. April 29, 1977
R.W. McBurnay G.A. Lavrencs .

¥IOSE Request Concerning Nevark Plant
and its Hiscory

Tsad your preparsd draft to Dr. Jobn Pinklea with intarest.
is very vell done and complets in every decail. I apptove
your Taspousa eines it is necessary to comply with the

Tnmanctal agsncias involved.

ga"

i

G.A. Lavranca
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.l?l'l-"flcl CORRESPONDENCE g

S — ' April 22, 1977
10 Hr. R. C. Andrews - Room 1553 FROM l-l—.---_f

Mr. C. _Lavrence - Ro 1455 e Dr. R. W. McBurney - Room 5
SUBJECT .

-

I am replying te a questionnaire sent from NIOSH concerning
the Newvark Plant and its hiscory. I would appreciate i:r 1f¢
You would read my response and indicate your approval or

disapproval.

) ‘ R. W. McBurney, M.D.
RWM:mk
Attachments *

.
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CEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICY
CENTER FOR QISEASE CONTROL

MNATIONAL INSTITUTE FOR OCCUPATIONA
SAFETY ANO HEALTH

JAN 210 $600 FISHMERS LANE

ROCAVILLE, MAAYLANGD 20832

Dr. Richard W. McBurney

Vice President and Medical Director
Dismond Shamrock Corporation

1100 Superior Averue

Cleveland, Ohio 44414

Dear Dr. McBurmey:

The National Instituta for Occupational Safety and Health i{s concerned abeu
the effects of occupational exposurs to 2,3,7,8=tatrachlorodibeanzo-p-dioxic
"(TCDD) and other dioxins. - ‘

As a former manufacturer of trichlorophenol and associated products, produc
tion of which may lead to by-product formation of dioxins, we would appreci
your assistance in assassing potantial problems in the American workplace
related to diorins. We walcome Diamond Shamrock's willingness to share
information with us as expressed in your telephone cooversatiom with Dr. St
on Jamary 17.

Of particular interest would be information regarding the following areas:

e TYor each year in the past during vhich Diamond Shamrock
esployees were at risk of occupational exposurs to
dioxins:

¢ How many Diamond Shamrock workars were at
tisk of «xposure?

e What vere the levels of cccupational ex-
posure to trichlorophencl and, if knowm,
to TCDD?

e What quantities of trichlorophenol wers
produced?

CO]‘%% o 2537%4
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Page 2 - Dr. Richard W. McBurney

¢ What was the level of dioxin econtaminarion
of the trichloropheaol?

@ Where wvas the trichlorophenol produced?

e Have any health problems potentially associated with dioxins
been found among your employees or former employeas? Please
provide datails. .

¢ Have any health problems potentially associated with dioxin
contamination of trichlorophenol and relaced products been

found among your cuscomers' enployees or other pecple ex-
posed to your products? Please provide derails.

We appreciate your offer to provide NICSH with a copy of the summary reports
and publications describing health effacts related to TCDD exposure at
Diamond Shamrock. We also loock forward to receiving the name of the person

in che Department of Health of the State of Mew Jersay vho is coordinating

the study of employess vho worked at your trichlorophescl manufiacturing
facilicy. A ’

Thaok you very much for your cooperation in this matter.

Sinccrcly yours,

John F. Finklaea, M.D.
. Dirsctor

C'OJ%
Elv% o

if37ss
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Dr. Joha F. Fiaklea, Director
Nacional Institute for Occupational Safety & Health
5600 Fishers Lane :

Rockville, Harylau& 20852

Dear Dr. Finklea:

This letter is {in response to your request for
iaformacion regarding Diamond Shamrock Carporation's experi-
ence with 2.3,7,3~co:rachlarodibcnzo-p-dioxin. As you know,
this chemical was an undesired contaminant of certain agri-

culctural products manufactured by Diamond Shamrock Corporatiocn.

During 1951, Diamond Shamrock began producing
agricultural che=micals at an acquired plant in Newark, New
Jersey. Manufacture of 2,4,5 trichloroéhcnol and relaced
products continued until 1969 when Diamond Shamrock sold the
Newark facility. The purchaser of cthis insctallacion, Chemicaland
Corporation, continued the manufacture of 2,4 - D after acquisi-
tion.

During the period of 1964 through shut-down ia 1969,
thare vas an average of 7% employees at this plant. From
approxina:nly 1935 chrough 1969 & tocal of 353 individuxls
vorked at the Newark Plant. Ac the time of the survey of this
plant by the U.S. Publiec Health Service et al there were 78
employees on site. Of this number 27 vere directly exposed (i.e.
vorking in maintenance of TCP production). Based upon total
employees, approximately 120 People vere exposad to TCDD during
the lasc fourteen years of production at the Naewark Plant. At

the time of the study, 1in 1969, the following age ETOuUps wvere
found:

Male Fenmale Tocal
20-25 7 1 ]
26=30 . 11 11 -
31-35 9 9
36-40 8 3 11
41-43 9 9
46-50 10 1 S
51-55 » 9 9 €337
56=-60 - . 7 7
61=-65 ) 1 .

76 (excluding

| ,CONHDENTI:AL” Ployeas)
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The following charct indicates duration of employment
at the Nevark Planc for those individuals working in the TCP and
maintenance areas. We are not able to ascertain the length of

employment in the specific job, merely gross tenure with the
company. :

Lcngth of Employment Number of Emplovees

Lass than 2 years

2 - 5 yaars
3 = 10 years
10 = 13 years

IO&*N#N

More than 15 years+*

N
~3

This chart represents those workers with potencial
significant cxposuri. !laps;d time from shutdown of the facilizy
to' date (i.e. eight years) would indicate that most overt physical
manifestations should have appeared. This is bora out by the fact
thact the number of individuals undergoing treatment for chloracne
has diminished from eighty five in 1966 to six in 1977.

During the early 1960's resesarch groups began to isoclate
the various causative l;pnts.ot chloracne and related manifaesca-
tions. Dow Cheamical Company isolated, and idencified 2,3,7,8 -
tetrachlorodibenzo-p~dioxin as the causative ageat of chloracne
in TCP preductions At this time, the firstc analysis of Diamond
Shamrock's product wvas carried out indicating the following:

Sample Dioxin concentration, ppm
TC? Soluctionm, 402 | 25 - 40
TCP Solutiom, 40T (discillaed ' NE :
and .’.ntonc.l 0 .COI IDE-NTL
Recovered Trichloroanisols ' 13
Recovered Methanol 0

“T" Acid (7 locs) . Less than 10 to 40

* Most employees in this §Toup acquired with purchase of planc.

o
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After in depth investigation, Diamond Shamrock
losctalled a carbon adsorptidn column to remove p-dioxin froam
the TCP. Before this equipment was operational, samples of
TPC were found with p-dioxin levels (on a 100%7 TCP basis) as
high as 140 ppm. After the equiﬁicn: wvas onerational, p-dioxin
remained under 3.2 ppum. éignitican: exposure was, therefore,
greatly curtailed by 1967.

