[ondudrbn Veloa'? # MNerve #Aersi:

Fiber type Function
Aa Proprioception, somatic motor
AB Touch, pressure
Ay Motor to muscle spindles
Ad Pain, temperature
B Preganglionic autonomic
C
Pain, temperature
Dorsal root
C Sympathetic Post ganglionic sympathetic

Fiber diameter(um)
12-20
5-12
3-6
2-5

<3

0.4-12

0.3-1.3

Conduction velocity(m/s)

70-120

30-70

16-30

12-30

3-15

0.5-2

0.7-2.3

At Motor Nevve , Proorio cephion

= < MOTORLCYCLE
Mnemanic . ﬁlff«a male _Love Ao Aide MMotr bika

A B Touch 4 pressure
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Spike duration(ms)

0.4-0.5

1.2



Measurement

Tidal volume (TV)

Inspiratory reserve volume (IRV)

Expiratory reserve volume (ERV)

Residual volume (RV)

Total lung capacity (TLC)

Vital capacity (VC)

Inspiratory capacity (IC)

Expiratory capacity (EC)

Functional residual capacity (FRC)

Description

The amount of air that moves into the lungs
with each inspiration (or the amount that
moves out with each expiration) during
quiet breathing

The air inspired with a maximal inspiratory
effort in excess of the TV

The volume expelled by an active
expiratory effort after passive expiration

The air left in the lungs after a maximal
expiratory effort

IRV+TV+ERV+RV

IRV+TV+ERV

TV+IRV

TV+ERV

ERV+RV

Normal Value

500-750 mL.

~3L

~1.1L

~1.2L

~58L

~4.5L

~3.5L

~1.6L

~2.3L

Inspiratory
reserve volume

(IRV)

A

Inspiratory
capacity (IC)

Total lung
capacity (TLC)

Maximum inspiration

Resting inspiration

Resting expiration

: ) Expiratory reserve
Functional residual volume (ERV)
capacity (FRC) v
Maximum expiration
Residual volume
(RV)
L Y




Brown-Sequard syndrome
(Hemisection of spinal cord)

Complete sensory loss
(Ipsilateral)

Causes:

» Spinal cord tumor |
+ Spinal cord trauma

+ Degenerative disc disease L] * - ) .
+ Spinal cord ischemia | A QINAABTNE, AEDLLLAN I} AN  QE QAT

Contralateral loss of pain
and temperature sense
(spinothalamic tract
involvement)

/ i, . . »
A LACRS LAREAN FLEXN LG v Q3 N GnE 3410
(/ q e
, - A XN NGOL & # 7 NSaHor { Heani~
Ipsilateral loss of joint 7 / /
iti ib } +
POSKIGD. and Mbesery. senee LRI 0 1 THE SPLOLT#H )£

(posterior column involvement)

Posterior column

Lateral cortico
spinal tract

Anterolateral
spinothalamic tract

i—hl J

Ipsilateral
motor loss

AAAADN

F

Impaired proprioception, fine
touch, vibratory sense and
two point discrimination
(Ipsilateral)

Impaired pain and temperature
sensation (Contralateral)




Glucose Js a Hi lic Grmpound. T must be Framsparfed
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* Aroximal Renal Tubule
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kli

GLUT Y} Inkulin Shmuboded Glucose .
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Temporary change Permanent change

"4 5 l.; " . ‘ [ E Happens over a short time Happens over generations
A . ) } 4

A

op [ . Genetic makeup is not Changes are inherited
':;: . 'r? : z ':Z cells - ,47 affected genetically

: R:jﬁf S/lef Jdn Q My&&n disociation Gurve.
T Hioh alliteds 2l

) Chroni hin Sicknes (. Mage'_c disease)

[ e eyfhmgct

, HIN

' G ilgis , :;)




-Coié'm ﬂ#m‘ aledadion

() 0.6 x Cwt inl?a) X C dlasived Sodium - measured. Sodiuum)
(o

i

Forms of Chemical Signaling

| A cell targets itself.

Cell Wg}«,

Basics : There are fwo celly |
e fo e f

o

| A cell targets a cell connected by gap junctions.

| Acell targets a nearby cell.

— ’
Lganf or Si Racieves Hhe cal
are Aeleased ,s?mﬁ —
7/I€ e 4 Gl i QM .43:!'am£:i::e Signali
i iy | (T
2. Audocrine —

Target

&
cell

Short distamce

s

| A cell targets a distant cell through the bloodstream.

