22- a

16 oxygraph tracings

polarographic oxygen electrode technique

2 oxygraph tracing
(state)
/A
tracing 16A control respiratory response
tracing 16A
incubation medium , glutamate+malate
(33.36) ,
( , ) state 4 respiration
oxygraph tracing state 3 respiration ADP+Pi
ADP+Pi ATP (ADP+Pi — > ATP)
(211.28 ) ADP
(33.36) ; state
4 respiration
ADP (respiratory control)

respiratory control index (RCI)
tightly couple mitochondria RCI
States / Stated RCI
21128 1 3330 = 6.33 DNP
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uncoupler DNP
DNP
state 3 respiration ADP ( ATP)
state 3u respiration
(278.00)
reaction chamber ( 2 ~
0)
tracing 16B DMSO 22-
state 4 respiration
tracing 16 c, 16D, 16E 22-
state 4 respiration DNP
ADP 22-
20 . (23.86 fiM) state 4 respiration
94.52 / . 127.88 144.56
/A 22- 40
(47.72 ) 80 (95.44 (I.M) state 4
respiration 27.80, 15.57
13.90 / 22- 20, 40 80
(tracing 16C, 16D, 16E)
succinate 22- 20 .
40 80
( 17) state 4 116.76 (tracing 18C),
189.04 (tracing 17D) 189.04 (tracing 17E) . r.
State4 respiration
27.80, 55.60 50.04 . T
(tracing 17C, 17D 17E )
glutamate+maiate
tracing 17B DMSO 22-

State4 respiration
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18 Dose-response curve 22
glutamate + malate
(curve B) succinate (curve A) state 4 respiration
40 (47.72 fim)
22- state 4 respiration
22- 40
2. 22-
, ADP DNP
19 22- 40 (47.72 ®M)
state 4 respiration
0.31 ADP 0.05 mM DNP 22-
! ADP DNP
74.43 \b ADP 54.50 \b DNP glutamate + malate
77.82\b ADP 50.48 \b DNP succinate
3 22- 20
(RCI), ' state 3 ADP/O
3.1 glutamate+ malate
20 tracing 20 A
ADP + Pi DNP (RCI = 7.71
state 3 = 103.45 / /
ADP/O = 2.69) tracing 20B DMSO
22- 10 , ( RCI = 7.71,
state3 = 103.45 / /
ADP/U = 2.69 ) tracing 21C 22- 20 (23.86 frM)
DMSO
RCI 1.66 ! state 3 ADP/O
69.90 . / / 1.95
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3.2 succinate
3.1 succinate
22-
glutamate + malate RCI 1.38 3.89
state 3 100.80 58.44 . / /

ADP/O 1.66 1.33 21

22-

RCI ADP/O P <0.05 ( 3 4)

22-

1. 22- state respiration

intact mitochondria

(semipermeable membrane) 3
reducing equivalent complex
glutamate + malate reducing equivalent (NADH) comp’rx
| succinate reducing equivalent(FADH2) complex ascorbate+TMPD
reducing equivalent complex IV DNP chamber
incubate incubation medium DNP uncoupler
state 3u ( uncoupling) endogenous substrate
22- 40 . (47.72 ftM) incubate 5
substrate state 3u chamber
DMSO 10
5 22-

state 3u intact mitochondria glutamate+malate
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p<0.05 55.90 £ 6.29 21.56 =
1.67 . / / succinate 22-
state
34.68 = 3.50 /! / 22.97 *
3.96 . / / ,
p>0.05 ascorbate+TMPD 22-
state p>0.05
control 120.69 * 4.58
123.00 *11.60 . / /
osmotic-shocked mitochondria
osmotic- shocked mitochondria preincubate
22- 40 (47.72 ) 5
state chamber
intact mitochondria
6 22- 40
(47.72 p.M) state osmotic-shocked mitochondria
46.44 * 8.02 76.16 + 8.43 . / /
p<0.05 succinate
22- state osmotic-shocked mitochondria
51.40 = 4.57 54.41 + 5.57 /
p>0.05 22-
state ascorbate + TMPD
130.61 = 10.27 146.10 = 7.71 . / /
p>0.05
22- NADH intact mitochondria
22 tracing 22A control respiratory response
tracing 22B preincubate DMSO
22- 5 NADH



