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In 1835 the German chemist Regnault synthesized a low molecuiar, unsatur-
ated, chlorinated hydrocarbon which acquired the name vinyl chloride (VC),
The outstanding feature of this compound was its capacity to be polymerized
which also determined its future fate as a starting material in the produc-—
tion of many plastics, At first in the USA (1928) and then in otﬁer coun-
tries construction was begun on large-tonnage factories for ’producing
polyvinyl chloride (PVC). By 1980 the total capacity of these factories in
the world reached 12-12.5 million tons per year. The factors which stimu-
lated the increase in production of PVC were not only the significant eco-
nomic¢ demands for it but also the assurance of its complete harmlessness for
the human being. The rather broad use of VC as an anesthetic in surgical
practice (Fao and Bertazzi) will serve as an illustration of this fact. How—
ever, in the middle 50's - beginning of the 60's in the USSR the first publi-
cations appeared concerning the toxic effect of VC on the human organism

(N.A. Smirnova). 1In subsequent years the said articles were confirmed by
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research performed by professional pathologists abroad (Suciu et al.; Wilson
et al.).

Prolonged intake of VC into the organism of workers leads to a systemic
disorder of the connective tissue reminiscent of scleroderma (Juhe and Lange;
Moulin et al.; Brichter). The clinical picture of vinyl chloride disease
(VCD) is composed of a syndrome of A disorder of the central and peripheral
nervous system (V.A. Antonuyzhenko; Foa and Bertazzi; Suciu et al.) the Reino
syndrome and acro-osteolysis (V.A. Antonuyzhenko; N.A. Smirnova; A.V.
Basalaev et al-.; Wilson et al.; Cook et al.; Dodson et al.; Juhe and Lange;
Biersack et al.; Rety et al.; Hahn et al.), the hepatolienal syndrome (Falk
et al.; Thomas et al.; Creech and Makk; Berk et al.) disorders of the‘skin
(Juhe and Lange; Duport et al.; Veltman) fibrosis of the lung (Lange et al.;
Brichter; Gordasco et al.).

Experiments designed to study the mechanisms of vinyl chloride acro-
osteolysis revealed an unexpected property of its pathological effect, that
is, a carcinogenic effect. After Maltoni published his results of an experi-
mental study in which he detected in many animals inocculated with the VC the
manifestation of an extremely rare malignant tumor, that is to say a hemangio~
sarcoma of the liver, oncologically and pathologically concerted attention
began to be given to this substance. In 1974 this tumor was discovered in
one of some deceased workers who had been employed in a factory where PVC was
produced (Creech and Johnson). After the article by Creech and Johnson a
whole series of publications was printed concerning the occurrence of hemangi-
osarcoma of the liver in workers involved In producing PVC and in two resi-
dents of areas adjoining the factories where this product was produced (Makk
et al.; Falk et al.; Fleig and Thiess; Conso). By the end of .1977 64 cases

of death from hemangiosarcoma of the liver had been recorded, caused by
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caused by contact with VC (Spirtas and Kdminski). An analysis of the experi-
mental and clinical wmaterial showed that VC induces the growth not only of
hemangiosarcoma of the liver but also of adenocarcinoma of the stomach, and
alveologenic tumor of the lungs, hepatocarcinomas, nephroblastomas, neuroblas~
tomas, carcinomas of the mammary glands, of various forms of connective tis-
sue tumors and. also an increase in the quantity of systemic diseases of the
blood (Maltoni; Suzuki; Brichter; Feron and Kroes; Winell et al.; Ott et
al.). A correlation of this material made it possible for Maltoni to reach
the conclusion that VC is an undisputable carcinogen with a broad spectrum of
effect. According to the data of experimental studies conducted by B.A.
Kurlyandsky et al., VC can be classified among the low level carcinogens
(class IV of blastomogenic activity).

" An analysis of the general death rate of workers involved in producing
PVC did not turm up any changes in its structure (Ott et al.; Fox and
Collier). The only thing detected was an increase in the frequency of some
forms of malignant tumors, tumors of the stomach-intestinal tract (Chearu and
Nichols), of the lungs and brain (Rawls). However, attention is drawn to the
fact that, for example, in the Federal Republic of Germany, with the absence
of any changes in the general structure of the death rate a pronounced
shortening of life was noted in workers subject to VC exposure, that is to
say the hydrocarbon under study, without changing the ratio between oncologi-~
cal and nononcological diseases it hastens their appearance and comsequently
it hastens the death of these workers. According to data by Thiess and
Frent zel-Beyme, 68% of the deceased workers involved in producing PVC did not
reach the age of 60.

Detecting the carcinogenic effect of VC was the impetus fotr carrying out

numerous experimental studies focused on interpreting this effect. 1In and of
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itself VC is not capable of stimulating the growth of malignant tumors
(Antweiler); the carcinogenic danger comes in the form of its metabolism pro-
ducts in the organism. The carcinogenic process under the effect of VC takes
place in two stages: the first is biochemical and the second is the immune
stage.

It was established that the biotransformation of VC may take place in
two ways. Initially under the effect of a microsomal monooxygenase
(Tarkowski et al.) VC is'oxidized into 2-chloroethanol, chloroacetaldehyde
and monochloroacetic acid, The said method of oxidation is observed under
the effect of VC on the organism at concentrations of up to 256 mg/m3
(Binns). At higher concentrations of the carcinogen under study, the biode-
struction process of VC takes place with the formation of unstable oxides and
peroxides of chloroethylene (Antweiler; Binns). At the same time that the
destruction process of the hydrocarbon is taking place in the organism, its
"fragments" are bonding with the thiol radicals of the tissues. Chloroacetal-
dehyde and chloroethylene oxide have alkylating properties and they are
capable of undergoing a divalent bond with the sulfhydryl groupings of the
proteins, the adeno, cytosine aad guanine portions of the nucleilc acids
(Binns; Tarkowski et al,; Bolt et al.,). The basic enzyme which supplies the
conjugation of the metabolites with the thiol groupings of the protouns is
glucathion=-S-epoxytransferase (Green and Hathway).

