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— ofanstT bactertal V\fﬂT‘W oy 1

Newttophil  Jranulocyte 50~ F0 %
= PhoJocyfests (_>

Lywphocy te 20- 46 %
\‘ T cell - celllor immune responce = T cell con kill sthel coll Nk cell )
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IgA IgD Ige‘r IgE I3M - humeral mmwne Fesponse
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— MowocyTe 2-8 % , & 20um ( biggest wBe ! )
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- allergic M 83 1
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o plakelet ( Throwbocyte ) 150k - koo k [ ML

«  Blood Plasma

— walek
- plaswo proteln - 66- 809 /L -~ § functivns \
B Coagulefion . clotting factor
*" albumin = . — " = hemostasts ( blood clotting ) s placma protein
- , ».
objoie. ) . Flobulon - ) © = thomsport eg. Thon 15 thasparted by “thanefemn '
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3 Nhogen S 2 hotmone X fon & 4l olbuwin 1= 52
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. s [ glc' = FH NgulQﬁOV\ = oacl os buffer
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_Forces .
® hydrostatic Pressure of capillary € outward )~ blood pressure « B,z ok !

@) colloid osmotic pressure of piasma  ( thward )
= oncotic pressure egainsT flHration !
@ hydrostatic pressure of Taterstitium  ( Taword ) o cdeman 55 (- massage F3E
Boeas Qm,(\é)_
® colloid osmotic pressure of Jnterstitium  ( oulward )
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Date ¥
A% protein FRI3E. Liver con NOT produce
rlaswia  proteins

Q1. Profein malwtston » 8% | filtrafon 13 ¢ 5 O 2> Altration 1

B2Z. How would Altrddion change i sb has Liver failure 7 2 Rk

a[Coho“sm 5

- @3, How would filthilion chmge when Thrombosis ? 2> more blood in vessel = plood piessure T = @1
B e G LS PR
( Blood clot in veln ) e 2 filthation T
Q% How would [thilion chwnge > collold oswefic pressure of iuterstthum 1
when there are more glycopioTein owlside vesse| > filtrokion
. @ M i
® hydtosTatic Pressute < < hydrostatic pressure
>f copillary of nterstitium
2 5
Colleid osmetic pressute = —T>  Gileid cswetic pressure
of pPlasma of inferstitium
-0 f7v- 8%
% 9lucose 38 - 85 mmol /L ( offer mead ) % 55 mmol /L = [00me [dL

X 4-6 mmol /L ( befre meol )

% fons wn blood Plaswmo

heart surgery & (CE &3 (x FAZ R3]

" @ 150 wwel /L ( 304% ) /
. \Eﬁ = 4-5 mmol /L = i hyperkalemion (KT D die (v K con sfop heord
very mportomt !/ £ hypokelemia S anythwia (riggey 0 destele )
5 \ A + .t it
P mamToadved by — Na: K- ATPase
- MNa = 135 - {50 mwol /L @ 15 wmel /L ( Yo ) > e e

3NE = 2K
~ CR = Q6- (66 mwmol /o
= HCOs = 24 wmwol /L
= Mg" x 1 wwel /L
- PO ~ 1 mmol /L
- Ca & 2.5 mwol /L I 5oYe -+ free form
- [ 509>+ bound fo Pplosma Phofein
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K W 5 No ow 5 CR ou P} Na w K out , Co ow ) Mg out
> 150 wmwol/ 135-156 96- 106 = 4-5 25

r "F‘( H'f'm\m’\ %-(Aes’ﬁev\s / ® - word force
Q1 : wik proteln malnuthtion = Lver can NOT prodwce Ploswa profeln < Colloid osmofic
pressure of plaswma ¥ > fitrakion T

bgr 321 dehydroficn > blood volume & > bleod pressure ¥ =>®hyo\rosTaT\‘c pressure of copillary (outuard}
> Filttation ¥
K R
. . . ® -d\lu‘t\ovxﬂ 'fw‘"/é | P
Glycoptoteln @ inferstitial space T = W of Interstitium (sl ) T
> filtration 1t

D
w

QF. Histamin 2> permeakility of the vessel T 9 more water is fittered < Filtrafion T

K Q5. Right venticle fuilure o vd periphery o fif1ration 3 €573 2
> lug A Sttoke Volume ¥ D biood stack in periphery T = edema ( fiftration 1)
( Pe-rrhein| venous  stosis )
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SENG

| periplay
woOR6. Acidte Left Vehrﬁvdw failare = bleod voluwe v Lung £ = Pulwonary eduma td s

KR7. Liver failure 2 Liver con NOT Produce plasma protetn 4 =>®c:oue'rol osmotie pressupe
of plasma ¥ 2 Thward fore U > Frltdtie 1

RE. hydwstatic pressure of interstiful Fiutd T = Wnfibd force T = filtigtion |

Q9. hydvostefic pressure of capillary : 35 wwmbg <« putword foree
<ollotd oswotle pressupe of plosma | " BN E inward rce
hydrostatic dlressuee of Wterstitium 2wt
collstd oswofic Pressure of iwtersttflum  © 5 wyHy <« cutward  force
Net filtratlon Prssue = O - -©+® + 5wt
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Q0. wWhich value s NoT Physiological range 7 > Lewkogte cout
£  RBC W|M/[umL 4k-ick [uL
Throwbouste 250 K [ mL neuttephil gronuloyte
WBC 2k [uL AistRbillon © 50~T09.
Newtropht [ = 759
Lywphouyte * 204, > WBC is high' & neutrophil 7
M-B-E r adfe > bocTerial nfecTion
Qil, Tomg /L plasma prlen is normal ? 2 too [ow ( Plasmo. protein >
66-&0 ¢ /L

K 02, 40 M [uL RBC for adult man 7 > Lew (v & RBC w-6 M [mL )

QRI13. 200k thrembowyte for swall kid ? 2 normal (7 Thrombooyte  150K- ook /u

Q. 8% eostnophil gronufeyte 7 > High (-~ eosinophil 1-4% )

A QIS. 125 mmol /L extracelwlar Na > low (- [NoTout = I35- (50 mmol /L
Qlb. which leukocyfe s Thvolved v parasitic pxn ? 2 Eosinophi| granwlayTe
QIF. which lewkocyte s biggest tw gize ¢ = WVowoeyte ( &1 20 ym )

Q8. which lenkocsfe s fvolved n  humord wmune response 4 = B cell

&rp / cellidotr immune refpase 7 2 T celd




% RBC oltToj( e sFav\ : {20 doays = degmcled m Spleeh

- Retiadoendothelvad S‘/STEW\
4 ReticwloendoTheliad sysTem

; s R g
E%ﬁcokdowa - Hem"ﬂ!"l’“" = bilivubin ) not water soluble ) @ spleen

\lf;‘ﬂi
Fe2+

reeycling

%, P i . 4 ~ i~ & " : 2
carried by Plasma profein (7 bilirubin 3s MUT waler solable
Calbueain )

\ s / > s o i
* Liver wmakes bt lirubin ( Livel &7 4-\ entherohepatic -,
waterr Soluble ! \ ) / recircwlation

wio Bilivubin dzj\ucu\'ovﬁth A \f\\e\\ :
anh \ | ) LS
) i
Bilirubin diglucaronide <. wrobtlinogen & ZAE
o \waker solublé > ARh k3 (/

D bSdion ))
eyl mammy
> _Jiobilinogen (e

reabsorfion ! @ ¥(eum

SER evm ¢ distal patt of swafl jpfectit)
Fuaden iy
Al. How would You cald high cc. of bilirubin tw blocd plasma ? > Joundice
B2: w of ilivgien M wile s 2o 5 bile sfone  /#izvhe 4.7¢ hilindi
but thete are o (of of bilirubin w blosd plosma i3 blowd Streamn A 1
03 IIFQ S?QV\ OF RBC LQLO days 573%\ b;hNb[‘V\ &6 i\V\ PiaSWlO\ (i > Tnmse’
wrobifinegen cc. jn urne (® .. = (hckease

 wore n more RBC are olegrooleel , more % more bifiubin prooluced !

P AT~ of RBC = F- A5 Mim
alh N £33,
cel| cvh\l/l\sfcm‘ #v PERS
Mictoytosis < B i B < Mocrocytogis 53", RBC o Bk AR |

Sige N KI< 3 !

kai"ocyﬁc anemia £L RBC count low ¥ macrocyfic anemia
B T T e T
= TNV\ dQ‘F;CteV\C)" % VB2 can NOT be absorbeol alowg/ % VBiZ 3 \e“(y_ . . SHA Agywﬁ\g.s‘b
e l 3 Reoseins - defii 1= 5&;4«3!
22 surface of RBC is covered by Hemoglobin Follate defiiency
bt S 2 . VBiz & jwthwsie Tocfor moke : N _ .
ek i HE g o Balick cowplex which is oabsctked - intRnsic foctor deficency

P — L produced by porietal cells of Stomach
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= mean volume of one RBC

® MCV ( Mean Corpuscudasr Volume ) —-- Volume of avernge RBC

Ht _ _
- Qd H— = ‘V\'ﬁx t
s “[e2-2 fL | "™ sor-mote
/\ﬂl—j:v‘_= formed element Gcells) = aok formed element 1s RBC !

whole bloed ( cells + plaswma )

- f
<d’" 042 - 0.52 \

& O3%- o043

~ anemro - dehydrafien (eg. vomiting . diorrhea  burning )

- aftek blee ob‘v\j | < Hemaoent < - ehythrocytests ( RBCA)

e — = polycythemia vella ( Red Bone Marrow Tumor '
- ~ HFRER "\ RmEF 1§ B o Cells e F[“SM“ Teoo many ZBC are prodluceol
0 N &3 PX, plaswanh

nterstitial Fluid 2 ZA N = &) FAh3 .

= blood volume 3 IE?F KEr\
AZE 79 b 13 [owelr

peegront lody hos mote plasnia.

z
Q. calewate hiood volume - s Ce“"iﬁ_ ' 2 oyx-x = -/2
bleed plasma = 3L ! C?)”S ’ Ph;m“ 2 Z=2
HE @ o4 " * o " blosd vefume = SL
micrecytosis < Mcv < WIQCi‘ocyToSTS [V MV -2zals. REC 13
L 82-92. fL { L 3tV o volume & 4333
1 couse 3 couse S

- VBiz deficiency
- follic acid deficiency
= ntiwsic foctor deficien

- lron oleﬁd‘ehc}/

4

( Mo Myelodysplastic  Syndrome )

( olcoholism ) \
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* MGH  ( Mean Corpuscudair ( Hemoglobin ) . average @ Hb confent in 1 RBC

_ (Hb c.c. "
RBC count

28 =36 Ppico gram

microcytesis< MCH &
iFon deficieney 28-36p9

macrocy tesis o
VB2 oeficient 7
follaTe "

(‘/\'T'ﬁ‘/\Slc *ﬁrTor

L 4

Hemoglobin concesitration & ko- (80 9/L

2 J20- (6o 9/L

¥« MCHC ( Mean Gorpusador Heweglobn Coucedtrdivn ) - Hb coiteut mw 1L of RBC

_ Hb  Mew -
- o 310~ 360 9/L | = iLaRBC < fa225 kot
- 3lo~ 3609 a0 ATt N H3E~ 13
aa Funclion of (’(Woﬁ'owm

® 02 #ransport
— (® €02 traasport
[@ most Twportut buffer system ( PH regulation )

T L—I;C)"?;c}_;‘ C

R. = - cH2 ﬁi‘/> 'I\IH

® * what makes Tt perfect buffen ? 2 reasene ! "

2> (. High concertiition makes it 9ood buffer P il e
Z. Hemoglobin has a (of of " Wfﬂ molecute /,F\'/-\’
Cowtains * lnidazZele ”  group
{ , , L> can easily bind % rolease ,H_:
vV :
4 COz thansport in blood
® COz—.‘Hb (= Carbamino - Hemoglobin ) % very important !
® HCoz C bicorbonale ) |
Sust 5
® PhYSTCO\(l)’ disselved form > T% of Co.< . nol So 1hpot TawT /
K be careful ! ST
Al 5 " “ " » !qlo co in ofr
Catboxy hemoglobin = 13 'CO-Hb"a 3k !/ #Bxr> B R e B w.

- carbonmonoxide can bivd Hb 300X stronger thow 0,
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Q. [HCos 1 #8 &va@ Vein or apfery ¢ 2 Veln  p0s= Lhums
' Deaxygenaled blood is full of C0x  which is comivg fiom the #issue .
And CO2 15 Trowspopted by 3 ways ... % Hcos E%ﬁr\':%n‘ = CO> 3%7359)-‘&%@%&2}%
K2 . Artery Zae cokry unoxygenatesl blood 7¢a 1w > ‘P‘Almonary ottery
NSRS E [
Q3. Vein (39¢ carty oxydendted floed x 7 2 pulmonary Vein
Dz Frovcpor! m bloodl
% 0x- Hb Safipalion curve _ affinidy of 0sfo Hb decteose
fow offincty ~Hb con release 02 easl.'y
wﬁ_ _________ : Right shift - weaker comnection b/w Oz & Hb
=
:; U el LQF{‘ S}\?‘F'{' A 5“'““3 [\“‘t'mt:r‘\ov\ b/w oz &\ Hb
3
" ¥
n
]
3

(]
(
{
(
|
{
(
i
{
{

: ' (
A e — >

¢33 4 . : ~
=7 40murlg (oS Wi PO2 [ wwmtg 1 = 02 partiad Pressure
@ veln @ arfery
J

venous blood 2w 759 o Axsary & 0> % Shevz | (5% of Hb is salutated )

Co2T
@ ny‘Pek_Q_laPuh(o\ “* High CO» parfiad Pressure —> need 0> —~ 02 % FARL(FLG . HL

@ =__z‘\_C\O\OS‘S - [H17T - too intensive exercise = too much glyco{ygig 9 [octote 1

\
® 2,3-8P6 1 |

(P) .
A skdetal puscle fissue

JiH

® Exercise & o ¥ Iy o FBE S O AF L G35

. ﬁ@_[’_{z’?ﬁ}flh?"?“j & - Bedy Temperdfure T = (XFH AL 9 more 02 peeded |

R Leukocytoste ( WReA) 23 Oz sdturddion 573 29 = Ao rhninae
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an .

KR2.

& 3.

QU

Q6 .

Q.

Qg .

Week 3

-iT & -1
Thu femTo !0§ Pireo - 10 5
[ lume * 3L MEV = it o 55 = ' L | |
Plasma  volume RBC e LOx 10 ML be carefl
RBC cownt * 5M/uL = Loxio" L
Het * o5 = Joox 16 L
B eve, f Beg/L = 100 fL < teudhv.
wBC  count 8000 /L
, Hb _ 1503/u -2 }
TthMBoOj‘\”e T 200K /ML McH = BRBC = 502 /L = 30x% {0 9 = 30 P9
e Ty
T normal
, : v Ay i Hb 509/
MCV, MCH . MCHC & & . MR, = Hte ~ o5 - 3008 /L p € B0 &N
MCV. McH. MCHC o hormad value 3 2 >  McV §2-92 fL
McH  28- 36 pg
MCHC  3i0~ 346 9/L
ThrombocyTopenia » % 02- Hb situkilion curve iz ¢ 2 No change
LymphocyTosis ( wBCT) v > No chavge
Low PH 7 2> Right shift ( Acidosis )
Hypothermio ’ < Left shift
Tncrease 2.3- BPG level 7 > Ryht shift
Hypo capunio % = Left shift

Q9. Moacrocytic anemia o 3> a BB 3 7 > Vitamin B [ foffe [ intrinsic Tods defkiency

QL.

B .

QIR

@13 .

MicrotyTic onemio o 7RE F 7
RBC ¢ Thrombocyte KFwaix < 2> RBC .

RBC ¢ Thrombowte A&pEuax? > RBC

> ihen deficiency

V]’V‘;‘«({hs
¢ RBC: 7.2um | & Platelel * 2~4um

RBC: (20 days . ThrowbeaTe © 2uwed;

nuclens ¢ mitochonda ¥ FH->a 13 5B ? > ThEwoTE. none of thew



RBC vs ThrowmbveyTe o #23

Q4. which one com Thamsport Oa ? > RBC
R I(5. W['\?CL\ owe Can Stop L{QQC“\V\Q 7 = ’ﬁ\f‘ombccyfe
T Q6. which one can form bloed clot ? 2 None of them

* ThrombscyTe '@ Thrombocute plogue " k3 A, blood clot 7 4G frv !

Q7. cellular immune tesponse (= EFEpa iz 7 > T lywphscyte

¥ HemosTasis

what f You cut your hond with kwnife and bleeding |
whol s the very first mechanicun which con decrease the bloed (oss 7

15t clep 2w ElrilE !

@) Vasoconsthiction

Voso constheer  strong prder:

1. Endothelin -~ most powerful voso constiictor !/

is releosed from Tnjured endethel cells

R. Adrenaline , NorAdtemaliwe  ( epivephtine | netepinephiive )
L iy, Catecholawine fomily = Bs3
>

o Receptor [z RRv33e vasoconsthiclion AR 3

b 3. Thromboxane A I

4. ATP
3. P&F2 ( Prostogrondin F2 )
6. Serstonin FRATZE
F.  vosopressin  ( ADH ) > produced by  Hypothalamas
L ‘L TEE RE
Vi Reeeptr Stored & released from " posterbr pituttory gland

8. Awgiotewsth Z o




Hewmo<lacic a ond <Tep 13 ¥ubdk o zpitss ¢ BT 7

L A0 ot - —_— &

WfombocyTe activalieh / aggregation

platelet
Thrombecyte o odditiowal jufo
L ﬁ’@(z mitochondia. € 35
life span : 2 weeks
L iz different vesicles #\ H3. ST
L s cenTains Setotonin
ADP Al
$ 2 um ~ Thromboxane ATL
%J; Phaducea\ in Bene martow = clottiwg foctor Xitt 3)
whtd\ hotmone can Tncresse The ThrombocyTe Formation 7
> Tf'\mmboPoie,ﬁ\m (< screted by kidney )
what 1s the anclent cell &: Thiombecyte 7 = MegakakryocyTe
AcTivoter Tnactivalot
~ SeroTohin = NO
| Vosadi |¢fe
- Thremboxane A IT ~ PGz
C prostacyclin )
—  Adrenaline
Nerod rehafine / = Bmdykihm)
with A= Receptor
- ADP
= Coogwjotion Tocter ILa
( Thronbin )

i Thiowbocyte is activated , B Why thrombocyte achvation So impoilawt
Vesicles are telessed while exoujtacis !\ > whew Threwbecyte active , 1t oo
= Vecicle Moy Serolonivi , ADP, TXAT +\' . attach 1o ether i:%rcﬂ.z'c:ocgrte by 4lycoprten,
Fh 1 oo Thrombocute % octivode 33 ! bridge = ‘\/mmW\bOCBTQ P[O‘%vg”

Il

posthive effect



‘ veskme = X —>Xa
Q: Cete XxBed3 R T | D i1Xo #a3E

@wia - - X->Y¥ao 4.
/ T ’)I =2
73> fivn, R

Bleeding time - 2-3 min < 5 win
7 form us obout  Thrombocyte function & Thrombowyte Count
& Von Willebrand foctor

1T Von willebrond focter deficiency

i . —\ P . e
ol "ﬁr\‘mw bvcu‘h)bo&\m\ -/ Blee ; G Tiwe
oF Throwbocyte function hew g Longer  twin 5 min.

(3) Blood Clotfing

~ Il N /4
most of clottivg faclors are produced by " Liver

why " wthnsie " ?
S = blood itself can be clotle
Exthnsic Paﬁnwa}/ Infrinsic Pathway st o crogoes con
why is it called Textrinsic” d’/ Hioh, Moleculai atht Kiimogisy | 0 Toie Tt )
MJ\A\'&“ i o A.‘ ‘ T .
= WE W w Bo AR ( fissue ) HMWK ZEE S | bloed % walch 9lass |

REEN, 1z HMWK 2V glags
= attach L2 RRC W Y533 -

A

> o Tissure Faclor #% BT

AR ok = 5,7 I3RS . foctor Xl

{NYUMDO P IAS T t
\ i e i a
N Foat
AA W

Xilox kallikrein

Prekallikirein ociivated
to

Tissue Foctor
Phospholipid , Ca”

¥ =y

J

Vil = Vila

= EXfRnsic iX (X
Tenase Goupler

+Villa , Ca'

S e T T

’ PL
X % ochivete 234 /

= Inthinsic Tenase Complex

Howto ochac? X Xa = frcthrombiase
F e Clotting Foctor tVa. G’ PL Complex
# “prstease” oefivity  Prothrombin . Thrombin
& e ( clottiung foctoi oI
octer IL Lo
> B, Vile s X F5R § Tack ) : )
. N 73| % < cleove 33
abi=3-2 Xa (= Fx3 ! - ' : e o
S g et e
Coctivekiow 331 ) 'f"zf‘;“iﬂey_\) ﬁébm) monomet
Taclor L ( Ia
Xl
X Xlla & profease achivity & T/ | l%// (}i‘bﬁn stabifzing
77, FbRn movowmer % Honz  Ahrin ret -)(L _ molecule
O ibhn Po
: : (AW olymer ) € WiRKSE tbhn polymer

I

"Blood Clot “



Throwmbin 1S key moleculc +for  blood

cloftivg SySTem

(5 & 1 13
& Thrombin , # importadt Function ! Eih - v/e wen -
L S I B {
.8
@ Thrombocyte ® yx| —> xla ek 2y Kyt
activation ;
@ Fibrinogen (T)
< , B
- \/ 2o : =
£ibrin Thrombin ¢ ILa ) ;4 fhrombomiuﬁ)
\N . =
L ® \
@ V Z \/O\ bl @ ‘a Q('-ﬁVQTC
® Vil —— Villa, | 1:
wtRnsic Tenase V)iﬂ/l& J/
COMPEX a BRAFR  pLin stabilizing holecule Protein C \
Vo —4—9/\/ Villa —— V|

ST, clopting facter formation

Tal>a cloHing foctor =fE30(c Ve N wia!

7

Vitfamin K dependant clotting facTorrs
L IR Z !

factor I ( Prothrombin) |, VIl
— oct w Liver

Fielt2a Prolein .

Anticoo@ulont —

In VIVO 2 5
2 FRH
J
Vitamin K dependenT oanticoagulants
- Profein C
- Protein S

Test tube (= blood Ahz2 KB o Vic & Nalz. Clotting time

Q2. Vitaww K » pill 8 REM@I3E | ,,

iR

Y- corboxilation = #35

2 Vk & C(oHivxg Tocty Tormation (= X498 .

X <« produced  Liver

TV, IX. X & ¥ position & fiiitiAk
+3a(z Vitamm K o LF [

= withowt Y- carboxylation , W.vIl. IX.X
( Vitawin K dependent Clotting factar ) is useless

W
SRR

~ Vifamin K antagonist ¢3. Cumakbn ( wsnin )
L clotivg twe 1

> slows down the clotfing

(v AN E o V-carboxylafion 13 vit K dependant’ D)

Vitowin & dependant Clotting foctor
is produced n Liver & it con make
Y- carboxylation also tw Livek .
A ViTomin K oct ohLy in Liver.
( Vi is active in Liver!

4

RWE>RI? D No change

? >  fostepr .



+* Clo bh\«j fime 5-10 min. 33%C < we need leermos‘fa’re .
L inform us abowt  Ththwnsic Pathway 1C
2

if XU, X1, 1X problem > Clotting time

* problem wl vosocowsthiction , thromboste , exthinsic pathway 3 Clotting fiwe =& IR

% Prothrombin Time 13-225
SRR E
- Qnﬁcocxgu[«feo‘ plaswmo. W XE o 0,2 123 7 How o Prevent blood clotting ?
- Remove C&T
s (xL-+33) . ¢ .
Co *EIGC R Yoo BE RN HIZ. - ‘BDTH

| e - arbeke g vitro
‘. Fiea 213 fiee o & AEA LT - Oxaloke 2 ot T RS
Couplex % FRT3 2t ¢k ad - Acetate

\ Cat e M) TR
; = Thromboplastin teagent

- o .\ |
Contons  Tissue Foclor , Co , Phospholipid = % z2i= vilo * Bt
Exthinsic Tenose Cowplex €73

11

L> inform us about = Extinsic Pathway "
9
if factor Vil , X, T . T =& H3e. Prothrowmbin Tiwme T



Ink o050 s
oues ow X Clvouosol
> 2

# clotting time 1
* Hemophilio A - facter Vil deficiency inherited disease = prothrowbin time T
v B (X defiaency
How would vou Hreat sthese iwherited disease 7
=2 Just qve Hfactor VIl & (X
- o X 1000
« hAV\CTlOV\ OF He,mk'ﬂ/\ & *Fus'fe‘p 3 mie‘ ¢« 3 bl ,:[—‘1\."' [5 §5 AT

1./ ® ﬂ\\'ov;\lom
antithrombin I — (Xa
Xo

X O\V\ﬁfh\'omb\v\ T s Very <low [QZY WD{QC'\JA&/

= Heparin con wake o faster x (000 .
( more active )

% ABO system K owtigen  wiake Hheivefves whigee <9 trovsplank ¥ Hdwey 15,183
- surface of RBC Iwmane System reclize that has differcut A9 what T hove . My imwuxe Produce NT\\W}/
& ; : — ogaiust fic,
antigen = hemoglutinogein antibedy = hewaglutinin
= 09g{uTinine gen = aglutinin
A Q/@" @av\ﬁbod/
3

I9M fawily == big molecule . com NOT Facs
througls plocevifor

B Q/ Q: AR R N BEo Iz i 341 A BE

o B TE FHER e projfom BRI rna g ?
> AR o owti- B 11 Placewlia T R BELTNAG,
SEATE TF L]

Q: 14hT AR B L5585 Tz, o
0 < )/CD #% A axtigen @ ATE ORR NIB ooy W6 s
{
) H awtigen & B autigew = A QB ontigen is ubiguitas | everywhere

i ewiroumens you Cam fake Thowe Vi
wicrorgamsm  food « diiwle, “our fmmume

{igen N
AB Q@’ @ & anti- A outibedy sysTem is exposed To A2 B axfigens -
S ¢\? omti-B awti Lcdy Thot's why our immune system produce

futibodies o9aiust these awtigenc

BOV‘"“Y Type blewd Jroup - ¢ H owtigen , & A owtigew | & B anfigen st E. ot 5o
A : when do You think wy twwuve systen start o produce ovti A 2. owiti B Awtibody @

> Twwmune System Is sTrowg enough to produce Anfibedy i _half yealr ofd . So &f Yo are hewborn blocd Trpe O.
Whit kind of AwtibodV nve dhete 7 = Nou | ~» fhuwune sveleum <hat Ta Phdure sxtibndv around half vear old .



HQFU‘Y“" works beth 1w wvivo [ tw VTro Wee«klﬁ

Sep 2%  Tw

ordw :
Q1. Tell me The chronojogical of the Wtrinsic Pathway activeliow -

@ HMWK ocfife Prekallikreiw o Kallikrein' .

) “kaflikrein’  activale “factor KW T octivakiow foctor Xif

® Ao octivate "%t

® o' odvie “ix"

® "ntiwstc Temse Cowplex ( (Xa . Villa, G, PL) " activate " X"

® " Prothrombinase Cowplex ( Xo, Va, Ca', PL) acivele " Prothtombin ' 1o Thrombin "
= 1 = Ia

® “Thrombin (Ta) " octivate  frbrnogen (I)' o “fibrn monower (Ia)

) Xl'llf(o." makes * Rbrn monomer (Ta)"  pojymer = " frbrin Polymer "

fibhiv sTobifizing  cowplex
AZ. Tell me clottng Tactol which do NOT have Profease activity = @ Xllg
® Va @ ' (IV)
coteror — @ Willoy ® fibrin C Ia)

AR3. which focfor can You find i vesiowlar TM‘omLoche can Produce > Xul

R4, 'wmch FToctors are Vitowivn K depevdent facter ? 2 L, VIl, IX. X

<5~

“RE. Which asticosgulawt Tactors are Vitawin K dependaut ? D Prolen C , Prien S

Q6. Tell me the F funclions of the Thombiw < = @ Thrombscyte aCTivation
@ activete “fibrivogen " to bk
®) activate “y
@ activore " vl
® activae “xi'
® oadivate “ xm "
@ + Throwbomodulw  activate ; PrfemC |

Prlin C Wodivate Vo' & " Vil "
T RE. Hypercaloomia FH Tk clottind fime 12 £33 2 D No change ( specd v %)

RF. Focder Kl deficency #F 2 Prothrombin fime £33 2 No choange /35 225

o Prothrowbin Tiwe shows up " Extrivsic Pudhwoy” but X1 is jnvlved tw iwwvsic Puthwy " .



R 9. what does “cumarin’ do ? 2 AvtagonisT <f VitTamn K
A R1e. camarn pll t ARTU v  clottinvg time = beth slowep
4 prothrowbin Time & €273 7
K K.
hewaglutinaXiow : @] A B C
- € @ © > iwvalid  ( Gwthl sholddr react )
~ - - - > 0 (. Teha ovfigen ¢ [sv )
& © K> - = AR
4 Y - - 2 B
T anti A Awtibedy & A#23 !
QR (2, what is Boenbey Type blood group 7 2 They dovt have " H anfigen .

Q3. When T woas yowng , whot lkind of hemogluttnin ( Anfibody ) are there Tw my blood Plasma ?
I'm O. Rh(-) lweek od > There are AO  AnTibodies .

Q4. I patient hos owtiA & awti D antibody , EBa bloed e s ¢ =2 B, Rh(-)

LU, Rh(+)a A % oanti D awntibedy 33,215 . Those awtibedy Kl the fetus.

Q5. BER g A & 3E N AR or ABR T8-T=3BA . onti A antibedy kill fefus 2
> No. * IgM doesnt Poss through e Pplacenta

( but 789G can Pass through the Placewta )

Rh ( Rhesus monkey )  Rh(1)-205a1z RECHRE 1= D- owhigen 4\ &3abz Rvis3
awtibody ( hemaglatinin )

D~ anigen
Rh (+) Q/@ <_\>
Rh (=) Q may have anti- D Awfibody
el B et i ERENE X
J o ' ‘ T o anfi-D
{/2 C 14 20 W } Rh(‘) S < ALGwAT o\‘_}a\
| _J 3t C l s Tvalid . Erythiubloastest Fefalis x_);‘:;{‘ etgﬂ
R B AL | e
Q6. RBC comwting . Rh bleed Type defetwination o we diluTion £F el 7 > Rh bleod Typiy
w8BC ABO p

Throwbocyte (2 ABo 21# 1 drep of NaChd v 2zi= hoaShk23 )



Q7. bleed sample , burker's chawmber | cover glass . mictosape = Nothiwg

~H0*Y€wx s selutioin : Turk's solution
T REC couthg

Q8. L& + mixivg pipette ((:(0) & WBC counting

( RBC Counhing 1% 13 {00 dilutiow

22 19 How /OV\j s hormal b/eeab‘\q Time 4 2> 2-3 mn ( less than 5 wmin )

Cardis Voscudsr-  Systewn

| 120 .
A what s the horma| Blood Pressure 1w youl brachin| ortery ? > : / 86 mm Hg

° Rulse Piessure = Systolic pressure — diastolic Pressure

Lo wwa Hlg 120 2o

* Meow Arferlal Pressute (MAP) = avetnfe presure of all aur arferies
Systolic Pressure + 2 dinsTolic Pressure Q: why 2 Rwes of Aloctlic precsuie ?

3 s orasTole Is 2 tiwee [owger Thw syctefe

= diostolic pressure + /3 Ppulse pressure

Co » TPR

. ghavitation Torce
Q : Standing postton ¥ BEFHua s brochtad o. or Rwerd a. * > Ffemoral orfery

R : lving position vd 2 = Sawme.
Q: .PU‘W\OV\O»V‘Y ortery (Trunk ) 2 normal blocd Pressuie 5 ? = 2""/‘? mmHg 2%5 ww Hg
\ s occeplable
k Pulse Pressure : 15 mmHg
Mean Arferind

MAP Pressure  ®i8 W\"MHQ

% systemic crewldion o blood pressuke o3 py pulwonary Cirewlafien 9 & S !



~ 7 QA+ PRlood Pressure in Left venihcle

=7
& B % Right venthicle 2

R dead man o blood presswre i everywhere >

¢ copillary © veint artery €

Notma| Heart Rote 60 - (00 beals [ min

Stroke Volume @ F0- $O mlL
= EbV- BSY
E-6 L /M'{M, wn ResT

( 20-30L /v T Exercise )

tw Rest

Cardiac Output :

dlastslic pressure !

; ;7 ess than 5 _”
120/5 mmHg [
24/1% waH{;

7 mmHg  ( Blood (s still there.

The bloed press the Wall )

S 100 = TOCL\YCGVO!A\Q
< 60 = Brodycardia

* Volume of blood which l;?umfed Frow

left Vewthcle 1o ) Aorla

* How much bloed ‘;MWFGO( To the

Clrewfalion tn oue minte

= HE % _SV inversl e ——f‘;Zf
_ MAP .k TPR is propertionad To
TPR “ab‘wmd‘el"” of the vessels !
B SV EDV- ESV BEsme
Eiecfion Fractiin " m— = So-F0% In pest
T How many petcet of blood 15 Pumle To tha Aokfa m one ‘:ysﬁ:/c
w @&+ TPR=% Eb=7 CO = —Tl—gg 2 THR - ."f";” _ 30+ Y5x30
BP = 1®/50 wuHg bax luo ~ &L
HR = 60 [win = 15 mHE L i ]
EDPV = |50 y
8 100
ESV = bo EF = v = 5o - 467

————




CororoC cycde s depewol on  Heakt refe .

3
Cordiac  Cycle
Y N AN iz 605
Puration ef Cardroc CHC\Q IO, .|
- PR wkeyvak HR Leetui
/3 systole = 270ms 0.3
; . 6o ~7
€J. HR=175/mm. 3

> w5 = 0%y (= %ooms\

/s disstele = &30 mS 0S5s

% 13 oF cordnoc cycle s ﬁsyﬁole ,., 2/3 of cardrac C%/e s olasTsfe o

A+ when do yow Thik Coronary ciroudation ' dinstole or silble ?

