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@ Blood (H)

F* Blood is a connective tissue

Zh Uh dAdl Hddb gl

« ¢+ Total blood volume in human body = 7% of body weight

AT 2T H Th BITHIT 2l &b 4T BT 7% EidT &l

« &r* Average blood volume: 5-6 liters in male, 4-5 liters in female

Q&Y 3 5-6 ®ice 3iie dAfgesisil & 4-5 SBieel

i
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@ Blood ka pH

‘Normal blood pH = 7.35 - 7.45 (slightly alkaline / gcohT &Tel)|

Body functions slow Acidic
2 Neutral
o g1 1d €, ¥l
7.35 dofld | Acidosis o T OB e G e
(respiration) 3fl¢ | =
Below 7.35 o dl . . \
metabolism disturb 5 aj
g ATdT 8l
' Examples of pH Conditions: ! |
Nervaus systom pH 2 pH 4 pH 5 pH 7 E pH7.4 | pH10 pH 12
disturb €l A1AT g, ; | -
i ! =
7.45 A HU | Alkalosis | muscle twitching, @ O i . | . | 8
Above 7.45 | &TEtadl irritability 3¢ N — b 4 { human | .
. gastric juice pure | blood | an household
convulsions ddb &l juices aman water | | soap bleach
ABA Bl e |
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e o TTH B AfAD ATTA T BEdIdl & / What is the

o s Hematopoietic ® Redblood
scientific study of blood called stem cells (HSCs) :‘ cells
Hematology / gACIoIuil
. ~» TTh Bifeldrsit & faterfor 6t ufhar & a1 Head € / bone — ™ White blood

cells
What is the process of formation of blood cells called
Hematopoiesis [ ZlAcuefdd
< ’ h . Platelets
. ¢ TTh Difeld13it &1 fAAfoT & &9 & HET a1 & [ Where

does the formation of blood cells mainly occur

Bone Marrow (3if&R} dAvu)



B2 Blood (%) @R Blood Groups (¥ THg)

—_ Red Blood Cells — O - Erythropoiesis [ efeeiiutefaa — rRBC &1 fA={on
&=

‘ Lymphocyte
Monocyte

)@

» Leucopoiesis [ RI@dIATEfdd — WBC &1 faarior

—— White Blood Cells — Eosinophil

Basophil

Neurophil

- « Thrombopoiesis [ ATFEIGICIAA — Platelets T fatarfor

o
[+)
—— Platelets °3’go

.p
. o
e
»

.

.

‘.







-j) NCERT Science BY -Harish Sir | " JeCEEERSY 3R Blood Groups (3<% 99g)

. > Oxygen & CO, Transport | 3TaefivTel 312 HIdel ST23dTaETss &I Ufdage
« ~» Nutrient Transport [ U@ dcdl &1 Ufeage

» ©» Hormone Transport [ gTaiiel &1 Ufdage

. » Waste Removal / 3rafele geref &1 fassras

. v Temperature Regulation / 2[#E & Argatrst &1 faa=or
e > Immunity (WBCs & Antibodies) [ 19T ufd2leres eraran
« » Blood Clotting (Platelets) / 25 T &ahT WaTall

« > Heat Distribution | ST &1 fdaeor

» & Storage of Substances [ Ugril &1 AAZUT




fe L)

Oxidation of Blood K@L( )
(T &1 3iTaeftaseon) ‘/

—> Blood — @lmc}mng,e

L dungs
Hb +002,_> Hbo




Filtration of Blood

(Th 1 fai= et/ Bate) wl)wﬁlmbb"'

B(noo\ 'Ir |
Wu,a — /

I (Wutne)

¢
weoa (TR )




Mixdwee (TF071)

/ / 48\
(o (®
55% ‘ \ 459 “hlog
LPlasma | TSTAT J ( Blood cells J
dee 8197 (The Fluid Part) Ol 39T (The Solid Part)

HW{'W"
;T . Red Blood Cells [ Corpuscle [ RBC (3¢5 Tth BHfUIGIT)
2. White Blood Cells [ Corpuscle | (2d b BIUIhIC)

3. Platelets | @eaed *




Red Blood Cells [ Corpuscle White blood cells [ Corpuscle Platelets

1076 Litre|(T1faT 1 Litre T && IEal

W

)

4.7 10 6.1

'?'R?ﬂ]- million cells per

microliter (mclL)

Sie) @

4,500 to 11,000
WBCs
per microliter

Swze T

150,000 to 450,000

platelets
per microliter
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1.Red Blood Cell (Erythrocyte) | &Tc5 2 BIUI®HI

—
Red blood cell : & “Erythrocyte” = Erythro (Red/&Te5) + Cyte (Cell/®ifelebT)
(erythrocyte)

— YTofl STes 291 it Bifelw

2. White Blood Cell (Leucocyte) / Ad T3 HIUTHI

& “Leucocyte” = Leuco (White/d) + Cyte (Cell/®ifel®T)
White blood cell

(leucocyte) am?ﬁa_ﬂfmﬁmﬂml

3. Platelet (Thrombocyte) | 25 ®HfUibT

Zr “Thrombocyte” = Thrombos (Clot/aa®T) + Cyte (Cell/®ifelT)
_ Tt AFhT gellal dTdt Bifeldbl

Platelet
(thrombocyte)
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0 Blood Plasma (26 WSIuaT)

- Plasma 2ch @1 deed AT €l / Plasma Is The Liquid Part Of Blood.

&) Blood (3<%) 3iR Blood Groups (3 HHg)

« Ig goob UTeh 391 b1 1T & 3112 Teh ohl B39189T 55% f&ZdT Plasma T &1 / It Is Light Yellow In Color And Makes Up About

55% Of Blood.

