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After reviewing recent observations on a coccus found in the cen-
tral nervous system in epidemic poliomyelitis,* one of us wrote as
follows :2

“To conclude — the exact significance of this coccus in epidemic
poliomyelitis cannot be determined now. The number of cases studied
for its presence is too small to permit the conclusion that it occurs con-
stantly in the disease or any form of the disease; in the few instances
in which injections of culture have resulted in a condition indistin-
guishable from what is accepted as poliomyelitis in the monkey, the
possibility that another and more important microbe may have been
present cannot be excluded; the true poliomyelitic nature of the very
interesting lesion caused by the coccus in rabbits has not heen confirmed
by proper tests on monkeys; and we lack also the results of extended
immunization experiments. In any event a most interesting cocctis
has been found that merits study for its own sake as well as on
account of the close relation its brief history bears to poliomyelitis.”

In order to determine so far as possible whether coccal forms
are demonstrable microscopically in the central nervous system in
poliomyelitis as it occurs in different places, we obtained from
various sources fixed poliomyelitic material, mostly pieces of spinal
cord, which we have studied, and we now wish to make a brief report
of the results.

On account of the variation in the time after death when the
tissues had been fixed as well as on account of the different fixatives
employed, uniform results have not been obtained with all the
methods of staining that were used. TFor demonstration of cocci
the Gram stain was the most satisfactory, but methylene blue and

Received for publication September 10, 1917.

L Mathers: Jour. Am. Med. Assn,, 1916, 67, p. 1019; Jour, Infec, Dis., 1917, 20, p. 113,
Rosenow, Towne and Wheeler: Jour. Am. Med Assn 1916, 67, p. 1202, Nuzum and
Herzog: Ibid.,, p. 1205; Nuzum, ibid., p. 1437.

? Hektoen: Recent Investigations on the Bacteriology of Acute Poliomyelitis, Boston
Med. and Surg. Jour., 1917, 176, p. 687.



