FEE TIFUBEBRSBEMOERZFEICONT

BE, EISHEINZT NI OBIIEEORYBH T, RROEEHSHE
FELTHIAEINTWS, FIARRROAR5T, EER. (LS. BRI @R
BlEZBIChE>TWS, LML, ZOFAIEZRENESIFTHD., FUVITI—&
LTOFARERBTH D, REERMLICE S TN, TF, #H X HEE 2BR
SR TTHREMEA ) OB 2R TIMENBRATH S, 750 b4 I 90F
Fr-F YA IEREFARL) TEOEENHERNTVNS, BHEREEEDS
SIBEHEEETH LN oBEENES Y THOFERERVFIEEZLNTVNS, T
FUBIZDOWTHHNTIZRN,

1992 4, Akiyama et al (ZEERDETHEZTINFOBFTV I —ICET7 4 XXH
DREREERNDH D ZLE2HEL TS ™, 1993 £, Yonemoto et al. &, ¥
SFE 1,800 D7 INF L) IX—IT/IREOREREDREND 5 2 & 228G
LTW%, £z, ZOPREE S FIIFORRITIIBRNI EbDh-> T3 79,1994
%, Tomoda et al. 13, FHEEE 4 OFA ) ITT—ICKZOHROREREER
MHBHIEZHELTWS ™, [F4, Natsume et al. 1. REDODHOREIZ/ERT
57NFUBA)IR—DEREKREREAN, EAE 3 2 BOREFEZR
LHRMCEDEZ L EHSNELTNS ™, 2000 4. Iwasaki et al. 1%, TILF
CEBEA)IR—REMICL Y AOHRREERANSZZLE2RAHL. HICERAE 3
~6 IBRVWIRNEND ZE2HEL TS ™, BEDHE TIE. 2001 £, Hiura et
al. WT7INFUBEA)IT—F NI ULAEIILE ELFNEIERAND S E2HREL
T3 %9, FYIT—DEBERICTONTIZE LOREFITEE 2N,

EHFFEIZB N T, Pseudoalteromonas sp. No. 272 ¥RMEETEZ T IF OB 7 —
YOEERRMLEN PG, PM OB IO CEBIZHZZ ENhol. WAIZ, FEEHR
K& THEEDOAREAMA ) I —2B5ZENTE, M OEBEROLEEIEN
CENOSHBELS AV I —%2BEIENTES,
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1 ET RO REOHL2BFEYHBOKEREERHITDONT, =222
(RFEEY) &1 % BTFERY) 2AVTITo R, ZNETKBEINTWSIE
VIOWDOREEEERDERIZ. BTHSBENHEZIRE (seedling) TOHRTDH
%5, GE. EFEIIHBOERNSHK 1 om Iy FLZEHD (excised root) Z k&
THEHAMOEWERNBONE I ENON D TIOHEERAWTEREST
ofe. 8 2 BT BEIRERRAI DV TR L, Z0OT &L 1991 £ Oterlei
etal. B3, BAFT7INF BN E NBEERZFIB L. TNF-a (tumor necrosis factor-a).
interleukin-6, interleukin-1 ZHEFET 2 Z LEWMEL TS, KIZ, PM TOv 72
ZOMENFEEICHNTNS ), FY I - DODWTORERBEEADOREIZZ
NETIKRW, EZTE MEMOEDBMRER, T IT—2ERAI T, TR
BICXoTHBIEDYA DAL CREREIN, TNNEMBOHEBEEINZ 20 %
U937 Ml Z AW THENz. TOERBRRIL. 2001 4FiZ Liao et al. X2 TrOY
ADHDHBHLEEEN L bEMERITIEAL U937 MilgZMEIES D2 EhSE
> hER/.
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FB1E TIFUVEF) IT—DOSEEYNBORRREEA
RERM

TNFCEBAFVIT—IE, B4 E2 8 3. FRO7ZIVFUEA)IT—-DRH
EITRE S T o Te. TUEUEAY IX—EBEWOFAII. PG, PM 2HKBKIHE
L., TNICHRBEEZMA 30°C TRESIE, BREEZBRCLDFE, 2D
(Daucus carota var. sativus) OREFTIE b —KRIBRARHLD . 1% (Oryza satira
japonica) ORETVLE I BERE L DREL TV W, |
2BHE
1. ZUPV0BFORE

