Physiology Class Notes

Starch digests to glucose

Protein to amino acids

Triglyceride to monoglycerides and f.a.

Law of the Gut:  motility in GI tract is almost always pharynx to anus.  Don’t need gravity to move 

    food thru GI tract (proved by John Glenn) in 1963

Important factors in GI tract
1.)  Motility--you can survive if motility is bad; use IV or tube in gut

2.)  Secretions--fluid, enzymes, and mucus

3.)  Digestion--anorexics don’t have the enzymes to digest

4.)  Absorption--without pancreatic enzymes, you can’t have complete digestion so you can’t 

absorb   ex:  what happens in cystic fibrosis


             Schroneker’s syndrome--malabsorption phase of CF

4 Layer of GI tract
1.)  Outer Serosal Layer--gets main blood innervation

2.)  Muscularis Layer--(longitudinal and circular); enteric nervous system

3.)  Submuscosal

4.)  Mucosal--with some muscular mixed in

           Aurbach’s plexus--between longitudinal and circular layer

           Meissner’s plexus--controls GI secretions & blood flow; lies in submucosa

- GI tract has own nervous system--enteric system.  

- Contact, irritiation and distention is all that is needed for motility process in GI tract

· The faster the stomach empties, the faster the small intestine works

      - It’s better to eat small meals because it slows all the processes down & there is more time for   

        breakdown and assimilation.

· Sympathetic stimulation slows the GI tract; things loosen.  It can block movement of food.

· Muscular Layer-- uniform with circular & longitudinal muscle except in stomach which has 3   

        layers..circ., long., and diagonal.  It helps with the liquefication process.  Absorption relies on 

        liquid...chyme.

· GI tract motility never stops

· Gastric atrophy--stomach an lose motility but not secretion.

- Acid & enzymes pool--autodigests.

· Peristalsis 

   - Occurs from pharnyx to anus

   - Not the same throughout sys.

   - True peristalsis in esophagus

   - Secondary peristalsis clears the rest of stuff

   - Gastroesophageal sphincter

     - Achalasia--if too tight & food won’t pass


     - GERD (gastroesophageal reflux diesease)--if too loose

 Primary peristalsis--law of the gut movement
    - Bolus enters, circular muscle constricts above the bolus, then longitudinal muscle

       constricts.

    - Reflexive relaxation--segment below relaxes in preparation for bolus to be pushed

         into it.   Parasympathetic.

    - Gastrocolic reflex--output signal from stomach to cord to sacral parasymp. to 

          activate colon.  Enteric process.

    - Neural control of GI tract.

    - Increase motility in colon

    - After a fast, then presence of bolus in stomach, GI empties to prepare for new food.

    - Enteric, but processed thru autonomic

                  - Nausea--neurologic perception that gastric motility has stopped

                  - Constipation....negative feedback


      - Colonoileal reflex--1st  reflex, signal from colon to ileum to not send anymore.

                        Reduce motility in sm. intestine.


      - Enterogastric reflex--2nd reflex, so sm. intestine sends signal back to stomach to not

                        send anything.  Also plays a role is satiety. 


      Reduction of motility

          - Extreme irritation 


          - pH below 4


          - Lipid from stomach to sm. intestine....fat in diet

    Secondary Peristalsis
        - Results from distention of esophagus when primary peristalsis fails

· Stomach
        - Motility depends on contact and distention 

        - Initial peristalsis begins in fundus & picks up strength as reach antral region

        - Pylorus is tightest sphincter in body

      - 5-15 mL per time it opens


      - 0.3-1% of food in stomach goes thru into Sm. Int.

        - Processing 1½ Liters in stomach

        Movements in stomach


 1.  Peristalsis--propulsive


 2.  Retropropulsion--mixing movement.  Hits sphincter & waves backward

         Function

 1. Storage


 2. Mixing (by retropropulsion)


 3. Digestion by crushing

· Sm. Intestine
        - Little cocktail wieners

        - Sm. pockets for incr. surface area for optimal digestion & absorption...rhythmic 

   distribution

        - Movements
   1. Segmentation/segmental movement...mixing, pockets turn stuff over

   2. Peristalsis...propulsive movement

· Large Intestine
        - Don’t digest anything that’s usable (microbes do dig.)

