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Pneumonia is an acute inflammation
of the pare[chyt!1d of the lung and may
bc eiXher lobar, bronchial, interstitial
or cohbined in form. The traditional
distinction has bcen between lobar
f neumon ia and brohcho pneumonir.
However. the el iologjc diagnosis is
much more jmportant, since the intei-
ligent treatment of a patient depends
on i t .

Most of the lobar variety and about
one-half of the bronchial varlety are
caused by pneumococcic infection;
most of the remainder results from in-
fection with one or more of the follow.
ing: streptococcus hemolyticus, Fried-
lander bacillus, staDhylococcus aureus,
influenza bacillus, oi possibly, a filter-
able virus. Occasiolrally cases may be
caused by other non.bacterial agents.

In 1934 there were 1,100 cas€s ol
pneumonia reported in this State; 1935--
1,318i 1936-1,304; 193?-1,261 and 1938-
1086, or a yearly average ol f ive yeals
cl 1,214 cases reporied. These report;
cover all forms of pneumonia. Durilrg
the same five year period there were
5,353 deaths reporteil or a yearly aver:
age of five years of 1,070 deaths givihg
a mortality rate of 65.5. It is apparent
at once when the deaths so nearly ap-
proximate the total cases reported that
reporting of cases is far from cornplet..
T  i s ,  t he ro lo fe .  no l  poss ib l e  t o  ga in  i  n
acculate pictur:e oi [he incidence ur
pheumonia in this State until rcporiing
of cases oI the ihfecl ion is more near' ly
completed. Horvever. assuming the mor-
l a l i t y  p i c tu re  j s  n )o re  nea r l y  accu rA 'e ,
we may conservatively est imate that
sfproximately 4,230 cases occrlr annLr
al ly. This est imate js bascd on the cor-
selvatil'e mortality rAtio of one death lo
t.u! cases l \ 'hich has b?en found rather
close in a number cf studies-

If the average experience of the past
rvith respect to the incidence of the
various types of pneumococci holds true
then a high pelcentage oI the total
pneumonias will be due to pneumococci
cI Types I, II, V, !'II anaMll. Since
specific therapy is now recognized fcrr
these in addition to others of the pneu-
Irrococci types anil further since the
physician looks to the laboratory for
aid in the determination of type or bac.
teriological diagnosis, I shall limit my
remarks today to the problems due to
pneumococci pneumonias.

There are thirry-uree types of pneu-
roococci. Certain of these types occur
more frequently than olhers in human
dis€ase. About one-hal{ ol all the
cases of pneumococci lob_ar pneilmonid
are caused by Types I, II, V, VII and
VITI. The Type I pneumococcus alonc
is responsible for about one_quarfer of
all cases of lobar pneumonia. In in-
fants and children the common types
ha! e been reported as XIV, VI, XIX anrl
I in the drder' of freqn6nd|'n6mdd.
' Types I anA I1 pi'reumococci are ralir,
and Types V; VII al1d VITI relatively
rncommon in the thloats of normal ir .
dividuals, or in individuals who are
suflering from ordin.ry upper respjra-
tcry infections. These types ar:e not
infrequently present in the throats of
lT .pny  , l  t he  I ime  o f  l ype  spec i l i c  eo i .
dernics or in direct contacts of pneu-
monia cases of these types. Types III,
\:I, XVIII and many of the types abol'e
XX are commonly found jn norhal
throats.

I t  i s  ^ i , en  d i l t i cu l t  t o  de le - rm ine  i n
cases of these latter: iypes associated
with symptoms o{ pneumonia whether
' h (  o n e u m o " o c . u s  f o u n d  i s  j h e . l i o i o g j :

. o ,  ^ 1  ^ l  i h .  d i c . . c .  ^ r  s ' h p i h p ,  i {  ' - , , , . .

s€nts a tyt le herbored in the upper 13
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spiratory tract of these patients. The

differentiation rests largely on a, care-

ful study ol good sputum specimens by

A competent bactedologist and on the

results of blood culture.
Typically the onset of pneumonia js

characterized by chi[, pain in the cheFt,
cough \Mith expectoration ol rusty or

bloody sputum and elevation o{ tem"
perature. Actually, the presenting

symptoms may be any one or combfuta'

tion of these, and the occurre4ce of

such should arouse the suspicio!! of
pnelrmonia. A carei l l  bacleriologic ex'

amination of the sputum should be car-

rieal out at once, since early therapy

offers the best chance of recovery for

the patient.
It is considered advisable to obiain

material for typing before chemothera'
p) is started, since it is said that these

drugs occasionally alter the pneum')-

coccus so that typjng may be verY

difficult if not impossible.
A blootl culture taken Prior to the

onset of serum or chemotherapY maY

serve as a check on the sputum typing,

lt is also valuable in prognosis anal as

a guide to thelapy in any given case.

