Anat ony and Physi ol ogy |1
Exam #3 Revi ew

1. Mx and nmatch
2. What two major factors affect blood pressure?
Bl ood pressure(BP) = cardi ac output(CO x peripheral

resi stance(PR)

3. What is cardiac output and what two vari abl es affect cardiac
out put ?

Cardi ac Qutput (CO) — The amount of the blood the heart punps out

of the right or left ventricles each m nute.

CO = SV x HR

Stroke Vol unme(S — The amount of blood ejected fromthe right

or left ventricle in each contraction

Heart Rate(HR) — The nunber of heart beats per mnute

4. What is peripheral resistance? Wat 5 factors affect
peri pheral resistance and how do they affect periphera
resi stance?
Peripheral resistance — The resistance to blood flow through the
peri pheral part of the circulatory system
Factors that increase PR
A I ncreased bl ood vol une
B. Increased bl ood viscosity (thickness)
C. Reduced vessel dianeter
D. Increased vessel wall roughness

E. Increased vessel |ength

5. What is cardiac reserve? Conpare the cardiac reserve of a
wel |l trained athlete with the cardiac reserve of a person
wi th severe heart disease.

Cardi ac Reserve = CO Max / CO at rest

Wll trained athletes have a cardiac reserve that is 7-8 tines

their CO at rest. Severe heart disease can reduce a person’s

cardiac reserve to the point where the person can’'t do any
exerci se.

6. Define the end systolic volune and end diastolic volune and
explain how they are used to cal cul ate the stroke vol une

End systolic volune (ESV) — The anount of blood still in the

ventricles after the contraction is conplete.

End diastolic volune (EDV) — The anount of blood in the

ventricles after they have filled but prior to the beginning of

the contraction.

Stroke Volune (SV) = EDV — ESV

7. What three factors influence t he stroke volunp.
A. Preload — As preload increases stroke vol une increases.

B. Contractility — As contractility increases the stroke volune
i ncr eases.




C._Afterload — As afterload increases stroke vol une decreases.

8. What is preload and how does it affect to stroke vol une?
What is the Frank starling | aw?

Prel oad — The stretching of the ventricle when it is filled.

Frank Starling Law — The greater the stretching of the heart

during filling of the chanbers (i.e. preload), the greater the

force of contraction.

9. Wiat is contractility and how does it affect stroke vol une?
What affect do positive and negative inotropic agents have
on contractility. Name three positive inotropic agents and
three negative inotropic agents.

Contractility — The force of contraction of the individual

nuscle fibers in the heart.

Positive inotropic agents — Agents which increase contractility:

A. Synpathetic nerve signals to the heart

B. Epi nephrine and norepi nephrine — hornones which open cal cium

gat es.

C. Increased plasma calciumlevels

D. The drug digitalis

Negative inotropic agents — Agents which decrease contractility:

Inhibition of synpathetic nerves

Anoxia (i.e. |ow blood oxygen |evels)

Acidosis (i.e. blood pH bel ow 7. 35)

I ncreased plasna potassiuml evel s

Sone anesthetics |ike hal ot hane

Mmoo

10. What is afterl oad and how does it affect stroke vol une?
Nane two factors that affect afterl oad.

Afterload — The pressure that nust be exceeded before ejection

of the blood fromthe ventricles (i.e.the pressure required to

opent he sem |l unar val ves).

A. H gh blood pressure — Makes it harder to force bl ood through

the sem | unar val ves

B. Reduced vessel dianmeter (vasoconstriction)

11. List four neural or sensory systens that trigger the
cardi ovascul ar center of the medulla oblongata to increase
or decrease the heart rate.
A. The linbic systemof the cerebrummay increase the heart rate
bef ore exercise starts.
B. Proprioceptors trigger heart rate i ncrease when you exercise.

C. Chenoreceptors sense high blood C&, |Iow blood &, or |ow
bl ood pH (HY).

D. Baroreceptors sense blood pressure in the aortic arch and
carotid sinus and increase the heart rate if the blood pressure

dr ops.

12. Nane four other factors that directly affect the heart rate
by affecting the heart nuscle.
A. Bl ood |oss




B. Heart danmage that reduces stroke vol une
C. Exercise or increased tissue demand for oxygen

D. Low bl ood pressure

13. How do extracellul ar concentrations of K¢, Na*, and Ca**
affect the heart rate.
H gh Kt - decreases the heart rate by reduci ng nenbrane potentia

High Na*- decreases the heart rate because it conpetes wth
calciumfor the calciumgates.

