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Protective effects
hepatotoxicity

of fulvotomentosides

on' acetaminophen—induced
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ABSTRACT Fulvotomentosides (Ful} 1s the 1otal
saponins of Lemeera fulveiomenzose.  In the present
siudv.  we exammed the effect of Ful on
acetaminophen  (AAj—induced _hepatulonictty  in
mice. Ful pretreatment (75-225 mg - kg sc~3d)
significantly decreased AA (500 mg - kg™'. ipl-in-
duced hver damage as indicated by serum activitics of
alanine  aminotransterase and  sorbitol dehydro—
genase.  Ful preireatment {225 mg - kg'. so» 3 dy
decreased hepatic cytochrome P—430, cytochrome he,
and  NADPH-cytochrome ¢ reductase by
approzimately 15-20%  Microsomes f(rom Ful—
pretreated mice. mcubated m ociro with AA. pro-
duced less AA-glutathione. A 8% increase 1n
urmary excretion of AA—glucuronide wus abserved 1n
Ful {150 mg - kg™', sc= 3 d) prelrealed mice. Ful
pretreatment had no influence on liver UDP-
glucuronic acid concentralion. bul increased hepalic
glucuronyltransferase activity towards AA, In sum-
mary. Ful prelreatment prutects againsl AA-—induced
hepaloloxicity. One of the mechunisms for this pro-
tection appears 1o be lhe decreused AA  1uaic
activalion  via P—4350. as well as 1ncreased
detoxication via glucuronidation of AA.

EKEY WORDS fuivolomentosdes.  acelumino—
phen.  liver: lowicolopy: cylochromes: drug
melabolic deloxication

Fulvotomentosides (Ful} is the total
saponins isolated I[tom Lonicera julvato—
mentosa'!',  a herbal drug traditionally used
for infectious diseases. Ful has been shown to
have anti-inflammatory  effects™ and
hepatoprotective  effects

hepatotoxicants'”,

against  some
The aim of this study is to
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examine the protective effects of Ful against
acetaminophen (AA} induced hepuatotonicily
111 mice.

MATERIALS AND METHODS

Chemicals and mice  Ful was extracted
from Lonicered fulvotomentose by Guizhou
Traditional Medical Institute. China'''. Ful
is composed of 5 triterpenoid saponins, of
which three have been identified as
fulvotomentaside A, r—hederin. and
supindoside B. Acetammophen (AA) and
UDP—glucurenic acid (UDP—GA) are ob-
tuined from Sigma (St Louis MO. USA}L
[Hldiethyl-stilbestrol (DES) was purchased
from Amersham {(Arhngton Heights IL,
USA}L  All other chemicals were of reagent
pgrade. CF—| mice 261 5 2 g were housed
in plastic cages in groups of 5 and exposed to a
12-h hght / dark cycle. Food and tap water
were provided wd lib.

Hepatotoxicity stodies Mice received
either saline (10 ml - kg ', scy or Ful (75-225
mg - kg's s¢) 72, 48, and 24 h prior to in-
Jection of a hepatotoxic dose of AA (500 mg -
kg'. ip). Twenty—four hours after injection
of AA, blood was collecled. The serum ac-
tivities of sorbitol dehvdrogenase (SDH)Mand
alanine aminotransferase (ALT / GPTYYwere
measured as indices of hepatotoaicily.

Cytochrome P—450 studies Mice re-
ceived either saline or Ful {225 mg - kg ', sc)
for 3 d. Liver microsomes were prepared.
Cytochrome P—330 was determined from the
CO difference specitum of dithionite reduced
microsomes based on an extinction coefficient
of 91 mM™ cm™  Cytochrome b; was
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determined from the difference spectrum of
NADH—-reduced vs oxidized microsomes.,
buased on an extinchon coefficient of 185
mM™' cm™ . NADPH-cytochrome ¢
reductase was determined from its absorbance
at 550 nm. based on an extinction coefficient
of 19.1 mM™ em™ .

