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fa Jetermine whether salamande:
[j;.ncu with hemicholinium  for d
\Weckgewere permancitly poisoncd,
ampuiated e regencrating leg and ul-
%..d it 1o regrow without further
Cwration of 4 Jdoug. Regeneration
. iientical o that in cqatrols, indi-
wag that the effect of hemicholinium
veversible, To demonstrate that tho
il amputation did not 1

tion of growth. However, in onc experi-
ment in which triethylcholine (400 mg/
kg) was administered, the rate of re-
gencration was nearly 72 percent of
controi, despils the fact that this drug
paralyzed the animal more effectively
than  hemicholini did. Botuli

A —

- Lt
than ‘normal but which then return 10-
rd normal during the ; il ui cadly
wulcrentiation,
As yet we have no wiy ol Juon'ine
whether troatment with humichuotiiiinn
relnrd: .mwlh primarily by blockin

yicholi

toxin, which also produces paralysis,
has been reported (6) not to delay re-
ion of the sal der limb. Fur.

"

sibsequent regeneration we

several were observed

e growth rates 10 weeks after the
first ampwiation and similarly after a
reanputation. The first and second
rates of regeneration were ideatical in
cach of two salamanders studied. We
then considered that treatment with
hemicholinium might inhibit growth be-
cause 25 percent of the body weight
was lost during treatment. For that
nudy. the hind limb of an d

which cannot relats to the paralyt

Y or by func-
tioning hke cunmv {(9). We huve -
lcmplcd to rule oul Uw batier eflect by

ing choline

(lO'l molar ratio) and homicholinium.

effect of drug treatment. After S mlu

, the bination proved toxic.
A direct mhlbidon of mitosis by hemi-

way d, but no
food was given to the mund during the
10-wesk regeneration period. Despite
a weight loss of 50 perceat, the rate of
limb growth was not diffsrent from. that
in previous controls,  °
The diminished growth rats in
treated uhmmdm eonnl.md well wllh
the mi

of with hemicholini the  cholini has not besn oxcluded, but
taste buds of the ulamlndcr :hownd in view of the ability of drug treatment

gressive and d to mimic in the salamander soms
After 19 weeks of treatment the m lutum of dysautonomis, o diseass
buds disappeared, but they rized by a cholinergic defect,
when wag di inued. Chil-  hemicholinil PP %0 act as a cho-
dnn with dysautonomia not only show linolytic agsnt.

hetic insufficiency with a F. Hut

uowth disturbancs but also a lack of A, Syt
lingual taste buds (7). Dep. s of Ph and

There is much evid porting  Anesthesiology, New York Medical
the h hesis that line is a

munuophk factor (3), but thers are
also compelling reasons agaiost its
ready accepiance. Singer (3) reports
that microinfusion of atropine into the

treated for 5 weeks with bemicholinium

showed only about 30 mitotc figures
in the median sagittal section of the
rugonerate. Mowever, more than 400
wero seen in similar sections from con-
trols, Colchicine (2 mg/kg) was in-
jected into both groups 12 hours before
the salamanders wore killed so that

mitotic figures would mcumulnh lnd !

could be
linium did not inhibit npmndon by
means of un effect like that of colchi-
aing, for far fewer mitotic figures were
seen amonyg  treated specimens than
among controls. Furthermore, the fact
that the mesenchymal cails were not en-
larged argues sgainat the pomibility that
hemicholinium blocks csll division et an
earliser stage. The drug alsp prevented
the massive dediffersntiation of muscle
tissus normally seso im sections just
proximal 10 the ulnmhn nih. In un-
wented

halts limb growth. On the
other hand, infusion of acetylcholine
into a densrvated limb does not restors
its regencrative capacity. However, an
infusion cannot duplicats neural activ-
ity. A more cogent reason for axcluding
acatyicholine ax the growth medistor
is that the concentration of the sub-
stance in sensory nerves is negligible
compared to that in motor nerves, Yet
the sensory necve is far more capsble
of influspcing regeneration than is the
motor eompomnt. On nn other hand,
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Duck Hepatitis Virus

Abstract. Ten-day-old

Hovd durkl
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_ Polychlorinated Biphenyl: Interaction with

Yo rhlnsd

nuclsi incroased in n\lmhu and oo

larged with dedifferentistion of the

nerve invading more proximal parts,
but treated animals showed virtually no
nerve changes. Gross and microscoplc
sxaminations lhomd that - the vascu-
larity of these regenarating nung wa
also strikingly diminished.

