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Response to environment

Physical Factors:
Sound
Light
Heat
Gravity

g 7 g¢” Chemical Factors:
- Taste
Odor
Drugs
Tongue

G-PROTEIN-COUPLED
RECEPTOR

SUGAR OR \\e @
SWEETENER © O
* S &>
N
ENZYME G-PROTEIN
COMPLEX
Palatine Tonsil (ALSO CALLED
GUSTDUCIN)
= Lingual Tonsil
Circumvallate =
Papillae PRECURSOR
Foliate Papillae SECOND
MFSSENGFR
Fungiform, N = Filiform Papillae X
P:pillae A\ Nax

Filiform Papillae Car’®

Circumvallate
Papilla

Taste Buds
Connective Tissue
Salivary Glands
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The Nobel Prize in Physiology or
Medicine 2004

"for their discoveries of odorant receptors and the organization
of the olfactory system"

/)
¥ "

/ -
to HHMI B

Richard Axel Linda B. Buck

USA USA

Columbia University Fred Hutchinson Cancer

New York, NY, USA; Howard Research Center

Hughes Medical Institute Seattle, WA, USA; Howard
Hughes Medical Institute

b. 1946 b. 1947

Olfactory tract

Nasal cavity
~5 million olfactory neurons

/ C | are located in the olfactory
O . ' epithelium on the wall of the

nasal cavity

© Brooks/Cole - Thomson Learning
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The Olfactory Epithelium

Olfactory bulb
4. the signals are transmitted to
o, higher regions of the brain
cell S
Glcmcmlus\ 4 = —

3. the signals are relayed in
glomerus

Olfactory receptor <
cells

1"/ ) 2. Olfactory receptor cells are
activated & send electrical

D) signals

1. Ordorants bind to receptors

@ Odorant
m receptor
o
. o 2

.
.
Air with odorant molecules
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:_g Neurons are the oldest and longest cells
<= in the body !
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Newrons have Aiverse forms

o TORBRRIE SRS XRBMEERE

Neuwrons communleate with each other at SYNAPSES

v TORMREAEEEMEE M E RN

Neurons have ability to genernte electricity

2 TSR ARESOIKHIEE

Neurons have high vate of metabolic activity
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Neurons have an efficlent tra nsport system

.....52‘%/%&{%/:?)&;0



R

& /) H

Axon terminal ‘
_ YV

= BFR & e Bl

tree

20ms 2.
EEE S F Ty L

L‘ggient \ i

Node of

Ranvier

AR b *

o 4 e R
o | ARG F R BET AR AN
2om\ﬂ i
10ms

Tel;;n!nal_ ﬁdv % % ﬂ‘

AR EFRBREONSLBLL
~ SR (4o ¥ - AT e R
terminal B,DP% ,f‘:ﬂ‘! né )

' 2

The Somato-dendritic Tree

Synapse__
rBAEAS A « 241ty | ‘

ﬁ&# (kﬂ%&%&ﬁ%@*é@ P!ramldf S:;r;t{(lac

neurons ) Pyramidal neuron
REwE (IERE N

SHEAKSY (pallid
JCHBRE )
%#6@ ( %%CPQQ dendrite N

Cell

. /bcd\‘

— Apical

Axon

] N
N SR8 B
(BB o

k‘ —ﬂﬁﬁgﬁ ’ f@-{&aasal_
E%@,Ej}iﬁﬁﬂdew\ne
BibAE A o H

Y R e e 2 |
spine » 1B
LE~OEB(spiny) » ﬁesau,czﬁ -

— Axon

H4s » A dendritic
’W(Z\ ARBE » AOVSE

e spine (smooth) o




RRERTA > 2R 2RI

Dendritic
Spines

HIGET @ 9

|
leninmsy o2
aniic

stibnsa



RRERTA > 2R 2RI

Sisgernzszod
IIDJ(|€‘ 291 ‘

Jisqenye
2abieav

S Bone

Jitgeead
[ E]
= afiqe
o% —
e
flal> \
&
- |
o J
/ afibnaa

increase the surface area available
for new synapses to form

Jisqenye

Sisgernzszod
2abieav ‘

210103231

Dendritic Spine ., -

Jitgemeand
[ E]
anige
k‘ é—ﬁijﬁ-%ij ? J‘/( '—"F)T E‘J)“—zﬁ: g ré-» f’l‘ ';:i :’7‘ E'—fj )Ilgglr:{e I\
P [F]A5 % 414~ > #L % dendritic spine > &
# & 2 e + dendritic spine P 7 & |
e i
afitbnsd

i > 3 g 249 ~10% @ (spiny)
Al ¥ 3 &> #cendendritic spine (smooth) e

10



RAERTA - 8B 708

Normal and Abnormal Dendrite

‘ Dendrite from a
normal infant

Dendrite from
a mentally
retarded infant

10 um

Long-term potentiation (LTP) or learning induces
morphological changes in dendritic spines.

