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The Influence of Scdium Fluoride on the Release of Catecholaniine
from Perfused Organs and Monoamine Oxidase Activity
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Dezpartm:nt of Pharmacology, College of Medic.nz, Korea University
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Fluorides were supposéd to exert a stimulatory action on the catecholamine release.

In this study, the authors attempted to investigate the action of sodium fluoride on the catechola-
mine release from the isolated perfused cow adrenal gland and rat heart. And also the inhibitory
effect of sodium fluoride on the monoamine oxidase activity in rat heart and liver mitochondria was
investigated.

The monoamine ozidase activity was measured by the conversion of benzylamine to benzaldehyde.

The results obtained were follows;

1. Sodium fluoride stimulated the release of catecholamine from the isolated perfused cow adrenal
gland and rat heart.

2. Sodium fluoride inhibited the rat heart and liver mitochondrial monoamine oxidase activity.
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Table 1. Release of catecholamine from the perfused adrenal medulla of the cow by sodium fluoride

Drug|  control NaF Ce NaF+Cs

i) | Gugymine) | Gugiminsy | 5% 09| gy | e 9| Gy | Tne 090

15 |3.61240.22 | 4.45:-0.19 | 23.3 P<0.05 | 3.37+0.21 | —6.6 6.29--0.37 | 74.2 P<0.01
30 |3.31--0.19 | 5.0120.24 | 51.4 P <0.01 | 3.53-:0. 21 6.7 5.45--0.32 | 64.7 P <0.01
45 | 2.93--0.20 | 4.384:0.21 | 49.5 P <C0.01 | 3. 050, 19 41 4.09:20.27 | 3.6 P<0.05
60 | 3.0140.21 | 4.07:4-0.20 | 35.2 P <0.05 | 3. 06-£0. 17 L6 4000.26 | 32.8 P <0.05
75 | 2.8340.19 | 3.78+0.17 | 33.6 P <0.05 | 2.94--0. 16 3.8 3.08--0.20 | 40.6 P <0.01
90 |2.8240.17 | 3.7220.18 | 3.9 P<0.05 | 2.780.19 | —1.4 3.7540.21 | 32.9 P <0.05

£ HHEITEHES tyrode o2 IR 15
Wl B % 155 THEe. = 2EMERICS ISt R
ganglion blocking agent ¢] Cs 1mg/L 8] tyrode %2 2
RE#, 150K = Rat Eiw e catechola-
mine &> CeHE AR 20452 Bsbsla 3,370, 21,
3.5340.21, 3.052:0.19, 3.0640.17, 2.9440.16
2.7810.19 ug/min. 2A BB thelel Bzt gl
t} (Table 1, Fig. 1)
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Fig. 1. Release of catecholamines from the perfused

adrenal medulla of the cow by sodium fluoride.
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mefd] vk dleEs OB A4 norepinephrine (N.
E) 458 0.53+0.04, 0.43220.03 2 0. 3920, 04 zg/
go]lglar(Table 2), tyrode Ko 2 PEFRSIAA 1keH,
2R 9 3w MR BEGE EHihY NE&82
2. 0.1440.03, 0.2340.03 % 0.30+0.07 pg/g 14l
t}, (Table 3) '

olel fHrhe] N.E. &3} W< NE&$ s
0.67, 0.66 % 0.63 pg 0. 24 EH HES LBAHS
] N.E.& <F 0.70 pgoll ksled B gl

2. Sodium fluoride ¥ EA#E

FES M LS NaF 20 mg/L 9] tyrode fEo. = 1
R, 2353 W 3 HRe.E RS Wl LEP
mEe] NE4BES 44 0.4310.09, 0.3140.04 2
0.40:0. 03 pg/g & 24 WERH 3t 19, 8%, 27
9R B —2.6%7F wbstger, o 28HF L NaF
= RS MED OGRS NE&ES Moe &
seagye 2 FEFES oH(Table 2).