We have no data on specific lavels of personnel
eXposure to p-dioxia at the Newark Plant.

The herbicides produced at Diamond - -Shamrock's Nawark
facility were sold under private label and ia bulk. To the
bast of my knowvledge, we never reaceived any information pertaining
Eo adverse effects to customers or their employees from exposure
to our products. '

Following are the amounts of trichlorophenol produced
anaually at the Newark Plamc: (in pounds)

1951 not available 1961 1,206,222

1952 342,132 : ' 1962 1,301,754

1983 305,868 . 1963 1,472,813

1954 244,706 1964 1,343,877

1955 526,488 ‘ 1965 685,427

1956 508,032 : 1966 678,674

1957 747,612 1967 1,456,692

1958 762,492 : 1968 2,864,487

1959 912,840 1963 oot available
1960 564,972

The physician treacting Dismond Shamrock employeas -

showing adverse reactions to p-dioxin exposure vas Dr. Blidberg,
nov deceased. Curreatly treatment is being continued bdY

Dr. Roger Bradkin, Center for Dermatology, iz West Orange, Naw
Jersey. Diamond Shamrock Corparacfoa,\in an efforc to assisc

(:(Jx{f]z)fihrI]QaLJ
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you\in ascertaining the potential hazards relacing to dioxin
eprsu:e, expressly gives you license and authority to receive
and use any aad 2ll medical records now in the possession of

Dr. Bradkin pertaining to occupational exposure to p=-dioxin of
Diaﬂand Shamrock Corporacioan employees, or former employees,
provided you obtain from each such enployee prior express wricten
agreemant to such.inspcc:iau.

The Division of Pesticide Chemistry and Toxicology,
F.D.A., Public Health Service, under the special direccionm of
Dr. Alan P. Poland, in 1969 conducted a health survey of 73 of
Diamond's vorkers in Newvark and I enclose the reprint of the
findings as published ia the Archives of Eavironmental Health
Vol. 22, March 1971. .

In early 1975, the former plaat snanager of the Newark
pl;n: vas contacted by Mr. Frank Marshall, Departmeant of Health
for the S:ace of New Jersey (P.0.B. 1540, Treatonm, N.J. €8625).
Mr. Harshall indicated that he desired to institute a supplemencal
study of those Diamoad Shamrock employees in the 1969 U.S. P.H.S.
Survey. The 4nitial phase of this study is intended to gather
current health daca oa all locacable subjects of the prior study.
I assume this ptdccduri has been commenced, although Diamond
Shlurockvhal 2ot since been contacted by the New Jersey officials.

If ve may be of additional assistance, Please let nme

koow.
Sincerely,
DIAMOND SHAMROCK CORPORATION
R. W. McBurney, X.D. -
Vice President aad ,
Corporate Medical Dirsctor

&/22/77

{CONFIDENTIAL
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sidered an important, but not necessarily
the only, aencgenic compound in 2,4,5-T
production.

Hepatotoxicity, Neuromuscular Problems,
Psychologic Alterations, and Qther Sysiemic
Symptoms.—In addition to chloracne,
studies of workers in- 2.4.5-T plants have
frequently noted other signs and symptoms
suzsestive of svstermic toxicity. These in.
cuds anorexia and weight loss, abdeminal
pains and postprandial flatulence, headaches,
wealness in the logs, and hepatic dysfune-
tion*® The following psychological aitera.
tions were also noted: lack of vigor, drive,
and libido; easy fatigability: emotional in-
stability: and diminished ability to learn.

Perpayria Cutanea Tarda.—Porphyria
cutancsa tarda is an acquired porphyria, gen-
erally occurring in men after age 40, in
which significant liver dysfunction and usu-
ally a history of alcoholic abure are found
The syndrome consists of vesiculobullous le-
sions on arcas of the body expased to light,
hirsutism, excessive mechanical fragility of
the skin, hyperpigmentation, and excretion
of red urine containing an increased amount
of uroporphyTin or coproporphyrin, or both,
but not a large increase in urinary 3-amino-
levulinic acid (ALA) or porphobilinogen
(PBG).!1%:2 Frequently these patients have
hyperferremia and hemosiderosis, and phlebot-
omy often rcverses the clinical picture and
decreases perphyrin cxcrstion. iy 1

In 1964, Bleiberg ot al!s reported studics
of 29 workers in 3 2,4-D and 2.4,5-T (actory.
Many of the workers had chioracne and 11
bad abnormal excretion of urinary uropor-
phyring, Many of the workers with and
without uroporphyrinuria had hirsutism, hy-
perpigmantation, and increased skin (ragili-
ty. Liver dysfunction wus noted in two hos-
pitalized pationte.

As a follow-up of the obsenvations of Blei-
berg et alls of a tuxic PCT in these factory
workers, we restudicd all the employees in
the mame plant in Fcbruary 1969 with par-

anphnris on PCT, chloracne, hepato-
toxicity, and neuropsychiatric symptoms.

|
Methods
All wlunteers submitted to a medicnl history

and physical examination; special emphasis was
placed em occupational, smoking, drinking, and

medication hislories and the dutection of any

neurolozic or desmatologic wigns and aymptoms.
Physical exuminations were performed by three
different physiciuns; each physician's findings
weee considered {inal and were not conirmed
by a second pliysician

The Minneswta Multiphasic Personality In.
ventary (MMPI)!® was administered to all
employees in 2 quiet atmosphere at waork su.
pervisud by manazement The only exceptions
were 2 few plant administrutors who completed
the inventory at home. The individual tests
were scored by cnmputer. and the mean and
standard deviatinns were computed for esch
scale and compared with normative data.is [n
3ddition, the (requencies of hich and low two-
point rcores werw determined.

Each employee, afler fasting for at least
three hours, was given a bottle of a beverags
containing 73 gm enrbohydrate (Giucola) to
drink. Two hours afler ingestion, a blood sam.
ple was obtained asd the serum ziucose and
ather analyses wers per{formed in an automated
clinical’ laboratory. In persons reporting after
135 minutes, the two-hour serum glucose was
considered invalid and not inciuded in the
stutistical anaiysis In addition to the glucose
determination, scrum glutamic oxaloacatis
tmansaminase (SGCOUT), lactic dehydrogenase
(LDH), alkaline phosphatase, cholesterol, Sili.
rubin, allumin, total protein, blood urea nitro-
gen (BUN], and bemogiobin values, and an-
hematocrit resding, red blood cell munt. white
blood ceil count (WBC), sarum iron value, and
iron-binding capacity were disciosed for each
empiloyoe _ .