NADH

/

tracing 22C

(47.72 pM)
NADH

NADH

glutamate + malate

1?2 AT

state 3 respiration

305.80

oligomycin

22-

22-

mM DNP
7.6

289.12

pH 7.6

7.6 DNP

27.80 . /

intact mitochondria

preincubate 22- 40
5 ( )
NADH
5.56 61.16 . / o
incubation medium
22- »
DNP
oligomycin
23 tracing 23 B oligomycin 10
ADP 27.80 / DNP
/ / tracing 23D
22- 40 . (47.72 pM)
state 4 respiration
(150.12) oligomycin ,
DNP
pH incubation medium ,pH 7.2, 7.4 7.6
24 tracing 24A control respiratory response
tracing 24B, 24C 24D 0.05
incubate medium pH 7.2, 7.4
355.84,
255.76 . / i
DNP pH 7.2 pH 7.4
p<0.05 ( 7) pH 7.2 -

state 4 respiration

pH



25 24
40 . (47.72 HM) DNP 25
7.4 7.6
150.12, 144.56 144.56 /
8 pH 7.2 - 7.6
state 4 respiration !
3. bovine serum albumin (BSA)
26 tracing 26B
BSA 0.31mM ADP + 0.62 mM Pi
ADP
/. / ADP
/A BSA
BSA
(glutamate + malate)
BSA
22-
tracing 26C BSA mg
/| 133.44 /
10, 20 30 122.32
r
77.84 99.72 61.16 52.82 38.92
4 BSA
22-
BSA BSA 20

p<0.05 ( 9)
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22-
pH 7.2
22-
22-
ADP + Pi
state 3 respiration
33.36 216.84
33.36
ADP
ADP + Pi
5, 10, 20 30
22-
150.12
94.52 44.48
/ /
22-
30



4. DTNB DTT

4.1 DTNB

45

27 tracing 27B DTNB
aromatic disulfide state 3 respiration ADP
27.80 /A 0.05mM
DNP 172.36 /] DTNB
DNP tracing 27C
22- 40 . (47.72 pM) state 4 respiration
26.69 161.24 . /
/ tracing 27D 0.10 DTNB 1 40 . 22-
26.69
100.08 . = 7N 22-
41.70 47.26 / A
22-
4
DTNB state 4
respiration 22-
p<0.05 ( 10)
4.2 DTT
DTT 22-
28 DTT ADP DNP
(tracing 28A, 28B) 1.04mM DIT 40 . (4772 ~"M) 22-
0.31mM ADP + 0.62
mM Pi 200.16 . /
/ ADP 33.36
. tracing 28D 4

p<005 ( 11) 1.04 mM DTT



state 4 respiration

0.31mM ADP + 0.62 mM Pi

46

33.36 r tracing 28E !
ADP + Pi DTT
22-
p>0.05 ( 11)
NADH 22-
1. DTT
29 tracing 29A 22-
! NADH 61.16
I . h tracing 29B DTT 1
22- 40 . (47.72 pM)
NADH 22- !
NADH NADH 19.46 /
/ 4
, DIT
p<0.05 ( 12)
tracing 29C DTT 22-

NADH
preincubate 22- 5 DTT
NADH ! NADH

tracing 29A control DTT
DTT 22-
DTT NADH
61.16 / /
NADH DTT
4

DTT

p>0.05 ( 12)



2. rotenone
30 tracing 30A control ! 22-
40 (47.72 HM) ! NADH
61.16 . / / tracing 30B 30C
respiratory chain inhibitor site | rotenone rotenone
22- !
NADH ’ rotenone
22- NADH
! rotenone NADH 61.16
17.79 516.68 . / / rotenone 22-
rotenone
NADH 22-
p<0.05
rotenone 22-
NADH 9.10 + 0.55 12.51 +
2.08 . / / rotenone
NADH 37.12 + 1.73
/ / ( 13)
22- ATPase activity
1. 22- ATPase activity
14 22- 8-80
(6.14 - 61.49 HM) ATPase activity Pi
ATP ( 2) DMSO 10
22- ATPase activity
22- 8-80 (6.14-
61.49 IM) ATPase activity
40 dose -
response curve 31 14 22- 8
(6.14 J.IM) ATPase

ATP

Pi
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0.2275 / . /10 Pi
22 40 548 564 80
Pi 1.130 , 1.250, 1.3900 1.4175 / . /10
2. ATPase activity
DNP
ATPase activity 22- DNP
22- 80 . (61.49 fjM) ATPase
Pi 1.3775 B e /10 0.10 mM
DNP ATPase Pi 1.8925 A
/10 22- ATPase 72.79% DNP
( 32)
incubation medium
22- ATPase activity
DNP
1. oligomycin atractyloside
15 22- ATPase activity
ATPase activity Pi
0.1675 . /10 DNP uncoupler
ATPase activity ATP ADP + Pi
Pi 1.8925 o /10 22-
32 (24.60 fI.M) ATPase activity
DNP Pi 0.6950 A /10
oligomycin 22- Pi 0.3950 /
/10 atractyloside 22- Pi
0.5000 / . /10
0.10 mM DNP oligomycin atractyloside Pi
0.4550 0.8175 o /10

