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"The prsctice of medicine hss been revclutionized by
the phenomensl success of certszin drugs, notebly the sulfs
druge :nd antibiotics."l 'he msjority of &1l doctors' pre-
cscriptions rely on cne or more of these so cslled miracle
druge. ‘<hese miragle drugs come under chemicsl therspy or
chemotherspy. GChemotherapy is the "use of chemicasls for se=~
lective destruction"2 of germe without herming lhe hoste Chem=
otherapy has two phaeses t¢nd they sre ss follows: (1) locsting
netursl selective drugs, snd (2) the changing of the molecu-
lar structure to improve the drug for optimum effects with
little hermful residusl after-effects.

Investigstion on using bscteris sgsinst dicsesse started
beck in the ninteenth century. For en exsmple, the Frenmch
scientist nsmed bsbés stated in 1885 that "if the study of
mutuel sntegoniem of bscteris were sufficiently fer sdvanced,
& disease cesused by one bacterie could probsbly be cured by s&-

nothex."3

Penicillin ie s member of the antibiotic femily. 4<he
term "antibiotice" is used for & growing list of the so cslled
wonder drugs which hsve the power to destroy or inhibit the
growth of bacterie (germs)e. hen s few germs beceme resicstant
to the sulfe druge, the power snd scope of the sntibiotics was
discovered just in the "nick of time." “The word "antibiotie"
hes ¢ Greek origin which mesns "life sgainst life."™ Antibiotics
gre produced, believe it or not, bty slrost every form of life =
tomstos, csbbsge, slgee, bscteris, yessts, snd molds, just to
neme & few. Fenicillin is s mold commornly found on fruit, cheese,

or £tsle breade.
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Dr. Llexender #leming i& the one to whom goes the credit
of Giscovering the penicillin mold. Kleming wes born on &
farm in Scotlsnd in fugust, 188l. He lost hiec father when he
wse seven years old. ‘When Fleming wass fourteen, ne left home
snd went sowtth to London where he worked for & shipping companye.
4 few yesre lster his btrother died and left him some money, sug=
gesting thet he use it in his education towsrd becoming & doctor.

He went to St. bMary's Hospltel, London, were he studied
under the famous hacteriologist, Almroth right. Later Ileming
becsme & doctor.

At the hospitel, #leming’s Jjob was to prepasre the danger=-
ous streptococcus becteris for use in tests in trying to inhibit
such blood destroying germs. L1t was st this time when ¥leming
wes doing & routine lsb job of tsking the tops off of the cul-
ture pletes. Later during the day rleming noticed that the
becteris in one dish wse desd with & living blue-green mold s~
round it. 1he streptococcus bsteris hsd been killedl ‘'he
yesr wss 1928. Lt seems thst & mold spore had made & "cresh
laending” on one of the culture plates. <the plste wes only
four inches in dismeter. kleming leter remsrked &hst "it was

4 #leming celled the blue

like winning the Lrish Sweepstakes."
mold "penicillin.”

Lhe penicillin discovered by tleming wes FPenicillium
notatum Vestling, & member of the rFenicillium chrysogenum vhom

family. Lxperimente with penicillin were elowed up bectuse it

waes unsteble, hsrd to isolste, snd lost its sctivity during the



process of extraction. Fleming published his findings in the

sritieh Journsl of sxperimentsl Psthologye.

No one noticed the report until sbout ten yesrs later
(1938), Dr. Howard V. ¥lorey snd Dre. L. Be Chein, scientists
st 0xford univereity, were doing resesrch on microbes versus
microtes. Cne dey while locking through cozens of reports,
chain cume scross rleming's srticle on the discovery of peni-
cilline.

Florey tested penicillin on leb mice, with promising re-
sulte: 25 control mice, 25 trested mice; &5 control mice died,
1 trested mouse died. Ltlorey end Chein "set out" to try peni=-
e¢illin on humans. Xy June, 1941, s totsl of five blood poi~-
sionine csses had been treeted with penicillin. Ihree were
cured, two died: s policemen - penicillin supply geve out, and
& small child - in & semiconscious state when treasted. 1The
grest potentislity of penicillin had been proved. The future
wee £till dsrk in one respect: penicillin could still be pre-
pered only in emsll smounts. =2lso0, 8t the time Sritein wes un-
der the threst of uGerman invesions

#lorey took the velusble mold with him snd flew to Amer=
{ca, wrich wes not yet st wer. uUnder the Uffice for Lmergency
usnsgement, penicillin experimente were carried on in the united
Stetes. 1n 1943, penicillin went into msss production by the
country's lsrgest pharmcceuticel msnufascturers (llerck snd Com=
peny, lnc,; Chasrles Pfizer snd Compsny, lnce.; L. H. Squibb;

the Abbott Leborstories; snd the Jinthrop Chemical Uompany)e.



By COctober, 1943, seven other firme hsd entered the scens,
end by 1944, twenity-one companies were producing penicillin
from molds which represented an investment of twenty million
dollare.

