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" In Dr. Kel}y's absence I am replying to your inquiry

concerningf{Aroclors. I am sorry for the delay but we
had a little trouble finding the reference. Apparently
Dr. Parsons made a slight mistake in the name but I think
the article we found nmust be the one he meant and we are
enclosing a copy for you,

‘A paper was presented on the development of chick edema

disease-like symptoms with chlorinated biphenyl at a meeting
of the Federation of American Socleties for Experimental
Biology in April 1964. I am enclosing a brief abstract of
that paper and alsc some notes that our Dr, Hunt made after he
talked with the authors following their presentation.

As you #ill see from the material we are enclosing, Aroclors

apparently can produce scme chick edema but are not nearly so
potent as the real chick edema factor.

M. N. Johnson, M.D.
MNJ:mJb -
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#The Chick Edema
Farty Acid Industry’
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the long historical recognition of these materials as safe.

¢ jssunnee of the tentative GRAS (Generally Recognized As '
+..Safe) list in the Federal Register on December -9, 1958, -
" Oleie and linoleic acids, glyceryl monostearate, magnesium ..
% stearate and mono and diglycerides, except lauric, were . -
~ C.E.F,, it w.s omitred from the GRAS elrasutio 1. u be.

- listed. As stearic acid is a component of glyceryl mono-
.slearate and mnagnesium stearate, and is often found in
2 ‘sono- and diglycerides, it was felt that stearic acid was

“w

was simply an oversight.

This was found to be the case when a query was made to
4 - the Food and Drug Administration, for the reply received
March 16, 1959 by Fatty Acid Producers Council said in
.t -part: “We concur in the opinion that stearic acid is gener-
'L ally recognized by appropriately qualified- experts as being -
safe for food use and that it should not be subject to clear-
anco provisions of the Food Additive Amendment for those
uscs which are customary and usual,” ' :

...:_-‘J-

v

4

issued November 20, 1959, indicated that instead of correct-
ing the stearic acid oversight, now oleic and linoleic acids
were also omitted althouph, strangely, glyceryl mono-
¥ stenrate remained.

LR YURIEY

requiring their production from edible fats and oils by

and sent to the President for his signature an
& amendment to the Fedeml_Food, Drug, and Cos-
metic Act regulating. chemical additives to food, hardly an-
_eychrow was lifted among fatty acid producers becanse of *.

5*  This fecling of sccurity was further enchanced with the

Ilere things stood until & reading of the revised GRAS list :

'Wm:x iz 85th Congress in September, 1958 passed

-

included by implication and the failure to list it separately 7

A revision of the section dealing with -
v emulsifying ngents hsted a group of mono- and diglycerides .

<" glycerolysis. The glycerolysis limitation was the only proe- .-

- essing requircment shown by the entire GRAS list and the

\ raw material source statement “of edible fats or oils,”
also was the only such requirement on the list. )

The Fatty Acid Council speedily appointed a committee

@ wty

) to meet with the FDA to establish the background for these -

7 changes. It didn't take long to find out that the FDA was
» _samples they had picked up in a plant manufacturing esters
< for food usc and fonnd them to affect chicks with symptoms
¥ indieating n similarity to the chick edema discase of 1957
'5 (1,2,3,4,5,6,9). That vutbreax .ad been traced to & fatty
acid still residue preduct hish in unsaponifiables and this
4 new finding relative (o low u ... ponifisble material was un-
3 expected. These . leie acids were tound to abnormally affect
3, tots and'monke; = a2 did a Jood grade glyceryl monooleate
having 0.229 unsapnnifiable. while a glyceryl trioleate was
even more active Tiis finding was also reported later by
* Dr. Ames and k » yi ap at Distillation Products Industries,
who had this eficcc cutled to their attention by F. W, Hill of
. Cornell Universatr He had observed abnormal effects with
"% & food grade glye. ryl monooleate,
v~ The group at . stillation Products Industries found that

-

~ o

‘q conversion ot these oleics to glyceryl esters carried over the .

