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1. Executive Summary

Kuwait University has demonstrated a growing commitment to sustainability by integrating environmental,
social, and economic principles into its policies, operations, and academic initiatives. This commitment aligns
with its strategic vision to ensure the efficient use of resources, preserve them for future generations, and foster
a sustainable campus environment where all university members play an active role. In the Times Higher
Education (THE) Impact Rankings 2025, which evaluate universities’ performance against the 17 United Nations
Sustainable Development Goals (SDGs), Kuwait University was ranked 801-1000 out of 2,318 participating
universities worldwide. This placement reflects notable progress in certain SDGs, yet also reveals areas where
performance can be strengthened to match or surpass regional peers. It also highlights opportunities for

improvement in several SDG-related areas.

The key recommendations to improve Kuwait University’s future rankings include Strengthening the university’s
data and reporting processes by enhancing collaboration among colleges, administrative units, and community
partners to align initiatives. Investing in sustainability-related infrastructure. Expanding training and awareness
programs and embedding measurable sustainability targets into Kuwait University’s Strategic Plan 2024-2028

to drive continuous improvement and elevate its global standing.

Through focused actions and inclusive participations, Kuwait University can build on its current achievements

and position itself as a leading example of sustainable development in the region.

2. Introduction

Kuwait University is committed to Kuwait Vision 2035 and aligns with the United Nations 2030 Agenda for
Sustainable Development Goals (SDGs) since 2015 by providing innovative knowledge, research, and

professional services with effective community partnerships.

This commitment includes measuring the progress in adopting sustainable practices across the university’s
academic, administrative, and operational domains. Promoting transparency and accountability in reporting

environmental, social, and economic impact. Identifying opportunities for continuous improvement,
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innovation, and engagement with local and international partners, and to align university efforts with national

and global sustainability standards.

This report helps decision-makers, stakeholders, and the university community understand the university’s role
in creating a more inclusive, resilient, and sustainable future. With alignment to Kuwait University’s Strategic
Plan 2024-2028. Kuwait University is committed to embedding sustainability across its systems, policies, and
everyday practices. The university aims to foster sustainable growth and development through the effective and
responsible utilization of available resources—ensuring their preservation and continuity for future generations.
This vision reflects KU’s dedication to building an institution that balances environmental, social, and economic
considerations. Active engagement in the university’s strategic direction is essential. Every member of the
university community is expected to contribute to shaping a strong and enduring sustainability foundation and
to ensure it continues to benefit future generations. This collective responsibility will position Kuwait University

as a model of best practices in sustainable institutional management and responsible development.

The 17 Sustainable Development Goals represent a universal blueprint for addressing global challenges such as
poverty, inequality, climate change, environmental degradation, peace, and justice...etc. Higher education
institutions like Kuwait University play a vital role in achieving these goals by incorporating the SDGs into its
policies, programs, and planning, Kuwait University not only supports global development efforts but also

enhances its relevance, accountability, and future readiness in a rapidly changing world.

3. Current Performance Overview

In the Times Higher Education (THE) Impact Rankings 2025, which evaluate universities worldwide on their
performance toward achieving the United Nations Sustainable Development Goals (SDGs) across indicators
that provide comprehensive and balanced comparisons on sustainability across four broad areas: research,
stewardship, outreach, and teaching. Kuwait University achieved a ranking in the 801-1000 out of a total of
2,318 participating universities globally, Within Kuwait, the results reflect a strong national presence alongside
leading institutions. Within the local context, this places Kuwait University ranked after the American University
of the Middle East (AUM) ranked 201-300, and the Gulf University for Science and Technology (GUST) ranked
601-800, the Arab Open University (AOU) ranked 1001-1500, and the Public Authority for Applied Education
and Training (PAAET) which ranked in the 1501+. This performance highlights Kuwait University’s competitive
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position in Kuwait’s higher education, while also indicating opportunities for further improvement to match or

surpass leading local institutions in future rankings.

Table 1: Times Higher Education (THE) Impact Rankings Edition of 2025

Best Scores by Rank
Impact
e Overall Score
Institution | Overall Rank Gl 3 e SDG /100
2025 S Score/100
u:n\gzutt 801- 13 55.9 63.8
Y| 1000/2,318 ' '
(KU)
American
University
201-
of the 70.6 79.4-83.6
Middle 300/2,318
East (AUM)
Gulf
University
for Science 601-
and 800/2,318 51.1-56.2 65.6-70.2
Technology
(GUST)
Arab Open
1001- 49.9-
University 40.5-49 49.8-60.8
(AOU) 1500/2,318 56 -
The Public
Authority
for Applied 33 4-
Education | 1501+/2,318 ; 26.8-45 1.7-49.7
46.2
and
Training
(PAAET)

The tables below present the benchmarking of local universities in Kuwait that have participated in the Times
Higher Education (THE) Impact Rankings over the past two years.
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Table 2: Times Higher Education (THE) Impact Rankings Edition of 2024

Best Scores by Rank

Impact
Institution Overall SDG
Rank 2024 Score/100
uﬁll:/\:elf:ty 801- 50
1 1
(KU) 000/1,963
American
University
101-
of the 69.3-74.7
Middle East 200/1,963
(AUM)
Gulf
University
for Science 401-
and 600/1,963 65.2-69.2
Technology
(GUST)
ﬁrfﬁe?fﬁc 1001-
(AOU) 1500/1,963
Table 3: Times Higher Education (THE) Impact Rankings Edition of 2023
Best Scores by Rank
Impact
Institution Overall SDG
D
Rank 2023 Score/ | SDG | ¢ e/100
800/1,591
(ku) /
American
|
Middle East 600/1,591
(AUM)
Gulf
University
for Science 601-
and 800/1,591
Technology
(GUST)
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63

84-89.1

69.9-75.7

45-58.7

Overall Score

/100

64.6

66.9-72.6

59.7-66.7




4. SDG-Specific Analysis

In the Times Higher Education (THE) Impact Rankings 2025 table above it shows the best three scores by rank
each carry a weighting of 26%. In particular, Kuwait University the best three scores are
m with score 66.8, S el lURH{=Te [FT= BTG ET T with score 65.6, with score
55.9 and combined with with score 64.5 as a mandatory element account for
22%. The score from each SDG is scaled so that the highest score in each SDG in the overall calculation is 100
and the lowest score is 0. This is to adjust for minor differences in the scoring range in each SDG. As well as its
score in the overall score, for Kuwait University the overall score is 63.8 which reflects the Impact overall rank

of 801-1000.

The graph below shows the overall performance for each SDG that Kuwait University participated in the Times

Higher Education (THE) Impact Rankings 2025.

SDG SCORES

Figure 1: Kuwait University’s Overall Performance across 17 SDGs in THE Impact Rankings 2025

The graph and the table below show top 1 of Kuwait University best score by rank SplcR:Se [VE ] [{aVA Lo [FTeE 1oy
with score 66.8 ranked as 201-300 out of 1,975 institutions. This SDG focus is on universities’ contribution to
early years and lifelong learning, their research on quality education and their commitment to inclusive

education. It should not be used to assess a university’s overall quality of teaching.
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Figure 2: Kuwait University’s Top Score by Rank — SDG 4: Quality Education

The table below presents the weight of each metric weight and Kuwait University ‘s performance across them

for the top 1 of Kuwait University best score by rank in 5o Ilci: B oIVE] [1aA Lo [F[e=1d1e]y].
Table 4: Kuwait University’s Top Score by Rank — SDG 4: Quality Education

. . . Kuwait University’s Performance
Metrics Metrics Weight Score/100

Research on e.arly years jcmd lifelong 27% 36.5
learning education

Proportion of grad.u.ate.s with a teaching 15.4% 62.7

qualification

Lifelong learning measures 26.8% 62.4

Proportion of first-generation students 30.8% 55.3

Kuwait University’s SDG 4 Overall Score/100 66.8

The graph and the table below show top 2 of Kuwait University best score by rank Ialefs {oR i E=Te (1= B [ TG TTE TS

with score 65.6 ranked as 201-300 out of 1,261 institutions. This ranking focuses on universities’ research on

social inequalities, their policies on discrimination and their commitment to recruiting staff and students from

under-represented groups.
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Figure 3: Kuwait University’s Top 2 Score by Rank —SDG 10: Reduced Inequalities

The table below presents the weight of each metric weight and Kuwait University ‘s performance across them

Table 5: Kuwait University’s Top 2 Score by Rank — SDG 10: Reduced Inequalities

Metrics Metrics Weight Kuwait Uni\;ir:::y;fol;erformance

Research on reduced inequalities 27% 90.2

First-generation students 15.5% 55.8

Students from developing countries 15.5% 89.6
Percentage of student with disabilities 11.5% 72
Percentage of staff with disabilities 11.5% 8.4
Measures versus discrimination 19% 50

Kuwait University’s SDG 10 Overall Score/100 65.6

The graph and the table below show top 3 of Kuwait University best score by rank Sl e 13 EI VAT with
score 55.9 ranked as 201-300 out of 1,089 institutions. This ranking explores universities’ research on climate

change, their use of energy and their preparations for dealing with the consequences of climate change.
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Figure 4: Kuwait University’s Top 3 Score by Rank — SDG 13: Climate Action

The table below presents the weight of each metric weight and Kuwait University ‘s performance across them

for the top 3 of Kuwait University best score by rank in SplcRERe [T ETEN G0,
Table 6: Kuwait University’s Top 3 Score by Rank —SDG 13: Climate Action

. . . Kuwait University’s Performance
Metrics Metrics Weight Score‘/l 100
Research on climate action 27% 52.3
Low-carbon energy use 27% 66.6
Environmental education measures 23% 33.3
Carbon neutrality 23% 70
Kuwait University’s SDG 13 Overall Score/100 55.9

The graph and the table below show el VAUE R TR TR Nl E1S with score 64.5 ranked as 601-800 out

of 2,389 institutions. This ranking looks at the broader ways in which universities support the SDGs through

collaboration with other countries, the promotion of best practices and the publication of data. Unless all

partners work together towards the SDGs, they cannot be achieved. This is the only mandatory SDG for

inclusion in the overall rankings. It is also worth a smaller proportion of the final score in the overall table.
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Figure 5: Kuwait University’s Performance on the Mandatory —SDG 17: Partnerships for the Goals

The table below presents the weight of each metric weight and Kuwait University ‘s performance across them

for the Kuwait University performance in S IcRVAGETg G TR IR ERCLE]S,

Table 7: Kuwait University’s Performance on the Mandatory — SDG 17: Partnerships for the Goals

. . . Kuwait University’s Performance
Metrics Metrics Weight Score‘; 100
Research on partnership for the goals 27.1% 95.1
Relationship to support the goals 18.5% 56.6
Publication of SDG reports 27.2% 37.2
Education for the SDGs 27.2% 66.6
Kuwait University’s SDG 17 Overall Score/100 64.5

5. Common Pitfalls and Challenges

There are certain challenge areas that highlight Kuwait University’s weaknesses across the 17 Sustainable
Development Goals assessed in the Times Higher Education (THE) Impact Rankings — latest edition 2025. The
tables below present the required data along with the suggested potential Kuwait University Stakeholders
responsible for each requirement.
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SDG 1: No Poverty

Table 8: Challenges Across SDG 1-No Poverty

Potential Responsible Kuwait
University Stakeholder

e Vice President for Research

e College of Graduate Studies
College of Medicine

e College of Public Health

e College of Engineering and
Petroleum

1 Research on SDG 1: No Poverty e College of Science

e College of Life Sciences

e College of Business Administration

e College of Law

e College of Education

e College of Social Sciences

e College of Arts

The Required Data

Kuwait University targets to admit students who fall into the | ¢ Deanship of Admission and
bottom 20% of household income group in the country Registration

Kuwait University financial assistance to the local community
3 assisting the start-up of financially and socially sustainable | ¢ Vice President for Research

businesses
Statistical dashboard showing the proportion of students receiving
financial aid to attend University because of poverty e Vice President for Planning -
4 Number of students Strategic Planning
5 Number of low-income students receiving financial aid

SDG 2: Zero Hunger

Table 9: Challenges Across SDG 2-Zero Hunger

e Vice President for Research

¢ College of Graduate Studies

¢ College of Medicine

e College of Pharmacy

e College of Allied Health Sciences

e College of Public Health

e College of Engineering and
Petroleum

¢ College of Science

¢ College of Life Sciences

1 Research on SDG 2: Zero Hunger
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College of Business Administration
College of Education
College of Social Sciences
College of Arts

College of Sharia and
Studies

Islamic

Kuwait University measurement the amount of food waste
generated from food served within the university (If food

Vice President for Planning -

2 provision is outsourced this will include requiring this data to Stratgglc PIanru_ng .
Catering Administration
be tracked)
Vice President for Planning -
3 Kuwait University programs for student food insecurity/ Strategic Planning
hunger Catering Administration
College of Life Sciences
Kuwait University interventions to prevent or alleviate hunger Vice President for Academic
4 among students and staff (e.g.: including supply and access to Affairs
food banks/pantries) Catering Administration
Kuwait University sustainable food choices for all on campus, . .. .
5 . ) . Catering Administration
including vegetarian and vegan food
Kuwait University accessibility on food security and
6 sustainable agriculture and aquaculture knowledge, skills or
technology to local farmers and food producers College of Science
- ) ) College of Life Sciences
7 Kuwait University events for local farmers and food producers College of Engineering and
to connect and transfer knowledge S
Kuwait University accessibility to university facilities (e.g.:
8 labs, technology, plant stocks) to local farmers and food
producers to improve sustainable farming practices
9 Campus population
Vice President for Planning -
Strategic Planning
10 | Numbers of graduates: Total
11 Number of graduates from agriculture courses including

sustainable aspects: Total
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SDG 3: Good Health and Well-being
Table 10: Challenges Across SDG 3-Good Health and Well-being

Potential Responsible Kuwait
University Stakeholder

e Vice President for Research

e College of Graduate Studies

e College of Medicine

e College of Dentistry

e College of Pharmacy

e College of Allied Health Sciences

e College of Public Health

e College of Life Sciences

e College of Education

e College of Social Sciences

e College of Sharia and Islamic
Studies

The Required Data

1 Research on SDG 3: Good Health and Well-being

Kuwait University accessibility to students to sexual and
2 reproductive health-care services including information and | ¢ Deanship of Students Affairs
education services

3 Kuwait University provision staff with access to mental health | ¢ Safety and Security
support Administration
Statistical dashboard showing the number of students graduating in
health professions e Vice President for Planning —
4 Number of graduates Strategic Planning
5 Number of graduates in health professions

SDG 4: Quality Education
Table 11: Challenges Across SDG 4-Quality Education

Potential Responsible Kuwait

# UGG B e o University Stakeholder

Vice President for Research
e All Kuwait University Colleges

1 | Research on SDG 4: Quality Education

Kuwait University policy for ensuring the accessibility to the
educational outreach activities (e.g.: tailored lectures or
demonstrations to all (beyond campus), regardless of ethnicity, | ¢ Vice President for Academic
religion, disability, immigration status or gender Affairs

e Deanship of Students Affairs

e Policy created year
e Policy reviewed year

Page 19 of 146




Potential Responsible Kuwait
University Stakeholder

# The Required Data

Statistical dashboard showing the proportion of graduates with

teaching qualifications
3 | Number of graduates

Number of graduates who gained a qualification that entitled
them to teach at primary school level e Vice President for Planning —
Statistical dashboard showing the proportion of first-generation Strategic Planning

students

5 | Number of students

6 | Number of students starting a degree
7 | Number of first-generation students starting a degree

SDG 5: Gender Equality
Table 12: Challenges Across SDG 5-Gender Equality

Potential Responsible Kuwait
University Stakeholder

e Vice President for Research

e College of Graduate Studies

e College of Law

e College of Sharia and Islamic
Studies

1 | Research on SDG 5: Gender Equality e College of Medicine

e College of Public Health

e College of Business Administration

e College of Education

e College of Social Sciences

e College of Arts

The Required Data

Kuwait University systematically measure and track women’s
application rate, acceptance, or entry at the University

e Vice President for Planning -
Strategic Planning

e Deanship of Admission and
Registration

Kuwait University policy for addressing women's applications,
acceptance/entry, and participation at the University (e.g.: Access
3 | and Participation Plan)

e Policy created year

e Policy reviewed year

. . . . . e Vice President for Academic
Kuwait University commitment to encouraging women to apply

4 . . . Affairs
for subjects in which they are underrepresented - .
e Human Resources Administration
5 Kuwait University provision students which allow recent mothers | ¢ General Services Administration

to attend university courses with accessible childcare facilities e Deanship of Students Affairs
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Potential Responsible Kuwait
University Stakeholder

Kuwait University provision staff and faculty with accessible | ¢ General Services Administration

childcare facilities e Deanship of Students Affairs

# The Required Data

e Vice President for Planning —
Strategic Planning

e Deanship of Admission and
Registration

Kuwait University measurement/tracking of women's likelihood
7 | of graduating compared to men's, and schemes in place to close

any gap

. . . . . L e Vice President for Academic
Kuwait University policy to protect those reporting discrimination

8 from educational or employment disadvantage A
ploy g e Legal Affairs Administration
Kuwait University paternity policy that supports women's
participation by ensuring that non-gestational parents can |e Vice President for Academic
9 | participate in childcare duties Affairs

e Policy created year e Human Resources Administration
e Policy reviewed year

Statistical dashboard showing the proportion of first-generation

female students

10 | Number of students

11 | Number of students starting a degree

12 | Number of first-generation students starting a degree
13 | Number of women starting a degree

14 | Number of first-generation women starting a degree

Statistical dashboard showing the proportion of senior female
academics

15 | Number of employees e Vice President for Planning -

16 | Number of academic staff Strategic Planning

17 | Number of senior academic staff

18 | Number of female senior academic staff
Statistical dashboard showing the proportion of women receiving

degrees
19 | Numbers of graduates: Total

Number of graduates by subject area (STEM, Medicine, Arts and
Humanities/ Social Sciences): Total

21 | Number of graduates: STEM

22 | Number of graduates: Medicine

23 | Number of graduates: Arts and Humanities/ Social Sciences
Number of female graduates by subject area (STEM, Medicine,
Arts and Humanities/ Social Sciences): Total

25 | Number of female graduates: STEM

26 | Number of female graduates: Medicine

20

24
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Potential Responsible Kuwait
University Stakeholder

# The Required Data

Statistical dashboard showing the proportion of women receiving
degrees e Vice President for Planning —
Number of female graduates: Arts and Humanities/ Social Strategic Planning
Sciences

SDG 6: Clean Water and Sanitation

Table 13: Challenges Across SDG 6-Clean Water and Sanitation

The Required Data

e Vice President for Research

e College of Graduate Studies

e College of Engineering and
Petroleum

e College of Science

¢ College of Social Sciences

¢ College of Life Sciences

e College of Public Health

1 Research on SDG 6: Clean Water and Sanitation

2 Kuwait University process to treat wastewater

Kuwait University process to prevent polluted water entering
3 the water system, including pollution caused by accidents and | ¢ Construction and Maintenance

incidents at the university Administration
Kuwait University policy to maximize water reuse across the | ¢ Sabah Al Salem University City
4 University
e Policy created year
e Policy reviewed year
e Construction and Maintenance
Administration
5 Kuwait University actively promoting the conscious water | ¢ Public Relationship and Media

usage on campus, and in the wider community Administration
e General Services Administration
e Sabah Al Salem University City

6 Kuwait University supporting to water conservation off campus
Kuwait University utilization of sustainable water extraction
7 technologies on associated university grounds on and off
campus (where water is extracted e.g.: from aquifers...etc.)
Kuwait University cooperation with local, regional, national, or
global governments on water security

N EHS IR E L JoET e K LIV PR L CRAVE LT Rl I [ LT Il ¢  Vice President for Planning -
9 Campus population Strategic Planning

e College of Science

e College of Social Sciences

e College of Life Sciences

e College of Engineering and
Petroleum
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SDG 7: Affordable and Clean Energy

Table 14: Challenges Across SDG 7-Affordable and Clean Energy

Research on SDG 7: Affordable and Clean Energy

Vice President for Research
College of Graduate Studies
College of Engineering and
Petroleum

College of Architecture

College of Science

College of Life Sciences

College of Business Administration
College of Education

Kuwait University policy for ensuring all renovations/ new
builds followed energy efficiency standards

e Policy created year

e Policy reviewed year

Kuwait University policy on divesting investments from carbon-
intensive energy industries especially coal and oil

e Policy created year

e Policy reviewed year

Vice President for Planning -
Strategic Planning

Construction and Maintenance
Administration

Sabah Al Salem University City

Kuwait University direct services to local industry aimed at
improving energy efficiency and clean energy (energy
efficiency assessments, workshops, research renewable energy
options)

College of Science

College of Life Sciences

College of Engineering and
Petroleum

Kuwait University provision the assistance for start-ups that
foster and support a low-carbon economy/ technology

College of
Petroleum

Engineering and

Kuwait University support to government in clean energy and
energy-efficient technology policy development

Construction and Maintenance
Administration
Sabah Al Salem University City
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SDG 8: Decent Work and Economic Growth

Table 15: Challenges Across SDG 8-Decent Work and Economic Growth

Potential Responsible Kuwait
University Stakeholder

e Vice President for Research

e College of Graduate Studies

e College of Engineering and
Petroleum

1 Research on SDG 8: Decent Work and Economic Growth e College of Law

e College of Business Administration

e College of Life Sciences

e College of Public Health

e College of Education

The Required Data

Kuwait University payment for all staff and faculty at least the
living wage, defined as the local living wage (If government
defines this) or local poverty indicator for a family of four
(Expressed as an hourly wage)
Kuwait University policy on ending discrimination in the
workplace (including discrimination based on religion,
3 sexuality, gender, age)

e Policy created year

e Policy reviewed year
Kuwait University policy on commitment against forced labor,
modern slavery, human trafficking, and child labor

4 .
e Policy created year . . .
«  Policy reviewed year e Vice President for Academic
Affairs
Kuwait University policy on guaranteeing equivalent rights of | ¢ Human Resources Administration
5 workers when outsourcing activities to third parties

e Policy created year
e Policy reviewed year

Kuwait University policy on pay scale equity including a
commitment to measurement and elimination of gender pay
6 gaps

o Policy created year

e Policy reviewed year

Kuwait University measurement/ tracking pay scale gender
equity

Kuwait University process for employees to appeal on | e Legal Affairs Administration
employee rights and/or pay e Human Resources Administration
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Potential Responsible Kuwait
University Stakeholder

# The Required Data

Statistical dashboard showing the expenditure per employee
9 Number of employees
10 | Number of academic staff
11 | University expenditure
Statistical dashboard showing the proportion of students taking

work placement
12 | Number of students
Number of students with work placements for more than a
month
Statistical dashboard showing the proportion of employees on

e Vice President for Planning -
Strategic Planning

13

secure contracts
14 | Number of employees
15 | Number of employees on contracts of over 24 months

SDG 9: Industry, Innovation, and Infrastructure

Table 16: Challenges Across SDG 9-Industry, Innovation, and Infrastructure

e Vice President for Research

e College of Graduate Studies

e College of Engineering and
Petroleum

1 Research on SDG 9: Industry, Innovation, and Infrastructure e College of Architecture

e College of Science

e College of Business Administration

e College of Life Sciences

e College of Law

Kuwait University number of spin-offs (i.e.: Registered
companies set up to exploit intellectual property that has . .
2 . .p p. . P e property e Vice President for Research
originated from within the institution. They must have been

established at least three years ago and still be active)

e Vice President for Planning -

3 | Number of University spin offs Strategic Planning
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Potential Responsible Kuwait
University Stakeholder

# The Required Data

Statistical dashboard showing the research income from industry

and commerce
4 University expenditure: Total (In Kuwaiti Dinar)

5 University expenditure on arts and heritage (In Kuwaiti Dinar) . .
- - - e Vice President for Research
Research income from industry and commence by subject . . .
6 e e Vice President for Planning -
area: STEM (In Kuwaiti Dinar) . .