Sinos the salamanders were maine
tained in & partially paralyzed or pmﬂo
stato by with hemich
it is possible that disuse of the stump
could account for the obssrved inhibi-

11

pparent clinical intoxicati
duck hepasitis virxs, and
whick were not

Five days

fed a pol d biphenyl at

of 25, 50, and 100 parts per million for 10 days suffered no

later thess birds wers challenged with

they sufered .vl'nl)lc-my higher mortelity than birds

posed 0 the polychi

Polychiorinated biphenyls (PCB)
dﬂu wlth DDi {l 1-dmmmu-
(p are
to be the most abundant of the chio-
rinsted hydrocarbon pollitants in the
global ecosystem (Z). Despite the fact
that PCB’s have besa in wld- use
sincs 1930 (2), they i

& Swedish chemist repocted their pres-
ence in the tissuse of pike and oincr
wildlife (3). Since then, their presunce
bas been reported in additional wild-
life of Burope and North America (/.

logically inconspicuous until 1966 -m
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tion of DDT and its metabolites (5) und
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Tedane thes gre o petental sl in
C s VIOIIeIG ona weight basin T8
o have Iwen shown to . .6
Cadiviafegrinling potential about
Cave times that of p.p/-DDE or technie
el grade DOT (1,4,1-trichioro-2,2-bis-
{ p-chlnwphtny\)ctl\lm) ).

Table b Final wwin by amd liver weirhis
of malland ducklines afior boing fed 1N
(Aroclor 1234, Munsanto, St Lowis) for (0
dan Numbers in parenthoxes are the number
of birds wed. The liver and body weights
were adj coverisnce for & common
uarting menn; the liver weight was datermined
s porcontage of hody weight, The final cone
trol did not recive sither PCR ar DHV.

——

PO 50 percan b o0

fur ducks) of DIV per T g
a5t birds dicd about 47 howrs atier
inoculation, Mortality was recorded
hourly for the rcmainder of the H0-
hour exporimental period with one cx-
there wera no obxcrvations he-

A nt vestigation o( pom Body Liver
ble i s pu “‘ an in Treatment (5:) w:r.)m w(ti.)h
b s s,
m and infecth 1 this -

B+ DHV 100 3816 0.046 (5
sudy  was Initiated 10 determias e Touv 'l leis gg; 037 fs;
whether any interaction, antagonistic or PD%IV + DHY z; gg.; g:; 4332 g)

L " ‘sontrol X k )
synergistic, occurs with PCB and duck o W6 03403

hopatitis virus (DHY) in  mallard

(Anas platyrhynchos),

Four separate diets, three with PCB
and one without, of a standard duck
starter ration wore fed to groups of

Twelve days after the experiment be-
gan, blrdn were plueod i crates and

10-duy-old mallard ducklings. The throe
PCH Jists containod Aroclor 1254 (in
a corn oil premix) concentrations cal-
culated 1o be 25, 50, and 100 parts per
million (ppm). Theso dicts were fed
o live groups of 23 ducklings cach,
three principul and two control groups
(Table 1).

All birds were leg-banded with color-
coded, numbered bands, weighed, and
fed thoir respactive dists for 10 days.
On day 11 each bird was weighed
again, and every fifth bird from each
trentment group was killed, Tissues
wars collected for residue analysis, his~
tology, and liver weights. During the
10-day feeding trial, no birds died or
became clinically ill, although duck-
lings in the group given 100 ppm PCB
ware noticeably hyperexcitable after
day 3 as were those in the 50-ppm
group 4 days after treatmant.

