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MITOCHONDRIA—IN HEALTH & IN DISEASE

Mitochondria are intracellular organelles
varying both in size and shape between and
within species. Each mitochondrion is about 2
microns to 7 microns long and is enveloped in
a double membrane whose inner layer is fold-
ed into a system of ridges or cristae. The
matrix of the organelle can be termed structure-
less with dense granules of unknown function
present occassionally. The mitochondrion is a
fascinating organelle in that it responses to
changes in salt concentration osmotically. The
membrane probably also has an important role
in controlling the uptake and release of meta-
bolites. Active ion transport has been reported
to take place across its membranes. Mito-
chondria are in unceasing motion and they are
found in plentiful amount in heart muscle and
actively secreting glands as well as in many
other organs and tissues. This is no doubt re-
lated to their activities and one may be aware
of the fact that the mitochondria provide the
energy needed in activities.

Mitochondrial enzymes can be studied in
detail because the organelles are sufficiently
dense and strong to allow separation from the
rest of the cell by centrifugation. In this way
a few enzyme systems have been identified but
for the time being only the discussion of
Kreb's cycle and the electron transfer chain is
attempted. As Fig. 1 reveals the enzymes are
put (hypothetically) in an orderly fashion on
the inner membrane of crista and the substrate
Pyruvate is completely oxidised into 3 mole-

cules of Carbon Dioxide.
Oxalo acetat
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Thus one sees (Fig. 2) for one pair of
hydrogen removed during the Kreb's Cycle in
form of NADH and H+ passing through the

electron transfer chain (electron transport
system) 3 moles of ATP are released and
these provide the source of energy for bio-
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One may ask what this complex chain of
reaction is for, no doubt it accounts for the
oxygen uptake and the carbon dioxide output
of external respiration. However this is un-
important as compared with the energy “syn-
thesizing” process which enable for example
the heart muscle to work and maintain the
circulation and the glands to secrete. This
process is accomplished through the presence
of an electron transfer chain.
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logical activites of the cell. Thus the mito-
chondria are also named “power plants” of
the cell.

HORMONES

Physiologically many hormones act on the
mitochondria. Thyroxine swells the mitochon-
dria and Parathyroid hormone also alters the
jon transport across the mitochondrial mem-
brane in vitro. But the exact relation between
these observed phenomena and the physio-
logical role manifested on human clinical

cases and animal experiments is not known.
The adrenal cortex is renowned by the presen-
ce of accurious type of mitochondria —
“Honeycomb” mitochondria which are believ-
ed to be responsible for the synthesis and
secretion of the adrenal corticosteroids. The
mitochondria and their associated enzymes
are also target to action of a number of drugs
for instance the anti-pyretic salicylates un-
couples oxidation-phosphoryltion by its action
on the electron transfer chain and the phos-
phorylation process.

INFEECTIONS

Pathologically the mitochondria are also
affected in a diversity of ways. The disease
Plague kills by its toxin which does not inter-
fere with the ATP synthesis process but rather
inhibits the electron transfer chain per se.
Absorption spectra analysis made by Kadis
and others showed that addition of toxin
caused oxidation of cytochromes a, a3, b and
c. This indicates that the toxin exerts its ef-
fect on the electron transfer chain at a point
before the reaction catalysed by cytochrome
b, i.e. somewhere between NADH or succinate
and cytochrome b. Later they discovered that
the site of action is Complex |I. The term
Complex refers to several respiratory carriers
taken together. Complex | refers to NADH
dehydrogenase flavoprotein, non-heme iron and
CoQ. The rabbits were found to be insuscep-
tible to Plague toxin because their mitochon-
dria are somehow able to exclude the toxin.
The bacillus causing diphtheria — Corynebac-
terium diphtheriae also affects the cytochrome
oxidase system but the precise mechanism is
unknown. It may also operate on a basis
similar to the Plague toxin,

(Continued on page 3)

Printed in Hong Kong by Shum Shing Printing Co.



Page 2

CADUCEUS

Qu

s

When You 5i€ with o nice 5'7( -j;cy fova fl"k"slyou think 15 ""lj amind

TASB

new broad-spectrum
cephalosporin
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Success rates
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FLASHLIGHT ON ARMSA

NEWS FROM THE
DIRECTOR OF S.C.O.P.

