ke:‘-;m-;tnnu‘:rnhrscheln‘tlch ein genllgender Grund zur Verdichtizgung, dass dle
festgesteliten chent In einem kausalen Zusammenhang mit der erhdhten Exposi-
tlon zu Arsen shne

RESUMEM

Symon, L Stalnlk . Bétors, E. Vanto, E.
I.n porcitin deo los procesos mallgnos on fa morinllded do los trabanjado-
res de lax cenlrales Léemlcag en relocldn con 1o exposicidn elevada al arsénico

¥ DBencko, K
Svaundova-

Se establecid ol anélls!s relrospectivo de Ie asliroctura de mortalldad en hombras,
traba|adores de os centrales térmicas que queman el carbdn con al! conlenido slevado
de arsénico fconluntio A], Los resuitados se les compard con los hallazgos en st con-
junto de Jos difuntos trabajadores de las centrales térmicas que gueman el carbén con
fus walores usuntes del comlanldo de este elemenlo [conjentos B, C, D). En €l conjunto
A fus 88 rcasos, en el conjunto lestigo los 159 casos de los fellecimlentos durants los
15 -1# afos pasades [ueron obtenldos. La porcidén de los procesos mallgnos hacla sl
J& p o e ol conpunto A da las personas difuntas en la adad productlva; en 8l con-
fulstn Gestdo, pur el contrario, eslta porcidon adquirfa sl 23 p, c. En los trabajadores
mierios despuds de los 80 ahos de edad bacian los valores respactivos el 51 p, ¢. en
el vonjunic A y el 43p. <. en el confunto lestgo.

A analizar estadisbcamente los procesos mallgnos se mostré que el aumento de in
porcian de &stos no fue de slgnificancie en ambos casos. Sin embarge se demostd esta-
disticamente que los hombres mis [ovenes del conjunle A expuesto morfan por los
procosus malignos después de la expostcldn del punto de vista estadlstico signiflcatt-
vamente mids corta [ambos cads 0,05). E! carbdn gquemado contiene muchos microele-
mentos loidglcamente actlvos, sln embargo l1a cunmlia del arsénico, contenldo an gl
carbon |950—1500 g en la tonelada de unateriassoa}l da con mucha probabilidad una
sospecha’ suflfciente para conslderar 10s resultados oblenideos en coherancla causal con
g expusiclén aumentada -al arsénico.
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INTRODUCTION

It is now recognized that vinyl chiorlde [VC] causes neoplastic and non-
neoplastic diseases In man as well as In anlmals. Anima! studles have been
concentrated mainly on the carcinogenic and mutagenic action of VC (1, 5, 10,
16, 18, 23, 27}. Less is known about chronlc systemlc eflects of VC, their dose-
response relationship end pathomechanism.

The maln objective of the present study was to document the time course

ol chronlc toxlc effects of VC In rats at different concentrations of VC ranging
[rom 50 to 20000 ppm.

MATERIAL AND METHODS
Anlmels

340 two-month-nld male Wistar 1ats welghing 180—220 g ware divided 4nto 4 equal
groups: 3 experimental and one controt. The rats wera caged n groups with free access

lo lood {Laboratery chow Murigran) and tap water except during exposure {n Inhelallon
chambers.

Condldlons ol exposure

vinyl chloride of 99.7 % purily (kindly supplied by Chemical Plant, Tarndw, Poland |
was used throughout the study. Rals were exposad to ¥C In dynamle Inhalauon cham-
bers {1 m? volume) at concentartions of 50 ppm, 500 ppm, and 20000 ppm for 10
months [meg], 5 hours dally, 5 days a week. Contro! anlmels were malntalned under lhe
same condlilens but exposed “to, simblent atr only., ¥C concentration in iénhstotion
chinbars was checked dally by gas chromatography {9},

Scope of ifnvestligontions

Individual body welght, general appearance and behavlor were recorded weekly.
Before the onset and then alter 1, 3, 6 and 10 mo of exposure the {ollowing determina-
hematological !ndices :[hemoglobln <oncentration, packed
cell volume, counts of erplhrocytes, ' reticulocyles &and  bliod plalelets, totad
and differentlal leucocytes] and urine examlinatlon Including appearance, specliic gra-
vily, pH, glucose, proteln, oteult blood, ketones, blllrubin, and micrescopic conslituents.
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of urea, In ¢ phosphates, cltrates, and calclum, plasma activily ol alanlne amino-
transierase AT, aspartate amlnotransterase {AspAT), lectate dehydrogenase {LDH)
and serum activity of atkallne phosphatase [AP) were detsrmined In biood samples
frinn 7—10 rats of each group.