> o(laSToIb 2)dt
Whew thetre 15 sysTole | vewtncle wall cowtrecT | Pressure is highet than 120 mmHg

> Swall vessels on the wall of veutricle are compressedl = Thete s NO bood o
n the Coronary duking sysTole .

& A wL\ep\_ HR T , How would the dunitivn of systole ob dwstole 6/10/1467
(f VRN T b AR @ has el =2 disstole 1

( systole &)

2 o“a?{'o{e F 24’%—%\/' -k\% sisv&ﬁcad M}WCE i

v Q: How oo you fhak phat Heart con svive © = Coronary difation

/ HRT 5512 8B%h Lz 3 duration of diestole 4 >
. 2&  Covovory civeudodion 3 ol,tas-{'o{e LA R

O{umxl‘ov\ of d/lqg‘to{e 13 AR,
corovary vessels ate wider
= n duasTole , mote blecd con go through
the coronary cireplaTion

e H | A 3 \
= Pa RecepTor copse vasedilatibn ( Coronary dilition

—7n coronatky

Wha Ts the Cowpensativn mecharsiun <
HRT = Sympathetic Nevous Systews is octivafed 3



Sysfole 3 phose

/
@ Tsovelumethic conthraction

- VentNaular Volume does NOT chavge .

All valves are clesed -

Rg\‘v\vxiv\‘j of SIS*O[Q

= Veninowdar Pressure T (¢9. Left Vewthcle 5 mmHg - 30mmHg )

dinstolic Pressure of Aokta

® At the beggning of Systrle (= Usovoluwete conthacTion ) |

AV valves ore closed

which generode

1st Heart Sound

- Venthicular pressure #v ofial pressure &€ @i<rs-T= Mo I3 .

@ Ropid ejection phose = 75% of Stroke Volume Ts ejected /

= Semi[unar valves are opened

AV valves are closed
Ventricular volume ¥

@ 5'(ew

ejection Phase

~ Sewmilunar Valves are opened
- AV valves are closed

~  vVentHeular voluwe §

\‘\l\v;\
“wa

[20mmHg |- - —
- = o %
SowwHg
Bt~ L//‘
70 50 N C
i ml =
ESV AN’

C oottic wolve i pulwmenary wvalve )

ey

Venth ewlat Presure T - 120 mmHg

Same os Ropid ejection



diastele = phose

e b/\'\/ systole 3 diastole  there is a short Feﬁod .

©) protodiastele  goms

- ortetal pressute #v
venthianlak pressure &%

BRI L RFZ.

R At the beglnming of the diastole

Semi(unar valves close  which Jemerafes  2ind  Heoart Sound

N\

(% 1st Heort Sound ¢ At the begwing of S‘jS‘to‘.Q o closure of the AV valves !

Q: Which heart sound is (ougeh 15t o Znd 7 2 1st Heart Sound
IL'— P"/"/'/(

1t 2wnd

O isovolumetric Relaxation

~ All valves are closed ( Both Sewihwar valves 8 AV valves are closed )
®

- Venthcplarr volume does NET change |
=~ Ventheulak pressure { b

@ Ropid filling Phase = el sl
= AV valves are opened , Sewmilunar Valves are epeme cfosed .

- Ventriawlar velume T
- Vewthicular Pressure 4 — very very slight tucrense /v @ 1o hoze3 0 € relax

2=\
<3

23 )

—7

Blood Yushes into the Vewthtle
*« Venthadar wall vibradion genetdfes  3rd Heart Seund
= Notmal in children |, abhermal tw adult

@ S(QW 'ﬁ”l\V\s P‘\ase = [5vs .C;”;.,?
- EERC (W) ;N X932k b ARV )

L ® AfNal systele
~ AV wvalves are opened

= Semiluwnodr valves ate clesed
o Lecture |

~ venthaulak Veolume T sy
0
= Aol systole 2o blsod Rllng & 20k a 226% ¢ EA3. (o Ropid [ slow €lling Phose

5
but f HRA > more than 2% (v diostle is shorter ) Eh €2 Eg_o/" )

= VewtMowlar Pressure ¢ slightly tetease

€ U1h Heart Sound = Pothological , problem of Atial Systle .



week 5

Oct 5th Thu

Q1. what do we use for WBC cowwting ¢

Q2. What Ts Your dingnesis ? Paltent s @

coverglass

RBC : 33M/uL , RetimlocyTe hatd : 05%

WBC : Q500 [uL

7

TET = 22k laL

# RBC : 5 um , MCV = T6FL , McH = 22p9

- a3 . Erythrocyte Sedimentalion Role s icTreas-eol by

ESR o zBYY %
16wl blood
04wl cithake

NAAALNANAA

to remove Ca

° & ' ESR{.—?%’ Plasma

// 1 hw\—) ‘5
/) 7
wesTergren Tube

ESR
g 2-6 mm [ hour
2 3-10 mm/ hour

ﬁwlﬁ(’ﬂ s e\ o plesma { BTN
ARs3 . ploswa @ weestlied
'F\\MA a E%‘.}\‘; ) TS ﬁ% l

b\eec\ﬁwg L E
® wenstruokion

= auewia )

Settle down fostel

O Anemio  GpwnTcrEoRS
o #egaz! —

& O

\'\f‘x\’l > No NVel ,’

8 v

@ 9lobulin T
fibrnogen T
= glue
® infection (Tnflammation )
= more 19 ( 9lobulv?®)
@ Tuwor

® Pregnant

< has more plasma >
-> RBC far away each othar

® mocrocytosis

charge 1s

-5

RS

@ _albumin

globultn (+Ebringen )

(- 9lobulin © )

> Tirk- solution , Bukrkers chamber . microscepe
i 1-10 wmixing Pipett

2 mictocytosis ( iron defidency )
L RBC 39-53M/uL
d RBC #5-6M/uL

wBC  4k- ok fuL
TCT 150k~ ook / L
MCV  B2-92 fL
MCH 28 - 36 pg

ESR {

@ Erythrocytosis ( kec 1)

0O ©O neshive chorgr
Q &
% @

Eg:g repe| coch cthet/

® dehydration
V' loose blood Plasma = less p(a&q
> RBC closer each sthelr
= Repel eoch sthel !

® microcytosts
oy
o

relatively more negafive !

@ albumin $
globulin

reloatively less hegative .



Q%, <Co=? EF=7 CO =SV x HR Ep - SV / EDV- ESV
_ ~ EDV \ EDV
HR = 80/min ( SV = EDV- ESV
EDV = (£omL \ &
BSV = 3owmlL CO = $omL x 30 [win EF = 6o ° 5O %—H
=64 LIwin - 5-6L/min So- Fo9> E¥Al
—_—
~ RS MAPT , CO> a8F TPR Bcis 2 > T (2 MAP =Co x TPR )

QRé&. EW->, HR> , BSVT aBF. COBMc s ? > ¢ (v Co=svx HR )

EDV- ESV
AF, diostlic pressure = , Pulse Pressure T
B %% MAP ® 7 > T (" MAP = diostele phesswe + ¥ Pulse Py
QRE, TPR & BB x¢3 wolecule & List tu. = voscconsthicter T PFawa @,

/ © Endotheliv < sttongest voseconstRctor
Ex3 | © Epnephiine } via o1 RecepTon
\® Norepine phrine 2 R e vased: ol &
ADH
Arglotenstw 1L
ThromboxXane A I
ATP
P& Fa (Postolandin Fa)

A xle

CRCHCRORCACES,

serctonin

co )

YR, HRA , atNal systole would Pwmp wmere or less 7 2 more blood
( athial cowthaction mcrease o decrease ? ) W Thebe s NO time for
venthoufar Riling
( Rapid Allivg phase
¥ slow filiwg Phose )

That’s why atial systole s wotre tmportant /

2. - 6
Q0. HR = 60 kel /min » B% 5 durdllon of cardive cyde R . = 1s : ‘Hggﬁ

QRil. HR = (20 bedts /i 2 P> Sooms



& 2 . HR = 75 Beo'rﬁ/wi-“ a 95\ doti"aTt‘OV\ of SYSTO[‘E TS 7 => Q%MS b _‘67% X '/3 *x 000
of. dutdfton of djostole ' 530ms

Q13. Tell me the cironologicad ordar of the cardine cycle .
( storted frow USovelumetiie reloxodiown )
2 sevoluwethic refoxation = Rapid fifling phase > slow Rillvg phose =+ atral systole (conttoction)
- soveluwethe Cutrocion = Rapid ¢jection Phase = Shw efectivn pase — &3 .

Q4. yenteiculpr volume = |, vewtNadlar phessure §
All Ti\ﬁ VQ[VQS ofe ePQV\ed Ras g Pl«ase (.7 2> ihon of Thewn  or dead mon
( X isovolumeThe relokation (Teil=5 . afl valves are closed ! )

A5, 3rd Heart Stund 8 Bll22130 % L9 phase @ 2 Ropid £y phase

Qe 2 atba ., 2 vertReles v relox 93 phase 18 2 . 2 Ropid filliwg «  Slow Rilling Phase
hon of Thewn 42 ¥.l3

AF. which Heart Sound is [owgelr . 1sT or 2ud < = 1st Heatt Seund

~ &, split o normad Zead st op 2nd 2 D 2nd Heort Seund
% sphit e, aorfic valve « pulmenary valve »t do NOT close ot the Same time

mittad volve & tRouspid valve “
% it s hermal that aorfic valve = Pulwenary valve do NOT Close ok the vety Sume Tiwe

X withal valve & tRaspd valve ¢ @eg (z FAv e Fx !
Q9. Tn which phase of the cordine oyde can you hear the Lth Heant Sound 2
= athal systole

Q20. How cowm You calwlate the TPR © & TPR = MCAOP

A 2l. what s the formula to calowlate cardoc oukpit ¢ 9 CO = SV« HR
_ MAP
sk TR

R22. f HRT , How would the duration ef Cotonary circuldtion chamge ?
shobter or (owger D shorfer  * Cotonaty cireuldlion Tukes place w dyastele

durdtton of cardioc cycle = -.é%-s— fns HRT = durotion ¥



Norma| value

® 23. Resting Heart Rate = 120beds/on 3 2 3 Tadhycordia 66~ (00 beals [unin

Q24 CO in Left vewtiWcle = 6 L
Right ¢ 2 BL @7 2 obnorwal v M must be the Same
"~ Frank - Stavitng
&z25. notwal mean grtemal pressuie Tw Pulwonary artety i 2 D 2 15mmHg 29 vt

Q26 v th systemdc ciraufallon ? D 933 mmHg % 1290 wnHg



©

Sequence of Heart activation

A What s the nhormeTopic Ploce gemerodng the bheort khythwe 7 =

SA hode @ 0.0t m/s
action pstewtiol | Travel

afhiad muscle  ® 1-1.2 m/s

wernodal pothway
v

AV node @ o0.02- 0,65 m/s
i

His bundle
¥ ® 2-3m/s

“Tawara bundles
( Right { Lest bundle bronches)
b

Purkinge -fiber ® Lm/s = 5

& Slowest

SA hode

Coinduction ve(oc?‘%y( nereasing ordor )
= speed of action potentiod

Q: WA AV node ¢ Hua ?
AV deloy » Pi'aysi\elc?fc(lﬂ purpose i¥ T
>_gives fime for ventticular fillvg
AV node o conduction velocity st
Kz AT=5. ofhum € ventricle s
covttact of the very sawe Time 78595

¢

Fest Othum  cowtract > spme blood Pump

i wto the venthicle 2 %aZ§ ventcle
Ventheular muscle @ 0.2 - 1 m/s should conttoct 11 oAmIRE
finally vewtticwlay m. s achivaleol !

K : Way of the acfiVafion (2ouz.

myocordium 1s acTivaled frewm endocordium toward Ppercarchium !/

( twside )

activation s Trom

QA Phystelogical (ecition of  Facemoker cell

(outside )

Apex to the Base !
> purkinge fibers are Coming backwatd !

NN}

o hythwm enerolor b

e

X exercise Ll=5 . SA nde 13
Gewerake more action potewtiod /7

L SA hode (normstopic )

60~ (60 - Physielgicad HR }

F0 oclion polentiols / min. €0
Z %L, SA node deesit work = Av hode pv boss !

= AV node
L 40-50 bedts [pin.  {n
i s bundle &- 20 b S
AT TS T4 T= 5 b L beats / i s 1N
BACYS . 2§

9enetate  Action Rteutiol /



SA node , AV node

AcTion Bstentiol  of Pocemaker Cell

Voltage A\
CmV ]

- 6omV
g

neuton i cordio- j\ 200 mgS - A \ tial of Pocemaker Cell
myocyte 1& more hegafiv At " Plon Bifselial of 7

> [twe [mg ]

@ Non - Selective Cofion chahnel ¢ Na™ channel ) mainly permeable Ao’

(X
N 3 Y N P b W e
L> tporfant for " slow dinstolic depolatization [No'Jowr > [N Jiw
L resyowsrb'fi
funny current  ~ 25 No faward o ab
@ T- type Ce' chawne | < (wporfant for eatly depolarization "
M’Fkoms}eh’r (—wBeh iz, —pey fic)
-
j§® L= type Ca' chainne | < This ime Action Petential s evoked !
Lova losting
2@  Veltoge dependout K chamel o & outflow - repelahization .
K- SA node = AV wode o FHwx ?
> AV hode Jeneroke (ess octon Potential
- slow diastolic depolarization would be slower - takes mote tiwe To

3¢t o action potesttiod
> Bundle of His 3 even mare slower /



- athial muscle , ventriadar m.
His pudle | Fukinie Bbey

Action Pludiod of Cotdliom y0 e

Volteage A ©)
Cws)

~30mV - \
Towe Cwl ]

Action Potentiad Coming frow Pocewaker Cell -
- Voltege-gafed (hactivattng  hammel

N o
(D Fast Volfage dependent No™ channel ' TTx , Lidocaine

L> Na influx —  Action Pofetiad s evoked

@ Eorly K chonnel

l “

K owflow = ' early repelarization

. .>_+
2@ L-type Ca channel

= o influx - ImPorqu\' forr ' Plateau Phase, '
' outtlow vs Caﬁ dnflux = balance each sther

@ LoXe K+ chawnne | ( = voltage dependant K' channel )

L> k' owtflow = " NPD{QK\WT\OV\ !



decrical activity
E C G_ ~ com tecord the | elecTroactivity ' of the heort

# Coh NOT see any “medm?cal ! movewewy

ventricwlar 03
g systole ()Y distele @) ods .
S = ol g
: t owplitude  {0mm = 1mV amplification

T

[\

Time BHwm/g speed of paper

'6'-4 B
P& Tnterva|

cown record the
P wove .- atrial depolarization 6o - 11C mg % otriel contrecton ¢ RIELew3hy
2 (5 7R (! Ki&f}(:. otRal depdarizaTion

athial depolarizafion —> athal CowtracTisn will be follswed by ottial contraction -
( P wave ) ( atriad systle ) N i u
I wWs Just ou electHeal ._9!91{\&/('.
QRS complex -~ ventrowlor depolaiimition FOmMS (%6-106 ms )
T wave - ventWowlar repolarization duration s depend ow HR .
X ot repolarization s hidden by QRS o attol repofaization 1¢ B
PO ( PR) Wnterval - ofiad- veniNcular conduction Time 120 - 260 M§

i > 200mS - {st degree of AV bleck ¥
% Action Potertiol s geverafed by SA node awd it fakes time to get vewticle .

% st degtee of AV block € .. Conduction time bhy the aftum & VeatNcle
/S /ovg&f' Tham 200w 8 % :ll‘ Z"T;7



Q: High acclimotizaTion o 85,  pulmonary ovtery ressTance f

e a CE Basal Metabolic Rate 7T

I

Q" envirowmenl tewmperuliyce
5% 7 T

& streching of Right oftium [eads To  ADH preduction T
W Banbridge reflex — SympotheTic octivakion — B Recef{'op- @ JuxaglowerulaF agparatus
prodmce  Reminy ~> RAAS v 18rE . Anghotensin T #\° ADH & 43433 .

Q- exttasystole o #@3Y 3 swpraventhicuwlar 2 R¥3.

(cowpevxsw\“o\ry phose o4& (= ) QRS complex 1+ Physiological 2 B3 .

A V\YPOX\\O\ 2@, vesodiloKon ™ ?ﬁiﬁﬂmky N RIZAS . bleod How 1o Periphetol  fissure ihcrease .



week 6 Lo B (N

N Y

" Volume Oct 13 PR
Q1 Tn which Phoses of the cardine cycle > Rapid -FT”M& > Slow 'Fi[li‘vtfj Pha:
the AV valves are open S atNad systele
Q2. all valves are close % sovoluwetNe conttaction | relaxation
A3 vewtilalar Volume 2 biggest mn T > Tsovolumetric confraction

(ot the end of atial syctole )

R4 ventialar velume A swallest & 7 > (sowlume™c  reloxaTion
Q5. sewmlunor valves ore closed * 7 =7 isovolumettic relaxafTon , Rapid ilimg phose ,
Slow Rilwg Phase , oMol systele , Tsov- couThoctiv
RF=?
Q6. CO=?  HR= Sobub/,, CO< HR xSV , SV=EDV-ESV .. C0- SoxBoml = _8.%14
EDV= (6omL ESV = Sowl < . EDV - ESV R o
Eyection Froction = v S EE = G = 5ok ,
EF & norval vanue = bo-709-
Cco = 5-6L [wd

KA+, Notwmal Heart Rte &7 = - (oo besls /win . 19 Tachycordeot , | = Brodycarclin
FQRE.  dwonological ordor of the heart activikion . D @ SA node ® attial muscle , jnternodad bundles
® AV node ® His bundle Tawara bund (e
® Purkinje fiber @ Veniriowlar muscle

A9 - which part of the heatt  Conduction velodty is the fosfest ? > Furkinje Rbep 4m/s

QRIO. why do we hove AV deloy ? > it gives time Br ventioadar Flwg

Q. which part of Heart Soupd s (au}er st or dud ? 2 1st
Q2. s-F\“J(' N no rmad [0 (¢ i = J-WJ‘

Q3. ventrienlar pressute I 70 phoge @ ? < TsovoluwmetHc relaxation




K4, How lovg {s the herwmal PR nferval < 3 (20 ~ 200 ms
i >200ms P 1st degree of AV block

& AI15. Hew (mg QRS 1 2 Lo- [0Oms
L b, How (g potmad P wave ? > 60- (lOms
szave
Q(F. which wave represent the oftial systele ? 5 e oF e, T e

X otNak depofahi zaTtow /!
Q& which wove tepresent the otal Fepolaiafiow 7 > hone v its hidee by QRS

Q7. if RR wleral =15 , HR would be 7 D 66 bdl3 [y .

x SFQ&d of the ECG = 25mm/5
A Awplitude of ECG #® (0mm = 1 mV ~ Awplitude is proportional to the Voltage

% i ; W 25mm = 1
R20 . if the disTance bl 2 R waves = 25mm , HR@? > 60 beibfa, 570000 et

* durakion of cardnc cyde = éoﬁ
18 L s
: . 2Swwm= 05
&2[, R-R= 125mm o »F . HR 3 ? > 120 bedls [uin .

Q2. QRS o Bz ECGTF ATmm ¢ D 2wmm (v Bwvm/s x 0085 ) @RS = S0ms

(1wm ~ 25mm ) <  BRS = %0~ (00 mS
®R23. Nopma| P-R wterval v ms > 120 - 200 m§

Q2% Notmal P-Q wterval ™ mm P 3-5mm  (120-200m8 x FW/geps )



# Limb electrode ( 3+1)

O Right hand -+ Red electrode " S -
ALe
® Left hand  ~ svellow )
S
LA
® Left Foot  gheen % Qovth .

Eorth : Right feot -+ black y

# Chest electrode (6)

V1 o Leth dutercostal space | pFight side of the steraum
V2 oo gty wterCosTal space |, (eft side of the strmuma

Va - by Vi awd Ve

V4 - Sth Infercostad space , |eft Side of the skium , midclavicular [(tne

Vs -+ Sth intercostal space | left side of the sTernum | onferor axillary e

Ve - Bih infercosfal space , [eft stde of the sfernum , mid axillary (ine

/ N \ ] b
AMow Let's discuss diPlerent  feacls vnpt . You need To Euow e have

3 bipolar [wb leads , 3 uvwpolar (b leads , 6 untpolar chest [eads !



« Bipolar imb [eads (3)

L hegative Pole
— Elnthoven trlongle ‘
Right hovd Vecloh ot hand

S Lt ®
Q. why this s Wportant ? &) /0
2 They camn see the Heart from different ongle.
7 when we see the heokt frowm differadt asfles i [N
there are mote lx‘(ﬁe(y To We can figure 9
ot obnorwality @ WO lectrical diffren,

Le-ﬁf foot Hw LH & LE

Einthoven low -+ I =T+ I W LD, L= Tww > I = Zwwm

always
K. Why it s alled " bipolan | 7 D o There aMcﬁve electtodes
So we ot meosure the electeal difference
blw these 2 electrodes .

% Unaipolalr [Tmb leads (3)

> Gold berger  augmented % augmevled ©x omplify . magwify

VW eletical S\\9V\o(§ are Very omall
R \\Q\f\f)\ Left So we veed To amplify.

hoaud

He built huge resistauce
weived \ avL '
QUIW QVR ok the ECG mocins

cewtrall Terwinal 500 £ fresislance Ws clled "central terwival

il

We cow measyre the electricod difference Bl cewttad  ferminal
omd  Right hond . this vector is alled " aVR"

It T draw the all electrodes | VL = )

1 ‘nale
N one  Cordahna i
Zeto ongle is  Veclor I .




N Fo { SE =X
ympolor fiwb lesds &

Somellmes we can see postive P wove , PoStive QRS Cowplex  amd @ T wove s norn
but what W You com 9et negative Pwave, © GRS | © T wove
R . What wmakes the wave positive & negative 7

(_x = PosiTive wave - Action Pefewhial s approoching towards
S the 9iven electrode

\ Ny J = Negalive wave «-- Actlow Pstewtlol 9oes o the opposit way

&) 0s the electrode is Placed

Thot's why aVR . we can see pegaTive waves . (- opposit woy )

\:I

Towords the electrode aVR s pormad f we con See

hegative P, QRS , T wave .

(—) ) <« aVR oppesit 1o the electrode .

4 unipolar Chest [eads (6)

53 P\:\;‘W\' S:g > AW‘P{\-{\M{G == [‘/ ww

\/l R

Right Ventticle /- negotive [ R-§ = negotive )
Vi *1 ks

Septum of the ventincle A QRS=0 (" R-$-0)
\/4 \{3 Turmdvg  point

R

Vs J
~ ! e ~
Left venticle - posiive QRS [ v R-5 = ®
Vi N

v Q. which uwpolai chest leads can we see hegaTive QRS 7 P Viod V2 (R

VORGSO liwb !erm
TR

KN 1 Motwal_electtical ox's of The heasT 5  hure abe 3 ways o calewlate.

% X . / % 3
bul 7@# F//\‘{S(?.‘ one of Those (s (‘(/L“‘j[“ . jusT oot z€ aste
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B o

-
A v .
<o Polewh

7-'\"1./ 2 0] -~ 1T

+* electricad axXis eof the hearT

Notmal electrical axis =

@9 leod I & I et (=738 /
I ~ A~ ars=w

I —U—J\l—\'_ @RS = (-)
T Mr—*\" QRS = (+)

I _/\,/&A RS = (+)

3 ¥

-30~ (00"

LN elecitical axis of the

X 535% FhP 3@ o/ heait !
1 = Ay
owplitude 1= 31,2 N3 1/ Kekma) I
(v =30~ 108 )

OC},I‘OV %’f ”—7(‘”'/ a

120" <5 BN TR (¢
~N -~ ~ / < “ -
Right deviation © % t. 220085

IV A\ A 1822
Z‘;‘j'o) et h

* F e AR
Cose
1L feyz ' ok
=18 AP
SR b BEE
cose v Hi.

whivn T(+). T(+) o electrical axis is Normal !
1) . T H) 2 Right deviation
TH) I = Left devidkion



® PCGg ( Phohocordkof?mpfl\y )

L We can Visuolize the Heort Sound
we heed - BCG - microphone which con record the heart Sound

N Veh’th\cu\c_xv ‘
ool depolovization °\€P°‘uH2°T\°V\
vl iy Ve\arhcu(ok b
\ Conttaction | I vepolord zo? o\
e, : : : C)
) r :
[ |
\/ P e N sl N
[ |
[ |
( l e
closure of AV volve ! :
T the begiunin
- ot the beglnning of
| 1& 1

the Systole
\ ( Tsovolumetrc cowthaction ) 13t H«M Sound

s c( B
osure of semilunar volve - Pothological heart sownd of

= at the beginning of dhastole the AttR Systole
= Right ofter the P wove

it's duwrivg g ofter QRS !

¢ guys wveed to know whete 1
whete to place the microphone ( membrane of icrophons )

_{ < e . \v 1 ) ‘ N
1t depends on which valve  would you ke To hear the best
ouscu|totion Pomt

= e ]
TNC\ASP\d valve --- Lth [ S4h wtercostad space , (eft side of the Sfeknum | Pparasterrall
; errally

Aortic valve - 2nd infercostad space | Right side of the sternum ,  ParasTernall
Y

AL A

¢

£ S 19}
bloed flow goes frowm lefy o Right (- ooFtp & cr 123 )
s 0SSiCed )

(. sownd s transwitted vath the blood Flow )

Pulwonary valve - 2ud intercesfal spoce , Left side of the sterum . Parasternall y



HeQr| 18 rx cwy innsrivpie vy

. i M+ 1T We Cul (he QI herves = heie 15> NO (myeyvaaon
. . f/%ﬁz:i ttli:vjox:j c;‘:ﬁ:v-(“.«xeucr fhe heart roke. - of TL\Q »\QQH' ¢ heart WOU\A STOP or NoT 7
i SYVTYMF“ ‘ = still bedting [ ' Heatt hos outomacy
tanervation of the HeokrT

as T\'\Q SA hodk ( Poacewmaker Cells )

generale The thythwr o, Heort ttansplaitedion

is poscible !

% Parasympathetic octivation

l-’ can reach the Heort via Vagus perve ( CN X)) X Newroftanswitter of

Vagus . 1s Ach .
\\ Ach

# Ach is releosed fre Vogus w.

Muscarinic Ach RecePlolr @ Heart

Atropine
<} Pc\kcm/wo'ikeﬂc heyvous sys’rew\ N R 3L
Heart

T 85 (x67) a effecT » &I CD Bit

: of Vogus wnerve.
time ( Frquaney ) s

¢ @ V\QSQT?VQ th?ho’ﬂ‘oﬁc effect = HR ! < Most iwportant fuanction

oY \

ConducTion Velocity 4 ( specd of aPY )

. oo = >3, SA node > AV hode Ae TER . Fok BRI !
_Hew Trom
Q. Whak can you see #a ECG  the hegative olrowotropic effect ?

= conduction velodty ¢ > 2263 . atHal vewtticulol~ Conduction time T

>2Y. P& interval © > 1st degree of Ay block (1§ PR iwferval > 200wms )

@ neqotive Dromotropic effect =

@ wgotive  Bathmotropic effect = Exditability of the heart ¢

4707 FALRIA 442

@ negokive  inotropic  effect = Confroction force of the heart §

X \Jogus . 1@ E = SA wode , AV node

= SV} (- less blood pumped out )
otk muscle & inweryade 33 .

®) negotive  towotropic effect

I

tone of Heart

© heqative Lucitropie effect

i

capobility of Heokt Relaxafion ¥

sawfo [ucio  HaoHiLg 0T~



—x-B-blocker= %= AR

B1 blocker < Kk 33 | 7
% W W\POT}'\QT(\C O\QTTVO«T\ on Heort teCelve Sympothetic fibers fipm
Thoraco- Tif\o\rt\cciuwxbu\r Sog weut  frow Ty - Ta .

Ta- T4 Lumbar Se9ment

blockep™ . .
N, Adreuodine Bt Reeeptor ¥ SOk e o
G @ Heort

Sympothetic nevvous systewm o hewrottanswmitter (3 NA « Adieroliye !

cD Bt
Heart Effect
@ posifive chronotropic effect = HR1?
® positive Dromsttopic  effect = Conduction velocity T
@ Positive Bathmottopic effect = EBExcifobility of ardine muscle 1
/
@ positive (nottopic effect = contracton fore of the Heart ?
® posifive  fonotropic  effect = tone of the cerddoc pmuscde 1
@ positive [wdthpic  effect = copabi[ity of the Heart o Relax 1

cf. - adrenaf gland & innervaled by Pregavglionic fiberr of the Sympathetic nenous Selem !
- odrenal 9land = Frkzh3 AT 1 Ach

— odrenal glond 1+ citecholowine = blood stream (= kg3 .

<f. o blocker € B blocker B Fifr o F !

TYrosie = L~ DoPA — o\ome\iwe - Notadrenolind = Advenalin
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Oct 23  mown

SIS Vehosus = SA mde in Humau _

D 1st Nyature - con
2 ofFia = AV nede ¢ ' enelile

® 2nd [gature o
the rhythm

1 venthicle = His bundle ~

® 3rd [gature
( temove opex of the vewthicle )

10 wawt -

@ HeorT stops

> Hearl sTarts to beat agaln  but HRE (v offia (AV node )
@ Heokt stfops ——>  Heart starts to beat ofain  but HR4LL (v His bundle Geneihe

®  thort stops . Mo feart beals . T Apex does NOT have Pactimaker cells .

Stus Venosus (= SA node )

q/‘ L> TQMF £ = BRT | C°V‘mcﬁl‘\+>' == — fever & B HR Ep3a 13 Sndy
Lahfiesel 2 HRY | contractility -

( SA wode

verthele (% His bundle)
vewtRicle temp Ls Twp T 2 HR >, contractility T
ge bt T . L - aiMFl\\hAdQ, 0
Twpd > HR=> | contrachility ¥




ho Al
ELein Iy

R 1. How would your HR chafe if I 9ive you “aff‘oﬁu‘m&” 2 > HRT (v atkpin Y Ach
Paro
Q2. How the atropin block the vagus hewe 7 2 Atbopne blocks the Muscarinic
ocetylchetwe  recepfolr
Q3. How would the HR chovge you had Sympsthetectowy ? > HRY /v Sywpathelic new
systen T HR
parasywpothetic s pore dowinondt <
QU How would the HR Cloge ' you give "B-blocker "2 5 HRY (v B-blocker block the
P1 Recepior )
% B-blockev 13 Tachycavdie o XA [ A&hhz !
Q5. whete would You place the Gth chest leod (electrod2) 2 = By jukertostad spoce
+ wid oxillary |tne
QL 2und chest efectrede 7 3 th wtercostod space
+ [eft side of the skirhum
RA RL LA LL
QF. How many <hes* electrode should be ploced ow the imbs T = HX w4
Q8. Tf you sfiwulale the leff vogus nerve , 2 PR inferval T ( Left vagus n.
How the P& Mlervad chanje ? manly Tanerode AV hode -
i the AV nede s sTiwwlaked by Vagus werve ;  Negative Dromottopic effect’ ocouk
N
Conduction Velscity & ¢ iw AV nds
&T. what s the pormal PR wtewal 7 = 20ms A 260 ms
( L. 200ms LAE Rk . st Degiee of AV block
A10. If you stimulate Nght vagus netve , ECG & T > RR iaferval 1 HRY)
(v Right vagus nerve innervade “SA node’ -2 sk, HRY >22%w ECgafp
Longel
QIl. RR wterval = i25mm « ¥ HR & 2 > 120 betls /min. y
0.5 O
(O Poper speed = 25mm/s S 125mm = 055, Durillon of cardine C\Jde§ 5 ‘,:,‘,5‘ S HR =120
2 wetheds’s @ HR = 500 / RR Mtewol awwn

HR = 60 [ RR iwterval n Second



Q2. ™ RR wherval = 25mm . HR weuld be ? > 60 bedts /yan

¥ Cardio Voscudod- reflex are Present omly if the HeorT is inetited

If you remove the Heabt ( Heart tropsplawtolion) , Thete is NO  cordivvasanlal el le X

= Cordiovosculalr reflex needs nopwo! Wwwnervatlon of the Heapt

Adegual’

gl _stimudus ReckPtor  Affeent fiber _BSfferent fibeh  NT  Effech
BP 1 % baroreceptor Rfed3t. obxﬁv::y ‘:YF o B /\Bm‘w\
- R . igh Bressire cepto \
@ carstid sthus — BP1T i ’b’&mrecep‘rw IX — X /\Acb\ HR U
reflex carstid sthug ((?\eckav\m&m%) 9los<gpkavyu7m2 h. A BP
P detectolr.
’ muscanmc Adh receptolr Tu @
/‘ £45% doptessor reflex famly s octivaled o
thigh pressure. /\\ N|
@ depressor BPT v batrorecepTor X X Ach HR{
re-Flex aerfic arch ( mechakorecepieir ) BPJ
QD pressor BP{ botrorecepTo\~ X sywpthetic NA HR
reflex octivity 4 X activativin A BF ¥
( Thotacolumbar 1)
\\V\TQV‘V\\OJQ
Qx’rew:)\aﬂ / a‘;ﬁ'}, % barorecepforr is sithing of the bifurcotion
coroTi R yay, # Td Sl .
o X of the corotid S

"

bororecepTon

lGature = BPY ( v dupressor reflex )

| HR ¢ mote blood i carotid sthus
- bororeceptor delect High BP
caretid Fdoon Bpsh iz 2V ! > depressor teflex =&y BPY HE
Staus " corolid pus reflex )
\\\ f ov decteose dhawcher
T ligdfure > BPY (' Pressor reflex )
HRAT baroteceptor defected BPY
B ) \ = 9\03&orhqryhgpa,( e FHSSQFF\—(}F(‘QX (=xrYy HRA BPA
Comme BP FasZ ¥\ 152
carott AR 4523

arfer
/ Sun herve ((X.X) o\ ke =5 MERE Lo (!