Body weights of birds receiving PCB
in their dlet wers significantly heavier
at the end of the 10-day feeding trisl
than thoss fed the diet without PCB
(Table 1). The heaviest body weights
occurred In birds fed the highest con-
ceatrations of PCB, and the trend ap-
peared 0 be linear. Differences in body
weights among treatment means wers
highly significant (F=12010, d.f=
4, 119) when tested by analysis of
cov-muu. No mdldul comparisons
means

were made, A similar analysis of liver

weights (determined as & percentage of
finsl body weight) disclosed highly sig-
nificant differences among treatment
means (F = 5.82, d.{. =4, 18). These
diffsrences appeared to bs  within
groups treated with PCB rather than
betwesn treated and untreated groups
(Table 1), The smail sample sizes (N =

ly 5 miles to0
nohlion units where they were main-
tained on PCB-free feod and water
for 3 days befors being challenged
with DHV, No birds died or became
clinically ill during the interim period
between PCB feeding and virus chal-
lenge aithough two birds were lost from
the 100-ppm group due to accidents,

On day 15 of the experiment all but
the untreated controls (birds not re-
ceiving either PCB or DHV) were in-
oculated - intraperitoneally with 1.5

Tabls 2. Mortality among mallard ducklings caused

tween hours 63 through 69. The onwt
of mortality in all groups given PCB
plus DHV began at least 8 to 16 hours
before that in the control group treatcy
with the virus only (Fig. ). In idi-
tion, mortality levels occurring among
PCB-plus-virus treatment groups at the
end of the experiment were significantly
higher at the .01 level of probability
than for ducklings receiving the virus
only (chi square=749, d.f =1).
There was no significant diflererce ..
mortality among ducklings receiv.a
different concentrations of PCli jlus
virus (chi square = 3.79, d.l. = Z). No
birds in the unireated group divd
(Tablo 2).

All birds that died during the experi-
ment had gross pathugnomonic lwer
lesions, indicating typieal duck nc -
titis infection (6). No other 3rum
lesions, with the exception of varving
amounts of edema within the puri-
cardium and thoracic cavity of some

by DHV during an 80-hour experimental

period. No obsrvations were made betwesn 31 w 47 and 62 to 70 hours. The
e g PCB o DV, s, fiaal control
rc Mortality
Trestment -
(ppm) No- of desaths/ Onset Censation
tal sample | Porcentage (hours) (hours)
PCB +DHV . 100 8/18 “a 47 7
PCB + DHV 50 13/20 65.0 53 76
PCB 4+ DHV 5 1/20 50 3147 73
DHYV comtrol 3 143 62-70 n
Coatrol /20 0.0
L
€
w0
b
i
]
'
50 0 70 an
Time (hours}
Pig. 1. among mallard ducklings expossd to both' PCB and D!V, (v

5) necessitates caution in i
of liver weight data, No interpretation
of Jifferences among body and liver
waights are offered at this time.

18 DECRMBER 1970

only, or neither agent. (a) 100 ppm PCB 4+ DHYV; () 50 ppm PCB + DIV ¢

ppm PCB + DHV; (d) DHV

control; and (e¢) untreated control, Dotled poive

lines prior to 47 houra and betwesn 62 and 70 hours represent pericds uuring ...

no observations wers made.
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birds, wers obscrved. There did not ap-
pear to be any reiation between treat.
ment and tho prescnce or absence of
cdema. Histologicnl and residue analy-
sis have not been plated at this

DHY control groups would bo less than
half that in any intcraction group on
the basis of chance alone.
This study illustrates one of the po-
ional effects of sublethal

time.

The suggestions that PCB may render
a host mare susceptible to certain types
of infectious agents is the significant
tinding in this study. None of the con-
centrations of PCB fed resulted in de-
lectable chemical  intoxication even
with the physical stresses of weighing,
handling, confinement, and crowding
Jdeing Wans portation, transportation it~
sell, or reloeation in a different environ-
ment. However, when the stress of an
nfcclious agent was added, these sub-

tions of chemical pollutants which arc
often alluded to, but rarely documented.
It also emphasizea the soal differences
that exist between “sublethal” and “no-
effect” concentrations of pollutants. To
the best of our knowledge, other stud-
ics in vive of the possible effcects of
organochlorine pollutants on the sus.
ceptibility of a vertcbrate host to a viral
agent have not been reported.
Mitton Frisno
Danier. O. Tranan
Department of Veterinary Sclence,

luthal { d to ine
Nuenco the resulting momlity ratos,
causing two- to fourfold incresses (14
porcent among virus controla versus 33

Refervaoss and Notes
LR W . Rische, D.