Ackd Inuecapolysaccharides and liydroxyproline cortent In- 24-hour urine samples
from 14-~20 rats of each group were determined before the onset and after 1, 3 and 8§
mu of expusate {4, 8, 21},

Five control rats and [ive rats exposed ta VC at cancentratlons of 500 ppm and
20000 ppmn were subjected to X-ray analysls In order to control the state of the skeletal
bones

‘The histopathological examinations ol tissues were carrled out In 114 rats exposed
to VC and 42 conirol rats. The rals were sacrificed after 1.5, 3, ® and 10 mo ol VC ex-
posure. Braln, cerebeilum, medulla obiongaln, spinal cord, Jungs, heact, lymph nodes,
bone marrow, spleen, llver, stomach, Intestines, kidneys, urlnary bladdar, testes, epldl-
dymis, smutnal vesicles, hypophysls, adrenal glands, thyroid gland, pancreas, IaFrlmal
glands, sellvary glands, skin, muscies, bonas, and blood vessels of the distal parts of
the extremutes were fIxed In Bekar's formol calcium. Addlitlonal blocks ol Hver, kidney,
splecen and hoart were lxed In Carnoy's [luld. Tissue speclmens were embedded 4n
paraifin, sectioned at 8 wm, and stalned with hematoxylin and eosin. Frozen sections
of tarmalin-fixed lver and kldney were stalned with Fat Red 7B for nautral lipids.

The wltrasiruciure examinalions of Lhe tver were carrled out In 38 rats exposed
o VO for 3, 8 and 10 mo, &nd tn 18 controls. Sections of the liver were f{ixed in 38 %
gluta eitehyde hullercd with sodium cacodylale, postilxed In 1 % osmium tetrox!de, da-
hydrated 4n ethenol and embedded in Epon epoxy resln. Thin sections were double-
simined wilh uranyl acelate and lead tarirate and then exemined whth the use ol a JEOL
JEM -~ 100 C electron microscope.

Alter ’ and 10 mo ol exposure, lotal plasma proleln, plasma concCentratlons

Statlsttcal analysls

Statistlcal signiflcance of Lhe dilferece between the means was assessed by Stu-
dent’'s t-test or Cox-Cohran's C-test depending upon the ralio of populatlon varlances
{F-test], The [requency data were analysed by the chi-square test.

o 3004
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Fig 1. Changes tn mean body welght of rats exposed for 10 months to VC at concen-
trations: 1 — 0 ppm, 2 — 50 ppm, 3 — 500 ppm, 4 — 20000 ppm. Each point repre-

sents lhe mean of 42—80 individual body welghts.
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RESULTS
General condltion of animals and gross observations.

During the total perlod of expertment the VG-exposed rats did not show
any evident changes in general appearance or behavlour but thelr body welght
did not increase at the same rate as In non-exposed animals {Fig. 1). After 10
me ol treatment, the difference [roin the controls was statistically slgnificant
{p<0.05) at ail levels of VC-exposure, At that time, the relative welghts of sple-
en, liver, kildneys, heart and testes were slgnlficantly elevated In some groups
of the exposed an!mals, the ditference being most pronounced [or the spleen
and dose-related for the llver and kidneys {Table 1). The VC-exposed rats sub-
jected to X-ray analysls did not exhlbit any alteration in the skeietal bones.