Composition of Blood

" |plasma (55%)

k white blood cells &
platelets (4%)

red blood cells (41%)

B(,ooot—a 55/

plasma

19,

PIQSW

— Q07 wate

MwmT,

=
tomafo]

—> |o/ (Proh’znz
CHelD] - Salt)

> &% dia (getrowish)

— PH AT > 7.558

BaSic
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Major Types:

Albumin (60%)

Major component of osmotic pressure of plasma

E}wb\m " Globulins (35%)

Antibodies (immunoglobulin) and transport proteins

! Fibrinogens (4%)

Functions in blood clotting

. Other (<1%)

Various roles (a-1-antitrypsin, coagulation factors, etc.)
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Y i

$.
Plasma Protein (%ielal) | % Function (&) Exam Points (350 da)
Albumin —_ Osmotic Pressure ’ QQRT{')I ?ﬂa ddd Abundant Plasma Protein
—> 60%
(eegfaan) Fluid Balance ol 2 dl _Low Albumin — Edema (Gutal)
02 Globulin Antibodies (Iga, Igg, Igm, Ige, Igd) SaiTeT; Immunity & & 8{fAHT; Vitamins, Iron, Copper,
: 7 35%
(Tigfesa) _ | ?IE.Q #I- Transport Proteins | ~ Lipids Transport &edT &
L
3 Fibrinogen i Q)‘\o‘b-m —3 P la,Sa,ma Clotting Factor |
‘ T 4% Blood Clotting (&fcrbl ufdlloﬂ)
(wrafasivier) Fibrinogen gc¢Tal U Plasma — Serum

Plasma
Serum
-~ WBC
L RBC
Blood Clot
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Plasma

Serum \

Blood Clot

WBC

L=

RBC







Thrombin + Fibrinogen

Step 3: ‘o| aie(eto /7
F|br|n Blood Corpuscles Clot

BISfeel + Tth BIUIBIC — adhl Clot)
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TS T Wieoicd Bigd g T Th o Aok a1 (clotting) W HEE hidT &l

Human blood releases platelets which help in blood clotting.
RRB NTPC Stage I 27.04.2021 (Shift-III)

ﬁ S EET
(A) AT / Prothrombin

(B) ®T5fsi / Fibrin | (V)
(C) gﬁﬁ\_ﬂ / Fructose

Blood Clotting Factors:

Factor |—=>Fibrinogen
Factor [I=>Prothrombin
Factor IIF>Thromboplastin (Tissue factor)
Factor IV=>Calcium won.
Factor V Labile factor (Proaccelerin or accelerator globulin)
Factor VI Presence has not been proved
Factor VII Stable factor
Factor VIII Antihemophilic factor (Antihemophilic globulin)
Factor IX Christmas factor

. Factor X Stuart-Prower factor

. Factor XI Plasma thromboplastin antecedent

. Factor XIl Hageman factor (Contact factor)

. Factor XllI Fibrin-stabilizing factor (Fibrinase).

0 00 XN O | gs W o

(D) gaﬁ?r/ Sucrose

=
N = O

-
w
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| uare (Type) AT (Amount) &1 €1t gia1 & (What is Donated)
Whole Blood Donation (FYuf gwhelet) —>  1dose = 500 ml d7JUf Tk (RBCs + Plasma + Platelets)
Al bodies $Hd Plasma
Plasmapheresis (SToaATh AH) 1 dose = 400 ml
(STeht RBCs 3112 Platelets ATUET donor &I AT HTd §) |
Thrombocytopheresis (ATeSIATEEIBAA) | ATAT donor & Tuiat Ue folafe >  &d Platelets gTol fbT WA & Z;g

HOW DO YOU GET MY PLASMA?

f“P’; The dose Plasma is collected through a process called PLASMAPHERESIS, where plasma
([ Aoy d .
*2_. %Y v A is separated from your blood and red blood cells are returned to your body.
' a |
e Sl of the donor

\WHOLE BLog,)

DONOR'S DONATION PLASMAPHERESIS THROMBOCYTOPERESIS

OF WHOLE BLOOD
(erythrocyte mass)
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— Red Blood Cells — - Erythropoiesis [ efRReiutefaa — rRBC &1 faAaAfor

.
Lymphocyte
Monocyte
» Leucopoiesis [ RI@dIATEfdd — WBC &1 fa=rior
) Basophil
Neurophil

« Thrombopoiesis [ ATFEIGCIAA — Platelets &1 fatarfor

L—[Platelets 0Q°




Red blood cells I COrpuscIe  The formation of RBCs is called Erythropoiesis.

- RBCs & dolol bl Ufchar o1 efdiefa™d (Erythropoiesis) gd &l

0, ST 2 afeer]

4.7 to 6.1
million cells per
microliter (mclL)

‘)

i




2 to 3 million blood cells
every second

(G
)

1




&+ Uh RBC bl Ufidaiohlcs 3913177 120 fasT glar 8| (oZO & )@oﬁ?)

The Lifespan Of An RBC Is About 120 Days.

& TS Rbcs T faatier spleen (Whter) & €lar @
fid Graveyard Of Rbes W%/ ouV‘U(, CQW)

Old Rbcs Are Destroyed In The Spleen, Called

The Graveyard Of Rbcs.

& °* The Process Of The Breakdown Of Old And Worn- W

out Rbcs Is Called Haemolysis. R 4 R

- JeTat 3{IE fdd-fue Rbcs (5Te3 Tah hIUIhI3i) &b ceal thi
Ufchdr ! gletersfad (Haemolysis) Hed &l
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« Haemoglobin Is An Iron-containing Red Pigment Present Inside RBC Which Transports Oxygen And Carbon Dioxide.

- IAIfe6l Th ®Ig (Iron) Ycb T3 dUfh § Uil RBC & UTAT WITdT & 31T 3iTcareftoTol d whidol SIg3iarTss ohl Ufddgel chedl gl

Hemoglabin

Heme Hemoglobin Erythrocyte
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& Haemoglobin (Hb) - gHaifda @__, 980 M

- ¢ Each RBC Contains About 280 Million Haemoglobin (Hb) Molecules

==

Hen:lbglobin

&2 RBC (513 Tah hifeldhl) 3 o597891 280 fAfSaet deivaifas 3oy €1d 2|

« & Haemoglobin Is The Oxygen-carrying Protein Present Inside RBC.

IS Rbc & 32 UTAT ATl a1 3iTaefiotel & AT1et aresT Wielst 2|

L N

Colowiv
fe
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¢ The Hemoglobin Count In Blood Is Measured By An
Instrument Known As Hemmeter Or Haemoglobinometer.

