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Utility of 293 Cells in Culture of Enteroviruses
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Background : Viral isolation in cell culture remains as a reference method for diagnosis of
enteroviral infection. Enteric adenoviruses are cultivated in 293 cells. Enteroviral and
enteroadenovrial tropisms for the gastrointestinal tract lead to the assumption that 293 cells would
be useful in enteroviral isolation. We evaluated usefulness of 293 cells in the diagnosis of enteroviral
infection.

Methods : Human embryonic lung fibroblasts (HEL), HeLa, RD and 293 cells were used to
evaluate viral isolation from clinical specimens, susceptibilities of the cell lines to reference
enteroviral strains and influence to stool extracts on the viral isolation. Forty-four stool specimens
collected from patients during the epidemic period of type 9 echoviral aseptic meningitis and type
30 echoviral culture-positive 33 stool and 58 cerebrospinal fluid (CSF) specimens were inoculated
onto cell lines.

Results : Echovirus type 9 was isolated from 31 of 44 stool specimens. Of 31 echovirus 9
isolates, 22 (71.0%), 21 (67.7%), 6 (19.4%) and 3 (9.7 %) were detected in HEL, 293, RD and Hela,
respectively. Of 33 echovirus 30 isolates from stool specimens, 32 (97.0%) were detected in 293; 17
(51.5%) were detected in RD. Of 58 echovirus 30 isolates from CSF specimens, 39 (67.2%) were
detected in 293; 30 (51.7%) were detected in RD. 293 cells were sensitive for coxsackievirus A9
reference strain and echovirus 7 reference strain. Stool extracts induced enhanced cytopathic effect
by echovirus 9 infection in 293 and HEL.

Conclusions : 293 cells are useful in the diagnosis of echoviral and some enteroviral infection.

(Korean J Clin Microbiol 2001;4(2):129-133)
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ok&tith. 293, HEL, Hela Al Eo &
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Eagle’ s medium (DMEM)E v x| 2 A}-8-3}9i a3, =2 uj
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1) O|2HIOIH A 9 A A =2 985 E S th(Table 3).
44 g HA F 31 HA A o sLute] gl 2 93 o] &
2] = AT}, 293 (214]), HEL (22¢])9] #2]&°] RD (6 4. fHFEHO| HF
o)), HeLa (39))°] #&]&XHT} /2] 8kA(P <0.001) &3
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o ] 23%0°] 1 TH(Table 1). g 2934132 2] 3hErd o] S7hekl Th(Table 4).
2) olzHjol2iA 308 o o=
o Zufol# &~ 303 o] F&|d 33o] F 32 (97%)7}t
293 A3zl A EE| = o], 293 A Ze] E2]&o] RD 4| utolef 2~ o] Fdho|= Al Zuj e F3she] nt
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Table 1. Number of viral isolates from echovirus type 9- Z3l= WHo] oA 71A] “gold standard” 2 Q124 E o] 9]
positive 31 stool pecimens in 4 cell lines t}H4).

Autolg ze] Lol olg 7N AEE o] gotn

Cell line Total positive (% Only cell line positive B -
positive (%) Only P SLEE|(7,91, ol Autolel sk WA D vk} A Eol

293 21 (68)* 7 st FAdo]l th2r] w&Eolth, o Zule] ] Ao TH
HEL 22 (T1)* 8 ol T2 AXZEE HEL, PMK, RD A7} A }H17].
RD 6(19) 2 RD Ml xe F2&E7) wet 2pd gzt Mazsdo]l &b
HeLa 3(10) 0 F Loy AZHAGHAE 2HE7] oFa, F714
)| kS g9 g I = 01 3 A A] Q.

*P value < 0.001, vs RD and HeLa. OL] BAUGE L dhe 5 AN ALS

at7lol Alg o]l lom[4, 6], o Zubo]# ol thgk
RD Al Zo] fHpAde] 4] dves 4% Hikx St
E= o

[18]. HEL A3 Supol 2 & Fupol 2ol w2

Abbreviations : HEL, human embryonic lung fibroblasts;
RD, human rhabdomyosarcoma cells; HeLa, human cervix
epitheloid carcinoma cells.

Table 2. Frequency of echovirus 30 recovery by specimen type in 293 cells and RD

Specimen No. of isolates in Frequency of isolation (%) in
P 293 and RD 293 only RD only 293 RD

Stool 16 16 1 97* 52

CSF 11 28 19 67 52

Total 27 44 20 78% 52

*P value < 0.05, vs RD.
Abbreviations : CSF, cerebrospinal fluid; See Table 1.
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Table 3. Host cell susceptibilities to enteroviruses
. Minimum TCIDso producing CPE by day 5
Cell line
PV1 CA9 CB3 E7 EV71

293 100 0.01 1 0.01 -*

HEL 1 0.1 100 0.01 0.01

RD 0.001 0.001 - 0.001 1

HeLa 0.001 - 0.001 - 0.1

Total 27 44 20 78%* 52

*No cytopathic effect at 100 TCIDso.
Abbreviations :

TCID, tissue culture infective dose; CPE, cytopathic effect; PV1, poliovirus 1; CA9, coxsackievirus A9; CB3,

coxsackievirus B3; E7, echovirus 7; E71, enterovirus 71; See Table 1.

Table 4. Effect of stool extracts on host cell susceptibilities to echovirus 9

Minimum TCIDso producing CPE by day 5

Cell line Without 1:10 Stool extracts With 1:10 Stool extracts
Case 1 Case 2 Case 1 Case 2
293 1 0.1 0.1 0.01
HEL =¥ 100 - 100
RD 100 - 100 -
HeLa - - - 100

*No cytopathic effect at 100 TCIDso.
Abbreviations : See Table 1 and 3.
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