g




J (§bs

il o5t e ST o DB o 2
st iln e sl Sas 50l e el

omml ol &M,

., s 7
(”/i,/uu’u;/"u’fdﬂ////J@/(od/b/w{
X 0/ ” / ” 0/ 7
gyl U/téuf/f s Sl s o,

M e Fh s 19

eSS plaal s Bsi> 42wl
5 iS5 sl 1 S50 g o e ccilie Al iz g6 Jols GLS ol e Cagd
5 £ rtnt 1St (I d 5L enipslauny Sl ejlal e (IS e a (T (295
2 golaiel o zlyy crge iyl o ol Azt sl (1,500 g ws 5l sl s s
035 (oo leilaij b g 095 (sly el Lanms 5 (S5 50 155U slasel g joy 9 axsl>



Anahid Gosr.ar Khali]i

ilbuas O Yigw iU

(PN.D) |jpaadi 64153
(124l aoLizawl U alrom)

IsLoaidiy igajsg
«tabacl pglc )29 polc 540j)9 9 1AM 1679192)40 164053 9 i) | | Lidis) LS
1579Lis 9 1193 L3S 167 9I9iST <15 puiiga 14ihj ol «155uibjy 167 9Lisigili
LS 16713 Wy

285297195 g Il

(SO O Guukbh gt O
«igjedosjud (Ph.D ) praua4i 164553 P udy »



o..\l)gié)f -\YFPE D 9rms (a0
(Pu s aolidewly U ol ya2) «(PN.D) saass 550> (g55)e 58 ai¥luos SY¥lgu 5L AGK :

(et Sgruns 6)5]*5)?5 @Jb /.. é,.;)_) 6)919-1)‘3 ‘_g)‘;fo 3 oui'))l ‘S..JL;.‘L)U L_ghb:\;;.f)) 3T

BRI WESCOR SRV ERN VS

Sldged ( Jgaz ¢jgan 1 oYY

6021 :-AGK: Anahid Gostar Khalili = Ll> ;.Sa.all:
978-622-1351-01-5 :

(J10) o o g bacygajl — (s5als0 b :

Physiology -- Examinations, questions, etc. (Higher)
oyge;l — Glpl == Jle wjloe 5 bolKails
Universities and colleges -- Iran — Examinations

Qlﬁl — M EMas ‘_ghzso”a O}A)'T
Graduate Record Examination -- Iran

QPY¥/d :
FAY/ooVF :
VeYOADAD :

_

ks i o LT il Ll

(S 39 gt ot ¥ li0d SYMgw SIL AGK 200l o

(9 pd aolideuly b o1 3o2) «(Ph.D) (onadti (§ guuiS' 8

Goons 33 S5 155515 5 5 <l

P ERREIR AW T

Vvt L dglhiols Jl s cug

Vere 08l
OIS 1 Sl 5 Sl
S dEd s
03,1 s g B pde
A9l G 1l 5 b
Ologi VYo aan sslg

B ARV AN A PR YAt S SN

9ty b g plyse

0SS gaes,
SRS IR0,
ho olitaliS o las

JJ‘@.J}\:&)\Q&@.&U.OPJE &bwu%‘d‘@dfu?é.ﬁubg;f

+Qq.Y\0Y4Y :d’i'}f; A

Ay

SV 55 58

M agkpublisher @gmail.com K1 www.agkins.com



Sidnid 655 go3l & bgrye JoSge g Jshe (Sholom 5 (ooriom (STl SV lgus I (slaegazme o9y b LS
Sedie Jold 1,V FoY B 1Yo gla Lo a8 ol cudlage &5
sl 00335 (a8 5 At (SR el 5 oloyd el O)lis s 3l et el qlis bl SLS (l e
Sz ol L5 35 ool by (oostde 5 JalS 5oty 42035 laJlo SVl & ol 0 (g dsgame 0l 0
el a3l 556 Hllbogle ele o s, Cga 0 S5
o Lol [aBil8 (o iilss 5l ag 2y (ml bl axbls 252y Slalinsl JBlax SLS (5,15 50 les S (526

5 B asls Jlw,l masoudmohammadi 20@yah00.c0m .o as 1) el sasile ;90 Lo g 5l a5 SIS

20,8 blod gam slacl>

2ol 1y Sl ¢ ,Kis JWS L5 S aeall ol lacsl o iome gt &0 0 Camme 5 6 )Ken 5 LL o

(Bdoxa Dgruun 35



: H) A 0l L‘//“L//‘:’
o
7. oy
;/ng//,m.ﬂ;w

-

wIi Jup (2o Sl s _“J;f;) &7 ,(ojt .