ZUTVCDET (05g) EH—EITAA, WAKT4 REEWEELE. COBEICK
D ETOREZE > THWARFMIEVEZIRNVRT. THIKENL ZH#.70% T
5 7=V 50 ml iZ 30 BBLT, BFOREZEDY NI HE. [FEFOYWE
EBMOES, TO%, WEAKK 70 ml T 2 BTy /J—)LEEVKL. 0.5% K
HHERE 300 ml &EH—VICBAEBFERERICAN, 10 SBBEL. BT
KEEREREFBEHEMLLTL, BERENLDHREHERS LI,
Z0%, RKHT 50 M. FIRTRY —5—THBRLANSKERIEZET .
T D, 0.1% HgCl, # 30ml IT 2 #RB L. ¥4 — 27 L—7U7ZEE/K 100
ml T2 TOREZHRNVWRL =, BBOKEKLEIL, 4 BEfFo7.
2. ZUVVDBFOEBELARER

¥ —L (90 x 20 mm) IZ 0.8% BREHEE->T-, Zhic. EEREEHLEZHE
LT ZUNZ, TDH, 25°C (£2°C) TS5 H~ 6 HME BT >Fa—
U7z, ZD%., IBOERNSH 1ocm ZNYITYWIL, EHRES ZEEHL.
TANT—BETHEALERLABRBEOTIIVF > 8AY I<— (0, 0.25, 0.50, 0.75.
1.00. 2.00 mg/ml) %% BS medium X8 L7z, BS medium DHRIZ Table 17 12
Y. COELEDRRXDEFED 08% THo/. BSmedium IZHBLTHS 5. 10.
15 HEOHMBOE X ZHIE L /-,
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Table 17. Composition of B5 Medium (pH 5.8~6.0) in 1 L of H,0

KNO, 25¢g
CaCl,2H,0 015¢g
MgSO,*7H,0 025¢g
(NH,)SO, 0.134 g
NaH,PO,'2H,0 017 g
EDTA - Ferric Salt 43 mg
KI 0.75 mg
H,BO, 3 mg
MnSO, 4H,0 13.4 mg
ZNSO, - 7H,0 2mg
Na,MoO, ' 2H,0 0.25 mg
CuSO,'5H,0 0.025 mg
CoCl,* 6H,0 0.025 mg
Nicotinic acid 1mg
Pyridoxine - HCl 1 mg
Thiamine - HCI 10 mg
Inositol 100 mg
Sucrose 0g

3. A RXRDEFOHE

1ROV TIE, BTFOBRBELUENRETH oD TOEEHNL T2 7. K
ZHNUIRBTFET—YIZE8H. 0.1% HgCl, 100 ml T 25 Ay —5—TH#A
LIRS BEBRIEZTT /2. TOBERAI— NI L —TLERBEK 100 ml TE2T

DREZHEWIRL 72, BREOWEKULEIL, 4 BEiT-o %,

4. A ROBEFOHKBR

D2V EFR BRBHT 5.6 HEIRFI T2, ZO%, IBOEREM»SH 1
cm Z)NHBITYWIL, #RAZTINFUEBA) I —2ET BS medium 2B LT

NS, 4, 8 BROYROESZHEL =,
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RRBLUER
1. =290, A1 XORRBEDR
a) PG, PM IcDW\T

BERUHEZHE L TWRWY PG, PM IZDWTOHREZ Fig. 44 IZRT. (A) 2=
TV, (B) MIRXDERTH S, ZOKMNSBHENREDIZ, KIEBE 0.5 mg/ml
® PG, PM Z5 Y B5 medium THEEBLEZNZD IV, A RXROEHBOKREZER
ET B LB,
b) BFREMAAVITG AUITMEEMIIONT

BERHELLTHEONZEFY I —2KBE 0.5 mgml 23T BS medium TH
L., BEZ Fig. 45 ITRT. (A) =P, B) BT RDERTH B, RV
= TIIRD SN > RO RERENRVBERMLEDICRWTIZRS N
7o BEEWLT NF B I —DPRORERENRICHEATHE LI CED
Nz, 2200, A%##I2 6 FAUVIY—EBYOEN M ) IX—BEHMLD
BIRENRVEN DTz, EYONBOREREDRERICBNTIE, HETHRAR
ZED, RUS—FLDSBRECICKO B IO FNEEEREFTS
ZEiE, LEio®mEiceHhs ™,
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Fig. 44. Effects of PG and PM on the Root Elongation of Carrot (A) and Rice (B).
Surface sterilized seeds were placed on agar medium at 25°C in the dark. The roots (1-1.5

cm) emerging from seed were excised after 5 or 6 days and cultured again on B5 medium

containing 0.5 mg/ml of PG and PM in the dark. The root length was measured at 4 or 5

days interval. Each value is the mean *SD (n=10).
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Fig. 45. Effects of Oligoguluronate and Oligomannuronate Mixtures on the Root
Elongation of Carrot (A) and Rice (B).

