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1.1 uwuulaldwaseru ATP (Passive transport)
1) N3uns (Diffusion) & 2 LUUAD
- ASUNIHUUTITUAN (Simple diffusion)
- Msunslaganfadann (Facilitated diffusion)
2) 99aluda (Osmosis)
3) lnegla®a (Dialysis)
4) udU9u (Imbibitions)
5) nsuwanildeulesau (lon exchange)
1.2 wuuldndssu ATP (Active transport)
1) nszuauNsLaafinnsuaUasy (Active transport)
2. mandeudivesansnudesnsaduuulingariuborurad(dreonuuuildngdsem ATP
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2.1 nszvunsienleleln@a (Exocytosis)
2.2 nszuaunsieulalela@a (Endocytosis)
1) ¥ilnlend@a (Phagocytosis)
2) Muleln@a (Pinocytosis)
3) mythasigwadlagendediiu (Receptor mediated endocytosis)

N15UN3 (diffusion) AensiAfeunvetauNIAATIINUTIAMEAMIVLIKILEUSTANT AN ILkILYeY
A5l AUNGNIUIAUVDIETLDY (LABDDNTDADULDUNUEL)
(key word d@fgyansunluasdesnieusnaiiiaisunaziedeunluuinaiiansiss) lnan1sunsil 2 wuuasll



1.1) MIUWIHUUSTIUA(Simple diffusion) [unisunsfilaenfadmn wsesmdeuuds (carrier) Tng
LA8 LU NISLNTVIReATURNTUN AU N LA UTIAYUE NNSIANAURIWTS Yise Aslenduiviey

Diffusion

—

(@)

0p0 o —
@}

%09 o O

[ih concenration] —————»

@ solute

Solute transport is from the left to the right;
movement of the solutes is due to the concentration
gradient (dC/dx).
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1.2) Msunsuuur@amn(Facilitated diffusion) Wunisunsvesanseldsiudamn(Carer) #iilag
Ummwamwaa“lmamq TUs@ugam (carrier) wmwmmﬂmwﬁvmLwaiu‘[maﬂamaqmimLLavaaﬂmm%aa
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JUN 1 wansmseealuda lngununniedeuillintesniudeuias (semipermeable membrane)
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(1) usanueedalufn (Osmotic pressure) ABLLIS At wilefunsindeuiivesinyiazans e
U7 Wuernead (wssdusedlufnffoussiliunsindouiivenililiinadoufinuinmdii
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1. 1unde (Normal saline) 0.85% $nenannidadonund

2. diden (Plasma) Snwiwadifinden

3. W1ded (Lymph) Snweaasniy
Hypertonic Isotonic Hypotonic
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Dialysis

fa) Al stant of dialysis b) At equilibrium
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udafinnsruavain(Active transport) [unsindeuiivedasannusnuitanuruwiuresaseyluda
USLIUNTAMURUILULUREISUNN gD AENE 191U ATP 2nnead
ACTIVE TRANSPORT

Energy from ATP is used
© © to move a particle through
© a protein against the
© direction of diffusion.

& ©

SUT 1 wananszUILNS active transport(@stiesluansunnuazly ATP)

Uaeidasldlunszuaunns Active transport
1. WsAugmn (Carrier) ailsog/uTinnuboviuiead
2. 1oulal (enzyme) Liveldlunisideusuvesdam
3. WM ATP 9 nw@ad
A9E19U84 Active transport MAgUsINgludoasy
1. Na*- K'pump 7iaausgam
= Aoy a
. NIRRT MNTN AN
- NSALANLITIR LA VRIAINTY
v A A A ] <
. MITuNFeusIvReNUanunAunsEaAnLla
& A 3
. MIYANGOUIIWIENTaIUa1NTA
aa ¢ o a1 1
. MIgeanshiivsylevindunvieniiels

~N O OO0 B W DN

a 1 -
. ﬂ'ﬁ@ﬂLﬂa@LLiVquﬂT@ﬂW“U

Extracellular space
e . Sodnum Q Potassnum

QQQQSR {
Cell membrane ) |
858858‘%

ATP

Intracellular space K

JUT 2 wama Na'- K'pump lagenfiensguiunisActive transport



M3 NAEUUUEXOCytosisiex = out = Wad1ean w3suen, cyto = cell) 1un1saLdesaToaNUBNYAR @13
wnidvnalvgliaunsamggiiudotusadld dmudesofvduondevineadtisthaseenainiead 1wy
mMsadesesliu andeUszam teulsiuazuoudued \udu
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Neurotransmitter Receptor
molecules sites

