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BIKE\ jouR\A1,
Pr"I'm Ina, y I{"I, nri

011 infectioiT of Ilulnan I}Gings and monkeys \\, ith measles the appearance
of giant cells in the respirator\. organs and of so-called Warthin-Finkeldey, cells
in the lymphatic tissues ITave lieeiT characteristicall\, obscrved

111 our preceding expcrimcnts ITot only were suclT pathological changes recogniz-
ed extensively in many tissues and organs of cynomolgus monkeys Infected with
epidenTiological (or \\, 11d) \, irus, I)ut Ihc cxistcncc of intranticlear and cytoplasmic
Inclusion I)odics in giani cclls in LITC Iympl\ ITodes was rccognizcd. (Nil and
Kamahoia, 1963h ; Nil at rt!. 1963c) . Hitherto, Ihcse inclusions have only becn
observed cytologically in Teticular giailI cells. As InclusioiT nodies in cells arc a
definite SIgiT of Infection, 111eir detectioiT in tllis case 111dicatcs the grown\ of measles
virus in the lymphatic lissucs and thus confirmcs the important role played by
mescnchymal cells during measles infoction whicli 11as liecn stressed by many
autliors

11\ addition to the anovc cytopathological findings, a further proof of the
growllT of 11te virus \\. ould lie to itleasure the distriliutioit of antigeit in thc tissues
of infected nlo11keys tisiiig the nuorcscent antiliody technique.

This report descril)es attempts to demonstratc 111c cxistence of measles viral
anti. cit in affectcd I\'inPIi nodes and to confirm Ihc significance of t}te lymphatic
tissues dui. Ing nTeasles infection

Tlie expel'jincnial proCCdures used for' infectioil of cynomolgus monkeys \-\, ItIT
CPIdemiological viius were dcscrilied I)rcviously (Nil and 1< allTahora, 1963b ; Nil
,/ "/. 1963, ). Th. lymph n. d, , of 11, , info. I'd animal, (Gusts N. 28 and 23)
wetc cxamined IJy the fluorescent antiliody ICchniqt, .c as well as I)y the routine
histological method

At autopsy Ihc lymph nodes \VCre eaclt cut in half and onc ITalf was Im-
incdiatcly stored at -20'C uiTtiljust liefore examination of fluorescence, \\, hile the
other ILalf was immersed in usual ITistoloo'ICal fixativcs. Histological findings on
these tissues \\, erc reportcd I>reviously. Frozen sections of Ihc affected Iymplt nodes
\\, CTC made at aliout -17'C and slices of approximately 4/4 thickness were prepared.
TheIT the slices \VCrc immediateIv fixed Ii\, immersion in acetone at -20'C, or were
air dried before fixation

The seruin of patient \\, ho I}ad suffered from severe measles complicated by
encephalitis \\, as o1itained about one montli after the onset of Ilis illness. To
prepare fluoresceiiT conjugated antil)ody the same method as that reported Iiy

(1963a) \\, as uscd and 111e globulin \\, as conjuoated \\, ith fluoresceinNil at a/

ISOihioc\, anate (Baltimore Biolorrical Laboratories) essentialI\, I, y the method of
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I\Iarshall ,! n/. (1958) . Before staining I)repai'allons of infectecl tissues, the speci-
ticitv of these I, rocedures \\'as ascertained us11T^ FL cells Infected \vitl\ Toyoshima

The appearance of fluorescent materials in tlle Infectcd I'L cells \\, as
in o00d accordance \\. ill, the report b\, Enders et a1. ( 1956) . TITese materials
were finely distributed In the c\, toplasm at all carly stage of infection (Figs. I and 2)
and later in gross I)rilliant masses in various arcas of the cytoplasm. In the final
staoe, whole sync\, 11al cell masses \vere filled willI fluorescence IJui Ihc existence of
antigeiT lit the nuclei was uncertain

All Ivmpll nodes tested, such as the axillar, inguinal and mesenterial lymph
nodes \\, hicll were obtained from I\\, o monkeys, had measles viral antigeiT in the
tissues, (Figs. 3 and 4). As controls, the Iympli nodes of a monke\, \\, hicll had IJeeii
inoculated willT the Toyoshima straiiT of measles about Ilalf a year previously and
was already immune to the agent, \\, ere used. \o viral aiTtigcn could I)e detected
in these tissues.

The distributioil of fluoresccnt materials in the I}, inPIT Ilode \\, as in good ac-
cordance \\, ith that of the pathological lesions of the Iympll ITodes and these Ina-
tenals were found most frequently in marginal sinuses and adjacent portions of
the cortical cords as \\, GII as in the germinal centers. The^ were on served in the
medullar\, cords rather less frequently. Sometimes Il, any Huorescent cells were
found to be agglutinated and these cell masses Ina^ correspond 10 Incasles giant
cells or Warthin-Finkeldey cells. 11 was distinctly seei} that many single cells,
resemblinn' Teticula^ cells, ITacl antigens regal'dless of the concomitant existence
of \\Jarthin-Finkelde\, cells in tlTe same field. TIT ITistological I, reparations stained
witlT ITaematoxylin aiTd eosin, 111e warthiiT-Finkelde\, cells \\, ere one of the ITTosi
obvious pathological changes. Therefore, 11 11, us I lie IToted that 111e HuorcsccilI
antibody technique demonstrated Inai^, more affected cells in the IymplT ITode
than Ihc usual Illstological technique. Howevei', 11 Is IJossible Inat the cells con-

fluorescent materials were not all affected I)y virus and some InIght betainino

TeticuluitT cells phagocytosing viral antigens derivecl from disrupted Infected cells
In addition to the so-called Warthin-Finkeldey, cells seen in Ihc lymphatic

tissues, the detectioiT of viral antigeiT as well as Inclusion I, odies in the affected
IymplT nodes provide positive proof that the gr0\\, 11t of itTeasles \, Irus tindouted y
occurs in the lymphatic tissues of host animals.

straiil \, Irus

,
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Fig. I. FL cells infoctcd with 111c Joyosllirua SITaiit or measles. A large sync\, tinm ha\. ing
fincly distribLitccl nuorcsccnt Inasses in the cytoplasnt. x 1440

rig. 2. Only onc FL cell containing fluorescent materials is seen, while the other cellsin the
platc 11avc 110 Huntesccncc. x 1440

Fig. 3. Disscmiiiatcrl nunrcscciTi materials in the Iyinpli 10/11clcs or 111e left axillar Iympli node
of Ihc monkq, (Case No. 23). x 700

Fig. 4. A higlTer magnification or the preparation shown in Fig. 3. Reticulum-like cells
cuntaiii nuoicsccnt materials. x 1440
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