A routine urine specimen was collocted {rom
ench volunteer, the pi{ was adjusted to 7.0, and
the specinmien was {rezen until porphyrin analy.
sis. An attempt wns made o shield the yrine
{rom ultravielet light but was not entirely satis-
{actory in the industrial setting. In addition,
each urine sample was analyzed for ALA and
PBG by the mathed of Marver et alt? and for
uroporphytin. and coproporphyrin by the
maethod of Schlenkler ot al'% The porphyrin
and porphyrin precorsor levels were expressad
per gram of creatinioe.

For satistical analywis, emplovees wers sub-
divided into several difTerent groups acrerding
to location in the plunt, exposure to chemienls,
and educational lewl All quantitative resuits -
wete reporicd as meun = ono standasd devia.
tion, percent of prevolence, or a correiation
coalficient between two wvariables. Significance
was determined Ly Situdent’s t-test or x5 teat:
reguits reported as nonsignificant are those
with the signilhnnce level (probabilily walue)
of greater than 005, \Vhera distsibution of

Arch Enviren INcalth—Vol 22, llarch 1971
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results on a given cuntinuous viriahle was not
narmal logirithmae transformations were made
before performing t-tusts or calculating correia.
tion coeflicients. Means and standard deviations
are always reported as untrunsformed vulues.

Resuits

Descriptive Data.—Scventy-cight persons
were studicd in the plant. Five women em-
ploved in the office were exciuded from the
analysis. The remaining 73 employees, all
men, included one part-time worker and
{our persons who had not worked in the
piant for one o six months, The group of 73

persons was subdivided into four basic occu-

pational subgroups: (1) administrators and
technical help, 20 men including engineers,
business office workers, laboratery techni-
cians, and janitorial help, all housed in a
building separated from the production ares
and, thus, less exposed to production chemi-
cals; (2) supervisors, 11 foremen spending
most of their time in the production area;
(3) on-line personnel, 28 persons working in
the production area: and (4) maintenance,
14 nen with various occupations (plumbers,
electricians, etc); some were confined to the
maintenance shop and others were {requent-
ly in the preduction area.

As seen in Table 1, the. average age of the
183 Negro and 33 white employees was
393 = 111 years and the average years of
schooling, 11.9 £ 2.8 years. The average du-
ration of employment was 83 = 7.8 years
(Table 2). Of 64 workers questioned, 22
missed more than one day {rom work due to
flinces in the past year. The average number
of days lost for 83 employses was 2.8 days
per year. (This excludes one person hospi-
talized for aimost two months with 1 uri
nary tract infection.) )

Acna~A specific dermatologic history
with special emphasin on acne and porphy-

ia was taken from all the employees and all

examincd by one of us (P.P.).

minimal ame lesion consisted of co-
medones and inclusien cysts in the temple
tygomatic arca and the pinna of the car. In
more severe cascs, cysis and comaedones were
accomuinicd Ly pustules o the face and
ear, nape of the nevk and back, and in the
worst caxwy, the clwst and inguinal arca.
With anatomic spread, the soverity of the

lesions and the searring was gencrally in.
creasxl. No erythematous or edematous le-
sions were found, as previously reported by
some investigators studying intense or mas-
sive exposures.®

“Active acne™ was defined as the presence
of cysts, comedanes or pustules (but not
scarring). Each of the three lcsions was
graded acrording to the severity (grade O to
4) in euch location /five possible arcas: (ace,
neck, back, chest, and other), The severity
grades {or each levion were summed over all
five locations. Finally, these severity sums
were totaled to produce an overall active
acne score (maximal possibic score: grade 4
in ail five locations = 20 for each of three
lesions = 60). This arbitrary rating allowed
us to deal with the degree of active aene in a
statistical form. Scarring wus scored sepa-
sately by the same system (grade 0 to 4
muitiplied by five possible areas = maximil
score of 20).

Twenty-five persons had an active acne
scors of O (no lesions), 35 had a score of 1
to 8 (minimal), and 13 employees had a
score of 9 or greater {moderate to severas),
Scarring was also a highly skewed parame.
tar: 37 emplovees had a score of Q; 29 had a
score of L o 8; and 7 had a score greaier
than 9. As seen in Table 3, with increasing
active acne scores, the prevalence of scar-
ring, hyperpigmentation, hirsutism, and com-
plsints of eyw izTitation was greater,

Another way of expressing the same data
is to convert fhe skowed active acne scores
to a more nermal distribution by logarith-
mie transfonmxtion (sce Methods) and com-
pare these transiormed scores with other
paramaters by cerrclation coefficients. Scar-
ring, 1is0 a2 skewed parameter, was similarly
transformed.

Active acne was correlated with the de-
gres of scarring ‘r = 0.80), the presence of
hyperpigmentation (r = 0.38) and hirsutism
(r = 0.44), and complaints about eye irrita.
tion (r = 0.29). All the abuve correlations
have a significarce level of P < 0.001. The
active acne scores were not significintly cor-
related with the duration of employment nor
with the excretion of copruporphyrins per

* gram of creatinise.

The accurrenen of acne was not signif-
icantly greater in Negro employees than in
white workers 3 test). Although all six

Areh Enviren leaith—=Vol 22, Mareh !971
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Tabie 1.-Distribution, Age, and Educational
Lavel ot Empiayces According (o Job Category
2 T e e ik, R T o o

Administrators.
b tashmesiang,
jonitors 0 34.0 £ 122 138 : 23
Sugarnsors 11 468 £ 7.4 12.7 ~ 3.0
Onuling persennel 8 4Q.]1 » 10.0 10.6 £ 1.7
Maintensnee 14 .1 2105 1063 1.8
- Tetat piant 73 393 = 11.1 11.9 =+ 2.6

Table 2—Duration of Empioyment In Plant

MNa. of Years* Na. of Emypioyees
" o4 3
&8 . 10
%12 B 1
>13 29

SMean 2 | SO w83 2 2.6 yeurs,

individuals who stated that they had had

taan-age acne and who had worked in the.

plant for more than 14 months do presently
have active acne. the prevalence of acne in
this group (1007;) was not statistically
higher than the prevalence of acne in a

-group who had also workud in the plant far

more than 14 months but had no history of

tean-age acne (627, [v° @ 3.40: 1 degree of

freedomn, 0.03 < P < 0.10]).