Nawme stimulus  Recepfir _Afferent EfRtedt NT Effect
@ Loven reflex  Paiv  Pulw Recplir P fibev  sympathetic NA HRAD
nelvous A BP 4
; a,
S
SYT'TQW\ te . TPR /l\
' Pam is Stress ! VasocensthicTion v
Periphety
% old Pl com die In dentisthy because of Loven reflex . X local vasodilatiown
Too much Polln = Loven reflex = BPAAY > Heart {foilupe (v o%-T5 ¥2a Tz )

broin  he wow\mﬁe

> For T
% uwler ofchifion I ovostotic dvug & musde relaxant ¥ 25 3RE LTevhpid VT v A €
muscle relwowt adt BEF W HE | F0Y o Foat ¢ AT K20 B N Fp g ?
BF - /223 2k © 3850 vy ABE) N RET.
S AL FZ N P T RAUT= 3% £ AUS Lovem keflex (20,2, BPAM L 13a3
docfor 13 3% ASpIETIE s fou ! HR1T
D AT27Ew docor @ 233 LSwT (2 B-blocker @ BP. HR Fryse 93

® chemo. Hypoxio, Cototid body IX  sympathetic NA HR A
reflex.  (oal)  oorfiobedy X activaton A BP 1
9 )
Feﬁﬁxehxl ckem\eceﬁ'o\- ' HypoXio
is sensitive for HyPoxia is sSttess !

X orferiod blood prescure ' 90~ (60 wmwHg ( E%4E )

® Gultz Hit+ mechone  Splanchwic  vagus n. Ach HR Y

ref (Qx obdomen receplor nerve - may S%P the Heart

Vogus nhetve

K BRE ¢ S8IT 23 e Wé. rud 7L .

N low Pressure
@ Balnbiidge venous  baroteceptor X sywpathefic  NA HRA
teflex  REMMT  (echanorecepton ) octivakivn A BP T
fow Corad Vit feten D oz 3k R g pop R e |

1o Right Attham
old

%3 sttetching of Right Atlum => ADH T [ow pressure bototeCerTor o 450 1 Contrl velw . rakt otlum
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5 ol 5

e
\'\“' \;f‘,‘f ;

LR

Nawme sTimulus Recepfor  AfGerent  Efferent AT Effect

® Bezold-  oversttetch  hany X X Ach  HRV

Jarish of ventcular BP {
reflex ~ wall

overload
the venthicle
b

when  Hypoxion | PO

X kBo @R AN ventricle ¢ SANTZ 3L 25,2, vewtdide & ovebstretch *W3apy stimulue .
D KE 9 i vemtRele FERANTRIA [F 13, ddastole =K< 93 XF N 53
(o ventrieddar fllmg 13 diastafe = A3 )
> oliastole «&<FI ¢ (=18 . parasympathetic herve - stimulale g rd R .

X discowat v Bdl | old [ady buy o (ot of wafer | she brivg thew to 4th Flosk
4RI BuE] ¥ B Awatvka vewthicle * overlood 7373
53 HRM 2z ! 2363, dioctole = shovrt »23b (o venthelor Alkag
o Hy o T 1AM Y fie ) >3t Heart does NOT receive  puch bleool
S old fody pBVF 2T £F5E, Np- (-2 IV AR el B33
meanndale FHleart Rafe deceases . ( Bezold - Jarish reflex Y= g !
HR U = diastole is more [oWgel = wmore Hood o 7he ventricle
\AXZ PN
X ABL “Fa77Ha =) L2t Bezold- Tonsh ieflex 3 fEop o !
Vv vessels are NOT fragife D We caw have cororary ofstien v Sa receplor
> se  vertricle cam ireceive eunovgh blood

L LD Lok o vessels 12 Fople 15m5 . A 13 Begold - Jokish reflex 2 fF.7= won

HEEK
@ Cusk?v\g: nthacranial  mechono vegetative vagus h. ———> HR |
reflex ~ Pressuret receplor Fber sympathetic activation ;)-> BP 1
MAP = co x TPR (" vasconsthction i Pe\-iﬂne\ry )

X Vogus n. & SYwpathetic hervous system  are octivaked of the Sowe fiwe !



’ Bhady cabdaa
X intractanial Pressuwie T = Cushivg teflex = HRL , BPA

& Intkacraniod Pressure 1 ¢ R F&
Thare are 3 Afissues in the skull @ brdn Tisswe @ blood @ Cgre,bms,r{"y\a,c Flurd
owe of those Velume ic faVﬂek =  [nthacrontel Pressure £
eg. brainhemorrhage = Inthacrawad Pressure f
At the head > bradw becomes swollen = jwtracroniod pressure 4
bratw fuwor >  pdtackumal  pressure

Vv brotn Stem is compressed /

> medulla oblogida (217 Cadiovaseulsy cesler & resﬁrajéky conler 2\ HiE !

S ltacheniad  pressae Tt g3k !

X hewrologisT v corebtospival Alid & 3% FF3 9B | we peed T be Sure
mitractawad precsute s NOT high .
f paliond ez high iwtracrawiel Prssde g we Pt Ahe heedl Aere
hvse awounk o Lerebrocmiiad fud s [eft .
> ban wuld 9o To TAL Foramin POfRuvn
2 medulln oblrdadn ;s cmufrmsw.’ by fonsi] of cetebellun :
7 copdhiovecculov coiter X fespitilory coifer woudd be Eilled

% One of fhe Sign of ghr increased  pdtackamiad  pressure

/s HRY wt BPT & Qushiny beflex 13 heutolgis (¢s2 FBEE
© . OM‘;’Q Push  batoteceptor vedetafive  vagus n. HR
C,(‘,\,\'d& eye 'F\ll - ©
e Eall voel moy stop the heait

~ retina dawage

A B H-T (2 XK sk xd 2 fi . BAE 45 1] only chanee #0 St vive w/
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&1.

Q2.

a3

RY.

85

G 6.

aQt.

QRE.

QY.

RO,

e (.

Q2.

KI3.

Q 14,

A 5,

Q16 .,

G I

week &

N

7

7

V3

4

How wowld HR chowge , in depressor reflex 7

Cushing reflex 7

Bezold - Tarish reflex 4

Botnwbridge reflex

Pressor Feflex 7

Loven reflex ?

, when you cut the Vagus n. ?

, when you 9ive Attopiwne ?

, Wwhew you give fB- blocker 7

, when You ol the Sywpathetic fiber ¢

, f you make the Vagotemy 7

, o oculocardiol  reflex ?

, when You [tgcke Common carstid artery @

StimaloXe -
, when you Torfute the suafie herve ¢

5 Whew you make [yafure around externod carstid ofely ¢ S HR|

) When vou increose the Temp of Slnus venosus

> HR
2 HRV (4 BP1)
P HR
2 HR4
= HR T
2 HRT (4 TPRL )
2> HR®
2 HRY
> HRY
> HR
2 HR1T
> HR
> HRT

pain

> HRT (v Loven reflex)

> HRT | conttactility =

, When You decteose the Tewp. of ventricle 7 > HR> ,  Awplitude §

¢

= cotlracion —force



o1&, 7 , 1f You wmoke the Stowus I [(gature 7 % Heart sTop . owd thew STart afain Slowe
Q7. Whete do you need o Put the threod fir Stanus I 7 D bw Sinus venosus & afhium
R20 . Which owe is HRY in GI€ atiwn or vewtdde 2 2 both | ( HR Ts Same each offe-
Q2. How would Yor make 2ud Stawius Myatwre ? 2 blw atRum & wventricle
Q22. whak do You expect ofter 2vd Stawus (Gdfure 7 & Hert stop and thiu STt afed Even Slower

ol
"R23. which owe Ts fasker athum XK vewthicle 2  oathum

VQMVH\C‘Q
R2f. How would you make 3nd Stawus [yature ? D cut the Apex of rthe ekt

Q25. whoX do you e)q?eo“(" of Tk 3rd  Satwius (v‘);(“m 7 >  Stop forever ...

Q26. wWhok s the PhyStelegical selutlon for the fish or 0§ ? > Ringer Solufion
( 0. elo NacQ i Work blook )
KR2F. whak does the R\ Selution Gittan 7 & 0.65% Nacl , 6.65% NoaHCOs pH = 7.2
0.02% KCL, 002% CaCl.
: <Z§\
Q28 ou stmdlate the Heart dudwy systele nfensively obove threshold . > No
Con You make the extra Sysfele ** obsoluke refractoty pered
# Heait can NOT be fetamized ( skeletal m. 2% Swecth m. can be tetamized but Heort NOT,
2 f Qurdibe m. hos tefany cowthoction , the Pump functlew weuld be Reko
so patiewt wowld be dead M a wwte . (o Mo Camduc Outpud ! )
%

<\'&’-7' Wwhat s the " koroTkoff Sound "2 > Sownd of Turbwlut bloed Flow
R30. Whan cm you heot the korotkoff sound 7 b dusfolic & Systolie

K31, wWhy 7 >-iwhen the Pressure n the cwff s higher thon the sysiblic Pressure |
There s No bisod Flow (= Mo Sound ) pressue
— Whew the Pressure in the ouff s bAw Syshlic 2. Diasfofic M\nj S)’S'TZ{Q«
_ the otfety opens , dunvg diusfele close , so epen close opew close
thoX's why the Tarbulent flow we com hesn

- whew the presswre v the O€  jower than olinsfolic Pressure
ilas e Shaur wmald b SbPamidh - Rans N wn el ouiad




Q32 . T the fsh heart . how wmany shus venosus , atitum , Venthicle ? & . 4 %
(b €3 1.2.1)

T R33 - when you record the EC§ from the Bsh heatt | D One of the ® electrde in Ventricle
whete do You heed 1o Ploce the electrodes Two other electrodes are  Anwywhete

own the Lish thougla o

S @3%. ™w humant . Shus Venous would be the 7 > SA hode

Q35. § you dectesse Mo Towp. of fhe Shus Verosus , > (onger (5 HRY )

How would the R-R diervad chasge in ECG 2 R Wl = SOT Lomou
R36. How would the amplitude of the couthactioun J\auje 5  doeset change

i you decrense the Temp. iw the Shus venssus <

A3F Where do you listen  the Aortic Valve ¢ 3 2ud intercostal space  to ‘the Right
parasternally



- Vessels of the GT Trach
\/Q SSQ\ s = Yessels of the Urvgenttal SyﬁTQW\
l__ = Vessels of the  Skiw
> Tnnewated by Sympathetic hervous sys

L> NA dy ' Vascconstiction

A B2 « vascdilakon
& Wtk Receptor is responstble \
7 Pi Receptor jn the Heart = vessels of the skelefad m

TR Whidh vessels have DwaervaTiow ? > Al except capillary

$ capillory do NOT hove twnervalion !
(~ Thete 1= NO Swmosth muscle !! )

Voscwdnd Lesicfance
* Resistance . 2 < Resisfomce of the veswels are divectoly proportional To the
of the vessel b Lowgth omd  Tndirectly propottional to the radius
R = U on the power of &% !
A 29
2*‘@ ) Q: which owe would have higher resisfance ? 3 B
= B Times

Q: How wany tlwes hgher

£
e e e L
ResisTonce of = oF = 3

2

0

B r
C “2 & which one higher resistance ¢ > D
2k Q
R How many < > Lox
D Resislonce of ¢ = ;‘y _ T'L_
2

e ———

X Resisfance Ts also proportiona with the wWiscosity |
v



viscosity of PLASMA is independent of tube

& Viscosity of the M

Tewp T D Viscsity |
Tewmp { > N7

Hte T 2 T

Hte ¥ » i
Velocity T > W U

Vi A

L v My
#4102 Nt

}
]
L
}

| &=

aSWia & Waler [S NOTwmox mmigwiﬁw\ Tk g )20‘1 m"d

blood 1s NoT Newtoman -Fluid

O/

T

‘md'\‘recﬂy Proportioved < Thivk about Hery {

ditectly proportional
Tnditectly  proportioned

.ﬁamirev- (& _il\ rect Y ’PhForTc\eha/Q

% Copillary o Viscesity & (ower !

% Velocity of the bloed

Fast

s[ow

ortery > veln > capi l\avy

" Total cross section area of all the arfery 1Is the  Swallest !
= Blood velodity is faster !

% Tetul cross sectional area of tha CoFT“a'HeS =

artery > arfeiole

veln > Venule

& Blood Pressure

2600 QW\)~ LecTare

. 2
%*&F00 em
kristof

3500 om® Kavwyel

Just o (low '[’Ae blood *(‘(ow !

Left VentRicle > Artery > Ca}’fuary > Vein > Right atkum

 Left atrum > Right athlum 15wl

NANANANANANANS

Lowest [f



wlo any imnervation (or reffex )
D They can chawje the Resislance fo maiwtain
the constant blood Flow .

%  Auto Regulation

MAP © éo- (60 mmHg

bloool \
% Blood Flow Ts Coustaut Flow ! /
Q¢ which ergan has the Aute fejufﬂ'l\w? J -
{. Heart ‘
z2. Bran < {mPorlovt oljamS! > BP
3. Kidney E0,uig (60 uutg C i Hg

% Lung receives enavgh blood ..
/;‘: systolic. - dinsolic )
Q: How To Calewdale tla MAFP 7 2 1. diasfolic pressure + /s Pulce presure
2. (systolic Pessure + 2 dinstofic pressure ) /3
v
v dhesTole is 2 times [owger Hhau Systole

K when you're upset | Your BP tncrease = Yowr brain chould NOT receive more blood

N ! N
Whew You're Aired | Your BP dectens€ = Your braiw recelves sawe amou? of blood

ok for the Heap
= Blood €low shouwld be the some !

R wWhat is the mechanism of the A\ATOP‘?ManDV\ 4 BR]. 55 Tl ke
Swocth W BP/‘\ =  Transmural PFQSS\U‘Q T

{ vy & . o
S the swooth m ) Thete g wechanosensth
el chopmel

o'.
mechanosepsitive Co . channel Open ! ( > mechanicol Sthetch )

@ Sravoth w

Q: BP %0 > ®co 1T, J ‘
How would the Resitlance of vestel change 7 ou tnflux
. ofery of The Hewrst ov Bralun or kiduey l m})
= Resistonce T 1 g9 the smue bleod smooth m.  Conthaction \_/\_/\_/\-
Vi the BPA , Adery is Totally opeked & more 3, wore 4 BPot £ g\ T 83 (=

blood  goes wto fie Hesth, kidvey . Broin iR % - R 2 AR 2 A1 b

Vasoconstrction
But, if there is VatoComsthictipn the wore woke
_blood s vestheted . RH/ [

ConsTant blood Flow ! (This 15 e Rurpose | )



Ruick Review |

Q : List 9 vasocomsthiclors . ¥ @ Endothelin @ Epiwphine @ Norepinephiin 3E
® APH ® Angistensin T ©® Thromboxane A I @ ATP A
PGF2 @ SetsTonin

+# .
#% HyPoxia > Vosocowstiictor i Rilmonaty Chrewlation

= vasodi(ofor (n  Periphery
= e u .
R EPFV\QF\'\\RV\Q Sy o | Recepfor - Vasoconsthicionr
Norepinephine Ba ’ ' Vosodi(odor
QR When you inject the very low dese of Epinephiine > dectesse
How wowld the Blesd Pressure change 7 "' Jow dose bind to B2 Reaepfor 1st !

% Affinity of the Epinephiine is Higher fo the Bz Recepfor

% Low dose of ERnephiine - vasedtlater — BPY
Norepinephitne

% High doés of Epnephidne — vasoconsthicfolr = BPA (¢ bind to dy Recepfor)

Q Why high does imcrease BP 7 Give 3 Reasows .
© vasoconstHeTion it you give high dose , Epinephiive cam get o the Heart
® HR D ¢ @chionoteple ) ond bnd P Receptor & HRD
@ SV 1 (@ inotoplc effect ) 3

positive motropic effect = Contractiity © = SV 1
Cof

X
K& Eptwephine  _, Low dese : Vasodilatpr (/2 Receptor )

Norepinephrine High dose : Vaseconsthictor (- ofy Recepfor )



Vasodxlofors
M NO ( EDRF )  tndothelin Derived Reloxivg Factor

® Prostodlandin Iz = Prostacyclin

@) Histamin
@ Brodykinin t VIP + Substonce P+ CGRP
Local VQSOOR[Q_XM\ when anearobic 3lycolysis . Gle = LocTale 1
1. Adenostn 2 rwa oWl of 02 = Hypoxio
2. Acidosis ( LHIt) = Muscle produce o (of of CO2 » Hypercapnia
g, BEEy hy per kaloaria ) > wusde Tewp.
%  Temp.- 1t = locad ocidosis (% Lactote , CO= )
& o1 ( H)’FQP‘CC\FY\TQ ) 2 muscle ore wobing duting depolnrization
6. O= ‘L ( H)’POX‘\O\ % = K+ outFlow (2 Voltoge dependavt
#.  Lactate > Hyperkalemlo k" Chabne

locak
why we need VasodiloXov ?

Muscle need more > , need Fresh blood w/ 0> . Gle , nuthiende
= when vasodilstion , wmore blood con flew 1o that aren

% HyPoxia s \ocof Vasodilofor i periehety
But | VassconstiNcfor v F"“m"“@ ,C'\M‘I‘B"‘h




7 ~ \
Respiralory  SysTem
one respiraiory cyele
: | I
# Minwke Vertilaion = ( Breathing Roae ) x ( Tidal Velume )

7-9 L/ wmin. (- 13 tiwes / min 05 L

( Breathig Rate ) = ( TV - deod space )

o5 L

¥ Alveolar Minute Ventilotion

g
the volume of ol which com get 1o the alvesli in one minite (()
the space which 1s NOT tavolved in 9as exdm\je

% The Purpose of Ventilahow 1s Gas Exchanje -

NO’A Wl(l( G&S T@V\S(\OV\ olecreasing  orrdsh
¥« POz ( oxygen partiad Pressuie )
1S mmHg 160 wwHg 45 mmtg
Atmosphebic pO2 > Exhaled oir POz > Alveoll pO2 > ArteNad blood pO2
¢ 100 - (5 mmHg 9o - (00 mmHg

21 % = 159 mmHg
»* alveoli 02 + dead space % 1 Hypoxio =7 should be lower

% Gfmosphetic Pressure Some o3 alowospheric Dz
of sea level = 766 muHg

> Gopillary blood p02 > Venous blood p02
ST lowest 0, pressurre

40 mmHg

= @ C0z2- Hb ( Corbawino- Hb )

& Hcos
® Pl\\/s?colly dissolved form

ﬂl’ P COZ » X €Oz is thawnsported by 3 diMfferent  ways

Venous bloed PCO2 > Copillaty blood pCO2 > Arfernd blood pCO2 > - .
%0 mmHg lowest CO-: Fréss\,n-e

%MMH?

@ kind of opposit of POz

Q: Which orfery corty the 4€mmHg pCoa 7 = Pulworaby artfery

Q: Which veiw corty the [00mmHa O2 7 > Ralmonaty vein



Q: What do you think Oz
ofw the alveoli & the

Different Patfern of

10

or (02 dffusion Letter 2 CO.2
Capillary (O fimes betler |
4

e

ApO2 = 66 wmmHY e
ApCO2 = 6 wmmHg

& COx can diffuse /O0X easily !

Breathang

R APNOCO. -+ NO breathing -~ Cessation of preathing — @ofo_

« AFheuSTS +++ Prolonged Tnhalation , shert expiration \ : “7fo P
W orefer " broah ofamﬁeﬂ or " dying people " av
K Tachypnoea -+ fast breathing rufe Ko lwilr -z BV

® HYPQ}‘VE-VE" Halion
L b CO2 in blood ¢

COz{ + H20

L

docsnt chauge §3v\’\ﬁcm\ﬂ‘/
(moyke. slightly 1 )

POz 3n bloed -

breath mebe thon You heed A FLE Un <Y 70p0S
35395 o vFok
( HYPOCQFVH\O\) WoC02 woshed owh oo e b

by Cabbowic anhdrose v RRC

L . —
= H'l + HCos

L Respitafory Alkalosts

L> free [Ca'd
» dupng Alkedosis , Plasma profein bind C&f\
( nsteod of KT /
G ) EOPERIEHRI - Addosis o BF HTAV (@0 RS
Plaswa proteln & (' e ik @BBY3 . S fiee (4TI Snnsdh !

> duting the Netmad respiration , Hb is siturited with 02 9§ %o
98 %o of Hb can bind O o There is No more place for O
Tmns?e\\“t'



week 9

Nev 2nd

K Hypoventilofion - brexth less than we heed

~ €021 ( Hypercapnio ) cpat+ Hz0 2 {4+ {03

AAAA

Resp'?r&(a by acidests,

Lﬁﬂ W
- p0=! ( Hypoxia)

x normal orteria) pPO=2 137 | = 90- [00 MW!H%
venous =y Ho mmHg-
% Cheyne - Stokes breathind - frregulad breathiny pafferw

> Hypoventilaflow  -pco:f - po2{ - Respiralory ocidosis — free C&

RSP . e Lo ks al™ o v ek am o PR T S e, rh s ot . 3 . .
A CNEYNE - STOERS DIREAMWY A\ I WM (7 HypoVerllladien @ B (- FRM9 X & & W3 Jt
K Kussmaul - breathvg  ( kissing mouth ) €/ - diobefes meifftus
- offer severe dinhrheo
v Compensodion  of metabolic acdidesis -+ testinal Fluid is olkaltiwe
l >4 RQSPir;‘;l‘ov\\ 2 when you hove drarrhia
—> HT T ;;{:} Re®ls | you Can loose large amount of Ptestinal <Flad
0 ',
: ~ drink aGd . coke
/ |~ kidney failure

302" Lung should decrease the [TH'D sSomehow
They can decrease CH'T f minute ventilation T ¢ Hyper\/eﬂi/af/\om A KRS AT )

minite vertilation & 2 024 + o =2 d'} + HCOs

AV Ve e W
Respitalory alkalosis 2 mefabolic acidosis

("\‘/PQ‘(‘I@A“?\',‘{E% ) % zg;gxy\ _3.3 |‘

2 Hyperventilation

74 \MQTO\EQL\\C QC\\AQ{\S & Bj‘}} 2 HSSW\OMl“ b}‘eqﬂ“v\j ’5"(5»}'\ [i U’ﬁ] T /‘IEﬁf’”k( Ky } )
( HWQNQM‘\\d\W )



760 mmtg
ot St fve

4 Alveolar Pressure = pulmonary pressupe
RV Y PO S PR S Y 5 > - e DEEERET Y N T o aneviigiy . “,__/,/p//,,,

al

durin  Tnhalotion o alveolar pressure < atmesphemc. pressure ' ik 9o fowm

N High P to (ow
:@_@&M olveslor pressure > dTmosPheh\*c Pressuire
ot the end of Tuholotion SUONO alk movement
expiredion = "' No brealhing
duking  Apinoen
K (wtraplewnd Pressure = intrathoracic Pressure
durtng inhalotTon - mere Negative =« a(Ways Negative !!
exholation - less  Megative  voy duhng normal respirafory cycle

K ntropleurad pressure A Negatve [y zov ¥ ed 2

Preumothorax = Cut the plewra o infraplurad P. (+) > Lung Collapsed .
(PTX)

P

K Tronspulmonary Pressure =  alveola Pressure —  traplesial pressure
/( Q_/ noemo | t,
kS @ = éf‘\a(aﬁm\

201|F. wmid
Kussmaul - breathing a Cause % > &Y. kussmoul - breathing (3
~ HypercapPnia metabolic acidosis o Compenseiion kL
- dhabetes mellitus ' PH % T2 RY T= 12 43h k3 Hyperventifolioh
- dlarrhea metobolic acidosis / aalk 853!

- drnk octd

- kid ney {al lure



3

< Valsalva. Manewvel~

-~ maximal expir@fory pressure —=— tolet, delver

- exhale ogainst the closed 9lottis
- 6OWUMH9 iw Lob

> inthathorocte ( ttaplewral ) pressure is  Posifive - exhale

L> Venous Retwrn ¥ (or Zebo ) v Ceitral Vein = 1 muHs

4// |

" If (nfhathoracic Pressure > {wmmHy S Cutral yeins are Compyesseal

Blood stack , \I |
in Perphery | l SV t af the very {st momaud % There is SRl bleod Qkculativg
‘U’ v tha F\A.g\ms\/\m_\\/ &v*’a"'{aﬁb'\/\

SV iU offer 172 second

/ v

, Co
Pulse s weak. v
(may disoppear ) BPIlL (~ MAP= COx TPR )
N
baroteflex (=Y Sympithetic acliValiow AR HRT , TPRY
( pressor reflex )

~ Volsolva manewver causes @ @ jncreased Peripherad Reststance (~ TPRT )
@ elevaxed Jwgwlar venous Pressuie (v Venows Retuen is alimost Zepo )
® decrense iw agtead ploed pressure (0 SV s almes] gebo > BP 4 D
® fadwycardia (v BPIL = Pressor reflex = HRT, TPRA )
® ncreosed  blood voluwe i systemic cireudationn (v Blsed stack w peetphery )

Zo§ Vewws Refuen !



K Muller manewver
RV

- moximal Tnspiralohy Pressure -« iz 1o/

== FHL\Q‘Q &jM\/\S't" The c,(eSed 9[011‘1‘9 > 1IN (C\L7 Ist exhadt o much Qs you Com
omd thew vy To inhale wlo buccal m,
(o bucal AB5  pwtrabuccal P (7 7n3x> )

> Inthathorcic Ppressuke is Megative

L> Venous  Retiun TTA

v L Vemous Refum mgease that much
Frank Starltg law g > overstrefth i, Vewtriodar wall
2 > aclin - myosin  fou away each othei
Sttoke Volume & D> Weffective PUMp  function
¥
Cordiae  owrpuk 4
\ 4
Bleod Pressure |,

® caretid stnus

| lL> SYMPdTb\tﬁ\c d\\sdxo\rSe T ( pressor reflex ozt )

J
HRT | TPRT

Q * when tncrease Maller movewpesr . blood stack whake 7 2 W the chesT
heart "\
Fuwg
R: How obnt Flse 7 > weak (moay dieppestr )
@ Volsalva © Miifhe 6  pPulse weak ! (may 0050//’“}90”/"3

K Blodkvg forced Ensp?raz‘im after Full expiration leads To °



~esars g &
(APACL LY o~

%f ST&T(\C LU\\J\Q \/O\U\W\Q / Parowetelr

Tnspirafory > You need fo ask potiewt exhaia norwally

CopoaQit <
. N ~ poctty R ond thew inhale deeply . (TRvsTV)
‘l | ! ,"0 1
[ | i |
i | §
1 ve o | e
v/ \/ : v |

AN i '/K 1
ERV | ! : ;

):{ J ; TR : Functional Reserve Copoch ’(’){_‘ ( ERV+ RV)
Rv b V7 0 + The Volume Of Lung offer normal exhalytion

Tidal Volume -+ Nopwed fn&ﬁmﬁ‘om. exPirdlion

N,

IRV ( Tnspivefory Reserve Volume ) - offerr norme| inholdfionm , still tnspire
ERV ( Expirddory Reserve Volume ) o gffer notwmal expiration . exhalale
RV ( Residuod Wolumwe D - ax the ewnd of tha o(,a(fe.s'f expatadion. (7 PR3 olume

<> RV can NOT be exhaled !/
% Even if You odie . RV is snil thue !
‘)( WQ col J!/'\S*} rewoye *f';\e E(‘fjidle(a,(p “/‘D{!ANQ i l‘f ﬂQfQ s RQMW\@-H"D?GX %
If You cul opew the Chest, ERV omd RV will be leave !
= h cose of Pacumothorox , there is ouwly minimal ode ow the Lung [

< toowmb.
VC (vital Capacity ) - ofter deepesT exhafation - deepest Tnholotirn
y inspirofion - y exhaelation

VC = IRV+ TV + ERV

The [weg Veluwie _
TLC ( Totok Lung Capacity ) - ax the emd of the deepest Fobalact i

X RV, FRC . TLC can NOT be meosured by Spiromeler | RV AR 125 R e |
" You can measwre owly that which coan be exhaled [/ «-- RV can NoT be exhaled .

= How con we measwre thum 2 > Helium dilufivn  method

- IRV I X @z VE= 2
L v & C C Te=4L, TV=IL
e ERV F FRC = 2L . RV=1L
R
RV < RV

5L

—_—]



speed covifs we coyld weosure ol of thewn DG

// B
% dynamic Lung Pammefer

O FEV1 ( Forced Expiradory Volume w 1st Second )

** You need To osk the patiewt hhale as much @S Ypu comt amd exhale as fast
i

as You cCan
The Volume which s exhoded 1st Second  wowld be the m.’ i
Q: How mony % of YC con be exhaled w the st Secoud 7 =2 &0 %
9 -
. FEV1
Tiffenem ndex = = = 80%

i Trffeneu index < 70% > Obsthuctive PRulwonary olisease

/ ‘/ . o
P (- e3P an{I ma 5 COPD ) Chronie Obstruchive Pu|lutw~ry Disec

TOFQ l P
Y eXP?mTory problem | ¢ Thete is alrway Govsthction (e§. broncho conctricTion )
FEV: ¥ —> Thete s some fluid insde the browcht  — expivation, is lovger & harder -

(- expicoghian [ouger

5> Tiffanes ndex

4

X Restictive Pulmovary disease = Compliance of the Lung !

Bl | \(‘ /  capability of the Lung to Expand
T /% Nerwally Cowplionce shouldl be high

( 7%, Swmall pressute diffetence slm(cl cheafe
\ the high wlume difference =™

k.
X

Tefheu ndex = $o %

o | Hish Pressure differences are creoted
@ PE_F ( Reok EXPMY‘)’ F‘[OW )'(QL/S w Mgwns = ess Volume difference

-+ ToP speed of exholed alk
@ LE ( Peak Iwnspiraiory How ) - Top speed “ of nhaled ok

® MEF 359 ( Moxima| Expiratory Flow F5 % ) - 3500 of VC is ofill in the Lumg
@ MEF 50 9% « 509 of the VC s still m Your luvxg

ov\\\/
_© MEF a5 - 25% of the VC is iwyouwr fung

S\cwe:\‘ {
A
At the bRgNIng of the exhalofion , Speed is fasfer . = MEFssde > MEFsoq » MEF 254,

At that Twe . evhaled atv which 7s cring frown  Swall hroncniol ok alvesli o= 7, sta?e



.q—

W, Go Prof. Korwyei’s [edture of Kidney : Rewnad Plaswa

. Rehal bleed flow , Clearance , filtrafion

< Tnnervokion of the Lu‘ma

L> by PQMS}’MFQT'MT\\Q Nervous Syslemt — \Vogus . — Ach

Fight or Frglt 35 mote o %

= by Sympathetic Nervous System — NAL A - B2 RecepTolr i the Lung

= bronchodilafton > Al way ResisTance ¢

(I = <&
CRT e

N/
3 ‘fu\r\d(ov\g of Po\roSymPuﬂ\eﬁc, activafion

“ @ broncho Constrictivh ..

@) Surfoctont Production
A

T Huwg LN
1% Thete is prewdture delivery

glucecorticold is injected
To the baby's skelefal m.
through the uterus

(28)
HY = 32 weel< U &
premafure baby =1¥ iy

Muscarmnic Ach  Recepfor-

Lo Poro — # RE 33013 rest 83 . brondhoconstichion iR %2 ¢ oFok (- BiER @&

by Type IL PheumocyTe

L’ Sutrface Tevsion +

v 1f sucfoce Tmsion T = alveoli would collopse .

So Surfocfort prevent the olveoll from ollapsion .
> keepPs {he alveoli open

m the
Q: where do you Think the Surfactant is wore imporfait '_S‘W\q“ alvedlt or large ?

= small alveoli (' Swall olveoli has higher Tendency o collapse

becouse of Laproce Law @ P = T %"L (rbmeThe Fr )RS .

> swall alveeli Collapse ensily -
> sutfactont is more Imporfant t Simald ofveo|i .

( 3rd Trimester )
Q: whew does the Surfoctont start fo produce 7 = 6~7 months

-+ Sufficdient ofter 32nd week by Awdtomy lecture

( 284h-32nd woel by Hervath
L ehongn

Surfactant  Production 1s alse thereased by gluccorficold
e9. Corfisol -+ stress horimone

lucocorticord

> That's why W's betferr i§ you would [tke the boby by o nafurad woy | shoulduf chosse
the C secfion  (if wlo indicarion ) . Dwring baby cowmiwi owt, baby's head is ('oWPh’Sﬁ"d

that 1s huwje stress fur e buby 2 glucocorticoid are Prduced

C R < re [vkel
2 dlucocorticotd Tnctease the Production of the Surfactont . ::Ly Wil S{xwiw



AT 7 ah T :
@ Heij ® BM&QF YQ'F(E,X - when we Tnhale, Pulmonary tissues are sttetched
ond mechanoreceptolr detect
durlvg nholaflon - Rulimonary Sthetch > Vi Vogus 0. = info is trovswnitied
& which " holation is geod
mechaino recepor » R0 > At the end of Tuhalation , reflex ON
& = bbain order " exhale NOw !

Rxhalafioin  start -

=> Protect the Lug from  Over filling

X Respirdlory Orythmio halatnn > HRA T

totally Nopmod ! - :
expitdiion 2 HRY

Norma |
Respirafory
Pasterin
Vogotawy amplitude T oleeper !
. of breathing
deep Tnholakiov " No Herng - Brewer reflex
o\(’@f exhalotion ( overfi\iwg (7¢+: #7a ;;2“% P

overfillivg Lt | )

ST‘\M‘A‘J‘Q ANN e\
1 .
VA9V\S n. (e {—{chv\y_ Breuelr ke{fex 2\

Vagus apnoen #2IGT fillg <33 75%
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S INAANANAAN A

1 7
(’ _Renin ACE  Aigictewsin Gmrerting Fuzpue
2 AN~
produced by Progurced by %
Livelr tdue - | cel
Livel Sny Produced by endothel Cell of Lungs
% Remin 15 Ewnzyme ! NOT Horwone ! X ACE s secketed fo blosd STreom

So Torgef tissue s ST owly Lungs .