        - Condense & solidify stuff

        - Absorbs water, Vit. K, biotin (prod. by microflora) & some Vit. B12, & some minerals

        - Enter ileocecal valve (2 flap valve) to asc. colon

        Movements 

  1. Haustrations--mixing 


  - function...knead, turn food over


  - start out as liquid, turn out solid

     - Diarrhea--excessive motility; causes dehydration


- Vibriocholera causes excessive secretion of water in Sm.I...incr. motility

                - The Mass Movement

                       - The Lg. intestine’s version of peristalsis.

                       -  It’s propulsive


    - Transit time is 18-24 hours; faster if lots of bulk


    - Parasym. nerv. sys. augments motility


    - Hirschsprings disease (Aganglionic megacolon)--problem w/ parasymp. inner. in 



colon...chronic constipation.


    - Defecation requires parasym. innv., so quadriplegics can’t voluntary expel waste.

                - Deverticuli - pouches on the lg. intestine that fill up & get inflamed & infected


    - Hemorrhoids - varicosities in rectal veins; valves are blown & blood pools


    - Crohn’s disease - infl. of sm. & lg. intestine


    - Colitis - infl. of lg. intest.

· Secretion 

·       Mouth
· Saliva aka ptyalin
- composed of:

- enzymes (salivary amylase)

- fluid (bicarb & water)

- mucus


   - We begin starch digestion in mouth (pH 6.1) & con’t to stomach 

· 3 stages of secretion

1.  Cephalic phase

- Stim. salivary glands


- Parasym. stim. stomach


- Incr. secretion & motility in intestines

     - intent is to prepare system to receive food

2.  Gastric phase

- Main stimulus is the presence of food

3.  Intestinal
                         - Causes stomach to secrete small amount of gastric juice due to activity

 Acinar Cells - produce saliva


- The acina secrete a primary secretion of ptyalin &/or mucin.  This flows thru ducts & 

               active transport takes place to alter the ionic composition.


- Na+ ions are actively re-absorbed


- K+ ions actively secreted....so Na+ low, K+ high


- The excess Na+ resorption incr. electronegative condition (-70mv) in duct.  Cl- is 


     re-absorbed passively because of the charge difference.  Cl- decr. in parallel w/ Na

                 in saliva.  


- Bicarb ions are secreted by ductal epithelium to the lumen 


- The net result is that there is very low low Na/Cl in saliva, but K & bicarb are high

 Primary Secretion in mouth

       1.  Ptyalin (Saliva) - little bit of salt, mucus, K+bicarb

       2.  Mucus

       3.  ECF

    - When we are secreting saliva, basically secreting HCO3-

         - pKa of HCO3- is 6.1

         - salivary amylase has working pH of 6.1

         - we secrete saliva in direct proportion to the amt. of H+ ions in mouth.  Also a parasymp. 

             stim., contact, or irritation

     Esophagus
     - Secretes protective, lubricating mucus

     - Facilitates slippage

     - Benign organ

    Stomach
     - Food enters...begin gastric phase of secretion

     - Stim. for enzy. secretion is presence of food

     - Gastric pit:

     - Parietal cell:  need H+, carbonic anhydrase, & HCO3-....this makes HCl

     - Carbonic anhydrase is most important enzyme in GI

     - HCl breaks down Pepsinogen to get Pepsin

     - Gastrin:  from antral mucosa; stim. parietal cell to release HCl-

     - If the pH in stomach drops below 4.5, we feel nauseated

     Ulcers
     - Alcoholics candidate for getting gastric ulcers cuz EtOH dissolves the mucus

