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Bangladesh Floods Maroon Nearly Three Million People, Kill
Two




Relentless monsoon rains and flooding have stranded nearly three million people in
Bangladesh and Kkilled two, submerging vast areas and damaging homes and
infrastructure, officials from the country’s disaster management ministry said on
Thursday.

Reuters TV showed Bangladesh residents evacuating with their belongings by boat
and other makeshift transportation as knee-deep water entered their homes.

The Flood Forecasting and Warning Centre (FFWC) has warned that with the rains
continuing, water levels could rise further over the next 24 hours, raising concern
about additional flooding and displacement.

Road connectivity in several regions were severed, isolating communities and
hampering relief efforts, disaster management and relief officials said. The most
affected districts in Bangladesh included Feni, Moulvibazar, Habiganj, Comilla and
Chittagong, where five major rivers were flowing above danger levels, the FFWC said.

“I haven’t seen so much water in the last 20 years. Everything in my house is wrecked
because the water has risen to waist level,” said Mohammad Masum, a resident of Feni
district.
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Floods maroon many people in Bangladesh and India ...

1 hour ago — At least 11 people were killed and thousands displaced from homes as floods ...
The Bangladesh Flood Forecasting and Warning center said ...

o I
https:/f'www.cnn.com » 2024/08/22 » india » flooding-... %

Deadly floods impact hundreds of thousands in ...

3 hours ago — Heavy flooding and mudslides have killed hundreds, displaced millions and
wrecked infrastructure across South Asia in recent months. While ...

ﬁ The Daily Star

https://www thedailystar.net » News » Bangladesh

Bangladesh flood in pictures

6 hours ago — Flood In Bangladesh: At least three people were Killed; a total of 43 upazilas in
several districts have been affected by the flash floods.
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India opened a dam with no prior warning at night and has now flooded

half of Bangladesh, devastating the country & displacing thousands. Israel © India
No difference between them #FloodInBangladesh

. . . . T ##tSaveBangladesh #Bovycottindia #BangladeshFlooc
Those sanghis, Godi Media who shared fake videos claiming that #SaveBangladesh #Boycottindia #BangladeshFlood

SNT . : . #PrayForBangladesh #ShameOnIndia #IndiaOut
Bangladeshi Hindus were in danger-why are they silent now? #PrayForBangladesh #ShameOnindia #IndiaOut

8:29 PM - Aug 22, 2024 - 2482 Views

711 PM - Aug 22, 2024 - 1,201 Views
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India's disregard for international water laws is causing significant harm

India has created an artificial flood in Bangladesh by releasing water to Bangladesh by diverting river water flow.

from its dams and you still wonder why people hate India so much??

@IntICrimCourt gj"j:_g' 'E‘;gjg“ft'cet"v"“ °
usticebenga

"Everything Will Remember"

2 . ] We speak for our people, we fight for our people [l »
@T heDavidBe rgman bringingjusticetoyoubangladesh@gmail.com

#FloodInBDForindia B Non-Governmental & Nonprofit Organization
; =4 2 2) facebook.com/profile.php?id... Joined July 2024
#Boycottindia @ZulkarnainSaer

13 Following  33.2K Followers

712 PM - Aug 22, 2024 - 5,129 Views 4:16 PM - Aug 21, 2024 - 66.5K Views
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Flood in Bangladesh is not natural disaster.
It is Indian Made.

Indian floods are Natural
While, BD's are Indian made.

They opened the Dams unleashing Floodwaters!!

& Media & News Company (2 t.me/warnewsbysakib
x 5 Z . 0 : () Joined September 2019
Indian wasn’t and isn’t our Friend.

820 Following 2,407 Followers

6:55 PM - Aug 21, 2024 - 51.9K Views

E.:b: Nazmus Sajid Chowdhury &
' @nazmussajid

India has created an artificial flood in Bangladesh by releasing water
from its dams and you still wonder why people hate India so much?

8:14 PM - Aug 21, 2024 - 496.3K Views

Nazmus Sajid Chowdhury &

@nazmussajid

| used to talk a lot about cricket but currently | focus more on politics in
Bangladesh.

B3 Digital Creator @ Bangladesh (2 nazmussajid.com
Joined September 2013

868 Following 5,073 Followers
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Deadly floods impact thousands in #Bangladesh as India opened the
dam gates in the middle of the night without giving any warning in order
to take revenge for the dictator Shaikh #Hasina who is a key ally of
#India. #ShameOnlindia

#IndiaOut #Boycottindia #FloodInBangladesh

9:02 PM - Aug 22, 2024 - 8,832 Views






‘ Derek J. Grossman __ Derek)J. Grossman

@Derek]JGrossman
@DerekJGrossman
National security and Indo-Pacific analysis @ RANDCorporation. Professor

@uscdornsife. Words in @foreignpolicy, @NikkeiAsia, @foreignaffairs, etc. Views

If India indeed opened the Dambur hydroelectric project in Tripura state ..

without notifying Bangladesh, and if this was done in political retaliation @ santamonica.cA @ rand.org/about/people/s.. € Joined July 2016
against the new govt, then New Delhi must be held to account. To be fair, 993 rollowing  91.8K Followers

heavy rains preceded this event.

Why India's Dumbur Dam was opened?
4 rravJARD
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From thsnews.net

9:42 PM - Aug 21, 2024 - 210.3K Views
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Dumboor Dam was built in 1974 at Tirthamukh, a pilgrim site in
Tripura, India, to generate hydel power. The dam was
constructed upstream on a river without considering the
consequences of its construction. Some research has highlighted
the historical hardships of the displaced Indigenous people.

Dumboor Lake is a 41 sq km water body located near the dam,
where the Gomati River originates. The lake is shaped like a
tabour drum, or dumboor, which is a small tapered percussion
instrument associated with Lord Shiva. The lake is surrounded
by 48 islands, green vegetation, and hills, and is home to many
species of migratory birds. The area is also popular for
adventure sports like water-skiing, jet-skiing, boat racing,
banana boating, water cycling, and rowing.
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iE) News1s B The Wire

'Factually Incorrect’: India
Denies Reports Linking
Bangladesh Flooding Due...

Amid Rising Tensions, India
Denies Opening Dam
Gates, Attributes...

2 hours ago 11 hours ago

The New Indian Express wed Somoy News

Indian government denies Dumbur Dam role  India denies opening sluice
in Bangladesh flooding & gates amid floods in
Bangladesh | International...

13 hours ago 12 hours ago
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Flash floods in eastern Bangladesh become latest flash
point between India & Yunus-led interim govt

India says floods in Bangladesh primarily caused due to large catchments downstream of Dumboor dam. ‘Still, we have
tried to maintain communication through other means,’ says MEA.
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A blame game over floods on Bangladesh’s eastern border has become
the latest flashpoint between Delhi and the new interim government in
Dhaka led by Nobel laureate Mohammed Yunus.

The Ministry of External Affairs (MEA) issued a statement Thursday
saying Bangladeshi claims that floods were caused as a result of opening
the Dumboor dam, upstream of the Gumti River in Tripura, were

“factually not correct. “The flood in Bangladesh is primarily due to
waters from these large catchments downstream of the dam,” it read.

Earlier, students of Jagannath University (JnU) in Dhaka staged a protest
blaming India for allegedly opening sluice gates of Dumboor dam
without informing Bangladesh. Officials from the Bangladesh Water
Development Board (BWDB) made the same claim while talking to local
media.