Most excitatory synapses in the brain terminate on
dendritic spines

11
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Morris water maze (by Richard Morris): spatial memory

Hidden platform

Wading pool

sy gy

Before learning After learning

LTP (1 hr later)

Growth of Spine
dendritic formation/
filopodia maturation
_—— ——
Mf
Axon oS0 T aee.
—-——w\ua_‘:c/—‘— eod :0 o
Inactivity 0l 20d)
Tetanus/LTP Syndecan-2
Secreted PDZ proteins
factors
T I
Dendrite -_—
e —_——
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The Somato-dendritic Tree is the neuron’s
Receptive Pole
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Axon terminal

Synapse__
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tree

2 Initial
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G ) =2 | (neuronal cell body)
' the metabolic center
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The Axon & axonal collaterals
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Synapse = Syn + haptein
'

together clasp

113Years 014

Since 1897

Michael Foster & Charles Sherrington
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Presynaptic Nerve

¢
: 4
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1 K28
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Muscle Cell

The Axon & axonal collaterals are the neuron’s
Transmitter Pole
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The Nobel Prize in Physiology or Medicine
1963

"for their discoveries concerning the ionic mechanisms involved in excitation and
inhibition in the peripheral and central portions of the nerve cell membrane”

Sir John Carew
Eccles

® 1/3 of the prize
Australia
University College

London, United Kingdom

b. 1903
d. 1997

Alan Lioyd Hodgkin

® 1/3 of the prize
United Kingdom
University of Cambridge
Cambridge, United
Kingdom

b. 1914
d. 1998

Andrew Fielding
Huxley

® 1/3 of the prize
United Kingdom

University College
London, United Kingdom

b. 1917

18
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The rapid opening o(\

600

voltage-gated Na*
channels allows rapld
entry of Na*, movmg
membrane potential :
closer to the Na*
equilibrium potential i
(+60 mv)

e

closed Na*
channel -~

e an "I
= Flelati_v_e_lllemb:ane permeg!gilig

@) a6

Membrane potential (mV)

Neuron Membrane

- 8

[
8

/\ The slower opening of

voltage-gated K* channels

1 2 3 4
Time (ms)

allows K* exit, moving
membrane potential
a closer to the K* equilibrium

Action potential potential (-90 mv)
L SlEV
After hyperpolarization
O Y e
| @
©) NI
©@
0 1 2 3 4
Time (ms)

iR R0 sE R LRI RAFFTIR UK OSSR T B30

- e
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TABLE 6-2 Distribution of Major Mobile lons
Across the Plasma Membrane of a
Typical Nerve Cell

Concentration, mmol/L
ION EXTRACELLULAR INTRACELLULAR
Na™ 150 1153
Cl 110 10
K* 5 f10]
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Ca2+ N a+ K*

REER:N » BEFRBEHMTOVRERAETREMN - 20 :
Nat Bt F3BEITHRESHE Nat 603EBHRE K F10~201% ; M
Kt Bt FBBITHAEHE K oBZE MR Nat S100BLLL o

What makes a channel
selective?

Pore size ¢

P—
B

20



R

G rdii

BRESHEXFENBESURMABHRRYE » BT REAH
B ERIFH SRR TR ?
Bl R EBEEAREIBE BT Nat B K I8 ?

ACh receptor Na* channel K* channel
pore pore pore

H,0 Na*

p——— b bk k= b
6.5A 4A(0.4nm) 33A 2.8A 1.9A

v f

N

11_1?.“‘?
"‘?‘__‘f K* channel » g7 3EK* (2.66) 3&58 -
J

Molecular Neurobiology, P.88 PR geNa* (1.9) SE5&08 ?

K+

o

&

)

21



R

g
Hydrogen bonds

& /B

lons in solution are surrounded by
waters of HYDRATION

@+ N0 O%
D8 ¥

\

e -
1 b
// o
”
% ,Q
+
\
\
("]
o Um,*
anm

g
-
L
T
v

+

W

A
+
X

\
\\“\‘“
-~ AV
9
f

+
”(’ru
+

Flokoa + & ey
= % ¥ NazCl

Iy

¢, .
4

4 - ‘ 3+ &£ (ionic bond)
I S Nagz Clz [ Flag+ 47
N EI

22



RRERTA > 2R 2RI

The ease with which an ion moves in solution depends
on its size together with the shell of water surrounding it

lons in solution are surrounded by waters of hydration
Small ions have stronger effective electric fields

Smaller ions attract water more strongly

The smaller the ion, the lower its mobility

For K*

Na* channel K* channel

pore e

2.66 + n*2.8 > 3.3 (K channel)

