Bl 121 Lecture 11 use for a lifetime!!

. Announcements Blood Chemistry Lab today! Fun!!
Personal data!!! If you haven't already done so, please
review Lab 5in LM & in e-mail. Thanks! Q from last t?

II. Safety & Technigues Review for Blood Chem Lab Q?

lll. Endocrine Connections Peripheral endocrine organs
DC pp 109-13, LS pp 513-36
A. Pancreas (insulin — glucagon see-saw!)

B. Thyroid
C. Adrenals

V. Introduction to the Nervous System LS ch 5, DC Module 9

. Organization? LS fig 5-1 DC p 67

. Neurons? What kind? Classes? Velocity? LS fig 5-2, 5-4

. Myelin? How does it help? DC fig 9-3, LS pp 83-5

. Brain structure & function DC fig 9-6 thru 9-10 pp 71-5+...

Protect your head with a helmet! Bicycle head injury
statistics NHTSA & BHSI, 2013 & 2014

moow>



No food, drink or gum in lab!
Thanks sincerely!

...Healthy, tasty & fresh, but not in lab!!




The right way to wash your
hands:

Thoroughly wash with soap and
warm running water — rubbing
your hands together for at least 10
seconds.

Hand-washing is the single most
effective thing you can do to reduce
the spread of colds and other infec-
tious disease.

It’s not necessary to use anti-bac-
terial soaps when washing up.
Regular soap and water do the job
just fine.

Also, using germicidal soaps too

gﬁ:xl:; ;nci?e};'i ];I:Oduce antibiotic-resist- 1 A Squiggoap

Source: Hospital Infections Program,
U.S. Centers for Disease Control and
Prevention

http://www.squidsoap.com/



http://www.squidsoap.com/




BLOOD GLUCOSE

OBTAIN uSAMPLE

BLOOD TYPING



Glucose:

ULTIMA

M‘:ﬁ_\’

Sugar in Blood T
NB: Read

& Record!

Normal: 70-99
Pre-Diabetes: 100-125
Diabetes: = 126 mg/dL




ADD ANTISERA

READ & RECORD!!



19 Q? Clumping in Any Wells?

-Here?
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Blood Chem Lab Q?




Hypothalamus & Pituitary: Intimate Relationship
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Capillary-Venule-Capillary Intlmate Circulation
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Krieger & Hughes 1980 ;
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Supraoptic nucleus
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S| Fox 2008

| Hypothalamus

cf: LS 2012 fig 17-5
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Progression & Development of Acromegaly

LS 2012 fig 17-11




Somatotroph
Body Builder



GH/STH Effects: Insulin
Resistance/Type Il Diabetes?

| Amino Acid uptake & Protein synthesis
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-
-----___---_____—— >

| Insulin secretion J‘,’"X—




Increase GH naturally with exercise & sleep!!
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30 P

Growth hormone
(ng/ml plasma)

0
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ng/ml = nanograms per mililiter



Endocrine Pancreas: Insulin (I) & Glucagon (G)
See-Saw Hormones in Regulating Blood Glucose
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of pancreas
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secrete aqueous  secrete digestive
NaHCO, solution enzymes
T The glandular portions of
Exocrine portion of pancreas the pancreas are grossl
LS 2007 « 3 < e

(Acinar and duct cells) exaggerated.



Insulin Stores Sugar, Glucagon Mobilizes Sugar!

~ High blood sugar
PPN Promotes
me insulin
release
Peripheral
~ 4-6 hr of Stimulates glycogen Endoceine &
Stored Glucose breakdown Ghicanon: : -
- | Digestive Organ
.y .y ~
LN
Y \
 Pancreas. )
" V4
’/
-
Stimulates
glycogen formation
Stimulates
R glucose
/r 88 ~'" uptake
i issue cells from Promotes
fl.owax.a.-blood.sug_arﬁ blood glucagon
release
Benjamin Cummings 2001 ~ Low blood sugar

https://www.youtube.com/watch?v=y9Bdi4dnSlqg
https://www.fuseschool.org



https://www.youtube.com/watch?v=y9Bdi4dnSlg
https://www.fuseschool.org/
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Adrenal gland

Adrenal cortex

Adrenal
medulla

Kidney

DC 2003

FIGURE 13-12
Adrenal Gland The
adrenal glands sit
atop the kidney and
consist of an outer
zone of cells, the
adrenal cortex, which
produces a variety of
steroid hormones,
and an inner zone,
the adrenal medulla.
The adrenal medulla
produces adrenalin
and noradrenalin.
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Stress Promotes