As a result of the alkylation a whole complex of various compounds is
formed which are gradually eliminated from the organism. By using gas and
ion exchange chromatography in combination with mass spectrometry we were
able to identify some of them, in particular, thiodiglycolic acid, N-acetal-
S~vinyl cysteine (Green and Hathway), N~acetal-S-(2-oxyethyl)=-cysteine,

N-acetal-8-(2-chloroethyl)-cysteine, N-acetal-S-(2-hydroxyethyl)-cysteine
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(Watanabe et al.), S-(2-chloroethyl)-cysteine (E.N. Dubankova and A.V.
Bykhovsky), S=(2-carboxymethyl)-cysteine, thiodiacetic acid (Antweiler) and
also modified nitrogen compounds of DNA - ethanodesoxyadenosine, ethanodesoxy-
¢ytidine, ethanoadenine (Green and Hathway), oxyethylguanine (Laib et al.),
diethylhexylphthalate (Gordasco et al.).

In experiments on a culture of S. typhimurium (strains TA 98, TA 100, TA
1535, TA 1538) the sulfhydryl metabolites of VC did not manifest a mutagenic
effect (Green and Hathway).

However, the metabolic "fragments'" of the hydrocarbon attached to the
proteins and nucleic acids confer antigenic properties on the hydrocarbon
(N.F. Borisenko et al.; Binns; Bolt et al.). Ome result of the said process
is the producing of antibodies for the.se proteins and nucleic acids. This
mechanism forms the basis for a second (immune) stage of the carcinogenic pro-
cess under the effect of VC.

N.F. Borisenko et al., Hicks and Sahyoun write concerning the change in
immunity with chronic exposure to VC. According to data by Mizerski et al.
there is a reliable increase in the concentration of IgA in the blood serum,
there is an absolute and a relative increase in the number of T~-lymphocytes
in workers employed in the production of PVC. Ward et al. detected a poly-
clonal increase in the concentration in the blood of one of the classes of
immunoglobulins, most frequently IgG, the presence of mixed immunoglobulins
and the conversion of the C8 and C4 complement in sub jects subjected to
VC exposure in production conditions. In most of these subjects who came
into contact with high coucentrations of VC, high concentrations of antinu-
clear antibodies were detected. In workers subjected to exposure to low con-
centrations of VC the levels of immunoglobulins is practically indistinguish-

able from those in the control groups, no antinuclear antibodies were
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detected. All these antibodies are produced in response to proteins and

nucleic acids which acquire antigen properties under the effect of VC metabo-

lites. As a rule, the reaction of the antigens and antibodies takes place on

the membranes of the small blood vessels (Ward et al.).

The detection of maximum immune shifts in subjects subjected to systema-
tic exposure to high concentrations of VC is apparently related to the fact
that the level of VC in the organism is a dosage-dependent factor, whereas
the process of separating the thiol metabolites from the urine is a coustant
factor (Watanabe et al.) consequently the greater the concentration of VC in
the organism the longer its mgtabolites will be found in the tissues thus
stimulating the production of antibodies. Precisely because of this the most
pronounced clinical picture of VCD and the grossest chamges in the immuna‘].
homeostasis are observed in subjects having significant contact with VC.
Watanabe et al., using chronic inhalation to innocculate white rats with VC

14

labeled with C, established that 72 hours after cessation of the innoccu-

lacion 14 to 15% of the VC introduced in the form of metabolites attached to

. proteins was still contained in the organism of the animals. This attests to

the fact that the covalent bonds of the VC metabolites with the proteins and
aucleic acids are stable and long lasting. Profound changes take place in
the immune system when there is a large dosage of VC introduced into the
organism. In the human being the quantity of VC metabolites attached to the
tissues may turn out to be incomparably higher than the indicators obtained
by Watanabe et al. in experiments on rats since the rate of its metabolism in
the human being is four times lower than in the rat (Brichter).

Apparently the antibodies produced in response to proteins are respon-—
sible for the development of the clinical picture of a systemic schlerosis

which occurs with VCD, whereas the antinuclear antiobodies cause a
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carcinogenic effect. Antibodies attached to the nucleic acids of the nucleus
bloeck the functional centers of the cell formation and conversely they creatle
new, pathological, functional centers. The morphological equivalent of this
restructuring is the chromosomal aberrations whose quantity in subjects who
have come into contact with VC definitely exceeds the given indicator in the
control groups (V. Georgieva and M. Tsoneva; Heath and Dumont; Fleig and
Thiess; Basler and Rohrborn). The greatest number of chromosomal aberrations
1s observed in subjects subjected to the effect of high concentrations of VC
and, as indicated above, they are the ones who have the most pronounced
immune disorders. The fact that there is an increase in the oncological @r—
bidity only in subjects exposed to high concentrations of VC agrees well with
this (V.S. Filatova et al.; Ott et al.).

. Thus, both the clinical picture of a sclerodermo-like syndrome (systemic
fibrosis, skin disease, Reino syndrome, acro-osteolysis) and the carcinogenie
effect of VC are manifestations of one and the same thing, the immunopatho-
logical effect of a given substance. Proof of this 'assumption is provided in
the fact of the occurrence of the experimental hemangiosarcoma only after the
development of the clinical picture of a systemic toxic~immunal disorder of
the vessels (Winell et al.; Maricq et al.). Subsequent proof of the pathoim-
munogenesis of the tumors in VCD is supplied by analyzing the clinical pic-
ture for other immune diseases, large amounts of collagenoses (N.G. Guseva)
for which it is characteristic to detect antinuclear antibodies frequently
(S.I. Dovzhansky) and more frequently the development of tumors in comparison
to the control groups (N.G. Guseva; Tuffanelli and Winkelmann; Kreysel et
al.). The process of the reaction of the antibodies with the antigens of the
tissues takes place basically in the cells of the connective tissue, in parti-

cular, membranes of the vessels. This explains why, when there is VCD, it is
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primarily the connective tissue which suffers and sarcomas occur rather
frequently,