22-
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2. pH incubation medium pH 6.8, 7.2 7.6
16 ATPase activity
pH 6.8, 7.2 7.6
ATPase activity Pi
0.1750, 0.1675 0.1775 o /10
DMSO 22-
22- ATPase medium pH 6.8, 7.2 7.6
Pi 0.7550, 0.6950 0.6875 /. /10
DNP ATPase medium pH Pi
1.9800, 1.8925 1.7750 o /10
Pi incubation medium pH
) p<0.05 DNP 22-
3. DTNB DTT
17 ATPase activity
ATPase activity Pi 0.1675 .
/10 DMSO 0.10 mM DTNB
ATPase activity Pi 0.4125 .
/10 1.01 mM DTT ATPase activity
DTT ATPase activity DTNB Pi
0.3600 N /10 DTNB
22- 32 . (24.60 JJIM)
22- ATPase activity
Pi , 1.3325 o /10
p<0.05
DTT 22- ATPase
activity DTT 22- 1 Pi
0.3450 . /10

p<0.05 ( 17)



? 22- monoamine oxidase (M AO) activity
33 tracing 33A
DMSO 10 incubate 1
tyramine
A pargyline ?
monoamine oxidase incubate 1
(tracing 33B) tyramine
[ tracing 33C 33D 22-
40 . (47.72 fjM) 80 . (95.44 [*M)
tyramine
22.24 T | DMSO
18 pargyline 22-
tyramine pargyline
p<0.05
tyram ~ MAO

tyramine

50

tyramine

22.24

tyramine

5.56

tyramine

tyramine !

22-
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16 22- 20, 40 80

glutamate+malate

37.50 mM HEPES buffer, 1.88 mM MgCl2, 86.25

mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
2.09 . /

ADP, DNP, 22- 23.86, 47.72 95.44 |.IM DMSO

1.92 . 37 °c



(28.91) (30.58) (28.91)
(28.91)
(33.36)
80

0.3mMADP 7 ‘°”'o/' (33.36) 20pg [ 40pg 7 PO
+0.62mMPI 22-hydroxy 22 - hydroxy 2? hydroxy
tingenone tingenone tingenone

0.05 mMONP

(94.52) (127.88)
(211.28)
(211.28)
(13.90)
(3336) (33.36)

0.05 i '
i BRE 0.05 MMDNP )

:

(15.57)

(278.0)
(278.0)

100 n atoms O/ ml

0 .80)
| . | |

minutes



17 22- 20, 40

succinate

37.50 mM HEPES buffer,

mM KC1, 5.21 mM succinate, 13.02 mM sucrose

54

80

1.88 mM MgClI2, 86.25

1.96 . /

ADP, DNP, 22-

23.86, 47.72 95.44 JIM DMSO

0
37 C

1.92



aloms O/ ml

100

(61. 16) (63.94) \( 61.16:

031mM ADP 10 il
+0.62mMPI bMSO

20/ % droxy

(63.94) tnge one

(227.96)  o31mM ADoD/
0%)1812 mMP[i
(227.96)

(66.72)

0.05 mMDNP

0.05m MDNP™* (66'12)

(439.24)
) (439.24)

minutes

40 ug / 80 ug /
22-hydroxy 22-hydraxy
tingenone tingenone
(ne.re) (189.04) (189.04)
(50.04)
(55.60Q)
(27.80)

g
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18 Dose-response curve 22-
succinate (curve A) glutamate+malate (curve

B)

37.50 mM HEPES buffer, 1.88 mM MgCIl2, 86.25

mM KC1, 5.21 mM succinate ( ¢ curve A), 5.21 mM potassium glutamate + 5.21
mM potassium malate ( curve B), 13.02 mM sucrose
1.83 . / , 22-

1.92 . 37 °€

I+
IN



rate of oxygen consumption ( atoms o / min / my protein)

22-hydroxytingenone ( fig )

* <005 control

A succinate
B : Glutamate + malate

-
80
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19 22-
, ADP DNP glutamate+ malate succinate

37.50 mM HEPES buffer, 1.88 mM MgCLj, 86.25

mM KCL, 5.21 mM potassium glutamate + 5.21 mM potassium malate 5.21mM
succinate, 13.02 mM sucrose 183 . /
ADP, DNP 22-
192 . 37 °¢



E)

rate of oxygen consumption ( atoms O / min / mg protein)
(X

w
+1120 4 108.14 + 2223

200 -+

160 A
129.31 + 6.05

100.63 + 5.64

804

34.53 + 2.55
40 1

state 4 031 mM ADP 40 |ig 22-

glutamate + malate

succinate

19934 + 17.07

147.68 + 2.39 &

0.05 mM
hydroxytingenone ~ DNP

59
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20 22- (RCI)
' state 3 ADP/O glutamatetmalate