- - - Strategic Planning
Research income from industry and commence by subject
area: Medicine (In Kuwaiti Dinar)
Research income from industry and commence by subject
area: Arts and Humanities/ Social Sciences (In Kuwaiti Dinar)
9 Number of employees
10 | Number of academic staff
11 | Number of academic staff by subject area: STEM e Vice President for Planning -
12 | Number of academic staff by subject area: Medicine Strategic Planning
Number of academic staff by subject area: Arts and
Humanities/ Social Sciences

8

13

SDG 10: Reduced Inequalities

Table 17: Challenges Across SDG 10-Reduced Inequalities

Potential Responsible Kuwait
University Stakeholder

The Required Data

e Vice President for Research

e College of Graduate Studies

e College of Law

e College of Sharia and Islamic
Studies

1 | Research on SDG 10: Reduced Inequalities e College of Medicine

e College of Public Health

e College of Business Administration

e College of Education

e College of Social Sciences

e College of Arts
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The Required Data

Kuwait University measurement/ tracking applications and
admissions  of  underrepresented (and  potentially

Potential Responsible Kuwait

University Stakeholder

Vice President for Planning -
Strategic Planning

2 underrepresented) groups including ethnic minorities, low- . -
. . . Deanship of Admission and
income students, non-traditional students, women, disabled . .
Registration
students, and newly settled refugee students
Vice President for Academic
Affairs
3 Kuwait University action plans to recruit students/ staff/ Deanship of Admission and
faculty from under-represented groups Registration
Deanship of Students Affairs
Human Resources Administration
Kuwait University policy on anti-discrimination
4 e Policy created year Vice President for Academic
e Policy reviewed year Affairs
Human Resources Administration
Kuwait University policy on anti-harassment policy Legal Affairs Administration
5 e Policy created year
e Policy reviewed year
Kuwait University diversity and equality committee, such as: Vice President for Academic
office and/or officer (or the equivalent) tasked by the Affairs
6 administration or governing body to advise on and implement Human Resources Administration

policies, programs, and trainings related to diversity, equity,
inclusion, and human rights on campus

Statistical dashboard showing the first-generation students

Number of students

College of Social Sciences
Deanship of Students Affairs

Number of students starting a degree

Number of first-generation students starting a degree

Statistical dashboard showing the international students from

10

developing countries
Number of students

11

Number of international students from developing countries

Statistical dashboard showing the proportion of students with

12

disabilities

Number of students

13

Number of students with disability

Vice President for Planning -
Strategic Planning

Page 27 of 146




Potential Responsible Kuwait
University Stakeholder

# The Required Data

Statistical dashboard showing the proportion of employees with
disabilities e Vice President for Planning -

14 | Number of employees Strategic Planning

15 | Number of employees with disability

SDG 11: Sustainable Cities and Communities

Table 18: Challenges Across SDG 11-Sustainable Cities and Communication

: Potential Responsible Kuwait
UGG CE University Stakeholder

e Vice President for Research

e College of Graduate Studies

e College of Engineering and
Petroleum

1 Research on SDG 11: Sustainable Cities and Communities e College of Architecture

¢ College of Science

o College of Business Administration

¢ College of Education

¢ College of Social Sciences

Kuwait University promoting and allowing for telecommuting
or remote working for employees as a matter of policy or
standard practice, and/or offer a condensed working week to
reduce employee commuting

e Vice President for Academic
Affairs
e Human Resources Administration

3 Kuwait University prioritizing pedestrian access on campus

Kuwait University participation with local authorities to | ¢ Sabah Al Salem University City
4 address planning issues/development, including ensuring that
local residents are able to access affordable housing

N ENEENGENLLETC LA GERSGERCRUCE LR SELRCILEEECE . Vice President for Research

e Vice President for Planning -
5 University expenditure Strategic Planning

6 University expenditure on arts and heritage
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SDG 12: Responsible Consumption and Production

Table 19: Challenges Across SDG 12-Responsible Consumption and Production

Vice President for Research
College of Graduate Studies
College of Engineering
Petroleum

and

1 Research on SDG 12: Responsible Consumption and Production .
P P e College of Architecture
e College of Science
e College of Business Administration
o College of Social Sciences
Kuwait University policy on waste disposal - To measure the . - .
e Storage Affairs Administration
amount of waste sent to landfill and recycled 8 .
2 . e College of Science
e Policy created year ) .
Policy reviewed year e College of Life Sciences
[ ]
Kuwait University policy, process, or practice on waste disposal
3 - Covering hazardous materials
e Policy created year
e Policy reviewed year
Kuwait University policies around use minimization - Of plastic
4 e Policy created year
» _Policy reviewed year Procurement Administration
°
Kuwait University policies around use minimization - Of ] o )
disposable items e General Services Administration
> ° Pohcy created year o Storage Affairs Administration
e Policy reviewed year o Safety and Security Administration
6 Kuwait University policies are extended to outsourced services | ¢  Medical Colleges
and the supply chain « College of Science
Kuwa'lt University policies a.re extend(.ad to out§ourced «  College of Life Sciences
7 suppliers and the supply chain - (suppliers of equipment,
stationary, building contracts)
3 Kuwait University extension policies to outsourced services
and the supply chain
Kuwait University policies extend to outsourced suppliers and
9 | the supply chain - (suppliers of equipment, stationary, building
contracts)
Kuwait University measurement the amount of waste . - .
. . e General Services Administration
10 | generated and recycled across the University (generated/ . . .
recycled/ sent to landfil) e Storage Affairs Administration
. . . . o e Al Kuwait University
11 | Kuwait University publication of sustainability report

Stakeholders
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SDG 13: Climate Action

Table 20: Challenges Across SDG 13-Climate Action

. Potential Responsible Kuwait
& University Stakeholder

e Vice President for Research

e College of Graduate Studies

e College of Engineering and
Petroleum

e College of Architecture

e College of Science

e College of Life Sciences

e College of Social Sciences

1 Research on SDG 13: Climate Action

¢ College of Social Sciences

¢ College of Life Sciences

e College of Engineering and
Petroleum

Kuwait University local education programs or campaigns on
2 climate change risks, impacts, mitigation, adaptation, impact
reduction and early warning

Kuwait University Climate Action plan, shared with local

3 .

government and/or local community groups

Kuwait University participation in co-operative planning for | | CereiuETen  smEl e e
4 climate change disasters, that may include the displacement of Administration

people both within a country and across borders, working with
government

e College of Social Sciences
e College of Life Sciences

Kuwait University informing and supporting local or regional
5 | government in local climate change disaster/risk early warning
and monitoring

. . . . . e College of Science
Kuwait University collaboration with Non-Governmental 8 . .
6 - . . e College of Social Sciences
Organizations on climate adaptation ) )
¢ College of Life Sciences
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SDG 14: Life Below Water

Table 21: Challenges Across SDG 14-Life Below Water

. Potential Responsible Kuwait
UG CERE University Stakeholder

1 Research on SDG 14: Life Below Water

Vice President for Research
College of Graduate Studies
College of Engineering and
Petroleum

College of Architecture

College of Science

College of Life Sciences

College of Social Sciences

College of Sharia and Islamic
Studies

Kuwait University educational program /outreach for local or
national communities on sustainable management of tourism

College of Business Administration

Kuwait University policy to ensure that food on campus that

3 comes from aquatic ecosystems is sustainably harvested e Catering Administration
e Policy created year ¢ College of Life Sciences
e Policy reviewed year
e Procurement Administration
e General Services Administration
o Storage Affairs Administration
4 Kuwait University action plan in place to reduce plastic waste | ¢ Safety and Security

on campus

Administration
Medical Colleges
College of Science
College of Life Sciences

Kuwait University policy on preventing and reducing marine
pollution of all kinds, from land-based activities

e Policy created year

e Policy reviewed year

College of Science
College of Social Sciences
College of Life Sciences

Kuwait University plan to minimize physical, chemical and/or
biological alterations of related aquatic ecosystems

Sabah Al Salem University City

Kuwait University collaboration with the local community, |
7 (e.g.: through partnerships, in efforts to maintain shared |
aquatic ecosystems) .

Kuwait University implementation of watershed management | e
strategy based on location specific diversity of aquatic species

College of Science

College of Social Sciences

College of Life Sciences

College of Engineering and
Petroleum

Page 31 of 146




SDG 15: Life on Land

Table 22: Challenges Across SDG 15-Life on Land

1 Research on SDG 15: Life on Land

Vice President for Research
College of Graduate Studies
College of Engineering and
Petroleum

College of Architecture

College of Science

College of Life Sciences

College of Social Sciences

College of Sharia and Islamic
Studies

Kuwait University educational program /outreach for local or

College of Business Administration

2 . . . .
national communities on sustainable management of tourism
Kuwait University direct work (research and/or engagement College of Science
3 with industries) to maintain and extend existing ecosystems College of Life Sciences

and their biodiversity, of both plants and animals, especially
ecosystems under threat

College of Engineering and
Petroleum

Kuwait University policy to reduce plastic waste on campus
4 e Policy created year
e Policy reviewed year

Kuwait University policy, process, or practice on waste disposal
- Covering hazardous materials

Procurement Administration
General Services Administration
Storage Affairs Administration
Safety and Security Administration
Medical Colleges

5 . .
e Policy created year College of Science
e Policy reviewed year College of Life Sciences
Kuwait University policies to ensure that food on campus is . . )
. Catering Administration
sustainably farmed ) }
6 . College of Life Sciences
e Policy created year
e Policy reviewed year
Kuwait University policy to ensure the conservation, College of Science
restoration and sustainable use of terrestrial ecosystems College of Social Sciences
7 associated with the university, in particular forests, mountains, College of Life Sciences
and drylands College of Engineering and
e Policy created year Petroleum
e Policy reviewed year
Kuwait University policy to reduce the impact of alien species Construction and Maintenance
P on campus Administration

e Policy created year
e Policy reviewed year

Safety and Security Administration
Sabah Al Salem University City
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The Required Data

Kuwait University policy to identify, monitor and protect any
IUCN Red Listed species and national conservation list species

Potential Responsible Kuwait

University Stakeholder
Construction and Maintenance
Administration

9 with habitats in areas affected by the operation of the Safety and Security Administration
University Sabah Al Salem University City
College of Science
Kuwait University collaboration with the local community, College of Social Sciences
10 | (e.g.: through partnerships, in efforts to maintain shared land College of Life Sciences
ecosystems) College of Engineering and
Petroleum
SDG 16: Peace, Justice, and Strong Institutions

Table 23: Challenges Across SDG 16-Peace, Justice, and Strong Institutions

The Required Data

Vice President for Research
College of Graduate Studies
College of Law

1 Research on SDG 16: Peace, Justice and Strong Institutions College of Business Administration
College of Social Sciences
College of Sharia and Islamic
Studies
Kuwait University provision on specific expert advice to local,
5 regional, or national government (e.g.: through policy
uidance, participation in committees, provision of evidence . .
8 P P 'P Vice President for Research
. ; ; — - - Vice President for Academic Affairs
Kuwait University provision on a neutral platform and "safe
3 space for different political stakeholders to come together to

frankly discuss challenges

Statistical dashboard showing the proportion of women receiving

degrees

Numbers of graduates: Total

Numbers of graduates from law and enforcement related
courses

Vice President for Planning -
Strategic Planning
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SDG 17: Partnerships for the Goals

Table 24: Challenges Across SDG 17-Partnerships for the Goals

Potential Responsible Kuwait
University Stakeholder

The Required Data

1 Research on SDG 17: Partnerships for the Goals
5 Kuwait University assessment of sustainability literacy among | ¢  All Kuwait University Colleges
its student
3 Kuwait University publication progress against SDG 1
4 Kuwait University publication progress against SDG 2
5 Kuwait University publication progress against SDG 3
6 Kuwait University publication progress against SDG 4
7 Kuwait University publication progress against SDG 5
8 Kuwait University publication progress against SDG 6
9 Kuwait University publication progress against SDG 7
10 | Kuwait University publication progress against SDG 8
11 | Kuwait University publication progress against SDG 9
12 | Kuwait University publication progress against SDG 10 e All Kuwait University
13 | Kuwait University publication progress against SDG 11 Stakeholders
14 | Kuwait University publication progress against SDG 12
15 | Kuwait University publication progress against SDG 13
16 | Kuwait University publication progress against SDG 14
17 | Kuwait University publication progress against SDG 15
18 | Kuwait University publication progress against SDG 16
19 | Kuwait University publication progress against SDG 17
Kuwait University dedication to engaging the wider
20 | community—such as alumni, local residents, and displaced
people—through educational initiatives

6. Strategic Recommendations

Top universities in the Times Higher Education (THE) Impact Rankings — latest edition 2025 demonstrate a
strategic approach to sustainability through well-defined organizational structures. Common features include:

e Centralized Governance: Sustainability offices are embedded within key administrative units,
ensuring alignment with institutional goals.

e Dedicated Leadership: Directors or co-chairs with academic and operational authorities.

e Strategic Frameworks: Align the sustainability with the University’s Strategic Plans targeting SDG
integration.
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Cross-Sector Collaboration: Efforts span colleges, research centers, and external partnerships to
maximize impact.

Innovation Platforms: Specialized centers to drive applied sustainability research and community
engagement.

Distinguished Sustainability Website: Strengthen the digital presence and accessibility of dedicated
sustainability website to enhance visibility and engagement.

A detailed look at the valuable benchmark for the organizational structures of sustainability units at Top-
Ranked Universities in the Times Higher Education World University Rankings 2025:

Table 25: Benchmark of Sustainability Unit Structures in Top-Ranked Universities

Rank | University Unit Structure Key Features
e Implements the Environmental
Western ' Sustainability Action Plan.
Sydney Environmental | P2t of the Office of | | gperates Living Labs for research and
Top1 University Sustainability Property a'nd engagement.
) Commercial o . .
(Australia) e Oversees initiatives like peri-urban
agriculture at Hawkesbury Farm.
e Supported by committees and working
University ' o groups (e.g.: People Committee, Audit
of EnV|ro'nme'n'taI Embe.dded within and Risk Committee).
Top 2 Manchester Sustainability the Dlrectorat.e.c?f « Annual reviews and reporting aligned
(UK) ezl Estates and Facilities with  the “Our Sustainable Future”
strategy.
e Leads the university’s 2040 carbon-
Kyungpook neutral campus initiative.
National Carborl Operated under e Coordinates with local governments and
Top 3 | University Neutrality | o Carbon Neutrality private companies.
Promotion . -
(South Team Center e Focuses ontraining specialists and
Korea) building renewable energy
infrastructure.
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Rank | University Unit Structure Key Features
Environmental
Sustainability
Committee Develops and implements
Griffith e . the Sustainability Strategy 2023-2030.
Top 4 | University Gr.lfﬂth. . Co-chaired by : :
(Australia) Sustainability the Dean of SDG Supports  SDG integration  across
ustrafia Performance and teaching, research, and operations.
the Chief Operating
Officer
Universit Guided by
Top 5 | of Tasmania e Framework and in climate action and biodiversity.
(Australia) .
Strategic Plan
Guided by Director
and Deputy Director
School of of Faculty and Staff
Arizona Sustainability | Success and Deputy
State (within the Director of Student Focuses on the academic programs,
Top 6 University College of Success research, and community engagement.
(USA) Global Supported by
Futures) Program Manager
and Assistant to the
Director
Integrates sustainability across campus
Coordinated by operations, partnerships, and
Queen’s . . . curriculum
. . Sustainable the Office of the Vice- .
Top 7 | University , .. R . .
Canad Queen’s Principal (Finance Engages with local community
(Canada) and Administration through Sustainable Kingston and UC3
coalition.
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Rank | University Unit Structure Key Features
e Evolved from the former Office of
Sustainability.
e Focuses on academic
Academic leadership programming, interdisciplinary research,
University I o . and student engagement
Too 8 | of Alberta Sustainability unit with a Director :
g (Canada) Council and Associate e Focuses on academic
ahada Directors programming, interdisciplinary research,
and student engagement.
e Coordinates with institutional
committees and working groups.
Sustainability e Leads the university’s Climate neutrality
Aal ffi
005 | U ?b°r.fi g d'ze 4 | Guided by the AAU by 2045.
op nlverSIky (em ) € fe In Climate Plan 2030 e Integrates the sustainability in research,
(Denmark) B education, and operations.
strategy)
SDGs Center CESGS (Center for
Universitas Coo.rdin'fltes Environmental, Social, | Mylti-faculty collaboration with
Top Airlangga CAIE IS and Governance Sustainability Committee that
10 (Indonesia) wide Studies) focuses on established by university decree.
sustainability private sector
efforts sustainability

The necessity of establishing a Sustainable Development Unit is important to reflect the impact in providing
awareness and support for achieving Kuwait University's goals related to sustainable development and

transforming it into a green, sustainable, and environmentally friendly university.
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7. Action Plan

The focus of the Short-Term Actions is on: Awareness, strategy development, and foundational documentation.

Table 26: Short-Term Action Plan

Short-Term Actions (0-6 months)

Action

Potential Responsible Kuwait University
Stakeholder

Launch awareness campaigns to promote the
culture of sustainable development among Kuwait
University community.

e Public Relationship and Media Administration

Conduct an initial review and mapping of
sustainability related activities and documentation
with Kuwait University Strategic Plan 2024-2028

across the university.

e Vice President for Planning — Strategic Planning
e Vice President for Academic Support Services

The focus of the Medium-Term Actions is on: Monitoring, coordination, and reporting.

Table 27: Medium-Term Action Plan

Medium-Term Actions (6-18 months)

Action

Potential Responsible Kuwait University
Stakeholder

Establish a system that relates and follows up the
Sustainable Development Goals to Kuwait University
Strategic Plan 2024-2028.

e Vice President for Planning — Strategic Planning
e Vice President for Academic Support Services

Integrate sustainability indicators into departmental
performance reviews to encourage accountability
and continuous improvement.

¢ Vice President for Academic Affairs
e Vice President for Planning — Strategic Planning
e Human Resources Administration

Publish periodic internal reports and summaries of
sustainability progress.

e Sustainability Committee
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The focus of the Long-Term Actions is on: Institutionalization, external engagement, and continuous
improvement.

Table 28: Long-Term Action Plan

Long-Term Actions (18+ months)

Potential Responsible Kuwait University

Action
Stakeholder

Institutionalize  sustainability culture through | ¢ Vice President for Research
1 | research, curriculum integration, training, and | e Vice President for Academic Affairs
community partnerships. e Human Resources Administration

Maintain the accessibility of Kuwait University . ] . .
2 . e Vice President for Academic Support Services
website tabs.

Continuously refine and align sustainability
3 | strategies with global best practices and Sustainable | e Vice President for Planning — Strategic Planning

Development Goals.

Page 39 of 146




8. Appendices
Appendix 1: cosSl )l (10 Lol Adlall Jgud

daplaidl] dadladl e Gl Ka Sy s Al
Office of The Vice President for Planning KUWAIT UNIVERSITY gy

2022/ 111 3 gy
AVP-ID/ 244 HoS S

p Al I daaa gy [ 55830 30U o
S sS Analy e
sl s el i 1
badanlalod s i A0 S alae sl [93800 M) e

Byladlll daalpd) e quil
P
238 Uy 7 )4 s (International Students) witay) duliall J s 7 gk ¢ g sl
Ldadl Silal ) el y

coo gy Al 4503

Gaad Sl &y oY1y Adiad) g aasolSY Silas Jlaall maan pe iy o ghal 1 oS ks pands
5 S5 ke S 38 5 ade 3 cgallall Cigieadll Sy i s S Aaala el !
Sl gl b S yS Ay 2 s s (International Students) —taY! Al J 4
Sl Aaala iieal S plge peanl (B el DL 51 0 el L

Mt 45 53 La 331y £ S ols

cee gl g o) a) 3 g, ) glials y

Sl Sl a2y s e Lk e (International Students) wta Yt dlld I S S 3 e

Page 40 of 146




(International Students) <sla¥) 4dlall J g oli 5 Sia
G ssll Aga 7 A e Lilals Sl ) el A

plal) iagl)

LafiY) BalY) ) el ) B0 S Andla ol aadlly sa ) Gk Gllaia e
O 058 Bl Ciiealll Clianye aa SR 3 il Biiad el Analall Saldy el
J3a Oe V) il gy (Claalall) Malt el Ciloaspa ol il e asslSY) Casioadl
il g g3 CADGAL Calidl Sodaie g Al g jules

sl y QS ool 58 Cuieal Jie Al dpadlad) Caieadl) Sl pa 8y oS Analy S L2 S
&l s Ol adldl e g shanghai ranking bl Ciieal 3 T.H.E S48 sl e 3adll
ehal 8 L gin Caiadll 4S5l Cilaalal) sae 80l 3 Iy Cagiad) o dadlall K1 i
Aaala A da g pladl 31 g0 gl A Lgie ol saad jalie Ding Cagiaalll by oSI dadly
Ll 33 Law g oS0 Al e e 51 928000 300 e ALl sl Y 3% M 53 Lae 2y S
26 ol A giadl 31,580 Sla y 332 sipay e NS N B S Gla y eyl e

AgalSi Al

Lpagld
o Ll AL 58l el pd Lladl Slalal 48 i il Al J i aa g
Lae ¢ Al 0 8 el y Aaalidll g LA de piiall 23l G145 Laeaa y Anallall Ciiealll il 25
el all Alla A8l A0Sl 5y S Analns A g plaall 81 4801 5 piiealall el g 45 b pALey
iealll Slage (A Dy g dalad adall Sl Sl ple e Lasl S 3 Slagi i Ll
Asalladt

-

Page 41 of 146




e Sl AL S i) gl draln

College of Graduate Studies Kuwait University
@
Il PR 2022/11/14
%; RTA ™A, v { BWRX w/ 25
Q. &¢ /yhiha e
Py wﬂ/h&h‘-’/#ﬂ‘.ﬁ”&fl _'JJI
gl daaly i
i r’ﬁr Gl A oy [ g8l oY) O
ey N34 007 Q) el ptl] 4l
dj’ . J-‘_js Jaak
Tat St y 44575 o dagg Al 4pas
idgp jd s (International  Students) wia¥l Al Jod 7 ke :f gua gl
Ll Sl ) el (8 Sy gl

e S35 <2022/11/6 g ks (5873) pi o5 23 1y odlel g guia yall I 5 L2V
P T

g Gl St ) S (L) e 4y J gane Ldadl i) ol el ailat) Al J g o) Yl
J&JM‘J‘(O/021)}WJJ}MKLM\~)M)$“ dl-]\.‘.x.d‘;m«.g)b
el Sl S 4l

(%20) e 235 Y Gladl Sl ) LIS vl s U gine i) Allal J gl Ape apaas o3y 20

S g Nia Ll 45 J panay

coopl AVl y Aadll iy gy | ghaad g

bt il ) IS - ppaaldl 30 lian M A

Page 42 of 146




aylio §)

anot a0 Jipitd) Sl ) A< |8
Ay T ol
EU ) /P C. ccC / \\\‘L/ gy é.;):;t’

: . - eyt
\_.;..3\ N\ W WP A sia
s Agat
ragdate [] pati gt [
AL g WA Gy 3301 Saad (] daglaini Analagl gt w0 [
nayw (@ A LYRPURT .
uhaey [ om0 el e it [
sy [J LRI WP TEPTE PORTIPR T iy
aaiay [] Agdal pylald Amsled pa it [
e [ ey Jpadtt ugee []
Bsaw sae [ Alialt 3938 e [
- - vaaiisey [ 30 AentighAlS g []
OANES. ., azauw [ PN AS dee []
[N e St e sy [ e A8 asaa []
Juasl Jgin pais g [ a1 e 206 isee []
— s [ Vapali A usee [
KNS saay [ Apdallpplal A8 ugas []
sy [ Adlalt Anaali A8 pae []
= o«;u:‘ - whlak stuet [ Lpalain N pplali A8 ugae []
ot Wi Ssatsen [ A gl AS dsna []
e Asan) A upee [
: ’ LA e ]
‘ A a1 ety gy AN AS ae [
s ot N | (P A dee []
onvE . _c_//)',- T ) NGNS dee [F—
AL R L o A psie A8 dyae []
A ugea 7]
({\))xb‘m o
______sc.&t____ e A e
(A

'fT‘;)'),.,fL/ : 7))1‘,))

""‘(W-L(,)\ > (o
120 ptpp I 2N &’ 4 (_¢</\‘/‘\

i a2
')'r. ! \

)A/,‘

Page 43 of 146




Appendix 2: Cadsail! 330 Ohole 3,8 JuSad @iyl

PR || U " Cay oS)) A_saly
Technical Office Administration Kuwait University
i [To—

A alaldl Jddea
22022/ € /o Gl sal) 21443/N [y gt (VNS ) ph)
Cupgsl) daaly Cial 3y 305 @) pobpa BT Jae (3 8 Jysi5 oL
(Agea 33 ey Jikia AdNALY Cllianaddll B GuilaY) Adhl) J5d )

i aalal
insY y Age pSall Claaladl i 3 2019 4ad (76) pd) O e g Y 3
¢gdauill
. 2022/1/17 2% (2022/1) ab ) 4claial 3 daaladl padae &l ) 8 e o
M\ dalae 4uan TR ‘35”
e
Gla ) Adlall J g — oS0 Amals sl 5055 e 2t Jae (3958 JS31 (1) Baa
(Lasi ) e gy e gl dagdadill daaladl pae il
e gy Oa gl Aalall (0l Laalall pae il
(1) Jiaasill s J 53l 3gae
Aaladl A3y ALl gl 30 puae
By IaY el 418 Jighll dasa s e 3
B Luasall dgdall 4 glall 43 1S oA e lad dass 0
Ldall il jall 4,18 S AN dlae agd o |
pym) Jilie Ailisll Cliacasdll A GulaV) Allall Jud Al o Ll L g: (2) 3ok

. S0 el il 3 3235 lae 2l Agud 0

Page 44 of 146




(i) Sl 5 )l Camy 980 Analy

Technical Office Administration Kuwait University

AR5 O e OVA Analall ypaad oy 585 3y il a1 (3) Saka

EShe
.)\":

§ Il ged iy )

LVl 138 28 daiiall cilgall e 1 (4) Sota

A

et B A e

Gral # D D 3w Ml dadad e i -
el Al gl A

Page 45 of 146




(il oSl 1) iy 981 A_aaly
Technical Office Administration Kuwait University

’
. |
. .

i J\)—i
A alad) ymia
2022/ < /1o @8 sall A1443/N /1§ &l (VAN ) A0
a3 Analy Cipiald a0 Sl akaa BRI Jas (B JS35 ol
a\..a;,dmm,,smwg,mwghgamum J05a el gy A au il )
(Apakad) 480

4—!.0\_’.“ Il
i) AiadY g dza Sall Ciaaall Gl 3 2019 A (76) 43 o8 o g a2y
. 2022/117 2% (2022/1) 48, 4elaial A dnaladl Gl S ) A e
Jandl dalias 4puatis L Ta y
Qe

1m0 gl YN b g ) ) s sy a5 o 30 e 336 0S  (1) Boka
8ol (3 Apadall Afa gl Cilaanepall Cililys 301 b pania g sSH Amalap) Afa ) S LAl

(L) Ao gl o Sl dadadl e il

(1559) e Qg e g alall 18l dadlpdl yae iU

aie gl e gl dashail dadadl e il

sl y il A0S Sy pla il 5
Gy A4S Hpladall aaal Cpaaallae o

Al agladl 4 S el ud) ypan s
-kl 48 sl 3 5allae gl

p il @2 sal yaallue Aiil o |

Coann 30 Al Al S Sl 3y 50 ) ) (g sl o Ripl 355 ¢ (2) Bika
LGl Agia ) il il 3] g8

L Ad 0 e g JUS Aaaladl ppaal o p 8 (3 il a3 3 (3) B3k

1A 138 35 Aaidall Cilgall e ; (4) B3k

~
qH.I._le.l_‘JH,JJ

FPLT

St e L B PUS IV TN IR PR R

ol Al o aa i aldl ad JAD .

