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DEVELOPMENT:
LONG BONES :Endochondral ossification
FLAT BONES : Intramembranous ossification

increase osteoclast differentiation :
1-PTH

2-1L-1

3-Steroids

decrease osteoclast differentiation :
1-BMPs (bone morphogenic proteins)
2-Sex hormones

RANK receptor + RANK Ligand = differentiation of osteoclast

Osteoprotegerin blocks interaction between RANK receptor + RANK
Ligand = NO differentiation of osteoclast
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DYSOSTOSIS :abnormal (+/ -) B

aplasia - g ) \.én)
Supernumerary digit ++ \J ]
Syndactyly & craniosynostosis

DYSPLASIA = Disorganized bone & cartilage =Gene
mutations that control development and remodeling




r) OSTEOGENESIS IMPERFECTA
AD,
MOST common disordars
connective
lethal type 2

blue sclera, teeth abnormality
hearing loss

MUTATIONS IN type
| collagen synthesis

DYSPLASIA

Va

mutations in CA2, TCIRG1

mutations in FGFR3
j & OSTEOPETROSIS
Achondroplasia
. THANATOPHORIC “stone bone”
(dwarfism) Die at birth or shortly after Impaired osteoclast
larger head .
just effect the development, reduc.ed bone resorptlon
nothing more diffuse sclerosis
Dx: X-ray

Fractures and leukopenia




is also known as brittle bone disease.

Select 1 correct answer

A Achondroplasia B OSTEOPETROSIS C THANATOPHORIC

D Ol

Osteogenesis imperfecta is most often an (inheritance) bone disorder caused by
defective type | collagen synthesis.

A Autosomal disease B X-linked disease

classically presents with blue sclera resulting from defective type | collagen.

Select 1 correct answer

A Achondroplasia B THANATOPHORIC C Ol

D OSTEOPETROSIS

Genetic mutations in achondroplasia result in activation of fibroblast growth factor receptor 3 on
chromosome 4, resulting in inhibited/increased)-------—-—-- chondrocyte proliferation.

A increased B inhibited

Achondroplasia is the most common cause of ;

Genetic mutations in achondroplasia result in activation of the-------—--—--on chromosome 4,
resulting in inhibited chondrocyte proliferation.

A CA2 B TCIRG1 C COLLAGEN1

D FGFR3

Achondroplasia does not affect --------- ---- ossification

Select 1 correct answer

A FLAT BONE B LONGUITUDINAL BONE




Major Skin Functions : Protection ,Sensory
Perception ,Temperature Regulation
,Excretion ,Formation of Vitamin D

Avascular, from ectoderm

rich in a tough keratin

epidermal ridges Prevents the two layers of skin
from separating = fingerprints & blisters

epidermal 4 layers

much keratin filaments with plasma membranes surrounded by lipid-rich layer

/N
- lack nuclei or organelles and are dead
In thick skin only
Cells filled with dense basophilic keratohyalin granules and
membrane- bound lamellar granules !
Lamellar granules discharge lipid to waterproof the skin Keratinocytes

move up as
they age

Spines represent sites of desmosome attachments
keratin filaments that become assembled into tonofilaments

basophilic columnar to cuboidal

attached to one another by desmosomes and hemidesmosomes
intense mitotic activity

I
Thin skin : Thick skin

Dominant and lines most | Palms of the hands and
of the body surface | soles of the feet

" A" A aX Ml ----------4-----------
Psoriasis: speeds up of mitotic hairy L non hairy

activity that results in scares 1



beneath epidermal , much thicker, for
strength, blood vessels and nerves

from mesoderm
tow layers:

Reticular layer of dermis: Papillary layer of

Dense irregular dermis: Loose
connective tissue connective tissue
collagen1

Types of hair:

1- Lanugo: fetal hair

2- Down hair: light colored hair
of child

3- Terminal (adult) hair: thicker,
darker hair that begins to grow at

puberty

Sensory receptors

Hair follicle is a tube of
stratified squamous
epithelium, invaginated into
the dermis