37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
1.98 . [ . a
ADP, DNP, 22- 23.86 fIM DMSO '
1.92 : 37 °¢

tracing A, B C

tracing
control(A) DMSO (B) 20 g
22-hydroxy
tingenone(c)
(RCI) 1.71 1.71 1.66
state 3 ( : / 103.45 103.45 69.90

I )

ADP/O 2.69 2.69 1.95



atoms O/ ml

100

(26.€9)

/'

0.3l mMADP/
+ 062 mMPi
(205.72)
0.05mM DNP
r
0 1 2
e | |

minutes

(255.76)

\( 27.80) St
oul
M 20ug /

22~ hydroxy
tingenone 4a.48)
0.31 mM
0.3 mMADP,
+0.62m + 0.62 mMPI
(205.72)
(27.80)
(250.20)

(83.40)
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3 22- state 3 respiration glutamatetmalate
| 22-
(RCI) state 3
ADP/O

state 3 oxygen

Experiments RCI consumption ( atoms ADPIO
O/min/mg protein)
(mean £ SE)
control 8.08 + 0.64 118.00 + 6.65 2.50 £ 0.11
after 20 Ilg 22- 1.451% 0.08* 68.52 £ 4.71* 1,95+ 0.03*
hydroxytingenone
o change 82.05 58.06 21.15
=4 *p<0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCI2
86.25 mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM
sucrose 2.03 : /

ADP. DNP 22- 23.86 (LM
192 . 37°C
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21 22- (RCI)
, state 3 ADP/O succinate

37.50 mM HEPES buffer, 1.88 mM MgClI2, 86.25
mM KC1, 521 mM succinate, 13.02 mM sucrose 2.08
[ . ADP, DNP, DMSO
22- 23.86 nM 192 . 37 ¢

tracing A, B C

tracing
control(A) DMSO (B) 20 pyg
22-hydroxy
tingenone
(C)
(RCI) 3.89 3.89 1.38
state 3 ( : / 100.80 100.80 58.44

I )

ADP/O 1.66 1.66 1.13



atoms ()/ ml

100

(4726) (50.04)

( 50.04)
0.3ImMADP

+ 0.62mMPI

oul —"

DMS0 2049

22 - hydroxy
(50.04) tingenone

(77.84)

(205.72)
0.3I mMADP/
+0.62mMPj

03I mM ADP
+ 0.62 mMPI

(205.72)
(52 .82)
005 mMMDNP —*

(52.82)

0.05 mMDNP;

. (88,96
0 1 2
L | o |

minutes
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4 22- state 3 respiration succinate
22-
(RCI) state 3
ADP/O

state 3 oxygen

Experiments RCI consumption ( atoms ADPI/O
O/min/mg protein)
(mean t SE)
control 4.21 £ 0.20 116.87 £ 9.28 1.54+ 0.07
after 20 pg 22-
hydroxytingenone 1.50 £ 0.24* 79.58 £ 6.15 NS 1.10 t 0.02*
“lo change 64.37 30.99 28.57
=4 * p<0.05 control
NS =p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgClI2,
86.25 mM KCI1, 5.21 mM succinate, 13.02 mM sucrose 2.03
[ ADP, DNP 22-
23.86 pM 1.92 . 37 °c

I+
I~
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5 22- state 3u respiration glutamate+malate 5
succinate ascorate+TMPD

rate of state 3u respiration
( atoms O/min/mg protein)

substrate (mean t SE)
control 40 fag 22- hydroxytingenone
glutamate + malate 55.90 £ 6.29 21.56 £ 1.67 *
succinate 34.68 + 350 22.97 + 3.96 NS
ascorbate + TMPD 120.69 + 4.58 123.00 + 11.60 NS
=4 * jx0.05 control
NS = p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCI2,
86.25 mM KCIL, 5.21 mM potassium glutamate + 5.21 mM potassium malate 5.21

mM succinate 2.08 mM ascorbate + 0.52 mM TMPD, 0.05 mM DNP, 13.02 mM

sucrose 2.03 . [ DNP chamber

22- 47.72 pM incubate 5
1.92 . 37 °C
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6 22- state 3u respiration osmotic- shocked

mitochondria NADH | succinate ascorate+TMPD

rate of state 3u respiration
( atoms O/min/mg protein)

substrate (mean t SE)
control 40 fig 22- hydroxytingenone
NADH 46.44+ 8.02 76.16+ 8.43 *
succinate 51.40 + 4.57 5441+ 551 NS
ascorbate + TMPD 130.61 + 10.27 146.10 + 7.71 NS
=4 * p<0.05 control
NS = p>0.05 control
37.50 mM HEPES buffer, 1.88 mM MgCI2, 27.66
KC1, 1.04 mM NADH 5.21 mM succinate 2.08 mM ascorbate + 0.52
mM TMPD, 0.05 mM DNP, 0.52 mM sucrose 2.02
/ . 22- 47.72 1iM incubate 5

