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SEVERE, ACUTE CHLORACNE, A MASS INTOXICATION

DUE TO 2,3,6, 7-TETRACHLORODIBENZODIOXIN

Paul J.

!• Previousj Events

In 1953, acute and very severe cases of the disease chloracne

were observed after an unpredicted chemical reaction in a particular

production unit of the Baden Aniline and Soda Factory (BASF). Neither

before, nor after have any further cases of chloracne occurred after

this one-time mass intoxication.

During alkalic hydrolysis of 1,2,̂ ,5-tetrachlorobenzol into

2,^,5-trichlorophenol, there occurred an unknown reaction in the auto-

clave unit. Thereby, as it was later assumed, severely toxic "chlor-

inated hydrocarbons" were formed.

Out of the total number of 55 patients who developed typical

chloracne, three cases were of special importance:

1. A dermatitis in a female animal nurse who was contaminated

only by the contact with test animals.

* "Schwerste akute Chloracne, eine Massenintoxikation durch 2,3,6,7-
Tetrachlorodibenzodioxin.", Per Hausarzt 2k: lh9 - 152, 1973. £»£,i2.w<\w

A lecture on the occasion" o'F>fMedichemTr7 the 1. Internatibnal Sym-
posium of the Factory Physicians of the Chemical Industry, April
27 - 29, 1972, at BASF, Ludwigshafen, W. Germany.



2. A fatality due to pancreas-necrosis in a person who in 1958

only briefly visited the autoclave unit illustrated CFig.

i:.

3. The skin symptoms of a 1̂  year old son of one of the employ-

ees due to contact with a.@ca.iff and a towel in his home,

although the scarf and the towel had been laundered repeat-

edly.

The anamnesis of the work situation and the disease, later animal

experiments, and the analyses indicate that it was not the vapors

formed during the reaction which caused the disease, but a residual

sublimate from the" inappropriate reaction still remaining~in the unit.

up to 1958 and 1969 Csee Fig. 1*].

Of the 55 persons afflicted, only h2 cases were, for various

reasons, found relevant after the evaluation of the case histories.

In about half of the k2 cases, there were, besides skin symptoms, at

times very serious, resorptive toxic effects.

2. Casuistry.

When evaluating the 2̂ actual cases of health disturbances caused

by the poisoning, a polymorphic picture of a chloracne disease accom-

panied by multiple organ-symptoms developed.

The sketch CFig. 2] is intended to elucidate this polypathy. It

is, however, only possible to illustrate approximately the size of

the sectors, because of the simultaneous and concurrent organ symptom-

atics. In figure 3, particularly h cases of hepatitis, one case of

toxic pleuritis, and the above mentioned lethal case of pancreas-

necrosis appear striking. Wildhirt in Kassel has published 8 cases

from our and his own patient material: he assumes that the intoxication



in 1953 was the indirect cause of a later viral hepatitis in 2 more

persons. With only 2 further cases, the liver damages do not stand

in the forefront according to our review (see Table I).

In the adjacent table, the overlapping andcombined symptomatic^

in respect to the resorptive disturbances are displayed for the

1"̂  ; most severe cases Csee Table IH.

Tables 2 and 3 emphasize once more the clinical forms of the most

severe intoxications and for 3 patients also the later causes of death.

In all the cases, there were, simultaneously, chronic, relapsing

skin alterations or abscesses, lasting for years.

3. Causative Toxin

Ever since Herxheimer as the first in 1899 described chloracne,

there have been various opinions on the nature of the triggering cause.

In 1968, it was assumed in Japan that rice, contaminated by chlorine,

was the cause of about 1000 cases of this disease, accompanied by al-

terations of the internal organs.

In respect to the poisoning cases mentioned at the BASF in 1953,

we succeeded after the most diversified active measures in isolating

a by-product of the technical conversion process CFig. U], which

turned out to be 2,3,6,7-tetrachlorodiphenylene dioxide =2,3,6,7-

tetrachlorodibenzodioxin Cdiagram AD.

During animal tests in the medical-biological research laboratory

of the BASF, lOy/kg was always lethal to rabbits; 3 y/̂ S allowed for

survival, but still caused liver damages.

The relation of the toxicity of hexachloronaphthalene - which as



the purported causative agent gave rise to the term perna-disease -

to that of tetrachlorodibenzodioxin is 10,000:1, that is, the latter is

10,000 times more effective in tests on animals.

Chloracne is not a skin disease in the sense of Item 1*6 of the

7th Ordinance t0n Occupational Diseases, "but corresponds rather to Item

9 on the list, that is, it is caused by the inhalation of toxic sub-

stances into the organism. In the connection with our own observations

on this disease, we have given it a definition of its- own: damage to

the health due to aromatic hydrocarbons and due to chlorinated aryl

oxides.

k. Differential Diagnosis

In addition to a photo-sensitive melano-dermatitis, benzanthron

causes a chloracne-like reaction accompanied by pimples and inflamma-

tion of the sebaceous glands CFig. 53. At the BASF, there have been

62 cases observed of a similar dermatitis since 1955. Benzanthron

has the following structure [see diagram BH.

5. Therapy

The most important is a treatment of the vital resorptive distur-

bances. Visually checked results only after local treatment must al-

ways be considered as insufficient.

Since the 30th German Dermatologist Conference, the treatment of

kq^^yClqavis and chloracne with Vitamin A-acid has been much dis-

cussed. Vitamin A, administered in subtoxic doses against psoriasis

and all kinds of hyperkeratoses had failed. In low doses, as a 0.05 -

0.3% solution or ointment applied locally, it functions against peeling.



