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ets of Picroliv, the active principle of Picrorhiza kurroa, on
chemical changes in rat liver poisoned by Amanita phalloides
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IRACT ~ The efficacy of Picroliv, a standard-
irdoid glycoside fraction of Picrorhiza kurroa,
siudied against the Amanita phalloides—induced
femical changes in rat liver. A phalloides (50
'ke'") caused significant increases i the activities
hepatic  S'-nucleotidase,  y—glutamyl trans—
idasé, acid ribonuclease, and succinate dehydro—
# but a decrease in glucose—6—phosphatase.
level of cytochrome P—450 in microsomal fraction
wntent of glycogen in liver showed significant de-
s, Picroliv (25 mg - kg™’ - d”' x 10 d) provided
ficant restorations of all the biochemical changes
med by A phalloides except cytochrome P—450
glicogen.  These results demons(rated the protec-
tfiect of Picroliv against 4 phalloides—induced
fotoxicity in rats.
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rhizomes of Picrorhiza kurroa. It contains
60% picroside 1 and kutkoside in a ratio of
1 : 1.5, the balance being minor constituents.
Earlier studies have shown the hepato— pro-
tective efficacy of Pic against CCl,—,
galactosamine—®, monocrotaline—®, para—
cetamol—®, and thioacetamide—® induced
liver damages in rats, and Plasmodium berghei
infection in Mastomys®.

A phalloides (AP) is the most toxic mush-—
room causing 95% of total mushroom
poisonings. It contains mainly 2 toxins :
amanitin and phalloidin. Phalloidin is the ma-
jor toxic agent and is known to act on plasma
membrane of hepatocytes in rats”. How—
ever, the mortality of rats poisoned with 4P
was reduced by Pic®. In this communication
we have reported the influence of Pic on
biochemical changes poisoned by AP in rat
liver.

MATERIALS AND METHODS

Adult & rats (wt 130 5 15 g) of
Sprague—Dawley strain, inbred in CDRI An-
imal House were used. The rats were fed ad
lib standard pellet diet (Lipton, Bombay) and
allowed free access to water.
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Induction of hepatotoxicity Rats were
injected ip AP (50 mg - kg'), fasted over-
night and decapitated after 10 d.

Treatment with Pic A freshly prepared
aqueous solution of Pic was given
intragastrically (ig) at a dose of 25 mg - kg™
simultaneously with 4P injection. Pic feeding
was continued for 9 d further. Two groups of
rats were used as control, one receiving nor-
mal saline with 4P and the other an equal vol-
ume of normal saline only.

Before decapitation, blood was drawn
from the retro—orbital plexus and kept for 30
min to obtain the serum. The liver was ex-
cised, washed with chilled NaCl 145 mmol
- L7 (solution), and 10% (wt / vol) homo—
genate was prepared in KCl 154 mmol - L™\

Biochemical estimations The activities
of 5—nucleotidase (EC 3.1.3.5), y—glutamyl
transpeptidase (EC 2.3.2.2), acid ribonuclease
(EC 3.1.4.22), acid phosphatase (EC 3.1.3.2),
succinic ~ dehydrogenase (EC  1.3.99.1),
glucose—6—phosphatase (EC 3.1.3.9), cyto—
chrome P—450, and cytochrome b; in liver
and GOT, GPT, and alkaline phosphatase
in serum were assayed as described in Ref 4.

The levels of lipid peroxides, total
lipids, phospholipids, cholesterol, DNA,
RNA, total proteins, and liver glycogen and
total serum protein and albumin were also
measured as in Ref 4. 7

Statistical analyses = The AP—treated
group was compared with the control while
the Pic—treated group was compared with
AP—intoxicated group. One way analysis of
variance was done among 3 groups. Individ-
ual significance of group means was done by
Newman’s and Keul’s test for multiple com-
parison. P values were calculated by using 7
test. P<0.01 was considered significant.

RESULTS

Induction of hepatotoxicity by AP  Pilot
experiments were carried out at 2.5, 5.0 (iv)

25, 50 (ip) mg - kg™'. The changes in rat i
and serum were studied after 1, 2, 10, a
20 d. The magnitude of changes was maxin
on d 10 after 50 mg - kg™'. The biochemi
changes in liver poisoned by AP and theirl
values are given in Tab 1.

