Anat oy and Physi ol ogy |1
Exam #4 Revi ew

1. Mx and match; note that the m x and match may i ncl ude
di agranms of the |ung.

2. What is respiration and what three process are involved in
respiration? Wy do cells need oxygen?

Respiration — The process of gas exchange in the body

A. pulnonary ventilation — Breathing in/out

B. External respiration — diffusion of gasses in/out of the

bl ood & transport of gasses by the circulation system

C_lInternal respiration — cellular respiration

Cells need oxygen to produce energy.

3. How many | obes does the right |Iung have and how many | obes
does the left lung have? Wiy does the left |ung have fewer
| obes?

Right lung has three |obes, left lung has two. Left lung is
smaller to make roomfor the heart.

4. What are the plural nenbranes and what are the |ayers of the
plural nenbranes (i.e., parietal pleura, plural cavity, and
vi sceral pleura)?

Pl eural nmenbranes — The serous nenbranes that surround the |ungs.

Parietal pleura — The layer of the pleura that lines the

thoracic cavity, outer nost |layer of pleura.

Pl eural cavity — Space between the Parietal pleura and the

Visceral pleura, Filled with lubricating fluid to prevent
friction fromthe novenent associated with breathing.

Visceral pleura — The layer of the pleura that lines the |ungs.

5. Explain how inspiration and expiration of air into the |ungs
occurs?

Inspiration: The di aphragm noves down (contraction) and the

chest noves out slightly increasing the size (volune) of the

thoracic cavity, this causes a lower pressure inside the |ungs

and air noves into the |lower pressure zone. Primary nuscles:

di aphragm contraction and external intercostals contract to nove
the chest out.

Expiration: D a hra m noves u and ribs cl ose nornall mﬂo_
nusc!es): Contraction of snnoth nuscle in bronch!oles: El astic
recoil of alveoli; attraction of water on alveoli walls.

6. Wiy is the trachea surrounded by cartil age?
To prevent it’s collapse during inspiration.

7. What is surfactant and what does it do?
A lipoprotein secreted by the type Il alveoli cells that reduces
the surface tension of water on the alveoli walls, preventing

them from col | apsi ng.

8. Explain how the vocal cords produce sound.




The | arynx houses the vocal cords lottis) in an opening called
the rima glottides.
- Air novenent over the vocal cords causes themto vibrate to

produce sounds.
- The tighter the vocal cords are pulled the higher the pitch

(greater the frequency) is.

- Miscles can be used to pull the vocal cords tighter.

9. How is the breathing rate regul ated? What does your body
sense to up the breathing rate?
- Medullary Rhythmicity area (nedulla obl ongata
o Controls the basic rhythm of breathing,

o nornally 2 seconds inspiration, 3 seconds expiration.
o inspratory area that sends the nessages to the |ungs
to inhale.

o hbrnal expiration does not require any messages
o expiratory area of the nedullary rhythnmcity area is

responsi ble for sending nessage if needed.
- Pneunotaxic area (pons): Transmts inhibitory inpulses to

the nmedullary rhythmicity area to inhibit it’s signals to
the lungs before the | ungs becone overfilled with air.
- Apneustic area (pons): Transmits stinulatory signals to the

nedu!lary rhythmcity area to activate it and prolong
i nspiration. . .
- pneunot axi c override apneustic.

Senses used to control breathing:
- Respiratory center of the nedull a obl ongata has

chenosensitive area that senses the CO and H* concentration
in the blood and increases the breathing rate if either is
hi gh.

- Aortic bodies of the aortic arch carotid bodies of the |eft

and right carotid arteries also sense the CO and H-
concentration in the blood and increases the breathing rate

if either is high. They also sense | ow oxvgen | evels and
increase the breathing rate if it drops too |ow

10. Be able to explain Boyle’s law, Dalton’s |law, and Henry’'s
I aw.
Boyle's | aw
P P,
Vi = W
The conbination of pressure & volune nmust remain constant, so as

the pressure increases the volune (space) would decrease
proportionally, or vice versa. If the pressure doubles the
volune would be cut in half.

Dalton’s Law

The total pressure inside a container is nmade up of all of the
pressures of all of the gasses in the container. I.e. if there
are three gasses inside a container, then the pressure produced
by each (partial pressure) added together is the total pressure
applied to the walls of that container.

