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Abstract

The aim of this study was to investigate the researcher's general
perceptions of lab biosafety measures and practices in Korea.
This survey was carried out by interviewing 1,334 researchers
working with pathogenic microorganism in the biomedical
laboratory of a university and an institute. According to the
survey result, respondents from the institute showed higher level
of awareness and compliance on overall biosafety rules and
regulations compared to people from the university. Researchers
from responsible positions showed higher awareness and compliance
compared to others. However, researchers believe that appropriate
safety measures can protect the employees and that their laboratories
are safe in spite of the insufficient safety equipment and biosafety plan.

Thus, we draw a conclusion that the expansion of biosafety education

was the solution for this cognitive dissonance problem.
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Figure 1. In the time that you've been conducting research in

a laboratory setting, have you ever sustained an injury of any kind?
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Figure 2. What was the nature of your injury or injuries? Please select all that apply (Who had sustained one or more injuries(n=150))
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Figure 3. Do you know what it means in laboratory?

Lab biosafety rules and regulations negatively
impact my lab productivity. B strongly disagree
Appropriate biosafety measures in my lab are W Disagree

effective to protect researchers from injury. = Neith di
€ Er @agree nordisagree

| feel my lab is well prepared for accident 0. m Agree
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Figure 4. To what extent do you agree or disagree with the following statements?

Packaging and Transportation 4

Storage and movemerf-4

B Strongly disagree
Self-managemend.3
W Disagree
Wasted.
Equipmento. u MNeither agree nordisagree
FacilityD.| B Agree
B Strongly agree

Overall biosafety( 4

Figure 5. To what extent do you agree or disagree with the following statements?
“| am satisfied with its biosafety management in my lab?”
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Figure 6. Do you know that you should comply with its lab biosafety rule?
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Figure 7. Which subject of lab safety training do you want?

50

35

30

25

20

15

10

Classroom based  Direct training in the Direct training inthe  Online resources Flyers, posters or
training lab through lab through the [websites, online other visual aids
colleagues principal training etc.)
investigatr/supervisor

Figure 8. What is lab biosafety training tool in your lab?
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Development of Antiviral Agent against Hand, Foot and Mouth Diseases using Plant-based Materials

Abstract

BACKGROUND: Usually, human enteroviruses (HEV)
infections cause various symptoms including the hand-foot-
mouth disease (HFMD), common cold, myocarditis, acute
hemorrhagic conjunctivitis, encephalitis, poliomyelitis, and aseptic
meningitis. Especially, some HEVs including enterovirus71 (EV71)
and coxackievirusl6 (CVA16) cause HFMD with neurological
complications that may lead to death. Also, big outbreaks were
reported in many countries. However, there are still no specially
approved antiviral drugs and vaccines highly effective against
HEVs. Additionally, because many HEVs cause diseases in
children, the antiviral agents against HEVs should have lower level
of side effects compared to others. Based on these backgrounds,
several materials including compounds from plants have been
tested for a role in the effective inhibition of viruses and virus-
specific functions with lower level of side effects, and some may
prevent the emergence of resistant mutant types.
METHODOLOGY: The antiviral activity of plant extracts was
determined by cytopathic effect (CPE) reduction method and
western blot assay. Vero cell was used to identify the antiviral
activity of plant extracts.

RESULTS: Our results demonstrated that Hedera helix containing
hederasaponin B showed significant antiviral activity against
EV71 subgenotypes C3 and C4a by reducing the formation of a
visible CPE. Hederasaponin B also inhibited the viral VP protein
expression, suggesting the inhibition of viral capsid protein
synthesis. Additionally, Phyllanthus urinaria corilagin showed
antiviral activities against EV71 and CVA16.

