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CURRENT liTERATURE 
I t is in /euded that th e C'U1Tent lit emtu1'e sliall be dealt with in this 

dep((1'iment. It is a fnnction of the Contributi:ng Editors to provide ab
stracts of all articles p~lblis7led in theil' t en 'itories, but wil en necessary 
sllf'h material fr'om othel' sou'I'e es is 11sed when procumble. 

Special Section 

rl' HE L YSOSOM ,·:S 

if el'e fo llow seve ral hief abstracts of (fV,aila ble a'I'ticles, all but one 
fr'om th e Hoekefell er' Institute in N ew Yod: and th e other from tli e Ma.lJo 
Clinic, that deed "with th e lysosom e eleQnents of the leucocyt es ( th e 
gra11ules of the n elltl'op7l ils and eosinop7l ils) . and of tli e l1WC1'opllClges. 
One of th e la st two is of pa 'I'ticular interest because of tli e 11U'lnb er (l'IId 

c.xcellence of tli e electron microgm phs s710wing tli e elfects of pl/Ogo
cytosis (of zy1110gen padicles) ,,and tli e l(lst is of special intel'est because 
it deals with tli e uU'I'Ocyfology of expe'rim ental infections with acid-fast 
bacilli. Th ese "r;ollat eral" abst'ra cts a're int ended to s1lp plern ent, by 
specific observations , 011 e of the editorials (/11d a l'evieu) t7wt appear in 
this iSSlIf' of rl' HE J OllRNAL.- H."T."T. 

COHN", Z. J\ . and HIR SC II, .T. G. 'fhe isolation and properties of the specifi c cytop lasmi c 
g ranules of rabbit polYlllOrphonuclea l' Icucocytes. J. Expel'. Med. 112 (1960) 
983-1004. 

This report is the first of the series by this group of workers ill which the gTallull·s. 
thp lIJ ajo r particu late element of the polymorphonuclea r leueocytes. were I'ecogllized 
to he of lysosome character. The earli er studies [J. E xp el'. M ed. 110 (1959) 419-443; 
111 (1960) 667-687; a lld 111 (1960) 689-704] were of other features and f unctions. 
th e last of these dea li ng with the effects of bacte rial lipopol~rsacclHlridp endotoxins. 
The g ran ules obtained f rolll peritonea l exudates were isoillted a nd invpstigateo with 
respect to, among other things, the hydrolytic enz~r Jll es the~r contain. After separation . 
th ey were di s ru pted (by acid , or sapon in , or repeated f reet: ing and thaw ing ) anil 
studi ed chemically fo r their various constituents. After section ing the granule pel let,; 
obtained by cpntri fuging, ell,ctron IIli croscopy showed the particles to be analogolls 
to the Iysosolll es of the ra t li ver described by de Duve. One of the electron JIlicrograllls 
shows the g ranules in th e pell et, th e other in the leucocyte; in both instances they va t·y 
considerably in size, shn p(', and density. In the pellet section most of them are hOJllo
geneous, but SOll ie apppar :1 ;; lIIore or less empty rings sOllie of which arc bt'oken ; it is 
in these forms that the e'nclosing memhrllne is most clearly demonstrated. 

HIRSCH, ,J. n. (; illl'ln icl'ophotog' raph ic observati ons on gran ul e lysis in POIYIllO l' pll o-
1I1J('lear Jeucoc.vtes dllring phagocytosis . .T. Expel'. Med. 116 (1962) 827-833. 

