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Antilipid peroxidation of polyamines from pilose antler

*
CHEN Xiae-guang', JIN Shu-1i%, DI Lin', LIU Xir-yu', ZHANG Xiao-yu'
(1. Department of Pharmacology, Academy of Traditional Chinese Medicine and Materia M edica of Jilin Province,
Changchun 130021, China; 2. Hospital of Changchun Public Traffic Company, Changchun 130021, China)

Abstract: Object To investigate the antioxidant activity of polyamines isolated from pilose antler
(PAIPA). Methods The effects of PAIPA on the lipid peroxidation ( MDA formation) in microsomes of rat
brain, liver, and kidney induced by NADPH- Vitamine C ( Vc¢) and ferrous cysteine systems in vitro, the super

oxide anion radical production (reduced cytochrome C formation) in xanthine-xanthine oxidase system in vitro,
and the CClsand ethanot induced M DA formation in mice liver in vivo were evaluated. Results PAIPA could

significantly inhibit the lipid peroxidation ( MDA formation) in microsomes of rat brain, liver, and kidney im

duced by NADPH-Ve¢ and ferrous-cyctein, the superoxide anion radical production ( formation of reduced cy-

tochrome C) in xanthine-xanthine oxidase system in vitro, and the CCl+ and ethano}induced MDA formation

in mice liver in vivo. Conclusion PAIPA exhibits an antioxidant activity.
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The unossified pilose antler of Cervus nippon
T emminck var. mantchuricus Swinhoe is one of the
most famous Chinese traditional medicines, and is
used for the treatment of aging syndrome, anemia,
neurosis, impotence, seminal emission and prem ature
ejaculation. In the previous papers, that the extract
of pilose antler significantly improved age-related bie-
chemical factors in aged mice and showed obvious ir
hibition on MAQO-B ac‘[ivity“_3J
polyamines isolated from pilose antler (PAIPA) could

was reported. The

increase the synthesies of protein and RNA, and the
activity of RNA polymerase @ in mice liver cell * 7.
However, the antioxidant properties of PAIPA have
not yet been clarified. The present paper describes
the antilipid peroxidation of PAIPA in vitro and in

VIO.

1 Materials and methods

1.1 Animals: Male Kunming mice (20%2) g and
male Wistar rats (220 £20) g were obtained from
writer’ s mstitute animal center and housed in free
condition with food and water supply adlibitum.
T he number of animal eligibility was 980101018 and
980101017, respectively.

1.2 Medicine: The unossified pilose antler of C.
nippon var. manichuricus Swinhoe was suppled by
Antu Pharmaceutical Factory of Jilin Province,
identified by Prof. GUO Chatyu from Laboratory of
T raditional Chinese Materia Medica in writer’ s inst
tute. The PAIPA was supplied by the Laboratory of
T raditional Chinese Medicine Formula in writer’s in-
composed of 70. 9% 26.3%
spermine, and 2. 8% spermidine after HPLC analy-

stitute, putrescine,
sis.

1.3 Chemical reagents: Nicotinamide adenine dinw
cleotide phosphate ( NADPH) , superoxide dismutase
(SOD, 3 000 U/ mg), xanthine oxidase (XOD, 10
U/mL), xanthine ( XAN),
(TBA), 1, 1, 3, 3-tetramethoxypropane and bovin

thiobarbituric acid

serum albumin were the products of Sigma Chemical
Co. All the chemicals used are of analytical grade.
1.4 Preparation of microsome: The tissues of Wistar
rat (fasted for 24 hours before expert ments) brain,
liver, and kidney were homogenized with the four
volume of TMS buffer (0.05 mol/L TrissHCI, 0.2
mol/ L sucrose, 3 mmol/ L, MgCh, pH 7.5) at 4 C,
respectively. The homogenate was centrifuged at 10
000 r/min for 20 min, and the supernatant was fus
ther centrifuged at 105 000 r/ min for 90 min. The
pellet of microsome fraction of brain, liver, and kid
ney was resuspended with TMS buffer. T he protein
content was determined by the method of Lowry[ ‘l
The proteins of microsomal suspension from rat brain
(3 mg/mL), liver (15 mg/ L), and kidney (5 mg/
mL) were used for this experiment.