£ Tth A ElA®Ifdel ol ATAT bl AU &b fST A T BT YT

fobdT GITdT € 38 Haemometer AT Haemoglobinometer Hgd &l

Normal Red Blood Cell Level Anemia

Low High Acceptable
Normal Range Normal Range for Donating

’ il
Males 17.5g/dL 13.0g/dL
Females @ 15.5g/dL 12.5g/dL
-
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Anemia

Normal amount of Anemic amount of
red blood cell red blood cell
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Anemia / THTHAT - fo o aH

»  Tolifdar v Ot 3raeenm gidt g1 fadat gaime erdle & RBC 3iie deivaifael &t J1a o g ardt &

. Anemia is a condition in which the amount of RBC and hemoglobin in our body decreases.

RED BLOOD CELL

PLATELET

WHITE BLOOD CELL

Normal red blood Anemic red blood
cell count cell count

NORMAL ANEMIA
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1.Hypoxia (gTevifadar | sitaefioiar &t wait) O—Z h I
Zr - oid erdte & sitarefiotat bt weft gidt & dl Ig feafd Hypoxia BgeTdl &l

EPO

Erythropoietin \&

- When the body faces a lack of oxygen, the condition is called Hypoxia.

2 Kidney Response (fessft 6t ufdfdsar)

& * Hypoxia o hI1eUT fdhgeil Erythropoietin (EPO hormone) &1 &Td dhed

Hypoxia ‘.

Bone
marrow

Erythropoiesis

- Due to hypoxig, the kidney secretes the hormone Erythropoietin (EPO).

Increased 02

R A G;T‘N’I lD;
3. Erythropoiesis (ST& b Bfotdb13it o1 faiarion) 5 T

. #» Bone marrow #A RBC (Red Blood Cells | TIc5 Zth BI0IhIC) oI fAHATUT dadT &l

Red blood cells
* In the bone marrow, the production of RBCs increases.
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1.Shape (3M5f3) (7() (A — Nuddeuws. ()() K

+ 7 RBCs &l 3Thfd biconcave disc (fg-3@ds aadt) vt gidt 2| L DNA

« Shape helps in 1 surface area — efficient gas exchange (0, 3e CO, I 3HTeTel-YeTad) |

2.Size (3THR) _i um = |0 Gm w:' ot P }..2_9.*.*:."

. & oUTH (Diameter): BIT3HIT 7.5 um (micrometer)
. A1CTE (Thickness): fdelrel U2 ~2 um, ST A ~1 um

3.Nucleus (@) 1
* «» Mature RBCs A nucleus & gar (enucleated)]
» BHA WITET TI9TE Hemoglobin &1 fA T 2l

RéC

Top view

Side view
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1.Shape (3HA)

» ¢ RBCs I 3ThId biconcave disc (f3-3r@as aadt) wefl gidt 2|

» Shape helps in 1 surface area — efficient gas exchange (O, 312 CO, &I 3TETol-YeTad )|
2.Size (3MTH1R)

» o oITd (Diameter): B934T 7.5 um (micrometer)

oM (Phickness): TSI < um, e 7 -1 7 8
(Thickness) pm pum ' pm

wn G'Z
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BE¥8 RBCs do not contain

.« Nucleus

~ * Mitochondria
~* endoplasmic reticulum

~* and Golgi complex.




Polycythemia Vera

Normal
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1 Q1. HTHE RBC | &iA-HY HIAT (Organelle) U grdt & / Which Organelle Is
Absent In Human RBC

(A) Nucleus / ATIH K ...........

(B) Mitochondria / HTSEIeRT-gAT ><

(C) Golgi Complex / TSt af X

(D) 3G THT / All Of The Above
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3 &
02 FHWAIS T UTehfcreh TT &FIT 2T 82

What Is The Natural Colour Of Hemoglobin?

(A) THHTAT Tt / Bright Red
(B) ST / Purple

(C) FtT / Blue

(D) AT / Orange
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3 Q4. RBC T fHHTUT feh® UTshAT §RT 84T 2 / Formation of RBC is called

(A) Erythropoiesis /Qﬁ?ﬁtﬁgﬁm

EPO
/\\ & (
Erythropoietin | ()

| 0\
™

(B) Haemolysis / teste® Q8 ¢ <241] \
(C) Leucopoiesis / w@ﬁgﬁn WRC FHT fa Erythroroiess \\

(D) Thrombopoiesis / aﬁw‘m‘rgﬁm Increased O,
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4 [hT 31T T ‘Graveyard of RBCs’ @&l \TaT @ / Which organ is called graveyard of
RBCs

(A) Liver / ghd

(C) Kidney / deh

(D) Heart / 8
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%

vra_{ ﬁ- f (RBC) =T T EF‘.& %9 red blood cell

carrying oxygen capillary

05

red blood cell to vein

What is the function of RBC in human body? R e Yilhno oxygen
RRB NTPC 02.03.2021 (Shift-1I) Stage | w Q 2 X |
S

to body's
cells iz bf)dy‘s
(a) TX T SRITITERTRAN Shi ST TSI &IAT / providing oxygen to the body's cells

(b) IR T HITITeRTA W HTaA méaﬁamgg s ita T/ extracting carbon dioxide from body cells
(©) 313@5!'«\3‘ 3afITe i ‘g‘%ﬂ (dissolved) T H IeATAT AT / Excreting nitrogenous waste in dissolved form

(d) IR <hY IR aﬁwgan WIS ST HAT / providing digested food to the body's cells
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Hemoglobin molecule Iron
(the iron is the site
of oxygen binding)

Heme Hemoglobin Erythrocyte

‘Red Oxygen
blood cells molecule
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Ol weat e o & ferarent aiterdlie & ufd ssar dda & 2

Which Of The Following Has The Highest Affinity For Oxygen In Humans?
Rrb Ntpc 12.01.2021 (Shift-ii) Stage |

(A)Wmm / Carbon Dioxide BIMQ - Qe, d.