This is a p:u·tic-ul arl,v interesting report of wo rk in which hUlllall , rabbit. a nd 
chi cken leucocytes were used; th e leucocyte g ranul es of the last species He large enough 
to pel'lllit detailed study h~' the li ght microscope. Phase contrast was lIse'o, a nd th e 
pi rtures were tllke'n at tht' I'ate' of 10 pel' secollll; ruptur(! of a g ra nule' IIIny occur in 
1/1 Oth se(!ond or 11'';'; . Thl' hypothesis atiuptl'ti is t hat there is f usion of t hl' IIl elnht'alle' 
of the neighboring g' rllnul!' with that SIlI'l'Otlllding' the ing'cstl'd hod.v ( i.e., the invagi nated 
porti on of the cell wall) Hnd disr hnrg'e of the g' ranule content direct ly into the phago
I!ytie vacuole [called by sOllie the phagosoJlle ] . The g ranules are said to "resemble 
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closely" th e IYSO::;O IIi CS 01 de Duve. [The 7 p l:l tcs of photog raphs ~ h()willg ::; ('qUl'Ij(·t 'S 

(usua lly S or () shots on e<leh ) arc fasc inating .] 

AnCH ER, G. T. a nd HIRSCH, J. G. I solation of g ranules frOln eos inophil leucocytes and 
study of their enzyme content. ,r. gxper. ~rprl. 118 (1963) 277-285. 

Eos inophils were s tudied in th e salli e WHy tlHlt po l~' IIlorphonu (' l ea r leucocy tes hnd 
been, with res pert to tllP fun ctions of their particularly IIII'ge g rallulcs. Thosc ohta in pd 
f rOiIi horse hl uod (as pictured) Hre hug'l', lind only ahollt 40 pt'r {'ell ; thosc of the rat 
eos inophil s :Ire relatively t in y, 2;)0 per cell. III IIeither kind does thi s stru cture resem hl e, 
0 11 electron Illi croscopy, t hll t shown by thp g ranni es of hUllllin cos illophils, in which 
ther e is fin un cx plained crysta lline stl'lH'turl' ill a hOll lOgeneolls Illatrix. The enzymes 
were found to differ f rolll th ose of the neutrophil g ranules in having H' hig h content 
of peroxidase (houne1 to the insoluhle residue of th e g nlllllles), and in th e ahsence of 
the bacteriolytic agents 1~'so7.Yllle and phagocytin. It is eoncludpd thnt eosinophil 
g rllnulcs arc Iysoso llie- likc s tru ctures. (A lso [J. i';,t]'er. Med 118 (1963) 287-293] that 
eosinophil s nre p hagocyti c celi s, Hnd that IIny s pccinl fun ctions thnt distingui sh thcIII 
1'1'0111 other phagocytes I'elila in to he di ;<('ovel'ed.) 

CO HN) Z, A. Hnd VVIENER) E. The partil'ulnte h~' droln scs or nHl crop hag-es. 1. CO lllparn
tivp enzYlllology, isolation and propPlties . . J. Ex pel'. ~[l'd . 118 (1963) fl91 -100R. 

Habbit nlacl'ophages lI'erp w;l'd in thi s stud .v, whi ch lI'a s prOilipted hy prev ious work 
with l el\('oc~t('s a nd by that of de DlI v(' on rat-liver pa rti cles. The lII acrophag'l's wcrc 
of three varieties: pcritoneal, 110rnl ll l alveol:!r, :!lId alveol:lI' after stinllliation by deat! 
BCG. The last were by far the most nbundHnt, nlost vl1ri ed ill si7.l' a nd nl orph ology, 
a lJd evidently the l1I ost interesting. Variations a pparentl~' depend ed upon environlllent 
and stilllulus. SOllie of the enz.vlll es were l1I ost ahundant in th e parti cles f rom th e 
BCG-induced cell s; they were least in th e pcriton l'al cells. The parti cles within thf' 
cells took up 11eutral red avidl y, a nd retained it s trong'I.,· Hfter sepnration of the par
ticles as long as they were intact. (Mitochondria , when present, were evidenccd by 
cytochrome ox idase ; they werc not s tained by neutra l rcd. ) The Ill acrop hagc particles 
lack a ny bacteri cidal III Hte rial. Besides "prinHII'y ly. osol1les," IIlany of' the g rannies 
may represent "pha gosOlIil'S" 01' "r esidual bodi es." Elcctron IIli crogrHlIIs of BCG-induced 
ma crophage'S dpilionstratc the g rea t heterogeneity of th e g ranul e s tructures, including 
llIyelin bodif's resulting' fr'om undigestibl e snbstHnre rprohahl y, arc()J'ding to Bpssis, 
fa tty material ]. 

