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jﬁﬂ; iIToday some scientists‘support'a_heterotroph hypothesis’ for the
origin of life based on the concept of a gradual developuent or
evolution of organic materia%afrom inorganic materialspresﬁnt on
. the earth.f -

"The age of the earth is estimated at approximately 5 billion (i.e.
5,000 million ) years. The last 1% billion years have witnessed
the evolution of complex organisms from simple unicellular ones,
docunented by both direct and indirect evidence. The heterotroph
hypothesis attempts to reconstruct what could have taken place in
these first 3% billion years, in view of the materials and condi -
tions then present on this planet ...'

IMhe -earth atmosphere consists mainly of nitrogen, oxygen and carbon
dioxide. It then contains methane, ammonia,; hydrogen and water
vapor. Beneath this atmosphere lays the eartls cooling crust,with
the same complement of minerals as exists today and with seas formed
by condensation of the atmospheric vapor.' '

iThe first step in the heterotroph hypothesis assumes the trans-
formation of the methane-ammonia-hydrogen-water mixture into amino
acids; the precursors of proteins. The amino acids could have. becen
formed by electric discharges in the atmosphere, ultra~viclet ra-
diation, or gamma radiation,.( This has been proved in the lab-
oratory. )

Deposited in the seas, the anino-acids could link together to form
protein molecules. Thus the earth was supplied with the neccessary
proteins, essential before 1ife as we know it could occure..'

A second step assumes appearance of more complex nolecules and
energy transformations, together with the accumulation of proteins
into aggregates within a membrane formed by water nmolecules. Such
aggregates, known as coacervates, exnibit superficially some of the
earliest features of cells.” ; ' :

”A_th%rd step assumes the apoeorance of self-replication abilities
within the coacervate. By the time, the organic 'soap' of the
primitive seas, which had furnished the raw material for the; pre-
ceding steps in the chenical evolution. was used upe. Resynthésis
of anmino acids and proteins from the criginel atmosphere was not
sufficient to satisfy the appctites of the hvrgry coacervates.

At this point it is thercfore necessary %o aseume the appearance
of a new protein or combination of proteins, capablc of tapping
new energy SOUrCESeas.' - & 2

iIThus a fourth step, and pérhaps the most significant step, was the
appearance of chlorophyll, with its ability to recharge the energy



g

cycle

/\by uiilizing solar energy. This revitalized the biochemical com-
munity, producing the arganic molecules (carbohydrates, fats, &
proteins ) required for the heterotrophic-pattern of. encrgy tr-
ansfer. At the saie tlme, it releascd oxygen which ﬁccuuulﬂted
in the atmosphere, and made respiration possible as a nore ef - -
ficient way of recharging the uncrbjcycle. The ‘attendant accu- -
mulation of carbon dioxide in the.ntmosphere became a source of
carbon atoms in the basic fuel, glucoseo At this polnt bloche~
mical evolution and organic evolution merged ... '

"According ta the heterotroph hypothesis, a cellular unit had ¥
arrived® From here on, autotrophic and heterotrophic organisns
evolved along their separate pathways to form the existing plant
& animal kingdoms."

P AERER

A% "Of all the wonders - uf thes unlverse, the mout utrlkldg, pcrnhps,

- is the spectacle of life itself-life in a tiny insect; in a Ilum-
bering elephant, in a giant sequoia tree, & in man. dJust what is
life? There-is, no .dircct.answer..-The pmaest gonstant feature of

'_overy kind of llfe is its ﬂblllty to. do thlngs in.turn involves
_a nunber of correlated activities : solfunalntcﬁlnonce, movement,
‘..wrowth and- dlffbrbntlatlan, self- @upllcazlon through roproductlon

_fand adjustment to the ¢1v1roanent throurh rcsronsc aﬂu adhpﬁn
ability,"
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fiSpace and motlon were shown to be rglatlve. It was shoun to be ir-
possibze. for any person in a systen hat .moved with constant velo-
city to determine the motlon of the system or whether it was in
rmotion at all. Furthérmore, if 2 viewers were in uniform notign

- relative to each other,; then any length or distance measured %y
one observer would contract as demonstrated by meﬂsurcrepts nado
by the other observergoo_ :

"ine, too, was shown to be relmtlvo. If a man on earth timed the
journey of a rocket to a distant star and back, he might say that
the trip lasted for saveral years. The passenger abroad the.rocket
, using nn identigal clock, might insist ‘that he had gone' only sev-
eral months, However, since he was in motion relative to thé earth-
bounded. observer, net only did the clock of the rocket passenger
slow down but.also his entire bioldgical system..Hs aged much more
Elowlygo,; ' ' ;

