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Ultrastructural Observations of a Human Cutancous Leishmaniasis
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Abstract

A case of cutaneous leishmaniasis developed in a 48 year old Korean male who returned
from middle east was studied by light and electron microscopic observations. Light microsc-
opically, the lesion consisted of heavy chronic ill-defined granulomatous inflammation involv-
ing entire thickness of the dermis, composed of mainly histiocytic and small mononuclear
cell infiltrations without evidence of necrosis or giant cell formation. Giemsa staining reve-
aled numerous intracellular micro-organisms within histiocytes, showing dark stained central
dot surrounded by light stained cytoplasm. Electron microscopically, the organisms were obs-
erved mostly ovoid in shape and frequently binary mitotic features within the host cells.
Pellicle consisted of double unit membranes and microtubules, which are immediately below
these menibtramesA~tong.kinetoplast was noted within a very elongated mitochondrion at the
center of the organisms and a flagella rose in front of the<kimeoptast but ended within the
cytoplasm. Large numbers of free ribosomes, occasional Golgi complex and SER were also
noted, but RER was seldom found. These ultrastructural features corresponded to promasti-
gote stage of Leishmania tropica. In principle, leishmaniasis is a tropical disease and can not
be found in temperate zone. However, travel to mideast by many Koreans may contract this

disease while they are in endemic regions.

M 2 A% Leishmaniar} 4 “L74547 = Ak YA AL
ola) =) o] kA5l leishmaniaZ ¢ Trypanosom- 2 Z-f-Fol T3 o] gl
atidaeslol] <3}t Leishmania tropica(L. tropica) L. tropica’= phlebctomus<rej FdAste]Fe 9
o zedo] Qg Ao w oRoe) thEUY A& g o] promastigeted] Abej 2 AbehellA] AlstEolA <lAl
oA Falw F2 o EAel Ax Ak o9 fyAg  2AR AL amastigoted) Ad 2 EALD G
L AFa Ak, FTF Aok, Fu, of=esE o L. tropica®] w| A T2d] thsled = 19500 Lofgren
ol xwpol ] -2l vbebel AL £l Aol A e B o] 3¢ mumelglet wkx| promastigote stageibd
T+ 9 Azloy. t} &9 3 amastigote stager ¥ Pham$-(1970).
Leishmania 31 R %59 AZA s Aehs 23438 = Gardener(1974) %ol 98 nw Hgld.
523 2% Aeolg £FHAA F744 S5 amas- olutell L. donovani®l L. mexicana?] ¥ ujel] w3

— 27—



A+ Rudzinska$(1964), Sanyals} Sen Gupta(1967) - -

Fo] wag ) gleh.
A+7] &k ule} zke] leishmania
o

ag+-
| ““ﬂ/‘i% + T s

s lexshmamaFO]
o =} 6\:1_1:]7312# ;A

H
< g
of¥
o

formalines] w43t ¥ paraffine] Fuf 5+ wkA gk o)
2 Hematoxylin-eosinz} Giemsadd A& A& 319 o
AN AR AAE e AR 2924 d¥-
£ A A st 3% Glutaraldehyde(pH 7.4)2 = .4 3F
% 1% Osmium tetroxide(pH 7. 4)>ﬂ A Faislgde
B wbge] ot w4 I TAE AH z9EAE
nb&s] x3-5" uranyle acetates} lead citratez of
% 9A% ¥ Hitachi HU-11E8 A x3=]A4 02 =t
sl ok

TEAA 2 Aol Fu e by %_%B&%*%"ﬁ.'
A dSAEE F2 23 T9 79 Y4 ze
TAAG L FEd R 2479 HA A4 F4E
oA EHAE AL FolFHptS nyeh A
Al zg el A4 4 & 4+ gyt

3 Glemsagd ol A& 2 Fho e 49
Pl AAE AT oggion o wgAlE v

Fob vlad g gaEe Fate FHel Hge

A v 5.
= leishmama.4 Pe st 532 ¢ nect (Fig. 1,2)
At de g4 g

<
2% = slgie. (Fig. 9)

772 ZA &5 st 9= Pelliclex o] Zataul micr-
otubule2 o] £5J= 9] o5 tubule 58 v} b o
2 A=z d4d5 gy (Fig. 9

ol & 4% F¢ microtubules] 7544 mdEel o
on = 4g2eg A3 microtubuledf] & o] Eo] Az
FAA wdHo s AL & 4 gl (Fig. 4,5)

%

o] #1Asle] FalE ub

o
A
ofp
3

ru'r

Kor. Jour. Electron Microscopy, Voi. 10, Na.1,2, 1980

02 7}2x 2s A5 mitochondrions] W Hej Zxj
st w How ﬂH RN
et (Fig. 6,8)

kinetoplast®] z1 kel 4] 2] 0 2 9z 8-

o gglos A Er 2 flagellas] 4 central tubule

lamella F22 o] Feo}d ¢

Flagellat

* 3} peripheral doublet tubuleg 23 —’,L— gz 7+

2R g4 E flagellaz} 9+27 22 #3rs gfol,
Flagellas] #=l-& # 51t  7}7}o] 7px| ““*ou WAl
zuhdtow JUrbe de @R Zskgh (Fig.

6,7)

o]
[l

Leishmania species® #-& 3 an7 o=
9 -4 amastigotesl promastigoter} =% ol
il ool A% QA A Ak A
- g =

n| 73 E‘L"a”éiﬂr% “a":?z_‘ql' °I~r Mﬁ" of 3 ¥
AL dA =gk, Leishmania tropica® v A
o WE ok AP EE 2R & 9XAn
o] Y- o] Leishmania specieso] & = -§o] Hrc}.

