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Summary

Induction of apoptosis of HL60 cells by gallic acid derivatives was analyzed in relation to its prooxidant action.
Gallic acid esters with long hydrophobic alcoholic chain showed potent apoptotic activity. Octyl- and laurylgallates
induced apoptotic cell death of HL60, whereas gallic acid, ethyl-, propyl- and butylgallates caused only a little apopto-
sis. Octylgallate inactivated aconitase prior to the induction of apoptosis of the cells. Treatment of cells with anti-
bodies to Fas and TNF did not affect the octylgallate-mediated apoptosis, suggesting that Fas or TNF signaling
pathway is not responsible for the apoptosis by gallate derivatives. Gallic acid esters with hydrophobic chains can
generate superoxide radical and then hydroxyl radical through the inactivation of aconitase in cells. Gallate esters-

dependent formation of reactive oxygen species may participate in the apoptosis of HL60 cells.
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Scheme 1 Structure of gallate and its alkylesters
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Fig. 1. Gallate compounds-mediated DNA fragmentation in HL60 cells. A. Effect of alkylgallates on DNA frag-
mentation. HL60 of 2 X 106 cells was incubated with gallate, ethyl-, propyl-, octylgallates for 3 hr. Lane
1, miarker of 123 bp : Lane 2, control ; Lane 3, gallic acid of 200uM ; Lane 4, propylgallate of 200 uM ;
Lane 5, ethylgallate of 200uM ; Lane 6, octylgallate of 200uM ; Lane 7, octylgallate of 25uM ; Lane 8,
standard (¢ X174-Hae III) . B. DNA fragmentation by octylgallate in HL60 cells. HL60 cells were treat-
ed with octylgallate of uM. DNA was extracted at appropriate intervals and subjected to electrophore-
sis on a 1.5% agarose gel for analyzing DNA fragmentation. Lane 1, marker of 123 bp ; Lane 2, 0 hr ;
Lane 3,2 hr : Lane 4, 1.5 hr ;: Lane 5, 1 hr : Lane 6, 30 min &; Lane 7, standard (¢ X174-Hae I1D) .
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Fig. 2. Inactivation of aconitase by octylgallate in HL60 cells. A, Time dependent inactivation of aconi-
tase. HL6O cells (2 x 107) were treated with 200 uM octylgallate for 2 hr, and the enzyme activ-
ity was measured at appropriate intervals. B. Concentration dependent inactivation of aconi-
tase. HL60 cells (2 X 107) were treated with 25, 50, 100 and 200 uM octylgallate for 6 hr, and
the enzyme activity was measured. Enzyme activity was determined in cellular extract pre-
pared by freezing-thawing. Cell pellet was discarded by centrifugation at 12,000 X g for 30
min, and the supernatant was used for the determination of aconitase activity.
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Flow cytometric analyses of Fas indepen-
dent apoptosis of HL60 cells by octylgallate.
HL60 cells (2 % 10%) were treated with 0.5
g/ ml of anti-human Fas monoclonal anti-
body for 2 hr, and octylgallate of 200uM
was added and incubated for 1.5 hr. Cells
were collected and analyzed by flow cytom-
etry. A, Control ; B, Fas antibody (0.5uM /
ml) added ; C, 200uM octylgallate added; D,
200 uM octylgallate with Fas antibody (0.5u
g/ ml) added.

Flow cytometric analyses of TNF indepen-
dent apoptosis of HL60 cells by octylgallate.
HL60 cells (2 X 10°) were treated with 1ug/
ml of sSTNFR1 for 30 min, and octylgallate of
25uM was added and incubated for 6 hr.
Cells were collected and analyzed by flow
cytometry. A, Control ; B, 25uM octylgallate
added ; C, 25uM octylgallate with sTNFR1 (1
u g/ ml) added.
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Gallate FH#EMAKITRY 7= 2 — V& LTORBMZEHE L, EHORERSOBNTRAMBEMB L LTEASh
TE7o &7 VF NI R T VO propylgalalte, butylgallate, octylgallate 32 DK TH b, €O—FHT, &k
gallate FEAKIC & 2 MIABHARE 2N TE TV A, BEMIE, U3k, 25vIEROMIMEEY, =5kl
FFAIIBO DNAGESS 2 b AHE S hTwb, ZoMBHEROFRRE LT, gallateldRY) 7=/ - LTORTHEE
B H0, EEBREEELTIERITIEIMEESNTWS, B4 3L gallatelC L 57 =% —EORRNERE
FEEL, ZOMHEE LT gallate i X AIEHBEOERIC X 2R I8 LY 8 512 gallate FEMAROHBALIE
H, 7at+*3 ¥y MEFOHE - WHEHEE RN L, BEABLEGOMENIE T IV F VERD OB DR S IEKEFT
B—FHT, 7OFF VI Y M ERDEFRBETEORSICHET 52 L& RHE L2 RHICHE VT Gallate 81k
OHfaFED—> & LT, HLOMB D 7 & b — ¥ A DOFBIIH T LM IEEAHR & T L 72,

Gallate FHEMAKITHLOOMMIZ T R — Y A2 FE L7z COTRI—VAETLVFVIATVOHEROREVDHDITE
WMATHY, FOBUKEICEL - THIIEBIICEEL, MBAICIYATNSE ZEPRDDTIEETHLI LEZRBR L
FT7 RV AOHBICK T > TT a2y —BOREPRO LN, MRNICA o7 gallate HFEBVEBEROL N
v I AL I VENLUTIHEERE, XA—1—FF T FEERL, 7329 —YaREILIOEHMINT, Ta=
Y —BREA—NN—FF Y FOBE L= LTHDALRSLT, A——FF T FIZLoT, 7a=y—EOiEHE
LB LGRAF b &5, EFRF NS VINEERTLI LIS LRI NTEY, Ta=sy—
YORELT &4 UTEENICEERRE, CFaF IS IUNLEAERTEITA 2 VEBRL TS EEZ 6T
W Gallate ZHEE, & ICHBMOBAEOBNT LV F LI AT MEAWITHBEICES, MEBRNICIYATIT,
HBNICBWT A= =4 F Y FEAEKL, 7225 —FORKE, VFyZAFA 7 VE2ALT, ek Ls vy
Wi EOEEREYERTAER, TRMN—JADAL v F 20T LIl 5 EHRENI,
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