u03s0¢q ‘Teldsoqy [[ews poe
£31D uojsog ‘LIo[jel ‘g - | 98av] *A[3u puw sgiigd Ul [0 |ttt “saguryo oD:szo:ca Aoy sanoy gt sisfreavg 3 owm oI 21
uolsog ‘Tendsoy 9 ‘8tq m?c;uomfaoh:‘i ou {ad4] Ul Inuw
£31) uwolsoq ‘Aroriew ‘g ‘A | 'sdnoa§ pue syed ur @a0) | ‘spipduroiod Jo  saSuryd u:uiﬁoﬁa:u sINoY %6 sisf[vied 3 jusiu] 91
uolsoq ‘1elldsom 80
£11D uojsog ‘AIO(Bl ' A |77 terr e pRATRSQO BLIDJIR(Q OX | -leAwoi[od JO 9SIIaidRIRD $Funyd ON oy g sisi[eaeg 3 XL M1 g1
uoilsodg ‘iv)dsOH
£31D uojlsog ‘LxoNelw ‘g A |TC" "OIQRIISUCWOP BLIBIIBY ON [t - rrmeree --ra8upyo nEAwolod ON | sinoy g sisdrered P i f ¥l
AND NIOX MaN ‘U9l A3uis puw aguryd AUlIomalou yieap 3ul
10 juemyredeq ‘Aopany Y *( | Sdied Ur ‘9ZIS Ul S[qRIIBA ‘1000)) | A[U0 S| S[OSSAA pPOO[Q InOQE UONRINGUI | MO[[0} e | SspArered s&ep ) ‘our g1 el
£91D) HIOX MaN ‘UI[ROH PIOD JO @dURISOOS yjyeop se
J0 quswiavda ‘Lopany ¥} A [T cesnodawna epnb a0 | Avakd o) url saFuByd I[eAwolod awANXy | Aep awWeg sisdjeaeg sAep ¢ 1L z8 2L
A1) HIOX MIN ‘UIfesH g ‘S pI0d JO 8dUBISNR yjeep sw
30 jmeunyaede( ‘Aerand Y - [ "ArSuis pue sared ur 9009 [[RS | ABIS oyl ul seSuvyd dpAuTorod DPaNIR | ARD IR sisdjeaed sAep gg¢ | romr gl 1T
£31D HIOX MoN ‘UIBOH snoJamnu pI0d [BSIOP yjeep se
70 yueunyIvde( ‘Asranp 'y (@ | 3ou iA[Suis pue sied ur 000D |l sypdworiod Jo soFuryYs dsiwldvIvyD | Lvp swug sisfjvarg sfep 2 ‘our oL
£11D HIOX MON ‘UIBIH [N pI0d yJo pua roddn ur L[eoedse
10 juawivda( ‘As(Iny ‘¥ ' | 'A[FuUrg pur syed ul 0200 [[BWE | ‘@nyru ul dpdmoljod ‘seduByd pINIB | SINOY $2 sisdearg s&vpy IR 7 6
UOBIPUI [[82 PUNOI ISOYIP
£11D HIOK MON ‘UI[edH 9218 Ul ‘snorsmnu  AT[eIoadse  sedeyliourdy  AJel sInoy
o jmemnyardeqg ‘Aormny 'Y "d | slqelieA ‘sijed ur 19903 Mey v | -[idwd J[rws (S33UBYD BINIRQUS ‘@IBISPOJ |l jnoqy sisfieang S&ABD 82 ‘our 91 R
syodgauuly ‘BIOSIUUIN 9218 JuldIvA speLurorod jo jend4Al ‘prod [eurds 8yl
Jo Alu() ‘Uos3RqOY ‘A "H | I0 ‘sired ur puwr o|3urs J0 3Jourlsqns ABIS 9U) ul SISURYD DINIEW sanoy g1 sisd[rarg s£ep 0L “1& R L
sodesuurp ‘e10SIUTIN :zEm PI0d Ul
JO ‘Alu) ‘UOSWLEqOY H CH  ewod ‘efre[ awos ‘sijed Uy 13000 | salurys orpplwood noequs 31vIIpopw 8oy g1 sisd[eavd sAvp 1L 1L g 9
¢ "8
sjiodeautly ‘Bl10SIUUIF | *5ZIS U[ A[qQRIIRA PUR [[RUIS £12A piod
10 CAlO ‘UOSHIRQOY ‘A CH | fsuleyd Jloys puw sajed uwi 3000 | up sedurye dnpdwofod 91ndEQNS WRIIXY | sinoy #F sisd[ried SARD § I& 11 [4
safurys JUIHIIIS I}50W Y]
sipodesuuy ‘e10SoUUI 2 '3 1200 Jupg UOIRNIYUL [[80 PUnNOJI e[nasvalrad
30 AU} ‘UOSMIDQOY W CH | -oldip puwr [0900 9fFUls MaI £I0A | pur sis03f£o03vydoandn ‘seSuryd ndeRQOE [ SINOY O sisfreied SERP 9 “14 68 ¥
uoneIgul Ivnaseatrsd [[(89 punol ‘urs)s
spodeouulp ‘BIOSIUUIY PI0d o adueisqns AviS Ul | pur piod ul viwaiadAy ‘UoneIdusIap [0
JO cAluI) ‘uosiaqoy A CH | 19309 PoZIS wWnIpsw pue ([pulg | uoifued ‘UonwII[YUl [[83 PUNOI PaIrl | SINOU 83 sisf[earg sfep ¢ 3£ 3T 2
pIOd 3O ¥ouUBIS
-gng ArI8 noydnoryl saJURMD JAIINIYS smo3duds
u01sog ‘Iv1dSO [RISUY 020D | -0p PpUB UOKEBINYUI [0 pUnOI (8150140 d13s1I01aR
g)19snUIBSSeIY IUSLIA 'H P | -o1dip puk 13200 pazis winpoly | -oSrydoansu  pexlewr  (sefuuvyd osweaixy | sinoy sl -IRUd ON | 8100Y M3 ‘Mg b4
uMouy
[ eedolTotes €] -un 9w}
uolsog ‘[e}IdSOH [BIsUeH I'Sig ‘1202 pi0d ur BpuatddAy ‘uoneIygul o 23811910 |10uvXa ‘s£vp
S3OSNYIRSSRI “AYSLIAy "H ‘f | -0idip 9InuU[uI puv pazIs un[paJ{ | punor ‘uc)anaisep [[#2 uoqBdurd poYIRIY | SINOY LT -18Ud ON JEEETEN rour L1 T
e
I1911% ssoul[1 19q
[BlId}e JO 82IN0§ ST013103g U[ BIIdIORE ulelg DU pIod Ul saFuri) J0 UILT, sisd[rieg j0 a3y -mnN
tAsdoiny uoneInga
SILITIANOITOJ DIKAAIAY 40 $ASV)) /6 WO¥A ‘IVINILV]Y] 40 AdNLS WHL 40 SLTASTY