The experiment was done by the same as in those described in Fig. 44 with a final
concentration of oligoguluronate and oligomannuronate mixtures at 0.5 mg/ml. Each value

is the mean +SD (n=5). Dunnet multiple comparison test: *P<0.05, **P<0.01
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2. GHAUVIOVT-NROBEEKFEEICONT

2V ARXFRITREREDROR SN G VIOV TREKENR
ZHNRTz, #ER%E Fig. 46 IZRT,. (A) MU TP VIDWTHKRIEE 0. 0.25. 0.5,
QB‘20WWHT§U\4\&1555K%h%ﬂ@ﬁbt%%f%éom)ﬁ4
RITDNT 15 HERDERZRLTH S, =2V 2. 4 FHITKBE 075 mg/m]l 28
BHREREDENBD SN, BT I DWW TIE. 0.75 mg/ml ZIEAIC
BEREENRBDONEZ, —FH., A RIZOP 00 ICRAMIZED SNaho
HDOD, KEBE 0.75mgml BNELHERNTH- 7=,
3. GHUIV—NROEAEEGFMEICONT
BEAFHEOEZRTROINFEDH > HKIBE 075 mgml TEDQESENZEN
THEMERNz, #R%E Fig. 47 ITRT, (A) W= IZDNVWT, (B) 1 X%
IDOWTORRTH D, =V . A x# a2 bo—)L &LBLT DP3~9 @ G
FVIX—FTRTRBOWTHRERENENBDH SN, TOIEELHENRSH-/-D
i$ DP 5 THD, TOBREAEME T ONTHRIZBOLE, 512, G FVY
I —DREREERIZIREIDDB DT RRHLTOARENIT->EVRDEN
Zo INETOREICELBE, DP 3~6 OF Y IR —ITEBEFEENRBINTS
DEGEIDOHERBINEBKLE., LMAL .M LDH G AN IT—IZINED
HRBERBENRNS S NSEHITHASH TRV, EYHBENOEMOES . Wi
BREYE (Y775 —) EoEmMmBEME, MENIBAOHES»DREREICHE
OLFROBEZEOHERELEFRTEINDLNANE, ZNSDABIZXLIRESHE
DABIZINBEZATH S,
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Fig. 46. Effects of Concentration of Oligoguluronate Mixtures on the Root Elongation of
Carrot (A) and Rice (B).
The experiment was done by the same as in those described in Fig. 44 with various

concentrations of oligoguluronate mixtures. In case of rice, the values were taken at 15 days

of the culture. Each point represents the mean =+ SD (n=5). Dunnett multiple comparison

test: *P<0.05, **P<0.01.
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Fig. 47. Effects of Degree of Polymerization (DP) of Oligoguluronate on the Root
Elongation of Carrot (A) and Rice (B).

The experiment was done by the same as in those described in Fig. 44 with various DPs of
oligoguluronate at 0.75 mg/ml. The values were taken at 15 days of the culture. Each point

represents the mean +SD (n=5).

- 127 -



SE28 TIFUVEFY I —OMMARIETEN %R
RERM K |

TIWF O BBERSBEYORIT, £ 4 F £ 2 6 S.TEBANTLF BEAVT
T—DREE - TIT->2. G FVIX—REY (G-mix), M VU IT—ESE
Y (M-mix) &, MAKHTERNLETL., EREBCTERESER. £ MEHNY
I EsR U937 Mifka QREMAR) V&, BLEMART OMAMBERBITLOAF L,
Phytohemagglutinin (PHA) 133 2/ <7 #:84, caspase-3 DMHEE (Ac-DEVD-MCA) &
caspase-3 FHEFI DN EE (Ac-DEVD-CHO) EXRTF RHEFMIDEA L.
Heochst 33258 (H 33258) 13FnytHigkst % iz,
REAH*
1. BEbFXR#EOHMSOBMEK(BEK) D5 B & mononuclear cells-conditioned
medium (MNC-CM) D iR $

