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Junior 

IIARCH PRESERVERII 

Shoes 
-are designed to promote CORRECT foot posture, and so de
feat the development of common abnormalities in the growing 
foot. Built to provide a maximum of comfort and protection, 
Junior Arch Preservers are available in sizes 5 to 8, 8 V2 to 12, 
12V2 to 3.3 112 t09 for infants. children, misses and growing 
girls. at prices ranging from , . , . $3.75 to $6.50. 

Fitted by X-Ray in our Shoe Section-Second Floor 
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The Penn l\1utual Life Insurance Co. 
Of 

PHILADELI'Hl:\, I'EN~SYLV,\XL\
 

Founded 1847� 
Younj?;stown Headqua rter;;� 

1101 MAHONING BANK BUILDING 
Telephone 6-6204 

HE~RIK G, WOLLTER� 
District :\lanaj?;er� 

Duncan Drug Co. 

A Real Drug Store 

158 W. Rayen Avenue� 
Cor. Elm Street.� 

Phone 76150� 

LUTHER O. WATSON 
Associate Manager 

H. H. TREUDLEY & co.� 
INC.� 

123 E. COMMERCE STREET� 
OFFICE SUPPLI ES� 
ACCOUNT BOOKS� 

STEEL [; WOOD OFFICE� 
FURNITURE� 

Call 4-4421� 
For Prompt Service� 
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Spencer Corset Co pany 
Spcnter Cor~et.s and Support are desig'ned as specific 
aids in t.he tl'l:'atment of post-opeJ'ati\'e tases, hCI'nia, 
nephroptosis, mild turvatul'es, ptosis, and for preg:nanc~' 

and postpartum wear. 

Hepresentatives and their Phone ).Iumber<; 
in this District 

Ellen Henry, 91375, Youngstown 
Laura Bentle~', ?::lltlg, Youngstown 
i\'!ary Granger, 22173, Youngstown 
Lottie Leonard, 27376, Youngstown 
Helen Mantle, 36089, Young!'town 
Edith Gibbons, 4fJ8, Salem, Ohio 
Dorothy Robin!'on, 52395, St.ruthers 
:\Iary l\'!orris, 2214'V. \Van"en, Ohio 
Ruth Hatth, :14:~G White. Champion, Ohio 
:\fan Bascom, 406 North St. Clair St., Gil'anl, Ohico 
Carolyn Holtomb, 27671. Youngstown, Ohio 

POSTGRADl:ATE DAY - APRIL 30TH 

.� 
this is ~ 

NlIlh ~ 

")b@; 
/ 

Ask her to� 
GET YOUR NUMBER� 

3-2626� 

C. L. TholnpSOll' 
INVALID COACH 
2151 MARKET ST. 

IN Tonsillitis Nasopharyngiti 
Peritonsillar Abscess 

hot applications o~ Anti
phlogistine are of undoubt
ed aid in effecting a reduc
tion of inflammation and 
congestion in the pharyngeal 
and laryngeal tissues. 

Sample on request, 

The Oenver Chemical Mfg. Co. 
New York, N. Y. 
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RecCIlt ,;tatistics ,;]\0\\' that in .Vlahoning County for the 

last ten years there has been an average yearly incidence of 

138 cases of diplnhcri;t-\\'ith an anrage of 16 deaths per year 

from this disease, This gins an average of 6.7 death per hun

dred thousand per annum. There are only nine other counties 

in the state, there being eight~'-eight in all, \\ hich suffered a 

higher mortality rate from diphtheria. Therefore, \\'(' occupy 

sen'nt~ -ninth place in such a listing of Ohio Counties! And 

\\T like to think that we are a [Jrogressive. alert, up-to-date 

medical centre, if you please. Nlethinks \\'(' had better get out 

of this se\'ent~'-ninth position-\\'ith a 50 per cent. hi1[hl'l' than 

the avera1[e for the State. 

'Ve all kn()\\- of, and appreciate, the good \\'lJrk \\'hicb 

has been done in .\Iahonin,g Count\' to reduce the incidence. 

of diphtheria. It has met, however, \\'ith only partial success 

and the 11gh t lnust be carried on. 

Dr. E. H. :\'agcl and his Public Health Committee have 

been working hard in an effort t,) properly organize the cam

paign against this common public enemy, They recommend, 

in brief, a continuance of the methods formerly u"ed \\'ith par

ticular cmphasis upon the necessity of pre-schoo! iml1lunization. 