CONCLUSION: These results suggest that Hedera helix extract
containing hederasaponin B and Phyllanthus urinaria containing
corilagin can be novel drug candidates against HFMD caused by
EV71 and CVAL16
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Figure 1. Effect of hederasaponin B on Enterovirus 71 (EV71) C3 —induced cytopathic effect

The virus—infected vero cells were treated with ribavirin or 50 ug/mL hederasaponin B. After, cell viability was evaluated by sulforhnodamine
B (SRB) assay, the morphology of cells was photographed using a microscope. (A) Non—infected cells; (B) Non—infected cells treated with
hederasaponin B; (C) Non—infected cells treated with ribavirin; (D) EV71 C3—infected cells; (E) EV71 C3—infected cells treated with
hederasaponin B; (F) EV71 C3—infected cells treated with ribavirin,
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Figure 2. Effect of hederasaponin B on Enterovirus 71 (EV71) C4a-induced cytopathic effect

The virus—infected vero cells were treated with ribavirin or 50 ug/mL hederasaponin B. After, cell viability was evaluated by sulforhodamine B
(SRB) assay, the morphology of cells was photographed using a microscope. (A) Non—infected cells; (B) Non—infected cells treated with
hederasaponin B; (C) Non—infected cells treated with ribavirin; (D) EV71 Cda—infected cells; (E) EV71 Cda—infected cells treated with
hederasaponin B; (F) EV71 Cda—infected cells treated with ribavirin,
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Figure 3. Effect of hederasaponin B on the VP2 expression
Western blot analyses were performed to determine the effect
of hederasaponin B and ribavirin on the production of EV71 C3
and EV71 Cda VP2 proteins. The reduction in protein expression
of EV71 C3 VP2 (a) and EV71 Cda VP2 (b) was identified after
treatment with 50 ug/ml concentration of hederasaponin B or
ribavirin for 48 hours. a—tubulin was used as a loading control
for each set of samples.
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Figure 4. Effect of corilagin on EV71-induced cytotoxicity

The EV71-infected Vero cells were treated with 50 ug/mL of ribavirin or corilagin. After 48 hours of incubation, cell viability was evaluated
using the sulfornodamineB(SRB) assay, and the morphology of cells was imaged using a microscope. (A) Non infected cells; (B) non
infected cells treated with corilagin; (C) non infected cells treated with ribavirin; (D) EV71—infected cells; (E) EV71—infected cells treated with

corilagin; (F) EV71—infected cells treated with ribavirin.

Figure 5. Effect of corilagin on CVA16-induced cytotoxicity

The CVA16—infected Vero cells were treated with 50 ug/mL of ribavirin or corilagin for 48 hours. The viability of cells was evaluated by
sulforhodamine B (SRB) assay, and the morphology of cells was imaged using a microscope. (A) Noninfected cells; (B) noninfected cells
treated with corilagin; (C) noninfected cells treated with ribavirin; (D) CVA16—infected cells; (E) CVA16—infected cells treated with corilagin;

(F) CVA16—infected cells treated with ribavir.
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Nationwide Surveillance of Chigger Mites, as the Vector of Scrub Typhus

Abstract

Nationwide surveillance (2005-2007) of chigger mites, the vector
of scrub typhus, was performed at 24 localities in Korea and then
the second periodic surveillance (2011-2013) was successively
performed. Through these periodic surveillances, the change in

geographical distribution of chigger mites could be monitored.

ZZIPEAIFLS 20139 10,36552] SApEAo 2 90114
5197804 2¢lgto] 2uff o] F7HE Helom, A7k Ay
S 19F BE A3lshe v Fa% deHes RAEn
ek ols] A Qo] 7he e Ryt ARl wad
B FE 109, 1ol Sapgo]l HFEe] glon

o
ZAL0] 120 = Q—X}%—Ago] A &E)s Agke Holch

ARTIEAEE s 2AIXIONER] Orientia tsutsugamushiat-2

fl

7ot G E7 = 2R e R & te &4 (Animalia),
A EERE(Arthropoda), Av)7(Arachnida), AE7]=
(Acari)] &3hH, 1 FolAE H7|EotE(Prostigmata),
G E7]3H(Trombiculidae)ol &3tk ol 144
44F0] Harelojx] QItHl], ERE=7= BEA F FYsHA
FroAPZ o Ae] Fof| FaFsto] A2 AdFeiet of AoflA
gHe7)9] Hof Qd Wit (Orientia tsutsugamushi)©]
AbolA &AA A ek Ao defA doH2l =
gl Qe F WSS & TEeR dYdERET)
(Leptotrombidium pallidum), E<%<ERE7|(L, scutellare),
FHAYEY L, palpale), FFEXE7 L, orientale), WH=2RE7]
(L, zetum), AFSERIE7|(Neotrombicula japonica), Z/1H o€ 7|

