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Introduction of electron microscope in biological and medical sciences change the concept of fun-

ctional and morphologic unit of biological phenomena from the cell to subcellular unit, and it form-

ulated the basis for molecular biology and pathology. Until recently, electron microscopy has mainly

been applied to basic research works. However, practical clinical application of electron microscopy

js being actively tried. The major clinical fields in which electron microscopy is helpful or even

essential include viral diseases, metabolic diseases, glomerular diseases and in the identification of

certain types of neoplasms. A brief introduction of characteristics of each conditions are made

to

encourage more active application of electron microscopy in clinical medicine.
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ol W] o3t of 9] 2.2 A Fo|slel wlAlF2
S Aoz gred oEd 4 349
& (molecular biology or molecular pathology)e &
WA Hged =le] AxE FALL d& 4F
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Clinical Application of the Electron Microscopy

Viral Diseases
Metabolic Diseases

Glomerular Diseases

=

Identification of Neoplasms

AA gulAe] virusEokdl A FH-L WS F
g Aoz virus 2 Q¥ 2] AR A virus 9] §
e} FF2 Felstdn, #EH virus® 2 A7
AR AZAR 2 Fol7bd Aol A=A virus
8 J2g seism g S (EEDe %2 (D
A S EI=AA viras o A4} =57
o] 52 2z TolrAl Hi AL FTo
ol s 5kA ==t

Virus £ 43t delute o8 s 5349
HFe) & 2w 3o (encephalitis)g 9.7l poliom-
yelitis virus = 7% Alxute s E9 soln
Wil AR EA(erystal) S FA8RA Az
(cytoplasmic matrix)Well 4 4] gketi Dales(1965
a)¢} Horne % Nagington(1959)%¢] x5t &+giv}.



Viral Diseases

A. Viral inclusion diseases
Encephalitis: Poliomyelitis virus
Influenza, Tonsilits: Infleunza v.

Rhinitis, Pharyngitis: Reovirus

Measle

Bronchopneumonia

: Measle v.
: Adenovirus
Herpes simplex zoster: Herpes v
Variola : Vaccina v.
B. Oncogenic virus
RNA virus: Murine Leukemic complex. virus
Murine Mammary tumor virus '
DNA virus: Papoya virus
Adenovirus
Simian v. 40
Herpes v.

Influenza virus & ‘Hiﬁ‘ RNA core (ribonucl-
& lipoprotein ¢] } polysaccha-
ride 2 TA 5, reovirus Y measle virus & 2.
Hel RNA ¢} protein 0.2 FA4= spiral 2+-& ROk
£ /KT deomA 94 AxAddA 480z
Dales ¢+ Gomatos(1956 b)7F ».gtuigle}, = Mor
gan$ (1956, 1959)°]. B33k vloll &b 71 A= = &
9] ¢ 7] = adenovirus Y+ her-
pes simplex virus = $2 Q2 o]} Auten &
# stol =l A Aol 4] T4 etE A2 2 DNAH virus

eoprotein)®, &

(branchopneumonia )&

Metabolic Diseases

A. Glycogen-Storage diseases
Von-Gierke’s disease
Pompe’s disease
McArdle’s disease

B. Mucopolysaccharide and lipid storage diseases
Gargoylism
Hurle’s syndrome

C. Phospholipid storage disease
Niemann-pick disease

D. Glyco-lipid storage diseases
Tay-Sachs disease
Fabry’s disease
Gaucher’s disease

Metachromatic leukodystrophy

Kor. Jour. Electron Microscopy, Vol. 8, No. 1, 1978

2 ZelsEgld. 2 ojdE (IS sk ddl
8 sthzH virs AGDE A 2 Rl Hele
Bl Bernhard(1958) <4 (JE#:) virus &= DNA #
3} RNA # virus7} gleH
complex virus= DNA # virus&ly Jejshd oz
g aE L 2, 3.