Histologlcal and ultrastructural deta* |

Ne histologlcal changes of !nternal organs were cbserved In rals exposed
to VC for 1.5 and 3 mo. In the later period of exposure, the histologlcal changes
relaled to the treatment developed cnly {n the llver and tesies. Scanty histolo-
gleal changes in the lver, seen as Increased nucleus polymorplism of hepato-
cytes and proliferation of reticulu-endothelial cells lining the sinusoids, occur-
red In rats exposed to 500 and 20 000 ppm of VC for 8 mo but not at the 50 ppMm
level and In parallel controls. Afler 10 mo of exposure, diffuse changes o! that
type [[Fig. 2} were observed at all tevels of exposure. In addlition, fatly degenera-
tion ol hepatocytes developed, and necrotic focl of the spermatogenic epithe-
ilius and disorders of spermatogenests were notlced In the lestes. The lesion of
the testicular eplthelilum was most marked at the 500 ppm exposure level! and
only at thls concentratlon It was accompanled by large multlnuclear syncytlal
cells In the testicular tubules {Flg. 3]. The histologlcal aiteratlons of the liver
and testlcular eplthellum, were also delected In some ol the 10 mo control rats.

Incldence rates of such effects as increassd nucleus poiymorphlsm ol he-

palocytes, proliferation of RE-cells In the liver and dlsorders of spermatogenes- -

Is wera slgaliflcantly higher tn animals exposed at the 20000 and/or 500 ppm
level than in the controls but they were not clearly dose-related {Table 2].

Two rats expesed to VC for 10 mo developed adenomatous nodular hryper-
plasia of the llver. (Fig. 4). This tumor was found In one animal at 500 ppm
and In another at the 20000 ppm level, none was observed In contro! animals.

in the 10th me ol experiment, somme rats showed pathomorphologlcal f{ea-
tures of Interstitlal pneumeonia. The Incidence of these findings In exposed anl-
wals dld not differ significantly from the controls.

The ultrastructural changes in the hepatocytes notlced for the {lrst time

afler 3 mo were progressing with he duratlon of exposure. Prollferalion and,

dilatation of the clsternae of smooth endoplasmlic retlculum (Flg. 5] and small
droplets of liplds were seen at al cancentrations of VC. At the 500 and 20 000
ppm levels & number of swollen mitochendrls and invaginations of the nuclear
membrane were also observed. Allar 8 mo of exposure, huclear membrane Inva-
ginations were stili observed (Flg. 6a) and glant mltochondrla with broken cris-

*} Detalls of histapathologlcal end ulirasiructural findings will be published elsewhsre.
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Tubie 2, | ce of histopathologlcal leslons in the liver and the testes of matle
Concentration N Organ weights
1 p Heurt Spleen

0 7 1413 4-156 9984111
325418 2264126
50 1 14664216 1094 + 251

35841255 264428% -
500 ki 14314315 13094349
338458 308 4-70%
20 000 1 1375497 11274343
35831k 295 4+ 49¢

a — male Wistar rats. The deta are expressed as the mean 4= SD
b — p < 0.05 significantly different Irom control

tae [Flg. 6b} wers seen for the flrst time at all exposure lsvels. The ‘areas of
focal cytopiasmlc degradation developed at 20000 ppm (Fig. 6¢c). After 10 mo,
ultrestructural changes were more marked and observed In a hlgher number
of hepatocytes at all exposure levels., No ultrastructural changes were notlced
in the hepatocytes of control rats.

Blood and urine analysis

Plasma protein content and plasma or serum activities of alkaline phospha-
tase, alanine aminotransferase and lactale dehydrogenase were slightly elevat-
ed in VC-exposed rats, the dlfference from parallel centrols being statistically
significant only In some groups of animals (Flg. 7). The actlvity of lactate de-
hydrogenase was related, to soma extent, to the duratlon of exposure and con-
centration of VC. )

The number of red bilood cells was siightly lncreased after 10 mo at the 50
and 500 ppm exposure ievels and some {luctuations {n coagulation time were nb-
served in the last perled of exposure.