6 oifferent ways of BPT by Awgictensin IL
® vosoconstricter = TPRT 2 BPYT
@ Thiwst T 2 drink waker 2 Blood Voluwe T = BPA
® salt hunger 4 7
® directly tnceoses No'  reabsorption @ Proximd Convoluted Twbwle
b NG/ H eXchanger o 3BBAR 3 > Blood Volume © > EFT
indireetly © > ® Aldosterone 1 > No teabsorpfion T @ Gollectng duact
® ADH production T
2 vascconsticlor
2 wdaker refenston T @ Collecting duct betension - (75
& ADH wakes Collecting duct walel perweable \ia AQP 2 )

e

N ) : 5 3 ( \
Q3 Whot is "'1/\9 oc.]v"i‘:/ff’c _C'v‘~y,v,¢(.,<, b Fﬂmf ProclucTi ow O (o9& )

Ren Productiew T

by Juxagloweimlar oppaiitus

\ i,

® CNacR @‘N Convoluted, Tubule

i e

B Recepior /\

. /\ @ BPY{
(L Swpatiedie Farent
acTivation %@ @ /—\{
Juxaglome rudot OfPMd',hS
is locdked neopr  here !




b Q@ i you infoke ACE iWRbiTer Ty T——
which Ton c.c. chonge n The Plasma wiich is dowgerons 7
" ACE WWbiTor & No Angistenstn L = No Aldesterone
¥

K' bemains w the bidy < No K' seckefion @ Gollecting duc

K When you give Awgiotensin T biocker o Aldosteton blocker on ACE blocks
you peed o thiwk about (€1 ! ¢ woy leod to Hyper kalewi )

R Why do you thiwk the Hyperkalewia can be dawgetous 7 = can stop the Heart
i diasTole

f. tlypercalcaeria may stor the Heart 1w sysTole (v 4oo much Controction )

@ ANP  CAnH, Ao Perfin ) AtFal Nafriuretic Retide ERETRAZIERT T
i A
L NG € B - Hpzeazat

> produced by AfRum of the Heort  when sthetching

( = when Bisod Voluwe is large )

urtne Volume T ZEIsBE !

Blood Volume ¥ - 28 AA
BP | ~ (CHka BTz T3 At !
( body floid Ttz ) TR

% way fo ncrease wiine Volume

ANP

/T:

1) GERM womore Rltered |, wore wrine
4) inhibits ADH Preductioin 2) directly twhibits Nov reabsorption (-7 tRIaFIA )
i @ GollecTng duct
= jnhibit
& PeoinTonere T o drtzhe 2o 3) oifenudte the Function
of Aldosterone

A What is the endocrive Fanclions of the Kduey 7 = To preduce @ EPO whew Hypoxia
® 'ﬂr\\‘ow\bOPO'\ﬂ‘(V\_@. Colcitel (= Vitamin Dy = 1,25 dihydvexy Chelecalcifersl ) @ Renwin



Qr

—

How does the calcithiole <.c. Chovge when Kidney fatlue ¢ S decrease
VD3 o 1,25- dibydroxy Galeiferol

+
K ; N %
Q2 How does the plood plasma c.c. change when kdney fal e © 2 incresse
0 kidney can NOT secrete the e ia Gollectng duct . (L aldosteroms )

A3 How wowld the Creatinine flevel chage 7 2 hereose

came Fesiev appye

Ry Which hotmone s onnecting the Gollecting duct ¢ =7 APH. Aldosterowe , ANP

|

—_—

NG reob sorfﬁ M

~ hCG e LH @ pYAR3. ( hCG & FsH/ TSH & 3583 (23)
- ADH © oXyfocin Wi¥y (23
- GH e prolactin  Rwfx K3



brfatlar Lo TS
pocfertor Wypaphicis

Endocrinolegy S swracup ;
/L: ' NoV 30 Thw
+ 5 Hotmones produced HypoTha\O\m\As i Antetor Piiuitary

wi3

@D oxytocin * Newroendockine. reflex @ Prolactiin
@ GnRH ( LHRH) ~ offerent port ® LH . FsH
@ GHRH thinkihg about baby ® aH
® TRH Touching ® TSH
® CRH ~ efferent port ® AcTH
Hormone® preduction
@ OXYTOCTV\* “oovery siwilar To APH ! ( s’ﬂ—uif\rire -R(l::;ij) ptoduced Place
Stored [ releosed place | ) d  2va semester
-~ Produced v Hypothalamus ( :4’“‘°PT?< :Wei[ >
Poraventtd eular- nucled

l oxonal ﬂamsporf —— tronsport mechanism

- stored & releosed n Postelor Pituitary gland

4 Function

1) uferus conthaction -« increose the conthoactility of the uterus > both are contraction
2) milk ejection .- myoepithelinl ConthacTion of the breast 57 BN 1
cell

X Net milk preduction
M NN N
Prolactina 41

3) morerhal behavior o Fbwi o @0l 35355 Fh3.72F ( fook offer the kids )

4) PN\Y‘ bev\du‘y\g = oxviotin +V love horwewne 1= ¥ vh e fiving together, touching each othel
5 trust T, empqﬂqy T = oxyfecin 1S pPreduced
4 Receptorr

1) OT-R ( oxytecin- EQ@P"(QY}
<= \asocensthiction

o o Receplny

> 2 - very \ 3
) Vi-R } o similar to ADH (vosspressina V s )

-3) Vl = R <—\
woter refensipn ( reabsorption ) 0 AQP2 v lumivel surfoce

conservotioh ) o
of’ Co“?c‘llmg duet (2 97

~ 4 Amvo Acds  ond similar structure !

Q' which hotmene levels are {arger in porTal cireuldtion than peripheral Citenltion @ > d) TRH
a) oxyfocin  b) GH & TSH d) TRH e) Tyroxin - RHE 2 &2 %



% Blood are Capilarized 2 twes. - Tt Takes up Releosing Horwone w the Hypsthalamus
T If releases the Releosing Hommone in the Awerior Rfuriary glond

Releosing Hormones are produced tw the different parts of the Hypthalomus |
and transporfed by wedran ewinance

@ Hypotholomus @) GnRH ® GHRH Dopamin @® TRH ® CRH
A Mtd\‘ah ewi““ﬂce ( LHRH )
* | portal GH fomily
C\\N\AWOV\ i ¢ S'\‘.'M'-o;' Tf’ GH )

@ Anterior @ LH FsH ® GH
PRy

@ Prlactia ® TsH ® ACTH
;hoduced by
Acidophi| Cell

33
X~ portal cirealakion is blocked , all AP hormonts
ave decveostng Except Prolactin !l onLY prelactin

- 8 i N < . . . increase !
X Dopowin mhibits  Prolactin’ production by tuberoinfundibulak dopaminergic system
> if Thete is NO dopamin it Tubero infundibular depamivergic  system
Proloctin is produced  omd  results v milk Production
> if There is NO dowine even in wen | wen are able tv  Produce wilk
_ - 5 functions.
GH - 3 way to preduce
B e
; 5) Blood Ylucose T
: | | :
Somafomedin formation T 2 9lucose upfake ¥ by the Gells
' I_I\V?/k "
2) 9rowth process T 3) Anabolic effect T %) Lipolysis
= profein synthesis T = breakdown of fat Tissue
X body builder inject the GH L muscle moss T
ovd incteose the muscle size . v Awabolic P -
effect ' s
But ! Testestatone , Msulin
fat contevits ore low o Lipolysis

Growth Hotwore Preduclion
1) Slqepi‘m& ; 3) Hypoglycemio
2) Physical exercise = Jow blood @lc level

if >  Pituitar orfis
§ GaH AL Lo dwatfism _ Not only the [e9s ad orms are swaller
L> bedy size is Proportienally swaller = mut also Trunk . neck

% Thete s NO menfa| Problems . - other dworfism are mewtally challenged

e &

;f GTH T be fore pu.bQM‘y > Grontism ot ,:

- bedy size is NoT 5'075'\‘397?'“

if GH T ofter puberty > Ackomegaly &7,
\'v But ocral parTs are biggeh
X dovana preananey = H-3 <ize T € B0 ek A e9. hose , eahrs, hands | Feet



¥ Thyroid Hermope ( T3.T+)

long feop negamive witrashort negative feedbock
-&edbw.k o

@ Hypothalamus
]/@ >@ short lovp negotive -fedbock

@ Anterlor Pituitory 'TS’ H 2 Wt Ty is preduced — 1 iodine cut
flahd (\ 1® more octive !
@ Thyroid gland Ta;: Te @ Tri- fodo Thyronine - contains 3 iodine ions .

T4 * Tetro- ledo Thytonine = Thypoxine

consists of 2 Tyrosine AA which is cuvulevﬁ!\/ bounded

% 1f jodine deficiency = both Ts omd T4 are decteasing

¥ ( Thyroid Horivone ok-ﬁdency )
4 funcfions of Ts, T4 ( Thyrold Hormone ) lack of T3 T4
- olev-e(opmev\'T of CNS - mentaly challenged
matwration bFain

=~ 9rowth Process = Hypothyreidism
- BMRT ( Basal Metokolic Rate ) - dworfism
= HRT (' Bi Recepor sensitity T )

- BPFT ( sysfolic pressure T — Pulse pressuie 4 )
- Cholesterol [evel | of plasma Byt, Trunk . Neck , Heod

Q: How con You kwnow Sowebody has Hyper thyroldism bt you didnk exomine Yot ?

> BMR{ so these Juys ore Very wer\OUus  omd open the all windows becomse T%ey are  het

They can NOT tolerote the het so they prefer the cold . They are sweotiwg

2 offer examinadisv . There are high HR , BP and  cholesterol (

love | is oW

Q¢ Hypsthyroidism potient choleSterol feve | = Hig

[ eretinism )3 esdens

)

Bedy size s NoT Propottiona

Legs & arms are Short

ore Noky

n



4

ﬁ? TSH Ly ~fanctiong

L Tz, Tl 1 Thyroid Hormone production

L, size of Thyroid gond 1 we need

Ls  todine uptake T o the thyroid gland - 2 Tyresine AA

L Thytroglobulin  producTion T covalently bownd Tegetior
- T T he g gl - 3o % todine vl ow

- 1 whtans a lot of Tyrostne AA

X Speaking of the TSH , You wneed to khow increosing anythivg related o
the Thylsid Horwone Prodaction

it 18y 1T = goiter  ( enlargement of the Thyroid 9land )

AANAANAANAN V

Q@ When do you think that can be gorfer ?
Hyper ot Hypo or Euthyroidism

Goiter & Couse Np.1 1w 7

Todihe defictency ( endemic oiter )

~No
l——'> Ts, T¢« | = less negafive Feedback - TsH ™M

% euthyroidlspm 2 9uter R 70483 @
E_Z,D Todfvxe o\e‘ﬁde'ﬁf.‘/ = T3.Te 4 = less nefofive Fredbock - TsH 1\

> TSH& Tz, T2 o~ EE AZSTEAN Tz T2 level RE=RS

i+ depends on IsH”



&£ Ts.Ta © FerMmed

. S
& GnRH
wnttace(lular recepfor
Ci’ _ U4 'r\A\T\.("'-o".; 7
, S ¥ TesTosterone - stersid hormone
Hypothalaimus GnRH L
‘ metobelic rotk £ (0%
Arterier Fituttary  LH , FSH L anabolie function
 sinic : )‘ L> Profeln sywthesis T o muscle mass

larynx size T 5 deeper woice
TesTicle > hoir produwction T
14 : ) '
- Leydig Cel{/:‘—‘> Testosterone  Production
= Sertoll cell =% spermafogenesis ( LH stmulales testicle & festiewlor weight 4 )
<. testosTerone ZEHT I3 = Testicular weight

Q¢ Do you Think there is Testosterone v ladies @ = YeS  (but lower cc. )

Q: Con you fell me the stersid Hovwove that we discussed fast Time 7 = Aldosterone

®

¥

rHypothalamus GnRH

L
Adferior Pifitary gland  LH | FsH
Ovary Ea ( eéitmrlh\c(t*) ;

P ( progesterone ) )}

* esthodiele level s constantly hign (o the
lote follieulor phase (24 - 48 hours long )

¥ There TS o pesifive fredback mainly on The
Lid prducTion  but FSH o8 well

4 esthadiole production

- peRuires LH a FsSH
~ tequires Theco fnfetna cell & granulosa cell



6 <% Hormonal change during the menstiuad cycle

LH

FsH
vevy -
4st day of progesteron
jhe cucle [ ——
= —t i —_——
0 5 it 28
; : " |
menstruakionad ovulation
bleeding 1’
ovary follicular phase | [uTeal  phase
uterus : Proliferative Phase | secretory  Phose

Q: whal' wowld hoppen f the progesteron & estradio| levels drop Suddenly ? = end of the cycle
Z mensttuationo hieedig

{ Next cyde would sTart )

ferti [T zaf oW
~ |2~ (5 days

- @ ompulla of uterne tube
- €99 is Passive = ofter the FerlilizeXion = octive (v pellucida txwn

l move toward Tthe uUierus

_ImplovTatioh
- 1st week ofter the fertilizakbn ( day 6 )

Q- Which is the Ppregnavey hormone 7 = hCG ( human Choliaic Govodthopin )



W i

1
Dec  Hth mon
® hCG - glycoprofein hormone
7 - hCGr They ;\cve o( ond B subunits |
2 TSH_
— LK A subuntt v identical
~ FSH B subunit dofferent
—>  Pproduced by " trophoblost cells

= P}‘@duced 2 weeks Q‘FTQ}‘ 'ﬂ\Q ‘Fﬁi‘T‘liZQT[\OV\

= You Can Show it n ukne by immunolgicag [ biolgical Pregnancy test
L)
L reaches Maximum ot the end of the 1st thmester ( week (0~ i2 )
> Stop producng only after the delivery period (% Placenta is also delivered )
= becowmes Zero X R T plocento AN sy hCG = 0 ¢ 123 .
% Placevita & trophoblast cells produce hCG !
>  Similop To @ closest ! > hCCT com oct on LH Recq;’[‘cr
TSH LH  con ach on hCG Rewpiop
FsH
& WPL ( human Placenta Loctogen = human Somato mammotropin  hormone )

#* ProSTaglandins —>  utetus contraction X durivg delivery Period ,

b4 oxytocin & Prostaglandine
OX’YTDC‘TV\__ are  released

AN,

moan v awd !

‘ﬁ Rel(l)(i\V\ > Peptide hormone - mewmbtane receptor

introcellular receptor

— Estradio! - Phogesterone

Y‘elaxThﬁ the TJoint oluhhy deﬁ‘m)’ = +estosterone

~ Thyroid hormone ( 73,74



2

* o plocental uwt

CRH @ Hypothalamus

!
ACTH @ Anferior Pifuitary gland
y
Liver Adrenal - Cotfex
Fetus
Fetod \ _ <% DHEA-S ~ DeHydro Epi Androsterone
' (¥ - hydroxy DHEA '_—“\ - Sulfafe

Plocerta Cholestero | DHEA g
Estradio|
ocerTal L>L> . Ed/\o
Uait L Prgestersne %)
DHEA S X E1= estron
mothel~ 2

moternad uwit
Adreno  Corfex

4 Estrio| s very formafive medixal indication
W BEstHol level gives iwformation about  Plawrla , adrenad corfex of the fetus "
, AwRpdh phitary glamd ; Hypethalomus omd adso Liver .

= if Estriol level & okay | Tt meons Fefus & Plocento shewld be healthy -

T

R
\

key molecule w Feto Plocentat _w«ﬂ' i E}‘rHof ! /

X Placewla itself produces Progesterone " onlY. - hCGu@ N

Fetoplocewtal umt
X Plocertt- produces 1 Progesteione  2) Estradio| (E2) 3) Estho| ( E3)

% Ea, Es >203 . hydrory Jrovp o F N 25 5 32 5



¥ metabolism

- Actual Metobolic Rale

consumed Oz/

20 kT / L 0=
x oxygen heat eguivalent

- Basic Metabolic Rdke

- AMR

Metabolic Rote 1T
~ Thytoid Hormone (T2, T+ )
~ ambient temperature T
- ombient tTemperdture +
~ specific dynamic effect
> digest the food

(. shiverwg )

= male (0% high )
- Pi'eshmr\cy

- loctafion

= Hyperthermio  ( fever)
—  Sthess

mekeoase

- Physical exercise

200~ 3060 e

2 < Werens @
- wmevtal octivity s 4o

Q: whaX is " Thetmo neuttal temperdture ¢

@ Sumo Wrectler o5 o boby §)% MR ®uIBh e 7

(2 h offer losT meal
= No sthess

- No medieation
- No Pphysiaal octivity

= rnormal body temperdlure

-  Thermoneutra| ambient  temperalure

bedy surfoce  area

Metabolic Rafe |

- sleeping

~ age
- fewale

Hypothermia

1)
> 2F-28%C  f You're naked

2) room Temperokure with normal clothes

2 Body Surfoce « Hob twn 77

SRIMD 2

loytng Pesition but not sleeping



Q: whok is the warn puthewts > 1) Carbohydrafe 2) proten 3D faf

Bislogical value Calorimetry (physical value

19 ale (F~19 KT/g S I1#~19 KI/g - Complete oxydalion
Z’g}/
CoHirOe + 6 02 = 6 C0x+ 6 H:0 4 2%00F
19 Profein 1+ kT /9 i 21 k7/q == oxidatlon s NoT couplete
Bfo(oﬁ?m'f/ I'arge energy Covtent of Nl\Tij?Mr mOlecwle, are rhﬂu{%,

( carbamid [ urea )
Calotimeter - Complete oxidation = &Y.
P"O'v*@fn,«, = (02 ,L;ZO + NC)’,,:—

X Homo bedy Couldwt Complete oxidation  Se NOT phoduce  NOa .
19 -fat 3%~ ko kT /9 — 3F- %o kT /9 -+~ complete oxidatioin
X we hove to wwtake oll of thewn ' There ore etcewtial 24 amd  [ipid
Q: In which case do you think that the metobolic roade would (hcrease 2 Profeln

more while you are dijesting cathohydrate or Pretetn o fat ? ( it's hoed to digest Pto"tei‘v\)

P\‘Oduced COZ RQ CHO = 1 & CeHiz06 + 602 > £CD=+ £H20 S _g =1

A consumed Oz RQ v = 0.8
Respivekotry Qustient R Y
: L\ a5 . 2
« mechahism of (oostng heat / goiviing heot
fouehing wim\uwa
oose heat -« we todidfe the heal
: se heok ‘
D COhduCT\‘,\OV\ < e h 3) me\OH < To The Coldh envivowwand™
9?\\\ k%f gain heat - sun. heating s¥stem
}‘Odﬁ\vj'{'fij +hs heat

touching heating SysTem

%) EVOJPOIO\'i‘\\OV\ — ONLY [sosing heaf

csld outside wind

2 Convection < loose heat
9% heot QR which mechonism s good o both lossing & gaining
b SRR heat™  whein you 9o To Dubal in Summer ¢ > hone

ok the stwme Tiwme
HoT climate & loostng heat TEIT  Eygpolation o !



* pPH reguldtion ’

Q: List the & main puffer system Q: which owne 1S the best buffer ?
~ Plosmo profein 6o- 809/ L = Hemoglobin
- HcCosz 24 mmol / L
- HPO4 1 mmol / L ®: whok mokes 1+ perfect buffer ?
= 3 ko-i®oa/, > 1) High concenthation
$ Ro-6e /L 2) contains a ot of ' W\: midlecile

contains _iwidezole ”  group

> tan easily bivd & release Ht

4  Hypoventilotion

{
Co2T + Ha0 = H'T + Hcos % blood PH
SAAAAAAN M\A.
L = 335 ~ F45
Respirdlory Acidesis
= Respiradoty Acidosis o ARRE © Mok iz2 .. co=2T A H ( pH< £35)
& Hyperventi |ation
¥
zd + H0 =2 H'l + wcos
L Respiralery  Alkalesis
Q1 PH= 728 = pCO2 = 52 mmHg > Respitaloty Ocidosis
Notmal value  Arterial 5COz = L0 wwmHa \\_
Venous  pCOa = 46 wwHy /
Q2. pPH = %55 PCOz = & wmmHy 2 wetobolic  alkalosis
®R3. PH = %% - PCO2 = 45 mmHg > Norma |
QY. PH=%.25 PCOz = 35 wwtg > metabolic acidosis

QRS. PH =352 PCO2 = 25 wmHg = Respitofory olkalosis



6 HCO— N mon ( 24 * 2 mwol /L )

s .
<X Bose Excess 5> T 2 mmol /L

ot
< amount of base Th yeur bedy ( it com be pesitive & wnegdive )
acidosts * alkalosis 1= 15Tz 8% (= | compansation w2 pHE %o (F Bda (s

1 =
XE % bose & ®

- Chironic metabolic ocidosis  ( compensdled ) ¥  Negative

= PR o
VHCOs v N Y H oz Bfkuhas iy

- chronie melabolic  alkalosis  ( compensared ) >  TPesitive
2 H2CO0s N R Teumia H e 3kk !
“arg 1= BME o HCOs ¢ K Th3.

- Acde metabolic ocidesis Byse - Erogss e Norial
- Acke wetabolle alkalosis

BE = + 9 wwol/L o '#EW

QA BE= +hwml/L , pH=F44 , pCOx= 4 muHy = chronc meTabolic alkalosis

Q: BE=+1mmwi/L , pH= %41 , PCOz= 42wy > oawle melaboelic alkalosts

(v pH is NoT Cowpensaked vet )

R : which ofgan is very important for pH regwlakien 7 = 1) kidney
2) L\AV\?

Y when thete ic acidosis , Hew s wpine pH ? = should ke oacidic

to gef rid of W

X mete L 15 excreted bul more HCOs s reabsorbed

Q: f thete s o potient wl  untrecked diohetes woellitus &  mefabolic acidosts
whet kind of compemsation dccwr 2
> 1) kidney would excrete more H

2) Kussmaul Breafing  ( increasing mivute ventilation )

¥ wetabolic alkalnsis = 2) [ower minute vewfilahon ( Cheywe - Stokes Breothing )



2018 mid- ferm Ot 31 Tw
1. HR =7 A. fever = HRA
B. Threshold poteitiad becowes‘(fii W > HR
= positive
c. Vaus n  are cut bilaterally 2 HR?
D. inhalton v resT > HRT

E. max. dustolic pledid becomts more posifive. = HRA

2. Colaudatton of Lymphocyte ( WBC counting )

4 lewkocytes X 5x 5 X (0 x (0 x 025 = 2500
A AN NN SN — ”
2iven difution  height % of lymphocyTe

fmge v%wue 9‘;\/@(/\
large Sguare s & V&
swall — » = Yo x Y20 HEMZ W AT

3. RBC a isftonic 2 Hypo 2 Hyper? isstonic solution = 099 NaCL
\ | = 3.8% Na- Gthate
® Acefic Add fredment = for Hemodlyse only RBC - Turk's soution /8563
(1% > 4
/

. Lekosfe connthg 2 Nucleus & Bp3215. Geition Violet

%  when the Respiralory muscles are complefely relaxed |

the volume ©of alr tn the lungs Is .- = RV + ERV
] = T } = PRC
5 | = TLC- IC
Wee | Tt jr_R\/ | / !
TLC AE'EOmL
5;00 . *;'T\/ 500mL ,( \,," J\//
mL ERV
FRC \ icoom
I R ; TRy e mb“*“’“‘“j 1




5 O The total cross sectivnald area along the ciradatory system s the largest
ot the copillaies
O The bleod Pressure M the Superdr Vena Gava s offected by the respiiatidn
QO The Veloaity of the blecd How along the rondatry systm s the (argest
ok the _Arfery  slowest ot the  Coptllaby
O Aterides are resistance vessels ' a (ot of swmesTh m. = Jood BP regufoctim
vews are copPoecitonce vessels

QO sympothetic werddion his an effect on all vessels except anpillaties !

6. Bleod Cell Cowitmy (2ou 2
A RBC counting | dilufed by o facter of (00
B * Probkin reafeut Af3a (3. deferminadion of Hb .
C: Refladpoytes do NOT have a nucleus !!
Retlodoyte can be Staned by brilliawt cresy| blue soletibn !

- § { 9 ; & \ (/J Vf»"‘/”-‘ \\ Te[i'(.
D: Tirks soffion stoms the huclems of WBC .= ;Zﬁcfl(uac/, N A% R

E: Burkel's chomber s ANOT needed ok oliffereidting [ewkocste courd.

@ : Hypocaphia is coused by Hyperventifativn
Q: ViteR Copadty ¥s always hisher than FEV
X FEV4 £3x0@, e 147 S L R e uIIREIA 17 0 (8

O V€= Rv+ TV+ ERV
O : Lob 2 belt ® 4, a3, ResticTIVE Pulmonary disedse = EvC
1

B Obstructive puliwouary disease = FEVA/pve |
3 = Asthma . COPD
2 abrway resisfunce d ( FEViY ) | RV T

O TLLC = IC + FRC
= VC+ RV

2.0l 2 %
70k A



8. The ocwe effect of Angistensin T
Tncreased  Aldosteron sywthesis 2. secretow

-

—_—

test

-

increased  Na reabsorption

( BPA 3 = Ex W d B0 )

decreased  Nd  excrefion of tha l‘TAV\Qy ( = reobsorptiond ,2 43 )
VasonstHcion 1w the ArteRoles
L> P g T 93980 ptedde

( Arteriole 2 tesistance yessel ! )

=2 .

AT TEa N Ty By

7. Cobrect Tamporal sequance of the evedtt of fhe candiuc cycle
@ closure of AV valve ( 4st Heart Souwnd )
isovolumethie  cowtiraction

openg of the Semilwnar wvalve

10.

[

CXCECGECRGCECEC)

ejection

Closure of the Semiluvap Volve C2nd Heart Sound )
isoVolumetric  relaxaiion
opehing of AV valve

ventRanlor

(g

FEVq4 = 7 freguaney © M/win . TV = 05L
Toffencom udex = To %o

FEV| =FVC x Tiffeneou index

. BVC = 6L

FEvi = 6Lx 07 = _H2L

O Secretin stimulokes bicarbongde sSecretdn of the Pancreas

O

GostRn - stimulodes

gastNe acld  Sechetion

O Motilin  stimulaks emptying of the stomach

X Ccck  stimulates Panciedic Jwice ( HCOS . enzywes ) secketion
Conthaction of gall bladolet

CCK  stimulates
CCK  ivhibifs  ©ddi’s sphincter muscle .

A e WS

7 ﬁlﬂfﬁ\dv\i '!‘/

( = cck @ odd sphincter 9
refogation (<4<



(2. O Muller manewver s performed by forceful otfempted halatibn
oganst the closed 9lottis
O during fored tnspiratory state , the Wnttoplewrad pressure becoies V""VQM
L oavw. fV\SF?r-aOﬁanaagl (= ( ih‘i’thW\t)V\N'}/é ! F‘5\C‘.)

mttaplewnd presure A £57%,3 M\>af -

witroplewral

FV(Q ssule

Ry

7 v wropulworary ( alusys Negative ! )
f i pressure

X inspiraflon - olveolar pressure & nmedative (= 33k AR . eElae
L ( Hb# 4<F 1)
_ @ contraction of external wielcostad m . & olia(Phka?W\ ( dfathw’M}
@ Thotacic covityd ( 3%) W Efc/ie )
® ntroplewrad pressure 4 ¢ thotacic @ity 129 TTeNo1: 5 space © )
© wen T - gtk (0 BUAGRRE TG0 N AT TSR E /L)
© = ZA s~ NG = PAEpSk [esie

nspirditon #% . ttopleurad pressure | @ wk .

4} O Miller maneuver [eads To  Ralwonary Stasis  #7-5

" Tnsplhdfion 8% (ntraplewal pressute §
b3t Periphety 25 blood #V Bz TIP3
Venous Refum 1 = ot = Hrh

otop . accumulaiion (- CO0 = SV x HR )

K Pu\mot/\aky(..S\To\STs )z, Pulmonary Arculakion T % 2% .

of . Miiller manewver leads to HRT (-

. Miller moneuver = Tnspibafion = wthopleursd pressure | = Venous Retuen T
\Z

pulmonary Cireulotion T <= CO of Right ventidcle T

l

polwonary redefion (= g 78,23 ARERS



(3. Renad Function EB4E Filtration Froction = 0.2 ( 20% )

Free woker Cleorance = @1=-E5 dilwhionO1-ES concentc

. ) odlon {3
Urive Flow Rate = TML/min

GTFR = 120 mL/W‘\\V\ . = C ]hu\\‘m
RPE =

Endogenous Crectinine  Clearance = 147 x GFR

Etatl = 09 o Bek &
1015 0.9 Heseahdo 2 3t
(4 27 o1 3 Begdiad3 )

bbo mL/win = Coean = QOO\mL/w\\‘V\ il

23

=0¢

RRF = 250mbl/miv (14 of CO ) 1HOmL /b
Z b oS 1 Hezgahy
ARV o JIT7VA 4 beft fr GFR
(4. The T wave of the P}\)’sTo(osl\wﬂ ECG TG
s Ne aitve v the aVR , Vi . Ve QVR‘ \\Y/// oVl
!
;/(+
avF
5. Rafe of Vewttawlar contraction z soldared heart (= Hu2
T3 S ? -3y HREF3, 2ok, > Ach

X Atropive 1 muscarinic. Adh Receptor
d1 09owmst

B =  positive Heort Effect
%TMWIAVNQ = bind to B1 Recepfor

S Atopwe S HR T
= vasotonstracion

Uy Bt oogonist 2 HRT

" epnephrine = HRA
voril ZA#AK

(6. O Respirafory Arrhythmio

is  Physiolegic -
= inspirdlion 83 (= HRT

. expirabon 83 (= HR Y 30% o 2t = Itf?

O Due 1o the Vascular elasticity | the Blood flow Is _Contlnuous in the Velns !

O The propagaiion veloaity of the pulse wave I's % - /6 w/s



(F. Effects of  thermal stiwulations oin Fro9’s  heart
A Cooling of the ventmidle = contractility { C HR doesut change )
B Warking of the sSiaus Vehosus 2 HRT  C cowtractility doesyit chonge )

8. O ADH regulates mainly the expression of oguoperin- 2 chavnel

O ote than 504 (= 6%%) of the wifer absotplion akes place. T
the PH)‘N\W\O«Q Convoluted Tubule "\l’<°,f ,

O woker reobsorpTiow takes place tw the proximal convoluted tubwle also in case of
ADH defidency (I (7 ADH & 78<z®  ABuaponn-1 8 H3HG )
s AqP 2

O more Than 50% of Ca' reabsorPlion Takes place \ the Proxival Covolited Tihudles

19 Strong electrc stimulalon of the sclotic nerve iw the Cok WTU leod To
BPT HRT TPR?Y by Loven reflex .

¥ Heart effect 1, &RI7ev !l (7 sdaric n. 13 HearU (= fnervple 120 [ )
= £0. wvervate (23769, shmubde 3 Poative Heot Effect 3 4\ L

20. Breskdown of erythrocyfes ™ the bedy es. ol bumin
O yields biltrubn  which is cartied by Plasma profein o the [ives
A e N P e Y
Bo-809 /L
O takes place W the reticulo - endothelind  system

QO yidds Tron release | most of whith s refained for Further use .

O js NCT "e‘o‘-w‘red for the Synthesis of bile salts



2\ In cose of acke ncreose of the Airway Resisfance @
L—? O{A\QW\ETGP‘ GT GA\V‘WQ}/ N ‘?\3}% ./'/
O FEV1 decrenses

X Alrway Resistance & Blood Vessel Resislance ¢ BV 2 Bzd @

R = 4 (/ R = 71::7" Poiseu,f[(t e_Mzaw >
R CoPD ”
Resistonrce T 2 F = \?fWH\[N‘ To aSMMQ = FEV U
N\NAANAAAN

Obstructive Pulmonary disease (o7 att)
& Alrway Resislmce T = @ = osthma (0PD) 2 FEV4 & (Rv1)
of. #a7-7°Lab = Obstuctie Pulmonary distase = Alrway Resistance T, FEV \

<f. belt lab = Restiictive FulW\OV\N}’ disease > FVC ‘L

22. AT which alr volume in the (ungs can we exert the max . veludary
_expirdlory positive pressute 7

> Valsalva maneuyer
( witaplewtrud pressure = positive ! )

e TLC



23 Dipect Stimdldory action own the acid Sectetion of the Forell Glls -

<% Panelold Gl p\5 o HCL wik = (R4 T3 XY = B
D Gosthin From G Cell e N o T
‘\ Gastrin <7

@ Ach  from Vojus w.
@ HsTomiv frowm H Cell ( ECL) - Batero Chroweffin Like Ceff o whaf

K Pareld U A 0 Hel &3k T Inhibit 93 Jacfn

® GIP =
® Somavsttin  frow D el ?’_ﬁmﬁw’r& , \/ cell [ @:\,

® CGRP ~ Cldfonin Gee Reloled Reptids | 3

@ SeckeTin ] Deell [— spmalostativ
® cck vagus n. —> CGRP ettt

24 what results devde‘?w\%v\’t of edema ? o filtation T
© Hydrostatic Pressure of capillary Codvard ) T = \enous Pressure f
@ Colloid osimsTic Pressiwre of Plasma  Civward ) 4
® HydrostuTic Presswre of Mierstifium (wwapd ) 4
® Colloid psmotic Presure of Mlerstitium  (oulward 1%



1
v TJan - 29 men

_mid term test e B Final test o
20#h  Apk
30 & . 45 min 80 & . (10 min
4\ /N
llj)(: 'j\iv-)’ VQF) - 40 5
1st sem.  2nd Sewgster

2hd  SemesTei-
makeral onLy !

