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Myelinic fi gures (onion-like bodies) are fr equelltly ohserved in 
necrobiotic cell of the tuberculoid nerve lesions of leprosy (11 ). In 
1961, Jmaeda et al. (G) r eported the pre1>ence of convoluting strnctures 
resembling onion-like bodi es in a case of lepromatol1 1> leprosy accom
panied by xanthoma tuberosum. Usually, however, these onion-like 
bodies arc absent in ordinary lepromatous Ie. ·iOllS of the skin and 
peripheral nerves. 

In a case of lepromatous leprosy that we pre ent her e, we found 
myelinic figures in lepra cells of typical lepromas that have showll no 
clinical picture of xanthoma. Although myelinic fio'ure formation is a 
very rare OCCUl'l'ence ill leproma tOll S lesions, it seemed intere. ting 
tha t this process can take place even in lepra cell when some de
generative factor s affect them. 

M ATERIALS AN D l\mTHODS 

CASE REPORT.- The case reported is that of a fe lllale patient, 52 years old , with 
nodula r lepromatous lesion.. on her f ace, upper- and lower-extrelliiti es, brcasts and 
shoulders. Lepromatous maculcs wcre observcd also 0 11 bel' back. Th c lcpromin r eaction 
was negative. All smears fro m scveral lepromas showcd number:; of globi. 

Phase-contl'as t m l:cl'oSCOPY: A small chip of lcproma was suo pcndcd in a drop 
of physiologic saline on a microslidc, and covered immediatcly with a covcrslip . As 
the lepromas were vcry soft, slight pressure on the coverslip wa. enough to reduce the 
chip to a thin monolayer of lepra cells, in which the cytoplasmic deta ils of lepra cell s 
cou ld be observed clearly with a phase-contra t microscopc. As all lepra cells wer e 
alive during the microscopic observation, they appeared f ree f rom a rtifac t except for 
bli ster f ormation of some lepra cells due to the saline used. 

Electl'on micl'oscoPY : In order to demonstrate membranous structures clearly, the 
sp ecimens were fixed in KMn04 f or three hours. As methacrylate embedding is not 
suitable for obse rvation of myelinic fi gures because of "explosion artifac t " (3) , the 
matcrial was embedded in Epon acco rding to Ucbida's mcthod (15), (a modification of 
Luf t's method (8)). The embedding procedure was fl S follows: 

1. Fix the specilliens in 1% KMn04 without buffer [o r 3 hour. ; 
') Dehydrate them in g raded serics of cthauol (50%, 75 % and 95%, 10 minutcs 

in each grade) ; 
~\. Pass them through two changes oE absolute ethanol (J5 minutes in each); 
4. Pass them through two change of propylene oxidc (10 minutes in cll ch ) ; 
5. Immerse them in a 1:2 mixturc of propylene oxidc and polymcri zing rc in 

mixture f or 3 hours; 
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U. J'la('( ' tllI'lll ill (·apslll t·s ill a pnIYIIII 'r izillg' Illixillr(' (·"I1 '1 )(ls(·d "I' 1'; 1'''" HI :; 
(I) part s),. 1';1'011 S l ~ (I) pari s), DD S ,\ (d(ldt'("(·II.v1 " "I ' ( ' illil ~ a, II yh.vdririt', I f) 
parts) alit! J)1II 1' -:\0 (~,.:J,(i- t.ri ( r1illl!'th y lalllillollll'th.,·I ) phl'IIOI, 0.-1:; part,,), 
alld ht'at for 20 hour,; lit :l7 ° C "lid t hell 10 h()IIrs at (iO ° C.~ 

]o'lNDINGS OF l'J-IAS IH JONT ltAST i\,:\j) .ELI·;CTltON M IC IWSCOl'Y 

Phase-contra s t microscopy l'l'v C'aled myelinic fi g lues in this ca sC' , 
but the number wa s small as compa rC' d with thosC' seC'1l in tuberc ulolcl 
nerve lesion s eJ ). Figure ] shows a myel in ic figure 1'e em hling a 
myelin sh eath as ohsel'V C' ci in the cy10plasm of a lepra cC'll by pha se· 
contrast microscopy. 

Electron microscopy of 1h(' s}H'c inl l' ll rev ('a]pd va ri et iC's of llI yelini c 
fi gure. ~ome of these are showlI in the accompan ying' illustrations. 

E11Ibedclillg in Eron is qu ite suitabl e for prC'se rvation of the lamel
lar s tructure of myelini c fi gures. rrhe "explosion artifact" of myelinic 
s tructure, as common ly observed in rn ethacrylate-C'mb C'dclC'd material, 
was never seen in lDron embedding. Because of t.h eir striking r esem
blance to phase-contrast imagC's , th e myelini c figur es as obse rved in 
JDpon-embecld ecl specim en s s('('mC'd 11IorC' lI atural than the ollion-like 
fi gures in methacrylate-embedded specimen s. 