A BA A A Aol 2 st dol e A #(met-
abolic diseases)dl| A ol® A7 (organ)vt =4 (tis-
sue)e] FH 5= EAY A E Faldte] AR
MNE dorle YadE THEY F EHE T
ale}. = von Gierke’s disease Y} Pompe’s disease,
McArdle’s disease 3 B A oj4o 2 <3ty
doj e AFRE2A Aiver), AlA(kidney) %
Z%(muscle)d] Al Tel oF 300~500A 8 =2 A
(glycogen) €% i~ 29 & <= gl glvt Schatland
(1963)¢ w33tz glew Gargoylism, Hurler's
disease ¥ A8 A7 53 2A(liver), ¥l Z(spleen),
2 lc](braln)—soﬂ "-}"‘E‘, -—L’-E/‘j fz‘—l_(membrano vesic-
ular bodies)o] v} lamellar ¥ EAo] g A==
o] e]=l §F B8-S mucopolysaccharide t} lipid 5-§

Ak Aleu5-(1965)3 Terry 2 Weiss(1963 b) 7|
B 33}gicl. = Niemann-pick diseaseol] 4] A2
o} myeline & FFEAo] v Yehted o]g]
Els %’Q% o2 ¢# A A Tay-Sa-

cch’s disease, Fabry’s, disease, Gaucher’s disease:

adenovirus, leukemic

phospholipid ¢ 7
2] 3 Metachromatic leukodystrophy %2 neuron,.
fibroblast, spleen, bone marrow, heart 5] lipid
droplets v}, &18] 7} .ok lysosome e = ol
A5 o 24 lysosomal enzyme 2] o]4to g 15}
o] &1t lysosomal disease2li Fish 9 Reidbord
(1962), Schotland 5 (1963), (1965b),
of nustgdet(Zd 4, 5, 6, 7).

Rouser

Glomerular Disease

A. Glomerulonephritis

Acute glomerulonephritis

Subacute and chronic glomerulonephritis
B. Idiopathic nephrotic syndrome

C. Diabetic glomerulosclerosis.

'/El AH7-3l A B (glomerular disease)ol] 4]9] A =&l
WA 8L olel edAdH 2 AL HAd A
o4tz gledl TAL AATAA AL T2E
AR YoRAE 1 F2h N wd Qs w4
T2 WshE olsisted] foldky wigolst. st
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A. Glomerulonephritis(AH¥a] 414)

a. A ATa] A9 (Acute Glomerulonephritis):

AAgke 1 7t wel §4, ofFdl, ez
e F4 AAY a3 o 94 £(end-
othelial celD?] #%E(edema)st mesangium 4] X9
24, 7] A" (basement membrane)w]foll A AL E
7+ e B (electron-dense deposit)e] 1ERLER]
Z-%7] (foot process)’t A2 &=z Asle] AFY
el w2t podocyte 7k vl 5 A == 7] A= —5’:—?—
2 ow Ha= I podocyted YF+ EF EE
-(subepithelial hump)= el &R 5L ¥ _,L_x_—]
AAQ Wz A £ 2ol Ann Movat-ﬂ-
Seiner(1962), Trunk 5 (1964)c] 2 i 3193},

w4 A1Ab7Al A 3 (Subacute or
Chronic Glomerulonephritis):

FA7ANA o}FA =E wbgoz Az Sd
mesangium Al 2l ¢] 7] A (matrix elements)e] 5
Z7A5] H9 wetd J-44 A AR A
S EANAA Ak, 1A E ZAF A Ho] w5
W Estd Aln S $ESL A% FIRT R
E-7) o] 8} 3L Benzamin $(1977)0] x.i 34 o,

b) obi 4 3

B. 84 4% 3%T

drome)

(Idiopathic Nephrotic Syn-

o]. 43¢ membranoproliferative nephritis ¥+
lupus nephritié ToR %"4 —.?—— ZFFo e mAY
A sl £ FFe BF(lumen)e] Hsted
a 1A WS AALES & E3 el (ribbo-
n-like deposit)?} 23k & ®oFoz A& Aol
=70l g3 Churg $(1965)0] 2a%k 1} 3le}.

C. 3xA AT 7 55 (Diabetic Glomeruloscle-
rosis)

FEainl A4 5oz IAAHE
wilson A4 Y45 ARAer7 o2 BAs= mesa-
ngium 7| Ae] A8l FAHP D o] el 71A o]
A ASHA 9 F Heldx Aol EAelzl Berns %
(1962)‘01 23 sgoh(2® 8, 9, 10, 1DD.

kimmelstiel
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ATz Ashe} 9oba Hqe) BYSG 2 dehA o
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AAEA AL D BAAL wATZE wEe
2 AzAdel $4d 5l (granuledo] vk v AFE
Wate A28 R 29 AE FRHEG
2 =4d 73 Atk