Week 1 ~ (O
% Lost year, o (ot of
Guistivns from week 1,2 1

1Q Potvts = 1 bohus /

2ind SemesTer maderal

® endockvology
- adrenal ceortex

ehdockine pancheas
@ skeletrl [ swesth muscle

® Newrophysiclogy

¥5 & 1sT Sewesker p5 h3,2 !

> k3 > 2
266 > 5

2 weeks

2 weeks

[6) WGekS




A odrenal Orktex Ts wery wpokfawd™ !
QY\dQ C\“\\ Y\O[O 3)’ withowt odremal CokteX , we com swhive ouly for T week

odrenad corfex

% No itnwnervdion * innetvalion #3a3  odrenad medulla o 5 !
T
B 3 [ayers ! Sympathetic
1. glometulor Zowe  ( owker lamerd

2. Afasciculoke Zowe ( widdle layer)

3. freticular 2Zone C wner  layer )
X CRH irctease the ACTH ProducTiow
Gergtol i @ Hypothalamus CRH I ATetiok Ftuttaty glawd
CRH = ACTH > glucecorticoid  Oxis portal ADH
vesse | ® ) A
@ Catecholamin
¥
@ Anterior PituiTaty 9land ACTH <B—  siress Cindirectly )
AM lff)\\ ®
N— 4,_\\
@ adrenod cortex mineralo corticoid 9lucocerticord '\ sexuad  Stetoid
- aldesterone \_ - corfisel - andregen

% ACTH wainly vegulote  9lucocortiond !

produce i "
1. 9lomerular Zone ————> mineralocerticeid

= aldesTerone

Function @ N& reabsorpTion v CollecTing duct
in salivary giand

h  sweal gland

minetale corficotd
- aldestetrone

\®
& \ @ K, H secrett
T@ [e] N » SQC\"Q‘-\W
ACTH  Angisfensia L Hyperkalewia *
MosT mporiont Hormone To tegulate the oldoslerone !

e +
¥ Hyperkalemia con stop the Heart in dinstole . = Aldosterowe can et Md of K . ( oldosterone secrete K o The unine )

¥ Hyperaldosteronism  ( Cohi Syvnd'bo‘me)

retenstion

,L> BP t (- No reabsorption is followed by wolek reabsorption Svener or |oter )
plasma K §  ( Hypokalewia )
PH T ( metobolic alkalesis ) = free O

%« 18- aldehyde oxygenose =~ can be Tound onlY tw  9lomerwlar Zene

@ ) R . X 18 foo much @~ oldehde ohygemase” D cown syndrome
which s heeded for aldosferone production

% 18 - oldehyde oxygenose w glomerular zong (=0p0 Anal’, aldostetone @ At Zove Z3 ARhE !



CRH [ stress

4 . oxis 3
ACTH iy _—
. . I o e . R R )
9lucocorticord

odremal _corfex . . . )

- ) N PmduCQ B “ “
2. Tasciculate 2zene ——s glucocerticoid . stress hokmone

2vd (ayer 2

- Cortiso|

" human
(CorﬂSol ) (i rodewt : corticosteron )

% Punctien of 9lucocorticotd

@® Bleed lucose level 1

- 9luconeegenesis T ( formation »f Glo )

= 9lucsse wptake by the Ccell &
- SIYCOSQhQS\\S TV\ LI\VQP‘ T G -FOl"W\Um\OV‘ of leCOSQV\ > «~ it's kndo stronge ...

Q* How com ncrease the Gle level i increose the 3ly cogepesia

At AL te end of the doy , despite the increosg the glycogemesis . Blosd Gle level Thereose
because " sluconesgenesis 4 " & Glucose uplake ¥ " will increose more thow | Gycogenesis T
2 Sum oX the eud . increase the Blood Gle [eve]

why do we need STotafe of glycogen 7
Q: why do you thank thot nofute forms that glycogeresis increase in  Sttess Stiuakion ?

A 1w steess. we need Gl to fight | Because Stress axis " ( cRY - AcTH 9lucocorﬁco$\s)
is absut the ' Lowg Term Stess ' . ot exople , €Xam petiod , 2 months long Stress
That's why 9lucocorticoid (corfisol ) stotes the glycogen & you com use this 9lycegen as a
Glucese sforage | That's why 9lycogenesis T .

Durng the Warr , Yow cant eat that much So You need T store your Qle W your Liver
as glycojen & when you weed it (when acale stress situdtion < whew you need skt o Flyht )
You con wobilize this Gle from your 9lycegen .
Q: which hormone con wobilize the Gl frow 9lycegen in the Liver 7
because os you con see 9lucocorticoid ( cnttisel ) store 1t . .
What 1s the acule Stress situatiow 2 Your HR 1 , BPA  Which is the Hoywore here ?

or hewrottansmitter releasedl tn acite sthess sttuakion 7

A Epinephrine ! Norepinephtine !

® catobolic effect Q: Whet does colobolic effect " say ?
L A Breokdowh cowplicaked Cowpournd o simple Compound s
PNTQOiYSYS ( breakdown protein )

-~ muscde Mass ¥

_So, Sttess js NOT 3ood for your muscle ! ,
& Body builder @ it Lte 4 ! (v stress ') = glucocerticnid (Cortien] ) Level §

- Proteolysis ¢ v ZaBTRELT- 3 AR Rate T RRA QA0 557 | (otabolic effect

AHnD FEEA LI LE YN o« LS WIART BobB T



9luCOC0H;COi0‘ (COH:‘SO‘ ) Tonction #=

® surfactant production 1 * Respiraoky System o 2" 2237 !
Vogus n. cam fncrease the Surfoctant production by Type T pnewmoorte
& olso glucocorticotd ( cortisol ) Increase the swrfactant production .

monly

@ lirolysis T tn limbs ( breakdown of Lipids ) % obdomen com be foi belly those

'—) * N patient Who hos e hish 9luco corticoid
central shi¥t of adipose Tissue

but  extremity is very very skinny .

%Y, Neck , heod + trunk = fot H3E' . Limbs i fot B !

kinde side effect ' @ Bone WQTSN' i (- GS’(‘QOPO'HDS\\S ) = breakdown of the Bopes
— So wwnerd cowlents of Bowe will be [ess .

& 9lucocorticold (corlisel ) 3 breakdown of proteln , Lipid , Bowe ¥ ZIER:F !

® Supress the immune System
-~ anty - inflawwmatory  effect % if sb hos very serus allergy rxn
= onti- allergic effect You conm 9ive glucocorTicold to helr/ hiw
To suptess the allergy .

(BL. IBREREBENETEL, GHtisola X if potient 9ol otherr kidney | the patients Twwwee SysTewm would Feject new kidney

BRAE A 3 side effect BY .

th duey b ent’s s |
S ottophy of odvenal Corfex @ ACTH 4 would affack the new kidwey becouse the patrent’s wwwwe System can NOT Fecognize

the hew Kidney . That's why You need o give some 9lucwcotticojd C cortisel )
234, cortiso] IRET bAITR ., R - o5t

ACTHL a B8R 2 BPY , BSY (= G5ed. o Wb the mmuwe sysTem  m thats why there are a (o1 of slde effedfe
S Cortisol & 38 A2 My bhBab ! iF you give gluascotticoid therapy
[ 4@t advenad corfer o HERE 45 ! D < . e
> diabetes meflitus , Osteoporosts , cafatact SS‘M o

- WBC cowt { (v glucocorticod  Tnhibit  LywphocyTe  Pholiferdtion )
@ side effect in CNS -  sieepy % 9lucocorticoid (cottisol ) Level »\
Foe Bl !

% High dose of glucocorticold = wineralocorticotd effect > aldosterone a ARx BIC BHR oV 802 /

L arr
t K4 = hypokalewmia

H' U 3 ofkalosts




if these 3 enzymes are NOT workiug , ol the Horwohes would be amdrogens

L5}
2> ViRlisw [ androgenital syndrome
o R : o QO XF Je prolecule & onzpwe @ 7 R
¥ 9lucoceorticotd production
Fiest wolequle 1s .- M - e, steroid hopmone Syuthesis =iz Vitamn C o o /
+YFR ghzyme 1% 3> !
®© 21 R A)b'f‘O)()’idSE ~ if defideney 3 salt (eosing amdigenital sywdrowme
@ /7 ol v - con be found ONLY in Tasciculste Zone g reficular 2one
@ 1“[ [3 4 /\/O-f Fin 9/5‘5‘:1(’"{1/,{:[5:/ ,‘-'""eyzxj "_’
3 o o\:ﬁciev\cy % non salt (sostng androgenital syndrome of. oD Hzod (& - aldehydre oXygenase

which Ts heeded fot aldosterowe proguction

#« 2 oiseases about glucocorticoid ( cortiss| )

@ Cushivg Syndrowe - 9lucocorticoid level s tee High !/

4 Reosons

1) CRH T — ACTH T —  9lucocorticoid T

®Hypolhalpmus cRH Producing umor )

2) ACTH T ~ 9lucocsrticord *

- Problem of owlerol P}W\(Tof)’ 9lond / ivmj ComceV™  cam produce ACTH
( AcTH 'P(—oduc‘mj Famor )

Primaty Cushing - 3) 9(ucocoi~T(\coi‘o( T
Jlucocorticoid Producieg Tumeor 1 adrenad Corfex @ fasdaduate Zowne

4) jatrogenic Cushing - too much Ylucocorticoid Themf’y

4 ( aadommune olisease a 1 )
X kistof o k#& 2 - Rheumatotd N‘Thlr“['ﬁs o F e, MR ;%H'é cvm/—'d'g;é://;

KE 9 Qucocotticoid = RF st [+ &  HEB3vH 513 Cushing Syrdrome (= Jeser Tx .

CWS‘VMj patient (ool ((“LQ

ooldpose tissue neck

- infection a3 v e ) - obese neck ( buffalo huwp )
(" glucoeorticold supress K = - obese trunk
the Tmmune systewm ) \ i - Skinny extremity W e 5F Cushing Syudtome
4 sugal ; )
":Ul\l ~ ~ bloed Glc level - DPlabetes mellttus
R - I R W _~ Sthos (v catabelic effect ) ~ pacmanent
e o : '

I N - Blood Pressure T

(> glucocotticold has mineralocorticoid effect )



@ addison olisease ( Bronze disease ) ... glucocorticotd [evel s Too LoOW

L BP

L BSL (HYF"ﬁ[}’CQIMiC\) = |low bleod Gle leve |

AcTe T % ACTH should creose glucocorticord feve| .
! © glucocorticotd hos hegalive feedback on the ACTH
lucocsrticotd ~ ¥ 2 I sluccorticoid [evel is low , ACTH level would be high.

( -“ h(yd-’ﬁve -F(\Fd bg CL' dOF'fI y{"f wonr ‘L— )

® POMC ( Pro- OPTO me[&V\OCOFﬁV\ ) 2 ACTH is preduced frewm PAMC gene
o P\fd\k“V’ z L \
ACTH MsH B-LeH B- endorphin
v

Melavocyte mokes us feels Jood > Positive reinforcing effect
%SJ_‘::(?:S ¢ rewaro )
oW
N4

% oddison diseose ( Broze disedse ) & o ML A darker Znid . glucecorticoid leve| v
AST L1232 POMC gene o FRE i AT 231, MSH T = Melanin v skin [ (- €8 !
CACTH T ¢ MSHT & R =&z )

= There are 2 Types of addison disesse , " white addisown’ 2z " Brown adokSow ”

3 ReoSewns
1) ¢RH ¢ > AcTH U > 9lucocoriicod 4 2 "white addison "
* ASTH ) >2abia MSH also low !

2) AcTH ¥~ glucocerticotd ¢ = "white addison
Priwmary oddison - 3) adrenal cortex A lure - glucocerticold ¥
odvenal coxTex con NOT Produce slucocstficotd - = No Negative Feed back
il "
ACTHT , MSHT % Brown addison

& How can you Tell whether " Brown addison " o ) Tanning Y M Faweii

3 - - . W \ Y
A mowcth ¢ Falwn, Sole pE BT LR Fo i Brown (515, Brown odddison

0ddison disease Tid  AcTH # FHuat Aot HYAFE!



: - . o ; .
3. petiewlalr Zone Proe avdre§en  hormone
( sexua| Sterotds )
disesse
Vikiltsm [ andregeniTal  syndrome > R hav producTion wm face T
SBHEfC muscle T, deeper voice
= & BE but Not obvious

Q1: Whete is the CRH produced 7 =  Hypothalowmus
Q2: How would the CRH get fo the Adterior Rtufary 9lowd ? 2 porlad clhewlatron

A3 wWhot does CRH stad for ? 2 Corticottopin Releasing  Hormone
QY Whot dees ACTH stand for ? = Adrenolottico Tropic  Hokmone

®
Q5 What is ACTH regulated by 2 = 1) ADH  2) cofecholamin ) Sttess ( fuditecily )

Q6: whot is the most (wmportawt hotwone
o tegulote the “oldosterome” 7 2 Auglotensin IC




True or False @

Q1 : 9lucocorticold jncrease 9(yca39hclys'fs ? > False | increase glycogeness
Q2: lucccorticeid s oamnabelic ? = Folse | cofobelic
A3 crucad vitamin of steroid hotmone production s 7 2> vitamin C
QY. we produmce Stetoid hovimone ONLY from chiesterol diet ? 2 False v‘:j‘l’f’” produce chdesterol
souirce of cholesterol
83, How wowld the glucocorticoid chovge the WBC count ? > decrease
Fucocetticaid ¢
66, How can they change the Ca' content of the bone 7 > &
the muscle mass 7 5 4
the odipese fissue i liwh =
the BP ? > 4
. awy kind of
QRF. what Kind of situdtion [ mechomism can ncreose CRH  production 7 > sthess
Hypovolewia , Hypoghcewid , Fhysicak stress . psychological Stress
% ( walathon ) ( exom )

. . LosTng R
3 Nol-vvml(y Gle s the ouly source for bratn. ( i cose long stavvolion , keTown body can be used  though- )

QY. whol Tnerease ACTH producTion 2 1) ADH 2) catecholoming 3) stress
. & 1) 2) 3 : “) o 3
QT 4 reasons for Cushivg olisease 7 > CRH T ACTH A lucocorticod T atrogenic  Cushing
. LB 2) 3) pwes
Q0. 3 Reasons for ondrogenttal Syndiowe ? > " andregent 218 . 118 hydroxylase deficlency
© R 4

(it androgen prodacvg Tumor (@ refeulor Zone of adtenad cortex )
; ; 15 . 2) 3) ; N
Qll. 3 Reasows FTor addison’s duseose ? H CRH § TH adrena| cortex failure
Q2. BP T in Cown Syndrowe 2 or Cushing 7 or addisen ? P <onn syndrowe & Cushing Syndrome
QI3 Hypoglycemia in con 2 cushing ? or addwson ? > addison syndtome

Q¥ . POMC phoducts ? D> 1 ACTH = MsH % B-LPH % f- endorphin



ParasywpatheTie activallon of the Heart (=343
Recepfor @ v Muscorinie Adh R !/ 1

W2

odrenal medulla

e e v odrenal meddla is modified sympathetic ganglion

in case of the oufomomic pervous systew L‘; i
pregavglionic heurons ove locaked v CNS § C}\O‘M
omd they can reach the gal v n the 99| ,

postganglionic neurons are sitting ‘ 3""/
2 they are twaervaked by here W v&/\«y

NTee thaie - Ach R in odrenad wedulla

lé_/ Calso i sympathelic | porasympthetie ganglion )
i ~ i . . X
preganglionic fiker cam Ch\"OW\C\'FP‘M C@u 5 Cafecelamin ong mAOZtTOV\ ™ we weed 3 enzyid

wcrease catecholamin production /

min! [ OMAS A i
A MAL B s
Cotecholawmine
— dopamiu @) coMT Ortho- Methy|

Trons{erase

K ARV TAR UL O 270 B N T 3 0 ehzyme B

respmsible for aging & B.7. MAo ATwwhitor ¥ RBM
LTnd

rPkeo chromocyfoma -+ odremalin produciuy Tumel  (bewigh tumor )

L BP T . cordioc Owtput T, TPRT
BS T

L‘* A Fway ResisTance “/ " Ba Receplor in brondai [ brondiioli = bronchodilation
L tochycardda ¢ HRT)

% Alotm  reactien —  acite Stress reaclion

Cannont - fight ok Flight  reaction Adrenalin
the quy whe desciibe it fist L . L
BST < glycesGewolyss m Liver T @ B2 Recepleh
HRA (breole down of glycogen )
L, Metabolic T
L BPt / |
Free FA com be used by skeletal m. < 1,3\ Free ‘Faﬂ}' acd T < B3 Receploir =5 |ipolysis T
L Respireion e T
minuTe  vewtilafion 1
l_> Apwdy resisiance U B2 Receplor & brwndhi D bronchodilotin
b covonary cicoddtion T 0 coronary difation by Ba R

-+ advenalin can mobiliZe FA flow fat TBsue Via P Receptor

L» digestive motility "

GLl S?iV\\\ACTw Covstiiettlon T ureaenttal sthivcte constiichim T



[

e b\OOA % t(f\%ﬁé\/\ _—

2]
These vessels cowtain moinly o1 Receptor !
b
A

— e

L5 Blood -F(W W, /GrI\l
- whogewifall systew l

\ Sk\V\ l B

h . vasoconsthcTion
via o4 Receplor

vasodilatTein

L Bleed flow  in skeletad m A
via B. Receplor

¥ endochihe Foncreas

I

Lavgerhams [slet cells

o( ce,@( - glucagon

p ocetd - insulin
S cell = somdpstatin
Notmal -~ Gle
b

LF’S\S W\'MO“ /L S 'FC\STI\V\j GF(C ( before wmeak )

« EFG (i‘mpm‘red Tsting Glc )

before wead

S6- 69 mmol/L

F mmol /L - dinbefes melliTus  wve meat )

B[DOO‘ erlC LQVQ\ /I\ Blood Gle level J/

bY which hormone
- 3[Mmgom
— epinephine
= NE
= 9‘“CGCO“T(C®TO\ Thyreld. Hormone {ncrease

- Ta, T4 (indirectly ) v Gle uptobe From shall MifesTine

(et )

- gH |

TNt 6 S TaT in /\4. ¥ (;(ﬁ . NSt 550

- nsSultn 4



, iﬂf Tocus on

- mowbvone receptor (Tyr kMase)
-~ water soluble

thsubn !

- peptide hotwoe
- =51 AA

stiwmulatR

cle
\_

herettin

(&IP aLP
Gle deperdaut  Glucogon

Twsulinstiopic Like
Peptide Pepiide

Arginine |
Leucine

Lystne

Vagus n.

glucagon

cell

GLPTZ

msulv production T |

"o

@

o V—

. Prodwced by B cell

% Sowofosfatin
is always tnhibitory |

hibi T

% odrenalin 13 BS T by glycogenolysis

52 BLTEWE | there 1 om ofher Reasow |

qmofeculwk mechanism  of  swhin  Production

pre-pto insuliv

QL[C S\.\"\,\.g‘ﬁ Lc\eo\ﬁ-
a6® protnsulin
( 86AA ) \wae
Lclew‘e s

[ Tnsulin Cr;?
= ERR S T
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' . . +
wen e 1nsuina like of&ecd

C pestide -

cf. Protein C inactivate Vo & Villa

e '
" Dont wix 1y

X wsulin p\
vesicle o P
(= A>23 \

| exo¢fesis

T = {nsuline s released !

- C peptide «
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Tasulin & A E Andtobo(ic !

&
3w okjans - $23RaF0 T
funclions of  sulin
1) Lver . - gluceneogenesis ¥ ( forwation of hew Glc & )

- 9(}'609@[493?3 'T C 81)’(;03% KYV\TL\QS?S/‘\ ) 2> % olso by Glucocorticeid
- glycegemolysis ¥ ( glycogen breokdown L )

- gluwse release frowm Liver |

- Fofty acd prduction fiom Gle T

2) Skelelal m. - - glucse wploke T via GLTH#
- glycgenesis T ( forwathu of glycgen Fow Gle 1)

— AA U,FTO,kQ 1\ to the skeletol m.
- polev synthesTs T = Awabofic. Function

~  Proteslysts ¢
— AA relense Pown skeletal m. |

§ = msulin stores K iw
@r@k@ T 'fo H’ll SWJ m- @ skele‘h\\s m:c\t cell

A The patied has 31 mmel/L Bs fevel | what will you give 1o him 7

A: msuliva shet S You will kil hiwa ! WL\\/ %7 B!?CZIMS@‘ Ef You Jive oy\ly tsulin ,
vsuliv increase K uploke iw skeletad m = so exttocellular Space K fevel is extremely low
= Hypo kolewmia moy couse “A;—quﬂ\wh ! i (<f. Hyperkalemia may stop the heart w diostole )

N \\‘ ”n " < +
So. Cotrect amswer is that you need to give infusion  ( waler + Ihsuliv + K )

Q: The poatient’s Blood K fevel is %5 wwol /L, whot would Vou give 9 ( Netwal (K1=4-5wn)
A Just tnsuliv 2 You will kil him ! Why 2?2 tnsulin dectease BS feve| = hypoglycemic coma

So. You need fo give  imfusion ( waker + insulin + Glo )

Q: The pafient hos diabetes pellitus . Dy ivgect 20 UT tnsulivie amd  her BS in the mokning
is Hvsh . WhoX con be the reason ¢
A: 1) Probobly the amouat of iwsultv is Tpo less .,
2) probobly the amount of Tnsulin e too wwch = during the night . There was very low RS [evel,
= anti- msuliv hovwowe such as  Jlucogow . adremalin , GH  will iwcrease & RS 1
Q: How can yow tell (1) er (2> 7?
A Yow heed To weosuke the BS [evel during the night.

if there was high BS level duving whele hight = (1)
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2) adipose Tissve (= Lipid v Ezom3 —

N VIPLE 5 Lipid * By k3 —>

- - Gle

Wioke ¥ via GTYH
poduction T fram Gle

7 lipolysis ¥
Pid syathests T
ltpoptoteln ltpose activity {

o d

pd storage T

( vLDL / Chy rowilCr®oW  release [ipid 2 stored iu
odipose tissue )

) Ligd o mobilize ATRISM. T = horwmone Seasitive [‘pose activity
odipese fissue |= @$ Lipgid o Brin? (1 sl Shoss. el /%% oloors sl e shovsgie: )
function
@ GLLUT 1 - @ RBC - Gle wlake 4 in the CSF, @le ce. is lower Than blood Plaswa
“ Gle s used by neuron

@ Blood Brom Barter - Gle wlake thosh BBB

® GLUT 2 @ Bcell of pamcress - regulativu of Mnsulin  production
2 telease
Low affinity / High cafac?fy
Blood (—??!c level should 3 a (ot O'lp Gle MOIGCUJQS
be higher than notrwal Cow be upfﬂcev\ by GLUT2

@ Liver - Glo uploke & refease

@ Kdney - Gle reshsorption. @ vaslatera) membrame

@ smald jutetn2 -~ Gle absaplion @ vosolahrad membrave
® GLWT3 - @ hewsir

Just
® GLUTYH @ skeletadl m. GLUT4 s 4 Wlo sulw , GLUT &
rhSu’l‘\V\ def)ehdﬂ”\'t' is NOT octive ot all !
@ addpese Fixsue

® QWTS @ smadd wiestine - Fruchse wuplafe

[
A,L- yé‘»’.‘i’__ifp = ,__j[V\(’v’*'(/OLN_




Q5. You ol sth . when You're in absorpTive Phase , . .
6 which hovwmowe 1s the Most iwportant 7 ¥ hsulin

Q16. How about post absorptive phose ? 2 9lucagon
( alreody digested , No obsorption in swall itestine )

endWenous Vs exodemous insulin

* for come resson | You hale [pistef . You give hiwa vSulin shot = He would have kypog(ycewic Comn

Q: FHow doctor Figure this case 1S chime ok he had (nsulin Producing Tawer 2

Q1 «

&2 :

a3:

Q4.

as.

Q6.

Q+.

Qas.

69.

L Qo

Q.

Q2.

QI3

Q%

A: i yor gve hiun Mmsuliv shot | his BS level s fow a his C peptide level s low
desprte of high Tnsubiu level 7 @A tasulin - 1 C pepfide  ( eguimolar Fzw )
Some awowit™ of fhsuln & C peptide cve teleosed
So if You wowl To Kl Wwa , You should give him C peptide as well [ (L

Tell we msulin stimulate or  mhtbit followng chewmical wechanism

Lipolysis ARV o E 2 £oledn 7 2> hhibited by thsulin )
(7 insubin @ drbGle = T3 B8 - fEn< ()
9luconeogenesis > nhibited 3
9ly cogenesis > stimulafed %
g(YCojev\o\ysTs 5 |
extracellular k‘\ (evel ©oivsulin K wplakel to the skelelad m. >V
= Lzatw fmAedka K (hda ) & T3
msulin s catabolic o avabolic > ohabolic
proteolysis -
3
s it True sulin release 9lc to The blood Streom 7 2> No
is Tt true thak fiee fatty ocid level' v the bloed stream ? > No !

(> sulin jnkibit fipolysis ! )
- Tell we 2 enzymes which are offected by ihsubin 2 How ? > 1) Lipepiotein lipase - stimulated

2) hormone sensitive [ipase -+ inhibited

insulin +d
Tell me more ahabolic hormones > 1) GH 2) testosferone Thyesid Hormone 18 7
Tell me what J cell doilwg 7 > produce SemakosTatin
Which tromsporfer & channels are 2 1) GWT2 D) ATP sensitve £ channel
impottant  for fnsulin production = releose ? ~3) Voltage dependent Ci' channel
which Gle transperTer s insulin dependent ? > GLUT &
omd  locate whare ? @ skeletal m , adipose tissue



KX cell
m = Fe]’“ﬁde horwone

L» p‘roduce
A cell
4) stiwulat® abit  (2)
GH
9lucocorticoid Gle
Cotecholamiw \,_,@.___‘ sulin
(A NA) O~ sowdestative
%
Arginine

% Arginwe @ B cell Ta
msuln productdun € stiwmulote !

How these hormones (ncrease RS leve| 7

9lucagon = 9lycwgenolysis T
- Jluconeogenesis T

Ts. T4 = 9lc absorptin from swall wlestine !

GH — gle level T « Gle uptoke by the Cells |

Adrenalin , N&  —  dlycogenslysis n Liver 1 o AINA con stiwalefe fe heceptr

via _ﬁ.z = RﬁC&PTok = glycagenolysis T
i e P A

advemergic recepTok

9lucocerttcotd = 9luconeogenests T
= Gle wWlake ¥



diabefes  imellitus

/ \
Type I Tyre 1L Now Tnsulin Dependent Diabefes Mellitws
= IDbM = NIDDM

suliv dtﬁ‘q\emcy

" worethow 90 Ye of 3 cell die =

“typieal

onset (4 - 24 Years old

- Viral
- oule lwmune disease

- msulin  resistance

— (nsultw Receplor loose thelr sensitivi ty

: affer 40 years ald

i\V\fQQ'T(\OV\ ~ cerfarn wrus desthoy the B ce||

L awti- B cell Adtibedy » e duiims

- desttoy B cell

B 00‘)’ S!\QFQ

Type L

= SktV\V\y (- Tasulin is iwportant for storage
of photein ,

No insuliw 7 [ess sToraye

glytegen , odipose Tissu® )

, lipelysis T

1t Symplems of  ochubefes me([fus
ShmErenaEy

polyurta --- daily urne volume 1

——

Type IL

vsuwa v
- obese
("' BE A but Cells are stvvimg ! )
(0 eoting alot ‘d'ﬁv«\ﬁmj too wuch coke = Tnsulin AT

= fnsulin Receptor less a less semsinve ! )

(7 Thete [s Oswolic diukesis | Qle = 0Swmotically active ! )

= FO‘)’d)'FS‘\O\ -~ thirst T . @;T;!?;\Z- con they [oose ewersy ?
~ poly Phasia - eot a (of = energy [0ose o urine
(Gle )

o

Ttchy skin

alycoSuria

—_—

How com you fgure ppl have [ow Glc level 7

Sywmptoms of Hypoglycemia

Hungiry
— oagression (-

awti- fusultn horwewe T =

- Tachycardin - Palpaflon = A . NA
- Pale skin v ANA via ot R

- sweating T
( ¢old sweot )

if you wowt ask Gusstiovs Yo Pr. Korwyet , You chould g0 ofler fune / \

stress horuone )

=/

)

Terrertst wsually  hypogly cemaion (72 )

=3 VQSOCOV\ST?‘?CT.I\DV\ in vessels of skin

" sywpathefic ocTivation 1o cowpensdte low BS leve) )



whot kind of eudockine diseases con increose BS fevel 7

ondocihne  reasens  for  dkubetes mel[iTus

~ Cushing syndrome  — Jlucocortieoid 1

- Jlantisw [/ Acromegaly - GHT

( befor puberty ) ( ofter pubevty )

- PkQOWVOMDCt{Tbma (v adrenaflin (wvel T = B3 )
- 9lucagonoma ( 9lucagoun PwdAw\Aj Tumoir )
= Sowdlo STa‘ﬁ\lAOMo\ ( SowdatosTatin Produmctvy  Zumovr )

+ol SQST(W\V\OX diabetes mellttus > ofter-delivery . you fowe To be copelil

becowse norwally e quTowaﬁ(o[ly cured

M\wj
> P?‘QQV\QMC,}/ — QH (‘\LQ ‘,\QHMOME But | Someliwes thel con be diabefes W\?lli""“‘?
& s produced
B3 1
- Hyperthyrojdism Zae= ' »
- Q1T which hormone can tweresse BS level 2 > 1) Advemaliv , NA  2) 9lucogon 3 GH
%) 9lucocorticodd  5) Thytotd hormone (T3, &)
¢) SvmalosToTin ( < Thdirectly ! )
durwg the day , NANAAAN
hormone leve| would change L Tnsulin {2 BS?
ZrQ18. Which horwmone has diurnal Fhythm which reoches > Cortisol
moxTmum  eorly Tw the morning 7 : % sowe mont hos heart offack eoarly Tn the morhing  becouse stvess hotrwo

inereases. Bul (adies are safe hecausc estrodiole has profective function .

= woman doesut have this cordiovasanla Aicesse



Newtophysiclogy

Action PstenTial

+ 3omy -
]\ repolaii 2octtovt
O wmV -
ThHsL\do\ -
~FomV 1
J ; 3
; (, fk\/P?PPoiaN‘ZquBV\ K Pacemsker €l 34 . 200mS 1T
restivg wembrine " ,
Po“('w‘h\aﬁ & 1_*‘9 ]
(@ neurown ) 1-2 M8 " (fess than 4 mgs )
B

@ fost veltege deperdlovd™ N clowel ¥ TTX (Tettodotoxin )

L> No' tflux e, grodeent " electtical grodwent

below O mV - LR A .'

. )
® voltage dependat K chammel +— TEA ( Tetha Ethyl Awmmsinlum )

s o
K C)W'FF[OW L electtrochemienl Gradient
obove O wY B A< ( below OwV 23 ¢ ¢ gradiewd ondy (BH< )
A BF od fFH< .

dudtin f )

Q: Which /AF s (ovgesr or Shotlect ?

Shortest :  neuron < H4wms

skeletal m . 4-6 mg

heairt 200~ 300 MS < st Sew. athial cell, venticular coll. Pacewakey /]
lengest ' Sweeth m . can be > 300 mp

actiow petewTiod
P

Q: Al The Tor of AP, which is higher c.c. extracellular (Na' 1 or intracellufay ? = extrocelulor

Q: Puhvg hyperpolarization , which is highetr [Kleut o0 [K1in 7 2 (K] in



@ fast volfage dependeut  channe
octivation gafe mactivakion gale
Tc
- FomV - iclosed - ochivation gate
below threshsld Bc

4‘-

No twflux

= L‘O W\\/ o~ acTivalion Joke sben ‘!\C—

obove thireshold

- 20 mV - octivation yake 1s "< bk
more X, pore opew

But! oX the sawe Tiwme ,
TnacTivalion gofe start o close -

refracory

Peiod
+ 30mV _I—_ =1~ 2m8
(N ¢
T coge of the neuroun
tefroctory period s very very short !
cf. Tn cose of the Heakl . it was hundreds m§ .
&cﬁvo‘ﬂ‘om 95\ [inacﬁvodtfov\ saxej
~FomV c‘{ose open ’L“—
— 4O mV open opem VJ\;- -
-20mV open open - < —
+ 3omV cpern cloce T—
AN ANA—




& purivg Avalowy 1. You con see uhwor i, medion n, which ore oxon !

Cell body is locaked i spival cord or in the brain (CNS) | So we use peripheral perve | these are 0XOw .

Erlongelr - Gasser 7(;!(185\1{,{\@71\@[/\ of aXown

Classtfieation of  hewron  accorddy o sTze & comdducTion yelocty

((axen)
Conductivin ,
Name  domster velocity FuncTion
Ad 1§ um Z0- (20 m/s - motor heUkrpiy — el skeletal mode
- phwary endivgs of muscle spindle
AR 8 Mm 30- F0 M/ - sensohy ¢9. Touch
- secondary endivgs of muscle spindle
AY 5 uw 15- 30 m/s - metelr Fbtks of muscle spind(e
( ¢old )
A5 3 Mwa 12~ 36 M/,S - SQVISO"‘}’ eg. Touch . “FG.W\ , Temperifure
( sharp sudden poin )
&= 3w 3~ 15 mig - aufeneimic _Preganglionie fiber
- 4 aroverle! °C0Td NS —» tanervale
5 LxSymmﬂ\eﬁci ;Q»@;ﬁ;fl OFNE 6 e I8 a3
~ Ea s eview
‘H/“V\ W\YQ\muTed m\ medullo, is ivww\-vt}xed by ?amsym”ﬂ‘eﬁ\c - 93\ s owaXed Tn the woll of tumervaled ofgan
~ SympatheTic PHegawgliowmic Fibers 7 AC‘\ L C"\Ol\\hﬂ(‘gl\c ’FCLE}” 2 ke shapethelic &
5 ¥ S \?n Lt To Patosympothetic pre-
A ih cose of cutonomic nervous sysfem | Jowglionle Weukon

B e o il il e SIS fov Recefibls

lowokedd @ gonglion of Postoangliowic neuron

There ave Preganmglionic Postganglionic reuroms

Q' which fiber is lowger , sympothetic ok Porasympathetic pregangliowic axom < = Porasykpathetic Preganglionic fiber is [lover
' in cose of the parasympathetic netve , g3l s located in the wall of tha twiervaled organs . eJ. Vagus n. is coming fiom the
brotn . in andkomy whew You dissecl 1he heck region . you can See The Vagus n, those Fibers ave ParasympetheTic Pregavgliowic fibelr and

the 99‘ is loesked tw the Heart , GT thoct . lwm3y. So PAMS\/MPnﬂ\?ﬁL P"GSOMa[(oh‘\c Fler (s pretty lOV\j !
But. sywpotheTic fiber is oFiginaked Ffrows "Spivak cord " L g3l is (ocsFed close To the Spiwak cord So called “porovertebrally " 2, " rrewv‘rcbnlly'

So, Sympothetic preganglionic e is usually shorter fhon putasywpathetic .