High Ca** - increases the heart rate as it increases the
concentration gradient so the Ca**diffuses into the cell faster.

14. Wy does constriction of the veins increase the blood vol une
in circul ati on?

Typically 60%of the blood volune is in the veins (at rest

contriction of the veins reduces the volune of blood they can

contain causing the bl ood pushed out of the veins to go to the
heart.

15. What hornones affect bl ood vol une and what do they do?

Al dosterone — fromthe adrenal cortex is released when bl ood
plasma | evels drop and is triggered through the renin-
angi ot ensi n pathway. Causes Na* to be reabsorbed fromthe urine
to the blood (Na*/K* punp). This increases blood plasnma | evels
because it creates an osnotic gradient, increasing the
reabsorption of water fromthe urine to the bl ood plasm by
0SNDSi S.

Antidiuretic Hornone (A — fromthe pituitary is released in

response to | ow bl ood pressure or |ow blood volune and increases
the perneability of the distal convoluted tubule to water. This

increases the bl ood volune because nore water to be reabsorbed
fromthe urine to the bl ood plasna by osnosis.

Atrial natriuretic peptide (ANP) — fromthe atria of the heart
reduces bl ood volune by increasing the |oss of water in the
kidneys. It does this by increasing the glonerular filtration
rate and causing vasodil ation. It also inhibits the rel ease of
al dosterone and antidiuretic hornone. It is released fromthe
atria when the right atria is stretched during filling.

16. What factors affect blood viscosity?

A. I ncreased novenent of plasnma into the tissues due to
capillary dilation (bl ood becones thicker, decreased viscosity).
H st am ne causes this.

B. Infections can trigger the inmune systemto increase bl ood
proteins such as gamma globulins (i.e. antibodies) and white

bl ood cells.

C. Dehydration reduces plasnma in the bl ood.

17. Explain how tissue tenperatures affect vasoconstriction or
di al ati on?




H gh body tenps — Causes vasodi alation and nore blood to the
extremties and closer to the skin to reduce tenps.

Low body tenps — Causes vasoconstriction and forces the blood to
the core.

18. Explain how | ow oxygen levels in the lungs and in the
ti ssues affect vasodilation or constriction.

Systeni c vessels: vasodialatipn increased bl ood to tissue
Pul nbnary vessel s: vasoconstriction to the areas of the | ungs

with | ow oxygen levels to inprove gas exchange.

19. Whi ch hornobnes cause vaspdi!ation and whi ch hornones or
nerves cause vasoconstriction?
Hor nones causi ng vasodi al ati on:

Atrial natriuretic peptide: Fromthe atria of the heart.
Epi nephrine: Adrenal nedulla — acting on adrenergic beta

receptors. Norepinephrine has litte effect.
Calcitonin: The reduction of blood calciumlevels reduces
vasodi al ati on.

Fbrnnnes_casuing vasoconstriction: _
Epi nephri ne & norepi nephrine: Adrenal nedulla — acting on

adrenergi c al pha receptors.

Reni n-angi ot ensin: increases al dosterone increasing bl ood vol une.
Antidiuretic hornmone (ADH): pituitary — (vasopressin)

Calcitriol — The active formof vitamn D

20. How does vessel stretching affect vasoconstriction?
As vessels are stretched, the snmooth nmuscle in themcontracts,

reduci ng vessel dianmeter and increasing peripheral resistance.

21. V%at increases t he roughness of yessel malls?
Arteriosclerosis is the main factor increasing vessel wall

r oughness.

22. How does vessel length affect resistance to blood flow and
what woul d causes vessel length to increase?

As vessel Iength increases, nore bl ood/vessel wall contact thus
i ncreased peripheral resistance.

23. How does bl ood pressure change as blood travels fromthe

| eft ventricle through the body to the right atriunf
Bl ood pressure decreases fromthe left ventricle to right atrium
of the heart in the system c circulation.

24. \What happens if nmean bl ood pressure drops bel ow 60 nm Hg.
What is shock? Explain three hornonal and neural responses
to | ow bl ood pressure.

Shock — | nadequate cardiac output, occurs if the average BP is

bel ow 60 nm Hg.

A. Synpathetic nerves increase the heart rate and

vasoconstriction.