.



eIl w68

Axio Olgs
30-2Y Jlo 55492525 (Ph.D) eaas (6558
AN-Y Jlo (s5eles 308 (Ph.D) (saass (5SS

7Y 7oy dsliseuly
y-4y JL..; 635-‘9-.’.}:5 (Ph.D) (gaass LSJ:S°

Vof SYlg

WY P s delisenly
av-aF Jls s59e 58 (Ph.D) eaas (§ 5SS

et Y9

VO 7oy anlisealy
90 o s3slp8 (PN.D) (pmi 555

YYs 7oy dnliseuly
0-9% Jls 590 8 (PN.D) caass 58

\idd SYlgw

YV§ P aelisenly
A7-2Y Jlo 5808s 50 (Ph.D) eaas (§ 5SS

YoV uyb—w

Yi¥ 7oy anlisealy
ay-4aA JL.: 635"9:’.}:3 (PhD) Ls.a..a:é' <5):5°

Yvs Ylges




eIl w68

Ao ol

A1 Jls 590 508 (Ph.D) aass (§ 585

VY g

YAY 7o s deliewly
44-foo JL» 635"5:'.%3 (PhD) (gaass (5)35‘3

fo9q uy‘}w

AR 7o dalirwly
Foo-Fol Jls 5999 8 (PN.D) caass 555

ffo Y g

for s iy
FoV-Fo¥ Jlu 55950 5ud (Ph.D) e aaZS (55

MY Y lgus

oYy 7o s delisewly
foV-fo¥ JL» djﬂ%ﬁé (PhD) (eaass (5)35‘3

ooy Y lgus

OYo G?u)m.: ML.?LUJL)
Fov-Fof Jls 5999 58 (PN.D) caass 555

Hay Y g

ped s aabiil




oY gu Jw

(Ph.D) wuaiki (& i S

5 39 g mtd -4

S35 58

Sl (Sl gDae (sl 8 ATP G pan 1o 1) 065 meew Gzt ) 8)lae 31 Syplas’
LeJoS 5l 53 355l (sl 5yl 5 (Y SR ;5 oS sloceay ()
o sl (F LI5S s 53 ol s (sloeny (F

Tl Cow o Sl alae jlislu o)liys 115 8,90 plas

WS oo a1y (oLl g sl 00l 00utS s ledld Jsb o aS el uSg 5 rdg ()
)5 GBS S5 Dl Jobo weliss 1o (ndposss s (¥

3,00 418 5L ledld 4o a5 el G ST les (pST- OL (Y

el FOEITY PL\: 4 &u‘, sé‘}a JLE.:.‘I 30 ‘st'L’.‘..é GL“})}'{.‘"“"‘JS Pw &S‘)‘Lﬁ‘ d>g

ATP G pao (Y 5k (A

Bl bl (F 28 3 s (¥

Sl 28y 5 s slos 18 ot ooty dss ol

P ey locms cudled (¥

G Sl L 8B Sl ade

s gl U cuglie uals (F

T (S 25 ol IS 4 035 o 1900 3l (505 omtlions (5392 JUIS S G 31 85 G e e
% 2 Ol (driving force) a5 ;> (59,5 ()

9 JUB usliSlass (¥

o5t (ol il €7

o ol <oz (¥

R



Yo

S3999  (PN.D) (o (g S

B 8Ll bl Jlzd g ool 8Ll mlo jLid 51 5 Gk (s S pge Bl Sliulg o jlid (e
by iz S pge lp |y GOLY (8B Ol oo oyl plo el dgyedi
T

P=—
r

0962 Fadheo o S pge oaiS el L2SP

AYN/OM e 5 sl 5 01520 55 95750 (5955 b lad Laa gy 5L 0590 (g T

Fohle cws p S, glanf

g dwlyS HipS eaiiSaute )b Jolai Laix (gl 5L5 0590 gl il 5SS elad 4z 50

Yo" 4-%;

otals ol Lad (sloais) iy sabas a5 ol a8 Cuglie s b oo bz 055 G305 50 05 s
05 sn osalive S ol S5 0 (53 i80S 9 S slaplrd 5 Sl o L i alals s
WIS 1) Saaglie st | w8l e G Loazsly 5 53 L8 IS 0 3t

Bl a8 ke St 95 135 s 53 (eSlee sl Lid

S s VemMMHG oS 50 LoMMHG boazil ;5 ke Jyoulis VW Jyiw S5 slaglh y3 Vo emmHg o531
VOMMHG (555 b3 159 O35 50,5 55 ba)lid g e (oo 0= sl das FMMHG Lo S ol
Y-0mMMHY > 5les s AMMHY (552, 2,9 N e MMHY S 50 (052 o shoo A Joiwlhs FO Jgwnns)

(") au ¥

ST TNE 5 La Spge 1017 SzsS slan g 9 ooy 3o 095 TPl LY an S 05 Jpur w4z L

loazsl 2o g o)l o

Distribution of Blood Volume*®
ABSOLUTE RELATIVE
VOLUME (mL) VOLUME (%)
Systemic circulation: 4200 84
Aorta and large arteries 300 6.0
Small arteries 400 8.0
Capillanies 300 6.0
Small veins 2300 46.0
Large veins 900 18.0
Pulmonary circulation: 440 88
Arteries 130
Capillaries 110 2.2
Veins 200 4.0
Heart (end-diastole) 360 360 7.2 7.2
Total 5000 5000 100 100

*Values apply to a 70-kg woman; increase values by 10% for a 70-kg
man.