T JATdV.L



£110 AI0X MaN ‘Teqd

-80H UBLIIAQSIIT ‘OIZUSNOIY

A1) AI0X MmaN ‘Teyd

-SOH URLIAIAQSILg ‘OIZUad I
D d ‘uolIUYSeAA ‘UIESH
aand 8 "N ‘A0DOW M D

‘0 ‘@ ‘uolfuiysepr ‘IresH
AMAnd 'S ‘1 ‘S0DOW M H
‘D ' ‘UOIFUIYSEA ‘UIEIH
aqng '§ "0 ‘A0DOW "M D

RIUAPPRIYL “RITRA[LS

-que g JO ‘AU ‘TOWON 'V P

vigdEpeIIyg ‘BIORA[LS

-ued JO AU ‘IO 'V '[P

wdEPRIYJ ‘RIURA[4S

-unsg jo CAlu) ‘I8WI0M 'V P

QIIAEPPEIYL “BIUBA[AS

-uua g §O ‘Aluf) ‘IaW[ON 'V ‘L

210
£1D
19
10
£10

£10
AUD

£10
£10

A1)
Lyile)
£10

unoisog ‘reildsoqy
uojsog ‘KI0[eW ‘9 ‘g
unojlsog ‘rejldsoqyg
uojsoqg ‘A10[[el ‘9 ‘A
uo3sodq ‘1e3dson
uojsog ‘Lionew ‘9 ‘d
no3sogq ‘1elldsoy
uojlsog ‘AI0(RIN ‘d ‘A
uojlsog ‘[e3ldsoq
uojsog ‘KIO[RI ‘I ‘A

uojlsogqg ‘rerdso
uolsog ‘Aroyew ‘g ‘g
wo3sog ‘[elrdsog
uojsog ‘Aroely ‘g ‘A

uolsoyg ‘rejrdsomg
uojsoyg ‘AronelW g d
uojsoqg ‘[e3idsoH
ao03Isogy ‘AIO[B ¢ ‘A

uolsoyg ‘rejldsory
uolsog ‘AIO[eW ‘d A
uogsog ‘rejrdsoy
uolsogq ‘AIO[BW ‘d ‘A
uojsog ‘[eydsoq
uojsog ‘AIO[¥I ‘H ‘A

....... creseessceccees piTalaRQ ON

o0d01dIq

21 ‘314 ‘P000 [[BWS pUR BIIVT

....... SULIOY 10000 PozZis MUN[Paj

L "8I3 10909 [[RWS pur ofIe

teereerrie1)00 [[BUWS puw 9§IvT

TATOUTTUCUIB)0D [[BUWIS PUR BIBTT
*TU19900 9FIR[ pUR [[RWS
TI ‘314

[0909 JO SWI0Y 93aR[ puw [[RWN
T'SWIOY §NA30Y 9Fav| puv [[RWS
Seeeeseesesenaen 5500 (RIS
0T "319

‘A13uis pue  sued up  ‘100)
certeerecrRaR] PUR [[BUWIS 0200
cerresrcced3aRl pUR [RWS 100D
L3us pur  sied Ul (MOD
sifed  ul  pur  A[Fuis ‘12200
6 "81g "pirod

JO eaumlsqns A Ul 100D
A18urs  pue smped 1 20)
8 "31q

‘A[3urs  pur  saed Ol 13200
A1Suigs  pur  siuyed Ul 0
L3

smrya Joys pue saed up 000

pIoo [euids ur sa¥uryn IISLIIOLIBRYD ON
pIod 1o adumlsqQns Lvi3 Jo
1epnasealrad pus asSnNPIp PH
ploa

JO 9duelsqns 4AeIS JO UONBRNGUl PRYIRIL
ZISOYI[[938S (SO88308GR

INUI UM  uwIoy Joweiur  Jo  A[Rp
-9ds9 UOWBIIYUL SSNYIP PUR JIR[NOSRALRI
sagul

SUAUI pUE PI0o2 ) Ul SASURYD QAISUSIXH
S[[90 JO SUOIIIV[0I IASTUIP

paIaljeds AIv ys(gy noysSnoly) sdurls
-qns Ar1F JO UONRIJIPUI eSNYIp PayNIRIY
soSur) Iv[nasealldd sB [Bm

se opumlsqns Awi§ Jo wonenyual AUdIBg
PIoa JO adurIsqns AvIE Ul seFevql
MI] B pUB UONRIPUI 9IRISPON
Pa0d JO adurisSqNs LrIS ur seSryl
-10WBY SNOIAUNU PUR TO[IRINGUI DPOYIR
$2314800N9]