There appear to be numerous ways in which myel inic figur es a r e 
formed in the cytoplasm of deg-mleratillg cells. ] n some 'of the myelinic 
figures lamellar structure seemed to have heen derived from endo
plasmic r eticulum, and in other s from a Golgi complex or by pant
crysta lliza tion of phospholipids in microhoc1i('~. 

1)f SC:USS f()~ 

Myelinic figllL' O fO l'lll at ioll is a co III 111 on OCClIl'l'C1I CC' III degen erative 
process of ce ll cy topla slll ca used h.v va riou s agents. It is ohserved a s 
an early feature of cy toplasmic a egcflo raiiofl in a number of processes, 

2"EpOll" is the cOlfllll e rci;il ll a ll lC of a ll cpoxy res ill solrl hy til l' S ll e ll Cll cllli cn l Corpo
]'ation . When it is baked :It GO °C " 'itll DDSA :l 1I :lI'(l cIICI', and DMP-30, a n nccelerator, 
It li a rd, cured Tesin is for med. As Epon 8'] 5 is lIarde r tl"lli Epo ll 812 wb ell t ll ey a re eured, 
th e IH.Tclness of th e final plAs tic blocks ca n ],e co ntrolled by clla nging til e pl'oportions of 
E poll 815 and Epoll 812. B ecause of the low shrinkAge of Epon upon CUI'e, it is particularly 
suitable fo r embedding the lamella r ultr'a stTueture of myelinic figures. 'rhe on ly clisaclvantnge 
of epoxy resin in the electron microscopi c study of leprosy is its poo r penet rnt ion into leprosy 
bacilli locnted in th e intracytoplasmi c foa my stru ct ure of Il'p ra ce ll s. FOI' thi s renso n Epon 
embedding is mOI'c sui table fot' studies of tuhcn:ul oid lesio ns ;l lId lI en 'e lesions of J ept'os~' 
than for stucly of t ll c leprosy b;! cillu s. 

DESCRtP'J'JON O~' PLA'l'F. 

]o'IG. 1. Fresh lepra cell s suspcll(l cll in sn liHe a lld obsl' n 'cd witl! t il e pliase'cOl ltmst 
mi croscope. A myelini c figure is oIJs(' I'Yl'cl i ll n lepm tl·1 1. ~fnglli fic ntio n : 3,O()() X. 

Symbols: L, leprosy bncilli; LC, lepra ce ll ; MF, lIIyelilli c figure; N, nucleus. 
PIG. 2. '1'11'0 myelillic fi gu "es cnn be seclI ill tIl e cy topla sm of a lepra cell. Th ey can 

be cl iffe rellt iatecl easily f rom myelin shentll hy th e :1 bse llce of mesaxon. Beca use of th e 
fixation in KMnO" a leprosy b <l ci llus shows \' (' 1')' lI' e:1 k. c lect ron dells ity. Maglli ·ficatioll; 
20,OOOX. 

Sy mbol s: CL, coll ngclI fibril s; L, leprosy bacil lu ti; 00, Op:1Qll c dropl et; M, 111itochondria; 
MF, myclinic figure. 
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including bacterial infection s (tube rculos i~ e)' lep ro.'y (") , viral in
f ections (adenovj 'l'uS type 3 (l), B eRO virus (1 2), lipophan erosis 
can sed by colloidal silicone (l:J), pancreatic degeneration due to 
dl-elhionin e C'), the effect of dimycin on otocysts (4), and vital stain
ing with n eutral r ed (14 ). 

B ecause of their morphologic similarit.Y to myelin sheath material, 
the predomimmt chemical componcnt of these myelini c fi gures seems 
to be phospholipid. :Mercer e O) ohtained mye liJli c fi gul'es by allowing 
small lumps of phospholipid to imhihe water . According- to his r eport 
myelinic Ji g-m es appear to l)e paracrysta ls of the hydrated phospho
lipid , possihly r epr esell t ing tho least act ive fo rm, or perhaps a storage 
form of the lipi<.1. 

~rhe rol e of s(, l'umin the format ion of lamellar bodies is illtel'est
ing, but tissue culture experiments by several inves tigators have given 
divergent results in this respect. Menefee and ]'~vans (D) have r e
ported that in ti ssue culture of human epithelial cells, lamellar bodies 
were noted in cell s growing in media containing protein, but never 
in a protein-fre e medium. In cont ra st, Kojima and Kozuka C) ob
served that lamellar hodies we re ab undan t in H eLa cells grown in 
. erum-f ree medium, but were not found in normal H eLa cell s grow)} 
in standard medium . 

Myelinic figures are derived fl' equelltly f rom mitochol1dria C·D), 

but our findings sho\\' that they can be derived from many other cy to
plasmic organelles . 

Although the possibility of myelinic fi gm e formation in lepra cell s 
was confirmed in this case, this process should not be considered as a 
common ultrastructural feature of lepromatous lesion s. 