% Randhir Jaiswal
W @MEAIndia

Flood situation in Bangladesh not due to release of waters from Indian
dam on Gumti River, Tripura:

bit.ly/3XcF3Wk

/":'\ B Ministry of External Affairs
é & Government of India

Flood situation in Bangladesh not due to release of waters from Indian dam on Gumti River,
Tripura

We have seen concerns being expressed in Bangladesh that the current situation of flood in districts
on the eastern borders of Bangladesh has been caused by opening of the Dumbur dam upstream of
the Gumti River in Tripura. This is factually not correct.

We would like to point out that the catchment areas of Gumti river that flows through India and
Bangladesh have witnessed heaviest rains of this year over the last few days.

The flood in Bangladesh is primarily due to waters from these large catchments downstream of the
dam.

The Dumbur dam is located quite far from the border - over 120 Km upstream of Bangladesh. It is a low
height (about 30m) dam that generates power that feeds into a grid and from which Bangladesh also
draws 40MW power from Tripura.

Along the about 120 Km river course we have three water level observation sites at Amarpur,
Sonamura and Sonamura 2.

Heavy rainfall has been continuing since 21 August in the whole of Tripura and adjoining districts of
Bangladesh. In the event of heavy inflow, automatic releases have been observed.

Amarpur station is in part of a bilateral protocol under which we are transmitting realtime flood data
to Bangladesh.

Data showing rising trend has been supplied to Bangladesh upto 1500 hrs on 21 August 2024, At 1800
hrs, due to flooding, there was power outage leading to problems of communication. Still, we have
tried to maintain communication through other means created for urgent transmission of data.

Floods on the common rivers between India and Bangladesh are a shared problem inflicting
sufferings to people on both sides, and requires close mutual cooperation towards resolving them.

As two countries sharing 54 common cross-border rivers, river water cooperation is an important
part of our bilateral engagement. We remain committed to resolving issues and mutual concerns in
water resources and river water management through bilateral consultations and technical

discussions.
22 August 2024
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Flood situation in Bangladesh not due to release of waters from Indian dam on Gumti River,
Tripura
We have seen concerns being expressed in Bangladesh that the current situation of flood in districts

on the eastern borders of Bangladesh has been caused by opening of the Dumbur dam upstream of
the Gumti River in Tripura. This is factually not correct.

We would like to point out that the catchment areas of Gumti river that flows through India and
Bangladesh have witnessed heaviest rains of this year over the last few days.

The flood in Bangladesh is primarily due to waters from these large catchments downstream of the
dam.

The Dumbur dam is located quite far from the border - over 120 Km upstream of Bangladesh. It is a low
height (about 30m) dam that generates power that feeds into a grid and from which Bangladesh also
draws 40MW power from Tripura.

Along the about 120 Km river course we have three water level observation sites at Amarpur,
Sonamura and Sonamura 2.

Heavy rainfall has been continuing since 21 August in the whole of Tripura and adjoining districts of
Bangladesh. In the event of heavy inflow, automatic releases have been observed.

Amarpur station is in part of a bilateral protocol under which we are transmitting realtime flood data
to Bangladesh.

Data showing rising trend has been supplied to Bangladesh upto 1500 hrs on 21 August 2024. At 1800
hrs, due to flooding, there was power outage leading to problems of communication. Still, we have
tried to maintain communication through other means created for urgent transmission of data.

Floods on the common rivers between India and Bangladesh are a shared problem inflicting
sufferings to people on both sides, and requires close mutual cooperation towards resolving them.

As two countries sharing 54 common cross-border rivers, river water cooperation is an important
part of our bilateral engagement. We remain committed to resolving issues and mutual concerns in
water resources and river water management through bilateral consultations and technical

discussions.
22 August 2024
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Flood situation in Bangladesh not due to release of waters from Indian dam on Gumti River, Tripura
£ August 22, 2024

We have seen concerns being expressed in Bangladesh that the current situation of flood in districts on the eastern borders of Bangladesh has been caused by opening of the Dumbur dam upstream
of the Gumti River in Tripura. This is factually not correct.

We would like to point out that the catchment areas of Gumiti river that flows through India and Bangladesh have witnessed heaviest rains of this year over the last few days.
The flood in Bangladesh is primarily due to waters from these large catchments downstream of the dam.

The Dumbur dam is located quite far from the border - over 120 Km upstream of Bangladesh. It is a low height (about 30m) dam that generates power that feeds into a grid and from which
Bangladesh also draws 40MW power from Tripura.

Along the about 120 Km river course we have three water level observation sites at Amarpur, Sonamura and Sonamura 2.
Heavy rainfall has been continuing since 21 August in the whole of Tripura and adjoining districts of Bangladesh. In the event of heavy inflow, automatic releases have been observed.
Amarpur station is in part of a bilateral protocol under which we dre transmitting realtime flood data to Bangladesh.

Data showing rising trend has been supplied to Bangladesh upto 1500 hrs on 21 August 2024, At 1800 hrs, due to flooding, there was power outage leading to problems of communication. Still, we have
tried to maintain communication through other means created for urgent transmission of data.

Floods on the common rivers between India and Bangladesh are d shared problem inflicting sufferings to people on both sides, and requires close mutual cooperation towards resolving them.

As two countries sharing 54 common cross-border rivers, river water cooperation is an important part of our bilateral engagement. We remain committed to resolving issues and mutual concerns in
water resources and river water management through bilateral consultations and technical discussions.

New Delhi
August 22, 2024
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Ratan Lal Nath

Translated from Bangla by Gao gle @RatanLalNath1

H'D gate has been DpEﬂEd -I:':”- Gﬂmti H'_'.lrdrﬂ::l Electri-': PF-D]EET. ThE ETGF-ELEE gllfi.r;ir?;i::fPower_.Agriculture&Farmer‘sWelfareandElection Department, Govt.
capacity of the reservoir is up to 94 meters. Once the water crosses this o mipus inda © soined sanuary 2019

level, it will automatically exit through the gate. Again, when the water 23 ERGMIE “HIKERiDuers

level of the reservoir falls below 94 meters, the gate will automatically
close.
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Take advance preparation for floods:
PM

Prime Minister Sheikh Hasina instructed authorities to prepare for more
potential floods this year, following discussions at an Executive
Committee of the National Economic Council meeting held at the NEC
auditorium in Sher-E-Bangla Nagar today.



Derek J. Grossman

@DerekJGrossman
"While both neighbors have been affected in the flood, many
Bangladeshis blamed India for the flash floods, saying that India opened

ariver dam in Tripura, causing sudden floods in Bangladesh. India’s MEA
denied that in a statement.”

Floods maroon many people in Bangladesh and India and cause at Ieast 15 deaths

From apnews.com

8:52 PM - Aug 22, 2024 - 4,306 Views



UNICEF Bangladesh {2

@UNICEFBD
Catastrophic floods in southeastern Bangladesh, particularly in
Noakhali, Feni, and Khagrachari, are wreaking havoc.

Over 3 million lives, including 1.2 million children, are affected, and the
essential services they depend on are at risk.

& UNICEF and 9 others

5:44 PM - Aug 22, 2024 - 956 Views






Q India in Bangladesh &
@ihcdhaka

HC Pranay Verma paid his introductory call on H.E. Professor
Muhammad Yunus @ChiefAdviserGoB today.