192 . 31 C

I+
I~
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22 227 NADH

37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1, 13.02 mM sucrose 2.15 : [
22- 47.72 yM  DMSO
NADH 1.92 . 37 °¢



133.36) (21.80)

e e A (356)

(230. 20) (27.80) iy
(6l.16)
N
(38.92) (27.80) 1

e \
&=
IS
=
= (355.84)
B 1)

.| 1

minutes
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23 oligomycin ' DNP 22-

37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1, 5.21 mM potassium glutamate +5.21 mM potassium malate, 13.02 mM sucrose
1.97 . /
ADP, DNP, oligomycin 22- 47.72 JIM
192 . 37 °c

7%}



atoms ()/ mi

100

B C
(27.80) (27.80) (27.80)
(30.58)
10ug /~
0.31 MMADP g P
+0.62 mm P oligémycin 40ug 10g
22-hydroxy oligomycin (27.80)
0.3 mMADP tingenone
+0.62 mMPI (27.80) -
+ 0.62 mMPi
(211.28) 0.05 mMDNP
40u9
22~ hydroxy
tingenone
(33.36)
0.05mM —=
DNP (150.12)
(150.12) ‘
(311.36)
(41.70)

0
IS

(27.80)

minutes

LL



24 pH incubation medium
DNP

37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KCl1  pH 7.2 (bracing A B) pH 7.4 (tracing c) pH 7.6 (tracing D),
5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
2.08 : /
ADP DNP 1.92 . 37 °c



atoms ()/ ml

100

B (pH 7.2)

\\\\\ (36.14)
P

A
(36.14)
e
| mM ADP
.62 mMPI 0.05 mM DNP
(300.24)
|
(44.48)
0.05mM DNP
(350.28)
0 1 2
L ] |

minutes

(355.84)

0.05mM
DNP

C

(H 7.4

(37.81)

(289.12)

D (pH7.6)
(34.47)
0.03mM
DNP
(255.76 )

05



4

7 pH incubation medium DNP

Rate of oxygen consumption after 0.05 mM DNP

Experiments ( atoms O/min/mg protein) (mean £ SE)
pH 7.2 (control) 180.99+ 4.10
pH 7.4 149.04 £+5.51 *
pH 7.6 131.34 £4.55 *
=4 * p<0.05 control

37.50 mM HEPES buffer, 1.88 uiM MgCI2,
86.25 mM KCl pH 72 pHT74 pH 7.6 55.21 mM potassium glutamate + 5.21
mM potassium malate, 13.02 mM sucrose 2.01 : /
DNP 1.92
37 °¢c
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25 " pH incubation medium
22-

37.50 1 HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1  pH 7.2 (tracing A B) pH 7.4 (tracing c) pH 7.6 (tracing D),
5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
1.98 : /
ADP, DNP 22- 47.72 pM 1.92
37 °¢c

N



A B (pH 72) ¢ (pH 74 D ( H7.6)

(33.36)

30.58
0.31 mM ADP ( ) (32.25) (32.25)
+0.62 mMPI P o 4Giis /r /
a0pg  ~ 22-hydroxy 40 ug
22~ hydroxy tingenone 22~ hydroxy
tingenone tingenone

(222.40)

(150.12) (144.56) (144 56)

(38.92)

atoms O/ ml

100

=)

(30580)

minutes

(31.14)

(38.92)

(44 .48)
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8 pH incubation medium 22-

Rate of oxygen consumption after 40 Jig 22-

Experiments hydroxytingenone ( atoms O/min/mg protein)
(mean + SE)
pH 7.2 (control) 64.90 £ 4.67
pH 7.4 64.94 + 5.32 NS
pH 7.6 65.94 + 4.82 NS
=4 NS =p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCljj,
86.25 mM KC1 pH 7.2 pH T4 pH 7.6 , 5.21 mM potassium glutamate + 5.21
mM potassium malate, 13.02 mM sucrose 2.03 : /
ADP, DNP 22-
47.72 pM 1.92 . 37 °¢
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26 Bovine serum albumin (BSA) 22-

37.50 mM HEPES buffer, 1.88 mM MgQ2, 86.25
mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
1.83 : /
ADP, DNP, BSA 22- 47.72  |IM
1.92 . 37 °¢



atoms 0/ ml

100

0.3 mMMADP
+0.62 mM P

L

(27.80)

(211.28)

005 mM DNP

minutes

(33.36)

(314.14)

(33.36)

+062 mMPI

(33.35)

(216.84)

Control {(no BSA)(150.12) (77.84)

5 mg BSA

I0mg BSA

20 mg BSA

30mg BSA

(33.36)