An intensiH effort to arouse interest and dissipate both ig

norance and apatln- will he IHade b~' this committee. in co

oper;ltion \\-ith other organizations, April 20th to :Vlay 14th, 

with the acti\'e co-operation of the ne\\-spapers and radio, 

,;chools and churche,;, Cit\ Council and Parent-Teachers Asso

ciation, Visiting :\ urses Association and .\ledical Societ~-. This 

camp;lIgn ClIlllOt fail. 
DR. l.. G. COL 

Aprii 

) 

of the 

MAHONING COUNTY� 
MEDICAL SOCIETY� 
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SOME REMARKS ON THE GONOCOCCUS BOUILLON FILTRATE ........� 
By HENRI SCHMID, M, D, 

How are we to reconcile the good 
resu Its reported bv some men from 
the lbe of the Gonococcus Bouillon 
Filtrate, with the opinion of others 
who say the~' arc unable to tell 
whether the filtrate has a11\' value? 
V\Thy do some physicians believe tha t 
the use of the filtrate causes more 
posterior involvement or prolongs un
duly the course of the disease? How 
do we account for the fact that some 
patients. treated nlOstly by injections 
of the filtrate, still harbor gonococci 
in their prostatic secretion after an 
apparent Cllre has been established? 

Such contradictory results are not 
to he wondered at if we keep in mind 
some of the known facts regarding 
toxins, antigen,; and an tibodies on 
the one hand and, on the other, the 
complete llack of experimental infor
mation regarding the mechanism of 
immunity production in gonorrhea. 

The usc of a toxin filtrate in the 
treatment of gonorrhea may' seem, at 
first, like a new departure in vaccin 
therapy, hut on closer analysis one 
will probably come to the conclusion 
that there is nothin!!; ne\\' undn the 
sun. 'Ve had the Phylacogen:; back 
in 1911-12; the Immunogens a fe\\' 
years ago. 

JI)J() 

Since toxins are antigenic in nature, 
it might be \\'c11 to have a clear con
cept of \\'hat wc understand by anti
gens. 

Antigens are of t\\'li kinds: com
plete ,;;ld incomplete. A complete 
antigen induce,; antibody formation 
and is capable of reacting \\'ith the 
corresponding illlmune antibody. An 
incomplete an tigen or haptme is only 
capable of reacting specifically in vitro 
and docs not cause antibodies to be 
formed. 

As a rule proteins ouly arc capable 
of functioning as complete antigens, 
"The po\\-er to invoke antibody for
mation is lost sOl11ewhne between the 
intact,tal-:e of the molecule and its 
complete ~eparation into the constitu
ents amino-acids." (\Ve lis.) 

Among the incomplete antigens or 
haptenes are some lipoids and carbo
hydrates. substances of relativelv sim
pie chemical configuration, the ilaren
tend introduction of \\'hich imposes 
no burden upon the metabolic appa
ratus. But these haptenes, though 
unable by themselves to produce anti
bod~' formation are so placed in the 
mosaic of a complete antigen that 
the\ determine and orient the im
mu-nological specificity of the latter. 
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Recent statistics sholl' that in i\Iahoning: Count~ for the 

la,;t ten years there ha,; bee.n an average yearl~' incidence of 

138 casc,; of diphtheria-"'ith an average of ]6 deaths per YC'ar 

from thi,; di,;ea,;e. This gil'es an al'Crage of 6.7 cleath per hun

d red thousand per annum. There are unh- nine other counties 

in the state, there heing eightl'-eight in all, II'hich suffernl a 

hig:her mortalit~ rate from diphtheria. Therefore. II'e occupy 

sevent~ -ninth place in such a listing of Ohiu Counties! And 

II"(' like to think that Il'e are a progrcssiVl'. alert. up-to-date 

medical centre, if you plea,;e. :Vlethinks II'e had hetter get out 

of this sel'Cnty-ninth position-with a 50 per cent. higher than 
the average for the Stat~ 

\Ve all kno\l' of, and appreciate. the /!ood Innk II'hich 

has been donc in :\lahoning County to reduce the incidence 

of diphtheria. It has met, hOln:ver, I\·ith only partial ,;ucces;; 

and the ilght must he carried on. 

Dr. E. H. ~agel and his Public Health Committee have 

been lI'orking hard in an effort to properl~' organize the cam

paign again,;t thi,; common public enemy. They recommend, 

in brief. a continuancc of the methods formerly u;;ed with pa 1'

ticular empha,;i,; upon tht' necessity of pre-;;choo] immunization. 

