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T AW weaiiitne (LT ST L STV RV Y )
u-md' With: homicheltnfum  for 11
"weoks were perm noolly poisoncd, wo
amputated the regenerating leg and :le
fowed ft to segfow without further
administration of p drug. Regeneration
was identical to that bn controls, indie
cuting thot the cffget of Homicholinlum
"Wk revertible. To demonsirato that the
Initial o di€ not stimul

8 tion we
‘the ';ow(h ratos |10 wooks after tio
first amputation gnd similacly afiez
reamputation. Tae fiewt and ool
rutes of regencratjon were klen in
eneh of wo saluthundors studicd. We
then considered Jhat treatment with
hemicholinium might inhibit grow:h be-
cause 25 pereent jof the body weight
was Jost dJuring ftreatment. For that
Mudy. (he hind limb of an untreated

wus tated, but no
00d was given 10 the animal Guring tie
10-wick n;encu{n portod. anno

& woight Joss of SO percoat, the rato of
lim growth was npt difforent from that
in peevious control

Tho diminished growth rate in
treaked salamanderf eorrelated well with
the aieroscopie findings, Swlamanders
tronted for $ weeks whin hemicholinium
showed only about 30 mitotic fiures
fn the mcdian nhitlnl section of the
regeacrate, Howeyer, more than 400
were scen in sinilgr sections from con-
trols. Colchicine {2 mg/kg) was in-
Jected into bolh groups 12 hours before
the salamarders }wcre kijled so that

r

SV UL QUYL SIUWEYIR, 1 IO AN
ment in which tricthyicholine (400 mg/
kg) was administered, tho rate of v
generation wons nearly 72 percant of
control, Jesplto tho fact that this drug
paralyzed the anlmal more offcetively
than hemicholinium  did.
1oxin, which also produces paralysis,
has been reportes, (6) ot 10 deiay re-
gencration of the salamander Jimb, Fur-
thermore scveral-changes were observed
which eanno: relate o the paralyth
effect of drug trentmes f

Of troanment Wi
taste buds of th: s 3
regeessive and  cegencralive  enanges,
Afier 19 woeeks of tr-atment the taste
buds disappeared, but ticy reiurned
when treatment was discontinued. Chile
dren with dysautonomia rot oaly show
a parasympathetic insufficicncy with o
growth disturbance but also a lack of
{ii gual taste buus (7).

Thelé is much evidenoe supporting
the hypothesis that acctylcholine Is 8
ncurotrophke factor (3), but there are
alsa compclling rcasons against its
ready acceptance. Singer (8) reports
that microinfusion of airopine into-the
regenorite halts Jinb oowth, Gn tw
other haad, Infusion of acctylcholine
into & dencrvated limb Jo¢¥ nej, restore
its regenerative capaciiy. However, an
infusion cannot Juplicua.c ncural activ-

ity. A moro cogent rcason for excluding .

acctylcholins as tho growth mediator
is that the conceniration of the sub-
slance in sensory nerves is ncgligible

miotie figures would Inte and
ocpuld bo counicd.! Evidently hem!:ao-
llmum did not indibit rogencration by
means of an effect fike that of colchi-
cine, for fur lcwefimllolic figurcs were
soon anong trealcd specinwens than
among controls. Fyurthermore, the fact
that the mesenchymal cells were not ene
larged arpucs against the possibility that
hemichotinium dlogks celt division at an
carlier stuge. The [drug also prevented
tho massive dedificrentiation of muscle
tissue normally s¢es Im sections just
proximal to the amputation site. In un-

pared to that in moior nerves. Yet
the sensory ncrve Is fer more capadle
of influencing regencration theaa Is the

" motor, component. On the other hand,

regencrating tlssue corialos concentra-
tiops of acetylcholine waicl are groater

Botulinum -

B DV Ut weaniuag HHIGT ISAuI R e
ward normal duting the pvlod of early
dificrentiation, '

As yot we have no wiuy of decldm.
whether treatawnt with hemicholinium
roturds growth primnagily by blocking
synthesis of acotylcholine or by funes
tioning lke curarc (9). Wo havg ate
templed (0 tulo oul (he lutler eﬂecl by
* simulL l
(10:1 molar nho) and hcmlchuhmum
However, the combination proved toxie.
ircct inltibitic.i of milosis hy hemis
im Sas aol been cxclud:d, dut
-w of tive ahility of drug treatment
to mmmic In the sulamander some
fuatures of dysautonomia, 2 diseuse
characterized by 2 cholinergic dofect,
henvicholiniu.n appeurs lo act as & cho-
linolytic ageat.

i

F. Hu
A, Smith
Qepartients of Phermacology and
Anesthesiology, New York Medica
College, New York 10029
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Poiycklorinated Tizkhenyl: Literaction wl.h

Duck Hepatitis Virus

Abstruct, Ten-day-old mallard ducklings fed & polychlorinated biphenyl ot

treatod 1
nuclel Increased 1= number and ene
largod wit dcdifferentation of the
norve invadiag more proximal parts,

but treated animals showed virtually no

™ve ch:

Grpss and

exunvinnlions show
fuoty of these rege

cd that the vascu-
nerating stumpe was

also strikingly dinjinished.