COHN) Z. /'1.. a nd WIENER, E. The particul ate hydrolases of nHl cl'ophages. II. Biochem
ical nnd morphol ogicn l r es ponse to parti cle ingestion. J. Expel'. Med. 118 
(1963) 100!)-1019. 

This r ep ort is concerned with the fa te of th e organell es in B CG -induced alveolar 
m:lcrophages (p revi onsly des!'rihed) fo ll owing ingeRtion of l1Pnt-k ill ed mi cl'oo l'ga nism ~ 
(Esch M'ichill coli a nd S tC!ph!)iococclIs a/bus ) , a nd a lso zyliiOsa n pa rti cles, under va I'i ous 
conditi ons. 1"01' example, in one experim ent, imllled iately after addition of E. coli to a 
susp Ension of the macrophag-es, a lll10st all of t.h e enzy mes were in the hydrolase par
ticles, hut a fter 90 llIinutes ahout 60 % of the total activity was in the soluhle phase 
( beca use of hrea k-down of the lIIelllhranes of th e pHr-tiel es ) . Morpholog ically, after 
ingcstion of zyillosa n by neutral rcd-sta ined ll1a<'rophages, in whi r h the color is confinNI 
to th e hydrolase partiel!'!s, th e color was tr:ln.' fe l'l'ed f l'OlII thos!' particle:; and preferen
tially loca li zed in the v3ruole around the phng-ocytos('d zY"IOS:1n particle!:'; ultimately 
it disappeared hom th elll , Icaving the marrophages degl'anulnted. There wa ' IIlso IL 

Joss of acid phosphatase- positin' g nll1ules after phagocytosis. These findings lire con
s istent with the concept of g ranul e lys is as a. concomitant of:' the phagocytic event. 
Apparently the granule contents are liberated, not into the general cytoplasm, but 
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illtu 1,"1' vieilli ty of th e ph:l g'o('yti (', v:I('\lolp I,":l t SIII 'I'Ollllds :III ph:lg·u('.Ytizrd IlI:t tl' ri :11. 
It 11lust be assll11led ,th a t, ill th t' hOl1 lOg'l'l1i za ti oli of' the (·ell , t llPsr pIHl g'Of;O l1l p- I~'sOSO ll ll' 
('ollIplexes fil'l' l'uptul 'PCl with th e lihr l':l t io11 uE soluhl c r nZY Ill Pf;, OI1 (,c n fo rr ign sub
sta nce has I)l'en phag-ucytosed, its f a te In ay depend lIpon its slIs('(' pt ihili t.\' to th e IlI aC I'O
phnge ('nzY I1l('8. Undigestible llI ateria ls, e.g., e:l1'hon pa L' t ieles, a rc reta ined indefini tc l.,, ; 
anrl thus llIay he px plflill ('d ('erta in ft' a tul'es of th e Ics ions of tuhen 'ul osis nnd lep ros.\,. 

ZUC KEn-FRANKf,IN, D. 1.1 11(1 H msrlf, J. O. EII'('t l'oll IlIi CI'OS('O P(, studi es on tht' dt'gnlnul:l 
t ion of l'nhbit p eritoneal leuk o('ytps .. J . 1';x pcl' . :'11'(1. 120 (H)6-l- ) 569-575. 