An intt'nsive rffort to ~Ir()usc interest and dis;;ipate both ig

norance and apathy will be made bv this committee, in co

operation lI·ith other organizations, April 20th to :VIa~ 14th, 

lI'itb the active co-operation of the lIell'spaper, and radio. 

"chools and churches, City Council and Parent-Teachers Asso

ciation, Visiting ~ IIr;;e;; Association and i\'ledi<:al So<:ietl. This 
campaign cannot fail. 

lJR. L. G. COlO. 
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therapy, hut on clo;;er analysi;; one ratu;;. But these haptenes, though 
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]Q3D 
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A hapte!le, a,; thr namc indicatrs, tiveh' Il'ith \'ariou,; bacterial speCies, irrevrrsible. Thus tetanu,; and botu self; modified III ,;ome \I'ay by the 
,ignifies a body- fastened onto another, (Pf~iffer and llessau.) linus toxins are firml" bound bv nerve antigen. 
the t\\'O together forming a unit with 
a purpo,e: it rna) be likened to a 
rider fa,;tened onto his horse 11)' means 
of hi,; ,;addle; thr hor,;e \\'ithllut the 
rider wander,; about; the rider \\'ith
out his horse dcw,; not get \'cr)' far, 
but thr two together "go places," 

Carbohyd rate haptenes have been 
denlOnstratn1 in the pneumococcus, 
till' staphy-Iocnccu,;, the influcnza ba
cillus, the streptococcus, l11eningococ
cu,;. gonococcus and lllany others, 

The heterophile or heterogenic an
tigen,; are those antigens \I'hich have 
been found in the body- of man) ani
mal,; a,; well a,; in bacteria and yeasts, 
the sal11e t) pe of antigen having been 
identified in ,;tructure,; differing as 
wideh- a,; animal and bacterial proto
pla,;m'. Thi,; Il'as fir,;t discovered by
Ehrlich \1 hen he noted that a ,;erum 
produced by immunization Il'ith ox
en throcl'te,; II'mIld h'se the red cell,; 
()( the g~at as lI'ell a~ those of the ox. 
The,;e heterophile interactions usually 
denote the pre,ence of clwmically 
,imilar constituents in biologically un
related forms. Such an heterophile 
antigen ha,; been described for the 
gonococcu,;, meningococcus and pneu
mucoccus TI pc Ill, a carbohy-drate 
haptene being responsible for the ol'er
lapping specificitl'. 

HI' tn:\in,; In' understand a Yariety 
of a'ntigenic. POi';OIlCHI'; ,;ubstances el
aborated hI' or e:xtracted from lJ1icro
organi'Ill';,' plants and animal,;, 

Thl'l'e arc ,;ome highl)' toxic sub
,;tance,; Il'hich are intimately associat
ed II·ith and perhap,; l)ound to the 
bacterial prutopla,;m itsel f. Their re
Iea,;e in large quantitie,; during de
struction of hal'tnia in the bod)' hns 
heen thought to be di rrctly responsible 
for some of the pathological changes 
which occur during infection, HOII'
n·er. the endotllxic effect. when stud
ied experimrntalh- Il'ith bacterial ex
trans or autol) "ates. i" largely of the 
"am(' kind. differing onll- quantita-

Again many hold that the rndo
toxin, are not t\'pical toxins brcause, 
Il'ith malll' of them. it is difficult to 
prol'r that the)' are capable of pro
ducing specific neutralizing anti
bodie,;, although they give rise to 
antibodies react;ng Il'ith the "nucleo
protein" of the hncterial protoplasm, .. 

The differentiation het\I'een endo
and exotoxins i,; probahly more arti
ficial than real since Prigge has dem
onstrated that II'ashed, dead diphthe
ria bacilli contain a poison \I'hich 
corresponds in all important proper
ties Il'ith the to:xins found in the 
amhient Huid. 

The actual lllrchanism of toxin 
formation is far from settled judging 
from the opinion of \Valbum and 
Dernh)', lI'ho state that the grrater 
portion of diphtheria toxin i,; neithrr 
formed by- the living bacterial cell, 
nor released bv an autolvsis process 
from dead hacillar)' bodie~. but orig
inated, in thei r illl'estiga tions, from 
a proteolytic cleavagr of the albu
moses in the lTIedi um. 