2. endocrine

) .C?Mll? é;. divect condact

Signaling Target
cell cell
bloodstream
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* Intra a@/wfhd

*ICF= TBw-£cr

G“ 6 M[Jw Cell
l v “§Tet Wl
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SIADH : andhanll f inaffmfh'ak andidiuwnetic Hormona SIADH

(rain 1 wader / wadter excess
>
® €CF valume : Incregse %
° ECF osmo/an?y Decrease o ICF ECF
° ICF volume? @ increase g
* ICF osma[a/u?;- Decrease O
Liters

movements on side #-ﬂ\e one side 1#\9

* Caused by fesion in dhe Subthalamic nucleus C/)an‘ d the basal W
or ik connechions wit Globus fall:du.c infernus.

WHAT HAPPENS IN
HEMIBALLISMUS

. Wh the subthalamic nucleus or its mn e in] j d it
fulfillits ' ction ' relea Ig excita y neurot ners to
e Globus Pallidus Internus and thus in voluntar

Hemiballismus :«chaxackerised by, He meni ldion abrup and | ﬂ?«!ﬂ" Mwlwmlur},

lhves of TVP
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& Wave c: bu lb ng of closed tric
atrium d ing isovolumetric systole

& Wave x: the id valve moves downward
e V'~ Venaus filling of right alsium
& Wave y: atrial emptying /\\/\‘
Y - Passive én}oé«r?, %Me RA into RV
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Manifestations of Brain Injury

Decorticate posturing

DCCOYﬁCafC w .DeCCYebrate

( FIeRoY ) ( Extensor)

Avms ave Amo ave
ke . like , .
'Cs @s
moeved Jowwrdn Avma ave
hat i exfended

) A\
Muﬂa:;v, %* Problem in %bfal'n
Goelt Lovey .

DECEREBRATE RIGIDITY DECORTICATE RIGIDITY
Upper and lower limb extended Upper limb flexed and lower limb extended
Lesion below midbrain Lesion above midbrain
Temperature regulation absent Temperature regulation present
Not better outcome Better outcome




Decerebrate rigidity

y motor neuron discharge rate increased.

Motor neuron pool excitability increased.

e Decerebration produces no phenomenon similar to spinal shock.

e Antigravity extensor muscles are involved in decerebrate injury.

Wenicke:s ﬂemiampic Mu[ Lesion

Wernicke’s Hemianopic Pupil

= Optic tract lesion
#» LIGHT REFLEX ABSENT on
stimulating -
=» Affected side — temporal half of retina
# Opposite side — nasal half of retina
#» LIGHT REFLEX PRESENT on
stimulating -
» Affected side — nasal half of retina

% Opposite side — temporal half of
retina

f'imiﬂu-hmr: fion: G.FR mmm'rfs C;Wf /:/ nge of o-tsommily.
Mechanism %auc Mechamism): 1 in ; ow
( »ﬁw ¢ mechanism abolished ﬂ Strelch fasudar Smaoth muscles CVSM)
M
Qé‘ Zl ’ (2* chamnel open
J
Decreased blood jlow

d. Mechanism 2 C Tububs -(}bmeru/arfedtatk) /A m GFR
(mcuds. Lensa s s found Tubules) — More Nac‘l fillred

./Uwa/c.r macubs. denca CGFR Sensr)

J
Ademosine release
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Countercurrent Mechanism

Interaction between the flow of filtrate through the
loop of Henle (countercurrent multiplier) and the
flow of blood through the vasa recta blood
vessels (countercurrent exchanger)

Countercurrent multiplication expends energy to
create a concentration gradient.

Countercurrent exchanger is similar, with
different mechanism, where gradients are
maintained but not established.

Law of Laplace

Copyng™ © The MoGree-Hil C n tnguared dor

* Pressure is directly
proportional to !
surface tension and "
inversely /‘\
proportional to ST
radius of alveolus.

— Small alveoli would
be at greater risk of o
collapse without : ‘
surfactant.

o daginy
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Impaired perfusion:
» Cardiac failure
» Sepsis
» Blood loss

+ Dehydration
+ Vascular occlusion

Glomerulonephritis
Small-vessel vasculitis
Acute tubular necrosis
* Drugs

EOX'"%‘ hypotension
= Prolonged en
Interstitial nephritis

* Drugs

» Toxins ;

« Inflammatory disease
« Infection

POST-RENAL

Urinary calculi
Retroperitoneal fibrosis
Benign prostatic
enlargement

Prostate cancer

Cervical cancer

Urethral stricture/valves
Meatal stenosis/phimosis

Causes of acute kidney injury.
Source - Davidsons Essentials of Medicine, 2e
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Concept 1:

Oxygenated blood from placenta to the fetus via the left umbilical vein.

Concept 2:

Most of the umbilical venous blood shunts via the ductus venosus to the inferior vena cava and gets mixed with

deoxygenated blood from the lower part of the body and liver.

Concept 3:

One-third of blood from the inferior vena cava is directly pumped to the left atrium across the foramen ovale; then
to the left ventricle; and ejected from there into the ascending aorta, where it supplies the upper body and the brain.

