
















Relentless monsoon rains and flooding have stranded nearly three million people in
Bangladesh and killed 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.



























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.













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.



































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.



बाांग्लादेश की अांतरिम सिकाि ने गुरुवाि को अपदस्थ प्रधानमांत्री शेख हसीना का िाजनयिक पासपोर्ट

िद्द कि यदिा। आांतरिक मांत्रालि ने एक बिान में कहा यक सुश्री हसीना के पासपोर्ट के साथ-साथ पूवट

सिकािी मांयत्रिों औि पूवट साांसदों के पासपोर्ट जो अब अपने पदों पि नहीं हैं, उन्हें िद्द यकिा गिा है।

हसीना बाांग्लादेश में छात्रों के यविोध प्रदशटन के दौिान भड़की यहांसा के बाद यस्थयत को सांभालने में

नाकाम िहीं थी।

अवामी लीग के कई नेताओां के िाजनयिक पासपोर्ट िद्द

आांतरिक मांत्रालि ने एक बिान में कहा, "पूवट प्रधानमांत्री, उनके सलाहकाि, पूवट कैयबनेर् औि भांग

िाष्ट्रीि यवधानसभा के सभी सदस्ि अपने पदों के आधाि पि िाजनयिक पासपोर्ट के यलए पात्र थे।

ियद उन्हें उनके पदों से हर्ा यदिा गिा है िा वे सेवायनवतृ्त हो चुके हैं, तो उनके औि उनके जीवनसाथी

के िाजनयिक पासपोर्ट िद्द यकए जाने चायहए।" हसीना की सिकाि पि बडे़ पैमाने पि दुर्विटवहाि का

आिोप लगािा गिा था, यजसमें िाजनीयतक यविोयधिों की सामूयहक यहिासत औि न्िािेति हत्िा

शायमल है।
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अमेरिका को डि है यक चीन, रूस औि उत्ति कोरििा के साथ कभी भी पिमाणु िुद्ध

हो सकता है. इसके यलए माचट में ही अमेरिकी िाष्ट्रपयत जो बाइडेन ने बेहद खुयििा

दस्तावेज पि हस्ताक्षि यकए थे. यजसमें अमेरिका की न्िूयललिि िणनीयत में कुछ

बदलाव यकए गए हैं, िे बदलाव चीन, रूस औि उत्ति कोरििा के बढ़ते पिमाणु

हयथिािों के आधाि पि हुए हैं. इस पि जो बाइडेन के हस्ताक्षि भी हैं. इसका नाम है

न्िूयललिि एांप्लॉिमेंर् गाइडेंस (NEG).

NEG ही अमेरिका की पिमाणु िणनीयत को ति किता है. िह यनधाटरित किता है यक

यकस पिमाणु सांपन्न देश के साथ यकस तिह पेश आना है. एर्मी जांग के दौिान लिा-

लिा कदम उठाने हैं. इस दस्तावेज में हुए बदलावों में बाइडेन ने अपनी सेनाओां को

रूस, चीन औि उत्ति कोरििा के साथ पिमाणु जांग के यलए तैिाि िहने को भी कहा

है.



िह खुलासा न्िूिॉकट र्ाइम्स ने यकिा

है. 20 अगस्त 2024 को र्वहाइर् हाउस

ने कहा यक िह िोजना अमेरिकी

िाष्ट्रपयत ने इस साल के शुरूआत में ही

अपू्रव कि यदिा था. इसमें यकसी एक

देश से पिमाणु िुद्ध का खतिा नहीं है.

बयकक तीन देशों से हैं. लेयकन द

र्ाइम्स ने रिपोर्ट यकिा है यक अमेरिका

को सबसे ज्िादा खौि चीन का है.