2. CE.F. (chick edema factor) in proportion to its presence

y. now concerned aboui U.S.P. Oleic Acid because of certain :

¢ _ in the fatty ncrds, Hence, the attempt of the FDA to prevent -

* this possibility in the production of monoglycerides by spell-
ing out the “glycerolysis” limitation. It was felt by the

3 FDA, based on the evidence at the time, that the C.E.F, was . -

1 somchow relat.d to fatty acid distillation procedures.
v perative work between the FDA, eome essociation
members and feed anufacturers trying to track down the

;J cause of the 1957 edema outbreak, indicated that split fatty

acid stock was satisfactory but distillation of the split acids

»

Boclety.

4
oL

P

"5 Joummat A.0.0.8. Domusis 1061 (VoL 98) '

€ - showed some C.E.F. in the distillates, with even more in the | .
! Presented et the 35tk Fall Meeting of the American Off Chemlets’

= brenk with low grade inedibli x

: foreement deadline b

.. ducers, for their own evaluation.:

. sh
. 25

Bor and Iis Relaion oDhe

THOMAS Mccvma_znson-uarﬁn Division of Wilson & Company, Philaceiphis, P.nna,

sttt resiu. .. Fene. . cavons
disullatior s0L.chow vas.. ine apenrame. -
Oas grou:  in the Fira 1. . (he effec. was it

while otkuis Telt it .ugc: ee contarsination fr.

oy at . T me was that
the C.E."-.
1 in oniga,

It was use oi the associ. - 1 of the 10u7 cdema

4 -5 that th. FDA .

spelled out the edit.2 requirement < or monogt rorides o
ough section 402 of the aet ecovereq tnir -.at1 v,

While nc eviden: hnd appeared that ster = » 2d ha

of the pos~ibility that it could be produced fr. .. Hleie
bv low pressure hcdrogenation, whish wae o ¢ m n .
afitet the C.EF. (4). In other woras, 2. fus * == nilits

Placed on che 2w .cturers to define . ev s ¢ smric
that was sufe ur “0od use, rather than : « .- . the -
merical procuct generally under the GKA™ wne .

This situation caused considernble enucerr: - -ng
acid and emuisifier producers because 1t appe.. . stn.
the root of two of their key proceswcs uana atill
and esterification. The concern was ao- nteaia  the .
time interval allowed to get L. :.de: . Min. - 196

petitic=iss, 100 tiae - 2 aim
The fatty acid industry sec in motion a ver. nte’ .

sea~ch for chick edema positi-  sutsrims. Ser g

autizing hyarocarbon diene ...atenv.  ¢hol~.t.a-ene

and chick “reding tests, were :c1ma, v-cmerk...  aork
snples of C.E.F. positive . .. : .v 0o 7 3 Kk
furnished by D.P.L..rapidly-es.. .< ecthe: .. .ssne .. -
tl. “shole-.adicne and hydrocari + adicae wa.s ing
chick feec:rg tests to fall bsur 04, whick : .- ntal
waere wi stand today.

Steps were nlso tnkentoset in ... .conthe- . & . .men:
obtaining - time extension of the enfurceme -

In the ~ne of 1960 while the fatty rew - stry

searching .. -upplies and processes . et ..  po
material, the  ‘sod and Drug inspeste:. . sed- . uan
of both acias ..nd derivatives in tac -+ .. 10us

The.upshot of all this activity we- thai ver -2 can
with negative results. No C.E.F .. pearcec - . - vhere
even in first, second, or third s... -outone pi. .ced
oleic or cottonseed acids, much : - .n the distill tes,
stearic aciis. This threw cold wate. on the nou. anc
tillation theories for the C.E.F. formation.

At about this time, the Association became .'qual
with the concentration end isolation work on .he C.:_ .
o:ng done by & group of workers at Merck & Co. and Proc-
teo & Gan.vle. Merek had assigned the raen whi, worked on
the isolation of vitamins B« and Bu 0 thiv task, and, in

x: Junetion. with a quantitative bioss-->» rs.caure devel-

vped by Dr. Ott of their nutrition labs, wverv. ‘oitowing the
isolation step by step from large quantities -~ the tallow

_ held over from the 1957 outbreak (12).

Dr. Norman Brink and his group at Merck onortly .

rted the isolation of what they felt was the purified CEF
Rey had obtained 1 mg from approximately 1000 lb.
starting edema positive tallow ~~  Help was asked of
4-sociation members in supplyrr  ...ve concentrated sou
51 such edema positive fat for . ~hsr work.