It interferes with the keratinization and the proliferation of the

cells. As demonstrated by aid of autoradiography CPlewigD, the

Vitamin A-acid has no point of attack against the sebaceous follicles,

Summary

A clinical-causative report on the medical consequences of an un-

predicted industrial reaction in 1953. During a search for the toxic

cause of skin alterations in a total of k2 persons of which 1̂  cases

in addition showed damages to the internal organs and disturbances

of the nervous system, 2,3,6,7-tetrachlorodibenzodioxin proved to be

the decisive chloracne-provoking agent.

Bibliography

CSee the original.H

Address of the author:

Dr. P. Goldmann,

Factory Physician at the

Baden Aniline and Soda Factory

D-6700 Ludwigshafen

W. Germany.



Figure 1; The autoclave unit.

Figure 2; Diagram of the occurrence of organ alterations accom-

panying chloracne. The polymorMdity and pathology of our chloracne

patients can also be illustrated in another form CFig. 3H.

Key: a) only the skin

b) skin and
parenchym. organs (liver, spleen, kidneys)

c) myocardium

d) air ducts

e) connective tissues, Meibom^s glands, cornea

f) and Central Nervous System

Figure 3: Mass intoxication due to trichlorophenolic by-products on

Nov. IT, 1953.

Key: a) U2 cases total with dermatitis

b) 21 cases with initial dermatitis

c) 13 cases with dermatitis and damages to the internal

organs.

d) 7 cases with dermatitis and damages to the central ner-

vous system, that is, toxic polyneuritis, dissem. en-

cephalomyelitis, and peripheral damages to the auditory,

olfactory and gustatory organs.

e) k cases of hepatitis

f) 1 case of toxic nephrosis

g) 5 cases of tracheo-bronchitis incl. 1 with haemorrhagic

pleuritis.

h) 3 other internal disturbances

1) .1 lethal case due to pancreas-necrosis.



Figure k: Active measures taken after the intoxication by trichloro-

phenol-processing by-products.

Key: a) Accident occurred, Nov. 17, 1953.

b) Attempts to clean up the site of the accident.

c) The locality of the accident finally closed.

d) Decision to tear down the site.

e) The destruction completed, Jan. l6, 1969.

f) a) test on animals

in order to control the clean-up action;

in order to find the active agent,

b) chemical tests in order to discover the active agent,

g) Active agent identified.

Figure J?: Chloracne-like skin alterations due to benzanthron.

Diagram A: 2,3,6,7-tetrachlorodibenzodioxin

Diagram B; Benzanthron



Table '1. Review of the chloracne patients with damages to the internal

organs and the central nervous system at the BASF, 1953.

Column l) Current no.

2) Age (in years)

3) Onset of disease after exposure

a) Tag(e) = day(s); ¥0 = week(s)

k) Hospital treatment for

a) Mon = months; Wo = weeks

5) Incapacity to work lasting

a) months

6) Periods of treatment

7) Dermatitis

8) Fever ,;;.,.
9) Fs&igue1';

10) Dyspepsia

11) Conjunctivitis; blepharitis

12) Gingivitis; stomatitis

13) Heart ailment

1*0 Bronchitis

15) Pleuritis

16) Liver damages

17) Nephritis

18) Pancreatitis

19) Spleen ailments

20) Headaches

21) Pains in arms and legs

22) Polyneuritis

23) Encaphalo-myelitis

- 2*0 Hyporeflexis

25) Hyperalgesia

26) Anosmia

27) Auditory disturbances.



Table 2. Damages to internal organs accompanying chloracne in 7

patients.

1. Myocarditis, hepatitis, tracheo-bronchitis , nephroses,

complete recovery. Independently of the accident, in

196̂ , rheumatic mitralstenosis and death (hepatitis,

thrombophlebitis, pulmonary embolism).

2. Severe haemorrhagic pleuritis 11 months after the in-

toxication. Recovery. Five years later, shcizophrenia

and suicide.

3. Exposed only in 1958. Six months later, pancreas-

necrosis and death.

U. Laryngo-tracheitis.

5. Hepatitis, splenitis.

6. Hepatitis, laryngitis.

7. Dyspepsia.

Table 3. Predominantly damages to the neurological organs due to

acne in 7 other patients.

1. Toxic polyneuritis (hyporeflexis, hyperalgesia, hypotony

of the muscles ) .

2. Fatigue in the legs, tracheobronchitis , independent of the

accident 10 years after the intoxication: subarachnoidal

bleeding.

3. Peripheral paresis of nervus olfaetorius , anosmia, relap-

sing gingivitis and stomatitis. Five years after intoxic-

ation: ulous duodeni, relapsing after 10 years.

k. Disseminating encephalitis with spastic semi -lateral syn-

drome, chronic conjunctivitis and blepharitis.

5. Toxic polyneuritis: sensible and motoric pareses of the

lover arm and leg. Disturbances in the auditory, olfac-

tory and gustatory organs. Filial chloracne.

(continued)



(Table 3, continued)

6. Polyneutitis with rheumatic discomfort in the legs.

After 5 months, hepatitis.

7. Medium severe, combined middle- and interior-ear

auditory difficulties. Hepatitis.
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Translation No. 73-7-25. o
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SEVERE ACUTS CHLOIblCNS, A MASS INTOXICATION BY 2,3,6,7-TET^XCHIOaODIBEXZODICXIN |
\

by Paul J^Coldmann

Der Eautarzt,' 2MNo.frl fei 1̂ -152, (1973)

CASE HISTORY. • • . . ;
.5

In 1953 at the BASF acute pronounced forms of disease were observed after
an unpredicted reaction in a certain part of the plant. Never before nor
later further cases of chloracne have occured after this single nass
affliction. • .

