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Lead, being in the list of the most spread environmental pollutants and
having polytropic effect, damages nervous system, the process of hemoglobin
synthesis, cardiovascular system, liver and kidneys, induces reproductive dis-
turbances. The problem of lead pollution is urgent worldwide and particularly
for highly developed countries.

Lead has been mined and used in Armenia since ancient times. During ex-
cavations at the Metsamor metallurgical complex located near Yerevan, which
dates to the 3rd and 2nd millenniums BC, several leaded alloys have been dis-
covered. Four of nine different alloy types discovered were found to contain
lead; these were lead and copper; a leaded bronze containing copper, tin and
lead; a leaded brass containing copper, zinc and lead; and a leaded bronze
containing copper, lead, zinc and tin. '

In ancient Armenia, lead was used in construction, for the joining of water
pipes, as an alloy constituent in coinage, and for the manufacture of ceramics.
In ancient and medieval manuscripts, there exist a number of prescription for
the compounding of leaded paints and medicines. In the late middle ages lead
was used for the manufacture of bullets and for fishing net weights. For centu-
ries, mining complexes in Armenia have been operated where lead or leaded
ore was extracted and processed into metal [1].

Accordingly, hygienic issues connected with wide lead usage existed in the
past, which today are recognized as serious ecological and hygienic problems
[5-8]. Various branches of modern mdustry as well as the development of
automobile transportation, have resulted in the deposition of large amounts of
lead in the human environment. In the past contamination of the environment
of Armenia by lead has not received the necessary. attention. In order to fill
this gap, our joint Armenian and American team initiated research on this is-
sue.
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Materials and Methods

Industrial establishments in the cities of Yerevan, Byureghavan, and Ga-
garinavan were studied, and the environmental contamination in Yerevan and
Byureghavan was assessed. Workplace air samples, drinking water, soil, paint
samples from .dwellings. and public buildings, and settled dust samples were
obtained and determined for lead content. A series of studies have been carried
out in some environmental objects in the earthquake zone of Armenia, too
(Spitak, Gyumri, Akhurian).

Blood samples from 143 industrial workers, as well as 252 children and 47
adults from industrial districts were analyzed for blood lead, and if possible for
erythrocyte protoporphyrin and hemoglobin. A group of 73 exposed male
workers (and 26 controls) were studied for the effect of exposure on gonado-
tropic hormones, and on 14 male workers the morphology of sperm was ex-
amined.

Altogether, 442 blood samples, 110 samples of settled dust taken from
dwelling houses (83) and industrial areas (27), 90 samples of paint, 97 samples
of atmospheric air, 89 samples from working zone, 89 soil and 21 water sam-
ples were analyzed for lead using flame or Zeeman-corrected graphite furnace
atomic absorption spectrophotometric ‘methods. Hormone levels were studied
using immunoenzymatic methods. Data was statistically analyzed using "T" and
chi-square criteria.

Results and Discussion

Lead in atmospheric air

In the 1980s, the lead content of outdoor air in the industrial cities of Ar-
menia - Yerevan, Vanadzor, Alaverdi, Hrazdan, and others - exceeded the So-
viet maximum permissible level of 0.3 mcg/m’ by as much as 4 to 5 times. In
1991-1992, during the economic blockade of Armenia, lead emissions:de-
creased as a result of reduced industrial activity and transportation (table 1).

Table 1
Lead content in atmospheric air

City Year Number of Determined Range Average
samples (%) (mcg/m’) (mcg/m’)

Yerevan 1992 72 L. 4 0-1 0.4

1995 15 "oe 1733 0-1.8 0.997

o1 :
Byureghavan 1996 10 40 k. 05-09 0.72

For example, in 1989 automative emissions amounted to 500,000 tons and
the level of lead in air varied from 0.21 to 3.0 mcg/m’. By 1992 emissions de-
creased to 50,000 tons, and lead could be detected in only 4% of the samples
collected, at levels mostly of 0.1 to 0.4 mcg/m’to a maximum of 1.0 mcg/m’.
By 1995 industrial and transport activity had increased, resulting in emissions
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of 204,000 tons [2]. Lead was then detected in.73.3 % of samples studied and
at higher concentrations, averaging about 1.0 mcg/m’. In Byureghavan, a lead
crystal industry center, lead ‘was detected in 40 % of air:samples taken, at lev-
els of 0.5 to 0.89 mcg/m’. In _the classrooms of a school located 300 meters
away from the crystal factory, lead levels in the air were still 0.3 to 1.0 mcg/m’.