Jo  sBQuUINT  aZie] SUORITOY JIRPNXD
1e1d (pI0d ul saFUrR{D PPAwWoed payIvn
ad£)

priwa ® jo sruglsqus Awvid o) Ul safury)

uopenga

~JouyY

ceerecceplupnxd wid Upa ‘sofuryd poyIR|

uonwnyul L[epadss ‘pedunouocad sa3uvy))
piod jo eourisqns Arad Jo uonenyur
JUIDIIXA pur seSueyd [waSUUAWT PIIVIY
pioa o

3ouarlsqus AvIZ Ul $9FeUIIOWAY pUR UO()

-en)gul iw[noseAad puUR 98NP pPOIRN
presererescr o ORRIIYUL PUR SIS VUIIOUWIH

stso1£203vydoinau
(8o RULIOUIY  AURWT  (PIOD  JO  9IUB)S

-qns £vad Ul WOIIRII[YUI SSNYID JO Swalw
[[vws pue ‘sofueyd aemosealrsd paxIviy

SeerseccOPRIGUL (09 pUR SSSRUIIOWIE

JINSsSy JoLjue Jo
s[0sspA JO Aewadse TOPRIIGUl IBINISBA
-Lod poyivwt pue pIod [eupds Jo uorwil
gul oSUYKI  IPM Ure3s jou Op Suojdes

pI0d JO SOIOY 10[9IUR oy} Ul £[[BID
-0dsd ‘uonienyuUl SSNFID PUR IR[NISBALIDT
sppiuwood

10 d1IS0YIRIRGD S0JUBID 0JNOR  pAYIBI

sImoy L
sImoy g

sanoy 1t

sanoy g
sInoy §
qjeap

1031 R UDOY

Irop
193F e UOOS

qieep
ID)IR TWOOS

qyeap
191J R UOOS
sInoy 2Ag
ST &g
sInoy %ie
NI ¢y

smoy g

sa3nuIm O

sanoy o1

sInoy 8

sInoy g

sinoy %I1
sanoy gt

sInoy ¥

swie yioq
pue 397 3ydna

s[sAreIRg

sisd[ried

sisdried

sisArere g

sisdreIe g

gisdiaed
sisdeied
sisd[rieg

sishereq

sisA[ered
sisd[eaed
sisA[eaed
sishfeaed

sisA[ereg

sisdered

sied[ring

sisA[ered

sigArieg

sisdIvIR g
sisAteieg

sigh[ving

12
s&vp gl
gi8p 8

SABD ¥

sfep )

sdep g
sAep ¥
sAep g
siep ¢

e

-5

1k g
‘14 Fhz
‘o 11
i V4
“Bp OF
I8 g

1L g
P P
1K §

"o iz

1K 62
18 %he
‘ot
1K Fhg
[Quol)]