The immunobiochemical schematic diagram of carcinogenesis under the
effect of VC, proposed in the said survey is characteristic not only of chlor=-
inated, saturated hydrocarbons but of many other mutagenic substances. Just
like VC, éll of them exert an alkylating effect (Koeman). The result of this

effect is the formation of substances with antigen properties.
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IMPROVEMENT OF THE METHODS FOR
MONITORING THE CONTENT OF HARMFUL
SUBSTANCES IN THE AIR OF WOQRKSITES.
8. 1. Murauvieva

For optimization of the comtrol over the
content of harmiul substances in the air of
worksites efjective methods jor sample collec-
{ion and highly sensitive methods oi analysis
should be used. New eificacious absorption ma-
terials  (A®AC.Y filers for collection of
samples) are described, as well as rapid sensi-
tive chromatographic procedures for assaving a
number o chemical compounds and their mix-
tures. Development of methods for control over
the environment is an important trend in oc-
cupational hygiene,
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K BONPOCY O MEXAHH3MAX KAHIEPOTEHHOTO AEACT BHS

- BHHHJXJOPHIA (OB30PJIHTEPATYPH)

--.B 1835 r. memeuxmi IEMuE-Regnault cupre-
SEPOBAI HEAKOMONEKYARDELE HeNDERENRENI XN0-
PEPOBARENRE YTASBOQNOPOJZ, HOJVYNRIEE Ha3pa-
HRe Xn LM -BENRATAODHZA

. OCTLIO - 9TOMD COCTHNEHEW GhiNa
€I0c06BOCT: DOAUMEDENEPOBATLCA, YTV E ONpe-
JCTBEO €MD JLINGEHTYKY CYALGY-KAK -RCIOAHOTO
UPORYKT2, P UPOEBBORCTBE -MHOTHI - DAacTHGe-
-ekmx Mgee. Caavans » CIIIA (1928),.a asTen 3
XPYTEX CTPAHAX HAYHEACTCR CTPOHTEMCTBO MEO-
TUTOREANCHEY .SABOJOB OO0 NPOESBONCTBY DOME-
aaERaxnopina (UBX). K 1980 r. ~cymmapuan
- MOIINOCTL .-3TRX SABONOP B ~MEDe _AOCTHIaza
.- 12==125 uMxm. ToME B TOL -DAXTODAME, CTHWY-
JBYVIMMEMY VBeguvemne Ipommmoacrsa 11BX,
.. OGN Be TOIRKO JIHATHTENMEME .SEOBOMERECKHe
‘. NCTPEGEOCTH B -HEM,<HO 3 YPEDCNROCTL B-TOIHOR
S0e3PPENBOCTE €O ZAN NEROPEKD - anued
STAr0 .CIYEPT DAKT ZOBONLB0 IMIEPOKOrD NeNOih~
sosaues BX B xaverrse .asecrespyromero »ne-
Bert:ni) 0, 50- oy
" . UnBaxo » cepeznne X == yagane
60-x roxoe »CCCP 6un onyGamxopany nepsue
COOUIMENRY. o TOXCHRecKoM ReiicTsny BX na opra-
- ‘Eman venosexa {H. .A: Cuwpsosa). B mocaenyno-
~IUBe TOZK JAHNLE COOSMenny GLLE TOXTREpALe-
- i SICCACHOBAHEANY SAPYOLRANI TPObTATONCIOR
(Sucn 8 coanr.; Wilson ¥ coarsr.). ‘
. oe nocryumemme BX » oprammam pa-
GomMx -NPEAONET K CHCTEMBOMY HOPIaReRHK
COEANNRTENLEON TEANE, EANOMENAOOIEMY CKIe-
pozepumo (Juhe s Lange; Moulin = coasT:
Briehster). K f KAPTEHA BHERIXNOPUA-
Boit Sanexme (BXE) cxzamupeercy M3 cERIpOMa
NOPAKEHHY DNERTPAMLAOH B  DepE(EPEIECKON
lepsyoll cacremy (B. AL Awromoxesxo; Foa u
Beriazri; Suciu # coaBr.), cuBRZpoMe Peiuo »
aKpooCTEQNR3a B. A Amromowessc;
H. A Cumpuosa; A 'B." Bacanaes ¥ coamt.;
Wilson & coast.; Cook ¥ coaer; Dodson
coaer.; Juhe u Lange; Biersack u coapr.: Rety -
B coast.; Hahn s coast.), Tenarammenansuoro
cuRnpodza (Falk 5 coast.; Thomas = coapr.:
Creech m Makk; Berk » coasr), nopamenas
xoxn (Juhe. n Lange; Duport n - coawr: Veli.
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man), Gm6posa Jerxux (Lange & coasr; Bri-

chter; Gordasco B coast.). .
SuEnepRMERTH N[0 HIYYCHAKX) MEIAHHINOBD BH-

EHAXAODHAHOND JKPOOCTEONH3IZ RHNBHAR BEOHKH-

RAMEYI0 OCOOEHHOCTh 50 NATONOIHRECKOTD jned-

CTBRY — KamueporenHmf stdpexr, Ocobo npw-
CTAMLAO0: BHEMANEC K ¥TOMY Bemetysy umpodina-
TONOrE ¥ OHKOAOIR .CIand OPOSBAAT: HOGAe
ONYGANKOBAHES DESYJLTATOR  SKCHEPEMEHTAIh-
HOro mccaeaopamus Maitoni, - ofgap mero
TIONRNENRE Y MHOIEX 3aTpamnessuz BX musor-
HWX XpaiiHe PENKOA INOKAYSCTBEHNOH OMYXONB~—
TeMAHIROCApKOMH Oetexs, B 1974 r. sta osyxom
Guna maiileda Y OMHOTO RS yMepmHT pabOSHX
3amoasz . NO DPOASBOACTRY (Creech ®
Johnson). Tlocre eratey Creech g Johnson B ne-
YaTH DONBNIACH UeNAs CepHfi TYOTEKIDRA ©
DOSHHEHOBDEHNE TeMIETHOCADKOMH -IieqeHE Y Da-
6ounx npoussoacrez. [IBX 'a 2 axmresef pako-
HOB, UPRACTABITHX K 34BOJAM, [le-TDOHSBONNTCH
sror npoayer.~(Makk » coaer.: Falk ® coaBT;
Fieig 8 Thiess; Conso). K xoumy 1977 r. Guno

