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Human Cells and Tissues
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Dust Mop

This photo in Figure 10.3.1 looks like a close-up of
an old-fashioned dust mop, and the object it shows
has a somewhat similar function. However, the
object is greatly enlarged in the photo. Can you
guess what it is? The answer may surprise you. It is a
scanning electron micrograph of human epithelial
cells that line the bronchial passages. The floppy,
dust-mop-like extensions are actually microscopic
structures called cilia projecting from the outer
surface of the epithelial cells. The function of the
cilia is to trap dust, pathogens, and other particles in
the air before it enters the lungs. The cilia also sway
back and forth to sweep the trapped particles
upward toward the throat, from which they can be
expelled from the body.
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Human Cells

Like the ciliated bronchial

cells in the micrograph

above, many other cells in

the human body are very

distinctive and well suited
for special functions. To
perform  their special

functions, cells may vary in
a number of ways.
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lpane Ly Yo 20,8 WIS W)l jan Joas Some cells act as individual cells and are not
attached to one another. Red blood cells are

oS 9. Juo JL’L@ | | audl LM, el

st . ) F ebes ﬁ fp_’-d a good example. Their main function is to

peer @ A I ] oS Ji (2 4]l transport oxygen to other cells throughout

Syl e 85008 0685 ol cuzmy U (el cl=il the body, so they must be able to move

oo oaddl deg. Lged! Syoudl UM e Ay freely through the circulatory system. Many

. ‘ her cells, in contrast, her with
55T DB e 651 D o dutall b (Ll othe ?e .s contrast, act togethe | t
other similar cells as part of the same tissue,

Ao iye @ ]l s s o528 Aliles so they are attached to one another and
Jbw oo Ly Symdl LeSay ¥y aadl Luaan cannot move freely. For example, epithelial
il Slall B dl Bl dall WIS bgys (JLL cells lining the respiratory tract are attached
Sl o Fatns Uelaao JSAT Landl Lo to each other to form ? continuous surface
) that protects the respiratory system from
t Sa925kl 631 Lblally closall 6‘“““’"“'” particles and other hazards in the air.
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sary Jie (63 WIS Lasd Say U3 contrast, such as certain nerve cells, can
S W K43y ewdis o cdnaall Wi divide and form new cells only under
Y ol Iy Asliial oyl b & luia exceptional circumstances. That's why
i nervous system injuries such as a

Jio sguadl Slall sbba] slad Lgee oS, severed spinal cord generally cannot
WLzl Gpb oe gobdll Sl bl hagl by the production of new cells,
@5l S Ladssll lusd ) 608 Les Busa> resulting in @ permanent loss of function.

‘and being shed from the body and
replaced by new skin cells, and bone
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Lads ol \_‘_J Lydadl WD e uaall Many human cells have the primary job
) of producing and secreting a particular
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substance, such as a hormone or an
25 JU Jew de @3] 9l Ggeya Jis enzyme. For example, special cells in the

Osard  3yas9 wl,Sadl 3 dwls LM pancreas produce and secrete the
) ) . . hormone insulin, which regulates the
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= IsSst=ll & @ Ctlgd level of glucose in the blood. Some of

Ol @-“ Lylladl W (aay s ’64-” the epithelial cells that line the bronchial
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Ol ded slodd G =IO 3 air before it passes into the lungs.
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- I CA R TATES (R P | &\3_;7 ae> All the different cell types within an

Ll jan cUd il alhze gydall individual human  organism  are
. . genetically identical, so no matter how
et Lo Lels D) BDMasl gua oo different the cells are, they all have the

saa e Lads o) Sy oS .oliuxdl was same genes. How can such different

9o wlexdl SR e dalizldl ﬁ‘ﬁ-&‘ types of cells arise? The answer is the
e ) differential regulation of genes. Cells

0985 Ol oS b 9’%\'&"‘ ‘"H“‘with the same genes can be very
Ll dalises Sliuadl was LD (&l WIR]I different because different genes are
Aleie! Aalize Slis oo puadll ol LYy expressed depending on the cell type.
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oo Ailad! &\533/\ e el 0¢SE Many common types of human

Loalaaldl LSS Jie — 2,500 Lt cells — such as bone cells and
: T white blood cells — actually

v a8lgdl § — claddl audl WIS

o0 sl g ] ] g ? consist of several subtypes of
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(L) o) Aels dads 99 4y 5599 (£59 special structure and function. A

L e Z‘ﬁ-&‘ sda e L1550 closer look at these cell types will

. ) ive you a better appreciation for
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a3l 9 functions of human cells.
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O dadsy decyd &\5_;7 Zuuj & Lsd here are four main subtypes of

: : - 1. .1, bone cells, as shown in Figure
LS dcdaall LIS ‘
G Tese s ) ) 10.3.2. Each type has a different

Ladsgg JS& go SS9 10.3.2 US8T) form and function:
1-Osteocytes :4alixa 1-Osteocytes are star-shaped

bone cells that make up the
dcdle KA dass y ddae LIS o ,
- = S e & e majority of bone tissue. They are

G Looed AV WA (s Lpaball Bxad¥ ip o 1105t common cells in mature

P ree 5udy (sl O oSwy9 Azl allasll hone and can live as long as the
g

D)l dadsy § oS=i Lol WS 4was =l organism itself. They also control

Wly dwabaall W) sws &l aalall the function of bone cells called
.laa Osteoblasts and osteoclasts.
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2- Osteoblasts  2.Osteoblasts: are cells with
sllac oSty asds Busly Bl wld I (2 single nuclei that synthesize new
A o dabaie olegame § Joad (29 5usa> bOne. They function in organizec
Lguanll agaall JSAL allasll wud Wasll groups of connected cells callec

~lasll asualls OSteons to form the organic and
3-Osteogenic: Mineral matrix of bone.