On alkaline hydrolysis of 1,2,̂ ,5-tetrachloro benzene to 2,4,'5-trichloro-
phenol in an autoclave room this unkno'.'m decomposition took place. It was
assup.ed that very toxic "chloro hydrocarbons" were formed in this reaction.

Of the'total of 55 persons showing the typical picture of chloracne, threa
cases were of importance: .

1. A dermatitis of an animal keeper which was caused only through contact
with exnerinental animals.

— * • *

2. A fatality still in 1953 due to pancreas necrosis after a brief stay
in the autoclave room shown in the picture.

3'. Skin disease of a.lfr years old sonNof ahN errployea through a. scarf and
towel in household milieu although scarf and towel hava been washed several
times. ' N . . .

Fig.l. The autoclave room*



. • • • _ . * 2 -

Work and disease anamnesis, subsequent experiments with animals and analysis
indicated that the diseases were not caused by sons vapours formed during
the decomposition but by,a sublimate renaining in the roon after the
faulty reaction even still in 195S and 1969.

Of 55 persons afflicted, after evaluation of the case histories, for various
reasons only ̂ 2 cases were relevant. For nora than half of the kZ cases
besides skin changes partially also very serious resorptive poisoning
effects were observed.

2. KASDISEir.

In our 42 essential observations of disturbances of health due to intoxi-:
cation, a polymorphous disease picture of a chloracne with multiple organ
attack was found. %>-

The diagran explains the polypathy. Due to the simultaneous organ sympto-
matic the s±zs of the sectors can ba illustrated only approxinately. In fig.3
the three hapatides are especially noted, also toxic pleuritis and the
fatal pancreas necrosis.mentioned. Wildhirt in K«assel has published 8 cases
of hepatitis fron his and our case histories. He assumes that the intxication
in 1953 was responsible as direct cause of a later virus hepatitis of
two persons. In two further cases the liver damage was not predoaionant in
our suranary (see table 1).

Meibomscha Orusen
Cornea

.2. Diagran of the organ changes
incase of chloracne. The poly-
norbidity and pathology of our
chloracne cases can be expressed .
still in another form.

41

OrrmiMis

. n
rtt Dfnuhhs

itx CtmutM u 2NS-8«(3ii ;

Hr.n-uGrxtm.QiQ ,

•i S tfjvcn I h jrrxr-|
(_ rhaj P-*xili» _,
J j jnSwn?!«m»]

"J", ls«<.-» fm'A
•

Fig.3. Mass intoxication through
deconcosition products of tri-
chlorobenzene on Jiov.l?, 1953.

( W doraatitis total; 21 initial dermatitis; 13 dornatitis and damage
of internal orpins; 2? dorr.atitis and 2::53. i.e. toxic polyr.ouritis
onprtn'o,Tlnr»'.-«li f-i-5 .1̂  MA^ ,Vrn^-i 1 rl-.-nr/H nf 'nfi-iT-i n- swnllT^r- Jirrl tJ\St.t.n



Table 1. Sumary of chloracna with internal and ZNS-damaga 1953 at'the BASF.
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Schmifrzen
an Armen
uad Beinen

Polyneuritis
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myelitis

Hyporoflcxis

Hvperalgesie
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The next table shows the overlapping and combined symptomatic of the res-
pective disturbances of the 14 most serious cases (see table 1).

Table 2 once more lists the clinical forms of the most'serious <ntoxi~
cations, in>3 cases also the causes of later death. In all cases sinulta-,
•neous chronic jjecurring skin changes up to abscessing for years were os-
served* ,.

Table 2. Chloracne damage of internal organs of 7 patients.

&

1. Myokarditis, Hepatitis, Traehcobronrhitia. Nephrose. '
Restitatio ad inteyrum, Unf;x!lujiabh:iniii<: l'J<H rheuma-
tisohe MitraUtcnoae uml lOxitus. (Hepatitis, Thrombo- ' • •
phlebitis, Lungeucmbolic).

2. Schwera hamorrhngiache Pleuritis It Monate nnch In- 2- Severe heciorrhaging pleuritis
toxikation. Rcstitutio. 5 Jahre danach Sehizophrenw und 11 F.onth af tef4- intoxication. Restltutio
Su5cid> 5 years thereafter schizonhrenv and

3. Exposition crsfc 1958. 6 Monate sp&ter PankrcoanokrtMe Suicide *
* • 'una Hxitus.

4. n S3x

6. Hepat,t«.Splen,t,3. ; later pancreas n8C3TOSis and
6. Hepatitis, Laryngitis.' . •
7. Dyspepdie.

Table 3. Predominantly neurologic organ damage bj* chloracne of 7 further patients.

1. Toxic polyneuritis (hyporeflexia, hyperalgasia, hypotonia of mscles).

2.̂ Tiredness of legs, trachobronchitis, independent of the accident 10 years
af-cer intoxication subarachnoidal bleeding.

3. Peripheral paresis of X.olfactorius, anosonia, recurring sdnrivitis and
stomatitis. 5 years after intoxication Ulcus duodendi, recurrin̂  after 10
years. °

, mf

b. Disserdnated encephalitis vlth spastic half side syndrom. chronic
conjunctivitis and blepharitis. .

5. To:cic polzmeurosis: sensible and'motoric pareses of lower arms and lower
legs; Disturbances of hearing,. smelling and teste organs. Filius chloracne.