B. Epi nephrine and norepinephrine are rel eased by the adrenal




nedulla to increase the heart rate and vasoconstriction.

C. Renin-angiotensin systemis activated which increases
vasoconstriction and causes the rel ease of aldosterone fromthe
adrenal cortex. Al dosterone increases the reabsorption of sodium

and water fromthe urine to the bl ood increasing blood vol une.
D. Antidiuretic hornone (ADH) is released fromthe pituitary and

i ncreases bl ood vol une.

25. What is normal bl ood pressure? Wat is primry
hypertensi on. What is the difference between prinmary
hypertensi on and secondary hypertension.

Nor mal BP: bel ow 80/120, wonens typically is |ower then nens.

Primary hypertension — Cause i s unknown

Secondary hypertension — Cause is known.

26. Explain three causes of secondary hypertension.
Al dosteronism - High |levels of al dosterone

Kidney_disease — Kidney bl ockage causi ng excessive rennin
secretion which |leads to the rel ease of al dosterone

Pheochr onpbcyt oma — Tunors of the adr enal g!and mhich cause the
rel ease of excessive epinephrine and norepi nephrine. Can al so be

caused by stress. _ _
Arteriosclerosis — Narrowing of the arteries due to plaque

accunul ati n.

27. \What di seases problens are caused by hypertension?

Strokes, heart attacks, congestive heart failure,
arteriosclerosis, kidney failure (due to tears in the gl onerul

of the kidneys which are replaced with scar tissue), and

det ached retinas

28. How can hypertension be treated? List 5 things people can
do to reduce high bl ood pressure.

A. _Loose wei ght

B. Reduce al cohol intake

C. _Exercise

D. Reduce sodiumintake

E. Maintain proper dietary levels of potassium calcium and

nmagnesi um
F. Don't snpke

G__Manage stress

29. What causes congestive heart failure. Explain how congestive
heart failure occurs.

CHF is caused by coronary artery disease, long term high bl ood

pressure and congenital heart defects.

Typically, CHF occurs on one side of the heart, due to bl ockage

or low blood flowto that area of the heart. This causes that

chanmber to be less effective, reducing the overall flow of bl ood

fromthe heart and thus reducing the oxygenation of the rest of

the heart nuscle. If the oxygen decrease is sufficient it wll
cause nore nuscle to die and spiral down to death.




30. List 5 factors that increase a person’s risk of heart
di sease?
A. Hi gh bl ood chol esterol

B. High bl ood pressure
C. Cigarette snoking

D. Qoesity
E. Lack of exercise

F. Diabetes nellitus
G_Cenetic predisposition (faml hi story of heart disease
H Ml e gender (after 70 risk becones equal for nen vs. wonen)

31. What are three things the |ynphatic system does? Howis
| ynph fluid reabsorbed back into the | ynphatic systenf
A Collects fluid fromthe tissue and returns it to the
cardi ovascul ar system
B. Returns proteins to the bl ood.
C. Carries bacteria and viruses fromthe tissues to the bl ood
and helps initiate the i nmune response.
D. Moves |lipids fromthe small intestine to the blood, including
the fat soluble vitanmins A, D, E and K

Fluid noves into the lynph capillaries through intercellular
clefts in the walls of the Ilynph capillaries. The vessels are
hel d open by connective tissue fibers and the intercellular
clefts act as a one way valve so the fluid fromthe tissue can

nove in through them but not out. These openings also allow the
bacteria and viruses to nove fromthe tissue to the |ynphatic

system

32. How are |lynph nodes and the spleen alike and how are they
different?
The spl een has chanbers that resenble a | ynph node, but the

spleen has nore blood circulating through it then a | ynph does.

33. Explain the difference between specific and non-specific
Imunity with respect to activation, specificity of attack,
and how well each is at renoving an anti gen.

hbn-specific — Does not require activation, repognizes any
foreign materials and attacks. Not very effective.

Specific — Produces cells that once activated attack a single
specific antigen. Very effective at attacking that antigen.

34. List the parts of the non-specific or specific inmune system
and the function of the parts.

Non- speci fic:

Natural killer cells: Lynphocytes found in the spleen, liver,

| ynph nodes, and bone marrow that bond to foreign cells causing

themto lyse. Can also |yse sone tunor cells.

Neutrophils: Crculating white blood cells that phagocyti ze

foreign cells.
Reti cul oendothelial system (R E. System: Has two parts. 1.




