Extra points to mention:
GRF: ml/min Normal 120 ml/min to about 60ml/min
Use of Inulin.

GFR = Lrine Concentration x Urine Flow

Plasma Concentration

Hemodialysis Fatigue:


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3429077/
https://en.wikipedia.org/wiki/Inulin

RQ = CO, /O

eliminate 2 consumed

Table 16-1 Heat production and respiratory
quotient for the three major

tood types
Heat Production (kJ)
Per Per liter Per liter
gram of CO, of Oy

of food  produced  consumed RQ
Carbohydrates 17.1 21.1 21.1 1.00
Fats 38.9 19.8 27.9 0.71
Proteins

(to urea) 17.6 18.6 23.3 0.80




140

120

—
o
o

(0]
o

Metabolism (ml-kg™'-h™")

40

20

Peptone injection
into stomach

10

15
Time (hours)

20

25

30



Harvest mouse

N

Kangaroo mouse

Cactus mouse

(Ml O, -g™" - h)

Mouse

Mass-specific metabolic rate

Flying squirrel

Cat
Dog Sheep Elephant
d Horse

Rabbit

Human
T T T A W 1| R AN

0.01 0.1 1 10 100 1000
Mass (kg)



Endotherms, 39°

103
T 100
§ o &
£ 103
o Unicellular /
© organisms, 20° <~
L 106
[=)
®)
S
= 109

10-12

10-12 109 105 103 109 103 106
Mass (g)



o

)

T AT ade

per unit weight

Rate of energy expenditure

Period of locomotion

Time



100%

Velocity

Time

Large animal

Small anima



Relay  Number of Light
switch  wheel turns dark/ cycle

\
[\ / \

% )




Light beam

Photoemitter

Computer

Water trough




Day 1 Day 2 Day 3

(0) 200 e e O O N

v v=Expected time of high tide

_ 150 D |

S

& e

©

2100

P,

=

Q

< 50

0 |

0 10 20 30 40 50 60 70
Time (hours)



Temperature (°C)

16

14

12

10

Dusk
feeding

Midnight

Dawn
feeding

Surface (O

= 5

g 10
D
£
S

g 15
D
=
|—

20

- 05

B 35

Bottom 45

Depth (m)



z

O, consumption (ul - g~' - h™)

200

150

100

50

S

Frogs acclimated to 5°C

Frogs acclimated to 25°C

10 15 20 25
Measurement temperature (°C)

30



)

O, consumption (ul - g~' - h

200

150

100

50

188
e
V4
V4
A
’ 188
’ = — =1
, Qio 124 2
V4
/’124
/,,
< MR (t+10) 124
7 10 = :—:16
76 MR; 76



)

O, consumption (ul - g~ - h

200

150

100

50

2193
y 4
/
y 4
//\Q 193
/ 19 =35
y 4
y 4
y 4
Y 4
,z‘89
V4
P 4
< 89
/// Q‘|O= ———— = —28
39
10 20 30

Measurement temperature (°C)



Degree of DPH polarization
(degree of membrane viscosity)

20° acclimated

Decrease in
polarization
due to

acclimation

1)

Increase in
polarization
due to

@ acclimation

5° acclimated

5 10 15 20 25 30
Acute measurement temperature (°C)



Relative increase

12

10

" T. funebralis
B T. brunnea

HSP38 HSP70 HSP77 HSP90
Heat shock protein (HSP)




Infrared thermal
radiation from
atmosphere

radiation
from

Direct

sunlight Scattered

sunlight

Convection
by wind

Infrared thermal
radiation from
ground



(a) Response to cold temperature

Body core ;—,,L\Skin Vasoconstriction
Artery
A~ Low
_ heat
Vein s~~~ conductance

—> Blood flow \Surface vessels

~~2 Heat transfer

(b) Response to high temperature

o

Vasodilation

‘ MNP heat

conductance



(@)
Body core Skin

Artery

|
|
Vein :
|

l ifference
In insulation

(b)

Surface vessels

Shunt vessels Blubber



O]
| -
-
e
©
| -
)
Q.
=
O]
i}
>
O
o)
m

Ambient temperature —




Core body temperature (°C)

40

Approximate regions of

Homeothermy
- Temporal heterothermy
'~ Heterothermy

Ectothermy

0 20 30 40
Ambient temperature (°C)



(a) Extracellular Intracellular
compartment compartment

Intracellular organelle

FFormalieneftsy = N Gsmoiic

:ice crystals are. o il | Joss off -

. stimulated by'-—" deiias o 8 Swater -

' nucleatmg ,,,,,, '}'_'- H o . increases solute
T<0°C § agent ._.'-;‘- .2 - "concentration, - -

‘preventing ice.
. crystals from
. forming. -

Solutes excluded from -
-~ forming ice; solute
-’:-' concentratlon mcreases



3 various approaches for insects in KY to deal with winter:

1. Antifreeze proteins

2. Production of glycerol

3. Osm gradient to raise ECF, pulls water out of cell rises OSM
decreases freezing point
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