3APErHCTPHPOBARC: 64 CTYNAR CMEDTH-OT TeMAH-

THOCRPKOME legeHn, OSYCAOBNGHROR EQHTIKTOM
¢ BX (Spirtas p Kaminski). Agasnes srenepames-
TATLHOTO ¥ KAHHHYECKOTD METEpPRANE NOKAZL-
saer, 1o BX REIYUEDYET DOCT HE TOMRKO Te-
MIRTROCAPKOME NISYEHH, HO H 2ANENOKIPIEHOME
Xenyixa, AMLBEONOTERHOR ONYXOAK “JETEEX, Te-
NRTORZPORNOME, HeHPOGAACTOML, BedpobaacTo-
MH, EXEPOEHOMH MONOYHHX JXENR3, DPARATHEX
$OpM COEARMETEALHOTRAHHHX ODYXQAeH, 2 Tak-
e “VBeNWUeHWe KOAWYSCTB2 CACTEMEHX s3bone-
pawmik xpoer (Maltoni; Suzuki; Brichter: Feron
#-Kroes; Winell n coasr; Ot & .coant.). Obob-
UleMpe STOrO MaTepBana nosBoaEno  Maltoni
caenats BWBOA, ¥TC BX == OesycnosHiE Eampe-
porex mApoxoro cnexTpa pedcreAf. Jlo nanEmIM
sKenepHMeNTANLERX HecnegopannA B, A Kvp-
ARRACROrc H coast., BX MoKer OHTL OTHeCeH
K MAROAETHBEHM KaHueporesax _ (IV  Ejace
61aCTOMOreRHOA "AXTHRBOCTH) .

ARanpz ofmefi CMEPTROCTH PAGOYRX OpPOH3-
pogctea [IBX ne-puABRN ASMCHeEEH € CTPVES
7ypu (Oft u coanr; Fox m Collier). O6rapyxu-
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BaAOCh TOMbKO YBLIHYCHHE WACTOTH BEXOTODHX
$opM 2IOKAYECTBEHHHX OBYXONEH -~ KENYROU-
Ho-kuwWeqsoro Tpakra (Chearu m Nichols), aer-
kux H Moara (Rawis). Opuako o6pamaer ua
ceGA PHHMANHHE TOT Oakr, 9T0, HAUDHMep, B
@PI' npH OTCYTCTERH E3MeHeHHE OOMmER CTpyK-
TYPH CMEpPTHOCTH OTMEY3ETCA BLHPAKEHHOE VKO-
podeBHe JKA3HH palOuHX, NOABEPraioUIHXCH BO3-
AefictBao BX, 1. & HaywaemwR yraesogopon, He
H3IMEHA COOTHOWEHHS MEXRY OHKOJOIHIeCKHMH
B HEOHKONOTHYeCKAMH 3alcjeBadAfAMH, YCKOpser
HX [NORR7JEHHe, a CIEROBITENLHO, H CMEPTh ITHX
pa6osrx. lo pasumm Thiess m Frentzel-Beyme,
68 % ywmepmux paGouux npoEasoxctea [IBX ue
pocraraar pospacra 60 Jser.

QbHapyxeRue xKamueporesgoro aeficteuns BX
ABUIOChL TONYKOM ¥ TNDOBGASHRIO MEOIOYTHCIEH-
HLIX 3KCHOePHMENTANBHWX RCCASJOBAHMA, Hampa-
RACHENX HA PACIAQPOBKY ITOrc.meficTBus. Cam
no ce6e.BX me ofinazaer cnocoGEOCTBIO CTHMY-

0BATH DOCT  SOOKSNECTBEHHHXI ODyXoaed
{Antweiler); kamieporeESy0 ~ ONacEOCTL Opex-
CrapifioT HPOZYKTH MeTaloNH3IMa ero B opra-
gesme. [Iponecc kammeporesesa nom pefcTsHeM
BX nporexaer B 2 craged: 1-8 — OAOXEMH7e-
ckasg, 2-1 — HMMyHHaf. .

YcraropaeHo, 9T0 GHOTpam manus BX mo-
XeT IPOTeXaTh ABYMA NOYTAMH, [lepBOHATANBLHO
OOX JeHCTBREM MHEPOCOMANLHOA MOHOOKCHTeHa-
3 (Tarkowski ® coaBT.) NpPOHCIOART OKHCAe-
sge BX 10 2-xnopatanona, Inopaneraabpernsa
A MOHOXJOpYKCycHOR wucnotih Jamrnf myTs
OERCICHHA OTMEweH NPH JSHCTBRE Ha OPraHEMSM
BX B xoEnesrpanmmax xo 256 wr/m* (Binns). [Ipa
6osiee BRICOKHX KOHNEHTDANAAX A3IVYAEMOro KaH-
-meporesa mponece GuozecTpyxmus -BX: npérexaer
¢ o6pazoBaHHeM nex:roiunnux OKHCH H_DEpexn-
¢E xiopsteaena (Antweiler; - Binns)., Oguospe-
MEHHO C  NPONECCOM DASPYMISHES YIJIEBORODOAA
B OprasH3Me NpOoTEKACT Npolece cBA3H ero «ob-
JIOMKOB> ¢ THOMOBHIMA pajUKANAMA = TEawWeH.
Xxopanerasniersy H OKHCh XJAOPSTRAeHa ofina-
J8eT ANKHAAPYIOMHEMH CBOHCTBAME # COOCOGHK
BCYYOaTh B KOBAJEHTHhHE CHA3R ¢ CYAL(IEIPRIbL-
HMMHA IPYOOHPOBKAME  Genxos,
OATUSRHOBHME H IYaHHHOBHMH HACTAMH HYKNeH-
Aopux khenor - (Binns; Tarkowski a4 coant.;
Bolt ® coaeT.), OcHOBEHM depMeRTOM, Ofeche-
YEBAMIAM KOELIOrANEK WeraboJBTOB C THOJO-
BLIMH TPYHOHPOBKAME ' GeNKOB, SAAWETCH rayTa-
TROE-S-smokcaaTpanchepasa (Green g Hathway).