Page 46 of 146




iy o8 Al

Kuwait University

(il a3l 5l

Technical Office Administration

) s )

#2022/ < Nogilsall 41443/ N [)1E s (VA< ) A,
xﬁé'ﬂmd&wd&“d&qﬂ
STy Alalsial) Lpgiiall - gl daaly sl
hahaddl) pUd e 4 gllaad) il digall g il

daalal) juia
a3y 5 Aaa gSal) claalall ol 4 2019 4 (76) pb ool Ll g UaY) aay
¢ 4yl

« 2022/1/17 g% (2022/1) pi) 4elaial 8 dnaladl (alae @l e
‘ M\iﬂmat\._uhﬁild[’h_,_,

L
Tynal) — g Al il a8 08 8 500 3500 e 3 S5 ; (1) B
s Baladl (e Jankadill g Ul (e 4 gllaall <l plpall y UL ga; ALlS3A)
(L) e Qg O gl daladdll dadal) pae il
(15e) Ao gl Oa gl Apaladl il Aedal) e il
e Gl oo gl Sl Aadad) e s

AR 3 e Ak
)y duaigl) 40 GO Ciaga e 3|
4,090 a sl 408 BT Y PITENY
O A plhaall ol gl y Clibad) gty ALASI Langiall A 2 Al ) 55 ; (2) B3ka
., dagladill ¢ Uad

CAS U e g JOA Aaalall puaale 58 (5 il 535 1 (3) Bala
VAN 138 3 Aaiiall cilgal) e : (4) Bala

& | Jidea
e
Gl igd sagy
L
dall pud¥ [ ladad e -
Gl ¢ 0 (8 ) dletl] Ladgll i U3 -
Pall L) | pedl AN

Page 47 of 146




(i) 38N} 5 )a) Gy 981 Analy
Technical Office Administration Kuwait University

) g -
Ayl j—a
#2022/ < [1odilsall 41443/ /& (A )y
)‘.}:“:"J'*mewwwvi
Al gl g a8 gall 5 gkl -y oSl Analy Lilyisal

Gy Sl Aalpd (g SN
daalall i
4iaiY y dga Sall claalall Gl L3 2019 A (76) 4y eyl e g 2UaY) any
¢ Al

¢ 202211/17 g5 (2022/1) 4 5 delaia! b Ansladl pulaa 518 e
‘ d.-u.“ dalias 4._!.4'1‘6 (A LEJJ

e
aisall gy phai — Cup gl Amals i 3y 500 5 0ae il Jae (3358 851 (1) Baka
DLl e g gSH Analad (g SSIVE 2l gl

(L)) Ao gy e gl Bailuaal) a8V cilaaall Analadl jpae il

(1) A) e Gy e gl dahaddll Analadl e ol

Al LY e Y1y Lalall UM 510 s
LY pyladl 408 AN e laglad
LY K 3 pdie paa 3

A oY a k) A0S Jualdl) dae elad 5

S0 A S s 8l g Al Rl L5 (2) Bk
u)wauddhw“)).\dbx‘)hd)l“ (3)0JLA

a1 3 Aaidall u\.‘_;Hu.L-. : (4) dala
by

g3 3 g )

L)

e [ Aadpd e

Sal ¢ L (a0l ) Mttt Tadall gie S
Al L [ et A2 .

Page 48 of 146




ikl o381 5 )

Technical Office Administration

Ca ¢S) Lul.)' ¢ A L.
Kuwait University )
) _)\J._i
A saalall o aa
#2022/ C [jodilsall 41443 N [\ fath(\A: ) A,
30305 e 0 Jae 3y B Ji83 ol
AR Gy gl Aaaly B jabaa - iy oSl Analy Ciginal

daala) e
ainiY y 4a gSal) cilaalal) gls L3 2019 4l (76) o) sl e g NaY) any
‘ w_'_"'\

« 20220117 g5 (2022/1) 4 5 4elain) b dnalal) Gadae il i e 5
‘Mlu‘.gﬂum_”
e
Jaala § ks — S Al gy 05 5 5okse 20 Jae (3058 JS20 1 (1) Bk

s Bl e M A"y S
(L) e gl e gl dagladdll Aaalpl e il

(1o5e) Sl y J 5l g

llall () 938 dgae

Al LY pe Yy Aaladl B 5 0) ae

P || LL‘V\ W\ Iy ,).:J\ 3 )‘é!
Aol o yladl 450 g lase o
Ayl 4, a sl dana J¥3,5
Jasidly Al 4 @S 3 gais ey
QY 4K ALl 3 gass Aadald 5

G 4K 1ol Gk (ysia >

A pslall 40 A daaa Han

AR Gy g Al 5ol Al o Liall) g ; (2) Bala
ARG e gt A Daaladl paal 0y 58 Gl a0k 1 (3) Bala

O 138 i i) clgall e 1 (4) ke
- -y
@ a-igd Jag o

LA

l“"'f’t“‘lw,h -

L TR W AT E WTTE IR ST
pall L [ pg AL

Page 49 of 146




Appendix 3: dxsld! Cadual sl slate) Oliw daolaall ukaxo 1,8

PR || U | XY Gy oS0 Analy

Technical Office Administration Kuwait University

p2022/0]1 24: &
4 8 133: a4

o saall Bl g | g bl / juisid | 3]
ey e e

o Analal) e e o e o 4l oS el ¢ il y Ladll Culal aSpag
i 3 3a3 & yolae 28 i « 2022/01/17 3% (2022/01) 4 4c il

. ;*:‘)S'“ daala

daphdill daaladl piae U Jisdd ae S0l maes e pdaall 331y 33

S el s " 5 ke Jae b ) pu ol A eliae] dunas (o Jies ALl

ol "5 be Jae Gl palall A8 (e gumey ¢ " AapalSY) Aiggll eliac

Sl gall Sl 261 8 Haus Gy oS daalad Ll SIS HLEAN 3 il sl ~LY)
" Agallall At

o6 Amgaldll ) g ) gy | gliadli g

kil Ao ] ols o

-

-

(S| k' gt 30 9.1 )

NE
sl ple e [Aadadl e Sa -

V\.g).‘.;li.ql elac! M/a#‘ﬂ& -
Jeall + il sl 3l -

Page 50 of 146




\ daghaill el all juae il aiS _’u’,_ﬂ\i.a.ol_\

r— Office of The Vice President for Planning Kuwait University
Scanned
® S amasis
-\3/./ AVPIDI [o | /52 gasdl
Al e il 39
'8 \' S::s'ﬁo
A\ RS N . .
: p el ERTECUETLISTY BT SR L
LYY Sy psl) Analy e
it bl ana /28
P w0l Jlaely it i) pAly) e o580 10
o Il Aaaladl yde il Juasly i
o P el sl dpalladt Cilaiall) B o g Analy pdag G0 A el
l—l-a‘.‘- e \ \ ushq‘,mi,h:l
A \
Ca\atAs

0 Aol giass a0 S g B A :p 9 gl

2021/11/30 g s Siaiall aelaial 3 dadlall Gdae 18 1y odel g gaia gall 3 LEWY

o xS Anala Ay 5a5) Aaall V) (sl e A \ghaad Al el ale) ol

o leana g3 Jasaaill g Uad Ll y i jobaa (7) Wase y (! puladll Siliass 3 Apallall it

o e e Bile ¥ g dadlad) pdas pladal 4 & S0 Al Sllbadldl 3231y 2aa )
(W Analall Gadad a0l g laal)

ag 23y clgda JSI Janll (358 b p3ball i) plad) JUa Y g Lisae & glladll dadll oS3 (36 5
(38+) 2021/12/14 )\ Siaia) Lalll plaial 3 Walde ) y g 2
PS)

. (& ;
( o S _
'-;e.. Ladia iy 55 Le M3l 5 ¢ VU Juaaidll ela

c.cy\c/‘\‘ - 2 - . 2o
uu)’.\lﬂ\",‘jﬂy‘&udﬂ \JL‘LIJ

Page 51 of 146




e = i o - . W ——
- gy ==-si = i
NP N I 1 AN 1 G 0 A N e o A sy g S e e B
o e ——— T = | T I
| ~..53..\1(534.¢.¢b(v\ﬁ ! —_—— ——— =
— —
OV T e o vy o
Bli'\}}
| Ay o O o e gy e
E— — $ — e ————————————————— ——
3 gt P gy |
| | W R R o e ey A , |
vl...l. - B . o fl-)i 1 T e i o o et
TR T N o a0 e
, o 08T vy ot e e et gy
i i - ) - o 1 . T e
e i e e e e gy 1T e e
e bne S gt o ey ey by p bl oy T
| R nnianl alaale T ond o g o o e gy oy
.\‘1 S o i NV o - - '
| 1= ) e ey O e Sy -
— TRy
St o o ﬂwﬂu‘\.\si\l
- 1 ey gy o e e AL 0
D N 3300 - A ey
¥ g T e e R o o GRS
IR0 ot ) e o
e oy e o per e ey AP s A P o e P
S e e o A e S T e £ e e oAy
A S sy | gy o gy v o g -~

-

-

-~
S

- n | o

. 1 — [ amemenn . o ——— A — ey

- S A e e e, ”a\l\'h.ltx(:\\(i.lb’ | e e o g« ey - A ren | lnﬂ‘a.ﬂ‘.-}

I T  awn " pod overn
(. iy . - ) — v

ﬁ .r.gll)illﬂ A dond et 1 i £y ey | ey iy T o S ety

Page 52 of 146




IF=3 © 182 pred el & (g (e pyey

Is*eD @ gfjar Hae vl |prery vy |

IS €8s ma0 (K

L e ol i (i)

9" Ikemey: o <vir |meD (réd iker( )

§° Ikeme: e e jrerer (16ees)

v 1 jevD Ao (idvrey)

ia% 72 e

" arS o ipaevy rverer (§ o0 S oy

A o ey TR0 v § o0 FES vy ()
%§£§33§%§&I33ﬁl

o e o e e e (e

i © e o (jrer)

IRemep: crjpere | oird (i)

"I o oy (o)

3?%§3

Tt iy (0 W0 069 peifs P IKTnE 1K80F: cvmewr (KTED (i€ (ko)
a8 ¥ pnevy mern 1580 (e (+5E Y | reéne) ‘
A0S o ey (KAa (€D A oy ,
0 o ipinewy 0 v F o0 FEES vy (o))

96 o pyewy raverer € o0 &6 oy ()

QN ©enm

4«3
Q%3§§3?33%§51435

j‘vw \run-D BT T

|

I ;|6 g el

I0T$¥ e ivare: cvaevr €

__.Jac —.n.._-n.r).jﬂwa

ireréd |Kerp: e irylen? jperé)

Iy @ Croacey e

oy 30 fwel e

v s e (i 190 imey)

£ T0s D Fjprme ) (vp<T) _
T a0 o paewy 0 vy | o0 S oy m

nen®aHNmen

T 931...«_333«{4 € o mleS vy (07

(7o ¥ D (e v | (K rovrfrs Sy (3P — o TZ02

Ayssaniun yemny
ey —qﬁ -

Lol T alan of & o o

3131..4%43% 2

Page 53 of 146




B 2 T G R T uad el Kk T
01" 7% 1K1 @ Ik aCe : oo |

6" S I8 oY k7K : caave I
g o oo (5O (hry)

ok i (ireree)

9" & e (jperéd (K y)

oy

v

Y 30 el g

iK% iy (io 160 ™M)
iK0ee Imee (062 ke imve FIK2Ke)
Fn e w460 ey

v
p
T e P fieme ) (<)
S A0 Al T e or& ey e (§ o &S 7 ()
9 s IrT8 ¢ IS e |t R): ooy e
S' S IE0 eV IR9KY: e e
vl 50 dve e om0 i (i iKer ()
£ 167 imee (197 inka™ imve FIkK?)
T ar> o jpinewy moverer |§ o0 &S ave ()
o R 6k Ky ¥ pavwy it T o o ey (gacip e (€ o0 A6 o ()
9" ireréd IKeiRp: porrrn e mséled
S s ihrep: e ) e
v e irree (e Ikeo): caave Ik
|7 ey oo
£ a0 ¥ ey (KAaD (F o0 HES a1y
« gon3 |paeeper T ar> o pavep (e 0 |y € v TS e ()
| iR rrgere e g o e T o> o ipavep moeeper § o0 &6 ()
| bb<r o2 iAo T aro e ey gac ™y v (st e rvtng) - o]
| nerdr itMae (e © imn @ rd e meie T ar™ o jpiaewy maseper (¢ «0 &€ v ()

(mems ¥ (e [yt Y| (K o vy (sFF — o TZ02

Aussaan yemny | e .31“.« plrme ...._ﬂ. (o

J

Page 54 of 146




Appendix 4: Caxiaill Ul dexghe sbis! Oliw daslod! pulne 1,8

——il] oSl | G sl daaly
Technical Office Administration Kuwait University

i

82022/ 12/ 19 ; gyl
324133 ; g,

D el | - S VYN NPT NPT ST

dadadl gill 400 o] st el
N s e

o Analall Gdae e Vae 3 aly oK) ol ¢ pailly dgasl) Gubl aSag
AUSiall Lagidl ) 500 aile « 2022/10/06 &% (2022/05) 4 e laial
- (el g US (50 4y gllall el y2 5l y lilid) gty
Laeldl ) dee G Ll B! A Clgidl e 4 gall Gdadl 8 5,
¢« QLA 13 3 0 50 SLas)y Aala ) ela
coo Agadll By J pully | g Liai g
Ll dnolall pls Gl

s

d) ot ] Bt .3 J

L AR
J..\;uu_mnmx;ﬂ/auw,u.w!_ps./w\)g..__-zs‘ -

Page 55 of 146




718
bbbl glad (10 8gthall Ciljbdalig Uil jigat) dlolaiall g gial Gus G

Bulaliael! Gilsegial!

¢ Btginally kel i)l Ol dingie ol gy o 385 ) s 1 ol gl o o
Y8 (R (2023-2022) el g Tenty luan) B! Sleongial sk a2 o e

Cighatl! b .1

:' s.a..}-....n ‘Lw el el
34&,“*".«»’ oLl wo bl el e U..p-lﬂ\ A slach slusl slae! fj

(gl ) 0) = usialy 032 Vg OUD armia) il Uoh gng - | it elsash ﬂw:);ﬂ:

“esll 3/1) =hid Basly Bola Luihy pskig I Lamaley GapdS Eas gabs - Full Time Equivalent ( FTE)
' (i !
e o8 ddb- Vg

| 30 /7 pupt)l daa sl Al hio gl 335 ggarme = dulill (SN sault s |

Taels (UK auan

(40 / )il 2a slacy Lol Ol gl Sk Fyana) idghnl] -

Shgll 342) / )l B eUact Quualyll) i gll 3u4e Fyana) udall LEN -

| ((oalanalt i)l St /adal) Asunal

! sl el Al ~ WG
18 / ) dtd sbacl At Oli-gll 33 foame :Adlal) (356l Sunll Gl
Mele (U pracd

(15 7 oyt d4n eLned &yt Olasgll sae Eyanna) idghanll -

{(Headcounts= FTE) Joaal 93 ihonunal! ddiall suc Al OLENg ol -

dullall (3 Sant
Full Time Equivalent ( FTE)

oeleLs)i uol;u&l e ey u.'.:;,i" daaloy Lald)) ol due Jla»!
waoliall

ceﬂlauwwwwij

el Auuell iadl Al 3 98

Zota o crlopplonl Akl s |
sty

| - Research Assistants

- Senior Research Assistants
- Research Associates

- Senior Research Associates
- Postdoctoral Positions

oo e

Page 56 of 146




bl gliad (10 dyglinall iy galig iliuyl Jugaly lolbTall s giall guys GRS

sl dnalr Alas: ool yoldd Ol di4a.2

Bl dumeginll

sl et |

A3t Jlar] / (boainn 3] el o) asainall) 7wl oban dlael -

1460 + Ll 2o gl ALY A5all liele) dualondd Butatnall

W
L R(EHUS

Wl Codf e LY Juae
daaladl A0 Jlaxr) o0

| Al 2B e e %50 ugiualt ad -

|+ 29 5 e e oo ol Al pjsatall Aulial kel syt shase
| ASly %90 = ol jlast EENY

|

| o gadalt Onadall ddlall s
] CogS)l dnaler § |

’ balle g Chylazall ol gy St A e¥ AP ol i’ dpmgin -
| ot Claataly gy Zyamuall RiasP et opa] o o g el
i ADdglivall
P DI doptad! Qall 4l g S0l g (Lsa dingin Slaed =

| Alall 3as Jlax / (083 plal U (e madall Lol se forbdl] Uslas -
L Ll § il

.‘rpS‘Jl ‘

550 daalr § B

Cheboad! i lintel Uiy gy 2 Jla] o0 %20 sl asd slase!
Gl Eoitl (il jask; losd

L g2 oI Aells 3
CusSl dnaloe paloeanall

Gldiazal Al Wl byl Al Jle) 0o %30 Uhagiuea)! deid slazel
@Y gl (il asy lad Uidhaasll

e L IR Y | S S
Analou caloe e I Sl
CusSl|

Olellatal Bdy sl dtes slsel Jlaxr) o %30 J) Gdginsl! Aasd Staze]
3 (@lly (28 Gl a3y Luas3SY) gl eline ytall pasty L byl
Analsdi

oWl dun elacl 3.,_...]