So far in this presentation I have !e-

ferred .lo th€ labor:atory xEsponsibility

in the trtleumonia probl€m only from

the stahdtolnt ol bacteriological diag'

nosis- This aid frorn the laboratory is

eqLral ly importanl.  whethel lhe case is

to be treated with sulfapylidine or typc

specific anti'pneumococcic serums,

I feel it desilable io emphasize at this

point thai laboratory technicians as'

.sume a posi i ion or pxtTaordinary im

po r tance  i n  t he  co l rduc t  o f  pneumon ia

pr.ograms. Accuracy in bacteriological

djagnosis, pneumucoccus tyDjng and

blood culture',vork is absolutely essei l_

t ial  for the successiul control of pntu'

monia mortaiity by specific serum ther_

apy. It is, therefore, necessary for any

l j  bo ra lo r y  se rv i l l e  i hP  rnpd i ca l  p l o r c "

sion to be properly equipped alld corD'

petent to give such assistance to ! ire

physician ln the handling ol pneumon.la
patients.

Recently the advance oI chemothela'
pJr in pneumonia through the use of

the drug sullapyridine has materially

assisted in the reduction oI pneumonia

mortality. However, this lolm oI thera'
py introduces additional problems for

which the physician again looks to the

leboratory for assistance There can be

tittle doubt but that the introduction oI

sulfapyridine in the therapy of pneu-

Eronia represents a great advance in

the treatment of this disease. There are

certain obvious advantages in the use

of the drug in cases where selum the):a-
py is used with hesital ion. such as i l l

patients with known allergy" to horse

or labbit, with congestive cardiac fail'

ure or with cardiac alrhythmia and in

the extremes of life. On the other haod,

prtients with hepatic or r€nal disease,

{ranulocylopenia, severe vomit ing or in

post-operatives where vomiting should

be avoided, ought !c be treated with

serur ralher lhan st l l lapyridine.
Sulfapyridine therapy has certain un-

lavorable aspects. The absorption, ex-

cretion and degree of acetylation of the

drug are very irregular ln alifferent
patients and these {actors cannot be

predicted. There is reason to beliel'e

tl..at the optimum dcse is that which re'

sults in a concentration in the blood of

4 mg or m, te Pei 100 cc of the non'

acetylated lorm of sulfapyridine,
Acetyl-sulfapyridine. the combined

form of the drug, is not +.herapeutically

effective and is more toxic than the

llee form of the drug, but its formation

to some degree always occurs Hemo_

l)'tic anemias, both the severe acute

iype or the milder delayed tYPe, maJ

occur following use cl the drug. Agran-

!iocytosis has been observeal, usually

after ten daYs or more of lreatmen:'

however, it may occur early.

Ooe ol the most important corqplica-

tions of sulfapyridine th€rapy concerns

the renal function. H€maturia has been
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noted with considerable frequency and
has olten been associated with symp'
toms suggesting lenal colic. Nitrogeo
retention and edema have been ob-
seived. The acetylated lorm is les8
soluble than tbe ncn-acetylated form,
resulting in the perclpitation of crystals
$'hich have been found. in the urinary
tract of fatal human cases. I'requently
crystals may be seen in voided urine.

I have covered the treatment and
(cmplications result ing from sul fapy' i_
cl ine very sketchi lyto serve as a back-

Frounal for the laboratory portion of fe
sponsibilities in chemotherapy of pner,i-

monia.
First, a deter'mination of blood level

o{ the drug. The Marshall test or a
modification ol it is perhaps most wide-
ly useal. At least one blood determina-
t ion is desirable (13-18 hours afrer in'
stitution ol therapy) since individual
variations in absorption, acetylation and
excretion are common and m.ly require
ir dosage adjustment depending on free
lcvel in the blood.

The occurrelrce cf blood dyscrasla
makes it desirable to have a frequent
examination of led cell count, Hemo_
globin and differential. The knowledge
or pxcretion of thF drug in lhF urine

will assist the physlclan in evaluathg
therapy adjustment

Laboratories equipped and stalleal to
assume responsibllity for thelr part in
the control o{ pneuinonia mortelltJr caD
be ol inestimable asslstaDce to the phy"
sicians and are indispensable to an
adequate control of the dlsease,

In summary, I have polnteal out the
Iollowing: First, that a delinite pneu'
monia problem iloes exist in this State;
and, secondly, that if existing labols-
tory facilities were maale available for
txping, blood level detelminations,
blood picture analysis and urinary Cc-
terminations as a r-neans of evaluaung
.chemo-therapy, the physicians of the
State would be materially assistecl itl
the control of this disease. Although
this subject has been covered vely
briefly, and only a few ol the facts rela:
tive to the therapy anal courses of the
disease have been brought to your at'
tention, many more will be found in
the literature.