Since the salan
witog in n partiatly
wiae by reutment
- 4 possible that
. w1d tccount for

| SH]

janders wore maln-
paralyzed or parotic
with bemichollnium,
Kisuse of the stump
the observed inhibi-

{ of 25, 50, and 100 paris per million for 10 days suflcred no

PP clinical & Fiv:

days later these bieds were challenged with

duck hepatitls virus, and they suflered significanty higher mortality than birds
which were not exposed to the polychlorinated biphenyl,

(PCB)

Polychlorinated bt “ﬂ\ct‘}'l!
slong with DDE [i ich:

(p-chloropher. Y)eriinac] wic reporicd
10 be the most abundazt of the chio-
rinated hydrocarbon pollutants in the
slobal ccosys.cm (7). Desoite the fact
that PCB's have becn .. vide usd
since 1930 (2), they .cramined eco-

& Swedish chemist repocied their pres
ence i tho tissues of pike and other
wildlife (3). Since then, their presence
has deen reported In additional wild-
life of Europe and North America (7,
). These compounds are infercsting
because they are an important source
of interfs in | detees

loglcally Inconspicuous until 1966 whea
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tion of DDT and its metabolites (5) and
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eathucethey are a poten(inl hazard in
© The cavironment; on & weight basls 2CB
preparations have heen shown 10 have
an ‘estratiol-Jegrading pdtential ahout
five times thit of p.p"-DDE or techni-
ool grade DOT (1,1,1-tri¢hioro-2,2-bis-
{~lorophenyl) ethanc] (/).
As part of an investigytion of porsi-
blo Interactions between orpanochloring
1,

Toble 1. Pinal mean body und liver weights
o% malare, ducktings afier belng fed IPCIs
(Aroctor 1234, Mousantg, Si. Louis) for 10
Jays, Number in parcnthess e 2 & aumber
of Birds weed. Viwe liver :nd body weighu
wre wijusied by covariance for & cemmon
sarting mean; Uw liver weipht was dewrmined
us percentage of hody weight. The final con-
wol did not receive dither IPCH or DIV,

. ™ c Iy ! i(vchr‘
reatment . weight ' welyl
o) "4 ()

poll and Infueti d this
stdy  was  inltinied  to determine
whether any interaction, antagonistic or
synergistic, occurs with PCD and duck
twputitie virus  (DHV) | in availard

PCH+DIIY 100 806 (33)  0.046 ()
PCH + DUV 80 I6RR (2%) 037 (%)
PCH 4+ DUV 25 I8 05) 029 (5)
DHY controf 0 036 (4}
Control ] 034 (5

(Amar platyrhynchos).

Four scparate diots, thfce with PCB
and on¢ without, of a standard duck
startor ration were fed |Io groups of
10-day-old mallard duckllpp. The three
PCB diets contained Aroglor 125~ (In
a corn oil premix) con:{. cale
Conled to b 25, 50, Ll e N
millor (ppm), These &Pu were fed
to fve groups o. 25 dycklings cach,
thees prineipal and two gontro! groups
(Tehe 1),

All birds were leg-banded with color-
coded, numbered bnndc,[wzi;hcd, and
fed their roipective dicts' for 10 days.
On day 11 each bird (was weighed
agoin, and every Afth bird from cach
trealment  group was killed. Tissues
were collcsied for residud analysis, his-
wlogy, and .iver wcighty. During the
30-day fecding trial, no birds died or
bocame clinically ill, although duck-
lings In the group given J00 ppm .'CB
wero noticcably hyperoxcitable alior
day 3 as were those in the SO-ppm
group 4 days after treatpent.

Body weights of birds reseiving PCE
in thelr dict wero rignificantly hcavier
at the end of the 10-day f.cding trial
than thoss fed the dicliwilhoul rcB
(Talte 1). Tha hcaviest body weishls
occurred in birds ed the highest con-
ccalputions of PCB, and the trend ap-
peared 10 be linear. in body
woighls among troatment mecans were
" highly significant (P 2030, d.f.=

4, 119) whoen tosted analysis of

covarlance. No statlstical comparisons

betwern individua]l tregimont means
were made. A similar analys.s of liver
weights (Jeiermined as » percentago of
final body weight) disclosed highly siy-
nificant  diffenences mmg treaiment
means (F = $.82, d.f.m 4, 18), Thesc
differences  appearcd to  bs  within
' groups treated with PC
between treaicd and unlreated groups

(Tabis i ). The smill saayplo sizcs (N =

$) notcssitutes caution iy intarpretation

of liver weight data. No in...;cet
of differcaces among body and lves
welghts ure offered at thiv time.

