAHata GUATpaLWs;
B/ HaAMuMe Ha MUKPOaADyMUHYpus;

r/ NPexoAHa VAW MOCTOSIHHA XVUNEPTOHUS.

3. Mpu eAHOKpaTHO AOKasBaHe Ha MUKpPOaADy-
MWHYpUsi CblLLIATa TpsibBa Aa Ce MOTBbPAM C MOHe
OlLe eAHa NOAOXKMTEeAHAa npoba OT ABe W3CAeA-
BaHWsl, T. €. 2 MOAOXWTEAHWU Npobu ot obuwo 3
N3CAEABAHUSI.

4. CKpUHMHr 3a paHHa aAnarHosa Ha AH aa ce
npasy MoHe eAVH MbT TOAULLHO (32 nNpeanoyn-
TaHe Ha wecTmeceune), BKAIOYBALL, ONpeAeAsHe
Ha MNKPOaADyMUHypusi n exorpadus Ha ObO-
peuuTe.

5. Mpoduaaktnkara Ha AH aAa ce cbcton B noc-

TUraHe Ha OTAMYEH TAVKEMNYEH KOHTPOA C BUCO-
KOMPEUNCTEHN WHCYAVHW, OrpaHunyaBaHe Ha Xu-
BOTUHCKWTE OEATbUMHM B XpaHaTa W BKAIOYBaHe
Ha ACE-nHXnbuTopn He3aBUCMMO OT HAANYMETO
WA AWMCATa Ha XunepToHus. 3abpaHa Ha TioTio-
HOMYLLIEHETO.

6. Mpu ycraHoBsiBaHe Ha TpaiiHa MWUKPOAADymu-
Hypusi Aa Ce BKAlOYBa 3aAbAKUTEAHO ACE-vHxu-
BUTOp HEe3aBUCKMO OT HAANYMETO WAM AuNcaTa
Ha XUNEepTOHWS 1 Aa C€ MNPemMnHaBa Ha WHTEH-
3MPULMPAHO VHCYAVIHOBO AeYeHVe.

7. XnnepToHusita TpsibBa AQ Ce AeKyBa 3aAbAXW-
TeAnHo ¢ ACE-nHXxubutop, Kato npu Hyxaa ce
KOMOVHMpA C KaALMEBU aHTArOHWCTU C W3KAKOYe-
HUe Ha HudeannuH. B Te3n cayyan nHCyAnHoBO-
TO A€YEHME CAeABA Aa Ce€ MPOBEXAA C YOBELLKM
VIHCYAMH, a aKO OCTaHe Ha NnepopaAHu npenapa-
™M, AQ C€ NPEANOoUNTa TAVKAAZMA.

8. lNpeanara ce M3 BbB Bpb3ka C NpoprAAKTU-
Kata Ha AH npu ropHute nHAMKaumm aAa paspe-
wn ocurypsieaHe Ha Oe3naatHo AeveHne c ACE-
NHXNONTOP Ha HYXAQeLLMTe ce NauneHTy.

V HAUMOHAAEH CMMIMTO3NYM MO EHAOKPUHOAOINA ,AKAA. UBAH TIEHYEB”
»,HOBN HACOKN B AVUATHO3ATA N AEMEHUETO HA EHAOKPUHHWUTE
3ABOAAABAHUA HA TPATA HA XXI BEK” — TNAEBEH, 2-3 FOHWN 1999 r.

OpraHusatop Ha nposiBata: BbArapcko ApyXeCTBO Mo €HAOKPVHOAOTYS.
HayuHa npoOrematuka: HoOBU AMArHOCTUUHU METOAM B E€HAOKPUHOAOMUSTA, (YHKLVOHAAHA

XOPMOHaAHa AMAarHOCTMKa, MMYHOAOTNYHN METOAN B AMarHo3ara Ha €HAOKPUHHUTE 3a6OAﬂBaHI/|ﬂ,
HOBWN A€KapCTBEHUN CPEACTBa B Tepanusita Ha €HAOKPUHHNTE 3a6OA9|BaHl/lﬂ, nepcnekTnBHn cxemwu
Ha AevyeHne 1 TepaneBTnyHn NOAXOAM, A€YEHNE Ha YCAOXHEHUSATA N NpUAPYXKaBallnte 3ab0Asi-
BaHWS NPU EHAOKPKHHNTE DOAECTN, ONepaTBHO AeYeHME Ha EeHAOKPUHHUTE GoaecTy.