Samples of settled dust (table 2) taken from the school and nearby build-
ings at Byureghavan showed significant, levels of lead contamination ranging:
from 115-462 mcg/m? in classrooms, 450-600 mcg/m? in- dormitories, and 357-
756 mcg/m’ in the cafeteria. In homes, surface dust lead content ranged from
385-1300 mcg/m?, and a nearby clinic and a store levels in surface-dust ranged
from 800-1700 mcg/m>. zpwiigat 16

Samples of settled dust taken from homes and public. bﬁildmgs in Yercvan
in 1993 showed surface lead level in the range of 150-1100 -meg/m’.

Ecological research conducted in Yerevan showed that stiow cover was 10
times more contaminated with metals than the underlyingssoil: The anthropo-
genic flow of lead to the soil which in 1989 amounted-to 114 Ig/km’ had de-
clined to 18 kg/km? in 1995, reflecting the consnderable declme in mdustnal
and transport activity. £200r

Y 951

09tz A Table2

Lead contents in the air and settled dust samples taken inside dwelllngand public houses
City Number of Determined Range . Average
samples ) (meg/m’) (mcg/m?)
Byureghavan :
a) Air 8 8 0.3-1.0 0.8
b) Settled dust
boarding school ' 115-462
classrooms 4 4 450-500 420
dining hall 2 2 357-756 475
dormitories 4 4 385-1300 585
' dkelling houses 8 -3 800-1720 1050
'_" shops ' polyclinic 2 ) e 1260
Ym i i Al
Settled dust ...,:- ey gy
dwelling houses 46 46 150-1100 (0890 .,
3.The earthquake zone N e 2%
Temporary houses ’ ! 1330
Gyumry 2 2 220480 | 350
Akhurian “ < 402685 . | 580
Spitak 8 6 550-690 , | 648
Spitak, school N 1 classrooms 3 3 235-590 368
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Drinking water and soil contamination '

Determinations of lead in drinking water in 21 samples taken from Yerevan
have not revealed contamination of this medium, ,Drmkmg water is remarkably
free of trace element impurities. Lead in water is undetectable at less than

1 mcg/l.

. Table 3
' Lead content in soil
Soil surface Number ... Range Average
of samples ' mg/kg mg/kg
Near highways 9 112-249 182
300-400 m far from highways i 4 40-50 42.5
At the depth of 20 cm near highways o7 90-240 154
300-400 m far from highways 50 46-102 66

Studies of the soil lead content of Yerevan and its suburban areas (table 3)
showed that lead is present from geologic'and anthropogenic sources to varying
degrees in all areas tested. Contamination is especially noted near roadways to
a depth of 20 cm. Nine samples taken from the upper 5 cm of soil near the
roadways showed 112 to ‘240 parts per million (mg/kg) by weight - exceeding
the Soviet maximum permissible level of 20 ppm about 5 to 10 fold. Four
samples taken 300 to 400 m away from the roadways gave 40 to 50 ppm. Even
samples collected at a‘depth of 20 em were quite high: 100 to 227 ppm near
roadways, and 38 to 47 ppm at a distance of 300 to 400 meters away from the
roadway.

The Soviet standard is unrealistically low, but the data nevertheless indi-
cates that lead contamination has deposited from transport sources.

Lead in paints

In regulations of the former USSR, which are largely still in force in Ar-
menia, the use of lead in paints intended for residential and public use was
either severely restricted or banned. This had a noticeable effect in reducing
the environmental hazard associated with lead paint usage. Nevertheless, the
presence of some lead in paints contmues to be a source of environmental lead
contamination.