(33.36)

(33.36)

40 ug <
22-hydroxy
tingenone

(133.44) (99.72)
(122.32) (61.16)
(94.52)(52.82)

(44 .48 )(38.92)

cD
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9 Bovine serum albumin (BSA) 22-

Rate of oxygen consumption after
Experiments 40 p.g 22-hydroxytingenone
( atoms O/min/mg protein)
(mean £ SE)

1 rate 2 rate
(rate of stimulation)  (rate of inhibition)

no BSA (control) 80.29 + 1.78 39.20 + 2.20
BSA 5mg + 40 \ig 22-hydroxytingenone  68.49 +5.15 NS  41.17 + 4.67 NS
BSA 10 mg + 40 Bg 22-hydroxytingenone 68.41 + 4.67 NS  35.45+1.10 NS
BSA 20 mg + 40 Bg 22-hydroxytingenone 49.04 + 6.62 * 2891 + 177 *
BSA 30 mg + 40 Bg 22-hydroxytingenone 35.57 + 7.02 * 22.64 + 1.88 *

I+

1+

=4 * p<0.05 control
NS = p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCI2,
86.25 mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM
sucrose 1.93 : /
ADP, DNP, BSA 22- 4772 JM
192 . 37 °¢
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27 DTNB 22-

37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malaie, 13.02 mM sucrose
1.93 : /
ADP, DNP, DTNB 22- 47.72 fIM
1.92 : 37 °c




atoms O/ ml

100

(2891)
Q31 M A
AR g e
0.31 mM ADP
f0.62 mMPI

(316.92)

minutes

(26.69)

(26.69)
B 0ol0 mM
40 jjg DTNB
22-hydroxy
tingenone
40 g
22-hydroxy
tingenone
(161.24)
(47.26)
(41.70)
(27.80)
(172.36)

(22.24)
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10 DTNB 22-

Rate of oxygen consumption after 40 fig 22-

Experiments hydroxytingenone ( atoms O/min/mg protein)
(mean t SE)
1 rate 2 rate
(rate of stimulation) (rate of inhibition)
40 fig 22-hydroxytingenone 68.12 £ 3.60 38.00 £ 1.21
(control)

40 fig 22-hydroxytingenone after 49.56 + 3.03 * 2545+ 122 *
0.10 mM DTNB
=4 *1x0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCI2,
86.25 mM KCL , 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02
mM sucrose 1.90 : /
0.10 mM DTNB 22- 47.72 (iM
1.92 : 37 °¢

I+
o~
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28 DTT 224

37.50 mM HEPES buffer, 1.88 mM MgqCI2, 86.25
mM KCi, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM sucrose
1.93 : /
ADP, DNP, DTT 22- 4772 M
192 . 37 °¢
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11 DTT 22-

Rate of oxygen consumption after 40 fj.g 22-

Experiments hydroxytingenone ( atoms O/min/mg protein)
(mean £ SE)
40 \Xg 22-hydroxytingenone 68.12 + 3.60
(control)

1.04 mM DTT + 40 pg 22-
hydroxytingenone 16.31 £0.52 *

40 [Xg 22-hydroxytingenone + 1.04

mM DTT 65.76 £ 5.79 NS
=4 ¥ p<0.05 control
NS =p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCI2,
86.25 mM KC1, 5.21 mM potassium glutamate + 5.21 mM potassium malate, 13.02 mM

sucrose 1.90 . [ .
0.31 mM ADP +0.62 mM Pi, 1.04 mM DIT 22-
47.72 JIM 1.92 . 37 °C



29 DTT
NADH

mM KC1, 13.02 mM sucrose

NADII 1.92

67

22-

37.50 mM HEPES buffer, 1.88 mM MqCI2, 86 .25
215 . [
DTT, 22- 47.72
37 °¢c
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12 DTT «
NADH  22-
rate of oxygen consumption after
A 1.04 mM NADH
Experiments ~ *'\ "' )" ( atoms O/min/mg protein)
Mo (mean + SE)
40 pg 22-hydroxytingenone (control) 37.12 £ 1.73
8.96 + 1.56 *