295! daalany Y1 |

=Sl Clall pggin e Jiaazll &0 Adal AL O] daagia Slatel ]
| Teoga 98 L) L puyudl dan m&dm:MIIWIWQMJMl) Qb giac ) Al A
(il Cildige s odel CogSUl daals & gyl
(9225 o0l Aigh g 1) 15 Bigiuuall undlh 9555 O Je
P IS )l Bn gt IS0 B9l duale By (1) Butgraal) dash latel | o ol At g ne duan i
G ZEY e ety Lad Cidsatl] ollbasa) Ly kel 2

g WY Sl paduy Led Ciuyatll cilWiaze iy %60 higiaal) 1ad slase!
O BOULw| apre—2Tg Analad Gl ! Ailige pd) gy 30 ke s lay
Wl e ) Loyl Golasluall

O 00T B ¢ Cinel dud
28+ Jges) dow LS 0gaul
L slsacl Jlax] oo (Ugae
o)yl

Page 57 of 146




AT clind 1o dglinall Glpddally Ul jugal dlolaiall digioll G

| Wgas J] ol @il (ye fety) ddondl Sleliad) sl Bigimal! aal) slase! |
s elac] po 83 59t 6 I (ol ogath ploil gpan e Aablgall e | L U ket :
o1 D bl ST 3Tl ol il o tiz oo g | D) LA St Bl
Jyanall LLdly dyplo) sl gl) idy Lgmalily UaE lehpaPl s 4o (37 Loe =
Analandy gy

Gl ZEY (Sl e Lagd Lhisasl) ldllate) lady 9660 LIaginall dod slazel L3l A ol 3 N
Bk gy dnatnl o U5 el ) i o e ey VRN A Pl el

B ae) Luamlidh claalucall Gl Bgadll e pdall

Page 58 of 146




Appendix 5: cosSI! daolzd daluiuedl Olulead! sleiel Glan dasld! ulzea )6

) B ke 36 2 Sl e gl

+2023/2022 (25691 plal) CusSUl dnalond (Sgiadl 3382l § yo g2y -1
CugS)l daslo) Goiadl pyddl Ao dddlgal) @)l
g2 gall a3) an ¢ 2023/2022 (23691 plak
+ Slaie M Ao oSl lmalod! | yudses Ul

Csalladl Cadiadll Ao (3 CosSUl dnals ininal gy domjidell luld! -2
U S (10 A Ada)l luobiwd!  As Aadlgall 1 ylya)l
dxol> adual ady) Jadasall daslnl e
« dua\al | dww o 8 Cuasll

-
~
Yol R

. . »
D ANy

Tl
| 30

e Sl plady Joall (rondiye (07) s Olpsy Llaawdl e daslgall (b -1
2025/2024 &l ) fudsg s (2) 3 Jodasy Sloedl ayline dolne
Ay (07) sue il pse dlaiwd! Lo ddblgal! : lyall
Sl au )l ddlpe Je Sl $lais Lol
ddl)l il ,_.,&‘._db_, (ownd (2) Due bdade
. 2025/2024

sbacly dualall Call 125 & sbact Gl polsdl yaill buas Z1481 -2
delaizl daalnll Gulone (3 adde dadlgall cund 31y Sdlly Copailly il di)
of i Y " pall muar Cwsw 2011/11/17 Eojls 2011/5 @)
] Al ulave d83190 900 (§ W3y ¢ " (2.3 500) adlgs o3 Y (L5 500)

coladi s § &l 92201 8)15) (ghis « 2024/05/07 foys plaal
B ol il bdad »1 A8 Je dddlgall : Al
sbasly duala)l CMomall pyod diud elas]
Cad  @lg Ailly cuyadlly Wl Ao
0d) dslai>U daslod! | dons § dde dadigall

5

Page 59 of 146




el Sl B)10) Cugsl dncal> P [
TECHNICAL OFFICE ADMINISTRATION KUTAIT UNIVERSITY _@,
e

—

AQaoly

02024/ 11129 dashidl wonsuemrs
EAV R

it a2l | S VY EN | [V e Py | W——
ﬂﬂ' [ S———
Wt § J G|
el G et

e e

dclorzr| § daaland| yudzms e )8 8 &Sl o) R3¢ il duot)) (ol (Sougs
CasSU! Anolar Cidual a9 Ao fiell ©lulad 12024/11/26 Fybis (2024/05) pdy
Al Casuad| duwde @

dasladl e B 3Se (o domiial) Clald) e dadlgall Gudamall 5,3 Udg
- gallall Caduarll du o (3 CugSl dmalr el 8] Jadasall

¢ oladl s (3 a1 35519 Aoyl 6l

e Aol 319 J oy | gduiaitig
it | i (§ a3}
] A

ool gl Sl Byl] / daalad) ple el (iSa [ duslad e (S -

| rece.r r400ccco - 108CLL YAQRENNN .« KSla el 120AN Bliall S8R9 L . »

Page 60 of 146




d ool y _an cgall denly
UNIVERSITY PRESIDENT | KUWAIT UNIVERSITY

2024/11/20 | syl |

Analodl ulma) & 8,5 ke

Jadasal) dasladl yade LSU

Jandl 355

CogSl Analad daluiunal) Oluolidl Slazel

23l

Olaa) daliwall duclual) 2o A3l Coluabisdl 40 Ao gaseal 53 gun 01135
Usne 1333 dnaladl Gdsal pd) Q Lanlually 3)lgally Oldan)) daliiel
el duasdll

platuall o141 duakoas

pliiuall jlaiudl Al

il Janll ks

Ll §)lf duvlpw

Pl ety Sl Analandl jyn U Jo Lgainyas Jadasiall gllad pls 3
Whes Je ppliel U o

Jadasall glad pghd Ol Js s35a dnaladl ulaee dadlgae b
B e Al JSI Jlad ilelyr] Judo ale dpiasll ilgad] ps Oglally
Lgdadal Olasa)

President@ku.edukw

| (+965) 24985658 ~ (+965) 24985000 aiia CusSIl 13060 §lhualt $969 4y 2
i Tel (+965) 24985000 - (+965) 24985668 P. O, Box 5969 Safat 13060 Kuwait

®

Page 61 of 146




-

O 3. \J’J\/ : s

\M
]
a7
T gmedall ygladl) Laetadh y3a e dslous dasdastal) A alodl e (ot G 2Kn | CasgSH Al
ASSISTANT VICE PRESIDENT FOR INSTITUTIONAL DEVELOPMENT OFFICE OF THE VICE PRESIDENT FOR PLANNING KUW!IT UNVERSITY
Scanned e
MWLYo
e et 2024/10/22 *fyol
’( 7 AVP-D/ /83 tppal
‘l - ’;
il
p 4 ediSa 3 .
o Y pronal dend] yugge dabid /57501 St 2 J)
Al g LU dnclarl 520

,),'J}“".!' 'i),_.\'. ).\.al- ll)l-'r )l )L\l

Jadasall daslal yia U WA Ssalles el /392501 B 20y

dadasal) daaladl yyve (G

Bgdasall flhas o a15 CosSI dnalad Zaladt lusbuaadt slate] 3uand fyzazgeodet Esogall J| SaYy
iy Loy CosSl Al (§ delitall luleadd! Slazely d2lual LglsYl alhac) doaatad! HLY Aol

(350 alladl st Slisnte olishaal (§ CogSl Anale il 240
43Ul oS0 Anata e U3 Apalal 310 Auobed yhtn 30 50 ] Loyl bl e g
Sl Lgradliog oWl daalad! pubace (§ Olurboad] 55 0,53 203 4((838) Aol olualoaall s s Je

Tt a5 314ty EYLY TN 4y
e yddally f!ﬁ»m M d.”l,n 1gliaasg
by

Aty dgalall gLt Al 1300 -

Page 62 of 146




el 0120 e 0 i | gD e u
OFFICE OF THE VICE IMEHOENT IOR ACACENIC AFFARS UNvERsITY

:: gt Lol
(f:» T T
\ . IRTTR TR

g y0us o Ay AVP-US/ € \/ 8, el

‘.-.-.43‘-3--“-‘1
TSE/ QY A

A dusaa egqn e £ 3975 St 2
UYL CogSl Aanalar yike

MM“’I‘»‘“ wa
Lot gAAl Amabeh e 30 Jlasly A

aleall pas Hasyll e /9551 i
At Bpatall QgL Anslanl ypke w6 dbons Jlacly (3N
AU ANy sl ga Oy

\ 2 luse sl i [ \

oo @MY Sy Vo VOAZY fgy U Juaad) QS ) Y Wil wyll ptagd

ol a0y BYH 30 ety oS0 Aol ighon ) (g8 Aiskedly bty At Ao Sl cdy

Giiad (b Tadpll Cilnl e (301 5T A gl BRI 0 Sy () Sy 0 Syl o
Al Ay yad y Al siund gzl

A el ggay Sy
sl ) 3 dudyes <)
phibadd )yl Ahlatal) chudion -
glialy il Ciasdyes =¥
QS Sty Qe ciladpus -
gl gl Sl 0
Agaladl 3l Ul (JU) G 1] paluaihl a5 A

wnypaddlly pLisYi (U Jyy teliatss

2001 vk | viww . ndis o | TOAAVASY - TEUAB Y jlta ®

Page 63 of 146




gl A i) s ) o ScjpStladty

CITICE OF THE VACE P RSSIDEWT #OM PLA s

2024/07/30 Ayt
Radtnd o w0 1)y A AR/ 83 et
- YA W, PR

SV wan] gl ger e qiand ey Uyl /492501 S 1)
3P dulaw i
S labhe de st
il WA Sl dasd / _g,:fm :-;
[ L™ L™ . : |
ey Al doy

ULt Al ad 1 gyl Qar () Lalad ool k! Rend S sl andled 1y St gyl J) LAY
] on et g el el Lot bl 890 140031 0 Rl 8 oty sl ) iy
O FOASH pU 0J ey g Lealat il e o0 e Rkt e S50 Rl sl I o)
bt gt Lhah EJ-MWJvfMMWW;MWM
TR s e o 8 S Can o) 1300 Oy Ly el o5 S, Ws
Pl gl o F sty Zpag a8l  spulhl] ) 895 ededgla Rl X gLl 853§ bl s

el el (§ e e GRS (g el Lalah gl fnd

Slazaly Wlpaa? Lyt stlas] Bpastoll Y Jo 1 Lebilentl hogfiaal uglsl () shatadly S Chaakly
Aelinall A 34 86 gamal LA B3pain S, Jnjasil pUa) 48 By LABLYY UL Sldped!
¥

»udqﬂw&qmww,mwﬂ-Mw.;-m.-uu‘xww
Ylpall s B Uy (e gl A al Ll gyl acay *2035 L3 Al dpattl Uons Ay i ()
et Lotinady Lnes 25T Skis Jliog iyl

e G0,8 e SURIS gL oy EUYY S sy

ittty PR 0 dlpely llenisy »

L Ukndl! Sy ) Sy sl il o) gl byt o

Page 64 of 146




Lymalall plaad s Al (4 LY § 3] Luokiu

ISy LA 13 XA e Rpndpi A Akt 3) 503 Y Laalad aad plies Lisa B SN By Ddyue gt
WA RS Ul o Adpadl oda 36 55 Dbl Rpatl) Glaa] G0 LEED s pn iy Ly iplieny JASe
Aoy A Bandy Uiy HA 1y Agnaianall T ALY o3 ¢ 50 o] Chles (ua

el gl ]

DU gy TSI D 5 ngy eAgnaland ol i Apad ) 91 (e oy CIRUNS 1Y (LSS0 ATy 0
AdGaYy 48 danad s ol a1l pally cpatSH

Sl s 2

il 3 Y] GRS (TN Ly gedall Jld rlia Lt G pe e o Db 034 Galalt
ey 0uibgay s a Dadadl B I e Jalyy Bdad SNy o DU St IS

Ll sigad 3

C0} G S (B Ly ¢ LEEDALhtal Uy SN 8 gafaey ildpus (Bl Ladda® o 560 LEED; nay o138091 1
Ay ST 5 il NI (e e iy ¢ ygpit o) Cppund (ALD

el Bl il fuen Jp Jud s Apiall il £ i N Dl Clagds g1 8o LSl B |y A 2
Asalal G e paan i oy Tdle | ol apady

wols penanty il pie s 1y ST )Y Laaly cylalally COULT Lo g% Laddall o 518; adall adpalt 08 3
Al il Gias b Laatad

e < 1 B ]

wial 4

A Gl S Jaa o 9450 dpady 31D o UMD b AN i AL @D QA8 |

S e} SIS 8 pa Gl gt S0 Ta 338wt Hgall Rl b 5296 75 Apaady 80 B e BT

Jandy o8l il Sy 0 ATy g (o Tatea el e aslas; Ay Y1y § R0 A B (a¥) palll 3
Ay SO AN Gy Gl paliil gl y

G GpaS Gli) Analal 5hand daa s ) B 4 guianll QI Q10 Sane ) Ay gl AN Lgad 4
e e T R T

N

Page 65 of 146




Jaal o clUD j A
Aala ¥ A0 A8 ‘w)w,s‘zwcummumanﬂa«&.h pk
(4 3
I LS g Cpasiiuedd Lnsialy Sl pe 1AM G p g3 S B2y Bple Cljla )8 o
OVl paldidy ypll Bilo)
0 S o Iy Aglanad i)l ASASUN Gy tda Y Luaadte GlS )b o Bl o
AgtpaSH gy (g8 g S Silanally iy gl ol i Ly 16 phA) SN Ga ) el Gl o) 3l o
o planll CUAAD § )
Gelially il o Aalabiied (S e ] Lelppay polinally Cly ST o 4gpainad AN mpand 0
wgrdiadl pad b ol paid
dpile JS8) lgaa Julailly 3y puandl MY Juad o polladly iy 4GRS0 8 opladadl Gy 8 o
B BAY D e palit
Adall ik W) e e KU 5 il IS G palitl) Sl pa] Aaal e ©
DL gn sgraladl ol Sl Ay fasae UL 3 6 iy 0 YT AN Ranata gl A1 ©
.UA“MMAVM
Ay Ao 20
JJ"-*-JMJ*"J'Mﬂloﬂ%ﬂdpwiﬂwlmyd&wwwyxuz °
oLl e
Al At A sl Ay 3150 P SY) D gl RIS s 255 ks Ry 33N 3] ©
il 3 A8 Ha)
Aadpd 3 po wiliia b S g1 CliaS 3im I 2 500 11 Al 3l o
Mbww‘-th-‘&iﬂﬂwhﬂ*y‘&“dhwwb.ﬂahﬁuddxﬂ:‘;l o
s

w

%’ { -h‘ .

sl e | S )3 e Ranattl 5 3 Ly gl 51 3o g b A aa (30l (o Al gpene s Aalal] ilasill) 504
A Ty g hles asly Apdia Bilgla 343,

SN s AN 53 g OB S 10 o (b iy oo e -5 b A8
L3 ey 5 e

Shiles e g 958 0 A0 sty a1 glany o) JENE (Radlndl pn BTN CAS 0) AL 0] A daalpd) p1S,8
SRS AU G palitly oyl dde)

ey p— —

Sl Gt g JELY)

‘-ﬂu'-‘yb L el e WUy g0 S AR & 1Y Adpe Cypandy dan sy Lunalpd pL pla Aigne p 3
ol 3y el i il ] ity Cppandll Clpe TR g il pa 6] e L) ulaal Hh‘euj:"

N

Page 66 of 146




AdAY 1

2oy gy LY it Aaalad o500 ce Gl T g gaddal 2L e Rt Al 14 Rk
.J"".‘J‘a—"“'-' f.-’:l‘ U"i'{sl c“b“ ’\—:f ‘.’i ;-lo\‘u.l.n!lj (“,1#! - L1}

Page 67 of 146




Kuwait University Sustainable Purchasing Policy

Section 1: Pollcy Scope

This policy applies to the sustainable purchasing at Kuwalt University's site located at Saboh Al
Ahmad University City; and that are within the bulldings and site management's control,

This policy applies to sustainable purchasing of the following types of products:
* Ongoing Consumables,
* Durable goods
*  Mercury-containing lamps
Food and beverages are not included iIn the scops of this policy.
Soction 2: Policy Goals
To purchage ongoling consumables in a manner that will:
* Protect the environment and public health
« Consarve natural resources
* Minimize waste, Including landfilling and incineration, and reduce toxicity
Section 3: Performance Metric
Sustalnablo Purchasing of Ongoing Consumables

The term “ongoing consumables” refers to low-cost-per-unit materials that are regularly used
and replaced through the course of dally business operations. These products may include but
are not limited to printing and copying paper, notebooks, envelopas, business cards, sticky
notes, paper clips, toner cartridges, and batterles.
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Kuwalt University's goal |s that at least <40%> of the cost of goods purchased will comply with
ene or more of the following criteria:

* Conteins atleast 10% post-consumer and/or 20% post-industrial material

¢ Contains at loast 30% repidly renewable material (e.g., bamboo, cotton, cork, wool)
* Conasists of at (east 30% Forest Stewardship Council (FSC)-certified paper products
* Rechargeable batteries

Kuwait University acknowledges the value of purchasing sustalnable products and requires that
vendor(s) support that effort when appropriete and/or possible, Kuwait Unlversity requests that
vendor(s) notify them of recycled content and reduced packaging options or elternative
products that would comply with the above spocifications. Nothing containad in this policy
shall be construed as requiring Kuwait University to procure products that do not perform
adequately for their Intended use, exclude adequate competition, or are not available ata
reasanable price in a reasonable period.

Sustainable Purchasing of Durable Goods

The term "durable goods” refers to higher-cost-per-unit materials that are replaced Infrequentty
and/or may require capital outlays to purchase. These products may include but are not limited
to office equipment (such as computers, monitors, printers, copiers, fax machines), eppliances
(refrigerators, dishwashers, wator coolers), axternal power adaptors, televisions, and fumiture,
The purchasing criteria for these products fall Into the following two categorles,

Electronios and Appliances

Kuwait University's goal is that ot least 40% of the cost of goods purchased will comply with one
or more of the following criteria;

¢ Energy Star labeled products, when evallable

*  Electronic Product Environmental Assessment Tools (EPEAT) rated products (at least

bronze level)
* The equipment replaces conventional gas-powered squipment, i.e., maintenance
equipment and vehicles
Furniture

Kuwalt University’s goal Is that at (aast 40% of the cost of goods purchased will comply with one
ormore of the following criterla:

* Contsins atleast 10% post-consumer and/or 20% post-industrial materlal
» Contains at least 70% salvaged material from off-site or outside the organization

* Contsins at least 70% salvaged matarial from on-site through an internal materials and
equipment reuse program

» Centains at least 50% rapidly renewable matarial (cemboo, cotton, cork, wool)

« Contalns at least 50% materials harvested, extracted, and processed within 500 miles
of the facility/site
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» Consists of at loast 50% Forest Stewardship Counell (FSC) certified wood

Kuwait University acknowledges the value of purchasing sustalnable products and requires that
vendor(s) support that effort when appropriate and/or possible. Kuwait University requests that
vendor(s) notify them of Energy Star end sustainabte furniture opportunities that would comply
with the above specifications, as well as reduced packaging options,

Sustainable Purchasing: Toxic Material Source Reduction - Reduced Mercury InLamps

Kuwalit University seeks to reduce the amount of mercury brought into all sites through
purchase of lamps for the buildings end associated grounds, Kuwait Univarsity's goal is that at
loast S0% of tha number of lamps purchased will meet the following overall mercury-content
target;

* Nomorethan 70 pleograms of mercury per lumen-hour

Kuwait University ropresentatives acknowledge the value of purchasing low-marcury lamps and
require that vendors support that effort when appropriate and/or possible, Kuwait University
requests that vendor(s) notify them of specific lamps and other opportunities that would
comply with the above specifications, as well as reduced packsging options,

Section 4: Performance Evaluation

Kuwait University and/or vendor will record and track purchases menthly, Kuwait Unlversity
personnel and/or vendor responsible for purchasing will report Kuwait Unliversity's purchases to
the appropriate KU representative using the provided Materials Purchasing Worksheet, Vendor
I8 required to track and report Kuwait Univorsity's purchases monthly. Vendor will use KU
Materials Purchasing Worksheet, or & KU approved alternative reporting method, Vendor is
prepared to report how each product purchase meets the following purchasing criteria,
Whenever possible, Kuwalt University’s personnel should Include an evaluation of the
environmental and public health beneflts achieved through sustainable purchasing of the goods
described under Section (3).

Section 5; Responsible Party

The Purchasing Department Director shall implement this policy within Sabah A Ahmad
Universlty city in coordination with other appropriate organizetion personnel, Including but not
limited to, Kuwait University's Purchasing Cfficer, KU employees, parties purchasing materials
on the university’s behalf and/or companies contracted to provide goods to the university,

Contact Information for Responsible Party:

Name:

Job Title: Purchasing Department Director
Phone:

Emait:

Date of
asslgnment:

Page 70 of 146




Seotlon 6: Procedures and Stratogles

This policy covers purchases that are within the bullding and site management's control. Kuwait
Unliversity's personnel may use any qualifying vendor to procure the products described In
Section (3), and are encouraged 1o also consider the following areas of interest:

Packaging

Kuwait University desires to reduce wasts generated through daily eperations and recognizes
that such reduction bagins with the material that enters each facllity/site. The Purchasing
Department will request that all items purchased ba packeged and delivered with minimal
packaging material, The Purchasing Department reserves the right to request that vendors alter
the packaging of goods delivered, when appropriate and/or possible,

Racycled Content

Kuwait University requests that all vendors provide recyclaed content options for goods when
available, If a product is avallable with recycled content, vencor will disclose that option to the
appropriate KU representative, Recycled content targets mey be overriddon at the discretion of
KU representatives If certain products with recycled content present themselves as cost
prohibitive,

Note: Policy under review in preparation for required official epprovals,
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Kuwalt University Sustainable Investment Policy

Pollcy Statement:

Kuwalt University recognizes its pivotal role in promoting sustainabllity and saclal responsibility
through Its academic and financlal declisions. As an institution of higher education, the
university alms to align its Investments In ecademic matters with its commitment to
environmental stewardship, social development, and addressing global challenges. This policy
outlines the principles and guidelines that govem sustainable Investments In education and
academic matters at Kuwait Unlversity.

Pringiples:

Sustalnablility Integration: Kuwalt University embeds sustainability principles throughout its
academic programs, research endeavors, and campus oparations. This includes promoting
environmental ewarenaess, ethical practices, and soclal responsibility among students, faculty,
and staff,

Soclal Impact: The university prioritizes Investments in educational inltiatives and research
projects that have a pogitive impact on soclety. This includes promoting studies and ressarch
addressing global health crises, sustainable developmant, and social inequalities.

Resource Efficlency: Kuwalt University strives to optimize the use of resources in its acadsmic
and administrative activities. This involves adopting energy-efficient practices, reducing waste,
and enhencing resource conservation across campus.

Guidelines:

Curriculum Development: The university integrates sustainability topics Into its scademic
curriculum to empower students with the knowledge and skills needed to address real-world
sustainabillty challenges.
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Research and Innovation: Kuwalt University supports research projects and initiatives focused
on sustainable development, renewable energles, climate change, and other critical areas
related to sustainability,

Campus Sustainability: The university invests in campus Infrastructure and technologles thet
promote sustainabllity, such as renewable energy sources, waste reduction measures, and eco-
friendly buildings.

Student Engagement: Kuwait University encourages student-led sustainability inltiatives and
support studant organizations that promote environmentat and soclal responsibility.

Community Outreach: The university actively engages with the local community to raise
awareness of sustainability issues and collaborate on projects that contribute to soclat
development and environmental conservation.

Reporting and Accountabllity: Kuwalt University will regutarly report on its progress In
Implementing this sustalnable Investment policy, highlighting achievements, challenges, and
future objectives,

Note: Policy under review in preparation for required officlal approvals.
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Kuwalt University Climate Action Policy

Section 1: Introduction

Kuwait University is committed to playing a leading role in the country in addressing climate
change. In accordance with the Kuwait 2035 vislon, the university is committed to reducing its
carbon footprint and becoming a more sustainable campus.

Section 2: Goals

The university's climate action policy has the following goals:

To reduce the univarsity’s carbon emlssions by 30% by 2035.
Toincrease the use of renewable energy on campus.

To improve the energy efficiency of campus bulldings and operations.
To reduce water consumption on campus,

To promote sustainability education and research on campus.

Seotion 3: Strategies

The university will achieve its climate action goals by Imptementing the following strateglos:

investing In renewable energy projects, such as solar and wind power.
Implamenting energy use optimization methods to Improve energy efficiency.
Implamenting water conservation measures,

Implementing 8 comprehensive alternative transportation plan.

implementing a sustainable waste management plan.
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* Promoting sustainability education end research through coursework, student clubs,
and faculty research.

Section 4: Implementation

The university will implament its climate action policy through a varfety of initiatives, Including:
» Creating a sustainabllity office to overses the Implementation of the policy,
* Developing a sustainability plen that outlines specific goals and objectives.

» Creating multi-disciplinary working groups consisting of university employees,
professors, students, and local institutions to work on developing and implementing
each goal.

* Investing in renewable energy and enargy efficiency projects,
» Educating students and faculty about sustainabitity,
* Incentivizing research on sustainability.

Sectlon 6: Monitoring and Evaluation

The university will monitor and evaluate its progress In echieving its climate action gosls through
the following mechanisms:

* Annual reporting on greenhouse gas emisslons, energy use, and water use,

+ Conducting regular surveys of students and faculty on sustainability awareness and
practices,

* Reviewing the sustalnability plan on e regular basis to ensure that it Is aligned with the
university's goals.

Section 6: Conclusion

Kuwait University Is committed to acting on climate change. The university's climate action
pelicy Is @ comprehansive plan that will help the university reduce Its carbon footprint and
become a more sustainable campus, The university Is confident that it can achleve its climate
action goals through the implementation of this policy.

Note: Policy under review In preparation for required official approvals,
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Kuwalt University Carbon Emissions Re port

Welcome to Kuwalt University's Carbon Emissions Reporting platform, dedicated to
transparently measuring and reporting our greenhouse gas (GHG) emissions In alignment vith
the GHG Protocol Corporate Standard, This initiative reflects Kuwait University's commitment to
sustainebllity and environmental responsibility as outUned In our 2018-2023 strategic plan
under the Sustainability Directive. Through this website, we aim to inform the univarsity
community and stakeholders about our carbon footprint, ongolng reduction efforts, and
progress towards a greener campus,

Cerbon Emissions Reporting at Kuwait University adheres to intemationally recognized
standards, with a focus on the GHG Protocol Corporate Standard. This standard provides a
comprehensive framework for calculating and reporting GHG emissions, specifically Scopa 2
and Scope 3 emissions,

Currently, Scope 1 emissions are not applicable as there are no direct emissions from sources
owned or controlled by Kuwalt University. Normal operations do not involve on-campus
gonerators or other combustion procesaes that result in direct oemlasions, Additionally, on-
campus vehicles are not monitored at present, as vehicles do not enter the campuses.
Howaever, it is essential to note that emissions from on-campus vehiclos will be estimated in the
future after completing the transfer of all colleges to the new Sabah AlSalem University City,
This estimation will help us assess and addross any emissions associated with on-campus
transportation effectively.