The theme of Medicasia
1973 is ‘“Population and
Family Planning”. Members
are urged to contribute arti-
cles on this topic or any
other topic of interest to
medical students as soon as
possible. The National Vice-
Presidents or sub-editors will
be responsible for the collec-
tion of the articles. The arti-
cles should be sent to the
Director of SCOP, Mr. Da-
vid Scrimgeour.
His address is:

Flat A2-3,

100, Arden Street,

North Melbourne, Vic

3051

Australia.
NEWS FROM THE
DIRECTOR COF SCOPE

The latest supplement of
the IFMSA ‘How to go
abroad’ is out and will be
send to member countries.
Application forms for stu-
dent exchange within
ARMSA countries are avail-
able from the Director, Mr.
Avi Sartani at:

5, Filichowski Street,

69201, Tel-Aviv,

Israel.

NEWS FROM ISRAEL —
Community Health Project.

The above project adopt-
ed as an ARMSA project
will be organised in co-
operation with the Faculty
of Social Medicine, Univer-
sity of Tel-Aviv, It will start
on February 1st 1973, each
period lasting 5-6 weeks and
there will be participation of
at least 5 students per period.
They will get free board
and lodging, journeys within
Israel, lectures in communi-
ty health in English and will
work in community health
centres.

Those students wanting to
join this project are request-
ed to send in their applica-
tions to Mr. Avi Sartani
(address above) with the offi-
cial approval of their medi-
cal associations.

NEWS FROM SINGAPORE

The President of the
Medical Society University
of Singapore who represent-
ed ARMSA at the IFMSA
GA in Bologna, Mr. Alex
Ooi has been appointed as
the Chairman of the Or-
ganising Committee of the
22nd IFMSA GA to be held
in August 1973 in Singa-
pore.

ELECTION HOO-LA-BOO

It is indeed against all pre-
cedent in the history of the
Medical Society for a candidate
running for an office in the Ex-
ecutive Committee to be voted
down. This year the traditional
one-man-one-post standard ipso
facto practice seemed, at one
stage, to be relmgulshed when at
least three parties were interest-
ed in the post of Chairman. But
one by one the intending con-
testants dropped out of the race,
leaving one cabinet making the
Society elders quite certain of a
monotonous but surely smooth
transition from one session to the
other. However, the one man race
for the Chairmanship this year
turned out to be as unimaginable
as could be.

First, in the EGM on Nov. 21,
1972, the only candidate for
Chairman, Mr. Lam How Mou, was
voted down by a outstanding mar-
gin_of 20 votes (68 for and 88
against). This EGM was attended
by perhaps the biggest crowd,
ever totalling more than 150. The

Society elders all still have vivid
memories of virtually begging
medics in the canteen and the
Library in past AGM’s to form
the quorum. Four days later, a re-
vote was held. A narrow margin
of 4 kept Mr Lam from the Chair-
manship. (120 for and 124
against) Another massive turnout.

Then the session began without
the Chairman and an Emergency
Council Meeting decided to re-
open nomination and a new way
of voting was adopted, general
polling instead of an EGM. This
experiment died before it started
because no one was nominated.
The post was again open to
nomination for a second time, It
makes one wonder why this time
general polling is not used for all
the virtues that it is said to have

]

in the first Emergency Council ¥

Meeting. Maybe thgenhme behind
the door efforts have located an-
other candidate. Who knows? For
your information the EGM is
scheduled on the 18th, Dec.
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Jntroducing —
the Chinese Medieal
Researeh Centre

Born several months ago, the
youthful Chinese Medical Research
Centre is the brainchild of a lead-
ing local physician, Dr. L.K. Ding.
The planning committee also in-
cludes three other registered
medical doctors, one educationist,
one D.Sc., one Ph.D. and one
Chinese herbalist.

Among the objects for which the
Centre is established, are to pro-
mote the study of Chinese medi-
cine and to increase medical
knowledge in general in coopera-
tion with the medical profession
throughout the world; and to esta-
blish a centre for research on
Chinese medicine and acupunc-
ture.

It is the latter objective that the
Centre is now in active pursuit.
Working in close association with
really well-experienced authentic
acupuncturists direct from Main-

land China, Dr. Ding and his
colleagues attempt to nail down
the limitations of acupuncture.

What actually does acupuncture
cure and what does it not? Can
the validity of these cures be fully
documented? While it may be be-
yond a doubt that acupuncture
works in many cases where tradi-
tional Western medicine fails,
there is still a need to separate the
myth from the fact.

