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Welcome to another year of reading amd I hope researching, as you will
have seen by past editions the palm element is reviving, and this is

great,
This issue includes pictures €aiztesy of Ken Adcocky

Also, from a reliable source several new species of cycas from the top
end will soon be described by Ken Hill of the Sydney Herbarium, Names
in review, Cycas Arnhemica, Cycas Orientis, Cycas Maconochii, Cycas

Maconochii Spp, Lanatus reported by Lou Randall,

The following article by Ken Adcock was lost in the mail but turned again,
As it is not generally my policy to publish specific locations I will do so
this time hoping conservation, commonsense is used by readers, 1, Gigantea
I do not know, perhaps a reader can enlighten me, As far as i know the
&ycad Hill cycas is Pruinosa, but Ken states Furfuraceae? Thanks for the

article, Ken, eses Editor,

L. Gigantia - Milliwindi Rrd,
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Any palms that [ eaw that were over 1.5 meters tall had a1l flowered, This 5 raost attractive palm
with grey-green felisge, the trunk and top is in just the right proportions, [ only wish th SSRGS E

more suited to Perths weather,
They grow in red river losm quite close to water arnongst Sucsiveinsand Melslencs specigs, Most
have fire blackened trunks and even the smallest palms have survived the latest fire without any
apparent ill effects. I was there in early August and most rasture pelrs had flower spikes just

starting to push cut between the lesfhases,
18 wrere covered with yellow spots like the ones we see in Perth on

The oldest leaves of these paln 3 i
Sabalr and Spagrus however it didn't detract from their beauty and all specimnens were in prime

condition,

L, Alfredii - Millstream
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The following intformatiom though scientific and controversial may help those

clarify what the media has been saying re
Hoping you like and understand ite

Disease,

Poisons in Cycads and Alsheimers
oes®a onditOf.

Guam: Deadly Disease Dying Out

A condition once thought to be an excellent mod

el for diseases such as Alzheimer’s and

ALS may vanish before its causes can be fully understood

O the island of Guam in the western Pa-
cifi=, a killer that has stalked the local popu-
lation for more than 100 years, eluding all
attempts at capture, is now threatening to
escape its pursuers forever—and its modus
operandi remains unsolved. Although the
vanishing act is good news for the Guamani-
ans, it's bad news for neuroscience. The dis-
appearance of the killer, a disease known as
Guam ALS-PDC, could rob science of an

important tool for studying three major

But that picture has changed recently, as
several recent studies seriously undercut
Spencer's findings, making the link berween
excitotoxins and ALS-PDC more of a
stretch. And since Spencer's Guam work
was one of the stronger connections berween
excitotoxicity and common neurodegen-
erative disorders, researchers are feelingata
loss. “I think it's disappointing and depress-
ing to see that [Spencer’s study] has gone by
the wayside,” laments clinical neurologist
William Langston, di-

[ v

-

tion of science in the late 1940s, when West-
ern physicians noted that Guam natives—
the Chamorros—were dying of a malady in-
distinguishable from ALS, but at a rate 50
times that of the industrial countries. Within
a decade, researchers began to notice that
some of the ALS patients also had symptorns
of parkinsonism, or dementia, or a mix of all
three. Given the high concentration of
cases, it seemed likely that whatever was
causing the disease was prevalent on Guam
and would be much easier to find than the

-
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132 the end of the tunnel to

cause of the major neurodegenerative dis-
eases in the industrial countries. “If you're
looking for a needle in a haystack, you're
more likely to find it in a haystack with 100

“We don't know where
we're going.'”

The confusion could
not have come at a
worse time, since the
ALS-like symptoms, once
the predominant mani-
festation of the disease
on Guam, seem to be dis-

Striking similarity. Neurofibrillary tangles from the brain of an Alz-
heimer's patient resemble those from a patient with ALS-PDC (lefi).

degenerative diseases: Alzheimer's, Parkin-
son's, and amyotrophic lateral sclerosis
(ALS). Guam ALS-PDC “provides a great
model for the major neurodegenerative dis-
eascs,” says Donald Calne, a neurologist at
the University of British Columbia. Its loss
would be keenly felt because researchers have
had great difficulty developing animal mod-
els for noninherited forms of these illnesses.