Fi xed nmacrophage found in spleen, liver, |lynph nodes, and the
bone marrow. 2. Circul ati ng nacrophages call ed nbnocytes. Both

phagocytize foreign cells.

Specific:

T-Cells (Cell nediated innunit — | hocytes that attack
antigens directly.

B-Cells (Hunoral imrunity) — |ynphocytes that produce anti bodies

35. What is the major histoconpatibility conplex? Explain how
these proteins function in cells. Explain the difference
between in function and | ocation of MHC-1 and MHC- ||
pr ot ei ns.

Hi st oconpatibilty Conplex — Antigens found on the surface of
cells that mark cells as fromthe body or foreign

MHC-1 — Proteins found in the nenbranes of all cells except red
bl ood cells. MHC- 1 can only present endogenous anti gens
(antigens from pathogens living within the cell).

MHC- Il — Proteins found on special cells called antigen
presenting cells. These are found on: macrophages/ nonocytes, B-
Cells, Kupffer cells in the liver, mcroglia cells of the CNS
Langerhans cells of the skin, dendritic cells of the |ynph nodes

and spleen. Can present antigens fromeither endogenous or

exogenous pat hogens. Exogenous pat hogens only when phagocytosis
is being perforned.

36. Explain in detail how B-cells or T-cells are activated.
What is costinulation?

T-Cell Activation:

1. Atunor cell or foreign cell with a MHCG 1 protein on it’s

cell wall is recognized.

2. An immture T-Cell (T8 cell or CD8 cell) bonds to the MHC I

foreign cell conplex.

3. Costinualation occurs — A signal is received by the T-Cel

froma T-4 hel per cell.

Costinmulation of T-Cells:

1. A macrophage digests an antigen, part of it bonds to VHC I

proteins int eh cell sand this conplex noves to the cel

nenbr ane.

2. The T-Cell receptor site on a T-4 helper cell bonds to the
MHC-11/foreign protein conplex on the macrophage nenbrane,

starting activation of the T-4 hel per cell. The macrophage al so
rel eases interleukin-1 (1L-1) to the T-4 helper cell causing it
to divide rapidly.

3. The T-4 helper cells produce interleukin-2 (1L-2) which
activates the T-cells that have already bonded with a MHAC
|/foreign protein conplex. The IL-2 causes the T-cells to form
cytotoxic T-Cells (activated T-Cells) and causes the T-cells to
also divide rapidly. NOTE: The IL-2 also causes B-Cells, T-4
hel per cells, and natural killer cells to divide rapidly.

4. An activated T-Cell is called a cytotoxic T-cell or a T-
kKiller cell.

B-Cell Activation:




1. The B-cells have antibodies on their nenbranes that act as
antigen receptor sites. These antibodies bind the sane antigens
as the macrophages use for costimulation of the B-Cells.

2. Costinulation occurs.

Costinulation of B-Cells:

1. A macrophage digests an antigen, part of it bonds to MHC I
proteins in the cell sand this conplex noves to the cel

nenbr ane.

2. The T-Cell receptor site on a T-4 helper cell bonds to the
VHC-11/foreign protein conplex on the macrophage nenbrane,
starting activation of the T-4 helper cell. The macrophage al so
rel eases interleukin-1 (IL-1) to the T-4 helper cell causing it
to divide rapidly.

3. The T-4 helper cell picks up the pieces of the antigen from

the macrophage and carries it to the B-Cell. The antigen bonds

to MHC- 11 /foreign protein conplex on the B-Cell. The T-4 hel per
cell also releases interleukin-2 (IL-2) to the B-Cell. It is
unclear if the bonding of the antigen or the IL-2 activates the
B-Cell, but it does becone active formng a plasna cell (B-Cel

that secretes antibodies).

NOTE: The T-4 helper cell also releases interleukin-4 which
causes the B-Cells to release IgE and interl eukin-5 which causes
the B-Cells to release | gA antibodies.

4. Activated B-Cells (plasma cells) divide rapidly and produce

proteins called antibodies that attack a specific antigen.
Ant i bodi es cause antigens to be bonded together which increases

the destruction by nacrophages and ot her immne cells.