B pesymsrate ankEnEpoBaHEEs ofpasyercs ne-
AW KOMONEKC PASUHTHLIX COGNMHENHS|, ROTOpHE
NOCTENEeRHO BHEOANTCA M3 OpraEdsma. Merozamun
rasopoll H HOHOOOMEHHOR XPOMBTOTPAGhHH B KOM-
OHHAUHM ¢ MACC-COCKTPOMETDHEl YAanoch HAEH-
TEOEOIRPOBATE HEKOTOpPHE H3 HEX, B YACTHOCTH
THOOBTJIHKOAEBYI0 KHCaory, N-aneTnn-S-BHEHA-
nacresn (Green g Hathway), N-anernn-S-(2-
OKCHSTEN)-UHCTeRY,  N-anetsa-S-(2-xnopsTan)-
tmcrend,  N-anerua-S-(2-ruapoKcHsTRN)-UHCTEHRE
(Watanabe ® coasT.), S-(2-xn0psTRA)-HHCTEHH
(3. H. Hwb6ankosa u A. B. Duxosckui), S-(2-
KapGORCHMETHJI)-UHCTeHH, THOREYKCYCHYI) KHC-
aory (Antweiler), a Takyke MOZBRQHUNPOBaNHHE
asoracTue coenERenus JHK — artaHonezoxcua-

JeBO3HE, JTAHOJE3OKCHUNTHAMH,  3TaHOAXEHHH
(Green m Hathway), okcusrmnryamar (Laib'u
coapT.), JESTHAreKCHAGTZNAT (Gordasco
COABT.).

B onmtax Ra KyaeType S. typhimurium
(imrammms TA 98, TA 100, TA 1535, TA 1538)
cyabdruaprabERe Metadoantw BX me nposeuan
MyrareysHoro nefAcrsea (Green u Hatfiway).

‘ANeHRHORHMH,

Onnako (GHKCHPOBAHHRE Ha (eNKAX H HYKNEH-
HOBHIX KHCAOTAX MeTalOJHYecKHe <OONOMKH»
yrAeBoaopoaa OPHAAKT NOCNEIHHM AHTHICHHHE
ceofictes (H. @. DBopucenxo = coasr.; Binns;
Bolt r coaptr.). PeayanratoM AaHeoro mnpouecca
ABjseTCA BHPalfOTKa aHTHTEN K 1THM Oeakam H
HYKJCHHOBHIM KHCJOTAM. JTOT MEXAHHIM JEKHT
B OCHOBe BTOpON (HMMYHHOH) CTaZHH KaHuepo-
PeHHOIO Tpouecca oA BosaefcTsHem BX.

O6 paMeHeHHH HMMYHHTETA NIDH XpOHHYECKOM
soageicrsue BX numyr H. ®. Bopucenko =
coasT., Hicks u Sahyoun, ITo xamumm Mizerski
H COaBT., Y paGOYHX, 3aHATHX B NPOHIBOACTBE
TIBX, maGnonalotcs [OOCTOBEPHOE MNOBHIIEHHE
KOHUEHTpaUuE IgA B CHBOPOTKE KPOBH, OTHOCH-
TAMLEHA H aGCOMOTHMA poct wuera T-aaMmdo-
ugros. Ward ¥ coasT. oGHapyXEJM y Aun, O0&-
Bepraiowexcy soaaedcTsyw BX 3 ycaosmax
NPOM3BOACTBA, HOJHEKNOHANLHOE YBENHYEHHE KOH-
HeHTpanmE B KPOBH  OXHOrO H3  Kjaccos
HMMYHOrAOGYAHHOB, 9ame Beero IgG, Hanmgme
CMEUIaEALY HMMYHOTNOOYJIHHOB H KOHBEPCHK)
kommnemenra Cy # C, YV OONBOIMHCTBa JIHI,
KOHTARTEPYOIIAX ¢ BHCOKMMH KOHUEHTPAURSMH
BX, ofuapyxsAn BHCOKHE THTPH AHTHAZEPHHX
aHTETEN. pabovHX, DOABEPralOmUXCA BO3Aef-
CTBMI0 MaAnX KomnenTpanmi BX, ypoBHR HuMy-
BOrNOOY/AHHOB HPAaKTHYECKH He OTAHYAOTed OT
TAKOBHX B KOHTPOJIbHHWX TPYONax, aRTHAIEPHNE
aHTHTEAs He OGHADYKHBAKITCH, Bre 2T aNTH-
Tena BHPAOGATHBAKTEA K HeMKaM H HYKNCHHO-
BHM KHCAOT2M, TPHOGPETAOWHMM N0 BAMAHHEM
smerabomEror BX auTHresuwe cmoficrsa. Kak
NPaBAJO, PeaKUMA B3AUMONEACTBUA  AHTHTCHOB
H aHTHTEN OPOHCIOZHT Ha MeMOpAHAX MENKHX
kpopesocERX cocyaos (Ward x coasrt.).

ObrapyEenne MAKCEMAMLHLIX HMMYHHWX
CABATOB V JHILl, ODOJBEPraOMHICK CHCTEMATHUE-
CKOMY  BOJJeHCTBRIO DHICOKHX  KOHNSHTpaunit
BX, nmo-sEaEMOMY, CBA3ZHO ¢ TEM, YTO YpOBEH
BX B opraEniMe SBAAETCA IOSOSABACHMOR BEJH-
unyof, TOrZa KAK Aponece BHAIGASHHR THONO-
BHX MeTAGOIATOB ¢ MONOH — BENHYAHA NMOCTOAH-
gas (Watanabe n coast.), caenosarennno, 9eM
Goemee xonmectso BX poctynmaer B opra-