Indeed, not long ago researchers thought
they understood the cause of the Guam dis-
ease and hoped that insight would translate
into better understanding of the major neu-
rodegenerative disorders. In 1987, Peter
Spencer, then at Albert Einstein College of
Medicine, and his colleagues reported that
huge doses of an amino acid found in seeds
on Guam caused ALS-PDC symptoms in
macaques by overstimulating and destroying
nerve cells. This finding fit in with other
suggestive evidence thatsuch “excitotoxins”
may have a role in many types of brain disor-
ders. “It was absolutely vital to follow up
[Spencer's finding],” says Washington Uni-
versity neurotoxicologist Dennis Choi.
“The implication was that an excitotoxin, or
some other common factor, might account
for several neurodegenerative diseases.”

appearing. In November
1989, the National In-
stitute on Aging (NIA)
set up a $5 million, 5-year study of ALS-
PDC, as a concerted effort ro solve Guam's
riddle once and for all. Today, midway
through the study, researchers find that new
cases with ALS symptoms have dwindled
from more than 50 per 100,000 to a mere five
per 100,000. Many researchers are, like
Calne, worried that “the disease may dié out
before we get a handle on what causes it.”
ALS-PDC takes its name from the dis-

eases ir imitates: its full

needles,” explains Spencer, now at Oregon
Health Sciences University in Portland.

That logic was compelling enough that
the National Institutes of Health (NIH) set
up a research center on Guam in 1956 spe-
cifically to tackle the illness. For the next 30
years, researchers scourec the island and
family histories, searching for genetic causes,
bacterial or viral agents, or environmental
poisons. They found nothing that was fully
convincing.

Spencer took on the problem in 1981. He
was coming from a different angle: excito-
toxicity. He had previously found that an
excitotoxin was involved in a disease called
lathyrism, marked by spastic leg movements,
and he wondered whether a similar com-
pound might be to blame for the Guam dis-
ease. Earlier research had identified the ex-
citotoxic amino acid B-N-methylamino-L-
alanine (BMAA) in the seeds of Guam's
cycad trees. Indeed, in the late 1950s Mayo

moniker is amyotrophic
lateral sclerosis-parkinson- 80
ism dementia complex. 20l
Though jaw-breaking, the
name is apt, since the ill-
ness sometimes destroys its
victims' motor neurons,
leaving them paralyzed ina
manner similar to ALS.
Other wictims of the al-
ways-fatal disease shuffle
around as if they have
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This complex of symp-
toms first drew the atten-

Disappearing disease. The incidence of ALS-type symptoms on
Guam has declined dramatically over the past 40 years.



Cline epidemiologist Leonard Kurland Firse
progeed eyead as che culpric, afeer a research
cevat b led found char Chamorros ground
cved seeds into Hour for cornllas, a food
many had subsisted on during the war.
Wich che intriguing mix of suggestive
dataand hiscory, it didn’t rake Spencer long
to launch his macaque feeding studies. After
ingesting a synthezic version of BMAA,
monkeys grew weak, their muscles crembled,
and they shuffled around their cazes—all
symproms that were dead ringers for those of
ALS-PDC. In a report published in 1987 in
Science (31 July, p. 5.7), Spencer proposed
that BMAA, or some other cycad compo-
nent, migic act as a “slow toxin” thar dam-
ages nerve cells over the years. And Spencer

offered ocher evidence: People in New
Guinea and Japan who showed symptoms of
ALS-PDC used cyead seed as medicine, ei-
ther as a topical poultice or in a potion.

To many neurosciencists, Spencer’s re-
search was just a confirming study or two
away from closing the book on the cause of
ALS-PDC—and from there the other ney-
rodegenerative diseases seemed wichin
reach. “He seemed to solve the mystery,” says
Mark Duncan, a neurochemist ar Australia's
University of New Souch Wales.

