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The fact that there are widely scattered throughout the U.S.S.R.
many plants'involved in the production of vinyl chloride (VC), poly-
vinyl chloride (PVC) and in the manufacturing of them into finished
articles and that there is a significant quantity of workers who
are women makes it necessary to study the embryotropic effect of
the said compound. Vinyl chloride in high concentrations together
with ethanol produces an embryotoxic and teratogenic effect
(Zohn et al.). The purpose of our investigation was to study the
embryotropic effect of VC in an experiment in concentrations on

the level of those existing in the present MAC and those on the
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order below the MAC.

METHOD. The embryotropic effect of VC was studied in rats of
the Wistar population. The animals were subjected to the inhalation
effect of the toxin for the full course of pregnancy for four hours
per day in conditions of dynamic inoculation. The gas content in
the inoculation chambers was 35.5 +3.5 mg/m3 (MAC level) and 4.8
+0.5 mg/rn3 (on the level below the MAC).

Beginning with the sixteenth day of pregnancy the rats were
monitored for a series of integral and special indicators.

In order to clarify the harmful effect of VC on the fetus, a2
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portion of the rats was sacrificed on the twentieth day of
pregnancy. The pre and post implantation death rate and also the
general embryo death rate were calculated. The pathology of the
internal organs of the fetuses was studied in a series of micro-
scopic sections (Wilson method modified by A. P. Dyban et al.).

In connection with the fact that the development of defects
frequently appears in the postnatal period, a portion of the rats
was -allowed to go on and give natural birth. &As this occurred,

a calculation was made of the survival and lactation coefficient.
Beginning with the age of 3 days a test was made of the induced
motor activity in the offspring, and when they were 2 months old

a test was made of the food conduct reaction. As indicators which
characterize the induced motor activity of the offspring of the rats
of differing age, we used the time the animals spent on a horizontal
cord, the time they spent on a vertical cord of 3 diameters (11, 17
and 25 mm), various elements of motor reaction on the vertical cord
(Altman and Subarashan). In all, 230 analyses were conducted.
Specialized forms of appetite, general appetite and thirst were

used as "food behavior" indicators. At the age of 6 months the
offspring were investigated (with respect to gender of the animals)
for a series of indicators which reflected the function of the nervous
system, liver, kidneys, a study was made of the morphological
composition of the peripheral blood, a calculation was made of the
weight of the internal organs.

In the experiment a total of 120 pregnant rats were used, an

analysis was conducted on 230 of the offspring, produced and




found during observation of 700 svecimens of offspring.

INVESTIGATION RESULTS. The results of studying the general
toxicity of VC are presented in the table. It was established that
VC in concentrations on the level of those existing in the MAC in
the pregnant animals causes a decrease in erythrocyte content in
the blood and a lowering of the hippuric acid in the urine. 1In
reactions of the toxin at concentrations one order of magnitude
less than the MAC, with respect to all of the indicators selected,
no deviation could be shown in comparison to the controls.

At the above-indicated“concentrations VC‘had no negative effect
on the pre and post implantation and general embryonic death rate.
Tests on the fetuses conducted by the microanatomical method showed
an increase in the relative number of them with hemorrhages (51.2
+6.3%; P< 0.001 under the effect of the greatest concentration;
49.3 +8.7%; P< 0.001 under the effect of the average concentration;
12.3 4£3.2% in the control). Under the effect of‘VC at a concentra=-
tion of 35.5 mg/m3 there was also noted an increase in fetuses with
intumescence (62.0 +7.9% with 4.2 +3.2% in the control; P< 0.001).

The effect of VC on pregnant rats at concentrations of 35.3 and
4.8 mg/m3 did not lead to a change in such indicators as lactation
coefficient and offspring survival coefficient.