Table 4 shows the concentration of lead in paint samples taken from many
schools, hotels, hospitals and homes in and near Yerevan. Most of these are
from older buildings constructed during the Soviet era. 61% of samples con-
tained 0.06 % to 0.5 % Pbbywelght 25 % contained 0.5 to 1 %, and the
hlghest contained 1.22 %, which is quite low in companson with values found
in the United States.
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Table 4
Lead contents in the paint from public buildings and dwelling houses

Location and number of samples Lead %
Yerevan Average Range

Shengavit district schools (12) 0,29 0,01 —0,73
Center district schools (16) 0,55 0,01 — 1,22
Erebuni district schools (14) 0,54 0,07 — 1,07
Shahumyan district schools (7) 0,25 0,03 — 0,68
Hospitals, polyclinics, hotels, appartaments (15) 0,15 0,01 —0,53

Gyumri temporary houses (6) 0.53 0.12-1.3

Spitak (16) 0.62 0.17-2.37

Akhurian (4) © 046 0.22-1.07

In northern Armenia's earthquake zone, however, leaded paint contamina-
tion of temporary homes and metal shelters is a problem. These shelters and
pre-fabricated houses were installed after the 1988 earthquake and were
brought to Armenia from several foreign countries. After ten years the exterior
paint on these buildings is in deteriorating condition. The paint used on the
exterior of these structures was found to vary in lead content from 0.14—
2.372 %, which in some cases exceeds safe levels. Nearby soils were found to
contain 725-2900 ppm lead, and lead content of surface dust samples taken
within the shelters ranges from 220-690 mcg/m’. These constructions are not
regularly maintained, and leaded dust from the exterior can be carried indoors.
The use of leaded fuel for heating constitutes another source of potential hu-
man exposure. a4y

Lead in the working environment

Hygienic studies of three industries have shown that outdated production
technology and inadequate methods for environmental contamination control,
as well as factors such as raw material and energy supply interruptiom: causing
ventilation system breakdowns, have resulted in highly contaminated workplace
environments. Lead levels in workplace air and settled dust are extremely high,
in some cases exceeding permissible levels by ten to one hund.ted tlIDCS or
more for air. fii

Table 5 shows the range of lead concentrations in the workmg zone air in
various industries. These values exceed: applicable: OSHA" and the former
USSR standards — 30 mcg/m’ — several fold:: For companson, the US OSHA
lead standard is 50 mcg/m’. s N 28

* OSHA - US Occupational Safety and Health Administration.
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Table 5 shows the range of lead %"’settled‘aiiistm various types of indus-

tries.

et Table 5
Lead content in industrial areas _
Name of enterprise Number of | Working zone Number of | Settled dust
samples air (mcg/nr’) samples (meg/m?)
Crystal production - 48 530 — 1860 11 3800 — 415000
Chandelier production 27 350 — 1100 7 756 — 2490
Printing plants 10 10,1 — 13,4 5 156 — 490
Electromechanical production 4 0-1,1 /e 980 — 1840

Health effect of lead

Blood lead levels (BLL) of workers in the most contaminated factories
were correspondingly elevated (table 6).

At the Byureghavan Crystal Factory, where the most extreme conditions
were found, BLL of production workers were in the range of 15—89 mcg/dl
with about 21% of workers tested exceeding 60 mcg/dl. At the Yerevan electri-
cal chandelier factory, the intensity of lead usage and contamination is lower,
and BLL here are correspondingly lower; here, only 2 of 27 production work-
ers had blood leads exceeding 50 mcg/dl. Workers in printing factories, where
lead is used at a low level, ambient lead levels are realistic and workers blood
leads are mostly less than 20 mcg/dl. For crystal shops workers with BLL of
40 mcg/dl and higher, protoporphirine contents in blood was higher than
80 mcg/dl (from 81 to 260 mcg/dl, average — 160,9); for those with BLL higher
than 60 mcg/dl — rotoporphirine contents in blood amounted to 120—
529 mcg/dl (average — 316 mcg/dl). As for haemoglobin, its contents did not
exceed permissible levels.