L i b splae ae eds W= 2 3-Osteogenic: cells are

oo @bl el Jass (& Axwi¥ 3 awlae Undifferentiated stem cells that
a1l differentiate to form osteoblasts in

the tissue that covers the outside of

the bone.
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4- Osteoclasts  4- Osteoclasts are very large,
Sl Badaiey 1a> 58 WS » multinucleated cells that are
N> e allaall Ll e d95us responsible for the breakdown of
10> L plastl sl uay .8LASY bones through resorption. The
S Bolely o ¥ allaall 4l preakdown of bone is very
~ﬁUé-*-“ important in bone health because

it allows for bone remodeling.






fadic daua o Bilaf (i How do | keep my bones healthy?
& baslunll L aliall el cLal ua There are things you can do to help
o et chilbie dxe e blaxtl keepyour bones healthy. Some tips
e Lo il include:
Laplad dasg Glae Wl s 2l »»  Follow a nutritious diet and
JGE a8y ks weight-bearing exercise plan.
RSl M > »  Avoid smoking.

oSS b e gm0 S »>» Besure you’re getting enough

3 (elidy o guud ISl calcium and vitamin D.
Lalatio cilmgmd ¢l cudall 5,L3y <8 2> See a healthcare provider for
Al b e S5 @1 13) 4 uaily regular checkups and contact

them if you aren’t feeling well.
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adl ol Loyl (e (&J1) sl WS blood cells (also called leukocytes)

Allaall LSy s £ST # (sLiayJ) are even more variable than bone

1 lls. Fi f white blood
oo duc &\53‘ 103.3 JSall s cells. Five subtypes of white bloo

yLd! LI elacdl audl LIS

Shedl s Lager ‘w 3 i . All of them are immune system
¢ M‘ O &\N-“ 3 as,Lall Lf’w“ cells involved in defending the
Aslises dadog b (£,9 843 S Sd9 body, but each subtype has a

Loacdatl Teadll @ caliss L < different function. They also differ
) in the normal proportion of all

Leogas &l sl l,SI pesd

cells are shown in Figure 10.3.3

leukocytes they make up.
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1- Monocytes make up about 5
‘L’\:’Jﬁ‘ e B g5 Q‘y ];“percent of leukocytes. They are

. ; the biggest cells with extensions
Slslaze¥l @l W ST L) clagd) and a kidney-shaped nucleus.

sediy adais Lel  JSI JSs e 8lgi9 They  engulf  and  destroy

Al @ ool clas (Lealdl) (Phagocytize)  pathogens in
tissues.
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LS el @ 2 dlgs JSad make up about 2 percent of

o ) ) eukocytes. They have and a

-|bilobed. yPe A elad
e g >orem vilobed nucleus. They attack
Al 259 ¥ Sldabdl Ogezle arger parasites and set off allergic

Awoluad) lilziw! responses.
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Luaclall 3. Basophils

LS e W 81 e J81 Sis make up less than 1 percent of

sda Geims « claesdl Jte slagd leukocytes. Like eosinophils, these
lobed 3 NINE cells also have granules and a
lobed. 3ls3g wlwa e Ll b bilobed nucleus. They release

I Dlieliud) (@ud wliwigy Ggdllay proteins called histamines that
ol ¢ ¢,Las are involved in inflammation.
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duglaell LR 4 Lymphocytes: make up about

LS e B @ 30 Jlg> a3 30 percent of leukocytes. These
Slgi e badse LIS (2 sda Lyl are small cells with a large circular
Wl DI ek 2y BaS D8l nucleus. They include B cellsand T
GlusiB LA @_U Al L cells. B cells produce antibodies
DAl b Slasaiedl as slias against non-self antigens, and T
Lball WIS asldl WIS jeudy
Al el Ly (9 palls

cells destroy virus-infected cells
and cancer cells.




14yl LAY £ 58] Jo ALl

White Blood Cells

:o¥uall 5-Neutrophils: are the most
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numerous Wwhite blood cells,

King up about 62 percent of
cocytes. They have granules

Bodaie bleig Slu> med cLagdland a multilobed nucleus. They
g wbbally LuSdl aealdl of phagocytize single-celled bacteria
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and fungi in the blood.



Neutrophil

White Blood Cells

Figure 10.3.310.3.3: Five sub-types of human white blood cells in the human immune system:
monocyte, eosinophil, basophil, lymphocyte, neutrophil
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S5a) rolsiwta laaliy Axwi¥l @le zllyas The term tissue science and a hastological
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mixture (a compound of Greek words (1)
Histo "fabric" and Aoyia Logia anatomical)
which is the study of microscopic anatomy of
cells, plant tissues and animals.

It is based on examining a thin slice (section)
of the fabric under a microscope or on an
electronic microscope. The use of textile
spots often enhances the ability to perceive
the
structure. Tissue science is an essential tool

or determine varying microscopic

dally L] FJ’J Lol B1o1 9o doe sl f°’L° for biology and medicine.
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A (o Buwola] 1531 Zanyl llia There are four basic types of
' tissues:
Aan]l Amadt Ldaall Az . .
ciasll - dmudi¥ly A ' MI\/Iuscle tissue, nerve tissue,

AL dx iy plall mewdll connective tissue, and student

: W . p tissues.
All types of tissues are sub -types

ML Lol 2y slgsY
JUll dew (o) & pc iy of these four essential species (for

¥ ale 2xuill sl WIS Ciual example, blood cells are classified

(alaall ¢ las Jsls Lads Legee @S cONnective tissue, because they
generally arise within the bone
marrow).
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For more questions, contact us by email:
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