(B) BT / Hemoglobin

(C) AT / Melanin

(D) A T SHITITRTY / White Blood Cells
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Heme Hemoglobin Erythrocyte
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B
07

graretten § fFreferfea § & s €t a1 dieg et 22

Which Of The Following Metals Is Present In Hemoglobin?
Rrb Ntpc Stage I 29.04.2016 (Shift-i)

(A) TRt / Nickel

Polypeptide
(B) et/ Iron chain (globin)
(C) &T4aX / Copper
(D) ik / Zinc

Iron
molecule

Hemoglobin
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WBCS Are Colourless, Nucleated Blood Cells Responsible For Body Defense.
WBCS ITEldl, ollfalchdch deh hifeldIC gidt & ull erdie ohl ZeiT dhedt &l

Monocyte Lumphocuyte

Basophil Eosinophil Neutrophil
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* &r Colour [ &1 /, 810

WBCs are colourless (Zﬂ'ﬂa) because they lack haemoglobin.

go1dl Hemoglobin oTEl EdT ST A 29Tétet gl 2|

« ¢» Shape [ 3HTHR

WBCs are generally irregular (3ifaiafla 3me1e) and amoeboid in nature.

gaTchT 3ThIE U Aftafda a sraftar s giar 2|
« & Nucleus [ SAfate®

They are nucleated (afa{&geh), unlike RBCs.
RBCs & faudid go1d aifates (Nucleus) &1 &l

« &7 Count [ &N | -

« Normal count{— 4,000 - 11,000 per plL of blood | d;‘l‘i
« AT HTAT —f Afd ATSeHIfSEE 4,000 - 11,000



m WBCs, also called leukocytes

4

.f-" .

< are an important part of the immune system.

- N/ These cells help fight infections by attacking bacteria, viruses, and
 germs that invade the body.




NEUTROPHIL
EOSINOPHIL

BASOPHIL

—LYMPHOCYTES

""'i;'.‘ \}‘ __})‘ .§: . 4
] ' 4n e M
||:| "y : 1 '

—MONOCYTE

www vicithlahndy eom
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& x

White Blood Cell Types

NBC— 5- GBI

Eosinophils | | Basophils Lymphocytes
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Category [ giuft | Cell Type [ ®ifeleT oI

Granulocytes GRANULOCYTES AGRANULOCYTES

4. . Neutrophils | ggifhed

3 Neutrophil fosinophil Lymphocyte

Basophils [ §&ifthed

R GIGIELT

ol Eosinophils | Z3ifAeifhea

Agranulocytes 4

. Lymphocytes [ f&Fplarsea
L A Ve

5 Mast Cell 8asophil Monocyte
Monocytes [ AlGIATECH




& °* Granulocytes are white blood cells

e IaTscd Ad Zoh BIUIHBIT (White Blood Cells) Bl &l
Granulocytes

- &4 that have small granules containing proteins.

golch ATSCIWIudH A BIS-BI¢ glal (Granules)
g1d g foierdt Uictel dluig gidi gl

- There are three types of granulocyte cells:

Ae[SIATSCH i diet UbIe bl BIfeldIC Eldt &
& Neutrophils (SIgIftea) Neutrophiis Eosinophils Basophils
& Eosinophils (g3fifdaiftsed)

& Basophils (§&Ifthed)
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§ % '

% in Blood
IGEG))

60-70%

Neutrophils

: Medium (311&d) %
(Ggeifbewr) | ((@e@ &) Eosinophil Basophil
Eosinophils Medium

o?‘ 2-4%
(z3itfAsitfbe) (Neutrophils & 21T BIeT)
3 Basophils 0.5-1%
o m Small-Medium
(F=ifbew) (Fed &) -
\-\/\_/\.j
4 Monocytes Largest
0 3-8%
(FsiaTEeH) " (FEA 931 WBC)
5 Lymphocytes Smallest
i 20-25%

(owiamses) (@A BieT WBC)
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| W.BC. R gordht Tear A feles gielt 8, SoTch1 AU BRf TfiaTu[sil &1 81euT deell & — They are the most
@ AL T /

‘h)

abundant W.B.C. and their main function is phagocytosis of bacterial

358 Microphages (JATSthIthuiul) hed & — They are also called Microphagesl|

(Neutrophils)

z i@ e . Allergy (TesotT), Asthma (3ERI@T) Td Worm infection (i SichaTuT) il UT golch! ST &6 WTd! &
(Eosinophils) — Their count increases in ollergy, sthgo nd worm mfectlonsl

e s J Mast cells gleT &ATfdd Heparln d Histamine waﬁmi’
(Basophils) — They carry Heparin and Histamine secreted by mast cells|

FT 2

F——

Eosinophil Basophil

MWt Win e Vil
. ' HEPARIN
o . L, udht * Sosum Injection, U
o ) umow Uit 3=
a s 3
S . e |
v

Lymphocytes Neutrophil
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.
08 Heparin TohOhT T AT 8 / Heparin functions as: P R
By m
» Fi\-.ieparin Injection
: & IP5000 U/ml

(A) Enzyme / GSITgH R L,,
N e =2

(B) Hormone / THIT ’;

(C) Anticoagulant (blood thinner) / YFRTIE (Th AT Shi- IATAT)

(D) Vitamin / feT¥=
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Heparin (FafisT)

- Heparin = Anticoagulant (blood thinner) [/ 26 UdT eal alo! Aabrelelt

- U Basophils 312 Mast cells g2 fafdd g1d1 2 — Produced by basophils & mast cells

- 3{T9delal & GIelel Heparin injection f&dT ATAT & — Given during surgery to prevent clotting

N T

I:P{ 5ml
3, &

=, » Heparin Injection
s, IP5000 IU/mi

-~

o

Yy,

R |

S HEPARIN
__250001U/5mi :

inyecthon - : ’
D = . 4
¢

/4

For IV/SC use Only

s, S
o ;".‘ I Zrey e i
—— i
II' | qg'{. .
. Ve
L Care Foomulation Labs =
A —
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Solch] Ufldoichlcs dul ddb 28 dabdl & — Their lifespan can extend for yearsl|

7 A Antibodies (Wfazeft) or fAarfor et & — They produce antibodies|
(Lymphocytes)
J Antigens (Telutel) & fadT dhedb 3o oftC hedl & — They destroy antigens by reacting with them!|
| J HaA d3l (=16 um) W.B.C. Eldl € — They are the largest W.B.C. (~16 um)!|
ATz |
| g ftdT0] 9 37 &g erell obT 38107 dhedl & — They engulf microbes and foreign substances|
(Monocytes)

S8 Macrophages (HehI%uldT) #ft Bgd € — They are also called Macrophages!|

Eosinophil Basophil

Neutrophil
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Feature Normal Blood
faeraar | ATATT Toh

