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Ultrastructural Observation on Maturation Process of
Cytomegalovirus in Human Cells

Chul Jong Yoon, M. P.H. and Je Geun Chi, M .D.
D pariment of Pathology, Seoul National University College of Medicine

Cytomegalovirus(CM V) infection can be diagnosed by finding characteristic intranuclear in-
clusion body and enlargement of the cell size, Congenital CMV infection can be associated with
various types of anomalies seen in different gestational age. These anomalies are probable due to
direct virus infection of the parenchymal cell in early gestation.

Based on four autopsy cases of congenital CMV infection we have studied maturation process
of virus particles in parenchymal cells, with special reference to the mode of replication and
transmission.

Virus particles in CM V-infected cells in brain and kidney showed nucleocapsids with charac-
teristic concentric core, that were enclosed around fibrillar network in nucleus. During replica-
tion process virions showed various morphogenic mutation that was rather consistent in differ-
ent tissues and individuals. There were virions without core or with eccentric core, Occasional
cores were divided into 2=5 fragments. The virus particles reached the cytoplasm through the
nuclear membrane, and here the virions increased twice in size. A fter virions were fully matured
in the cyvtoplasm., they showed exocytosis phenomenon through the cellular membrane to reach

extracellular portion. (Korean J Pathol 1994; 28: 478—484)
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Table 1. Case summary

Case Age Sex  Infected tissues Associated findings
| SB(26 wk) F Erain, kidney Hepatosplenomegaly
2. SBi38 wk) M Brain, Kidney Hepatosplenomegaly, cephalhematoma
3. Jday M Kidney Hydrocephalus, corneal opacity, Hepatosplenomegaly
4. 15 day M Kidney Malformed kidney
. 21 day M Kidney Jaundice, Hepatosplenomegaly,

SB: stillborn

Fig. 1. Distal convoluted Tuhu]e of the kidney reveals CMV-infected cells. SEM{A}) {:}rtumega]lc cells with
CMV. > 1,000, Bar represents 10 g#m., Inset: Exocytosis process of CMV. x 25,000, Bar represents 400 nm.
LMI(B) 1 #m section & toluidine blue staining. * 1,000
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Fig. 2. Schematic diagram of maturation process of
cytomegalovirus{CM V). Neormal processiAl.
Mutation process(B)l LS Longitudial section,
CS: Cross section. CM: Cytoplasmic membrane,
MM Muclear emebrane.

Fig. 3. Rosette formation of
CMV around a small nuclealus
¢ or network-like chromatin in
the infected cell. = 45,000, Bar
represents 220 nm.

— 480 —



—EHE AT Abged 739 H Cytomegalovirus®] A2 4satael Aabdelqd sy -

o 44 glgch agdzketd corer) $lE Foded ¢l7]
%1 nucleocapsidel ob&e glAd 2~5z7ew
174 nucleocapsid ¢h% Heo Latxe] gl A
= aleicHFig 5). o1 #3 #3858 CMVE g 4
Fo M zAHe fate] AdHu 27 FAF4w wol
= wrle] HEZdrg g R YA 5 8

o] Ao o £u® wf

Hel CMV e £4e 54

2| Al #lsje] grlel] MEzde] B35 Fofs u|AaH
gl #e] fy-2es7 corerl ¢e] nucleocapsidzt 3l
sieHFig. 6).

CMV7h &ldlell o F4%5 o|F vjm® 4 F9] Aley
7} Al E e woll s Al E Aol e 24 Yy
CM Vel gl 4 zatgo] Adfdsls o Y
+ slgdd. AzdHe capside #MW# nucleo-

Fig. 4. A: Longitudinal section
of CMV. The core is rod-
shaped with fibrillar lamella.
X 140,000. Bar represents 130
nm. B Cytomegalovirus cut
across. ® 200,00. Bar represents
150 nm.

Fig. 5. Empty capsid(l), full
core(2), core divided into four
pieces(3) among the mutants
and normal immature nucleo-
capsid(4), NM: Nuclear mem-
brane. = 170000, Bar repre-
sents 1 20 nm.
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