Rudzinska (1964)%-& mitochondrione] 7 o]
A 235A =izl A% amastigotez ¥l promast-
igotez o] WA X g ¥wsty o1} Fo Pham
(1970) %5 Bray5-(1969)¢] amastigotesol] 4] &z "5
£ Abglo] mitochomdrion-d WA= EH ol
1;3__1_01] 92 AssA Hedgek. 2wY Akiyama
o} McQuillen(1972)5-¢] 23} amastigotez F&| pr-
omastigotei W& 5= EqF mitochondrione] Az
the ARl e waizich 2 dTdAT B
mitochondrions} s =9~ 21 kinetoplast& iy
T e

Leishmania®s] 9 pelliclee] 24 ¢ =4 =3 micr-
otubules] LEelelz #led ¢l vk A& Rudzinskas (1
964)0] w3l &= oA slg =

Microtubuled 123« F& Ao w:H4+= Ru-
dzinska$(1964)¢] L. donovaniad) A L& AAsg
3 L. tropicadl] A= Hentzers-(1977)°] . 93} B 3=
gt 7t AR A2 d74Fe] d&
2ele JE S A dEg i Aen 4
Z= gl

PhamZ-(1970)9 xm.a e} #o] flagellat 2+Al3] le-
ishmania 2]l o] A ul =a= gjel. Free ribosome

microtubule

RS

)

L& FH3h) s} sled SER(smooth endoplasmic retic-

ulum)e] Wb w9 v ekstz RER(rough E.R.)-

=



Seo et al—Human Cutaneous Leishmaniasis—

Ao wAsx kel
o] ¢l.om A %“L{P pinocytosis& %]-_Tr_ ol =
% Leishmaniaga) ) of 45 %% 4]
L2 A4,

o] A3l L u | FzAY EAL Eiteled ne &
loff 4 32 leishmania: promastigote whA|of <

6}«‘ _"_i "§7LQ oJ\—/}

A

2 o

FTEA el 484]94 Q) whab o] Yol 0y
% leishmania% 1o ofshe] e 3—4 Zizh‘siul?é?%
FAE 3t 2y il»ﬂlr =3 Bashglet.

FgAr AN o2y 24T 2 {r% %z it kg
HEAL5EEE 2w Giemsasd 44 o] lei-
shmaniaZa & =4 T o4 F23 4+ b, A2
Ao A o2k d4PS WAE mE 2AF 34

o= Ay

hEATIA A S g
w 2 al2 o] microtubuleo] W) = 2

Al#= mitochondriony] o] kinetoplastz} s} .
ulol] flagellaz} $1 2] st¢] 2.5 e} ©}9 ribosome
=57 Golgi complex3& =2 4 94}, o

—\r‘i-ﬁrﬁir

& BA.9. Leishmania tropica® promastigote

stagest 2739l
Leishmania3-Z 9444 o2 odolye]) ofg x| uts
roz et E neh

o8 LR =T,
REFERENCES

Akiyama, H.J., McQuillan, N.K.(1972); Interaction

and transfomation of Leishmania dondvani wit-
hin in vitro culture cells an electron microscop-
ical study Am. J. Trop. Med. Hyg. 21:873.
Bray, R.S., Ellis D.S., Bird R.G. (1959); The fine
structure of Leishmania enriettii.
Soc. Trop. Med. Hyg. 63:10.
Gardener, P.U. (1974); Pellicle associated structu-

Trans. Roy.

res in the amastigote stage of Trypanosoma cr-

uzi and Leishmania species. Ann. Trop. Med.
Parasit. 68:167.

Hertzer B., Kobayasi T. (1977); The ultrastruct-
ure of Leishmania tropice in skin lesions. Acta.
Path. Microbiol. Scand. Sect. 85:153.

Lofgren, R. (1950); The structure of Leishmania
tropica as revealed by phase and electron micr-
oscopy. J. Bact. 60:617.

Pham, T.D., Azar H.A., Moscovic E.A., Kurban,
A K. (1970); The ultrastucture of Leishmania
tropica in the oriental sore. Ann. Trop. Med.
Parasit. 64:1.

Rudzinska, M.A. d’Alesandro P.A., Trager, W.(1
964); The fine structure of Leishmania donova-
nia and the role of the kinetoplast in the Leish-
mania leptomonad transformation. jJ. Protozool.
11:166.

Sanyl, A.B., Sen Gupta P.C.(1967); Fine structure
of Leishmania in dermal leishmanoid. Trans.

Roy. Soc. Trop. Med. Hyg. 61:211.

Legends of Figures

Figs. 1 & 2.:

Giemsa stained sections of the skin show histiocytic and small round cell infiltration and

numerous intracytoplasmic micro-organisms containing dark dot within pale cytoplasm. X1, 000.

Fig. 3: An electronmicrophotograph shows intracytoplasmic microorganism in mitotic division by binary

fission. pellicle, nucleus, kinetoplast(K) and other structures. X40,000.

Figs. 4&5: Higher magnifications of pellicls shows outer double layers of unit membrane and inner mi-
crotubules (4) and trangenital (5) sections. X50,000 X125,000.

Fig. 6: Two microorganisms just after binary fission show a large nucleus(N), transversely located kin-

etoplast with cross lamellation(K).

and a longitudinal section of flagella(F) which consist of central

tubule and peripheral doublet tubules, and arise in front of kinetoplast ending within cytoplasm. X80,

000.

Fig. 7: Cross section of flagella (F) shows a typical 942 structure. X112, 500.

Fig. 8: The picture shows kinetoplast located within a elongated mitochondrion (M), many free riboso-

mes, and partial degenerative changes. X92, 000.












