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not be established -- Tr. Ed.]. Ry | Uinwdlc 402

Protection of the health of factory workers is a task of high priority in

the Hungarian health care system. In part, it requires improvement in the

quality of industrial health services, and in part it requires more profound

research in this area. This applies especially to female workers: the im-
portance of monitoring their reproductive processes is also stressed in the
resolution on population policy. The study of the causes of unsuccessfhl
pregnancies has not infrequently called attention to the possibility of exogen-—
ous harmful effects, which can be linked primarily with occupational exposure,
of these effects from chemical substénces is also an im-

Therefore, the study

portant task. Such studies are possibly mainly by means of animal experiments.
However, extrapolation of the data and conclusions obtained from these axperi-
ments to the human body is always uncertain. Along with other human studies,

this justifies the prieority of epidemiological studies.

JUSTIFICATION OF THE EXAMINATION OF PVC FACTORY (ORKERS

The results of an epidecmiological study on the reproduction of workers ex-—
posed to PVC (polyvinyl chloride) and its monomer, vinyl chloride EVC), are re—
ported in this paper.

The study was made necessary because of the following four factors:

1. Within the framework of the division of labor in COMECON countrics,

the production of PVC is shifting to Hungary, and thus the study of this issue

oUd~2 =)

¥s /

POrEEL SBH




S9vEEl SBH

in Hungary is of the greatest practical importance to all the socialist coun-

tries.

2. The carcinogenic effect of the PVC monomer, vinyl chloride (via its
metabolites: chloroacetaldehyde and chloroethylene oxide) can be considered
proven; the carcinogenic effect of inhaled vinyl chloride was demonstrated
first in animal experiments [15, 20); later, a significant increase in the in-
cidence of an otherwise rare type of liver tumor among workers handling vinyl
chloride was demonstrated in various studies [2, 3, 8, 12, 16]. The frequency
of Repatic angiosarcoma is surprisingly high (according to some authors, one
out of 200 PVC workers can be expected to develop such tumors after a l2-year

exposure). Increased Incidence of tumors of other localizations (brain ) also

-

appears probable.

3. According to the current state of knowledge, almost every carcinogen
can also Be considered to Be a mutagen, and mutagenicity can be demonstrated
at an earlier date, which makes gene damage a sensitive indicator. Thus, amo
otRers, chromosome studies have offered the possibility of early detection of
incipient damage in PVC workers. This is why five reports [4, 6, 7, 17, 18,
19] furnishing evidence of a significant increase in the frequency of chromo-
some abarrations and based on the study of 7, 11, 13, 56, and 45 PVC vorkers,
respectively, which were published during the period 1975-1976, after studies
that provided experimental evidence of the mutagenicity uf viayl chloride
metabolites (1, 13, 14], have caused a great sensation In the literature.
This significant increase in the frequency of chromosome aberrations was ob-—
servad fn Ducatman et al. [4] after exposure times of 9 to 29 vears, and by
Funes-Cravioto et al. [6] after ciposure times of & ro 28 years. Two tcams

(7, 17] did not report the length of exposure. We observed a significant
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increase in the frequency of chromosome aberrations in 45 workers who had been
exposed to a combination of monomer and polymer for 0.3 to 13 years at the PVC
plant of the Borsodi Begyi Kombinit [Borsod Chemical Company -- Tr. Ed.] [18,
191. The frequency of chromosome aberrations in 7 of these workers exceeded
the confidence limit of the controls chosen from within the factory (mean +
two standard deviations). We found a positive correlation between the distri-
bution of cases with aberrations and the length of the exposure, In contrast to
other reports in the literature.

4. Based on the studies of Nev+h American, British, and Scandinavian re-
searchers, it appears that PVC factories cén be a source of risk not only for
the workers working there, but also for their. descendants, and even for the
population living in the surrounding area. Significantly increased fetal mor-
tality was observed among the offspring of workers exposed to vinyl chleoride
[10}. Significant increases in~the frequency of cancer, spontaneous abortion,
and in utero anomalies were observed in a population of about 150,000 living in

three cities around a PVC plant in the U.S.A. [9].

EXPERIMENTAL MATERIAIL AND METHOD

In the fall of 1975, follouing previous chromosome studics, an cpidemiologi-
cal survey was carried out to examine data on the reproduction of workers in
a BVC division of the Borsod Chemical Company. The survey, covering 231 workers,
was Dbased on a questionnaire and interview.