The 73 male employees were subdivided
into groups with respect to present work
loaation in tha plant: TCP formation, 2.4-
dichlorophenol (DCP) - foemation, phenoxy-
acotic scid production. esterifiention, formu-
lation and storage tanks. maintenance,
supervisory, laboratory holp, and administra.
tion. Often one man might work in soveral
locations (e, supervisors might work in
both TCP and DCP production and in
phenoxyscetic acid production and esterie
fication). In these cancs, ench arca was com-
pared (x2 test) to ace if the severity of the
active acna of the employces might be worse
in cortain locations in the plant. ‘There were
no siatistically simificant diferences, per-
hnbecnmolﬂtemlhimolmhgmp
and the mobility of the workera. However,
as might be cxpected, the maintenance men
tended to have the most sene (having (o
elean and repair vals and pipelines) and the

“administmative prople (howsed in a separate

building) tended to hawves the lcast acne.

Mucous Membrane Erritation.—Seven em.
ployees compluined of itching of the eyes,
14 of f{requent tearine. five of “bloodshot
eycs,” and seven of stics. On phvsieal cxami-
nation, however, only three 14.173) had ap-
preciable conjunctival injection. Twentv-
three (31.59;) employees had hvperemia cf
the naril mucosa and eicht (10.9%;) had
inflammation of the buceal muceea.

Hyperpigmentation and Hirsutism.——iy-
perpigmentation, usually maest prominent on
the face, consisted of a gravish or brownizh
tone (o the complexion. Hirsutism ‘wvas most
noticeable in the area botween the outer
edge of the eyebrow and the temple hair
margin. Both characteristics ware recorded
only as being present or absent. As scen in
Table 3, 16 subjects had facial hypertricho-
sis and 30 had hyperpigmentation. Correla-
tion betwcen hirsutism and increased hy.
perpigmentation was sicnifimne (r = 0.25,
P < 0.05). As previously mentioned. hissut.
ism and hyperpigmentation are significantly
correiated with the mwerity of active acne.
but neither is signifcuntly correlated with
copruporphyrin excretion. ' :

Urinary Excretion of Parphyrins and Por-
phyrin Procursors—The aversge values of
ALA, PBG, and coproporphvein found in
routine urine specimens of 72 workers in the
plant are shown in Table 4 along with the
normal values from the literature.'* The ox-
cretions of ALA, PBG. or cupioporphyrin
were not abnormily elcvated. One empioy-
ee, horpitalized several vears ago with sc-
vere PCT, still has mild uroporpayrinuria
(107ug/zm of creatinine). However, no overt
dinical cases of porphyria were found dur-
ing this study. Only four of the i1 work.
ers with uroporphyrinuria originglly de-
scribed by Dlcthery ot al!% were still working
in the plant, Several of the seven emplovees
with uroporpherinuria wha had left the
plant had been retested Ly Dr. Bleiberg
before they Isft 2nd had no elevation in

Several pertinent observations can be
made about these urinary porphyrin values.
The excrciion of ALA and 1PBG. althouzh
nat ainormally elevated. nonetheleas ended
to be relatively inereared in the 15 maintes
annce micn versun Une olher 36 workers, ‘The
coproporphivein exention per gram of crena.
tinine, although again within normal limits, -
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was significant!ly clevated in the -mainte-
nance men versus (be same 56 workery
(48.3 = 14.4 vs 35.7 £ 19.6. P < 0.023). Pur-
sons with higher values lor coproporphyrin
excrotion (3s 50 my/@in of creatinine, N =
15) did not have any arcater duration of
employment in e plant than those with
lower valucs (x* tost). There was a signil-
lant positive correlation between ALA ox-
cretion and coproporphyrin excrotion (r =
0.42, P <0.001) and between ALA excre-
tion and age (r = 0.42 P < 0.001). There
w3 a significant nogative correlation be-
tween ALA excrotion and serum bilirubin
onoentration (r = =0.28, P < 0.05).
Cardiovascular Findings.—Pulse rate and
blood pressure recordings wers taken. The
average pulse was 83.1 = 10.2 beats per min.
ute; systolic blood pressure, 1268.8 = 128
mm Hg: and diastolic blood pressure, 75.4
278 mm Hg Only four persons had a

- diastolic pressure grester than 90 mm Hs.

Cardiac evaluation was unremarkable ex-
cept for histories of myocardial infarction in
thres employecs. .

Pulmonary Fladings.—Twenty of 73 e
ployees (27.495) gave 2 history of a chronic
cough, emphysemas, or fairly consistent rais-
ing of carly moming sputum. Of these 20
workers, 16 (809%) currently smoke ciga-
rettes and the other four (209%) had' smoked
considerably in tho past. In the entirs plant,
42 employces (57.5%) currently smoke ciga-
rettes and another 15 (20.8%%) zave s histo-
ty of smoking in the past. The group of
arrent smokers averages 25.8 pack-yesrs,

On physical examination 18 workors wers
Judged to have some impairment of maximal
diaphragmatic excursion. Fourteen of these
currently smoke and three had smoked in
the past Eight of these 18 workers gave a

of chronic cough or frequent early

morning sputin and one gave a history of
asthma,

Although the Incidence of chronic pul-
monary discsse in the plant acoms to be
appndabh.itmboaun'buhdhany

ymiatedamummudby
the report of Baucr’ bocause 78% of the
mbyeummuhuhnnmkedde:-
retles

proviously,
Hepatie Funetion.eeAll serum total bilieu.
bin values and ailbumin concentirations were
within the pormal laboratory range (‘fable 5

includes necan valucs). Two subjects had
alkaline phosphatase values slightly above
the normal laboratory range (18.7 and 19.0
King-Armstrong units/100 ¢¢, respectively
(normal range, 7 to 18 King-Arnistrong
units/100 cc]); the other liver function tests