1.5 Measurement of lipid peroxidation of microsome
induced by NADPH-Ve: The reaction system con
taining 0.1 mL of brain, liver, or kidney microsomal

suspension, respectively, PAIPA 0.01 mL at differ
ent concentrations, NADPH 0.1 mL ( 1. 8 mmol/

L), Ve 0.005 mL (5 mmol/L) and PBS 0.8 mL
(0.1 mol/L KH2PO4, 0.14 mol/L NaCl, pH 7. 4)
was ncubated at 37 C for 15 min. After addition of
the TBA solution ( 0.67%) to the system, the con
tent of malondialdehyde (M DA) from lipid peroxida
tion was measured by TBA method .

1. 6 M easurement of lipid peroxidation of microsome
induced by ferrous-cysteine: A reaction system of 1
mL containing 0. 1 mL of brain, liver, or kidney m+
crosomal suspension, respectively, PAIPA 0.01 mL
at different concentrations, cysteine 0. 02 mL (0. 01
mol/L), ferrous sulfate 0.05 mL (1 mmol/L) and
PBS' " was incubated. The MDA formation was de
tected as described above.

1. 7 Detection of superoxide anion radical production
in xanthine-xanthine oxidase system: The superoxide

anion production was detected by the method of cy
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81 and the formation of the re-

tochrome C reduction
duced cytochrome C was used to indicate the produe
ing superoxide anion radical in x anthine-xanthine oxt
dase system indirectly.

1.8 Measurement of lipid peroxidation of mice liver
induced by CCl4 after PAIPA treatment in vivo: All
the mice were randomly divided into four groups,
each consisted of 10 mice, control, CCly, PAIPA 10
and 20 mg/kg. PAIPA was iv given to the two
PATPA groups at dose of 10 and 20 mg/kg, respee
tively, and the saline was iv given to the control and
CCL group at dose of 10 mL/kg, for three days. One
hour after the last administation, 0.1% CCly( dis-
solved with bean oil) was ip given to the CCl4 and two
PATPA groups at dose of 10 mL/kg, the control
group was only ip given with bean oil at the same
dose. Two hours later, all mice were killed by decapt
tation and protions of the liver were rapidly sam pled
to measure the M DA content by the T BA method as
described above.

1.9 Measurement of lipid peroxidation of mice liver
induced by ethanol after PAIPA treatment in vivo:
Mice were divided into four groups, control, ethanol,
PATPA 10 and 20 mg/kg. PAIPA was iv given to
two PAIPA groups at doses of 10 and 20 mg/ kg, re
spectively, and the saline was iv given to the control
and ethanol group at dose of 10 mL/kg, for three
days. After the last administration, all mice were
fasted for eight hours, then 50% ethanol was ig given
to the ethanol group, and two PAIPA groups at dose
of 15 mL/kg. Twelve hours later, mice were decapt
tated and the liver was dissected out to measure the
M DA content as described above.

1. 10 Statistical analysis: Data presented were xts
and statistically evaluated by Student’s #test.

2 Results

2.1 Effect of PAIPA on lipid peroxidation of micre-
somes from rat brain, liver, and kidney induced by

NADPH-Ve:  As in Table 1, PAIPA
could significantly inhibit the lipid peroxidation

shown

Table 1 Effect of PAIPA on NADPH- Vc induced
MDA formation in microsomes of rat

tissues (;i‘s, n=4)

Dose M DA/ (Bmol* g~ )

Groups
/(Hg*mL~ 1) Brain Liver Kidney
control - 6.6%0.2 11.5%0.5 5.9%0.5
PAIPA 1 6.310.3 11.1£0.5 55%0.4
10 5.4%0.5°  9.6x0.7° 4.6%0 4"
100 4.9%0.6"" 86%0.6"" 40*03""
"P<0.05 "7 P< 001 vs control group

(MDA formation) in microsomes of the rat brain,
liver, and kidney induced by NADPH-V¢ at concenr
trations of 10—100 Hg/ L, and it showed the obvious
concentration-effect relationship.

2.2 Effect of PAIPA on lipid peroxidation of micre-
somes from rat brain, liver, and kidney induced by
ferrous-cysteine: As shown in T able 2, PAIPA could
obviously inhibit the lipid peroxidation in microsomes
of therat brain, liver, and kidney induced by ferrous-
cysteine at the concentration of 100 Hg/ L, and it also
showed the obvious concentration-effect relationship.