Shortly thereafter, Merck dei. -y found halogen in

ure C.E.F., due to work by i»r. Trenner and his gr
gVithin a few more weeks it was established that the halo,

- was chlorine, present to the extent of ahout 47% in a n.

aromatic molecule, having from 10-12 earbon atoms, *
ing evidence of a diene structure. It sublimed at abc .
°C imt.it was fel‘t.‘tha.t_thh figure might be as high 1

STLCOPCB4072424

3 .. somethir: = .
- such as boiler treat a3 compo. nds us.d in the _ -oductior.
- the spargiag steam for fatt a-id wstillacion.
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. 260°C.- A molef™¥ woight of approximntely 350 was in-
-, dicated. This ? well with the figyre previonsly reported
Zhy Dr. Ames bitsed on. molecular distillation work (7).
-~ The high biological activity of 1.6 million times that found
in the erude fat, which readily killed chickens, rnted this

"~ as a potent toxin, In the chick diet, a level of 16 parts per

“billion showed a positive response.

. _With the first finding of chlorine, and before the molee-
ular level was established, the possibility that ehlorine

.. dioxide bleaching of fnts might be the cause of the C.E.F.
- was checked by submitting some tallow, treated in this
manner, and also. after prolonged henting subsequent to
bieaching to Dr. Ott, who found thess to be negative hy hin

- hionssny procedure. The positive finding of a highly chlorin-
ated molecnie, in the pure C.E.F., was also eonfirmed by

.. workers &t Progter & Gamble and the FDA, who scparately
* isolated 'this factor about this time. A ‘comparison of the-
infrared curves obtained by Merck and the FDA showed

~ structural diTerences, and among these was the indieation of
- 9romatid£y ‘n’'the FDA sample. Dr. Artman reported the
isolation work of the C.E.F. done by Procter and Gambhle

_ at the 1881 A.0.A.C. convention.

As a result of these findings, the Merck w. e~ were
conviniced that they . ore dealing with an. un-. ... - ma- ~“
: " terial resulting from contamination an? decider. .- -.om- %%

ol » tinve any further work.. Before domy .o, th.- : ..z a%. N.%
) ” m @P a ﬂ . mumbher of clilorinated eyclodiene pesticdes, as - . . . :
' _ ' 7 ber of the members of our Assoviation, 6o FDa ... - = N~
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. ter & Gamble. Also checked were chiorinated n. sate . o

. | _ - i }. which had-been implicated in toxic effectc on . *Hlc ~.:. - ~.
W@ ” Ge ] . i |. yeurs before. The workers at the FDA ‘eaned ... * .=v ™
I\ i - e chlorinated naphthalene theory for the C.EF. s - -

¢ IR i' g h S - their data. The pestieide theory for the C.E.F. -e2 ...

. moxt plausible interpretation of the Merrk results To eneck
- these possibilities, several pesticides a..d lubri. ‘nts were
. tested and, althongh found -toxic to varving degrees to
= chicks, in no case did they show positive vdema re<ulia. They