But the book refused to close. The first
blow came litele more than a year after Spen-
cer published his theory. In a November
1988 letter to the Lancer, NIH virologist D.
Carlecon Gajdusek and NIH biologist Ralph
Garruto reported that they were unable to
reproduce Spencer's findings. Then Duncan,
at the time a postdoc in the lab of NIH neuy-
roscientisc [rwin  Kopin, launched his
own follow-up studies. “We really encered
into this wanting to find evidence in support
of Spencer's claims,” he says. But he didn'r.

Instead. in a series of scudies described in
Advances in Newrology in 1991, Duncan
found that the doses Spencer used to gec
toxic effects were unrealistic. After collect-
ing extracts of fresh cycad seeds and flour
samples prepared by Chamorros, Duncan re-
ported that che Chamorros soak the seeds for
days, leaching out most of the toxin—=83% o
99% of 1z, in fact. Duncan estimated thae to
get Joses similar co those thac Spencer had
fed macaques, humans would need to con-
sume che absurd amount of 100 kilograms of
processed cvead flour per day. Duncan also
caleulated the maximum possible BMAA
dose in a cycad poultice and found ic t be
orders of magnitude less chan che dose in
Spencer’s studv: he reporced these resules lase
year in Newrobtolugy of Aging. Anocher Dun-
can study, published in 199 in che Journal of
Pharmacology and Experimencal Therapenacs,
even undermined the most basic aspece of
the BMAA cheory, Mis daea indicated chae
BMAA 15 meabolized rapidly and crans-
ported poorly 1o che brain in racs. Thus,
Duncansays, cases serious doube on BMAAYS
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ability ro canse any neurolowieal damage
whatever.

1 think Duncan kaocked rhe cvead hy-
pothesis outof the box,” swys Lewis Rowland,
a chaucal neurologed at Columbia Preshyre.
rinn Medieal Center who has worked on
ALS tor years. Spencer Joesn't accepe that
assessment, but he agrees chac his collengue

PETER SPENCER

may be on to something. “Duncan’s viesw-
point is that the concenrration of BMAA is
too low to be of significance, and he may be
right,” he concedes.

[f BMAA has indeed been knocked out
of the box, there are several other relief
pitchers ready to step in. Yet none of che
substitute theories includes the links be-
tween a strong presence on Guam, human
consumption, and a symprom-producing
response in animals thac gave BVMAA such a
boost. Despite this, all the cheories have
their champions—and the notion of exci-
totoxicity ac the heart of the disease isn'c
dead, since one of the alternarives is an
excitoroxin.

That ore is glutamate. Lase vear, Johns
Hopkins researchers found char specially pre-
pared neural tissue from ALS patiencs Jid 2
poor job of transporting this excicotoxic
amino acid across che cell membrane. This,
they hypothesized, could lead w a neuro-
toxic buildup (Science, 5 March, p. 1397).
Another candidate is a cycad roxin called
cycasin, which comprises abour 2% of the
cycad seed. Cyeasin's metabolice methvlazo-
xymechanol (MAM), chough not an excico-
toxn, damaves DNA, and Spencer and toxi-
cologise Glen Kishby have found plenty of
MAM in rae brun assue expused o cveasin
incell culture. Even BMAA 1% completele
oututche picsure: [o's been sugueseed thae che
compound could be inhaled wich cvead pol-
len and end v che bran's olficcoes bulh,

Then chere's che notion of aluminum tox.
ity which has been around tor 3¢ venrs, [n
the Liee [900s, Gapdusek and G tound
hieh fevels (compared o vther pures ot che

Exciting epidemiology. Patar Spencer (at far feft) has found
sources of excitotoxins in diets of Pacific islanders.