AP caused significant augumentationi
the activities of- $—nucleotidase a
y—glutamyl transpeptidase. The increas|
the activity of 5'—nucleotidase was relati
slight  (18%) but that of y—glutam
transpeptidase was much higher (60%)
About 50% elevation in the activities of
ribonuclease and succinic dehydrogenase w
observed.  The activity of glucose?
phosphatase in . liver and content ¢
cytochrome P—450 in the microsomal fract
of liver cells were decreased significantly,
degreec of reduction being 43% and 78%
respectively.  Other hepatic enzymes
phosphatase [55+ 3 nmol of p—nitrophen
formed / (min - mg protein)] and cytochron
b, [0.31% 0.02 nmol/ (mg microsomal p
tein)] remained unaffected. The hepi
glycogen was found to be almost complet

exhausted. However, other chemiq

constituents of liver like total lipids (§

+ 4 mg- g"), phospholipids (19.5%
mg - g'), cholesterol (9.7+ 0.3 mg- ¢}
lipid peroxides (117.5+ 26.0 nmol of malo
dialdehyde formed - g '), DNA (2.6t
mg - g'), RNA (4.38+0.37 mg - g"),
proteins (164+ S mg - g') remained unaff
ed. Serum parameters did not show anys
nificant change following 4P exposure.
levels of cytochrome bs, DNA, RNA, prot
total lipids, phospholipids, cholesterol,
lipid peroxides in liver and GOT, GPT,
line phosphatase, bilirubin, protein,
albumin in serum were not altered at anyf
the doses of 4P during 1-20 d.

Hepatoprotection by Pic  Pic 251
- kg™ for 10d, significantly reversed thei
crease in the activities of - 5’—nucleotidq
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lab 1. Effects of Picroliv on biochemical indices in liver poisoned by Amanita phalloides and Q values with signifi-

ances. =6 rats. x L s.
P <0.01 vs A phalloides + Picroliv.

*1*P<0.01 vs Control.

P>0.05, "™P<0.01 vs A phalloides. ° P>0.05,

(% of protection in parentheses)

Control A phalloides A phalloides + Picroliv
§-Nucleotidase, 38+2 45+ 1 391 (86%)
amol P, released / (min - mg protein) Q=0.94} Q=11.79""* Q=10.85""
1-Glutamyl transpeptidase, 33846 540+ 40 . 456 £33 (42%)
sgp-nitroaniline released / (min - mg protein) Q=7.35"%% Q=1225"" Q=4.90""
Acid ribonuclease, 0.043 +0.009 0.065+0.004 0.052£0.002 (62%)
thange in absorbance / (min - mg protein) Q=343 Q=9.33"" Q=590"
Siccinate dehydrogenase, 0.0081 £ 0.0009 0.0123£0.0016 0.0086 % 0.0007 (88%)
thange in absorbance / (min - mg protein) Q=0.66" Q=694"" - oQ=6.12%
Glcose—6—phosphatase, 826 478 81+3(97%)
molof P, released / (min - mg protein) Q=0.46° Q=13.56"" Q=13.10""
(ylochrome P—450, 38668 661 . 144 56
pmol / (mg microsomal protein) Q=9.93%4% Q=11.92"*"" Q=1.98"
(lycogen, 78+ 11 1.97£0.25 59143
ng g’ Q=25.18%%¢ Q=26.55"" Q=137

(8%), y—glutamyl transpeptidase (42%),
©d ribonuclease (62%), and succinic
kthydrogenase (88%). Almost complete res-
fration of the reduced activity of
ficose—6—phosphatase was also noted.
However, the decreased content of cyto—
throme P-450 and glycogen in liver remained
maffected by Pic.

DISCUSSION

Rats are quite refractory to a—amanitin
ad they develop phalloidin—like toxicity when
wisoned with whole mushroom®. Phalloidin
wls at the membrane by binding to actin—like
potein, thus ‘causing damage of membrane
ntegrity'”.  Our results also showed that AP
mreased the activities of enzymes 5'—
ucleotidase and y—glutamyl transpeptidase as
mnsequence of damage to plasma membrane

liese enzymes was- also observed after Pic ad-
mnistration.  We have earlier reported that

illiver cells. - Significant protection in both of

Pic provided significant restoration in the
biochemical changes induced by D-—
galactosamine®. 1In this case the structural
and functional impairment in membrane is
perhaps one of the mechanisms involved.
Histological studies"” showed that phalloidin
acts primarily on the membranes of liver
lysosomes leading to release of lysosomal
enzymes. Our results also showed increased
activitity of acid ribonuclease following admin-
istration of AP. Its reversal by Pic indicated
that the damage .of lysosomal membrane
caused by AP is repaired by Pic
administrtion. The alterations in the activities
of succinic dehydrogenase, glucose—6—
phosphatase and cytochrome P—450 by AP is
indicative  of  altered  mitochondnal,
microsomal, and drug metabolizing functions
of the liver. The activities of succinic
dehydrogenase and glucose—6—phosphatase
have significantly been restored by Pic, thus
demonstrated - its effectiveness against the
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mitochondrial and microsomal damages. The
drastic decrease in the levels of cytochrome
P—450 and glycogen in liver remained
unaffected with Pic, and a longer exposure of
Pic might be required. Experiments are pro-
ceeding to elucidate the exact mechanism of
action of Pic in antagonising the effects of AP
and other toxic agents on liver.
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