Table 1. Abscluie and relallve orgen walghts of rats after
rats exposed to vinyl chloride for 10 months

Vinyl chloride concentration {ppm)

0 | 50 500 20 000
Nuclear polymorphism of hepato-
cytes ~ ) 2128 521 18434 10f17¢
Proliferation af hepatie reticulo-
endothelinl cells 3j2s a2l 13f34* Bf17%
Damage of spermatogenic epithelium 328 - 3121 134342 5017
o - p < U.05 signtitcamtly differenl {rom control szul

b — p < 0.01 signilicantly different from contro}
¢ — p< 10001 signilicantly dlilfersrt [rom control

288

.

———

T Al e v
A b

QR

L RANTIR e e a LT e

0 months of Inhalalion exposure to vinyl chlorlded

absolute (g}
relntive {mgf10G g of bedy weight)

kidnays adrennls testes liver
31634327 65416 300 4505 994441234
6472 1543 677499 32334146 .
30624418 S04 12 28534513 917641164
7494. 61 1544 . 692489 23934202
3441+ 661 594.9 30064485 1075341600
8074 650 1441 1004111 253141094
32794376 70415 31734549 1202041216
849 4-40° 1844 821k 106k 311642134

¢ — p < 0.01 signilicantly ditferent from control
d — p<{0.001 significantly dilferent from control

Table 3, Excretion ol acld mucopolysaccharides In urlne [In p/24 h} ol control rals

and rats exposed to viny! chlorlde * '

Yinyl chloride Before Titne from the onset of inhalation exposure
concentration inhalalion -

in ppm exposure 1 month 3 moaths 6 months

0 99426 106 147 130.+43 156441

50 96419 107437 131433 152449

500 101423 104425 127438 153434

20 000 95421 100435 1190:£36 152447

* The 24-hour urine samples were collected twice with the 24 h Interval {rom 2 rais
kept togather In a Slmex metabolic cags. Two separate detarminetlons were made and
the results were averaged. The data are expressed gs the mean 4 SD of 7—10 averages.

Table 4. Excretion of hydroxypreline In urine {in pg/24 h) of conlrol rats and rats
exposed Lo vinyl chioride ® :

Vinyl chloride Before Time from the onset of inhalation exposure
concentrations inhalation

in ppm exposure 1 month 3 months 6 months

0 300155 3984204 375121 3684131

50 2874 68 3674273 3544104 a2p4 92

500 3414127 3094115 3394140 3394 B0

20 000 2304+ 91 3074+ 17 3324127 331 £137

% The 24-hour urlne samples were cotllecied twice with the 24-h Interval from 2 rats
kept logather In a Slmax metabolic cage..Two separate determinatlions were made and
the results were averaged. Tho data are exprossed as the mean & SD of 7—10 averagss,
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The excretion of acld mucopolysaccharldes and hydroxyprellne In the urlne
of expos Imals did not differ slgnificantly from the controls during the
& mo obs.?on time [Tables 3 and 4]).

There were no di{ferences In the other hematological or blochemlical {nd!-
ces studled and noc slterations were observed in the microscoplc constltuents
of the urlne. ’
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Fig. 7. Serum aclvity ol alkaline phosphatase, plasma activity of elanins aminotransie-

rase and lactate dehydrogenase, plasma total proteln in rats exposed to VO at concen-

trations: 8 — 50 ppm, b — 500 ppm, ¢ —20009 ppm. Resulls are ahown as percentages

of paraliel control assumed &s 100 %. All results represent the means of 7—10 separa-
te delerminatlons. § — statistically significant difference (rom control.
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LISCUSSION

Chronic {nhalation exposure to VC has been reported to induce Qrm
tive changes In the llver, kldneys, spieen, braln, lungs, skin and bones ol ex-
perimental anlmals (2, 17, 24, 26). ’

In our study on rats exposed to 50—20000 ppm of VC for 10 mo, apparent
trealment-related pathomorphologlcal changes developed in the llver and
tesles. The llver changes were cbserved much earller and at lower concentra-
tions of VC than those In the testes.