िेडिेशन ऑि अमेरिकन साइांयर्स्र््स के मुतायबक

दुयनिा में सबसे ज्िादा पिमाणु हयथिाि रूस के पास

हैं. रूस के पास 5580 पिमाणु हयथिाि हैं, जो यपछले

कुछ समि में बढे़ हैं. इसके बाद अमेरिका के पास

5044 हयथिाि हैं. िे कम हुए हैं. यिि चीन के पास

500 न्िूयललिि वेपन हैं, जो बढे़ हैं.

फ्ाांस के पास 290, यिरे्न के पास 225, भाित के

पास 172, पायकस्तान के पास 170, इजिािल के

पास 90 औि उत्ति कोरििा के पास 50 पिमाणु

हयथिाि हैं. फ्ाांस औि इजिािल के हयथिािों में कोई

बढ़ोतिी नहीं हुई है. लेयकन अमेरिका को छोड़कि

बाकी सबके हयथिािों की सांख्िा बढ़ी है. इसयलए

अमेरिका पिेशान है.



चीन से इतने खौि की वजह लिा है?

अमेरिका को चीन का खौि इसयलए है लिोंयक डै्रगन

के पास 500 पिमाणु हयथिाि हैं. िे यपछले साल 410

थे. चीन अपने न्िूयललिि वेपन को बहुत तेजी से बढ़ा

िहा है. जबयक औि यकसी भी देश ने ऐसा नहीं यकिा

है. आम्सट कां रोल एसोयसएशन के एलजीलिूयर्व

डाििेलर्ि डेरिल यकां बाल ने कहा यक अमेरिकी

खुयििा के मुतायबक चीन 2030 तक अपने पिमाणु

हयथिािों का जखीिा दोगुना कि लेगा. िानी िे सांख्िा

500 से 1000 के बीच होगी.





पूिी दुयनिा में पिमाणु हयथिािों को कम किने

औि खत्म किने की मुयहम चल िही है. ऐसे में

अगि चीन हयथिािों का जखीिा बढ़ा िहा है तो

इससे दुयनिा को यदलकत होगी. लिोंयक उसकी

गयत बहुत तेज है. चीन की सेना से रिर्ािि

सीयनिि कनटल जोउ बो ने कहा यक बीयजांग के

यलए चुपचाप बैठे िहना सांभव नहीं है. वो कुछ

न कुछ तो किेगा ही. अमेरिका उसके पिमाणु

नीयतिों पि यनिांत्रण नहीं कि सकता. न्िूयललिि

हमला पहले वो नहीं किेगा. चीन औि भाित ने

ही इस बात पि अपनी िजामांदी जायहि की है.









“The president recently issued updated nuclear-weapons
employment guidance to account for multiple nuclear-armed
adversaries,” Vipin Narang, an M.I.T. 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
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.















“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.



18 Jul 2024



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”.





Updated 9:18 AM GMT+5:30, June 19, 2024









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.





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.”















6











.



.



.



.



पनामा नहि, जो अर्लाांयर्क औि प्रशाांत महासागिों को पनामा के इस्थमस (Isthmus of 

Panama) के माध्िम से जोड़ती है, 110 साल पहले जहाजों के यलए खोली गई थी। िह नहि

वैयिक समुद्री र्विापाि का एक महत्वपूणट यहस्सा है, यजससे हि साल हजािों जहाज गुजिते हैं।

हालाांयक, आज पनामा नहि एक अयस्तत्वगत सांकर् का सामना कि िही है, औि इसका कािण है—

जलवािु परिवतटन। जलवािु परिवतटन के प्रभावों ने नहि के यलए आवश्िक ताजे पानी की

उपलब्धता को प्रभायवत किना शुरू कि यदिा है। सखेू औि बदलते मौसम के कािण पानी का स्ति

घर् िहा है, यजससे नहि में जहाजों के गुजिने की क्षमता कम हो सकती है। अगि ऐसा जािी िहा, तो

पनामा नहि का भयवष्ट्ि खतिे में पड़ सकता है, औि इसके साथ ही वैयिक समुद्री र्विापाि पि भी

गहिा असि पड़ सकता है।

िह सांकर् न केवल पनामा नहि के यलए, बयकक उन देशों औि कां पयनिों के यलए भी यचांता का

यवषि है, जो इस नहि के माध्िम से अपने माल का परिवहन किते हैं। जलवािु परिवतटन के चलते

िह ऐयतहायसक नहि अपने अयस्तत्व के सबसे बडे़ सांकर् का सामना कि िही है।



.