With the help of acupuncture
anaethesists from the Mainland, it
is to be hoped that acupuncture
anaethesia may soon be document-
ed in the Colony.

Other recent activities of the
Centre include a talk from a visit-
ing doctor from Britain, Dr. Felix
Mann M.B.B.S. (Cambridge) who
has been practising acupuncture
in England for 15 vears and has
gained some insights as to the
mechanism of its healing power in
known terms of Western medicine.

“Writing on the Wall”

While Dr. Ding acknowledges the
belief that there should be no na-

tional boundaries in the treatment
of diseases, he points out that the
existence of unqualified personnel
in the practise of traditional
Chinese medicine indicates the
need for some standardization.

Further, Chinese medicine as it
is practised here requires some
form of systematization. Yet the
investigation into and the use of
acupuncture, herbs and other tra-
ditional Chinese treatment may
well point a way in which the
medical needs of poorer and more

I ONCE KNEW

1 once had a soft spot
Which tinkied whenever she made a sign
Now it's turned dead

It refuses

to react

It has responded too much

populated countries may be met PORES. Sb
u untries may A

Acupuncture, in particular, is in- They knhw
expensive, compared with other They love

sophisticated medical facilities.

According to Dr. Ding, one can
read from the writing on the wall
that by this integration of tradi-
tional and Western methods, Red
China probably leads the world in
the provision of efficient medical
care, distinguished not by the sop-
histication but by the simplicity
and effectiveness of its methods
and facilities.

What Medical Students Can Do
It is only a few decades ago that

And then they drift apart
It seems to be cruel
But that's God damn true

Though it's such a heart
I'm still glad

It | once knew

Cos some people meet
And some people love
But they never know
What it's all about

So though it's a defeat

t
Chinese doctors after their train- l“: giad
ing in Western medicine would fpw
swear to wipe out traditional | did

Chinese medicine altogether. Some
of these attitudes of suspicion and
mistrust still linger in the older
generation of medical practitioners.

What medical students can do
at present is to keep an open out-
look. They should be encouraged
to express an interest in Chinese
medicine. If they are interested,
they are welcome in the partici-
pation of some of the programs of
the Centre.

Perhaps with the next few
generations of doctor, the day will
come when we speak not of
western or Chinese medicine, but
only one type of medicine for the
treatment of diseases. That indeed
is a fond vision . . .

Even it's never complete

T. KWAN

(Continued from Page 1)

MUSCLE CELLS

ant because the muscle shows

a prominent

dependence on the glycolytic pathway.

In a rare type of hereditary myopathy

which has been studied at the level of the
the Central
is a well-demarcated central
area in the muscle fibre in which the myofi-

electronic microscope
Disease, there

RED CELLS

In a normal red blood cell

Core

no mitochon-

brils are closely packed leaving little or no in-
terfibrillar space. Mitochondria with their as-
sociated oxidative enzymes and amylophos-
phorylase activity are absent. Here the ab-
sence of mitochondria cannot of course fully
account for the muscle weakness. The absen-
ce of the phosphorylase is even more import-

ATP
NADH ——> FP —> (oQ —> b

Succinate — FP,— G&

dria are present, this by no means suggest
however that the red cell is biochemically
inert because glycolysis can still be carried
out. But the presence of mitochondria may be
associated with the iron metabolism. This is
revealed by the presence of these organelles
in the erythroblasts and also in the sidero-
blasts in certain cases of anaemia. The pre-

Tl
ATP nat
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sence of large amount of iron in the ferritin
form in the mitochondria of the above cases
supports the suggested possibility.

LIVER CELLS

In carbon tetrachloride and alcohol injur-
ed liver cells the mitochondria also show
changes. But the association between these
and the necrosis and fatty changes observed
is unclear because other subcellular compon-
ents apart from the mitochondria also suffer
from tremendous changes. Cyanide poisoning
in general causes swelling and disappearance
of mitochondrial cristae. Here cyanide also
exerts an action on the cytochrome-cytochrome
oxidase system i.e. nart of electron transport
system. Others have described altered mito-
chondria in cases of chronic bronchitis in the
ciliated epithelial cells.

Summing up, one must be careful in in-
terpreting the mitochondrial changes in vari-
ous pathological states. One must remember
that mitochondrial alteration or destruction
may not be related to the pathological process
in question: the mitochondria being exceed-
ingly sensitive intracellular organelles may un-
dergo non-specific forms of changes merely
indicating cell injury has taken place. :
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