-were normal. Twe employces had SGOT

levels elevated above the normal range (48
and 121 Karmen units/mi, respectively (nor-
mal range, 7 to 43 Karmen units/mi] ), but
otherwise had nermal liver function tests.
The cmployee with an SGOT value of 48
Karmen units/mi was receiving lincomyein
injections at (wo- to four-weck intervals.
The SCOT value of 121 Karmen units/mi
was not confirmed by 3 second testing, and
the subject had no other evidence of liver
malfunction. Six persons had paipable liver
cdges; five of these six findings were ob-.
served by one of the three physicians. Two
of these six subjects were heavy beer drink.
ers (at least four cans of beer per day), and
one had emphysemnatous lung changes with
lowered diaphragm. Only one of the six
subjects with a palmble liver had an abnor-
mal liver function test, an alkaline phospha.
tase level of 19 King-Armstrong units/100 ce.
Gastrointestinal Results.—Several studics
of 2.4.5-T workers have mentioned high
prevalences of anorexia and weight loss,
postprandial flatulence, nausca and vomit-
ing, abdominal pain, and documented cascs
of gastritis and ulcers.®-%%19 At tho time of
the cxamination 22 workers in this plant
(30%) were intermittently experiencing at
least one of the following symptoms: nauses,
vomiting, diarrhes, abdominal pains, or
blood in the stool Two persons in this-
group and four other persons had 3 history
of “ulcers™ (8 of 73 persons or 8.29%). We
found no results from other industrial set-
tings with which to compare our data.
Neurclogic Findings.—~Several authors
have noled lower extremity weakness and
[atigue in many of the paticnts with chioe-
acne in 2,4,5-T factories.? Only seven of 73
(9.6%) employers in our study complained
of lower extremity fatigue or difficuily in
climbing stairs. Five of these workers gave 2
hislory of arthritis in tha lower extremitics
o¢ henrt discase with dyspnea; thus, only
two (2.79) experienced leg fatigue totally
unexplained by other concomitant discase.
Lower extremily weakness was not detocted
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in the ncurclogic examina-
tion of any subject

Table 3.==Disiribution of Certain Signs, Symptoms, and Test Scores
Among Three Catogories of Aclive Acne Severity

Eight workers (119) Agtve Acne Score

complsined of nonspecific ° 18 >9

headaches. Ten workers had  srsromeerer: -

decasgd auditory acuily Hirtutism 3728 (12%) 4/38 (11L%) 9/13(89%)

(inability to hecar a watch wWyperpigmentauen  $/2% (20%) 15734 (¢4%,) 10/12 (33%:}

ticking 1 om from the ear); Searnng 1429 (4.0%) 22/3% (63%) 13/13 (10C%,)

four of thesa had tympanic Cye munn:l 1/28 (4.0%) /38 (23%) 6/13 (46%)
. . (Mestory of {

membrane discase. Mo dis- g, sues.

crimination was made bee Sicodshet)

88.4 £ 7.7 58.8 = 102 64.9 = [0.5°

tween nerve or bone conduc.  Mesn score of Mamae
tion defccts. A docrease in _Ieale ot MMM
olfactory discrimination was

observed in only one em-
ployes and was most likely
due to nasal obstruction. Two persons had a
decreased serse of proprioception (one with
history of chronic lumbar arthralgia sccon-
dary (o traumatic injury to the back). In
thres persons, Achilles tendon reflexes were
absent without other neurologic deficits (one
had a2 two-year history of diabetes mallitus).
Tremors of the hands were cbserved in three
amployces. We found no abnormalities of
cranial nerves other than tiiose noted above:
po clonus, no alterations in deep tendon
reflexes of musculi biceps or triceps brachii
or quadriceps {emoris, and no alteration in
pain sensation. .

Resuits of Other Laborstory Determina-
tions.—Only one employee had an elevated
BUN wvunlue, as shown in Table § (29
mg/100 mi; normal range, 8 to 24 mg/100
ml), and nono had an eevated uric acid
level (normal range, 3.0 to 7.9 mg/100 ml).
The serum cholesterol (normal range, 133 to
294 mg/100 mi) was elevated in seven of 71
persons. There was an uncxplainable eleva-
tion in the serum LDH (normal range, 30 to
160 Wacker units/ml) in 20 of 70 empioyees
(28.67%); this may have been due to contri-
fuging dinical chemistry blood specimens
more than two hours afler sampling,

Tha {wo-hour serum glucose levels, as de-
tarmined by the automated [erricyanide
method for glucose determination, woere
judged satisfactory with 58 employecs (sco
Methods). Six employees (10.47%2) had a
two-hour scrum giucons value of = 140
mg/100 mi=® after a 73-gn ol carboliy-
drate load (145, 148, 152, 171, 174, and 176
mg per 100 mi). The average age of these
six individunis (50.6 years; range, 39 to 62)

* The persens mith scne scores of > 9 had mgmilicantty higher scores an
the Mama scaie on the MMP (P < 0.08).

was higher than that of the 52 individuals
whaosa results were < 140 mg/100 mi (32.3
years; range, 21 to 56). One of the six was
the only known diabetic in the plant: he had
a 19.vear work history in the plant and a
two-vear history of diabetes which is cur-
rently being trested with tolbutamide. The
average period of employment in this plant
for the six individuals was 9.2 years, with
the range being 1 to 19 years; three had
minimal chloracne and one had severe chior-
acne. Nove of the six had a family history of
diabetrs; one was obese. Ths prevalence of
10.3% hyperglycemic results in this factory
is consistent with a2 149, prevalence figure of
two-hour postsiucese hypergiveemia in a
random sample of a normal population in
Bedlord, Engiand.*t

Only two of 72 employees had a hemo-
globin valw of less than 13 gm/100 mi of
blood, and 1G employces (229%) had a se.
rum Iron detcrmination of less than
7Sug/100 mlL The mean serum iron valuo
was 97 2 22:¢/100 mi and only two employ-.
ecs had 3 walue of 1604¢/100 mi or greater.
The averzre value for saturation of the
jron-bindinrg capacity was 27.49; = 9.097,
with 27 pasons (J7Y%) having a value of
less than 25", Seven persons had 2 WBC of
lams than 5000 crils/cu mm, but it was 4,000
ecils/cu mm or iess in only two employces,
None of U scven had an aibwolute granulo-
eytopenia (<1500 ncutrophils/cu mm) =2
andd only one worker had a lymphopenic
(< 1,000 lymyhocytes/cu mm) .= Since the
normai hemataizic values used here are the
957, confidence limitx of a study of a nor-
mal popuiation™ single cases of granulocy.

Areh Enwviran lHealthe=Vaol 22, Mareh 1971

CONFIDENTIAL

c 2537¢3

MAXUS1023572



32 HEALTI! SURVEY IN 2.4-1 AND 245.T PLANT—IQLAND ET AL

Upper Limit of Normai,

Teast ug/gm el Creatining® Normal Values'® ug/gm of Creatimne
ALA T 1.021 2 406 1.900 = 800 ng/g™ creatirune . 3.100

req 4t4 2 237 - 700 = 400 ug/g™ crealinine 1.500
Coevoooronynn 383 = 19.0 0173 ug/utar 1792
Uraserpfhynn Tracet %] ug/uter 192

®* Mean g SO, N = 72,

 Measuratie ia oniy ane carsen: vaiue. (O7ug/gm of creatining,
§ Yaiues darived irom norsmai by assurmng & 70-ig Man excretes creatinine st 2 1.3 gm/day and 1.5G0 mi of
urine. )

' topenia and lymphopentt would not bo une

expectied in a population of 73. The red cell
morphology and platelet count, determined
by scan of the peripheral blcod smear, wure
normal in all subjects..

