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Av‡jvP¨ welq:

1. ‡gwWK¨vj Uvwg©‡bvjwRi avibv

2. †Kv‡li kvixie „Ë

3.gvbe‡`‡ni cÖavb A½-cÖZ¨½mn wewfbœ Zš¿mg ~‡ni ZvwjKv

4.nv‡U©i wi`wgK G·vB‡Ukb



1g Aa¨vq

‡gwWK¨vj Uvwg©‡bvjwRi avibv4

f~wgKv- AvaywbK wPwKrmv e¨eo’vq B‡jKUªwb‡·i e¨vcK cÖ‡qvM jÿ¨ Kiv hv‡”Q| wbDwK¬qvi

†gwWwmbmn AvaywbK c×wZ‡Z †ivM wbb©‡qi †ÿ‡Î wPwKrmvweÁvb AvR A‡bKvs‡kB

B‡jKUªwb‡·i Dci wbf©ikxj& †ivM wbb©qmn wPwKrmvweÁv‡b e¨eüZ AwaKvsk hš¿cvwZ‡Z

eZ©gv‡b B‡jKUªwb· cÖhyw³ e¨eüZ n‡”Q| weÁv‡bi †h kvLvq wPwKrmvweÁv‡b e¨eüZ wewfbœ

ai‡bi hš¿cvwZi MVb, Kvh©cÖbvjx, e¨envi I iÿbv‡eÿb m¤ú‡K© Av‡jvPbv Kiv nq Zv‡K

ev‡qv‡gwWK¨vj BwÄwbqvwis ejv nq| gvbe‡`n wewfbœ cÖKvi A½-cÖZ¨½ mgš^‡q MwVZ| cÖwZwU

A½-cÖZ¨½B Avevi wewfbœ cÖKvi †mj ev

†Kv‡li mgš^‡q MwVZ | G Aa¨v‡q gvbe‡`‡ni wewfbœ cÖKvi A½-cÖZ¨½ Ges Gi mv‡_

m¤úwK©Z wewfbœ cÖKvi B‡jKwUªK¨vj I B‡jKUªwbK Uvwg©‡bvjwR m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q|
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†Kv‡li kvixie„Ë (Cell Physiology)

gvbe‡`‡ni MVbMZ, Kvh©MZ, e„w×MZ I eskMZ  GKK nj †mj ev †Kvl| cÖwZwU cÖvwY‡Kvl 

wewfbœ  As‡ki mgš^‡q MwVZ| GKwU Av`k© cÖvwY‡Kvl wZbwU  cÖavb Ask wb‡q MwVZ hv 

wP‡Î †`Lv‡bv nj|  Ask¸‡jvi bvg nj-

1| ‡mj †gg‡eªb ev cøvRgv †gg‡eªb (Cell

Membrane or Plasma Membrane)

2| mvB‡UvcøvRg (Cytoplasm)

3| wbDwK¬qvm (Nucleus)



‡mj †gg‡eªb ev cøvRgv †gg‡eªb-

cÖwZwU mRxe †Kv‡li †cÖv‡UvcøvRg evB‡ii †_‡K †h m~ÿè (70 †_‡K 100 Avg©‡÷ªs- A0)

we’wZe’vcK, Aa©‡f`¨ jvB‡cv-‡cÖvwUb wbwg©Z wÎeÍixq mRxe Aveib Øviv Ave„Z _v‡K Zv‡K ‡mj

†gg‡eªb ev cøvRgv †gg‡eªb e‡j| B‡jKUªb gvB‡µv‡e‥v‡ci mvnv‡h¨

†Kvl‡K ch©‡eÿb Ki‡j †`Lv hvq †h, cøvRgv †gg‡eªb PIovq cÖvq 7.5 †_‡K 10

wgwjgvBµb (mµ)| G †gg‡eªb wZbwU eÍ‡ii mgš^‡q MwVZ| ewnteÍi, ga¨eÍi I AšÍteÍi|

ewnteÍi I AšÍteÍi GK AbyeÍi †cÖvwUb Øviv MwVZ| †cÖvwUb

eÍi¸‡jvi PIov cÖvq 2 †_‡K 2.5 wgwjgvBµb (mµ)|



ga¨eÍiwU ỳÕwU wjwcW AbyeÍi Øviv MwVZ hv PIovq cÖvq 3.5 wgwjgvBµb (mµ)|| wjwcW eÍiwU