”Surely the variBus space and time observatlon could be combined in
some way so as to be meaningfuls As long-as time and space were
considered to be independent entities, this combination could not
occur, Albert Einstein succeeded brllllaﬂtly Ain crehtlng ‘the nec -
essary harmony,., He conbined sp&ca and time by adding to the three
co-ordinates of space a fourth co-ordinate -representating
tlne, The time co- ordlnate wau not the sinple "old faghlgnedfymme,
but “was modified by. the ve1001ty of light and the purely mathématrical
quantltg'd 1 « The .result was nc longer simple time and space; but
a different stratum called space-~time. An event is lccated by its
p051t10n in space=time and is meanlnnful to all observers. Space-tine
is - not absolute but is dependcnﬁ on the nﬂgter in the unlverse..,‘

"WHat are the Chuf&OtEflStho of this four<dimensional spiCe-tlne 2

It is not uniform(a flat surface is uniformly flat allover) It con-
forms to one of the geometries of curved space. It primarily is faat
when far away from matter but is curved near large masses, such as

the earth, sun and stars. This curvature of space explains many things.
Light rays had.always been assumed to travel in straight lines. In
space-time they travel in straight lines when far away from large
masses. Yhen they are near such a mass, however, their paths were
curved, Light is simply following. a path called a world line,. be -
cause that world line is a2 chacteristic of space. Gravitation -had

long been considered. to be a force acting between two passes. In
Einstein's space “time the concept of a force is no longer necessary

. Gravitation is simply the natural result of the curvature of space
itself near a mass. Tinme, being only one of the co- ~ordinate of space ,
the curvature of space-time results-in a slow1ng u; of tlme in the
vicinity of extremely large MasSseSeso’

“Space, in the 20th century viewpoint, is Ildlte, uﬂbOUﬂdCd anfl ex-
panding. Whether it will continuve to expand until all bodies” ‘cool
down. and life ceases is not certain. Likewise it is possible that
this fonr'dimonsional,curvéd space:may be. embedded 'in -a° space of five
or more. dlﬂen51ons -

BB RS R T s S

"Death, the ceasing 01 ilIe. : 2 E - 2

Wing blolo ~ical. speaking; the death of some organisms is nocesshry for
the 1ife of other organisms. Animals destroy and ‘Hat plants or other
animals; and dead plants and animals sup»ly much.of the nltrogen,
through bacterial action, that sustains the life of other plants.

Death of all l1life on this planet 15VirtUJlly' scientific certainty,
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as a result of currently accepted laws and theories of physics and astroa
Total death on ecarth will probabl; occur in a few billion yecars.
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¥ 2 — The Russien biochemist A.I. Olmrln formulated the essence of
this hypothesis in about 1923 and presented them 1n " The
Origin of Life".( 1936 ).
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Remark- Wilson's Disease is a rare disease. The body requires

only trace amount of copper to maintain the proper ultilization

of iron in the synthesis of haemoglobin and other specific en- i
: zymes., The occurence of Wilson's disease as a result of copper,
& in excess is still a unexplainable fact., T

5E+EEEEQﬁEEEiEE_EE_ETTEEiEE' ( Explaining the Following passages congerning
immunity ) - Continue on Pg. 6@

Our bodies consist of particular types of proteins and components that are
familar to the body tissues. Any foreign particles invading the body will
meet resistance to an extent due to the secretion of substances from the body
tissues, that neutralize the foreign invading particles. This type of prot -
cction is called immunity. It is the fundamental way of protecting the body
from damage caused By invading bacteria, viruses and other living orgonismse

Our ancestors had beea longly exposed to many narmful organisms and the in -
vasion of them coused many deaths, but on the other hand, tke humsan body hax
acquired genetically immunity against these invading particles. This type of
immunity, coming from the intructions of our ancestors' genctic message, is
called 'Natural Immunity '.

&hé rmechanisn of immunity includes an 'antigen~antibody' reaction. The anti-
gen refers to the invading particle and the substance secreted by thetody,
tissues is called the antibody. A reaction of this type results in a“su. -
stgnce that are not harmful to the bodye.

When the body is invaded by a foreign harmful protein in the first time, it
is a usual fact that the body tigsues will be seriously hurted, due to the
unability of secreting suitable antibody against this particular antigen
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T & B cells! teainwork in immunity
PR AE R F Y T o B 4o AR89 B AF
(FROM Science News Vol. 101, No. 22)
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