MMPI Results.=The MMP! scores of
production workers (induding on-line per-
sonnel, supervisors, and maintenance men
(N = 52] ) and the administrative stad (in.
duding laboratory tochaicians [N = 17])
were analyzed separately because of the dif-
ference botween the two groups in envirom-
mental exposure and educational level. Four
janitors, currently working in the adminis-
tration building, were eliminated from-the
analysis of the administrative stafl because
of a different cducatiomal background and
previous exposure as production workers,

MMPI results are based on an analysis of
scorcs of all subjects on 13 separate scales.
Ton of these scales are designated by com-
mon clinical terms and are thus somewhat
seif-explanatory (Table 6). Detailed de-
«criptions of each scale are found in An
MMP1 Handbook'* The remaining thres
scales, the L, F, and K scales, measure the
validity of the test results as an accurate
profile of the subject. A high L scors indi-
cates that the subject answered most ques-

according (0 socially desirable stan-
than according to individual
More highly cducated subjects
lower L scores; this is consis-
i finding of significantly lower L
administrative stal. A high F
oblrined if a subject answers
s prankish way, if he has a poor abilily to
or comprehend the ilems, or if he is
tally disturbed. Since only one
of 60 had a high F xore (F>
scems to have been both under-
taken seriously by the workers. A
score indicates a high degree of

EOHEINT
g gh3 sESRa
Eyey ie?ii:

defensiveness in a person (an unwillingness
to admit that he differs in any respect from
what he considers pormai); this score in-
creases with educational level. The mean K
scores for both groups in this plant are
normal for their cducational levels and do
not significantly difTer {rom each other.

The only significant differcnces in means
on all scales between administrative st
and production workers were on the L and
Hypochondriasis scales, with the production
workers presenting a mote hypochondriacal
picture than the administrative staff. When
scores of both groups of empioyees were
compared with the normal valucs given for
the MMPI test scales (N, approxiinately
300; mean, 50; standard deviation, 10}, ad-
ministrative staff and production workers
varied significantly from normai on a total
of six and nine scales, respectively (Table
8). The normal values {or the MMPI, how-
ever, were based on scores of a smalil popu-
lation of Minnesota males who took the test
just before World War I[L!* Since many
obvious demographic differences coxist be-
tween the plant population and the “normal
population.” it was thought that a more
meaningful definition of the plant popuia-
tion would be oblained by scarching for
personality patterns appearing in high f{re-
quencies within the plant. A high-point code
system was uscd which grouped subjects
according to the two scales in which they
scored the highest. Tha following high-point
codes had the grenicst {requency (F): ad-
ministrative staff, hyponxnic-hysterienl, { =
239, production workers, hypomanic-psycho-
pathic, { = 12%. It is apparcnt {rom thess
smail frequencics that no one personalily
pattern tended o dominata either adminis.
trative or productive groun.

Corrulation cocflicients were alculated
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for severnl MMDPI scales
with otlier parameters, such

Table S.—LCllnical Laboratory Dats

A Test Mean 30 Ne
8  porphyTin  eXCTCUON,  GTNme 100 M0 14,3 1.9 72
chloracne, job history, and  Grg soa (mes 160 ™ 3.4 1.0 72
savernl biochemical tests. A  Fhowsierer (mes 100 o 237 a4 71
significant corrclation was  Teenows serum grucose (/100 ) 98 32 38r
found between the scoro of  Alkaune chosohatase (King-Arm. :
severity of active acne and  _3U7n€ unas) ':" :" :;
: LDM (Wacker umita} 1460 4
the hypomanic scale (r = SGOT (Xarmen umin) 2 13 71
033, P <o.01). F."“h“' Suwutin (my/ LUG mi) 0.44 q.16 71
more, the mean mc scle Alguenn (gm/ 1 00 M) 4.8 Q.3 71
score for the group with the Hemagiotin (gm/ 100 mi) . 14.9 1.3 72
most scvere chloracne was S ron (se/100 mn) 7 32 70
significantly higher than the Tl wen-cwamg cavaaily
meant of the two groups _(s6/100 mp 348 “ kd
with less severe acnie (P < Salursuen of iro D Y (%) 27.4 9.0 69
0.03 {Table 3}). ‘ WHC (ceiis/eu mm) 7.160 2.190 72
T LT T RSt SR L, T e e
. Commuent Eer fm 58, meac 48a 3 SO = 393 1 1095 IR of et tre Ne-
Ace~~Fourty-eight of 73 by "sn.“‘-.n:‘:;r‘ iy due 1o peer sampie hanaling.

(68%) employees in our
stady had some degree of acne, but oniy 13
(18%) had moderaie to severe lesions. Most
previous investigations of acne occurring in
workers in 2.4.5-T plants have selectively
presented clinical and mthelargic findings in
those severely affected. In contrust, the pres.
ent study surveyed the prevalence of acne in
the entire empioyee population and found
the acne absent or minimal in 829% of the
workers,

Tho severity ol active acne correlated

. with the presence of searring, hyperpigmen-

tation, hirsutism and complaints about cve
frritation (Table 3). Dugois et al'v reported
4 507% Incidence of cunjunctivitis in 2,4,5-T
wockers with acne. Although we had many
complaints about eye irritation, only three
workers were obscrved 10 have cunjunctivi-
Us. However, 23 (327;) of the empioyces
had hyperomia of the nasal mucoma and
eight (11%%) had hyperemia of the buceal
mucoas,

Our findings that the presence of hyper-
pignentation and hirsutisun coerelate quite
significantly with the severity of acne and
not at all with coproporphyrin excrvtion
sugpests that thowe two sigms, which are
usunlly thought of as part of the PCT syn-
drome, may be more clanely related to chior-
acne in 2,4.5-T planin Other studics support
this view, such as (1) the findings of Mej-
berg et al'3 that the prosence of hipmtinn and
hyperpigmentation corrvlated better with

Al

the presence of chloracne than with uropoe-
phyrinuria, and (2) the fndings of other
studies of 2,4,5-T factories’=? in which
workers were noted to have chloracne and
hyperpigmentation but no mention was
made of skin [ragility, vesicular cruptions,
or red urine. )

