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Effect of a-hederin on hepatic detoxifying systems in mice’
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AIM: To examine whether a-hederin {Hed) modu-
lates hepatic detoxifying systems as a means of
hepatoprotection. METHQDS: Mice were iniected
Hed 10 and 30 pmel- kg™ ' sc for 3 d, and liver
cytoscls were prepared 24 h after the last dose to
enzymes and nonenzymatic
defense components. RESULTS: Hed increased
liver glutathione (GSH) content (20 %), but had
no effect on GSH peroxidase, GSH reductsse, and
GSH S-transferase. The activities of superoxide
dismutase and quinone reductsse were ungffected by
Hed treatment. At the high dose of Hed, catalase
activity was decreased by 20 % . Hepatic content
of metallothionein was dramatically increased (50-
fold), along with elevations of hepatic Za and Cu
concentrations (25 % —80 % ). Hed also increased
ascorbic acid concentration (20 % ), but no effect
on a-tocopherol in liver. CONCLUSION: Hed
enhanced nonenzyrnatic antioxidant
compeonents in liver, which play a partial role in Hed
protection against hepatotoxicity produced by some
chemicals.

study antioxidant

s0Ime

e-Hederin (Hed), a triterpenoid saponin found
in Lonicera fulvotomentosa Hsu et A C Cheng

{ Capnifoloaceae yaan, protected mice against
hepatotoxicity produced by CCl,, paracetamol,
bromobenzene, furcsemide, and thicacetamide® ,

() phalloidin, colchicine,

endotoxin'®- . Hed

[2,3]’

as well as by cadmium
and [I-galactosamine plus
suppressed hepatic cytochrome P-450 enzymes
The suppression may play a partial role in protecting
mice against hepatotoxicants that require P-450
bicactivation. However, for the hepatotoxicants
that do not need bivactivation, other mechanisms of

protection must alsa be invalved.

! Proect supported by NIH grant ES-06190.
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Some hepatotoxicants produce liver injury by
generating  reactive species and free
radicals!®'. The

organisms have against oxidative stress consist of

oxygen
defense  mechanisms  that

{0 prevention of * promary” damage by low-
molecular-weight antioxidants (eg. GSH, ascorbic
acid, o-tocopherol, uric acid, and metallothionein?},
(@) prevention or limitation of “secondary” damage
GSH-peroxidase,

catalase,

by detoxifying enzymes { eg,
SH-reductase, GSH
superoxide dismutase and quinone reductase, and
lipid,
protein, and DINA repair E-n.zyme:-‘-)[u. This study

S-transferase,
e .
{3) enhancement of repair process | eg,

was 10 examine effects of Hed on hepatotoxicant-

detoxifying systems in mouse liver.
MATERIALS AND METHODS

e-Hed was obtained from Aldrich Chemical Co
(Milwaukee WI, USA}. All other chemicals were obtained
trom Sigma Chemical Co (St Louis MO). CF-l mice . (n
=6— 8 per group), weighing 25 — 30 g were obuained from
Harlan Lab ( [ndianapolis INJ, and housed in an AAALAC
accredited faciliy,

Mice were injected sc Hed {10 and 30 puncl - kg™ !.
=7.5and 22.5 mg-kg ') or vehicle (2 % Tween-80 in
saline) daily for 3 d.

last dose. and livers were removed.

Mice were decapitated 24 h after the

Antioxidant enzyme assays Livers were homogenized in
TnsHCl 50 mrmol- L~ (pH 7.4) containing KCJ 150 mmel
-L"! at 4 T, and the 105 000 » g supernatants were used as
cytosols.  Cytosolic  selenium-dependent  and-independent
(GSH peroxidase, GSSG reductase, GSH S-transferase, Zn,
Cu-superoxide dismutase, guinone reductase, catalase, and
protein were assaved as previously described®!

Nonenzymatic antioxidant component assays  Another
portions of liver were used w measure concentratons of GSH,
metallothionein, ascorbic acid, a-tocopherol, Zn, and Cu as

previpusly described!™’ .

