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Effect of anticonvulsant drugs on the activity of acetyl CoA:arylamine 
NT-acetyltransferase (EC 2.3.1.5) and hydroxyindole-0-methyltransferase 

(EC 2.1.1.4) from pineal gland 

There i\ evidence tmplicating the involvement of the pineal 
gland in seizure states [I. 21. A number of reports attribute 
the anti+eizure activity of the pineal gland to the hormone 
melatonin [2-S]. In the light of these findings it is interesting 
that no reports have studied the effect of anticonvulsant 
drugs on the pineal gland and more specifically on the 
enzymes responsible for synthesis of melatonin. 

The present study examined the influence of 12 anticon- 
vulsant drugs on the activities of acetyl CoA : arylamine 
,l;-acetyltransferase (EC 2.3.1.5) (SNAT) and 

!tydroxyindole-0methyltransferase (EC 2.1.1.4) 
(HIGhIT) in o/fro. These two enzymes are responsible for 
production of melatonm from 5-hydroxytryptaminc. 

.Werkcrdr. Rats of the Wistar strain (2W-300 g) of both 
\exes \verc treated with isoprenaline HCI (25 m$kg i.p.) 
3 hr before being killed in order to induce SNAT levels in 
the pineal gland which was assayed as previously described 
[6]. This assay technique relied on the transfer of an acetyl 
group lrom [I-“Clacetyl CoA [205 MBq!‘mmole (Amcr- 
sham. U.K.)] to tryptamine HCI (Sigma. St. Louis. MO). 
Enzyme homogenates in 0.05 M phosphate buffer (pH 6.5) 
contained one substrate at a constant concn (3 X lO_‘.M 
in the case of tryptamine and 1 x 10 ‘M in the case of 
acetyl CoA) while the concn of the second substrate varied 
(2 x IO ‘-3 x 10 ’ %I m the case of acetyl C‘oA and 
7 x IO ‘-3 x 10 ’ M in the ca5e of tryptamine). These hom- 
ogenatc\ were incubated at 20” for 1 hr in the presence and 
ah\ence of the drugs used (Table 1). After incubation the 
reaction was terminated by the addition of 0.2 M borate 
buffer (pH 10) and [‘4C].Wacetyltryptamine extracted into 
a toluene : isoamyl alcohol (97: 3) mixture and quantitated. 

Bcvtne pineal glands were collected shortly after death. 
homogenised in O.ljci KCI. centrifuged at 30(10~ Ior 

30 min to remove cell debris and the supernatant was lyo- 
philised. This lyophilisate served as a source of HIOMT 
and prior to assay was dissolved in 0.05 M phosphate buffer 
(pH 7.9) (1 mg in 100 ~1). This enzyme solution was assayed 
according to a previous report [7] in which N-acetylsero- 
tonin (Stgma) was O-methylated using S-adenosyl-t- 
[methyl-“C]mcthionine [1X.5 MBq/mmole (Amersham)] 
as a methyl donor. Enzyme incubates contained one sub- 
strate at a constant concn (4 x lo-” M) while the concn of 
the second substrate varied (2 X lo-‘-3 x 10~’ M) and the 
reaction was monitored in the presence and absence of the 
various drugs (Table I). Incubation was carried out at 42” 
for 1 hr. and extraction and quantitation were carried out 
as previously described. 

The results were fitted to the Michaelis-Menten kinetic 
equation using computer-assisted iterative non-linear 
regression. The points generated for SNAT in the presence 
of sulthiame (STH) were reanalysed according to Dixon 
[X] in order to derive dissociation constants. 

Resulfs and di.rcussion. None of the drugs tested affected 
HIOMT and only STH had an effect on SNAT (Fig. la 
and b). This effect was a mixed non-competitive inhibition 
with respect to tryptamine and the rate expression can he 
represented as follows [9]: 

1 ~=_ 1 (y) + + j-j [rr”pt;mine, v v, ( 1) 
// 

whcrc 1’ is the velocity at a certain tryptamine concn 
[tryptamine]. V, is the maximum velocity. K,, is the dis- 
sociation constant for STH from the E tryptamine STH 
complex. K,,, is the dissociation constant for the 
E. tryptamine complex and K,, is the dissociation constant 
for the E. STH complex. 
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Table 1. Anticonvulsant drugs used 