The increased organ/body welght ratlons of spleen and kidneys were not
accompanlied by any histological changes in these organs and the Indices of
kidney function discrders were negative. No blochemical evidence ol disturban-
ces of the connective tlssue and mineral metabollsm could be provided. Thus
we dld not.conflrm the results of the study of Viola (26) who, using the same
straln of rats and simllar conditions of masslve exposure to VC, described
histopathologlical alteration in the brain, kidneys, skin and bones. Whether it
was due to the 2 mo longer exposure time in Viola's experiment, remalns unans-
wered tlll now. It appeared from our toxlcity study that the liver was the critlc-
al organ in the rat, thls concluslon being In agreement with Torkelson's data
{24). .

The leslons In the testes observed In our study Indicated the posslbility ol
VC-exposure resulting In reduced reproductlve abllity of the males. The scope
ol our study d!d not permlt a more specl!lc interpretation. Epidemlolog!cal stu-
dles suggested that VC produced germinal! mutatlons as manifested by increased
fetal mortality observed ln the wives ol man who were occupatlonally exposed
to VC [8). Short et al. [18) found no evidence of elther preimplantation or
postlmplantatloen loss {n pregnant untreated females mated with male rats ex-
posed to VC {or 11 weeks, however, reduced lertlllty was observed In male rats
exposed to 250 and 1000 ppm of VC.

The Incldence of histopatholugical chonges in the liver and testes of VC-ex-
posed rats did not correlate well with the exposure level. The incldence was
cnnsiderably higher at the 500 ppm level than at the 50 ppm level, and oniy
a small difference (il any) was observed between the 500 ppm and “the
¢0 000 ppm exposure levels. This phenomenon can be explained in the light of
the general concept developed by Gehrlng et al. (7] statlng that the toxic ef-
fects resulting from biotransformation products of a chemical should be related
not to the degree of exposure but rather to the amount of the blotransformed
compound. Since the toxic actlon of VC Is atirlbuted to lts metabolites and the
amount ol VC metabollzed Increases very slowly above 2500 ppm (7], one could
expect that the biologlcal effects ol VC-exposure will be Increasing only slightly
with the concentration of VC at high exposure levels. In addition, depression ol
the rate of VC metabolism cbuld be Inferred from the reduced rate ol excretion
ol thieglycotlc acld after long-term exposure to high concentrations
(20000 ppm]) of VC (25). These toxlcokinetic features of VC were probably
underlylng the dose-response character of our pathologleal findlngs In the liver
and testes, and the results further suggest that VC requires blotransiormation
to an actlve metabolite {s) for nonmalignant liver njury.
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Pw Lasts wl o adenuinaious nodulac hyperplasia were constdered lo be tn-
dured by xposure slince [t s known from lterature [12, 18, 20]) and from
our own vations that thls tumor Is extremely rare fn Wistar rats. So far,
this type ol tumor has not been reported to develop In animals and humans
cxposed to VG,

Laboratory liver functlon tests have been reported to be frequently abnor-
mal In VC workers [13, 14, 22) but thelr usefulness In the detection or dlagnosis
of VC-Induced llver damage Is controverslal (3, 11, 15). The elevations we ab-
served in the activities of plasma enzymes in rats exposed to VC were very
smuall. The estimations of AspAT, ALAT and AP seemed to be of doubtful diag-
nostic significance, also with respect to the lack of any relation to morpholo-
glcal Injury of the llver and the degree of exposure, The estimation of LDH
may be of some diagnostic value since lts actlvity is ralated better ta the degree
ol exposure and the pathological changes In the liver,

I'rom our toxlclty study, the no-toxlc-effect lave! of VC could not be estab-
Iished. The lowest concentratlion of VC [50 ppm]) sl caused some toxlc ef-
fects In rats: depresslon of the body welght litcrease, Increased relatlve weights
of some Internai organs, slight hematologlcel and blochemlcal changes and
fluctuations and, what Is more lmportant, ultrastructural changes in hepalocy-
tes and the tendency for an Increased incldence of histologlcal llver alterations.
Caonsidering our results from the health salety aspects, the 50 ppm could be re-
gurded as the threshold concentration of VC {n rat, and the safety factor of
10 would be vesonable in view of the structural alteratlons present In the llver,
the chareeier of the dose-effect curve, and only one animals specles studied. On
the basrs of these assumptlions [t could be suggested that the safe exposure li-
mut an ndustry in relatlon to systemic elfects of vinyl! chlorlde would be In
the region ol 5 ppm. -