The workers were divided into three groups:

;1. The internal control group included 65 men and 18 women (= 83 workers'
who were not involved in the production and grannlation of VC and PVC; these

workers were selected mainly from the control center of the Borsod Chemical
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Cowmpany, f{rom the electrical shop, and from the fertilizer manufacturing

plant. These workers were not exposed directly to any other chemical substancb

elther,

2, PVC (polymer) group: 52 men and 27 women (= 79 workers) engaged in
production of the polymer.

3. VC (vinyl chloride) group: 63 men and 6 women (= 69 workers) enagagéd
in synthesis of the monowmer. (We would like to point out the fact that a
strict segregation of the workers into either a PVC group or a VC group does
not fully reflect reality bevause, in the interest of labor organization, some
of the workers in one group are temporarily assigned jobs characteristics of
the other group.]

The following data were recevded during the questionnaire survey:

T. Personal data

IT. Job data

I1T. Social conditions

v. Anamnesis

V. Data on spouse

VT. Obstetrical anamnesis
VII. Gynecological anamnesis

VIII. Data concerning family planning attitude
IX. Dsta obtained from plant physician

X. Other examination data

RESULTS AND DISCUSSION

1. The first task is couwparison of the obstectrical data for the period
before and after possible exposure to VC and BVC (evaluation with each subject

as her own control). 4




According to our previous data, the effect of indirect exposure must also be

taken into account tll]l (Indirectly exposed subjects (internal control) are
defined as subjects working at the same chemical plant —— in this case at the
Borsod Chemical Company -— but who were not exposed directly to chemical sub-

stances, who were not engaged in the synthesis of chemical substances, etc.,

e.g., the clerical staff.) Based on the data in Tables 1, 2, and 3, it can be
stated that the frequency of spontaneous abortions and stillbirths showed a sig-

nificant increase after the beginning of exposure compared with the correspond-

ing values for the period before exposure, both in the internal control and in
the VC éroup. (The data obtained for the PVC group are not evaluable because

of the low number of cases.) The increased involvement ip the women suggests

primarily the possibility of teratogenicity. However, {t is impossible to rule

out mutagenicity because of the increased embryonal mortality in both sexes.

“"Tmportant ‘data: the frequency of spontaneous abortion and stillbirth is highest

after exposure for 10 to 13 years among both men and women. This finding is
remarkablé partly because of the fact that the PVC plant was established 13
years ago, and partly because of the correlation with the results of the pre-
vious chronosome studies. The incidecnces of premature delivery, infantile
mortality, mortality at higher age, and mental retardation cannot be evaluated
because of the small number of cases involved. There were no significant dif-
ferences lGetween the three groups concerning the incidence of difficulty in
becoming pregnant [27.8%, 18.57%, and 33.3%Z of the women), The three observed
cases of congenital malformation (spina bifida cystica, so—called congenital
dislocation of the hip, and adolescent idiopathic scoliosis) are too few for a
valid evaluation. It is interesting to note that all three cases occurred’

among offspring of male workers; it is notable that they occurred in the PVC
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group after exposure. Spina bifida is remarkable, because it was also observed

by other authors in children of PVC workers [5], and thus vinyl chloride ex-

posure may also be a possible provoking factor.

TABLE 1. DATA ON REPRODUCTION OF THE
INTERNAL CONTROL GROUP.

(a) Lehetségas esponicid (b)
sidt utdn
Férfi N6 Egyurt Fdreh NS Egyutt

Caalidok ulma(f) (C) (d) (9.)

{aho) sz0léseti .

esamdny valt) 25 1N s 24 4 28
Seglésrmi g

etamdnyak a_ 38 18 84 45 7 82
Spontin

vutdlds + kdsdi

magzati

haltlozds Na 2 1 A & v Bee

% {2.6) (15} (2.6) (11,1)(42.9) 154
(i )'.r.mzﬁluqu
tendelignessdg No — —_ —_ — — —_

.

*¢ p <0,001
+ 0.0V~ p> 0.001

KEY: (a) before possible exposure; (b)
after possible exposure; (¢) men; (d)
wonen; (e) total; (f) number of families
(with obstetrical events); (g) number of
obstetrical events; (h) spontaneous abor—
tion + late fetal death; and (i) congeni-
tal anomaly.

2. Comparison of the occurrence of chromosome aberrations and of the
data concerning reproduction. The relationships beatween the chromgsome aber-—
rations and the data on reproduction cannot be evaluated because of the rela-
tively small number of cases and because of overlapping of cases.