-HH3M, TEM NOJbIIe ero MeraGommTH OyayT Ha-

XONATLCY B TKAHAX, CTEMYJAHpYS BbipaGorky
agruren. Huenro moaTomy HREGONe® BRpAXKEH-
HaA EMpEAveckan kaptEHa BXD ® HanGonee rpy-
Gule HIMEHEHES HMMYHHOrO romeocrasa wuabuo-
JAK0TCA Y JHU, HMEOUIHX 3HAYHTEALHHA KOHTAKT
¢ BX Watanabe n coapr., npHmesHBmHE XpoO-
HAAYeCEHe HETRAAUHOKHLE SATPABKH ORJNX KpHC
BX, mewensoro 4C, ycTanHOBUNE, 9TO Yepes 724

T HocNe NMpeKpAIIEHHEH 3ATPABKY B Opragpase JXH-

BOTHHX coaepXmETeR 14—15% oT BBeRennoro
BX B puIe QHKCHPOBABHHX C GeAKaME Merabo-
JARTOB. STO CRUACTENLCTHYET O TOM, YTO KOBa-
JenTHHe csfsm meraGonuToR BX ¢ Genxamum u
NYKNSHROBHMH KHCAOTAMR NPOYRN H NPOXOIKH-
tenpit. [Ipy GonblDofi O0se HOCTYDMBINATD B
opraruaM BX npocxomsr raySokme HaMeReHH:
B HMMYHHOR CcHCTeMe. Y 9e10BeKa KOJHYECTBO
GAKCAPOBAHENYX B TKanAXx meraboantos BX wmo-
JKeT 0Ka3aThCA HECpPaBHeHHO BHlle NoKasgTened,
nonyaersux Watanabe ® coaBT. B ONHTAX Ha
KpHcax, TaK KaK cxopocts Meradonmama ero y
yenomeka B 4 pasa HHXKe, YeM Y KpHicH
{Brichter). :

BupaGaThpaemte k¥ GenkaM 3aHTHTENA, NO-BA-
IHMOMY, OTBETCTBEHHH 32 DA3BHTHE KJIHHAYECKOH
K2PTHHE CUCTEMHOTO CKAEPO32, BOIHHKIWIULrD
npi BXDB, Torxa Kax aHTHADEPHWE aNTATENT
06YCIOBTHBAIOT KaHUeporewwHf sddexr. AHTH-
Tena, (UKCHDYOUIHECH Ha HYKNEHHOBHIX KHCJO-
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TAX R1pa, GAOKHDPYIOT GYHRUMOHATLHME ULEHTDH
KACTOYHOTO OOPasoB2HHR H, HAOGOPOT, CO33ANOT
HOBME, NATONOIHYECKHe, (QYHKOHOHAILHLE UEeHT-
PH. MOPOCIOrEYeCKHM 3KBHBAANGHTOM ITOA Nepe-
CTPOAKH HBASIOTCH XPOMOCOMHLIE aGeppaluus, Xo-
JHYECTBO KOTOPHX V JHL, KOHTAKTHPYOLWHX ¢
BX, nocTosepno npeBMIUaeT ZaMMWA NOKA3aTeNs
B XOHTpPOMBHWX  rpynmnax  (B. Ieopruesa i
M. llowesa; Heath w Dument; Fleig » Thiess;
Basler i Rohrborn). Haubannwes wacno xpo-
MOCOMMMX 3zleppalldii RaGmwiaeres vy JHL, NOX-
BEPTAOILUICLR BOINEHCTBHIO BHICOREX A KOHIEHTPa-
ord BX 8, x3aK yKaswBaaock BLOUE, HMEIOLIEX
HapGonte BHpaAMEHHWE HMMYHEWE RapyWeHHS.
C STHM XOpPOIIO COTIACYSTCH GAKT VBSINGENHS
_ OFKONOTHYeCKOfl 336ONSBAEMOCTE “TOULKO ¥ JHL,
TIOABEPTAMAXCA  BOIZEHCTIHIO . * BHCOKHX KOM-
newtpanufi BX (B, -C, ®usarara n coant.; Ott
H CO2BT.). -

. Takem o6pasom, Kax KISHHXA. CRAEpPOREpMO-
DOAOGHOrG CHEDPOMA (CRCTEMHLIA -$BGpos, no-
paxesne Xomn, cuRRpoM PaiiRo, sxpoocrecnus),
TaE H Kammeporeninii sodexr BX -cayxar npo-
SRAICEHAMN OZHOTO B TOrO Xe = HMMVEOOATONO-

- THYECKOTD — -3(WPEKT2 IAHHOTO .3emecrsa. [o-
EASATEILOTBON 3TOrO NOUOMKEHEN -CHIYVENT (aKT

'. BOMMEKHOBEHIS . DKCHCPHMEHTAILNEX TeMAaHTHO-
-CAPKOM YXe ‘NOCNe DANBATHS ESDTHHHN CHCTEM-

" 'HOFO0 TOKCHKO-HMWYHHOND NODAMENES :COCYAOR
(Winell B coant; Maricqg u coarr.). Caezyromnn
ROKABATESLCTBOM NITOHMMYEBHOTO ~TEHesd Omy-

. -xoned npy BXD crymur apaams mmme?mﬁ
KAPTEHK  JPYTHX HMMYBHEX -saGoaesanni —
Gomutnex xoanarencaor (H. I'. Tycesa), annxo-
TOPHX .X3pIKTEpDHO WacrToe -OGHADYREMHE aRTH-

~xpepEux aEreren - (C. K, Jonmasexnit) # Gogee

~H2CTO® PASBHTAE N0 TPAPHEEEI ¢ KORTPONbHLIMH
“TpynnaMe omyxoaeii (H. T. Tycesa; Tuffanelli
-2 -Winkelmann; .<Kreysel . a “coast.). Ilpouiece