INNER ROOT SHEATH
Disintegrates at the level of
the sebaceous gland

Hemorrhage
from the
cutaneous blood
vessels is called
ecchymosis

(bruise)

encapsulated receptors

Meissner corpuscles: el
light touch corpuscles : deep
decline with aging Coarse touch,
pressure
Ruffini (sustained touch)
corpuscles: and vibrations
Stretch (tension)
and twisting
(torque)

Hair matrix

» Contains the proliferating cells
that generate the hair and the
internal root sheath

» Located just above the dermal
papilla

»Melanocytes located in the
matrix produce hair color.



Sebaceous glands Arrector pili muscles are small muscles
> secrete an oily or waxy matter, extend from hair follicles to the dermal
called sebum, to lubricate and papilla

waterproof the skin and hair

> Secrete by holocrine mode of hairs to stand on end (goose bumps)
secretion

» Innervated by the autonomic nervous

acne, comedo : .
system (sympathetic ) when its cold

MEDULLA

{_\. ¢ )y
=7 .
chin layer heavily keratinized squamous cells covering the cortex

m

anagen catagen telogen

most of hair life

Sweat Glands

Eccrine sweat gland ‘ ’ Apocrine sweat gland
*  Merocrine secretion *  Empty into hair follicle
*  Empty directly onto skin surface *  Location: armpits, groin, nipples

*  Viscous, cloudy secretion — good

*  Location: most all over body (esp. nutrient source for bacteria (odor !!)

abundant on palms & soles: ~

500/cm?) =  Secretion may contain Pheromones
. . o =  Secretion begins at puberty and is
*  Clear, watery secretion (99% stimulated during emotional distress
H,0; rest NaCl + some waste Scent glands

secretory

product Pinched off

apical portion
of cell

Apocrine



Melanocytes are located in the layer of the epidermis.

----------------- within the skin help synthesize vitamin D when exposed to UV light from the sun.

Select 1 correct answer

A Kkeratinocytes B melanocytes

The - layer of the epidermis is 2 to 3 cell layers thick and is only found in thick skin like on
the palms and soles of the feet.

Select 1 correct answer
A lucidum layer B corneum layer

-------------- is the thickest layer of the epidermis and is made up of dead keratinocytes.

Select 1 comrect answer

A corneum layer B basale layer

The main cell type of the epidermis is the which migrates upwards and form

multiple layers.

Which cell is found in the dermis?
A. Langerhans cell
B. Melanocyte
C. Fibroblast

‘What is a characteristic of the cells in the epidermis of the skin?
A. Microvilli
B. Stereocilia
C. Cilia
D. Keratinization

6-Which of the following layers is only present in thick and hairless
epidermis?

A. stratum basale

B. stratum spinosum

C. stratum granulosum

D. stratum lucidum

‘Which cell is a macrophage found in the skin?
a. Kupffer cells
b. Histiocyte
c. Dust cell
d. Langerhans cell




overshot

NONE OR ALL PRINCIPLE

oligodendrogliocytes

Schwan cells.

firing stage t8
the end of first third of
falling
will not respond

beginning o
the second phase until
the resting membrane

potential

stimulus can
change




Synaptic organization:

1. Converging circuit: many presynaptic neurons synapsing with one
neural

2. Diverging circuit: presynaptic neuron terminals synapsing with
many post synaptic neurons.

on both ends on thick filaments. The area of
thick filaments that is not overlapped by thin
filaments is known as H zone
The area between 2 Z discs is known as
sarcomere