1.04 mM DTT +40 Jig 22-hydroxytingenone

40 p.g 22-hydroxytingenone + 1.04 mM DIT 37.92 + 167 NS

=4 * p<0.05 [1f control
NS = p>0.05 control

37.50 mM HEPES buffer, 1.88 mM MgCLj, 86.25

mM KC1, 13.02 mM sucrose 2.15 ; /
DTT, 22- 47.72 (M

NADH 1.92 31 C



30 rotenone
NADH

[uM KC1, 13.02 mM sucrose

NADH 1.92

22-

37.50 mM HEPES buffer,
2.15
rotenone 22-
37 °c

90

1.88 mM MgCLj, 86.25
/
47.72
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13 rotenone
NADH 22
rate of oxygen consumption after
1.04 mM NADH
Experiments ( atoms O/min/mg protein)
(mean £ SE)
control (40 fig 22-hydroxytingenone) 31.12 £ 1.73
10 fig rotenone+40 jLig 22-hydroxytingenane 9.10 £ 0.55 *
40 fig 22-hydroxytingenone + 10 fig rotenone 1251 +2.08 *
=4 * pc0.05 control
37.50 mM HEPES buffer, 1.88 mM MgCI2, 86.25
mM KC1, 13.02 mM sucrose 2.15 . /
rotenone  22- ' 47.72 fiM
NADH 1.92 . 37 °c



93

ATPase activity

14 22-
35.30 mM HEPES buffer , 1.74 mM MgCI2, 81.17
mM KC1, 16.78 mM sucrose 2.22 [, 22-
503 mM ATP ATP preincubate

22- 1 : 2.98

37 °¢c

1+
I~



14

Experiments

none (control)
10 pi DMSO

8 Jig 22-hydroxytingenone
16 Jig 22-hydroxytingenone
24 Jig 22-hydroxytingenone
32 Jig 22-hydroxytingenone
40 Jig 22-hydroxytingenone
48 jag 22-hydroxytingenone
56 Jig 22-hydroxytingenone
64 fig 22-hydioxytingenone
72 Jig 22-hydroxytingenone
80 Jig 22-hydroxytingenone

=4 * p<0.05

Pi liberated from ATP

(ji moles/mg protein/10 min)
(mean + SE)

0.1925 + 0.047
0.2000 £ 0.044
0.2275 £ 0.058
0.2600 £ 0.072
0.3475 +0.073
0.7075 +0.054 *
1.1300 + 0.123 *
1.2500 £ 0.160 *
1.3150 £ 0.124 *
1.3900 + 0.170 *
1.3975+ 0.164 *
14175+ 0.163 *

+

+

control

94
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31 Dose-response curve 22-
ATPase activity

35.30 mM HEPES buffer , 1.74 mM MgCI2, 81.17
mM KC1, 16.78 mM sucrose 2.22 . [ . 22-
503 mM ATP ATP preincubate
22- 1 2.98
37 °c

1+
I~
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32 i ATPase activity 22-
DNP

35.30 inM HEPES buffer 51.74 MgCl2, 81.17

KC1, 16.78 mM sucrose 2.63 . [ 22-
61.49 fIM 0.10 mM DNP 5.03 mM ATP ATP
pieiucubate 22- 1
298 . 37 °¢c



Pi liberated from ATP ( (1 moles/ 10 min/ mg protein )
(X £SE)

A *
20] 1.893 + 0.073
*

15. 1.337 + 0.137

1.04

0.54

0.175 + 0.043
0 -

* p<00 t  control

9
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15 oligomycin atractyloside 22-
ATPase activity I DNP

35.30 mM HEPES buffer 51.74 mM MgCI2581.17

mM KC1, 16.78 mM sucrose 2.63 . [ . 22-
24.60 ffM 5.03 mM ATP DMSO oligomycin
atractyloside DNP
preincubate
1 ATP 1
2.98 . 37 °c

I+
I~
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15
Experiments Pi liberated from ATP
( moles/mg protein/10 min)
(mean + SE)
none 0.1675£0.033
10 [ DMSO 0.1850 + 0.050
32 (lg 22-hydroxytingenone (control) 0.6950 +0.070
10 fig oligomycin + 32 fig 22-hydroxytingenone 0.3950 £ 0.025 *
100 Jdg atractyloside + 32 |lg 22-hydroxytingenone 0.5000 +0.074 NS
0.10 mM DNP (control) 1.8925 £ 0.073
10 fXgoligomycin + 0.10 mM DNP 0.4550 + 0.047 *
100 fig atractyloside + 0.10 mM DNP 08175+ 0.216 *

=4 * p<0.05 control
NS = p>0.05 control
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16 pH incubation 1 6<1 22-
ATPase activity
DNP
35.30 mM HEPES buffer , 1.74 mM MgCLj, 81.17
mM KC1 pH 6.8 , 7.2 7.6, 16.78 mM sucrose 2.63
[ . 22- 24.60 5.03 mM ATP
DMSO DNP preincubate
i 1
ATP 1 2.98
37 °C