3 2 - B - .- wece: Aldrin, Dieldrin, Endrin, DDT, Cniordare tieptha-
J ) @ e m ” G a " chivr, Hexachlorophene, tetrachlorotetrqvdror ~hthuiene,
i : S . hexachlorocyclohexane, pentachlorophen.t tetr. larotolu-
- ¥ G T, i - ene and hexachloronaphthalene )
: 3 T L g The Association also sponsoret smali v« ren 5ts
{ - i W ws pﬂ at ihe American Meat Institute w~in:- t+ . . hay B
L 4 - - | Diciarin, Endrin and Heptachlor aaaea .. 3 lev -
;,_' -jl : - - to give 10 p.p.m. of contaminart in the - :iered <@
5 ) © ‘were all found tg bedmi_gutn . W ttllxe .‘:{1’1& sedin .
% > tests on the rendered fat~ -howed 100¢, orta.
; - \ case, indicating the presence of the .ase civides .
. . L 4 tesr. by the same company on known Clk. pos.. = <. . j
3 o . o , and ole;‘c acids had shown ll:o insecticitfial ac l;ilty VN
E B ’ . . ' H Another company ran the gamut of avai:able:. . “. .
¥ As part of ¢:ur ”::"3'0" program, . in testing for tlr:ern):nl breakdown produci~, oy l{:(—. . SN
- we are pleased to announce . - - at o 1% level in fatty acids to over 20V C for ox: v, T
Y : . .. - periods of time. In no case did a positive edema .est & . = o )|
£ _ the change in our corporate name gn feeding the acids to chicks, *“-j
. 1 from While this work v;ns dpruecsding, the Fl])A issu(‘-irl altitm!; h
< r : extension covering food grade stearie, oleic, and relate o .
b 'y . E. F. DREW & co" I_Nc' v ;traight chain acigs, an% a‘l‘sodthe mono- um’fl (fiiglycesi%?s -
. n {o ) . rom them, free of the chick ~dema factor .nd from edible =, -~
r‘% o fats and oils. The glycerulysis limitation had been uropped. %
31 DREW CIHEMICAL CORPORATION The ice eream standards issuing a few months - had . % .
& TN . - : this limitation, which the commissioner later rer:fi. e o -7
- q " T . his own initintive,f alf;g; we &ointedt bout L‘h‘?i dise - = S
= £ I - . : In September o another outhreal ident
] ;_J "« ._ This change atiests to the new and more - . [ number gf independent laboratories as ““Click EL. . .
- H prominent role of industrial chemicals -4 | seasc” occurred in some brooder houscs in Geor- . "
2 NI S L] | C.EF. positive feed concentrate was traced to the 1. -
‘E: o in our total production and research. 4 . tio. of a single day. Unfortunately, neithes the fat - . suer
R : ot " . " FE1 7 nor the feed manufacturer retained fat samnples, ... s
_F O < - not been possible unequi-ocally to prove thateont . .. . -
. 3 - T - fat, which in this case wae Nc. 1 tallow, was the ¢ = & - .-
i 1 : o o 2 vario&:s other ge:til components were checked by fee. .- ad ¥
1 DREW CHEMICAL CORPORATION [] | foupd notatfaul. . wive - -
- - : -] Our labors received samples of the C.E.F. positive T
i®* [FAST 20TH STREET - NEW YORK 10, NEW YORK |- feed and extr':::xlzd the fat. This was tested for chlorinated i
1 : . FORMERLY E.F. OREW & CO., ‘.Nc’«f_ . R material by a member laboratory using 8 Dohrman instru- - - 4
Lot e . - b ment and also using the Mills pesticide procedure. A find- ..
L - M Canada: DREW CHEMICAL LIMITED J - ing of approximately 50 p.p.m. of Chlordane was noted. - o
K - - R : ] | That this fat contained the C.E.F. was established by feed- f .:._
— DL AT o imhaniniag y . ing tests indicaling a moderate level of toxicity. Other <«
14 R " o JoURRAL A.0.0.5., Dacsusas 101 (Vo. 88)
—_ : o s C DSW 312439
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- group would hav % v low Jevels. (05 ve:

o "._,,..(oxic feeds taken from producti ‘b;:t the same {ime -4z the pee.”

o | i d i ing o~ D DR YRR
. ! 1. ofiChlordane and Lindane and  ~  jiive finding cu, 40 gubstant.. - 51z posed. _ne
‘-‘l, %‘"tmi"lo:nfi’:oﬁtl:)xﬁ on rhﬂ-king'tlu- extracted fat. The - question whether v, - ..tive” ehicw - a.g-rwally sen-
1 “.'"m licr was positive that the particular shipment of sitive to the C.E.F. < v the high Ir- salt in the diet,
Kl b 1 mlow contained no fatty acid residues of any kind. - An interesting disecsion o codium G as vl a- gp
. '\t\ppmximntely 12,000,000 chickens were fed this loxie .- - yelation to chici hyi=opene: . - = riven by it