The | band is formed only from thin filaments.
While the A band is formed from thick filaments
with the portion of thin filaments that 2 overlap

known as power stroke

- Bending (tilting) of myosin head is

. . rigor mortis (a stiffness of
myosin head needs 2 ATP : one for skeletal muscle after 3-4 hours of

binding and one for detachment death ) (no ATP)

no change in length = isometric L

a=c>

L I_I
no change in tension = isotonic L _IJH
—




types of muscles fibers :
red (slow , marathon , myoglobin, 02, High *
oxidative phosphorylation, small, mitochondria)
white (fast , meters race , less myoglobin, no 02, less
mitochondria, * Glycolysis, fatigue )

titin:isa

structural protein

, like a spring in

the contractile
units

Clinical connection
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smooth muscles:

Sarcolemma

Intermediate
filament

Dense body

Nucleus

caveolae

Ca

calmodulin

\

pi

inactive myosin kinase

inactive myosin

Skeletal Muscle

Striated; actin and myosin
arranged in sarcomeres

Well-developed sarcoplasmic
reticulum and transverse tubules

Contains troponin in the thin
filaments

Ca?’ released into cytoplasm from
sarcoplasmic reticulum

Cannot contract without nerve
stimulation; denervation results
in muscle atrophy

Muscle fibers stimulated
independently; no gap junctions

©) signal molecute ) G protein © rLc © oac
hosphclipase C

Signal Extracellular

~ molecule fluid

Membrane phospholipid o
. membrane
9’ PL-C @‘ DAG “AO/—\\
"

. PK-C

| Intracellular
G protein | 1P (\onwn +P, -
O / .
Y

ﬁ/ KEY
@ stores @ mm"’d PL-C = phospholipase C
R r % DAG = diacylglycerol

\ PK-C = protein kinase C
W IP; = inositol

y N trisphosphate
m ) ER = endoplasmic

u 4 reticulum

protein () IP; causes release
kinase C (PK-C), which of Ca® from

and associated
G protein enzyme.

Ca - calmodulin

active myosin kinase

(PL-C), an amplifier

P pids into
discyliglycerol (DAG), which Y b
ins in the P N creating a
Ca?* signal.

and IP;, which diffuses
into the cytoplasm.

cAMP

is inhibitor

active myosin
(phosphorylated )

Smooth Muscle

Not striated; more actin than myosin; actin inserts
into dense bodies and cell membrane

Poorly developed sarcoplasmic reticulum; no
transverse tubules

Contains calmodulin, a protein that, when bound
to Ca?’, activates the enzyme myosin light-chain
kinase

Ca?* enters cytoplasm from extracellular fluid,
sarcoplasmic reticulum, and perhaps
mitochondria

Maintains tone in absence of nerve stimulation;
visceral smooth muscle produces pacemaker
potentials; denervation results in hypersensitivity
to stimulation

Gap junctions generally present
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The action potential reaches all muscles fiber due to

presence of :

a.
b.
c.
d.

Z line

M line

T tubules
Titin

All of the following contribute to the resting state of action
potential except:

a.
b.
c.

Q.

o0 oo

High concentration of Na outside the cell

More Na channel in plasma membrane than K channel

The selective permeability of plasma membrane doesn’t allow
for protein and ATP to leave the cell

. Electrogenic nature of the Na / K ATPases

what is the difference between red and white fibers:

. red fibers have slow contraction velocity than white fibers
. white fibers have an extensive sarcoplasmic reticulum

compared with red fibers

. red fibers have less glycogen store than white fibers
. all of the above

The first source of energy that reconstitute the ATP is :
Oxidative phosphorylation

. Aerobic glycolysis

Anaerobic glycolysis

. Phosphocreatine

Following the contraction cycle which one is wrong:

. The contraction of muscle requires Ca
. The myosin head need ATP to detachment from the actin

The myosin head tilt the actin filament away from the arm of
the cross bridge

. Before contraction ATP attach to the myosin head to become

oriented and energized

one of the following is true regarding botulinum toxin :

. block the acetylcholine gated channels
. block the synthesis of acetylcholine

block the release of the acetylcholine from the presynaptic
neuron

. block the Ca voltage gated channel
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