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Purification of Pierisin, an Inducer of Apoptosis in Human Gastric Cacinoma
Cells, rom Cabbage Butterfly, Pieris rapae
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A substance stongly cytotoxic to human cacinoma cell line TMK-1 has been found in pupae, lar-
vae and adults of the cabbage butter§i Pieris rapae and named pierisin. Pierisin was puified
from the pupae ofP. rapaeby ammonium sulfate pecipitation followed by DEAE-cellulose, Phe-
nyl-Sephaose and hydoxyapatite column chromatographies. The molecular weight of the puri-
fied pierisin, which was homogeneous on SDS-polyacrylamide gel, was analyzed by mass
spectometry and found to be 98 kDa. Pierisin showed a rging cytotoxic effect, with an IG, of
0.75 ng/ml for human gastric cacinoma TMK-1 cells. The dying cells exhibited characteristic
morphological features of apoptosis, such as cell shrinkage, rdmatin condensation and nuclear
fragmentation. Oligonucleosomal DNA fragmentation was also observed in DNA isolatedom
pierisin-treated cells. Moeove, similar characteristic changes showing apoptotic cell death we
observed in TMK-1 cells teated with a crude extract of pupae oP. rapae Theseresults indicate
that pierisin from the pupae ofP. rapaeinduces apoptosis in human azinoma cells.
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Self-defense systems in invertebrateedifrom those  suggesting that it is a protein. This cytotoxic principle
in mammals. This suggests that invertebrates could be was named pierisit? Similarly, the cytotoxic factor
good source of new bioactive substances. In fact, a nunpresent in the pupad &. brassicae was suggested to be a
ber of invertebrate proteins, including lysozymes, protein!® Here we report the purification of pierisin from
defensins and prophenoloxidases, have beerifiégenand  the pupae ofP. rapae and its activity as an inducer of
characterized as having antibacterial activiti®sn addi-  apoptosis in human gastric carcinoma cells.
tion, extracts from several species of invertebrates, includ-
ing molusks®® have been reported to shamti-cancer MATERIALS AND METHODS
activity. Cecropin, first isolated from the cecropia nfbth
and later shown to exist in many species of insécts,  Purification of pierisin from the pupae of P. rapae
cytotoxic to mammalian lymphoma and leukemia c@lls. Larvae ofP. rapae were collected from a cabbage farm
Galactosyl binding lectin, showing macrophage mediatedvhere insecticide had not been used, and grown on cab-
anti-tumor activiy in vivo, has been found in the flesly,fl bages to pupate. The pupae, not later than 3 days after
Sacophaga peegrina?*® The let¢in was demonstrated pupation, were frozen and stored-80°C until extraction.
to have arNF-kB binding motif in the 5upstream region The active principle in the pupae was purified by monitor-
of the gené? These findings, in combination with the ing the cytotoxicity against the human gastric carcinoma
fact that insects are hitj diverse, suggest thansects cell line, TMK-1, as follows. Frozen pupae were thawed,
might contain novel anti-cancer substances, which coulc&nd their body fluids were extracted hiie mehod
be useful for the study of molecular mechanisms of cell-descibed previous), ® utilizing nine volumes (v/w) of
killing. Dulbeccds phosphate-titered saline (PBS) containing 1