‘I G
‘I8 6

‘ak 1
‘I8 %1

1L Y1
I& QY

‘IR

88
L8
98

68

¥e

0z
(43
.13




ABMION

P10 10 doUBISGNS

duensuUy)  ‘z2yqieH g | 90 CSid C[Rws puw adae] ‘oo | Svad up seFauyd annelworod dAISULIXY ABMION Ui 9061 70O djwapids WOI [BLIDIR] 18
s9seas[( Snonoejuy Jjo paoy ul saduuqd paajoaur
2INIISUI TRLIOWR ‘SIOUIVI | PO Ul (VWS puv aFie[ ‘990D | aifpylioundy puy  uopuayu  paxduig moy 1 $3[IUWALY X s&ep ¥ ukg 93
pI0d pue umirq
$08BISK SNONIVIUT JO J0 sonulsqus Avid ul seduyurrowsy ‘Ig[nd sisdpzied
9ININSUI [RILOWRN ‘SINIBH | PIOY UL Jletus pu d5Iv] ‘(20 | -swaued put ssnjip ‘UOMIRIIGUl IVISPORN | sinoy g | L1ojeardseyy sfep ¢ 1L T g5
sosgasy] SNOMIAIUT JO S1S071([ ad4g
InISUI [BUOWRN ‘SIOUIRJY | PIOD Ul [[BLUS PUR QFIv[ ‘100D | -[9IBS JWOS ‘SofUByd JANVINPU poNICI | sinoy g 1BIqa43D s&ep 9 k9 T
S9svaSL(J SnoosIur Jo pIod [eurds sisdjeaed
JNINISTL [BLIOWBK ‘SIBYIBIY |*° """ **'plod pUr U{BIQ Uf 1990 | U] S9SRMLIOWA] PUR UOHBINYUF IRISPOK | SINOY 8 | £10)RIIdsoy sABp 6 oW g 26
SISBISK( SNO[29IUl IO p1o? 3o aourlsqns £vad pozireied
JNINSUT [BIIOUIBY ‘SIOYIBIY |~ """ """ DIOY pur ulvIq 1 Pa0) [ Ul AeRadss ‘SoFurid SANRBINYHL dWANIXY | SINOY 7 | S91udLIxy[ sfep ¢ ‘182 e}
SISROSKI SNOMdIJU] JO srsfured
ANYISU] [RLIOWRW ‘SIBYIBIW | #1 "BIJ "PIOY pPUB UIRIQ UL 0300 (' " cerreesodunyd appAwmogod poIBl anoy [ Arorvaidsoy sdep g 1L ¥z 1c
SoseesSK SNONIWJU] JO stsfrered
9INIISUL [BIOWBIY ‘SIdUIRW [*"°" ' "([[RIQ PUR PIOI U} (200 [**-* -+ -giyedwolod jo [vord&) ssSueyy anoy [RIDUDEY siep ! ‘14 9z 0¢
SISBISKI SNOIIOJUL JO pPIOY JO duuls sisArernd
N3ISUT [BLIOUBTY ‘SIBYIBPY [~ " 7*" " "' """ pI0d Ul 19900) | -qus LRI Ul seSUBLD SARRIYU! POMIBIY | sinoy gl | Arojenidsoyg sfep ¢ fg 6F
$9SBISKI $NONAJIUI JO sisAreaed
2ININSUT [RUOWRN ‘SI3yiey | - PLOD PUR UIRAQ UL [IO]) *r - rirrrerrrrestesinaans ttt oso3uByUd paarly | sanoy 5 | Lxojvirdsey sfep g (15 9 i
£310 Y10x MmeN ‘reud pIod adiy
-S0H URLI9IAQSALI ‘OlZUdI ceer tTUTTPIOd Ul @O0 [ pur ulriq UL sofuBYl SAIRVIIYUl paNIBIY | sinon e [RIGoT18) 3 ‘14 F4g 117
£110 JI0X MaIN ‘reyd
-SOH UBLIDIAQSILI ‘BIZUDMIW [ "' ** "PI0Od pue urwlq up oo [+ < rajenpmopard saFueyd 9(IeYIIOWdH | SInoY 8T ssdjraeg SARD & V. A 9F
A0 Aa0x meN ‘end
SOH UBLAQSIL ‘OLZUONORW |** " [ RIISUOIUIY BIIDJIRY ON |vor-e-omr-sne Sresrersseececcies GSTRED ON | SINOY 02 siskjeieg ) -our ¢ cf
ad L)
£1tD q1ox maN ‘rrud O3[e S$3FuULIOUIdY (pJIod {©1goIsd
“SOH URLIDIAQSIIA ‘O[ZUOMIW |*°°* ' PIODd DUl uleIq UL [3D0{) | pue Uiriq Ul soFuvyd 1e[ndsvArted DoyIvy | Sanoy g sigh[RIRT s£ep g L e £
S0AIOU YIZC
AN qI0K MAN ‘Tend . puz Y ‘qig
-SOH UBI131AQSALT ‘Orzuoddl | PI0H JO 02UR)SQNS ABAT UL 920 [+ r- e sremtceseesrecrceyguURYD YIS LI9A | SInoy gy sieA[RIed ¢ ‘AL 43
A1) I0X MAN ‘[end PI0Y JO WuRISqNS SISA[®
-SOF] UBLIRIAQEALT DIZUAMON |**' ' - [[WWS puw o3Iv[ ‘100D | £vid sadurys ALIojBWIUBHU] AIRISPOR sanoy 1 -1ud [vReg 3 ‘our 1 oF
SuLIR
£310 Jrox MoN ‘rend piod pue uredq ul sisojfro3eydorneu pue puw ¥aou
-SOH UBLIMIAQSAIT “AIZUOMAWL (7' - " ° "7 07 paod Ul 1990 UOIBIGUI ‘$a3BIIOWRY {83SUBYD DPONIB] In0Y g1 s1sA[rIeg 3 our L ¥
A110 HI10x meN ‘resrd
-SOH URLISIAQSIL ‘“BlZUaMIW [~ """ Tlews puw oFie[ ‘WI0) [***-" " TOIRINYUI S[I¥d puUe $oJeUlIOWA | SINOY 08 sisf[eIvg ) ‘14 %y 0%
A1) qI0x MaN ‘[eyid sI50}
-SOH UBLI9LAQSALI ‘BIZUOMOW {*°-** <" 98Ie] puB [NMWS ‘0300 | -LAroFeydoinau I8598UBYD @INIR  NBIIPOI | SINOY 8L sisdieaeg s&up ¥ 1L G 68
meadq
19718 S8IUTT ple]
[BII3IBTY TO 92INOK SUOIIIAE Ul wiIajoeg wieIg puv pIop ur ssdur{) 30 WL, sisdrereg 10 98y Rurrilg
‘Asdoyny uonigandg

