e
3
©
[}
Q
E
2
>
e}
o
m
(a)
800
= 600
n
o
E
§ 400
2
£
>
[72]
c
o
200
S
0

Antifreeze-protein concentration (mg/mL)

e

Poikilotherm

Homeotherm

Ambient temperature ——

Q]_O - (I@/k 1)10/(t2-tl)

QlO — (M R/M Rl)lol(tZ-tl)

Ambient temperature (°C)

Plasma antifreeze
concentration

1

Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug
Time of year

BIO 345 Sr 08

Lecture 24 - Thermoregulation

ENDOTHERMY
No Yes
Poikilotherms Fridotherms
or ectotherms
% Nonthermoregulating | Nonthermoregulating
= No poikilotherms endotherms
< or ectotherms
)
2
% Thermoregulating Thermoregulating
s poikilotherms endotherms
; Yes or ectotherms
= Behavioral Homeotherms
thermoregulators
(a)
200
f 150 Frogs acclimated to 5°C
b
E
S 100
g
£
3
2
S 50
o) Frogs acclimated to 25°C

0 5 10 15
Measurement temperature (°C)

08

Freezing point (°C)

-18F

20 25 30

Plasma freezing
point

200

100

50

200

0, consumption (ul - g™ - h™)

150

100

50

1 1 1
Sept Oct Nov Dec

1 1 1 J
Jan Feb Mar Apr May June July Aug

Time of year

Lecture 24 - thermoregulation

(b)

Water 19.3°

April 17/08

I
188
| Je
| 7’
| s
i A 188
| v
L Qo= 1og
/‘f124
il !
o< MR(t+10) 124
o Q= —— 1=
76 . MR, 76
|
| |
i i i
| | |
| } |
|
| 2193
| /
1 7
7
[ / 193
e Jio =t
.
4
4
/
’/.‘89
]
c'/ loy S
32 !
10 20 30

Measurement temperature (°C)

=15

=16



(a)

Higher body temperature,
rapid heartbeat, and

Surface vessels

ey m—
Blubber

Shunt vessels

(a) Blood flow without countercurrent heat exchange

—
T fv—-ww#\_/n/‘ -

37°

32° 28°

UL
~ SRS A s = A S e
T,=5C
(b) Blood flow with countercurrent heat exchange
T e N—»me‘/‘i\‘
37 29° 2° o
15
36° 28° 21°
c\sw\\“\\\o\ A~ AT \—\.\\ -\::?_——
T,=5C
(a)
44
o
£.42 Dehydrated
g Watered
® 40
i
[}
Q.
5 38
8
3 36
< 54
4 1 2 3 4
Time (days)
BIO 345 Sor 08

(a)

&Y%

(a) The general relation

April 17/08

\
1
IS
&
©
£ /
s
£ | Basal metabolic — -
0 | rate (BMR) I Thermoneutral :
£ | zone (TNZ) !
o ! :
' '
| ! >
A
Lower-critical Upper-critical
temperature temperature
Ambient temperature
Hypothermia Thermal neutral Hyperthermia
zone
—

®)

Interscapular @ -
brown-fat deposit Tb H
J AN B

Zone of

Mciamuny v

Zone of

metabolic
BMR ; active heat
regulation | | Ntk

| | dissipation

| | T

| | b

' }

| |

LCT VCT
{h) Axiexample Ambient temperature (T,)
= -
S
2
g 4r Intermembrane space Outer mitochondrial membrane
£z Intracellular fluid
S°s
8 [0 Inner
s itochondrial
g 6‘ :\umma:cna (1) Proton pumping by
o 2F electron-transport chain
£ & complexes
50 L Core
&
i
~ 0 1 I L 1 I 1 1 1 ) (2) The proton .
40 =30 =20 -10 0 10 20 30 40 50 electrochemical gradient:

Ambient temperature (°C)

Action potential

Motor neuron

ACh Sarcolemma o

muscle fiber

Myosin head

Thin
filament

Troponin  'Tropomyosin

Lecture 24 - thermoregulation

an energy store

(3) Back-diffusion of
protons in an ordinary cell

| (4) Back-diffusion of
protons in a specialized
cell with UCP1




