~

phcking vp nd bolSing feod in ooe free hand. e slso w_Mlles
forn auds . ath cac or Loth hopds touchin:: onerhanging abjocrs
but net prosidine suspsory support for the body. e
sonRii iy woves over <hort isdances with both forelinibs
ralsed and cutuiretvhed atune his el

When waddlin: on 8 wet floor, he shidey his kauckle walking
hands i frownt and withont bre: Ling centact with the sulsirate,
As one fout svngs fors.cds, the Juad is boree almost ex-
chusively on tine contrabateral foot and hounch.

When swving rapilly o a dry substrate, he mines inlo a
semi-creet quadsupedal ponition.  He places his hands in
B walking postures whaicin the fingers are tightly flexcd ind
the skin o the ducsam of p:uvimal phalanges 11-V maka con-
sact with the subsirate. 1 he hindlimbs arc cxtended awd the
tschiut tubcrusiics are well above the wbntrate. The back and
head are knlined fornards, The load is buvme ot only o tn
latesad aspects of the fiet but also on the fists 85 the subjovt
uses & “dlugonal-sequence, diagonal couphty palt™'.

He moves rapidly on 1 v.ot ttoer with alterr.iic steps of the
Madlimbs but without raising his fiuts from the subdarate.
Qnce be brielly shid his right hand forwards n & kmnkke
watking posture while his kit hand remaned a fist. The right
hand bonie only a aw-derate porhion of the load becausc the
forelimbs remained protiacisd throughout the episode and
the body did not pass over the hands.

\When leaning forwards to investigale or to pick up onally
objcts on the Noor and when descending head Arst from low
elevations, he comsisiently places his hands in fist walking
postures.

In sumnary, sithough Felix often places his hands i knuckle
walking prrtuics, he rarcly suppontc a major portion of
My body weight on knuckle walking huds  Instead. he
places Niv huids in fist walking postures when suppurt is
rquired for boads that are significantly greater thun the
waighi of the fuselimbs themaelves. By fist walling he protably
avoids sressing metacaspophalangest joints I-V which, in
orsngutans, lack speciul morplwdogical adaptations for knuckle
walking of the kind posscuicd by gorillas ned chispanzees? -4

Before 1907, the primatolugical and sathropological litera-
ture was confusing and misleading about the lerresiea) hand
postures of preat spes becawse some authocities uncritically
snd sometimes crroneously desigaatad orangutans, as well as
ehmpanrees and gorillay, “knuckl: walkers™?,

One of us (R.T.) reoently described and classilied® the variety
of hand postures often weed by captive orangutans duting
werrrsinat locumotion, and concluded that only chimpanzces
amd porillas shoukl be designated knuckke walhers. He stuted
that “orum;itans do not and, moteaver, caunot aswume the
dipttiprade hand posture of the African apes”®. This statement
should now be qualitied and restricted 10 coniparisons be-
tween great apes engapcd in semi-crect yuadrupedal proyies-
o with “trot™ and “diaconal wguence, dizaovid coupleta™
g on non-fubsicat=d substrates.  Althousth Felix Las not
bectt olnorod to kel walk hke an African aps oc 10 place
s hamds an kawzdke wallins, poviares duniny “croteh saliing™
a8 do chimpanzecs and paeillas, e fregiwently tests s iindy
oa the midiic smpmenty of the finpers and the:cby supports
on them the woivht of his horclunbs and porhaps also u postion
of his hod and upper 1080 wrich,

Gevanwe 2 b dly advanced arhoreal climbes and arm swingey
hic a0 oranc:utan is able to place Bis haods in knuckle walking
posiures surests that the wikctlors of the African apes gl
hase toany sinnlarly, or 0 @ preater extent, peedisposed 1o
ko Lic v oalking by ther o spocial elusreal heritape.