Drug Supplier 
Concn used 

(udml) 

Acetazolamide 
Beclamide 
Carbamazepine 
Clonazepam 
Diazepam 
Diphenylhydantoin Na 
Ethosuximide 
Pheneturide 
Phenobarbitone Na 
Primidone 
Sodium valproate 
Sulthiame 

Sigma. U.S.A. 
Rona. U.K. 
Ciba-Geigy. R.S.A. 
Roche, R.S.A. 
Roche, R.S.A. 
Parke-Davis, R.S.A. 
Parke-Davis. R.S.A. 
Sapos SA. Switzerland 
May & Baker. R.S.A. 
ICI. R.S.A. 
Reckitt bi Colman, R.S.A 
Bayer, R.S.A. 
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Fig. 1. Velocity v substrate concn for SNAT activity in the presence and absence of STf-1. incubation 
was performed as described in the text. Double-reciprocal plots are shown to give an indication of the 
nature of the interaction. (a) STH effect on acetyl CoA. (b) STH effect on tryptamine (STHl = 
2 pg/ml, STH2 = 5 pg/ml, STH3 = 10 rig/ml. STH4 = 20 &ml). Velocity measured in pmoles ,l’-ace- 

tyltryptamine formed per rat pineal gland per hour at 20”. 



These dissociation constant\ dre related to k,,, (dissocl:i- 
tion con\tant for tryptamine from the E. tryptamine ‘SI‘H 
complex) in the follo\vinF \vuy [Y]: 

Az the double-rrclprocal plots arc linear it ma! hc a\\umed 
that the rapld-cquilihriunl rather than strad!ystatc condi- 
tlon ii met for the reaction. 

Ljhing the Dixon plot [S] in \\ hlch the reciprocal 01 rhc 
velocity is plotted asain\t the concn of the inhlbltor at 
different tiwcd Ic\cIs of tryptamlnr it IS possible tu obtain 
~alucs for A’,, and K,, since the coordinates of the pomt5 of 
intersection of the Ilnes are -IV,. I I’,( 1 ~ K,, K..). From 
these values 11 I\ pwsible to calculate k,., using equation 
I 1) and hence K u,inp equation (2) (Table 2). 

Vv’hen the U.V. spectra 01 STH. trytaminc and acetyl 
CoA were obtained 1n 0.05 .\I phosphate buffer (pH 6.5) 
(result not \ho\\n) it \\a\ interesting to note that thcrc 
appeared to bc an interaction brt\leen STH and trhptam- 
me. This interaction ma\ OCCUI w hen trvptamme has hound 
to the enzyme and. .Ilth’ouyh thi\ i\ lik;l! to intcrferc with 
catal!G\. the malor inhibitory effect 01 STH on SNAT can 
hc as\umed to he as a rr\ult 01 bindIng to the erqmc. \uch 
blndinp lnhibitlng the catal\.tic prow\\ in wmc ~!a!. 

A\ the effect on catalv\iL IS dependent on the SI H concn 
hut independent 01 thi tr!ptaminc concn It I\ likel! that 
inhibition occur\ ,It v,mr itape alter tr!,ptamine ha\ hound 
to the cnzymc. 

From the di\wciatlon constants (Tahlc 2) it I\ apparent 
that STll ha\ a f,ir greater affinity for the en/! mc than 
trytamine alid a150 tend5 to hind better to the eng mc- 
trbptaminc complcs rather than to the enzyme alone. Thi\ 
favours the propowl that inhibition occur\ at wmc stage 
after trhptamine hindin? to the enzyme. 

Considerin: that the Inhibition i\ Iargcl! dcpcndent on 
the concn of acet!l C‘oA it i\ likeI> that ST11 exert\ H 
competitl\e-type Interaction \vith acetyl CoA lor c,ltal! tic 
\ite\. I heye Inhlhitlon patterns are compatlhlc ulth the 
mechamsm being random Bi-Bi although preliminq stub 
lc\ in&care th‘it the cntalvtic mechanism for SKAT I\ 
ordered Bi-Bi with tr!ptam;nc the first substrate to bind. 

’ Cnpubli\hed data. 
+- Addre\\ lor correspondence: Department (11 Phar- 

mat!. L!ni\erGtv of Zimbab\\c. P.0 Box 21 I’ 167. Mount 
Pleasant. Harare. Limhatnrc. 


