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Gendered Innovations in Health Research

Abstract
BACKGROUND: Although sex and gender interact throughout the life of individuals and MErsin AESYs} g
determine their health status, health research has been carried out predominantly by male AT o UAE NS EE ey

researchers in male animals or not knowing the sex of the cells. This has led to bias in

scientific knowledge, resulting to greater financial burden and human suffering in women than

in men in the society. The aim of this report was to review the concepts and methods of

'Gendered Innovations' and suggest the directions of policies and programs to utilize them in

order to improve the quality of health research and to strengthen women’s health programs.
CURRENT STATUS: Gendered Innovations harness the power of gender analysis to

improve the excellence of scientific knowledge. For Gendered Innovations, sex and gender are

considered in all steps of research process through 12 methods of sex and gender analyses. The

methods have been applied in 23 cases by an international research team to illustrate the

importance of such methods in creating scientific knowledge, health practice, industrial

products, and living conditions including the environment. Gender is one of the cross-cutting

issues of Horizon 2020, a large funding project started in 2014 by the European Commission.

NIH has launched a new policy to balance the sex of animals and cells in all research

applications submitted from Oct. 1, 2014. Researchers in Korea are also starting to recognize

the importance of the issues and are developing the cases using the Gendered Innovations

methods. Various policies and programs should be established using Gendered Innovations to

improve health research as well as women’s health programs.

PROSPECTIVE FUTURE: Gendered Innovations in health research could improve the

health of an individual as well as that of the general population by considering the effects of

sex and gender on health and diseases.
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Figure 1. Cumulative life course risk factors for non—communicable disease (source: hitp://genderedinnovations.stanford.edu)
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. Rethinking research priorities and outcomes

. Rethinking concepts and theories

. Formulating research questions

. Analyzing sex

. Analyzing gender

. Analyzing how sex and gender interact

. Analyzing factors intersecting with sex and gender
. Engineering innovation processes

O O =~ oo O &~ W D —

. Designing health & biomedical research

10. Participatory research and design

11. Rethinking standards and reference models
12. Rethinking language and visual representation

Figure 2. Methods of sex and gender analysis used for gendered
innovations (source: http://genderedinnovations.stanford.edu)
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Table 1. Case studies in gendered innovations

PUBLIC HEALTH WEEKLY REPORT, KCDC

Field

Case Studies

Basic Science
Engineering & Technology

Environment
Food & Nutrition Nutrigenomics
Health & Medicine

Transport

Animal research, Brain research, Genetics of sex determination, Stem cells

HIV microbicides, Video games, Exploring for assistive technologies for the elderly, Machine translation,
Making machines talk, Nanotechnology—based screening for HPV

Water infrastructure, Climate change, Environmental chemicals

De-gendering the Knee, Heart disease in women, Osteoporosis research in men

Human thorax model, Information for air travellers, Pregnant crash test, Public transportation

(Source: http://genderedinnovations.stanford.edu)
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Bacillus anthracis DNA Potentiates the Lethal Toxin-Induced Cytotoxicity to Macrophages

Abstract

Background: Bacillus anthracis is a Gram-positive, spore-forming bacterium causing

anthrax. Lethal toxin (LT) produced by B. anthracis is a well-known key virulence factor for MES, 28|, olshzl, ZR2l, MYE, o712

anthrax because of its strong cytotoxic activity to the host phagocytes such as macrophages.

However, little is known about the role of B. anthracis genomic DNA (BAG) in anthrax

pathogenesis.

Methods: The effect of BAG on TNF-a production was determined by enzyme-linked

immunosorbent assay (ELISA) in the mouse macrophage cell line, RAW 264.7 cells and bone

marrow-derived macrophages from BALB/c mice. The influence of BAG and TNF-a on LT
cytotoxicity was evaluated by MTT assay in the cell-line, J774A.1. The effect of BAG on

LT-mediated lethality was determined by examining the survival rates of mice.