6. Polyneuritis with reumatic complaints of extremities. After 5 nonths
hepatitis.

7. Moderate combined middle and internal ear loss of hearing. Hepatitis*

3. TOOT WHICH CAUSED THE DISEASE.
i

Since the first description of chloraane by Kexheirier in 1899 the*-e have
been various thoughts about the nature of the cause. In 1963 in Jawui
chlorinated rice was presuned as tho cause of over 1000 cases with" changes
in the internal organs.



.. • -5-

For the described poisoning in 1953 at BASF it was possible to isolate frcn
the technical conversion process a byproduct which was found to be
2,3,6,7-tetrachloro diphenyldioxide = 2,3,6f7--tetrachloro dibenz.o dioxin.

In experiments with animals at the medical-biological laboratories of the
BASF 10 //kg was always fatal for rabbits; 3 $ /kg dosis was survived but
still caused liver damage.

lMjl>9>M)vht«
nim

-TV
**

1 1 .ty. Plant Keasnres after intoxi-
st 1 5 5 1 S 5 1 S 7 1 S 3 1 S 9 1 so j 6i 1/65 i 6516? i 53:1959 cation with decomposition products

of trichloroahenol.

Fig.5. Chloracne-like skin
changes through benzanthron.
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The ratio of toxicity of hexachloro naphthalene which apparently as causal
agent has given the none to the perna disease, and tetrachloro dibenzo dioxin
is 10,000 : 1, i.e. the latter is 10,000 tines more toxic in animal ex-
perjbients.

»

' The chloracne is not a skin disease according to Mo. b6 of the 7th Cccupau
tional Disease Ordinance but it corresponds to the Mo.-9 of the list, and is
caused predominantly through breathing* of toxic substances into the body. I
In association with our disease observations our own designation was derived:
Damage of-health through aromatic-hydrocarbons and through cholrinated alkyl
oxides.

I*. EEFF2HS3TIA1 DIAGNOSIS. . .
«% *

Besides a pathologic melar.oderaitis, benzanthrone causes "cor.edone formations
and inflamation̂  of sebaceous glands which are very sis-Alar to chloracne.
At BASF 62 cases' of similar dermatitis have been observed since 1955. Benz-
anthone has the following .- structure:

5. THERAPY. . • .

A treatment of vital resorptive disturbances was in the foreground. The
visually controlable successes of local treatments are always necessry.

Since the 30̂ h Gerntan Dermatology Conference the vitanin A acid has beccr.e
kno'/m in the treatnent of Acne vuljaris and chloracna. Vitartin A subtesicslly
dosed against psoriasis ar.d all ĥ perkeratoses has failsd. VJhen aaplied at
low dosage^ O.&5~0.3̂  solution or crean ap-plied locally, acts as pealing
agent. It acts upon the keratinisation and proliferation of the cells.
As shown by autoradio graphic studies .(Pler/iig), vitanin A acid has no point
of attack at the sebaceous glands.

SUMMARY. ' •'

Clinical-causuistic report about the consequences of an accident of an
unpredicted reaction in 1953- IK the study of the toxic causa for the
skin changes of total of ̂ 2 patients of which dam<?e of internal organs
and disturbances of health of nervous syten occursd in 1̂  cases, 2,3,6,7-
tetrachloro dibenzo dioxin was fourd to bo the cause which presumably
represents the decisive chloracnogsn duo to its conparativoly eiccessive
tozcicity.
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Schwerste akute Chloracne, eine Massenintoxikation
durch 2, 3, 6, 7-Tetrachlprdibenzodioxin*
^> 3, ( f , 7^^t*-*<-^<t-^

' ' PaulJ. Qoldmann

Arztliche Abteilung der Badischen Anilin- u. Soda-FabrikAG, Ludwigshafen a. Rh.
(Leitender Werksarzt: Priv.-Doz. Dr. A. M. Thieaa)

Eingcgangen am 20. Mai 1972

1. Vorgcschichte

1953 sind in der BASF nach einer unvorhergesehe-
'neti chemischen Eeaktion in einem bestirnmten Be-
triebstcil akute ausgepragteste Erkrankungsformen
der Chloracne beobachtet worden. Niemals fruher oder
spater sind weitere Chloracnefalle nach djeser einmali-
gch Massenerkrankung hier wieder aufgetreten.

Bei einer alkalischen Hydrolyse von 1,2,4,5-Tetra-
chlorbcnzol zu 2,4,5-Trichlorphenol kam es in einem
Autoclavenraum zu der unbekannten Zersetzung. Da-
bei entstanden, wie man annahm, sehr toxische ,,Chlor-
kohlenwasserstoffe". ""

Aus einer Gesamtanzahl von 55 Erkrankten mit
dem typischen Bild der Chloracne warcn zunachst
3 Falle von Bedeutung:

1. Eine Dermatitis einer Tierpflegerin, die nur
durch den Kontakt mit Versuchstieren verursacht war.

2. Ein Todesfall infolge Pankreasnekrose nach kurz-
fristigom Aufenthalt in dem abgebildeten Autoclaven-
raum noch 1958.

3. Die Hauterkrankung eines 14jahrigen Sohnes
eines Beschaftigten durch Schal und Handtuch im

* Vortrag anlaQlich ,,Medichem", I. Internationales Sympo-
sium der Werksarzte der ehemischon Industrie vom 27. bis
29.4.1972 in Ludwigshafen, BASF.

11 o Der Hautarzt 1978
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Abb. 1. Der Autoclavenraum

hauslichen Milieu, obwohl Schal und Handtuch mehr-
mals gewaschen worden waren.

Arbeits- und Krankheitsanamnese, spatere Tier-
versuche und Analysen deuteten darauf hin, dafi nicht
irgcndwelche wtikrend der Zersetzung cntstandenen
Dainpje die Erkrankungen hervorgerufen batten, son-
dcrn ein im Baum auch noch 1958 und 1969 nach der
Fehlreaktion zuriickgebliebenes Sublimat.