Henry’s Law

guid is equal to the

The concentration of a gas dissolved in a
[

i
partial pressure of that gas over the liquid tines the




solubility coefficient of the gas. The solubility coefficient is
the rate at which a gas will diffuse into a liquid (different

gasses have different rates at which they diffuse into |iquids).
Henry's law is basically saying that the nore gas of a
particul ar conpound vou have (the higher it’'s partial pressure)
and the faster it natural diffusion rate will increase the rate
of the gas diffusing into the liquid and vice versa.

10b. Using these | aws explain why breathing pure O would
i ncrease the ampunt of G in the bl ood?

Pure O woul d cause the persons partial pressure of oxygen to be

100% The increase of partial pressure would increase
hemagl obins affinity for O.

11. Wi ch gas oxygen, carbon dioxide, or nitrogen has the
hi ghest solubility coefficient? Wat does this nean?

[\ = 0.012
O = 0.024
Co_ = 0. 57

The higher the solubility coefficient the faster the gas will
diffuse into a liquid.

12. Explain the affects of partial pressure, tenperature, and pH
have on henogl obin's affinity for oxygen.

A. Partial pressure of O: The |lower the partial pressure, the

| ower the affinity for O.

B. Tenperature: The higher the tenperature, the |ower the
affinity for G.

C. pH The lower the pH the |lower the affinity for O,

13. Explain the two ways oxygen is transported in the bl ood.
Henogl obin — (97%
Plasma — (3%

14. Explain three ways the carbon dioxide is carried in the
bl ood.

Di ssolved in plasma: (79

Henogl obin: (239 bonds w ani ne group

bi carbonate ion in plasm: (709
Co + HHO 2 HCO; = H + HCOs

15. Be able to explain in detail the novenent of CQO through the
bl ood as bi carbonate ion. Know the equations for carbonic
acid and bi carbonate ion formation.

Ti ssue Exchange:
1. CO, is taken into the RBC where it forms carbonic acid (CG

+ HO 2> H.CO; [ enzyme Carboni c anhydrase])

2. The carbonic acid then breaks down into a hydrogen ion and
an bi carbonate ion (HCO - HCOs + H)

3. The bicarbonate ion is then noved fromthe RBC into the
bl ood plasma in exchange for a G- ion (chloride shift) this
keeps the charge of the cell in balance.



4. The free H+ ion bonds w th henogl obi n.

5. The bi carbonate ion bonds wth a sodiumion making sodi um
bi car bonat e which noves in the blood to the lungs. (HCO: +
Na* > NaHCG;)
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(b) Exchange of O, and CO, in the lungs (external respiration)

In the Lungs:

1. The low C% in the lungs causes the carbonic acid to
di sassociate into HO and CO (HCO > HO + CQO).

2. This causes a drop in the amount of carbonic acid, so the
bi car bonate ions conbine with a H ion fromthe henogl obin
(H + HCOr > H.CO).

3. As the HCO; noves into the cell, a - ion noves out of the
cell to keep the bal ance.

4., The HCOs noving into the cell is taken from Na HCG;,
| eaves the Na* ion in the plasma where it conbines w
C-ion to form Nad .
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16. How does the respiratory systemrespond to going up in
altitude where air is thinner?
As vou nove to a higher altitude the air is thinner and there is

|l ess O, _avail able. The body responds by producing nore red bl ood
cells (caused by the release of EPO and increasing the

respiration rate.

17. Where is nyogl obin found and what is its function? Be able
to explain why the saturation curves for henogl obin and

myogl obin are different. Be able to explain the saturation
curves for adult and fetal henogl obin.

Myoglobin: is found in red nuscle and Iike henoglobin its

function is to store oxygen for later use. Moglobin is only

able to store one oxygen nolecule therefore it is saturated four

tines faster.
Fetal henpglobin: Is found in fetuses for the last 7 nonths and
in newborns for the first 6 nonths. It has a higher affinity for

oxygen then the nother’s henpglobin so that they babies
henogl obin will be able to take oxygen fromthe nother’s

henogl obi n.

18. Be able to define and explain the followi ng |ung capacity
nmeasures: anatom c dead air space, tidal volune, inspiratory
reserve volune, expiratory reserve volune, vital capacity,
residual volunme, mnute respiratory rate, and al veol ar
ventilation rate.