In pollution of the atmosphere with lead as well as with a number of other
harmful substances, a great role plays the automobile transport to the direct
and lasting occupational action of harmful substances of which, state transport '
staff are subjected. When in 1989-1991 health condition of these professionals
was examined the situation in Yerevan was as follows: in the air of respiratory
zone carbon oxide exceeded TLV 4.6—6.2 times, nitrogen dioxide 3.5—4.5
times, that of benzopyren 6.5—9 times and lead — 3.2—4.4 times. The investi-
gations have shown that the morbidity among the trolley-bus drivers followed
by temporary disability to work was high (198.1 + 3.9 cases and 1834.9 + 11.8
disability days to work per 100 people). The disease rate of the nervous system
and respiratory tract was very high (61 and 70 cases per 100 people respec-
tively). The average duration of one case was 9.4 days. In one of trolley-bus
terminals the rate of the general morbidity was far higher — 1992 days per 100
people and one case duration was 10.7 days.
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Table. 6

e
f

s Blood lead levels in workers (mcg/dl)

Name of indus- Number Average Range | To 20 | More than | More than | More than
trial sites of workers 20 to 40 40 to 60 60
Printing plants 51 }1,715,25 3-21 50 1 = <
Crystal smelting 39 43,5+21,4 | 15-89 3 9 19 8
Chandelier pro- 13 34,4+12,4 | 7-53 - 3 9 1
duction
Crystal grinding 14 18,643,96 | 12-27 - 10 4 z
Electromechanical | 126 .| 10,3%2,3 5-28 . 10 . 14 2 -
ouic P b o iorciise - . :
Control gropi <)y 47w ~p-4,99+1,76 | 2-22 35 12 - =

63.8% of 227 policemen of the transport inspection were ill with this.or
that disease during the year. 27% (62 people) got ill for 4—5 times or even
more, because of which 1991 days were idle (31 idle days).

Among the transport policemen morbidity of nervous disturbances and ar-
terial dystonia was very high. Among 131 inspectors examined at the clinic of
the Institute of General Hygiene and Occupational Diseases in 20 of them
nervous system diseases were revealed, and in 32 of them — arterial hyperten-
sion, 35% of the examined suffered from obesity.

- The second among the revealed health changes were the diseases of the po-
licemen's respiratory tract, particularly bronchitis. The given data indicate that
the health factors of transport inspectors and drivers are quite unsatisfactory,
and there is a certain connection between those factors and the environmental
pollution.

The same picture pertains to exposed people, particularly children who are
most sensitive to the ill effect of lead exposure (table 7):

In Yerevan, where general environmental contamination is mostly the
consequence of vehicle emissions, blood leads average 6.5 mcg/d! in children
with values ranging no higher than 18 mcg/dl. In Byureghavan, where envi-
ronmental contamination can be traced to the presence of the nearby crystal
factory, the average blood lead in school children is 10 mcg/dl with values
ranging up to 22 mcg/dl, and almost 4% greater than 20 mcg/dl. Haemoglobin
content was reduced in the blood of substantial part of children in the back-
ground of the lack of protoporphyrines. Lead contents in the blood of adults
varied from 7 to 22 mcg/dl.
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Table 7

Blood lead levels in children (mcg/dl)
Index .:May 1992 July 1992 August 1992 May 1995 October 1996
i 1 . Yerevan Yerevan Yerevan Yerevan Byureghavan
Number of samples 62 44 37 55 54
Average - 6,010,41 7,8%3,2 6,624 - 5,612,8 10,0+5,2
Range 1-18 2-17 2-12 2712 3,1-21,6
<9 meg/dl (%) 22,5 29,5 10,8 10,9 444
>20 meg/dl (%) = S e = 3,7

- No disturbances in haemoglobin and protoporphyrine levels were observed.
Up to 1991 in lead industry 5 cases of chronic occupational lead poisoning
were recorded. After 1991 no chronic poisoning cases were recorded, though
during medical examination some biochemical disorders were found.

