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Huailed as Mighty W eapon

m WAR on

By CLAYTON R. SLAWTER

NENOWN to the vast m

countrymen, an American

ing quietly with test tebes, o

and microscopes in a mad-We

tory, has made a series of astound

that may give the medical professic
a number of deadly discases.

He is Dr. Arthur 1. Kendall professor of rescarch
bacteriology in the Northwestern University
Medical School at Chicago. Made public a few
weeks ago, his findings have been hailed the world
over as the greatest forward step in medical bac-
teriology since the days of the immortal Pasteur.

vendall's discoveries may be said to fall into
two clesely connected groups. Finst of all, he has
succeeded in growing at will, from the blood of
patients suffering from these diseases, the germs that cause
influenza, measles, arthritis or inflammation of the joiats, com-
mon colds, and endocarditis or inflammation of the heart lin-
ing. Hitherto all efforts of scientists to identify the germs of
these familiar, often fatal maladies, and to grow them in the
laboratory, had ended in failure

‘This achievement cbviously is of the greatest importance to
the future study of these discases and eventually may lead to
means of checking them. The reason other sclentists were
unable to isolate the germs was that the bacteria were invisible,
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DR. ARTHUR I. KENDALL, professor of research bacteriology in the
Northwestern University Medical School at Ery
in history, he has succeeded in makiu mvnlble disease germs visible and
;l‘n mn-kbun able to see what some of man's

is wor]

icago. For the first time

worst enemies look like

that
Ilpoﬂwhkhumyleedaduwn‘ybt

are the invi lom of the germs
at will ia 1

even with the aid of the most powerful microscopes. For the
first time in medical history, Kendall has made them visible,
Even more sensational and far-reaching is his discovery, grow-
ing out of these experiments, of a method, reminiscent of the
magic wishing ring in the fairy tale, by which be arbitrarily can
change the germs of many discases from their invisible to their
visible form and back again. This be has done with the germs
of influenes, typhoid fever, infantile paralysis, yellow fever. poeu-
monia, scarlet fever, asd the bacteria that are responsible for
boils, abscesses, blood poisoning, and certain skin discases.

”



The fact that there aro two kinds of dis-
ease germs, visible and invisible, had been
suspected by scientius for somme years,
The frst to suggest this posssbility was
De. F. W. Twort, of London, who, nearly
twenty announced that be
believed rhd discovered invisible mn
These studies were contineed by Dr, F,
ol IlenIr a Fremch ian fn the Egyp-
thin government service at the time, and
e theory o the “pacierophage - which 1
the “bacte "
created a sesmsation in medical circles when
it owas announced,

Acconfing to this hypothesis, there exist
minute, invisible germ parasites, or germ-
eating germs (called bacteriophage by Dr,
d'iimlltl.tl\umy—dhnnmn
disease germs peey on us without, how-
ever, atacking the human system, Fif-

s that methods of com-
buting them may be do-

W 3
Secondly, his work
throws a i

Lo nt  new ‘
the mysterious
mm":d activities of

the bacteriophage, Kew-
M nrtndly succeeded in
J‘-‘ these minwte, in-
cannibals into the -
germs whick they

serm lo ldagﬁl in destr

me As Joreshadowed

the experiments of Dr.

simply are the imvisible -
Jorms of their oum prey.

at the Pasteur Institate HOUGH still in their X T— L
hl‘ardllutlc for the first time applied carly st the possi.
his theory, curing a case of dysentery by  billities of Rendall’s find-
means of “bacteriophagy.” ings to the study of At riEh. 3 vebe of agar cultares. A drsp of
bacteriology and, theough Phage, alewed 16 richie ime the funguse
WH]LE it was known that there were it to medical sciemce, seem L‘;m‘m&‘m‘m Above,
fvisible germs, it was Jeft  limithess. 1 ll"'"‘h""a; hearts lnte which bactesia taken fram pa-
lubr.miolhﬂtr ohkl.nimdtyol eriophage can thent are placed. In sbowt «ight hours, they
Michigan, lo discover, more recently, that  “made” at will, it would ultiply 50 culture becomes Gpaqee 45 seen
there are visil invisible forms of the  seems that ammunition of -y .’::‘,:":.“::.:
same germs, He hed this effective- UAnspaTent as seen bn left tube. provieg
uoaﬂly" n the case of the perms of ness could be brought into hat the bacteria Bave all beem destreyed.
q“t tholen typhoid, and diphthe- phy in foture wars on
ria, whi pmd bdl i ud leading