% DCCEMDER 1970

rathor than: -

Twelve days after (ke expesinient bee
gan, birds were placed in cr.ics and
transporicd approximatciy 5 miles to
isolation units whe o they wers main-
tained on PCB-free {::d and water
for 3 duys beloie b caailknged
with DHV. No birdy' cicd or became
clinically ill during the intesim period
between PCB feeding and virus chal-
lenge although two birds were lost from
the 100-ppn: g-oup due to accidents.

On day 15 of the experiment all but
the untreated controls (birds not re-
ceiving sither PCB or DHYV) wers in.
oculated intraperitoneally with 1.5

1.D;, (SO percent cfluctive lethal done
for ducks) of DHV per bird. ‘ine
first birds died ahout ‘47 houns after
inoculation, Mortulity wus  rccorded
hourly for the remainder of the RO-
hour caperimonts! period with onc ex-

“eeptio.; thems were no ohservations bee

tween hours 63 through 69, The oaswt
of mortality In all groups given PCB
plus DHY began at loust B 10 16 hours

" befor. that !n the control group ircaicd

1 tho virus only (Fig. 1), In addie
won, riartulity levels occurring among
PCB-phus=viius treniment groups i the
¢nd of a¢ eauperivaent were significuntly
sher ot the (01 level of probability
thua Jor ducklings receiving the virus
only (chi squarc= 1749, dl=1).
There was no significant difflcrenes in
mor.ality among ducklings receiving the
dificrent concentzations of PCR plus
vicws (ehiscnarg = 3,79, df. = 2). No
birds in tho wnireatod group dicd
(Table 2),

All birds that dicd during the experi-
ment had gross pathogaomonic liver
lesions, indieating typical duck hepa-
titis infoction (6). No other gross
lesions, with the exception of varying
amounts of edema within the peri-
cardium and thoracic cavity of some

i

Tsble 2. Mortatity amony. raallaed ducklings caused by DHV during an 80-hour sxperimeniel
petiod. No obeervations wers made between 31 (0 47 and 62 w0 70 hours. The final conurol

did not receive either PCB or DHYV.

rc Monality
Treaiment : v -
(ppm)  No. of ¢.uths Onset Cessatio
total sarmple Percentage (hours) (hoi 1+,
PCB + DHV 100 8/18 454 - k]
PCis + DV 0 120 65.0 S8 k]
PCL + DHV s /30 350 )1-47 3
DHV control ) 32 143 €2-70 n
Control 0/20 0.0
v
| b
(4
Y R
[ cemca
z ot o
1 - R
g
i o e /
-~ ;
201 -t d
— 4
Je—
[ [ ] 0

Time {hours)

Fig. 1. Mortality amorg raaliazd Jucklings exposcd to boih PCB and I .V, DHV
only, or ncisher azent. («) !GJ ppm PCB 4 DRV (b) 50 ppm PCB + CilV, o) 28
pm PCB 4 DHV; (¢) DHV control: and (e) untreated control. Doited portion of
ines prior’ to 47 hours and Detween 62 and 70 hours represent periods during which

no observations were made.
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birdx, were obscpved. Thero did not ap-
pear 10 be any relation beiween treat-
pwet and the proecace, O abscnce of
edema. Histologieal and rosiduc analy-

e have not been completed at this,

time,
The supgestions that PCB may render
a host more sus¢aptible 1o certain types
of infections agemts is the sipnificant
Anding in this study. None of tixc con-
centrations of PCR fed resulied in de-
(ecluble  chemigal i even
with the physicl stresses of weighing.
handling. confinement, and crowding
during transporthlion, transportation it-
s, or relocation in a dilerent environ-
meat. However, whea the stress of an
Infectlous apentiwas add od, those sube
ethad coseentrabions 0 i
fluence the resplilng momlny rates,
cavsing two- 10 (fourfold increases (14
percent among virus controls versus 35
to 65 percent among groups riceiving
PCB plus DHVY} end reduced incuba-
tion time (Fig. | and Tahle 2).
Similar increqses in mortality were
obtained  with |othor organochlorine
compounds in our laboratory (7). In
those studics 30¢duy-old mallard duck-
lings which had been fed sudlethal con-
centrations of pp-DDT or d.cldrin
exhibited threa-|to ninciold increases
in mortality over that of DHYV control.
(6 perect a.. oy virus cor rols verus
1% 10 $Y percent among roups receive
g diclirin plus DRV, and 1§ to -0
pereent ameng broups recciving pop'e
DDT plus DHV). It is unlixely that
in all these instdnees moriulicy in tae

tion

Liver L2ociprdsia

Q.o Mice: Cis

Abstract, Oxidatlve phosphorylation was studied in lsolated liver mitochondria

DIV control groups would be less thin
half that in any interaction group on
the basis of chance alenc.