Recenty, we searched for cytotoxic activity against the mM dithiothreitol to suppress melanization of the pupal
human gastric carcinoma TMK-1 cell line in extracts of extract. The extracted solutions were centrifuged at
pupae and adults of 20 kinds of butterflies and moths, and0,00@ for 10 min and filtered through a Millex-GV fil-
found that three butterfliedieris brassicagPieris napi  ter (0.22um, Millipore Corp., Bedford, MA). The filtrate,
and Pieris rapae contained cytotoxicit’™ Among the termed the extract, was mixed with ammonium sulfate to
three developmental stages, larvae, pupae and aduRs, of give 35% saturation, allowed to stand for 1 h at 4°C and
rapae, the pupae showed the strongest agtivihe active  centrifuged. An aliquot of the precipitate, which is equiv-
principle in the pupaefd®. rapaewas heat-labile, precipi- alent to 50 pupae, was didved in 20 ml of 20% (v/v)
table with ammonium sulfate and inactivated by proteaseglycerol-20 M Tris-HCI pH 7.5 (bdéfer A) and dialyzed
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against the same lstion to remove ammonium Kate. Cytotoxicity assays The trypsinized cells were sus-
The dialyzed solion was applied to an anion-exchange pended in the dture medum at a density ofx1( cells/
DEAE-cellulose DE52 column (280 cm; Whatman, mland 0.1 ml of the suspension was dispensed into each
Fairfield, NJ), equibrated with bifer A. Adsorbed pro- well of a 96-well dish. One day latethe medium was
teins were eluted with a 100 ml linear gradient of 0—-100changed and samples for assays were added to the fresh
mM NacCl in budfer A at a flow rate of 20 ml/h. Fractions culture medium of the cells.ffer 72 h incubation at 37°C
containing the cytotoxic activity (42—60 ml) were pooled, in 5% CQ in ar, the medium containing the sample was
brought to 20% ammonium sulfate saturation and appliedemoved, then the cells were subjected to WST-1 (2-(4-
to a Phenyl-Sepharose CL-4B hydrophobic interactioniodophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyH-
column (0.%7cm; Pharmacia, Uppsala, Sweden) equili- tetrazolium; Dojindo Laboratories, Kumamoto) assay to
brated with 20% saturated ammonium sulfate in 20%measure their proliferation actiyit Erythrosine B was
glycerol-50 mM Tris-HCI pH 7.5 (bdfer B) solution. used to stain and count the dead cells.
Material was eluted wh a 12.5 mlinea gradient of 10%  Morphological analysis Growing cells (ca5x1/3.5 cm
to 0% saturated ammonium sulfate inffeu B, followed  dish) were incubated with the extract or pierisin in culture
by 10 ml of bdfer B without ammonium sulfate, at a fow medium for 6 to 12 h, then trypsinized, harvested and
rate of 5 ml/h. Fractions containing the cytotoxic activity fixed with 10% formalin in phosphate-tiered sahe.
(12-16 ml) were pooled,ialyzed with 20% glycerol-10 The fixed cells were stained with On2V Hoechst 33342
mM sodium phosphate pH 6.8 (fer C) and applied to (Sigma, St. Louis, MO) and subjected to fluorescence
Bio-Gel HT hydroxyapatite column %bcm; Bio-Rad, microscopic analysis. Phase-contrast micrographs of
Hercules, CA) equilibrated with Eier C. The column TMK-1 cells treated with samples were also taken.
was developed with a 38 ml linear gradient of 10—200 DNA fragmentation analysis Cells incubated with the
mM sodium phosphate Her pH 6.8 including 20% glyc- samples were trypsinized and collected. Cellular DNA
erol, at a flow rate of 5 ml/h. Active fractions (19-31 ml) was extracted with a solution containing b® Tris-HCI
were pooled and concentrated to 0.14 ml on a CentricopH 7.4, 10 nvi EDTA and 0.5% Triton X-100. After
50 (Amicon, Bevesl, MA). treatments with RNase A (Sigma) and Proteinase K
All the above procedures were performed on ice or a{(Merck, Darmstadt, Germany), the DNA was precipitated
4°C. Furthermore, native polyacrylamide gel electrophorewith isopropanol and analyzed by agarose gel electro-
sis was carried out to confirm that the purified protein isphoresis to detect the oligonucleosomal DNA ladde
indeed the cytotoxic principle. Aoyager Linear matrix-
assisted laser desorption ionization-time-of-flight massresuLTs
spectrometer (MALDIFOF/MS) (PerSeptive Biosystems,
Framingham, M) was used to estimate the molecular Table | summarizes the purification of pierisin from the
weight of the purified protein. pupae of P. rapae The extractwas prepared from fifty
Cell line and culture conditions The human gastric car- pupae ofP. rapae and fractionated by means of ammo-
cinoma TMK-1 c#ls'” were cultured with Eagle MEM nium sulfate precipitation. Most of the cytotoxic activity
containing 10% fetal calf serum (Gibco BRL, Gaithers-was detected in the precipitate obtained at 35% saturation
burg, MD). Exponentially growing cells were trypsinized, of ammonium sulfate. The cytotoxic fraction was subse-
seeded at an appropriate dénsand cultured for at least quently purified on DEAE-cellulose anion-exchange, Phe-
1 day prior to use to allow adhesion and growth of thenyl-Sepharose CL-4B hydrophobic interaction anib-B
cells. Gel HT hydroxyapatite columns, toffard a cytotoxic

Table I. Purification of Pierisin from the Pupae Bfrapae

- ) )
Step Total protein Recovery® Purificatior?