T, . U BSASMORGHCTRRACRANTHATEN ¢ TKIHERHMH AHTHTE-

o AHBME ITPOTEKAET SB-UCROBHOM "AA XACTEAX COLNN-

“RHETENLBOS TKAHH, “B-UACTROCTH ‘MeNOpaHAX TOCY-

\Zm0B. <570 obbucHEAeT, nOYeny IpE -BXE 3 nep-
" WEYIO--QWEpeZb -CTPANALT COCAMHETENLEEN “-TKAMb
E AOBOALHEO TACTO -BOSHMKANWT - CAPKOMMK.
 Jlpeanowenuan i3 ZapAOM * -0O30pE ~HMMYNO-
. -OBOXHMWIECKAS ~CXEMA - KANIEPOreNesa TIOX Aei-
" ~crsme BX ‘zapaxtepsa me TomsR0 zas xiope-
- "POBARRHX PeOpeNEALENX YrAEROROPONOB, HO H
‘sMHOTRX HNPVIAX MYTATeHRMI - BemecTs. -Bee oBE,
Moxobuo BX, .ORasWBI0T ALKAANDYIOMes eiicT-
-mge’ (Koeman). ..PesymTatow -wroro geicrans
| “HAMACTCH -00pASOBAHAC BEMECTR C ARTHTEHHEMA
-~ CBOHCTBAME, ~.-_ . .
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"~ . C A PHBAKOBA'B.3.3] , T. B. ARIWHOB, B. J. BPALIMXHH,

T.IL PYBAHOB. ,.e-:--

- . HCNONb3OBAHHE.IIKOJH -IIEPEII.OBOPO ONbITA PABOTH

Lo N —ae cd
. -Ha mazrar ofnacTH -eXeronE0y JROGuBaeTCY
-Gowee 35 mam T yran JHoGema yras c xax-
DM TONOM YBEIRYEBAETCH -B-=OCHOBEOM 33 CYeT
-JOBHIDENES OPOESBORETENLAOCTE “TPYA2 H  BH-
~TEHCRQHERIHE TpYZ2 “IOAXTEDOB. .- YBEXpuenie
ROGHIN YTAA CONPOBOEIACTCH ZDOCTOM . LEAes0R
. BATPYIKR BS OPraERsM TUpPASKOBR, B CEAIE C TeM
BOUDOCH YCAZNENRN CAEFTADHOTO ‘Hazsopa —Ha
maxTax npeoGpeTaOT ocoboei3EAYEHAE - |

C memio paspaGOTKH “HOBEX ¥ “YCOBEpMES-
CTBOBAHWS CYMECTIVIOMMX -zthopM PaloTH DO
KOETPQmO 23 cobmozenwes :CANNTAPHHEI _HOPM
H -NPABEN B2 OPEIUPEATRAY YIOALEOR IIPOMBIT-
JICHHOCTH peDeHEeM KOMMCrRE - ~o8IRnpasoTnena
B NPEIHIFYRE TPOPCON2R - METHINNCKEY - PAGOT-

. EuMFoR Ea Gade CAHMIERCTAENRE ~T.:JlaxTH.B

1978-r. Guwaa -cosasEa .MKGRA TEPENOBOTD

“OcuoByan oTpachs npommuespocTs T. Ilax--

-TH ‘- VTOABHAH, KOTOPAS UpPEnCTaBAeH: = Iax-
TaME H O0OTATATENRAMME GalpEEAIMH. YaHTH-
Basg OOMLmMOR YIenbHHA Bec “pAGOTIIOMEX B OT-
pacm (Gonee !/y oT Beex pPRGOTAOMEX-EA UPO-
‘MUILISFENYX NPeROPHATHAX IOpOna), SEATETENL-
Y0 BHDPaXEEHOCTh Re(AaronpRATAMX IpOHIBOA-
CTREHENX (haKTOPOB, OOVCAOBTHBRIOMEX BHICOXRH
VPOREeH:  DPOMECCHOEANBHOR  saOOMERREMOCTH,
OCHOBROER BHHMaEHe B DpaloTe - yaensmercad -STof
.OTPaCIB TPOMKIDNENHOCTH, - Co
32 npemnpRstHAMA MampeTepcTea “yroabRof
npouummaensocTr CCCP 3 ropose  sawpenneno
2 CAHETZpHLX Bpa%¥2 H 4 ‘DOMOIEREZ, KAMIHA
E? EOTODRX O0O6CTYAHBRET ODpeNeneNHNE IDALTH.
Ilpa oOCymecTRNEMRR DPEXYNPEXHTEILROTD CA-

AR YCHIAEHHSE TOCYDAPCTBEHHOIO CAHHTAPHOTO HAJIBOPA-
3A YCNOBHAMHE TPYAA TOPHAKOB

. Obagcrran camsmuncrammus, Pocros-ga-JoRy

EMTEPHOrO Eajsopa OCobue BHEMAHME YleaaeTcw
NOBHIIEERI0 KAYECTBa paspalaThHBaeMbL OPOEK~
TOB KOMMUIESECAOIG OOGESCHIMERAHHA IIAXT TTYyTEM
NPOBESHAA TIMATENLAOH CARAMTAPHOA IKCnEpTHIH

.¢ IpEBNeqAHEEeM “HEKEHEDOR H DACCMOTDEHHA HX

Ha 3actlaHWB -CaREATAPHO-TEXHHYECKOTO COBETa.

[lpoBoas -rexymuf CaHHTAPHME KOHTPGIL 3a
RNPOMBIUEREHMR OGBEKTAMH IOpOAd, CAHOOHD-

- CTAHOEN OCYIMeCTBARET NPERMYLIECTBCEHOS of~

CTYEHEBAHRe UDENUPHNTHH OTpELIM, YTO OTpa-

.JXaeTcy B XAYECTBEHHLHX DOKa3aTensx paboril.