1+
I~
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Pi liberated from ATP

Experiments (M moles/mg protein/10 min)
(mean £ SE)

none (pH 6.8) 0.1750 + 0.043 NS
none (pH 7.2)(control) 0.1675 ¢+ 0.033
none (pH 7.6) 0.1775 +0.042 NS
10 MIDMSO (pH 6.8) 0.1825 £ 0.047 NS
10 MIDMSO (pH 7.2)(control) 0.1850 + 0.050
10 MIDMSO (pH 7.6) 0.2025 £ 0.053 NS
32 Mg 22-hydroxytingenone (pH 6.8) 0.7550 + 0.092 NS
32 Mg 22-hydroxytingenone (pH 7.2)(control) 0.6950 + 0.070
32 Mg 22-hydroxytingenone (pH 7.6) 0.6875+ 0.066 NS
0.10 mM DNP (pH 6.8) 1.9800 + 0.135 NS
0.10 mM DNP (pH 7.2) (control) 1.8925 £ 0.073
0.10 mM DNP (pH 7.6) 1.7750 + 0.063 NS

=4 NS = p>0.05 control
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17 DINB  DIT 22-
ATPase activity
35.30 mM HEPES buffer , 1.74 mM MgCI2581.17
mM KC1, 16.78 mM sucrose 2.60 . [ . 22-
24.60 pM 5.03 mM ATP DMSO
DTNB DIT preincubate
1" 1 ATP
1 2.98
37 °C

1+
I~
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17
Pi liberated from ATP
Experiments (ft moles/mg protein/10 rain)
(mean * SE)

none 0.1675+ 0.033
10 filDMSO 0.1850 + 0.050
0.10 mM DTNB 0.4125 +0.010
1.0l mM DTT 0.2400 £ 0.021
0.10 mM DTNB + 1.01 mM DTT 0.3600 +0.031
32 fig 22-hydroxytingenone (control) 0.6950 +0.070
0.10 mM DTNB + 32 fig 22-hydroxytingenane 1.3325 £ 0.054 *
1.01 mM DTT  + 32 fig 22-hydroxytingenone 0.3450 +0.051 *
32 fig 22-hydroxytingenone + 1.01 mM DTT 0.4150 +0.049 *
0.10 mM DTNB + 1.01 mM DTT i 32 fig 22- 0.8175 +0.260

hydroxytingenone

=4  *1*0.05 control
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3 02 monoamine oxidase activity t

0.023 M KELjPO, pH 7.2, 13.02 mM sucrose,
10 Hg rotenone 2.01 . /
DMSO tyramine pargyline 22-
1.92 . 37 °C
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18 22- monoamine oxidase  activity

Rate of oxygen consumption
Experiments after 0.10 mM tyramine
( atoms O/min/mg protein) (mean t SE)

control 1133 £ 0.18
40 |j.g 22-hydroxytingenone 1098 + 0.47 NS
80 JAg 22-hydroxytingenone 1098 + 0.47 NS
0.05 mM pargyline 312 + 0.24 %
=4 * p<0.05 control
NS = p>0.05 control

0.023 M KHjPCN pH 7.2, 13.02 mM sucrose, 10
Mg rotenone 1.96 . /
DMSO, tyramine, pargyline 22-
192 . 37 °¢



	บทที่ 3 ผลการวิจัย
	ผลของ 22-ไฮดรอกซีทิงจีโนนที่สกัดจากแฮนคอคำใหญ่ที่มีต่อการหายใจของไมโตคอนเดรีย ที่เตรียมจากตับหนูขาว
	ผลของ 22-ไฮดรอกซีทิงจีโนนในการยับทั้งการหายใจของไมโตคอนเดรียที่เตรียมจากตับของหนูขาว
	ผลของ 22-ไฮดรอกซีทิงจีโนนต่อการออกซิไดช์ NADH ใน intact mitochondria
	ผลของสารบางตัวและการเปลี่ยนแปลงองค์ประกอบบางประการใน incubation medium ต่อการออกฤทธิ์ของ22-ไฮดรอกซีทิงจีโนนที่มีต่อการหายใจของไมโตคอนเดรียเมื่อใช้ glutamate + malate เป็นสับสเตรท เปรียบเทียบกับ DNP
	ผลของสารบางตัวต่อการออกฤทธิ์ยับยั้งการหายใจของไมโตคอนเดรีย ที่กระตุ้นให้มีการออกซิไดซ์ NADH โดย 22-ไฮครอกซีทีงจีโนน
	ผลของ 22-ไฮดรอกซีทิงจีโนนที่มีต่อ ATPase activity ของไมโตคอนเดรีย
	ผลของสารบางตัวและการเปลี่ยนแปลงองค์ประกอบบางประการใน incubation medium ต่อ การออกฤทธิ์ของ 22-ไฮดรอกซีทีงจีโนน ที่มีต่อ ATPase activity ของไมโตคอนเดรียเปรียบเทียบกับ DNP
	ผลของ 22-ไฮดรอกซีทิงจีโนน ต่อ monoamine oxidase (MAO) activity
	รูปและตารางประกอบผลการวิจัย