(mg) (%) (-fold)
Extract 1,060 100 1
Ammonium sulfate fractionation 91 79 9
DEAE-cellulose chromatography 5.3 60 120
Phenyl-Sepharose chromatography 2.2 41 200
Hydroxyapatite chromatography 14 31 240

a) Recovery and purification values were calculated from the cytotoxic
activity towards TMK-1 cells, which was determined by use of the assay
describé in “Materials and Metbds.”
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fraction that showed a single band on SDS-polyacryl-only in fractions containing the 100 kDa protein, but not
amide gel electrophoresis, corresponding to a moleculain other fractions. By these procedures, 1.4 mg of purified
weight of around 100 kDa (Fig. 1). In all three column protein was obtained, and the cytotoxic activity was ele-
chromatographies, the cytotoxic activity was observedvated 240-fold as compared to the extract. A fractionation

(kDa)
- 200

116
> — 97

B 66

- 45

- 31

. 21

experiment by native polyacrylamide gel electrophoresis
showed that the cytotoxic activity of each fraction was in
proportion to the band intensity of the 100kDa protein,
indicating the active principle to be pierisin. Moreover,
the molecular weight of pierisin was estimated to be
98kDa by MALDI-TOF/MS (data not shown).

The purified pierisin was subjected to a cell prolifera-
tion assay using TMK-1 cells to determine its cytotoxic-
ity. As shown in Fig. 2, treatment of the cells with various
doses of pierisin for 72 h resulted in dose-dependent cyto-
toxicity, with an 1G, value at 0.75 ng/ml. To determine
the time required for cell death, the cells were treated at
concentrations of 0.5, 5 or 50 ng/ml of pierisin, and their
viability was examined at intervals using erythrosine. At
any concentration, a major decrease of the viability of the
cells was observed between 6 h and 12 h treatment
(Fig. 3).

To clarify whether cell death induced by pierisin is apo-
ptotic or necrotic, TMK-1 cells were incubated with pieri-
sin at a dose of 5 ng/ml for 6, 9 and 12 h, and the
morphology of the cells was analyzed by phase-contrast
and fluorescent micrography. Cell death was hardly
detected in the case of the 6 h treatment (Fig. 4B). After 9

Fig. 1. SDS-polyacrylamide gel electrophoresis of pierisin puri-and 12 h treatment, many detached, floating and frag-
fied from the pupae d®. rapae
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Fig. 2. Dose-dependent cytotoxic effects of purified pierisin onFig. 3. Time course of cell death induced by pierisin. After

TMK-1 cells. Exponentially growing TMK-1 cells were incu-

treatment with pierisin for the indicated time, TMK-1 cells were

bated with different concentrations of pierisin for 72 h and sub-stained with erythrosin B to determine their viability. The con-
jected to WST-1 cell proliferation assays. The values shown atentrations of pierisin were® 0.5 ng/nt, 5 ng/ml, and
each point are the mean of three independent assays using thrg@ ng/ml.

wells for each assay.
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Fig. 4. Morphological analysis of TMK-1 cells undergoing pierisin-induced cell death. The cells were incubated \gitiml Soh

pierisin for 6, 9 or 12 h. Phase-contrast micrographs of the cells are shown in A for no treatment, B for 6 h, C for 9dn a8chD
treatment. The incubated cells were harvested and their nuclei were stained with Hoechst 33342 for visualization bycfluorescen
microscopy. E, no treatment; F, 9 h treatment.

floating cells exhibited characteristic nuclear morphologythe occurrence of apoptotic bodies, chromatin condensa-

of apoptosis such as chromatin condensation and nucledion and oligonucleosomal DNA fragments in the cells.

fragmentation (Fig. 4F). Further evidence supporting apo-

ptotic cell death was provided by DNA fragmentation piscussioN

analysis, as shown in Fig. 5. DNA was degraded to oligo-

nucleosomal DNA fragments, showing apoptosis-specific In the present styda cytotoxic principle, pierisin, was

laddeing on agarose gel electrophoresis, when cells wergurified from the pupae of the cabbage butye rapag

treated with 5 ng/ml of pierisin for 9 h, whereas such lad-and its molecular weight was estimated to be 98 kDa.