ilizing 4000 gal. of No. 1 tallow. Condemnea-
‘-‘Nr::‘;?bg:lt 209% of thgaﬂlncks with 80-90% condemna- !
:!o:s at times. The affected chickens shpwed h}rge accumu-
. F ?‘:,'ons of pericardial fluid witlg ISSOCHIM liver dll_ﬂlgﬂc "i a;senﬁn"y the same dict, the FDA ha sraposed a stut. -
N :e arate tests absolved crotolnria seed and pathogenic or. ~ - tical value for decidin,  nat consitutes . . - tive response.
g ":i.qnll as plternate possibilities, A miher information i 4 This is now being reviewed by our indu: -
e “l:“yi: ::en:' “l:l":“""w’r:n;'“:"fl‘: C::el'i.“ngrg;ty acld - ©  The Fatty Acid Prodacers Council eur.... . .. . before
b m.tc:'mu contain the: C.E.F. in marginal quantities, - ', the FDA a petition for a reguintion covery . - acids
e boco concentrated by various processing steps. ~i: and derivatives thereform. It is expected that che - ... .ion -
'bsl?hcebze::?:ding of-a chlarinated pesticide in C.E.F. posi- = . Wwill not issue until problems concerned with the «..
h ﬁu"}lt. further work showed Chlo_rdane to be present in -
T spocinlly concentrated cdema toxic fatty acid prepared
;,om some toxic residue material, . . L
L Recent industry evidence substantiates the earlier findings .
e { the FDA thal vegetable fatty acids also contained the . k
' ‘EEF at times. This eliminates the necc=ity of postulating |
{ de anirnl body as & metabolic intermediate in the produ‘c- . F
tion of the C.E.F. from some chlorinated precursor. o
In an article to appear shortly in the Journal of Poultry -
* | science, Dr. O'Dell, et al., of the Umversrty.of_ h_flssopn,
_— «ill report on an occurrence of chick ede.mn indistinguish-
- shle from that of edema positivt_z fats, which !le traced to a
: - | dlorinated biphenyl compound incorporated into an epoxy”
..t Jpaint and mixed with sand (15).” He had coated the
" . { bottom of his galvanized chick hatteries with this composi-
R ’ﬁon and the chicks pecking on the sand picked up the toxic
i hct'or. The chlorinated biphenyl material responslble' for -
<+ { this edema tovieity was found to be Aroclor 1242. Ir. O Dell =~ Patteraon, R. L. Feedstuffs, January 10, 1959
T reports his belief that the active ingredient is a minor i, 125'—15"3',"'}3:.'-',": ftl;;?;? in Journal of thc As«w ot OF Agrie. Chem
constituent in the Aroclor 1242. ‘ ¥ 3B

" - snder ot the Poultry 3ssociu.ion maviag held in oo, -
of this year (18).

After another eolisborative survey during 1961 o

i assay pmdur:l!: sre cleared u}x. The petition incinde. »
Teservation on the requirement for running an of tes:
for the C.EF. - qul - & ytyp_ )
It would seem from the evidence available t date thuy

the presence of the C.E.F. in food grads 1. LIRS
unusual and rare occurrence and our T L

be required to test for this factor BS &+ ouL e o=

more than we should be required to test 1 -~ e -
other toxicants which might accidentallyget .r. .. - - -
be n matter for careful production and is alrea.. -
sibility spelled out in section 402 of the act ap_. . -
aduderated foods. The problem should be looked &t

& brosder frame of refercrice than only the fatiy ava
indusiry. :

REFERENCE+

B Effect of Cortain Composition and Bonree Variables 08 Whole-
tomencas of Fat for Fred—by Hathaway H. D., Burnmett, Q. M, snd

[

heayl, with 42 weight Sipos, Endre. Toid, Por® 3+ By Benedis, 5 ., Poue 8 0, end
is product is substantially bipheayl, wi weight M erngre. Jod. - . . ] .
S pe?l(:::snt‘:)f chlorine. Among uso’; for this rr'm.terinl sugmested | and Shue, G Ibid, Irestone, D., Hor- . W., Banes, D _aetesd, W,

ty the manufacturer is one as a vapor suppressant for in-
«cticides, with from 5 to 25 weight per cent of the c}.\lonn-
sted biphenyl increasing the eifert:ve kiil life of Lindane
by & factor of 10. I quote the following from the manu-
{scturer’s bulletin on Aroclors. “The most pronounced effect

5. Wooton, J. O., and Alexander, J fbid. | - )
8. Potter, C., Brew, W. B, Patterss. R L and Bipos, B. 7 am.
Oil Chemista’ Boe., 36, 214-217 (Ya5. .
- 7. Amer, 8. R., Bwanron, W. 4., Lud: . M. and Brokaw ¥.
"Am. Oil Cheminta' Bor | 37, 10211 {1060
8. Ames, 8. R. Federatinn Proc., 19, 123 1960}
Am. Qil Cheminta’ Bo:.i 27, 10-11 (1960).