37. What is the difference in how cytotoxic T-cells and B-cells
attack antigens?

38. What do B-cells attack and what do T-cells attack?
B-Cells primarily attack

Bacteria

T-Cells prinmarily attack

Transpl anted tissue

Cancer cells

Viral infections

Fungal infections

Par asi t es

39. How are the five classes of antibody different? Wich are
nost common and | east common in the bl ood? Wich class
crosses nucus nenbranes? \Which class crosses the placenta?
Whi ch cl asses act as receptor sites on B-cells? Wich
classes are involved in allergic reactions?

lgG — 75% Blood, Lynph & Intestine

- Protects against: Bacteria & Viruses

- Only class that cross placenta

lgA — 15% sweat, tears, saliva, nother’s mlk and

gastrointestinal secretions




- Protects against: Bacterial and viral infections of nmucus
nmenbr anes

- Crosses nucus npnbranes in nose,_lungs and gut _
- Oten involved in allergic reactions including food allerqgies

lgM - 5-10% Blood and Lynph

- First antibody to be secreted after initial contact with an
anti gen

- Activates conplenent and causes agglutination and |lysis of

m crobes.

- Acts as antigen receptor on B-Cells

- Involved in food allergies.

lgD — 1% Bl ood, Lynph and on surface of B-Cells (receptor sites)

- Acts as antigen receptor sites on B-Cells
IgE - < 0.1% W©Mast cells, Basophiles

- Triggers histanine_release_
- Involved in allergic reactions

- Protects against parasitic wornmns.

40. Wiy does inmmuni zation work? Be able to explain the primary
and secondary inmune responses. _
| muni zation involves the process of inducing a small anount of

a foreign substance into the body so that the B-Cells and T-

Cells can becone activated against this particular antigen. Once
activated sonme of the T-Cells and B-Cells produce nenory cells

which remain and are already active to fight this specific
antigen. Therefore, when the antigen appears again, these cells

will begin the fight much faster before the foreign cells have
becone established. This second and faster response is called

the secondary or anammestic response.
Also, in the primary (first) response to an antigen, the body
produces equal anounts of 1gG and IgM antibodies. In the

secondary response the body produces 4-5 tines as many 1gG
anti bodies as it does | gM

41. \What are gamma gl obulin shots and what do they do?

Gamma gl obulin injections are usually given in an attenpt to
provide a tenporary boost to a patients imunity against a
di sease. Typically used for those exposed to Hepatitis A or
neasl es.

Ganmma gl obulin shots contain fused cells made up of a plasm
cell (activated B-Cell) and a tunor cell. These cells grow

rapidly and produce |large quantities of a single type of
anti body (nonocl onal anti bodies).

42. \Wat causes type | hypersensitivity allergic reactions and
how can they be treated? Wat happens in anaphylactic
shock and how can it be treated?

Type | hypersensitivity = anaphyl axis/immedi ate hypersensitivity.

- Reactions occur within m nutes

- Repeated exposure to an antigen causes sensitivity to it and

| gE antibodies attach to the surface of mast cells and
basophiles in micus nenbranes and cutaneous nenbranes.
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- when the antigens enter the body, they bond to the antibodies
on the mast cells and basophiles causing themto rel ease

hi stam ne, prostaglandins, |eukotrienes and kinin. These
conpounds cause inflammtion, vasodilation, tissue swelling,

i ncreased mucus production and contraction of snmpoth nuscle in

the Iungs: _ o _
- Responsible for allergies, can be as mnimal as eyes watering

and itching to life threatenin anaphyl acti c shock

- _Anaphyl actic shock = hives, vasodialation to the extent that

bl ood pressure drops dangerously |ow, bronchiol es/throat nay
constrict blocking the airway. Tx: epinephrine to increase bl ood
pressure, antihistam nes or albuterol to open up the airway.

43. What occurs in type Il hypersensitivity reactions.

Type 1l = Cytotoxic reactions or antibody dependent

Typically take 1-3 hours to occur.

Reactions to foreign blood in the body, involve 1gG |gM

ant i bodi es and conpl enent
Cause blood rejection when the wong blood type is given.

44. Expl ain what happens in type Il hypersensitivity reactions
and why they can cause autoi mmune di seases.
Type 111 = I mune conplex disorders (autoimune di seases

Typically take 1-3 hours to occur.

[ nvol ve 1 gA, [ gM antibodi es and conpl enent
Cccur when certain ratios of antigen to anti body occur in the

body, the antigen/antibody conplexes are small and becone
trapped under the basenent nenbrane of the endothelium of bl ood

vessel s, causing inflammtion and constriction of the vessels
and thus greatly reducing the blood flow through them

Causes several autoi mmune di seases: | upus, gl onerul onephritis
and rheumatoid arthritis.