Defined in mx and match list.

19. What two processes occur in the kidney?
Blood filtration and reabsorbti on/secreation of wanted materials
filtered out.

20. O what benefit is it to have the kidney filter out
everyt hing bel ow a gi ven nol ecul ar wei ght ?

The filtration of everything below a certain size reduces the
energy required to filter out the itens that are not wanted.

21. What is the juxtagl omerul ar apparatus and how does it
control the filtration rate.

The juxtaglonerular apparatus is located in the distal
convoluted tubule of the cortex of the kidney.

Regul ation of filtration rate:

A. If the filtration rate is low, then low - |levels near the
juxtagl omerul ar apparatus triggers the production of the enzyne
renin.

B. Renin causes the plasnma protein angiotensinogen to form

angi otensin |

C. angiotensin | noves through the blood to the lungs where the
enzynme angi otensin converting enzyne (ACE), converts it to

angi otensin 11

D. angiotensin Il triggers aldosterone release fromthe adrena
cortex and causes vasoconstriction increasing bl ood pressure.

- Vasoconstriction in the blood vessels that |eave the

gl onerul us increases the blood pressure in the glonerul us




increasing the filtration rate. €«

22. What is filtered out of the bl ood?
. Water

1

2. Water soluble vitamns
3. Urea
4
5

. lons
. A ucose/ Fruct ose

Filtration Reabsorption Concentration

Sacration Reabsorption
of Na'

of water

Amino acids

Proximal H+ g4
tubule

Glomerulus and SRR

Bowman's capsule

23. What is reabsorbed and what is secreted in the proxim
convol ut ed tubul e?

Reabsor bed:

- (PCT Only) ducosel/Fructose

- (PCT Only) Amino acids

- (PCT Only) Albumin (plasma proteins)
- Na*: Na/K punp

- d-

- O

Secr et ed:
- K+
- H




24. What is reabsorbed and what is secreted in the descending
and ascendi ng | oop of Henle?

Descendi ng reabsor bed:

- HO

Descendi ng secr et ed:

Ascendi ng reabsor bed:
- Na*: Na/K Punp
- d-:

Ascendi ng secreted:
- K=

25. How do the | oop of Henle and the vasa recta lead to
i ncreased water reabsorption by counter current nultiplication?

Direction
~ of filtrate

movement /W

Directon
of bloga flow

The vasa recta is a blood vessel that runs next to the | oop of
Henle. The two run in opposite directions. As the filtrate is

novi ng through the ascending | oop of Henle ions nove fromthe
filtrate into the blood (vasa recta), this causes the bl ood
which is descending to have a higher concentration of ions then
the urea. As the blood is ascending in the vasa recta, it has an

osnotic effect pulling fluid fromthe filtrate. The blood in the

vasa recta maintains this higher level of ions the entire tine



it is passing by the descending |oop of henle, keeping the
osnotic effect going the whole tine.

26. What is reabsorbed and what is secreted in the distal
convol uted tubul e?

Reabsor bed:

- Na*: Na/K Punp

- d-:

- HO

Secret ed:
- K+

- H

27. Explain how antidiuretic hornmone and al dosterone affect
reabsorption in the kidney.

ADH Antidiuretic Hornone: (pituitary gland).

- Makes the distal convoluted tubule and the collecting duct

nore perneable to water

Al dost erone: (adrenal cortex).

- Regulates Na/K punp, controls the reabsorption of Na* into the
bl ood pl asna.

- High levels of aldosterone stinmulate the absorption of Na* into

the blood and the secretion of Kt out of the blood into the
filtrate.

28. What is reabsorbed and what is secreted in the collecting
duct ?

Reabsor bed:

- Na*: Na/K punp

- HCO;: diffusion in exchange for d-

- KO

- Urea

Secret ed:
- K+
- H

- - diffusion in exchange for HCOs-

29. What is acidosis and why do respiratory acidosis or

nmet abol i ¢ aci dosi s occur?

Aci dosi s: blood pH bel ow 7. 35

Respiratory aci dosis: inadequate novenent of CO, out of the blood
causes the blood pH to drop (pCO_> 45 mm Hg). Usually caused by:
enphysenma, pul nonary edema, or a reduction in breathing rate.