11
]CIN£FOR^URPOS^S OF STUDY OR RESEAFjCK IN LIEU OF LENDING THE ORiGINAL^L



ICO . P. J. Goldmann: Schwerste akute Cbloracne

<>
Bindehaut

Meibomsche Driisen
Cornea sy

Abb. 2. Schema der vorgekommcnen Organveranderungen bei
Chloracne. Die Polymorbiditat und Pathologic unserer Chlor-
acnecrkrankungen lassen sich noch in einer anderen Form

verdeutlichen

mit ii
DnmatilisDKmatfe r-issaS— 1 i

^-{^Nephrose J f,
mi<Dc"T'atltis / "

ft i u penphere Schadigung ijef
':• i H6r-Ri«lvuGescHn.-Org

Abb. 3. Masgcnvcrgiftung durch Trichlorphenolzersetzungs-
produkte am 17.11.1953

Von den betroffenen 55 Personen waren nach Aus-
wertung der Krankengcschichten aus den verschicden-
sten Grundcn nur 42 relevant. Bei der Halfte der
42 Falle kam es nebcn den Hautveranderungen auBcr-
dem zu z.T. sehr ernsten resorptiven Giftwirkungen,

2. Kasuistik
Bei unseren wesentlichen 42 Beobachtungen von

gesundhcitlichen Storungen infolge der Intoxikation
stellte sich ein polymorphes Krankhcitsbild einer

• Chloracne mit multiplem Organbefall heraus.
Die Skizze soil dicse Polypathie verdeutlichen. Da-

bei kann wegen der gleichzeitigen und nebcneinander
bestehendcn Organsymptomatik die SektorgroBe nur
annahernd dargestellt werden. In Abb. 3 fallen insbe-
sondcre 4 Hepatitiden auf, eine toxische Pleuritis und
die erwahnte letale Pankreasnekrose. Wildhirt in Kas-
sel hat 8 Falle von Hepatitis aus nnserem und seinem
Krankcngut veroffentlicht. Er nimmt an, daB die
Intoxikation von 1953 als mittelbare Ursache noch bei
2 Personen fur oino spatere Virushepatitis verantwort-
lich waron. Bei weitercn 2 Fallen standen in unserer
Uborsicht (s. Tabelle J) die Lebcrschaden nicht im
Vordergrund.

In der nachsten Tabelle ist die uberschneidende
und niitcinander kombinierte Symptoraatik der re-
sorptiven Storungen der 14 schwersten Falle festge-
halten (s. Tabelle 1).

Tabelle 2 hobt noch einmal die klinischen Formen
der schwereten Intoxikationen hcrvor, bei 3 Erkrank-
ten auch .die spateren Todcsursachen. In alien Fallen
waren glcichzeitig chronisch rezidivicrende Hautver-
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Tabcllo 2. Interne Organschaden der Chloracne boi 7 Patienten

1. Myokarditis, Hepatitis, Tracheobronchitis, Nephrose,
Rcstitutio ad integrum. Unfallunabhangig 1064 rhcuma-
tischo Mitralsterioso und Exitus. (Hepatitis, Thrombo-
phlebitis, Lungencmbolie).

2. Schwere hamorrhagische Pleuritis 11 Monate nach In-
toxikation. Eestitutio. 5 Jahre danach Schizophrenic und
Suicid.

3. Exposition erst 1958. 6 Monate epater Pankreasnekrose
raid Exitus.

4. Laryngotfacheitis.

6. Hepatitis, Splenitta.
6. Hepatitis, Laryngitis.

7. Dyspepsie.

st« (

Unfall

g5_3

V

ikute Chloracne

lesctehen A.) yV At
n.,,53 ' C- beendet amKH6<

Unfallraumeendgultig verachlossen

VHsuchezurSBUbetunj 1 .-jf AtmlfcescWuf
det Unfallraume i

1 1 .. 1

54 1.55.156 1
a Tierversuche '
zurKontrolleder.
Sauberungsaktiori
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b Chem Versucht
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57 I 58 1 59 1 60 1 61 1/65 1 66 1 67 68
Wirkstoff definiert

• ~ rn.

1G1

•in f-
L

1969

Abb. 4. Betriebliche MaBnahmen nach Tntoxikation durcb
Trichlorphenol-Zeraetzungsprodukte

Tabelle 3. Vorwicgcnd neurologischc Organschaden der Chlor-
acne bei weiteren 7 Patienten

1. Toxische Polyneuritis (Hyporcflexie, Hyperalgesie,
Hypotonie der Muskulatur).

2. Miidigkcit der Bcine, Tracheobronchitis, unabhangig
vom Unfall 10 Jahre nach Intoxikation Subarachnoidal-
blutnng.'

3. Periphere Parese des N. olfactorins, Anosmie, rezidivierende
Gingivitis und Stomatitis. 5 Jahre nach Intoxikation
Ulcus dnodeni, 10 Jahre rezidivierend.

4. Dissominicrte Encephalitis mit spastischem Halbseiten-
eyndrom, chronische Conjunctivitis und Blepharitis.

5. Toxische Polyneuritis: Sensible und motorieche Paresen
der Unterarme und Unterschenkel. Storungen der Hor-,
Biech- und Geschmacksorgane. Filius Chloracne.

6. Polyneuritis rait rheumatischen Bcschwerden der Extremi-
taten. Nacb 5 Monaten Hepatitis.

7. Maflige korabinierte Mittel- und Innenohrachwerhorigkeit.
Hepatitis.

finderungen bis zu jahrelangen Abszedierungen vor-
handen.

