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Table 1

Warm climates

Cerrns unicolor
€. durauceli, eldi, equinus

¢old climates

o8 cmmﬁrfmar‘n
. elaphnix i
C. nijppon dybowski

ﬁﬁ;:ﬁzna c. n. r!ybowuki
A, poreinus C. n, nippon

(2) Related deer of similar body size st ]’f.“'r\'
gimilar antler sizo in similar climates.  The large West
Siberian moose carry much smaller awid less palmate
antlers than their East Siberian and American counter-
parts. Manchurian mMooese earry amnall pnl:E\lnRs r!ntlz;m.
and vet live in close proximity to the Bast Siberian
moosoe which carries hugo, palned antlers. The Man-
churian moose is somewhat smaller than other races,
but the weights of American and West Siberinn moose
coineide closely*. .

{3) Cervids from warmn epochs should have larger
antlers than deer from cold epuchs. The fossil record
does not confirm this. It docs show that lavge antlers
ag well as largs bovid and rhinoceros horns and gigantie

_ tusks among proboscidians are a Pleistocene phenomenon,
The evolution of large horns and tusks is nahnoat explosive
in the Villafranchian and contintes to be so during the
ice ages. The cervids with the largest antlers (Mega-
Ioceros, Alces, Cervalces, Rangifer, Orthogonoceros, Eucla-
doceros, Euctenoceros, Cervus elaphus, Parameguceros) are
all of Pleistocene age and nothing which compares with
them is found in the warmer Pliocene and Miocene
epochs. The same is true for bovid horns, girnffe horns,
rhinoceros horns end elophent and mastodon tusks, the sole
exception being the pacnungulnte drainoitherium from the
Oligocene. The largest horns or tusks are enrried by
Reecent and Pleistocone speeies.  Morcover, species with
giant horns, antlers or tusks aro usually, hut not always,
confined to the periglacial arcas, such cxceptions bci.ug
Syncerus, the African buffaloes, or Bubalua, the water
buffalo. The relationship between cold climate and
large horn-like structures is not causal; athieory explaining
the rapid evolution of giant horn.like orgaus during the
Pleistocens is being prepored for publication. )

It is thus evident that antlers have had n parnilel
evolutionary history to other horn-like organs, even thoan
for which no thermoregulatory functions are likely to be
ad‘.'m'mcd; that is, rhinoceros horns and vlophnn‘t'. fieaka,
This is not surprising, for behaviour studies on ungulates
indicate that horns, antlers and tusks are used similarly
and aro anslogous organs®.

Stonehouse makes a. reference to caribou (Rangifer)
when implying that the antlercd females of o high Arctie
deer nced growing antlera {o lnse excessive hent during
the spring “feeding flush”, because thoy are insulated hy-
thick fur and fat. This suggestion is ludicrons. Female
caribou in May and June have just cinerged from winter
they are carrying calvos or are lnctating, they nro t-hir:
and almost devoid of fut while their hair is shc:(ldiug and
they are losing their insnlation. To nnyone frmiliar
with northern Canada it must e evident that the ability
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Cholera ‘*Model”’

Arrer the discovery of the Vibrio cholerae by Koch in
1R83, many investigators nttempied to develop animnl
models in a wide variety of species!. Results were erratic
andd it was not until 1953 that Do and Chatterje? developed
tho ileal loop in adult rabbits as a madel which gave
consistent reanlta. Shortly afterwards, Dutta and Habhbu?
developed the Ysuckling bunny® model which also gnve
consistent results, Sinee then, there two models have
bheen widely used Lo study the effeets of vibrios and their
products on fluid accmalation into the get lumen.
Reeently, Carpenter s his eollengues' developed an
snimal morel using dogs with chronie Thiry-Vella loops
in the jejuniom and ilewmn. We repart, uaw that the vt
cnn also be used ns nochelera maodel.