Man, oo, ohen oty by Dosad favecrs i Leultative bbbl
walb st postoses, 6 nury be wilnessed tn ceit . puldi spoeabhers
amd foethalt Bacewen,  AMthough the thaends is usisaslty wsid
promin atty o B suppeering g st duions hunen Loucd s
walkinee poaes, thae ooy that i ks o prediposdies fue
sty et of neensat dicst 112V may b al keast s pro-
Sonabin s s g vodidionary mbeoowe s a6 the fncultative Lokl
v ¢ L oean astan

It may thus be argued that mam passed theough [ hse of
arborcal <linbing and suspensory prrawing somer ~ i i, e
advanced than the antibrachiativrists and guebeo. oty
have adeniticyt into their models® ®, Aooth.oo optionad moded
would evulve man, orangutans, or both frivn knuchis 1 olhing
sacesiors.  Such a theuretical possibillly caumot be cond g
on the basds of availuble cvidenve but we do nat chues e te
subscribe to it,

We thaak William Davis and Lebaad LaFeame ofthe ¢ 1o apy
Zoological Park Fur their assistanc® with videor:wa s and
photography. This work was supporicd by the N Luonal
Science t'oundativn nad by o PUIS rescarch career deseis, vier
award from the Nations! Institutes of Viealth,
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Interpretation of Persistence and
Effects of Polychlorinated Biphenyls
in Birds
Peakall and Lincer' suggest thal polychlorinuied biheayly
PCBe) found in nuture are derived only from highty chlvria e
commercial mixturcs such as “Aroctor 1780 [esndizs of
Jower chilorinated intuces have not been repc stedd 1t spite
of their predominant andustrial use.  Thes may be due cith g
to utilication in cnclosed systems of te niore tapid inctatatom
or excretion.  To dernonstiate which resadae s reviany al o
PCD Reding, pigeoms (Colmbin hhad and joowne o g
(Cotndx comirsiiy junorica) have been fod A Lot inrdiae s,
Tuenty-four separately caped feral ruco o re U gul
Khitum for 28 duy s with wheat dressed wath S0 ppv . ocddor
1242°. Six conteol pyrons were fod wheat At (he ved oo the
fecding period sin tedt birdy were kidle!) by corvical Jo' - hon
andd the remaider icturncd to » diet of i oroan o ko,
hefore boins Kilfed i batches of six at 2¢ S6 amd 1oy davs
Eighicen 4 week old femabe Jupaacse ool wers cazad an
batvies of sis. One baich was fod od liluim Tor 20 10vs widh
Arovhor 1242 dtessed foodd ar 2%0 ppm, coother o wah
"Arovhs 1234 drcssed Lonnd at 250 pp o and the 1o o
batch ke as controls Al tweds were Kiflad 239 b b
dravad ol dressed Joed, Hins regammen allows caropatian
with other quail foeding expoiuncnis?,  Intowdianh oinr
Ceath, broo smawcde, liver, bran and carent T hat s o ploswae
amoral fion pietws Simidar samples were o d Troe
@l with the subsitntion of heart for breast moslde A
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A% .a Tola FCE Recsidet (pP ), und m Ousd Ty

~k~'¢ng A:otbl‘!‘l‘and “Areaton vsr- Zwﬁp—t Tor zoo..n
Vimue "Arockw 124 Aoy 1254
ther 1184 2.6° X1+79
Hcart 32407 Tost}
Brain 18412 7.7¢2)
Owmemtal 1M WL N

* Al fguresnic meanof sin s £ 50,

pertion of tver was taken for preparation of microsonses?
and dcicrmmination of cytochiome P,,¢' and nicrosomal
prowin®, The remuining liver and the other lissues were
-.lwdlh'lhcmuhoddl'a)kwdd‘ before pas-bguid
donwtopraphic anal)sis using & }-fool ‘Apiczre L° colamm®
o 290" C.

The comphex nature of “"Aroclor’ mixiurcs makes the expres-
sles of results difficult. Because gross chunpes have takea
place in cur experiment we have chosen the method of Rise-
Srough” from those published and compared the sum total of
poak heights wich a 1,3-Jdi(4-chlos ophenyl)-2, 2-dichloraethylene
(ODE) standard, which in turn was related to 3 known weight
of ‘Aroclos 1242°.  The meen results obtsinod from the
baiches of piprons are shown in Fig. 1 and fromm quadl in
Table |. Regular checks made on uacscia revenled no gross
aatictive of unchanged matevial.

