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Inhibition of [methyl->H |diazepam binding to rat brain membranes

in vitro by dinatin and skrofulein’
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ABSTRACT
droxy-6-methoxy flavone (dinatin) and 4%, 5-

Two flavones, 47, 5. 7-trihy-

dihydroxy-6, 7-dimethoxy flavone { skroful-
ein) ., were extracted from Artemisia herba alba
L. Dinatin and skrofulein inhibited the bind-
ing of [methyl-*H]diazepam 1o rat brain mem-
branes in vitro with IC;, of 1.3 and 23 umol
«1.7%, respectively. The GABA-ratios (the ra-
tio of ICs;, values in the absence/presence of
GABA in the binding assay} were 1.1 and 1. 2
for dinatin and skrofulein, respectively. Both
flavones induced a slight increase in [*° 5]
TBPS binding. The data suggest that the
flavones are antagonmists or partial agonists of
benzodiazepine receptors.

KEY WORDS Artemisia herba alba L;
flavones ; dinatin; skrofulein; GABA-A recep-
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their
pharmacological action by modulating the effi-
cacy of the inhihitory neurorransmitter
{ GABA ) at GABA /henzodiazepines-chloride
1. 4-Benzodi-
azepines bind with high affinity to binding
sites within the complex,

Benzodiazepine tranquilizers exert

channel cornplex in the brain.

Our swurategy for the discovery of benzodi-
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azepine receptor ligands with a new chemical
structure is 10 analyze medicinal plants for re-
ceptor active compounds using radio-receptor
assays (RRA). The active compounds are
subsequently isolated and identified. Here we
describe the isolation of 4°, 5, 7-trihydroxy-
L-methoxy flavone (dinatin) and 47, 5-dihy-
droxy-6, 7-dimethoxy flavone { skrofulein }
from Artemtisia herba alba 1.. We have char-
acterized the effects of the flavones on the ben-
zodiazepine binding sites in the rat brain in

vitro.
RO o OH
CHL
OH O
R=H Dinatin
(4%,5,7-trihydroxy-6-methoxy flavone}
R=CH, Skrofulein

(4°, 5-dihydroxy-6.7-dimethoxy flavone)
MATERIALS AND METHODS

Materlals Artemisia herba alba L was supplied
by the Department of Pharmacology. Faculty of Phar-
macy, Cairo University, Egypt. [ Methyl-'H] di-
azepam (3. 15 TBg-mol™') and [¥*S]TBPS (butyl bicy-
clophosphorof tertigry-*5]thionate, 3.41 TBgemol™")
were from New England Nuclear, Du Pont, USA.
A HPLC solvents (HPLC grade) were from Rathburn
Chemicals, Scotland.

Isolation of active compounds Batches of
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Artemisia herba alba L were extracted hy cold percola-
tion with ethancl, followed by petroleum ether and
ethyl acetate. The ethylacetate fraction (20 mg) was
redissolved in 80 % water — 20 % acetonitril (vol»
vol) and chromatographed on a preparative Bondapak
C-18 reverse-phase column {1% mam > 150 tnm), flow 4
ml+«min~'. Aliquots of 2-tnin fractions were tested for
activity in RRA and active frections pooled into frac-
tion A and B with retention times 34— 36 min and 40—
41 min. respectively. For the second step of HPLC
separation, fraction A and B were dissolved in 0. 5 ml
solvent (75 % water— 25 % acetonitril) and applied to
e C-15 ODS (OCTADECYLSILAN). reverse-phase

coluran (3. 9 mm X150 mm), flow 1 ml+min™1.

Twao
substances were collected showing ahsorption peaks
(210 nm? with retention titnes et 10 min and 22 min
Frection A and B were
pooled from the second step of HPLC and applied vo
the same colurnn using the same flow as the second
HPLC step (70 X water — 30 9% acetonitnl,
imocratic ).  The purified compounds A and B were
eluted as single peaks at 5 min and 12 min retention
time from the third HPLC step.

Brain membrane preparstions Brain tissue fram
Wistar rats (weighing 200=+s 20 g) was prepared for
hinding studies™?®, Cortex, cerehellum, and hip-
pocampus were homogenized in Tris—citrate buffer (50
mmol+L~!, pH 7.1} and centrifuged at 30 000X g for
The pellet was washed twice and the final
pellet was resuspended in Tris-citrate bhuffer at the
concentration of 2 mg original tissue *ml~™'. One ml
aliguots of memhranes were used for [methyi-"H]di-
azepam (0. 8 nmol+*L™') binding. Nonspecific hinding
was obtained in the presence of midszolam (10 pmol
«L~1). [®S]TPBPS binding to three times-washed
membrane preperations was done according to Nielsen
et al?, .

The concentration of the compounds cawning 50 4
inhibition (ICs) of [methyl-"H]diezepam specific hind-

for A and B, respectively.

10 min.

ing was derermined with a series of concentrations™>,

and ICy values were expressed with 95 % confidence
limits.

RESULTS AND DISCUSSION

Compounds A and B were identified by
proton nuclear magnetic resonance (NMR)
spectroscopy (compound A in CDCl;, and
compound B in CD;OD, in both cases at 300
MHz with tetramethylsilane as internal stand-
ard), and by mass spectrometry {electronim-
pact ionization at 70 eV). When comparing
our data with published data of corresponding
flavones, we conclude that compounds A and
B are 4%, 5, 7-trihydroxy-6-methoxy flavone
{dinatin) and 4', 5-dihydroxy-6, 7-dimethoxy
flavone (skrofulein), respectively.