3. Relationship between the occurrence of chromosome aberrations and
alcohol consumption. The incidence of chromosome aberrations znd alcohol con-
sumption cannot be evaluated partly Lecause of the unreliability of the data
concerning alcohol consumption, and partly because of the small nunber of cases
involved. (Both VC and ethyl alcohol are metabolized with the participation
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of alcohol dehydrogenase:

TABLE 2. DATA ON REPRODUCTION OF THE
PVC (POLYMER) GROUP.

(a) Lenetsdyes esparicis (D)
wlStt utdn
¢ Féri NO& Epyutt Férh N3 foyant

consox (£) (c) (d) (e)

szdma (ahol
sauldszeti (g)
esemény valt}
Stildszen
etemdnyeh sidma ]
"Spontia vetdids (h)
+ kds 31 magratt

4 4 8 [ 3 3

hatifozdy Ho 2 - 2 - —_ -
% (333 ~ (33 — -
( i) Veleszilatett
tundilionesséy No - — - —_ - =
[ S— _- - —_— R —

KEY: (a) before possible exposure; (b)
after possible exposure; (c) men; (d)
women; (e) total; (f) number of families
(with obstetrical events); (g) number of
obstetrical events; (h) spontaneous abor—
tion + late fetal death; and (i) congeni—
tal anomaly.

TABLE 3. DATA ON REPRODUCTION OF THE VC
(MONOMER). GROUP.

la) Lahetsdges nrpozicid (b)
aléry utén
FéAi NS Egyan Fédi N Egyutt

Cxslidok (f) (C) (d) (E)

rriiiing

ssamdny valt) 4 2 7 18
(g)

Szuldszati
etatdnyek wrimna & 25 28 -3 13

Spantdn

weidlds + hdaBl (h)

mazzat

halitozds Mo — — = ol Ser
* - - = (107} (42.0) (15.2)

1 We'esitictant
tandtilaneszég No
%=

0

a3 — 3e-
(10.7) == (3.1

|

KEY: (a) before possible exposure; (b)
after possible exposure; (c) men; (d)
vomen; (e) total; (f) number of families
(with obstetrical events; (g) number of
obstetrical cvents; (h) spontaneous abor-
tion + late fetal death; and (i) cuvngeni-—
tal anomaly. '

one intermadiuteproduct of VC is chloroacetaldehyde,
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these facts may suggest the development of a possible synergism.)

4, OQverall Evalua.tion of the Results. We were unable to demonstrate an).
relationship between the incidence of diseases (diseases of the heart or ves-
sels, diabetes, hypertension, gastric ulcer, tuberculosis, tumor, arthropathy)
and the job-related data (length of employment, employment at the Borsod Chemi-
cal Company, type of job, harmful occupational facfers), The epidemilogical
survey on reproduction of VC and PVC workers does not rule out a possible human
mutagenic effect of vinyl chloride exposure, in agreement with the results of
the chronosome studies. The recent studies also suggest the possibility of a
teyatogenic effect. However, all these are only premonitory signs. Yet, two
tasks derive even from these findings: the quality of health protectisn of the
workers must be improved, and reproduction studies must also be repeated in the.
future on a large number of workers,

Acknowledgment., We are indebted to Dr. Péterné Ruzicska and Mr. Liaszlé
Cstsz for their assistance in carrying out the survey.

“Suwmary. An epidemiological survey was conducted covering 231 workers
working in a PVC plant and other divisions of the Borsod Chemical Company.
According to the results of the survey, and in agreement with the results of
previous chromosome studies ond data in the literature, longfterm exposure to

low doses of vinyl chloride can have mutagenic and tetratogunic effects in man.
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‘ PVC-iizemben dolgozok
- reproguliciojanak
‘ epidemiologiai vizsgélata