Scope 2 Emisslons are Indirect emissions associatod with purchased electricity, heating, and
cooling consumed by Kuwalt Univarsity,

Scope 3 Emissions are Indiroct emissions that occur outside the university's control but result
from university activities, Scope 3 emissions are not current reported but will be conslidered in
future. This may Include emissions from students and staff commuting from their residences to
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campus. Complete reallocation in the new Sabah AlSalem University City will provide the
needed infrastructure for reporting this type of emissions,

Progress and Roporting:

Kuwalt University is committed to annual reporting on our carbon emissions, The date will be
accessible on this platform and will include In future trend analysis, targets, and the
effectiveness of our emission reduction strateglos.

Engaging the University Community:

We belleve that achieving meaningful results requires the active Involvement and cooperation of
the entire university community. We encourage students, staff, and faculty to participate in
sustainabllity Initiatives and contribute to lowering our carbon footprint,

Ennaﬁmmmﬂhnnnnmxumudunm:

We track the progress of our carbon emissiona reduction initiatives through Key Performance
Indicators (KPls) that compare actual consumption rates to optimal rates, These KPls help us
assess the effectiveness of our efforts in achleving our sustainability targets.

The Energy Consumption Rate Initiative alms to optimize enorgy use ncross our campusas,
thereby raducing Scope 2 emissions associated with purchased electricity, heating, and
cooling.

Total Scope 2 carbon emisslons In tonnes of carben dioxide equivalent (tCO2e) using an
emlssion factor of 0.45 kg CO2/kWh, based on the energy mix of fuel used in Kuwalt for power
goneration,

The following tabie reports the actual and target consumptions of electricity, as well as the
estimated Scope 2 carbon emissions, starting from the acedemic year 2018-2019:

Year Actual (kWh) Target (kWh) tCO2e
2018-2019 166x10* 200x10* 74,600
2019-2020 298,691,520 200%10° 15,411
2020-2021 261,234,180 360x10° 113,055
2021-2022 458,737,828 ' 500%10* 206,432
2022-2023 487,150,134 500x10* 218,217
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Water Consumption Rate at Kuwalt Unlyersity;

Our Water Consumption Rate initiative focuses on responsible water management to minimize
water wastege and assoclated cerbon emissions. The following table reports the actual and
target consumptions of water starting from the academic year 2018-2019:

Year Actual (m?) Target (m?)
2018-2019 946,353 1.0%10°
2019-2020 1,486,292 1.0x10*¢
2020-2021 394,700 1.0x10"
2021-2022 1,488,292 1550°
2022-2023 1,039,132 1.5%10°

As we strive to minimize our carbon footprint, we acknowledge that the recent expansionsg in
Kuwait University's sites and cempuses have led to Increased ensrgy and water demands,

The upcoming unification of all compuses at Salah AlSalem University Clty presents 2
significant opportunity to optimize resource usage, further reducing our carbon emissions and
promoting a sustainable campus enviconment,

Emlssions Reduction Strategles:

o) Renewable Energy: We continuously explore and invest in renewable energy sources to
reduce Scope 2 emissions,

b) Enargy Efficiency: Implementing energy-efficlent technologles and practices across campus
facllities helps minimize energy consumption and emissions.

¢) Sustainable Transportation: Promoting eco-friendly commuting options and optimizing
campus transportation contribute to lowering Scope 1 and Scope 3 emissions.

d) Waste Management: We encourage waste reduction, recycling, end proper disposal
practices to reduce emissions assoclated with waste management.

Cancluslon;

Kuwait University is dedicated to playing Its part in combatting climate change end ensuring &
sustainable future for generations to come, Through our transparent Carbon Emissions
Reporting platform, we aim to inspire and lead by example in the pursuit of 8 greener and more
environmentally responsibie Inatitution, Together, we can make a diffarence and create a
positive impact on our planet,

Page 78 of 146




Appendix 6: Gl sl ealaidl 3ol Caaad § osSU daalr gl s3] domiliall Jgloddly Oluo sl Oliw 8,Se
ol W) At LBl

watini jijeil dafidnll Jglallg cilingill gl
puleill pilil joylill carini _a cugall denla

dnlaiwnll dLniill calaal Granil Jlell

(T.H.E Impact Ranking)

sl plell e denlall d5)lio Llc cliy
2020/2019

Page 79 of 146




. .

ani00

a=oly lg) sy il Slawiaill ol 4012319 (T.H.E Impact Ranking) ulell agla il il joulill i pisy
dolaluall ayaiill Wasl (4o Bam 17 ady cus Oldgiaill bl (e BlAT Aol deub (o al La) cughll
Blaol cygall alg waaiclg 2015 ple b 8axiall aoll dakio Jub (o Ciog il 820i2all (SDGS)
dgailll ahs 16 il Vol guas jj=y Lyoga 1148 ©aaIlg 2015 paiuw 16 Law) dolaiwall duaidl
Jioluso uc lgilyljgg Loig wilisay dogaall wikilg Juwwdo jlb] 1o 2035 cughll )3y gl duibgll

JuhAil el gulaall dolell Ailoll 65Ud; "853 Cygs” 20 [8d1gH Cilwluuw!

2020 Ul plell e c | ool d5)lio

-

Blaol GuBal (THE Impact Ranking) (ulall auletl il joslil wasini (16 Cughll d2oly 85k pies
sl okl auslall plgclil JUA dwoluyl 85)livall i@ 202072019 oudls Ll plall dolatuall Guoilll
Blaol Guinl daoluall 6 gl deolyl 95 iyl (rollell uinlll 1o 6 cughll deoly a5)Lio
cun ulell puleill agall Sluuwdo Giclg ol 1nlsgcygall algy ubgll (giuall e dolaluall duaiil
cloll pudi lgIia o aly (Slzolyl) el auleil Sluwdo el ywlid) juo (ols Ul buinil 1o Jisy
auollallg dould Ul doll Ailsa) duuill duinll 13 Ji 20 Juhes GBlg pileog jglao 8ac U Ibliiwl
Auallall leoll oly Sguwl auallall Olaualll o a5litall alll (3 lgiuo cughll d2oly Jaslug
Olaynil 45 16 Cygall doly giuwo oy aluasll Sluogillg Cileln Uy Jhelwl awnol yilc j1a530

Agallell

Joulill Bl 16 Cughll d2oly Wsind jyjell 83 iaall Jglallg SlyogUl jull (Adlo dilia) 84510l 030 22
ab liso JUA (30 Sjy I deallg 8gall 3bigo L aolaluall xoilll Wlaol Gl gulell auleill il
.2020/2019 gm,plbhl plall e Sy dsolyl

Waoll
aolatuall dxaiill Wil Guhi 16 cughll a0l Lggalel all veall bldi a1

Juisall U] a0l ggalgl gl Al blal dxlleal & idall Jlig Oluogll go) 2

% jo2&40
(1M L mpact -mwmwuuw,ﬂumwmmwwwmmyyumvmw@opn

Page 80 of 146




aaidall Jglallg Olyogil Gual e dlgduiall 85 sl O3 dyizall lgll 3T 3
dolell Ologill

agolal ahudul aragil &0l anuliwl Ay Lghyg ple jbls dolaiuwall draidl Whol g 1

e Al uagl U] aols YL byl 1ao jas Josll dalisall Jawll j5log Ollal iaad e Joslig

ungJ 83530) dolaiuall duaill wWiasl lghyg SIjla] Jo aduas aj Lo yuc Sl dglul el
(Olal aygiul y)laul

aolaiutall dsaiill Wiaol a5ls Guh 8)giy dzolyll 1 Jaoll jolog SWla (u 0lalIg egll piu 2

gaiaall clacl a8l g Josdl ybygg Aublaill OIELI ade JUS (o Sgaall QU Jadl guinig

ahuiull 030 16 cayl wiay - (Buluall az03151lg &uoudtsUI Aligl el (puabgo aub) ol
goll wlsll plell Juldll Jadll dylay o £lail agull

Jlb) o Chilaiulg Joball sy 86l Glolais ul dlalaio dialell Slwl)llg Syl guaig o 3
ol aiuwoll duoidll Wlasl

wulaal dola)l dilolig cugall b Sa3dall polll ikog cugall deoly Ju ggledll axgl §uigig Grami 4
aolaiuall duaiill blaob alail Ol dsyiiall dkhuduliig Aolyl ade JUA 3o &uaiiig bubAill el

asniil Slaol 6 d2oll lolgu| Blelul Aol owl Azl 2890 e aygyial| dado guwli 5
JU92 JAuiy lglianig dolaluall

LSCRL S
I u(manm)wwwudwmwwmmmwwmmwnx,.wwaw.}..'uopu

Page 81 of 146




L

oo rvoain

Irfrrm3yo BT
=

et o r=fd rosy’ o mii® gol? im3 omiif ;oo |renoe oU’

jrm3 M o Qo Isbim rere” o goyTo renge oU! M 16

oo byr<16 jroorfco

o fmme?
[<ifo rrmayo bjrome

jcifo regig o610 ot

Page 82 of 146




7o )<t jroarip i
¥ | %0 BT Im Girfrcf irotsT Arm6N o 1B imore friiro 6o o’ IroT<To

a6 ircomro Imba670 M 5ol ¥ jron© Binfo Gyrsoies o T birsio

remaer 637 @) ol 1<t m oo
| < 6l ot Birehiim Birovm (R irerio Arm6 o oo jmafo IBfro |moD
o Bre1d6<h Irenov Imgie’ M o ey A JroTETER Arenoo Irer<tee’ of)

b3t o It ot

| TR Biore IR o jran rreorig 6ot 6oers 100 jroTreTo ArSHAm
Ir<fe’ Iros™ Amms o 6ffo |r5Bfhs 6jroys Bircnoe jror<teo 6o oD

a6 ircomr In636r0 :j_)_ o) U190 |repge oV Iinmain 16 et o

& I /) Qowp 156 Giroen3 rema Ao of? (< i Bat) [N

IS oz

| icIfo iImsTTaI I 6y omrd?

6jrmrmfio

icife =6 e Iy

IsMo oz

SO IS0t *
icifo T oI IR0 6y oTrd
icifo irfmmao 6oy

Icifo regTg rof)e8 | osio

Page 83 of 146




631 @) o rEB romTio

irovTe|o Brfifp oo jroyfo ATSEN oR 8o o 1o Ginfbo 6ymmorp | €110 IMET
iR 16 ad [ i’ 6iroByfio 6irsTBB<ho U oy o et 6y o
. . SO Irhosto

Imm3 of d 6 /D Qowp 56 Bjrof|f>i) jroeyi? orra iracio of? o1

A IO I oty
bizrcie 6770 ol By |rowTio |
ArQoze 663 ot It Mo Gjreedio AMmEN o 1B Imoe meTe | jfe Imetio
gt 60 rrototo > yremrejon oV rBTs oo o e |[ET)TP |MOTTOoD

fcifo regig 110602 I oo

icifo irtio
rs6im bz |rcie U @) jrobmd g b

ISR 6] o e foonel Qifso retys) o oo reiritte oo | fofo megig ey

icf1® obmf gr qotp Ty of? yratio M rocd’ cisl Irowp (16 o2 e
cife regioy jrobe? Irosto

imoavo 6)r<1d jroorico

Page 84 of 146




IsMR ozt

icife 6 jrsf)

et |ropo | o r oD Irs6Mm bomrzo <1 oU oty jrobmd s e |

" | . . _ icIfo IrsTo) oD
€€ obmf ohe! Gotp moyie M o’ i@ i o5 A 6jz1co rebifoy e
icife oo ey

Icife reorigy 1rob)oR I esto

IsMo ozt

i€ife irETrO 100 6y oTTe’
icife md6 jrefi

icife IrsTor IR0

| Ieife oo ro6i0R ot |

Page 85 of 146




Irm3 <o Yo roEp |56 ret ol imoAn s To ol jrefd inihosy®

o jroreTo frifye 6ir<thm jrowrip i
i@ Torm 636 D jrere o jmmAe ArmGN 02 BTy Imoe o 6ifne

Iffno jfrma)
IrsThD 10Tt
[cifo imTTOID |00 By o7
icifo mB60 |
[cIfo ST o0

, cife reoriey 106108 I osTo
Y010 mH6 jror
IsThE Iroto
icifo T e Imoe Gyfre’
icifo irsTo)™ o

icifo regiey 1rob1gB I osTe

Page 86 of 146




€l

2l

MG I Mo’ iiifree JronTe i sp i mrmbi 0@ ooy oo jroead
imm3 ofd® rEb 6mfiym D jr0zp 6 oo oo o rcB6c jroteho

i€Ifo IrYrav™ Irmo byfamrd’

Jorco mB6 rore
smMe oz

Ic1fo ST Im0p

J01¢0 mH61 rorio
ITore Imop

IrsmMo o=

|

i€Ife irsTT eI 1o 6ypioyre’

Page 87 of 146




aT51o P oy 8 et oy T

cifo IO I 6y’

of? |¢ Toj yrere s Bireho riffp 6arep i o) o i

ol
| C J 6 AR« IS ._\ O ( * s
|aT _aCNQ TOCOo |foTo oV ' C10TD |SorT O_ mc|r. oMo :wﬂ.quﬁdﬁU_G 10 _ _ﬂ ifirma) O, A

fcife reoriey oo Irosio

Jo1c9 mB6 o

6if0 Ir581A3 6iro3 Birenge IroTeTce 637 @) of? By jroeTio ST IMOSTR

S |

. ) )
iam® ircoTro m636fe M ixco mreTid oo oU Qo 6 A o lifo IfSTON IR100

fcife reoriey 1rofioR Irosty

fno< ifrma)

vl | [rms ey o Qo rsbim rere o fco imreTd jrofo icifg ifrma10 By

cife regriey 1robig8 Iroste

Page 88 of 146




o irst|m 6= (>0 jromrciop
{4 | 60 el 6)rf6o oo 6810 oD e mbsto 637 @) of? Ir<tn jroeTi

joio ToTro broyain bomfd iR jromre f oy A6 o iBTo 1m0

>01c0 b6 oo

icifo racio

1T (i (T

icife jrm6 R e ey

icife IrsTo) 5100

cifo T im0 6y

S o™

Page 89 of 146




6l

8l

6ormrrio,
ot <= ot bjromrbemo o mote oo 6jomo 6aiclo s |rorobic

1oTf|© |16 Jromevio B broEt ot I feT, U Qo g6 oot

B0 irffi30 61760 oo 680 im0 frifre: 637 @) of? It rowri
frm D f (o jromreion 6ro ireifim 6 i(ffioo jrocyio A6 o (B Imov
s rosTiir 6irsTe M Eh 6jrom i romce oV ir oo (foB ot

IS ato 6ir<td jroorico

[cifo |B6 jroybrip
fcifo im0 iriciffo

ISt |TSicioto jrommrce

il jm® ey e

icifo 1ro1o? Ir oo

Sy

[cife jrm6 D e ey

IS0 IrosTe

oU ' oz Irsbim

rsc i<t yf i |rosTD

Page 90 of 146




0Z

icifo 667 yroybrio
6ormrTion
Icifo jB6(2 jronrro

ofj<zo brsTi ob) i) Qowo irsbim rsd0 ) 166re |9 jrorém o oenel oo

|cifo jrorinm

o rirma
810 a6 brorotod) ffaon IbBre romme o el irqomy
fcifo regig o608 I oo

imbato 66 jroorico

= Irsthm yffiro [rosTio

Page 91 of 146




A

ire rfoe bl oo arce qrmrstd IS 6c3d’ b 6yrirs)f 66
&

ITSYBOEH 6y bjroTsTo Jrosfio mamo of? riGosD borosty of) o o

mms bico imran 6iEbd), bl jrorop mmie rare rom(id b

ofsf sl

6yrrrmin

icifo =6 e Iy

IS IRe)

n ot Ir)Qose R (e

Page 92 of 146




6aainll poill dolaiwall ayniill wlaai (1) Gayo

03 guaa jiu byoga Ijljs ©aAlg 2015 paiuw b low) dolaiuoll dxoidll Wlaol cugall 819> aaicl
Juwwdo jlb] 16 2035 cugall &1y Jugll dsibgll dsaiill dha 6 lgisadi JUA o lauliwl blaoll
Jo dawlg dcgano dolaluwall dgill Whol (hsig algall o dolall Cluwdall wlido Wipbl
Sl dlguwodl - Allall yai - puleill — danll — ggall — yadll) alnidulg duclaim Ul dyoill Llad
;WIS nog (aclaim Ul dlasll - alwl — aslall — (aall byl - olwall —
Jaall ale clad)l (1) bagll ®
Jtao 5 o allaubl grayy jaall ke eladllg jaall (3o 3l
€921 e plill eladll :(2) Bagll ©
Aolaiuall dchl jpjeig diioll dyasilig gulall oLl uogig cgall slc clad)
oloylig 6agll @xnll :(3) Wagll ®
Jlocll graa 16 &rolblg & e blail guaall gla gloo
i aulelll :(4) Wagll ©
2403l 8Ll a0 pleill oyb jujeig graall Jolivlg vaiall 3l puleill lod
Jauinll (a 6lglurall :(5) Wagll @
Olidllg elwil 5 jranig izl Slgluall §uanT
annll aslkillg aarhill oluall :(6) Wagll ®
202l ol Byall Sloadg olall jlgi jlad
algheo jlewlg dayhi alb :(7) Wwagl ®
aolaiwallg d5gigall diyanll asliall Oloah ke 8)guito AAlAD granll Jgan jlas
slaidyl gaig il Josll :(8) Wagll @
Sl Jas)l puogig axiialig dlolall dllasllg ,olaiualig graall Jolddlg sphall polaisul gaill jyjei

0 30 &380
(T H £ wmpact Ranhing) ol alesnll Al Bias] Senll ahad agtalh A ja il Buied po Cughl dncky ulo) jall ldal Jolaly A9l July 40 30

Page 93 of 146




Ayl agiylg Jlaiig aclinll :(9) Wagll

JaLUI gig laiuallg graall Jolidl guaill janig dganll e §)16 axiai i &old)
dlglurall pac axgl o 231 :(10) Wagll

gl Lagog glall JAl> siglusall plaeil o I

aolaLuwo dulao Gleaixog jao :(1) Wwagll

aolaluog sganil e §)5169 diolg ol dloli &y piul Olibgluallg Jaall J=
JUgduiall JlLYIg Iilgiwl :(12) Wbagl

@olaiwo Alijg Wilgiwl blail 5gag Jlas

Juliall Jaell :(13) wagll

aslll dl;o‘pbuljgbmy_'pjgamnymp._‘hudu: o ojllg Aliall pejaxslaal dlle lelpl ATl
.6521all

elall caad 6lal :(14) Wagll
Aol akusoll auniill Gudall plakuo gl e lgoladiwlg dyadl 3jigallg jadig Ulhusall Bas
I 6 6L :(15) Wagll

Al ile Sblall Bylalg (plaiwo gal (e Lgoladiuwl jujeig lgasoyig Ayl aaglghulll kil diloa
Juglgul £gilll 12806 «26gg «0jluo usaeg gubljlll Joo1J W69q Janill dxolaog olailuo

&ugdll Oluuwdallg dllaslig p tlull :(16) Wwagll

Joogll aulao] udgig Aolakuall uaill §udnd Jal (10 pioall dlolig dyalw Clealyo &old| giil
Olgluall gron (ke ol dlolig dleluol) A2og Alled Oluwdo cliyg gronll dllaell gl

Wham il §uan asluiul ade :(17) wagll

aolaluall apaiil Jal o drallell asIpill el

% ot dado
o nzmummwmwwawwv«mlwwmmww mmmuww;wwﬁuepu

Page 94 of 146




Appendix 7: 2022-2016 8 &)l JM L) danylil LIy cogSIl dnnland §ygiiall lulidYlg dalall 3hoYlg Gledl @llgd 4943

Ca\_\.h'\ &LH | CJL;J\A! el juse Gl s G gll] daaln 'V
‘ Research Sector . Office of Vice President for Research | Kuwait University

L AN
CCN* 02 a4
sl paaline ABAS o1 1
5 i) Jagdaiall Taalall jane U deliee Juaely 23

Snlall A2 ‘_,.Lc.
é-. D 2 'M “)_ahdlubqk,-):&u[”
ooy W Aol ppe O Jlacly 030 .

Sl daalpt e il el Al

GouS daaa iy 0 i0m
a1 gy e

\A Lo o
eC’! Ny gy A ad

N A ity G g Analpd 3 ) gl SRV g Apalal) (5 0819 A1 allgh 3 5 ga gl
2022 .21 2016 o 50 P

3o line aa  Codd S Byagaie i LU y 2022/08/07 o % Ly 30 oSl ) 5 VY
A el ) By M agd p gy Slaadl el pd p ae S ey Jolad Ladadl i
JAA U gl gy il (3 il /el A pikall) Apadad) SN aan sy Y1 Jgial) (e
iy Bl e Ba e gdll y S Ll SIS Gia 2022 s et g A 206 L 5 sl

LAY gl
[ Esaa iy | Ll Ly S [ sl
181 141 40 2016
156 125 30 ( 2017
154 134 20 ‘ 2018
127 105 2 I 2019
154 139 15 2020
110 | 89 | 1 ] 2021
33 30 3 | 2022

By 3 SAa ) Ud iy 530 iyl 8 pad) g il el gl pen o 535 o 2308
2 .
3000 It 1 Aakeal g 4yl e 40 385 ey 0 T o L
o g 5 Agalll iy gy | glia g

Page 95 of 146




Yoxicology and Applied Phamucology 311 (20166173

Contents ksts availab® at ScienceDirect

Toxicology and Applied Pharmacology

L) journal homepage: www . elsevier.com/locate/ytaap

Effects of Trans-Resveratrol on hyperglycemia-induced abnormal
spermatogenesis, DNA damage and alterations in poly (ADP-ribose)
polymerase signaling in rat testis

Ala’ Abdelali *, Maie Al-Bader °, Narayana Kilarkaje **

* Departmrent of Anatomy, Focukty of Medicine, Xaeslr Uniyraricy
® Orparrmeny of Physiology, faculy of MW e, Kuvvess twr eodny

ARTICLE INFO

Article history.

Recetved 21 July 2016

Rewvised 10 September 2016
Accepted 24 Septenber 2016
Avatable online 27 September 2005

ABSTRACT

Diabetes induces oxidative stress, DNA damage and aiters several intracellular signaling pathways in organ sys-
tems. This study investigated modulatory effects of Trans-Resveratrol on type 1 diabetes mellitus (TIDM )-in-
duced abnormal spermatogenesis, DNA damage and alterations In poly (ADP-ribose) polymerase (PARP)
signaling in rat testis. Trans-Resveratrol administration {Smg/kg/day, ip) to Streptozotocin-induced TIOM
adult male Wistar rats from day 22-42 resulted in recovery of induced oxidative stress, abnormal spermatogen.

