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Inhibitory Effects of Hybrid Liposomes on the Growth of Gastric Tumor
Cells Established from Cotton Rats
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We established cell-line (CoRa 622 G6) of gastric carcinoma using cotton rats with spontaneous malignant gastric
carcinoma with hypergastrinaemia. Inhibitory effects of hybrid liposomes (HL) composed of dimyristoylphosphatidyl-
coline (DMPC) and polyoxyethylene (n) dodecyl ether (C;, (EO),: n=21, 23, 25) on the growth of CoRa 622 G6 cells
were clarified on the basis of WST-1 assay. Fusion and accumulation of HL including fluorescence probe into CoRa 622
G6 cell membrane were clarified using confocal laser microscopy and total internal reflection fluorescence microscopy.
Induction of apoptosis of CoRa 622 G6 cells after the treatment with HL was observed in fluorescence micrographs on
the basis of Annexin-V binding assay and TUNEL method using confocal laser microscopy. The results in this study
could contribute to the chemotherapy for patients with gastric carcinoma.
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Fig. 1. Normal Gastric Mucosa (A) and Gastric Carcinoma
(B) in a Female Cotton Rat
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B D R IRTEFR T ILEUT B NLAREIR B ANIK 5> i O il
WZRRIH L7289 HL X, invitro iTBWTEY 25
AT A O AR XS 2 BEE 7 S5l 01 2h
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8. 2REEMBEEE HL-23 /NBDPC @
CoRa 622 G6 il ~ DEl & - FHHE 2 2 R BE M
$% (IX71, Olympus) ZHAWTEHZEL~Z. 2ml Ol
faf%yEHR (1.0 105 cells/ml) % Glass Bottom Un-
coated Dish (MatTek) IZ#&f#E L, 24 KFfif§ 37°C T 5
% CO,y A > F 2 X—4% h TH:#%#%, HL-23/NBDPC
ERMUBILK L. L—Y—I3 Ar (488nm) % H
Wiz, AL DA £ 72 HL-23/NBDPC O #
JEEREILE G AN Y 7 & (Aquacosmos, Hama-
matsu Photonics) % VY, 14 3 Ff O8G0 %
& USEEEEEH L.
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R (1.0X10% cells/ml) % Glass Bottom Uncoated
Dish (MatTek) (Z#EH L, 24 Kifi] 37°C T 5% CO,
A 2FaN—F P THELE DMPCH—J R
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ZM W7z, TOPRO-3 ®JJEICId HeNe L —H —
(excitation/detection, 633/640-700 nm) % i\ )/=.
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B (dy) ZEIAHELEICIDREL 2. EEZ
Fig. 21Z/r9. HL-n OFEEFITIVWTNHHRE 3 H
BETHDLLY0Mm o720, Z0%I1T1 5
AU b#RETH> . —F, DMPC Hi—1 R —
LI 7 HIRICUER 2 £ U, HL I3HI AN K %
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Fig. 2. Time Courses of d,, Change for Hybrid Liposomes
Composed of 90 mol% DMPC and 10mol% C;,(EO),
(HL-n) at 25°C

<: DMPC liposome, O: HL-21, A: HL-23, O0: HL-25, [DMPC] =20
mwM, in 5% glucose solution. Values are indicated as mean=+S.D.

3. CoRa 622 G6 MARB(CXKHTDNATY v K
R —LOEENHEIHRE N1 TU Y RUKRY —
/s (HL-n) % CoRa 622 G6 MR L 7B 4
GROEEKENZ Fig. 31287, ZORMNGK
7= CoRa 622 G6 HifidiZxt9 % HL-n ® 50 % B4
Il % Fig. 4 1IC/x 9. HL-21, HL-23 kO
HL-25 @ ICsy I =N F 4, 134.5uM, 136.5uM
U 141.5uM TH - 7=. HL @ ICs fHild DMPC Hi
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&5, HL-n @ CoRa 622 G6 #il iz %t 3 2 Ha i
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Fig. 3. Viability vs Concentration of Hybrid Liposomes on

the Growth of CoRa 622 G6 Cells
<&: DMPC liposome, O: HL-21, A: HL-23, [0: HL-25.