to 65 porcent among groups
PCB plus DHV) and reduced hcubu-
tion time (Fig. 1 and Table 2).
Similat increases in mortality were
obtained with odnr organochlorine
ds in our | y (7). In
thoss studies 30-day-old mnlnrd duck-
lings which had been fed sublethal con-
centrations of p,p-DDT or dieldrin
hibited thres- to ninefold §
in mortality over that of DHV controls
(6 percent among virus controls versus
19 to 59 percent among groups recsiv-
ing dieldria plus DHV, and 19 w0 40
percent among groups receiving p.p’-
DDT plus DHV), It is uniikely that
in all thess instances mortality in the

Liver Mitochondria from Manganese-Deficient

B, Peskall,
Sén.‘llmun. M. N Kicvan, Naure 338,
"
I.C”'A, Pesning, ind. Eng. Chem. 23, 1100
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Palild Mice: Function and Ultrastructure

Abstract. Oxidative photphorylation was studied in isolated lver mitochondria
Imm mmut-dcﬂdm mice md in those from & mutant nrnln. pallld In

Rl

mice, ratios of ad:

been paid to the role of manganess in
enzyme function, its specific biochemi-
cal action in vivo has remuined un.
clear (5). A varioty of cvidence, how-
evu, hu mpl(catod mmgnnm in mi-

in
oxidative phoaphorylutlon (s, 6). In
our laboratory, isolated liver mitochoe.
drin from mengancscdeficient o
showed abnormal oxidative phpin - .
lation which sppeared to he duc 10 ru.
duced oxidative capacity rather thaa
to lack of coupling (7). Wa naw repost
on P:O nratios (moles of adenusine
triphosphate formed relative to gram
atoms of oxygen consumed) and rare of
oxygen uptake in isolated liver mito.
chondria from manguncse-deficient ;i
from pallid mico, and on the fine struc-
ture of liver tissue as studied with ine
clectron microscope.

Female mice maintaincd in a colony
origivally derived from a four-way
cross of inbred strains CS7BL/1GS,
C3H/J, ARK/J, and DBA/2 (8)
wers given a purified dist (9) coatain-
ing 1 part manganess per million (de-
ficient diet) during pregnancy. Their
progeny were maintained on the same
dists and were killed as adulta for use
in these studies. Hybrid mice of the
same strain were fed a similar purified
diet except that it contained 45 parts of
manganese per million (control diet).
Pallid mice (pa/pa) and their non-
pullid tittermates (CS7B1/10J-pa) were
maintained on a stock diet (10).

For mitochondrial preparations, four
hybrid deficisnt, four hybrid control,
five pailid, and five nonpallid mice
were decapitated; their livers were put
into cold 0.25M sucrose, cut into small
puea. and washed three limu. Mib-

were
described (11). Oxygen upuk- was d-
termined by the polarographic assay of
oxygen after tha method of Chance and
Williams (12), with ﬁ-hydmywtynu

formed 10 oxym couumd were mrmd. but mrncn uptake w.r nduad EI«.\

as the in the
(Table 1). The oxygen electrode

tron mlﬂwco" al these mi
and

of cristae. No biochemical or structural

lbnwmamlu wn found in mitochondria from paliid mice.

In a aumber of animal species

causes con.emm ataxia resulting from

was ing to Packer (/3). We
calculsted P:O ratios by determining
the reduction in the amount of added
adenosine diphosphate per unit of o\\-

gen P
was measured by absorbance at 260

was de-

striking effect of dietary defici of of otoliths (3).

during progn 18 ap ir-  When the dist of pregoant mutant mice nm (I4). Thc eune-mr-uon of protin
reversible congenital ataxia in th- of- is supp d with high of . in the mi
spring. The ataxis, i im- the otoliths and postural be- termined by means of the biurat reac-

balance and loss of body righting re-
flexes, results from abnormal develop-
ment of the inner ear, with defective
morphogenssis of the otoliths (/, 2). A
mutant gens in mice, pallid (pa), also

3348

havior of the offspring are normal.
Thus, there is a relationship betwesa
the gene pailid and manganess metabo-
lism (2, 4).

Although coasidsrable atteation has

MONS

tion (15).

Median lobular hepatic tissuc was
excised from ten manganese-deficient
hybrid, five control hybrid, and five
pallid adult female mice for examinae
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