Gonadotropic hormone levels have been studied in male lead production
workers and a group of controls.

Table &
Content of 'gonadotropic hormones in blood of workers exposed to lead
Hormone
;‘t;‘;n‘;’; o?‘w“‘;‘;;, Indices- | FSH(IU/L) | LH(IU/L) |PRL(MIU/L)|  Testosteron
; (nmol/l)
Crystal factory| 30 Range | 1,02-11,5 | 1,9-9.4 65470 10-22,7
Average | 5,54£1,15 | 5.6241,3 | 206+30 17,542,
Chandelier 17 Range 1,12-6,8 2,3-9,4 65-250 10-22°4-
prodtion Average | 4,24%1,79 | 6,56+2,2 |’ 149,7+49,8 16743, |
Electrome- 26 Range | 1,61-7,98 | 2,48-128 | 70-281 1226
e cton™ | | Avermge | 395124 | 5839 |1an7e7981 | 185853
Controlgroup [ 26/ | Ramge | 2,08-293 | 646-87 | 207-257 19,1-23,4
CUFE T Aversge | 2,610,338 | 7,58+07 | 2301697 | 214414

The results (Table 8) show that the level of follicle stimulating hormone is
elevated in lead workers, and the levels of luteinizing hormone, prolactin and
- testosterone are reduced, at levels generally corresponding with the intensity of
exposure. Preliminary studies show a higher incidence of perinatal mortality in
cities affected by lead contamination [3].

As the outcomes of our studies show, such environmental objects as the air
of working zones, the atmospheric air, soil, paint, are contaminated with lead;
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in a number of cases contamination exceeds many times maximum permissible
level and thus threatens human health. Since our studies were mainly carried
out in the crisis period when industrial enterprises and motor transport col-
lapsed bringing to reduction of lead contamination level, so the urgency of
current situation becomes quite obvious. Even when relatively low contents of
lead are detected in the environment, cases of lead higher concentration,
harmful for human health, in the blood not only of workers but also children
and adults, the change in one of the most principal indices of them synthesis
of protoporphyrines level in the blood; disturbances in producing gonadotropic
hormones by hypophysis and testicles and spermatogenesis; biochemical distur-
bances; and at the early stage - the increase in rate of chroni¢ poisoning by
lead of workers as well as of perinatal mortality, have been reyealed. At present
a serious threat of adverse impact of lead upon human health represents the
fact that industrial enterprises resume operating at the entire power and the
functioning of motor transport has already been completely rehabilitated and
thus the volume of lead emissions into the environment is increasing.

The given information makes it urgent to continue studies using newly ob-
tained data on lead contamination level; to develop and put into practice com-
plex measures on the reduction of contamination of environmental objects with
lead and, therefore, to prevent the population's health from adverse impact of
lead.

-+ It is clear from the above data that Armenia has a lead problem associated
with industrial usage of the metal and with vehicular transport. Our findings
have pointed to several problem areas, but others need to be identified and in-
vestigated, and the effects of lead on the health of the population need to be
studied. A preliminary estimate of the adverse economic impact of lead in Ar-
menia has been calculated at $55 million. Taking into account the importance
of this question, the problem of environmental lead contamination and reduc-
tion of lead usage for gasoline and other purposes in Armenia has been in-
cluded in the National Environmental Plan funded by the World Bank and
Armenian Government [4]. The implementation of the Plan will enable to
protect the health of the population and the environment from adverse impact
of lead. TG
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NunmiGuuhmty t {wjwunwGh opny pwljuduyptph zpewlm b wpmwnpw-
Y6 Showywipbph wmnnunjwénipynilp Juupupm] b Gpu wqnbgmpynilp widwig
wnnnonipjwl dh zmgp gmguGhGtph Ypw: Onmu, Guunwd thnym dhe, honnud, gpnud,
Gpybpnud, hGswbu fwlb wpnonywe Shewjuyph wqnhgnipjubp bipwplywd dwpn-
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g wpw he Yuuwph wwpnGwlnpniGp ooyt £ wnndwjhG wnunppghnt
uyblnpndnnndtmphujh dhengny:

Ununnyjwd pGwlujuypbpont pwipng 259 bpbfuwGbph, 47 ShowhwuwyGhph
i wunugpmpyniGibpnd juwwph wqnigmpjubp GGpwnlynn 143 pwlynpGhph
wpywi wGwihqGbpp gniyg wybghl, np htmwgmnyjwdGbph pynud i fudpbp, npnlg
wpwl dhy Yuwuwph wwpmGuimpymp pwpdpugwé t: GplwGh bpbluwGbph
18.7%-h dnmn Yuuywph Swiwpnuip wpjwl dhe qbpuquigl) £ dnudnp qupqug-
tw6 huniwp YuwGquijnp 10 dfg/n vwhiwbGp’ hwulbiny 18 dig/ny: Rympbnunju-
Goui htnwqnujwd bpbfuwGbph 40%-h dnmn wpdwGwemyty tp 10 dlg/n-hg pupdp,
hul 3.7%-h dmn’ 2084q/n1-hg pwpdp dwiwprpul, nzm uwyunbwihg £ potGunjnpnid-
Gbtph qupqugiwG hGwpwynpnipjul mbuwlbnhg: <binginphGh wuwpmGwlnipjmGp
$hqhninghwiwl Gopiwyh vwhiwGGbpod £ by (wybh o wnnphG uwhswi-
GbphG), puly wponnwnpbhphGGbph pwlwyp sh wlgly Yunwlquunp uwhiwbp:
2ympbqunjwih pmﬁqnéxﬁhph unwn, Juuywph wupmGuinmpymip mwnwgh £ 15-
89 dljg/n;, pln npmd 21%-h dnn Juwuwpp gipuquGgl) £ pniGwynpiwl wbuw-
ytnhg JmuwGguinp 60dlg/n) uwhiwGp:

Rymptnuuuljju gwhbph wpnwnpmpui puiynpGbph dhowiwulnipjul dnn
wpywl dbe yuwwwph wupniGwympynilp gbpuquigh t wijnwiq 4044q/n, huy
wnw@dhi pwGynpGbph dnwn’ 50 dig/n; uvwhiwbp: Ywwwph 40 dig/ni-hg pupép
wjupm Gwlnpjul ghwpnd wpnnnwnpdhphGGbph puGwip gbpuquilghy & 80 dig/n;
uwhiwbp, hwulbym] vhGsu 529 dijg/nr Upjul dhy gqnGwnmnpnu hopdnGGbph
(wpnpulmhG, $ojhiynynunhinuglng U ynunbGhquglnn hominGGbp, whunnunk-
pol) npoymdp hwjnGwpbptg dh wpp thmhnfumpniGGbp, npnGp Yyuynd GG
hnminGur wponoiyghwih npnywih fuwGqupdwG dwuhG:

2tpwd myywiibpp Yyuynd 46, np {dwjwumwlng pgwlw wpnwugpulwi
dhouwnjuyph Juujupny wnunnnnwip whnp E wihwlqunuiglh hhghtGhunGhphG U
pGuwwyuwhuyuimpyub funhpGipm] qpunynn twubGwqbmGbphl, pwGh np welw LG
pwlsmpyub nmwppbp fudptiph dnin wenn9mpjwl gnigubhzGbph 1nipg JtnnuiGhn:

HEKOTOPBIE IIOKA3ATEJIH 3JOPOBhS B YCIIOBUAX 3ATPA3HEHHOM
CBHMHIIOM OKPYXAIOINENA ¥ IPOU3BOJACTBEHHOU CPE/BI

9.A.babasiH, Koran B.IO., P.J1.OBanecsH, B.B.I'aGyusn,
P.A.BypHa3sH, JI.A.CapesaH, P.I.I'ypmuxss,
A.K.Cararensii, C.I. MxprusiH