tant still, was immune from the bacterio-

Now. the tremendous significance of
'Wﬂh ceatributions lies in these two
lacts:

First, through kis the germs

cmlhmolmhwwrful nr- weap-
mmlhﬁulonahx of diseases

that have been among the
:ﬁuy for centuries, Kendall “TL.

may
peactice of medicine,

When, a few weeks ago, Dr. Kendall
concluded the annowncement of the out-
come of his researches in a lecture before
a di i scaentisic hering  al

change from the wisble to the insiEble
Jorm, and viceversa, cam be watehed amd
lonl'oud In other words, the lho'
visible killers now can be brought out
-ln lheqn where they may be stodicd

Northwestern University Medical School.
the  mild-mannered. ﬁnyru-rmrdd
ptulﬂwf::i groeted by 3n ovation. 'I‘he

moesent the a

<hecring cea
Dr. Edward C, Rosenow, chiel of zhe

2" De. In& Cue-
ter, dean of tk lu\my ol

declared:

voveries of Lowis Pasteur sixty years ago.”
As in the case of many J s

great imnovations. the secret of Kendall's

discovery, ance s simple

Fatal Maladies Is Told in This Dramatic Article

ﬁ‘ w Sick Locusts Led to the 1)lsm-z'ug' of a New Cure
Jor
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At boft bn Grawing, phage s attaching & group of germa, Neat, phage beeaks thosagh porm abell, Blls gorm, which burvis snd is comumed,

ble or invisitle ther on human

proteins.

Dr. Kendall belicved «m “faulty germ
diet™ was responsible for the failur! of
scientists to grow the bacteria of influenza,

He found that be could make germs visi-
by feeding

as beef tea and nlalm. which contain the
breakdown, o i

products M
proteins. “‘knn I:-—ar—wlh that

Alm penetrating the Bumai
bedy, -Causing  germs, hcn-\!r.
theive on stronger stufl, They eat the
fm peoteins themselves. As a matter of
act, the human and animal systesn con-
taing scarcely any beeakdown peoducts of
peoteing,
0 KENDALL gave his germs high.|

S fi made n cubre heid

tein rations. made a culture
out of pieces of the small imtestine of

injected a few drops of it into the blood-
stream of a rabbat. animal assumed
all the well-known symptoms of the “a.”
Then came the cssemtial part of the
experiment.
He mixed some of his doudy fluid, con-
uum& it will be remembered, of “K med-
™ and infuenza patients’ blood, with
a q:nnuly of the old-fash-
joned perm-foods,  The result
was staniling. The germless

germ;
their long-sought, visible
form!

Kendall repeated this ex-
periment with 1he hitherto
mvisitle perms of several
other discases, and in each
case the sesult was the same,
Then he reversed the proce-

human beings, pigs, dogs or rabbits, which  dure. T: germs that, un.

he called “K medivm." me this fhaid Iilhﬂl,hld known onl
even the faintest traces of in their mi ically visl-
ucts had been chemically removed. ble form when grown in the
nto the culture be poured from old-fashicmed germ-foods, he
human influenza patients, which caused the  plasted them in his high-pro-
medisn to become cloudy. tein “K medium.” They all
To make sure that the mew misture became invisible. Now he
filtered these invisible germs

actually comtained perms,

llmugh the very finest of porcelain filters.
The flsid that came thi be mixed
again with the old-fashioned germ-foods,
As ol , the germs once more
awumed theie visible form. No matter
bhow often be repeated the experiment
cach time he got visible germs out ol
visible viras (Continwed ow poge 129)
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CANNIBAL GERMS Noﬂ Delta 1932 Catalog Shows

WAR ON DISEASE
(Continned from page 19)

filterates, and made the visble bacteria
change back to their invisible form by plant- ‘
ing them in his Nigh-protein medium, Dr, |
Kendall belleves It possible that all disease
germs lead this kind of “doubile life,” depend-
ing on what sort of dict they feed on.