     - Other things that can ulcers

· Poorly digested proteins  --  stim. gastrin release  --  incr. HCl

· Red wine (histamine in it) --  incr. HCl

· Type A--incr. parasym. --  incr. AcH  --  incr. HCl

         Histamine, AcH, HCl act synergistically

40% of carb. digestion is in stomach

20% of EtOH absorbed in stomach

      - Chyme--food in stomach that enters sm. intestine

  Small Intestine
· I-cell

- Responds to poorly digested protein & fat

- Release hormone called cholecystokinin (CCK) which is a control mechanism


- CCK goes to gall bladder to incr. it’s contraction & get bile


- Reduces motility in stomach

· 
- Acts on ascinar cells of pancreas to incr proteolytic enzyme release

· S-cell
- Stimulated by low pH & undigested protein

      - Releases secretin



- Reduces motility in stomach



- Acts on ductule cells in pancrease to release HCO3- (to neutralize)

·     Enzymes
- Disaccharidases--cleaves sucrose, lactose, maltose

- Peptidases--cleave peptides to a.a.

· - Intestinal lipases--cleave neutral fats to triglycerides & f.a.
·             - Gastric inhibitory peptide: slows motility in stomach
·  Crypts of Leiberkuhn- these secrete water into SI (& mucus in LI)  Cholera disrupts the 
           crypts. Causes secretion of Cl-, then Na+ (to correct the change), then water (to correct 
           osmolarity). End up with massive secretion of water into S.I.=diarrhea, die of dehydration.
·   Brunner’s gland- secrets mucus in S.I.  Also helps material adhere together to adhere to 
             microvilli for adsorption.

       3 most important hormones
         1)  Gastrin - stim. parietal cells to release HCl

         2)  Secretin - reduces motility in stomach, acts on ductule cells in pancreas to rel. HCO3-

         3)  CCK - controls digestion...incr. g.b. contraction, reduces motility in stomach

     - In small intest., there has to be pancreatic enzymes

     -  All these enzymes that function in sm. intest. were initially pancreatic enzymes
       - Hardest thing to digest is protein 

       - Hardest thing to absorb is fat

  Pancreas
    Pancreatitis - autodigestion


- The duct from the pancreas to stomach get obstructed & the enzymes start to digest the

               pancreas.  Happens if we inappropriately activate trypsin.

    Pancreatic cancer - starve to death.  Can’t digest enough to absorb.

    Cystic Fibrosis - pancreatic insufficiency.  Don’t break down nutrients to the absorption state.

                Lots of greasy stool.

  - Pancreas releases all these that are produced by acinar cells:


1)  Proteases:  trypsinogen, chymotrypsinogen procarboxypeptides


2)  Lipase


3)  Pancreatic amylase


4)  Collagenase


5)  Nuclease
     - Proteases:  must be synthesized as an inactive enzyme.  An intestinal enzyme activates these 

        proteolytic enzymes.  Trypsin inhibitor keeps in check

-  pH of small intest. is 6.1 cuz it gets mixed w/ HCO3- from ductual cells

- Carbonic anhydrase is needed in ductual cells as well

       - The ductual maintains optimum environment for enzymes to work.  

- It excretes H+ into plasma & brings in Cl- from lumen ~ therefore HCO3- goes into lumen.

    Large Intestine 
     - Absorbs water, secretes mucus by Crypts of Leiberkuhn to stick water particles & other 

        particles together.

     - Shit is 30% bacteria, other is fiber, water & waste material.

· Digestion
          - Mouth/Esophagus...starch

          - Stomach...some proteins, some tributerines (3-C butter fats)

          - S.I....fat & all the rest

· Absorption
          - Mouth...lipid soluble molecules

          - Stomach...20% alcohol & aspirin

          - S.I....all the rest


            * Ca, Mg, Fe



* Fats 

                        * Glucose



* Na+, K+



* Water/fat soluble vitamins

* Water



* Amino acids



* Vitamin B12



* Alcohol (80%)


* Bile      

           - Most by passive diffusion

           - Facilitated diffusion...need carrier protein. site specificity

           
     - Need vitamin D to absorb Ca+.  Vit.D alters the permeable memb. of bowel for Ca

 
          absorption.   Affects transcription & translation.  We only absorb 10% of the Ca we 

                      take in, even with vit. D present.

