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Abstract

Background: Recently, waterborne and foodborne disease 16 specimens were norovirus positive and it was identified GI1-4

outbreaks were increased by the changes of climate, living type. We confirmed that all specimens contained the same

environment and bacterial pathogens. In Korea, the major genotype norovirus by sequencing analysis.

pathogens of waterborne and foodborne disease outbreaks were Conclusion: This study highlights the need for ongoing monitoring

norovirus and pathogenic Escherichia coli. and molecular epidemiological analysis for the control and

Methodology: Various specimens were cultivated on different
selective agar plates in order to isolate the causative bacteria of
waterborne and foodborne disease. The toxin type and serotype
of isolates were determined by PCR and agglutination with
the available O antisera respectively. Pulsed-field gel electrophoresis
(PFGE) was performed in identifying the route of transmission
and source of infection. As for virus, we extracted RNA from
various specimens and detected the vpl of norovirus through
Real-time RT-PCR and performed sequencing analysis.

Results: In May 2013, foodborne disease outbreak by enteropathogenic
E. coli O157:H45 has occurred. This strain has eaeA gene and the
intimin type was y. 10 strains isolated from specimens were
identified to be the same pulsotype strains by PFGE analysis. In

April, another outbreak occurred and it was caused by norovirus.

prevention of waterborne and foodborne disease. In addition,
personal hygiene education and the cooperation of related health

organizations were required.
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Table 1. Isolated pathogens and characterization of enteropathogenic E. coli,

Enteropathogenic E. coli (No. of strains
Category Pathogen M e ( )

(No. of strains) (No. of strains) Serogroup intimin type LEE-related sg‘::ﬁ:l)l n Hemolysis
sudent 12 Bac//%zgc%gis @) 0187“1#52)(7) ¥ eaeA+ir (7) espAED (7) clyA (7)
Food handler (2) EPEC (2) O157:H45 (2) y (2) eaeA+tir (2) espAED (2) clyA (2)
Tuna bibimbap (1) EPEC (1) O157:H45 (1) y (1) eaeA+tir (1) espAED (1) clyA (1)
Abbreviation: ONT= O serotype Non—typable
| LT T AT | epec o1s7:mas
| AL T HEAEIFFL | epec os7:mas
[ L AE ML | epeconszasas |
[ IR IEAEIPIFL | epec 01571as
wo| | LTI | epecorszsas
[ LT TP FF] | erec ots7:es
[ I AT VL] | epec o1s7:mas
LI | econsmmas o
[ LA I ITIF] | epec os7:mas
[ L TITTTNE P ] | epec o1s7:mas | muna bibimoap
Figure 1. Pulsed—field gel electrophoresis patterns of the EPEC 0157:H45 strains isolated from human feces and tuna bibimbap.
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Table 2. The result of laboratorial tests for Norovirus.
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Category (n) No. of Norovirus positive (%)
School (67) 28 (41.8)
Student (55) 22 (40)
Food handler (12) 6 (50)
Manufacturing company (2) 2 (100)
Kimchi (1) 1.(100)
Ground water (1) 1 (100)

Norovirus group (%)

No. of G | -4 type (%)

Gl Gll
19 (67.9) 9(32.1) 14 (100)
16 (72.7) 6 (27.3) 14.(100)

3 (50) 3 (50) 0

2 (100) - 2 (100)

1(100) - 1(100)

1(100) - 1(100)
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Figure 2. Phylogenetic tree of norovirus Gl detected from patient and environmental samples.,
Norovirus nucleotide sequences were constructed with the partial capsid region (312—314bp). Neucleic acid sequences were aligned
with MegAlign package, and were aligned with strains of different genotypes using the CLUSTAL W program.
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Pleiotropic Genetic Association with Liver Enzyme Level and Metabolic Trait