This study itiustrac: ono of the po-
tontional cffev subisthal concenlra-
tions of che: sollutants which arc
often alluiled
1t also empi
that exi.t bot
effect” conce

el dilereac.
wihal™ and “no-
.. of vollutants. To
the hest of « owledge, othe: s t-
ivs i vivo <2 porably effcets f
organochlor..c puicLanis vn the sus-
ceplibility of a vertebric hest to a viral
agent have not been reported.
Mitron Famno
DaNieL O. TRAINER
Depactment of Yeterine:y
dniversity of

Madison 53706
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frer Manzanee-Doficient and
s and Uliras,

Guelols

Jrom manganeserdeficlent mice and in those fror a mutant sirain, pallid. In
mitochondria from manganese-deficicnt mice, ratios of adenosine triphosphate

formned 10 0xyge

tion mltm::apy of these mllochoudria revealed ultrastractural ab
of crisiae. No biochemical or structural

and reorl

Incl:ding el

consumed were normal, but oxygen uptake was reduced. Elec-

b Lt

rarcly documented.

Leen paid to the sole of minrunese in
wreyme funciion, its spccice biochemis
cul action In vivo has remained une
clear (5). A varizty of evidence, how-
cver, hoy implicated manguncse In mi-
tochondrial funciion, purticularly in
oxidative phosphocylation (5, 6). In
vaie lavoratory, isolated Liver n.ilochone
dria  from  mangancso-duficient  rate
showed abnormal oxidutive | huosphory-
Liion which apneated 10 by Gog o fe-
cd oxidative cupacity riiher than
10 s Of COniing 177, Ve ne e report
on P:0 ratiox {iaoles of & oenowne
1ziphosphate formad reladve to gram
atoms of oxygen consumcd) and rate of
oxygen uptake in \o.dcd lnver mite-
chonlria fron: muaganesc-dzficicnt and
o pakiv nviee, Lnd on e Sne MIuee
turo of liver tissuc as studicd with the
clectron microscope.

Female mice maintained in a colony
originally desived from a fuur-way
cross of inbred siraing CS7BL/IGS,
C3H/J, ARK/J, »nd DBA/2} (8)
were given a purified diet (9) containe
ing 1 part mangoncss per million (de-
ficient dict) Garing pregnancy. Their
progeny were muintained on the same
dicts and wero killed as adults for use
in those studivs. ilybrid mice of the
szme strain were fed & similar purified
dict except that it contained 45 parts of
manganese per miilion (conirol dict).
slid mice (pa/pe) and i.cir pone
paiid littermates (CS781/103-pa) were
maintuined on & stock diet (70).

For mitochondrizl preparatiors, four
hybriv deficient, four hybrid control,
fve palid, and five nonpallid mice
wera decapitated; their livers were put
into cold 0.25M sucrose, cut into smail
piwces, and washed threo times. Mito-
chondria were sepacaicd as previovsly
oocribes (447, Onygen upiuke was de-
termined by fhe™polarographic nssay of
oxygen after the method of Chan
Williams (12), with A-hydrosybutyrate
as the substrate In the seaction medivm
(Table 1). The oxygea elestrode

abno..aalities we)'r Jound in mitochondria from pallid mice.

. number {of animal specic. a
adeet of, dictary . :feienc; of
o Juring pregrancy is an i
cocongenstal atanie in the
e ataxid, characteiized by ir

¢ aad loss, of body righting re-
feres, results from abnormal develop-
awnt of the inngr ear, with defcctive
morhogenesis of the otoliths (7, 25 A
mutan: gene in mice, pallid (pa), also

e

caties pongenital atuxia resulling frow
impnircu develon.. it of ctolithis (3).
When .ae dic , regnant mutant mice
is supplemeated with l'.-;h araounts of
m'mgnheu: ths otoliths ard postural be-
havior ¢! the offvpriny cre rormal,
Thus, there s « ela.loaship botwesn
tho ge 3 pallid and L ANCSC MCiauo-
lism (2 <).

Although considerable attention has

MONS

was ding to Packer (73). We
calculated P:O ratics by determining
tho reduction in t!.e amount of added
adenosine dnphmphnx. per Ln l of o\y-
gen
v.as measured by nbsorbance al 210
nm (/4). The conceatration ¢! proicin -
in tha mitochondrial »u:p..nsion 1as Jge
l-.rmmcd oy facunas ot e biuset pewes

wn (15).

Mcdlan lobular heatic tissue was
excised from ten mangancse-deficient
hybrid, five control hybrid, and five
pallid aduit female mice for exzmina.
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