CpoK 3a npeACTaBsiHe Ha pe3lomMeTa Ha AOKAAAM U cboOweHus: 1 mapt 1999 r.

Cpok 3a pernctpaumsa Ha ydactHuumte: 30 anpua 1999 r.

AApec 3a KOpecnoHAeHUMs:
Mpod. A. Koes, BbArapcko Apy>XecTBO N0 eHAOKPUHOAOTVS
yA. A Tpyes” 6, 1303 Codus, Ter. (02) 87-14-97, 987-72-01, dbakc (02) 87-41-45
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CbiO3 HA HAYYHUTE MEAVILIMHCKN APYXECTBA B BbATAPUA
HAVUHN MEAMLIMHCKW NMPOABU B CTPAHATA TPE3 1999 r.

1. V Haunonaren cumnosuym no eHaokpuHororusi ,Akaa. Vsan lMenues” — ,Hosu

2-3.VI., MNaeseH

HACOKN B AMarHosata U A€4YE€HUEeTo Ha eHAOKPWHHUTE 3aboAsiBaHus Ha npara Ha XXI Bek”

2. HaupoHanHa KoHdepeHunst MO HEBPOXWUPYPrust (C MeXAYHAPOAHO yuacTue)
3. lll HaupoHaAHa KoHdepeHUUs NO aBMALWOHHA, KOCMUYECKa 1 MOPCKA MeAuLyiHa

(c mexAyHapOAHO yuactue)

29.1X. = 1.X., lAoBauB
6-8.X., boposey,

4. Vi HaupoHaAeH KOHTPeC Nno OHKOAOTUA (C MEXAYHApPOAHO y4yacTue) 15-17.X., Codus
5. IV Kownrpec no Hedpororusi (C MeXAYHapPOAHO ydacTie) 21-24.X., Codus
6. tODuAeeH HaWIOHAAEH KOHrpec no ¢u3nKasHa MeAnurHa U pexabuantaumsi, nocseteH 29-30.X., Codus
Ha 50-TOAVLIHMHATA OT Cb3AABaHeTO Ha HaunoHaAHMs LeHTbP NO (U3MKAAHO AeveHue
1 pexabuantaums (C MeXAYHapOAHO ydacTue)
7. 1l HauponanHa KoHdepeHuus no neanatpusi (C MEXAYHAPOAHO ydacTie) 29-30.X., BapHa

8. | HauvoHaAHa koHdepeHUMst NO NapeHTepPaAHO U eHTEPAAHO XpaHeHe

(C MeXAYHApOAHO Yy4acTue)

9. VI HaunoHaAHa KOHdepeHLysi No peBMatoAorusi (C MEXAYHAPOAHO ydacTne)

29-30.X., Codus

5-6.XI., Codus

MAAH-PA3BIMNCAHUE HA KYPCOBETE 3A CAEAAUNAOMHA KBAAMMDUKALIA MO EHAOKPUHOAOTIUA,
OPIAHV3NPAHU B KAMHUMHUA LLIEHTHBP MO EHAOKPUHOAOINA N TEPOHTOAOIUA MPE3 1999 r.

1. KypcoBe no AbpxaBHa nopbuka (6e3nAaTho)
,3aboAsiBaHNs Ha Xxunotaaamo-xunodusapHara cucrema’ —
npoduAeH Kypc 3a CneuvaAnsvipauiyt eHAOKPUHOAOTUS Mo
ycrosusita Ha Hapeaba N2 47. MpoabAXuTEAHOCT — 12 AHW.
Hauyaro — 1.11.1999 r. Kypcuctn — 15.