. i & . For Na*
. 1.9 + n*2.8 > 4 (Na channel)
; s~

i 1.9A 2664 . .
44 G 284 Principal of Neural Science p.106

Ui
N
t..;

o {[) i
SR in )

L el

The Nobel Prize in Chemistry
2003

Peter Agre Roderick MacKinnon

USA USA

Johns Hopkins University School Rockefeller University

of Medicine New York, NY, USA; Howard

Baltimore, MD, USA Hughes Medical Institute
b. 1949 b. 1956

23
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=2 ~ I ‘ -,
4 : - o D
: ,;7 B oo e —a lon filter

Cell membrane V4 }

lon channel

In 1998 Roderick MacKinnon
for the first time determined
at high resolution the
structure of an ion channel.
By showing what the protein
I' : looked like at the atomic level,
he also realized how it
\z functions.

Gate

Hlustration: Typoform

&% 2003 NOBEL PRIZE

Research illustrations

Roderick MacKinnon, M.D.

John D, Rockefeller Jr. Professor

Lak y of Molecular Neurobiology and Biophysi
Investigator, Howard Hughes Medical Instiuee

What Is a Potassium lon Channel?

call surface, tuming a
thought into an action.

e e o
- e e
Sl Eres
SRS I V/RUA
(o)
Specialized proteins Each type of channel has its
called ion channels move own particular type of
electrical signals across a channel configuration,

Tha type shown above i
specific to a potassium ion.

lon channels wark according
to ilve power of diffusion.
Butthey must be selective
and diffuse only those
ions which move the signal

Because of the selectivity
fitter within the channel,
only potassium ions readily
mov4 through, while smaller
sodium ions will not.

Potassium lon Channel Gating Structures

Discovery of the
voltage galing siructure

OO D B e o
o e PR ONE 0 a0 B L ¢ .
o i o o o o (W] o ©
1998 2002
77777777777777777777777777777777777777777777777777777777777777777777777
Discovery of the Discovery of the
pore structure chemical gating structure

&

D: R\
2252003 nobel |

24



R

& /B

BMFERPEEREHE > It
Bsize HFLBARSRAMEILER
MRS KE (GREH10Ysec)

BT BB 0UEIF M
SRE RS I YK A bR

FLBPRBEFORES

TR TEEPORERS
fIss

HMFIREBEREHEERMNE
BX 69 BE 8 ) 52 AR T A B 5 LS
Sy RAEHE » M LT8R T B
RS SR ILEL BRKE

Extracellular side ©
Membrane Lk
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closed Na*
channel TABLE 6-2 Distribution of Major Mobile lons
.t Across the Plasma Membrane of a

Typical Nerve Cell

Concentration, mmol/L

ION EXTRACELLULAR INTRACELLULAR
Na™ 150 15
Cl 110 10

Neuron Membrane K+ 5
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© Brooks/Cole - Thomson Learning

v /, Input Zone

R i £ g
N \ ‘*‘.J \STD- Dendrites
|‘\ \ / and
UeA )‘/ Cell body
=N M e
Nucleus —J =
— =
P .
7 AAN Trigger Zone

4 /} )/“//{?J(\('\“ \\_W_W_r_”_1 / Axon hillock

Conducting Zone
\‘\./ Axon (may be from 1mm
“I to more than 1m long)

Wk g > 3 S i BRRE

Gk T 3R I gt L I Output Zone

i ;é; - ? \ _> Axon terminals
“The Active Response “ =

)
Y

Bl EBREAT g
b 4|
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Passive Current Flow in an Axon

s Positive current injected

electrode
Axon ‘)
i{ wﬁ .
L i 2 = \ i i — ) A\ J
\ \ i
l‘.. o 1'. W 15., b ‘
Record Record Record Record Record Record Record

Membrane

Potential 3 mV
(mV) 0 R I_L ﬂ ...f——-\s_ TN L S~ e

010203040 010203040 010203040 010203040 010203040 010203040 0 1020304(

Time (ms)

Neuroscience p.62

I

Setting off
firecrackers
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Active Responses to large depolarizing stimuli

Current

mecton ~ MlOre Positive current injected

Axon electrode

—— .

sofifies i Gl 0N BNl ﬂ A/
-6

5
02468 02468 02468 02468 0246802468 02468

Membrane
Potential
(mV)

Neuroscience p.63

l
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35
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® N
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Voltage

K+ spread |

i 191 5
Tl i s

The Domino Effect e
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The Neuron p.58

4

Active response-- #8:7:Na’ channeli~ # -- regenerate energy
Passive response-- 487 Na" channel# $ B --No regenerate energy

\\ \\ \\ \\
\\ \\ \\ \\\
-~ < “~<
‘-‘"- \'- “"'--
2 oy 3 Ne— 4 The—

TR RT ARG active spread MR E D RBBRAES
K245 84E all or none FEXRI|ZSHEEMBR - 18P RE