An analysis of the reactions conducted in the offspring which
during the antenatal period were subjected to the effect of VC in
the larger concentration showed an increase in the retention time
of the.9—ll day old rats on the vertical cord (98.3 +8.49 s with

23.8 +3.88 s in the control; P<0.001). 1In this very same group a
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larger number of those which remained on the vertical cord for 1

minute was noted (62.5% with 10.4% in the control) and there were

practically no cases of them jumping off of it (54.2% in the
control). The 9-11 day old offspring subjected to the effect of
VC in the antenatal period at the lesser concentration were able
to stay on the horizontal cord for a more prolonged period of time

(24.2 +2.7 s with 16.9 +1.47 s in the control; P <0.05) there were

no cases of retention on the vertical cord for 2 minutes. Investi-
gations of the specialized form of appetite, general appetite and
thirst in the 3 month old offspring in the test groups did not show
any reliable changes.

Investigations in the 6 month old offspring showed changes in
the function of the nervous system, liver and of the composition
of the blood. Thus, for example in the offspring of the male gender
of the first test group a lowering of the orientation reaction was
noted (2.1 +0.41 arbitrary units with 4.1 +0.5 arbitrary units in
the control; < 0.0l1), total subthreshold impulse (4.7 +0.3
arbitrary units with 5.6 +0.31 arbitrary units in the control;
P< 0.05), a lowering of the hemoglobin in the blood (13.1 +8 g/l at
169 +7.6 g/1 in the control; P< 0.01), a lowering of the weight
coefficients of the heart, liver, kidneys and spleen. 1In the female
offspring of this very same group a lowering was noted of the
leucocyte content in the blood; an increase in quantity of hippuric
acid in the urine, an increase in hexenal sleep time, a lowering of

the weight coefficient of the heart.




THE RESULTS OF THE INVESTIGATION OF PREGNANT RATS SUBJECTED TO THE
EFFECT OF VC AT CONCENTRATIONS OF 35.5 AND 4.8 mg/m3
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b Fpynna .
aﬂ“““"‘-“' ) C xohTpolsKan y 4.4 ngu' 35.5 ur(;lu'
(ne=t1l) (n=10) (n=10)
eClrl, yea. ea. 4,9+0,14 4,1+0,12 4.720,1 -
- £Kopkoswh pedaekc. yea. ea. 5,8+0,57 7.5%1,54 7.6+0.92
ﬁOpHEHTHPGBO‘HlJH peanuuﬁ,cyc:x. el. 7,940,586 11,2+1,03 10.2%1,04
[IPextaisran Temnepatypa, ° 36,4+0,12 36,8%0.09 36:720:1
1COA. yea. ex. 66.6+9,9 53,5129 84.6%12.4
iCozepwanuue Hb, r/a 125+5.4 132232 128%5,2
SputpounTa, 10 g 4,9+0,15 4.8+0,22 3.920.33
0.02
Lreaxounrn 100 4 12.8%1.4 11,0+0.1 lff+584
M NN ypoeas KHEI0Ta, Mr/sd 145,2<15,0 139,6%10.8 96:2£lé,9
P<0.,05
Nnypes, ua 5.7+0.76 4,5+0.53 6.7+0,53
Cﬁ_e.wn: B modYe, Mr/a 5750760 5590+ 1040 44504430
PXaopuam a8 sode, MmeIs 0,050,004 0.05:+0,0C6 0.04+0,003
QMacca Tena, r 342+6.7 347%10.3 313%13.4
TKoIpHUHEHT MACEN BHYTPEHHHX Op- : -
ravos:
SMoIr 0,50+0,02 0.4920,02 0,57+0.,03
teepaue 0,29--0,008 0,232:0,006 0.33%0.01
Userxue 0,55+0,01 0.56=0,01 0.62+0,03
Vneqeus 4,70=0,2 4,97%0,25 5.06+0,12
WrouxH 0,54=0,01 0,57:+0,01 0.600,02
Xceaelenxa 0,10+0,02 0,41-+0.03 0.31=0,05
Indicator
Group
Control
mg/m3

Total subthreshold impulse, arbitrary units
Cortical reflex, arbitrary units

Orientation reaction, arbitrary units

Rectal temperature, °C
"SDA", arbitrary units
Content of Hb, g/l
Erythrocytes, 1012 1
Leucocytes, 109 1
Hippuric acid, mg/ml
Diuresis, ml