Iemsio HacTosmiel paboTH SABISIIOCH M3YYEHHE 3arpSA3HEHHOCTH CBUHIIOM
OKpYXaloIlle# U IPOM3BOACTBEHHON CpPEABl B HEKOTOPHIX HACEJEHHEIX ITyHK-
TaX ApDMEHUM ¥ BHISIBJICHME HapYILIEHUH CO CTOPOHEI psilia IToKasaTejei 3/10-
POBBSI JIALI, ITOABEPTAIONIMXCS BO3ACUCTBHIO 3TOTO 3arps3HuTesa. C IOMOIIBLI0
aTOMHOK a6copOIIMOHHOM CIIEKTPOdOTOMETPUH YCTAHORIEHO, YTO BO MHOTHX
npobax atMoctepHOro BO3[yXa, IBUIM, OCEBIIEH Ha ITOBEPXHOCTH XWILIX U
OOIIECTBEHHBIX 30aHWA, IIOYBEl ¥ COCKOOOB Kpacku, a TakXe B KPOBH XHTE-
Jiel coliepXaHWE CBHHIA IPEBBIIIAET NONYCTUMBIE T'MIMEHHYECKHE HOPMEL
Anamu3 xpoBd 259 gmeredt, 47 B3pOC/IEBIX, IPOXMBAIOIIMX B 3arps3HEHHEIX
paiioHax, ¥ 143 pabouux NpeANpUATHIA, UCIIONBL3YIONNX CBHHELl, BRISIBWI Ha-
JI9He 3TOro Mertajia B KpoBd. V 18.7 % nereit r.EpeBaHa ypoBeHb CBHHIA
TpEBRINaN 6e30MacHyI0 I YMCT] Btro'm pa3BuTyst HopMmy — 10 mxz/0a, moc-
Turas 18 mxz/dn. B BioperaBane xe y 40% obcienoBaHHEIX JeTedf ypOBEHb
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CBHHIUA IpeBhIIaN BhIIIEyKa3aHHBIH, a y 3.7% obciefoBaHHBIX SBISETCH YyI-
POXAIOIIMM ¢ TOYKM 3DEHUS Pa3BUTHS CBHHLIOBOM MHTOKCHKAIMHU. VY Hereit
ypOBeHB remMoriobuHa 6sU1 B npeaenax (pM3MOIOrWYECKOr HOpMEI (Gike K
HIDKHeY IpaHuIe), IMpoTonopdHUpUHOB He IpeBHIIa]l ONACHOIO Iipexena. Y
pabounx (BroperaBaH), ITOABEpraloIMXcs NMpodeCCHOHANBEHOMY BO3IEACTBHIO
CBMHIIAa, YDOBEHb B KpOBH Koiebaics B mpemenax 15—89 mxz/on, mpauem y
21% obcaenoBaHHEIX OH IpeBnnnan 60 mxz/os. YV GonblumHCTBA pabGodmx
MPOM3BOJCTBA XPYCTAJIBHBIX JIIOCTP CONEpXaHWe CBHHIA INpeBbIano Geso-
nacHeli yposeHb (40—50 mxz/0n). Conepxanue Xe B KPOBH NIpOTONOphHpH-
HOB npeBrnnano 80 mxz/oa, nocturas 529 miz/oa.

UccrienoBaHue cofiepXaHWs B KPOBM I'OHAZOTPOITHBEIX TOPMOHOB (IIpoNak-
THH, (OJUIMKYIOCTUMYIUPYIOIIUA M JIIOTEHU3UPYIOIIMA TOPMOHEI, TECTOCTE-
POH) BBISBHIO DS M3MEHEHWA, CBUIETEILCTBYIONMX O Pa3sBUTHH CEPhe3HBIX
HapyllIeHUH.

ITpuBeieHHBEIE NaHHBIE CBHIETENBCTBYIOT O HEOOXOMMMOCTH NpPOBENECHUS
JaTbHEHIIIMX MCCIIeNOBaHUI B 3TOM HallpaBIICHAM.
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