SILITHANOITOJ DJINIAIdy

40 SASY]) £§ WOAL IVINIELVIY 40 AdAlG
paruyuo)—i qIAV.L

AHL 20 S1INSI=Y



Coccr 1N NERvOUS SYSTEM IN PoriomyELITIS 93
eosin and polychrome methylene blue and eosin also proved useful.
The pieces were embedded in paraffin; the sections were from 5-10
microns thick.

In all, material from 57 cases has been studied (Table 1). Except
in a few instances changes characteristic of epidemic poliomyelitis
were present, most markedly in the gray matter, particularly the
anterior horns, and in some cases, but to a much less extent, also in
the membranes. The changes were hemorrhages, edema, and cellular
infiltration, especially about the blood vessels; in most cases the peri-
vascular infiltration was marked, and often associated with more
diffuse infiltrations in the gray matter as well as dense focal accumu-
lation of cells, Typical neurophalgocytosis and extensive destruction
of ganglion cells were present, but not in all the specimens; in a few
cases the ganglion cells appeared to have been singled out for attack,

Definite coccal forms were found rather easily in sections show-
ing typical poliomyelitic changes (Table 1 and Plates 1-3). They were
single, oftener in pairs, occasionally in small clumps, usually outside
but also within cells. They were located in the gray matter, in the
walls of the blood vessels, in perivascular and other infiltrates, and
in hemorrhagic areas; they were found also in meningeal infiltra-
tions. These cocci correspond in general, so far as shape and size
and staining by Gram’s method are concerned, with the cocci
recently isolated in cultures of the central nervous system in epidemic
poliomyelitis. This statement is particularly applicable to Cases 48
to 56, Table 1, in which pure cultures of the coccus in mind were
obtained by Mathers® from the brain and cord. The cocci in the
sections may vary in size, and larger and smaller forms may occur
together. We did not find any other microbic forms than those
described, and we found no such forms at all in tissues which did
not show any changes.

SUMMARY

The cord and other parts of the central nervous system of about
50 instances of epidemic poliomyelitis, occurring in different parts
of the country, have been found to contain in stained sections, cocci
which look quite like the cocci that may be grown in cultures from
the brain and cord in poliomyelitis. This result indicates that such
coccl occur constantly in the central nervous system in epidemic
poliomyelitis, and that their presence here is not explainable as dus
to accident or contamination.
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Fig. 1.—Case 1.
Fig. 2—Case 4.
Fig. 3—Case 5.
Fig. 4.—Case 9.
Fig. 5.—Case 11.
Fig. 6.—Case 16.
Fig. 7.—Case 18.
Fig. 8.—Case 20.

Prates 1,2, 3

Lupvic HEkTOEN, GEORGE MaTuERS, LEILA JACKSON

Magnification 1000X. For details of the cases see Table 1.

Fig. 9.—Case22.
Fig. 10.—Case 27.
Fig. 11.—Case 30.
Fig. 12—Case 34.
Fig. 13.—Case 36.
Fig. 14.—Case 51.
Fig. 15.—Case 57.
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Iig. 6. Fig., 7.
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Fig. 11

Fig, 12.
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