; Normal (Male: 5-6 million/L,
RBC Count [ RBC H&T

Female: 4-5 million/pL)

Leukemia (Blood Cancer)

i (2w Hae)

B &l ATdt &€ — Anemia (Tefifaan)

WBC Count | WBC &&T 4,000-11,000/pL (Normal range)

AT g6 Tl & — Leukocytosis (ﬂ;ﬁm{

Disease Name [ 29T &1 ST Healthy blood
WBC Nature [ WBC BT &TW&U  Mature & Functional (Iffuad 3z drfafies)
Platelet Count [ ©Weoe H&T Normal (1.5-4 ST&E /L)

Leukemia (Blood Cancer [ 7t &&2)

Immature, Abnormal (3HEAeh 31T TAT)
Te WTdl & — Thrombocytopenia (TFaTaATseIdiforan)

Normal B'OOd Leukemia Neutrophil Red blood cells
3 . € L 0 i

Leukemia cells

> @\
. '

4‘. . D F .

- - ~
\ s
’
A
|

Normal Blood
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TLeukocytosis Normal leukocytes l Leukopenia
in blood
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USH qUT TIATgal AIDS and HIV

Cgd 1 2T o119 (AIDS full form) Jutfola Ufdea sgstar #5&0T (Aquired Immuno Deficiency Syndrome ) EidT &l

TSd I 2Tdeldh (Pathogen) TA3MEd (HIV) &l

. T3 b1 Ye1 ofTe HAreta ufdzen sgetar fAsm] (Human Immunodeficiency Virus) 2|

Glycoprotein Viral

envelope

S
-
-g

Reverse
~ transcriptase
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Ex -

qaarré?:ﬁwm (Transmission of HIV)

* G I G E

o gt H-fAsiHterd s a1 fafist o1 3uzm

o fSra safth =1 UgH 3 =afth % T ol o qaU Rl <A |
* Tt HIAT § 36k Ui H

*  Toh{Hd S, ATeh-ah e dTel STSTRI o T &

* ITTH U T F Gy B I heAdT 2

5]
Lr [ =
|

FPregnancy, Childbirth injection Occupational Blood Transfusion
& Breast Feeding Drug Use ExXposure or Organ Transplam
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Qg\ﬂ/m(ﬁ? TR A ) AIDS/Sexually transmitted disease

» AIDS ~-Acquired Immune Deficiency Syndrome

» ®Ed -~ HIV-Human immunodeficiency virus (Retaraea)

> &MU symptoms - 29T UTAZIEh &faTdl T &1 ATdt &1 Immunity to diseases is lost.
> &dl Medicine - UZIeglaraes (ART),CfAS! arafdAgial(AZT) Antiretroviral (ART), Azido Thymidine (AZT)

> ¥ Test -Elisa(enzyme Linked Immuno Sorbent Assay), Western Blot Test d&cof &mIc ¢ec

Yoars without HIV medicines




NCERT Science BY - Harish Sir

& Blood (3=h) 3R Blood Groups (3% 99g)

Ig U 9 fauroy (Retro virus) 81 olfdh I 3(Uol 3CTSIC & UY 3ef>aAd (Reverse Transcription) gTel SITaIT &1

farfor sear 81 SiUeit o1 IUANT heds HTTSIC I HeHUT thioll 3fcles&al (Transcription) BEGIA] gl It is a retro virus

because it produces DNA from its RNA by reverse transcription. Synthesizing RNA using DNA is called transcription.

WHAT IS HIV?

Human Immunodeficiency Virus (HIV)
IS a virus that attacks cells that help the
body fight infection.

Protein

Transcription

>

Translation

sy -
transcription

Replication



- v'.", | " *‘
Blood Platelets

\
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Red blood cell
(erythrocyte)

White blood cell
(leucocyte)

Platelet
(thrombocyte)

@ Blood (=) 3R Blood Groups (=% 95g)

1.Red Blood Cell (Erythrocyte) | BT Tt BIUIHhI

&7 “Erythrocyte” = Erythro (Red/[a&Ts) + Cyte (Cell/®ifelaT)
— Tefl HTes 1 6t Bl

2. White Blood Cell (Leucocyte) [ Ad 26 U1

& “Leucocyte” = Leuco (White/®d) + Cyte (Cell/®ifela®T)
— JTefl TAbe 291 &Y Bifelesrl

3.| Platelet (Thrombocyte) | 256 HIUI®HT

& “Thrombocyte” = Thrombos (Clot/2a®T) + Cyte (Cell/®ifela®T)
W\/\W
— UTo{ I FepT FaiTat aTh! BifeldIl
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x = B

« Erythropoiesis [ efReiutefda — rReC &1 fAafor

— Red Blood Cells ——

@
 e®
@

Lymphocyte

Monocyte

» Leucopoiesis [ &I@IATEfAA — WBC &I faaion

—— White Blood Cells — Eosinophil

) Basophil

Neurophil

Thrombopoiesis [ ATFEACIAT — Platelets T fAaA{oT

—— Platelets 09°




- & Platelets, or Thrombocytes [ Weoed AT AFHIATZCH

Platelets are also called Thrombocytes.
s .z , Size RBC= F’aﬂclc/fo
heoed ol AFaidrsed off Bhed &l 2 .

4

NCERT — RBC Y platkelel

. & Small in Size [ 3THR A Bl

They are very small in size compared to RBCs & WBCs.

d RBC 3T WBC o1 gesall 3 9&d BIC E1d 2| ‘

- & Colorless Cell Fragments [ TTElal SifeldT &

Platelets are colorless fragments of large cells called Megakaryocytes.

Wemed §3 Ao (Megakaryocytes) & ITglel ¢bs €1d &l




- & Function - Blood Clotting | & &1 - 276 BT AT AATeAl

Platelets form clots to stop or prevent bleeding.

WCHCH Ieh DI b Folld & difds Eol Tgoll &b Hb|

- & Formation [ faafor

Platelets are formed in the Bone Marrow (3{f&) o).

Weosed ol AT 3ifZR HouTl A iaT &




- &4 Platelets are irregular in shape.