Results: BAG led to TNF-a expression in a dose- and time-dependent manner when treated to
RAW 264.7 cells. TNF-a expression induced by BAG was reduced by transfection with TLR9

siRNA. Furthermore, BAG-induced TNF-a production in macrophages was completely

abrogated in TLR9™" macrophages. Treatment with BAG alone showed no cytotoxic activity

on the macrophage cell-line J774A.1, whereas LT-mediated cytotoxicity was enhanced by

treatment with BAG or TNF-a. Enhanced LT-induced lethality was also confirmed by BAG

administration in mice. Furthermore, LT plus BAG-mediated lethality was significantly

recovered by administering Infliximab, an anti-TNF-a monoclonal antibody.

Conclusions: Our results suggest that B. anthrac is DNA may contribute to anthrax

pathogenesis by enhancing the cytotoxic activity of LT via TLR9-mediated TNF-a production.
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Figure 1. B, anthracis DNA enhances TNF —a protein and mRNA expression in a dose —and time — dependent fashion,

RAW 264.7 cells were stimulated (A) with various doses of BAG (0, 0.1, 1, or 10 pg/ml) for 24 hrs (for protein level) or 3 hrs (for mRNA level) and (B) with 10 ug/

ml BAG for O, 3, 6, 12, or 24 hrs At the end of the stimulation, total RNA was extracted to determine TNF—a mRNA levels using real—time RT—PCR or the cell culture

media were collected to measure TNF—a protein levels using ELISA. Values are the mean + standard deviation of three replicates per group. *P<0.05 as compared

with the untreated control group (This figure was published in BMC microbiology 14: 300).
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Figure 2. The effect of BAG on TNF—a. production is TLR9 dependent.

(A) RAW 264.7 cells were transfected with TLRO siRNA or control sSiRNA for 48 hrs, Then, the cells were stimulated with 1 uM CpG 2395 as a positive control or 10 pg/ml
BAG for an additional 24 hrs. (B) Bone—marrow—derived macrophages from wild type or TLR9 knock—out mice were stimulated with 0, 0.1, 1, or 10 ug/ml BAG for
24 hrs. At the end of the incubation period, the culture supernatants were collected to determine TNF—a. levels using ELISA. *P<0.05 and **P<0.07 as compared
with the control group (This figure was published in BMC microbiology 14: 300).
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Figure 3. Stimulation with B anthracis DNA or TNF—a enhances LT—mediated cytotoxicity in a dose—dependent manner.

(A) J774A.1 cells were treated with medium alone, LT (0.5 ug/ml PA plus 0.05 ug/ml LF), or LT plus 0, 0.1, 1, or 10 ug/ml BAG. (B) J774A.1 cells were pre—treated
with 0, 0.25, 0.5, or 1 ug/ml TNF—a for 24 hrs, and then LT (0.5 ug/ml PA plus 0.05 ug/ml LF) was added. At 4 hrs later, the cell viability was determined using MTT
assay. The y axis represents the percent survival relative to control values and is given as the mean + standard deviation of derived from three separate experiments.
*P<0.05 as compared with the untreated control group (This figure was published in BMC microbiology 14: 300).
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Figure 4. B anthracis DNA enhances LT—mediated lethality in mice.

Kaplan—Meier survival curves for BALB/c female mice injected with BAG
and/or LT through the tail vein. Infliximab (1 mg) was given per mouse
by intraperitoneal route before injection with LT and/or BAG. The percent
survival was determined at 14 days after injection. Mice injected with BAG
(20 pg) with LT (PA 50 ug plus LF 20 ug) showed decreased survival (open
diamond) when compared with LT (PA 50 ug plus LF20 ug) group (closed
triangle), however, the lowered survival was observed by injecting TNF—a.
inhibiting Infliximab (open circle). PBS (closed circle), BAG (20 ug, cross),
and Infliximab (1 mg, open rectangle) were injected as controls, *P<0.05
as compared with the LT-BAG group (This figure was published in BMC
microbiology 14: 300).
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Figure 5. B anthracis DNA enhances LT—mediated cytotoxicity
in macrophages via TNF—a production and eventually increased
lethality in mice.