.





.



.







पनामा नहि: 110 वषों में पहली िात्रा औि मौजूदा चुनौयतिााँ:

15 अगस्त 1914 को पहली बाि एक जहाज पनामा नहि से गुजिा, यजसे110 साल पूिे हो

गए हैं। िह 82 यकलोमीर्ि लांबी नहि, जो इांजीयनिरिांग की महान उपलयब्धिों में से एक

मानी जाती है, अटल ांटटक और पैटिटिक मह ि गरों के बीच एक शॉटटकट प्रद न करती ह।ै यह

पन म के इस्थमि को क टती है और न्िूिॉकट औि सैन फ्ाांयसस्को के बीच लगभग 12,600

यकलोमीर्ि की िात्रा को कम किती है। यह दटुनय की िबिे महत्वपरू्ट टशटपांग लेनों में िे एक

ह।ै

ह ल ांटक, हर टदन औसतन 36 से 38 जहाज नहि िे गजुरते हैं, टपछले टदिांबर में टै्रटिक घटकर

22 जह ज प्रटत टदन तक पह ांच गय थ , और 160 से अयधक जहाज नहि के दोनों ओि अर्के

हुए थे। इसका कािण था लेक गेरु्न का जलस्ति में यगिावर्, जो पन म नहर प्रर् ली के

िांच लन के टलए एक महत्वपरू्ट कृटिम जल शय ह।ै



.



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.

•It 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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पनामा नहि का जल यलफ्र् प्रणाली:

पनामा नहि केवल दो बडे़ पानी के शिीि को जोड़ने वाली एक साधािण नहि नहीं है —

िह एक जयर्ल औि उच्च-प्रौद्योयगकी प्रणाली है जो जहाजों को एक छोि से दूसिे छोि

तक ले जाने के यलए लॉक औि यलफ्र् का उपिोग किती है।

पनामा नहि से जुडे़ दो महासागि समान ऊाँ चाई पि नहीं हैं। पैयसयिक महासागि

अर्लाांयर्क महासागि से थोड़ा ऊाँ चा है। इसयलए, जब एक जहाज अर्लाांयर्क से नहि

में प्रवेश किता है, तो उसे पैयसयिक महासागि तक पहुांचने के यलए ऊाँ चाई प्राप्त किनी

पड़ती है। िह लॉक यसस्र्म के माध्िम से यकिा जाता है, जो जहाजों को आवश्िक

समुद्री स्ति पि यलफ्र् औि ड्रॉप किता है।



लॉक का सांचालन (Operation of the Locks):

• जहाज का प्रवेश: जह ज पहले लॉक चैंबर की ओर बढ़त  ह,ै जो िमदु्र स्तर पर होत  ह।ै 

गेट खलुत  ह ैऔर जह ज चैंबर में प्रवेश करत  ह,ै टिर गेट बांद हो ज त  ह।ै

• पानी का स्ति समािोजन: पहले और दिूरे चैंबर (ऊँच ई पर) के बीच क  व ल्व खोल  

ज त  ह,ै टजििे प नी पहले चैंबर में बहत  ह ैऔर इिक  स्तर बढ़ ज त  ह।ै

• पिीक्षण: जब दोनों चैंबर के प नी के स्तर िम न हो ज ते हैं, तब बीच क  गेट खलु ज त  

ह ैऔर जह ज अगले चैंबर में प्रवेश कर ज त  ह।ै यह प्रटिय  तब तक दोहर ई ज ती ह ैजब 

तक जह ज ग टुन लेक पर 85 िीट की ऊँच ई तक नहीं पह चँ ज त ।

• नीचे लाना: जब जह ज को नहर के दिूरे छोर पर िमदु्र स्तर पर व पि ल न  होत  ह,ै तो 

उल्ट  प्रटिय  की ज ती ह।ै





.
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.
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.