world) of aluminum in soil and warersheds of
certnin regions of Guam and West New
Gumnea. Asshore time lacer, neuropathologise
Danuel Perl of the Me. Sinai Medical Center,
working with Gajdusek, reporred high levels
of aluminum in jumbles of dead nerve cells,
called neurofibrillary cangles, that are found
in both ALS-PDC and Alzheimer's patients.
But o Perl, the "$64,000
question” is how aluminum,
a known neurotoxin, gets in-
to the brains of ALS-PDC
sufferers. No one has pro-
vided a convincing explana-
ton. ’

Still other findings sug-
gest a combination of causes:
Meuaals in the environment
and excitotoxins may act as
co-conspirators. Duncan has
found chat cycad flour made
by the Chamorros is con-
taminated by :inc, and last
January, Choi and his col-
leagues reported in Neuron
{vol. 10, p. 43) that stimula-
tion of the recepror for
BMAA enhances zinc’s neu-
rotoxic effects. “Perhaps there’sa synergy be-
tween BMAA and zinc roxicity." Choi spec-
ulates. The findings, says NIH's Kopin, “are
intriguing, worch following up.”

But the time for follow-ups is running
out. NIA's 5-year studv of ALS-PDC, run by
Kurland, Perl, and ochers, has confirmed that
the incidence of ALS-like illness on Guam
has declined dramatically, brirging the races
on the island down nearly to western races.
The decline has been occurring steadi lvover
the last 40 years, from about 40 new cases
documented each year in the 1950s to fewer
than five a year in the early 1990Cs.

Furthermore, the pattern of the illness’s
symptoms is changing in a mysterious way.
While ALS symproms are diminishing, Kur-
land says, parkinsonism and demeatia “are
holding their own.” Bur if they are holding
their own, they're beginning o do ir inde-
pendently, since Kurland says his ream is
finding more dementia cases without parkin-
sonism, a phenomenon chey've Jdubbed
“Mariana's demenria” after the island chain
that includes Guam.

All chis recenc epidemiological shage-
shifting has sciencists scrambling for an ex-
planacion. One cause they've ruled out is
geneties, since the island's population hasn't
changed dramatically.

And thac brings chis loag search more or
less back o ies starting poine: astill-unknown
eaviconmental toxin. This idea accompantes
the supposicion that recent chanwes in
Chamorro hifeseyle, including less consump-
ton of evead seed, have led o changes n
exposure o the toxin, and theretore o
chanues inche sympramacology. "As che

e,




country has acculturated to a mare western

4  lifestyle, exposure to the environmental fac-

tor has declined,” Spencer argues. He con-
cludes that high levels of exposure led to the
most serious symptoms, ALS, which are so
debilitating they mask any parkinsonism or
dementia. A lower level of exposure and the
ALS symptoms drop away; still lower levels
leave only the dementia.

Of course, that explanation would be
more convincing if someone could identify
the toxin. And che trend toward a diminish-

* Note - Perhaps eur New South
attending this showi

Page &

ing disease means there may not be many
more opportunities. “We may only have 10
or 20 more years at the most o conduct stud-
ies and store brain tissue for analysis in the
future,” Kurland says. So he and others on
the NIA grant intend 10 leave no stone un-
turned: Aside from compiling the remaining

~cases of ALS-PDC, they're performing brain

scans and blood tests on Chamorros to look
aceverything from levels of parathyroid hor-.
mone (implicated as a player in the alumi.-
num hypothesis) to levels of superoxide dis-

sy Bditor

Mutase, an enzyme implicated in familial ALS,

This NIA study may be sciencises’ last,
best chance to catch the killer, and no one
thinks it's going be easy: “If it was what we
expected, we'd have found it already,” Ko-
pin assercs. Buc the fact thar the search has
been difficul has only helped to raise the
stakes. "ALS-PDC is the Rosetca Stone of
neurodegenerative diseases,” says Perl,
"Whoever provides a translation will win

the Nobel Prize.”
-Richard Stone

Wales members mey be 1ite§é§f§dﬁin

The Society for growing Australian Plants is pleased to announce a

Wild Flower Show

on

Saturday and Sunday July 23rd. & 24th. 1994.

at

The Nursery Industry Association site

The plan is to encour
to show their relationshi
to promote the public in

support.

