
Short communications 

Effect of 7ILbenzoflavone on the duration of zoxazolamine 
paralysis and hexobarbital hypnosis in rats 

Flavoncs and tlawnoids are potent inducers 01 mlcrosoma) 
drt!gImctaholi7ing enzymes 111 riro [I 51 and modulate the 
actl~lt! of these cwymes in rrt~~~ [6 X]. The synthetic tla- 
vonc. 7.X.hen/olla\,one. not only induces aryl hydrocarbon 
h!droxylasc. a t\ pical mixed-function oxygcnasc. in hepa~ic 
and extrahcpatic tissues [Z. 91. hut also strongly inhihlts 
the mctaholism 01‘ polycyclic hydrocarbons by these 
ewymes m cultured cells and in isolated microsomcs Cram 
mammalian tissues [h IO]. Inhibition of the aryl hydro- 
carbon hqdroxylascc by 7.X-henrotlavonc was instrumental 
in dcmonstratmg the involvement of these enzymes in the 
convcrs~on of pol~cychc hqdrocarhons to cytotoxic and 
carclnogrnic intermediates 12. I I. I?]. 7.X-Benrotla\onc 
markedly rcduccd the binding of carcinogenic polqcyclic 
hydrocarbons to macromolcculcs of skin. suggesting thar 
7.X.henrotla\onc inhibits carcinogen activation irl riro 
[ 11. I?]. 7.X-Bcnzoflavone has also served as a probe Tot- 
the c\istcncc of diffcrcnt lbrms of polvcqchc hqdrocarhon- 
metaholizing enzymes [h. X. I 31: i~r litr.o. this compound 
shows gt-cater Inhibition toward the mcthylcholanthrenc- 
induced al-yl h>drocarhon hqdroxq’lase than the constitu- 
ti\c or ~~l~~~~~~~l~~~I-hlt~~l-induccd enzvmc from rat Ilcu 
[h. 1.; !. In \IC’H 01‘ the dltTcrential cti.ecta irl rrtro of 7.X. 
l~~n/olla\onc on the al->1 hydrocarbon hydroxqlaws. it wah 
of intcrcst to determine the properties of this compound 
as an inhihitor of drug-mctaholizing enrymcs II) riw. 

In thih communication. WC report the effect of 7.X- 
hqnrotlavonc on the durntlon 01‘ zoxalolaminc paralysis 
and hcxoharlvtal hypnosis times. hoth of which are func- 
tions ol’ microsomal oxygenases [1-I. ) 51. Hcxoharhital (a) 
and zoxnrolaminc (h) were chosen as model substrates for 
two t! prs ol’ drug-metaholirilIg cwgmes: (a) ou>genascs 
\\hlch are inducible by phenobarbital and not by polycy- 
clic hydrocarbons and contain cytochrome P-450, and (b) 
oxy_eenascs which are induced by polycyclic hydrocarbons 
and contain c! tochrome P-44X. 

!\l~~f~rrtr/.\ rtr~tl rwfhotl.\. Male Sprague Dawlq rats 
weighing IO0 I50 g \vere used throughout the expcrimcnt. 
They were kept on a Wayne Blox diet and water trtl lib. 
and housed in metal cages. All compounds were given hy 
intraperitoncal injection. Animals were pretreated with 
phcnoharhital (X0 mg:kg). injectsd in 0.7 ml of 0.9”,, NaCI 

on 3 conwcutive day\. or b\jth i-methyl-cholanthrene (40 
mg’kg) Inlcctcd once m 0.5 ml corn oil. The effects of /ox;\- 

*S.h-Bcwoflacone belongs to the group of Inducers of 
mixed-function o\qgenasea typified by polycyclic hydro- 
carbon? [I 51. 

/olamine ok- hcxoharhltal Mcrc tested 20 hr al‘lcr the Ia\t 
Injection of phenobarbital or iTlcth!lcholanthrenc. 

