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Motor HEPTESEHI’E“UH of the [Musisamotor homunculus designed by

: erfield to show the motor representation of
Eﬂdy In the Precentral GYI’US e vartous patts of the body i the precentral

ayrus of the brain,

1. Toes 14, Thuh

2. Ankle 15, Meck

3. Knee 16, Brow

4 Hip 17. Eyelid and Eyehall
3. Trunk 15, Face

6. whoulder 19. Lips

7. Elhow 2. Taw

5. Wrst 1. Tongue

9. Hand 42, Gwallowing

10, Little Finger 23, Vocalization
11, DMiddle Finger 24, Galrvation
12, BRingFinger 43, Mastication
13, IndexFinger

From: Fenfield and Rasmussen {1950), The
Cerehral Corfer of Man: a clinical study
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Fig. 1. Photograph of a neuron. In the view on the left, the dendritic field with the
extensive dend r1t1c network is visible. On the right are higher-power views of den-
dritic branch 3 > > most synapses are located. If there is an
increase in dendritic length spine density, or both, there are presumed to be more

synapses in the neuron.
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SIGNALS ARE RECEIVED AT SYNAPSES

The dendntes and cell body provide a large
surface area for commmunication with other
neurons. signals from other neurons are

recefved at synapses, the junctions
hetween neurons.
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Cortical Circuitry

Cortex some mtracortical connections. Impulses
arrtving frotn other cortical areas directly
excite the apical dendrttes of pyrarmidal
cells. Afferents frot spectic thalatic
tmclet excite the stellate cells (pimk) i layer
4, which 1 turn excite pyramidal cells
(orange) i the same column. Also i layer
4, collateral branches of pyratmdal cells
excite basket cells (black), which mhibat
pyratridal cells i adjacent columns (blue).

Rrom: Marfin JH: Chap 5010 Kandel BR,
achwariz JH, Jessel TM feds). Principles
of Newral Stience, Irded, p. 781, New
Tork, Bisevier, 193]

Cortical Areas

AR

Motor Fibres
Afterents from Thalamus
Association and Collosal Atferents



Neural Circuit

behavioral pc'rl.o)!lntlln e on a
rask 1s related to corncal acnos 1y
1 lllllhlplt‘ TEZIONS, as \u-” as
the mtegnty of the fibers
CONNEC NNg them

Abigail A. Baird

Although sciennsts have long
regarded the brain’s white
matler as passive i ras g fure,
new work shows that it acos 4-1}
aftects learming and mental
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LOGMITIVE PSYCHOLOGY
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EPILEPSY
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BT R LR ERED
fie & 455 g B ”:é i£” (Grand Mal)
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1067~1046BC: Babylonian Textbook of
Medicine: Sakikku (SEE[fTE)
excess phlegm in the brain
boiling up of the vital spirits in the brain
explosion of the animal spirits in the
center of the brain

Sacred disease (morbus sacer)




A Discovery
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+ Fritscho & Hitzig
(1870) :
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FIG. 11. Gustov Theodor Fritsch (1838-1907) (leffy and his colleague Edouard Hitzig (1838-1927),
who showed that electrical stimulation of specific areas of the cerebral cortex in dogs resulted in local
body movements and that intense stimulation caused seizures. Courtesy of the National Library of Med-

icine, Bethesda, MD.
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(Epilepsy is the name for
occasional sudden, excessive,
rapid and local discharge of
grey matter)
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(symptomatic epilepsy) )
+ E MR (genuine epilepsy) :
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+ 1907 > Alzheimer :

mesial temporal sclerosis (P R]f#
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Hans Berger (1929,4¢. &) :
o7 BlZ % P (EEG, electroencephalography)
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“& - fETRA I RR 0 BT AP T SR

ik @







+ SERIEERNZE -
1 BB 2 i 52
2 SR AR TR 5

3. 38Rt 25 Ryt E

+ IR R sisHERBIN E ¢
1A= e
2 SRS RE T

i 4 | {ASS

Hemorrhage/blood leaks Clot stops blood supply
into brain tissue to an area of the brain
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Etiologies of Epilepsy

Neoplastic 4.1% —— Proportion of meidence cases (1935 - 1984) by
Infection 2.5% —

tiology of epilepsy (ol ages).
Degenerative 3.5% Chology oL £p EPSF( EigES]

From: Hauser WA Amegers JF and Kurland LT,
Epilepsin, 1993, 34: 453.464

Idiopathic 65.5%

Congenital §.0%
Trauma 5.5%

Vascular 10.9%
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257 25E (Partial seizure)

=SRERE:

R

a4

= (Simple partial seizure)

a4

= (Complex partial seizure)

% 25/E (Generalized seizure)

RAH2EE (Absence)
Al =% F (Myoclonic)
K2EAE (Tonic-clonic)
ArEZE/E (Atonic, astatic)



Seilzure Spread

1. FOCAL SEIZURE
B. Secondary

A. Spread .-_._.s'?'---f,____xﬂerlerall:alinnfi-,; -

.-l'-l..::-.‘i-r

1
J

.l'.'l
y

2. PRIMARY
GENERALIZED &
SEIZURE '

SEITIFES.