The experimenter watched the perms
they changed from their visible to their invis-
ible forms. They first lost sharpness of out-
line and grew blurred and fuzzy wnder the
lens of the miscrescope. 1n the end, nothing |
ined but tiny granules, which pased
threugh the fine lters. These Etthe gramdes |
later became full-fledged, viiible porms again,
cither by growing or by reasembling theme
selves

In the pas, certain puszling granules have |
been found in the spinal Buid of patients in
the carly stapes o deetkin (o, Thaoh
it now appears, may be the hali-charged
perms I the process of becoming invisible.
For we in future experiments, Dr. Kendall
| bas perfected a mew, refimed form of his

“K medium.” peepared from Nghly purified, |

crystalline peoteins. |

HILE Kendall's fadings, sccording 10

expert medical opinion, probably will
work radical changes in the future treatment
of & sumber of diseases, the carbier discovery
of bacteriophage alrendy bas bad a far-
reachisg eflect on medical peactice. It has
reed al men (rom the ness with
which they formerly approached isfection
In the light of Kemdall's discoveries, there
remains Batle doubt that these tiny canni-
bals, s destructive to their brothers but
Barmless so far as man is concerned, will
prove the physician's mest powerful alies,

In Senezal, French West Alrica, phage was
given 3 trial recently againit bubonic plague
Tt was st fiest administered 1o patients in
advanced Mages of his terrible dican.
Amecag thew sulferers, we are told, the mor-
tality, by any other methods of treatment,
would have beem one hundred percest. Vet
when bactertophage was brought into the
field, the number of cures effected were in
the peoportion of fifteen to twenty-one.

Under the direction of the Owaldo Cre:
Trstitete of the Brasilian povernment, durisg
the last few years, 10000 cases of dysentery
Bave been treated by bactertophazy. Out of
all these oaly two failuses have bees reported

ACTERIOPHAGY was tried for the fine
time in a cholera epidemic in the Pun-
India, mot long ago, with striking wec
Under all previous methods of treatiog
Asiatic swourge, the mortality ran from
| sixty to eighty percent. Bst when phacze was
tried, fatalities dropped 1o as low 2 cight
and onedeath percent !

discovery of bacteriophage has solved
the ascient riddle of the Gasges River in
Inda. By the Brahman temples at Benares,
thousands of matives Bathe daily in the
sacred stream. Vet a few miles upstream
from their bathing ghats at the temple sops.
the wnbolievably &by, since it
receives the desimage from 3 densely popals
ted land that for cesturies has known o
sewage system but the sheggbh streams and

jab,
o
this

h would be almest certaln desth 1o bathe
in many parts of the Ganges. Still, for
Dundreds of years, millions of natives have
washed (s i, protected from infection as we
mow koow, net by their oun strange gods,
but by bacteriophape (hat devour the disease
germs

Let us watch the phage at work. Since
we can't e it by any scientific meass, Jet's
suppose ourwives (Comtinned on page 130)
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slomal, » istis illustrated and
in this big 1932 Delta Catalog. A com.

plete line of lm, ven jointers, cir-
cular saws, hand saws, jig saws, woodturning
prosses, img cutiers, sanding
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The svmiboliom a0 bovsisbally exrrved n Dovid's