= 1 um 1 m/s - patn Fiber Cdull poin ) (warm )
T - aufonomic postgauglionic Fiber
unmyeltnaled 7 .
(No wyeltw sheath ) Sympa‘i'heﬁb Pt puglionic fler Para sympa\'\/\e"l'\\c
L Ach
Q: which is lovger  sympathetic or Pora- postgavglionic fiber 7 , W\OS‘*‘)"-L’ NA - Notadrenergic
A Porasympothetic Postgavglionic -fiber 1s sherfelr ! 59 Ach - Cl«o[i‘mks?c, fiber
o 99l is locoXed v the wall of the nwevvoXed okgon - So postgaliowic oXon % )
zuw\: tovel owly o couple of mm. . L‘) \V\V\QV‘VOJ'Q Sweat S(Gidd
? next page !



;q:e’v“'.‘ G Bul for exomple . Sympothetic 931 1s locoked Somcwhore close to the spival Cord 2o They com imnervate the vessels (except copillary ()
tows

Poge - QFTQRO'Q ™ youy foe s 1 m Fowm TL\Q 95\
w4

So sywpathefic PusTgglionic fiber can be as (w3 os 1 m ! [

7 Spethetic fher s (oger , Paostuptielic aton is Shorfer i aloromic poslgamglionic fiker.  C-Feb Q- imown

Synapse - cheweal|

—G(QC-“"\CQ{ c-ovelky ey,

Pre synoaptic  neuron

Post synapTic  heurown
37

Vil tege Ca

axoin L\‘ [[OC\‘: C&“‘ckaw\cj

Soma gaked N()Y d\am\el Syhopse 2
i © |
- are (ocaked Tamly axon Terminal
dendrnite @ axon hillock & Nede of Ranvier X 1§ thete s NO Leltoge depandnd Ca' channe! octivation
= NT com NOT be teleosed to the Sywapse .
Cu ol signd s twportant for NT refeasing )
NewrotFansmitter
~—>'L)<<,\T&T® kY NT

4
my

L glufamate
L> asvav\'MC

P —

&
[i9ord goed \—//

Lu‘jrﬂnd 9aked Ligand gated
/on C‘!}lamue‘ ( con be Na chonpel & Ga chanel )

+
%
v
1
g_
=

Ligand gated C¢ chownel
{ " chowne |

-0 4 oven !
hyperpolowi zahion




% cothode 13 CatTon@® E 23113 m5 (-) /!
Pslar  excditment
1) Cothede s closelr fo the muscle
i

0O ~——

thede .
(@) gastrochein iy s W

% b4 i
+ e /-\ - - //—\/——ﬂ *f the fiog
ol e { | + 4+t \ —

Scaakic n. /L.—"\‘\ d@?!‘)(dh\\m\e\/\
4 'To block the conduchion L> of strong @AQ\A&"\ To i‘Q(lCi/\ Tha T‘\"QS‘(\O[&‘
B8 T e C'i“fi) > Aclivu Pladinl is evoke

L AP travel through the oxow & excite tha muscle

starT  stima(ation Break ( stop the stimulation )
cothede s closer =+ =
4’ whan break the CN‘CV\H‘ > =7 chorge chawjed the opossit /! & cothode has () environwewt
4
..~._1|__/ o
cothode

onede ,
== % %
++'++ J --- o \

|

hyperpolart zatibin
oround  cathod@ > S0 tn this @Se ( wham break the cikoult)
WL\QV\ H‘€O«\< “’\Q QT“(M;'{» cathod behave os  Quode !
Qt. How does the 9lucocerticoid change the Blood &l level ? > 1
Q2 what s the mechoniem 2 1) luctneogenesis from PA T 2) Gl uploke by skeletal m. &
adipese Tissure
Q3 * How do you think that the Skelefal m cell & adipscyfe con uptake Glc 7 2 GLUT#

> whal corlisol does | it places GLUTH from the mewbrane (wte the ihthoacelluloar space (iwn endoscme )

Thek's why Glc tromsporter Con NOT Toke up the Glc.



StarT Break

2) anede s cleser tTo wuscle

—

..i_

3

ancde break excitativn

cothedd e anhode
+ Q . J_Jk'—_dﬂ:hﬂ,,_ﬁ__y e \
NH4 ,
hy perpolaNzat e n
6/ 77 divect sTimulahion
ll o f
cothode anode
+ | F W
. e ) il Bess St
—_—— - ) ( \l e o i ——
/ NH4

ohode break exar todioin
C depolarizatoun )

ndifect  stimulation

QY Tell me anabsive hormones . 2 1> sulw

#QS. whdl are the main reasons of diabetes mellitus

Q6. Tell me endochine ieasons of okubefes mellifus ©

2) Growth Hormeine

3) TestusTebone
2 Type T (IDDM ) - insulin defietency
Type T (NIDDM) - nsuijm resistance
2 1) Cushivg syndroime

2) glantism [ acrvimegaly

GHZT before aHT offelr puperty
puberty

3) pPheochromo cytoma

_4)_Glucagonoma.

8) Somaitstatinoma
€) gestokivvad diabetes mellitus

) Hyperthyroidisim



cothede imake excatalitn

is strowger  than anod® brealke excitekion

Pfluger's law

Just obove the threshold  oio - // Bheak
7~ /
- low sTimulus lemsity / ©
weak /
o/
- inkdle , 1O &) > anode break excitativh
median

(' There 15 Np NHE block )

ey g ®@O@) ©

#' Qc\ﬁ’\bdQ s C\CSQV‘ To tha W\U\SQ{Q - ‘ ~ AT

X
i\——o-—— ( ) ’
- ‘ )
cathode X
anede
i R . -
+ -\-ﬁ-{- i Q
e = = F T .
= et as , -+ 4+  + =

v e
Ad welor fFiber \’/

anode aThede
ly (SR + |+ + 4
Y g AL I
A g R
+ + T+ ——3 ... X T e

e
CU\DCLQ bl‘ﬁi(lk GXQ;TCJ_\‘\W\ '.‘llr\yrerFo[qHZaX‘[oh

Zove (s too wegoTive To puss the AP .

anode s cleserr stowt Break

- Sthong &l ® @




& onede s closer

]_o—ﬂﬁ
CO'TLWAQ QV\OAQ
e e + + |+ +
R + 4 [+ + iRt
il - - - -
p Ry e SR

QF © How can you block the fost voltoge dependewct No™ channel ? 2 TTX ( TetrodoteXin )

Q¥ How " voltage dependaut K chaune| ? > TEA ( Tetho Bihyl Awwsrium,

B9 what s the cownection PAv the diawetelr 8 Conduction velecity ? D The wider s the fasteh.

Ad is the widesT = -fasTest

Qo Tell me which oxXoin is myeltnated ? > Ak, AB. AY. AS , B fibers

CONLY C fiber is uhmyelwated )




_ ovound the cathode excTability T

COj-Q\QC_i- hOT@V\\AS 2 shwmulofors !

= \l 06— |

_‘

__.__.,_( i ) Lt
ahod \ Cathode
anode ‘? ca tede
+ |+ oV _| - 1V
R + ]-+ = o . ey

;= - = + . o+ 7 .
= e “+

_ T
o 9een one wmeoswre the thieshold
s .

i omd it was 2 V.

5ol

W
eg. threshold s 2V . syitch on green =15V @ 1SV s bebw “‘"““""//—' depefarizafion

F Sl 00 bl ;51:‘:(( # E G R s ( excitability s incteased ! )

on Ok/(ed’ rotTonus

L> around the anode excitabi|ity ')

l\ Q—Oo
— %53 ——Q T d
cothode : \ N \ ahpae
aved Caﬂ\cae

A “_T - - |+ /’_\
= - e o t R 2 N

— o s
3 %‘1’_'_ T - 4+ T4 e g

hyperpolai 2afton
23 . theshold = 2V Switdh O Qreen = 2y > @ (v 2v s above thveshold )

\

+ Switch on  blue

\

W = © 7 2-1=1V is below threshold )
J

so if we wowt to hove AP | we should use more than 3V of green cathede | (7 3-1 = 2V is ehough
o evoke AP )



/,

QT (F).. whon you stwwldle the nerve or muscle , There are 2 main charactepistics of the

0 owplitudse. 4 stimalus
@ amplitude of the Stmulus . Gven by Volt (V). D dukatbih s
sﬁwbkf
dan both of thewn
e L shows Same hresult.
Ay .
?“\SQ — dutafion
width o Elialation
membransL

high stimulus IW('QV\SH‘)‘ é\

7
hort Ti
SHlY" S % BT et lower uoltafe ( stimuus infensity )

for a /oh]efr Trme

Q1. when you stand the stimuldfioin , excitability s tacreosed orownd anode of Cothode ? 2> Cathedt

Q2. Is it fhue that anode alwoys wake hyperpolarizafion 2 2 No. ( oncde break exdialivn )
R3. whith s negofive pole ? = cathede

Qe whd s the functon of NHz ™ bl anode & cothode °? > to prevedt AP Propagade

QS How con you check the nerve prepaketion s intact ? 2 To use




24 e )
- o - sddic . |
[/—//\—&/\ / T> 6.5 ms (fime cle|ay)

\O i ‘ (l P\“ox\‘w“p(
! recordiug
/—\/\d ) | electhddd

- | |
1 Mstad

/ /{

- -
) : i
/ / { £
/
stimulatd  ground  recerdinvg
electrods electiods
- dblmee — §  _ fwwm 28w/
At T 0.5wms ——ea
o2V T minimum Hhireshold _
= [soelectficad [ine !
Q  stimulus iwtenstty 1s  below Q'kvesko\cl | => No AP
‘\‘3—\/ S AcTion Folewkind
Q

above = /‘
2.5V

A Mmcreose  STimulus !\T@\Asﬁy SV

= owplitude s lwcreased

Mote & woFe oXow are octivoled ' Sciafie herve 1s wiliows of oxow.

\ y N
3 S0 moke & mote AP are gieaTo - Cowmpound AP Sh o olkom s, skt fipeshibl ¥
o called

T pilltens of AP are Suwmected !

Q. obove Maximum thireshold > no chamge W shope
©all nerve fibers ayve activdled
¢ AL o Nothivg law
* Compourd AP s differewdk Trow (ndividuald AP . (

Y n case of indidual AP, amplitwdC Ts the Sowe! )

Q6. What does divech sTimulakion mmean < =7 stimulafion ow the muscle

QT How does threshold change t cose of Catelectrotonus ? 2 lower
Q% whok s the Chionoxie ? P> minimum Time  feguived o exdte the herve ok jmyscle
when double of the irheobase s applid .



Q When you set 2nd recordivg electiode '\Cofr oway ‘ﬁow shmwlaT Ve e[echoo(/Q ( mc\rease dastance .

How would the sMpe of CDMPouV\O( AP chwvj’e 1?

®

[
T f

@

— f

Ah. BB AY, AS B , C Fibers 3 pecows wid~ |
W The Sciatie hewe | there are differedl axews
K.j m/s
1m distamce - C Rber = 45

A&\ FO- (2owm/s - 0.0 1 Iy

Gl ¢ cool down the nerve . Hew conducTon velodty dww?e? 2 ¥

in the foothall malch , whim thete is aw iwjured guy | Dr cold suprey tha iwjured orea . why ?
Because Thal cpols olown Tht e & conducTivu velocity Slow down  omd Probably pain nformation
via tle C fibe Con NoT get 1o Tha braiia

Q9. whok is the rhepbase * 2 mintmum  electieal cukrent wWhich s Fefured To excife
the nhewe o musde whun tha oativin of the Stimulativn
Is i‘ydeﬂ:i‘vﬁ'tely long .

Q0. what s minimum thresheld & moximum thireshold ?

2 wminimum threshold -+ af feast 1 axen s acTivifed <+ oxen whith hos a lowest threshdd
o3 acTivakted

2 Woxwmum Threshold - all of the axems are activafed < axom which has a highest threshsld
vs activated Too

QI How can you block the st yoltoge dspendowt Na chameel > 5 TTX ( Tetrodstoxiv )

QR. v Voltoge olepeudauh K chapnel ? > TEA ( Tetra Bthy| Amwentum )




e chawnel opewn |

\M/\QV\ .
wh IS Zevs .

4_ Lalance
// T\AQ Net {\!0f woveme

EF9uilibium  membtome petestial  of NJ
electtiad Fradient L

.
el N QA

Chuwteal  grodied™ 35~ 14
e = ) [ 150 mwmol /L

L + 66 mV
: Nd
QR+ FomV mambtws potedital > okflow

' Cell 4y to reach equilibrium Potewtia |

SO positive Na& low should \esye |

Q + b6mV > Net Na  movewuwd i Zero .

N
a A 20mV => wflux

& O mV > NOT !\’\'F(OW > electical Gudiewt VO dikection !
- 4omV 2> Tnflux
- qomV > nflux

0 axown hilleck  2) Rwvier Node

)

Q13 Where is the fast Voltafe depeudud™ N& channel [ocited ?

on
L Q. Is thee any channe! underneath the myelw sheath ?

\H/

voltaje dependamk K" chawpe)

T QI5- whete s the ligand galed ton channel locdked < = 1) denditte ) Soma ( Perikavyon)

Q6 . Con you Tell me excitatory NT 2 1) aspartake  2) glutamdte

Q\F. inhibitory NT ? > 1) GABA 2)  glycin

N



Egul [thrum  membrome  Potadiad  of (<+

electrogradkent e
4-5 wmol| /L

L -9 mV
o
Q — 11O MV mewbrane  potetiad =  Tnflow
— oowmV >  wflow
- e wmV 2 Zero
- FomV > K outflow
O mV = outflow

Ql8. be you thivk heurenn has refthactory ??N\ocl ok NOT = Yes

1st SewesTer . heart hos long refiactery perlod | that's why the Heart cov NOT be tetanized .

Whew  refractory Pered s as (g as 2 me . You stimulafe the netve (tke chazy

Q1.
= 500 times /5

Whol™ Ts the maximum Frefuemcy (Hirng pake ) 7




¢
Eguilibiium  mewhtams  Pofedial of CL°

4 —
C /Q @6 - 106 mwmol/ L

concewhteldon  gradlent

decteal

gradien

L - éomV
Q: - 110 mV > %&-T‘Flew
- 35 mV > oukflow
- 6omV =7 Net cd chowe s Zero
- 30wmV =7 nflow
omV > Wwnflew
+ 30mV 5 wnflow
Q: No \\é\ﬂux A OK o-u;l‘ﬂew > -9%omV — +6éomV
+ 6o - 90
& = ch owtflow &K l<'+ Mfux >  No way !

A Na . e mflux ot the same tiwe > —6omV = + bomV



" Newromusodair Tunction

consisTs of A poter  newkon

Cell body of Ad wotor neuron is (ocated v outerior hokin .

// of the spimad coprd

// I Ad wmotTor wneuron
/ '\\ /
-/
/)
/

/ / lnnervate muscle Rbeky
/

|

1 musdde fiber s octivaked by 1 axew / Ad motok neuron

1 wotor heuron con waervad®  handreds of muscle Fiber

MeTelr Uit = 1 mofer neuron & muscle fibers thak it imnervales




big muscle = less wmotor neuron Is ehough

Fude vaSc[e

9leéus w\qx\‘mus 555 1 motor hewroin Mmervale
[atTstmus  doksi oboul- Zo0 muscdde Rlers

extroocdalr muscdle = 1 motor heuron twnervdles less than
* pricise wuscle Thek's why we con do eye cogmct. ) "M,Sde ﬁb%

a moTolr neUrow

Q voltase depenclaunt

Cot¥ chovne |

| axpia "reerwi‘mﬂ

uscle Type nieotinie Ach Recepfon

Q-R X XX

Cuhare |, tubocutarth

NOT neflux > oipolaizetivn el o
i /7) slefetad musc {e q.,},
end plate POTW\O-Q
X Ach opens the muscle Type hicstinic Adh Receplor 0
Tast valiage 0{'&?9“0{4’~j /\/(; chaune (
U

AP !
X Curare is the arkow poison for naitive Awmercow Trw froy omd Shool the animal
Curare block e wnicotinic Ach Receptor =2 Poor awimal could NOT move any wove

( The anima! can feel the palw this tiwme |, con feel Fear . Just can NOT move.

w " \) "
A% Durvg the Sugeky . You are gotug fo use musde relaxant = tubocuranin ( d- tubocutrop )



we Mok 5 mon
(§36 77 1 elo CkaQ-‘.- (6 mv. Mawbotlen -
o FHE 'i—l-o OQ‘
T ‘ Tnditrect .
_ sAalic W 7 qastrechemius m - direct
! !
No muscle conthachion muscle contractivi
¢ Ach can NOT bind s Recepton " divectly above threshd
because block by Curate
S
1% Cumtre . [0 min. \_//7
ndidrect rect
1 !
vo musde type
Q1. How do you thwnk that Conductiown veleity chonge Tf you cool dowin the hepve ? > i

Q2. How woud the conductiow velockty change ' youw give Lidocaine” ? D b (v Lidocaine is one
of the most famous iccal anesthesia /)

S g : 0 ~ " '
Q3. How would it change If you give etherr hakcosis ? > ¥
ohesthesio
X Tt's Lok Porl . Sdlawtic netve jn pipe shape fube s oqmesthetized by ether = Condumction decreases .

omd you heed Tv apply the higher Voltage To excite the nerve & muscle .

Qi You set the membrane pofewtial to + 10 mV | D influx , owrflow , twflow
No . K c& influx o0 owrflow respecTively .
" Egwiltbiuwe membrane potential of No© , K. € s+ bomV , -QomV , - GomV .
Q' why C& nflux ¢ = Because of 2 reasons . @ chemicod Grodient -~ LCQ Tgur > [CH Tiw

@ electiical gradient oo which make the C& To edwr the cell fo T fo teach the Euilibhiuw potentio] (-6omV’




Date . X+ THiake meohs 3 of 3‘H¢

Triohe = 1 T-Tuble + 2 Terminal  Cisern

tnthe Heart = cdT activated CoF chawnel

Ryanod ine
E-C
. V)
Solcolemma (
1 /
(G.‘):\-
. 2%
o) L Tube Ca ATPase
Lowgtiudina *
Salcoplosm i€ No ATF = Raor Morhs
Tewf\\/\a
c.\'sTd‘V\

. +
Salcoplasmic retlaulum Troponivn C  octivaled by & Co

% For muscle relaxalon , We do need ATP

PHP- Receptor
( Dikydropyridine )

- hos Voltage SQNSOI ~ tnthe Heort = c3* chownel

T Tubule

> Wo ATP, No musde relaxation !

1) AP comivgy to the T tubule 2) DHP-Recepfor detect the voltage - conformakion chonge

3)  Conformdfion change of DHP- R octivate 1he Ryanodine retebtor  — Ca is released From ferminal cistern
iwto salcop|gsm

2

H Co bind fo tropomin C . (1 troponin C com bind Y Co
= 1 troponin C is activaled by 4 Cg* \ow s )

NO*. K* . CQ\ nflux  on O(LT“F[\LX ? NQ* __\ST -g:!:
Q5. You set the membtomz potentiod fo - 125mV 5 wlex . bl . obdux
Qéx 7 - 60 mV => fV\‘HuX ' O\Ar{"(le : {\/O 'f,ok/
T

co Nel movewment (s Fepo

G* 4 b/W ‘qcmV & - bomV > Tv\'{:(ux . OM.F‘GV\/ ’ O\LT'FIOV\/
Q¥. where Is the Cell body of Ad newon locifed ? S anteror hotn of spinal cord
Q9. which fiber has the lowest threshold ¢ | > Ad

o lowest thresheld = highest excitubility = highest velecity



ckeletad muscle otz (Swoth wo =@ Sarcomere &L 7

Safcowere is b Z-\mes. S
Sarcomere - optimal size of Sakcomere to exert
makimum  powel = 2~ 25 pMm
octiv (Thin Blamext ) (isottopic )
I l)QV\d H bay\()\
{ ey
 —— > - = myosin
_ale- 4 (thick Rl

7 F

(
*?T:M/ _ﬁ :
S\,\P\’c\*‘ f
/ [@ : ( d
< w
dystrephin ‘ A qu
Z M e Z M ne Z-(ine
( Middle )
* mebultn is the thv fllament [w the skeletal m.
A band Cowtodns both N
T band % ouly Thin  flamenT (T - Isstropic )
H bond '/ ouly thick “

muscle  sherfening — Z-2Z is sherTelk

H band v )] s Bond !

"%
I band y Fa

% dystrophin anchors the actin To the Z line .
X itin touches the actin to the Z liwe . tittn Cowming Tfrom the Z (e | going o the M Liwne
& there s [00P & thua Coming back to the Z Lwe .

Q0. which axons are unmyeltnated ? = C fibeps

QU where do you think that the Fast voltuje depauduct N chawnels are focdted 7 3 axon hillock
& Node of Ranvie

Q2. where Ts the fasT voltege depandant No' channel T C fiber 7 2 axon hillock & whole axon



ResTing Stade -+ No Ca' . ATP is there
RQ[QXQX‘I\OV\ ( No AP , No ContracTion )

There is No octin- myosin intetaction .

QC\'W\ why |7 Becoue myssin binding site ow octin

A\Y .
W ot occugled by the “troponposia- Troporiia
Cowplex "

P\TF \ ATP > There is ATP on wmyoSin head

tropomyoesin- TropPonin Covalex
L’ Contan s 1 tropomyesiv
1 troporin C = Ca binding

= 1 troponin I = mhibit teraction b adiu
" TH‘)POV\?'V\ T —> connecls ‘TmP"W\)"GS'\\M A vm;ﬂ:s?u

To other THoPondln molecule

QI3 . 1If you inchease the disTance bl the stimulativg electrode & recording electrode
How would The shape of Compound action Pefewtial change ¢ = becomes wideh

wwhensity )
QU . If you increase the Stimulud—below the mintmum thieshold

Hew would the shape of the compownd AP chonge 7 > Thete is No AP
QRI5. I you Mncresse above Max. theeshold 2 doesnt change any inere
Qlé6. 1f blw mintrum & moaxiwwm threshold 2 = omplifude ihcreases

QIF. what ts the min. threshold 2 > The stimulus intensity when of least {1 axon s activated
wirich has the [owest thresheid |

Q&  what s the max. threshold > The stimulus wtensity whew afl oxons are activated

er‘?.' Why do \/ou heed increase the stmulus \vmvxsﬂ‘y = 1) location (0 Some of them ocate fa ithelr

1o teach the Maximum threshold ? 2) differend Types of axon feSlgsifiit)
> has diFRient +thresheld



ActivodTon  —  Action ’P&éﬁ?&__?c—w}@
L, C s there

. ATP s there

\V\T\‘V\CQU\A‘QV C() S enovdh i skeleTal
( veleosed  frow fepmined  clstern )

activ

. N 21 ~ »
Troponin C binds Ca” = Conformalion of Tropomyosin-

: ATP Troponin - Complex would chane
. 2 2t 20
4 (s 4 40)5 —> myosin bindiug site on the actin would be free

— Thak’s why myostn head can bind fo the myosin binding

— .
myosin slides stte on the octin — T‘l'ﬁhj the head (y5°)
to the Z line
Z (lne
Further activadlon Relaxattdn Rigok
we heed we weed we heed
- Co i - [‘\TP e CGI* (0 con NOT Pump back )
= HTF b Ca - ATP

sivgfe AP o Compound AP ¢

Q20 . which one s Mhibited by TTX ? = both
Q2. which one can be tnkibited by TEA ? > both
R22. which one hos only one thireshold 7 =2 Si\VIS‘lQ
Q23. which s Thue o Al or Nowe [ow 2 > single

Q2% . which of thum hos Fefractory perded D hoth

Q25 Tell me the step of musdle conttaction , > @ AL iotor peuron are activafed

@ AP comng Toward The muscle @ Voltoge clﬂ-fwolmd’ Q&' chanel @ axen fetmina | open
@ ' nflux @ Newrctronsmitter (Ach) is released To symaptic cleft @ Ach bind To mushe type

arectinic Ach B @ N&' influx by liqond 9aked NO chamne! ® vottage Sated No channel ren whien veach threshd




7 motor wunit = 1 mofor neuron & ruscle fibers that 1t jwnervates & OEElE m

n Cose of Prcice muscle | 1 motor peuron iwwewales ouly o few musce fibers .

@ 1 muscle fiber is imervoled by 1 motor neuron f

muscle conttacton
b : : |
muscle SUP_% T You stimulale the muscle
SherTening i single twitch <7 posiTion before the cowplete reloxation
Twmml | contaction ~ thal would be the Super pesitioin

‘ )‘ 7 trme
mwst(e Y L
stiwulatton

lncomplete Tefonus

I you stimuloate musele several times

but twlerstimulus iwterval s NOT so

/N

lovy & ™NOT too short

— That would be " tncomplete tefanus !

£ N M N N

Cemplele tetanus

p When You stiwalofe the muscle

even move |, higher rales | fregontly,

— There 1s No Tiwme for the muscle
to relax
= Thel would be " complele Tetanus

MHAMITTIA AT A404

Q26 . How would You cold the olepdlorizaivn in case of skelefd m? 2 end plafe petential

Q2F. How @ you block the nicstintc Ach Receptor 7 > Cukare



It you tajeet Curore to kiistst . what con he do on AoT

Q28  Cown he heor You % 2 Y¢S
A f his eye epen . (am he Sve You < D Yes
Q30. Com he feel pain ¢ 2, s
Q3l. Com he move his muscle < =2 No
@32. Con he just moke eye bitmk ¢ > No (v skeletal m )
EL S ey
Q33 How s HR & BP choe when you inject CGuare 2 inctease
amd  couse him paitn 7
Qs%, Why HR & BP increase above ? > Loven reflex - pan
Q35. How do you call the Cukare jn clintcal practice ¢ 2 (d-) tubscutatne
Q36. I you put freg muscle- herve Prepordhon to the 1 % Cubare  Solution
omd Tncubate [0 min C both SAatic n. & 9asthocnemius m. ) .
omd Then  You remove " from Curwre Soluljove amd  stimulate
directly 2« fnditect ()’ . What happen !7 = direct v muscle contractivn
indirect - No muscle Cewttactivn
& 37. why we call z\mdrrec‘{"(yy “? = Becuse You stimulate the nerwve omd thewm
netve stimulote the muscle .
K38, when you Place owly scatic n to tha Cuwrare solufiow . > direcT - muscle contractivn

muscle Ts outside . do same thimg. What happen 7 fdirect s B

v meoTinte Ach- R & {ocoted v muscle . se Curare doesut offect it

Q39. You stimulofe the nerve- musde preparction Tndirectly . % 1) nerve s NOT ivtach

amd you cam NOT 9et the muscle contraction at all. deble checkal. by
what cam be the problems 2 (Thete s No Curare Now ) 2) stimuldor is jus o pece of shit
3) muscle s #

%) sTimulus ivtensity i below Thresheld



Q4%0. Con you wagme the sttudkion whan the

exAitabilety Tncresses otound  anode ?

= Yes Anode breck excaitaliown
( when Switeh off )

Qul. wiich Ts strowger cathode make excitafion ok ohode bresk excitatlown 7 9 Cothed moke excite

Q%2. when You start SHmuldtlon , Which S negafive = Cathode
Q43. How Could you memorize T+ ¢ > I o dog persen I dowt like cat . = ©
Q¥+ whew you opply medium Stimulus intensity Both

when would you 9t thi muscde contraction ¢ 7 When I switch on & off
Q5. 2 weak stimulus below thieshold ? D never
Q%6 . ,-, weak bwk threshold stimalus 7 2 when I switch on
Q4T . Streng 2 when T Switth on

4%, How would You aull the cell wiembrane of skeletal m. 7

a49.

A\Y

Crtoplasim ”

2 Sarcolemma

2 Sakeeplasm

Q5O . TIf there is No (o' ATPose on the L Tube. > R9or (mortis) = increase muscle tone

whak hoppewv 2
851 Tell me the locihbn of Ryanodine Receptor ¢
@52. inside the T tubule , there is TC or EC space’
L Q83 which one is the Coa' channe! in case of the skelefal m 7
Q8% which one has the voltege senser *

Q5% How long ts the Htin molecule

Q56 . Whox does A band Contaln ?

& swo!l wovewenl as well

2 wall of terminal cistern

2 Exttocellulot

> Ryancdine Recepto

> DHP-R

> as leng as  sorcomere

2 both thin % thiek filament



A5F. what does I band confain < 2 only thw filament

Q5%. H D ouly thick Filament

Q57 If there s muscle shertening

which band will be Shorter ¢ > Hband & I band ( Hi band ;> )

(A bond would be tha come

= 1) 1 frepomyosin
2) 1 tropenin C
3) 1 treponin L
4) 1 troponin T

Q60. What does Tropomyosin- troponiin Complex  Coutoln 2




—

— — —

—

—




/
ce Mok 122 imo

wit

 skeletod m- S

& | | Ta b
- red muscle in bhy | - white muscle
- myog(obin - 9lycogen Rch
L 02 storage
- Awoebobic — Lactade
- Kl o capiffary lyco [‘/STS
— Aehrobic = FasT  muscle twitch is  foster !

9‘}'@()’5\‘5 Takes place
—~ Sstrongel
- Slow
— fottgue eab{y
e Onﬁgmvi\'hih\oh muscle
L do NoT get Tired early

Yo COW i;“‘hd‘@’r o fong Hwe@ because of Type T antigravitakion Skelefal m
a

QT what s the opTimol size of the solcomere to exert mox. power < > 2~ 2.5 um
Q2. WhaX does the A band Contatn ¢ = beth thin & thick Filament
Q3 Where s the kyhodiwe receptor (ocaked 2 wall ¢f fermina| cisTerin
QK. % DHP receptot v i 2> wall of T fTubule

A5. which of them has voltege sewnsck ? > dihydiopyridine Receptor
&6 . How con you evoke ﬁe% muscle Contraction 7 < 30-io HZ stimulaisn
QT ’ incomplete tetonic m. contraction ? 2 oakeund 5 Hz  Stimulakien
QE. what s the Superpositon 7 9 You need To apply twin sfmulus.

and conthaction is more signi-ficant .

( wuscle 15 move chottel )



X single unit means that whole smooth m . contract ot the

- | 7 same Time.
Smoosth wm
: e XA wultt unit means thak each Smooth m
/ \__3 - contract Thdependently .
X
stngle walt multy - unit
— uterus - Pupillary m.

— respi mfory m .

- pupillory sphincTer
- pPupillary dilakor

— artector P\t @ hair

X Tn swmooth m, There Is NO salcomere

- broncht
- bronchuoly
struciure of the smooth m
A
\ength : MoX . (7
500 um 24

-
¢ 2-10 um

actin
w\ycsk‘n

rafle  B/w

No Z {me | No tropomyosin - troponh complex

dQV\S"{ P[CO}(AQ, - Swpporting sttucture for swosth ™. actin
it is on the wall of Smosth m.

swmeoth m. active

dense bod)’ n yyoplaci instead of Z (ue, Swooth m
f\os dewse P(q.%ue 3 danse body

Swmeeth M. myosiwn .

v bfw  smooth m. octin

cf. skeletal m. ¢ 50-160 um

i3
_— cf. in cose of skeletad m.

ENIN)

Q9. How do you block the muscle Type nicettnie Ach-R ?

A 10. How con You evoke the muscle comtroction
wnder the curare solution ¢

Q. How fowg s the TFn molecule
Q2. what Ts the funcfion of Treponin I 7

D> Cwratre | tudocranine (clinicat )

= to ST\\'Y\\A\QTE d&,\\"QCHY N *“r‘( 'p(\v)grr‘c

Q
D (ength of whele salcomere

2 To nhibit the actin- myesin
Mnteraction



o ‘ﬂ\ﬂ m«,(SC/(C Omffmcﬂm g o 2 iy

Smeoth Y
steps of mMSc(e Cov\mChov\

L L‘CQ - CMW\OA\J\W\ if There is & . €& com bind To Cormodulin . Cormodulin is a
\/—W reguloory protein | <o~ cormoduliv complex activale MLC Knose .
> Imysstn - light choun kiwnase

Cowltactiol
_reloxad tow . <P > act omyosin

actin Phosphate  Guplex

— wyosiia

Phosphole group connect

actin & myosin

8 actin
\C P)
Saﬁ\iﬁw s
\ wA
< W myosh,\ (.\SM‘ CkW\A PhOSP(’\ajuse
C&+ source -~ half from extracellulor
the otlur half fiow  Sorcoplasmic reticulum .
QI3 . what s the ongle of the myostne head & neck > 9o°
h cose of the reloxativn ? ongle b/w myosing head 2 heck .
& (4 o M case of cowlraction ? = G5
QIS. whidh muscle s faster Type T or Trpe Th 7 > Type b
4{.&1& whol makes Type T skelefal muscle tred ? 2 myoeglobtn & HNch copillary
4 0%, whdt s the funciion of myesglobin 2> 02 strage
Q8 Tk T muscle does Aetobic ok Anaerobic glycslysis ¢ >  Ackobic
TQR. why Twpe Th muscle s wiite 2 > glycegen kich | [ess myoglobim

less copiilary

Q20. which muscle s dominot tv  marathon runnerr 7 > Type I skeletnl
A2l what Is the €37 source in  SkeleTal m ? = intracellulalr only
Q2. inosmeoth m 2 T T T S bt e extracelinlar

Q23 in cardtoe m ? > .