Urinary excretion studies'™  Mice were
pretreated with Ful (150 mg - kg™'s scx 3 d)
or saline as described above. AA was dis-
solved in saline and injected into the tail vein
at a dosage of 1 mmol - kg™'. Urine was col-
lected for 2 h. AA and its metabolites 11 urine
were assayed by HPLC™.  AA and its
metabolites were eluted with 1.5% auueous
acetic acid : methanol (90 : 15} at a flow rate of
1.5 ml" min~'. The elution of the metabolites
was monitored at 254 nm. The concentration
of AA metabolites were calculated from an
AA  standard  curve s previously
described™®.  In order to remove proteins
from the samples, urine was diluted 100—fold
with methanol and centrifuged before analysis

Microsomal formation of AA—GSH'""
Hepatic microsomes were incubated at 37C
for 30~60 min with AA 10 mmol -+ L. GSH
25 mmol - L™, and a NADPH regenerating
system. At the end of incubation., 100 ul
incubation mixtures were mixed with 200 pl
methanol and centrifuged. The supernatant
was analyzed by HPLC for AA—GSH as des-
cribed above.

Hepatic UDP-GA and UDP-GT
Heputic UDP—glucuronic acid (UDP-GA)
content was quantitated via a UDP-GT
catalyzed reaction with [PHJDES as the
substrute!'", The  UDP—glucuronosyl—
transferase (UDP—GT) activity towards AA
was measured viz the formation of
AA—glucuronide in vitro''™",

Statistics  Comparisons between saline
and Ful pretreatment were made by 1 test.

RESULTS

Protection against AA hepatotoxicity

AA (300 mg * kg’I ip) caused 23% of the
mice to die. and marked elevation of serum
ALT (30~foldy and SDDH (25—fold) levels in sa-
line—pretreated mice. Ful pretreatment pro-
duced a dose—dependent reduction of the ele-
vated serum ALT and SDH activities pro-
duced by AA. decreased the mortality at the
low dose. and prevented the mortality at the
dosages of 150 and 225 mg - kg™’ (Tab 1).

Tab 1. Effect of Ful pretreatment (sc, » 3 d) on
acetaminophen (508 mg - kg ")—induced liver injury in
mice. tts TP<0.05.

Ful ./ Mortality # serum ALT . serum SDH °
me kg T % u-L” U mi™

0 13 23 670+ 3460 12700+ 5700
75 10 LG IS0 270 410+ 445077
150 1 0 2710320077 5140+ 6 ¥40*°
225 [ a [leld [ 900" 1 Bud+ 2 28077

Inhjbition of cytochrome P—450  Ful
pretreatment (225 mg - kg ', scx 3 d) de
creased the total amount of liver cytochrome
P—-450 by 20%. cytochrome bs by 22%,
and the rate of MNADPH-—cytochrome ¢
reductase by 17% (Tab 2),

Tab 2. Effect of Ful pretreatment (225 mg - kg™'. sc

» 3 d} or cytochrome P-d450. b.. and NADPH-
cy¥tochrome ¢ reductase in mice. »n=6. + * s
TP < (.05,
P—450, b.. Cyt—c reductase,
nmol ./ nmol nmol - A
mg prolein  mg protein mg prolein
Control 798X 132 209044 647 = 169
Ful 6321069 1640057 334+ 39

Urinary excretion of AA and AA—
metabolites  AA—glucuronide {AA—Glu) was
the major AA—metabolite excreted into urine,
which comprised 63% of the urinary excretion
of AA and its metabolites in control mice and
74% in the Ful-pretreated mice. In contrast,
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the hydrolyzed product of
AA—glutathione, was decreased by 39%.
AA—sulfate. AA, and AA-mercapturate
were not different from that of controls (Fig 1).

AA—cysteine.