Tax, ecar gparBoCcT: OOCHENOBAHUE NPOMEILAEH~
HWX OpeIupEATHE ropoia coctaeaser 18,2, To
KPATHOCTh OGCNENOBAHEA traxT — 24,3,

‘3pavETeNMbEOS BEEMAHEE  VIenfAeTcH YTayé~
JEHAOMY OOCHSNOBAHWIC OPEeXOpHATEA YTONLHOH
UPOMEIDNEMNOCTE C DocslnedpesM O0BEKTOR Bpa-
9aMH, TPONESET XOTOPHX cocrapamer 92 npw
cpefHeroposcRos ToKasarene 6,9. Ilpruen Gonee
50 % oOCneXOBaHER NPOBOZHTER ¢ NPAMEHERHEM
AAGOPATOPHHX H HHECIDPVMERTAILHHX MeTONOB
ACCASNOPAREE, IAR 4Yero, KpoMe aHAJMHIOB Cag-
SIRICTAETNE, JIMPOKO BRCNOALEYIOTCS aadopatop-
HWe JaHEHNe BeNOMCTBEHRON cIyRO6H — BICUY
H - CARETAPEO-TEI'EeHHYECKOH 1a60paTOpHE OPOH3~
BOACTREHHOTO  OOBEJHAEHHA-. <POCTOBYTQUL>.
Henankgopamte 2a60pPaTOPHEYX METONOB HECIEAO-
BaHEi .J10SsoNAeT - Gonee OOBEKTHEHO ONEHHBATL
YCNOBMY TPYRa TOPHAKOB B SOhQEKTHEBOCTL Npo-
BOABMHI O3JOPOBATENLENX MEepOnpEATHE

CamsmpgcraEmpeii Ha Bee IIaxTH TOpoma CoO-
CTARNCHH CAHNTADHHE N4CNOPT2, B KOTODHX -Be-
JeTcs KREaMEYeckoe HaGMONeHREe 32 pacOonONe-
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60 JIET HAY‘!HO-HCGIEI!OBATEJIBCKDMY HHCTHTNTU FHTHEHB TPYJJ.A
H HPO@ECCHOHMBHHX‘SABOHEBAHHF! AMH CCCP

- -‘...ﬂ

HCTOPHH cymmonam ;aameﬁ crpa-

-, - B =— JEPBOTD B MEPE -COIAATHCTHYECKO-

.TO TOCYAAPCTEE —— CBEUETEALCTBO TOCTO-
~' WHEOH ~TH-*Bce” “BospacTalomefi ~saboTH

3+ =KOMMYHEECTHIECROH AP THHH IPABATE -

--“CTB2 ‘0-310POBbE- “COBETCRHX ~JIONell H

"bvv:rynmeaxn JycnoBEE TPy XAt

*ONEHM H3-%PKEX TPOSRIeHE: 3T0f 8a-

. "'601'H “WEBENOCH "CO3JAHEE N0 EEHUIBATEDE

- .2B. A.-O6yxa 20/VI 19231, "MocKOBCKOrO

e CCCP
.. = C MOMeHTa ‘CORRaBHS 'nncm'ry'r_axmo- ’
~wgay B cebs - 1egebHVIo . - {3aBenyIomui

HECTETYT2 TIO H3Y9eHHIO NPO(QercHOHaNb-
-HEx Gonessedl, Hupe Havuro-mcorenosa-
“TeNbCKHEA HRCTHTYT FETHERH TPVIa H Bpo-

- QECCHOHANBREX -3aﬁoneaann§, - AMH

H. T. I'envMar) B CAHATAPHYIO -(3aBeny-
somufA A. II. CMupHOB) JacTH-E-Ea oC-
‘HOBe INHPOKHX CONHANLEO-FHTHEHAYECKEX
H KJTHEHYECKHX HCCHIEROBaWHA - paspaba-

- THBaN WMEPOUNPRATHA TI0 TO3LODOBNERHIO

YCAOBHA TPYAa paGounx.
. TlepeuM ‘IHPEKTOPOM HHCTHTYTa -OHN
" Bpad B. II. KOROILIRAREH, paHee BO3rTas-
JABMIHA <EpaHreqAqecKylo ‘SOAbARTY>, B
KOTOPOR H pasMecTracs -HHCTETYT.- C Ze-
.-xa6ps 1924°r. THpeKTOPOM HHCTHTYTa
crana-A. C. Boroselona, YaeHBIIAS OCO-
6oe BHHMaEHEe DasBATHIO H BHEIDEEHIO

MeTONOB CABHTAapHOH CTATHCTHKH. . KJm-
EEKe NPHXOAAT Ha NOMOMb CIHETAPHO-

THrEEHFYECKHE H CAHHTADHO-TEXHHYECKHE

obcnenopaEes 'Ba NPOH3BORCTBE, HE3yde-
HBe (QHE3HYECROre cOCTOSHERY pabovmx,
SKCnepaMeRTaibEHe pabotw. Cammrap-
HOfi B KNEHEYECKOHR YaCTAMH UPH YYacTEH
C. M. Borocnoeckoro paspabaTHBaloTCs
CHeNHANbLHRE - KADTH, CXEMH ¥ HHCTPYK-
_OHH INS TIPOBeNeHHS COOHAJbHO-TRrHE-
.HEYECKHEX H KJIHAHYECKHX 06CAeN0BaRHA
paboumx t_ygeToM ycaoBRE GHTa. Taxkue
KOMNJeRCHHE - HCCAENOBAEHS  YCJIOBHA
TPyAa, 6HTa, 3260€BaeMOCTE palbodmrx
Ouyiy MpOBENeHE HHCTETYTOM H2 XHMHYe-
CEHX 3aBOHaX, B ARTeREWX IeXax, §a TeK-
CTRNBLANX NPENNpHATHAX, Merannoobpa-
6a2THBAXOMEX 32BOZaX, B THOOrpadHax
MocrBu # MockoBekoii 06aacTy.
B nepsHe e rogk CYWIeCTBOBARHSA

-HECTHETYT 'Hauas H31aBath TPYAW B Cche-

WHANLHEX -BhIyckax <«O3zopoBnesne
TPVIZ H DEeBONIOLHA GhITa®, B HUX feda-
TAJMHCH He “TOJbKO MaTepHanw obcaeno-
BaHHH PasaHYEHY (alpHK X 3a2BOJKOSB, HO
E NporpaMMu HSY9YeEHS YCIOBEH Tpyda
H 6uTa paGovEX, HHCTPYKNIHE NO H3yde-
HHIO COCTOSHRA 310POBLA pabowEX H ID.
[Nosxe, B NepHOZ HBAVCTPHANH32NAH
CTPAHH, BHIENRIOTCA OTpacyeBHé TETHe-

. ©-<THruexz ‘Tpyla u DpodeccHOHaIbEWe 3abonesanns», 1983
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