(Fuschoengastia koreaensis)?} ©J710 &3tcH(Figure 1)[3].

L. pallidum

L. scutellare

Figure 1. Scanning electron microscopy of two major chigger mites, Leptotrombidium pallidum (left) and L. scutellare (right).
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Figure 2. Geographical distribution of a tsutsugamushi vector, Leptotrombidium scutelliare.
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" Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending December 13,
2014 (50th week)

° 2014 AI505 AEFAAIARAL &8 gkl 1,000
TIHO 2 AP ) Z7lsl90oL), faaietr|2(12.2/1,0000) 2k
GRS 42220)

% 2014-2015%7| RE7|Z2 12.2(/1,000022 HA

3

25

3

120

(SN
S o
a

w
S
S)

N}
=}
o

baseline(12.2) |

—~—
—

ILI per 1,000 (2013-2014 season)
5
ILI per 1,000 (Past seasons)

o

- =

0
363840 42 44 46 485052 1 3 5 7 9 1113151719 21 23 25 27 29 3133 35
week

e 2014-2015 m— 2013-2014 2012-2013 — 2011-2012

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000
outpatients, 2011-2012 to 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, week ending December 13, 2014 (50th week)
o 2014 AI507 S AAel tiet 204 HAFAL] 59.7% ©) Sg 7 Hlole| vt HEEE,
(FIRE 45 Bt 227719) sg71Ae) thet A4 HArE S HERR AL 91)

% FHSAS FHSA0IDR HSTHs

2014 Weekly Detection rate (%)
(week) Total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
47 48.9 4.4 2.2 10.9 0.0 15.7 15.7 0.0 0.0
48 60.8 3.5 0.4 14.5 0.0 23.8 17.6 0.9 0.0
49 57.3 5.3 0.9 24.0 0.0 14.2 12.9 0.0 0.0
50 59.7 4.0 0.4 21.7 0.0 19.5 13.7 0.4 0.0
Cum.* 57.1 4.7 6.2 3.4 19.5 6.0 13.1 1.5 2.8
2013 Cum.¥ 55.7 11.5 5.5 3.8 11.8 4.1 16.0 2.3 0.7

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between Dec, 29, 2013 — Dec. 13, 2014, (Average No, of detected cases is 227 in last 4 weeks)

V 2013 Cum, : the rate of detected cases between Dec. 30. 2012 — Dec. 28. 2013.

3. Scrub typhus, Leptospirosis, HFRS, Republic of Korea, week ending December 13, 2014 (50th week)

© 204 A50F Z2IPRAE Ak 82:80] ALLEIRLT, S Y A 8,264 0 2 2R 5717k chul(10,200%) 19.7% 4SS
o FE st Sk 3uo] ATEQLm, A M Al 58 O.R A E10k ohul50t) 16.0% S7HekS

o AEFEEA BHe 2490] AnEel, ThA WA A 34190 2 5710k dlulGL) 83.3% TS

1,800 12,000
600
1,600 1 | 40 400 _/—’\/\/
10,000 -
1400 1 | 30 e
M+
9 1,200 4 | 20 - » 8,000 1 2001 2003 2005 2007 2009 2011 2013
o & m Leptospirosis == HFRS
8 1000 1| o g
-g 500 4 1 4 710131619 222528313437 40 43 46 49 52 B 6,000 A
= = Leptospirosis  we= HFRS 5
& =%
& o] & 4,000 |
400
200 4 2,000
0 F———_ ————— I
135 7 91113151719 2123 2527 29 31 33 35 37 39 41 43 45 47 49 51