T peccntation of changes in the gas-liquid chromato-

pattern of PCB omers is also difficult. Most workers
preferred to suppest thet the patterns which they have
obgplned resembie one of the conicrcinl mixwures, keading to
th eral conclusion that PCBs remain snaltered in the bio-
sphere.  Since we wished to determine whether birds are able

e metabolize PCBe we adopted the following method of ‘

presendation for gas-liquid chromatographic dats. A siogle
pesk occurring in all chromatograms from fed hirds wes
wiacted ard represented arbitrarily as 100 units.  The mean
of peak height for each relative retention time from each batch
of Neds was normalized to this peak. By this method an
average residuc “specirum™ can be presented in the form of a
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Fi. 2 Gas-liquid chromatographic “spectra™, normalired 1o a

cominon peak (stippied eolunn) of A:od« 1242° Aandard and

axan pigeon lver residues following feeding at 300 p.p.m. in
diet for 28 duys.

line diagram. Fig. 2 shows linc diagrams from the livers of
pigeons fed *Aroclor 1242°, and Fig. 3 those fioin quail fed
‘Aroclor 1254°. Other tissues gave similar resulis,

Total PCB residucs immediately after wuhdrawdl of treated
food show a similar disiribution between lissues 10 those
Ia pipcons fd 1, 1-3i4-chlosophenyl)- 2.2, 2-(richlorocthane
(DOT)®. AHowing for the higher feeding level in the DDT
study initial PCB icsidues are five to ten times higlwr.  la the
nwscke and fat there is 8 sicudy logarithane decay with hall-
fives, by invpection, of 30 days and 123 days respectively . Aler
an iitial Luge drop in kaeds the Kver icadnes aho hellow a
kurithmic decay with a hatf-lite of 140 days. 1 hesw liyures
compure® with a statistically compuied Jalf-hfe of 8 dass
for DT o al payeon lissocs (UIR eIty in imerpeciiog OB
analytical rosults prechndes statistical analysis).  PCB rosiducs
in the brain reach 8 maximum and 1hen decay doparittos ik aMy
with a halflike of S0 days.  The high liser rsntue kol
innmwditely after withdiaval of foud nay he attribulable 10
the rate al whinh liver seceives frevhly absorined W and the
initisl how brain level nuy reflect the operstion of the blocd.
biain berricr®,

Total re-iduer in quad fed "Arclor 1242 (3Bl 1) are
higher than thene in pipeons ia spite of a shoricr foeedms persod
a1 ball the kvet.  Food comuamption per it weighs of quaid,
however, K tno to Huve-dofd Luger then that of puscons
Reondues of *Aroclor 1354° ane pemctally  twwe thowe of
*Aroclor 1242°, supacting that dus nunture is more dalicult
1o metibolise oF cunae,

The stadand 1242 mixture pives o pattern domingted by s
few mnomws. of 1ow retention e on oar gas-bagued hremalo.
graph,  There is o comssterabbhe chuesee in pipcon lna resislue
p.-!h tns (Ui 2) wath :\.-l-. M fon rchatine retuntion Baees

RV S L Maow oo @@h ' 14 d o

ISP QESSTUUNRRY PIFTIY P

pDSW 032711

STLCOPCB4016673



»
Sovmngdiatety BT wiltntaw A
of dres gd thet
[ 11) .
i
i I ,
w4 )
il {
o LI
Retuting revention te
3 Cm phic “spectra™. normalized to
:‘ ( lppkd ) of * Aml‘:w 1254° ll.::vlard
and meun llh\ foltowing feeding a1 230 p.p.a. for

treated food and virtually absent by the end of the experiment.
These peaks seem 10 be readily removed from the body revealing
eother minor or less clectron capturing constituents with o
tonger biclogical hall-tife. We cannot yet be certain that all
these peaks ane chlorinated biphenyls present in the original
minture; some may be metabolites. Paaks with a highcr reten-
tion time are relatively cnhanced over the experimental period.
The patterns obained after feeding quail *Arotdor 1242° have
the same generatl feutures but ‘Arocior 1254° feeding produces
Jess aberration from the stundard.