Fho {luid aceumulation factor {(FAK) in ibrio cholerae
cultnre filtrntes rapidly lores ita effectiveness even i
the filtentes are stored at 4° €. Van Heyningen has
atggested  (porsonal communiention) that  stabilization
might be nchieved Dby the addition of glycerine to
tho filtrate in a ratio of 2 : I. Twelve honr culturo fil-
trntes of Fibrie cholerac Tnnba BGBHB grown in 2 per cont
peptons and 1 per cent NaCl were eentrifuged, pooled
andl sterilized on ‘Millipore® filters. "I'his erudo filtrate
wns concentrated 100-fold by ulirafiltration through
dinlysing tubes.  Glyeerine was added to this coneen-
trated product in o 2:1 ratio, This preparation has
Licen stored in the refrigerntor nt 4° ¢ for 4 months
without measurablo loss of FAI poteney. On the day

pf an ox!:r_‘riumnb one volumo of the concentrated, glyecer-
mnt-l«‘r.l filtrate was dilated 100.old .with a gol horate
buffer (pH 7-6} hefore injection into tlto rat or rabbit lnop.
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i The initial resnlta of raf loop experitents were erentic
- until it was notrd that botl suceus enterieus ane faeces
" would nullify FAF activity. Finally, the following pro-
cedure was devoloped. Forty dny old rata werns given:
water and Nabisco biseuits for 72 h. During the noext
72 h they wero givon freely 8.5 per cent solution of glucose
in water. Lopntotomy was then performed under cther
anacsthesin and the e of tho amadl indestine was
washed thoroughly with 20 ml. of normal saline, Two
loops measuring approximately 10 em were then pre.
pared, sterting about 2 em above the oecum, with o
1-2 em interloop between the study loops. The dilnted
glyeerinated filbrato or the diluent was then injected into
one end of the loop in a volume of 0-5 ml. and the injoeted
site waa lignturod. The intesting was replaced in the peri.
toneal cavity, the wound was closed with sulures and
the animal was allowed to reeover fromn the annesthetie.
Water was supplied freely during the postoperative
period. After 8 h the animal wnz killedd by exeessive
ether anacsthesin,  Tho peritonenl eavity war opened,
the loops were oxamined, and (he Huid neemmuelaled
in the loope and tho loop lengths were measured. Table |
shows that of ninety-six loops in forty-cight rats ouly one
loop recorded a falso positive and there were no false
negatives. An average of 3 nd. of fluid reenmmulated in
an average loop 12-8 em long which hnd received the
equivalent of 0-05 ml. of the original unconcentrated
Rltrate.

Tablo 1. RAT ILEAL LOOP MODEL FO)L THR DETECTION OF FAF 1N CHOLERA
CULTURE FILTRATE

Bufler* Chojera euttare Alrade
Average Average Avernge Average

Eat No. loap length  flubd veline tenp length Ankt vednme
om) fmk) trm) ml.}
1- B A 0 18 a4
9-10 10-0 [t ] 115 P
17-24 10-4 [ 137 31
25-32 96 [t] 140 30
33-40 10-5 L 11-0 2-R
41-4R 10-5 4] 142 10
Average of 4R 101 n . 12-9 an

¢ The quantlty wsed was &4 .
t ‘The quantities uaed woen 0-05 il ol eaftaee Alleabe dided b 0:-5 il wiih
tiffer (ree trxt).

Table 2, FAF ININNITION EY RAT INTESTINAL WASH FLUID (WEATED AND
UNHFATED)
Chaolern Filtrate Filtrate panel
Rabbli No, cultere filtente and HIW heated* RIW Control
1 1-87¢ 0 0 0
2 1-00 0-20 014 n-1
3 0-08 L1} n 1]
4 0-h4 1] 0 ]

* Bubjected to 56° C for 30 min.
Fluld accumulated In ik, divided by Heal loop length?.
holern culture Bltrata (0:02 ml.) wns In 2 ml, of buffer in ab ensen, exeept
the control which uscd 2 mml. of bufler.