Reiterated India’s committment to working with Bangladesh to fulfill
shared aspirations of peoples of <= @ for peace, security and
development. @MEAIndia

6:04 PM - Aug 22, 2024 - 32K Views



. ReConstruction & @talibulilmr - 6h

we don't want work with India, we will take revenge.

Insomnia & @nan@metre - 3h

India is a highly unreliable neighbour. If we look at Nepal and Maldives we
can understand why. Don't forget Nepal is a Hindu-majority country.

Q 12 17 Q 90 i1 1.6K -~
O 0 Qs ihi 291 N &
‘ Debaditya € @darc elestial - 6h
Love how the Bangladeshis are crying all over the place while their leader is v+ Solayman Hossen £ @SMSolaymanHoss1 - 3h ves
itti ith the Indian HC and | hi tthem. . . .
SHE TR R LR s e gl AT we don't want work with India
Cc-nl1e bangis, drop your screams and cries under my reply. | want to laugh Q ’ 1 O 4 11 299 E] 2
at y'all too.
6 T Q aa | 1.5K X . :
© b N \ﬁ Golam Rabbani €2 @agrabbani - 5h
Aarati Sharma Personal & @AaratiRhea - 3h : Fascist Hasina would be a much better @PMOIndia than @narendramodi
e Poor man what a tough role for him when selecting a better diplomat. Who is going to take this pube seriously?
Q 0 Q2 il 253 Q& Q 0 Q 1 i 778 W &
Insomnia & @nan@metre - 3h .
. India is a highly unreliable neighbour. If we look at Nepal and Maldives we e Shahadat Hussa!n @Shahadat_gop - 7h o
can understand why. Don't forget Nepal is a Hindu-majority country. " Stop Water terrorism.
Q L Qs il 291 N & Q2 111 Q18 i\l 889 -
Shazzad Hasan (He/Him) @shazzad hn - 7h

]

. Get the hell out! We're ready to cut all ties with India-If Bangladesh stops

trading with India, it’s India that will suffer the most. Also, most of India's
expensive hospitals rely heavily on Bangladeshi patients, and during
COVID-19, they were desperate without them.

Q15 112 Q) 29 i1 1.3K [ &
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Sheikh Hasina accused of genocide, faces International
Crimes Tribunal case

PR - g

File Photo Of Ousted Bangladesh Prime Minister Sheikh Hasina
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BNP asks India to extradite
PM Sheikh Hasina for trial in
Bangladesh @

1 day ago

@ Hindustan Times

‘Delhi should understand
what people of Bangladesh
want’ &

1 day ago

@ India Today

Extradite Sheikh Hasina to
Bangladesh for trial:
Khaleda Zia's party to Indi...

1 day ago

& The Indian Express

Sheikh Hasina gone, her
party leaders in hiding: We
could sense the anger, sh...

22 hours ago
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Bangladesh will ‘forcefully’ advocate for its
‘just demands’ on Teesta waters: says interim
water, environment adviser

Bangladesh may approach international fora to put forth its claims “forecefully”, says Syeda Rizwana
Hasan; will include those living on the banks of the Teesta as key stakeholders in negotiations

Updated - August 21,2024 10:48 pm IST Published - August 21,2024 10:47 pm IST - DHAKA
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182K views * 4 weeks ago
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Explained by Ankit Avasthi ...

TEESTA RIVER DISPUTE : Why Mamata

Banerjee Upset With PM Modi Decision...
402K views = 1 month ago

~d Apni Pathshala 2.06M subscribers
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Bangladesh's Interim Government Revokes
Sheikh Hasina's Diplomatic Passport

The move to cancel Hasina's documents leaves the former autocratic leader in potential limbo, and
comes on the same day that a United Nations team arrived in Dhaka to assess whether to investigate
alleged human rights violations.

World News | Agence France-Presse | Updated: August 22,2024 10:10 pm IST
TRENDING
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Bangladesh's interim government revoked the diplomatic
passport of ousted premier Sheikh Hasina on Thursday, after
she fled a student-led uprising by helicopter to India earlier this
month.

The move to cancel Sheikh Hasina's documents leaves the
former autocratic leader in potential limbo, and comes on the
same day that a United Nations team arrived in Dhaka to assess
whether to investigate alleged human rights violations.

More than 450 people were Killed -- many by police fire -- during
the weeks leading up to Sheikh Hasina's ouster, as crowds
stormed her official residence in Dhaka and ended her iron-
fisted 15-year rule.
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Europe

Putin: Russia suspends participation in
last remaining nuclear treaty with U.S.

By Reuters

February 21, 2023 5:14 PM GMT+5:30 - Updated 2 years ago ’ D ‘ ’ Aa ’ ’ <: ‘
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CHINA / DIPLOMACY

China, Russia wrap up joint naval drill,
show 'high-level combat orientation’

By Liu Xuanzun and Guo Yuandan
Published: Jul 18, 2024 09:13 PM f Y % o}




Al: This is the first time China and Russia have conducted a joint air
patrol near Alaska and in the northern Pacific. It is also the first time
that Chinese and Russian aircraft have taken off from the same Russian

air base. The bombers came within 200 miles of the coast of Alaska.
30 Jul 2024
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Russian And Chinese Bombers Patrol Near
Alaska In Joint Military Exercise

The patrol was part of "a plan of military cooperation for 2024 and not directed against third
countries," Moscow said.

World News | Agence France-Presse | Updated: July 25, 2024 3:02 pm IST
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North Korean leader Kim led rocket drills
that simulated a nuclear counterattack

APRIL 23, 2024 - 4:34 AM ET

By The Associated Press
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Nuclear weapons

The,.

Guardian

Dan Sabbagh Defence and
security editor

Mon 17 Jun 2024 05.00 BST

< Share

@ This article is more than 2 months old

Global spending on nuclear weapons up
13% in record rise

States are on course to spend $100bn a year, driven by a
sharp increase in US defence budgets

0 A Russian serviceman operates a non-strategic nuclear missile for Iskander during drills on the
border of Russia and Belarus. Photograph: Russian Defence Ministry Press S Handout/EPA

Global spending on nuclear weapons is estimated to have increased by 13%
to a record $91.4bn during 2023, according to calculations from the
International Campaign to Abolish Nuclear Weapons (Ican) pressure group.



Nuclear-armed countries spent an estimated $91.4bn on nuclear
weapons in 2023

Nuclear weapons spending, $bn

$0Dn 20 40 B0
USs $51.5bn
China 11.9
Russia
UK
France - 6.1
India B 2
lsrael l 1.1

Pakistan l 1.0
Morth Korea I 0.9

Guardian graphic. Source: The International Campaign to Abolish Nuclear Weapons



Ehe New HJork Eimes

Biden Approved Secret Nuclear
Strategy Refocusing on Chinese Threat

In a classified document approved in March, the president
ordered U.S. forces to prepare for possible coordinated nuclear
confrontations with Russia, China and North Korea.

3 Listen to this article - 8:48 min Lzarn mors % Share full article @ m :] 361
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China’s state media slams U.S. over

Biden nuclear strategy report

PUBLISHED THU, AUG 22 2024-1:20 AM EDT | UPDATED THU, AUG 22 2024-11:06 AM EDT
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KEY ® China's state media and foreign ministry quickly moved to criticize Washington, after
POINTS the New York Times reported that U.S. President Joe Biden had recriented the U.S.'
nuclear strategic plan to focus on Beijing's rapid expansion of its nuclear arsenal.