BAG during anthrax infection is recognized by TLR9 and induces TNF—a.
production. Secreted TNF—a. by BAG and other virulence factors of B anthracis
enhances LT—mediated macrophage death and eventually increases the
lethality of mice (This figure was published in BMC microbiology 14: 300 and
was slightly modified).
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Abstract

From December 1, 2014 to February 28, 2015, the Korea Centers for Disease Control and

Prevention (KCDC) operated the cold-related illness (CRI) surveillance system to monitor

HNi8d H13=

BAFA H HB+=] 2

Surveillance System of Cold-related Illness and Precautionary Health Guidance against Cold Wave

1]
I
o

diseases such as hypothermia, frostbite, trench foot or immersion foot, and chilblains due to

cold wave. Five hundred and forty hospitals with emergency room in Korea have participated

in the system. According to the reports from the hospitals, 458 people suffered from the

diseases while 12 of them died. The number of patients has increased by 37.3 percent

compared to 2013.

The reports showed notable characteristics of the patients. In case of hypothermia, for

example, male (297, 77.3%) is more likely to have hypothermia than female (87, 22.7%); the

older people were reported to have higher incidence rates compared to the younger ones.

Drinking and low economic status also turned out to be major risk factors for the disease. This

is also obvious among mortality cases. Out of the 12 deaths, 11 were male (91.8%); 6 were

drinkers (50.0%); 6 were relatively poor (50.0%). Therefore, we have to be more conscious of

these significant factors.

As a result, the Climate Change Response TF Team of KCDC will exert efforts to minimize

damage to public health by raising public awareness and providing the current health status

every winter. In upcoming April, for instance, KCDC is planning to publish "Annual Report

on the Notified Patients with Cold-related illness in Korea".

Bluk 19809 S 7|H0.R gastelt H2 109 71

Table 1. Report case of cold—related illness

1l
0
e
o
T

I

H
A

dEEE2 M 7 |ZHHSTFE

1)

No. of notifications

Year No. of hospitals Total per hospitals Note
2013 D %) 436 259 (13 deaths) 0.59
20k 540 458 (12 deaths) 0.81 37.3% 1

(2014.12.1-2015.2.28)

1) AKX XHgwackjin@korea kr/ 043—719—7260)
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Figure 1. Weekly morbidity of cold—related illness and temperature

Table 2. Cold—related illness incidence and mortality by age

(Incidence rate - Mortality rate: per 100,000)

Age Total

0-39yrs 40-49yrs 50-59yrs 60-69yrs 70-79yrs 80+yrs
No. of case 384* 50 60 89 64 59 59
Incidence rate 0.75 0.19 0.68 1.13 1.45 1.95 5.13
No .of Death 12 0 2 5 1 3 1
Mortality rate 0.02 0.00 0.02 0.06 0.02 0.10 0.09
* Age unknown includes 3 people
1gst =L | oIEA ZHISIM !
A= Aefelat=
o AL
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, weeks ending

80

March 21, 2015 (12nd week)

° 20159 % A12F QAZRANAASAL &2 ofgiat
1,000 35.692o.2 A HE(29.3)Hef S7hskelon,
STl | 22(12.2/1,000) L} Lo 20
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Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012

t0 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, weeks ending March 21, 2015 (12nd week)

* 2015\ Al125 257 |3A0] iRt 7 AF AP} 67.4% o] Sg7tole| vt HEEE
(FE 45 4t 251719) 87 13dAlell et §-84F Ak TS VAL Q)

* FHUSAS FHSA0IDR HSTHs

22%11 4; Weekly Detection rate (%)
(week) total HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
9 59.5 1.3 0.4 2.6 47 4 0.0 6.5 0.9 0.4
10 60.2 2.1 0.4 1.3 449 0.8 9.7 0.4 0.4
11 63.8 2.3 0.8 3.5 47.7 1.5 6.9 0.8 0.4
12 67.4 2.5 0.7 1.4 50.0 1.1 9.8 0.7 1.1
Cum.* 60.7 3.4 0.7 4.7 37.9 4.3 8.5 0.6 0.6
2014 Cum.” 57.1 4.6 5.9 3.9 18.8 6.6 13.1 1.4 2.7

— 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, 28, 2014 — Mar, 21, 2015, (Average No. of detected cases is 251 in last 4 weeks)