SUMMARY

Male rats were exposed to vinyl chlorlde at the concentratlons of 50, 500, and
20000 ppm, 5 hours dally, 5 days a weak for 10 months. Monphologlcal lestons in the
[tver and the testes detected by light and electron microscope and depresslon in body
weight Increase Intenstlied with the duratlon of exposure. [ncreased relative walghts of
some organs and slight hematologlcal and blochemical changes in biood durlng the
course of the experlment were also observed. Some toxle ellects including morphologle-
8]l hiver Injurles arose at the smellest exposure level, |, e, 50 ppm. Assuming 50 ppm as
the threshoid concentration {or rats, the 5 ppm level has been estimated a&s the sale
gxpusure limit in dndustry In relation to systemlc eflects of vinyl -chlonlde.

RESUME

{. A. Sokal B. Baranskd! | Malka R Roleckl ) Statkle-
wice, j. Keolakowskl, 3. Szafxdﬂkbws-hl. K. Wrobloawska:
L'étude expérimentale des efiets toxlques chroniques de chliorure de vlnyle sur les rats

Les males de ral étalent exposés A du chlorure de vinyle dans las concentartions
de 50, 500 e! 20000 ppm 'pendant 5 heures par jour e! 5 jours par semalne ey oours
de la période de 10 mois, Des 1éslons morphologiquas sur 1o fole ot sur les teslicules
-constatées 4 l'alde du microscope lumlneux st éléctronique ainsl que la réduction de
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l'exposilion. Au cours de l'expériment on pouvait auss! cbserver de petils cha
hématologlques dans le sang et l'augmentation du polds rélatll de quelgues nes.
Quelques er.l‘ets—toxiques ¥ compris des léslons de [ols se produlseient pendant les nl-
veaux les plus bas de I'exposition, & savolr A 50 ppm, Sous la condlllon que 50 ppm
réprésentent la concentration de seull pour les rats, on e f{lxé la limlte de sécurité de
I'exposttion pour lindusirle par rapport sux effets de systdme de chiorure de vinyle,
4 savolr au leux de 5 ppm.

l‘nugmcu-tun‘un‘ dr polds devenalenl pius nienstves au fur et A mesure do b !du

ZUSAMMENFASSUNG

. A, Sckeal, B. Baranskl, ]J. Majka, R. Rolecki, | Statklie-
wiecz, "] Kolakowskl, S. Srendzikowskl, K. Wroblewska:
Eino experlmeniclle Studie der chrouaischen, toxischen Wirkungen des Vinylchlorlds an
den Ratien

Dia Ratlenmiéinmchen wurden zu Vinylchlorid bel Kenzentrallonen 50, 500 und
20 000 ppm t0nf Stunden und [Unl Tage wichentllch, Insgesamt 10 Monate exponiert,
Die morphologlschen Lisionen an der Leler und den Hoden die mit Hilfe eines Licht-
und elnes Elektronmikroskop bestimnu wurden, sowle auch die Senkung des Gewlchis-
zuwachses haben mit der Linge der Expusliion an der Intensiilit zugenommen. Wihrend
des Experiments wurden auch Mkleine himetologische und biochemische Verl@nderun-
gen dm Blut beobachlet und elne relatlve Gewlchlszunahme elniger Orgene erulert.
Einlge toxische Wirkungen einschliesslich der morphologischen Beschadigung der Le-
ber, entstanden bel dem niedrigsten Expositionsniveau d. h. bel 50 ppm. Unter der Voraos-
setzung , dass 50 ppm die Schwellenkonzentratlon for dle Ratien ist, wurde elne Si-
cherhelisgrenze [Gr die Indusirle In Dezug sul Systemwlrkung des Vinyichlorlds in
#iner Hoho von 5 ppm bestimmt.

