Ch. 2, part 2: Cells & Their Environment

This PowerPoint has been updated 1/15/25
OBJECTIVES:

1. Understand cell membrane permeability
2. To recognize different types of cellular transport
(passive vs active)

3. To understand membrane potential and action
potentials

1. Types of Cell Membranes
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2. Types of Cellular Transport (how substances get across cell membrane)
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4 types of Passive Transport (Pg 16 Wiki Text)

1) Simple Diffusion (no protein carrier on cell)
2) Facilitated Diffusion (has protein carrier on cell)

— Plasma membrane
Plasma membrane — > = Carrier Protein

T = In the Membrane

o —_—> 4 @ -
» — ® e - /
o0 -———> b - ‘_\.;‘ N
Diffusing , -~ ® ge—a——> @ e — .
Particles @ - Diffusing e
: Particles
Simple Diffusion Facilitated Diffusion

1/17/2025


https://64.media.tumblr.com/8f766827aa63bccd385f2482a0b3681b/tumblr_nmgsp9u9DB1sk2szio1_1280.gifv
https://gifer.com/2D3q

4 types of Passive Transport (Pg 16 Wiki Text)ﬁ . e branc,

acra;

1) Simple Diffusion = movement of particles Feom high

= lr'ﬁ Lsw (_M“_\nq«—a,}’for\ Ld:)’f/)ou‘;’ CO_\\ L\"}th&‘}
s Pr‘o*&?n

carciecs,
Click HERE for online GIF

Simple Diffusion

Passive Transport (4 types):

2) Facilitated Diffusion (2 types!)
2a. facilitated diffusion with ion channels
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Passive Transport (4 types):
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2b) Facilitated Diffusion with Carriers
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Osmosis depends on “Tonicity” Normal (isotonic) saline : ,9.
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4) Filtration (or “dialysis”) Colvens
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Ex. Filtration of solutes through glomerulus of kidney nephron based on arterial
blood pressure entering nephron.
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2. Active Transport Pg 17 Wiki text
a) Primary Active Transport = movement of ions with a pump
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2. Active Transport Pg 17 Wiki text

a) Primary Active Transport = movement of ions with a pump
fueled by ATP.
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ii) Hydrogen (H+) Pump
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Ex. Parietal cells of stomach have H+ pumps. H '
N_eygm‘a (esomeprazole) or Iip_lg_sgc
(Omeprazole) targets these cells for those with

GERD.  apstro — esqphogen) rSiux Qisease
Slide updated 1/15/25
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2. Active Transport Pg 17 Wiki text

a) Primary Active Transport = movement of ions with a pump
fueled by ATP.
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b) Secondary Active Transport: Coupled transport slide updated 1/15/25

i) Co-transport (“symport”) = Energy gained from passive transport of one ion fuels
the activ%ransport of another ion in the same direction.

Passive transport of-N_a+ with its concentration gradient helps fuel the
active transport of glucose against its concentration gradient.
i sl A
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Click HERE for YouTube
video of cotransport of
Na+ and glucose, AND
explanation of difference
between primary and
secondary active
transport.

Antiport Symport

ii) Counter-transport (“antiport”) = Energy gained from passive transport of one ion
fuels the algtive transport of another ion in the opposite direction. 7

Ex. Na+ / H+ pump — regulates cell pH by transporting Na+ into cell and pumpingSH_-f_
out
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The importance of co-transport of Na+ and glucose in Oral Rehydration
-— —_— _—
Therapy (ORT):

Chronic diarrhea (from acute gastroenteritis, cholera, etc...) limits ability of intestines
to reabsorb salt & water, leading to risk of dehydration (life-threatening in children).
*—/—__\_’—_——-——_—-———_—'__—__‘—-_————————_/_/-

BUT diarrhea doesn’t interfere with co-transport of Na+ & glucose in intestines. Water
follows Na+ and glucose, by osmosis, across intestinal membrane, and into

bloodstream. Patient gets hydrated. , l}w}:‘i_ |
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BulkTransport = form of active transport to move Iarge suggtances
across membrane.
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4. Membrane Potential

Resting cell membrane potential (MP)=-70 mV
> inside of cell has “fixed number of anions” (neg chargeﬁ particles)

> number of K+ ions entering /leaving cell changes intracellular negativity
- The more K+ exits, the more neg inside becomes
- The more K+ enters, the less neg inside becomes

Copyright © The McGraw-Hill Comparies, Inc. Permission required fopsefommeia.o display
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Click HERE on the PDF of this powerpoint to see Clinical App
reading on hyperkalemia & Lethal Injections

Lethal injection is potassium chloride.
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DRUGS

1. Sodium thioentol: induzes sleap.
2. Pavulen: arrests breathing,
3. Potassium chloride: afiects ths heart.
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Action Potential - Changes In Membrane Potential
\7 Shoaladre cell
4 AP steps:

1. - Stimulus above MP thresh hold opens intital Na+ channels.

2. Opens more Na+ voltage gated channels (Na+ floods inward)
- drives MP from -70 to 430 mV) = “depolarization” Cawse s A,p
- Na+ channels close

5Hraw) q'.‘-ej

3. - K+ voltage gated channels open, K+ exits cell.
- drives MP back toward -70 mV = “repolarization” +300L
- may overshoot MP & go to -80 mV (“hyperpolarization”)

4. Na/+/K+7pump restores normal .

©)
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Cell Transport - Review

“Permeability” of membranes

Passive transport = no energy, with concentration gradient (“downhill”)
- Simple diffusion

- Facilitated diffusion

- Osmosis

- Filtration

Active transport = ATP required, against concentration gradient (“uphill”)
- Primary active transport (calcium, hydrogen, & Na+/K+ pumps)

- Coupled transport (co-transport & counter-transport)

- Bulk transport

Cell membrane potential (MP)
- Resting potential
- Action potential
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