dering was not observed after 6 h treatment. A stronge€hromatin condensation and nuclear fragmentation were

DNA ladder was observed in the 12 h treated cells. It isobserved when human gastric carcinoma TMK-1 cells

concluded that pierisin induces apoptosis in human carciwere treated with purified pierisin. In addition, degrada-

noma cek. tion of cellular DNA to oligonucleosomal fragments was
To confirm that the presence of pierisin is responsibleobserved in the pierisin-treated cells. These observations

for the apoptosis-inducing activity in the crude extractindicated that pierisin is an inducer of apoptosis to human

from the pupae foP. rapae, the extract was incubated carcinoma cells. The potency of pierisin was high: a con-

with TMK-1 cells at 1/18 dilution for 9 h. This incuba- centration of 5 ng/ml was fficient for fective induction

tion also resulted in apoptotic cell death, as indicated byf apoptosis. Based on the amount of igiarin the
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(h) Although the physiological systems in insects are dif-
ferent from those in mammals, the mechanisms of apo-
ptotic cell death are not totally ftkrent. The nematode
contains several molecular analogues of apoptosis-related
proteins existing in mammals, for example, CED-3, CED-
4 and CED-9 inCaenorhabditis elegansind Caspase,
Apaf-1 and Bcl-2 in humans, respectiué? Thus, it is
reasonable that insects possess a protein inducing apopto-
sis of mammalian cells. Our study clearly demonstrated

(bp)

1,353 that the cabbage butterfly protein, pierisin, induced apo-
1,078 ptosis of human carcinoma cells. Howgvie is currently
872 unknown whether pierisin is an apoptosiguction fator
in insect cells. Further analysis on the cytotoxXfeas of
603 pierisin is ongoing, in order to clarify the molecular path-
way of apoptosis by pierisin.
Sacophagalectin is reported to show cytotoxic activity
against murine tumorfé.*® In addition, the lectin is
310 known to be accumulated to the extent of more than 0.1%
271+281 in the hemolymph at the pupal st&yand isinvolvedin
igi the promotion of the imaginal disk development in the

flesh fly, S. peegrina.® The amount of piésin in the

pupae ofP. rapae was about 0.4% of the total protein, and

Fig. 5. DNA fragmentation in TMK-1 cells treated with pieri- such a high concentration may imply some important role

sin. The cells were treated wit5 ng/ml of pierisin and the  in the insect, as in the case of lectins. Our preliminary

DNA from the cells was run on an agarose gel. Oligonucleosoyata indicated that the cytotoxic principle is accumulated

mal DNA fragmentation was observed in the cells treated for 9m the pupal stage d. rapae,15) suggesting that pierisin

and 12 h, but not 6 h. ) . .
may induce programmed cell death in larval cells to drive
insect development. Understanding of apoptosis induc-
tion mechanisms in various kinds of cells, including nor-

extract of P. rapae and the Hective dose of pierisin to mal cells, by pigsin will be very helpful to clarify the

induce apoptosis in TMK-1 cells, induction of apoptosisrole(s) of this protein in the cabbage butierfcDNA

in the cells by the extract could be explained by the preseloning of the pierisin gene is under investigation in our

ence of pierisin in the extract . rapae. Pierisin-induced |aboratoy.

apoptosis may not be a fasttipsay Ike the FaslFas

pathwa,'*? since the cells exhibited almost no morpho- AckNOWLEDGMENTS

logical change after 6 h continuous treatment with pieri-

sin. Howeve, a further 6 h incubation with pierisin This study was supported by a Grant-in-Aid for Cancer

clearly induced apoptotic cell death in the TMK-1 cells. Research from the Ministry of Health aWélfare, Japan, grants

This characteristic cell death was also observed when thitom the Foundation for Promotion of Cancer Research and the

cellswere incubated with piesin for 1 h, followed by11- Nishi Cancer Research Fund, and a Research Grant (No. 96-

h cultivation without pierisin. The doubling time of TMK- 22812) from the Princestakamatsu Cancer Research Fund.

1 cells was around 24 h under the conditions in the

present sty These observations suggest that pierisin(Received January 12, 18&Revised Mech 17, 198/Accepted

might induce apoptosis at any cell cycle stage of the cellsMarch 20, 1998)

REFERENCES

1) Boman, H. G. and Hultmark, D. Cell-free immunity in 4) Beck, G. and Habicht, G. S. Immunity and the inverte-
insects. Annu. Rev. Microbiol.41, 103-126 (1987). brates. Sci. Am, 275 (5), 42—46 (1996).