Albumin in the urine, mg/l
mmole

Chlorides in the urine,
Body weight, g

Brain
Heart
Lungs
Liver
Kidneys
Spleen

Weight coefficient of the internal organs:
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In the investigation of the offspring of the second test group

3 .
(4.8 mg/m”~) a whole series of changes also showed up. In the males

a lowering of the hemoglobin was noted (146 +8 g/l with 169 +7.6 g/1

in the control; P = 0.05) and a lowering was noted of the content

of leucocytes in the blood, an increase in the content of hippuric
acid in the urine (141 +14.8 mg/ml with 88.3 +9.4 mg/ml in the control;
P< 0.01), a change in the weight coefficients of the liver, kidneys,
and spleen. In the males of this group a drop was noted in the
erythrocyte and leucocyte content in the blood, an increase in the
hippuric acid content of the urine and a drop of weight coefficients
of the lungs and liver.

CONCLUSION. VC at concentrations at the level of the existing
MAC (35.3 mg/mB) in a reaction du?ing the course of the total
pregnancy of Wistar rats caused in them the signs of a general
toxic effect which were manifested in the form of disorders of the
liver function and of the morphological composition of the peripheral
blood. With the indicated changes in the organism of the pregnant
animals as a background, the harmful effect of VC was established on
the development of the fetus and offspring. An embryotropic effect
was detected just as in the microanatomical investigations of the
offspring at various periods of postnatal development.

Under the effect of vinyl chloride in concentrations on the
order of magnitude lower than the MAC (4.8 mg/m3) in the pregnant
animals, according to all of the tests selected by us, no changes
were found (compare table). Still, VC produced an embryotropic

effect which took the form of permeability disorders of the vessels




of the fetus and of the functional deviations from the normal with
respect to the nervous systém; liver, morphology of the blood,
changes in the weight coefficient of a few internal organs in the
offspring.

The experimental materials which were presented attest to the
fact that concentrations of vinyl chloride at the level of those
existing in the present MAC indicate a general toxic effect on the
organism of pregnant animals and produce a pronouced embryotropic
effect. Concentrations on the order of magnitude less than that of
the MAC do not indicate a general harmful effect on the organism of
pregnant rats, nevertheless they do cause a significa;t disruption
in the embryogenesis which confirms the presence of a select effect
of the toxin on the development of the fetus. The-resulting materials

indicate that we- should reexamine the MAC for vinyl chloride in the

area of the work place with respect to the identified embrvotropic

effect.
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A, C. CATBHHKOBA, L A. KHUOBCKAA (Mocxaa)
BJAHAHHE BHHHIXJOPHIA HA IMBPHOTEHES KPBIC

Hacriutyr risitenst Tpyaa i nzohradotesamist AMH CCCP

Uluposoa pacnpocrpasesiwe 8 CCCP npez-
APHATH MO OD0#I3CICTAY BHHEMLIXI0pIY (BX),
moauzuzitixasania ([IBX) w mo  nepepadotxe
HX 3 £07035i2 #31&%id, 1€ 3IHI4HTEILEDR KO-
qecT2o padoTOWIMX  AmSHMMHN, odycloaansaet
HEOOX0ZHMGETS, HIyRe AR audpHoTponxoro el
CTBHA Yxajasxoro coelunexitr, BX B swCorHX
KOKUeHTPAUNAN B CORLTAHHM € 3TAHOIOM JaeT
IMEPHOTOKCHYSCKUA W TepaToredHmt  apdext
(Zohn u coazrt.). Ue1s Hawero HCCIeIO8aIHHA —
H3V4HTL B 3KCnepHMmeste  3MOpuorponHoe Iei-
ctBie BX B KOHUSHTDAUHAX Ha Yypoawe cyulect-
sytoweit 3 Hactoawmees Bpema [IOAK # ua nopa-
Jox Hiwe TTOK.