                 - Glucose & galactose are absorbed by secondary transport mechanism.  Need 2 molec.

                 -  Fructose is absorbed as fructose-6-phosphate.


                     Lactose = gluc + gal



         Maltose = gluc + gluc               * more details of this junk is 



         Sucrose = fruc + gluc                    on p. 38 in canned notes
       - Secondary active transport--Na+/carrier protein/glu or gal

       - Gal is absorbed more rapidly than gluc.  In the target cell, gal is converted to gluc.

· Lactose intolerance--diagnose w/ blood test (called a gluc. tolerance test).  Fast, then give a 

· challange dose of lactose.  Watch for gluc.  Not see hardly any in blood.

· Many of the disaccharides are produced only when needed.  When we get older, we reduce

· the production of enzymes.

· Inflammation in bowel...more permeable, so absorb things we normally wouldn’t.

· Absorption of dipeptides & a.a. (we don’t absorb protein)

- 5 class specific carrier proteins

- Taking in normal protein, but missing tryptophan.  It’s not a digestive disorder, it’s an 

   absorption problem.  Don’t have symptoms for anything other than essential a.a. because we

   can synthesize the others.

   Hornup’s syndrome--(basically a tryptophane carrier protein deficiency).  A person could be

      consuming entire a.a. complement, but presents w/ niacin deficiency (polagria). Symptoms

      are rashes, swelling, protein malnutrition.  This person lacks 1 carrier protein responsible for

      the neutral a.a..  Tryptophane is an essential a.a., so we can’t convert to niacin.

      Tx:  IV of tryptophane

· Absorption of Fat

- Hardest to absorb

- Big droplets are emulsified by lipase from pancreas

- Break triglyercide to monoglyceride & 2 f.a.

- They assemble in cells w/ phospholipids & chol. to form chylomicrons.  These are taken up

   by lymphatics.  They go to liver, then into general circulation by throacic duct.

Steatorrhea--greasy stool.  


- Occurs when absorption is being neg. impacted

      - Infl. of SI

      - Poor digestion 

      - Lack of enzymes

   - With any lipid aberration, it will be seen in stool.

  - 10% of Ca+ is absorbed; needs acidic environment.  Phosphate (in soda) impedes it’s 

     absorption.  Also need Vit.D to absorb it.  All you need is 15 min. of sunlight to synthesize

     Vit.D from chol. in skin.

  - 30% of Fe is absorbed.

   Pernicious anemia--Vit. B12 deficiency

     - Rare because we store B12.

     - Most often from a disruption in absorption

     - Most common in elderly

     - Hardest vitamin to absorb

     - Cycle:  Eat B12 (Cobalamin) & secrete R protein in mouth to protect it.

                    Comes down esophagus as B12-R complex (stable, acid won’t destroy it)

                    It goes to stomach where parietal cells secrete HCl & IF (intrinsic factor) and then goes

                           to S.I.

                    Pancreas delivers trypsin that cleaves off R-protein to make IF-B12 complex.  IF lets

                           us absorb B12.  R-protein has to be gone or absorption won’t happen.  

                    Intestinal memb. has to be in good condition.  

               - Many places B12 absorption could mess up

       - 2 parts to pernicious anemia:

             1)  Megablastic anemia deficiency--inability to synthesize mature RBC.  Vit. B12 is 

                   necessary for DNA synthesis (so red cell divides).  The red cell wants to divide but 

                   can’t.  Ends up w/ little nucleus & lots of cytoplasm.   Folic acid will take care of prob.

             2)   Need Vit. B12 in synthesis of myelin

     - We absorb vit.s as we need them.

     - We store Vit. B12 (up to 6 yrs. worth) & folate

     - S.I. synthesizes microbial products biotin & Vit.K & to some degree Vit. B12.