HESUMEN

. A. Sokail, B Baratisk) §. Majkea, R. Roleckl, J. Stelkle-
wlcz, ). Kolakowsk), S. Szendzlkowski, K- Wroblewska:
El estudio experimenta! de los efectos l6xicos cronicos del vialicleruro en ratas

Los machos de las ratas se [es exponian al vinlkloruro €n concentractones de 50,
500 y 20006 ppm lodas fas 5 horas o dio ¥ los 5 dias por 1a semars, en totatl duranto
meses. La lesitn morfoléglea en el higado y los tesliculos detectados por los microsco-
pios luminos y electrdnico as{ que la disidnuclén dei aumento de paso han oblenldo
més de inlensidadconinduraclén de la exposicifin, Durante el experlmento se tes
observaban también pequefias modlllcaclones hematoldgicas y bloguimicas en la san-
gre y 81 aumento de peso relativo de algunos organos. Algunos slectos tdxtcos, incluso
las leslones morloldgicas del higado, originaben e los nivelss '‘més bajos, de la expe-
slclén, © sea, & la de S0 ppm. Supondendo que 50 ppm esté une concentréclén de umbral
para las ratas, el limie seguro de lu nxposicién se N6 ol nivel de S ppm en relaclon
con lus aleclos de sistemna del vinticlororo.
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STUDY ON THE LONG-TERM EFFECTS OF SOME
PESTICIDES
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L. IVANOVYA-CHEMISHANSKA, T. VERSIEVA, 0. ANTONOV.

EK. MIRKOYA
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Insiitute of Hyglene and Occupanonal Health, Medlcal Academy, Soiln, Bulgarle

One of the most lmporlant problems in up-to-date toxicology is that ol
long-term ellects ot chemicals. It is nolable for its complexity, embracing pos-
sible manifestatlons of embryotoxlc and teratogenic effects, mutagenlc, gona-
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ing pesticlde residues.

Study of the changes in gonads, capaclty for reproduction and generations
under expertmental conditlons

These sludles are accomplished as model experlments on test animals — 20
in each group, equal number of males and females — most frequently adult

|

B
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tr)

SOV IP0 SBy .

'é white Wistar rats or mlce Kept under conditions of standard food regimen and
:- the required quarantine perlod. Ustng type and duration of exposure compalible
if witi: the purpose of Investigallon.
: The consequences of the ellect ou lie sexual glands could lead to Injuries
‘ In the fecundation and to impalrment of the Intrauterine developmen ol the
i fetus and also to infertority ol the generatlon. Only a quantitative evatuation ol
f the danger of chemical compounds, established by complex methods of Lovestl-
-j gation [functional, morphological and blechemlcal), could be a reasonable
i I basls for risk assessment and for recommendation of a system of prolylactic
. B measures. The studles are accomplished as Toliows: ’
A
-§ 1} parenteral rat generatlon (Fo), directly exposed to the examined pesticide
f._ are subjected to the foliowlng tesist Integral — increase of welight, behaviour,
t_E mortality, {ertility {obtaining first generation], etc., In male animals — assess-
- '; ment of the functional status of spermatoza (character and duraticn of mave-
Lgpd
zed i-'-;; 295
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"Experimental Studies on the Chronic Toxic Effects of Vinyl Chloride in Rats"
Sokol, J. A. et al. (1980). J. Hyg. Epidem. Immun. 24: 285-2%4.

Review of article by W. J. Breslin, 8/23/95

In this study, although the numbers of rats with "damage to spermatogenic
epithelium" looks elevated at 500 and 20,000 ppm, there is no dose response.
The 500 ppm group had a higher incidence than the 20,000 ppm group. I
would think that this 'dose-response’ was highly unlikely. The paper also

references multiple figures (1-7), but only Figures 1 and 7 were presented. The

photomicrographs of the pathology apparently were not included. Again, a
very weak presentation of the results, making it difficult, if not impossible, to

interpret the results. I would qualify this study as less than definitive.
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