Weoed Bl 3bTe AfAafdAd (Irregular) gdT gl

- & Nucleusis absent. , D NA (74)

goldl allfld (Nucleus) 3fe{dfeRid gdT 8l

- &~ The average lifespan of platelets is 3-5 days.

wheosSd o 3fldd 311 3-5 foal gidl 8l



Platelet Count (PLT)

-Low range :Lessthan 150,000 platelets per microliter

‘Normal range : 150,000 to 450,000 platelets per microliter

Elevated range : 500,000 to 1,000,000 platelets per microliter




Injury or damage

Vessel contracts

Platelet plug

v‘ ""‘:.’7" .‘ : ,‘
0‘0~.,‘. ’ \
', . ‘
. A e~

Fibnn clot
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Feature / fdergar Thrombocytosis [ AlFEIATEEf@A | Thrombocytopenia [ dlsaiarserdifaar

Platelet count da Ulld]

Definition [/ uf2afren Platelet count @& &l TITelT (| Low platelets)
(1 High platelets) |
‘ o
Platelet Count [ Weoe H&T > 4,50,000 - 5,00,000 / pL | <1,50,000 / pL %5’!
THROMBOCYTOPENIA THROMBOCYTOSIS
/ //- . \Q\\ /"/ - Q\\ // T \
/ \ / - & X = B \
| o ® @ o0 | [ e®O0
[Pl o0 ®) - } | & |
\® s 5 i Yeg o o ) \ A & /
. 8 = "’/’/ \\\ ® ° * \\\\ - ‘//
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I

- Definition [ 9fRRATHT — Genetic disorder in which blood does not clot properly due to lack of clotting factors.

3MTeldfelds 29T fAdd arsifeT aee ol Hatl &l ol I ahl olgl dald|

- Symptoms [ BT HEMOPHILIA

TIC U &d HAT db Hol Igall

-Joint swelling & pain
‘Nose & gum bleeding

- Types [ U —

*Hemophilia A — Factor VIl deficiency

Normal Bleeding starts HEMOPHILIA Completed
- . . . Blood Vessel Incomplete Fibrin clot Fibrin clot
*Hemophilia B (Christmas disease) — Factor IX deficiency Continued bleeding

*Hemophilia C — Factor Xl deficiency

- Special Name [ f@2I¥ sITa | Royal Disease [ 2t AMY(British & Russian Royal Families & AT I727) |

- Treatment [ 3T — Factor replacement therapy, Plasma transfusion.







& Blood (=) 3iR Blood Groups (7% 99g)

Normal human blood is:
RRB J.E. (14.12.2014, Green paper)

pH scale

(A)W"Fﬁ?/NeutralX 01 23 456 7 8 9 1011 12 13 14
8 Dl eeee |

(B) QﬁgT W/ Slightly ACidiC>< — neutral

acidic alkaline

|
(C) AFT IT & ¥ UREd=9tieT / Variapde In Acid Or Alka PAERS et e Conclitions
\
|

4 -

@ \l -

pH 2 pH 4 pHS pH7 pH74 pH 10 pH 12
pasine omato 3 . M
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10. 9 O HI AT HHS T | 721 917 ATAT 82

Which of the following is not found in human blood?
RRB NTPC 14.03.2021 (Shift-1) Stage |

B

/
(A) Fgﬁl-ﬁ'ﬂ'l'{c’ / Leukocyte
, (ondilogpy 3URY
(B) EH\T@'{TGE / Chondrocyte 0

(C) fiwETEe / Lymphocyte — Wb C
(D) WAIETEE / Monocyte — () b0 \

Chondrocytes
are lying in the lacunae



S

cience BY

—— Red Blood Cells

— White Blood Cells —

—— Platelets

Lymphocyte

Monocyte

Eosinophil

Basophil

Neurophil
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11. Tk H THeh Ueh it Hi¢ad g1 &, ISTEH TTeT Tk ShivTehTU (RBCs), Ad Twh ehiUTehTE (WBCs)
 1ERee Tt o

Blood contains a fluid matrix called a matrix, in which red blood cells (RBCs), white blood cells
(WBCs) and platelets float.

: / /’ 2 ;\--\‘ N\ Pl asma
RRB NTPC 23.01.2021 (Shift-11) Stage | y}"‘ § ) Salts/Minerals
/ G N Water
° S/ - 58 / ?
(a) AL/ saliva \@ —~— Proteins

(b) TATSHT / plasma y \Buﬁy st

White blood cells

(C) E'u:“a; / lymph — Platelets
(d) ARGS9 / cerebrospinal fluid

45% Red Blood Cells

| o |

| 9
Cleveland

Chinic
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I3
12

TH T i AT UEH WIS, CO HR ATTEISAI® HaX hl TR HaT 82

Which component of blood transports food, CO2 and nitrogenous wastes?
RRB ALP & Tec. (14-08-18 Shift-1)

(2) TS Tk ShITITERTU / white blood cells

(b) T THEAHEH / blood platelets

(¢) AT T hITITRTU / red blood cell

(d) TATSHT / plasma



%‘ ) NCERT Scie
g nce BY - Haris i
h Sir i, 45 —Blood (¥<h) 3R Blood G
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and the albumins

nts of mmerals

help in osmotic b
like Na*, Ca + Mg, _etc. Glucoset amino acids, lipids, €lC. are
they are always in ransit in the body- Factors
lasma in an

Also present in the plabma as
, or clotting s of blood are also present in the
actors 1S calle @

for coagulatiol
inactive form. Plasma without the clotting |

amou




White blood cells in blood..............
RRB NTPC Stage I 26.04.2016 (Shift-I)

(A) T EHEATSA o AT 21 / ProtM‘ry Hemoglobin.
(B) UI9eh dedl sl & AT 2l / CMNutrients.

(C) IR | HehHUT ¥ F9Td 21 / Protects The Body From Infection.

(D) @+ WU | UEg &id 2l / Helps Blood Clotting
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14, TS R A Hisg Aeferiad shifvrenten @ & feraw argerenii-gar Tt qram Srar?

Mitochondria are not found in which of the following cells present in the human body?