V 2014 Cum. : the rate of detected cases between Dec. 29, 2013 — Dec. 27. 2014,
x B2 (043) 719-8221, 8224

! Current status of hospital based Pneumonia or Influenza (P&I) mortality

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, weeks ending March 21, 2015 (12nd week)

* 2015\t A2 WAV S8R IAAIA] Ao A AFgAE S HE Es S FARAPEITA V1) AP e 5.5%

unit: %
week 4 5) 6 7 8 9 10 11 12
P&IT mortality 3.7 7.6 4.3 7.6 3.9 5.3 3.9 5.7 55
* Reported mortality data is based on the result of 23 hospitals,
A causes of death are defined from death certificates, Fetal deaths are not included.
T J09—-J18 is KCD code with pneumonia or influenza,
x §-9]1 (043) 7T19-17167, 7172
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending March 21, 2015 (12nd week)*

unit: no. of cases’

o . Current  Cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2015 gigraget  2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 3 41 3 252 156 129 148 133 Indonesia(1)
Group Paratyphoid fever 2 1 1 37 54 58 56 55 Vietnam(1)
I Shigellosis 1 20 2 110 294 90 171 228
EHEC - 3 - 111 61 58 7 56
Viral hepatitis A 54 430 81 1,309 867 1,197 5,521 - China(1)
Pertussis 5 49 1 113 36 230 97 27
Tetanus 1 2 = 26 22 17 19 14
Measles 2 20 = 470 107 3 42 114 China(1)
Mumps 353 5,339 94 25,322 17,024 7,492 6,137 6,094
Group Rubella 1 11 1 66 18 28 53 43
I Viral hepatitis BS* 100 1,239 40 4,123 3,3%4 2,753 1,428 =
Japanese encephalitis - - - 26 14 20 8 26
Varicella 502 12,009 420 44,481 37,361 27,763 36,249 24,400 Philippines(1)
ey - 2
Malaria 2 22 2 642 445 542 826 1,772
Scarlet fevertt 146 1,574 16 5,815 3,678 968 406 106
enngnces S R R S
Legionellosis 1 10 - 30 21 25 28 30
Vibrio vulnificus sepsis - = - 61 56 64 51 73
Murine typhus = - - 9 19 41 23 54
Group Scrub typhus 11 101 3 8,148 10,365 8,604 5,151 5,671
I  Leptospirosis 2 10 - 58 50 28 49 66
Brucellosis 2 13 - 17 16 17 19 31
Rabies - - - - - - - -
HFRS 6 36 3 359 527 364 370 473
Syphilis’ 14 218 16 1,018 799 787 965 -
CJD/NCJDS 1 20 - 65 34 45 29 -
Tuberculosis 790 7,767 749 35,122 36,089 39,545 39,557 36,305
HIV/AIDS 18 175 19 1,060 1,013 868 888 773
Dengue fever 2 36 1 164 252 149 72 125  Indonesia(1), Malaysia(1)
Botulism - = - 1 = = = =
Q fever 1 15 = 11 11 10 8 13
Group West Nile fevers - = - - - 1 - -
NV Lyme Borreliosis 1 7 = 15 11 3 2 =
Melioidosis - 1 = 2 2 = 1 =
Chikungunya fever = - - 1 2 = = =
SFTS 1 6 = 74 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 1st week to current week in a year,

* The reported data for year 2014, 2015 are provisional data but the data for years 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.

I 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 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 4—year
data (2011, 2012, 2013, 2014) 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,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22l (043) 719-7176
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Vol.8 No.13 11th week(3.8-3.14)

Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending March 14, 2015 (11th 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 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 2.4 8.1 13.1 1.4 3.4 4.3 1.7 7.1 7.1 2.0 8.6 7.1 1.5 44 4.4

Cum: Cumulative counts from 1st week to current week in a year
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, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
A5 vlashd s = o] AR} o de] Alar =3-E Hlws & 4= Qlt}. otal no, of cases by yearn= A\ 5|7t i 7S
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20124 X11 X12 X13 X14 X15
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A E [Cum, S5—year average,2} 'Cum, 20155
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