RESULTS

Antioxidant enzymes Both selenium-depend-
ent and selenium-independent GSH peroxidase were

unaffected by Hed treatments. Hed treatment had
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no apparent effect on activities of GSSG reductase
and GSH S-transferases towards l-chlore-2,4-
dinitrobenzene (DNCB), 3 .4-dichloro-nitrobenzene
(DCNB}, 1,2 epoxyl-3-( g-nitrophenoxy) propane
{ENPP)}. Superoxide dismutase {Zn. Cu-S0D},
or cytosolic quinone reductase were also unaltered.
However, high dose of Hed {30 pmol - kg™!)
decreased catalase activity by 20 % (Tab 1).
Nonenzymatic antioxidant components Hed
treatment increased hepatic GSH content by 20 % .
Consistent with previous ohservations, Hed
produced a dose-dependent elevation of hepatic
metallothionein levels up to 50-fold. Hepatic Zn
and Cu concentrations were increased 80 % and
30 %, respectively at the high dose of Hed. Hed
also increased hepatic concentrations of aseorbic acid
(20 % ). but had no effect on e-tocopherol

(vitamin E) (Tab 1}.
DISCUSSION

Theoretically, the hepatoprotection by Hed

could be due to alterations in absorption,
distribution, hiotransformation. and elimination of
hepatotoxicants, alterations in cellular detoxifying
mechanisms, as well as alterations in cellular repair
and regenerating processesw]. GSH is the most

important nonprotein thiol in living systems and is

involved in numerous biochemical pathways within
cells. GSH plays a key mle in liver detoxication
reactions. due to its role in maintaining the
structural integrity of cell and organelle membranes,
and its ability to form conjugates with reactive
xenobiotic metabolites'!®!!).  GSH is essential in
the protection against hydrogen peroxide and
organic hydroperoxides via GSH peroxidase.
Depletion of GSH to 20 % — 30 % of control [evels
will impair the ceii’s defense against toxicants,
ieading to cell injure[n] ;

In the present study, Hed treatment increased
liver GSH content by approximate 20 %, which
may play a role, at least in part, in enhancing
However, both Se-

dependent and Se-independent GSH peroxidase,

celfular defense mechanisms,

glutathione reductase and GSH S-transferases were
basically unchanged by Hed treatment of normal
Whether Hed treatment mnaintains GSH
system homeostasis during’ pathological processes

mice.

requires further investigation.
The superoxide anion radical is produced by the
Some

hepatotoxicants exert toxic effects via the generation
[6)

addition of one electron to molecular oxygen.

of superoxide anion through redox cycling
Superoxide dismutase is a family of metalloenzymes
which is known to accelerste dismutation of

Tab 1. Effects of a-hederin on hepatic antloxidant enzymes and nonenzymatic antioxidant components. n=6-8, ¥ s,

P >0,05, PP <0.05 vs 0 pmolrkg™',

a-Hederin (pmol kg™ ") 0 10 30
GSH peroxidase {pmol* min~!/g protein)

Se-dependent 660 = 60 690 + 63" 6411270

Se-independent 139+ 36 137 + 38* 105 + 35
GSG reductase {pmol* min” /g protein) 716 T1£6* 79+10
GSG S-transferase { pmol *min ™' /g pratein)

DCNB 1130+ 167 1150 164° 1270+ 196

DNCB 1190 + 186 1170+ 194° 118021740

EXPP ‘ 7.1+1.5 6.90%1.5 8.60+2.1
Superoxide dismutase { ZnCu-S0D, kU /g protein) 12+3 13.9+2.2° 10.9+2.3°
Quinone reductase {pmol* min~ /g protein) 600+ 90 498 + 168* 518 + 96"
Catalase { U/g liver) 447 38+ 8 36 + gb
GSH { pmol /g liver) 11.1+1.2 10,9+ 1.6 13.6+1.6°
Metallothionein {ug g liver) 3.5+0.5 e 181 £ 70°
Zinc {nmol g liver) 456+ 48 498 + 51" 817 +9q®
Copper (nmol /g Liver) 147 + 24 170+27° 186 + 38°
Ascorhic acid { ug/g liver} 142+ 18 149 + 15° 172+ 24b
- Tocopherol { pg/g hver) 5.6£0.7 5.5%0.5° 5.5+0.6"

4

{}


http://www.cqvip.com

Y

BIBLID: ISSN 0253-9756 Acta Pharmacclogica Sinica PRS2 EH 1997 Jen; 18 (1) - 35 -

supetoxtde radical to hydrogen peroxide and

(8] and the hvdrogen peroxide

molecular oxygen
ptoduced ts further removed by catalase. Quinone
reductase, another antioxidant enzvme. catalyzes
two-electron transfers to several quinone compounds
with formation of relatively stable hydroquinones.
thus reducing superoxide anion pteduction via the
quinone tedox cycle.  In the present study, Hed
treatment had no appatent effect on the activities of
supetoxide dismutase or quinone treductase, and at
the high dose, decreased the activity of catalase. It
appears that the protection by Hed may not be
mediated by these antioxidant enzymes.