The majoritl' of the known toxins 
exert a high I)' specific and selective 
action. One large class of microbial, 
plant and animal toxins are es,;en
tial h endothelial poison,; and cau,;e 
hem~rrhages in the capillaries; an
other sma'lI group has a specific af
finitl' for nervous tissue. The toxin 
til tr;te of most bacteria is a mix
ture of llluitiple toxins with diverse 
biological aetivities; neurotoxic and 
necrotizing ,;ub,;taIKes from the diph
theria and dvsenten' hacilli. snakr 
venom; tetano'l)'sin (hell1olysi~ of rrd 
blood cells) and tctallO,;paslTIin (nerv
ou,; lesion) from the toxin filtrate of 
Cl. tetani, 

In order to be pathologically ef
fective, the toxin must be anchored 
in some \I'a\' to the susceptihle tissue 
cells. either'through specific chemical 
affinity or through the solubilitl' of 
the toxin in certain cell constituents, 
Once union is e,;tablished it is usually 

April 

tissue in \'iL'o. In \:ivo the d'i,;tribu
tion of tetanus toxin I'; exclu,ively 
along thr nerve tract,;. 

As to their properties, mo,;t to:xins 
are thermolabile, some thermostable. 
In a dried state thev retain their 
to:xicit), 1\'C'll, In liq~id form they 
deteriorate if kept for a long time . 
But, as in the case of diphtheria 
toxin, thi,; loss of toxicity is not al
ways accompanird b)' a los,; of power 
to bind antitoxin, Thus toxicitl' and 
antigenicity ,;eern to belong t(; dif
ferent parts of the toxin molecule, 
\Vith reg:ard to their molecular or
ganization, the toxins fall into the 
,;'am(' range as thr filterable viruses, 

~ one of the applied method" of 
chemical investigations have so far 
succeeded in ) ielding highly potent 
preparations in a form completeh' 
free fr01l1 protein becau,;e, as \Vell,; 
,a)s, "a toxin is really a protein to 
which is attached a toxic radical 
which mal' or nw) not be an integral 
part of the protein molecule." 

An antibody i,; a nClI' reaction 
product formcd upon the parenteral 
injection of an antigen, Il'hich unit 
specifically with the antigcn, 

Antibod irs are best described bv 
lI'hat they do, that is in terms of 
antigen-antibody reaction,;, Thr more 
important of these reactions drmon
,;trate the nistcnce of aggl utinins, 
prrcipitin,;, lysin,;, alexin-fixing anti
bodie,;. op,;onin,; (tropins). antitoxin,;. 
bacterial and virucidal antibodies and 
anaphv Iactil' antibodies, 

\Vhilr different experiment,; bring 
to light the existence of diver,;e anti
bodie,;, the viClI' is genera'lly held to
dal', that the various antibodie,; mal' 
in'rralit), represtllt but a single al;
tagonistic action of the immune ,e
rum, 

Chemica II)', antibodir,; are of a 
protein nature; thel occur in the 
serum-globulin and some maintain 
that tht'l are the scrum-globulin it

1936 

The source of antibodies I'; un
knCl\I'n iust like the source of serUll1
g!ohulir;. ~o definite proof h:t;; been 
advanced to shOll' that the ,;pleen, 
bone-Illarrclll', lymph glands or the 
reticulo-endothelial ,;vstem are realll' 
the seat of antibody- f<;rmation, thougil 
"blockade" experiment,; \I'ith colloidal 
dl'estuff,; seem to shOll' that the macro
phages are vitally concerned in anti
h,)dy output. 

The two main characteristic" of 
antibodies are: I) the capacity to 

r('act in a highl)' specific manner with 
the proper antigen, and 2) the strik
ing disproportion betll'ecn the quan
tity ()f antigen and the re,;ulting con
centration of antibodies, 

\Vhat are ,;ome of the biological 
characteristic,; of the gonococcus? In 
the fir,t place everyone know,; that 
it offer,; cultural difficulties. It groll's 
on culture media containing blood, 
,;num, 'bcites fluid or other unde
natured protein of animal or human 
,;ource. As for the meningococcus, 
tll'O kiml,; of suhstances ,;e('m neces
sary, namely certain amino-acids and 
I'itamin-like sub,;tances, 

Again in common II·ith the nwnin
gococcus, the viabilit) of the gonococ
ClIS is not very great: it is readil) 
susceptible to autol) ,;is Il'hich is prob
abl\' due to ,;rveral fal'tor,;, the rela
tio;lship of I\'hich is llnknc)\\ n. \-\'011
,;tein belie\'e,; that autoh'sis i" due to 
a thennolahil(' rnZI'l11e, \~'hile \Vard('n 
think,; it is nue t;) the hI droll-sis of 
fattl' acid,; which occur i;l high per
celltagr in the organi,;m. 