Bogndr Zoltén dr., Craitel Endre dr,
| #5 Stenlasi livdn

*Epészeégiipyi cllilisunk  egyik kicmellen  fonlos
*Ieladala az Gzemekben dolmozd munkdsok ~pészsé-
pénck védeline. Ex epyrészt az vremenecrstpugyi
wolpalat mindwuenck emeiiset, masrésal nz ilven
“jellepd kulatienk elmelyitésel tosri  szulsfgessd,
Kildndsen vonatkezik mindez a nddolgondkra: rep-
redukeits  folyamatak  ligrelemmel  kisirésénck
{onlossanat a népesedéspolilikai haldrozat s ald-
wizza. A sikericlen levheessfock okainak kulatdsa
upyanis aemepyszer éppen olyan exopén Artalmak
trhctgsipére hivia fel a (igyclmel, ameiy elsdsorban
1 munkaholyi expozicidval Iche! kapesolalns. Fon-
los {eindat czirt példaul a keaukdlidk ilyen franyd
hatisainak virspilala is. Erre elsdsorban Allatkisér-
letes lehetdseprk adddnak, Az ilyen vizsgilalokbil
, avert adatok, ill. kovelkeztetések humain cxirapo-
1 l3idsa azanban mindip bizonylalan, Ez indckolja —
, teyéb humin vizsgAlalok mellett — az epidemio-
logiai vizsgAlalok ciGtérbe keriléscl

——r —

. A PVC-uel dolgozd munkdsok wvissgelaldnak
indokldira

sunkankban a PVC-vel (polivinilklerid), ik
annak monoraccjével, o YC-vel (vinitklorid) dolgo-
24 munkisak reprodukcigjinak cpidemioldqial vizs-
gilaldrdl szdmolunk be.

i A vizsgaiatot nipy tényezd tetle sziksigessé:

1. A KGST-orszipekon belil léctdad munka-
meposzids sardn a PVC-gyirtds sulypontja hazink-
ra tevadik A1, s a szocialista neszdpok kET6LL elsd-
snrban hazdukban van a legnagynbb prakoriati je-
lenld+épe a kérdés tanulminyozicinak.

2. A PVYC manomerjénck, 2 vinilkiaridnak (me-
labolitiai: & kldrncctaldebid &< klarelilénoxid ré-
vén) rikol iz hatisa bizonyilotinak tekinthetd:
closziie  Allstkisericlekben  igazoltdik az inhalcid

.. . e e memaas

Orveri Helilap 197%, 120, érxlolyom, )0, ném

&\0ST HETILAP 120 (36) 81921

carcinosen effekiusdl {15, 200 kisdbh lllb’t.!- !

Vatban meopillapitiast nyerl a kulonben ritks mug-
amnek elilordulasinak ctionilikine mwegndvrke.
dese vinslkloriddal dolpord munidsokban (2. 3 R
12, 16). A maj-angmtarcema gyakrriaa fellanien
magas [epves srerrik szerint jrientkerduevel 12
&ves expnzicih ulin minden 200, PVC.municis rere
tébers szamelni kell). Mis Iokalizdcitji tumerck
{apy} fokoznlt cléfordulisa 1s valdszininrk itk
3. Mai luddsunk szerinl tzabilynak tekintheti,
hogy csaknein munden caronoRin anyag egyhen
mutagén is. viszonl a mulag~mitds hamarabb mu-
1athala ki ¢s 3 penetikai anyag Artadminak Jrre-
keny imhkatnra, Iy — tibhek kizdil — a kramoe-
czamavizerdlal lehetdsget treemthet 2 PYComune
khtok kerdadd Arlalmamnak karai [elismeréere,
Epp créel keltell elyan pany {eltineést az ireda-
lomban — a vinilklarid metabolitjainak mulagrm-
thedt kiwerlelesen igarzald vizsgilatek {4, 130 143
utdn — 1975—36-ban az az t kerlés (4, 6.7, 15, 1R,
1M, amely 7, 11, 13 56 &5 45 PVC-munki vizegi-
latn alapjin a kromoszoma-rendeilenességek rnenis
fikAns cmcikedését ignzolla, Dacarman &t misai {H)
9.9, Funes-Crarioto ¢s miwi [F) 4—=2R &vee ex-
pozicio utdn észlelte ezt Kel szerrocsapert {5, LT}
cxporiaids iddt nem kizilt. Magqunk a Rorsod) Ve-
gyi Kembinit PVC Rrareiy<cchen N5—13 eses
— keverlen monomes, ill. polimer — rxpomicinak
kitetl 45 daleoraban tapaszialiuk a keameerdma.
rendelienességek azignilikins emolkedeeét (180 14
Kozdlik 1 s2emily rendelicncssép-trivkei halaidtix
meg az Gizemi %ontroil cscirk konlidencia himut
{atlag + két standard devideid} értekét. A rendelie-
acs cselck megoezlAsa €5 az expazicios idé kiwntl
— szemben A tabbi aredalmi kuricssel — pozitiv
kurselicint taidlunk. 3
4. Az ézak-atnerikai, anenl ¢¢ skandindv xu-
Lildk vizegalatai alapjan ey tinik, hegy a PVC.
dzrmek memesak az oft dalgeze munkdsni, hanem
utidaik, xal a kbroyezs teriilelen 810 lakosedg re-
szére it veszciviorrdsok Icheinek, Vinnklorid expo-
zicior 3 kilelt dalgordk utadai korében a magzali
haldlnzias sngnifikar s emelkedestl éssleltek {10
Egy USA-beli PVC-dzem kiirul 3 wviresban ¢
minteey 130 000 lakox kizitl pedig czicnilivdncan
megadtl a rak. spontin velélis és veleezulelett
rendclicaességek grakonisiga {9).