3. UrsachHches Toxin
t)ber die Natur der auslosenden Ursache hatte man

seit der Erstbeschreibung der Chloracne diirch Herx-
heimcr 1899 verschiedene Vorstellungen. In Japan
vermutete man 1968 chlorierten Beis als Ursache bei
flber 1000 Erkrankungen mit Verandcrungen der in-
neren Organe.

Fiir die dargestelltcn Vergiftungen 1953 in der
BASF gelang es naoh den verschiedensten betrieb-
lichen MaBnahmen aus dem technischen Umwand-
lungsprozeC ein Nebenprodukt zu isolicren, welches
sich als 2,3,6,7-Tetrachlordiphenylendioxid
= 2,3,6,7-Tetrachlordibenzodioxin herausstellte.

In Tiervcrsuchon der medizinisch-biologischen For-
schungslaboratorien der BASF wirkten lOy/kg bei
Kaninchen immer todlich; 3y/kg wurdeu uberlebt,
waren aber noch leborschadigend.

Abb. S. Chloracne-fihnliche Hautvoranderungfen durch
Bonzanthron

Das Verhaltnis der Toxizitat von Hexaohlor-
naphthalin, welches als angeblich kausalcs Agens.der
Perna-Krankhcit den Namen gegeben hat, gegenuber
Tetrachlordibenzodioxin ist 10000:1, d.h. letzteres ist
im Tierversuch lOOOOmal wirksamer.

Die Chloracne ist keine Hauterkrankung nach
Ziffer 46 der 7. Bcrufskrankheitenverordnung, sondern
sie entspricht der Nr. 9 der Liste, verursacht uber-
wiegend durch Einatmen toxischer Substanzen in den
Organismus. Im Zusammenhang mit unseren Krank-
heitsbeobachtungen wurde dafur eigens eine Ziffer ge-
schaffcn: Gesundheitsschadigung durch aromatische
Kohlenwasserstoffe und durch chlorierte Aryloxide.

4. Differentialdiagnose
Neben einer photoallergischen Melanodermitis ver-

ursacht Benzanthroh der Chloracne sehr ahnliche

E FOR PURPOSES OF STUDY OR RESEARCH IN LIEU OF LENDING THE ORIGINAL.
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Comedonenbildungcn und Talgdriiscncntziindungen.
,In der BASF sind seit 1955 62 Falle ahnlicher Der-
malitiden zur Bcobachtung gclangt. Benzanthron
•weist folgende Struktur auf:

die Vitamin-A-Saure, wie autoradiographische Unter-
suchungen (Plcwig) beweisen, keincn Angriffspunkt.

6. Therapfe
Im Vordergrund stand eine Behandlung vitaler

resorptiver Storungen. Die visuell kontrollierbaren Er-
folge eincr Lokalbchandlung gelten immer noch als
diirftig.

Seit dem 30. Deutschen Dermatologentag hat die
Vitamin A-Saure in der Behandlung der Acne vulgaris
und Chloracne von sich reden gemacht. Vitamin A,
subtoxisch dosiert gegen Psoriasis und alle Hyperkera-
tosch, hatte versagt. Niedrig dosiert, als 0,05—0,3%-
Losung odor Creme nur lokal appliziert, wirkt es als
Schalmittel. Es greift in die Keratinisation und Pro-
liferation der Zelle ein. An den Talgdriisen selbst hat

Klinisch-kasuistischer Bericht
uber die Unfallfolgen einer betrieblich unvorhergesche-
nen Rcaktion im Jahre 1953. In der Erforschung der
toxischen Ursache f iir die Hautveranderungen bei ins-
gesamt 42 Personen, von denen es auBerdem in 14 Fal-
len zu Schadigungen an inneren Organen und gesund-
heitlichen Storungen des Nervensystems gekommen
war, stellte sich das 2,3,6,7-Tetrachlordibenzodioxin
als Ursache heraus, welches wegen seiner vergleichs-
weise exzessiven Toxizitat vermutlich das entschei-
dende Chloracnegen darstellt.

Litoratur
Arbeitsmcd. Sozialined. Arbcitshyg. 7, 12 (1972).
Kalk, H., Wildhirt, E.: Med. Klin. 17, 694 (1960).
Brit, 3, Derm. 88, 699 (1970).

Dr. P. Goldmann
Werksarzt der Badiachen Anilin-
u. Soda-Fabrik AG
D-6700 Ludwigahafen a.Bh.
Bundesrepublik Dcutschland

Der Hantarzt 24, 152—167 (1973)
© by Springer-Verlag 1973
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ieschichte der DermatoloaH

Probleme der dermatologischen Nwnenklatur* ,
Il.'leil

Wolfhard Sauerbr
Universitats-HautklinJk Frankfurt a. M. (Dnreltor: Prof. Dr. Th. Nasemann)

Efligegangen am 14/April 1972

I. Elnfiihrnng
Die Nomenklatur ist notwcndigcrmaBon ein K

dukt: Begriindet vor Jahrhunderten mit oft willkurl
Wortbildungen, hergeleitct auu der lateinischcn wie der gnlfchi-
schon Sprache odcr aus Eigennamon, dargostcllt na>
grammatiachen Prinzipien des Latoinisehen, ent
Hybrides, Ungenaues oder Unrichtiges. Schon
eines Terminus, seine Schrcibwcise, seine Betonjmg worfen
Fragen auf; sie wurdon im I. Teil der Arboit/j&eantwortet.