The compo,;ition of the culture me
dium seellls to have much to do Il'ith 
the colonial form,; de,;cribed by dii
ferent investigators. It is Il'ell known 
that various involution form,; arc 
noticed in culture,;, especially Il'hen 
aged: "phantom" forms, Gram posi
tive cocci. Gram po,;iti\'e and GraIn 
nega ti 1'(' bacill i and other biza rn' 
fo;'ms. Here might be mentioned the 
remark of Ral'en 11'110 sal's that cer
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A haptene, a~ the name indicate~, tiveh- \\·ith \'ariou~ h:teterial speCies, 
signifies a both, fa~tened onto another, (Pfeiffer and Bessau.) 
the two together forming a unit with Again many hold that the endo
a purpose; it may be likened to a toxins are not tl'J)ical toxins because, 
rider fastened onto his horse by means with mal1\' of them, it is difficult to 
of hi,; ,;addle; the hor,;e withuut the prove that they are capable of pro
rider wanders about; the rider with ducing specific neutralizing anti
out hi~ horse doe~ not get very far, bodies, although they give rise to 
hut the two together "go places," antibodies reacting with the "nucleo

protein" of the bacterial protoplasm,Carbohydratc haptenes have been 
The differentiation he tween endodemonstrated in the pneumococcus, 

and exotoxins is probahh' more artithe staph~'lococclJ~, the influenza ha
ficial than real since Prigge has demcillu,;, the ~treptocoCCllS, meningococ
onst ra ted that washed, dead diph theCllS, gonococcus and many others, 
ria bacilli contain a poison \\'hich 

The heterophik or heterogenic an corresponds in all important proper
tigens arc those antigen~ \\'hich have ties with the toxins found in the 
been found in the bodv of man\' ani ambient Auid, 
ma];; a,; well as in hact~ria and )'easts, 

The actual mechanism of toxin
the same type of antigen having been 

formation is far from ~cttled judging
identified in ,;tructure~ differing as 

from the opinion of \Valhum and
widel\' as animal and hacteri ..tl proto Demby, \\'ho state that the gTe,lter
plasm. This \\'a~ first discovered by 

portion of diphtheria toxin is neither
Ehrlich when he noted that a serum formed by the living bacterial cell,
produced 1)\, immunization \\'ith ox

nor released by an autolysis process
erythrocyte; would lyse the n:d cells from dead bacillary bodies, but orig
of the goat as \HIl as those of the ox. inated, in their inn~stigations, from
These heterophile interactions usually a proteolytic cleavage of the albu
denote the pre~ence of chemically moses in the medium,
similar constitucnts in biologically un

The majorit) of the known toxinsrelated forms. Such an heterophile 
exert a highh' specific and selectiveantigen has been de,;cribed for the 
action, One large class of microbial,gonococcw" meningococcus and pncu
plant and animal toxins are essenmococcu,; Type !II, a carbohydrate 
ti all v endothe lial poisons and causehaptene being respon~ible for the over
hem;Jfrhages in the capillaries; anlapping spec; fieit\'. 
other small I!roup has a specific af

By toxins \\T understand a variety linit\, for nernJUs tissue. The toxin 
of antigenic, p()isonoll~ substance,; el filo,;te of most bacteria is a mix
aborated by or e"tracted from mic 1'o' ture of multiple toxins with diverse 
organism~, plants and animal~, hiological acti\'ities; neurotoxic and 

There are ~ome highh to"ic sub necrotizing substancc~ from the diph

stance,; \\'hich arc intimateh- a",ociat theria and drsenter\, hacilli, snake 

ed \\'ith and perhaps hound to the venom; tetano'rysin (henlOh'sis of red 

bacterial protoplasm itself. Their blood cells) and tetanospasmin (nen're
lea~e in large l]llantitie~ during de ous lesion) from the toxin filtrate of 

~truction of bacteria in the body ha,; CI. tetani, 

been thought to be di rect h' responsible In order to he pathologically ef
for sOllie of the pathological changes fective, the toxin must be anchored 
\\'hich occur during infection. Ho\\' in some WaI' to the susceptible ti~sue 

ever, the endotoxic effect, \\'hen stud cells, either through specific chemical 
ied experimentalh- \\'ith bacterial ex aflinit\, or through the solubilit\, of 
trarts or autoh'sates, i~ large'" of the the t~xin in certain cell constitu~nts. 