,EHAOKprHOAOTUSY — nNpoduaeH Kypc 3a TepanesTu 1 neaw-
atpy, cneupaAvsvpally eHAOKPUHOAOTUS MO YCAOBUSITA Ha
Hapeaba 3a CAK ot 1976 r. [MpoABAKUTEAHOCT — 45 AHW.
Havyaro — 1.11.1999 r. Kypcuctn — 15.

,EHAOKPUHHI XUNEpPTOHNU” — 3a €HAOKPUHOAO3N, KapAWOAO-
31, TepanesTi 1 cneunaanctu ,obuwa meanumnHa“. MpoAbAKU-
TeAHoCT — 3 AHW. Hauaro — 19.X1.1999 r. Kypecuct — a0 15.
,3axaper Anabet” — npoduAeH Kypc 3a Cneuyan3npaLiy eH-
AOKPUHOAOMS MO ycAoBusita Ha Hapeaba N2 47. Mpoabaxu-
TeAHocT — 12 Ann. Havano — 22.X1.1999 r. Kypcuctn — 15.

2. TemaTuHu KypcoBe cCpelly 3anAaliaHe

,3aboAsiBaHNS Ha xUNoTaAamo-xunodusapHara cucrema” — 3a
AEKapW, HEe3auNCAEHU 3a cCneuyaAu3auys no eHAOKPUHOAO-
rms. [poabakuteaHoct — 12 Ann. Havaro - 1.01.1999 .
Kypcnern — 15.

,KAanHuuna AnnuaoAorns” — 3a TepanesTy, €HAOKPUHOAO3N,
neanatpu. [NpoabaxuteaHocT — 5 aAHn. Hauvano — 5.1IV.1999 r.
Kypcuctn — a0 10.

»Kanmakrepuym y xeHata v mbxa“ — 3a €HAOKPUHOAO3N, TWHE-
KOAO3U, TepanesTi U crneupiaancti ,o0bua meanunHa® Mpoaba-
XKuteaHocT — 3 Ann. Havano — 6.V.1999 r. Kypcuctn — a0 15.
,Matororus Ha MuHepanHus KocteH obmen. Octeonoposa”
— 32 €HAOKPWMHOAO3W, TepanesTn, neanatpu. [MpoabAKKTeA-
HoCT — 5 anu. Hauaro — 10.V.1999 r. Kypcuctn — 20.
,MpodAemn Ha TupeonpHaTa NaToAOrMA” — 3a €HAOKPUHOAO-
31, neamatpu, TepaneBT. [TPOABAXKWUTEAHOCT — 5  AHW.
Hauvano - 4.X.1999 r. Kypcnuctn — 20.

,NabopatopHa AmarHocTMka Ha eHAOKpUHHUTE 3aboasiBaHns”
— 32 eHAOKPWHOAO3W, TepanesTn, neauatpu. [MpoabaxuTeA-
Hoct — 5 AHu. Hauano — 11.X.1999 r. Kypcuctn — 15.
,YATPa3BYKOBa AMArHOCTUKA Ha EHAOKPUHHWUTE XAe3n“ — 3a
€HAOKPUHOAO3M, TepanesTH, PeHTreHOoAo3N. [1poabAXUTEA-
HocT — 5 Anun. Hawano — 8.X1.1999 r. Kypcuctn — 12.
,3axapeH AnabeT” — 3a Aekapw, HE3auUNCAEHU 3a CrieLaAn-
3aums no eHAOKpuHoaorusi. [poabaknTeAHOCT — 12 AHW.
Hauano - 22.X1.1999 r. Kypcuctn — 10.

KYPCOBE 3A CAEAAUMAOMHA CINELVAANBALLIAA,
OPTAHVN3UPAHU OT EBPOTIENCKATA (DEAEPALINAA HA EHAOKPUHHUTE APYXXECTBA

VI CAEAAMNAOMEH KYpC MO KAUHWYHA eHAoKpuHoaorust — Cerea, VHrapusi. Opeanusamopu: ). Julesz, F. Laczi.

1999 r.
Il CAEAAMNAOMEH KypC MO MOAEKYASIPHA U KAETbYHA €HAOKPUHOAOTUS —
7-11 1oan, MioHctep, lepmanns. OpeaHuzamop: E. Nieschlag.