Keywords: —— = esis and inhibited DNA synthesis and led to mitigation of 8-hydroxy-2'-deoxyguanosine formation in the testis
Colt survival and spermatozoa, and DNA double-strand breaks in the testis. Trans-Resveratrol aggravated TIDM-induced
DNA damage up-regulation of aminoacyl (RNA synthetase compiex-interacting multifunctional protein 2 expression; howev-
Cerm coll tonicicy er, it did not modify the up-regulated total PARP and down-regulated PARP! expressions. but recovered the
Glucetoxiaty decreased ST (Sirtuin 1) levels in TIDM rat testis. Trans-Resveratrol, when given alone, reduced the poly
m'“’ (ADP-ribosyl)ation (pADPY) process in the testis due to an Increase in PAR glycohydrolase activity, but when

given to TIDM rats ic did not affect the pADPr Jevels TIDM with or without Trans-Resveratrol did net induce nu-
diear translocation of apoptosis-inducing factor and the formation of SO kb DNA breaks, suggesting to the lack of
caspase-3-independent cell death called parthanatas. TIDM with or without Trons-Resveratrol did not increase
necrotic cell death in the restis. Primary spermatocytes, Serteli cells, Leydig cells and intra-testicular vessels
showed the expression of PARP pathway related proteins, In conclusion, Trans-Resveratrol mitigates TIDM-in-
duced sperm abnormality and DNA damuage, but does not significantly modulate PARP signaling pathway, except
the SIT1 expression, in the rat testis

Type 1 dlabetes mellitus

© 2016 Elsevier [nc. Al rights reserved

1. Introduction etal, 2014; Kilarkaje and Al-Bader, 2015). DNA fragmentation in spet-
matozoa of diabetic men correlates with an increase in the formation
of advanced glycation end products and their receptors (Mallidis et al,

2007; Karimi et al, 2012). Thus, diabetes-induced disruptions in intra-

Diabetes-induced oxidative stress in men and in animals causes tes-
ticular dysfunction, disrupts hypothalamic-pituitacy-gonadal axis, and

induces erectile dysfunction and retrograde ejaculation (Jangir and
Rin, 2014; Kilarkaje et al., 2014; Rocha et a1, 2014; Vendramini et al.,
2014). In addition, diabetes induces structural changes In testis such
s apoptosis and degeneration of germ cells, epithelial sloughing, semi-
niferous tubular shrinkage and tubular atrophy. The oxidative stress in-
duces DNA single- and double-strand breaks in the testis and in
spermatozoa (Mallidis et al, 2007; Agbaje et al, 2008). Type | diabetes
mellitus (T1DM) inhibits the expression of poly (ADP-ribose) polymer-
ase 1 (PARPY) protein in rat testes in a seminiferous epithelial stage-de-
pendent manner along with increases in oxidation of deoxyguanosine
base, p53-p21°" WM signaling and apoptosis of germ cells (Kilarkaje

. C;r;ommg author at: Department of Asatomy, Faculty of Medicine, Kuwadt
University, PO Bax 24923, Safet 13130, Kawalt
E-mad oddvess: knarayaa®bscedulw (N Xilarkaje)

hetp:/idxdoioee 10,1016/ 1a0p. 201 6.09.023
D041-008X/0 2016 Exwvier Inc. Al rghts reserved.

cellular signaling pathways in testicular germ cells and in somatic cells
may play key roles in the genesis of reproductive impairments in both
animals and humans. As several molecular mechanisms underlying dia-
betes-induced testicular dysfunction are becoming clearer than ever be-
fore, more and more studies are undertaken to counteract the
dysfunction using therapeutic drugs or antioxidants.

Resveratrol- an antioxidant and a non-flavonoid polyphenolic com-
pound (3, 5, 4-trihydroxystilbene)- is found mainly in red grape skin
(Amn et al, 2012; Lee et al, 2014), but also in peanuts, berries, and le-
gumes and can be extracted from several other natural sources
(Kundu et al., 2006; Goswami and Das, 2009), Upon administration,
Resveratrol is absorbed well and reaches to its peak plasma concentra-
tion approximately at 1.5 h post-dose, and gets metabolized in the
liver to Resveratrol-glucuronides and Resveratrol-monosulfates.
whose plasma concentrations are much more than that of the parent
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ABSTRACT

Dubr%i:mn;s ;ud.auw: stress, DNA d.lrm_gn ;:\d alters several intraceliular signaling pachways (n organ sys-
tems. This study investigated modulatory effects of Trans-Resveratrol on type | diabetes melitus (T1DM)in-
duced abnormal spermatogenests, DNA damage and alterations in poly (ADP-ribose) polymerase (PARP)
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:‘v:;:: :m"s:‘m 2018 signaling in rat testis. Trans-Resveratrol administration (Smg/kg/day, ip) to Streptozotacin-induced TIDM

adult male Wistar rats from day 22-42 resulted in recovery of induced oxidative stress, abnormal spermatogen-
Keywerds: = esis and inhibited DNA synthesis, and led to mitigation of 8-hydroxy-2' - deoxyguanosine formation in the testis
Coll survival and spermatozoa, and DNA double-strand breaks in the testis, Trans-Resveratrol aggravated TIDM-induced
DNA damage up-regulation of aminnacyl tRNA synthetase complex-interacting multifunctional protein 2 expression; howev-
Cerm cell tonicity er. it did not modify the up-regulated total PARP and down-regulated PARP! expressions, but recovered the
Clucotoxicity Gecreased SieT1 (Sirtuin 1) Jevels in TIDM rat testis, Trans-Resveratrol, when given alone, reduced the poly
m:'“‘ (ADP-ribosyl)ation (pADPr) process in the testis due to an increase in PAR glycohydrolase activity, but when

el

gven to TIDM rats it dad not affect the pADPY levels. TIDM with or without Trans-Resveratrol did not induce nu-
clear translocation of apoptosis-inducing factor and the formation of 50 kb DNA breaks, suggesting to the Lack of
caspase-3-independent cell death calied parthanatos. T1DM with or without Trens-Resveratrol did not increase
necrotic cell death in the testis. Primary spermatocytes, Sertoli cells, Leydig cells and intra-testicular vessels
showed rhe expression of PARP pathway related proteins. In conclusion, Trans-Resveratrol mitigates T1DM-in-
duced spermn abnormality and DNA damage, but does not significantly modulate PARP signaling pathway, except
the SirlT expresston, in the rat testis,

Type | disbetes mallitus

© 2016 Elsevier Inc. Al nights reserved.

1. Introduction ecal, 2014; Kilarkaje and Al-Bader, 2015). DNA fragmentation in sper-

matozoa of diabetic men correlates with an increase in the formation

Diabetes-induced oxidative stress in men and In animals causes tes-
ticular dysfunction, disrupts hypothalamic-pituitary-gonadal axis, and
induces erectile dysfunction and retrograde ejaculation ( Jangir and
Jain, 2014; Kilarkaje et al. 2014; Rocha et al, 2014; Vendramini et al.,
2014). In addition, diabetes induces structural changes in testis such
as apoptosis and degeneration of germ cells, epithelial sloughing semi-
niferous tubular shrinkage and tubular atrophy. The oxidative stress in-
duces DNA single- and double-strand breaks in the testis and in
spermatozoa (Mallidis et al, 2007; Agbaje et al, 2008). Type 1 diabetes
mellitus (T1DM) inhibits the expression of poly (ADP-ribose) polymer-
ase | (PARP1) protein in rat testes in a seminiferous epithelial stage-de-
pendent manner along with increases in oxidation of deoxyguancsine
base, p53-p21V WA signaling and apoptosis of germ cells (Kilarkaje

* Corresponding author at: Department of Anatomy, Faculty of Medicine, Kuwait
University, PO Box 24921, Safat 13110, Kuwait,
E-mol address knacayanadhseeduiw (N Kilarkaje)

Mtp:ex ol ong/ 1010164 taap 201609007
004100830 2016 Exsevier Inc. All rghts reserved.

of advanced glycation end products and their receptors (Mallidis et al.,
2007; Karimi et al., 2012). Thus, diabetes-induced disruptions in intra-
cellular signaling pathways in testicular germ cells and in somatic cells
may play key roles in the genesis of reproductive impairments in both
animals and humans, As several molecular mechanisms underlying dia-
betes-induced testicular dysfunction are becoming clearer than ever be-
fore, more and more studies arc undertaken to counteract the
dysfunction using therapeutic drugs or antioxidants.

Resveratrol- an antioxidant and a non-flavonoid polyphenolic com-
pound (3, 5, 4"-trihydroxystilbene)- is found mainly in red grape skin
{Amri et al. 2012; Lee et al,, 2014), but also in peanuts, berries, and le-
gumes and can be extracted from several other natural sources
(Kundu et al., 2006; Goswami and Das, 2009). Upon administration,
Resveratrol is absorbed well and reaches to its peak plasma concentra-
tion approximately at 1.5 h post-dose, and gets metabolized in the
liver to Resveratrol-glucuronides and Resveratrol-monosulfates,
whose plasma concentrations are much more than that of the parent
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1 | INTRODUCTION

Studies in the fieid of environmental microbiology are confronted with
technical problems related to the analysis of microbial comenunities.
At the end of the 19th century, the diution-plating method was devel-
oped as the ploneer technique for analysis of microblal communities

Abstract

Prokaryotic communities in pristine and oil-contaminated desert soil, seawater, and
hypersaline coastal soll were analyzed using culture-depend and culture-
independent approaches. The former technique was the dilution-plating method. For
the latter, total genomic DNA was extracted and the 165 rRNA genes were amplified
using 3 universal bacterial primer pair and primer pairs specific for Actinobacteria,
Guwnauucobaﬂeﬁ;:tdkdma‘ﬂwmpﬁcaumvwmm.
gradient gel electrophoresis (DGGE) and sequenced, and the sequences were com-
pared to those in GenBank. The plating method offered the advantages of capturing
the targeted hydrocarbonoclastic microorganisms, counting them and providing cul-
tures for further study. However, this technique could not capture more than a total
of 15 different prokaryotic taxa. Those taxa belonged predominantly to the genera
Alcanivorax, Pseudoxanthomonas, Bosea, Halomonas, and Marinobacter. The individual
isolates in culture consumed between 19 and 50% of the available crude ofl in 10 days.
Although the culture-independent approach revealed much more microbial diversity,
It was not problem-free. The subdivision primers exhibited satisfactory specificity, but
M'Mtomolﬂwmd%m.mmmtuﬂpdmumﬂm
Actinobacteria altogether, although the primer pair specific for Actinobacteria cap-
tured many of them, for example, the genera Geodermatophilus, Streptomyces,
Mycobacterium, Pontimonas, Rhodococcus, Blastococcus, Kocuria, and many others.
B«ammos!rumhuswoﬁdﬁdeueunmswlmfwmmkmmmm
be considered critically to avoid misleading interpretations.

KEYWORDS
Archaea, bactera, DGGE, environmental samples, molecular anatysis

(Koch, 1881). Although since then, many studies have been based
on this technique, modern approaches have revealed that microblal
diversity is missed by this culture-dependent approach (Hugenholtz,
Goebel, & Pace, 1998). Modem methods are related to metagenom-
ks, that is, the culture-independent study of genetic material recov-
ered directly from environmental samples (Chen & Pachter, 2005).

TS Is 37 open access article under the terms of the Creative Commons Attribaution Licerse. which permits use, distrbastion and resroduction In sy mediom.

proviced the origral work is properly cited.
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Pyrolysis of 1-alkylazetidinone derivatives: A versatile route toward
electron-rich alkenes, C-1 allylation and/or homologation of aldehydes
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ARTICLEINFO ABSTRACT

Keywords,
Stavdinger reaction

1-Alkyl-3-phenoxy S lactams have been

hesized by the standard Staudinger ketene-imine 2+ 2] cyclosdds.

ton, The corresp
Felaciams
Pihickactams
Alkenes
4-pentenal
Pyrolysis

ding B-thioks
reagent. Static pyrolysis (STP) as well as FVP of these flactams and fhiolactams ld essentially to
stereoselective synthesis of Z-alkenes. The 3-allyloxy-1-alkyl-f-lactams and S-thioluctams have also been
prepared and gave upon pyrolysis 4-pentenal derivatives. Pyrolysis of 1-aliyl-g-lactams offers better yiekd than
thase reported from the corresponding 1-aryl derfvatives, it also provides an easy access to the high encrgy

bave readily been obtained in good yields by thistion with lawesson's

clectron.rich Z-alkenes and the synthetically Important 4-pentenal.

1. Introduction

Gas-phase pyrolysis is a useful alternative synthetic strategy offering
an important route for the synthesis of important compounds of
potential biological, pharmaceutical and Industrial application. Two
major methodologies are used in gas-phase pyrolysis: static pyrolysis
(STP) and flash vacuum pyrolysis (FVP). Both processes are conducted
at low pressure, while FVP is further characterized by relatively short
(millisccond) substrate residence time [1-8]. The S lactam (2-azetidi-
none) ring is part of the core structure of several antibiotic families, the
principal ones being the penicillins, cephalosporing and carbapenems.
Therefore, intense effort has been devoted to the synthesis of this four
membered ring system.

Among the many types of documented synthetic methods for p-
lactams, the Staudinger reaction [9], consisting of a formal (2+2)
cycloaddition of ketene to imine, has provided a rapid and straightfor.
ward access to the S-lactam skeleton. Only fow papers swudied flash
vacuum thermaolysis (FVP) of §-lactams products [10-14], Recently we
reported the pyrolytic behavior of 1-aryl-f-lactams and f-thiolactams
and its potentiality for the synthesis of che high energy electron-rich Z-
alkenes and 4.pentenal derivatives 115,16, The latter have important
applications in synthetic chemistry and were prepared recently by multi
step reaction [17,18). Moreover, the reported synthestzed aryl viny!
cthers found applications in the synthesis of biologically active
molecules and ] product analogucs {19-22), and because of its
Importance various methods for their synthesis have been reported
[23-25]. Also, the reported pyrolytic transformations convert alde-

.-Wm

hydes to aryloxyalkenes (a protected homologation) and 4-p | (a
C1 allylation and homologation). The thermal fragmentation of f-
lactams cocurs by two different pathways, (A) gives alkene and
isocyanate and pathway (B) gives the starting ketene and imine
(Scheme 1) [15).

The present work describes the synthesis of various 1-alkyl-$-
lactams and 1-alkyl-p-thiolactams, explores their gas-phase pyrolytic
behaviour and its potentiality in producing uscful functionalized
organic reagents for further chemical claboration, it also present a
good comparison between these alkyl and aryl derivatives reported
recently [15,16).

2. Results and discussion

The substrates S-lactams 2a-h,i and their corresponding 2-thioxo
derivatives 3a-h,i were synthesized as outlined in Scheme 2. Com.
pounds 2a-¢,h and 3h were reported previously, while 2,g,i and 3a-g.i
are all new.

Reaction of imines 1a-h and 1i with excess phenoxyacetyl chloride
and allyloxyacetyl choride (2.5 equiv.) in dry CHCl; in the presence of
triethylamine gave the corresponding fi-lactams 2a-h and 2i respec-
tively. Cis configuration of all products 2a-h,i was assigned based on
the coupling constants between the protons at C3 and C4, with
observed Jovalues = 4.4-4.8Hz In casc of 2d a mixture of the cis
(73%) and trans f-lactams (27%) was obtained. The pure cisf lactam
2d was obtained by crystall and its X-ray single crystal structure
is shown in Fig. 1. On the other hand the trans-isomer 2d was identified

Emod addressex: yehlaiboahin 2002 fryabon com (YA, Ibeahim), na.anbog kwés gmail.com (NA. AlAwadi).
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Trans-resveratrol mitigates type 1 diabetes-induced oxidative DNA damage  ®

and accumulation of advanced glycation end products in glomeruli and -—

tubules of rat kidneys
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ARTICLE INFO ABSTRACT

Kuy\-ﬁ - H; sly Indo the jon of advanced gh end prod, M&)mdlhwmwml(u(illl

AGERAGY ax's which alter several intraceDular nnulng mch-ntnu leading to the onset and progression of disbetic ne

Assioxidanty phropathy. The present study ft d on, {) modulatory effects of trans. 1 (3,5,4%¢rihydroxy-cons

Disbutic nephropacky wilbene) on structural changes, AGE (N“.curboxymethylysine), RAGE, oxidative stress and DNA damage, and

::;'fu ml l. apoptosia, and 1) localization of fibrotic changes, AGE, RAGE, 8-0x0-¢G and 4-hydroxynonenal (4-HNE) in
diabetic rat ludnqs. Resmurol &) mm po, administered during last 45 days of 90.day-long hyperglycemic
period) P d type 1 diabetic male Wistar rats reduced renal hypertrophy and
structural chang (mbulu phy, or shrinkage, diffuse glomerulonephritis, and fibrasis),
AGE accumulation, oxidative stress and DNA dM (8-0x0-4G), 4-MNE, eqme-). nd cleaved-caspase-3, but
not the RAGE exp The AGE lated in xhe ond p <en-
voluted tubules and less i ly in distal d tduln of diabetic mhammmw
Increased In the convoluted tubules and collecting ducts of diabetic rat kidneys, but not in the mesangivm
Diabetes increased the expression of 8-0x0-dG In nuclel and ryloplnm of renal cells, and 4.HNE in glomerull,
convoluted tubules, the Joops of Henle and col dum ..,...,., lnduced AGE-RAGE axis aod oxi-
dative stress in turn Induced apop in diab all clabetic effects except the
RAGE expression. In conclusion, Resveratrol Mmmwnly alleviates dhbcl-mducod ;Iy«lm. oxidative da-
mage, and apoptosis to Inhibit the progression of diabeth h Y. PP may be
useful to hindec the onset and progy ol““‘hdney‘

1. Introduction nodular glomerulosclerosis, glomerular arteriosclerosis and hyalinosis,

and interstitial fibrosis take place (Najafian and Mauer, 2012; Caramori

Untreated diabetic kidney discase invariably leads to end-stage et al,, 2013). These structural changes in kidneys lead to abnormalities

renal disease, which forms a basis for large-scale morbidity and mor- such as altered hemodynamics (initial phase of hyperfiltration and

tality g diabetic pati cldwide (Reidy et al., 2014). The hyperperfusion), glomerular leakage of molecules, and defective tub-

earliest sign of dlabetic kidney disease- microalbuminuria- appears at ular reabsorption resulting in renal failure (Mallipatiu and He, 2016;
least a decade after the onset of type 1 diabetes medlitus, which If un- Ostergaand et al, 2017),

treated progresses Into endstage renal discase characterized by mac- Disbetes-induced oxidative stress causes lipid peroxidation, glyca-
roalbuminuris, hypertension and reduced glomerular fltration rate tion of mxmmokwlcs. DNA damage and disruptions in many in-
(Rooco and Berns, 2009; Reidy et al,, 2014), Pathogenesis of diabeti tracellul ing pathways. Therelon the oxidanve stress is central
kidney d is ¢ h fzed by thickening of the glomerular fltra- 1o the g -‘o!patf..,, logi p g diabetic kidaey
tion b d igial matrix deposition, glomerular dhcuc (Stanton, 2011; Arora and Smxh 2004; (-mnll et al, 2016

mesangial hrpuuvphymdexpmtton hyperwophy and proliferation of Miranda-Diaz et al, 2016, Mahmoodnia et al, 2017; Nwlmmku
mesangial cells, and enhanced interstitial fibrosis (Reidy et al., 2014). 2017). The disrupted intracellular signaling pathways Include various
Subsequently, severe structural changes such as degeneration of renal mitogen-activated protein kinases (MAPKS; c-Jun N-terminal kinases,
tubular epithelium, gl ular endothelial ab lities, diffuse and extracellular signal-regulated kinases and p38-MAPKs), nuclear factor

*C ing suther at: Dep: of A y, Faculty of Medi PO Box 24923, 13110, Kewas,
Wﬂm kneraysnai e ot lw (N Mm
hotpa./dolon/ 100016, tep. 2017.11 .02%
K d 24 Ser 2017; R In revised form 17 November 2017; Accepied 20 her 2017
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Kepwords umulyzmh lnduca the lonnmun of adnm«l #yc:mn end products (A(.m and mm mqmu (MGD)
AGE-RAGE avis which aker several Intracellular signaling mechantems leading 1o the onset and progrewion of disbetic ne
Antivudants

pheopothy. The present study focused on, ) modulatory effects of rancresveratrol (3,5,4%trhydroxy-sans
silbeac) on structural changes, AGE (N“.carboxymethyl-lysine), KAGE, oxidative stross and DNA damage, sod
apoptosis, and il) localization of fbrotic changes, AGE, RAGE, 8 dG and 4-hydroxy I (4-HNE) in
diabetic rat kidneys. Resveratrol (S5 mg/k’: po. odmialsterod dwhg lost 45 days o(90-dny long hyperglycemic
period) admi ation to strep di ype 1 diabetic male Wistar rats reduced renal hypertrophy and
structursl chang bular atrophy, fal ex or shrinkage, diffuse glomerwlonephritls, and fibrosis),
AGE sccumudation, oxidative stress and l)NA dlmnxe (B-0x0-¢G), - HNE, caspase-3, and cleaved-cuspase-3, but
00t the RAGE exp The AGE v lated in the Ty vasculsr endothelium, and proximal con
voluted mhdn and less i ly in distal luted tubules of diabetic rat kidneys The RAGE expression
Increased in the convoluted tubules and collecting ducts of diabetlc rat kidneys, but not In the mesangium
Inabetes Increased the expression of 8-0x0-¢G In nuclel and cytoplasm of renal cells, and 4 HNE In glomerull,
convoluted tubules, the loops of Henle and collecting ducts. Hyperglycomia-induced AGE-RAGE s and oxi-
dacive stress in tarn induced apoprosis in dubcnr hdney\ Resveratrol mitigated all diabetic offects except the
RAGE expression. In conclusion, R i il dlabetes-induced glycation, oxidative da-
mage, and spoptois o inhibit the pmuuuon o( dnlb-en: nephropathy. Resveratrol supplementation may be
useful to hinder the onset and progression of diabetic kidney disoses.

Disdwet i sephiopad y
Mesanglal Mtwosis
fenal Mstoputindogy

1. Introduction nodular glomenalosclerosts, glomerular arteriosclerosis and hyalinosis,

and interstitial fibrosis Lake place (Najafian und Mauer, 2012; Caramord

Untreated diabetic kidney discase (nvariably leads to end-stage
renal disease, which forms & basts for large.scale morbidity and mor-.
tality among diabetic patients worldwide (Reidy ot al., 2014), The
carliest sign of diabetic kidney d microalb a- app al
least a decade after the onset of type 1 diabetes mellitus, which if un-
treated progresses into end-stage renal disease characterized by mac-
roalbuminuria, hypertension and reduced glomerular filiration rate
(Recco and Bores, 2009; Reidy cf al., 2014). Pathogencsis of diabetic
kidney discase is characterized by thickening of the glomerular filtra-
tion membrane, increased mesangial matrix deposi glomerular
mesangial hypertrophy and expansion, hypertrophy and proliferation of
mesangial cells, and enhanced interstitial fibrosis (Reidy ot al., 2014).
Subsequently, scvere structura) changes such as degeneration of renal
tubular epithelium, glomerular endothelial sbnormalitics, diffuse and

-G S wethor ot De; of A 7. Yocahy of
Bl address Loursyuna (e cdo bw (N, Kilaraje).

Drtpcs Al veg10,1010/) 080 201 7.4 ) 025
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et al, 2013). These structural changes in kidneys lead (o abnormalities
such as altered homodynamics (initial phase of hyperfiltration and
hyperperfusion), glomerular leakage of molecules, and defective tub.
ular reabsorption resulting in renal failure (Mallipatts and e, 2016,
Ostergaard et al., 2017),

Diabetes-induced oxidative stress causes lipid peroxidation, glyca-
tion of macromolecules, DNA damage and disruptions In many in
tracellular signaling pathways, Therefore, the oxidative stress is central
10 the genesis of pathophysiological changes preceding diabetic kidney
disease (Stanton, 2011; Arora and Singh, 2014; Gnudi ¢t al,, 2016;
Miranda-Diaz et al, 2016; Mahmoodaia et al., 2017; Piwkowska,
?0 7). The «lump(«i intracellular signaling pathways Include various

cti d protein ki (MAPKs; ¢-Jun N-terminal kinases,
cxuacellular signal-regulated kinases and p38-MAPKs), nucicar factor-
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Type 1 diabetes upregulates metastasis-associated protein 1- phosphorylated )
histone 2AX signaling in the testis =
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ARTICLEINFO ABSTRACT

Under the sustalned hyperglycemic state, oxidative stress induces (rreparable DNA double-strand breaks re-
sulting in germ cell death and testicular strophy. Although moleculsr mechanisms underlying DNA damage
repair in testicular cells sre gradually getting unraveled, the effects on DNA double-strand breaks sensing are oot
precisely known, In this study, using strep in-induced type 1 diabetic rats, we report that hyperglycemic
state for one month or three months does not Increase the levels of ataxia telangi i d (ATM) protei

an up kinase responsible for the phosphorylation of histone 2AX (Y.H2AX)- after the formation of DNA
double-strand breaks. The ATM exp s inif pithelial stage-depencent In spermatogonia and
primary spermatocytes, and the pattern of stage-dependent expression varies in diabetic rats, especially after
three-month-long diabetes. However, the levels of metastasis-associated protein-1 (MTAL), an essential protein
for ATM function, increase although not in 8 timedepend The of DNA doublestrand breaks
increases in a time- and stage-depend: as Ind) d Y-H2AX levels, especially in sper-
muo;oahmdpdmarysprmmwlnhuwwuammmhuhuqumwn‘umndo
not increase in diabetic rats, protein is expressed more or less in same testicular cells In which Y-H2AX is
expressed Indicating that ATM might play & vital role in the phasphorylation of the histone. We conclude that

Keywords.