Table 3. FAF IKHIBITION RY CEXTRIFUGED AXD ‘MILLIPONE" STERILIZEN RAT
INTERTINAL "WASH FLUID

Flitrate anl

Rabbit No. Filtrnte Filfrate  RIWMAt frozen Control
and RIMVME L and thawed
1 0-00+ ] 0 n
2 1-3 1] ] ]
3 i-0 i ] [
4 1-08 ) " )

Fiitrate (0-02 ml) was naed in 2 ml. of buffee in all eases, nxespt the control
which teed 2 ml. of bufTer.
- Cnm]lmm Tabie 2,
* 1 Rat Intestinnl wash prased {hreugh s *MBlpore’ Alter, gruge 220wy,

It was also established that rat facces or saline washings
of the smnall bowel of the rat (RIW) wonld render fil-
tratoa containing FARF inactive. Studies were mando in
rabhbit ileal loops wsing the technique of Buirrowa and
Musteikis® except that the loops were eolleeted after 8
instond of 18 h. A sample (I ml) of a suitable dilution
of the conventional glycerimnted filtrate in hulfer was
mixed with 1 ml. of buffer, or 1 ml. of unhented RIVY,
or 1 ml. of RIW which had been heated for 30 min at
566° C. Table 2 shows that hath hemted sued ymheaterd
RIW aro offective in nullifying FAF activity., Tnble 3

shows that inhibitory aetivity is retained by RIW after
‘Millipore® filtration, freczing and thawing.

[ 815

We havo shown thnt a rat, alter suitablo pra-trentment,
cnn be used as o model for the study of FAF in cholorn.
culture filteates. We are now investigating the nature of
the inhibitory materinl in the intesting of the mt.
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Structure of the Reaggregated Protein
Shells of Two Spherical Viruses

AFTER the reconstitution of (he rod shaped tabaceo
musaie viens (IMV) from its protein sd RNA compo-
nents!. sovern] ppherienl virmses have now been recon-
stituted®*". Tn the casn of TMY, the protein component.
#lone ean, in ruitable econditions, be repolymerized
intn a forn in which the arrangement of subunits }

closely rimilnr to that in the original virus®?, 4

the reaggregation of the protein of certain spierien}
viruses hito shells similar in gize to tho origingl vimes
purticles has been reparted'™ ", they hnve not heen shown
to hnve the anme srrangement. of subunite,  Notureally
veenrring cmply prolein shella (“top eomponent'} devoil
of RNA are found associated with virus porticles in
many different svstems, and artificial top components
et bn made in koma eases, for exnmple from turnip
yellow ynoapic virns'!, by removal of RNA from the
virns particles. Both natural and artificial top compo-
nenta of turnip yellow mosaic viens are sizuctally very
gimilar to the intact virus particles' . In this commun-
icntion we show that tho structures of shelis formed by
the penggregation of the protein subunila of tawo spherienl
viruses are idontienl or very similar to those of the
original RNA-contnining virus particles.

For both viruses considered here, the protein subunits:
lie in quasi-cguivalent  environments, in one of the
icosnhedral surfnee Inttices derived by Caspar and King'™
in their theory for thoe formation of spherienl shells
fram lavge numbera of identienl subnnita, On the hasis
ol thig theory Caspar and Kiup sugpested that tho for-
mation of such n shell would he possiblo without. the need
for another direcling  component, just aa for simple
stractures bnilt of exnoetly equivalent subunita, provided
that. this apgregnte represents a state of minimom energy
for the subunits nlone. This seems to be so in the work
prezented here,

Lavw molecular weight protein isolated from the smanll
iromelric plant virnees, eowpea chiorotic mottle (CCMVY)
mnd bhrome mnunic (BMV), reaggregntes in certain condi-
tiong (o Jorm spherieal shells similar in size to the respee-

tive original vima partieles', and ealled “pseudo-top

campethient’. While the surfnen charges of BMV and
its top component. are abont the same, there is a marked
difference botween thore of CCMY ond its top component.
SBach o diferenes coulid e accounted for by n slight
chinnge in the pneking of the subonits in the two shells
nr by the exposare of different groups by the ahsence
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