2) Hultmark, D. Immune reactions iBrosophila and other 5) Kisugi, J., Kamiya, H. and Yamazaki, M. Purification and
insects: a model for innate immunityTrends Genet 9, characterization of aplysianin E, an antitumor factor from
178-183 (1993). sea hare eggsCancer Res47, 5649-5653 (1987).

3) Hoffmann, J. A. Innate immunity of insect€urr. Opin. 6) Yamazaki, M., Kimura, K., Kisugi, J., Muramoto, K. and
Immunol, 7, 4-10 (1995). Kamiya, H. Isolation and characterization of a novel

560


3318666&form=6&db=m&Dopt=b     
3318666&form=6&db=m&Dopt=b     
8337755&form=6&db=m&Dopt=b     
7772280&form=6&db=m&Dopt=b     
8701292&form=6&db=m&Dopt=b     
8701292&form=6&db=m&Dopt=b     
3664472&form=6&db=m&Dopt=b     
3664472&form=6&db=m&Dopt=b     
3664472&form=6&db=m&Dopt=b     
2736525&form=6&db=m&Dopt=b     
2736525&form=6&db=m&Dopt=b     

7

8)

9)

10)

11)

12)

13)

14)

15)

cytolytic factor in purple fluid of the sea harAplysia
kurodai Cancer Res49, 3834-3838 (1989).

Yamazaki, M., Tansho, S., Kisugi, J., Muramoto, K. and
Kamiya, H. Purification and characterization of a cytolytic 17)
protein from purple fluid of the sea haigglabella auricu-

laria. Chem. Pharm. Bull37, 2179-2182 (1989).

Kisugi, J., Yamazaki, M., Ishii, Y., Tansho, S., Muramoto,

K. and Kamiya, H. Purification of a novel cytolytic protein 18)
from albumen gland of the sea habmlabella auricularia

Chem. Pharm. Bull37, 2773-2776 (1989).

Hultmark, D., Steiner, H., Rasmuson, T. and Boman, H. G.
Insect immunity. Purification and properties of three induc- 19)
ible bactericidal proteins from hemolymph of immunized
pupae ofHyalophora cecropia Eur. J. Biochem.106, 7—

16 (1980).

Boman, H. G., Faye, |, Gudmundsson, G. H., Lee, J.-Y.
and Lidholm, D.-A. Cell-free immunity irCecropia A
model system for antibacterial proteingur. J. Biochem.
201, 23-31 (1991).

Moore, A. J., Devine, D. A. and Bibby, M. C. Preliminary
experimental anticancer activity of cecropinPept. Res.

7, 265-269 (1994).

Nakajima, H., Komano, H., Esumi-Kurisu, M., Abe, S.,
Yamazaki, M., Natori, S. and Mizuno, D. Induction of
macrophage-mediated tumor lysis by an animal le&ar;
cophaga peregrinaaggulutinin.  Gann 73, 627-632
(1982).

Itoh, A., lizura, K. and Natori, S. Antitumor effect ®&r-
cophagalectin on murine transplanted tumorsJpn. J.
Cancer Res. (Ganny6, 1027-1033 (1985).

Kobayashi, A., Matsui, M., Kubo, T. and Natori, S. Purifi-
cation and characterization of a 59-kilodalton protein that
specifically binds to NkB-binding motifs of the defense
protein genes ofSarcophaga peregringdthe flesh fly).
Mol. Cell. Biol, 13, 4049-4056 (1993).

Koyama, K., Wakabayashi, K., Masutani, M., Koiwai, K.,
Watanabe, M., Yamazaki, S., Kono, T., Miki, K. and 25)
Sugimura, T. Presence Rieris rapaeof cytotoxic activity
against human carcinoma cellslpn. J. Cancer Res87,
1259-1262 (1996).

16)

20)

21)

22)

23)

24)

Induction of Apoptosis by Pierisin

Kono, T., Watanabe, M., Koyama, K., Sugimura, T. and
Wakabayashi, K. Anti-cancer substancePieris brassi-
cae Proc. Jpn. Acad.73B, 192-194 (1997).

