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Immunotherapy against Peritoneal Dissemination by Immunostimulatory CpG DNA
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Peritoneal dissemination is one of the most common causes of metastasis from malignancies in the abdominal cavi-
ty. However, the treatment of peritoneal dissemination is difficult; patients receiving normal chemotherapy have a 0-1%
chance of surviving for 5 years. Milky spots in the greater omentum are considered to facilitate the adhesion and inva-
sion of abdominal free cancer cells, and subsequently lymph node metastasis occurs. Since immune cells such as macro-
phages and lymphocytes are present in the greater omentum and lymph nodes, the activation of immune cells would be a
promising strategy for treatment. Single-stranded oligonucleotides containing CpG dinucleotides (CpG DNA) are
recognized by Toll-like receptor-9 on antigen-presenting cells such as macrophages to stimulate Th-1-type immune
responses. However, a delivery system for CpG DNA to immune cells is essential to develop effective therapy against
peritoneal dissemination. Here we review the pathophysiologic basis of peritoneal dissemination and introduce our ap-
proach that employs cationic liposomes as a carrier for CpG DNA as a new approach in the treatment of peritoneal dis-

semination.
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Fig. 1. Process of Trans-lymphatic Metastasis in Peritoneal
Dissemination

0, ¥r2DAFIALERIFEGTARN Z ENH S
NTWs, MMz, BHEEY T CpG BLAI A
EXDNA A INAD1/3-4BETHD, FHED
SNEHBETHAFIMEEIN TS, Krieg H1EK
JI% B8 HH 3k © DNA 2% B il OiE Mk 2 584 2 2
E T CpG B A2 A F LT B 2 & TEDIEMNEMN
ELLETTBZEEZBHSMNILREZ. D RAHRZHE
2, CpG BEF— 72 FVERAVITFEFI X7
LA F RERH W REEH BB LD 2HONA
FIEEE DRI TON TN S, &

CpG DNA O %% 1% ML A% 2 Fig. 2 IR T
%9 CpG DNA 1F, #ikffiflao~r o7 y—2, B
AR T % TLR-9 IZKA T 5.9 TLR91Z, &
A7 R AE TIIAIRE O /NEKRICEES 208, 154
fBIZED > RY—AIZBITL, MilastnsT> R
HA b= ZRBETHDAENTz CpG DNA & #%
BT 5. 20®%, 7Y T ¥ —4 T TH5 Myeloid
differentiation primary response gene 88 (MyD88)
AYTLRY 2V 7 )L — bk &3, IL-1 receptor associat-
W R ERZRE IR . 1951
FERIRMEEN., K KRFHEEHE
¥ FR¥EREEEEREET. o
KRR, "B ARETF, RBBR
Zf%TC 1992 £ K 0 Bil%. #A%:, DDS
/ HRICHEFRL, HAEFERE, CRSHE
BE % 2 Founders Award % % 22 . 2000 4F

LV EEHEEES (FIP) BIAEE2H

W, FEeg, SRFIETRE O ER L2 B e
£




No. 10

1535

[eom]

TLRo /NV \
e / / (
[ ]

Fig. 2. CpG DNA-TLR9-mediated Cell Signaling
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Fig. 3. Schematic Illustration of Chemical Modification of
Oligonucleotides
(A) The natural phosphodiester backbone that is highly susceptible to
nuclease degradation. (B) The phosphorothioate-modified backbone that
provides required stability to DNA against nuclease degradation.
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Fig. 4. Antitumor Effect of Intraperitoneal Injection of CpG DNA/DOTMA-cholesterol Lipoplex against Peritoneal Dissemination

(A) C57BL/6 mice were inoculated intraperitoneally with B16-BL6/Luc cells. Soon after tumor inoculation, saline, naked CpG DNA, and CpG DNA-lipoplex
were administrated into the peritoneal cavity. Seven days after injection, mice were sacrificed and the luciferase activity of the greater omentum was measured.
Results are expressed as mean+S.D. of at least four mice. (B) Survival rate of colon26/Luc tumor-bearing mice. On day 0, CDF1 mice were intraperitoneally in-
oculated with colon26/Luc cells. Tumor-bearing mice were treated with saline (O), naked CpG DNA (), and CpG DNA-lipoplex (@). (Reprinted from Ref.

28) with permission from Elsevier).

A, QL7457 —LOFBICEERESEEIEHD
BA, BAREETIHMASY Y ) —2EMaL 2T
O — )L #3E K cholesten-5-yloxy-N- (4- ((1-imino-2-f-
D-thiomannosylbutyl) amino) alkyl) formamide % &
Rk L (Fig. 5), AMEIc LD EmEMLEZ~> ) —
ZAER D R — LRI B 21T o 72,313 A
BiZ, aVATO-I)EBEET DD, URY—
LEIZREIIR Y ) — A& ERivRETH D, AX—
H—Eic1 2/ EEET S0, DNA L OFEN
MEAERICHER T H 2R L 72 IRIEE TR
DX ) —AEIEZYRY —LITEAT D &M
REThHA. £z, URY—LDOARES5T, O/WIL
RV a OEMbREETH D, K, BAEKED
DY =TT TIHTESLZEEHAS ML
R ) —AVLEe T —~ORFHITF, v
J = AER R — LARENEALEY > ) — A%
EMIEFEITEETH D, 3 R 7 RS~
DY =TT 2T #HRRICTESLEEZEZALNS. E
B, ~> /—REMHFAMHIRY —L/T T
X R DNA Z#rNE 5%, >/ —ALt7 45—
YRR BT FEBL U T 2 [ fik K OV C D8 AR T 56
HOMAMNED 6N, NS EG DB TR
X ) = AERY NI K DA EERICKD
R —=AL T =N LERDIAARITEDHD
ThdugeivRs Nk, £k, 277 F—CH#ER
EIC K O HRIC BT 2 BT 5B & 7 B U 7= 45

NH,"

At

Fig. 5. Chemical Structure of Cholesten-5-yloxy-N-(4-((1-
imino-2-#-D-thiomannosylbutyl ) amino ) alkyl) formamide
(Man-C4-chol)
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DT, RIvTFUNY =2 2T LADRELHE
AFRRTHDHEFAS. & CpGDNA FU/NY —
AT LITET BN, RENDERNIRINARIE
BIEORFE DO - UIENTH 5.

B AMEORTICUZVERBIHE LY
SRIETHBEBOE L RILNERTLE GEEKE
RFBEEF AR ER) ) %%dE O
HRFRFEGE LA RRBE), ELFERITTH
W72 EE L RFRA - FAEDOH 2 IHE< HALH
URITEd. Fhk, EEARERES DRI TLIT
SIS 52 %E 52 TWEEEE LR ERERE
DERFICHO TEHOEREERLET.
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