Smosth wm Vs skeleta |

m .

monn  Wnervation !

- oukonomic MnervatTon —Jomatomelol) nervous systeu
( Wvolwilory ) voluwtory )

autohomic

only vessels are inendled - cqi modify the Function

by owfohnomic herwaus Systewa

- sympathetic innervekion
— vinsedilodion

minus

-~ 4o~ -Fo mV restivg  membrom?
Cunstable ) poTedttal

lowger than 160 mg dwrdaiton of AP
~ Jigand gdfed CA' chonnel channels
~ Voltage goted Ca" chawnel
- K channel

AP < generiked by Cat twflux

- dens Plague Supporting  sThucture
of ochin
- dens bedy
— IC + EC cat  source

Q2% whot s the phosphole source i smosth m 2

Q25. which wmuscle s lengelr ¢ skeleTal ok Swooth

426 d widir ?

e9. vasodi (odion skeletad mA('.'/gl_R)

minus

- 90 mV
( stable )

b~ 6 ms
- [i9ond gdfed Na' channe |
- muscle type hiwtinic
Ach R n the NMT
- Voltage gated No' channel

" .
- K ckahhe‘ ( (Wpottowt for repolarizoXion )

AP < caused by Na™ flux

- Z [‘wes

2 NP

wm = skeletal m .

D skeletal m.



of Swmoocth W .

ffereuk  types

Name tervalibin NT Receptor Rmction
Pupillary Sympathetic NA . A 54 - R mydriasts
o{h\[ﬂa‘ m . : ( pupil dilaFion )
Pupillaky parasympothetic Ach MuUscahrhlc myos('s
sﬁ«i\/\d'e\“ Ach - R [ pupil constiiction )
muscle
erector sympathetic NA - A oi1- R Pilo etection
il m. - owime| looks kigger
<mosth m. sympathetic NA - A Bi~R vasodi{ation
M vessels o -R “vasoconsthction
bronchy symFoTkeT.\Q NA . A Ba- R bronchodiletion e s
bronchioly
parasywpathetic Ach muscai nve bronchecenstrictivin
Ach - R
sPhincters Sympathetic NA . A ofi - R Sphincter constRetidn
(Ad2-R )
S50l s SYipathetic C 0 diyestive motility |
m GT frach GT Juice productivn |
parosympatheTic digestive metility T

GL Jwice phoductivn T

A2F. Where can you €ind B3 - Receptor ? = h adwpose Ttissue

Q2. Wwhak is the function of the B3-R 7 = lieolysis ( brea' down of fhe fipd )




Lok Questiens

Q: How con You see thak there s > There are nuacledked epithelinl cells
a  proestus i

Q- ” esthus ? D There are onucledted epithellol cells

R: whak is the domnant cell type S  leukocytes

w the metaestrus 7

Q: “ diestrus [ anestrus ? 2 only few cells gre Present those are vmaiuly (eukeyyle

TR M human , The proesttus is what ?
which phase %  idauticol to what ? > prolvferative phase [ Follicwlor phase

uterus ova ?y

TR w metaesthbus & anestrus ? D>  secretory Phase [ [wteed Pphase
: ‘ whole Pek(od
& - How (omg is the pPhase ? 2>  about 1 day each pPhase S 4-5 doys
a('ll.*[‘\‘
Q. what kind of Faf do you need hee ? > fomadL ok
to vogina

+ Physiolbgical salive sclutiov + eye droppel

- ploce on the slide — dry

&- whoX s Tl‘\( clye SO[“T\\Q\A (? > MQ'i'.hy(we H\A’Q— meubotten Hue @ (0-15 niy



pregnaincy fest

We use (mmunolegicod method ( we didwt use biolgical wethod this yeor )

= male g test Hi-aizz a7t ?
(&3}
©we twject the ulwe undwr the skin of the frog (&)
(8)

£ there are hCE pw the unine | hCG stimulate the sperm

{ > molili
v the fieg (&) ( iwereose the ility 'fSP'ww

1) Pregnoncy stick test

contlol
nye; njo) mfo 0o
A% £ Y LY
favalid positive negative Mwvalid
Q@: Which Auttbody do we pee ™ jwimunclogicad inetied ? 2 anti B hCG Awlibedy
QR: NhCG is belonged fo which horwmene Tawmily 2 2 9lycepretein
[H. FsH . TsH  os well
Q- Con You fecall the subunits ? > d & p
Q: whieh s {dudtteal D 4 s danTicoR
B Ts ffetenT
3 Y -
v Q: Tell me the teosow why the Testh = f & . Testiculor concer
T y *
con be false positive . $ - affer menopause
= choltocakeinoma
¥ Nopwally , Estradiol & Progesteron have hegotive feedback L hea Produacing tumol-

on FsH 2 LH Prduction Mmola hydotidosa

< after menopause, Esthadial level s (ow - So No negative feedback C hydotidifebmy  mole )
Vv
FsH & LH awe o PBsH?® - Wilms Tumor —~ <idwey Tuwer
Shwilar to RCE LH T
filse pesitive /
+ Q- s folse hegative . D> - if heg level 5 NoT high evough

L Test ojoiv 1 week (gfel .

4 Q: when do you thinke thek the pregnaicy Test is posittwe ?
How oy days affel the fRorfilizativun ? 2 about 2 weeks




—




|
owe MGk 23 - Fr

FeTus is nsidr uterus | ofter the delivery period
Ulrrus becowes very Swoll .

%Q’l. Muscle shortewtng s more significant
in case of Swmooth m o skelctad m = Sweeth m .

Q2. dwraklon of AP s (owger v swosth m. or skeletid m. % Swmecth m ... >1co mg

of. skeletal m ... 4-6 mp

Are Thelr sthucfures v smooth m. o skeletad m. ?
+&3 T“OPOV\?V\ &) > OV\\Y ™ s\ne(ﬂ‘a\ m
Q4. Calmodulin > only fw Smesth m.

Q5. what's th functdin of cofmodulin ¢ D (a- colmeduln Complex octivale MLC kinase
Myosin Light chain

Q6. % llne D ouly w skeletal m .

8F. oactin = both

QB. myosiw = both

Q7. nebulin 2 only tw skeletal m.
+Qo. List Thin filomeut v skeletal m . 2 D octin 2D hebultn  3) Tropomiy T

4) Troponin C 5) Tropenin T &) Tropemyostw

‘@QII . what's the functdn of Ryancdine Receptor > skelelol m .. activited by DHP Receptor & relense
i skeletold m. & n cardiomyocyte ? Ca' flom Fermival cisTern
2 CardiomyocyTe « Ryansdiwe R is Ca activated Cond;a
<'LG (2. WhokX does DHP-R do ? > skeletad m - 1) conforimation chawge by deTecTivg voitage
2) open Ryawodine R

> Heart m .. DHPR = Cd' chonne|l o Takes extrocellulws (o
Q3. Tell me cowmection bly cardiowmyocyte ? = gap suwnction
At Tell me tanervation of Pupiliary dilofor m. > sympotheTic
& NT . Receptor . fumcfion . _— _____NA.H
oli- R

mydiasis

( dlatine "



Q5. Tell we the iwnewvalion of vessels 2 > ouly Sywpathetic

2 Receptors 7  Fumetious € 1= R ~ vascconsthiciiou
B2-R « yasedalation

Q6. which one has sponfanecus activity ( contraction )

antrum or  aorta 2 = q]m"twm
stowacla
QF.  owtbuwm s part of what ? j > QL tract
\ |
29 y Nawe of\
O 18, Tell wme the Pacemater celd of GT thach . > Cogal cell | spanish guy |
4 Q9. when you opply A NA to the oofTa preporilion D VosewhstRction
what would be ha effect ? (¥ Thetere &R i aorTa )
Q20. How can you bleck o1 -R ? > Phentolamine
Qal. 4 B-R ? > Propronsicl

@22. What s otroptue ? 2> Muscarinie Ach R bleckek

> Ca channel uhibitor

(L type )

Q23 what s the verapamil ?

Q2% . which one would Twject to prevenwl both

Swmooth m. consthiction of awthum & aorta 2 verapami |
Q25. Speakivg of the mechanism of the AP

in the skeletad m. which fon fwflax is heeded ? > No' nflux
A26. in the swmeoth w. ? D> Ca' inglux
Q2F. Tell me the example of stugle unit swosth m . > O uferus  2) broadhi 3 bronchicll
8 2%. whot does " stngle unit ' imeon ? > whole smeeth v werks as 1 unit

YoCells are Connected Vvia 9ap Junctieh



5

pupillary sphineter
pupillaty dilator .

- »

4
Q29. Tell wme example of imulti untt Swosth w - 1) P
4+ ‘ -
Q30. Tell me the EMG signal € You relax the
muscle Qaw?\ﬂ'g[y,
with a E

EMG ( Electro Myc Graphy )
/- 2 Types g

surfoce electrode
[ we did tw Lok )

2

its Mot davgstous . poaivful but
wl surfoce electrode | you would see

At con see one wotor heukow wl

oll the efectrical octivity of whole muscle
( You Com NOT distiwguish metor wnit pofeutiof ) Problewm W/ wster neuton

( wotor Nhers are Wwjured )

Notwal muscle Newrogenic (esidin

L we con record  motor umt  Poteddiad

uptlloty m. 2) arrector pii
D isoelectiie the  ( flat line D
M&, We con record The electhical activity

of o Skeletal m

deep electrode ( heedle electiode ) » put the needle fwto the muscle

. v
precise defection - painful
R - Moy couse
the Twmeryoted musde Rbers infection

could be cov aceidedt |

problews Wl Wusdle itself

myogeiic lesion

swall muscle {

—H—~ i — ik~

fibklaioin

9
Wwhy 12 = notwally Ach bind T

sponTaneous activity
(2

you weed To ask your po“ﬁw’r

To relox the mmuscle

[ % s ts kiudo opposit os Trre T divbetes wellihue
| ¢ lorse awewst off Wsulin would dechease Hhe Sensttivity

‘
\ of the Msulin Receptor  so There 15 @ disensitizadion |

\

7
<&

Some
= Ad wl diffusion of Ach wole

Max« mum  Contraction MMJW\N\/ JW\A/M(\/L/V\/\/—

No wmp(e,re,
interference

complele
nterference

2ot the Sowe tiwe | Thousauds
of motorr fibets & thousands

of  wotok uwits are activoted
> You com NOT dictivguish b differeut motor units

v They're hoppening of the sowe Tiwe

wotor unit potential W Mj\/\/\

cowiractions
are presewt

less WNTQ“ Yeurou

(ess v«cfcv watt

There is Mo Problens W/ WoTolr neuron

= Thete is NO spowtaweous octivity

o wuscle Type nicotinic Adh R bul

Newrogenie lesion  There are less motor heuron - [ess Ach teleased
B e N P

ThoX's why the Receptors becowe extrewely swsttive  ( Hypepsensitive )

cule com get There & activale its Receptor which i= go sepeitive

complele [nferference

wi lew awmplitude

é ﬁTM\‘( T metor umid peteutiod
There is No Problews wl mofer vieurow bul' Theve is

Phoble Wl vhuscles
= musdes give swaller electtic Snals

Pa‘fe\hal s

-

__nopmal biphasie [ friphasic waves

L\phqs\o/ thiphasic  glamt Pol‘evd'\
woves RQCQPTQ(S are extremely sehsiﬁve
- There 18 more No  influx
= Awglitude of Ptewkiod is

nat-tanl

Ve

Liaann M~

put fow Owplitude



Somado SenSory

SysTem

P

Doksal Column Mediod Lewniscus
Systewm ( DML )

Tw this System . You com feel the ...

- Proprioception

< you cow Tell the position of Tsiw{

. muscle
~  Vibralioh
e C AT TekhTic
= five touch jﬁg;i T epick
mPETY . AN
b graphesthesta sensoion

L 2 point dischwivation

@: If you Touch Jour fiuger ow fce OR
whidh wforwmexion would aet earltelr To Your bradw 2

Q' which port of the body 1s the best for 2 pawt dischimination ?

T touch 2 pens on Yeur fiugel |

Ap  fiber
post cewfral  gyrus Termination
Bre 35152
@ Parelol (obe
wlo Sywopse
DR& wio decussafion
Goes up “raﬂw bratw Vorukibw o
,‘:\v
o o — Pathway
= dorsal Column
- medial Jewniscus Systew Site of
@ brodw stewn decu ssehion

- cunecte nucleus [sf Synapse

/ gractlts  nucleus

s

Spihothalamic  sysTem

= ownteroloteral SysTew

- Poln

—— protopathic
EptRiyre Sewnsatien

— Crude touch

=% Lip

DCML .
> 2 poit dischwinat®"

AS . C fber

Some as

DCM L

A5/c Thep

- controlaterad

= anfenioy / | ereval

- Spinal Cord ot the level

where  Somafpsensory neurows ewtel

-~ SP?V\O/Q COV‘O\ a
dorsal hoiwn



- Brown Seguard  Syndirome R o

PosT when hal{ of the sSpwvel coyd
s destroved .
R L
Q.9.
Thoracic
Leve Ant
Right leg Left leg
L can feel L pretopathic Sensdfton s [est
pPain , Temp, chude teuch Com NOT feel
(" spinothalowic troct = cowtraloterad ) Poin , Tewp, Cride touch /
L can NOT +eel
- ProphlocepTion
- Vibratlon
- fne touch
~ g9raphesthesia
= 2 pont dischwivalioin
(v PcML = 1psiloxerad )
‘ Protopathic Propirisce plion | ebietit
Q: Whal kind of sensory quality is lost below the twjury 7 = iured side O X (not fee
The other stde X ©
Q. IF 1 con NOT feel 2 peint disctiminotion w wmy 19€f hand
2 T cow NOT Feel Towp with wy Right hond > Left half of =pinak cord ok fhe level
whare s wyl prokleva vpper than Cs - T1  (bradkod plexus )
Q. what can be suevive if You have o lesian
ot the Tw . T1. Co ., Cq 2 = C4 (7 Phrenlc wn. iwnevudlies

_ Which is  lethal 7 ' diophragwa )




VQA‘)C (QX 2 wman Types

® PNPH\OCQPTTVE refler / mOmOSVMC»P‘tFC reflex
/ mystatic peflex / deep Pe flex

reflex airch

< awnterior View >

(A :
T sensety fiber

JuadiNceps m.

ot the sowe

fwvel of
shinodl cotd

Ton
P ineuisin

< twverse myotati(C reflex >
7 xtta fusal e

9031 tendon organ

tendown

X wuscle spindle con defect both dynamic & stotic streteh !

& latebd View > whew o wmuscle is controcted |, the awlogouisT m. is reloxed at fht sawu time

Fuadiceps
Femon(s

femur

anfagonisl
muscle

( Lticeps Tewokis )

mhibifory nterneuron
¢ NT: GABA
Glycing

X Wheh you evoke the Pokella veflex
= Quadhiceps Fewmorls is Controcted ,

ot the Stme Time . the awtagonisT m. ore relaXed .

( biceps feworis
Sepmitend (nosus
Semimembranosus )



_ Receptor &' muscle ©= &3 !

Proproceptive teflex (f&)

You con examine this part is infacl or NST %

reflex ceilek

nstruction

1) wasseter reflex

2) biceps reflex

3) THeeps keflex

4)  brachioradiod reflex

3) brachioulnoir reflex

6) oabdominal muscle
reflex

7) Pafella~ reflex

§) ankle Jerk reflex
/ achilles tendon teflex

Powns

C5- Cé se9menls

Cé - Cs Segments

(s - Ce SYmewds

C#-Cs Segments

Ths - Thiz

Segments

L2 - L¥ sefmeuts

S|  Segment

oten the mouth & just relax it
= You put your finger on the chin g
WY yowr fiuger by Feflex howmer

7 close the mouth by mosseter m. Cowthactiov

You Just pub your finger ovelr the biceps tevde
L Wit You finger by r=€lex hamwmer

= Fldon & Supivation of biceps brachit

You need to hit Teudow of Triceps brackil
2 veflex fespwse s Extension

You nted to pul your finger over the
MsTaf radius & Wit your fiuger

7 teflex fespomse 3 Flexton % Supinatisn

You heed To Put Your fingel over the
disTal ulna & hit yowr fiuger

= pesponse 1y Extenston  od the elbow

The potlewt is (ay W the back & below the Ribs
You need To kit the muscle [ tondon

= response is  Cowtraction of obdowived m.

you heed To hit the Tendon of guadriceps Femoris

2 reflex tespouse (s Fxfeusion . ot kwee joiut

you heeel To hit the adailles tendon w| teflex hawmer

= Y-Qfqu “QSFOV\S(‘ i‘: P(m,\fu‘r 'P(QK!‘OV\.




g P G
' L ,5’7/2\ B
% Receplob 2N skin 1= &3 ! / ot

< puscle

inletneutien |

}

‘ Y
© Exteroceptive reflex / Polysynaptic refleX

Sensory n ... phthalmic n.

. ( )
1) Corneol reflex g .
motor n. - Taciol n.
2) PI’IO“)/V\QQOVQ }"Qf{t)( | X 9lossopharyngeat )
X ( vogus)
3) mamillory reflex T4 segment

«) superfictad abdominad Ths - L1 Seuedts

reflex
§) CremasTer reflex L1-L2 Sefwmer’s
6) Plantar reflex Si- S2 seyments

« Pathological fesponse * dersal Flexion

/ Skfh reflex [ rswrfo\ce Rf(e)(

You ineed To touch Corwen w/ cleak cotfon wool
frow [aferad View ( odt of Visuaf field )
> reflex respowse is  Eye blink

You heed To touch the posterior wall of phatynx

S kesponse s 9ardug ? Vopttiug
(ouﬁkiuﬁ

You need To Touch nipple w[ cold ohject

> fesponse is  hipple erection

You need To ScraXdh the Surface of dbdowined skin

= response is IPSifoferad muscle conthaction

You need to schofieh the mediaf Part of the Thign

<> response is  ipsiloferad festicle is elevoted

you need To scralch the ldteral part of the sole

2 Physiological respouse - Plontalr Flexion

Babinski reflex / sign -+ pyramidel thach [esien

) ovald  reflex $4 - S5 Seyment

X You heed To kviow @ How To evoke the reflex 7
@ whok is the reflex response ?
® whok is the reflex center ?

@ Pprophioceptive or exteroceptive

Q. If pafient hos Babinskl reflex , what's the problem 2

You need To touch ohus wi cold object

2 tespohse s oaned  3phincterr  Constiction

= PYramidal tract leston



Tpeilateral Flexion .
=
Wi r7 contrafateol extension

F(QXOV‘ CO\\AS'QO\ QXTQV\SOY“ Iﬁe’F(’ex - con be evoked v huwon as well

Crae St ———— - e ipsitaXerod ~Flexdon ) —
o exaumip! whert Vou stuck the shar object o the FlooF = You make the Flexion ow the same side
exawple , /

e Mak - 26 mon.

3 extension cowlralolerally

g \\ Rht dorsal rest

Left dorsel restT

® S
| ——
@ Rkt veittrad Left wuwtrad oot
root

You couse the Pain ow the Right side
2> @ ipsilaterad flexion & cowrmelaleral extensipn ¢ infact )

@  oNLY cowtralalerod extensioh
(v sensory Inforwmeklow Coin GeT iwte the <Pined Cokd
but ipstliterad motor fibers are ot 50 There ts MO IpSilaterad Flexion
bu  Cowtradakeral metor fibers are ot ./ )
@ No Respense (v sensory info cowldwr come To Thk Spired  Cotd )

® Beth ipsilaterad Flexion &  coutralaterad extenstoin

® O“i'y’ ipsilateral ‘Fle)(‘i’ov\

Bell - Magendie law

- anterlor Fiber s moter Fiber

~ PosTeblol fiber s sensory fibep




o o i No head O'H\ P Wkol_e_ nervous Sy<leim Is -L\T“” wokk‘\ng
nfact freg

whot (S eXominwed m&ﬁl\:\
1) COQ‘Y)QOX W‘F(ﬁx (o) V/4  (efr) VI touch the cotnen = eye blink
2)  Tuknng  hreflex vesTibular system You need o Fla<e the g g its bock

2 g fumn back 1o the original Position

3) Compags reflex vestibular sysTem you need to Place the frog v a chowber
(% Not visuad Syckem ! ) X rotote the chawbor clockwise
v fog con NOT See out of the chamber . D Fiog turns awticlockwise ( adainst fhe Folation |
4) Tamebi Mty Feflex a lot ... You need to Place the Thg on its back
/ motionless Feflex & You need Tfo press the Sternum Tor o few sec
( freezing reflex D 8 release slowly wjo touching legs

=2 frog ts NOT wwvivg ( Playing dead )

© VTG = BATA A By peflex |

spinaf fireg ( ouly spinaf Cord is Twtact ) = head is Fewoved.
¥
ghosPing reflex can NOT be evoked wheh you decopitate The Frog , Thebe is o _Spinal shock .
on spinal antwmals ( 20(8. mid ) SPinal shock is shorter tn thes  than humon .
mins weeks

1) WYPTV\S FQ‘F[@( you need to Pul ocetic acid Paper on the skin of the Trog
2 wlo head | fheg can st feel thot the acid is dewgerous o the skin = fred wipe it "

way
you cow measute o
2) reflex Time vou heed To Place one of The l2g iwfo the aceTic acid selutfon & meosure the Time
Lo hisher cc. ¥ peflex time s shorten .
3) embrassing  reflex you nesd To Pul Vour fiwger on the chesT = g will hug your finger
¢ huggivg reflex ) ( mainly in maje T3 ) U Sphng ts wmeeting Perisd & poor iy Think Tt fewole fieg-

4) BrondgesT Phehemenon  vVou need to pPut the decopitaked fog ow the hook
2 hind le3 is NoT harging Poassively But There is Flexion .(ﬂ;o,:\?.\/'
—> PhopMoceptive peflex —¢ . gravity force stietdh the musde SPndle & this info is faken ts
L flexor Tone the spival cord > agonist musde is contracted )

X For ProPHoceptive teflex , intact sensoby & motor ~fibers ote weeded .

Leftt
Q: W you cut the ghTENo!r fber | which Teq can be flexed 7 = Risht leg

!



Date

o e il VA A A |~ @ ¥ corfex —> sthicluw — subsTanTio hight —i Tholamus
Basal 9anglioh
mt)TU‘(‘ v v 3 i . . . NT: QQ‘TQMQ a

@ The informoXion is coming fom the corfex | Frow the Covtex , Stridm receive some Rbers (excitalory fibet

Avd Sthofum cam imnervafe the Substowtio nighs ,  Substantia nigra becelves nhibitory fbers From smmm(?lw
Frow the Substoutia nigro to the sthickum | There are doppminergic Pathways which s colieol ‘ higrostridal dopaminergi
System . From the substawTia nigra |, There are inhibitery fbers which tnervoXe the Thalamus | ( NT: GABA )
= I this loop is oactive , Thalomws is activaled (' inhibition of the Wmhibition = disiphibition = octivarton )
@ There is an othel main struclure which s " globue paifidus = Pol[tdum " and it has "ParS externa’ & pars Titerno .
And both »§ them receive GABA=rgic pathway ( hibitory 3 fiou, he StiaTum ( NT: GABA . cubstance P, enkephalin )
Frows Pabs inferna of Jlobus Pallidus | hibifory fibers ore Joiug fo the Thalamus .
2 Corfex = sthofum — Poars tvterno — Tholamus  ( disivibition | = activaliown )

_@ Subthalamic nucdeus receives GABAerdic lers frow The Palliduma & Frow Sibthalomic huclews There are

" Tholowus is mhibited

Flutamimergic Pothwoy to the Pars Uwferha of the pallidum ¢ Wdireat pathwoy )

> Coffex — sthiofum — Pars extera — Subtholamic nucleus —> jwterpd pollidum —1 Thalamus = hibttion

//C’M

GluTaminergic fiber

glebus Pallidus V .
: STHaum

paks
nTerna

Substonce P

exTerho
: ehkephalin

higrostrukal
dopaminergdic sysTem

subsTawtio higra

Subthalamic
nucleus

GABA

A: 1§ @ indirech PaThwuy C Tnhibitien ) is NoT working |, whak would be the SYWP Town <

= HQmeD«“l‘SM & MVo(uh‘Tnhy big movement jn one side T
conTraldteral

L

> caused by 1 Tnijuty of SubThelamic nucleus
wury of APG"T‘\WC\)’ b/w _Pallidum & subthalomic nucleus

£ Left subtholomic wudeus s injured , 3 vou cow observe Hewibalisw on the Right side .



Q: Whek is the nowme of the diseose which 1> presedt w the nigrostiakak dopaminergic Systews
T —
Is Nol werkivg properly i

Parkinson’s  disease

L.

o exttacelldop dopamine level s very [ow

Tredfw‘evﬁ"_i Cl-eef’ brain stimulodor which s twpladed T the basad gawgliow ( Striofuw D . There is botRry under the skiv

- fival oPfiow (o iwvasive , damgerone treolmert '+ bralia iwfection ) in Pées 6-8 operation / week
> ‘—' DoPA -+ cow poass through BBB ( Bled Brain Bowier X Dopowmine Cown NOT .

SYmpToms

Resting Tremor
= rigidity ( tcreased muscle Tone )

i

- bradykinesta ( slow movewenT )
hype kinesia  ( Swall ” )
akinesio ( w~o 4 ) - com NoT wmeve ot oll
= gy  ( exthemely small (etter )
Postural Thstobility
L @: How do You examine ? => You grob the paried’s Sheuldelr & pull foward You

= roarkincon's poliewt caw NOT hold thelv bolowce .
= inckeased salivediein -+ cholinergic system > dopaminergic System
s dominant

» solivary gland is innervafed by Cholinevgic fiber !

= poor 'fac?aﬂ eXP!‘QSS\\W\ v bradykinesia , hvpokinesio , akipesio for focial muscles

A}

N . N 2 s Sa A G () b T Recon 4 Al e\
* Thee s onethern Themor which s wTensioh Themor o aclien Themon .

‘ é L’ refers To  Cerebellar disense .

/

/

2.3 You would [fke fo take my pen  amd there is Shafiug movement



Q1. How cawn you examine the C5- C6 segments ?

+ Q2.
Q3.
L ek,
as.

RE.

QF. List # reflexes that you need to
PuUT your Fiugerr over the Tewdow
& Wit yowr finger by reflex hawmwen -

QF. If thete is NO poln Sensafioin w the R [eg .

& There {5 NC 2 Peint dischiminakion W the Left {eg ,

where Ts the twuky ©

AT Hew would You call the disense that the half of

the spinal cerd s iured ?

Q0. Speakiny of the muscle spindle ,

7t can defect dynamic on Static Stretch

KU, what s the tyPe of the sensory neuren

which ©s aNise frowm the 9olgl temden agan <

o2 s

QR 13. Can we evoke mycfaTic reSiex
i we cwr the dersal rost ¢

muscle spindle ?

2 1) biceps reflex 2) brackioradid refle
D Palellar reflex 2oy
2 ankle Jerk reffeX / aduiles tendon resiex

P 1) Triceps reflex 2) brachioulnar refie

Ce- Ce C3.-Cp

2 wmassetel reflex
> OMOME\V\Q‘ m\ASdQ \-eﬂe}( The - 12

2 1) massefer reflex | wore
s Dupovtout |
2) biceps refiex E portow
3)  brachtoradand

4)  brochtvulnalr

- spincthaawic Pathway ( cowtralaferal

> DCML ( ipsilateral )

> left

» Brown Sequard syindrome

> Beth

¥ Tb

2 Ta 2 I
K- myoTatic teSlex = Propriocertive reflex

2> NO

't dotsad koot is part of the vellex arch

Both sensoty meutow & wolor heutow are needtd



Q4. Speaking of the Mhibition of Q13
which muscles are twhibited ? > ahT@SOl’\"\ﬂT m .

QIS. Tell me the Type of the sensery peubdin
W cose of the vibrattew feeling . 2> Ap

z}'@/é. v paiin , Tewmp , Crudr touch . 2 AS , ¢ fber

Q1¥. Tell me the site of the decussalivin

?n case of the dorsal columm sysTem < 2 mediud lemniscus syslem
QI % Spincthalamic sysTem . > spinal cord ax the same (evd
where the somafesensory n. ewiter
site of { wpper body ) ( \ower body )
Q1. Tell me the first Synopse 3y case of > DOML : cunedte nucieus | gracilis nucleus
the DCML & spinothalamic Tract . spinethalomic toct * dorsod horia
A 20. in whth sysTem oo you think thal 2 Both PCML & spiwtholame thact
'ﬂléN ?S a N{G)’ oy T’l'& Tﬁda'mus ? o Thalewus i the bisgest 3Rhsory M'uy !
Qz2l. Tell me the tetmination of These pothway . 2> post cedtrad gyrus @ patietal lebe Br 3.1.2
Q22. whete the pothwoys are [ocafed in grey motter or white matter ¢ 2 white maker

n the spal cordl

J%' Q23 . when thete s Brown Sequard Sywdirowme |

is thete any motor problein / disability 7 2 yes ,
" descending tract ( pyrawmided thact D

ipsilaterally !

0% : loterod covtitospival Thoct « pyraimidel decussation

£ Q2. i§ dnere Ts brain haemorehod® v The lest  Post cetrol gyrus
Which sewsery gualities ore fest 7 2 All sensery Juality ow Right sie

All sensory fibeks ore coiltaliteral of ter decussalion !



= — — e on the Left s ———————— —_—
Q25. Tf there is a problews w The th ceulrad  gymus D coih NOT move the Right side.

whar would be the S)‘Mf"l‘ow\ ; v pyramided decissebioin

Lab Questious

Q26 When you tecord the EMG | whoX you con See

W cose of Spovldheous OcTivity | there s NO elecThecad ocTivity
v moximum contraction ., 7 Cowplete imTerference
wi  low awpittude
and When you measure the mefor unit potential |

thete s biphasic & thiphasie waves but small aimplituds -

what wouwld be the problewm 2 2 myegenic [esion
4 Q2. whal s the preblemn wi The myasthenia gravis ? >  AuTo mmune disease
L Antibody is produced agains
That's why muscle is weak & muscle shows fatigue Guiekly - muscle fype nicstinic Ach R

becouse muscle type hicotivic Ach R ore blocked by AwTibodits

A 28. what s the musde type nicstinie Ach R blocker ? > Curate ; Tuboccubahin

T will give You difRerent veffexes omd Tust tell me Proproceptive (P) or Extetoceplive reflex (E)

Q29. Plontak reflex 2 E
& 3¢. ochilles tendoin > P
& 31. wmasseTer reflex > P
G 32. (Creinaster reflex > E
Q33. Photyngeal Feflex > E
QR3%.  Corneol Feflex > E
A35. Tell me which reflexes can be eveked = 1) Cotheal reflex 2 Tarning reflex
ONLY in thTact o9 . wio decoBilation 3) Composs refiex 4) (nmobilcty o
QA36. How can you meosure the reflex Twme ¢ 2 Yeu reed To put the ocefie acid Soufin
M iy T the leg of Spinal ~fio§
Q3F. Whol does summation mean P You need to stimulafe the frogls eg
i case of frog reflexes 7 wi elecitede , Stimulus tensily should

below the thireshold but when yeu de iT

ceveral Tiwes At Crime Dotiat ~ maves the (eq



Q1. whak does Brondgest Phenomenoin meah 7 = You need To howg the decapitated Fred
Then hind (€§ 1s Flexed -

Q2. And which reflex is this ? 2  PpropNoceptive reflex
M A3. when you decapitate the fie§ & you Just put Tt 2 we have to waif
on the hook ;|  You Can see Flexion mmedmtg()/ ' spinal Shock
offer the deapitotion or You need to walt 7 / /n spinal shock , |
\_we con fioT see any of thase reffexs
¥ OF. How (owf is the sptnad  shock = frg = §-/(0 mindks
Pn fred & o humane 7 Auwman © weeks

T RE. When you Pinch the (<ft leg of the fieg

& You cul the Right Postelor ibeir = ipsilatere| flexton & Conttolitera| extension
Rb. what 7f you cit Left Rsterior fiber => No Respeuse
aF. Leff ailonor —frheir 2 cotrelilerd extensioin
ag. RAE cideror —fiber 2 Ipsifaterad flexion

R . Tell me the symptown I subthalamic hucleus ts Injured . = Hemiballism

n cose of Parkinson's disease

Qro. Tell me the threalinenl - % 1) deep hratn stimulafor , 2 L- DopA
QUl. Tell me the sympfoms % 1) Resting themop 2) Ngidity (m. tone 1)

3) bredykinesia [/ hypekivesia [ akinesia

£) mickoraphy &) posturad fhsfabf/x‘f)'.
€) heireased Salivativia

7)  Peok facial expressioia



Zat
La

G 2 S ST@[/\/\ refractive powek
Visuald Sy, lews : {.33

_retive

d\bi‘t't\clsw\ < there are Sowe bleod vesSels

' o SC'Q"‘Q - Cues ore locoked only heve !
fevea cutialls

( VoWt is focused hete { )

= blind spot Giskt /et .
~N ishf [ PacTn
Optic disc - Mo Receptow here
NANAANAANAAA

ohect

vitresus huwmo -

Corne 0\
reSroactive Powelr 1.43
aip-: 1 % Cofhea has huge refiactive 4O - &3 Dicpter N OPﬁ\C n.
T,T;\zw;\;:;f:v\n goﬁjﬁd\;"\;gz blw i & Ccorweo ( bl corvca & lens ) (cN T )
\/\( S\AQX Pa‘ﬁr\w&y Q: which cell con detect the light stimulus in e refna® = phototecepTor
Light Q: which is Twporfawt for color Vislon ? = Cones
| J | 7 RodS - Mportowt tn dim lgkt -~ You can NOT see the color bt
= PROTO RCQPTOF' ‘.% blue cones - can detect blue liaht yo:x{?g:m&s ?siaz:eoq Itey
= Cones 7 green
> ted

— bipolar cell

- ganglion  cell
\l/ oxon of the gawglion Cell
R £
— OpTIC herve
\E
- opfic chiasm

\’
— optie thact

- superlor collteunluns

= Pretectal region

~ lateral genlculate body bl

l— optic thact
> OPTiC radiatish
I I | R | |
process visuad info <— P"‘Tmo%)/ Vl\S\L(LQ CO\‘TQX

@ occipital lobe  Br. I+




3

Let's See the visual ‘_Pa;(ixwaj 7{;% {he  efher Wcl,j/

Lest | Right vt field

2
N M
o o
A. g ‘R
L=
% Temporak )
’\ Crovm 'tL\e( Eir:iaﬁ visuad freld
/ \ /\ )& visuad formatton 9oes To the

mediad pait of the hetina

\\ A Right rTino

From the medicd okt of the visuad feld ,
Light ewlers fo the tewperad port of  refina

yisuad triformation which Us CollecTed frow hosol parf of reliha
is olecussated ol opfic chiasm

@ @ meanwhile , visuadd Mo which s Cowdg fom
peuforad port of the relina would stoy
/ el S on the Same side ( No decussativin )
opTic chiasm

Cut Symptom

L R
@M KHght optic h. — Right eye anopia Q @

® opfic chiasm —  bitemporal : @ @

Tube Visign

C Just cut green fiber ) hewlano PTQ - coused by Pituitary 9lond tumol
® r9ht optic thact = homonymous @ @
hemianopio

X The potieut w/ bitewporal hewiownopio Should be careful oainsT car accidiit  becouse of Tube viston  Teuoio) visua| Field is fost )



Nokmolly | [aser of [;9kt are_focuced on fovea cotralic but ...

ametropic eye
- o levisTet

N

HypermettoPia ¢ far sighted * )

** loser of {ight gre broked on focus behind “the refine

' refractive power is NoOT strong ehough

I ﬁ 5 {~_ e
SER </ = Q Q: What Kind *f leus Should be Jiven to the Ppofent

W o &
! HYFEFW\ETHJPW\ § = Cowvex (@vg / posiTive (e-»s'

convex lens
( pesitive (s )

o SRS N
(ongitudinal axis .. s usually sherfer than nermal
of eyeball

Myopia (= shokt sighted ” )

-~ lase of 9ht are bioked on focus o Frowk Of 1he Felina

" tefroctory power Is Sttowger thow W shold be

OGAEn

é . CF. @: By the woy . whol is " myosis” 7 =>  pupillary sphinclen

muscle  constiiction

Q: What is the pupillory dilodton © <7 wydrasts skor7ix
concave [ens
(wgative fens)

when Vou ore older Thon 4o yenpe efld , every 10 yesrs . tefraction powel wowld dectense wi 1 olioplcl ©+ lens 18 ot & ek

2NARE AT AL Figic

Pkesbyop?a  with oge lews become more rigid / less Flexible

L There s problems w/ occomodation

> Convex lens

X When vou are focused on the ohiect which is elose To the eye , [eus showld be Mmote conveX .
But patient w/ Presbyopio con NoT fcus ow the object which Is close to The eye (..

lews s wigid O =% cawn MeT accopedd

V7B

AsTigmatism v Cokhea is NoT spherica | ( % Nermod Gneo i sphepicad )
rn differenT owgle , refraclion s different

2ceylindical  [ens

% Speoking of the telind , Pictate is upside down % swaller than teal (ife




kg

accomodadion thiad

- Tt

Lo convergence of  eyehall

L—) P‘APT‘ con STH\QT(\GV\ ( " accomodallon is under parasympothetic contro| )
L>  lens becomes more  cConvex

= Zonuls Ziwni becowe loose > (@S becowes mors  ConveX

? C”t\al'}/ m. ls consthicted

GcEadatio

—_—

LS | R
i“‘SaW\QV\"'S ( 2onula Zinni Y5 vt ey Bl

R when do you use cifiaky m. ?