2000 r.

Opearuzamopu: R. Ross, T. Wheetman

CAEAAVNAOMEH KYPC MO MOAEKYAspHA 11 KAeTbUHA eHAOKpnHoAorus — Lileduaa, Beankobputanus.
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AApec Ha pepakUMOHHATa KOAerus:
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Cnucanue ,EHpOKpUHOAOTUSY,  n3AaHNE
Ha BbArapckoTo HayuyHO APYXECTBO MO eHAOKPY-
HOAOTVISI, M3AM3a B UETUPU KHUXKMU FOAWLLIHO. B
Hero ce oTnevarBaT OPUTMHAAHV Hay4YHW CTatuy,
KasyucTyHn CbobLLeHus, 0030pu, peueHsnn u
CbOOLLEHMS 3a NPOBEAGHU MAK NPEACTOSLLY Ha-
YUHWN KOHIPECH, CUMMO3NYMU U APYr matepua-
AV B cdeparta Ha KAMHUYHATA €HAOKPUHOAOTMS.
CnyvcaHneto m3Am3a Ha ObArapcku €3nk C MoA-
poOHM peslomeTa Ha ObArapcku M aHFAWACKN.
3araaBuisita, aBTOPCKUTE KOAEKTVBU, @ CbLLO HaA-
nucuTe 1 O3HaYeHusiTa Ha WAIOCTpauunuTe u B
TabAvUpTe  Ce oTnevarBaT ¥ Ha ABaTa e3nka.
Matepuaante, npeaocCTaBeHn OT YYXKAW aBTOpY,
Cce MnomecTBaT Ha aHTAMACKM C UAAOCTEH WAK
noAbDpaH NpeBOA Ha ObArapcku.

Marepuaante TpsibBa Aa ce npeaoCTaBAT
B ABa €AHAKBU €K3eMMAsipa, HaredyataHu Ha nu-
wella mallnuHa A KOMMNIOTbP, Ha Xaptusi ¢op-
mar A4 (21 x 30 cm), 60 3Haka Ha 30 peaa npwu
ABOEH VHTEpBaA MEXAY peaoBeTe (eaHa CraH-
AQPTHA MALUMHONMCHA CTpaHuLa).

ObGembT Ha nNpeacTaBeHuTe pabotn He
TpsibBa Aa npesuwasa 10 CTaHAAPTHU CTpaHULK
— 3a opwurMHaAHute cratumn, 12 crpaHuun — 3a
ob30opHuTe cratun, 3—4 CTpaHUUM — 3a Kasywc-
TYHUTE CbOOLLEHNs, 4 CTpaHuun — 3a nHOp-
MaLun OTHOCHO Hay4yHu nposisu B bbArapus n B
uykOuHa, KaKTo W 3a Hay4Hu AMCKycuwn, 2 cTpa-
HULM — 32 peueH3un Ha KHUri (MoHorpadpuu u
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yuebHuuy). B nocoueHnss obem ce BKAlouBat
KHUrOMUCBLT 1 BCUYKW MAIOCTpauun u Tabdanupn. B
CbUsl HE C€ BKAKOUYBAT pestomerara Ha ObArap-
CKW 1 aHrAMACKW, uniiTo obem TpsibBa Aa Obae
okorno 200 Aymn 3a BCsko (25-30 matumHonuc-
HU peAa).

PeslomeTata ce NpeACTaBsST Ha OTAEAHU
ctpaHuun. Te Tpsbsa Aa OTpassiBaT KOHKPETHO
paboTHata xunoTesa U UeATa Ha paspabortkara,
M3MNOA3BAHNUTE METOAM, HaN-BAXHWUTE PE3yATaTn U
3aKkAoueHns. Karouosute aoymmn (A0 5), cbobpase-
Hn ¢ ,Medline”, Tpabsa aAa ce nocouyar B Kpas
Ha BCSKO pesiome.