Fathways for setmire propagation.  Circuits
volved i focal (A) and primary
generalized spiee-wave (B) setzures are
shown. In 1A, the setzure spreads by
intrahemisphenic projections to patlateral
cottex, by cotmizsural fibers to hotmotoplc
contralateral cortex, and to subcortical
centers. In 1B, secondary generalization

for a tocus takes place by first spreading to subcortical
cetiters | which then rapidly disseminate the setmure. In (),
the diffiuse connections between the thalarmus (red oval
stucture) and cottex together generate spike-wave

From: Lothman BW b Dodson BW and Fellock JM (Bds),

Fediafric Rpilepsy: Diagnosis and Therapy Demos, 1993




A, Tonic phase

ncontinence
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EEG: tonic phase
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Gonaeralized fast, T
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and muscie artifact | sac
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Generalized Tonic-Cloni¢c Scizures
8. Cloni¢ phase
neantinance
Cyanosis | A
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Clonic jarks
| of lmbs, body
Eyes blinsing and teas

EEG clonic phave
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C. Postictal stupar

Unresponsive

Limos and body

Salivary limp
aronling
EEG: posticial
r| 1 r'( M- 3
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Absence (Petit Mal) Seizures

Seizure:
vacant stare,
eyes roll

Between
seizures
patient

EEG normal Absence seizure
between seizures (3/sec generalized spike-and-wave discharges)

Fpi=A) e~ »,\,A

I\
A«J

Fpam bzt

Patient is unresponsive, blinks eyes



Simple Partial Seizures

Posteentral Central Precentral

Somatosensory. Tingling ayrus sulcus gyrus T Focal motor. Tonic-clonic
of-contralateral limb, movements of upper

face. or side of body {or lower) imb

f"c-‘.'é" TIH gt . Contraversive: head
~ EEG:ifo . : and eyes turned to
Ve SR opposite side

Visual. Sees flashes
“of light, scotomas, Autonomic. Sweating,

unilateral or bilateral c AP ~ flushing or pallor,
blurring TR RELT . = and/or epigastric
: - sensations

Auditory. Hears ringing,
hissing or noises




+ http://www.youtube.com/watch?v=Nds2U4Cz

vC4  Grand Mal

+ http://www.youtube.com/watch?v=RVwnMR
VAFQIl&feature=related Absence

+ http://www.youtube.com/watch?v=amMVFQ
NPRIM



http://www.youtube.com/watch?v=Nds2U4CzvC4
http://www.youtube.com/watch?v=RVwnMRVAFQI&feature=related

A=

Electroencephlogram
(EEG)
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ek ( Nuclear Magnetic Resonance

Imaging > RIfENMRI)



http://upload.wikimedia.org/wikipedia/commons/3/36/MRI_head_side.jpg
http://upload.wikimedia.org/wikipedia/commons/3/36/MRI_head_side.jpg
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Table 6. Significant interactions of the antiepileptic drugs with other drugs

First Second drug Pharmacokinetic | Mechanism of interactions Pharmacodynamics efect
drug process
VPA antacide apsorption Adsorption | bioaviability, VPA]
AE food apsorption binding changeing of bioaviability
VPA cholestiramin distribution binding VPA with VPA,
cholestiramin

PHT aspirin metabolism metabolism PHT? PHT,
PHT fluconasol, metabolism inhibition CYP 2C9, CYP 2C19 | PHT? toxic 1

ketoconasol
PHT insuline metabolism inhibition CYP 2C9 PHT 1
PHT doxicycline metabolism induction liver enzym doxicyclin]
PHT fluoxetin metabolism inhibition CYP 2C9, CYP 2C19 | PHT?
CBZ Cimetidine metabolism metabolismCBZ| CBZ1,adverse efect?
CBZ doxicycline metabolism Induction CYP 3A4 Doxicyklin]
CBZ Cortikosteroid metabolism Induction CYP 3A4 degrese efect

drugs corticosteroids
CBZ Macrolid antibiotics | metabolism inhibition CYP 3A4 Toxic CBZ?

metabolism CBZ)|

LTG Antituberculotic metabolism metabolism LTG? LTG)

drugs
VPA cimetidin excretion clirens VPA] \VPA*, toxic VPA?
CBZ viloxazin excretion Inhibition of clirens CBZ toxic efects CBZ?
AE pesticide metabolism Induction of liver enzym pesticide |
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PEE A SE YRS R

94 FEMRIUELOSERMETTR 95 £
HE B SR s # vs [EFE
Allopurinol 7 11% 10
, (1249%)
2 Carbamazepine 6 9%
Isoniazid 5 8% sy
3 Pyrazinamide 5 8%
Rifampin 5 8%
4 Phenytoin 4 6% 9
- (1290)
Co-trimoxazole 3 5%
E Diclofenac 3 5%
Ethambutol 3 5%
Lamotrigine 3 5%

5 BSOS Qa5







- Stevens-Johnson syndrome

SR AR SR AR TE B E







b

N







N

{BIRICRESRIIREAN R B2 BSERRIA T 2
04/09/07 18:49:26 (thtitzeEB AN RILLHE)

— (I FEA G EE T BV EES F!ﬁﬁ_ﬁﬁ“ﬁ
H—RMZR AR BRis R BT
A FIE TR REE P ERFEABEIT - 1_
;ﬂﬂ&n‘m » RIS BT (R IRICR BBk 8 i DA
IR E B °

)iT







+ FFRERE ( Corpus
Callosum ) 84S XIS
HAFEK ( cerebral
hemisphere ) B FBE2H 4%
BEEE - AFBREVER
,u7Fﬁ O A5, (HFHARAS IR
o T (R R A R B =
0 PEDEETR M S E

( Epileptic Seizure ) HY14

= MEE



http://www.vh.org/adult/provider/anatomy/BrainAnatomy/Ch5Text/Section03.html
http://www.vh.org/adult/provider/anatomy/BrainAnatomy/Ch5Text/Section01.html
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