The conclusion that the less chiorinated isomers are more
readily metabolired is ulso supported by two aualyses on o
high resolution capillary column. A standard *Aroclor 1242
exhibited forty-four peaks and a comsiderabke proportion
could be assgned structurss'®.  Aa cxteact of fat fiom a
pigeon killcd imnadiatetv after withdrawal of dreved ford
exhibited twenty-nine puaks. Most of the fifkeen puuks of
lowest retention time (mninly dichloro and trichloro iwounrs)
were abaent froun the extract,  Puaks of kwnger retention time
{mainly fetrachiore or higher chlorinnied somun) were
present in the pigeon amd many were relutively enhanoed.
These tetuhis cgree with previous work invohving quaill'' pd
rats'?

The hepilic miciownal systeins responsible for ntabolizing
forcign compuands tee sensitine 1o induction by chlorinated
hydrocarboms. The sipnticance of induction is aot et
wnderstood but it cun be used ng an indicator of the hiologwal
activity of a compound.  Tucreases in microsomal protein and
cytuchroune Puyq are centrul to mxrocomal lsduction amd we
have measured those to indicate the interference by PCB
residacs in the noemal physiology of the birds (Tabtes 2 und 1).

Pigeon liver werchis remain clevated for ot least two nionths
foflowing withdriawal althaough hepatic microsomal  protein
retuimy to norntal.  In conteast, Gtiwhrome Py, 1ovels are
Rl al thics ey the eontrof kvel 6 monthn aficr cetvuening
to pornat it whea PCR ks are approvimiacly 2 ppm.
and compoasadomaandy of ghoer chlosnatal iconers, sinsesting
ot evteenndy low deveb (<l p ) of these iscmee e
srntinant clovaton of ancrosomnal cnzymes.  Quail fd cither

CArocdor 12327 or 121887 show simular incecaws which are fae
Larser thun thee e obtuncd (rom siimlas experiments invabang
DO and DI, CAcodtor 1237 produces comsiderat 1y owere

NATUIIE VO1 238 MANRCIH ) 1p7]
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Toblo B Mean [ Wraghie, RMectiniar W Iy Lot € Lo Liame

Pyse Lowels oned Rusdgv bovils dor Pajeuns Ind A - 3282 ot
bb.nw fre T8 Lays and Kiltod at 8 29, U6 andt 188 1) ., alvr 1he
Withdiawal of Uroceecd Fooct
Mran ver  Micresomat! C)tindiro- 100l hiner
Daylmh woight promin Poannut g ' wdues

O mapg ' bwr s S
Contrel  6€97+0.32° 13.704107 230:+028 o
[ ] 10.75,0% 19)051.00 15472470 (' 1 8
b | ST LOAL 173181 1100, &0 XD
% 973109 147472 Tege0M) V100
1.8 «Wtods 1181410 &M):D M 189

® Al Agames sre mean of six birds toe.

Yl 3 Moan L ivie Woighis, Miarosoinal Mistun Lovels (. 1 liome
P oo Lovels 208 Rusuiug Lovels tor Ousk 106 Aorior 1237 . .1 Asocho.
\m " m ’ll!i for 20 Days beture Uuu.

Mean ther Migrovomul Cythrome T 0 2 Locr
Comyound weiht prutein vn NN ey
fed (3] mgg "Jher ! liver rom
Comrol 3UY+0.22° 23059227 S0+ 060 o
Arocior 1242 4521037 1622020 (62283 1IUe6
‘Arovtor 1234° 5002 0.2 42072142 422431 ‘51279

* Al Agures are moan of ux birdy 1 oe.

induction than '124Y, supporting the suggestion «hove that
the maore bighly chlorinated biphenyls are the mint potent
inducers.

In spite of analytical and Intcrpretive difficultiss we can
concludo that pijcons and quail metabolize po.y . hlorindted
biphenyls st 8 rate generally deperdent on the armount of
chloring in the molecuts. Funther work in our tiboratory
sugpests that some lower chlorinated 1omers are ietabolized
extromedy rapidly. This could accuunt for the gimusi univena!
finding of residues of *Aroctor 12347 in spite of the major
production of *1242°. But bicdomical activity depands un the
highly chiorinated somers, which nay meed 1o be tihen into
®eount.

We thank Monsunto Cliemcals Ltd for “Arocion mistures
and high resvlution gas-liquid chromatography
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