Metoanxa 3SuwbpuorponHoe geiicraye BX
H3yYaau Ha kpuwcax nonyaAusmd Buetap, XMusor-
HBIX 00JASeDraid HHrIAUMOHHOMY BO3Z2{CTsii0
#3a B TedeHie Bcefll 0epeMeHHOCTH no 4 4 3
CYyTKA B Yoloausx AHHAMHNecxod 3Jatpaaku. Co-
JAepaHie raja 8 3aTPaBsodHaIX  KaMepax co-
€Tasafio 33,53=33 wsc/v® (yposeusn [1AK) =mr
48205 sr/u® (#a nopsiox miyme [1OK) !

Hasudar ¢ 16-ro 1dr  GepemeHHOCTH  KphiE
©6cle108aqi MO PRAY HHTErPAILHWX H Chelit-
dHuecKiX NOKa3aTEIRR,

Adar Bbif3IeHHA MOBPEIKIAVWEr0  BJIHAHHK
BX Ha nioa gacts xpuc 3a6usaaw Ha 20-4 Jems
GepeseHHOCTH, BHAACIAAY npel- H MOCTHMMIAH-
TALHOHHYD, a Tak&e obulyw IMOPHOHIISHYIO
cMepTHOCTS, [1aT0a00HI0  BHYTPEHHIX  OPraHos
10103 H3ydaad Ha cepur cpedos (Meror Wilson
B motaduxauin A, [1. Jdwbana # coast.).

B ¢Bs3d ¢ TeM 4TO MOPOKH PaIBUTIH H2ACTO
NPORSAATCA B8 OOCTHATAILHOM NEPHOIE, HacTh
KPBIC OCTA3JI# 10 ecTecTseddnx poace. [lpu
ITOM  YHHTH32.TH KOMEQHLHEHTH BbIIKII3a2MOCTH
# aaxtawitt. Hasduas ¢ 3-3uesdoro Bo3lpacta ¥
NOTOMCTER HCOIELAS3AH BBIBIYHVIO I18HTITe s-
HY©0 3KTH3HOCTH, a ¢ 2-MeCAY#oro BO3IPACTA —
peaxuitt muwesoro nosexeHus. [loxazaveraus,
XAPARTEDIIVIOUIIMIL  BHIBAHNYIO ABHCITRILHYIO
AKTIBHOCTL MOTOMCTAZ KPHWC P3IHOro 303pacTa,
CAYRLIH BPEMA HANOKISHHA WHBOTHHX Ha [O-
PHIOKTAILHOA Bepesxa, BPEMA HAXQKISHUR KX
Ha  BepTHRAILHSIX B3ePesxax Tpex  iaMespos
(11, 17 & 23 Mmu), pPasTHaHBe 2TeMEHTH IBHIA-
TETLHON  PeaxuiH Ha  BEPTHRAIbHON  sepe3dxe
(Altman u Subarashan). Bcero nposezexo oxo-
Ao 230 awaaunszos. [Tokazatenssst eniwesora no-
BEIEHHA? CAVKUAH CNSMHAIHIHPOBAHHNE dopmu
anpariTa, ofllero anmeTHTa K Xawiw. B 6-ume-
CRYHOM BO3pacTe noOTOMCTBO  06ciel0Baan . (¢
YyAeTOM f1012 KHBOTHHX) MO PARAY OOKalateJer,
OTPAXIOWHX DYHKUAA HEPBHON CitcTeMnt, nege-
Hil, noYex, HIvya: wopgotoridecxini  cocras
REpHDEPHUECKON KPOSI, YUITHBAIN KOIDGIUINEH-
TH MICCHi BHYTPEHHHX QPraHos.

Bearo B8 3xcnepHMenTe OWI0  HCMOJLIOBAHO
130 Gepesenxnix Kphic, nposezed  auaiua 230
10108, NOJAY4eRO it HaXOJAHICCh NoA Hadiwlz-
uttem 700 ocoleft morouctaa.