300
% n
% 150 + <
S \
.
0 .
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Fig. 4. 50% Inhibitory Concentration (ICs,) of Hybrid
Liposomes Composed of 90 mol% DMPC and 10 mol% C;,
(EO), (HL-n) on the Growth of CoRa 622 G6 Cells for 48 h

Values are indicated as mean+S.D.
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4. CoRa622G6 Mifa~DIINA 7TV v KR
Y—LORE - ER  #0OLIEE (NBDPC) #5
L7~ HL-n (HL-n/NBDPC) % H\»T CoRa 622
G6 M~ Dl - FEEBR L. £9, HEL
L —H —BAMEE 2 W T 3 R8I L k5 R % Fig.
51Z7r9. HL-n/NBDPC L 60 77 1% 17 Al el B 4=

HL-21/NBDPC |

HL-23/NBDPC

HL-25/NBDPC

Fig. 5.
NBDPC)

RICHAERENBLZ I N/, HL-n/NBDPC 13, K
EEBL, ME~NEET DI EARBI NS K
12, & STBEMEE A F Vv, HL-23/NBDPC AL 50
G5 10 4 HEIZR L /2. Fig. 6(A) 2SS M
BEDIT, WHABEORFEFWIRIERPBERINE, #
JERE OHIERE R [Fig. 6(B)] 75 HHILHE D
WMAMNEBRIN, 2HBEMEZE MW T HL-23/

123 min 183 min

63 min

Fluorescence Micrographs of CoRa 622 G6 Cells after the Treatment with Hybrid Liposomes Including NBDPC (HL-n/

HL-n: [DMPC] =0.10 mm, [C,,(EO),] =0.011 mm, [NBDPC] =0.0047 mm, Magnification: 80, Scale bar: 10 um.
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Fig. 6. Specific Accumulation of Hybrid Liposomes Including NBDPC (HL-23/NBDPC) in CoRa 622 G6 Cell Membrane
(A) Total internal reflection fluorescence micrographs of CoRa 622 G6 cells after the treatment with HL-23/NBDPC. (B) Fluorescent intensity of NBDPC in-
corporated into HL-23 in CoRa 622 G6 cells. HL-23: [DMPC] =0.10 mm, [C, (EO) ;] =0.011 mm, [NBDPC] =0.0047 mm, Magnification: 100, Scale bar: 20 um.

Values are indicated as mean=+S.D.
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NBDPC 7' CoRa 622 G6 fllfgfiEic @t - ZFET %
ZEEHDTHEIZL 2.

5. CoRa 622 G6 M2 (CXt$DNA T 1) v K Y
RYY—LDT7RM—ZAFEE  CoRa 622 G6
RS T2NA 7Yy RURY —LDYHRE—2 A
AEIZDOWTHE L/, HL-n THLE L 7z CoRa
622 G6 fifa D HE B E % Fig. TIZT Y. BEENS
SN e & D12, HL-21 (3L 25 7 T [Fig. 7(A)],
HL-23 % X HL-25 [3ALBE 45 53T [Fig. 7(B)] 7

N = XU E R T RREHEEDBIRINE. Z
DT EM5, HL-21 3 HL-23 K ONHL-25 K0 & H
TR —= ZAZBEL TWD ZENHS MR
S/, ZNETIZ, HL-2113 HL-23 % HL-25 &
i U TIRREBIES SN 2SNl TW
%19 BRENE DS HL-21 1d, 7R b—3 X1
5T DM S > N7 OREERITHEZE KT L
BVl E 2 55, —J%, DMPC H—1 R
V—LDEE, 45 BT H AL RN 2.

(A) Control HL-21 HL-23 HL-25

,4 i
i i =

(B) Control DMPC HL-21 HL-23 HL-25

Transmission
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Transmission

Fluorescence

Fig. 7. Fluorescence Micrographs of CoRa 622 G6 Cells after the Treatment with DMPC Liposomes or Hybrid Liposomes Composed
of 90 mol% DMPC and 10 mol% C;,(EO), (HL-n) for 25 min (A) and 45 min (B) Using Annexin-V Binding Assay

DMPC liposome: [DMPC] =2.83 mm, HL-21: [DMPC] =2.69 mm, [C,(EO),;]1=0.299 mm, HL-23: [DMPC] =2.73 mm, [C},(EO) 3] =0.303 mm, HL-25:
[DMPC] =2.83 mm, [Cy,(EO),s] =0.314 mm, Magnification: 80, Scale bar: 10 um.

