
SHORT COMMUNICATIONS 

Folate, catecholamines and bacterial respiration 

~Rweiwii 18 Augu.sr 1975; ri~qveti 25 ~~~~~~~~1~~~ 1975) 

Folate has a stimulatory effect on several types of mam- 
malian tissue: neuromuscular transmission. cardiac con- 
tractility and CNS excitability are all enhanced. The 
mechanisms bq which these effects are produced are not 
understood, but the end results are in general similar to 
those produced by catecholamines [I. 21. 

In order to investigate other cell types and study hom- 
ogenous cell populations, the influence of these agents on 
bacteria was observed. 

Organisms from a single colony were incubated over- 
night on fresh blood agar. thrice washed and suspended 
in isotonic saline. Oxygen uptake of the organisms was 
measured in Rank oxygen electrode cell using an incuba- 
II(X~ mrxture consisting of: glucose IO mM: Naf‘l 124 
mM; MCI 5 mM: KHZPOJ I.2 mM: Mg SO g 1.3 mM: 
C‘aC12 0.75 mM: NaHZPOJ “ria,HPO, buffer (pH 7.41 5 
mM. Tbc linal volume v~as 2.0 ml. 

The respiration of KIrh.~i~//o urroyc~c~s. Bucill~rs pro/rrrs. 
P,seudomontr.\ p!oc!c~ne~c and Escherichitr c,o/i was great11 
stimulated hy approx 07-10 x lo-” M formyl tetrahydro- 
folic acid (f-THF) but not by 0.5-10 x 10mJ M folic acid 
(pteroyl monoglutamate; PGA). Stimulation by f-THF was 
blocked by the anti-convulsant drugs phenytom. sulthiame 
and carbamazepine (0-1-l x 10. ’ M). in the absence of 
f-THF, up to IO-’ M concentrations of these drugs did 
not affect respiration. Figure I shows the stimulation of 
oxygen uptake of Klrhsi~llo ~VWWI~J~I~~W b> I-THF. As in 
all these experiment&, the respiratory response to increas- 
ing conccntrntions is sigmoid, with little or no stimul~~tion 
below 10 ’ M f-THF. Above 0.4-l x IO-” M CTHF, inhi- 
bition of oxygen consumption occurs. 

Of the Gram positive organisms. Strrptoccwus fireulis 
and Stup/t!,/o~occI,s p~~xqrws showed no signiticant respira- 
tory chanye with f-THF. Baci//u,\ s~hti/i.s however, showed 
a twofold stimulation of respiration with 5.5 x 10.’ M 
ETHF. which was reversed by 0.5-I x IO-” M phenytoin 
or ~arbamazepine. Adrenaline and noradrenaline 
(3-20 x low5 Mb but not is~~prenaline produced up to a 
&fold increase in oxygen uptake by all the organisms 
tested, These two catechoiamines also restore oxygen con- 
sumption in bacteria whose respiration has been inhibited 
by phenytoin. However, folate and catecholamines appear 
to enhance respiration by different mechanisms, because 
bacteria exposed to supramaximal concentrations of f-THF 
(7 x 1O’2 M) can stili be further stimulated by adrenaline 
and ll~~r~~dren~~lin~. 3’.5’-cyclic AMP (cA.MP) and dibutyryl 
cALlP do not produce stimulation of respiration when 
added in concentrations up to lo-’ M. 

Other central depressants which are not anticonvulsants 
were BICO tested in this system. Chlorpromazine and pro- 
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Fig. 1. The effect of increasing concentrations of folinic 
acid (CTHF) on oxygen consumption of ~~~~.~i~~~~~ 

trcro$/enrs. 

methazine (1 x lo-‘--5 x lo’-4 M) produced a stimulation 
followed by inhibition of oxygen uptake on all organisms 
tested. This was not reversed by f-THF. 

These experiments indicate that f-THF stimulates bac- 
terial respiration. The response is immediate (Fig. 1) and 
is therefore not likely to be due to stimulation of cell divi- 
sion by providing I-carbon carriers for nucleic acid syn- 
thesis. Such an immediate response is reminiscent of the 
stimulatory action of folate on heart [3] and other mam- 
malian excitable tissues. Another similarity between the 
mammalian and bacterial response is that the effects of 
CTHF and anticonvulsant drugs are mutually competitive. 
also non anti-~onvuis~lnt cerebral depressants do not 
behave in this way. Although the bacterial respiration re- 
sponds in a similar manner to some catecholamines and 
f-THF, this experiment indicates that the mechanism for 
these effects is different. 

Theseresultssupportthoconceptthat IO- IO- ‘M f-THF 
has actions on many types of cell. possibly by affecting 
mechanisms other than the established role of folate in 
one-carbon transfer reactions. 
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