     - L.I. abs. water, minerals, microbial products.

· Disorders/Diseases
· Mouth
· No teeth

              - Need to stimulate gums w/ chewing to have teeth come in.

              - Dental caries

 
        - Salivation clears normal flora off the mouth (Streptococcus mutans, Veillonella, 

                       Neisseria)   Aggravate by eating sugar cuz you are feeding the organsims.

·                          Ex:  Coma patients have to have the mouth scrubbed

· Cleft palate/lip

- Congenital disorder...failure of closure of neural crest cells

- Freq. not high in general pop, but some cultures breed for this

· - Early feeding problems...can’t suck

· Paralysis of tongue

- Can’t swallow w/out it.

- Ex:  strokes, high spinal cord injuries

Esophagus
- Epiglottis keeps you from aspirating

· - Can’t eat & breathe at the same time

· Esophageal Atrasia

- Esophagus doesn’t form continually

- If Truncation...symptom is drooling

- Could split or attach to trachea

- Genetic aberration that can be corrected

· - Motility may or may not be normal

· Achalasia or Megaesophagus (later in life)

- Gastroesophageal sphincter is too tight.  When not relax properly, food accumulates in

   esophagus.  Feel pressure in chest.  Have reversal of peristalsis.  Person spits up 

·    unprocessed food.

· GERD

- Referral of pain throughout chest cavity

- Causes:  Hiatal hernia, diverticuli, tears in esophagus (alcoholics & bulemics; severe 

     coughing)

· Stomach

· Gastritis

- infl. of the gastric mucosa
· Gastric carcinoma
· Peptic Ulcers
- Usually a single lesion

- Less than 4 cm in diameter

- In duodenum...1st portion

- In stomach...antrum protion

- In Barrett’s mucosa...rare

- Erosion...inflammation of the surface mucosa

- True ulcer...penetrates the submucosa, almost perforation

- Causes:  impaired defences--ischemia, shock, delayed gastric emptying, loss of 

                circulation, excessive gastric acidity.

- Incr. aggression:  cigarettes, aspirin, alcohol.  Severely skews enzymes

       Differences between Peptic Ulcers



Gastric




Duodenal
Age of onset

50-70 years



20-50 years

Sex


Equal




Men


Stress


High




Average

             Cancer risk

Incr.




Not incr.


 Abn. mucus

May be present


May be present


 Acid prod.

Normal or decr.


Incr.


 Helicobacter

                 pylori

May be present (60-80%)

Often present (95-100%)


 Pain


In upper abdomen


“   “   “


 


Intermittent



“





Pain-antacid-relief pattern

Pain-antacid or food relief





Food-pain pattern


Nocturnal pain


 Clinical course
Chronic ulcer w/out pattern of
Pattern of remissions & 





    remission & exacerbation
  
    exacerbations over years

4 Criteria for infection
   1)  Pathogen

   2)  Susceptible host

   3)  Load

   4)  Route

· Small Intestine
· Duodenal ulcer
· Crohn’s disease
- Leads to malabsorption

- An inflammation of intestinal mucosa

- In ileum & colon

- Rare to see tumors in S.I. since tissue turns over rapidly.  More common in L.I.

- Lesion is intense swelling & fissuring

- The lesions skip areas

- Deep ulcers...linear

- Surgery not help

· Sprue (Malabsorption)
- Tropical:  infectious.

       - Causes infl. of S.I, incr. motility, incr. secretion

       - Montezuma’s Revenge

       - Happens in areas w/ contaminated water where residents have tolerance & tourists     

             don’t.

       - Symptoms:  diarrhea, pain, malasorption

 - Can also happen w/ tapeworms

- Idiopathic:  probably allergic.  

      - Celiac Disease, gluten enteropathy, results from toxicity of gluten (protein part of 


grain, wheat, or rye) 

      - Just as infl. as tropical.  

      - Rxn occurred cuz of allergic disturbance in S.I.  

      - We only make immune response to protein--mostly at site of infl.