EE  Coutrol
=3 Ful

[

N i

AA—Gla AA-S0, AA AA-Cys AA-Mer

Unnary excretion of Ah—metaboites
{umol/kg b}

Fig 1. Effect of Ful pretrcatment on unnary excretion
of AA. AA—glicuronide. AA—sulfate. AA-cysieine,
and AA—mercapturate. Urine was collected for 2 h after
iv AA 1mmol - kg™', vxs5 of 8mice. "TP< 005

Microsomal formation of AA—GSH,
hepatic UDP—GA. and UDP-GT  Liver
microsomes from Ful pretreated mice. incu-
bated in witro with AA. produced less reactive
intermediates, as indicated by 23% reduction
of AA—GSH adduct formation. Although Ful
pretreatment did not sigmficantly increase the
UDP—GA concentration in the hHver. it en-
hanced the hepatic UDP—GT activity towards
AA (Tab 3).

Tab 3. Effect of Ful pretrcatment (156 mg kg ', sc -
3 d) on AA-GSH fromation. hepatic UDP-GA

concentration, and UDP-GT activity in  mice.
n=T-8. x+. ‘P<DOS
AA—GSH, UDP-GA. UDP-GT,
pmol - min!' © nmol / nmol - min~!.’
mg protemn 2 liver mg protein
Comiro]  522= 57 405+ 57 2.10=0.23
Ful W0-26"" 3Nt 71 24210197
DISCUSSION

The analgesic drug AA is sale in ihe
therapeutic range, but an overdose causes se-
vere hepatotoxicity in both animals and hu-

mans'*’. The present study showed that Ful
pretreatment produced a dose—dependent pro-
tection against AA—induced liver injury in
mice. as evidenced by decreased mortality. se-
rum ALT. and SDH activities.

It is known that the hepatotoxic effect of
AA 185 caused by N—acetyl-p—benzo—
quinoneimine (NAPQI). a cytochrome P—450
mediated intermediary metabolite of AAY.
NAPQI can react with sulfhydryl groups such
as GSH and protein thiols. The covalent bind-
ing of NAPQI to cell protein is considered the
initial step in a chain of events eventually lead-
ing to cell necrosis''®. Because NAPQI is pro-
duced via P—450 activation, treatments that
inhibit ¢ytochrome P—450 could decrease
AA—induced hepatotoxicity''™. In this study,
cyvtochrome P—450. b., and the activity of
NADPH-—cytochrome ¢ reductase were de-
creased in Ful—pretreated liver microsomes. In
addition. two indices of AA toxic metabolic
actrvation. the microsomal formation of
AA-—GSH in vitro as well as urinary excretion
of AA—Cys'™'®, were also decreased. There-
fore. it appears that the decreased AA
hepatotoxicity by Ful may be due, in part. to
the decreased reactive metabolites of AA.

In contrast to the toxic activation of AA
via the cytochrome P—450 metabolic
pathway. glucuronidation and sulfation of
AA represent metabolic detoxification path-
ways“' =" " Glucuronidation of AA is espec-
tally umportant. because it accounts for
0-30% of AA  metabolites'?  Enhanced
elucuronidation of AA c¢an protect against
AA-hepatotoxicity'™. In the present study.
the urinary excretion of AA-glucuronide was
increased. suggesting that Ful pretreatment
enhanced the glucuronidation of AA. To fur-
ther examine the effect of Ful on the
plucuronidation of AA, the co—substrate
UDP-GA and the rate—limiting enzyme
UDP-GT were examined. Ful pretreatment
had no significant effect on liver UDP-GA



http://www.cqvip.com

-212- FEAELFR  Aca Phurmacologion Swice 1992 Muayl 13 (3}

concentration. However. it increased hepatic
UDP—GT activity towards AA, and thus in-
creased AA detoxification.

In summary. Ful pretreatment protects
mice against AA hepatotoxicity. The mecha-
nism of protection appears to be due. at least
in part. to increased AA—detoxification by
glucuronidation, as well as inhibition of AA
toxic activation by cytochrome P—450.
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