Im mm folgenden Toil dringcn wir in das^inzelne Wort
ein und analysiercn Ableitung odcr HerkunfKf noch mehr als
anfanga wird jotzt die Problematik offenbaK^mit der sich die
fruheren Dcrmatplogen auseinandersetzea™uBtcn, urn cinen
bezoichncndcn, bildliaften Terminus zn jffHgen; noch mohr als
anfangs gilt ea, abzuwagen, was man gina fiadition oder Her-
kommen bcibchalten und was man
ablehnon und erneuern soil.

ompromiQlos als falseh

II. Die exakte/Nompnklatur
1. Qrammtmscht Elements

1.1 Die Artohder Wortbildung
Kach ihrer Bildung la'scn sich die Worter, aus denen sich

die dermatologische Njmenklatur zusammensetzt, ordnon in:
1. Wurzolwo'rteri

'~\ liglfcn; vis (L).
2. abgoleitete/Vorter:

ma>-<n-;jfi) ptoais; tubor-curam (L).
3. zuBaranjftigesetzte WSrter:

nof.v-ffQfOf (G) polymorphus; multi-formis (L).

Wurzel/iirter sind selten, abgeloitete und zusammen-
' haufig.

Wahrend Wurzelwo'rter atets rein picchische oder rein
lateiniache Worter sind, werden abgeloitete und zuaammen-
geaetzte Worter oft hybrid — aus gricchischen und latoiniachen
Elementen — gebildet.

Ableitung (hybrid):
coniunctiv-frtc -»• conranetivitis
tuber-culo-ofl^ff -+• tuberculoides

Zusanunensetzung (hybrid):
d»/»J (?)-i-formis -»- acneiformis
/«ETd-lues -> mctalues ---ZJ-

Auch von Namen werden Worter abgeleitet; sie sind mit
igcn Ausnahmen hybrid:

'IrnioxQa.T-t>t6-f -»• Hippocratious
Neisser-ia -»• NeisBeria
Bartholin-iT(j -* Bartholinitis
Paget-o-eifl»j; ->• Pagetoides

Die Sa den Stamm oder die Wurzel angefugten Bildunga-
olemente,\nit denen neuo Worter abgeleitet werden, hoifion
Suffixo. jtf\i leilet slels ausschlie/llich vom Wortsiamm ab:

Prafix Sti Suffix Endung

um
us

(G) atrophicus
(G) diagnosis
(L) tuberculum
(L) sanatus

Es werden an dieser !
Worter behandelt; don Zue;
Abschnitt gewidmet.

Substantiv
Wurzelworter und abgeleitete
lensetzungen 1st ein besonderer

wo imnf
infektio

wo imr(
auch la"
mit ger"
optima!
werder

Sanatlson

Emuislonsgrr

°.1 fl. Vitamir
Indlkailonen:

Im '

. »m, mikr
Ekzeme, Ulcr

S'le Mykos"
«kule Lichtde'
Konlralndlkil
Prozesse, Va"

20 fl DM 4,2!
1°0 S DM 15,.
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and re la ted products are presented. 'Zero tolerance for
banned pesticides such as a ld r in , d ie ldr in , and chlotdane,
and for arsenic and organomercurial pesticides a t the
respective l imi t s of de tec lah i l i ly is proposed. Wi th a few
exceptions the same tolerance is-pmposed for g ra in and
flour. The max imum allowable concent ra t ions be ing pro-
posed are 0.1 ppm for arachlor , h a r b a n , bu tu ron ,
dichlorprop, moiiolimiron, naled, l i n d a n e , and hydrogen
phosphide; 0.01 ppm for B1LC'; 0.2 p p m ' f o r l inuron,
trichlorobenzoic acid, and demeion der iva t ives ; 3 ppm
for rnalathion and pyrethr in; 10 ppm for piperoriyl
buloxide; and 50 ppm tor inorganic bromides. ;

74-1874. I'okornts, Ya.; Kulikova, Kh. (Dept. General
and Communal Hyg., . ' Inst . Hyg. Epidemiol., Prague,
Czechoslovakia). Vliyaniye pcstitsidnykh preparatov'na
kachestvo vody v'odoycmov. [Effects of pesticides on ,
reservoir water.] Gig. \Sanit. 39(1): 89-91;. 1974.
(Russian) " . • ,

Studies on the effects of pesticides on the organo-
leptic and biological properties of reservoir water and on
general ana ly t i ca l methods are reviewed. Pesticides may
contaminate reservoirs by inf i l t ra t ion or washout from
treated farm lands, or by being discharged by pesticide
manufacturing plants. Pesticides in water can be deter-
mined by colorimetry, gas chromatography, and thin-
layer chromatography following extract ion and concea-
tration by means of activated carbon or by biological
methods using algae, phytoplanktons , and fish as
indicators. The odor threshold of most of the pesticides
in water lies below 1 me/liter; that of the major orgaho-
chlorine pesticides varies from :0,13 ' jug/liier to 22
mg/liter; that of the major organophosphorus pesticides
from 0.2 jug/l i ter to 1 mg/liter. Phenoxy acetic acid

'derivatives have odor thresholds ranging from 3 /jg/liter
to 3 mg/l i ter . The max imum allowable concentration of
most of the pesticides, as determined by biological tests,
lies below I mg/liter, but is as low as about 0.01 mg/liter
for such preparations as atrazine, thiometon, and mala-
thion. Bacteria 'are much more resistent to pesticides
than plankton and fish, Agrobacteriwn spp. decom-
posed dalapon and Pneiidomonas fluorescens decom-
posed ut raz inc . : . ' . . . - . ':.-'..