.



.
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जलवािु परिवतटन का खतिा (Climate 

change threat): 



जलवािु परिवतटन का खतिा (Climate change threat): 

पनामा नहि को जहाजों के आवागमन के यलए बहुत अयधक ताजे पानी की ज़रूित होती है। िह 

पानी ज्िादाति गारु्न झील से गुरुत्वाकषटण की मदद से यमलता है (पांप की जरूित नहीं होती)।

पनामा नहि से एक जहाज के गुजिने के यलए 50 यमयलिन गैलन (लगभग 200 यमयलिन लीर्ि) 

पानी की आवश्िकता होती है। इसका मतलब है यक हि यदन, नहि न्िू िॉकट  यसर्ी के 8 यमयलिन 

यनवायसिों द्वािा इस्तेमाल यकए गए पानी की मात्रा से ढाई गुना ज्िादा पानी का उपिोग किती 

है।

यपछले साल, गारु्न झील के पानी का स्ति कम होने के कािण, कम जहाज ही नहि से गुजि पाए 

औि जो जहाज गुजिे, उन्हें अलसि अपने माल की मात्रा कम किनी पड़ी। अगि समुद्र के पानी का 

उपिोग यकिा जाए, तो इससे गारु्न झील की लवणता बढ़ जाती है, जो पनामा के 4.4 यमयलिन 

लोगों के आधे से अयधक के यलए पीने का पानी है।



हालाांयक इस साल बारिश की यस्थयत बेहति िही है, लेयकन यवशेषज्ञों का कहना है यक िह

केवल एक अस्थािी िाहत है। SSA इांर्िनेशनल के अध्िक्ष कालोस उरिटओला ने NYT से

कहा, “बारिश न केवल सड़कों को धोती है, बयकक हमािी सोच को भी साि किती है औि

हमें लगता है यक समस्िा हल हो गई है। पानी की समस्िा स्थािी है।”

िह स्थािी समस्िा जलवािु परिवतटन की बड़ी समस्िा से जुड़ी है। पनामा में वषों से बारिश

की कमी होती िही है, लेयकन अब िह अयधक आम हो गई है। यवशेषज्ञों का कहना है यक

जैसे-जैसे धिती गमट होती जा िही है, िह कमी भयवष्ट्ि में औि भी बढ़ सकती है।

यस्मथसोयनिन रॉयपकल रिसचट इांस्र्ीर््िूर् के जलवािु परिवतटन यवशेषज्ञ स्र्ीवन पैर्न ने

गायजटिन से कहा यक “ऐयतहायसक रूप से, हि 20 साल में El Niño इवेंर् के कािण

बारिश की कमी होती थी। यपछले 26 वषों में िह तीसिी बड़ी बारिश की कमी है।



एक यववादास्पद समाधान:

पनामा नहि के अयधकािी ने नहि के यलए पानी का एक दूसिा स्रोत बनाने का प्रस्ताव यदिा है,

यजसमें रििो इांयडिो नदी को िोकने का सझुाव यदिा गिा है। िह पहली बाि नहीं है जब ऐसा

प्रस्ताव िखा गिा है, लेयकन पहले एक पुिाना कानून इस नदी को छूने की अनुमयत नहीं देता था।

यपछले महीने, पनामा की सपु्रीम कोर्ट ने उस प्रयतबांध को हर्ा यदिा, यजससे 1.6 अिब डॉलि की

लागत से एक डेम बनाने का िास्ता खुल गिा। यजससे नहि के यलए अगले 50 वषों तक पानी की

उपलब्धता सयुनयित की जा सके। हालाांयक, इसकी सामायजक समस्िाओां के कािण यववाद

हुआ है।

यवस्थापन की समस्िाएाँ: लेयकन सभी लोग इस प्रस्ताव से खुश नहीं हैं। जो जलाशि इस डेम से

बनेगा, वह 2,000 लोगों के घिों को भी डुबो देगा, जो ज्िादाति यनम्न सामायजक-आयथटक वगट से

हैं। उन्हें पुनवाटयसत यकिा जाएगा औि वे दशकों से अपनी ज़मीन औि आजीयवका खो देंगे।



.
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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.