EEAN (25 ) LVEZERMNE (7-ml. EDTA 28) (FI)VEAER) 2HW, 8 50
ml BRI L7z, M & RPMI 1640 iz S RBEY. FWULZ. 4.5 ml @ Ficoll-
Hypaque (Pharmacia #8) &% 15-ml 7 7)) A2 Fa—TIK 2 EHERL =0
W 6ml ARERTES CBMOES, RO (@00xg 30 S 18°C) L7
HBEMREZMNDO 7 7)VaFa—TIZBL, # 3 FED RPMI 1640 K% N
Z. BEBL. BLOSBE (350 x g, 10 0, 4°C) T 2 EEFELE. XLy bEK
BEMN 1.5 x 10° cells/ml 12725 L D51 10% HIBIRIME (56°C. 30 7 INELEE %
fTo7=HD) 2ET RPMI 1640 Bz RE L 7=,

X, SHRABLSNAMERE 1 FREKETZ LT BIR (FEME) &V
SRER (BB 1AV, BIREAVEERBTo . |

LEOHETHHEHLU-AMRERLRBEOT I F U BAY I — (BERHLE
¥) % 10% (V/V) QEIET 35mm OF 4 v all AN, 24T 1ml iZL. 37°C
T 24 FREIBEE U7z, 24 FFRA%E. B|O5BE (900 x go 5 . 4°C) L LiF#E.
74 )5 — (45 um) (Advantec £H8) WE L. -80°C ITHREL =, LLEDHIET
% 5N 7= mononuclear cells-conditioned medium (MNC-CM) % Ll DEBRICH W,
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2. MNC-CM ) U937 #ifaIcxt 3 2RS4

24 RIV—FDETIVIZ 1x10° EO U937 Mgz EEL = (10% BSA =&
& RPMI 1640 BE#idF), FICRELIZWAED, £ )VIT MNC-CM % 30%
(V/V) &L, 37°C T 72 RpfisE& U, 72 RpfEg, MifeZz U - TI—3
BEITV, MIREHEMR (Kayagaki #H8Y) 12 TAME (BEME) 2HIEL X,
3. BDORREZEL

2.MNC-CM ) U937 HifaICx3 3 SRS L FKHT U937 MilaZEE L 218,
HEEEZ 1,500 x g T 10 2EZELASBEL. BFEZERE. XLy M2 1% IV
W7 IVTF e RISRZRMLU., BR T30 2R ZEE L7z, 500x g T 5 5fEE
O BEL 7=, PBS (phosphate buffered saline) 2 1 ml IIZMIfEZEHEEL., 5
500xg T 5 DERLDBLU~E, 20ul @ PBS ZHML~E. FZIZ 1mM AF
A b 33258 BKZE 2wl BRAL. BEOLERMEE (Zeiss LB, Axiovert 200) THIFEHE
DBEZITo .
4. Caspase-3 #;F1%8®E

2.MNC-CM @ U937 #if3ICxt I S Hifa Bt MR G THEL 2K, HEKZ 500
xg T 10 AEELOHBEL., MEZLEIE, BHZBRORE, 1ml ® PBS ZiF
muLT, MRzREIEYI 7 0Fa—TIBL, 500 x g T 5 DEERLSBEL
TLEEZRWEZ., £HiC 70 W OMEEAEK (10 mM HEPES / KOH, pH 7.4, 2 mM
EDTA, 0.1% CHAPS, 5 mM DTT, 1 mM PMSF) ZiHML. EXwy k<> P-200 T 30
EEEERY T4 2T %70/, £DOHE, HERMMAETV, 21,300 x g T 10 7/
BLOBEL T, LiEEEBHAKRE L2 4 D MCA £EFE¥ (10 mM in DMSO) %,
RISHERER (0.1 M U ZEEEER pH 8.0) T 500 FICHFRL-dD2EHRE
B, RIGBEKR (HD5WISHEEBER) S ul EEEBHK 250l 271 70F 2
TWARN, 37°C T 10 A > FaxX—KL., FOn5 25 pl ORENARK Z RN
L.37°C T 10 RIS E Bz, Rt RIGEBIEE (0.2M 71 T VAR pH 2.8)
745 ul TRIGEIEZ ., B K 380 nm, #HHEE 460 nm T. #EEEL /= MCA @
BOCREZBOLESTHIE L2, 2B, BEEMIL 37°C T1 £/ 1 pmol @

-129 -



MCA RE%#/KBETHBEREZE 1 BAL (Lunit) & U7z, HIEHIZ. 2 27H 1 mg
W=D OFEM (units/mg) TELU =,
Units / mg (protein) = F2 / F1 x 1000 x (25 / 800) x 10 / mg (protein)
F1;1pmol MCA DHIRE
F2; BEESRIZHED R E
5. GAUIT—ICKk>THEBEINAEYAS PHAVORREMLERICLDINFR
HE