1 EHEEH LS NaF 20 mg/L 9] tyrode 5o &
e A IR, 2% W 3% MfSeE BET
WRwE) NE4 &S 0.23+0.03, 0.26+0.02 2 0.
32::0. 05 ng/g 2 24 EFER Kt 64.2%, 13.0%
a6, 7% Eimstg e, olrh LFRHS HR¥EFe
NE&ES fitBnes FERT ¥me wydrh
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Table 2. Nerepinephrine content of ca/;tdiac muscle of rats after perfusion with sedium fluoride

Control

Drug NaF NaF+Gs

Time M+S.E. (ug/e) | MES.E. (ug/e) | Dec. % Mz+S.E. (ug/e) Dec. %

1 br 0. 53:-0. 04 0.43+£0.00 | 19.8 0.3340.05 | 3.7

2 hrs 0.43+0.03 0.31+0. 04 27.9 P<0.05 0.23%0.01 46,5 P<0.01

3 hrs 0.3940.04 0.40=+0. 03 —2.6 0.244+0.04 38.5 P<0.01

Table 3. Release of norepinephrine from the perfused heart of the rats by sodiwm fluoride

Dras

t;;‘;%; t; ol.| Control NaF NaF+Cs
Time interval\ M+S.E. (pg/e) | M*S.E. (ug/g) Inc. % M=S.E. (ug/e) Inc. %

1 hr 0.14%0. 03 0.2340.03 64. 2 0.17%0.02 21.4

2 hrs 0.23=+0. 03 0. 260, 02 13.0 0.22+0.05 —4.4

3 hrs 0. 30+£0. 07 0.32+0.05 6.7 0. 270. 06 —10.0
(Table 3)

3) Sodium fluoride 2} hexamethonium $yEagE

HES #H.OB-E NaF 20 mg 3} Cs 1 mg/L 9] tyrode
oz 1M, 2050 2 36eM RIBRo= WM 4 ME
T LESHEFY NE &8 0.3320.05 0.23+0.01 9
0.24:10. 04 pe/g O 2A T HBH 3l &% 37.7%,
46.5% ¥ 38.5%7t WA R o, rh 255H W 36
%S DEH TS NESES MR s A5
3 ®AS A vH(Table 2).

s B R OB-E NaF 20 mg/L 9+ G 1 mg/L ¢}
tyrode Ji.0 2 BEFSIAA 1WHE, 2850 o 3R BB
L= PREmE ERESY NE&E-E 0.1740.02, 0.22
+0.05 2 0.27::0.06 pg/g 24 HHER] Hsle] 21
4%, 4.4% 2 10.0%7} WAt ot #iFHEmel A
BEE £ F 9 9ri(Table 3).

B) Monoamine oxidase (MAO) E4EE

1D SRR MAO EHEEN 5t B

FEARY OB 2. 0gm ol A #HHE  mitoch-
ondria B 2mM ¢ NaF & EEpsta 104, 204
9 307 Elel HEI # WET MAOEEES] 1)
HiEse 18.745.8, 20.045.6 2 20.9+6.2%9 1, 4
mM ¢ NaF & Znsta 1057, 207 2 30450 =il
BT % ES MAOEMES] MHZEL 68.7£7.2,
46.71+4.7 @ 32.64:5.0%019l oA, ol# 4 mM ¢ NaF
E Gneg 10/4%58] MAOEEL EEs %S
o HEtBRe R HERE Sl (Table ©

2) FFiEfsh MAO E:E0l %45t ®E

EEGRY FEE 2.0g a4 #iHiEE mitochondria
BirKge] 1mM ¢] NaF & #Fhska 1057, 205 2 30
i Bl BEd % WEst MAOERES] MR

Table 4. MAOQO inhibition by sodium fluoride

Cardiac tissue [Inhibition rate (% +S.E.)]

Time (min.)
. 10 20 30
Cent. of NaF in tyrode sol. ™
2 mM 18.745.8 20.0+5.6 20.946. 2
4mM 68.7+7.2 P<0.05 46.71+4.7 P <0.05 39.64+5.0 P<0.05
Liver tissue [Inhibition rate (%=S.E.)]
1 mM 7.4+1.0 6.6+0.9 4,6+1.0
2mM 14.844.0 17.8+3.6 P<0.05 20.6+3.7 P<0.05
4 mM 20.4+4.2 P<0.05 25.2+4.4 P<0.05 27.545.2 P<0.01

— 44
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2 ZF 74210, 6.610.9 2 4.6£1.0%01g, 2
mM 9] NaF & @&Emsba 105, 205 2 30450 kel
BaBR #% WiEs MAOEMES] M £4 14.8
+4.0, 17.843.6 & 20.6+3.7%°1g 2=, 4mM&]
NaF & @Hnela 104, 204 2 3040 =i migst
® WES MAO ] HHIZR-S 20.444.2, 25.204.4
27.5+5.2% 24 2mM ¢ NaF & Hings 20585
H, 4mM ¢ NaF & Gl 105%34 MAO ik
Bt s Mgl HitEne = FEEstg
(Table 4)