We envisage the show will h
and of course we intend to heavi

Annangrove Road,

Rouse Hill.

age the growing and care of na
P to the environment.
terest and the Societ

ave aunumﬂer of attractions for families
ly promote it in the Sydney area.

Detaiied information will be available early in 1994.

To show your willingness to participate please contact

* Betty Rymer 48 Annangrove Road, Ken

or

* Marie Spicer 12 Everett Place,

thurst. 2156. Tel:

Annangrove. 2156. Tel:

(02)654-1831
(02)679-1439

tive plants and
Your display would help
Yy would appreciate your



TALLEST CYCAD IN CENTRAL QUEENSLAND?

A Cycas at Struck Oil, Queensland near Mt Morgan
has been measured at seven metres tall. Ian
and Gathy Herbert have carefully measured this
giant cycad which grows on their property and
have sent a photo to the Rockhampton Palm and
Cycad Society. This photo was on display at
oxr My meeting. The Herberts take pride in
being the custodians of this notemorthy plant
and have invited our members out for a future
field trip to take a lock.

Lepidozamia hopei of North Queensland is the
tallest of all cycads with reports of up to
20 metres tall. ' In the most recent Palms and
Cycads Mrs Bosworth reparts specimens ens  that
she has measured which are up to 13.7 metres
tall. Specinlersofmn_tainﬂ)emﬂuern
Territory have been reportet up to 12 netres
tall,

The cycads of the Mt Morgan district have been
widely known as Cycas kennedyana. This name
is no loger oonsidered valid. The Cycas of
the Mt Morgan district are treated by Ken Hill
in his 1993 revision as intergrading populations
of two newly described species, C megacarpa
and C ophiolitica. In a sense, Mt Moxgan is
a cycad "crossroads" where the ranges of these
two species meet. Certainly the Mt Morgan
Populations are more like Cycas megacarpa but
the proximity to Cycas ophiolitica in the Rock-
hampton area has had same genetic influence
on the Mt Morgan populations. The populations
of (Cycas megacarpa fram west of Miriam Vale
southward to the Kilkivan district do not show
characters intermediate with C ophiolitica.
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Ken Hill describes the height of C C ophiolitica
as rarely up to four metres, and the height
of 'Cmegacarpa as rarely up to six metres.
A seven metre cycad in this areads clearly
very rare and until it is proved otherwise
it can be regarded as the tallest cycad in
Central Queensland.




CYCAS
C angulata AUS
C arenicola AS
C armstrongii AUS
C baguanheensis China
C balansae SE Asia
C bhasaltica AUS
C beddamei India
C brunnea AUS
C cairnsiana AUS
C calcioola AUS
C chamberlainii Phil.
C chevalieri SE Asia
C circinalis Asia
C conferta AUS
C couttsiana AUS
C furfuracea AUS
C quizhouensis AS
C hainanensis China
C media AUS~PNG
C megacarpa AUS
C micholitzii

var. micholit2ii China

var. simplicipinmma SE Asia
C oghiolitica AUS
C panzhihuaensis China
C papuana PNG
C pectinata AUS
C platyphylla AUS
C rxuinosa AUS
C revaluta Ryukyu Is
C riudiniana phil.
C rumchii SE Asia-Pac.
C seemannii Fiji-Pac.
C scratchleyana N Guin.
C schumanniana PNG
C siamensis SE Asia
C silvestris AUS
C szechuanensis China
C taiwaniana Taiwan
C thouarsii E Africa
C wadei. Phil.