VhEN You foeus on rhe ehject which is far away or close o the eye 7 > clese 1o the eye

X Whew You faus ow ohject wlich i fov awoy = cilloty m cow be tefaed > fews would be motre Flat



PUpPT| k@g_(ex [ light mﬂéx

Photo receptors @ Retina
y

bipolar cells
\

ganglion cells
L

oPtic herve
A

optic chiasim
2

opTic troct
l

pre tectal Hegion
¥

Edinger - Westphal hucleus - Parasympoathetic nucleus & gl lasde
¥

parasywmpathetic  pregang(tonic Fiber « axon
4 oouemeleir h. (i)

Ciliaby  gang[ion

\E
Parasympathetic  pestgangllonie fiber -
L Ach
Puptllaty sphinctelr m.  muscanivie ./

l Acdh- R
ey athopin

o Bt o
MIOSIS  ( pupitiory constriction )

Bupr| reflex.

When you illuwminede one of my eye , There is Pupil constiiction M both eye  1he opposit eye as wen !

Q: How canm you block the pupil veflex ? > atropin
~ N e ¢ > ;

%Q.E _How would The Pupi| keflex chavge , : P esetine’ - Acetylcholine esterase {nhibifor
W oYow Glve me ‘eserine” or Fhysostigmine ? . = patosywpothomimetic agent

2> Ach cc. T? = pakosywpathelic peaction A4

it is NOT offk<led 2 6k cignificot o less SigWificowt ?
> pupi| consthction is even more Signifitai



% Cones are [ocafed owly  fovea centtadis

HD(WIQY\ is TI'\I\C\\FOW\O\IQ/ Brath Can miXx ony kinds of colol
.
4/ \( RS
blue cenes Green Cones Fed Cones

Problems with  ped cones

\

> reduced Pigment n red cone b a Pf‘O‘TOY\OW\O[)/' v+ Red colov visiow is offected

|

red cones are abscent =  PrOTANOPIA -~ Red color blindness

or NCT werking

rediuced pigment of green csnes 2> deufer anomaly

greeh nes ore NOT weohrkiwng 2  deuwfer ancpia J
o~ MissSing j

( veduced Pigwent of Hue Cones )
problem w/ blue cones 2 Tritanemaly

blue cones are NoT wohking ot all = THTanopia

- 'S more freguent h mole (% color viston is [uked to X chromosome )
NSNS \/\N\/V\/\N\

ost freguerl problems



|
_— __‘__AP‘R - 9, — mo"‘

%
Q2. How can you «xolligate ? &
R3. what s " Awblyopia " ? =
m eaprly ag9e , What Yow need To do
You neegl to coverr the Food eye & brodia
should use the other eye which 1s neglected -
Q%. whet s " Astigmatism " ? >

RE How can you collyate it ?

>

Tell me which s NoT part of the visual systew

QE.
QF.
QY.
ag.
alo.
&lil.
Q.
QI3 .

Ly
R .

&IS.

Q16

Thalamus >
occipited [obe >
medind  geteulake body >
Superioh olive bt
Eoiwer westphok puclens >
cillaty  ganglion >
optic  radikivon i

>

Superior colliculus

whew the Photon fs absorbed , photoreceptoir
s Hyperpolaized or Hypo / depolairized ?

which of the visua| field s lost iw chiasma

1 with ofe | [ens becewe more rgid
2) There problems wi accemodalitn

3) Cowvexr lems ( pesitive (ens )

Problews wl o Visuad Coptex ¢« Fr
P 4
f You have Hyperwetropia Strabism ,

That wowld be the double viston W Your pratn about the

oF

given ohject > Bradw shut dewn ocne of the eye

vo PracTically, [iferally , one of the eye become blind -
bt CHFSOTCI ’ /oug?‘hxd;\zroj

1) The shope of Cormes s NOT Sphepical

2) Refpuction s differet M differend angle

3)  Ylndread (ens

9es (¢ laterad geneulate body is part of Tholamus
Yes
No (v This ts part of the Auditety Parhway )
Ne (- % '
Yes
Yes (- This s pakt of  puptl / st reflex )
Yes
Yes

> Hyperpolaizativn

s the S\gnal for the brain

b Photereceptor alse hyperpolatize the bipolat cell

( Bipolar cell s also hyporpolotized ! )
[eston 2 2 bitemporal hemianopia @O D

__ > howmonymous hemianopia (B (B

Whot 7€ you cut the [eft optic thact



QIF. How con yow celligate the far sighted hess 2
RI(8 . what s the name of Far Sightedpess ?

QI How cam you colligatie fhe heak Sishted i’

o cowveX lens ( positive feus )
> Hyperwettopin / Hyperopia Zn

2 concave fems ( negative [ens )

KR29. jn case of nesk sightedness , [ongitudmad axcs ]
of The eye ball is usually (ouger on shorTer ? > [owger o opin
Q2. whot s deuter QNOpI ¥ S Thete s NO greein color visicihn
"' gheen cones are NET workivg aball
oF missing
022 What Ts the problems of Blue ? > Teitanomaly , ThiTanopia
Q23 . f thwe s o pfol)/em w/ ted cowms 7 % proTanomaly , protancpia
T - Bcoves
$Q2%. which pigwment com absorh the [kt ? " thodopsivn  {odopsin
" This it the woleculak mechanism
Hﬁmi’f‘:i I conalsls ,r o ports l‘\Sk\’ ‘/L\ Wi Jaihg B i your ic‘hwc‘rﬂo}f)
-~ OPSin 11- cis - NTI\V\G‘ ——3 ThalS - ketitnal
~ retinel ( ciz conforwmation )
A25. which vitowmin s iwporfant for the Protoreceptor 7 > vitamin A
Q26 . what s the matn problem wi Vitamw A deficdency ? ' > problem wi dim lght
A2F.  which receptors are offected finst w/ V.A. def. ? D hods o after sumset we con
NoT see that much
A28 which teceptor i3 ONLY octive durivg doy tiwme ? Z only the Counes
whew 1llumination s gosd
R29. List the chronologicad order » @ photoreceptor, @ birolar cell . @ gangiion cell , ® priic nerve

of visual Faiﬂway ? ® optic chtasim , @ opfic thact | @ superior colliculus
@ phetectal regton , @ Llateral enteulate body
epiie tadiation . @ primary visuad cortex
@ occipitel lobe  Bi IF



& Pain  thansmission

Patn
Patn 1 Patv ¥
- Hyperalgesia a4 - Hypoalgesia  ( Hypalgesio

( Mcreased pain Seirsdfton )
- Anesthestia Jwring  Suraery
- Alledynia 274

if you Touch the Skin very ewtly Ainal 9QSTQ by poin killelr
but paffent #xels padwfuj !
[ it shouldst be potnful ! )

caunse

~ Sensttivity of Nociceptoprs T

sensitivity of Nociceptoirs )

= M lammoXTOM g conse e po senertin - odoapTafivn of Aociceplohs
-> local| ocidesis
< Wnflamwmatory mediutvirs
= Tk
=~ Cyfokines
-~ TNF

Y Neurottansmitfeirs Tnvolved v Patn Fathway

- SubsTance P

= enke Phol\"vx } Con decrease the pain
- endorphivn




4% ultraviolet radiation com NOT be stimulus There is Problews W] heuw'row

For nociceptors ( 2018, mid ) sowdtoSensory  sysfem

Nociceptive Pain Neuropathic Pain

sewsory

- strong imechanical  stiwulus = Cowmpression of peuron

- v spihal <ord
- ?hj\u \‘Y o f S‘k ?M excitafion

- Sponfaneous activity of

- Suaburn phiwaty [ secoudary Neciceptors
C without ouny trigger stiwulue | fake paiv )
= bfeak bone - e9. odiabetes wmelliTus -+ fake pain it the (Mwbs
Speaking of +he fake pain , Thak cow be the problem wl The
- bvg9est reby systemt in the bratn = “ Thalowus ”
- free perve endings
are stimulated ~ spowtaneous activity of Thalamus
& hok 1wy which s Molved v Padn transwmissien
, [ Tewp-
« cold

Ls Thalamic patn You cow NOT give pankiller

YV There 1s NO horwfal stiwulws
Ve}\y Paw\ful - C\)‘Mw\‘\"' Suicide -

< locol acitdosis

:l”"‘ nepye -EV\O‘J‘“?S coytpin

S fimal oPTlon - cut the fiber biw Thalawus & cortex

- TRVP-1 Receptors

com be stiwmulated by = SWV‘*&V\QO\&S QQT\\/\\W Of COFTQX
< spicy food

( Copsaicin )

which part s twvolved v Path transwission

— - 2 1 A
et et malfunction of ReRagueductal gray matter
— Tschemio of Heart Y

— chest pain ( Nocicepfive patw ) increase Neurneathic pain

con tahibtt the pain Thansmissten

- Tschemia of skele"('al m - whew You work out So hardl | Vou feel pain v tht wmuscle
/iterolly painfo] !
# 7f you SHwaulate the TRVP- 1 Receptors ,

thete ic o Nociceptive Poiwn !

Q  what s the hame of molecule which s tw the spley food

& that wowld be the TRVP-1 Receptol ogonist 7 = Capsaicin
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Date

% = - ‘ = <;°““;‘“3 “ﬁ*’w Rophe w‘A_c‘.ed\;;
% descending monoaminergic Systew b e et

Raphe Nucleus

descendand  monoaminergic
system

NT : SeroTonin . Sf. monsomine - A[NA . dopamine
Vi

K descendvg moncowtnergic  sysfewm Whibits the poin rranswission of the level of spiwal cord.

———

— presynoptic membrane wi  SersTonin.

— post  ~

# T There s o problem w/ descendg moncowinergic  system ,

That would alse be a  neutopothle  patn
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9 Auditory System

2 main charocteristics of Sound  thet we com heal

i

ﬂe%uehc)’ dB = 1o Bell

20- 20,000 Hz

wmiers  Poseol

OdB = 20 uPa
> 20,000 Hz = ultrasound

1

V = we Con heakr O dB ! (healthy person)
- boTs = Nowwmally 1he Th?f_sk\ﬁd) is OdB/
t\:&ﬂﬁr\w = Foderite " ok the hwwon eat
e — dorphins ~ if the threshold s >30 dB

> Tt tefers e the Heapivg Defect !
< 20 Hz 2 Mmfrasound
!} - you com NOT heor the 90 dB Sound

Ny = = elephant o communicite w/  nfroSound ! = 11 weons you ore Practically ‘ola:\f "

= i your audkfoty system is very eed

you com even heap The — /(0 B Sound !

( minus )

HOL«/ Can 11 be hewl e I o

e A Freee

Px
Sound Pressure [evel = 20 x Asg e Px * Jtven Seund Pressure
[ dB ] V\;o/wf’o. Po : sTandard Secund Pressute
L always 0dB = 20 uPao
Q: whats the difference bw 20dB & 4o dB ¢ = (00 Times
How wany Times difference 7 é%= Log 10” Pxq << Pzz

o0
Times

50- 60 dB ~+ when I am Talktug to You
S0 dB -+ very hnolsy stheet

[0 dB ' 9un shet next to Youkr hQO.d — can destroy Your oudﬁovy sysTem



Q-+ wh‘/ do we hove ear 7 => 7o Collecl TR Sound . + twnereoge . owphity 4he Sound via dB

Flephav Cotlest  more Seundls ' 7
* Auditory Pothway
Externad AudiTory meatus
! Sound wove activale mechanically Tympowic mewbtone

Tywpanie mewbrone

|
malleus A: what's the most Twportant fanctions of ossicles ?
Theus @ middle ear b 0 Tronsmit the sound
STopes 2) omplify the Sound
\2
ova| window
)
Cochlear
V
Or9an of Corti
A
Spiral  gonglion . cell bodies ove located here !
\
Cochlear nerve
d
Cochleakr nucleus
v
Superior Ofive
¥
Loteral lemniscus
{
mferor Collfeulus
4
medkial geniculdte body @ Thalamus
R
Auditory  radiation Clust Sowad
! F destroyed P AudiTory AgnoSTa -+« You Con hean the Sownd
‘ Bul you con NOT Hecognize
Primary audifery Corfex @ Temporal lobe  Br. #7. 42
v

Wernicke area -+ To understand language
_vf destroyed > Sensehy oPhasfo. - you con hear somebody Talkiug to you But you can NOT understond

ef. visual Agnosio --. problew wl visvol covtex => You con sec Bul cow NOT tecopuid

Toctile AJnesio - wienyou Touch the key | vow con noT Tell .

‘wlo wvisisn



g

¥ Cochlear
longitudinod section of cochlear

/

owal > Helicotrema ( Top of the Cochlenr )
window

Scala Tywpant

-L Scala media ( Cochlear duct )
Scada vestibulc

33 mwm +< @ How lowg is the longttuwlivad section of Cochlenr ?

© Scala Tympani -+ filled w/ Pertlymph
stwilar to Extro Gllulor flid
~ i ~ T v 3\
ST vasculapts —n mg, HisGeaAr NN

= e
Shdyy
\)’:.PA

Scala medin - - filled w/ \Q\V\O\Ol)’mpk

Tromsverse sectow of Cochlenl

A 0 W€
’Yed\')\:\o\ e 0

spiral gonglioin ,/_'Lf 1 ( Cochlear duct ) Similar to TwtraCellwlor fluid
h/ w Rch tw K
1 vow of éj\w of Scalo Vestibu[l - filld w/ Pertlymph -~ richin No'

inaer hatr ceil ouler haiy el
= detect the Sound - amplify the Scund
= YY\oCU“f)" ¥



X nner hatr cel|

kinocilton ¢ longest )

endolymph
+ 35mV

\
( w K Rich
siwilar o IC

‘ A ’)
Steteocilia ]’

mechano
Sev_\s'f"r ve
\ k' channel
/
/ 5
/ K
I
/ ; 2%
- 65 mV +p " &
| e S
: |
//// Veltage dependint 37 channel
/
/5omY 5 9lutamale
electricad  graoliewt b / (
A\ \“( \i/ NMDA‘ R (9w Receptor
al T ) % Framed gt
. shovt [DV\S{S"' # INE
KX stmulus o sTereocilio Rt toward the Kwnocilia Na" chamne]
2 SRNSORY heuron

mechans Sensitfive K chawnel is ePened
\ll/
K' influx = depolarizaticn

4

Voltage dependummt Co chawnel s opened

N

ca’ tnflux
\
NT releasegd Ffom the vesiele  ( NT: 9lutamele = exclotory NT )

\l[/

NT (9lu) bind To NMDA- R

I L , ___ Visvol sysfews = Hyperpolanization!
NC\+ IV\‘ﬂ\A)( =y glepoia',f»?ach\m\ % i Cf' P\r\oTORCQP'TO‘r ]{ oke kyPekPoluH?P(’J
birolatr cxll 3

Sheld be depolarized Theugh ! 7S
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_ Wvl%_ I S ___bae APJ"_‘é‘ ~_mon

9 Ve st lm\_a\;Sy éTeWx N

man fanction ~+- o wmeadwlodwn The bolonce

= with vestibular systewn , we con recognize the occerelation .

- AV\?\A[GP‘ accerelaflon - whaw vowre rotafed , at the begtwnaing | end of the rototion
L) There 1s o sigwal
Semi cireular canal con detect
(s important 1o odetect 1t )

)

- L[inear accere[gtioin

uthicle - can detect horntzovital  accelerakivn

U
2

Sacewle .. vertica
{ elevitei
vesticulal Systen cov jequlate The ey movement  which i

= NysTagmus
There ofe 2 Cowmpenculs
- fasT component ~-. Nystogmus 1’s hawmed after st componelct
= slow o v
So whem the slow Cowponevt is leftworod |, but fast is Fightwerd

= Thot would be the Fight Nystagmus .

spealdng of the divectivn  of the Hyctaginus . There ate 3 wioin dArecTions

- howzontal wystagmus
- vertical @

= rotational ”




N g '
Phystolegical NysTagwmus |
1) Thetmal Nystagmus - four the hot walel v oue of the €oi~s
> hot water will increose te Tewperodure w the vestibular system
> thot would be the perilywph wovement w the vectibulay Systemn
= hot woler couses  Ipsilakrral hystagwus

- fast component Ts Thuord the Stimulus

X W hot woter enters both ears - So You [eok toward tht STimulus

> No wnystoQumus !

= cold waler couse  conthalaRial  nystagmus

z2) opfokinetic Nystagmus - yow'e S iw the Thlvt B Your fitend s ffied of you
= Your fitend is foobi§ oul of tht pudew/ X she facus on the e

Bul Jecause of the thaln is wmonnd - hel eye move fast

3) PosTb‘\'th\o\/\aﬂ Nystagmus - your friend sit the rolational chalr 3 You rotate it
= At The womed You stop tha rofafion | her eye ball ic Sl Moving
=7 So fast cowpowedt is  Gutralsteral ! (Oposit ditectiov!)
( if you volate [<ffworel | Nystagmus s pight worel )
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wid

- Moy st Tue
<fQ” EE&G  ( Electroencephalography )
s record electical actity of the bhaln < if Heort = Fca. .:ﬁ@g_ﬂp—.ig
L con see _PSP ( Post Synaptic Pofewtial ) 5£) Can NOT See AP /I
L, epsp madw  generdatve (s A pciord B8 Lolbeved
PSP } Prramidal Cells

yno\\‘u\‘/

Q: where is the Pyrawmidal Cells (waled i brain 7 9 5th [ayer of Corfex
= if there is depolarizalion ok hyperpolorization m Pyrakidal cell — Thak would be the electhical Jifference

b chfftrent [oyers > Thot wouldl be the Flecthical Cunen = This electircal Gutent cowm be detected by FE&

Let we  show Yo what I wean .

[ayor 2 dendfife  — i
(/e
or 3 (\\
|electicel Flow !
i (= Electeicad Cultert b (ogers ! )
s l_ -\« stil) ’—) electirtcod Cranal "f\ "/AE_ FE
- Fow\/ o Y S &
loyer 5 { Restiug
wewbyouk
poteuting )
thalamocoiticad oxon |
( excitodory ) Pt el

N3
depelotizokion (444 )

5
Speaking of the EEG , it cam NOT record 1 simgle pSP - al 1At sawe Time pbowd pfliow PSP
showld happew.  ( EPSP or IPSP ) —= Thek would 3ive yoo FEEG wave .

Before oiscussivd obevl  dfRbent Trbes of EEG waves . et Talk obeull  The [/p(_‘"’fog((: i

4 EIQQ’H‘OdQS Q: what kivd of electrooles Should be places] on the Skul| ?

w lol
- 9hound electrede @ ear
= octive / different electirode ot least 3 electrodes . piniman !

=  passive [ twdifferent ’
# of electrodes
v

8/ 16 eclectrodes i lab = can ke 32/ 6% / /28 electrodes

S L 10- 20 system

2 3100%4 / 2 3 y
2,
A

" loFe- 20% - 207 - 20% - 20% - f0% = Place of clectrodes

& ’4
w5
N » -
naston —>;0 v
694~ {uion
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<> Types of EEG waveS

30- (00 waves v 1 second

 frequency . ‘ 4
1) y wave o~ (b8 P& = frequency s high (s mony sigvals 1w 1 second )

- owplitude of signal (s swall
— when you foaus on Sth fke ziwxaug =7

— €3 . maths
Y wave com NOT be too long | You com NOT keep this focus for long time
S Y wave is only for few  Seconds
2) B wave 13 -30 Hz ~ when awoke adult ( open eyes )
~ When REM phase of sleeping ( Paradox
- desynchronizatton sleep )

Durivg Physto test . B wave is dowinanf ( sewetime V' wove but fnaim[)/ /3Wave)

Y wave cow NOT modvtadw 170 min .

Q: why REM Phase of sieeping ic colled  Poradox” ?

> Becouse yow're Sleeping So hot cowslcous but FEG sigval 1s kinda Sowe aS whew you've owoke

3) A wave §-13 Hz - when closed eye & refax ( NoT Sleep )
- syinchreinl Zadlon med ot Tov

it wmeans  ( Freguency is lower & owplitude 1S [arger )
Q: Wwhen you cloce Ypur eyes, Where 40 You think thot the d wove shows 1st 2 = ocdipifal lobe

“) 8 wave -8 He ~ in slkeping adult 1 ormat
( Theta ) = n children anyTime

L> tw owake odult = braw disturbance
R abunovwmat /
% i you put electrode owm the kid , thok can be ¥ [ Bl L & even O wave
it’s Totally kinde rowmdow - Bul,
if you put electiode on  kiistof’s Skull & You can tecord moinly & waves

= Thek weous thotr He has o bradw disturbownce -



- (Fwém;/‘fé (o
¢ awplitude is  forde

O- % Hz

5) 5 wave - hormal (v

- 5 T
= Pathelogical
WhoX Ts the medical relevance of the EEG examsndtion

(hdication
1) sleeping disorder dagnosis

whew do we

Sleeping adult duiing deep sleep
nfont | swall children, anytime

M awake odult

= bratv disturbaince.

( bradwv tnjury )

use EEG& expw 7

Speaking of the epilepsy | EEG s wery twporfont ool

Why 7 Becwse . There are Some epileptic seizure +hat

con NOT be thedkedl w/ drug . = And Anal Solutione i¢

2) epilepsy
2 moiw types of epilepsy

grand mal Sejzure
( big seizure )

~

( Swmall

= uV\VO‘\.\\ATui"/ 'mo‘JQWQV\"Y'
~ Not cowvscious

- Shokiwg , break bone SomeTimes

A: There is a

NANAWA

L

A How caun you evoke The epileptic Seizure 2
2> To evoke epileptic seizure . you Can Use

aflek

3) bradn odeath diognesis

v

Petit mal seizure
seizure )

- absence Problem -
— Not cowscious

Q: How con you reCoguize

ALY 'I
To remove that atea from the bratn = focus poivit

if potient hos tewporad [obe epilepsy,
You o see the eptleptic seizuve capliey
in the electrode thot s Wear the Tewpor
Jobe thoaw othetr electionle

Holking

stop wovivg . thivking o a while

CThey con NOT pecall the Seizure )

Petit wal Seizure w/ EEG ?
" 3 Hz Spike wave
‘e R woves v 1 Second

GE) ws NOT AP !
v EEG Cov Just tecord PSP

1 sec. ( EPSP & TPSP )

How con you Trgger it ¢

[ stroboscope )

1) flashing light
2)  Hyperventi|otiown

9) Sleeplessness ¢ fack of ecpra )

for a (g Fima

& Tsoelectidic line
\H/

it weans that brain does NGT__W_!_)hk al all

N
broan  deoth
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i£ you wake up suddenly iw REM phase

SomeTiimes . Vo con NOT MOVe vour |imbs

ﬁ .S /ee/P becouse you've still Tia aTowia = S((’e/[b Potalysts /& A% )

[\5 h ™ 1 oyele

c < 1O min
/ O“T‘MV\S\ e

1 slow wave sleep 1 REM pse ( Paradox Sleep )
R
s // ¥ ensy to woke ub & 900d woed & Yon cnin folle ghout clreoums
[ = HRA , BPY /= dreams
' -, . - Zern ‘ excest eye muscle
- Metaboltc Rake ¥ = Atonia ( No muscle fone ) & Fespitatory in-
~ Respirafion — lack of Thehrmoregulation

— regular  ouToviomic  Function
L HRAY | Respiratiow ™ irregulai

— Muscle Tone |

Y

iV\ 'Hr\IS F"\O\SQ : ‘/OU\ cow Cownserve 2l g

.
g Q: Hew con you desynchronize ”.

Slow wave sleep A: ask patiewl To OPen rthe eye

/F You Foll o Sleep  That /s : :
closed eye

1) Frst Sfoge -+ of waves disappear (7 o waves are present when yowe relax )
') - & waves Show C Light Sleep )

2) Second sToge --- There are Sleep spindle 3 K - complex

3) Third stage -+ § wave ( deeP sleep ) - freguency = 2- 4 Hz

g R i .
L e low freg , high owplitude
( \ o Synchronization
N/
4) Fourth stage -+ & wave ( deepest slkeep ) - freg < 2 Hz lowest Treg.
g Fil ; largest awmplit
(q Olkt‘ﬁt')“ 'fo Yince "f; &A
) vatolp
REM phase ™ utero -« 80% of sleepiny »' REM Phase s WP for bratn developmeyt
{‘V\ heWbekV\ . 50‘ 6'0 O/'o o REM Pb\ﬁ.se I\S I‘NF Foh tW\v(th‘u}?

shortteru wewmery to jong tepm memory

7 S0 You cair Phocess veur info Suwing  REM  phase

in adult - 20%
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- TkekMoreguf&iTBM

[a‘mv\

S

A7 How 7s the l’\y(?o'T‘L\o-fa‘M'/$ mformed about Temp. v

tnput

Q: which _Do).‘/vw.ﬂ/ Take
the Temp. mfo 7

- Pertphera| Thermoreceptors

L

spinsthalamic pathway

< 36¢ & phaduce heal
set poivt = 36- 3% °c > 33 >

[oese wore heat

@ skin, Liver, skeleta| m.

A, C Fiber

— Local Thermoreceptor @ Hypotholamus

= imwune molecule .. rterlewkin |, cyTokiwe

Coay change -the Tewp .

- onterlor  Hypotho[oimus
L vasedilatton M peniphery
b sweotiwg

Cooiwg Ceulel

= wokm  Skiin

L change M behavier  C Toking of clothus )

—  Posterlol~ Hypsthalamus
b vasoconsthiction
L Sweating §
L shivering
Ls change tn  behoviolr

warming  Cenfel

- Jever

( (oose more enelrgy )

/

mhemenic >




~ Requlotion Of 7%0( take

SN

Latepral Hypothalamus VentroMedial  Hypothalamus
= Hunger CGufri~ - Sotiety Cewter
if desthoy = Aphasia [ anovexia > Obese
- They dovt eof
- Skimny
~ Gle sewsitive peuron - Glc Receptor ewron
- Anecrexigenic molecule csv = Leptiw  ( Produced by adipose tissue
- g =
L foed twlake | cek
- Orexigenc  molecule - Okextn
~ - é'. re [ ( CH i“’f’]"_‘:'r heviwone )
L foed intake T helfis e

N § ; ’
= insulin - BS L = wwore huw

- lucese monitorng  system

/Glc\

Gle  Receptor cell T Gle sensitive Cell |
9 9
Glc fncrease the activity Glc decrease the activity

of Glc Receptor Cel of Glc Semsitive cell

Q: Wwhere s the Glc Receptor weurow locctted = VMHE ( vewiroMedial Hypsfialam)

Q t 4 G lC SeV\SK-t ‘~\/€ Veulromn \neste A :> L F\ { Loxeral "‘l‘i?@"ﬂf\(}\k\\\\,\? .)

RS you eck > BsSA D Gle Sensitive weubon dicreose  the activity

2 LH octivity is decteased .
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ME Moy F - wo

T
& LTP ( Long Tem Potewtiction )
S NO ( nithogen wonoxide )
N \
® activation
+
blocked by MQZ
— de?olo\rizﬂ‘foh remove
=Y Lon -R
Mg ton NMDA g\\ATOV{- ole
¥ 4
NMDA-R \Y ‘f Now- NMDA [ AMPA - R
i B
‘ - \NJ

Ligand + Voltage | CO < ]

gaked choawne| d"msﬁ&gggsf rethogrodt wesseuger

‘5 !
( \ﬁ
Gl whot's the most iwmporfant  characterictic of NMDA-R 7 = Mg' Bock it
has
Lovden cab- dirivers have (arger hirpocampus V0 They study o (6F & mevitad map v Theip blain

____“paciad learning
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& memory

7 rcomte - visSual mewmory
1) SeNSory  mewory
\ N \
- echolc - acoustic "

- capacity is High
N
= dupaXion: < 1 meS taste | swmell | sowdtosensory

2)  Short terw wemoly / workiMg  memoky

/F
- Seconds - wmiwutes prefrontal ceufel
- low caopacity -+ F 12 Utewms
3)  [ong Tetm memokry
- Capacity @ ©O
- duratlon : Yeats — decadrs
$TM f 1\ iLTM
BER | tint ) LT To frget sth = LUTD is jwpoifaut
temporad =
lobe

- — hippocampius
L‘mf\? N p



Wdec(a\'om\le memohy

now - declafative memety

( explicit =« ) ( wmplicit v ) s
episodic Sewawtic Procedual PRwming classeed Cov\d;hew
L > -~ = v 8
——_— - facts - skills / pobit ~wany - { Rvlohian
- 1st o\a)’- i Rles - reciting ~ how TO pesies - uncendition
o poem Fde bicyele 3 Kose stimulus
2 2 =epr. .1 ~ feod w mouth
med  studewt Surgeon reg - unconditiein m
Whot i the flower -
which injtipf is &7 7 - SQ[\\)O}_\\BM
- basaR 99} - Cowdition Stimulus
— cetrebellum <> Wvg a bell

* other asgoctotive [earuing

\‘7

moter CorTex

/asSochm/e learintng

— expelmwefer Conttols i

~ s trumevtal ~ works in humon
- operant (eairming = Tiwme delay s twporad
Ly behavdok 75 chauges b comdition stimalus
because of s Conseguemces B Qucondition  »
= extinction
- rewalrd —  Positive r*el‘wfwcewe\ﬁ - condition mx‘rm\-.
= Punishment - Negative reluforcement PR R
- Can be developed W human
—  repetitionn s twmporfont
= ahimal acts
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Now - associative [earining

v N

habiTuatiteont Sensitizadien

— wmotor response { - parwful [ harwful /[ anneylg  stimulus

- repetitive stwmulakidn

- Not related To wuscle Tfatigue
- NO muscle fatigue
— No sensoky odopTotivn

% Koawnde |
- Seretontn
- CcAMP — PkAT
-~ K channel ¥ = depclarization

- Voltege Jared cot chawnel *

Soest imflux = €8 ot 45 2ud wessanger > NT felense

special types of CondiTroning

1) Imphintv9
2) owutoshapivng
3) conditioned —tuste aversion

4)  lafent (eairning
5)  Cuklosity