— e+ 8

boer.m

. o . Fire . D., A . 4N Y )
for increasing the kill-life of the insecticide is obtained with ooig'a ;E.:;:z%;;. xi.. ol gn:mp.?]'l‘ S, L1842 1081 s
indane, Chlordane and BHC” (16). .. ] k R E. k. ‘ -
I‘ul‘s‘nt'l]ﬁ,s recommendation & coincidence, or is it related to PR b4 5. S “Segy Ofh W- K ‘f- 4 9 Kned
** W oar finding chlorinated pesticides associated with edema . 12 gmw:-. }é: ¢ :t;’_Jb“ %:':Hh%'e'leg::, © 'G;‘“(- «
toxio fat? The chlorine content is of thé order of magnitude 14. J.A.0.4.0 4¢, 147-7 (1981). ~

18. McCune, E. L., Savage, J, E., and O'Dell, . Usaiv, ot s
Prepublication report.
. 16. Aroclor Compounds—Monsanto Chemics® L mpany Bulletin . - .
0880-58 x 17. See alvo Arocior Plasticizers Suj. 2L~806.
v 17. J.A.0.A.0,, ¢4, 146-7 (1061),
18. Alexander, J. O
Augast 1961,

of the purified C.E.F.
“ ) Our Association 1s currently {rying to track down thess -
i L leade, '
:‘i In addition to these problems concerned with the Dature” - 80th Anoual Meetin,. Poultry Science Ans.
-} of the C.E.F., the industry has been confronted with the .
* - fl encrous task +f feeding chickens for three week intervals
- ' 1 & quality control check on fiuished food grade acids. You
g

an imngine the scheduling and storage problems entailed. - i : -

(Received November 1, 1961)

i} We are try.ng to work out an ncceptable. diet at!d eri-
"} brion for deciding what constitutes a positive finding of
"4 .

- i} “edema” by collaborative work with the FDA. Originally,
: ,! thick feeding tests were run using a laboratory procedure -

U.C.L.A. Announces Gas Chromatography . .
" A Gas Chromatography Course will be he

f~ provided by the FDA. It was known as the “Friedman” . -

test. This test used visual scoring to determine an edema

 § psitive chicken. A modifieation requiring the presence of

;
i
B
E .
i
A
'

) t definite fluid level was an improvement.
&
nrions reasons, 8o a collaborative study was made using a
-,’-' diet baving higher salt levels designed to increase the sensi-
tivity, The diet also was nutritionally better. It was lssue_d
early in 1961 as a tentative A.0.A.C. procedure (17). This

wssociation, the FDA picked & level of 0.2 ml of heart fluid

§ test again called for visual scoring, but in work with our

®a & single chick in 10 as a positive response.

ing what appeared to be false positives on control fats.
This would be indicated by a single chick showing a level
of beart fluid of over 0.2 ml while the balance of the test

# Using this procedure a numher of laboratories began flnd-

% dvawaL 4.0.0.8,, Dsoauass 1961 (Vos. 88)

versity of California, Los Angeles, January

2, 1962. This intensive three day course is tn- .-
course presented in response to requests fr.n. .o :u~
The first course was held in February 1959, the .econd

i June 1959, and the.third in August 1960, This fourty

n Numerous workers were not satisfied with this test for *

course has been redesigned and brought up to date with
* emphasis on recent developments and appiications.

The course is basic rather than advanced. It is aimed
primarily to instruet personnel from ‘ndustry, slthough
it may be equally valuable to person: .a academic and
government laboratories. Enrollment wali be limited, with
&8 bachelor’s degree in science or engineering, ur - juivalent,
required as prerequisite. The course will eonsist principally
of lectures, augmented by adequate laboratory demonstra
tions. The fee for the course will be $100; additiona! infor-
mation and application blanks may be obtained by writin -

. to H. L. Tallman, Room 6532, Engineering Building, Ur
- versity of California, Loe Angeles 24, Calif.
v ij:l .

’
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