® The White House said that the nuclear strategic plan was not in response to a single
country or threat.

® WATCH

Prefer to Listen?
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OPINION / OBSERVER

US crying wolf over China’s ‘nuclear threat’
while expanding nuclear arsenal

By Global Times
Published: Aug 22, 2024 12:38 AM f W % &

U
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Dr. Jill Stein &
@DrlillStein
Biden is planning for a nuclear war that would end humanity - because

of the “Chinese threat”? What has China done to us that justifies nuking
the planet?

We need to take our government back from the warmongers, end the
endless wars, and lead on global nuclear disarmament. NOW.

€he New Jork Times

Biden Approved Secret Nuclear
Strategy Refocusing on Chinese Threat

In a classified document approved in March, the president

ordered U.S. forces to prepare for possible coordinated nuclear
confrontations with Russia, China and North Korea.

P Listen to this article - 8:48 min Learn more tF sharetuiaticle 2> []  [Jae

11:11 PM - Aug 22, 2024 - 38K Views

Dr. Jill Stein &
@DrlillStein

Medical doctor. Presidential candidate. People. Planet. Peace.

@ Massachusetts 2 jillstein2024.com Joined February 2010
1,780 Following 352.4K Followers

Jill Ellen Stein is an American physician, activist,
and perennial political candidate. She was the
Green Party's nominee for president of the United
States in the 2012 and 2016 elections and the
Green-Rainbow Party's candidate for governor of
Massachusetts in 2002 and 2010. Wikipedia



Estimated Global Nuclear Warhead Inventories, 2024

RUSSIA
UNITED KINGDOM 5580/
225/ O s

NORTH KOREA

FRANCE

290 =

The world's nine nuclear-armed states collectively possess more than
12.121 nuclear warheads, of which approximately 9,585 are earmarked
for delivery by military forces. Russia and the United States possess
nearly 90% of all nuclear warheads, although that percentage is likely
‘to shrink over the coming years as other states increase their nuclear
arsenals. '
2 COUNTRIES WITH INCREASING WARHEAD STOCKPILES:

CHINA, INDIA, NORTH KOREA, PAKISTAN, RUSSIA, UK
= COUNTRIES WITH STABLE WARHEAD STOCKPILES: FRANCE, ISRAEL
& COUNTRIES WITH DECREASING WARHEAD STOCKPILES: US
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China's nuclear force now three times larger than
India's: SIPRI data

ET Online - Last Updated: Jun 19, 2024, 07:26:00 PM IST - e ‘c,_ __A’\ " u_ g .;[‘?iv,

China is accelerating its nuclear

weapons buildup, now possessing 500

warheads, significantly more than

S L > India's 172 and Pakistan's 170. This
growth marks the fastest expansion

-~
INDIA OUTSTRIPS PAKISTAN IN globally, with some warheads on high
NUCLEAR WEAPONS STOCKPILE - A 1 ?
operational alert, a status previously - | ansedinsed
reserved for US and Russian arsenals. " 7Y e e

& trating new fromsen of goweh

O Bungru | B 2080p2024
The nuclear stockpiles stand at: Russia n—
(4,380 warheads), US (3,708), France (290), UK (225), Israel (90) and North Korea
(50). An estimated 3,904 of these warheads are deployed with missiles and
aircraft, with the rest being kept in storage. Videos

"Around 2,100 of the deployed warheads were kept in a state of high
operational alert on ballistic missiles. Nearly all of these warheads belonged to
Russia or the US, but for the first time China is believed to have some
warheads on hieh operational alert,” SIPRI said.
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Nuclear Nog-l’rollfgra_t_l(on Treaty Map

USA b
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The Treaty on the Non-Proliferation of Nuclear
Weapons, commonly known as the Non-
Proliferation Treaty or NPT, is an international treaty
whose objective is to prevent the spread of nuclear
weapons and ... Wikipedia
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Condition: Ratification by the Soviet Union, the United
Kingdom, the United States, and 40 other signatory states

Effective: 5 March 1970

Signed: 1 July 1968






“The president recently issued updated nuclear-weapons
employment guidance to account for multiple nuclear-armed
adversaries,” Vipin Narang, an M.LT. nuclear strategist who
served in the Pentagon, said earlier this month before returning
to academia. “And in particular’ he added, the weapons
guidance accounted for “the significant increase in the size and
diversity” of China’s nuclear arsenal.

In June, the National Security Council’s senior director for arms
control and nonproliferation, Pranay Vaddi, also referred to the
document, the first to examine in detail whether the United
States is prepared to respond to nuclear crises that break out
simultaneously or sequentially, with a combination of nuclear
and nonnuclear weapons.



Already, Russia and China are conducting military
exercises together. Intelligence agencies are trying
to determine whether Russia is aiding the North
Korean and Iranian missile programs in return.

The new document is a stark reminder that whoever
is sworn in next Jan. 20 will confront a changed and
far more volatile nuclear landscape than the one /g
that existed just three years ago. President Vladimir |
V. Putin of Russia has repeatedly threatened the use of
nuclear weapons against Ukraine, including during a |
crisis in October 2022, when Mr. Biden and his @
aides, looking at intercepts of conversations
between senior Russian commanders, feared
the likelihood of nuclear use might rise to 50
percent or even higher.
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CHINA / DIPLOMACY

China, Russia wrap up joint naval drill,
show 'high-level combat orientation’

By Liu Xuanzun and Guo Yuandan
Published: Jul 18, 2024 09:13 PM f Y % o}




Al: This is the first time China and Russia have conducted a joint air
patrol near Alaska and in the northern Pacific. It is also the first time
that Chinese and Russian aircraft have taken off from the same Russian

air base. The bombers came within 200 miles of the coast of Alaska.
30 Jul 2024
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Russian And Chinese Bombers Patrol Near
Alaska In Joint Military Exercise

The patrol was part of "a plan of military cooperation for 2024 and not directed against third
countries," Moscow said.

World News | Agence France-Presse | Updated: July 25, 2024 3:02 pm IST
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“It was an important moment,” Richard N. Haass, a former senior State
Department and National Security Council official for several Republican
presidents, and the president emeritus of the Council on Foreign Relations,
noted in an interview. “We are dealing with a Russia that is radicalized;
the idea that nukes wouldn’t be used in a conventional conflict is not
longer a safe assumption.”

At his last news conference in July, just days before he announced he would no
longer seek the Democratic nomination for a second term, Mr. Biden
acknowledged that he had adopted a policy of seeking ways to interfere in the
broader China-Russia partnership.

“Yes, I do, but I'm not prepared to talk about the detail of it in public,” Mr.
Biden said. He made no reference to — and was not asked about — how that
partnership was altering American nuclear strategy.
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China halts nuclear arms talks with US
over Taiwan support

Beijing said the US’s weapons sales to Taiwan has ‘compromised the

political atmosphere’ for continued talks on nuclear non-proliferation.

»
18 Jul 2024

~ 1




A spokesperson for China’s Ministry of Foreign Affairs on Wednesday
said the US’s arms sales to Taiwan, a territory that it claims, had
“seriously compromised the political atmosphere for continuing the
arms-control consultations”.