dm‡dvwjwcW AbyeÍi Øviv MwVZ| dm‡dvwjwc‡Wi

†cvjvi Uvwg©bvjØq (Polar Terminals) A_©vr cwRwUf I wb‡MwUf Avqbhy³ Uvwg©bvj

evB‡ii w`‡K A_©vr †cÖvwUb eÍ‡ii w`‡K Ges bb-†cvjvi Uvwg©bvjØq (Non-polar

Terminals) A_©vr wbDUªvj Uvwg©bvj wfZ‡ii w`‡K cieúi mshy³ Aee’vq _v‡K|



5 nv‡U©i wi`wgK G·vB‡Ukb(Rhythmic Excitation of  Heart)

gvbe‡`‡ni nvU© ev ürwc‡Ûi MVb A‡bK DbœZ ai‡bi| i³bvwjKvmg~‡ni gva¨‡g

mviv †`‡n i³ mÂvwjZ Kivi Rb¨ nvU© GKwU †Kw›`ªq RxešÍ cv¤úhš¿ wn‡m‡e KvR

K‡i| GUv wbqggvwdK ms‡KvPb I cÖmvi‡bi gva¨‡g †`‡ni wewfbœ A½ †_‡K wd‡i

Avmv i³ msMÖn K‡i I mviv †`‡n i³ mÂvjb K‡i| nvU© KvwW©qvK

†cwk ev ür†cwk bvgK ms‡KvPb-cÖmvibkxj A‣bwgQK †cwk mgš^‡q MwVZ| G‡Z

Wvb I evg Awj›` Ges Wvb I evg wbjq bvgK PviwU cÖ‡Kv Av‡Q| Wvb Awj›`,

Bb‡dwiqi K¨vfv, mywcwiqi K¨vfv I K‡ivbvix mvBbv‡mi gva¨‡g `~wlZ ev

Kve©bWvBA·vBW

(CO2) wgwkªZ i³ MÖnb K‡i ms‡KvP‡bi gva¨‡g Wvb wbj‡q †cÖib K‡i



Wvb wbjq cvj‡gvbvix agbxi gva¨‡g G i³‡K dzmdz‡m cvwV‡q †`q| c‡i  

Aw·‡Rb (O2) wgwkªZ i³ cvj‡gvbvix wkivi mvnv‡h¨ evg Awj‡›` Av‡m|  evg 

Awj›` ms‡KvP‡bi d‡j G weï× i³ evg wbj‡q Av‡m Ges evg wbjq  

ms‡KvP‡bi d‡j gnvagbxi gva¨‡g i³ mviv‡`‡n Qwo‡q c‡o| nv‡U©i  KÛvKkb 

wm‡÷g wP‡Î †`Lv‡bv nj|ürwcÛ ev nv‡U©i KÛvKkb wm‡÷g  wbgœwjwLZ Ask 

mgš‡̂q MwVZ| h_v-

1| mvB‡bvGwUªqvj †bvW (Sinoatrial Node) ev SA Node- GwU nv‡U©i

†cm‡gKvi bv‡g cwiwPZ| GwU cÖwZ wgwb‡U cÖvq 70 wU Bgcvjm •Zwi K‡i Ges  

nvU©we‡Ui m~Pbv K‡i| Bgcvjm¸‡jv Awj›` cÖvPxi n‡q G †cu․Qvq|

2| G¨vw›UªI‡fw›UªKzjvi †bvW (Antioventicular Node) ev AV Node- GwU

SA Node †_‡K mvgvb¨ †QvU| GwUI cÖwZ wgwb‡U cÖvq 60 wU Bgcvjm

•Zwi K‡i|
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Av‡jvP¨ welq: 
১. B‡jK‡UªvKvwW©IMÖvwdi I‡qfdig

২. ECG †gwk‡bi Kv‡h©i g~jbxwZ
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B‡jK‡UªvKvwW©IMÖvwd I B‡jK‡UªvGb‡mdv‡jvMÖvwdi  

avibv

f~wgKv- gvbe‡`‡ni nvU© ev ürwc‡Ûi Kvh©KvwiZv‡K  B‡jKwUªK¨vj I B‡jKUªwbK ‰ewkó¨

gva¨‡g cÖKvk Kiv‡K  B‡jK‡UªvKvwW©IMÖvd (Electrocardiograph) ev ms‡¶‡c  ECG

ejv nq| G Aa¨v‡q ECG m¤ú‡K© weeÍvwiZ Av‡jvPb v Kiv nq
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¯^vfvweK nvU©we‡Ui GKwU Av`k© ECG I‡qf GKwU P I‡qf,GKwU Q I‡qf, GKwU QRS