CANNIBAL GERMS NOW WAR ON DISEASE

(Continued from poge 129)

equipped with eyes far stronger than the

s large
Now let us watch nn‘ul'y whlk the nlum
attacks, say, a staphylococcns perm. the

that makes all the troubde in indected w.b»
carbuncles, and boils. This germ, resembling
a bunch of grapes, comsists of a number of

fact, &
might be covered with hundreds d them,
Alesgride one of perm globes, the
*E if uv could see it, would probably

it as big as a torpedo alongside a

hllbhlp. and it b almost as deadly. With
e we see the phage
muh ludl to l germ and disagpear witkin
it Once inside hn—ai?l.mm

e "m'-:-""--__,',". hant® Tty Sl wh o' S o

..u..-..—.u'_{ﬁ"‘" et mosing s | the phage eats it maltiplics, and it keeps o

o 'E' E-‘-:-lwuh -- :‘ll-:‘ :;i;;l-u ving. untd lbm Is u:l::

us " Then |k germ’y M

ErAED et | b S e T R
la 3

4 4 €. Marriem Co., Savingield, oss, 3
-—.onn-ugnﬁ' !.l Tall

SRR

o= ——————

| This o, imtead of

HE eating process which you bave just

watched is mot 2 tearing with teeth a
Jaws, Itis mhﬁ an “eating™ Bhe that done
by some acids whes they are brought into
contact with certain mat

u result of Dr. Kesdall's werk. We sec 2
man partly fll eack coe of & member of
test tobes with am amber colored fuid,

Bit tubes up agaimit the light be
shows us that the lquid is tramsparent,
explaining as be does so that it & a culture
mediam, a beoth made of animal heans.
Into each tube, er culture, be pats samples of
Racteria ulm from a patient e whoms
bacterd ¢ it 10 be practiced. Them

cultares, telling us that he most
let them stand for several boun,

When we return to the hhnuury we find
the tacteriologint holding his csltures wp to
the light. one by one. We see that the cul-
Iun lmﬂum. ormerly tramsparent, Is mow

In reply 10 our question, he says:

“Whu the medium gets clondy Kle this, it
shows that the perms ase sctive and beeed.
ing. “vlmlbulbfvlnnllhmanl
bealthy and Bave setthd down to Nie i
their new surrow

As we watch b he several drogs

culture,

the phage,” be informs ws. “We aren't suee
yet jut which phage will kill germs of the
'hvﬂlt on which we're working. So we
several germ families and mow we're

M-h! a different phage on ecach of
them. In that way we'll know what phage
will kill them."

0\' OUR mext wvisit, the bacteriologist
as he bands us one culture out
ollhmnwhkhhlnhl working.

Ihlk

n‘l, Bas retersed fo its forsser transparent

'T\h Is the ™ be tells us, “that will
Vhen & healthy culture turms
teamiparent. it shows that the germs o it
are dead. S this is the phage we'll 1I\v our
puatient; but fiest we st do some {urther

heckivg up on ™
Sevenal dno- of the sterilized cultere are

put into each of the other test tubes that
contain seill mhr perme. After standing for
it bs noticed that these ako

& temove sny perm
may have excaped the phage,

n
mhph-n uman
cheek the ravenous horde of
that were wasting the countryside. At Lot
matere, havieg swnt the dreaded visitation,

inects were begine
ming to fall dﬂd i ml numbers. Evi-
dently some strange disease had Killed them ;
but what was h’ Sciestists went to work
o:':nhe dead insects, dissecting and examining

Takine nm‘lﬂ of the bacteria found in
the bodies of the locusts, hem

die In great numbers and
sbortly a thirg of the past.

infection and discawe

sick locusts, 3t was apparent that the assar.
ing little parmite beed in Bih, So .
ground, and
streams like the Ganges beca
® for the mew and fi Nittle organ-
ism. The sewers of Paris, wtally, have
been found to i f
found so far.

g
®
-
Sa
L]
£
g

watched, If tl

lmk—-ﬂﬂ' are po
M hm lrkd

ueﬂk e T
...wav "ol phape o at and.

2
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