Abstract

The increase of liver enzyme level is a representative indication
of liver injury and it is closely linked to metabolism-related traits,
such as diabetes, obesity, and hypertension. The representative
liver enzyme includes alanine aminotransferase (ALT), aspartate
aminotransferase (AST), y-glutamyltransferase (GGT), and
alkaline phosphatase (ALP). It has been known that liver enzyme
level is affected by environmental and genetic factors;
nonetheless, there have been few studies made on its dielectric
substance. Therefore, this study intends to introduce outcomes
obtained in domestic and foreign studies on representative
Genome-Wide Association Study (GWAS) on liver enzyme as
well as pleiotropic genetic association in terms of metabolic traits
such as diabetes, hypertension, and lipid. For the study conducted
on GWAS on liver enzyme, four studies were considered and
those were conducted targeting Asian cohort including
Europeans, Indians, and Koreans. From these studies,
the following were discovered; 6 ALP related genetic variation,
19 ALT related genetic variation, 33 GGT related genetic
variation, and 9 AST related genetic variation. Meanwhile,
8 variations that were discovered among the liver enzyme related
genetic variations showed traits related to metabolic disease
including diabetes, lipid, hypertension, and cardiovascular
diseases as well as pleiotropic association. Although further
assessment is required regarding the functional verification of
the discovered genetic variations, those study achievements are
expected to serve a pivotal role that can reveal genetic association
between the rise of liver enzyme level and metabolic diseases

while predicting a disease at an early stage.
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Table 1. Previous genome—wide association studies of liver enzyme levels

Risk Related liver

Reference CHR Gene SNP allele enzyme RAF  P-value Population
10 JMJDIC rs12355784 A ALP 0.48 51071
10 JMJDIC rs10761779 G ALP 0.49 7x10710
9 ADAMTS13;CACFD1 rs4962153 A ALP - 8x 10
1 PFN1P10 - ALPL rs1780324 T ALP 0.43 7x107
9 ABO rs657152 T ALP 0.39 21070 European,
Yuan X et al. (2008) [2] 6 GPLD1 rs9467160 A ALP 0.24 110" Indian
10 CPNT - TPM4P1 rs11597390 A ALT 0.36 2%10°8
1 RBSG4 159803659 c ALT - 4x10°
2 PNPLA3 rs2281135 T ALT 0.18 8x 10716
12 C120rf43 rs1169313 c GGT 0.38 2%10-10
2 GGT1;LRRC75B rs4820599 G GGT 0.31 4x107"
4 GAPDHP60 — MIR5705 rs6834314 A ALT 0.75 3%10°
8 TRIB1 - LINC00861 rs2954021 A ALT 0.50 5x107
10 DNMBP-AS1 - CPN1 rs10883437 T ALT 0.64 4x107
2 PNPLA3 rs738409 G ALT 0.23 1x107
1 EPHA? — ARHGEF19 rs1497406 G GG 0.56 3%10719
1 LOC101927891 rs12145922 A GGT 0.61 410"
1 CEPT1;DRAM2 rs1335645 A GGT 0.88 7x107
1 HMGN2P18 — KRTCAP?2 rs10908458 T GGT 0.58 2%1071
2 GCKR rs1260326 T GGT 0.38 41071
2 MYO1B rs13030978 T GGT 0.32 110"
2 EFHD1 rs2140773 A GGT 0.61 1x10°
3 SLC2A2 rs10513686 A GGT 0.14 6x10°"
4 ZNF827 rsd547811 C GGT 0.18 3%10%

Chambers JC et al. (2011) [1] b HPRTP2 - RPL19P11 rs6888304 A GGT 0.74 1x107 European,
5 ITGAT rs4074793 G GGT 0.07 31071 Indian
6 MLIP 159296736 T GG 0.31 3%10°9
7 MLXIPL rs17145750 C GGT 0.86 3%10°
10 DLG5 1S754466 T GGT 0.24 6310710
12 HNF1A rs7310409 G GGT 0.59 7x107%