· 
        - Tx:  remove grains from diet

Large Intestine

       - Malabsorption doesn’t occur, instead dehydration

·        - Range from constipation to diarrhea

· Ulcerative colitis
- Wall becomes infl. & ulcerated

- Pseudopolyps

- Surgery can help

- Diffuse distribution

· - Superficial ulcers

· Aganglionic megacolon (Hirschsprung’s disease)
- The parasym. innv. to L.I. is disrupted.

- Mostly in desc colon

- Chronic constipation

- Parasym. need direct stimulation.

- Defecation is a signal from n.s. (reflex) saying it’s full

- Diverticuli are symptoms of ignoring defecation process

     - Food gets trapped = infl. rxn

·      - If reflex is ignored, it doesn’t come back till it fills again

· Hemorroid
- From chronic constipation

· Accessory Organs
Liver
- Produces no digestive enzymes

- Produces bile, & emulsifier

- A metabolic organ

- Liver problems cause clotting problems, fat digestion probs, osmolarity probs

- All fluid is delivered to liver by hepatic portal system

- Kupffer cells...phagocytes in liver
· Hepatitis--infl. of liver

- 7 total viruses

    - Mainly concerned w/ A,B,C

         - “A” has shortest incubation time:  2-4 weeks

      - Can be passed by food or needles

      - Takes 12 days for an immune response

Bilirubin--yellow-green pigment that’s excreted in feces.  

  - End product of hemoglobin degradation 

  - RBC age, rupture, so Hb is released

          - Plasma albumin & free bilirubin formed & transported as a complex


- Bound to albumin, the bilirubiin is called Free Bilirubin to distinguish it from

               conjugated bilirubin.

           - In the intestine, the bacterial flora convert ½ the bilirubin to urobilinogen, which

                is re-absorbed to the blood & carried back to the liver, then mostly return to the

                gut.  ~5% of the recycled urobilinogen gets filtered in kidney & is exposed to air.

                In the presence of air, urobilinogen (gives urine the yellow color) is oxidized to 

                stercobilin (gives stool brown color).  
· Jaundice
  - Symptom of liver disease

- 2 types:  

     1)  Hemolytic--liver is normal but red cells are hemolyzed & the hepatic cells 


      are too overwhelmed to clear it, so the bilirubin will rise.

 2)  Obstructive--related to liver damage.  Obstructed bile ducts or liver 

         dyfunction (hepatitis).  Normal bilirubin formation, but cells not 

         available to clear it.  The bilirubin is conjugated because it’s recycled

          thru the blood & lymph.  No bilirubin is getting to intestine to be        

          concentrated as urobilinogen, so it’s not oxidized into stercobilin, so 

          the stool is pale.

·                                The conjugated bilirubin shows up in urine.  

· - Vanderberg’s
      - Foamy urine test
      - Very yellow urine

      - If positive = destructive

- Bilirubin/Albumin complex = unconjugated.

     - This is toxic.  Can’t be converted in complex.

 - At a level of 15 mg/liter in an infant is problem


    - Tx:  put under UV light so complex changes to a conjugated complex that 

            goes back to liver to be processed into a bilirubin glucuronide salt (bile 

            salt)

- A symptom of liver damage is pale, greasy stool

Gallbladder

- Concentrates bile salts

· Gallbladder disease--can lead to serious pancreatic disease, which is permanent 

         damage.   Ex:  very thin person--not deriving any nutrition

- There is a balance between water, bile salts, chol, etc.  When disrupted, gallstones form = 

     cholethithiasis.  Conditions that disrupt this balance:

             Supersaturation--due to lack of water


 Nucleation


 Chol. forms filaments & plates


 Accretion--promoted by Ca+ salts, mucins, stasis, biliary sludge


 Chol. stone

· 2 Types of Gallstones
1) White cholesterol gall tones--chol. becomes insoluble

                 2)  Brown bile salt gallstones--individ. that lack fat in diet, alcoholics, anorexics, SE Asia

