
When high dmes of spermi~jne or S~rmiRe are adminis- 
tered by intra~~toaea~ or jntravenons injection they pro- 
dnce sedation, hy~rnot~~~t~, by~otherm~a [I] and &per- 
glycaemia [2]. These effects are also produced when much 
smaller amounts of these ~oiyam~a~ are injected into the 
cerebrai ventricfesf3] and it is, therefure, likely that they 
are t.he reslilt of an action on the centraf. nervous system. 
It has recently been suggested that the central effects pro- 
duced by intra~ritoneal iajec~o~ of high doses of pofy- 
amines may be mediated indirectly t~rou~ the agency of 
some other neurohumom~ subs~uce such as noradrenaline 
or 5-hydrox~tryptamine [4]. Furthermore, the finding that, 
in suitable co~~ntrat~on~ s~ermi~ne and s~rmine can 
inhibit or activate cholinesterase[S] could indicate an 
action mediated groan a Gha~in~r~ic system. The present 
ex~~ments were und~r~ken rn order to substantiate or 
refute the s~g~stion that the central actions of ~i~arn~~~ 
are ~~djr~t~y media~d. 

Female Wistar rats we~~hiag ~~~~3~g were j~j~ted by 
the ~n~aper~toi~~~ route with a S&L&T% of sodinm cl&~- 
ide ~~.Q~~~~ spermine tetraby~r~blor~de (equivalent to 
30 mg base per kg) or ~~~d~n~ t~b~dr~b~~~de fequiv- 
abnt to fOOmg base per kg) in a dose volume of 
0.5 ml~HN g, The animals were killed 4S min after the injec- 
tion. When the acety~cbo~~~e or ~-am~~ab~t~~c acid con- 
tent of the brain was to be dete~m~ued the animals were 
killed by rapid freezing in Iiquid nitrogen and the brain 
was removed white it was stiil frozen, la rslt other experi- 
ments the animals were kihed by decapitation and the 
brain was removed at room tem~ratare. 

Whole brain ~~tylchui~~~ content was determined by 
bioassay on the frog rectus abdomirris ~re~a~at~o~~6~. 
~oradrena~~ne and dopamine were determined by Ruoro- 
metric assay fo~~ow~ug gyration on activated ah.+ 
mina [7, S]. The soivent extraction procedure devised by 
Snyder, Axehod and Zweig[Q] was used to determine 
~-hydroxytrypta~n~. y-~rn~nobut~~c acid was is&ted by 
paper cbromatogra~hy and estimated by s~ct~o~botu- 
metry [l@j and histamine in both brain and a 2.0ml 
sample of blood was d~tern~jned by ~~orometry after ion- 
exchange chromatog~phy on Bio-Rex #3 [I 1 J. The recov- 
ery in each assay procedure was determine by adding 
known ~uantjties of the respective snbs~nce to brain 
bomo~e~ate. With the exception of 5-hydroxytryptam~~e, 
which was recovered in a yield of 88 per cent, recovery 

was complete. Values far the ~-b~drox~tryp~m~ae content 
of brain were corrected to take recovery into account, 

The volume of blood c~n~jn~ in the excised brain was 
dete~jned by Lsotope dilution using 0.I mf 12’1 human 
serum albumin i~~~t~on BP, adm~~jster~ by intravenous 
~nj~ti~~. The a~~rna~s were killed by deca-~~~t~o~ after 
IOmin f125 and the rad~oac~v~tv of a 0.1 ml samtie of 
blood &d-of the excised brain was d~~~~rn~n~. _ 

Fo~~o~n~ the admia~strat~on of spermine or s~~~d~ne 
no statistically si~~~cant change was found in the concen- 
tration of a~tylcho~ine, noradrenal~n~ dopamine, %hy- 
droxytryptamine or y-ami~obutyric acid in the brain 
(Table 1). Values for control animals are in good agree- 
ment with accepted hterature values for normaf rat brain. 

In accordance with previously reported Endings [l] 
bath s~ermi~ne and spermine produced a large increase 
in tbe b~starnia~ content of the blood of the animals. The 
blood h~st~~~e comment of ~~rnal~ which bad rece-ived 
sodium chloride s~iut~o~ was KU &+ 0.01 @EM,) n- 
mo~/ml whereas that of animals given ~~~rn~~e ws 
0.72 & 4MF.J nrna~~rn~ and that of s~~~dj~e injected 
animals 2.66 + 0.25 nmoflmI. The mean bbod con- 
tent at” the &cised brains was 4.82 & 0.96 fS.E.M.f 
rn~/~~~. The calculated mean eontr~but~on to bram hita- 
mine content made by ~istarnj~~e present in blood was 
Q.Of& f O.CXH ~S.~.~.~~rn~~/~ in saline injected animals, 
0.034 & ~.O~~~rn~~/g in s~~rnjn~ injected animais and 
0.124 f 0.027 ~I~~~/~ in those given s~erm~dine. After cor- 
rection for this c~ntr~b~t~on, no stat~st~~~ly si~i~caut 
change in brain tissue histamine content was detected 
(Tabte 1). 