RRB NTPC 02.04.2016 (Shift-1) Stage | '\l(‘u’lw K
(B) Tehd ShITITERT / Liver Cell
(C) a9t ShITITRT / Muscle Cell L oo e

(D) AT T hIT9TeRT / White Blood Cell & S

-v"" ol
T v‘:‘,’{
>y - }A’ {(

Thrombocytes Erythrocytes Momnoc yte




1
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sy "y
]

| T T HTHS o IR H fohd ofied T grar 82

How many liters of blood are there in the body of an adult human?
RRB NTPC 18.04.2016 (Shift-I) Stage I

(a)3

(c) 4

(d) 6
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16 ATHE W' o pH hT ST {1 T 82

What is the approximate value of pH of 'Thuman blood'?
RRB NTPC 18.01.2017 (Shift-11T) Stage Iind

(b) 8.1
(¢) 6.7

(d) 7.9
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1‘7 IH | HiF 9T HES 6 H 21 a7 AT 82

Which of the following is not found in human blood?
RRB NTPC 14.03.2021 (Shift-1) Stage |

(A) W / Leukocyte

(B) ﬁ@g@?/ Chondrocyte v N, .: 3 3 White Blood Cells e »
(©) %i'q'ﬁ'{il'l";Z/ Lymphocyte = A )

Cells Basophil

% @ W
(D) uﬁu@z / Monocyte £
Sk 2

Thrombocytes Erythrocytes Monocyte Lympho

\ﬂ Blood Cells

0\
\
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18 |TF T ATHS Ueh aXcT Higad BIAT &, ToTaH STt Th hiVTeRT (RBCs), I T 0TS (WBCs)
3R TeeeH ovd &d 2l

Blood contains a fluid matrix called a matrix, in which red blood cells (RBCs), white blood

cells (WBCs) and platelets float.
RRB NTPC 23.01.2021 (Shift-1I) Stage |

(a) ¢TI / saliva

(b) TATSHT / plasma

(¢) &1ETeh / lymph

(d) ARETEAe 59 / cerebrospinal fluid
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2

I3

& Blood (%) iR Blood Groups (<6 94g)

Which of the following plasma proteins is involved in blood coagulation?

RRB SSE 21.12.2014

(A) TH THTEES / Serum Amylase

(B) Uk TesgHIA / An Albumin
(O) TSN / F ibrinogen

(D) Ueh TesgHIA / An Albumin

Blood Clotting Factors:

L

900 N O LMY e BN .

10.
11.

&

Factor! Fibrinogen

Factor Il Prothrombin

Factor Il Thromboplastin (Tissue factor)

Factor IV Calcium

Factor V Labile factor (Proaccelerin or accelerator globulin)
Factor VI Presence has not been proved

Factor VII Stable factor

Factor VIII Antihemophilic factor (Antihemophilic globulin)
Factor IX Christmas factor

Factor X Stuart-Prower factor

Factor XI Plasma thromboplastin antecedent

Factor XIl Hageman factor (Contact factor)

Factor XllI Fibrin-stabilizing factor (Fibrinase).
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I3
2 AETI S &E 2
Normal human blood is:
RRB J.E. (14.12.2014, Green paper)

(a) 32T / Neutral
(b) UTST AT / slightly acidic

(c) AFA AT TR § Uad=9iIeT / variable in acid or alkali

(d) 2T T8 / slightly alkaline
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;
21 |ist-1 (Cell type [ Bl BT UHIR) List-1l (Function / weTd)
A. Red Blood Cell (ST Z3h SifelsT) 1.Transport oxygen (3iTaefioTel BT Ufiagan)
B. White Blood Cell (a Zw5 ®ifela®r) = 2. Fight infection (haT0T & &E)
C. The Platelets (PeoeH) =» |3.. Help blood to clot (Zth BT fahl dellol A HETAD)

4. Carrier of dissolved substances
D. The Plasma (5ToaAT) =

(fasfad ugrelf o1 drgeh)
(A)JA=->1,B-52,C>3,D~>14

(BYA>2,B>3,C>4D->1
(C)A->3,B>4,C>1,D>2
(D)A=>4,B>2,C>1,D->3




i3
22
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Q. Which one of the following statements about blood elements is correct? 0202(,1
Th & dawal o o ° fAferiad st & @ Sib-ar us a8t 22 J
5
(A) Red blood cells number is same as that of white blood cells and platelets. (}( ) J/

AT T ITSTeRTait oh e et 2reft &, S 4 T ehifTaRTait 3f wizerea o Bt &1 HIT

(B) The number of white blood cells is more than red blood cells. L)()
AT T HITITHRTAT hT TEAT, T Th RITITRTIAT A TTeres Bt 2

(C) The number of red blood cells is the highest.

AT T HITITSRTSAT chl T&AT AATTerek grdl 2l

(D) The number of red blood cells is lower than platelets.

ITET Teh SRITITERTST <hl TEAT Wigeied shi HEaT ¥ A BT 2|
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Q. Blood does not coagulate inside the body due to the presence of:

W%mwmwmxﬁmﬁw&aﬁrémqﬁ@m?

CDS (II) 2013

(A) Haemoglobin | B

A
(C) Fibrin / W13 odor \mﬂt _Jot

(D) Plasma / TATSHT
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4
5 4
24 Q. What would happen if human blood becomes acidic (low pH)? fl/] =7y
qTHS T i e (=1 pH) 31 ST, a1 &R g2 4 7y T
CDS (1) 2024 P CQT | O{W pH 7Y .
(A) Oxygen-carrying capacity of haemoglobin is increased / BT <Al ATRATIT A& &IHAT TG
T ijou’& —> death

(B) Oxygen-carrying capacity of haemoglobin is decreased | BT shi SIS I8 AT e

(C) RBC count increases/ RBC WHTEIEWﬁI

(D) RBC count decreases/ RBC TUTAT hH SRR
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‘g

24 Q. The cause of Viscosity Of Human Blood Is —

HES 6 hl JATHAT ST hIRUT & —
BPSC (Pre) G.S. Paper, 2021

(A) Proteins in blood / TF | T

(B) Platelets in plasma / TATHT H tieeAeH

(C) RBC and WBC in blood / T H STRE.HT. TUT Socd. 1.8,

(D) All of the above / Iudwh AT



& Blood (¥=F) 3fR Blood Groups (35 ¥9g)
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1. Alfred von Decastello and

2. Adriano Sturlj,

two of Dr Landsteiner’s colleagues,

identified the fourth blood group, AB, in 1902,

- | . -
4 . "“

2 , ! ’ 4 A
- 4

o P
||
’ !
. b

gk i
‘

Group B

: Group AB 7
\.\ P -

'-./.
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5 |A, B 3R O T JU STt <kt AT feher foham em?