Ochiai, A., Yasui, W. and Tahara, E. Growth-promoting
effect of gastrin on human gastric carcinoma cell line
TMK-1. Jpn. J. Cancer Res. (Ganny6, 1064-1071
(1985).

Trauth, B. C., Klas, C., Peters, A. M. J., Matzku, S.,
Moller, P., Falk, W., Debatin, K.-M. and Krammer, P. H.
Monoclonal antibody-mediated tumor regression by induc-
tion of apoptosis.Science245 301-305 (1989).

Itoh, N., Yonehara, S., Ishii, A., Yonehara, M., Mizushima,
S., Sameshima, M., Hase, A., Seto, Y. and Nagata, S. The
polypeptide encoded by the cDNA for human cell surface
antigen Fas can mediate apoptosi€ell, 66, 233-243
(1991).

Suda, T., Takahashi, T., Golstein, P. and Nagata, S.
Molecular cloning and expression of the Fas ligand, a
novel member of the tumor necrosis factor familgell,

75, 1169-1178 (1993).

Yuan, J., Shaham, S., Ledoux, S., Ellis, H. M. and Horvitz,
H. R. The C. elegans cell death geee-3encodes a pro-
tein similar to mammalian interleukir1 converting
enzyme. Cell, 75, 641-652 (1993).

Hengartner, M. O. and Horvitz, H. R. C. elegans cell sur-
vival gene ced-9 encodes a functional homolog of the
mammalian proto-oncogenécl-2  Cell, 76, 665-676
(1994).

Zou, H., Henzel, W. J., Liu, X., Lutschg, A. and Wang, X.
Apaf-1, a human protein homologous to C. elegans CED-4,
participates in cytochrome c-dependent activation of
caspase-3Cell, 90, 405-413 (1997).

Komano, H., Mizuno, D. and Natori, S. Purification of lec-
tin induced in the hemolymph d®arcophaga peregrina
larvae on injury.J. Biol. Chem.255 2919-2924 (1980).
Kawaguchi, N., Komano, H. and Natori, S. Involvement of
Sarcophagadectin in the development of imaginal discs of
Sarcophaga peregrinan an autocrine mannerDev. Biol,

144, 86-93 (1991).

561


2736525&form=6&db=m&Dopt=b     
2598320&form=6&db=m&Dopt=b     
2598320&form=6&db=m&Dopt=b     
2598320&form=6&db=m&Dopt=b     
7341234&form=6&db=m&Dopt=b     
7341234&form=6&db=m&Dopt=b     
7341234&form=6&db=m&Dopt=b     
1915368&form=6&db=m&Dopt=b     
1915368&form=6&db=m&Dopt=b     
7849420&form=6&db=m&Dopt=b     
7849420&form=6&db=m&Dopt=b     
7152198&form=6&db=m&Dopt=b     
7152198&form=6&db=m&Dopt=b     
7152198&form=6&db=m&Dopt=b     
3935621&form=6&db=m&Dopt=b     
8321212&form=6&db=m&Dopt=b     
8321212&form=6&db=m&Dopt=b     
8321212&form=6&db=m&Dopt=b     
9045961&form=6&db=m&Dopt=b     
9045961&form=6&db=m&Dopt=b     
9045961&form=6&db=m&Dopt=b     
3003017&form=6&db=m&Dopt=b     
3003017&form=6&db=m&Dopt=b     
3003017&form=6&db=m&Dopt=b     
2787530&form=6&db=m&Dopt=b     
2787530&form=6&db=m&Dopt=b     
2787530&form=6&db=m&Dopt=b     
1713127&form=6&db=m&Dopt=b     
1713127&form=6&db=m&Dopt=b     
1713127&form=6&db=m&Dopt=b     
7505205&form=6&db=m&Dopt=b     
7505205&form=6&db=m&Dopt=b     
7505205&form=6&db=m&Dopt=b     
8242740&form=6&db=m&Dopt=b     
8242740&form=6&db=m&Dopt=b     
7907274&form=6&db=m&Dopt=b     
7907274&form=6&db=m&Dopt=b     
9267021&form=6&db=m&Dopt=b     
9267021&form=6&db=m&Dopt=b     
9267021&form=6&db=m&Dopt=b     
6766942&form=6&db=m&Dopt=b     
6766942&form=6&db=m&Dopt=b     
1995404&form=6&db=m&Dopt=b     