PeiyasTatu RecaelosaHun  Pe-
IyaeTatel paysexns ofufero Tokcudecxoro Jed-

' OTpaGoTKa pekiMa B 3ATPIABOUHBIY KAUENIX
nposolitiacs B, M. [aywenko, 3a 4to apuHocix
FAVGORYI0 613r01apHICTS. .
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etaia BX npezerascenst s tadanuz. Yerauzase-

ayiomweit [TAK Bwimaan v Gepes2Hunx Wilor-
HnX YuesbilleHite COIEPIRIHUA  IPHTPOUHTIS 8
KPC3 W CHiURSHIE COI2PAHIHHA  C[HOAYPO3ON
KiteioTst 8 stove. [Ipy Bo3leficTaiit Rl 3 XOH-
gexTpaunit Ha nopalox wiwe [1IK orTxioszsui
no BceM BafpPAHHMM MOKIZATEARM 00 CPAAHEHIO
C KOHTPO.7&M He BLIA3JIZHO.

BX B yxa3auHMX BHie KOHUEHTPALUAX He
BIHRI OTPHUATE.lBHO HA NOKa3aTeld npel., OO-
CTHMILIAHTAUHOHHOX R ofWeil IMEPHOHIISHOA
ementoeTd. Hecielosaunite m10203  mitkpolda-
TOMUSECHIIM METO10M [OKa3dl0 YyIeluussse of-
HOCHTRbHOrD HHCIZ HX C©  KPOBOUIMISREUAMH
(51,2263 %; P<«0,001 npe zeficTaita GossuleR
roHuedTpaumi: 49.3=3.7 %: P<0.001 nox zed-
CTBH{ MeHbWeR KouuewTpauam; 123=32% a
Kourpoae), [pu so3zedctsan BX 8 xouzedtpa-
uHi 33,5 urfy? oTMedeHO TakKe yselidexita
gHcla 110108 € OTeqHOcTho (62,079 % npH
49432 % B kouTpoate; P<0,001).

BoaaedcTtaite BX Ha Geperedimx Xpwc B
KoxuenTpaurax 33,3 H 4,3 ur/w? He npusoauao
K H3MeHedHH0 TAKHX NoKalaTelell, KaK KOXSQH-
UHEHT JARTAUUH H KOIPOHUIUEHT ILIKH3I2MOCTH
NOTOMCTEA.

AHATH3 MOBEICHYSCKHX PEARUNA Y AOTOMET-
Ba, NOJ3ePraswieroCA B AHTEHATANLHHWA [edHO
Bo3zeficTaiio BX B Gonbuell KOHUEHTPAUNH, BW-
KRBT YOEIHYEHHE BPEMEHH YIACPHHBAHHR KPH-
cAT 9—1l-1Hesxoro BO3pacTa HA BePTHKAILHOM
eepeake (93,3=8.49 ¢ npu 23.8+=3.83 ¢ 3 xou-
tpo.ae; P<0,001). B 3tof e rpynme oTxeva-
aocs HauGoabWes WICI0 YIEPHKABWHUXCH HI sep-
THRAISHON Bepeaxe 3 Teweune | wHM (6235 %
npy 104 % 8 XOHTPOI2) H NPAKTHYACKH OTIVT-
CTHO3AIH CIYyHIH capeirusanud ¢ Hee (342
B xodTpo.e). [Totometao 9—I1-1xesHoro sospa-
€T3, M0J3epraswreecd B JHTEHATAILHNIL n2di0d
BO31aicTa::0 BN 3 meublreft KOHUEHTPIUHH., Ha-
X014.70C5 HA TOPHIOHTAALHON  Bepesxe  fotee
npozodiTedsdoe  speMa (242227 ¢ npu
16,9-21,47 ¢ 8 koHTpoae; P<«0,05), orcyrerso-
BaAY C1yRAH YADKHUBAWIA HA  BepPTHKIISHOR
sepesxe 8 Tewedie 2 smu, Heciedosawuz cne-
uHau3nposaHusix dopw annmetura, ofmerd an-
MeTHTa | MaHKiIsl Y notomcisa 2-—3-mecsiiuoro
BO3DACTA 3 ONLITHBIX TPYNNAX He BHIASHIY 10-
CTOBEPHLIX HIMEHEHIL,