“Consequently, the Chinese side has decided to hold off discussion
with the US on a new round of consultations on arms control and
non-proliferation,” Lin Jian, the spokesperson, told a regular news
briefing in Beijing.

“The responsibility fully lies with the US,” he said.

Lin added that China was willing to maintain communication on
international arms control, but said the US “must respect China’s
core interests and create necessary conditions for dialogue and
exchange”.



China says halted
nuclear arms talks
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BREAKING NEWS
Vice President Kamala Harris will use her speech to frame the 2024 election as a chance to "chart a new way forward."
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US approves new $360 million arms
sale to Taiwan for drones, related
equipment
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China says it is 'seriously concerned’' about US
nuclear strategic report

Reutsrs « Last Updated: Aug 21, 2024, 013500 PM ST , B_ n)‘: _faf"?. D. % ..,‘_‘_._..

ern over a report suggesting that the U.S. approved a
hina's expanding arsenal. A Chinese foreign ministr
romoting t hina nuclear t

pian in

Korea.

China is seriously concerned about a
report that said the United Stated
approved a nuclear strategic plan to

focus on China's rapid expansion in its
nuclear arsenal, the Chinese foreign
ministry said on Wednesday.

"The 1.5. is peddling the China nuclear
threat narrative, finding excuses to seek
strategic advantage," a Chinese foreign ministry spokesperson said.

Begtane o )

According to a report by the New York Times, U.S. President Joe Biden
approved in March a highly classified nuclear strategic plan that focused on
China's quickly growing arsenal, but also seeks to prepare the U.S for possible
coordinated nuclear challenges from China, Russia and North Korea.
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US crying wolf over China’s ‘nuclear threat’
while expanding nuclear arsenal

By Global Times
Published: Aug 22, 2024 12:38 AM f W % &
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On Tuesday, a New York Times report caused quite a stir: US
President Joe Biden has ordered US forces to prepare for
"possible coordinated nuclear confrontations with Russia, China
and North Korea." It sounds like the US president was
instructing the military to prepare for doomsday, observers
pointed out.

The report revealed that in March, Biden approved a highly
classified nuclear strategy plan called "Nuclear Employment
Guidance,” which for the first time reorients the US' deterrent
strategy to focus on the so-called threat posed by China's rapid
expansion in its nuclear arsenal. The article states that this shift
comes as the Pentagon believes China's stockpiles will rival the
size and diversity of the US' and Russia's over the next decade.



No matter how the US fabricates or exaggerates the so-called China threat
narrative, China's nuclear development follows its own set pace, including
a measured increase in the quantity and quality of its nuclear arsenal,
which will not be swayed by the US' interference. This is a necessary
measure for China in a complex international environment to safeguard
its national security and territorial integrity - a legitimate act of self-
defense, Shen Yi, a professor at Fudan University, told the Global Times.

There will be no winners in a nuclear war. We urge the US to abandon
Cold War mentality, recognize that a nuclear war cannot be won and must
never be fought, reduce the role of nuclear weapons in national and
collective security policies, and take concrete actions to promote global
strategic stability, instead of doing the opposite. Instead of smearing and
hyping up China, the US should reflect on itself and consider how to
rebuild mutual trust with China through dialogue and sincerity.
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White House downplays Chinese concerns
over possible US nuclear strategy change

i
3
3
3

FILE - Senior Airman Jacob Deas and Airman ist Class Jonathan Marrs secure the titanium shroud at the top of a Minuteman III intercontinental
ballistic missile on Aug. 24, 2023, at thp Bravo g silo at Malmstrom Air Force Base in ! ‘ux tana.



White House officials on Wednesday appeared to downplay Beijing's
sentiment that it is “seriously concerned” after a report alleged the United
States recently approved a secret plan to shift some of the focus of its
nuclear strategy away from Russia to deal with Beijing's nuclear weapons
buildup.

“The guidance issued earlier this year is not a response to any single entity,
country, nor threat,” National Security Council Spokesman Sean Savett told
VOA in response to emailed questions. “We have repeatedly voiced concerns
about the advancing nuclear arsenals of Russia, [China] and [North Korea].”

“The most recent guidance builds on what was issued by previous
administrations — there is far more continuity than change,” he said.

Savett did not provide details of the new strategy but noted that “while the
specific text of the guidance is classified, its existence is in no way secret.”
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The Indian Express
https://indianexpress.com » __» Explained Climate 3

&

Why climate change poses an existential threat to Panama ... @

6 days ago — Threat of climate change ... The Panama Canal needs massive amounts of
fresh water to facilitate the passage of ships using this system of locks.

. Woodwell Climate

https://www woodwellclimate org » Stories 3

-

Drought, Climate, and the Panama Canal @

20 Feb 2024 — Drought, driven by a combination of El Nifio and climate change, has disrupted
shipping through the Panama Canal in recent months.

@ The Guardian
https://www.theguardian.com » environment » dec » ch_.

Changing climate casts a shadow over the future of ... @

22 Dec 2023 — However, in 2023 a rainfall deficit, exacerbated by the El Nifio weather
phenomenon, led to the water levels in Lake Gatun dropping. The twin ...

University of Navarra
https://en.unav.edu » ... » Reportajes }

-

The Panama Canal, exposed to the effects of climate ... @

A drought driven by the El Nifio meteorological phenomenon has reduced water in the
Panama Canal, causing lengthy and costly disruptions to international trade ...






BT Toh, 31Tl GHTHT T8 Ueh 3TTEdcaliTd Eche ohl ATHAT ohi (@[ g, 3T SUchT ShiTUT 8—
FETg UREd| ForETg UREd & THTET ¥ T8t % 1Y siTavaes ats U st
FUCTSLAT i T AT I oht {2aT 81 T 3 Sieerdl Hiew 3 HIR0T UT oAl T
T T &, R TaX § STETSii o oIt ehi &THaT i & |Wehdl 8l SR UAT ST &, ar
TATHT & T 9fae Wal § U ehdT &, 3T 38k A1y €1 Afeh At somam v off




Panama
Isthmus

Pacific

South
America

Caribbean

Sea
PANAMA
) |
ég Lake
(’ Alajuela
NA Panama
Lake 'LE?,EE"
Gatun 5,
Y
/‘* Panama city
Locks ™ \
“"\

RN

PACIFIC OCEAN



The only port with terminals
In two oceans

It's All About Connectivity
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Panama Canal
canal, Central America




PANAMA CANAL

TIMELINE OF MAJOR EVENTS INTERESTING FACTS

Ol ontth = 50 il B0y st

1881 - First ground broken by French
PEERRRRReeY
Jan. 20, 1882 - French start active work """"""' )M\

number of fatalities
Feb. 23, 1904 - U.S. acquires the canal from France during construction: ~25,600 LA8:
May 4, 1904 - U.S. begins work on the canal many dve to malaria and yollow fever average transit

Nov. 6, 1906 - Pres. Theodore Roosevelt visits Panama, time: 8-10 hours

the first U.S. president to make an
official visit outside of the U.S.