As stated in the introduction, Kimmig
and Schulz'<4 have demonstrated the potent
acnegenic properties of TCDD, an unwant-
ed side product in the synthesis of 2,4.5-T.
There is a tendency in the plant we studied
for the maintenance men, who have the
most direct exposure o all products of syn.
thesis, to have the most severe acne and for
the administrative personnel, who have the
least expowure, 10 have the least acne. How-
ever, an association of a higher prevalonce
of acne with any particular location in the
plant could not be demonstrated, cg, in the
TCD synthatic aren where one would cxpect
TCDD concentration in the eavirorurent to
be the highest. The plant has taken cteps to
decrease the contamination of the TCP end
product by diexin. and tha concentration of
the contaminaat in the TCP has dropped
from 10 to 25 ppm to 1 ppm (sce the
following subsections on chemistry and the
piant). At the time of the study the effect of
the safety mwessure o decrease contamina-
tion on the severily or prevalence of chlor-
acne in the fadory could not be evaluated
sinco (1) there were no previous peevalence
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Table €. ~~3Scale Scores on the MIAP]

32 Preuuction Workers |7 Admumstration Worhers

Seale Menn 30 pe Mean s0 pe
[ 325 82 NS 46.1 5.8 NS
(43 $4.6 7.4 <0,0028 $4.4 8.8 NS

$3.2 49 <90.02% 49.4 83 «<0.02%
=Hypagnendriasss $5.9 9.8 <0.00023 43.8 .5 NS
Oesresnon 9.5 11.2 <0.0001 Sa. 11.8 <0.01

Hyaters 9.0 8.8 <0.0001 589 &7 <0.001
Piychedeviance 9.2 121 «<0.0001 33.% 12.1 <0.02%
Masgusmiy $7.4 7.6 <0.0001 eQ.7 &.1 <0.0002%
Peraneia 2.9 &3 <0.0% 42.6 9.4 NS
Psyenasihera 2.1 [ NS [ %] 8.9 NS
Sshirsphrenis 1.2 983 NS $1.2 10.0 ~$
Mania 60.¢ 9.0 <0.0001 3545 12.4 <0.01
Secisi introveryen 31.4 .4 NS 0.1 9.8 NS
Years of seheciing 10.9 & 2.3 is.2 218 »
0.001 4
Caorsaerpnynn 348 3 180 37.9 £ 24.7 N3\
engretion, xg/gm :
erealinine
Na. of parsong weh 38/32 10717 NSY
ome degres of sene
Agtive agne score &2 2 9.6 2.3 ¢ 22 NS}

the TCDD to be prescent in
10 to 25 ppm. About six
menths before our survey,
the comnpany installed a de-
viee which removed most of
the TCDN. The TCP thus
prociuced contained less than
1 ppm TCDD.

The TCT reacts with
monochloroacetic acid
(MCA) to form 2,4,5-T.
The latler is esterified with
various alcohois or allowed
to react with dimethyla-
mine; and then formulated
and packaged. Some 2,4,5-T
and 2,4-D is sold as the un-
esterified acid in solid form,

Tha starting materials for
2,4-D are phernol and chlo-
rine (gas) which react in an
exothermic process to {orm
DCP. Subsequent recctions
with MCA to the phenoxy-
acetic acid are similar to

1
: The twe plant groups are sigaificantly ditferent (P < 0.031).

Significancy by l:uamﬂ tost,

oracne in the plant with which
to compars and (2) the effcet of such a
measure on the sevority or prevalonce of a
chronic disease such as chioracne may toke
 six months to becoma evident.

Individuals scemed to vary greatly in
their suscoptibilily to acquire chloracna.
This observation is consistent with (1) the
lack of correlation betwesn the duration of
employment in tho plant and the severity or
presencs of chloracne and (2) the tendency
toward an increased susceptibility to chloe-
acne in persons with hislory of temm-age
acne.

Chemistry ~Although the structures of
24-D and 2458-T (Figure) dilfor only by
cne- ghlorine, the commorcial syntheses of
the xtwe“compounds ‘are dimimilar, The
siarling- product for 24.5T Is 1.24.5-et-

which reacts with metha.
ol and aguecus sodium hydroxide to form
2,4.5-trichlorophenate, 2,4,5-trichioroanisole,
and small amounts of saveral unwanted side
meg.mnmmm
hm_n-unppdbmvehanhnlc.a\t
this point, mmmpling of various balches shows

245T. In 24-D produe-
tion there is no formation
of the TCDD.

- The Plant.—=Tha plant employs ssveral
mensures in an attempt {0 improve indus.
trial hvgiene. Clean work ciothes are issued
daily, and separate lockers for sireet and
work clothes are provided. All production
workers said they showercd daily befors
loaving the plant. The DCP and TCP are
made in one building and the 2,4-D and
2,4,5-T (acids) and their csters in another.
Attempts have been mads to improve venti.
lation, and recently the company has been
successful in removing most of the TCDD
befors the TCP leaves the area in which it is
synthesized. A dermatologist emploved by
the company visits the plant at least weekly,
largely to treat the chloraens.

Almost all operations aro carried out in

closed processes (og, tank car to pipeling to
reaction vessel to next pipcling to next rene-
tion vensel). There & of course some leak-
age, and [requently men working in mainte-
nonce must clean the insida of the reaction
tanks or open pipelines.

Porphyria Cutanea Tanla—A large out.
break of PCT in Turkey in 1958 due lo the

accidental ingestion of hexachlorobenzenest-18
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plus the high prevalenes of PCT described
by Bleiberg ot al't in this 2.4-D and
2,4,5-T plant in 1964 suppart a direet toxic
ctiology of many =ses of PCT. The actual
etiologic agent of PCT in this plant is yn.
known. Wae have administered reagent grade
DCP to rats and observed an increase in the
urinary excretion of coproporphyrin (un-
published data). A single oral dese of DCP
caused a threefoid increase in the activity of
hepatic ALA synthetase, the rate-limiting en-
Tyme in porphyrin biosynthcsis. Rimington
and Ziegicr2? reported a serics of structurally

-similar chlorinated benzene compounds which

caused experimental porphyria in rats. The
TCDD, bocause it is & potent hepatotoxin
and acnegen, was not examined for its ability
;:un porphyrinuria in experimentsl ani-