14 EXOC3L4 15944002 G GGT 0.21 6x10%
15 RORA r$339969 A GGT 0.62 7x10%
15 CD276 rs8038465 T GGT 0.39 1x10°
16 MAF - DYNLRB2 rsd581712 A GGT 0.27 3%10°
17 SOX9-AS1 rs9913711 C GGT 0.65 1x10°
18 ATP8B1;LOC100505549 rs12968116 C GGT 0.87 9x10-10
18 NEDDAL - MIR122 rs4503880 T GGT 0.21 3%10°"2
19 FUT? 1s516246 T GG 0.47 8x10710
2 MICAL3 rs1076540 C GGT 0.78 %1071
22 MIF - GSTT2B 1$2739330 T GGT 0.42 2%10°
2 GGTH rs2073398 G GGT 0.34 1x1071%
3 ADAMTSY rs80311637 A ALT 0.03 7x10°
16 BRD7 - NKD1 rs9941219 A ALT 0.02 410
18 CCDC102B rs1539893 G ALT 0.19 3%10°
20 RNA5SP478 — NXT1 rs844917 A ALT 0.04 63107
10 CELF2 rs596406 G ALT 0.04 9x10°
2 GALNT13 rs12621256 G ALT 0.07 4x10°
2 LOC101929231 rs17801127 A ALT 0.03 2x107
1 RGS5;LOC101928404 r$12035879 A ALT 0.42 4x10°
Park TJ et al. (2013) [5] 20 LOC727993 rs6035126 A ALT 0.02 5x10° Korean
17 SLC39A11 5903107 G ALT 005 6x10% (children)
1 STEGALNAC3 rs4949718 A ALT 0.40 2x107
3 ADAMTSY rs80311637 A AST 0.03 2%10°
10 CELF2 1$596406 G AST 0.04 4x107
14 OR7K1P - CYB5AP5 1$862946 A AST 0.11 2x107
21 GPX1P2 - EIF4A1P1 rs457603 G AST 0.03 5x10°
10 GOT1 rs76850691 C AST 0.02 9x107
3 ROBO1 rs7617400 A AST 0.16 6x10°
1 ST6GALNAC3 rs4949718 A AST 0.40 1x10°
2 THSD7B 15892877 A AST 0.18 4x10°
4 ZNF827 rs4835265 C GGT 0.42 %1071
7 TBL - BCL7B 1s12539316 A GGT 0.10 6310710
12 MYL2 rs12229654 T GGT 0.14 9x10%
Kim et al. (2011) [6] 12 C12orf51 rs2074356 © GGT 0.15 3x1071% Asian
12 OAST rs11066453 A GG 0.13 6x10*
12 C120rf51 rs11066280 T ALT 0.17 8x10%
12 C120rf51 rs11066280 T AST 0.17 3%10°

Abbreviation: CHR= chromosome, RAF= risk allele frequency
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Table 2. Liver enzyme—associated SNPs showing pleiotropy with metabolic traits

Reference CHR Gene
Yuan X et al. (2008) [2] 9 ABO
22 PNPLA3
1 EPHA2 -
ARHGEF19
Chambers JC et al. (2011) [1] D) GCKR
7 MLXIPL
12 HNF1A
) 7 TBL - BCL7B
Kim et al. (2011) [6]
12 MYL2

Affected traits

SNP Reé?}‘ffﬁ:g’e’ P-value identified from
previous studies

rs657152 ALP 2x10% LDLc [7]

rs738409 ALT 1x107% TG [4]

rs1497406 GGT 3% 107 HDLc, TG [8]

rs1260326 GGT 4% 107 ISEL)’CF[EJ]G' TG, HDLe,

rs17145750 GGT 3x107 CAD [10]

rs7310409 GGT 7x107% Hypertension,CVD [11]

rs12539316 GGT 6x10710 TG [12]

rs12229654 GGT 9x107% HDLc [12]

Abbreviation: LDLc= low—density lipoprotein cholesterol, TG= triglyceride, HDLc= high—density lipoprotein cholesterol, T2D= type 2 diabetes, FPG= fasting plasma glucose, CAD= coronary artery disease,

CVD= cardiovascular disease
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Vaccine Storage and Management

Abstract

This article provides general guidelines for vaccine storage and
reminds about the importance of vaccine management to the staff
of vaccine management at the hospitals and public health centers.
It is recommended to use the vaccine exclusive refrigerator for
the storage of vaccines. The recommended temperatures of
vaccine manufacturer are maintained and the unit must be
consistently maintained between 2°C~8C for the stability of vaccine.
A temperature-controlled environment used to maintain and
distribute vaccines in optimal condition is called the vaccine cold
chain.