May 10, 1913 - Waters of the Atlantic and Pacific oceans
finally meet

Aug. 15, 1914 - SS Ancon completes the first transit; top canal users:
Panama Canal is open to traffic United States and China

1900s - Improvements continue to be made, including
the addition of lighting and the widening and
deepening of the canal channel

Sept. 15, 1977 - Treaty signed that will eventually turn
over control of the canal to Panama

container ship capacity = 5,000 TEUs
1 TEU (twenty-foot equivalent unit) is ~1,200 cubic feet

12,000-15,000 ships transit the canal each year

52

million gallons
of water used
during each
transit

Francisco v? York City

Dec. 31, 1999 - U.S. hands over control to Panama

Sept. 2007 - Expansion work on the
canal officially begins

June 2016 - Canal expansion completed

‘ © Enoy pedia B




A PANAINVIA
CANAL TRANSIT

ATLANTIC OCEAN
START

/ The vessel pays the toll
and transits through

Gatun Locks.

1
> GATUN LOCKS

In these locks, the vessel is raised
26 meters above sea level 1o
// the level of Gatun Lake.

| 8
GATUN LAKE

The vessel enters Gatun Lake and
navigates 34 km until Culebra Cui.

s &

CULEBRA
CuUT

In Culebra Cut, the
transit is 13.7 km until
Pedro Miguel Locks.

PED RO MIGUEL

MIRAFLORES
LAKE

The vessel navigates 1.6 km

until the next locks. M I RAFLORS
LOCKS

The vessel is lowered two

FI N ISH steps to the level of the

The vessel reaches the Pacific Pacific Ocean.

Ocean and finishes its transit
"// PACIFIC OCEAN

through the Panama Canal.

=X

micanaldepanama.com [ canaldepanama  [g @thepanamacanal CANAL DDE PANANAA
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Atlantic
Ocean
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Isthmus of Panama:

*An isthmus is a narrow strip of land that connects two
larger landmasses and separates two bodies of water.

* They are natural sites for ports and canals linking
terrestrial and aquatic trade routes.

*The Isthmus of Panama links the continents of North
and South America, and separates the Pacific and
Atlantic Oceans.

|t was formed when the Caribbean tectonic plate got
pushed between the North and South American
Plates. The resultant tectonic activity raised the seafloor.
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PANAMA: THE RECORD-BREAKING
‘NEW' CANAL \\o

& &
P ANA
wirale p

LARGE SHIPSTHAT HAVE TRANSITED

THE NEW CANAL

BETWEEN 2016 AND 2021

M ANNUAL AVERAGE 13 i 00

Oghy OFSHPS | A

4N C
2 0 ﬂ ([T

740 ;-
TONS OF TRANSITED CARGO TOTAL CANAL'S ©
IN FISCAL YEAR 2021 W\ ‘ REVENUEIN2022 &=

516 mIn

- 421in$

Source:
Autoridad del Canal de Panama

SA-CANAL DE PANAMA




Daily transit trade volume
(million metric tons, 7-day moving average)

8 _Cape of Good
Hope

~tr‘,~f ‘ ‘J VA 11' "N

2 - Suez Canal
NNttt "r*en - Panama Canal
0 1 1 1 | 1 1
Jan 2023 Apr 2023 Jul 2023 Oct 2023 Jan 2024 Apr 2024

Sources: UN Global Platform, IMF PortWatch. IM F
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upper canal

control cabin

lock chamber

o %
=z

lower canal

upstream gate

downstream gate

© 2014 Encyclopadia Britannica, Inc.






ZN\

=y Importance of Panama Canal for
selected countries

1.,1,. -—JI
Share of trade volume, in tons, going through the Panama Canal, 2021

UNITED NATIONS
UNCTAD

Ecuador Peru Chile China United States

Source: NCTAD estimates, based on data from the Panama Canal Authority and UNCTAD trade volume
statistics.



annual trade value through panama canal 4 o)

The Panama Canal moves about $270 billion worth of cargo - =7
annually, which is about 5% of all global maritime trade. The
canal is a 50-mile artificial waterway that connects the "-'-‘ e
Atlantic and Pacific Oceans in the Isthmus of Panama. It's a . N
key chokepoint in the global maritime network, along with ,_=:;" /

the Suez Canal, the Strait of Hormuz, and the Strait of

Malacca. The canal's locks lift ships to Gatun Lake, an artificial freshwater lake
that's 85 ft above sea level, which shortens the travel time between the
oceans and avoids the route around the southernmost tip of South

America. @

The Panama Canal is the largest economic contributor to Panama's services
sector, which accounts for about 80% of the country's GDP. In 2021, the canal
generated nearly $3 billion in revenue from tolls. The U.S. is the largest user of
the canal, with about 73% of its traffic being U.S. commodity export and
import containers. @



india trade amount through panama canal p4

Alll Images News Videos Books Maps Shopping : More Tools

< f5<id «) InEnglish

India-Panama trade in 2022-23 was US$ 597.91 million (Exports to

Panama, US$ 314.56 million and Imports from Panama, US$ 283.35
million).

India Exports to Panama

India Exports to Panama was US$307.32 Million during 2023, according to the United Nations COMTRADE

database on international trade. India Exports to Panama - data, historical chart and statistics - was last updated on
August of 2024.

=) 5Y 10Y 25Y MAX 1! Compare + (&> Export S AP :



- Panama Canal restrictions will likely cause many ships to divert to other
routes.

Potential alternative shipping routes

3, 964

fewer transits
through the
Panama Canal
in 2024

Source: world trade statistics; Panama Canal Authority



Potential alternative shipping routes

1,954

more transits
around the Cape
of Good Hope
(~b more

ships per day)

Source: Panama Canal Authority; world trade statistics

McKinsey & Company



The world's biggest trade chokepoints

Suez Canal

Panama

Canal —

Malacca
Strait

Strait of
Hormuz

@ Source: NED, OSM



¥ U.5. Intermodal Route: == Panama Canal Route: ! * == Suez Canal Hn-ute: MNumbers are an approximation and may

18,000 TEUs+ along Pacific Ocean Current capacity — Panamax {up | Suezmanx (18,000 TEUs+) with Y&y based on size and type ”f’hii
route; limited on land (16 railcars to 5,000 TEUs); post-axpansion - no cap;ﬂt:lt',r constraints
equal one post-Panamax) capacity — post-Panamax (up to - ™

12,000 TEUs)



Panama Canal Top 10 countries by origin and destination of cargo

—— .
[#65 Korea |

”4 ,‘d ;15 n

#3 Chile #5 Peru @ Origin @ Destination

Source: pancanal.com. Analysis and Graphic: Alllanz Global Corporate & Specialty
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Hayflick










ScienceDirect.com
https://www sciencedirect. com > medicine-and-dentistry 3

E

Hayflick Limit - an overview @

Hayflick limit is a state of cells entering into aging due to chronic inflammation and cell
damage or entering the phase of cell mutation towards cancer. From: ...

ScienceDirect.com
https:/f'www sciencedirect.com » topics » hayflick-limit &

E

Hayflick Limit - an overview @

Hayflick limit or Hayflick's phenomena is defined as the number of times a normal cell
population divides before entering the senescence phase. Macfarlane ...

0 Nature
https://www. nature.com > ___» timeline 3

-

Hayflick, his limit, and cellular ageing @
by JW Shay - 2000 - Cited by 1169 — Almost 40 years ago, Leonard Hayflick discovered that
cultured normal human cells have limited capacity to divide, after which they become ...



€he New Hork Times

Leonard Hayflick, Who Discovered
Why No One Lives Forever, Dies at 96

A biomedical researcher, he found that normal cells can divide
only a certain number of times before they age — which, he said,
explained aging on a cellular level.