[ - —— T g T T g y y y y
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mmm Scrubtyphus === Leptospirosis === HFRS e Scrubtyphus === Leptospirosis === HFRS

Figure 1. The weekly reported cases of Scrub typhus, Leptospirosis, HFRS Figure 2. Cumulative reported cases of Scrub typhus, Leptospirosis, HFRS
through National Infectious Disease Surveillance System through National Infectious Disease Surveillance System
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending December 13, 2014 (50th week)*

unit: no. of cases’

Classification of disease* ng:; t 28:1 ;g/:ﬁ; Totalno. of cases byyear LTES::g:tcvizgi
average 2013 2012 2011 2010 2009 : Country(no. of cases)
Cholera = - - 3 = 3 8 _
Typhoid fever 7 253 3 156 129 148 133 168
Group Paratyphoid fever = 35 = 54 58 56 65 36
I Shigellosis 1 101 11 294 90 171 228 180
EHEC 1 110 1 61 58 7 56 62 Thailand(1)
Viral hepatitis AS 11 1,289 17 867 1,197 5,521 = =
Pertussis 4 113 1 36 230 97 27 66
Tetanus - 26 1 22 17 19 14 17
Measles 5 513 1 107 3 42 114 17
Mumps 767 24,236 239 17,024 7,492 6,137 6,094 6,399
Group Rubella 2 65 1 18 28 53 43 36
I Viral hepatitis BS* 94 4,577 63 3,394 2,753 1,428 - -
Japanese encephalitis - 26 - 14 20 3 26 6
Varicella 2,091 40,304 1059 37,361 27,763 36,249 24,400 25,197
Srepocaces Woow - o
Malaria - 646 2 445 542 826 1,772 1,345
Scarlet fevertt 126 5,567 45 3,678 968 406 106 127
e S T S
Legionellosis 1 29 - 21 25 28 30 24
Vibrio vulnificus sepsis - 61 - 56 64 51 73 24
Murine typhus - 14 1 19 41 23 54 29
Group Scrub typhus 82 8,264 187 10,365 8,604 5,151 5,671 4,995
I  Leptospirosis 3 58 1 50 28 49 66 62
Brucellosis 1 21 - 16 17 19 31 24
Rabies - - - - = = - -
HFRS 24 341 15 527 364 370 473 334
Syphilis$ 16 971 16 799 787 965 = =
CJDNCJD? 5 70 1 34 45 29 = =
Tuberculosis 734 34,390 660 36,089 39,545 39,557 36,305 35,845
HIV/AIDS 21 1,004 21 1,013 868 888 773 768
Dengue fever 2 168 2 252 149 72 125 59 Philippines(2)
Q fever - 10 - 1 10 8 13 14
West Nile fevers - - - - 1 - - -
Grlc\;up Lyme Borreliosis 2 15 - 1 3 2 - -
Melioidosis - 2 - 2 - 1 - -
Chikungunya fever - 1 - 2 - - - -
SFTS 11 126 1 36 - - - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from Ist week to current week in a year,

* The reported data for year 2014 are provisional data but the data for years 2009, 2010, 2011, 2012 and 2013 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

T The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly emerging
infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

9§l Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 3—year
data (2011, 2012, 2013) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

1T Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012.
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending December 6, 2014 (49th week)*

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;r Current  Cum. 50 ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(_: ug;'r Current  Cum. 5(:' u;na.r
week 2014 >V week 2014 >V week 2014 >V week 2014 OV week 2014 OV
average’ average’ average’ average’ average’
Total 1.8 32.1 37.0 1.9 8.8 11.0 2.3 18.5 22.7 2.3 23.8 20.2 1.3 141 11.8

Cum: Cumulative counts from 1lst week to current week in a year

* The reported data for year 2014 are provisional data but the data for years 2009, 2010, 2011, 2012 and 2013 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, S—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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