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Three options to characterize mitochondrial bioenergetics
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Two source depots: subcutaneaous vs. intraabdominal
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Isolation of mature adipocytes
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Respirometry of intact vs. permeabilized fat cells

28U 4U
= 2104 basal leak ax 50 [
2 — i
= ERY ] 20 B!
e - =
Intact ® 0o = 2
adipocytes S E R 10 %1:3:
(Sl — =
N
o £3

10

-70 T T —r—r T T T T —T T T T T T T T T T T T T T T
217 5| 2.26 Y 2.35 ! 2:45 2 o 2.34 5 3;0:; Time [h:min]
& o0 @V ¥ (¥ (e
S Q‘;\,‘)\f& S &
State | State | State State
_ 4340 3u -
PO T 0
P N 2 —_— =
4 . o = [ O o
\ £ E s 3
Permeabilized o] { > @
. adipocytes = 3
\ pocyt S < -.../‘ og
e =
Tos4 | 1;626' o a' 1.-'10‘?' o ;\1.‘I18 R N LT Time [h:min
) A o o o ¢ <
$€ a1 a Y S [N C C o
'a.&qoo S\@ ¢ 0\_6 00'0 o‘\ Q,O@ Q.O ?G ?C; QG@{& o

Tobias Fromme | Chair for Molecular Nutritional Medicine | April 10, 2017 5



S = 250~ EERinguinal - ek
E = £ » 150
Intact g ij' 1504 %'2 100
adipocytes O w 100+ Pz0.054 p=0.062 2ga
83 g€0o 59 L
o2 50+ <
Basal Leak Maximal A >
o
\(\g Q\&
e
= B inguinal X epididymal
/.f'\. :.9_,?400- *kk Kk
e N o= I I
\ E 0 300+ I \
| Permeabilized .l 22 200~
\ adipocytes ) 5'1,'
~ ; o 5 1004
N > o
~.— 75 O e
state4  state3 state 40 state 3u
;-—4 N inguinal N inguinal
> .g 175= == epididymal 25 == epididymal
58 1504 = : - 204
E 8 1254
-
2 £ 100+ o 15+
o =t
0% 75 & 10=
c = 50
&< 2 .I I 87 rl
£35S o an B LA
= = state 3 state 40 state 3 state 40 state 3 state 40 o R
. & 2
succinate/ pyruvate/ palmitoyl-L-camnitine \<© )
t malate & o e
rotenone malate o Q*‘ '00(
5 Y
03

Tobias Fromme | Chair for Molecular Nutritional Medicine | April 10, 2017



TUT

Model: diet induced obesity + decreased glucose tolerance

n=141

C57BL/6N _}]_ n=38
mice ‘ | | 1 cb | | -
| | | | I [ g
I[B\:'?:eks] 8 12 16 20 24 28 32
body mass — oral glucose tolerance test
©
5 60 — S 500~ ok
= E  400-
O
o 40 » 300
Q@ 30 8
S [
'8 10 e 100
©- CD -~ HFD
m 0 8 0 | T T T
00?&0 E 0 15 30 45 60 75 90 105 120 135

Tobias Fromme | Chair for Molecular Nutritional Medicine | April 10, 2017

Time [min]



TUT

Obesity reduces adipocyte OXPHQOS capacity adipocytes
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Obesity reduces adipocyte OXPHOS capacity adipocytes
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Reduced OXPHQOS capacity does not cause glucose intolerance
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Summary

Bioenergetic profiling on the level of...
-intact adipcoytes -permeab. adipocytes -isolated mitochondria

...yields complementary data. There is no one optimal level.
Reduced OXPHOS capacity in adipocytes is a hallmark of obesity.

Reduced OXPHOS capacity in adipocytes does not cause
glucose intolerance (alone).
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