Met abol i ¢ aci dosis: pH drops due to a |l ow | evel of bicarbonate
ion in the blood (HCOs below 22 nEg/l). Oten caused by diarrhea
[ bases out the bottom, renal disfunction, accunul ation of acids
due to ketosis, an accunulation of lactic acid, or a failure of
ki dneys to secrete H ions from netabolismof dietary proteins.

30. What is al kalosis and why do respiratory al kal osis or
net abol i ¢ al kal osi s occur?

Al kal osi s: bl ood pH above 7.45.



Respiratory al kal osis: Mdst commopn cause i s hyperventilation

whi ch can be caused by high altitude, pul nonary di sease, stroke,
anxi ety or aspirin overdoses (pCO < 35 nm Hg).

Met abol i c al kal osis: pH rises due to high |levels of bicarbonate
ion in the bl ood (HCO;: above 26 nEq/l). Mst comon cause is
vom ting of gastric contents [acids out the top]. Al so caused by
severe dehydration, endocrine disorders or diuretics.

31. How do the kidney and the lung function to regul ate bl ood pH?
Kidneys: If acidosis the collecting duct dunps H ions, if

al kal osis collecting duct dunps K* ions.
Lungs: Renpval of CO reduces the amount of carbonic acid which

influences the pH of the bl ood.

32. How does carbonic acid buffer the bl ood?
Carbonic acid / bicarbonate is the primary buffer for the bl ood
nmade nost effective because the body has the ability to renpve
chem cals at either end.
In the case of acidosis the chem cal equations are:

H + HCOs: 2> HCO 2 HO + CO
Then in the lungs the CO? is converted into a gas and exhal ed
leaving us with sinmply water to resol ve.
In the case of alkalosis the chenical equations are:

OH + HCOs: - CO»2 + HO
This gives us water (which we know how to deal with effectively)
and bi car bonat e.

33. Nane and explain two other blood buffers.

Henogl obin acts as a buffer by absorbing H-.

certain am no acids can act as buffers by absorbing H or
rel easing H to neutralize OH.

34. \What conpounds act as urinary buffers?
Phosphate buffers
Ammoni a buffers

35. Howis water distributed in the body?

Body is 50-60% wat er

- 2/3 of water is intracellular

- 1/3 of water is extracellular

- 80%of extracellular is interstitial fluid (between cells)
- 20% of extracellular water is in the plasm

36. What hornones regul ate water bal ance at the kidney and what
do they do?

ADH Antidiuretic Hornone: (Pituitary gland), rel eased when water

content is |ow (sensed by osnoreceptors in hypothal anus), causes

the distal convoluted tubule and collecting duct nore perneable

to water, increases reuptake of water fromurine. Al so reduces

sweating.

Al dost erone: (adrenal cortex), released when filtration rate is

low (low O - in the tubule), Causes Na* to be reabsorbed fromthe

di stal convoluted tubule to the blood (Na/K punp), resulting ion
gradi ent causes water to be reabsorbed by osnosis.




Atrial natriuretic peptide (ANP): (atria of the heart when right
ventricle is stretched), increases fluid |oss into urine by
increasing the glonerular filtration rate and suppressing the
secretion of Al odsterone, ADH and renin.

37. How are the major ions in the body distributed inside and
outside cells?

| ons Intracell ular Extracel [ ul ar

K* Hi gh Low

Na+ Low H gh

HPQ,-2 Hi gh Low

a- Low Hi gh

HCGs- Lower Hi gher (2/3 of total)

Positive charged (*) 1ons are cations, negative charged anions

38. How are the following ions (Na*, d-, K, HCOs, Ca*,
phosphat es, My**) regulated in the body?
Aldosterone hb+ d-, K-
Kldneys
Bones: Ca*, Phosphates (HPQ-, HPOr2, PQc3), Mg*.

39. Explain how dialysis works?

Bl ood fromthe body is run through dialysis tubing, which runs
through a tank of water that contain the sane concentration of
ions as nornmal blood. Toxic naterial and excess water, diffuse
out of the blood through the walls of the tubing into the
dialysis water. If the blood is lowinions or lowin water,
sone Wil diffuse into the blood fromthe dialysis water
Dialysis doesn't regulate the conpounds found in the blood as
well as a properly functioning kidney. For exanple, dialysis
renoves the hornone erythropoietin, which triggers the

prodyction of red blood cells, so people on dialysis nmay devel op
anem a.