O6cielosade MOTOMETBR B BO3pacTe O Mec
BRIABILIO HIMEHeHHA QYHKUNA HePBHOM CcHCT2MMN,
neYeHil, cocTasa Kposu. Tak, HAMPHMep, y MO-
TOMCTBA MYHKCKOrO MOAA NepBOilt ONLITHON Ipym-
N4 OTMEHeHO CHIlAKEHHE OPHEHTHPOBOYHON DEIK-
win (2,120,410 ycr. ex apu 41405 vel el
B xoHTpeae; P<0,01), CIIT (47403 yo1. ez
npu 5.6=031 yca. ea. 8 xowTpoae: P<2.03).
cHit:keHjte  reMorioduna 8  Kposu (13,1+3 r/a
npu 169=76 rla 8 Routpore: P<0,01), cwixe-
HHE KOJIQ@HUHENTOR Maccs Cepiua, neveint, [o-
ueK H ceteleHkil. Y MOTOMCTBA KEHCKOro 10.12
3TON Ke rpynnsl HAGIOAAI0CH CHItHEHHE I02eD-
AIHILA JIEAKOUHTOB B KPOBH, YBEIHYEHHE XOIH-
qeCT82 TUANVPOBON KHCIOTH B MOHe, Y3eidye-
HHE S8PEMaHil [EKCEHII0BOTO CHA, CHHAeHHE
KOIDDHLHLEHTA WACCH CepIua.
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PelyibTaTer 06Caelcaanua KPeiC, NOI2EPraZWHXCA 80 BpeMa HepevMeHHOCTH analedstansy BX 8 xou-

usHTpaunsx 35,3 n 4,8 »r/w?

I

PAX H3MeHeHHil, Y caMUO3 OTMeqeHo CHHIKeHie
remoraobuda (146+8 r/ax npu 16976 r/a »
KOHTpo.ae; P=0,03) # colepmauus .1eAKOUMTOR
3 KDOBH, YBEIHYeHMZ COACPHAHHA THONYPOROR
rietotat 8 mode (141£14.3 mr/wa npu 88,31
84 we/ma B rowtpote; P<001), H3IMeweHite
KO3EQHUKEHTOB MaceH MEYeHH, TONEK, Celelex-
Kit. Y €aMOK 3TOR rpynnel Haf.1i013.10Ch CNHe-
HHE COJZEPHIHHA IPUTPOUHTOB H JefKOUHTOS B
KPOSi, yBeTHYeHue COJEPHIHUS THANYDPOBON Kitc-
AOTH B MOWE ¥ cHiRedHe ROypduunedtos Mac-
Cbl JJerKHX H MeveHH.

daxawuenne. BX »  KowuewTpawiit Ha
Vpoaue cywectayioweit TTIAK (3353 wmr/y®) npu
BolleflcTBHA B Tedewile BCell GepeMEHHOITH Kpbic
Bucrap BwIMBa1 y HuMX NpHIHaki O6LIErD TOK-
CHYECKOro JefCTBHA, KOTOPWE BLIPAMXAIHCL B Ha-
Pywennax dydvxuny fevedd H Mopdoaoriecxo-
To cocTasa nepucepusecrkoft  xposw. Ha dose
YKA32aHHBIX H3IMEHEHHA B OPraHuiMe OepesexuslX
HHBOTHHX OBI0 BHABIEHO NOBPEIAI0LUee BAHRA-
Hie BX Wa passutye M03 H notoMersa, du-
GpuoTponuui addext Obld oGHApYIKeH Kax npu
MHKPOAHATOMHYRCKOM HCCIEJ0BAHHI MOTOMCTEA
B pajuule MEepHOAN MOCTHATAALHOrO Pa3BilTHA,

(Tp s03ieiicTeis BUMMIXJOPHIAA B KOHUEHT-
pauinn na nopraok Huwe [1OK (4,8 wrfw’) y
GepeMeHULIX KHBOTHBIX MO BCOM BMODAHHMM Has
Mil TecTam u3Meneuud He HaKIewo (cM. TaGnu-