I trust this briet outline will serve 10
arouse your interest for further reading
aud study of pneumonia particularly as
10 the palt you may share in the efforts
made to reduce the mortality from this
disease.

Mycetozoa: Fungus-Animals
By WALTER FLOWERS

These are sumy, filmY, mould like
nasses, of visible, aod often consider'
able, size, which live in damp places,

and creep over rotting lvood, decaying
leaves, humds soil, etc. Late! they be-

come convertCd into spores and spore

cases which are otten elaborate and
beautiful. Over four hundred species
are known and scattered all over the
world. And are to be found in the arctic
zone as well as in the tropical coun'
tries. Some species aie to be lound in

nearly every country where man is to

be found.
The ordinary plan'! body, called tlle

PLASMODIUM, is a mass ot Protc-
plasm, much Uke the white of egg in

consistency, lacking walls but contain'
ing many nudei. In Sme sp€cles it is

compact in fo1ln and oruY a few milli'

meters in aliametetj ln others it is a

loose open network, as pictured in the

interesting slides you will soon see,

Sometimes they form irregula! lilms or

sheeis several inches across. The lack
of walls and the relatively gxeat size of
these plasmodium lender them ver?
favorable subiects for extensive investi-
gations upon the characteristics ol the
plasmodium. In color they are typicallv
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i.r'hite or yeilowish, but are also pink,

violet, and other tints, though they Dev-
er display the green substance of chloro-
phyll. Ordinarily the protoplasm liv€s
irpon some damp organic substratum
r:pon which it feeds saprophytlcally, o!'
ten ingesting, like an animal, solid
pieces ot substance from which it later
djgests the nutrient mateiials. Corn-
monly it exhibits active streaming and
olher movements, whereby i t  creePl
over the substlatum like an animal, e- g.

the Amoeba. It becomes quiescent iu

times of ihyness, anal renews its activi'
ty duiine humial intervals. Ordiuarily
it keeps away from light, and hence it
is to be found in crevices, or undcr
camp objects. But when about to pro'

duce spores, the plasmodium moves out
from the shelter. rises to the summit of
the object beneath *hi;h it fofmerly
lay, and there these proceed to convert
i ts entire substance into sporangia, onc
or a cluster, containing asexual spores'
The sporangia, easily visible to the nak'
ed eye, have usually a supporting stalk,
a firm wall, and an interior lacy-delicate
ir-amework, called the CAPILLITIUM.
This capi l l i t ium by i is swell ing hygro-
scopic movements, Pushes out the
spores, which are thus removed by the
wind, It dilfers greatly in form in the
djffetent species, and olten, like the
sporangium wal1, is brilliantly colored
Thus the sporangia exhibits a diveristy
and beauty of which the plasmodiur4

contains little suggestion. Iu the fonna'

tion of the spores occur certain nuclear
fusions which suggest fertilization, the

lowest traces thereof known among
plants.

The spores possess thick cellulose
r. 'al ls. and are lrue resting spores. Afler
ciissemination, they germinate in water
i'nd lorm unicellular free_moving swaDn
spor.s, which recal l  the Flagel lata. The.J

swim about for a time, living saprophy'
tally; then they come to rest anal form

amoeba-like bodies, which multiply by

lission. Ultimately the creep in groups,

and these irto larg€r groups, until thev

folm a new plasmodium' Molphologic'
al ly. therelore, the plasmodium is a

l(ind ol colony, in which the indiviiluai'

i1y ol the original members has become

completely merged. The plasmodia re"
produces also in other minor ways' no-

t3bly from separate haral . tragments, or

sclerotia, whicl\ on access of water,
produces new plasmodia. The mosl

srriking of all the Myxomycetes' in re'
gald at least to its plasmodium, is (Aeth-

alium septicum). Its favorable home rs

old tan bark (whence its name "flowels

of tan") and its yellowish slimy plas'

modium often reaches a foot in diame'

1er, rhough the spore formatjon is i l l_

conspicuous. Mostly the group has no

particular ecomic to man's interests, but

one parasitic fom procluces the damag'

iDg "club root" of the cabbage'
The Myxomycetes exhibit relatious to

animals so close that some biologists

lave placed them ln that group, and

tbis position is expressed in one ol theit

nLmes \MYcetozoa: the Fungus_ani '

n,als"). The free locomotion of their

amoeboid plasmodium, and the free

ingestion of solid food, are animal char-

ucterisl ics, but their elaborate spotangia

and cellulose-walled spores are wholly
piant-like.

Ecologically the MyxomYcetes are

Jlee-moving saprophytes. Phylogenetic'

ally, thet show closest affinities with

tbe Flagallata, of wbich they perhaps

rcpresent a highly specialized and pe

culiar colonial development; anal thus

u'e tentativeiy rank them. It is notr

impossibte, howevel, that the coloni!rl

habits is primitive, the subdivision into

unicellular rnembers being subsequent.