Vizspalati enpap 63 modszer

1773 pezén — a karibban vigsell kiemosrénise
vizzesiatokal kdvelorn — cpideminledin [elmerest vee
pestunk n Gorsedi Veert Kembindl TVC gvlergy weges
ben 3 doloardk reprodukade adatainak meghataresa-
sira. A 2N dolgezdra eteejedd viruzdlal Kerddnes
mbdsrereel, kikérdezfues nlapan toridnt.

A dolerrdkal hirom csoportra cortolink:

t. Az uwremi konlrell csopertba a VC, it PYVC rli-
AMtAcdval, granuldtidival nem [eglalhord wemdlyrk
— dintden a3 DVK vererlokdrponlpitél, a witlanrere
reld mdhelybal, valamint & mdtricyacyicth diemeer-
stehdl Kikeedlh — 85 [rll 4 LA nd — A3 delensd we-
il akik kasieeflenul egyéb vegyl expoticifénak sem
valtak ktdve,

T A PVC [pohimert esaporiby 3 polinter ehiatlilge.
aiva! loalalhors 32 ferll 4 27 nd = T8 doltera berult

1A VE ol oredy cwoportha a3 monnmer el
litdsatal foglaikosd A1 18T 4 6 nd = &% Jdolgore ke
rull. (Fel srerelnénk nronban hivnl a ligreimel arra
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a lénvre, o a dnlenedk merey Wlinvilacr)eg Ve,
M PVC exttorivn vem Snlpezen Yukens o volosagnd;
manbnzervesea okale mistt seldnkent slopeloney sdergs
nyiisuk enpik esaponibal & nssii elifendluly
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1. A lehetsépges Vo2, ill. PVC expozicid idejének
keedelétdl szdmitolt vxpozicis elitti, ili expozicis
utdni szdiészeli adalok fsszevelise {onkontrollg
ériékeley) nz elsd feladal. Korabbi tapaszialalaingk
szerint & Kazvetell expuzicid hathedval is s2Aimnlnj
kell (11). {Kézvetrtt exponaltak (tzemi kontroll}
alatl axnkat a személyrket Erijik, akik az adatl oo
gyi Gzemben — jelen 1selben Borsadi Veryi Foombi.
nat — dolgeznak, de wézuctden veryl expozicidnak
nincsenchk kitéve, veytyl anyanok cladllitisaval, for.
mulizisival sib, nem Foglalkoznak — pl. adminisat.
ratly dolgozdk.) Az L, 2., J. tablizas adalai alapiin
megillapithaljuk, hogy a sponlin velélések — hal.
vaszitlewCsek pgryakerisiza szignifikins  emclkedést
mulal az exporicd widn 3 koribbi, expazicis eldti
adatokbaz képest mind az uzemi kontroll, mind
a ¥C csopertban, {A PVC csopert adalai & nagyon
alacsony eselszin miart nem éridkelbeldk) A nok
foknzoll érinleltsége clinsncban a terafngenilds lo.
helidstuét veli (el, Viszant mindkél nemben eszlelt
fokoznll magzati hali‘ezas mualt g mulapenitds
sem rachate ki, Fontes adal: mind o nik, mind a
ferfiak vsetében a heyteagasabb spontin veldids—
halvazsuletés  clafordulisi pyakorisip a 10—1)
éves munkahelyi expui ‘s csoporlban van, Ez rizy-
részl a PVCeuizem alapilasinak iddpontin (a vizs-
e b oattl 13 dvvel), nedisrészt a krommuiszimavizs.
gialali atlateicnal kapolt 1dd osszefiippcssel vl po-
ritiv korreldcin mialt figyelemre melta, A koraszio-
letés, esecsemdhalilnzas, késobli halilozds, éricdmi
fopyateknssig elélordulis a kis cselszamnk mialt
nem éridkethetd. Nehezitell icherbe esés ka pesdn a
hiram csnpart kaziitl Wnyeres coltérést nem talile
tunk {27.0%, 1B.5" & 332%% a nok kizbly). Az
eszielt 3 velesziletell sendellenssség (spina bifida
cysticus, Un. conpenitabe esipslicam s adnlescens
idiopalhiés scoliosis) walsitasan kevés a redlis érld
keléshbrz, Erdekes, hopy mindepyik [érfiak uladja-
ban; iényenes, hogy a VC csaportban ax expozicié
ntin jelenlkeztek. A spina bifida azert ¢rdemel k-
lon figyelmet, mivel mus szerzik (5} is ésrleilfk
PVYC-munkisok pyermekaiben, és iny letrejiitlében
mint provokilé lényezénck a winitklorid X pogi-
«énak 13 szercpe Ichet.