LHEHTOB MaLCkW HEKOTOPWX

Foynza s i
Moxazazeas KQATIIIbHIA 4.8 v u? 35,5 weud - !
(n=tl) {n=10} in=10) _'i
CI, yea. e, 4,9=0,14 4,1%0.12 4.7=0.1
Koprosua pediexe, yer. el. 5.,8=0.57 7.5=1,54 7.6=0.92
OpHaHTHDGANKAR PeaKUHURA, YCi. el. 7.9=0.85 11,2=1.03 10.251,04
. Pextassran Temneparypa, *C 36,4=0.12 36.8=0.09 36.7=0.1
CaA, yca. ea. 66.6=9,9 53.5%=12.9 84.6=12.4
Cozepwaure Hb, r/a 125=5.4 132+8,2 128:25,2
Sputpoudts, 10t 4 4,940,153 4.840.22 3.9-0.33
P<0,02
Jefizountar 10% a 12,8414 11,0%£0.1 11,42:0.84 - o
'unnypozas xicaora, Mr/si 145.2=15,0 139,6=10.8 9.2+12,9 TR R e
P<0.03
duypes, wa 5,7+0,76 4,5%0.53 6.7220.53
Deaox 8 mowe, mr/a 5750760 55901040 4450=430
Xaopian B Mode, MMCab 0,050,004 0.052=0.006 0.04=0,003 v .
Macca teqa, r 342=6.7 347+10.3 313+13,4 . T,
Koagguudedr Macger BHYTPeHHUX Op- '
raucs; .
MO3T 0,50=0,02 0.49=0,02 0,57=0.03 X
cepatte 0.290.008 0,28+0.006 0.33%0.0t [e.]
nerxue 0,550.01 0,562%0,01 0.62=0.03 w
neseHs 4,70+0.,2 4.97=0,25 5.06=0.12
NOYKH . 0,54=0,01 0,57%=0.01 0.60=0.,02 -2
cee3eHKa 0,40%0,02 0,41%0,03 0.510,03 bt
: : @ -
N &
Mpu ob6creiosaniy notroscTaa sTopolt omwmr- UY), B ro e spess BX Aasad amGpuoTponusift
Hoi rpynast (4,8 sr/m?®) Takike puAsed Uetwit  3QADEKT, KOTOPHHA MPOABIAICA 3 HAPVIMEHHH NPO-,
HHUAEMOCTH C€OCY108 ¥ M1012 H QYHKUHOHIIB-

HEIX OTKIOHEHIIA OT HOpMu HepsHOI cHcTeMst, fe-
yeHit, MOPGOJOrHH Xposs, HIxeseHuti xo3pdu-
BHYTpeniitx opra-
HOB Y NOTOMCTBA,

Ipezcraseyusie IKCAGPUM2HTAILHME  MaTE-
piagIn ¢3NILTEALCTBYIOT, 81O xoHuestpaum BX
HAa YpOBH2 CYWECTBYlOWef B HACTOAUlee BPeMs
[MAK orkasusawt ofluee tocxiieckoe JeficTeue
HA OPrafiaM  OepeMeHHWX KISOTHMX H Ja0T
BUpPaReHHNT IMOpHOTPONHuR dddext. Kouuen-
TPAuHH Ha nopsiok Hue [NJK He oxaiwsaor
o6LIEro NOBpPeRIOLILro AefACT3iR HA OPraHiu3M
GepeMeNsHsIX KPLIC, TeM He WaHee BH3s3a0T
IHAKHTR bHWE HApYylWedys 3 Iubpilorenele, «To-
NoaTHEPK12ET  HATHYHE HIGHDITEILHOrO BAHA-
HHA H1a Ha Ppa3suTide naoaa. [loayueuuwse Ma-
TEPHIIM VKaIW32OT Ha HeodX0IMMOCTL mepec- .
sotpa T1IK BX 8 803zyxe paloueil joHu ¢ yue-
TOM BHIRBICHHOIO 2IMOPHOTPONHOTO Jeli¢Taus,
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