TIWFLEFVIR—WNYA MM ZHBTHIEEINETOERNS T
s, Ric, INETRSNZFED LPS (Lipopolysaccharide) HRTRRWNT
L&, BREOY NI EROMETHS I LE2RLREMEEBNITL > THRNZ,

FEHTIE. 100 pl @ MNC-CM (G # V) I —#KIBE ; 1000 pg/ml) ZFEHTEICA
N, 50ml @ 10% FBC % &%) RPMI 1640 $5#1iZxt LT 4°C 12T 24 BfEIfTo 7=,
MBI 2.MNC-CM o U937 #ifaIcxt 3 2B Hicit> Ty iz, %
EMEIX. 100 pl OFFERD MNC-CM % 100°C T 60 HRBNEL /=, T DK,
i SRR B ERE1T o 2.
6. Bl TNF-olifk(C KD BMEPMRER

BEREHED conditioned medium DEFEMEYEIZ, TNF-ao THSAEHNE WV, £
ZT. TNF-a OfikZRW-EEOPHEREZT> /. 24 X7V —bDE T )
IZ #i TNF-affifk (R&D system #:%84) #J8F 3 ug/ml. conditioned medium (DP 4.
6. 8; 500 pg/ml) 10% MA/z . TIIZET IV 1x10° D U937 Mg %=HBEL
(10% FBC Z &% RPMI 1640 i), 37°C T 72 R E L/, 72 BRI, #
faz hU Ny TI—RREETY, MERGHERICTEMRE (AEME) 2HEL 7=,
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RESLUER B
1. MRAE, RUBOTINFEMSHASIL/ MNC-CM 0 U937 HIRRICXMT S
B SBEYHEROMEK

PG, PM. G-mix. M-mix (¢ 1000 pg/ml) @ U937 MM I 2 BHERZE
fFo =% % Fig. 48 IZ7RY. (A) IX PG, PM. G-mix. M-mix DERATHE SN
MNC-CM O#RTH 5. B) IR T+7a>ha—)b&ELT PHA DEATH
537z MNC-CM DfERTH 5., HENSBHSNREDIC, BESRERZITT
Wiz PG, PM KD E SN MNC-CM [THIEEENR2<BO 5 NRNh272DIZ
XU T, BERMESMITIITKIBE 1000 pg/ml THERWETENHENRD 5h
7zo T, RPTF 472 bO—)V®D PHA OKIBE 40 pg/ml EFEBETH-
o ZOBHOBEKRFEZFANIERE  Fig. 49 ITRT. (A) & G-mix. (B) 1
M-mix DFERTH 5, BEKFNICEEEIREHTINTSD, G-mix OFHH M-mix
KDL BNEEND DL DICBEbNZ, £/, FBED G-mix, M-mix ZER U937
MIRICER S B4R Fig. 50 TH S, G-mix., M-mix FHIZEFEHNZHRIZERD
SNBMoTz, RN, YOVEA)IIR—FD0HDIIEREZETHOTIERL,
HMERICERAL, H2BOY A1 MM ORBEFETZEBENTIF O BERNY
{LEMITIEIH D DD ERDNS,

BRHELESY (G-mix) DERICEKDBENLY 1 M1 D ORNE, B %
T BEOETHRVNAREMERSE Table 18 1277 ,100°C T 60 7 EIULE (+
Heat-treated MNC-CM) 9% &, RUEDHD (+ MNC-CM) &L THEENMET
U7z, —%. BW (+ Dialyzed MNC-CM) 17> 26 DIIFEHDETIZRD sz
Nolz, UEDHERID, JO EF) I —2HMRITEAIELZELTHLSN
YA M, FONIEBHOYETH S Z ENRBEI N,
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Fig. 48. Effect of MNC-CM Prepared from Mononuclear Cells Cultured with Various

Samples on the Growth of U937 Cells.

(A) MNC-CM prepared with 1000 pg/ml of polyguluronate (PG-1000), polymannuromate
(PM-1000), depolymerized guluronate oligomers (Oligo-G-1000), and mannuromate
oligomers (Olugo-M-1000) or without alginates (control) were added to U937 cells at final
30% in growth medium, and cells were cultured for 3 days. Numbers of viable cells were
counted by Trypan blue dye exclusion test. (B) Effects of MNC-CM prepared from
mononuclear cells cultured with varying concentrations (0-40 pg/ml) of
phytohemagglutinin (PHA) of the growth of U937 cells were examined similarly as in (A).