Data from Boron WF, Boulpaep EL: Medical physiology, ed 2,
Philadelphia, 2009, Elsevier Saunders.
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Left posterior  [Right hemiparesis (arm > Largely preserved
frontal cortex and | leg); patient aware of Impaired for single words | Nonfluent, gy
underlying defect and can be P and grammatically |  effortful Broca
structures depressed simple sentences
. Fluent,
Left posterior No motor signs; patient abundant, .
superior and ; ; . . 4S9
: can be anxious, agitated, | Impaired Impaired well -
middle temporal - - - Wernicke
euphoric, or paranoid articulated,
cortex -
melodic
Left superior L Fluent with
temporal and Often none, patient can - Intact or largely some el
supramarginal have cortical sensory loss| - Impaired reserved articulato ucti
pramarg or weakness in right arm P v Conduction
gyri defects
i . . . . . | LolS
Massive left Right hemiplegia Impaired Impaired Seant, Sl b Jbols
perisylvian lesion nonfluent Global
:antg:g: toor Sometimes right sided ||n;ra;;|§r Intact or largely | Nonfluent, |5 ,> JSs,s8 il
Broca’s area weakness preserved preserved explosive | Transcortical motor
Posterior or Intact or > JB 68 il
inferior to No motor signs largely Impaired Fluent, scant Transcortical
Wernicke’s area preserved sensory
MoV ay;s 00

el o Vg ¥ 5 JSB 9 Jgaz 4 4295 b ogdioo
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Characteristic

Organization of the Autonomic Nervous System

Sympathetic

Parasympathetic

Somatic

IOMPER SN

Origin of preganglionic

nerve

Length of preganglionic

Nuclei of spinal cord

segments T1-T12;

L1-L3 (thoracolumbar)

Short

nerve axon

Neurotransmitter in

gangli

Receptor type in
lion

gang

Length of postganglionic

nerve

Effector

Neurotransmitter in
effector organs

Receptor types in
effector organs

ACh
ion

Long
axon

organs

Nicotinic

Smooth and cardiac

muscle; glands

Nerepinephrine (except
sweat glands, which

use ACh)

o, o, B, and B,

Nuclei of cranial nerves

11, VII, IX, and X;

spinal cord segments
52-54 (craniosacral)

Long

ACh

Nicotinic

Short

Smooth and cardiac

muscle; glands
ACh

Muscarinic

Skeletal muscle

ACh (synapse is
neuromuscular
junction)

Nicotinic

“Somatic nervous system has been included for comparison. ACh = acetylcholine.
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Basie Classification of Skeletal Muscle Fiber Types

Classification Parameters Type I: Slow Oxidative  Type lla: Fast Oxidative  Type llb: Fast Glycolytic
Myosin isoenzyme Slow type | Fast type lia, lix Fast type lb", lix
ATPase rate and gene classification
Sarcoplasmic reticular Ca™-pumping Moderate High High
capacity
Diameter (diffusion distance) Moderate Moderate Large
Oxidative capacity: mitochondrial High Moderate Low
content, capillary density, myoglobin
Glycolytic capacity Moderate High High

"Human "fast glycolytic™ skeletal muscle fibers typically express the type lix myosin isoenzyme instead of the type lib myosin isoenzyme. In contrast, rodents
express one type of siow-twitch muscle fiber (type [) and three types of fast-twitch musce fibers (expressing type lla. type lix. or type llb myosin isoenzymes):
the type Ibx muscle fibers express metabolic properties intermediate between those of type lla and type llb muscle fibers. The type Ibx myosin isoenzyme may
be coexpressed with type lla myosin isoenzyme in “fast oxidative”™ muscle fibers. In text, the simple designation type Il fiber refers to fast glycolytic muscle fibers.

Properties of Motor Units

Motor Unit Classification

Characteristics Type | Type Il
Properties of Nerve

Cell diameter Small Large
Conduction velocity Fast Very fast
Excitability High Low
Properties of Muscle Cells

Number of fibers Few Many
Fiber diameter Moderate Large
Force of unit Low High
Metabolic profile Oxidative Glycolytic
Contraction velocity Moderate Fast
Fatigability Low High
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Glabrous Hairy

v

Pacinian Markel's Ruffini Hair and Free nerve
corpuscles disk endings nerve fibers endings
A
FA1 (Meissner) FA2 (Pacinian) SA1 (Merkel) SA2 (Ruffini)
| | F— e e
B

Cutaneous mechanoreceptors and the response patterns of associated afferent
fibers. A, Schematic views of glabrous (hairless) and hairy skin showing the
arrangement of the various major mechanoreceptors. B, Firing patterns of the
different cutaneous low-threshold mechanosensitive afferent fibers that innervate
the various encapsulated receptors of the skin.
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