Who invented the A, B and O blood group system?
RRB NTPC 16.04.2016 (Shift-I11) Stage I

(A) ST oot / Karl Koller

(B) AT f&ei®= / Morris Hilleman
(O) T AeE = / Carl Landsteiner
(D) UgaE W / Edward Jenner
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26 |As B 3T O T TU 0TI ST ATTarseh Feher feha o

Who invented the A, B and O blood group system?
RRB NTPC 16.04.2016 (Shift-IIT) Stage I

(A) T shieer® / Karl Koller

(B) ATRE [@ee®a / Morris Hilleman
(O) T AeE =R / Carl Landsteiner
(D) anéﬁ?{/ Edward Jenner



@& Blood (3<%) 3R Blood Groups (7= 99g)

7 it frer shieTg) ]
Column | Column 11
Match the columns. | 'A = — .
R /B, 0 Abo 7 U @“—-702 : 2T, 9T U
(Discovery Of Abo Blood Group) (Dr. Y M Bhende)
(a) A-1, B-11, C-II11 AB Ab _— 2’ | ¢ S
B = Ii
(b) A-II, B-1, C-111 (Discovery Of AB Blood Group) (Carl Landsteiner)
| 951 _ 4 || roeh sivuRamr e
c s lii | (Decastello And Adriano
(d) A-I1, B-111, C-I (Discovery Of Bombay Blood Group) Sturli)



Concept, *\@

AV
0 |

Phsamg -



ANTIGEN # ANTIBODIES
A o

B b
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Red blood
cell type

ANTIGEN \ @
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3 . - - —
28 Column 1 Column 11
20 T e i) | ] —
Match the columns. h @HE B L
L. ——> A. | A TEETET (Antibody A)
(Blood Group B)
(a) i-b , ii-c, iii-a i o
: T 9HE Ab g TATSt T8t
(b) i-b , ii-a, iii-c 1. —B.
(Blood Group Ab) (No Antibodies)
(¢) i-a , ii-c, iii-b | |
‘ . -
(d) i-a , ii-b, iii-c i i B GiaTst

(Blood Group A) (Antibody B)




ﬁ NCERT Science BY - Harish Sir & Blood (¥=h) 31k Blood Groups (3= 99g)

ANTIGEN

Blood DONOR (235 2o a1aT)

ﬁwbo&%

* = ™

K io0d ccrTon (75 39 1) ANTIBODIES
LY
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Ka I'I Rh factor (or Rhesus factor) is a type of protein

on the outside of your red blood cells (RBCs)
Landsteiner 'fl
¢

: Rh factor
N - y
A

Rh positive RBC

Rh negative RBC
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Blood Group | Gives to these groups |Receives from these groups

=

O- only

AB+ A+, B+, O+ O- and O+

AB-, AB+, A+, A- O- and A-

AB+and A+ O-, O+ A-, A+

B-, B+, AB-, AB+ O- and B-

B+and AB+ O-, O+, B-, B+

P

AB- and AB+ O-, A-, B-, AB-

AB+ only All

oo
NN
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x = B

RF‘|— Donate ﬁl-
RH- Receive RF‘I' Rh—

Rh. Donate

RH Receive Rh—
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i

Rh*
Rh"
Rh-
Rh

Donate Rh+
Receive Rh+ Rh-

Donate Rh Rh-
Recelve Rh-

AB ———
AD ==

AB
AB

| o Blood (3%%) 3iR Blood Groups (3=h 95g)

Donate

Recelve

Donate
—

Receive
—



_tt blood- Aonatugg
b Blood- Ao
oM B
- Agt /
46% Ae (fae)
| - Ml Rnt
R <%+
/e
£ e
” ‘A', b A%‘}
PR
|
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Rh-l- Donate Rh+

Rh-l- Receive Rh+ Rh- O+ M

Rh - Donate 4 - _
—> Rh" Rh 0O Donate
Rh' Receive Rh -

Receive
—
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. Blood Group | Gives to these groups |Receives from these groupsl
m All O- only
AB+, A+, B+, O+ 0O- and O+
AB-, AB+ A+, A- O- and A- |
AB+and A+ O-, O+, A-, A+
E B-, B+, AB-, AB+ .O- and B-
B+and AB+ O-, O+, B-, B+
AR AB- and AB+ O-, A-, B-, AB-
AB+only All
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DID YOU KNOW?
The rarest blood type in the world is RH
NULL blood also known as "GOLDEN

BLOOD" it is only been identified in less

than 50 people during the last 50 years.
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s Mother—foetus Rh blood type incompatibility problems can occur if the mother is ......
g and her foetus is ......
HTATTHEY 9197 Rh T TehR forETia sht AWEaT 3ea1 8t Wehd ! ¢, a(Q HIaT ....... ¥ TS IHAT
e 19T ... R

RPSC RAS (Pre) 2021

(A) Rh positive, Rh negative / Rh ¥hi{lcH<h, Rh TshRTcH<h
(B) Rh negative, Rh positive / Rh 9eh{TcH<h, Rh Hh{lcHh
(C) Rh negative, Rh negative / Rh TehRTcHeh, Rh FehRTcHh

(D) Rh positive, Rh positive / Rh @hilcHeh, Rh #h{lcHh
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BIOLOGY

Physics
11 Days

Chemistry
09 Days

| SUNDAY

@ Blood (%) 3ik Blood Groups (376 94g)

OCTOBER 2025

| wmonpay

| ruesoar

| wEONESDAY

lMSOA

FRIDAY

| saturoay |

1

2

3

)

7

8

9

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

NOVEMBER 2025

SUNDAY

MONDAY

TUESDAY

WEDNESDAY | THURSDAY

FRIDAY | SATURDAY

{

1

3

4

5 | 6

7 8

10

11

R e

12113

14 15

16

17

18

19 20
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23

24

25
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BIOLOGY

1. Digestive System
qrdet a4

2. Blood & Blood Group
o<h Ud 2<h dIE

3. Circulatory System

gfRd<eur d4

4. Respiratory System
&l dA

5. Skeletal System
BHhIS dd

SAON A

6. Excretory System /7. Nervous System
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