CrpykTypatra Ha cTatuute TpsibBa Aa OT-
roBapst Ha CAEAHUTE WM3MCKBAHUSA:

TutyAHa cTpaHunua

a) 3arAaBue, MMeHa Ha asTopute (coOCT-
BEHO uMe 1 damuAMs), Ha3BaHWe Ha HayyHarta
opraHusauus AU Ae4eOHOTO 3aBeAeHne, B Koe-
10 Te pabotat. [Npy noseye OT €AHO 3aBeAeHVE
MMeHaTa Ha CbLUMTEe 1 Ha CbOTBETHUTE aBTOPU
ce mapkmpar C undpu NAN 3BE3AUYKU;

0) cbLMTE AQHHWM HA AHFAMACKW €3uK ce
M3NMCBaT NOA ObATApPCKMSI TEKCT.

3aberexka: Mpu Cratum OT YyXAW aBTO-
pu ObArapCKusT TEKCT CAeABA aHrAwiickusi. Tou-
HUST NpPEeBOA OT aAHMAWICKW Ha ObArapcku ce
ocurypsia OT peaakumsta. Toa ce OTHaca v 3a
OCTaHaAMTe TEeKCTOBE, BKAIOUUTEAHO pestomeTara
Ha ObArapcku.

OcHOBeH TEeKCT Ha craTtusita

OpurvHaAHUTE  CTaTUKM  3aABAXKWUTEAHO
TpsibBa AQ MMaT CAeAHaTa CTpyKTypa: yBOA, Ma-
TepUaA 1 METOAM, COOCTBEHU pe3yATati, 0OCHX-
AQHE, 3aKAIOYEHNE WAW M3BOAMW.

Metoankute caepaBa Aa GbaaT MOAPOOHO
onucaHn (BKAIOUUTEAHO BUABT U dupmara npo-
N3BOAWTEA Ha U3MOA3BAHWTE pEaKTVBW 1 anapa-
Typa). CblLLOTO Ce OTHACsS M 3a CTaTUCTUYECKUTe
METOAM.

Tesn u3NCKBaHWS He Baxar 3a ob3opuTe
n Apyrute BuaoBe nybaukaumn. B Tekcra ce po-
nyckar camo OpULMAAHO NPUETUTE MEXAYHAPOA-
HV CbKPALLIEHVs; NpPU M3NOA3BAHE HA APYrY Cbk-
palleHns Te TpsibBa Aa ObAaT M3PUUHO NOCOYE-
HU B TEKCTA. 3a MepPHUTE EAUHULM € 3aAbAXKU-
TeAHa MeXAyHapoaHata cuctema Sl. Lurature
BbTpe B TeKCTa € MpenopbuymTeAHO Aa Obaar oT-
BeAsi3BaHM CamMo C Homepata UM B KHWUronuca.

size of the paper and should be submitted on
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.

lllustrations

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-




VAloctpauum u T1adbAuum

WAocTpaupute Kbm Tekcta (purypu, rpa-
dvKn, Avarpamu, Cxemn u Ap. — YepHo-OeAn
KOMUsi C HeODXOAMMUSI AODBP KOHTpAcT 1 Ka-
4ecTBO) Ce NPeACTaBsT Ha OTAeAHU AucTose (Oe3
OOSICHWTEAEH TEKCT), B OPUTMHAA U ABE KOMWs 3a
BCSIKa OT TsIX. TeKCTbT KbM urypute CbC CbOT-
BETHaTa VM Homepaumsi (Ha ObArapcku 1 Ha aH-
FAMIICKW  €3UK) ce MnpuAara Ha OTAGAEH AUCT-
onuc. Ha rbpba Ha Bcsika durypa ce Haanucsat
C MOAVB CbOTBETHUST HOMmep (C apabckn uud-
pv), 3arAaBMETO Ha CTaTusita U VIMeTO Ha BOAe-
Uy aBTOp, KaTo Ce M0CoYBa U MNOAOXKEHNETO
(rope, AoAy). TabAnuyTe ce npeACTaBsit C roToBO
HanucaHn ODSICHUTEAHN TeKCToBe Ha ObArapcku
W aHTAWACKM, KOUTO Ca PAa3NOAOXKEHU HAaA TsX;
HOMepauusTa UM e OTAeAHa (Cblo ¢ apabcku
undpu). lNocouennte B TabAULMTE AQHHU He
TpsibBa Aa ce AyOAupat c Te3n BbB ¢urypute. B
TeKCTa He Ce OCTaBsi MSCTO 3a WAIOCTpaLuuTe;
CbLLIOTO C€ MOocoYBa CbC CTPEAKA W CbOTBETHUS
HOMEpP B ASBOTO DSINO MOAe Ha AuCTa.