Table 2 Effect of PAIPA on ferrous-cysteine induced
MDA formation in microsomes of rat

tissues (xLs, n=4)

Dose M DA/ (Hmol* g~ 1)
Groups
/(BgemL™ 1) Brain Liver Kidney
control - 5.5%0.5 6.4%0.2 5.7%0. 3
PAIPA 1 5.2%0.5 6.1%0.3 5.3%0. 5
10 4.910. 6 5.7%20.4° 5105
100 4.6%+0.5 47%0.6°F 4.5%0.3"

*P<0.05 **P<0.01 vs control group

2.3  Effect of PAIPA on superoxide anion radical
production in xanthine-xanthine oxidase system: As
shown in T able 3, PAIPA could significantly inhibit
the formation of reduced cytochrome C (superoxide
anion radical production) in xanthinexanthine oxidase
system at a concentration of 100 Hg/ L.

2.4 Effect of PAIPA on lipid peroxidation of mice
liver induced by CCls in vivo: As shown in Table 4,
PATPA could significantly inhibit the lipid peroxida
tion m mice liver induced by CCl4 at doses of 10 and
20 mg/ kg, and it showed the obvious dose effect re-
lationship.

2.5 Effect of PAIPA on lipid peroxidation of mice
In Table 5 , the

liver induced by ethanol in vivo :



904 -

Chinese T raditional and Herbal Drugs 35 8 2004 8

Table 3 Effect of PAIPA on formation of reduced
cytochrome C in xanthine- xanthine

oxidase system ( x £s, n=4)

Dose Reduced cytochrome C
Groups
/(Bge mL™ ") / (nmol* mg™ ' min~ 1)
control - 16. 8%+1.3
PAIPA 1 16. 1%1.6
10 15.932.4
100 13.8+2. 1"

" P< 0.05 vs control group
Table 4 Effect of PAIPA on CClrinduced MDA for-

mation in mice liver in vivo (x*s, n=4)

Groups Dose/ (mg* kg™ 1) MDA/ (Mmols g™ )
control - 42.3% 6.2°"
ca, - 132. 2230, 1
CCl+ PAIPA 20 72.3%12.2" "

10 102. 3+18. 2% *
“TP<0.01 """ P<0.001 vs CCly group

Table 5 Effect of PAIPA on ethanolinduced MDA for

mation in mice liver in vivo (xts, n= 10)

Groups Dose/ (mg* kg™ ') MDA/ (nmol* g™ !)
control - 44.5F12. 6" %"
ethanol - 98. 1£30. 1
ethanol+ PATPA 20 48.7%£13.5°""

10 55. 624, 5% *

“TP<c0.01 " P<0.001 vs ethanol group

lipid peroxidation in mice liver induced by ethanol w as
significantly reduced by PAIPA at doses of 10 and 20
mg/kg, and it showed the obvious dose effect rela
tionship.
3 Discussion

Lipid peroxidation by free radicals are involved in
many physiological and pathological processes, such
as the toxic injury, reperfusion injury, aging and car
cinogenesis. Superoxide anion radical (03) could be
generated in the NADPH-V ¢ induced microsome lipid
peroxidation systems, hydroxyl radical (* OH) and
superoxide anion radical (03 ) could be generated in
the ferrous-cysteine systems. In the experiments of
NADPH-Vc and ferrous-cysteine mitiated lipid perox
idation of microsomes from the rat brain, liver, and
kidney, PAIPA showed an antilipid peroxidation ae-

tion in vitro. It was known that CCl4 could be me

tabolized to generate the radical (* CCl3) evoking lipid
peroxidation after cytochrome activation in liver cell
Ethnol also could initiate liver lipid peroxidation. In

this experiment, PAIPA could significantly inhibit
the CCl+ and ethanotinduced lipid peroxidation in

mice liver in vivo. In order to elucidate mechanisms
of the antioxidant action of PAIPA, the inhibition of

07 radical production ( formation of reduced cy-

tochrome C) in xanthine-xanthine oxidase system was
detected. T he results showed that PAIPA could sig
nificantly inhibit the production of ( 03) radical. It
was suggested that one of the mechanisms of antiox+
dant action of PAIPA possibly be related to PAIPA’ s
inhibiting the production of 05 radical. Further
more, the molecular mechanism of PAIPA scavenging
oxygen radicals directly merits further studies.
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