Apoptosis

DNA camage repals

DA couble-sirwnd breaks
Histooes

NuRD comglex

4 1

diabetes upregulates MTA)-V-H2AX signaling in diabetic rat testis as a resp

DNA double-strand breaks.

1. Introduction

The sustained hyperglycemia causes massive physiclogical changes
in both humans and animals mainly due to oxidative stress-mediated
intracellular disturbances, Including macromolecular modifications
(Domingueti ¢t al., 2016; Donath and Shoelson, 2011; Evans ot al.,
2002; Nishikawa et al, 2000). Among others, one of the significant
macromolecular modifications is the diabetes-induced DNA damage
and apoptosis of testicular germ cells (Abdelsli et al, 2016; Faid et al.,
2015, Kilarkaje et al, 2014; Rani et al., 2016). Diabetes increases DNA
base oxidation and doublestrand breaks in testicular germ cells in-
cluding mature spermatozoa (Abdelali ot al, 2016, Faid et al,, 2015).
The induced DNA damage, if not repaired, causes cell death, but if the
germ cells survive DNA damage and transform into mature sperma-
tozoa and fertilize the ova, then the resulting offspring may be ge-
netically abnormal (Agbaje et al.. 2008; Kilarkaje et al, 2014; Rama
Raju et al, 2012).

During early stages of type 1 diabetes, because of increased oxida-
tive stress, 8-0x0-7, 8-dihydro-2"-deoxyguanosine (8-0x0-dG) formation

. Com;muding suthor.
E-mall oddress: knnrayanaithec.edu kw (N, Kilarkaje).

https: //dol.arg 10,1016 /4. ciphas 2019.01.019

to time-dependent | ™

occurs in mitochondrial DNA in testicular cells. At later stages, the base

dation occurs predominantly in germ cell nuclel in a seminiferous
epithelial stage-dependent manner (Kilarkaje ot al.. 2014). Diabetes
also causes stage-dependent inhibition of poly (ADP ribose) poly-
merase-1 (PARP-1) and a stage-independent increase of apoptotic germ
cells, which positively correlate with an lncreased oxidative stress
status in the testis (Abdelall et al., 2016; Kilarkaje et al., 2014), The
oxidative DNA damage also upregulates the phosphorylated ps3 (p-
p53; serine 315) - p21 ™™ gienaling during early phases of hy-
perglycemia, but after three moaths of type 1 diabetes, p-p53 decreases
whereas the cytoplasmic p21 VWl oyoression remains elevated in-
dicating a pro-cell survival function of the latter protein (Kilarkaje and
Al-Bader, 2015). Diabetes also Increases the expression of c-Jun N-
terminal kinases and thelr downstream targets involved in apoptosis
induction (Faid et al,, 2015).

An immediate Intracellular change that occurs owing to DNA
double-strand breaks is the phosphorylation of serine-139 in histone 2A
varient X (y-H2AX) (Kuo and Yang, 2008). The phosphorylation is
mainly catalyzed by ataxia telanglectasia mutated (ATM) protein, but

Recelved 12 October 2018; Received In revised form 12 December 2018, Accepted 15 January 2019
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Abstract

This study recruited 30 members of ISIS and Dacsh groups held in Kuwait’s Central
Prisvon 10 undenstand the contribution of demographic data, ngidity. and behuviorul
change in predicting armad political viokence, The results showed significam negative
comelations between amad political violence and income, education, and behavior!
change, and o positive correlation between anned political violence and rigidity. No
sugificant corrckation was found with regand 1o age., number of chikdren. family size, or
birth order. The overall multiple comrelation coefficient revealed that 77% of the
vanawe in ammad political violence could be explaned significantly by rigidaty alone,
Additionally, those who showed positive change in their behavior had scored signifi-
cantly less armed political violence compared with those who showed no change. The
theorctical and pracncal implications of these findings were discussed.

Keywords Violence - Demogrsphic data - Income - Education - Family size - Binth onder -
Rigidity - Behavior change - ISIS - Al-Qaeda

A recent report by the National Consoriam for the Study of Terrorism and Responses
1o Taronsm revenlod that terronst attacks and deaths duc o terronist attacks incressed
sharply in 2015, The report showed that 69% of all deaths due W terronist attacks wok
place in five Mushmn counmies. Irag. Alghanistan, Nigeria. Syria. and Yemen, Addi-
tionably. Al-Queda and sts afliliates alone conunitied a significantly higher number and
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Abstract

This paper is consecrated to the feedback stabilization of the rotating disk-beam sysiem. The beam is
assumed (0 be non-uniform and clamped at ils lefi-end to the center of the disk where a torque control
takes place, whike a memory boundary control is scting at the right-end of the beam. First, the usual
torque control is proposed, whereas the boundary conwrol is designed by taking into account a special
type of & memory phenomenon, as well as the dynamic features of the input. Sufficient conditions on the
angular velocity of the disk and the memory term are derived to guarantee the existence and uniqueness
of solutions of the system. Furthermore, the frequency domain method is utilized in order 1o achieve
the exponential stability of the closed-loop system. The relevance of the theoretical outcomes is shown
through several numerical simulations.
© 2019 The Franklin Institute. Published by Elsevier Tad. All rights reserved.

1. Introduction

Over the last decades, there has been a growing interest in the control and stabilization
of systems comprising coupled elastic and rigid parts. One example of such structures is the
rotating disk-beam system, which has been introduced in order o model the dynamics of a

* Correspoading author.
E.mail addresses. hovmedienc.chentonf@kncdu kw, chenboumé&houngil.com (B, Chentoul), nsmaoui6 @
yahoo.com, 1 smaoui @ku.edukw (N, Smasoui).
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High-Viscosity Liquid/Gas Flow Pattern
Transitions in Upward Vertical Pipe Flow

E. Al-Safran, M. Ghasemi, and F. Al-Ruhalmeni, Kuwalt University

Summary

High-viscosity liquid two-phase upward vertical Nlow in wells and risers peesents a new challenge for predicting pressure gradient and
liquid holdup due 10 the poor understanding and prediction of flow paniem. The objective of this study is to investigate the effect of liquid
viscosity on two-phase flow pattern in vertical pipe flow. Further objective is to develop new/improve existing mechanistic flow-pattemn
transition models for high-viscosity liquid two-phase-flow vertical pipes. High-viscosity liquid flow pattemn two-phase flow data were
collected from open literature, against which existing flow-pattem dels were cvaluated to identify discrepancies and poten-
tial improvements. The evaluation revealed thal existing flow transition models do not capture the effect of liquid viscosity, resulting in
poor prediction. Therefore, two bubble flow (BL)/dispersed bubble flow (DB) pattern transitions are proposed in this study for two differ-
ent ranges of liquid viscosity. The first proposed transition mode] modifies Brodkey's critical bubble diameter (Brodkey 1967) by includ.
ing liquid viscosity, which is applicable for liquid viscosity up to 100 mPa-s. The second mode), which is applicable for liquid viscosities
above 100 mPa-s, proposes a new critical bubble diameter on the basis of Galileo's dimensionless number. Furthermore, the existing
bubbly/intermittent flow (INT) transition mode] on the basis of s critical gas void fraction of 0.25 (Taitel et al. 1980) is modified 10
account for liquid viscosity. For the INT/annular flow (AN) transition, the Wallis transition model (Wallis 1969) was cvaluated and
found 10 be able 10 predict the high-viscosity liquid llow patiern data more accurately than the existing models. A validation study of the
proposed transition models against the entire high-viscosity liquid experimental data set revealed a significant improvement with an
average error of 22.6%. Specifically, the model over-performed existing models in BLANT and INT/AN pattern transitions.

Introduction and Literature Review

Two-phase flow pattern in vertical upward flow is an important prerequisite for predicting total liquid holdup and pressure gradient in
mech ic comprehensive and unified models. Therefore, the accurate prediction of flow pattern is necessary for efficient design, and
oplimal and safe operations of wells and riser systems. Furthermore, flow pattern prediction is crucial for flow assurance prediction and
mitigation (Al-Sufrun and Brill 2017). Multiphase flow pattern is defined us the spatial geometncal distribution of phases in pipes. In
vertical and deviated pipes, the following two-phase flow patterns arc encountered: DB, BL. INT (slug), chumn, AN, and mist flow pat-
tems. Failing 1o predict the correct flow pattern along the production system leads to significant simulation uncertainty in pressure and
temperature gradients, total liquid holdup, and flow assurance risks prediction

Several vertical flow pattem predictive models have been proposed, including empirical and mechanistic. Ros (1961) developed an
empirical vertical upward flow patiern model on the basis of dimensional analysis. Later, Aziz et al. (1972) developed an empirical cor-
relation for vertical flow, where the flow puttern map used by Aziz ct al, was first presented by Govier et al. (1957). In a later validation
and comparison study of pressure gradieat and liquid holdup with other empirical correlations, Ansari et al. (1994) showed that the cor-
relation of Aziz et al. has the most accurate predictions of pressure gradient, indicating its accuracy for flow pattern prediction. An
carly attempt to determine the vertical flow pattern transitions theoretically was made by Griffith and Wallis (1961). They showed that
the transition from AN to slug flow is controlled by two dimensionless groups, but without arviving to a suituble mathematical expres.
sion. Taitel et al. (1980) developed a pioneering mechanistic modeling work to predict the flow pattern in upward vestical pipes, which
showed u good agreement with low-pressure, air/water, and small-scale experimental dats. In their work, & phenomenological-based
mathematical model is developed to predict the transition between predefined flow patterns, namely BL, DB, slug, and AN flows. How-
ever, later studics of high-viscosity liquid two-phase flow pattem in vertical pipe (Lacy 2012) showed discrepancy of Taitel et al. flow
pattem predictions. Bamea (1987) developed a unified flow pattern model on the basis of the Tuitel et al. model with significant
improvement on the slug/annular transition boundary. Later, Gomez et al. (2000) and Zhang ¢t al. (2003) developed unified two-phase

mechanistic models to predict flow p liquid holdup, and p e gradicnt. In a study to quantify the confidence level of mecha-
nistic model flow pattem predictions, Pereyra et al. (2012) proposed a novel methodol gy by comparing the prediction of Bamea's uni-
fied model (Barnca 1987) against a comprehensive database, resul g in a transition band instead of a sharp tr 100 line.

In spite of the large number of vertical wo-phase flow pattem experimental databases in the literature, very limited experimental
high-viscosity liquid two-phase flow pattern data sets exist (Table 1). For exampie. Furukaws and Fukano (2001) experimentally inves.
tigated liquid viscosity effect on flow pattem transitions using liquid viscosity range from 6.4 10 17.2 mPa s and visual observation, in
which they showed that interfacial structure, and, thus, Nlow patten, strongly depend on liquid viscosity. Hlaing et al. (2007) conducted
experiments with air/water and air/glycerol solutions varying viscosities from 0.85 to 4.8 mPa-s, where the effect of hquid viscosity on
flow p and p ¢ gradi in vertical tubes were observed. Their results revealed a shift in BL/slug flow pattern to the right,
while no significant changes in the INT/AN, and AN/mist flow pattern boundaries were observed. Using experimental results of
nitrogen-viscous solutions with viscosity runging from 900 to 7000 mPa-s, Schmidt et al. (2008) reported limited flow pattern data for
only 1600 mPa-s identified using gamma ray densitometer and visual observations. Their focus was on analyzing and comelating the
distribution cocfficient (C.) and slip velocity in vertical high-viscosity iwo-phase flows. Akhiyarov et al. (2010) investigated the effect
of liquid viscosity (212-989 mPa-s) on two-phase upward vertical flow patiern, using crude oil and natural gas at 2.58 MPa. To observe
the flow pattern, they used a high-definition video recording system through a sapphire window, concluding considerable discrepancies
of mechanistic mode! predictions of flow pattern. Szalinski et al. (2010) conducted a comparative study of air/silicone ol and air/water
two-phase flow patiern in upward vertical pipe flow, using visual observation and wire mesh sensor to identify the flow pattern, Their
comparison analysis revealed that churn flow/AN boundary occurs at low gas velocitics when liquid viscosity increases. Furthermore,

Copyright © 7020 Sockety of Petrolum Engneen
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Abstract. This paper investigates the problem of partitioning a complete weighted graph into com-
plete subgraphs, each having the same number of vertices, with the objective of minimizing the sum
of edge weights of the resulting subgraphs. This NP-complete problem arises in many applications
such as assignment and scheduling-related group partitioning problems and micro-aggregation tech-
niques. In this paper, we present a mathematical programming model and propose a complementary
column genecation approach to solve the resulting model. A dual based lower bounding feature is
also introduced to curtail the notorious tailing-off effects often induced when using column gener-
ation methods. Computational results are presented for a wide range of test problems.

Key words: graph partitioning, column generation, complementary column generation, mixed-
integer programming

1. Introduction and Motivation

In this paper, we study the problem of partitioning a complete weighted graph into com-
plete subgraphs, each having the same number of vertices, with the objective of mini-
mizing the total edge weights of the resulting subgraphs. This problem, denoted by GPP,
is formally stated in Section |.1 below, and Section 1.2 then presents some motivating

examples.

1.1. Statement of Problem GPP

Consider a complete-weighted graph G(V, E), where V and E, respectively, denote the
set of vertices and edges of the graph G. Let v = 1, 2,...,|V| index the vertices of V/,
and for vy, v; € V with v) # v, let (v], vz) € E denote the edge joining vy and v in G.
Let w(vy, vz) > 0 denote the weight associated with the edge (v;, v2). Let nn be a pos-
itive integer and suppose that « = 1%1 is integer-valued. Hence, the set V can be par-
titioned into n subsets, each of which is composed of o vertices. Let P denote the set

'Cmupondin; awthor.
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Genetic relatedness of serial rectal isolates of
Acinetobacter baumannii in an adult intensive
care unit of a tertiary hospital in Kuwait

Ghayda Al-Hashem, Vincent O. Rotimi, M. John Albert *
Department of Microdlology, Faculty of Medicine, Kuwalt University, Kuwat City, Kuwalt

¢ john@hsc.edy kw

Abstract

Acinetobacter baumanniils an opportunistic pathogen of intensive care unit (ICU) patients.
A. baumannii colonizes many parts of the body including the gastrointastinal tract. Endemic
and epidemic strains are polyclonal. There is no clarity on the origin of polyclonalty of A,
baumannii. The objective of the study was to define the genetic relatedness of serial isolates
and the origin of polyclonality. Serial rectal Isolates from ICU patients whose rectum was cok
onized on =5 sampling occasions were selected. From a total of 32 eligible colonized
patients, isolates from a subgroup of 13 patients (a total of 108 isolates) showing different
patterns of colonization as revealed by pulsed-field gel electrophoresis (PFGE) were stud-
led. The isolates were analyzed by PFGE pulsotypes, sequence types (STs) by multi-locus
sequence typing (MLST) and clonal complex (CC) by eBURST analysis, Serial isolates con-
stituted a mixture of identical, related and unrelated pulsotypes. Analysis by STs and CCs
were less discriminatory, The data suggest a combination of an initial colonizing isolate
undergoing mutation as well as colonization by independent isolates. Further clarity on the
origin of diversity should be better obtained by whole-genome sequencing.

Introduction

Acinetobacter baumannii causes severe nosocomial infections in critically ill patients and is
involved in many hospital outbreaks world-wide. It colonizes skin and mucous membranes
including the gastrointestinal tract [1,2). This organism has the propensity for acquiring multi-
ple resistance genes with phenotypic expression of multidrug-resistant (MDR) characteristics.
MDR strains are now endemic in many hospitals around the world, including hospitals in
Kuwait [3,4]. Choosing appropriate molecular typing methods is vital for investigating cpide-
miological lineages of the isolates and for infection control. Numerous molecular typing meth-
ods are available including pulsed-field gel electrophoresis (PFGE) [5), random amplified
polymorphic DNA (RAPD) analysis [6), ribotyping (7], multilocus PCR and electrospray ioni-
zation mass spectrometry (PCR/ESI-MS) (8], amplified fragment length polymorphism
(AFLP) analysis (7], repetitive extragenic palindromic sequence-based PCR (rep-PCR) [9],
and infrequent-restriction-site analysis [10). PFGE is used as a common method for typing A.
baumannii isolates [11]. Even though PFGE has a high discriminatory power, it cannot be

PLOS ONE | https://dol.org/10.1371journal pone.0230976  April 2, 2020
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ABSTRACT

Pownt-of-use (POU) water filters nowadays are widely used worldwide to get highly punfied potadle
water, In this study, people opinions about household water filters were obtained via well-constructed
questionnaire distributed to 1200 participants in the state of Kuwait. Analyses revealed that respondents
installed multiple houschold filtration systems due to the doubts that municipal water could include
physical (40 X), chemical (36 %), and biological contaminants (31 X) that induces infectious and non-
lectious discases. Subsequently, total of 56 waters samples without and after using POU filters were
collected from 28 homes in Kuwait distributed over all residential areas of Kuwait. The POU water fliters
were not found efficient to remowve physical. chemical, and microbiological parameters and conversely
water quality detenorated in most houses after the POU flters. This is possibly due to lack of tanks and
filter maintenance and therefore POU filters bacame reservoirs of various types of chemical, physical, and
microblal impuritics. Based on results of questionnaires, published studies, and market study, J testing
station was developed and cight different configurations of household water filters were investigated for
10 continues months. Results demonstrated that singular filters can efMiciently remove water impurities
if these household filters undergo to periodic cleaning activities. Removal efficiency of filters, with 3
proper regencration, varied from 75 X [carbon wrapped filter) to 91 % (ceramic filter) for turbidity. from
58 X(polyspun filter) to 83 X (ceramic filter) for total coliforms, and 100 % for TSS wath all filters over the
tested perniod

© 2020 Institution of Chemical Engincers. Published by Elsevier B.V. Al rights reserved

1. Introduction

2016). According to WHO statistics (Worlkd Health Organization
(WHO. 2019), lack of sanitation, polluted surface and ground water

The need of sustainable clean water supply, free of waterborne
microbes and undesirable chemicals, has become the top priority of
most people, especially in developing countries, as there is limited
or no fresh water resources. According to the world health organi-
zation (World Health Organization (WHO, 2019), there are about
2 billion people, mostly live in developing countries, use contam-
inated water, originated from unprocessed surface resources like
lakes, rivers, and ponds, for drinking purposes. In addition to that,
homes tanks could be a reservoir of unwanted chemicals and var-
ous type of microorganisms that formed during transportation of
municipal water to residenttal houses or formed in tanks if not
properly closed, maintained, or regencrated (Jensen et al, 2004;
Sobsey et al, 2008).

Drinking contaminated water can cause numerous detrimental
health symptoms and dieses including polio, vomiting, dysentery.,
gastroenteritis, cholera. typhoid. and diarrhea (Plutzer and Karanis,

* Corresponling author
E-mall oddress. o alnodli™u 2du kw (A, Alsulaili]

hreps [1doi ocgN O 10165 psep. 2020.00.051

resources, and bad hygiene measures has led to 4.0 % of total fatal-
ities and 6% of total debility in the world. Furthermore, it was
reported that about 500 thousand incidents of diarrhoeal deaths
exch year caused by ingestion of polluted water (World Health
Organization (WHO, 2019).

The increased doubls about water sanitization had led con-
sumers (o believe that there Is an urgent need for proper water
filtration systems to enhance the quality and safety of potable
water. Thus, the point-of-use (POU) and point-of-entry (POE) fil-
ters are commonly used and the water filters market size increased,
POU is a filtration system placed at a single tap or few taps to
treat water for drinking and cooking purposes while POE are
devices usually installed at main water line to purify all water
entering a single house, commercial and government building
or facility (United States Environmental Protection Agency (US
EPA), 2006). These houschold filters available in the market dif-
fer from each other by filtration and regeneration technique, the
targeted size and type of contaminants, and the desired removal
efficiency of pollutants (Slotnick et al, 2006; Cotruve et al,
2014),

0A57-58 2000 2020 lostitution of Chemical Engineers. Published by Elsevier BV, All rights reserved
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Abstract

Given the importance of comparing different groups in terms of perceptions
of justice and justice effects, it is essential that the instrument used to
measure perceptions behaves the same way across all groups. This study
investigates the measurement invariance of the four-factor structure
of organizational justice across nine Arab countries. Multiple-group
confirmatory factor analysis is used with 2,914 employees working in the
public sector to represent the variety of cultures among the Arab nations.
We assess organizational justice using a measure developed by Alkhadher
and Gadelrab primarily for Arab cultural perspectives of justice. This study
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Prostaglandin E, sensitizes the cough reflex ==
centrally via EP3 receptor-dependent activation
of NaV 1.8 channels

Al-Shaimaa A. Al-Kandery', Muddanna S, Rao* and Ahmed Z, El-Hashim ™

r — —

Abstract }
Background: Cough hypersensitivity is a major characteristic feature associated with several types of cough, inchud-
ing chronic cough, but its underlying mechanisms remain to be fully understood. Inflammatory mediators, such as
prostaglandin &, (PGE,), have been implicated in both peripheral induction and sensitization of the cough reflex In ‘
this study, using a conscious guinea pig model of cough, we investigated whether PGE; can sensitize the cough reflex |
via central actions and, if 5o, via which mechanisms |

Methods: All drugs were administered by intracerebroventricular (ic.v) route and whole-body plethysmograph set ‘
up was used for both induction, using aerosclized citric acid (0.2 M), and recording of cough. Immunohistochemistry
was performed to confirm the expression of NaV 1.8 channels in the nucleus tractus solitarius {nTS).