Control
=

Transmission

Fluorescence

Fig. 8. Fluorescence Micrographs of CoRa 622 G6 Cells after the Treatment with DMPC Liposomes or Hybrid Liposomes Composed
of 90 mol% DMPC and 10 mol% C;,(EOQ), (HL-n) for 24 h Using TUNEL Method
DMPC liposome: [DMPC]=17.0 mm, HL-21: [DMPC] =16.1 mm, [C,(EO), ]=1.79 mm, HL-23: [DMPC]=16.4 mm, [C,,(EO),;]=1.82 mm, HL-25:
[DMPC] =17.0 mm, [C,(EO),5] =1.89 mm, Magnification: 80, Scale bar: 10 um.
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HL 13, b MEFEFMEY KOt b IE KGR
I L CHIESE S 2 RSV ENHHSATH D,
73 AUl el IR B 72 i 5 2 S A%, CoRa 622 G6 il
JAZBNWTHRFIO TRINEEELZENS.

K1z, CoRa 622 G6 f{iiidic DMPC Bi—1 Ry —
L %W HL-n 23N 24 KR53 L, TUNEL
HEIZ X D#E L 7=, CoRa 622 G6 i fiig  #% 5
% Fig. 8 IZ/k 9. HL-n THULHEE L 7=HfIfEIC B WL Th
@)t (Fluorescein-dUTP) MBI, 7R bh—
SABEFEL TNV ENHLENTR S . —H,
DMPC ¥ — 1 R — A T3 GEEIIBERE I NR
Mmolz. LLEOFERMN S, HL A CoRa 622 G6
JUZH LU TTY R b= R EFET S I ENHSNIT
o,

&

HASES MR I N> 5 v Msko B EEMz
EA A N 2 MEENIN THEFFS 2 HIEICK DA
fbzfEtE xS, A (I 2oy MEEE
SR RE K M 2S AU AR © CoRa 622 G6) Z#i L < #f
V. U7z, CoRa 622 G6 fifidid @ A MU 2 IfiLfE %
eV N> Ty hAOBHE, KRUOBHEL
e O LS TOR AR ENED BN
. U HEHE & PEG RAEIEMESN SR I NS
NA 71w BRURY—2A HL-n (n=21, 23, 25)
@ CoRa 622 G6 MiRLIZ %9 2 SEFEM G2 R K 7
RN —=L ZFEEMF L& TARD KD 7Bk
WHIRLE SNz,

(1) HL-n |3EAK 30nm T, 1 5 A LELRET
Hol=.

(20 HL-nix, I ~>F v bEEEHREKERN
ARIAERE (CoRa 622 G6) 12k L B5EINHIZN H 2 R
TZEEHASMTL .

(3) HL-nix, I ~>F v bEEEHREAKERN
Afifil (CoRa 622 G6) K LAELS « T 5 Z
a7

4 HL-n O3 b > 7w EERHREKEDA
HifEtk (CoRa 622 G6) 12T BT R b—3 Ak
% fiEt U 7=. Annexin-V binding assay % ¥ TUNEL
FEICKD, NATU vy RUKRY—A1F, CoRa 622
G6 I L Ty R = X &2FHEL TWDH I &
MEHS N2> =,

LE®D X SiZ, DMPC & PEG R A HEiEMHID S

]l

%5)NA4 71wy RYKRY—L HLn |E CoRa 622
G6 iz U THIEB R R 2R d 2 & ZH0 THY
12 L 7=. X512, HL-n I% CoRa 622 G6 il i
WCRlE - BEL, TR ZA2BETL LR
WH L7z, HLIZ, invivo TOFEMERBRN S L 4L
ThHdHILEETTITHAL TVWDBH. 4190 51 in
vivo TOENAET IV & W= BB R % HiEIC
U, BBAICHTEHLWY A TONAIREREE L
THIRTE2LE25.
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