In case of an emergency, you should first notify the person who is
responsible for vaccine storage and check the period and time of
wrong storage and record the internal temperature of
the refrigerator. Contact the vaccine manufacturer and discuss
the reuse of vaccines. It is good to secure the emergency power
(like an independent power plant) in case there is breakdown of
vaccine refrigerator due to power failure.

Vaccines are managed by several people including supplementary
person and they can prepare for an emergency situation. If you
discovered an error on vaccine storage, you should ensure that
the use of vaccine is kept on hold and you should contact
the manufacturer. Vaccine must be stored properly and the success

of efforts against vaccine-preventable diseases is attributable in

part to the proper storage and management of vaccines.
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Table. Vaccine manufacturer contact information
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Manufacturer Website

Accesspharm, INC accesspharm.com

Bernabiotechkorea www.crucell.kr

Boryung Biopharma www.boryungbio.co.kr
GLOVAX(BR Biotech) www.glovax.com
Dong-A ST www.donga-st.com

GlaxoSmithKline www.gsk—korea.co.kr

Green Cross WWW.greencross.com
IL-YANG Pharm www.ilyang.co.kr
Korea Vaccine www.koreavaccine.com

LG Life Science
Merck & Co., Inc.

www.lgls.co.kr

www.msd—korea.com

(Korea MSD)
Novartis www.novartis.co.kr
Pfizer www.pfizer.co.kr

Sanofi Pasteur www.sanofipasteur.co.kr

SK Chemicals www.skchemicals.com

Phone Number Vaccine
02-449-2577 BCG, Td
032-290-8400 HepB, HepA

02-708-8451 IPV, JEV(inactivated), Typhoid, Flu
02-365-7000 Var, JEV(Live—attenuated)

02-920-8114 Flu

09-709-4114 B;I':?/IT’,RI?)I:VFi’r—UI;VH;'Sap, MMR, Flu, Hib, HepA,
031-260-9300 JEV(inactivated), Var, HFRS, Flu

02-570-3708 Flu

02-2249-1961 DTaP, IPV, BCG, Typhoid, Flu

02-3773-1114 Hib, DTaP, HepB,

02-331-2000 MMR, PPSV, HepA, HPV, Herpes Zoster, Rotavirus,
02-768-9000 Td, Flu, Hib, Meningococcal

02-317-2114 PCV

02-2136-9500 IPV, DTaP-IPV, Tdap, Flu, Hib, PPSV, HepA

02-2008-2008

HepB, DTaP, Td, Flu, Hib

Abbreviation: BCG= Bacille Calmette—Guerin, Td= Tetanus - Diphtheria, HepB= Hepatitis B, HepA= Hepatitis A, IPV= Inactivated Polio VVaccine, JEV= Japanese encephalitis virus,
Flu= Influenza, Var= Varicella, DTaP= Diphtheria - Tetanus - Pertussis, DTaP—IPV= Diphtheria - Tetanus - Pertussis - Inactivated Polio Vaccine, Tdap=Tetanus - Diphtheria -
Pertussis, MMR= Measles - Mumps - Rubella, Hib= Haemophilus influenzae type b, HFRS= Hemorrhagic fever with renal syndrome, PCV= Pneumococcal Conjugate Vaccine,

PPSV= Pneumococcal Polysaccharide Vaccine, HPV= Human Papillomavirus
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2. Centers for Disease Control and Prevention, 2012, Vaccine