Biomedical researcher Leonard
Hayflick, who discovered that
normal somatic cells can divide *
(and thus reproduce) only a
certain number of times, died on
August 1 at the age of 98.

Hayflick’s discovery fundamentally
changed the understanding of
aging — especially the thesis that
cells are capable of being
immortal, and aging is simply a
factor of externalities such as
disease, diet, and solar radiation.







Born

Died

Alma mater

Known for

Fields

Institutions

Leonard Hayflick
May 20, 19238

Fhiladelphia, Pennsylvania, U.S.

August 1, 2024 (aged 96)
Sea Ranch, California, U.S.

Discovering the Hayflick limit
WI-33 cell strain

Vaccine Production

Cell culture

Aging research

Scientific career

Biochemistry
Biophysics

Cell Biology
Enzymology
Genetics
Maolecular Biology

Wistar Institute

Liniversity of Pennsylvania
Stanford University School of
Medicine

Liniversity of Florida

LICSF School of Medicine

Liniversity of Pennsylvania {(FPhD)

About Leonard Hayflick

Leonard Hayflick, born in 1928, studied at the University of California, San Francisco.
He made important discoveries about how cells age, showing that cells cannot
divide forever, which challenged earlier beliefs. His research helped us better
understand how aging works and has been important in the fields of genetics,
cancer research, and regenerative medicine. He also pointed out the key role of
telomeres—protective parts of our DNA—In determining how long cells can keep
dividing.







The Concept and Proof
of the Hayflick Limit

At one time it
was claimed

that human cells
could be immortal
if grown properly
in cell cultures.

American
anatomist

was able to prove
that human cells
actually age just
as we do.

This knowledge

has expanded the
understanding of
human longevity
and how to
effectively prolong it.




What is the Hayflick Limit?

The Hayflick Limit is a concept in cellular biology that refers to
the maximum number of times a normal human cell can divide
before it stops dividing and enters a state known as senescence.
This limit is typically around 40 to 60 cell divisions.

The Hayflick Limit is named after Eeonard Havihick, who
discovered in the 19608 that normal cells have a finite capacity
for replication. The phenomenon is associated with the
shortening of telomeres, which are protective caps on the ends
of chromosomes. With each cell division, telomeres shorten,
eventually leading to the cell's inability to divide further.

This limit is important in understanding aging and the
development of age-related diseases.
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- Telomeres shorten

- Cell division stops
\ - senescence
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MITOSIS STAGES

@ Interphase | @ Prophase | @ Metaphase | @) Anaphase | @ Telophase



Interphase
DNA is replicated,

cell prepares for
mitosis. ¢

Nucleus
Nucleolus / ‘ / A .
Chromatin @
Mikrotubule” )

Prophase

Chromatin condenses making
the chromosomes visible.

Pole Prometaphase
Centrioles Chromosomes & ::Jecali:rdeo'x:bpe
N 4. Nuclear envelope ‘
Spindle/
Telophase <
Daughter
chromosomes A
reach the poles
and form two ‘
new nuclei. @
q Metaphase
Daughter chromosomes | The chromosomes
become aligned at
Anaphase '

the equatorial

Sister chromatids plane.

separate and the
resultant daughter
chromosomes move
toward the poles.







MEIOSIS

Meiosis is the process where a cell divides twice, forming four cells
that each contain half the genetic information (2n-n).

Prophase | Anaphase | Prophase Il Anaphase Il
Chromosomes Homologous Two diploid Sister chromatids
pairup chromosomes cells pull apart

pull apart

_@ ﬁ. ______ D | @ €3 :

DNA copied [ @ @ 0 m
Recombination Telophase | Telophase Il
occurs & Cytokinesis é«;‘l_letaphase I & Cytokinesis
Cell pinchesin [,?Qﬁ;“a'{" = Cellpinchesin
Metaphase | middle equator middle
Ch rl'iamosnr:[nes Four halilsplmd
neupa ce
equator

Meiosis forms sperm and egg (sex cells or gametes).
SCIENCENOTES.ORG
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The Cell Cycle

The cell grows and copies its DNA
e G1:Cell growth

e S:DNA synthesis
e G2: More growth,
preparation for mitosis

The cell divides its DNA and
cytoplasm, forming two new cells

* Prophase
e Metaphase
e Anaphase
e Telophase

G : Resting state where the cell
performs its functions and is not
preparing to divide

sciencenotes.org



Significance of Cell Division

Cell division plays an important role in all living organisms, as it 1s

essential for growth, repair and reproduction.

This process helps in:

Renewing of damaged cells.

Production of new cells from older ones.

Maintains the total number of chromosomes.
Provides more cells for growth and development.
Repairs and controls the damage caused to the cells.

Also helps in the survival and growth of living organisms.

e A

It is responsible for the definite shape, size and proper growth and
development of an individual.

8. In plants, mitosis helps in the formation of new parts and in
repairing damaged parts.



The Hayflick limit states that organisms, including humans, have
a built-in cellular clock that sets a maximum lifespan.

For humans this limit is estimated to be around 125 years, after
which no external factors or genetic modifications can extend
lifespan further.

Hayflick’s discovery has been applied to cells from various
animals, revealing different Hayflick limits based on species’
lifespans.

Ex. Galapagos turtles, have cells that can divide approximately
110 times, whereas laboratory mice have a much lower limit of
around 15 divisions.



» Hayflick found that cells go through three phases.

o The first is rapid, healthy cell division.
o Inthe second phase, mitosis slows. In the third stage, senescence, cells stop dividing entirely.

o They remain alive for a time after they stop dividing, but sometime after cellular division ends, cells do a
particularly disturbing thing: Essentially, they commit suicide.

o Once a cell reaches the end of its life span, it undergoes a programmed cellular death called apoptosis.



Biological Basis

The primary reason behind the Hayflick
Limit lies in the structure of
chromosomes.

* At the ends of chromosomes are repetitive

nucleotide sequences called telomeres.

Each time a cell divides, its telomeres
shorten. Eventually, they become too short
to protect the chromosome, leading to
cellular aging and cessation of division.

This phenomenon ensures that cells with
potential DNA damage do not Keep

dividing, which could lead to diseases like
cancer.




“Hayflick limit” of fibroblasts in the culture
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SENESCENCE

Senescence refers to the biological process of aging,
characterized by a progressive decline in physiological
function and an increased susceptibility to disease and
death. It can occur at the level of cells, where it is known
as cellular senescence, or at the organismal level, which
invalves the aging of the whole organism. Cellular
senescence involves irreversible cell cycle arrest, while
organismal senescence is marked by changes such as
reduced fertility and increased mortality with age.



Senescence origin
and consequences

SASP-mediated
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What causes senescence?:

Cellular senescence is caused by several factors, often
related to stress, damage, or reaching the Hayflick Limit.
The key causes of senescence include:

1. _ Each time a cell divides, the

telomeres (protective caps at the ends of chromosomes)
shorten. Eventually, telomeres become too short to
protect the chromosomes, triggering a DNA damage
response that halts cell division and leads to senescence.
This process is closely related to the Hayflick Limit.



2. _ Cells can enter senescence if their DNA is
damaged beyond repair. This damage can be caused by factors
like oxidative stress, radiation, chemicals, or errors during DNA
replication. Persistent DNA damage activates the cell's DNA
damage response, leading to a permanent arrest in the cell
cycle.