Concept 4:

A major portion of blood enters the right ventricle, mixes with blood from the superior vena cava, and ejects into the

pulmonary trunk.

Concept 5:

Ductus arteriosus bypasses the lungs, and hence, a major portion pumps into the descending aorta to perfuse the
lower part of the body and the umbilical arteries carry blood to the placenta for oxygenation.

Schematic Diagram of Fetal Circulation

Deoxygenated Pulmonary

blood from trunk
upper part
5% of
biead Ductus
LU”QS arteriosus

Q Ventricle

@ Atrium Ascending
A / aorta
Shunted via G
Eustachian Ventricle 10% of
valve blood
Inferior Desce:dlng
venacava a(la
Systemic
circulation
Deoxygenated 1
blood from Ductus e
lower part . venosus mbilical
Liver J arteries
Left Umbilical

vein

\ Placenta

B High oxygen content B Medium oxygen content
B Low oxygen content

Superior
vanacava Pulmonary veins
Foramen Coronary circulation
ovale \ Brain, Upperlimb
@ Atnum t

Fetal circulation

Superior venacava

Ascending aorta

Descending aorta
Ductus arteriosus

Pulmonary artery

Pulmonary vein
Left atrium

Foramen ovale

Left ventricle (SpO2 65%)

Right ventricle
(SpO2 55-60%)

Right atrium

Inferior venacava (SpO2 70%)

Ductus venosus

Portal vein

Umbilical vein (SpO2 80%)
Umbilicus

Umbilical arteries
(deoxygenated blood)

. High oxygen content
. Medium oxygen content

M ow oxygen content



Endothelin-1 (ET-1) is a multifunctional hormone which regulates the physiology of the
cardiovascular and renal systems. ET-1 modulates cardiac contractility, systemic and
renal vascular resistance, salt and water renal reabsorption, and glomerular function.
ET-1 is responsible for a variety of cellular events: contraction, proliferation, apoptosis,
etc. These effects take place after the activation of the two endothelin receptors ETA
and ETB, which are present — among others — on cardiomyocytes, fibroblasts, smooth
muscle and endothelial cells, glomerular and tubular cells of the kidney.

Endothelium
L-arg os
N Big-ET-1
+ .
NO N U Sm o e—
| =] EcE

. PIP
. = P

‘ 3
CONTRACTION <-)+
Vascular Smooth Muscle

) 06—
Nuclear receptors are activated by lipid-soluble signals (e.g., steroid hormones)

that cross the plasma membrane. Once activated, most function as transcription
factors to control gene expression for numerous biological processes.

............................................
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o
CAMP —— i J |

Nucleus
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disordered structured L amplification



ABO BLQOD GROUP SYSTEM
GROUP | A B AB O

RED
BLOOD
CELL TYPE

ANTIGENS ¢ R A ¢ X

PRESENT

Antigen A Antigen B | Antigen AB None

NS ) \Il, I‘\l
ANTIBODIES | /- N >< pae Vot
PRESENT T b CN-

Anti -B Anti - A None Anti-A+Anti-B

Flow phase

Duration 24-48 h - Catabolic Phase : 3-10 days
- Anabolic Phase : weeks

Characteristics Shock features (decrease) SIRS features (increase)
* Hypovolemia * Tissue edema
* Low BMR * High BMR
* Reduced CO * Increased CO
* Hypothermia * Hyperthermia
* Lactic acidosis * Leukocytosis

* Increased O2 consumption
* Increased Gluconeogenesis

Hormonal Catecholamine, cortisol, aldosterone.  Catecholamines, cortisol,
regulations (stress hormones) insulin and glucagon.
Main role Conserve both circulating volume and  Mobilization of body energy

energy stores for recovery and repair.  stores for recovery and repair.

(PDA and Ach .n Blevd s%m(zl,gz

Anticoagulant/Preservative solutions

* Acid Citrate Dextrose (ACD): 21 day storage

* Citrate-phosphate-dextrose (CPD) & Citrate-
phosphate-dextrose-dextrose (CP2D): 21 day
storage

* Citrate-phosphate-dextrose-adenine (CPDA-1):
35 day storage
— Similar to CPD but + 17.3 mg adenine



The storage period when adding phosphate alone to ACD would be 21 days
and when adding adenine and phosphate together would be 35 days.

When adding phosphate to ACD, Citrate Phosphate Dextrose (CPD) is
formed - It has a storage period of 21 days. There is no change in the shelf
life as phosphate only increases the 2,3 DPG levels of the stored blood.

When adding both phosphate and adenine to ACD, Citrate Phosphate
Dextrose Adenine (CPDA-1) is formed. It has a storage period of 35 days. It
increases the shelf life by improving ATP synthesis of RBCs.

Using additive solutions containing saline, adenine, and glucose, with or
without mannitol (SAGM) decreases RBC hemolysis, thus increasing the
storage period to 42 days.