"\\Thy such myelinic fi gures occurred in lepra cells in this case is 
obscnre. The patient had been taking large do es of bl'omval('r ~rl 
urea for several years because of insomnia, but we are not sure if thi s 
practice had any bearing on the myelin figure forma.tion observed ill 
lepra cells. 

SUMlVIARY 

:\f yelinic figures found in lepra cells of a lepromatous case wer e 
examined by phase-contrast and electron microscopy. r:Chey appear eo 
to have been derived from various cytoplasmic organ elles, such as 
mitochondria, Golgi complexes, endopla smi.c r eticulum and microhodies . 

Although it was confirmed that myelinic figures can be found even 
in lepra ccll s, it is Dot a common occurrence in lepromatous leprosy. 

1,' uC'1'01i eX:l1Ilill1lUlI Oi (·0 11 ('I IlIicrmwopio cl(' (,o lltrn ~ tc UP rase y C'lectronil'O lns flg-m'i1 s 
lJIi elill iclI s (~nto ll trada s I' ll celul as Jep rus;) ". 1<: lluOi p>ll'eccn hah .. \, del'ivadu d,·· Vtl.l.·i>l s 
Ol'ganclas ('itoplas lIl a ti('as, talC's (·omo mitoeOlldl'ill s, "OlllpIL'jO (I .. C:o lg' i, l'eti('ldo cnd,,
pl:'i~m ieo y microcucl'pOS (microbodies). 



1,'1t:, " , :\ lIl,' ,' Iilii,' fig ' II 1'<' i ll :1 1(' 1'1':1 (' (,II , ,\ 1"'('lIli:11' SI' :Il'C (':III I" , '<' ('II 1",I\\'Pl'li 11]( , 
1II ,\'(, l ill;(' figl!l'e :l lid Ihe ('ylo l'l :I' 111 or th e lepl':! (' cll. .\I :lIIY l'(Il1 l ll' l,tjllg hl'id~(' s :l1'l' oh,(' ('\' l'd 
ill l ll i, ' 1':11'(', TIll' lllyl'ii lli(' figlll'" i , "Olll]lO',' " of ,'OIIl'l'1I11';(' 1:11111'1 1:1(', .\fa gllifil':l1ioll : ()7,OOO X , 

HYll ilJols: CL, co ll:Jgc lI fil"'il s; L, lc pl'u~y uaci lill s : M , mil ochun dl' ia; MF, llIyc l i lli,' figurc, 
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AUllquc sc ha confirmado qu e la s fi g-uras lIlil'lilli cas PUpilI'll spr ellcolltradas alill 
ell celulas leprosas, 110 es frecuellte l'1l la lep ra lep rolllatoslI, 

RESU ME 
Des illiages llIyeliniques observee.' dans les cellules lepreuses cl ' un cas lepromateux 

Ollt ete examinees pal' la mi crosco pie a. contraste de pha se et ILU microscop e electrollique, 
Elles apparaisent comm e provenant de dive rses parties du rytoplasllle, te ll es qu e 
III itochonclries, ILpparci!s de Golg i, re~eau elldoplflS llli c)l1C et lIutn's pllrti cules cle p etitps 
d i Illells ions, 

Quoiqu' il .'o it lLilisi co nfil'lll e qu e ill''; images Illyelilliqu ps pl'uvcnt s lirvenir meille 
dans des N'lIu ll's lep rpusl'.', il III' s'ag-it pa s lit d 'ull phcllolll(onl' fl'l-quPlit i1alls la 1(0)1 rp 
1(. prOl·llatPliSe. 
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DESCRIP'I'IOX OF PLAT E 

PIG. 4, Varieties of myelinic figures found in le pl'o lllH S of th e C~lse r eported. All illus· 
trations have the same magnification, i.e., 30,OOO X . 

Symbols: M, mitochondria; MF, myclini c figure ; SMF, II slllall myelinic figure forllled 
by paracrystallization inside fI. mi CI·obody. 

(A) Ani rregulnr ·shaped myel in ic fig-II re, s lIggesti Ilg prolla hI e dl' ri vn tion from fI. Golg-i 
rO llll)lex. A ~ IllHll Ill.\' /l lillir figul'c is olJs!' rv('d :dso withill :1 IIli e rollllll .\' forlll!'/l appnl'Plltl ," 
loy p:rnt CI'ysta llizntioll of pho~pllolipidH. 

( B ) A very AmnII m ye lini c figure fOll ll ll ill tire cytopla sm. 
(C) A myelin ic figure composed of CO llccntri cn lly Hl'I' llIlJ.('ed ]J:l i rcd la mella e. 
(D ) A myeliJli c figm'e in whi ch Ihe lam ell ae do not show tight fll'l'a ngc ll lCnt. 
(B ) A myelinic figure suggest ing proiJnble derivation from endopla smic reticulum. 
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