A furth cl' s tudy or th c dcgl'anulation p l'orcss, llI ostl .\' ill 1l l' lI t l'ophils, wit" r ps lW<'t 
to phugcH'ytosis of zy ill osa II , undcr wh ieh eo ndi ti olls tlll'c<, t.\' PI' ''; o f' g- niIlU Il's a 1'(, S('l'll. 
In th e fu siol1 of thp g l'HIlUl p with thc ph ngosollI c th e 1l1 elllbl'aJI PS of' th e two hodi es f'u s!' 
:J nd ma.intain continuity, thus pl'e\,pnt ing th (' cnZY lllPS f l'Oll1 gailling a('epss to tlw 
eytop las lll . Thc suhstan('e o f the g ranul e at fi rst rc ta ills its I'oundpd fo rlll , bu t latc r it 
hecomes confluent and e\'t' ll tua ll y sUI'l'ounds the phag-oeytoscd org-alli s ll !. There must 
hp a proress, the r evcrse of p hagocytosis, fo r th e discha l'n'e of potell t ia ll y in j urious 
Ill a tcria l f l'OII1 the cells without di srupti on of th e ('('II memhn1.ll e. This p roc('ss, whi ch 
th e authors ('all "exopl as ill os is" [certainly a more clegant te rm th a n " defecati on" as 
used by de Duve] is not seen in norll1al ccll s, i .e., those without phagocytosis. [The 
(' Iectron mi cr ograms t hat illu:;tl'a te this a rti cle arc particul arl~' excell ell t :lnd wcll worth 
study.] 

)fERCKX, J . J ., BIW II' N, .I n., A. L. and K AnLSON, A . G. A ll elect l'on-llli C' rosco pic study 
of exp erim cnta l infect ions with acid-fast bacill i. All ieri ca n Rev. R esp. Dis. 89 
(1964) 485-496. 

The baeilli used wer e mainly 1\[, tubet'cnlosis (H 37Rv) and the nonchromogenic 
Battey bacillus (B41 ); each of th em in jected intravenously into 52 mice. Of each 
g roup, 2 anima ls wer c killed at almost daily intervals until the 16th day, and a t pro
gressively longe r intervals thereafter . In the electron mi crographs of ultra -thin tissuc 
secti ons, it was not possibl e to dis tinguish between these bacilli , or between th em and 
others al so used. In the lung lesions of th e H 37Rv mice, clea rly identi fia ble orga ni sms 
were not seen until the 31st dn y, although in il1lpl'ession smears f rom th e f resh lesion.', 
and in night blue-stained thi ck scctions of the plastic blo(' ks, bacilli were to be seen 
with th e light mi cr osco pe f rolll th e outset. [ The failure of ea rli cr demonstration in th(' 
ultra- thin sections is not discussed.] The bacilli as seen were surrounded, usuall y sin n'ly 
but sometimes in multiples, by a n electron-transparent zone enclosed in a thin mCIII
brane, as has been described fo r other mycobacterin, including M. leprae. Som 1Il0st 
num er ous in the B41 animals- were embedded in wha t were taken to bc lys080 1lles, 
probably of the same natlll'e as the "electron-opaque bodi es" described in l e pl"os~' 
lesions, One kind of inclusion ( th e " X -body" ) was found onl y in pulmonary I('s ions. 
It was composed of a loosely la minnted, p eculiarl y f ragmentcd, oSllli ophili c nlateri a l, 
with no resemblancc to th e "oni on-like bodi es" described by N ishiura in leprosy lesions. 
A second type of inclusion, the " Y -body," was sllla ll el', more homogcneous, f requently 
vacuola ted, and less opaque to electrons. In the tcrmin a l stage of th e in fec ti on th ey 
were found ex tmcellularly in large numbers. These structures, and cer tain oth ers, 
may all be Iysosomes in different sta tes of acti vity. Finally, la te in th e infec ti on
most often in th e B41 mic{.~there hega n to appeal', bare in the cytoplasm a nd not 
within " bags," bacilli thnt conta ined "spherul es." I n viM the.'e a re apparentl y relea. cd 
by rupture of the bacilli, some th en beco ming embedd ed in opaqu e bodi es "( I.\, fio-
omes ') ." S pherul es may be homogeneous 01' fin ely gr anul a r , 01' may conta in solid li t tl r 

electron-opaque g ranul es, or filam ents that a ppeal' as irregular skeins. They wel'c 
p arti cul arly prominent in r egressing lesions in th e li ver and spleen. I n vit1·o with th e 
B41 organisms ( in P roskauer-Beck liquid medium ) s pherul e develop very qui ckl y, 
withiu 24 hours, and la ter the cultures lllay show only th ese forms.- H.W .W . 