It's interesting to note thaet #lorey found thet peni-
eillin coulé be diluted 50,000,000 times without losing its
effectivness. tlorey and Chain caslculsted thaet one drop of
water diluted 50,000,000 times would fill 6,000 whiskey bot-
tles.

#leming, ¥lorey, and Ghain jointly received the inobel
Prizee. fleming died in Msrch, 1955. His 0ld friend Profes~-
g0 U. Le Pannet?t s:id "eeeby his work he relieved more suf-
fering then eny other msn; perhsps more then sny man who hss
ever 1i.ved.":3

At the beginning of the msnufacture of pvenicillin, even
in powder form it stitl contsined impurities, they hsd to
messure it not by qusntity but by whet it could do. 1o meke
meaéurement universsl, florey esteblished the s0 ctlled "Ox-
ford unit"e. <This smount (whatever its weight) was the smount
necessary to inhibit the Strsphylococcus sureus present in %
cubic centimeters (C.CJ) of medium. renicillin used to be mes-
sured by "unite" hecszuse of the limited emount. 1Lhe price hss
éven been radically slashed from +twenty dollars per dose (194&)
to § 007 per dose (19966)F Lin the preceeding exsmple, one
dose equals to 100,000 Qxford units.

The mesnufscture of penicillin ie & delicste snd detailed



process. l0lds sre grown snd fermented in huge, two story
vats, its contentes being constently stirred by & drive shaft.
The inside of the vat looks like & large wsshing mschine.
Sterile sir is piped in to keep the molds growing. Jater is
circulsted in coils of pipe to meintein constant tempersture
in the vat. 1n due time the vet is tspped snd the penieillin
liquid is drawn off snd msde completely sterile. 'UIhe peniecil=-
lin is then crystsllized by drying it. usually the drying
process tekes twenty-four hours, but by 1955, the hsdio Cor-
porstion of Americe hsd invented an ell-electroniec penicillin
drying syetem which drys penicillin in only thirty minutes.
kefore esch ghipment lesves the factory, each batch of peni~-
cillin is tested for purity in the lsborstory.

regesrch by Lorothy Hodgkin of Cxford University, using
X=rsy methods, revealed the structure of the penicillin mole-
cule. <Lhis has msde synthetic manufscture of penicillin pos~
sible. The structure of penicillin is not pesrticulsrly com=~
plex nor ies it sluggish or inert by chemical stsndsrds. ‘he
protlem hse been that penicillin is s€o reschive. 'his hss
puzzled chemiste for more than ten yesrs because it is hard to
change just & psrt of a penicillin molecule. Ltn 1957, John
Ce. Sheehan, of the msssschusetts lnstitute of Lechnology, suc-
ceeded in the synthesis of penicillin by ussege of & series of

methods, 811 of which recuire only mild conditionsi Penicillin
ie €t111 mass produced by molds becsuse its nstursl process is

inexpensive.



rhe entihiotics sre sometimes referred to ss the "broad
spectrum” antitbiotics becsuse ezch entibiotic cures more then
one disesse. sor example, see psge f0 for s view of the "broad
spectrum” .

1wo problems srise in the use of penicillin. vhe first
probkem is the side effects caused, such ss dizziness, ringing
in the esrs, snd so forthe Side effects will not occur very
often if the doector controls the usasge of penicillin. 1t
seems that side effects sre the result of individusl metabol-
ism differences. 'he second problem in the use of penicillin
is the development of resistence to the pneiecillin. The reason
is not known why this hesppens. sSome doctors meke this problem
g joke by saying, "Use & new drug gquickly, gentlemen, while it
still hse the power to cure."6

venicillin stteacks bscteris in the following methods.
renicillin interferes with bscterie by "tying up" some item in=-
dispenssble to their nutritionsl processes, snd thus renders
them incapeble of reproduction. Lt is sleo known thet some
gram-negstive bascteris, which sre insensitiye t0 penicillin,
produce sn enzyme (when sttacked Ly penieillin) eslled peni-
cillinese. [he Bnzyre penicillinase then decomposes the harm=-
ful bscteris. Among those which decompose sre the Bscillus
coli snd fypnoid hacilluse.

renicillin (common neme of the renicillum notstum mold)
i{s & member of the plent femily, thus msking it orgsnie. 1ts

cherscteristics sre thet of "brsnching plsnte with frequent
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eross wallse. G0 cholorophyll is produced, thus the plants sare
dependent upon orgenic matter "’ Penicillin belongs to the
phylum of easrpomycetae (fungi), the classe of ascomycetese, end
the order of aspergillales. Fenicillin is sometimes celled
the "plue 101d".

the genersl formuls of structure of penicillin ecen be seen
on psge §. ‘he "X" symbolizes the different sdditives which csn
be sdded to meke different types of penicillins. <The structures
of & few sdditives sre drswn below the general formuls struc-

ture.8
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Hydroxbenzyl Group (nsmes indlcete

of the genersel formula, snd thus naming
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