Results: We show that both PGE; and the non-selective EP1/EP3 agonist, sulprostone, dose-dependently enhanceg
the citric acid-induced cough (P <0.001, P < 0.01, respectively). Pretreatment with the EP1 antagonist, ONO-8130, did ‘,
not affect the sulprostone-induced cough sensitization, whils: the EP3 antagonist, L-798,106, dose-dependently inhib-
ited this effect (P < 005). Furthermore, treatment with either the EP2 agonist, butaprost or the EP4 agonist, 1-902,688,
had no effect on cough sensitization. Additionally, pretreatment with either the TRFV1 antagonist, JNJ-17203212 |
or the TRPA1 antagenist, HC-030031, alone or in combination, nor with the NaV 1 1,12,13,14,16and 1.7 channel
blocker, tetrodotoxin, had any effect on the cough. In contrast, pretreatment with the Nav 1.8 antagonist, A-803467, ’

dose-dependently inhibited this effect (P < 005). Furthermore, NaV 1.8 channels were shown to be expressed in the
nTS

Conclusion: Collectively, our findings show that PGE, sensitizes the cough reflex centrally via EP3 receptor-depend-
ent activation of NaV 1.8 but independently of TRPV1, TRPA1 and TTX-sensitive sodium channe! activation, These
results indicate that PGE, plays an important role in central sensitization of the cough reflex and suggest that central
EP3 receptors and/or NaV 1 8 channels may represent novel antitussive molecular targets.

| Keywords: PGE, Cough, Central sensitization, EP1-4 receptors, TRPV!, TRPA1, TTX-sensitive channels and Nav 18
| channels
—
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Trans-resveratrol imparts disparate effects on transcription of DNA damage
sensing/repair pathway genes in euglycemic and hyperglycemic rat testis
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ARTICLEINTFO ABSTRACT

Keywords: Prevention or rtpnl ir of DNA damage is critical to inhibit oo u«lr\om in living organi Using quantitative
Aaciaridants RT? Profiler™ PCR arruy, we investigated If oans-cesveratrol could modulate the transeription of DNA damage
Carcinogenests nnnnynpur pnhw-y genes In euglycermic and non-obese type 2 disbetic Goto-Kakizaki rat testis. Traw-
g::::' —e effects on gene expressions. In euglycemic rats, it downregulated 79% and
DNA dam. upregulated 2% of penes. Homnr in diabetic rats, It upregulated only 2% and downregulated 4% of genes. As
’ age repair

Testis such, diabetes up lated 16% and d lated 4% of genes. Transresveratrol normalized the expression of
9 (60%) out of 15 up: d genes in diabetic rats. In euglycemic rats, trans.resveratrol inhibited ATM/ATR,
DNA damage repair, pro-cell cycle progression, and spoptosis signaling genes. However, it increased Cdknla and
Sumol, indicating cell cycle arrest, apoptosis, and cytostasis in conjunction. with Increased DNA double-strand
breaks and apoptosis. Diabetes Increased DNA damage and apoptosis but did not affect ATM/ATR and
double-strand break repair genes, although it increased few single-strand repair genes. Diabetes increased AN
and Sire], which may be related to apoptosts, but their increase may well suggest the enhanced cell cycle pro.
and p genicity. The P of Rod17 and Smc]a increased in diabetic rats indicating
G2 phase lmal and increases in & few DNA single-strand breaks repair genes suggesting DNA damege repeir.
Trans-resverztrol inhibits the cell cycle and causes cell death In euglycemic rat testis but normalizes diabetes-
induced genes related 1o DNA damage and cell cycle control, suggesting its usefulness in maintaining DNA

integrity in disbetes,
1. Introduction which withstand the blological effects of frequent fluctuations in phys-

lological parameters to efficiently perform their functions (loos et al.,
2016).
On the other hand, physiological impairments in metabolic diseases,

Extensive DNA damage, up to one million in a cell/day, due to
metabolic processes and exposure to environmental agents, if not

repaired, would continue as mutations and form the basis of carcino-
geoesis even in otherwise healmy oeganisms (Xia ct al., 2019). Besides,
s organisms age, unrepaired/irreparable DNA damage sccumulates (n a

such as diabetes, increase DNA damage and disrupt the DNA damage
repalr mechanisms (Blasiak ct al., 2004). Diabetes causes DNA damage
mmugh its ability colnduce idative and endoplasmic lum seress,

nudy state in dividing and non-dividing cells, a process re ible for
the age-dependent increases in cancers and early aging (nelbnd et al,

1998; Patel et al., 2020). The accumulated DNA damage and age-related
dwindling of DNA damage repair mechanisms alter cellular physiology,
affecting the cell cycle phases and disruptions in several cell signaling
pathways. These events ultimately induce cither apoptosls or uncon-
trolled cell proliferation leading to oncogenesis (Bernstein et al., 2002;
Basu, 2018). Thus, it is necessary for cells in otherwise healthy organ-
isms (o possess extremely efficient DNA damage repair mechanisms,

* Corresponding author at: Department of A y, Faculty of M:
Evmail cddress: narayand. krishoa@ Su.cdo kw (N. Kilarkaje),

bttpa,/dol oz 710.1016/) 1222021115510

ity, and gl xicity (Donath and \h(-.lmn 2011; King,
.‘m?). which desides affecting cellular macromolecules, also induce
organ dysfunction (Gendaszewska-Darmach et al., 2019; Liang et al.
2019; Massart and Zierath, 2019, Parida et al,, 2019; Vivot et al., 2019),
The development of an imbalance between the extent of DNA damage
and the ability of DNA damage repair mechanisms to repair the damaged
DNA in diabetes results in increases in the number of genetically
abnormal cells, and therefore, the possibility of neocarcinogenesis
(Matyszewski et al, 2015), Diabetes-induced intracellular and

, HSC, Kuwait University, P. 0. Box 24923, Safat 13110, Kuwait.
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Pregnancy is a craical stage in the Tfe of #ie moth er and Tetus. Several
physiological and psychological changes occur for both. Some of the
most prominent factors affecting thesr health are the mother’s food
habits, physical activity, and access 10 essential information about
pregnancy. The current study aims 10 measure the pattems of lifestyle
behaviours of pregnant women. A sample of 214 pregnant Kuwalu
women was selecied A questionnaire was the primary tool used
conduct the stody. It consisted of five sections (1) socioculiural
factors, (2) mformation about the primary sources of pregnancy and
the heakh condition of pregnant women, (3) general healthy lifescyle
behaviours, (4) pregnant women's lifestyle, and (5) awareness of basi
information on pregnancy. Also, interviews with 12 female
respondents were conducted. To analyze the results, descriptive and
inferennal staristics were used. T-test and chi-square were the major
statistical procedures employed The results indicated that many
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respondents changed their eating habies and lifestyle behaviour durin
pregnancy. They also revealed that there was a high degree
awarencss about health ksues related 10 pregnancy. The study also

showed culiural differences among cerain social groups in Kuwait
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Lactate Dehydrogenase A or B
Knockdown Reduces Lactate
Production and Inhibits Breast Cancer
Cell Motility in vitro

Maitham A. Khajah *, Sarah Khushaish and Yunus A. Lugmani
Faoulty of Pharmecy, Kuwant Unrorsity, Kuwall Clty, Xuwas

Background: Lactate dehydrogenase (LDH) plays an important role in cancer
pathogenesis and enhanced expression/activity of this enzyme has been corelated
with poor prognosis. In this study we determined the expression profile of LDH-A and
B in normal as well as in endocrine-resistant and -responsive breast cancer cells and the
effect of their knockdown on LDH activity, lactate production, proliferation and cell motility.

Methods: Knockdown expenments were performed using SiRNA and shRNA. The
expression profie of LDH and signaling molecules was determined using PCR and
westemn blotting. Intracellular LDH actwvity and extracellular lactate levels were
measured by a biochemical assay. Cell motiity was determined using wound healing,
while profferation was determined using MTT assay.

Results: LDH-A was expressed in all of the tested cell lines, while LDH-B was specifically
expressed only in normd and endocrine-resistant breast cancer cells. This was correlated
with signficantly enhanced LDH activity and lactate production in endocrine resistant
breast cancer cells when compared to normal or endocrine responsive cancer cells. LDH-
A or -B knockdown significantly reduced LDH activity and lactate production, which led to
reduced cell motility. Exogenous lactale supplementation enhanced cell motiity co-
incident witth enhanced phosphorylation of ERK1/2 and reduced E-cadherin
expression. Also, LDH-A or -B knockdown reduced ERK 1/2 phosphorylation.

Conclusion: Enhanced cell motility n endocrine resistant breast cancer cells is at least in
part mediated by enhanced extracellular lactate levels, and LDH inhibition might be a
promising therapeutic target to inhibit cancer cell motility.

Keywords: breast cancer, andocrine resistance, motility, & dehydrog

INTRODUCTION

In normal human tissues a small amount of cellular ATP is derived from glucose breakdown through
glycolysis, and the bulk of it by mitochondrial oxidative phosphorylation (mop). During short
periods of oxygen insufficiency (hypoxia) such as after intense muscle activity, there may be a
temporary shift to anaerobic metabolism that results in pyruvate being shunted into lactate (by
action of lactate dehydrogenase; LDHA), which is re-converted back to pyruvate for entry into the
previously blocked tricarboxylic acid (TCA) cycle when oxygen levels are restored Cancer cells

1 QUi 2021 | Ve 12 | Ao
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Development of efficient SALDI substrate based on Au-TiO, nanohybrids
for environmental and forensic detection of dyes and NSAIDs

Mohamed O. Amin ', Entesar Al-Hetlani

Kuwnit Usiversidy. Faculty of Sclence. Dgparmment of Chenrory, PO Sox: 5969, 13060, Kuwott

ARTICLEINFO ABSTRACT

Kepwords,

Nrmn. a mattix-fiee Approach is pn-wmvd fou mmpuhmdn enviconmental md forensic Iﬂibﬁil ddyvu-d
Nonakybeids nonsteroidal anti-inflanimatesy Arugs INSAIDS) using Au-TIO; naooty b ids conpled with suiface-assisted pulwed
Sesface-asimed Laser desorpuien ionizetion laser desornption iCAIZATION Niass specriomerry (SALDI-MS). The Au-TIO; nanchybrids was prepared and cha
':: m":"x‘m actevized wiag inductively coupled plasma-optical enission spectionetty (ICP-OES), X-my photoelection
Ocgaaie &y i SPECL UseOpy IKPS). X1y diffoaction (XRD), siuface mea newsiu entents, ultmviolet-visitle (UVovis) spectios-
Oral fud copy. b b election mie Py (TEM), aud Ing election wiiciosopy-ciet Ry dispersive spection:
Fibess eny (SEM EDS). lnitially. the optinel Au content was assessed using the survival yield (SY) mmoﬂ «mﬂmﬁu

1hat 7.5% Au content on the TIO, suiface offered the highest lonization sfficiency. Subseq en

analyses of dyes and NSAIDs in watey samples were peri d, aad itive deteeth of al lytes was
achieved with Nmits of detecrion (LODS) ranging fiom 10.0 ng sl * to 10,0 fz mL * and good spot.to-spot
1epicducibitity. Additionally, the effect of potential contantinaats couuncaly found in envirounental saniples,
such s salts, swifactants and pesticides was also considered, Despite signal iatensity reduction ar high cou.
ceariations of some salts, the taiget analytes were decected, while the presence of susfactancs and pesticides did
wot cause slgnificant signal Intensity 1eduction. Additionally, dyed and undywd Tetoron fibers anéd the effect of
adhesive tape were evaluated. Diceet analysis of the dyed Tetoon fibers on the tacget place, using the nano.
hyhesds, enabled ligher detection sensitivity of the dyes, In addition to addwets of polystyrene and cellulose, (e
ko components of the fiber. Finally, NSAIDs (s oinl fhid were analyzed and sensitive de«nku of the molytes
was observed using the nanohybsids with LOOs aud LOQs in the sange of 0.1-10 ng mL ' and 1-20 ngml *,
respectively. The tiueness of the exct mnss was i (e raage of 0.64-6.2 ppm while the recovery of the mtad
samples was i the tnnge of 82.90-107 54%% (ndicating the efficiency of the Au-TiO; nanoliybeids < SALDI
substrate, Thus, the Au-TI0; panohybeids holé considerable promise in teims of seusitivity, repioducibility, and
LOD, and may um&ﬁmh contibure 0 enviionmental and fovensic identification.

1. Introduction such as furniture, to industrinl products, including ropes or painted

plastic. Dyes found (n such textiles may serve as important evidence

Several types of substances may be of consideradle value in both
forensic and environmental investigations. These include drugs and dyes
present in complex matrices lefr delibernrely or accidentally ar a crime
scene, As Locard's basic principle states, ‘every contact leaves a trace’
wid 1races of trnnsfer evidence iy reveal important clues, For example,
dyes have emerged as important evidence due to thelr widespread use in
common itequs, including fibers in textiles and garments (1) and plastics
in vehicle parts [2). ln particulas, dyes are used in textile fibers, in items
ranging from personal clothing, such as t-shirts, 10 household irems,

" Corresponding author.
* Cowvesponding authoy

linking & person (or an ltem) 10 each other or the crime scene (3], Dyesin
different types of fibers liave been characterized (4) along with different
types of dyes on the same type of fiber and their degradation pattens
ufter weathering and exposure to ultravioler (UV) light, which, in terms
of furensics, may reveal [nformution regarding the time of the crime [5).
On the other hand, dye waste remains one of the greatest environmental
challenges, with disposal in water and soll posing serious risk (o the
environment (6,7). Thus, dye characterization in forensic evidence,
environmental evaluation, and relal product analysis represents

Eomoll addeesses: Modinwd sndig Sonrdu bw (MO, Andn), Brtese allvet o @ neda kw (E Al Hetlanl).

Retngre et o 10 LG ralinta 20211 225 30
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Analysis of drugs and pesticides for forensic purposes using noble
metal-modified silica monolith as SALDI-MS substrate

Mariam M. Ismail, Mohamed O. Amin ", Entesar Al-Hetlani
Kuwalr University, Foculty of Science, Deperoment of Ohamtsry, P.O. Bex: 5969, 13060, Kuwak

ARTICLEINYO

ABSTRACT
In this study, a 3D SI0; (M~ m-ﬂuhwndﬂdﬁhlwmﬂewsudy Au, Ag, Pt, and P
Noble meeal lica-based mooolith nanopanticles (NPs), and was explared as a surfaceasshited laser desorp mass spe
SALDIMS (SALDI-MS) sub for detection of drugs and pesticides. The Joading of the NP, redixing agent
:::“- concentration, and reaction time were optimized using UV.-vis sectroscopy. The prepared M-Si0; monoliths
Poreneics were extensively chamacterized using different analytical techolques. The surface area of the pristine $I0;
monolith Jacreased slighdy upon Introduction of the NPy, while the morphology of the SIO; surface did not
change after deposition. The effect of the NP loading and deposttion methad on SALDI-MS analysis of drugs and
mmnmwmmmmmuawmmwmumw
formance, Among the prepared M- S10; monoliths, Au SiO; exhibited P 1o terme of
the signal-to-noise (S/N) ratio. Pusthermoce, mdnﬂd’Nnd-k-mM“A-SO.m
Mwmd«mdmdmpmmdmmnwmedhmwm
Pinally, AuSIO; substrate wes applied (o the analyses of gical and blologieal samples. Specifically,
drugsplked carbonated malt drink and pesticide-spihed blood serum were analyzed wsing minuie amounss of
sample. The prepared substrate offered sensitive detection of the analytes with a dmit of detection (LOD) of
100-1000 ng/ml and 1-100 ng/mL with a rebative standacd deviation (RSD) of 7.21-22.22% end 2.68-26.29%
for the drugs and pesticides, respectively, indicating good spot-10-spot repeatadility. Thus, the proposed method
can be used as an efficient spproach for i lysis of trace evid owing to its simplicity and minkmun
sumple vohene.

Keywords:

1. atroduction for the malysis of a range of small molecules (6], SALDI substrates are

based on nanoparticles (NPy) [7), P [8), carbon-hased

Crime scene investigators (CSis) often collect physical evidence with
limited quantity and quality from crime scenes. For this reasan, there is
nwmlnmdlodcwbpuwmwmhr
wnalyziog minute amounts of physical evid with

Surface-asvisted laser desorption/lonization-mass  spectrometry

materials (9], and other materfals, SALDI-MS exhibits good mass reso-
lution, Mghnuulmty,mdnw’-mmut (S/N) ratios, and re-
quires a small sample and to perform the analysis (10).
It Is characterized by simple sacnple preparation and high salt tolerance
{1

Recently, SALDI-MS has gained & great deal of attention in forensic
spplications. It has been applied to forensic matrices using different
types of sub These fi ic matrices inclode explostves [12],
drugs in fingermarks (7), saliva [13), spiked beverages [14), and pes-
ticides in blood serum [15). Although pesticides are commonly used to
mammhnnhm&mmmwuddm

(SALDI-MS) is a “matrix-free” approach that was originally proposed by
Tenaka et ol In 1988, where 30 am cobalt nanopowder was used in
glycerol to detect proteins [S). Since then, SALDI-MS has been utilized

* Corresponding authors.

exp e. Fatal p g by pesticides is not uncommon because pes-
dddunchupmduwytoohoh,mdely ilable, and ble,
and therefore, have been used in sulcide cases [16). Smdlchave.hm

E-mall addrexses: mohamed sningho.odukw (MO, Amin), entesar albeslani@ka.edu kw (B Al-Hetland).
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On stepwise transmission irregular graphs n
Salem Al-Yakoob**, Dragan Stevanovié® .

~m4mm4mummrmm
'wmmmqm-mmmx 11000 Betprade. Sertia

ARTICLE INFO ABSTRACT

Arvice history: wmmﬂMIWMWM(MIMMaMM
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™ 201 dhyu.lmmmmhmmdmpw&wwmu
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MSC:

o

050’

Keywonds:

Venex ohance

Veriex transiminsion

Stepwise (ransmission irregular graph

L Introduction

lﬂC-(V.E)NJMMAwIdWhIMImMu.NViunqu:u-:w..w, ..... Wy =
vsuhthatwm..c”ovngk.Dumbumuandvh(:dmbydc(u.r).lslbolmahdtucmm
b«muuv.Mmmwcnmw:mmmmmmmmmmm.
rrmondthevmau‘Viuhtmddlmsfmmuwaluh«mlmofc:

Tre(u) = Y de(u. v).
v

Dobrynin and Sharafdini (1] recently introduced the notion of stepwise tronsmission frregular (ST) graphs by defining that G
is STVif [Tre(u) — Tretw)| = 1 holds for each edge ur ¢ E. In their in-depth study of ST) graphs they posed two conjectures:

1) that the graphs H,, depicted in Fig. 1. are ST for arbitrary k, and
2) that each STI graph has girth four.

mummw:mwgwmmm«dmuzsksam:Mmumuoosnmpm

Mmh“ﬂmmmmmmhS«tbn)awwvwdtmqtmw:wpmhm
second conjecture in Section 3,

Icfofcmnmoawuhlhopmdofunﬁmwﬂun.mmlnlmcmem:mmdmaapiCB
cmummhrnncm-rrc(v)mlorawl.v«v.CnphCbnna-lmmvrlktnyu.rwlmdman

* Corresponding sshor.
£ mall addresses: salem.alyakoob@ ku ey kw (S, Al Yakoob), dragen Sevanovio@mesanu. a 15 (0. Stevamovid )
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Development of nimesulide analogs as a dual inhibitor targeting m
tubulin and HSP27 for treatment of female cancers an

Laila A. Jaragh-Alhadad*, Gamaleldin . Harisa®9, Fars K. Alanazi®

* Departmcont of Chemistry, Colioge of Science, Kuwait Universicy, Safor, Kuwair

¥ Keyyait Charr for Pharmeceunical Incusrry, College of Pharmeacy, Xing Soaet Ulniversity, Riyodn, Seudi Arable
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€ Department of Biochemistry and Molkculer Biology, Colinge of Pharmocy, Al-Athar University, Nasy City. Caivo, Egypt

ARTICLE INFO ABSTRACT

Artice history: In drug repurposing paradigm, medicines that are already used fo treat specific disease can alsa treat

Received 17 June 2021

Revised 25 August 2021

Accepted 8 September 2021
Avatadle online 11 September 2021

Keywords:
Aatcancer agents
Nimesulide anzbogs
Tubuiin

HSP2?

Cytotoxicity

alternative ones. Recently, nimesulide was reported as an antitumor agent, beside its anti-Inflammatory
effect. Tubulin and heat shock protein 27 (HSP27) are attractive targets for the discovery of anticancer
therapy because both are up regulated in cancer cells. In this regard, this study aims to develop nime-
sulide skeleton, synthesize, characterize, and biologically evaluate the new nimesulide analogs as anti-
cancer agents through the inhibition of tubulin and HSP27 functions, The synthesized agents were char-
acterized by TH NMR. 13C NMR, IR, melting point and both endothermic and exothermic DSC analy-
sis. The molecular weight was confirmed using GC-MS technique. N+(3-{(2 5-dichlorobenzyl Jaxy )-4-(N-
methyimethylsulfonamido)phenyl)-4-iodobenzamide (agent L4) structure was confirmed using X-ray crys-
tallographic analysis. The ligands adopt triclinic crystal with o = 8.194(14) A, b = 10.75(3) A ¢ = 1421(2)
A and space group of P-1. Western blot analysis was used (o express the presence of the dual proteins
on the harvested SKOV3 and SKBR3 cell lines The anticancer effect of nimesulide analogs was studied
using MTT assay on SKOV3 and SKBR3 cell lines as 2 surrogate model for ovarian cancer, and breast
cancer respectively. The present results indicated that the developed nimesulide analogs elicited cytotox-
Icity against SKOV3 and SXBR3 cell lines in turn cell cycle arrest, in the concentration range between
0.23-202 pM and 0.50-3.73 uM respactively. This study concluded that nimesulide analogues are potent
promising agents for the repurposing of nimesulide as future chemotherapy for female cancers.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

portant for microtubule dynamic stability and cell division. Can-
cer cells elicit high dependence on tubulin polymerization/ de-

Microtubules are essential proteins of many vital cell functions,
The main structural component of microtubules is tubulin; it is a
potential target for the discovery of anticancer agents. Tubulin is
involved in cell division, movement, intracellular trafficking. shape
maintenance, and proliferation. Alpha and beta polypeptide sub-
units are known as microtubules, which are a major component of
the cytoskeleton and forms the mitotic spindles during cell divi-
sion [1.2]. Microtubule’s dynamics rely on the o-f-tubulin dimer's
hydrolysis that binds o to GTP and i to GDP, this cycle is im-

Abbreviations: HSP27, heat shock pretein 27 KDa; TG thin layer chro-
matography; CDCLI, d I ;. KCO,, p jum carbonate; FeCl3,
Iron I chioride: NaH, sodium Mydride; DMF, dimethyl formamide. MTT, 3-(45-
Dimerhyithiazol-2-y1)-2,5-diphenyitecrazofum bromide; ICs, Inhiditos concentra-
tion when redaced by half; PRS, phasphate buffer saline; FRS, Fetal Bowvine serum:
PES, Phosphate butfer saline; NFDM. non-fat dry mit. DMSO, dimethyl sulfoxide.

* Corresponding author
E-mail address: Lalaalhadao@ku edu kw (LA, Jaragh-Alhadad)

hetps:/fdorongs 101016/ molstruc 20011 Y1479
0022-2860/C 2021 Elsevier BV, All rights reserved

polymenzation [1,2}. Several studies reported that microtubules in-
hibitors are inhibiting the polymerization/depolymerization pro-
cess and then cause cancer cell death. However, after the ini-
tial treatments, these inhibitors become less effective and develop
drug resistance [2.3]. Therefore, further studies are required to dis-
cover tubulin inhibitors as anticancer agents with minimal side ef-
fects and ideal therapeutic index.

Additionally. HSP27 facilitates the refolding of the damaged pro-
teins [4,5). Studies found that HSP27 is expressed as a cellular re-
sponse to carcinogens [6-16). HSP27 is up-regulated in many can-
cers including liver. bladder, pancreases, ovarian, and breast can-
cers [13-18). The previous studies reported that targeting HSP27
using antisense nucleic acid decreases HSP27 expression. In addi-
tion, the combination of antisense nucleic acids and chloroquine
was able to decrease prostate cancer growing by downregula-
tion of HSP27 [17.19-21). In previous reports, scientists established
many potent agents targeted HSP27 function against ovarian can-
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ARTICLE INFO ABSTRACT
Article Mstory The cumulative incidence function (CIF) plays an important role i the comparison of
Received & February 2000 competing risks in a competing risks model. Its value Jt time ¢ is the probability of

Received in revised form ) July 2021
Accepted 7 July 2021
Availabie onkine 15 July 2021

failure by time ¢ from a particular type of risk in the presence of other risks. In this
paper we consider the estimation of two CIFs, Fy and F;, corresponding to two competing
risks when the ratio R(t) = F,(t)/F;(t) is nondecreasing in t > 0. First, we derive thei

MSL: nonparametric maximum likelihood estimators {NPMLE) of these CIFs in the continuous
62605 case under this order constraint and show that they are inconsistent. We then develop
60F17 projection-type estimators that are uniformly strongly consistent and study the weak
62630 convergence of the resulting processes. Through simulations, we compare the finite
P — sample performance of the NPMLEs and our estimators and show that our estimators
Competing risks outperform them in general in terms of mean square ercor at all the scenarios that we
Cumulative incidence functions consider. We also develop a test for the presence of this order constraint and extend
Estimarion all these results to the censored case, To dlustrate the applicability of the theory we
Order restriction develop, we provide a real life example.

Weak coavergence © 2021 Putlished by Elsevier BV
1. Introduction

Consider a competing risks model in which a unit or a subject is exposed to two risks at the same time but the actual
failure {or death) s atrributed to exactly one of them. Suppose that the notional (or latent) lifetimes of 3 unit or a subject
under these two risks dare X and Y. We do not assume that these two variables are independent and we only observe
(T.3) where T = min(X. ¥) is the time of failure and & is the cause of failure with 8 = 1 if T = X and § = 2 otherwise.
Throughout we assume that P(X = ¥) = 0. Thus the observed data is of the form (7. §). Let £ be the distribution function
(DF) of T which is assumed to be continuous and let $ = 1 = F be its survival function (SF).

It is often of interest to know whether these two risks are equal or one is more serious than the other on the basis
of the competing risks data. Such comparisons are usually made using the CiFs or the cause specific hazard rates (CSHR)
corresponding to these risks. The CIF due to risk | is a sub-distribution function (SOF) defined as

F()=PIT <t. §= ] (L1)
with F(r) = Fy(t) + F(r). Its CSHR is defined as

1
adt)=lim —Pt<T<t+Aa 4=1|T2>1)
a0 At
* Comesponding avther,
E-malf oddress: norLhalkandari@kuedukw (N. Al-Kandarl)

hiips. o) 10101614 jspi 202 1,07 005
0378-3758)0 2021 Published by Elsevier BV.
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