The present ~~~~r~~g~t3 $~~~~~t the view that the eE%as 

on the central ~ervaus system produced by spermine and 
s~errn~d~~e are mediated directly rather than through the 
agency of any of tfie several ~ubs~nces estimated whose 
role in ueu~~~~a~s~is~on is accepted or canvassed. Since 
the ~i~~rnin~s are preset in high concent~~ons in the 
brain [I 33 there is indeed no reason to ~resn~~se that 
they should act through such an agency. ft must be admit- 
ted that the present experiments are not ab~lnte~y conclu- 
sive since it is, for example, possible for the turnover of 
a substance to be changed without sjg~i~cant aiteratjon 
of the whole brain conteilt. Similarly, a localised change 
in the concentrative of a substance in a discrete region 
of the brain could also occur without the total brain con- 

Table t. The concentration of some ~~~rob~rnora~ substances in raf brain fol~o~~~g the admin~stratjo~ 
of spermlne or s~erm~d~ne 

Treatment 

Controt Spermin~ Sperrnjdj~e 
Substance assayed (#.Q% NaCI) (30 mg&d (100 mg~g~ 

A~~y~~~~~j~e 17.3 * 5.1 IX.8 k 3.6 16-2 I: 3.9 
~oradrenaj~~e 2.13 4 0.23 1.95 4 0.29 2.OL + 0.35 
Dopamine 5.75 * 0.45 4.96 J- 0.78 4.84 1. 0.65 
5-~ydrox~tr~~tami~e 2.78 f 0.40 2.50 I 0.34 2.50 * OS1 
~-~rniuobut~r~c acid lbQ2 & 390 1582 4 243 15t5 5 311 
histamine 0,557 + 0.04~ 0.619 * O.@% 0.578 * 0.0?9 

Values are the mean contem k SEW. for S animals expressed as nmol& wet wt. 
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tent being markedly affected. Under the present experimen- 
tal conditions the likelihood of such events is remote but 
the observation in the present investigation that changes 
in blood histamine concentration can make a significant 
contribution to estimates of brain histamine content, illus- 
trates the need for caution in the interpretation of experi- 
mental findings. 
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Absence of increased camitine acetyltransferase activity in the liver with proliferation 
of smooth endoplasmic reticulum 

(Received 12 October 1976; accepted 17 December 1976) 

Carnitine acetyltransferase (CAT; EC 2.3.1.7) of rat liver 
has been shown by Markwell et al. [l. 23 to be distributed 
among the mitochondrial, peroxisomal and microsomal 
fractions. Previous work from our laboratory has demon- 
strated that the marked increase in CAT activity in the 
livers of rats and mice treated with several hypolipidemic 
drugs is, to a large extent, due to the striking increase 
in peroxisome population [3-51. As the subcellular distri- 
bution of CAT is heterogenous in nature, and since the 
drugs that induce peroxisome proliferation also cause a 
concomitant increase in smooth endoplasmic reticulum 
(SER) [S-7], the possibility that SER may also contribute 

to the CAT increase could not be ruled out. The present 
study was undertaken to ascertain if compounds capable 
of inducing proliferation of SER can cause an increase in 
CAT activity in the liver. 

Male F-344 rats (Simonson Labs, Inc., Gilroy, CA) were 
treated for 1 week with a peroxisome proliferating agent, 
clofibrate (ethyl-a-p-chlorophenoxyisobutyrate) [6,8]. or 
with drugs known to induce the proliferation of hepatic 
SER [9-111. These are: phenobarbital (Winthrop Labs, 
New York, NY), allylisopropylacetamide (AIA; Hoffmann- 
LaRoche, Inc., Nutley, NJ) and [l-(o-chloraphenyl)-l-(p- 
chlorophenyl), 2,2-dichloroethane] (o,p-DDD; Aldrich 

Table 1. Effect of compounds that induce proliferation of hepatic peroxisomes or smooth endoplasmic 
reticulum on liver weight and carnitine acetyltransferase activity in male F-344 rats 

Treatment* 

Control diet 
Clofibrate 

(100 mg/kg; 
gavage 2 times daily) 
Phenobarbital 

(100 mgkg; 
i.p. once daily) 
Allylisopropylacetamide 

(200 mg/kg ; 
S.C.; 2 times daily) 
o,p-DDD 

(200 mg/kg ; 
i.p. once daily) 

No. of Liver wt Hepatic CAT activity 
animals (g/loo g body wt) (units/mg protein) 

4 4.52 + 0.06t 3.3 * 0.4 

4 6.13 + 0.381 57.8 + 6.21 

5 4.98 k 0.04$ 1.2 * 0.39 

5 6.07 + 0.241 4:2 f 1.4 

5 4.15 + O.l@,$ 3.2 f 0.9 

* All animals were treated for 7 consecutive days. Most received a single dose, except for clofibrate 
and AIA groups which received 2 doses/day. 

t Values are expressed as mean f S. E. 
$ Significantly different from control, P i 0.001. 
$ Significantly different from control, P < 0.05. 