ERTLSEBEREM N K ENEREE » AYNWERERSIE o
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FIFGREFSHTETMIoVamp | i tudeFERE - B FEAPH
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\ /

A Synaptic potential B Integrative action C Action potential D Output signal
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Voltage-gated
F‘a Ca?* channel

N

Neurotransmltter ,

wlecule “-‘ )4\
N 2%, g

Synaptic cleft =

% s 7 74
/ N7p AR ’ x ¥
Chemicallygated .~ A i “splde | R W \

ion channel for
Na*, K*, or CI Postsynaptic neuron

=Ubsyliapuc
membrane

Neurotransnitter
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Stimulator 1921, Otto Loewi = t4 0 Ny BB vaopdb
Austrian pharmacologist L‘ F ﬁ'i TS 'ﬁ ';-E'T e ﬁ—')

3§ % AR g
g4l Hlge A
Howphid F ¢ Rk

A

innervated non-innervated k‘ 3‘li: iﬁé 33‘7‘_'5’2 li‘lj /;i—i
g B gl
$= % Acetylcholine
vt WL k] B aRE
53

—-l-

Stimulate Nerve

Weart2 [ |[[[I[I[[ 1 | 1 1 [ [l

The Nobel Prize in Chemistry
1936

“for their discoveries relating to chemical transmission of
nerve impulses*”

Sir Henry Hallett Dale Otto Loewi
United Kingdom Austria
National institute for Medical Graz University
Research Graz, Austria
London, United Kingdom

1875~1968 1873~1961
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M0 AChTJ L b 358 ) 335 52K 5 b & (C) 0.01 uM ACh
RO BERERIRIRSR 0 R
i ACh 2RIBXKETP RS AT
R MBI BE R B 0L B4

o

Stimulate vagal nerve
(B) Inhibifry Nerves (D) 1uM ACh

C C
0 :
mV [
-50
100 ms . 250 ms .
Increase AP interval AP is abolished

HE%‘ 0B 1R & (e
BEEEYE f0{d 1
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ERBAMRRINAREIRBSERREEYEEREXR

ACh EE%S-—;@ @ %

AN#BER
BIEFEM K Axon 1§ BT RALEXR REEDERSLET
U TP AR 3E BT FBia R BRE R RR S FrdE 53838 » EXBEF
RARTERE 788 0FT HAMBRBIPRSGE B (RS HHI R
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WK RIBIRVIEIR

Endosome

S—
(©) {@ X
e® ® ©
Aar etin \
. geting
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Docking (
Priming Fusion
©® )
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Dock the Targeted Vesicles at Active Zone & Prime Them for Fusion

SNARE complex

SNAP-25
Syntaxin

Synaptobrevin

synaptophysin

synaptobrevin

syntaxin

SNAP-25

synaptotagmin
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BOTOX® Cosmetic

Botulinum toxin type A

Bioactive peptides:
signaling the future

The current understanding of peptides in cosmetic
skincare is generally tied to applications for:

Collagen stimulation
“‘Botox-like” wrinkle-smoothing effects

Journal of Cosmetic

40
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Botox-like via
SNARE inhibition

argireline’

(acetyl hexapeptide-3)

RE
e f
T ] ®
® §
), o~
%, 04\“

www.argireline.com

The First peptide for expression wrinkles
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argireline’

1 1217 206
SNAP-25

Coiled-coil prediction: 100%
EEMQRR——»

a-helix content: 12.9%

Int j cosmet sci 2002;24: 303—1(

Dock the Targeted Vesicles at Active Zone & Prime Them for Fusion

SNARE complex

SNAP-25
Syntaxin

Synaptobrevin

Botox-like via
SNARE inhibition
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Cone snall

funnel web spider w-Conotoxin

(Agelenopsis aperta)

Agatoxin

ERBAIMRRZINAGERBSAWNRBEDEERBX

ACh EE%E-—;% @ %

fnidie
SIEB L Axon B B FRALEXR REEDERSLET
2T R R AR E BT FE BB R RS FrdE 53838 » EXBEF
RARTERE 788 0FT HAMBRBIPRSBE B (RS I HI R
FA B8 BRBENREM
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A. The assembly of AChR

Nicotinic ACh Receptor ~ “slldill)”
(acetylcholine)

B1. No ACh bound B2. 2 ACh bound
Channel closed Channel open

Axon

Neuromuscular
junction

membrane
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benefiting society through science
Switzerland based @

SYN®-AKE is a small peptide that
mimics the activity of Waglerin 1, a
polypeptide that is found in the
venom of the Tropidolaemus
wagleri (3 ~ - £ 7).

52



RERTA -

R4

Torpedo Califonica

53



RAERTA - 8B 708

Electrocyte cells from the electric organ

e ———————

54




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