Each bar represents S.D.
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Fig. 49. Effects of MNC-CM Prepared from Mononuclear Cells Cultured with Varying
Concentrations of Depolymerized Guluronate Oligomers (A) and Mannuromate Oligomers
(B) on the Growth of U937 Cells.

MNC-CM prepared with varying concentrations of depolymerized guluronate oligomers
(0-1000 pg/ml) or mannuronate oligomers (0-1000 pg/ml), depolymerized uronate
oligomers (Oligo-G-1000) were added to U937 cells at final 30% in growth medium, and
cells were cultured for 3 days. Numbers of viable cells were counted b); Trypan blue dye

exclusion test. Each bar represents S.D.
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Fig. 50. Effects of Depolymerized Guluronate Oligomers (A) and Mannuronate

Oligomers (B) on the Growth of U937 Cells.
Varying concentrations of depolymerized guluronate oligomers (0-1000 pg/ml) or
mannuronate oligomers (0-1000 ug/ml) were added to U937 cells in growth medium, and

cells were cultured for 3 days. Numbers of viable cells were counted by Trypan blue dye

exclusion test. Each bar represents S.D.
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Table 18. Effect of Heat-treatment and Dialysis on the Cytotoxicity of MNC-CM
Prepared from Mononuclear Cells Cultured with Depolymerized Guluronate Oligomers

One hundred pl of MNC-CM prepared with depolymerized guluronate oligomers was
dialyzed against 50 ml of RPMI 1640 medium containing 10% FBC for 24 h at 4°C, and
then examined its effect on the growth of U937 cells as described in the text. For heat
stability study, 100 pl of MNC-CM from same source was incubated for 60 min at 100°C,
and then its activity was examined similarly.

Number of viable cells (x10*)

Control without MNC-CM 140.7+12.9
+ MNC-CM 20.6+14.1
+ Heat-treated MNC-CM 80.0t4.3
+ Dialyzed MNC-CM 29.7£9.0
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2. FIFEVBAVIT—HSHEEL/A MNC-CM @ U937 HIRICHT B 7R b—
AR K DBEDIHEZE L & caspase-3 #RiE M

G-mix, M-mix 2SR L 7= MNC-CM % U937 MifRiZxtd &ML, B
BRYRI—TATHBEIICBEDNGZ, TI T AFAMREBEZITVWBEOREZL
B MCTEME T TBE L., $5% Fig 51(A) 107, MNC-CM IR 24 BEEES.
5~15% DHIFERY R —P AL E2BOBEERLLEZEEZL Tz, T 5IT,
caspase-3 HRIEMHEDRIEZTT oz, KEHR% Fig. 51 (B) IZRT. G-mix., M-mix N5
ML= MNC-CM % /BRI X 7= U937 MIMIZB VT caspase-3 BEIEENGEEIC
i/, a>bo—)VEHE&L T Gmix 2% 5 £, M-mix A% 2.5 FiEHENEN

577
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Fig. 51. Apoptotic Changes in U937 Cells Treated with MNC-CM Prepared with
Depolymerized Alginate Oligomers.

(A) Cells (5 x 10° cells/ml) in the growth medium were incubated without (a) or with
MNC-CM prepared with depolymerized guluronate oligomers (b) or mannuronate
oligomers (c) for 24 h at 37°C. Then, the cells were fixed with 1% flutaraldehyde, stained
with Hoechst 33258 (40 uM), and view under a fluorescence microscope. (B) Cells (6 x 10°
cells/ml) were incubated similarly as described in (A) for 24 h. Then, caspase-3 like activity
in the lysate prepared from each treated cells was measured using the fluorescent substrate
Ac-DEVD-MCA as described under Materials and Methods. Each bar represents S.D.
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Fig. 52. Effects of Anti TNF-a Antibody on the Cytotoxicity of the MC-CM Prepared
with Depolymerized Alginate Oligomer (G6, G4, M6, M4).

The MC-CM prepared with 500 pg/ml of alginate oligomers were pretreatment with anti
TNF-a antibody (final 3 pg/ml) for 10 min at room temperature and then added to U937
cells at final 10 % (V/V) in growth medium, and cells were cultured for 3 days at 37°C.
Numbers of viable cells were counted by Trypan blue dye exclusion. Each bar represents

S.D.
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