In the report of Bleiberg et al'® in 1964 of
this samo plant, 11 employces had uropor-
phyrinuria and severai had hirsutism, hy-

perpigmentation, or skin fragility, or all

three. In the three case historics presented, -

two patients had vesicular eruptions on ex-
posed arcas of the body, two had hepatic
dysfunction, and the tissue obtained from
the two reporicd liver biopsics Auoresced
intensoly with ultraviolet irrudiation. Thess
thres case historics' unquestionabiy fulfilled
the criteria for the diagnosis of PCT.,
Ous resmmsmination of the mame plant sie
:ﬁ-ﬂ it i
-e mild pessistent uropor
phyzinuria: The reason for the decrease in
saverily and prevalance of PCT in this plant
s unknown. Pusible reasons include (1)
heunedmnmtolmm.lnfoty
babits of workers, and (2) decrease in the
contamination of PCT by the hepatolaxin,
mwmudtmlwybypu-
phyriagenic chemicals,

Porhyria cutanca tarda (ie. uroperphy-
rinuria, skin (racility, and vesicular eruptions
on the skin) docs appear to be a symptom-
compiex distinet {rom that of chloracne (ic,
¢ysts, pustuics, comedones, and scarring of
the skin); Luth were found in workers in
this plant in which 2.4-D and 2,4,5-T are
manufactured. Tha independcnce of these
syndromes is supported by (1) the lack of
correlation between the severity or even
presance of chloracne and uroporphyrinuria
in the previoys study,!s and (2) the persis.
tence of chioracne in the factory six years
1ater, despite the disappearance of the uro-
porphyrinuria and skin fragility. Even if the
ctiologic agent is the same, the syndromes
apparently can oceur independently and cer-
taiply have dilferent clinical courses.

The statistically higher coproperphyrin
excretion in the maintenance men suggests
that they have a higher toxic exposure; they
also have 2 tendency towards mors severe
acne. These men repoir the inside of resc-
tion vessels and lesking pipelines, and al-
though their exposure is sporadic, it is ape
parently more intense.

Recantly, much attention has been direct-
od towards the fiading of hemosiderosis and
hypetferrania in patients with PCT, often
in those with an alcoheclic history 3033 Al
though studics of iron metabolism were not
reported in the patients with hexachloro-
benzene intoxication, chelating agents did
appenr to reverse the clinical syroptoms and
porphyrin excretion.3? In our study, despito
the abscnce ol uroporphyrinuriz in the
workers at the prosent time, 2. tendency
towards hyperferremia might be expected.
On the contrary, wo found an unexplainabla
trend towards hypolerremia and a lower
iron-binding saturation, with little demon-
sirsble anomia,

. ¢l cl
1.2.4.5- e 2.4.5-richiore 2.4.5-inchivre.
Ghigrebarurne awenie
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Hevpatotoxicily.—TCDD, which has been
incriminated as a potent acnegenic agent, is
also very hepatotoxic, A singie oral duxe of
0.05 o 0.1 mg/kg o rabbits resuiled in
death in one to 1wo woeks. Autopsy revealed
extensive necrosis and onlarpement of (he
livers.? Similarly, dermal application of the
tarry residucs in 2,4,5-T svnthetin  caused
gross hepatic lcsions and rapid death in
guinca pigs.1® Clinicnily, several investiga-

tors have looked for ovidence of hepatotoxic-

ity in 24.5-T-plant wnekors affeeted with
chloracnie. Bauer ot al? noted that two of nina
cases had slightly delayed sulfobromo-
- phthalein exeretion and theee had abnormal
limbiopn'q.lntinmotmcibnget
ai? of patients with chloracne and porphy-
ria, two subjects had hepatic dysfunction
and two had abnormal liver biopsicx. Dugois
and co-workerst!® have noted hyperiipemic
and hypercholesterolemic sers in their sub-
Jecta. Hofmann and Meneghini™ found no
hepatic damage in six patients with chior.

panied by no other abnormal liver test val.
ues, Of the six patients with peipable livers,
only one had a mildly elevated liver func.
tion test. Although TCDD and other chemi.
cals produced in 2457 synthesis may be
hepatotoxic in humans, the prevalence of
demonstrable chemical liver dysfunction in
this plant is minimal,

of these findings in this popuiation would
only be conjecturnl,

MMPL~The I IMPI resuits are impor-
tant in that they ofler an objective profile of
the workers in one herbicide synthenizing
plant. Conclusinans about personality changes
secondary to chronic exposure in a plant
in which 24D and 24.5-T are manufac-

tured can oniy be tenuous, however, be-

cause we have no suitable group with which
to compnre these resulis. The comparison of
MMDPY results of these factory workers with
the normal population of pre-Worid War 1T,
white subjects from Minncsota was ineseap-
able since the scoring systemn for tho test is
based upen this “norm,"ts Nonctheless, we
consider these groups incomparable. The
only cvidence to suggest any environmental
effect of this herbicide plant on personality
is the significant correlation between scveri.
tv of chioracne (a known toxic effect) and
the score an the hypomanic scale. This is an
interesting Anding and somewhat contradic-
tory to the apathy and psychomotor retarda-
tion reported by Bauer et al.? }

Many previous investigations of both
scute and chronie poisoning in 2.4,5-T

‘plants have reported the symptoms of ano-

rexia with weight loxs, fatigue, debility, and
asthenia.t? However, only cne author has
described in  detnil personality changes
thought to be associated with chemicai expo-
sure. Baucr et al” studicd nine workers with
severe chlorscne which still persisted five
years after termination of their expesure in

'8 2,4,5-T plant and doscribed a syndrome of

general weaknes, fatigue, spathy, and de.
creased libido alternating with fits of anger
and irritability, Rorschach tests showed a
weakened emotional resction, a lack of con-
centration, siowed thought processes, and
perseverstion. This whole syndrome was
desixnated by the term “psychovegetative
disorder.”
minmukuacyofmﬂndingofn:ic-
nificant correlation between hypomania and
chioracne and the previous descriplion of
lethargy, dulled emotional response, and
apathy? remains o be adequately explained,
Pomsible reasons. include a basie difference in
methodologics and a difference in testing
period with relation to the time of cxposure.
Additionally, the severity and chronicitly of
the orgunic disease in subjects studicd by
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Bauer et 3l may have induced pcmnaliiy
changes which masked any manic effccts
found with less savere. discasc, '

Theswa Ashhy, MD. Auzustin Combart, MD.
Jarome Schulz, MD. snd Arthure Del'sima. ML,
provided clinical ansmuancve. Uutricia Hickman oees
formed the Al.A. 1'UG. and porpavan deternuna.
Uens. Janet Daling M3 Community Stdvy oa
Pusticicles, Washingion Stale |leparument of Hesllh,

of Pyychiairy {Psychoiory! at Emary Univermty,
ammisted in interpretation of MMPL remsits.

Jasoh Bleibere. MD. mve pormission ine entry of
hmndipdnpdwiumlmmu
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