For nonenzymatic components, e-tocopherol is
a lipophilic. while ascothate is a warer-soluble
antioxidant'’-.  ln the present study, treatment of
mice with Hed slightly increased hepatie ascorbate
concentration,  withour  affecting  hepatic  a-
tocopherol content.

Metallothionein, a low-molecular weight,
cysteinerich  protein, is also an important
nonenzymatic antioxidant component[u:. Hed
treatment increased hepatic metallothionein up to
50fold. which plays an 1mportant role in Hed
protection against cadmium-induced liver injury['”.
The sulfbydryl-rich group in MT may function
similarly to GSH to provide a neutraphilic sink far
reactive toxic metabolites or free radicals, and thus
may play a role, at [east in part, in Hed protection
against radical-detived tissue damage. Along with
increased MT, hepatic Zn and Cu contents were also
increased. The increased Zn and Cu can provide
metals for Zn, Cu-SOD and ceruloplasmin. Both
enzymes are superoxide anion scavengers. Zn itself
also plavs a role as an antioxidant by protecting
sulthydryl groups and inhibiting reactive oxygen

131 In

species produced by transition metals!
summary, treatment of mice with Hed increased
some cellular defense mechanisms, such as GSH,
metallothionein, ascorbic acid and Zn. It appears
that the hepatoprotective effects of Hed may be due,
at least in part. to alterations in these nonenzymatic

components in the mouse liver.
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Binding conformers searching method for ligands according to the structures of
their receptors and its application to thrombin inhibitors'
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AIM: To develop a method of finding binding
conformers for ligands according to the three-
dimensgional structures of their receptors.
METHODS: Combining the systematic search
method of ligand with the molecular docking
approach of ligand fitting into its receptor, we
developed a binding conformer searching method for
ligands. RESULTS: The binding conformers of
phosphoncpeptidyl  thrombin  inhibitors  were
recognized. The binding { interaction ) energies
between these inhibitors and thrombin were
calculated with molecular mechanical method.
CONCLUSION: Both of the total binding energies
and steric binding energies have good correladons
with the inhibitory activities of these thrombin
inhibitors, demonstrating that our approach is
reasonable. It can also be used to explain the
inhibition mechanism of thrombin interacting with
these inhibitors.

The interaction of ligands with their receptor
macromolecules are central to all of hiological
processes, because that tells us the binding fashion
of the ligands to their receptors, and from the

' Project supported by the National “863" High Technology Project of
Ching (Mo 863-103-22-23}.
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interaction fashions, one can design novel ligands
which might bind to the receptors tightly'!.
Nowadays, there is accumulating evidence that
ligand-receptor non-covalent interactions can be
modeled and simulated with relatively simple
molecular mechanical approaches!?”. Among these
approaches, the key difference, of course, is the
sampling problem, since one should, in principle,
consider the many alternative conformational states
the ligands, and the

But how to recognize

of the macromolecule,
complexes of them'?).
binding { bicactive} conformer of a ligand when
which interacts with the receptor is still an unsolved
problem. especially for the ligand with a large
number of freedoms of flexibility. QOur present
approach attempts to go one step further to solve
this kind of problem .

In this approach. we combined the systematic
search method of ligand with the molecular docking
approacht’ of ligand fitting into its receptor to try
to find the binding conformer on the basis of the 3D
Once the

binding conformer of a ligand has been found, one

structure of the active site of a receptor.

can perform the calculation of the ligand interacting
with the receptor, and design more potent molecules
to bind to the receptor.

Thrombin, a trypsin-like serine protease, is the
final enzyme in the blood coagulation cascade!’,
and is an ideal target for the development of an
anticoagulant protease inhibitors®®’. Modeled on
the *fibrinogen-like” sequence D-Phe-Pro-Arg, a
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