3. _ Oncogenes are mutated or

overexpressed genes that can drive uncontrolled cell
proliferation and lead to cancer. However, the activation of
certain oncogenes can paradoxically induce senescence as a
protective mechanism against cancer. This process, known as
oncogene-induced senescence, helps to prevent the propagation
of potentially cancerous cells.



4, _ Alterations in the regulation of

gene expression, such as changes in DNA methylation or
histone modification, can also drive cells into senescence.
These changes can disrupt normal cellular functions and
lead to the activation of senescence pathways.

5. _ Reactive oxygen species (ROS)

generated during normal cellular metabolism or in
response to environmental stress can damage cellular
components, including DNA, proteins, and lipids. Chronic
oxidative stress contributes to the accumulation of
damage and can push cells into senescence.



6. _ Mitochondria, the cell's

energy-producing organelles, can become less efficient and
more prone to generating ROS as cells age. Mitochondrial
dysfunction can lead to energy deficits and increased
oxidative stress, contributing to the onset of senescence.

Senescent cells remain metabolically active but stop dividing
and often acquire a pro-inflammatory phenotype known as
the senescence-associated secretory phenotype (SASP).
While senescence serves as a protective mechanism to
prevent damaged or stressed cells from proliferating, the
accumulation of senescent cells over time contributes to
aging and age-related diseases.



Can senescence be reversed?:

Reversing cellular senescence is a topic of significant interest in aging
research, and while complete reversal is challenging, some progress
has been made in manipulating the senescence process. The key
approaches that have been explored include:

. Senolytics: Senolytics are drugs that selectively target and eliminate
senescent cells. By clearing these cells from tissues, researchers aim to
reduce the negative effects associated with the accumulation of
senescent cells, such as inflammation and tissue dysfunction. Studies in
animal models have shown that senolytics can improve healthspan and
reduce the incidence of age-related diseases. However, this approach
does not reverse senescence in individual cells but rather removes the
senescent cells from the body.



2. Telomerase Activation: Telomerase is an enzyme that extends
telomeres, potentially allowing cells to divide beyond their typical
limit. In certain experimental settings, activating telomerase has been
shown to extend the lifespan of cells and, in some cases, delay the onset
of senescence. However, widespread activation of telomerase is risky,
as it can also promote uncontrolled cell growth and increase the risk of
cancer.

3. Reprogramming to Induced Pluripotent Stem Cells (iPSCs): Cellular
reprogramming involves turning differentiated (specialized) cells into
induced pluripotent stem cells (iPSCs), which have the potential to
divide indefinitely and differentiate into any cell type. This process
effectively "resets” the cells, erasing signs of aging, including
senescence. However, reprogramming cells to iPSCs is not practical for
therapeutic use in vivo (within the body) due to the risk of tumor
formation and other complications.



. Epigenetic Modifications: Epigenetic changes, such as DNA
methylation and histone modification, play a role in the onset of
senescence. Modifying these epigenetic marks can, in some cases,
reverse senescence. Certain compounds and interventions, like the use
of Yamanaka factors (a set of genes used in reprogramming), have
shown potential in partially resetting the epigenetic clock of cells,
reducing signs of senescence and aging. However, this approach is still
experimental and requires careful control to avoid adverse effects.

. Metabolic and Mitochondrial Interventions: Improving
mitochondrial function or reducing oxidative stress can sometimes
delay or even partially reverse aspects of senescence. Compounds like
NAD+ precursors (e.g., nicotinamide riboside) and antioxidants are
being studied for their potential to restore cellular energy levels and
reduce the impact of oxidative stress, thereby mitigating some effects
of senescence.



6. Gene Editing and RNA Interference: Advanced gene-
editing tools like CRISPR/Cas9 and RNA interference
(RNAIi) can potentially be used to modify or silence genes
involved in the senescence process. For instance,
targeting the p16INK4a or p21 pathways, which are often
upregulated in senescent cells, could delay or reverse
senescence. However, this approach is in its early stages
and poses significant technical and safety challenges.



Implications for Cancer:

* Cancer cells circumvent the Hayflick Limit by activating an
enzyme called telomerase, which rebuilds the telomeres,
allowing these cells to divide indefinitely.

* This unregulated division is a hallmark of cancer,
making the understanding of telomere biology crucial for
developing anti-cancer therapies.



Research and Future Directions:

* Current research focuses on understanding telomere
biology and developing interventions that can safely
extend cell lifespan.

* Innovations in gene editing, telomerase activation,
and senolytics (drugs that clear senescent cells) are
promising but are still in experimental stages.
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Are there any other theories related to the Hayflick limit?

1. Telomere Shortening Theory:

Relation to Hayflick Limit: This theory is directly connected to the Hayflick limit. It
suggests that telomeres, the protective caps at the ends of chromosomes, shorten with
each cell division. When they become too short, the cell can no longer divide, leading
to senescence (cell aging).

Key Point: Telomere shortening is considered a major cause of the Hayflick limit, as it
signals the cell to stop dividing when critical length is reached.

2. DNA Damage Theory:

Description: Over time, cells accumulate damage to their DNA due to environmental
factors, oxidative stress, and errors during replication. This damage can lead to
mutations, loss of function, and eventually, cell death.

Relation to Hayflick Limit: The accumulation of DNA damage may contribute to the
onset of senescence once the damage becomes too extensive for the cell's repair
mechanisms to handle.




3. Mitochondrial Theory of Aging:

Description: This theory focuses on the role of mitochondria, the energy-producing
organelles in cells. Mitochondria generate reactive oxygen species (ROS) as a
byproduct of energy production, which can damage cellular components, including
DNA, proteins, and lipids.

Relation to Hayflick Limit: The damage caused by ROS can impair mitochondrial
function, leading to cellular energy deficits and contributing to the aging process,
which may limit the number of divisions a cell can undergo.

4. Epigenetic Theory:

Description: Epigenetics involves changes in gene expression without altering the
underlying DNA sequence. Over time, epigenetic modifications, such as DNA
methylation and histone modification, can accumulate, leading to changes in cellular
function and aging.

Relation to Hayflick Limit: Epigenetic changes can influence the expression of genes

involved in cell division and senescence, potentially playing a role in enforcing the
Hayflick limit.



5. Free Radical Theory:

Description: This theory suggests that free radicals, unstable molecules with
unpaired electrons, cause cumulative damage to cells over time. This damage
can affect DNA, proteins, and cell membranes, leading to aging and the eventual
cessation of cell division.

Relation to Hayflick Limit: The oxidative damage caused by free radicals may
contribute to cellular aging and the eventual onset of senescence.

6. Immunological Theory of Aging:

Description: This theory suggests that the immune system weakens with age,
leading to a reduced ability to fight infections and clear damaged cells. This
decline in immune function contributes to aging and increased vulnerability to
diseases.

Relation to Hayflick Limit: The weakening of the immune system can accelerate
the aging process in cells, potentially contributing to the Hayflick limit by
allowing damaged cells to accumulate.




7. Wear and Tear Theory:

Description: This theory posits that cells and tissues accumulate
damage over time from various sources, including
environmental stress, physical strain, and chemical exposure.
This damage eventually leads to the breakdown of cellular
functions.

Relation to Hayflick Limit: The accumulated damage may limit a
cell's ability to divide, contributing to the Hayflick limit and
cellular aging.
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