Storage & Handling Toolkit,

3. Centers for Disease Control and Prevention, 2011, Epidemiology

and Prevention of Vaccine—Preventable Diseases,

4. Centers for Disease Control and Prevention, 2011, General
Recommendations on Immunization, MMWR Jan, 28,
60(RR02):1-60
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¥ Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease(HFMD) Republic of
Korea, weeks ending July 26, 2014 (30th Week)*
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Figure 1. The status of HFMD sentinel surveillance, 2011-2014

2. Ophthalmologic, Republic of Korea, weeks ending July 26, 2014 (30th week)
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Figure 1. The mean of outpatients to Epidemic keratoconjunctivitis for Figure 2. The mean of outpatients to Acute hemorrhagic conjunctivitis for
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3. Influenza, Republic of Korea, weeks ending July 26,
2014 (30th week)

o}
S

25

3
.

204V A0 AFRA4ANY w8 SR 10003 @ | |
23808 AFFOIMrt Z715Ielon] FaATI212.1/1,000%)wr} | .
LEo 2~ z0)

w
S
T

% 2014, 5. 12X} QIERQUXT REF|E 5K
X QUSRAMXL HEZA| 1|7=|| b HZAE mat 2013-2014%7 | RATIES
12.1H(/1,000022

)
S
T

ILI per 1,000 (Past seasons)

(&}

baseline(12.1) |

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

o
T

363840 42 44 46485052 1 3 5 7 9 1113151719 21232527 29 313335
week

e 2013-2014 — 2012-2013 2011-2012 —— 2010-2011

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000
outpatients, 2010-2011 to 2013-2014 seasons




679 PUBLIC HEALTH WEEKLY REPORT, KCDC 2014' A[303(7.20.-7.26.)

Table 1. Provisional cases of reported notifiable diseases—Republic of Korea, weeks ending July 26, 2014 (30th Week)*

Unit: reported case’

Disease! Cwug:;t 23:2 VSVZ:S; Total cases reported for previous years ?Eﬁ::gtcvtzzi
average! 2013" 2012 2011 2010 2009 : Country (reported case)
Cholera - - - 3 - 3 8 -
Typhoid fever 9 188 3 156 129 148 133 168
Paratyphoid fever 4 22 1 54 58 56 55 36
Shigellosis 4 56 4 294 90 171 228 180 Laos(1), Vietnam(1)
EHEC 5 77 3 61 58 7 56 62
Viral hepatitis A§ 18 888 53 867 1,197 5,521 - -
Pertussis 4 42 1 36 230 97 27 66
Tetanus - 16 - 22 17 19 14 17
Measles 28 546 2 107 3 42 114 17 Indonesia(1), Philippines(1)
Mumps 477 12,838 174 17,024 7,492 6,137 6,094 6,399 France(1)
Rubella 3 33 1 18 28 53 43 36
Viral hepatitis B§** 100 2,717 59 3,394 2,753 1,428 - -
Japanese encephalitis - 1 - 14 20 3 26 6
Varicella 516 24,051 436 37,361 27,763 36,249 24,400 25,197
Malaria 28 305 55 445 542 826 1,772 1,345 Cameroon(1), Ethiopia(1)
Scarlet fevertt 110 3,628 14 3,678 968 406 106 127
Meningococcal meningitis - 2 - 6 4 7 12 3
Legionellosis - 12 1 21 25 28 30 24
Vibrio vulnificus sepsis 1 7 1 56 64 51 73 24
Murine typhus - 3 - 19 41 23 54 29
Scrub typhus 9 221 5 10,365 8,604 5,151 5,671 4,995
Leptospirosis - 3 - 50 28 49 66 62
Brucellosis 1 10 1 16 17 19 31 24
Rabies - - - - - - - -
HFRS 4 85 4 527 364 370 473 334
Syphilis§ 31 528 19 799 787 965 - -
CJDNCJD§ 1 37 1 34 45 29 - -
Dengue fever 6 88 4 252 149 72 125 59 _';L‘!iif;priz‘(*f)(s)’ Hongkong(1), Laos(1),
Q fever 1 8 - 1 10 8 13 14
West Nile fever - - - - 1 - - -
Lyme Borreliosis - 4 - 1 3 2 - -
Melioidosis - 1 - 2 - 1 - -
Chikungunya fever - - - 2 - - - -
SFTS 6 41 - 36 - - - -
Tuberculosis 819 21,431 801 36,089 39,545 39,557 36,305 35,845
HIV/AIDS 16 560 14 1,013" 868 888 773 768