~ame kind, diffcrinl! onh- quantita- Once union is established it is usuaTlv 
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irreversible. Thus tctanu~ and hotu self; modified in some way by the� 
linu~ toxins are finnh- bound bv nerve antigen,� 
tissue in \'itro, In ,;ivo the d'i"tribu The source of antibodies IS un�
tion of tetanus toxin is exclusin~ly kno\\'n just like the ~ource of serum
along the nerve tracts. glohuli,~, :\0 definite proof has he 

aonll1ced to sholl' that the spleen,As to their properties, most to"ins 
hone-marro\\', lymph gland~ or theare thermolabile, some thermostable. 
reticulo-endothelial s~ stcm ar(' reallyIn a dried state thev retain their 
the scat of antibody formation, thoughtoxicity well. In liq~lid form they 
"blockade" experil~](·nts \\'ith colloidaldeteriorate if kept for a long time. 
d\"estuffs seem to shOll' that the macruBot, as in the case of diphtheria 
phages are vitally conccrnnl in antitoxin, this lo~~ of toxicin' is not al
hod~ output.wa)'s accompanied b)' a I~ss of po\\'er 

to hind antitoxin. Thus toxicit\, and The t\\'O main characteristics of 
antigenICity seem to hcllll1g: t(; dif antibodies are: I) the capacit\ til 

ferent pa rts of the toxin molecule. react in a highh' ,;peci/ic manner \\'ith 
\Vith regard to their molecular or the proper antigen, and 2) the strik
ganization, the toxins fall into thc ing disproportion between the quan
same range as the filterable viruses, tity of antigen and the re~ulting COll

centratiun of antibodies.
:\'one of the applied method~ of 

\Vhat arc some of the biologicalchemical investigations have so far 
characteristics of the gonococcus? Insucceeded in yielding highly potent 
the first place e\'ery onc kno\\'s thatpreparations in a form completely 
it offers cultural diflicllltie~. It gro\\'sfree from protein because, as \Vells 
on culture media containing hll.lot.!,say~, "a toxin is really a protein to 
serum, ascites fluid or other unde\\'hich i,; attached a toxic radical 
natureo protein of anililal or human\\'hich mayor mal' not be an integral 
~ource. As for the meningococcus,part of the protein molecule." 
t\\'o kinos of substance, secm neces

An antibody is a nell' reaction sary, namel~' certain amino-acids and 
product formed upon the parenteral \'itamin-like substances.� 
injection of an antigen, which unites� Again in common \\'ith the menin
specificall~' with the antigen. 

gococcus, the viabil ity of the gonococ
Antibodie~ are best described b\' 

Cll, is not \'(~r~' great; it is readily
what the\' do, that is in terms of susceptible to autolv,;is lI·hich is prob
antigen-a;ltihody reactions. The more 

ahlv due to several factlll's, the rela
important of these reactiOlb demon

tio;l~hip of \\'hich is Unkn()\\'I1. \ V011
strate the existence of ag!!lutinins, 

stein believes that ;llltol\"sis is due to
preeipitins, lysins, alexin-fi~'ing anti

a thermolahile en Z I'l lit', \;'hile \Varden
bodies, opsonins (tropins), antit()xin~. 

thinks it is due to the hydrolysis of
bacterial and virucidal antibodies and fatt\' acids \\'hich occur in high per
anaphdactic antibodies, centage in the organism,� 

\ Vhile different e:\periments bring� The composition of the culture me
to light the l'Xistence of di\'erse ;lIlti dium seems to ha\'e mlH'h to do \\'ith 
bodi~s, the vie\\' is generalh' held to the colonial forms de~nihed lw di t
da\', that the vario~" antib-odies ma\' fercnt investigators. 1t is lI'ell kno"n 
in· reality represent but a single a,; that \'anolls' involution forms are 
tag-onistic action of the imlTlunc "e noticed in cuI tu ~es, espeL:ia Ilv \\' hen 
rum, aged: "phantom" forms, Gr;;m Plhi

Chemicalh-, antibodies are of a ti~'e cocci, Gram pO"iti\'e and Gran 
protein nature; the\' occur in the nel!:atiI'C bacilli and other bizarre 
serum-globulin and' some maintain form,;. H ere might he mentioned the 
that they arc the serum·globulin it- rnnark of Ra\'en \\'ho Sal" that cer
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