Path Book Fig. 18-44

The Four F’s:  female, forty, fat, flatulence 

Cholesterol stones
   - Northern Europe, N & S America, Native Americans, Mexican Americans

   - Advancing age

   - Female sex hormones:  female gender, oral contraceptives, pregnancy

   - Obesity

   - Rapid weight reduction

   - Gallbladder stasis

   - Inborn disorders of bile acid metabolism

   - Hyperlipidema syndrome

Pigment stones
                - Asian more than Western

                - Rural more than Urban

   - Biliary infection

   - Gastrointestinal disorders:  ileal disease (Crohn’s disease).  Ileal re-section or bypass, 

        cystic fibrosis w/ pancreatic insufficiency.

  Pancreas
- Production of insulin, glucagon, controls blood/glucose levels

Pancreatitis
     - Erroneous degeneration due to activation of the enzymes

     - Causes:  (Path book 19-3)

         1)  Cholelithiasis--leads to duct obstruction

         2)  Alcohol--viruses, drugs, ischemia, trauma, leads to ascinar cell injury

·          3)  Nutrient Deficiency--derranged intracellular transport of pancreatic enzymes, 

·                  leads to interstitial infl., fat necrosis, hemorrhage

· Control of Body Temperature
· - Dietary intake plays a role
- Also retain heat by subcutaneous fat

- Elderly:  poor circulation



  insulation redistributed to abdominal cavity

- Ex:  starvation--have poor metabolism, always cold. 



  sedentary (no muscle contracting)



  subcutaneous fat redistributed (why you see wrinkles)

- Core body temp = 37.1 degrees Celsius

     - To raise it:  



- Incr. epinephrine, incr. glucose, incr. metabolism

- Factors that affect overall body temp:
     1)  Exercise

     2)  Extreme environment changes

                 - Unprotected body can tolerate 50 degree change w/out changing core body temp 

                     (if its dry)

- Shifting of body temp...movement of air

- Fig.73-4

- Capillaries:  vasodilation/vasocontriction.  Sympathetic nervous control.

       - Between 50-70 degrees, there is a steady state of vasocontriction

       - Above 75 degrees, get vasodilation

- Sweat (similar to salivary secretion)

   - Create primary secretion of Na+, Cl-, K+, bicarb, water

        - As they pass up duct, we absorb mot of Na & Cl

   - Most sweat is not salty..only when sweat a lot--you produce sweat faster than you can re-

      absorb Na & Cl.

- Maintenance of body temp has highest gain of any system

    - Endure 30° environmental change & only experience 1 degree change in core 

        body temp

   To raise core temp


- Incr. epinephrine (which can incr. metabolism)


- Shiver


- Piloerection


- Vasoconstrict

 To lower core temp

- Sweat


- Vasodialate

- Hypothalamus--thermostat..regulates temperature

   - Head temp cold, it kicks in energy dependent processes

   - In a warm environment:  higher head temp, the lower your environmental temp will be 

      when you start sweating.

   - In a cold environment:  you shiver at 20° if head temp is normal (shiver at higher temp)

   - Heat Stroke


- In dry heat, we can tolerate up to 130° F.  In humidity, only 94°


- Body only dissipate heat so fast.  If hypothalamus becomes heated, it’s 

 
    regulatory processes mess up & tends to depress sweating, so that this 

   
    process may stop.  


- Heat stroke will occur w/ body temp at 106-108°

- Fever
     - Microbes can’t live

     - Phagocytes work better @ higher temps

     - Fever should come down after ~1hour.  If stays = major infection

 - Normal temp range:  96.5 to 99.5

     - Hard work, active kids, some normal adults = 100+

     - If body temp drops to 94°, hypothalamus impaired

     - If body temp drops to 85°, hypothalamus control is lost.

     - If body temp drops to 77°, most functions stop

     - Aspirin--to prevent body temp from rising

  Common cold
     - Rhinovirus...activated by reduced body temp

     - The symptoms you have is cuz you are trying to get rid of the cold