Kg‡cø· Ges GKwU T I‡qf wb‡q MwVZ| ECG Gi 50% †_‡K 75% Gi g‡a¨ GKwU ¶z`y U

I‡qfI †`Lv hvq| ECG Gi †em jvBb †fv‡ëR‡K ejv nq AvB‡mvB‡jKwUªK jvBb| 

mvavibZ T I‡q‡fi Ges ciewZ© P I‡q‡fi c~‡e© ECG I‡q‡fi Ask 

wn‡m‡eAvB‡mvB‡jKwUªK jvBb‡K cwigvc Kiv nq|

GKRb †ivMxi nvU© wi`g mbv³ Ki‡Z wKQz †g․wjK wbqgKvbyb Abymib Kiv nq| †hgb-

1| nvU© wi`g †iU KZ?

2| nvU© wi`g Kx wbqwgZ bv AwbqwgZ? 

3| P I‡qf¸‡jv Dcw¯ ’Z Av‡Q wK bv?

4| QRS Kg‡cø·¸‡jv Dcw ’̄Z Av‡Q wK bv?

5| P I‡qf I QRS Kg‡cø·¸‡jvi g‡a¨ 1t1 AbycvZ we`¨gvb wK bv?  

6| PR B›Uvif¨vj ayæe wK bv? BZ¨vw`|



ECG †gwk‡bi Kv‡h©i g~jbxwZ

wP‡Î GKwU wUwcK¨vj ECG †gwk‡bi eøK WvqvMÖvg AsKb K‡i cÖwZwU eø‡Ki eb©bv †`qv nj|

gvB‡µvKw¤úDUvi- ECG †gwk‡bi mvwe©K Kvh©µg wbqš¿b K‡i gvB‡µvKw¤úDUvi| GKwU

wbw ©̀ó †cÖvMÖv‡gi mvnv‡h¨ Acv‡iUi K‡qKwU Acv‡ik‡bi gyW wbe©vPb Ki‡Z cv‡i| nvU©weU

†iU wba©vib,

†Kvb cÖKvi Gwi`wgqv mbv³Kib, ECG i wewfbœ ‰ewkó¨ A¶‡iLvmg~n wnmveKib Ges G

mKj ‰ewkó¨i g‡a¨ B›Uvif¨vj wba©vib Kivi Rb¨ wKQz wKQz †gwk‡bi gvB‡µvKw¤úDUvi

ECG i cÖv_wgK we‡kølbI Ki‡Z cv‡i| GKwU Kx‡evW© I GKwU AvjdvwbDg¨vwiK wWm‡cøi

mvnv‡h¨ Acv‡iUi gvB‡µvKw¤úDUv‡ii mv‡_ †hvMv‡hvM i¶v K‡i



wjW wm‡j±i - †ivMxi m‡½ hy³ cÖwZwU B‡jKUªW BwmwRi wjW 

wm‡j±‡ii  mv‡_ mshy³ _v‡K| G eø‡Ki KvR n‡gQ GKwU wbw`ó © wj‡Wi 

Rb¨ †Kvb&  B‡jKUªW¸‡jvi cÖ‡qvRb Zv wba©vib Kiv Ges mvwK©‡Ui evKx 

As‡ki mv‡_  Zv‡`i‡K hy³ Kiv|

A‡Uv K¨vwj‡eªkb- †iKW© nq Ggb cÖwZwU P¨v‡b‡ji Rb¨ GK GKwU 1mV

Gi K¨vwj‡eªkb wmMbvj ECG i g‡a¨ mvgvb¨ mg‡qi Rb¨ hy³ nq|  

cÖ‡UKkb mvwK©U- G mvwK©UwU‡Z cÖ‡UKkb wWfvBmmg~n e¨envi Kiv nq| Gi  

d‡j †Kvb Aee ’vqB ECG i Bbcy‡U Dcwe ’Z nvB †fv‡ëR †gwk‡bi †Kvb

¶wZ Ki‡Z cv‡i bv|

wcÖ-Ggwcødvqvi- BbcyU wcÖ-Ggwcødvqvi †÷RwU ECG i cÖv_wgK  

Ggwcøwd‡Kkb Kvh© m¤úv`b K‡i| G †÷RwUi AwZ DgP BbcyU Bw¤úW¨vÝ 

I  DgP Kgb †gvW wi‡RKkb †iwkI (CMRR) Av‡Q|
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17
10 nvU©‡R 2 †_‡K 5 wK‡jvIng ch©šÍ n‡q _v‡K| Bjvw÷K