MACROZAMIA
MI cammunis NSW
4 diplamera NSW
M douglasii 01d
M fawoettii NSwW*
M feamsidei Qld
M flexuosa NSW
M heteramera NS
M jomnsonii NSW
M lamandroides Qld
M lucida old -
M macdonnellii C Aus
M miquelii Q1d
M moorei Qld
M mountperriensis Q1d
M pauli—guilielmi Q1d
M platyrachis Qld
M plurinervia NSW-Q1d
M riedlei WA
M secunda NSW
M spiralis NSW
M stenamera NSW

THE WORLD LIST OF CYCADS

ASMPRARY OF THE 1993 LIST BY STEVENSON AND OSBORNE

ZAMIA
Z acuninata C Am
Z amazonia S Am
2 anblyphyllidia W Ind.
Z amplifolia S Am
2 angustifolia W Ind.
Z boliviana S Am
Z chigua C RS Am
Z cremmophila Mex
Z cunaria C Am
2 dressleri C Am
z fairchildiana C Am
Z fischeri Mex
2Z furfuracea Mex
Z herxerae Mex-C Am
Z inermis Mex
Z integrifolia W Ind.
Z impetiensis C am
Z lecointei S Am
Z loddigesii Mex
Z manicata C Am-S Am
Z montana S Am
Z muricata S Am
Z neurcphyllidia C Am
Z chliqua C An-S Am
Z paucijuga Mex
2 poeppigiana S Am
2 polymorpha Mex
Z portaricensis W Ind.
2 peeudanenticola C Am
Z pseudoparasitica C Am
Z punila W Ind.
Z purpurea Mex
Z pygraea W Ind,
2 roezlii S Am
2 skinneri C Am
Z soconuscensis Mex
Z spartea Mex
Z splendens Mex
Z standleyi C Am
Z tuerckheimii C Am
Z ulei S Am
Z variegata C Am
Z vasquezii Mex
Z wallisii S Am
CHIGUA
C bernalii ' Colam
C restrepoi Colam
CERATOZAMIA
C euryphyllidia Mex
C hildae Mex
C kuesteriana Mex
C latifolia Mex
C matudae Max—Guat
C mexicana Max
C miqueliana Mex
C norstogii Mex
C robusta Mex-Bel-Guat
C sabatoi (Mex)
C zaragosae Mex

ENCEPHALARTOS
E aemlans sa
E altensteinii sA
E arenarius SA
E barteri

ssp barteri Nigeria

ssp allochrous Nigeria
E bubalinus Kenya-Tanz
E caffer SA
E cerinus SA
E chimanimaniensis Moz-2zim
E oconcinnus 2im
E cupidus SA
E cycadifolius SA
E delucanus Tanz
E dolamiticus SA
E dyerianus SA
E eugene-maraisii SA
E ferax Moz-SA
E friderici—quilielnd sa
E ghellinckii sa
E gratus Malawi-Moz
E heenanii sa
E hildebrandtii Kenya-Tanz
E harridus sA
E humilus SA
E inopinus SA
E ituriensis C Af
E kisambo Kenya
E laevifolius SA
E lanatus SA
E latifrons SA
E lawentianus Zaire~Ang
E lebarboensis Moz-SA
E lehmanniij SA
E logifolius SA
E manikensis ZimMoz
E marunguensis Zaire
E middleburgensis SA
E mmnchii Moz
E natalensis SA
E ngoyensis SA
E paucidentatus sa
E poggei Zaire
E princeps SA
E pteroganus Moz
S schaijesii Zaire
E scdmitzii Zaire-Zamb,
E sclavoi Tanz.
E septentrionalis C Afr
E tegulaneus - Kenya
E transvenosus SA
E trispinosus SA
E twrmeri Moz
E urbeluziensis SAMoz
E villosus SsA
E woodii SA
STANGERIA
S eriopus S Afr

DIOON

D califanoi
D caputoi
D edule
var, edule
var, angustifolium
D holmgrenii
D mejiae
D merovlae
D purpusii
D rzedowskii
D spinulosum
D tamasellii
var, tamasellii
var. scnarense

Ef EEEE%EEE Eg

MICROCYCAS

M calocama

LEPIDOZAMIA

L hopei AUS
L peroffskyana ASS

BOWENIA

B serrulata AUS
B spectabilis AUS

Mex = Mexico
AUS Australia

Tanz = Tanzania
Zamb = Zamhia
2im = Zimbabwe