Lupus: also danages tissue in the body when the antigen/anti body
conplex is attacked by other parts of the i mmune system

d onerul onephritis: causes inflammation in the kidneys | eading
to damaged kidney tissue and scar tissue in the kidneys, thus
reduced function of kidneys.

Rheumatoid arthritis: Attack of the antigen/antibody tissue

causes damage to the synovial nenbranes, which grow thicker as
they repair the danmage.

45. \What are haptens and explain how they are involved in type
IV hypersensitivity allergic reactions?
Vit

Type 1V = del ayed hypersensit y
Typically take 12-72 hours

Can be transferred to a person during a blood transfusion.
Invol ve activated T-Cells (also T-4 helper cells and macrophages)
| nportant for protecting the body from parasite, viral and

fungal infections, also involved in transplant tissue rejection.
Mbl ecul es from antigens call ed haptens nove across the mucus
nmenbr ane or cutaneous nenbranes and bond with proteins. The

antigen/anti body conpl exes are picked up by antigen presenting
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cells such as Langerhans cells in the skin and mqgrate to the
| vnph nodes, where they present their antigens to T-Cells. The
activated T-Cells release interferon which activates the

macr ophages to rel ease tunor necrosis factor which causes
inflammation and rashes of the skin (dermatitis).

Common _hapt ens: poi son oak, poison ivy, cosnetics, deodorants,
and heavy netals.

46. List and explain 5 things in the body other than the i mune
systemthat help prevent infection and di sease.

Epidermis of the skin: forns a barrier to parasite and nicrobe

infection

Mucus nenbranes: Help prevent nicrobes fromnoving into the body

High acidity of stomach: Many parasites cannot pass through
wi t hout being in a protected egg.

| gA antibodies: The only antibodies that can cross the micus
menbr ane.
Hunman M1 k: Carries substances that kill Entanoeba, histolytica,

and G’ardia Ianblia.
Inflammation: Tissue swells so |ynphocytes can enter the area

and attack foreign cells.
Fi br obl asts: Produce connective tissue and build walls around

parasites: _ _ _ _
Fevers: Hi gher t enper at ur es during an |nfect|on i ncreases the
effectiveness of interferon and phagocytic activities of

macr ophages while hindering the replication of sone pathagens.

47. How does the HI 'V virus affect the inmune systenf
H V/ Al DS knocks out the T-4 helper cells preventing activation
of the specific imune systens.

48. \What causes general adaptation syndrone and what does it
cause to happen? Explain howit affects susceptibility to
i nfection and di sease

GAS is caused by stress.

Ef fects of alarm stage (activation of fight or flight response):

- Increase: Heart rate, breathing rate, vasoconstriction, bl ood

flow to skeletal nyscles, bl ood gl ucose |levels
- Decrease: Digestion

Ef fects of resistance stage (rel ease of hornones):

- Hypothal anus CRT (Corticotropin rel easing hornone) ->
Pituitary ACTH (Adrenocorticotropic hornone)-> Adrenal cortex
Corti sol

-- Increases: d uconeogenesis fromlipids, protein catabolism
vasoconstriction

-- Decreases: Inflammation, connective tissue formation

- Hypot hal amus GHRH (G owt h hornpne rel easi ng hornone) ->
Pituitary hGH (Human grow h hor none)

-- Increases: Bl ood pressure

- ot hal anus TRH (Thyrotropin rel easing hornone) -> Pituitar
TSH (Thyrotropin stinulating hornone) -> Thyroid T3/ T4




(Thyroxine and triiodothyronine)

-- I ncreases: Metabolism

- Adrenal cortex — Al dosterone

-- Increases: Sodiumreabsorbtion in the kidneys, water
reabsorbtion in the kidneys, increased bl ood pressure, |ower
bl ood pH.

How effects i mmune system

- fevers are reduced

- inflanmation i s reduced

- connective tissue formation i s reduced

- _neutrophil production drops
- lynphocyte production drops

- gamma gl obulin fornmation drops
- interferon production is reduced

- break down of inmmne system proteins such as conplenent is
i ncreased

Overall: The likelihood of infection and disease is increased
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when a person is stressed due to the GAS effects on the inmune
system