Identification of Neoplasms

A. Cytoplasmic organelles
B. Cytoplasmic granules
C. Specific structure

D. Cell borders

A. Cytoplasmic Organelles

AzAW B AT d8E 753 e Ade]
7] 2ol "t 8 EAA Wby 2ute X
8 sxAd e Zdolzis & 4 vk,

Endoplasmic reticulum(&X#])- =315 o=
oA £ (poorly differenciated neoplasm)dl] A= vl
o 272 g g AEE Aol Aol FI A
5]4 oA Z(epithelial neoplasm)+} ovarian carcin-
oma, hepatocellular carcinoma # &4 o 2 e}
U Ae] =Aolekx Haguenau(1969), Kim 3t
Lee(1972)50] 2w 393 Gyorkery 5 (1975)
Sodayaki ¢} Dionne(1977)-% tonofibrils &
epithelial } A 71495 & A 22 FE squamous cell
carcinoma w] thd FAFE Aol HAolta R
35t

Myofibrils ¢ %3-& actin-like ¥ fibril 24 smo-
oth muscle originelghx AA=H ©b5¢ desmo-
come ¢} e 7+E mesenchymal celldl A= &
£ ¢ o1} o] B2 AglA| Z(epithelial celDsll /“1
ag 4 9 Aol 53l

squamous

B. Cytoplasmic Granules

Adenocarcinoma (poorly differenciated adenocar-
cinoma) N A& 0.5~1.5x 358 % (granulede]
gduton st Yz Wl dense T EAl dE
mucin granules-& XL F la acinic cell car~
cinoma W= 1~2 4 45.4 dense g+ 3+ o] E_O]t
ﬁ] AL A4 exocrine gland ¢ acinar cellol
A AAEE zymogen granule 3t goha Gould-a—
(1973)°] _‘Ln_s}gi ow 3_7] 4 Al 2(120~



320 1). W52 carcinoid granule 24 carcinoid
tumor ARkl & EFo] Hn glow 2 o] % mel-
anin granule (0.3~0.7 x) birberk granules %2
malignant melanoma 1} Histiocytosis X5 I gl3l+
¥ %43 Aol Sl YAk Luse 9} Lacy(1960),
Gianotti 5 (1968), Clark 2} Bretton(1971)%5°] »
2 skl

ol gsh zro] FAIE kgt Fesh S He
2 EAS TN E 4t FAxy 53
Bo] THELL A EE o] &l 5HA 5]"‘9_“:]
e AL T Al o] FY A
o]z A x4 Ul A=t HS Be ";_1'
A& Aol A (2R 12, 13, 14, 15).
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Fig 1. Herpes Simplex Virus, a virus particles lies adjacent to the nuclear memb’
rane. X 40,000
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Fig 2. Vaccina Virus, mature vaccina virus particles shown to the dense dumbbell-
shaped core is surrounded by an area of lower dens1ty X 16,000

o Ll
Fig 3. Murine Leukemic Vlrus mfectlon of a mouse fibroblast, single partxcles w1th
hexagonal outline at the cell surface. X 10,700




Fig 4. McArdle’s disease, a cross-section shows Fig‘:?). Hurler’s disease, many lysosome-like bod-
distension of the intermyofibrillar spaces ' ies and membranovesicular bodies in the
by large glycogen deposits. X 25,000 cytoplasm. X 22,500

Fig 6. Niemann-pick disease, a reticulo endothelial Fig 7. Tay-Sach’s disease, many membranous
cell in a bone marrow biopsy, vacuales cytoplasmic bodies are present in the
filled with tubular, lamellar and crystalline cytoplasm at a neuron. X 9,800

structures in the cytoplasm. X 9,900



Fig 8. Acute glomerulonephritis, portion of a Fig 9. Chronic glomerulonephritis, portion of a
glomerules showing subepithelial hump. glomerulus showing prominentm esangial
X 22,500 cell with separation of reticulated basement

membrane. X 22,500

Fig 10. Membranoproliferative glomerulonephritis, Fig 11. Membranoproliferative glomerulonephritis,
portion of a glomerulus showing intramembran- showing ribbon-like dense deposit in to the
ous dense deposit and proliferation of mesengial basement membrane. X 30,000 .

matrix. X 22,500



Fig 12. A cell from an islet cell tumor shows Fig 13. A melanocyte from malignant melanoma
bl imenibrane bound secretory granules. showing pigment granules of melanosome.
X 22,500 X 22,500

Fig 14. A neoplastic cen rrom.a moderately well Fig 15. A neoplastic cell from a well differentia-
differentiated squamous cell carcinoma ted squamous cell carcinoma showing defi-
showing numerous tonofilaments. X 22.500 nite desmosome. X 22.500