Knuronuc

Khuronucbt ce npeactaBs Ha OTAEAeH
AVCT. BposiT Ha uuTMpaHuTe U3TOYHUUM € npeno-
PbUMTEAHO Aa He HaaxBbpAsi 15 (3a obsopute A0
30), kato 2/3 ot TaX AQ ObaaT OT nocAepHuTe 5
roavHun. lMoapexaaHeto craBa no asdbyuyeH pea
(MbpBO Ha KMpPUAMLA, MOCAE Ha AATUHWLA), KaTo
CAEA NOPEAHNs HOMep ce oTOeAsi3Ba PpamrAHOTO
VIME Ha MbpBUS aBTOP, CAEA TOBa WHULWIAAUTE MY;
BCMYKM OCTaHaAM aBTOpPW Ce€ MOCOYBAT C MHWLYA-
AVITE, MOCAEABaHN OT pamnaHOTO nme (B obpareH
pea). CaeaBa LSIAOTO 3arAaBre Ha uUMTMpaHata cra-
TVSl, CA€A HEro — Ha3BaHWETO Ha CnucaHuneTo (MAn
ODOLLONPUETOTO My CbKpalLieHre), TOM, TOAMHa,
Opoli Ha KHWXKKaTa, HauyaAHata v KpaiiHata Crpa-
Huua. [AaBu (paspeAv) OT KHWUIM ce w3nuceat no
AHAAOTMYEH HAuYMH, KaToO CAEA aBTOpa 1 3arAaBu-
€T0 Ha rAaBata (paspena) ce OTOeAsi3BaT MbAHOTO
3arAaBre Ha KHUrata, MmeHata Ha peaaktopute (B
CKkoOW), WM3AATEACTBOTO, PAABT 1 FOAMHATA Ha W3-
AdBaHe, HayaAHaTa 1 KpamnHata CTpaHuua.

lMpumepn:
Cmamus om cnucaHue:
1. Mclachlan, S., M. F. Prumel, B.

Rapoport. Cell Mediated or Humoral Immunity
in Graves’ Ophthalmopathy? J. Clin. Endocrinol.

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, year, 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
author. The Editors will not be responsible for-
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Metab., 78, 1994, 5, 1070-1074.

IhaBa (pasgea) om kHuza:

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

AApec 3a KOpeCrnoHAeHUMsi C aBTopuTte

To ce aaBa B Kpasi Ha BCsSika CTatus u
CbAbPXKA BCUYKN  HEOOXOAVMM  AQHHU  (BKA.
MOLLLEHCKU KOA) Ha ObArapcku esuk 3a eAuH oT
aBTOpuUTE, KOWTO OTroBapsi 3a KOPECNOH-
AeHUusTa.

Bcnukn  pvkonucn  TpsibBa  aAa  ce
“3NpaLLaT C NPUAPY>KUTEAHO NUCMO, MOANVCAHO
OT aBTOpUTe, C KOETO MOTBbPXAABAT CbIAACMETO
cu 3a otnevyarsaHe B cn. ,EHAokpuHOAOrMs®. B
nucmoto  TpsioBa  Aa  Obae  oTbeasizaHo, ue
matepuarbT He e OuAa oTneyatBaH B APy
HayYHU CNUCaHWs Y Hac u B YyxbOuHa. Pbkonuncy
He ce BpbLuaT.

Bcnukn  marepuaan 3a  cnucanueto  ce
“3NpaLLaT Ha NOCOYeHWs aApec Ha peAakumsra.

damages or loss of the papers submitted. Papers
returned to the authors for revision and not
received back in 60 days it shall be treated as
newly submitted manuscripts. Manuscripts of
articles accepted for publication will not be
returned to the authors.
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