74-1875. Burkatskaya, Ye. N".; 'Tsapko, V. G. (Inst.
Ocup. Hyg. and Qccup. Dis., Kiev, USSR). Voprosy
gigiyeny truda pri razlichnykh sposbbakh primeneniya
pestitsidov v sel'skom khozyaystve. (The problems of
industrial hygiene in case of different.means of use of
pesticides in agriculture.] Gig. Sanit. 39(3): 19-21;
1974. (17 references) (Russian)

Sanitary hygienic studies on the occupational
hazards occurring during different modes of pesticide
use and application are presented. Seed dressing should
be done in centralized, airtight equipment by the wet
method to prevent air pollution by seed dressing agents.
Pilots and tractor drivers are exposed to high pesticide

t|oncentratioiis, noise, v ib ra t ion , and high temperature.
Trichlorfon po ten t i a t ed the effect of noise in rats.
Therefore, a i r c r a f t and t rac tors should be equipped with
a i r t igh t cockpits and cabins, respect ively , as well as with
air pur i fy ing and air c o n d i t i o n i n g devices. The applica-
tion of pesticides of f i n e l y dispersed aerosol by a new
method i s ha/ardous due t<> sk in resorplion and inhala-
t ion of such aerosols.

74-1876. Mukhlarova, N. I).; K u l a g i n a , T. P. ( Ins t . Hyg.
Toxicol. Pesticides, Polymers, and Plastic Materials,
Kiev, USSR). Kliniko-entsefalograficheskiye parallel! pri
khronicheskom vozdeystivii na organizm chcloveka
nebol'shikh doz cl i lmcrkurkhloridu. [Clinico-encephalo-
graphic parallels in chronic exposure of the human
organism to the effect of small doses of ethylmercury
chloride.J Gig. Tr. Prof. Zuhnl. 17(6): 26-30: 1973. (1
references) ( R u s s i a n )

.Comparative c l in ica l and cncephalographic investi-
gations are described for 25 subjects in the 20-5.5 yr age
bracket chronically exposed to low oral doses of ethyl-
mercury chloride. Asthenovegetative syndrome in 8
cases, encephalopalhy with involvement of the dien-
cephalic region in 5 cases, encephaloradicular poly-
neur i t i s in 4 cases, and encephaloradicular polyneuritis
with involvement of the diencephalic region in another 8
cases were diagnosed. In ,one group with predominant
lesion of the mesodiencejihalic region electroencephalo-
graphic examinat ions revealed the absence of normal
LEGs, disruption of the cortical-subcortical links, and
p r o n o u n c e d disorganization of the basic rhythm.
Another group including cases of asthenovegetative
syndrome- and encephaloradicular polyneuritis demon-
strated moderate diffuse changes in the brain bioelectric
activity with certain degree of disorganization of the
basic rhythm* and predominance of low-amplitude slow
waves. Monomorphic nature of the abnormal activity,
increased proportion of polyrhythmic IZHG, as well as
low frequency and amplitude of the basic rhythm were
determined. The degree of the nervous system involve-
ment and the intensity of the electrographic changes
were re l a t ed .

74-1877. 'noldrnannjy. J. (Badische Anilin- u. Soda-
Fahrlk Ativ Aerzt l iche Abtei lung, Ludwigshafen am
Rhcin, Germany) . Schwerste akute Chlorakne, eine
Massc i i in t o x i k a t i e r ; d i i r ch 2,3;6,7-Tetra_chlorodi-
benzodioxin. [Severe acute chloracne, a mass epidemic
caused by 2,3,6,7-tetrachlorodibenzodioxin.] Hautarzt
24(4): 1')9-152; 1973, (3 rcfeicnces) (German) j '

J h c clinical pii;turu <md the etiology of u severe
acute ctiioracne cpidemk MIC dt'scribod. Tin1 incident
involved 55 workers at BASF in 1953 and was caused by
inhalation of organochlorine vapors as a result of an
unpredictable chemical reaction. The toxic agent was
2,3,0,7-telrachlorodibenzodioxin in 44 cases, 14 of
whh li had damages to the inner organs and central

-r
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74-1&77. .Goldmann. P. J.'tladische Anilin- u. Soda-
Fabrik 'AG, "Aerztliche Abteilung, Ludwigshafen am

• Rhein, Germany). Schwerste akute Chlorakne, cine
Massenintoxikat ion durch 2,3,6,7-Tetrachlorodi-
benzodio.xin. [Severe acute chloracne, a mass epidemic
caused by 2,3,6,7-terrachlorodibenzodioxin.] ffautarzt
24(4): 149-152; 1973. (3 references) (German)

The clinical picture and the etiology of a severe
acute chloracne epidemic are described. The incident
involved 55 workers at BASF in 1953 and was caused by
inhalation of organochlorine vapors as a result of an
unpredictable chemical reaction. The toxic agent was
2,3,6,7-tetrachlorodibenzodioxin in 44 cases, 14 of
which had damages to the inner organs and central
nervous system, myocarditis, hepatitis, tracheobron-
chitis, nephrosis, rheumatic mitral stenosis. Severe
hemorrhagic pleuritis, necrosis of the pancreas, splenitis,
laryngitis, dyspepsia, toxic polyneuritis (hyporeflexia,
hyperalgesia, hypotonia), asthenia, peripheral paresis of
the olfactory nerve, anosmia, gingivitis, stomatitis,
duodenal ulcers, disseminated encephalitis, chronic con-
junctivitis and plepharitis, sensory and motor paresis of
the extremities, sensory troubles, rheumatism of the
extremities, and schizophrenia were some of the
immediate and protracting symptoms. Tests performed
on rabbits showed that 2,3,6,7-tetrachlorodibenzo-
dioxide is 10,000 times more toxic than hexachloro-
naphthalin.
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