-: No reported cases, Cum: Cumulative counts of the year from 1st week to current week,

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,

* Incidence data for reporting year 2014 is provisional, whereas data for 2009, 2010, 2011, 2012 and 2013 are finalized(except for HIV/AIDS).

T Reported cases contain all case classifications(Confirmed, Suspected, Asymptomatic carrier) of the disease respectively,

f Excluding Hansen's disease, diseases reported through the Sentinel Surveillance System(Data for Sentinel Surveillance System are available in Table III), and
diseases no case reported(Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute
Respiratory Syndrome, Avian influenza infection and humans, Novel Influenza, Tularemia, Newly emerging infectious disease syndrome, Tick—borne Encephalitis)

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

9 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 used 3 year data(2011,
2012, 2013) only, because of being designated as of December 30,2010),

** Viral hepatitis B comprises acute Viral hepatitis B, HBsAg positive maternity, Perinatal hepatitis B virus infection,

11 Scarlet fever's case classifications contain confirmed cases to confirmed and suspected cases since September 27, 2012,
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Z7F 74Ztn} E PUBLIC HEALTH WEEKLY REPORT, KCDC 684

Table 3. Provisional cases of reported sentinel surveillance disease, Republic of Korea, weeks ending JULY 19, 2014 (29th Week)*

Unit: case'/sentinel

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum. t'? u;na.r Current  Cum. SC u;:r Current Cum. t'? u;na.r Current  Cum. SC u;:r Current Cum. 5? u;na.r
week 2014 OV week 2014 >V week 2014 Y week 2014 >V week 2014 OV
average’® average$ average’® average$ average’®
Total 22 23.0 243 1.7 7.0 7.8 1.7 13.0 14.2 1.6 16.0 13.2 20 10.0 7.5

—: No reported cases,

Cum: Cumulative counts of the year from 1st week to current week,

T Reported cases contain all case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.
§ Calculated by averaging the cumulative counts from Ist week to current week, for a total of 5 preceding years.

F8 57 ofalsp]

(Table 1) HA7FAEe] 2|k 5z WA} sl S=o] WAY $131-S v|wsh 2, "Current weeki= 3G F2] BRI A4S vehyn,
Cum. 20142 20149 155E 35 F7R9] A A4, 12]3 5—year weekly averagen= At 51(2009-20134)9] 3 2] 211
A9l o)A 2F, o]F 23 ko] By ARF 2565) HHOE ALY T2 E "Current week 2} 5—year weekly average 412
i AeE vlushd F ©= sid ARoAe) Bal +3E 9| B a3 Blus] & 4 Stk Motal cases reported for

previous yearssi= A/¢ 57 S ZHO) Wil $55 ekl 2H FAole] ol B 714 B2 ulwsh 2 4 gl

oll) 2014 1252] '5—year weekly average(dE7F & EWat),= 20092 H 20132 10F2H 14F71KQ] H 1 742 &
2552 Lhw 3fe & st

* 5—year weekly average(6d F Hah)=(X1 + X2 + --- + X25)/25

10+ UES 123 13% 14
20144 A =
2013 X1 X2 X3 X4 X5
20124 X6 X7 X8 X9 X10
20114 X1 X12 X13 X14 X15
2010 X16 X17 X18 X19 X20
20094 X21 X22 X23 X24 X25

2 Hoj a1 Qlom, ZF AW R Cum, S5—vyear average,2} 'Cum, 2014/
o5 &<t sl 7RIS Hat Kol 74eeke] Hlurt 7hsstet 'Cum, S5—year
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