Zoutolamine solutions were prepared h! diw~l\lng the 
compound in I N HCI (500 mg;O.6 ml) and diluting \\lth 
0.9”,, NaCI to g~\c ;I final concentration of 20 mg ml. 
7&BcnroHa\one was dissolved In corn oil \\lth sllghr hut- 
ing. Animals were injected with ) 00 mg. kg 01‘ 7.S-hcn/olla- 
bone in 0.75 ml corn oil or with corn 011 alone. Alter I5 
min. the)’ rcccivcd 100 mgkg of /oxa/olaminc in_jccted 111 
0.75 ml sol\cnt or 100 mg, kg of hcxoharhital inlectcd 111 
0.65 ml of 0.9”,, NaC‘I if not stated otherwise. 

The duration of hcxoharhltal sleeping and zoxuolaminc 
paralysis times were measured Cl-om the time 01 iqcction 
to the time the rats regained the ability to “right” thcm- 
sclws thl-cc times in 30 sec. 

C‘hemul< were obtained from the following source\: 
sodium Iphc~~r~hnrhital from Merck & Co.. Inc.. sodium 
hexoharl~ltal 11om Winthrop Lahoratorlcs. and i-meth>I- 
cholanthl~~ne Irom Eastman Organic Chemicals. 7.X- 
Benwlla\unc I = x-naphthoflavone) was purchased l’rom 
Aldrich Ulemical Co.. and rccr\stallized from ethanol. 
Zoxa7olamine was II generous gl:t from McNeil Lahot-n- 
tories. Inc. 

Rcwlf.\ trutl t/iscuuio,l. Pretreatment of rats VI ith phcno- 
harhital or mcthqlcholanthrene dccrcaws /oxa/oIamlnc 
paralysis time to ! and ,h. respectively. ol’ that in untreated 
animals (Table I )-in agreement with ohwr\atlons 01‘ others 
[ 14. 161. Iqection of 7.X.hcnrofiavone shortlq bcforc the 
application of zoxarolaminc has no significant &cct on 
the paralysis time in control animals or on the change 
in paralysis time caused hy phcnoharhital pretl-eatmcnt. 
However. 7.X-henrollavone near11 douhlcs the duration 01 
paralysis time in mcth~lcholanthre~~e-I~retrc~ltcL~ animals. 
This suggests a strong inhibitory effect of the mcthqlcho- 
lanthrcnc-induced ewymc actiwtg. The prefewntlal inhihi- 
tion of mcth\l-cholnllthrenc-inducible metabolism of/o\;,- 
zolamine irl ~‘iro corwpondc to the mhihitlon 01‘ h!dro\! I- 
ation in vitro of hcnzo(a)pqrcne h> the ~~~eth~lchol~~~~t~~re~~c- 
induced enrymc [h X] and 0-demcth~lntlon 01 /I-nltroani- 
sole. 0-dccthylation of 7-ethoxycoumarin. and Y-dcmcth\l- 

ation of 3-methyl-4-methylaminoalobenrene hy the 5.6hen- 
;otla~one-induced+ ~117) me [3]. These inhihltot-! cll’cct5 01 
7.S-henzoRa\,onc WI-~ not obscrled in the lI\cr\ ok uw 
treated or phenohnrhit~~l-prctrcatcd (malt) rats. 

Tahlc I. Etl’ect ol’ 7.X.hen7oHa\onc on the duration of /oxarolamlnc paralysis tlmc 1n rat\ 

Pretreatment 
Zoxarolaminc Zoxazolamine 

(mgkg) $ corn oil 

Sleeping time (min) 
Zow7olamlnc 

+ 7.x.hcn/otlavone 

None 
None 
Phenobarbital 
Methqlcholanthrcnc 

100 22x + 74* (12) 
tox ? 40 (14) 

236 f I05 (II) 0.97 
65 I40 * 57 (14) 0.77 

I 00 Ito & IZ (15) 115 * 19 (15) I .O? 
100 21 + 7 (13) _ 30 & 6 (13) 0.55 

* Mean I standard deviation. The number of rawgroup is g~vcn in parentheses. Other conditions arc a:, dcacrihed 
in Materials and Methods. 
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