.









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 Leonard Hayflick, who
discovered in the 1960s 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.



.



.





कोयशका यवभाजन लिा है?:

कोयशका यवभाजन (Cell Division) वह प्रटिय है टजिके द्व र एक कोटशक खदु को

टवभ टजत करके दो य अटिक नई कोटशक एां बन ती ह।ै यह प्रटिय जीवन के टलए अत्यांत

महत्वपरू्ट ह,ै क्योंटक यह टवक ि, वटृि, मरम्मत और प्रजनन के टलए आवश्यक ह।ै

कोयशका यवभाजन के दौिान, एक माता-यपता कोयशका (parent cell) अपनी

आनुवांयशक सामग्री (DNA) को नई कोयशकाओां में समान रूप से बाांर्ती है, यजससे

प्रत्िेक नई कोयशका में पूणट जीनोम मौजूद होता है।

मनुष्ट्िों में कोयशका यवभाजन दो मुख्ि प्रयििाओां के माध्िम से होता है: समसूत्री

यवभाजन औि अद्धटसूत्री यवभाजन।



कोयशका यवभाजन के प्रकाि:

1. माइर्ोयसस (Mitosis):

माइर्ोयसस एक प्रकाि का कोयशका यवभाजन है, यजसमें एक माता-यपता कोयशका

खुद को दो समान पुत्री कोयशकाओां (daughter cells) में यवभायजत किती है। िह

यवभाजन शिीि की अयधकाांश सोमेयर्क कोयशकाओां (non-reproductive cells) में

होता है, जो शिीि की वयृद्ध, मिम्मत औि पुननटवीनीकिण में महत्वपूणट भूयमका यनभाता

है।

प्रयििा: माइर्ोयसस में, कोयशका की िोमोसोम सांख्िा समान िहती है। िायन, अगि

माता-यपता कोयशका में 46 िोमोसोम हैं, तो पुत्री कोयशकाओां में भी 46 िोमोसोम

होंगे।



.



माइर्ोयसस



2. मीिोयसस (Meiosis):

मीिोयसस एक यवशेष प्रकाि का कोयशका यवभाजन है, जो जनन कोयशकाओां (गैमीर््स,

जैसे यक स्पमट औि एग) में होता है। मीिोयसस के दौिान, एक माता-यपता कोयशका चाि पुत्री

कोयशकाओां में यवभायजत होती है, औि प्रत्िेक पुत्री कोयशका में माता-यपता कोयशका की

आधी िोमोसोम सांख्िा होती है।

प्रयििा: मीिोयसस दो चिणों में होता है—मीिोयसस I औि मीिोयसस II। 

इसमें िोमोसोम्स की सांख्िा आधी हो जाती है, यजससे नई पुत्री कोयशकाएां हाप्लॉिड

(haploid) होती हैं। िायन, अगि माता-यपता कोयशका में 46 िोमोसोम थे, तो प्रत्िेक पुत्री

कोयशका में 23 िोमोसोम होंगे। मीिोयसस प्रजनन के दौिान िुग्मकों के यनमाटण में

महत्वपूणट है औि िह आनुवांयशक यवयवधता में िोगदान देता है।



.



.
मीिोयसस



.



.



.



.



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.





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.









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. Telomere Shortening: 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. DNA Damage: 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. Oncogene Activation: 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. Epigenetic Changes: 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. Oxidative Stress: 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. Mitochondrial Dysfunction: 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:

1. 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.



4. 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.
5. 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 
(RNAi) 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.





“Modern Biological Theories of Aging”



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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