V. & =

Fluoride 9] &b &S BRAA el #1EsH,
TEMe=z FA=E MRS oS MEsl gz, i
BEgEs v Retd B E SIEGETFOARAE &
L5 grpnis e, .05 bKiEe] fluoride FRNI}
BFEES Bacte Dean®® %] st 9 bk
fluoride 8] BH%Ee] BEWLE v§ A4 Hgm, o
EEIER 9 pEEA 13 R TR #HEgS
o &l E TiTa S 3 Bl % AL A
el Ho) o,

Caruso 0.2 7o HHLEESS FHd A sodium
fluoride ¢] positive chronotropic effect 7} B-adrenergic
blocking agent ¢] dichloroisoproterenol & HELZ A #I
HE-e #EEslgm, o]oj4 sMolA ganglionic blocking
agent & #HE £ sodium fluoride & HIEA H&fsha
fMEge] FEZE3) #EingdS 23, ¢]% sodium fluoride 2]
DB %L positive inotropic @ chronotropic effect 3=
catecholamine 3} FBfftho] vz A Aslgv)l. =3l
sodium fluoride 7} adrenal medulla® %8| catecholamine
£ BEEAA Y o Fo) mEel hESelm iEstg T,
FI0-2 fluoride 7+ TEEWH FF 9 olA catechola-
mine biosynthetic mechanism o] E/#8-2- njxlv}3 14
o,

AEE glelA &9 FHHEES NaF 10mg/L 9
tyrode o 2 WY A EFSIRA RS HEINES
] catecholamine B 0] ¥RTE Mot BHIEs Hmgd
S #Z55+9] 0=, ganglionic blocking agent §) hexame-
thonium 3 o] ik NaF BEnc)l & 1554
< oS | BEstdel =% A BHURS
NaF 20 mg/L & tyrode ko = M o #Eifsi=A
Weskar #mmhel NE&e]l A-& 18-S wel #n
ol 2mR, PR Sl WEE kst B

7t g9l NaF = @Epat #ell REd LEHR$be
N.E B2 2R Eng SED BL0E 29k NaF
9 hexamethonium & zro] ##ifishe] Wedaat WP
g NEEE FIBLEE & 4 9o #msg fiEe
DEFESY NE&&S HER Hitd BEEdT R
e Bgivk ook 2 BUREE fR&dtd 2w NaF &=
BlE oIV LY catecholamine o] HEE JLdEA 7 ¥}
& 4 ggler, ol#id R Caruso®Feo] of -
A5 JwA] & F3 gk

Goodman & Gillman??-& ganglionic blocking agent
¢l tetraethylammonium (TEA)-& post. synaptic mem-
brane o] #3} acetylcholine (Ach)®] {ER-S #EIA 7
v} presynaptic ending 0. % §-81¢] Ach$] WS JLE
Az ek stg e, ol#1gr fEH-S adrenal medulla o
¥ A= mhasA et g d. RS S e
o Bw EEsel]A ganglionic blocking agent ¢] hexame-
thonium = NaF & zre] #Efiy BIEEEE =T cate-
cholamine 8} Wit s FEE3) LEARH, LHFY
NE&S B#d BAE 1o 8 %o 3014 oln
£ R S, OMERE KR s NE.
RO RME ¥+ 99 WE ok P % ME
7wk

6] 21 g} catecholamine &} 8¢} catecholamine 2] X
o Pl 1A ek HRslel BRS LS mito-
chondria 7+ 7} el FFMBFS MAO IEHEE Bl
EF 2 LfHe MAOE NaF 4mM &R
E3A 104556 BEEs) MEs o, FFEE] MAO
£ NaF 2mM 9] @B =53 20556 FHEa 1
15 91 ok,
o] B E BoldE NaF = o514 g9 MAO
E HHAA NE 9 RESGHD) o=my= miasn
ZAoleta HEH= v, NaF = MAO #nk oli]z} choline-
sterase?® 2429 catechol oxidase?®, decarboxylase?” % uk
£ enzyme iE{E-S HEIAZ1 A1 el o]E gk NaF 2
MAO §14{ 7} catecholamine 4 Eol] o] 14 5} e
o AR = e m WRT FEh

iy

=i

V. &% &

Sodium fluoride 7} #fHA=2] catecholamine | o}
R A=AE FES AR AdE 2y £,
4.9 T adrenal medulla & BFEY HEUES
fluoride 7} F 33 FEWo = WhHEKSE B

catecholamine® - I%E 3} ., #E#f%= monoamine oxidase
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tochondrial monoamine oxidase activity S #14]4 7t}
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