2. A kremaszomakdiozodisok cliforduidsa &
a reprodukeids adalok iszeveltse. A kromoszoma-
kirosodisok &3 a reprodukeis adalok kizelli Gsz-
szefiinpesek — a relative kis Al0eds esclszim mistt
— nem értckelhel gk,

L A kromoszamakinicadisek elofordulisa és
az alkoholfupyasztds kimiti dsszehiggiés. A kroma-
szémakdrosoddsok eloforsdulisa €s ax alkoholfo-
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Prczefinpte — rEy ezt ax atko-
s sdalek mephzhatallansaga, masreszt a
T vseiEun pstl — peny u'-rl(-I.crlhz-I(L (A YC -.-.s
slsikohol metibolismuocy egyarinl o7 :l'ikjtlt--l-:_i:-
AAFOEENAR i kd.’.\'cn\uk-idésf\'c\ tiréeik : clish-
“mbol  kIGescetaldehid, Uh‘-\’\)‘lbfﬂ’ :_\tclnh\chid az
Tpavik Mozl lermck — o2 \'-‘l‘l-i.‘!.l‘nl-l':l;h(.‘“ Ry esci-
e inerpichs halis Kialakulasil,
knﬂ-l.sf‘l\:cn[:inink ficezefoglala u'-rlc'-kri‘-‘-w ‘A. mun-
1pahelvi adalek (munkibaa eitdltont id(-._ll\ K mun-
}'ga\'l‘?-'\n)'. munka jeliee. munkahelyi m-l:\‘lmnk)
& beiegsigtek nfordubien {sziv, &, l:ukurbn‘g.‘mn_-
ig.n vérnyomas, gyoemom {okely, tbc.‘ iumur.' izdleti)
Jpspitl psszclippest nem tudtunk kimutatai A VFI
1a PVC dalpesck reprodukcicjira vonatkozd epi-
eminlogial [rlmérésiink — ﬁsnzh:\nr__h::.n k_rnmt?-
s gimavizsgalati adatisnkkal — pem 20 ) _kn A wi-
atkintid expazicid eseliepes human rnul:u:l:n hnl.'_t-
Fat. delen vizgtilalunk az esclleges leratogen h:\!:l_s
';fhrle'ménn{-l is felveti. Mindezek azenban cs_:!k (_l-
prelmezteto ik, Két leendd szonban ?hlml is “d.“'
d-sk. Epyrica fokorni kell o munkavidrelom szin-
Lwoalil, maueszt a kesAbbickben, nngy?bb'rw:..
Caamon meg kel ismételni a reprodukeids vizsga-
* fatokat is.

woli

Hatriinetegdeanitds, Rzalon is ncrlclna'-nk kn':n'--
«acicl mendans e, Runicska Péternénck €5 C.:u.!:» qu.-
jnak a felmeres lebonvolilisiban avyjloll segilaegu.
kés L.

O;::rlnq!dhi! A Borendi Vepyvi }‘?l‘lﬂ:b'\nﬁl lt\-C
E\';ll‘rl:\'\l‘.l.'t'brn. il mis munknhl_‘l_\'rln ...'II '-1:;1‘.;..‘:.
r.pldrn;ml--mm vizewdlatal vegertek ol Vizaa .lk.nn.
credaweayel srenint — l"“ll\ﬁlﬂﬂh:lﬂ-kﬂr;lhhl Vr---
mnszum:;\-iug.—il:\laik crrdmén;.'m.\c\ S o srbaiom
adatekkal — a tartes kis dorisu \'-:ndkh-rld X
zicis emberre mutagén, ill. teralogen Jehet.
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