U 2 99 synaptic vesicle@angluussgansdeuszam (neurotransmitter)sausanuLgaviaiaag

Yougaauszam (neuron) InnseuIUNT exocytosis VnlansaeUseamesnundusiiu
9919389988 (synaptic vesicle) Wioluduiu receptor site vasiwaatnly

aurLiiAndases organelle wae exocytosis fiduRuSY
Ribosome yiwthiiaialusiu Tasagnueg 2 Usnasfe
1. Ribosome finunszarevalulu cytoplasm avasralusiulildneluead
2. Ribosome #ifinffu ER Uszinn RER %38 rough endoplasmic reticulum @aagasslusiudseani s
UanLas
sunauYasNsYUEsTUsAUBNUBNASITaFENSTUIUNTS Exocytosis Fadl
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yoemsldny sesnlusiufinanargnussqluga vesicle fia1591n Golgi body LufuneuiiazUdeseenuen
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JUN 3 wanamsvuddlusiueenueniead tngedueesuniuad RER uaz Golgi body
Wialilage vesicle naudsoanuan@adlngnis Exocytosis

n1sadesansiinluwes (Endocytosis)iasdfgyfe
2.1 Phagocytosis
2.2 Pinocytosis
2.3 Receptor mediated endocytosis (nMsuansitnlulgas lngedadiiu)

Endocytosis
Phagocytosis Pinocytosis Receptor-mediated
* ‘ endocytosis .
- - solid particie - * * > ¢ - *
* * - *®
. - - * = *®

mbran
*
Pseudopodium @ (6)-_ :Sco%ed i f Receptor
@ Coat protein
Phagosome Vesidle

(food vacuole)

Coated vesicle

U 1 uanenszuaumsthansidgiwadlnenszuauns exocytosis
Phagocytosis Lﬁui%‘miﬁwmiﬁLﬂumauﬁavﬁwajwaémiu wasuuaiise wwldiang ansdetoureauoufiauiu
wad 1FuniEn1suuuiin cell eating Tnsdmvendonuivadazusenluvliidnvazadrevinfiondon
Pseudopodium Teudeuasiinniglugad Insedendanu ATP fegrefiismuitu ezduidusuaiieoidu

< A LY a a [y N a U . a 2/
919119, WIALABAVITULUATILSY, LiALASHIRIULUATILSE, TN LN Trichonympha Auawldanndain
Lyzozyme

Ld
U &- pathogen

“—Nucleus

Phagosome U7 2 wanminlelnfavewadlnailiowadiuouniavesudauty lwaduuniisy
ganussyomsngniuvgadtitlulalnnaady gelalaleu (lysosome) WeansiniugeussgeuAigniy
aUNAYRIVRINIgNALBYLLYUSENTIT Phagosome)



Pinocytosis {w3sn1suvesmaiindiwaivienisendn cell drinking lnsdiuvesdevuwadasiinig idanly
lelnmanadu nanedusosuaus Bendn Cana liculi wdvasazngadnnn lngendendanu ATP fogeiinuigy
migaasavarelusiunduiniivientaels, nsgeduluiuiiadaludldibn

Endocytosis — Pinocytosis
Plasma membrane

U7 2 wannsihansiiureavaidigwadiuu Pinocytosis

Receptor mediated endocytosis Wunsthasdunsewu Ferritin, Chloresterol, Lipoprotein, Antigen Lsfhaj

\wad lagadeiiunianudnnig (Specific receptor) Juiiuansineguminzas lngdisudnnizazagusiin

LWHovuLwad A0819ugu N15ANEEY Low Density Lipoprotein, Transferrin, Immunoglobulin, Fibrin, Insulin
[ . 4{' v ¢ a d‘ v v & o A A 1% L3 [ 1%

waz gosluu Peptides duqludni (asazarelushueuiuimsuinmenitouwaduazvgalugudilululy

Tvwanady)

o Ligand binds to membrane receptor. Extraceliular fluid

©) Transport vesicle
and cell membrane

fuse (membrane

recycling).

O Exocytosis l 0 Receptor-ligand migrates to clathrin-coated pit.

N\

o Transport vesicle
with receptors moves = \{
o the cell membrane.

Oandc loses

To lysosome of <«
Golgi complex

O Ligands go to lysosomes  Endosome Intracellular fuid
or Golgi for processing.
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