÷ª¨v‡ci mvnv‡h¨ B‡jKUªW¸‡jv‡K h_ve ’v‡b a‡i ivLv nq|

ECG ‡Z e¨eüZ wewfbœ cÖKvi B‡jKUªW¸‡jv nj- 1| †cøU B‡jKUªW

2| †d¬vwUs B‡jKUªW

3| mvKkb Kvc B‡jKUªW

4| wcÖ‡RjW wWm‡cv‡Rej B‡jKUªW

5| †c÷‡jm B‡jKUªW

6| gvwëc‡q›U B‡jKUªW  7| 

K¨vcvwmwUf B‡jKUªW|
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WªvBfvi Ggwcødvqvi- G eø‡Ki mvwK©Umg~n BwmwR‡K Ggb GK †j‡f‡j  

GgwcødvB K‡i †hLv‡b GKwU †iKW©v‡ii Dci wmMbvj‡K mwVKfv‡e †iKW©  

Ki‡Z cv‡i| Gi BbcyU Gwm KvcjW nIqv DwPZ †hb wcÖ-Ggwcødvqvi Øviv  

GgwcødvBW Ad‡mU †fv‡ëRmg~n Gi Bbcy‡U †`Lv bv hvq|

AvB‡mv‡jkb mvwK©U- G mvwK©‡U e¨vwiqvi ev evav _v‡K hv 50 ev 60 nvU©R  

cvIqvi jvBb †_‡K Kv‡i›U cÖev‡ni c‡_ evav †`q| †hgb ‡Kvb †ivMx hw`

120V/220V jvB‡bi mseú‡k© Av‡m Z‡e G e¨vwiqviwU †ivMx †_‡K  

Ggwcødvqv‡ii gva¨‡g †iKW©vi ev gvB‡µvKw¤úDUv‡ii MÖvD‡Û wec¾bK  

Kv‡i›U cÖev‡n evav w`Z|

WªvB‡fb ivBU †jM mvwK©U- G mvwK©UwU †ivMxi Dci GKwU †idv‡iÝ c‡q›U

mieivn K‡i hv mvavibZ MÖvDÛ c‡Ubwkqv‡j _v‡K| G c‡q›UwU †ivMxi Wvb

cv‡qi Dci GKwU B‡jKUªW wn‡m‡e KvR K‡i|
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g‡gvwi wm‡÷g- eZ©gv‡b AvaywbK ECG ‡K †g‡gvwi‡Z msi¶b K‡i c‡i Zv †ccvi

Pv‡U©i Dci wcÖ›U AvDU Kiv nq| cÖ_‡g wmMbvj‡K GwW KbfviUv‡ii gva¨‡g wWwRUvj

Kiv nq Ges Zvici cÖwZwU wjW †_‡K m¨v¤új wb‡q †g‡gvwi‡Z msi¶b Kiv nq|

Kx‡ev‡W©i gva¨‡g †ivMxi †h Z_¨ BbcyU Kiv nq †g‡gvwi‡Z ZvI msi¶b Kiv nq|

gvB‡µvKw¤úDUvi G msi¶b Kvh© wbqš¿b K‡i|

‡iKW©vi/wcÖ›Uvi- G eøKwU †ivMxi ECG wmMbvj‡K †iKW© K‡i iv‡L Ges cÖ‡qvR‡b

wmMbv‡ji GKwU wcÖ›U Kwc mieivn K‡i| Acv‡iUi KZ© „K †ivMxi

AvB‡WbwUwd‡Kkb, wK¬wbK¨vj Bbdi‡gkb Ges ECG i e^qswµq GbvjvBwm‡mi

djvdj wcÖ›U AvDU K‡i| ECG ‡K mvavibZ MÖvd †ccv‡ii Dci wcÖ›U Kiv nq|

†ccv‡ii Dci 1mm e¨eav‡b nivBR›Uvj I fvwU©K¨vj jvBb Ges 5mm



20



21



146

ab¨ev`