Displacement of [ methyl-*H ] diazepam
binding to membranes from cortex, cerebellum
and hippocampus showed no differences in IC;,
values and Hill coefficients between the brain
regions {Tab 1).

The GABA-ratio is defined as the ratio of
IC;; values in the abscence and presence of
GABA (10 pmol+L™') in the binding assay.
The 1IC,, values were estimated to be 1. 3 (0. 8
—1.7) pmol *L™" (without GABA Y and 1.2
(0.9 —1.5) umol *L ™' (with GABA) for di-
natin and 28, 0 (24.0—32.0) and 23.1 (1I5.1
— 32, 8) pmol 'L 7! for skrofulein (n=23), re-
spectively. Dinatin and skrofulein showed
GABA-ratios of 1.12 and 1. 21, respectively.
Both dinatin and skrofulein inhibited the bind-

ing of [methyi-*H]diazepam to cortical

Tsb 1. Inhibition of dinatin and skrofulein on [*H]diszepam binding in rat brain in ritro. m=3 rats.

Skrofulein
ICs (umol sL.=1) Bl coefficient

Dinatin
ICs (pmol L 1) Hill coefficient
Cortex 1.3(0,9 — 1.7
Cerebellum 1.4 (0.8 — 2.0
Hippocampus 2.1(0.9 — 3.3

) 0.97 (0.95 — 0.99) 28.01(24.0 — 32.0) 0.96 (0. 87 — 1.15)
K 0.96 (0,92 — 1.00) 27.9 (25.1 — 31. 2>
7 0,96 (0.92 —1.00) 24,6 (22.9 — 27.4) 0.95 (0.93 — 0.97)

0.86 (0.85 — 0. 87

Lk
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membranes in vitro with ICs, values of 1. 3 and
22- 7 I—lmol . L_lv
Scatchard plot analysis showed a mixed com-

respectively™ {(Fig 1).

petitive and noncompetitive inhibition by both
compounds of [methyl-*H]diazepam binding ta

cortical, cerezbellar or hippocampal mem-
braneas®’,
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Fig 1. Inhibition of [methyl-*H]diazepam (0. 8 nmol

*L™') specific binding to rat cerebellar membranes by
dinatin and skrofulein.

Both compounds induced a slight increase
in the on-rate of [*S]TEPS binding to mem-
branes from cortex {Fig 2).
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Fig 2. Speclfic binding of [*SJTBPS (0. 9 nmol -L~7,
NaCl 1 mol L7, 25 'C) to rat cortex membranes:
blnding (3} dinatin 100 ymol L7 (@ end skro-
fuleln 10 umol-L71{A).

The flavones dinatin and skrofulein were
the first compounds isolated from Artemisia
herba alba 1. showing affinity to brain benzodi-

F4,S(S) 585

agzepine receptor ¢n witre. The flavones did
not differentiate between BZ; and BZ; subtypes
both

flavones showed similar ICs, values on inhibi-

of benzodiazepine receptors, since
tion of [methyi-*H]diazepam binding to cere-
bellar and hippocampal membranes. A
GABA-ratic slightly higher in one than the
other suggested that dinatin and skrofulein
were antagonists or weak partial agonists at
the benzodiazepine receptors. This was fur-
ther substantiated by the slight increase in on-
rate of [*S]TEPS specific binding by the two
compounds {(Fig 2). Benzodiazepine receptor
ligands modulated the on-rate of [*®S]TBPS
binding according to their pharmacological
profile: benzodiazepine receptor agonists in-
creased the on-rate; antagonists had on effect
and inversed agonists decreased the on-rate of

[*SITBEPS binding'*.
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Effects of 3’-angeloyloxy-4’-acetoxy-3’, 4>-dihydroseselin on myocardial
dysfunction after a brief ischemia in anesthetized dogs
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ABSTRACT The effect of 2 30-min infusion
“dihydro-

seselin (Pd-Ia), a coumarin isclated from

of 3'—angeloylc;xy— *-acetoxy-3’,

Peucedanum praeruptorum Dunn 0. 15 mg
*kg™ ' *min~"' on regional myocardial dysfunc-
tion was examined in 16 anesthetized open-
chest dogs subjected to a 15-min occlusion of
the left anterior descending coronary artery
followed by a 3-h reperfusion. Segment
lengths of lefy ventricular wall were measured
The control
caused a decrease in the % of segment short-
ening (SS %) throughout the reperfusion pe-
riod (=8}, while Pd-Ia ameliorated segment
function immediately after reperfusion and re-

with an ultrasonic micrometer.
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stored the SS %7 to 41351 % of the baseline
value (n=8, P<C0. 05 vs control) 5 min after
reperfusion without any significant changes in
cardiochemodynamics. The improvement of
myocardial function induced by Pd-Ia was
maintained at least 3 h after reperfusion.
These findings revealed that Pd-lIa had a car-

dioprotective action in stunned myocardium.

KEY WORDS coumarins; myocardial reper-
fusion injury; hemodynamics; ultrascno-
graphy

QOur previous studies showed that the
crude extract of the root of a Chinese tradi-
tional herb bai-hua qgian-hu ( Pewcedanum
praeruptorurn Dunn, BQ) increased the coro-
nary blood flow in isolated rabbit hearts and
anesthetized cats‘?, The racemate of 3%

angeloyloxy-4’-acetoxy-3', 4-dihydroseselin’®
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