Cortisol Secretion

LS 2012 fig 17-19
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Zona glomerulosa
secretes aldosterone

Bl 12111|
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FIGURE 77 -1

Secretion of adrenocortical hormones by the different zones of the
Guyton & Hall 2000  adrenal cortex.
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NERV/OUS SYSEEN
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H. Howard 1980
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I Dendrites =

Antennae

Neuron 1

Neuron 2

Neuron 3




. Wl A'single nerve cell may have as
many as 200,000 mputs'
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Nerve cell with multiple axons grown by adding
a mitogen/neurogen = nerve growth factor!

Courtesy Fengguan Zhou
UNC Chapel Hill



T G e

Senso ry Free nerve Expanded tip
nerves g e
especially,
come in all
shapes &
sizes!

Tactile hair

Pacinian Meissner's Krause's
corpuscle corpuscle corpuscle

Ruffini's Golgi tendon
end-organ apparatus

Several types of somatic sensory nerve endings.

Guyton & Hall 2011



Nerve Extremes: Far ends
of the Continuum

A = Large to medium C = Small
myelinated, up to

¢~ 120 m/sec

-




What is myelin?
Why iIs It important?
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Lipid insulative coat
1V, conserves ions & ATP



A large myelinated "survival” nerve can conduct
Impulses the length of football field in <1 second!
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Saltatory/Leaping Conduction!
Crucial Sensory & Motor Nerves

Cell body
Myelin sheath <3
Node of Ranvier Wy,

Nerve impulse

L. saltare to hop or leap! Fr. salt, sautier, saute, leap, high air, vault
DC 2003
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- T

( MOtOr f (Sensory ) M. Motor cortex

~ — - —_—— A. Association cortex
M. anaryr otor oortex
M. Supplementary motor area (voluntan movement) S. Sensory cortex
(on inner surface—not visible;
programming of complex movements) Central S. Primary sensory cortex

(sensation)

M. Premotor cortex (coordination A. Posterior parietal cortex

of complex movements) (integration of somato-
sensory and visual input;
important for complex
. Prefrontal association cortex movements)

(planning for voluntary

activity; decision making; . Wernicke's area

personality traits) (speech understanding)
. Broca's area . Parietal-temporal-occipital
(speech formation) qssocaation cortex
(integration of all
sensory input; important
. Primary auditory cortex in language)
surrounded by higher-order
auditory cortex (hearing)

S. Primary visual cortex
surrounded by higher-
order visual cortex (sight)

A. Limbic association cortex
(mostly on inner and bottom
surface of temporal lobe;
motivation and emotion; memory)

LS 2006, cf: LS 2012 fig 5-8a
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Left cerebral
hemisphere

/

Right cerebral
hemisphere

Cerebral cortex
(gray matter)

—————
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Lateral ventricles
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Third ventricle

% 300 million axons enable R & L
hemisphere cross-talk!! Hypothalamus DC 2003



BRAIN COMPONENT
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MRI 061307
Lumbar spine
Lateral view

Oregon Imaging



MRI 061307
Lumbar spine 9.4 x8.1 mm
Axial view Oregon Imaging Protrusion



S & Helmets Cheap, Brains Expensive!! _
‘> Use Your Head, Get a Helmet!! SRE
o, v o http://Iwww-nrd.nhtsa. dot.gov/Pubs/812018.pdf """ -
- http://www.bhsi.org/stats.htm
~ 500,000 bicyclists/yr visit emergency rooms
As of 2014, the population estimate of
State of Wyoming 584,153
Albany OR 51,980
Corvallis OR 54,953
Springfield OR 60,263
~ 26,000 traumatic brain injuries
743 of ~900 cyclist deaths, 2013 = ~ 2% of all traffic fatalities
13% of deaths children < 14 yr, 87% d
11% involved wrong-way riding!
Bicycle crashes & injuries are under reported,
since majority not serious enough for ER visits.
Helmets may reduce head & brain injury risk by 85%!
~$2.3 billion/yr = indirect injury costs from not using helmets!



http://www.bhsi.org/stats.htm
http://www.bhsi.org/stats.htm
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Hey, I'm alive because | wore a helmet!!




