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Effect of cell-specific cell death induction using extract of Chrysophyllum cainito seeds

against human hematological cell line include hematological tumor.
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R HIWREE, EhomEksEE LT 2 MEOETH Y, SHEHIREE BEHIREICRI S s, BT
T LARE R EMBHEEAIC L VERT A I LML 2 ) DoH 5%, MOREIEE L kI b E ki
BENOBEEPEFICREVWHELE L > T, 22 THRAE, HPAFIIOWTHRE T 5124720
Chrysophyllum cainito (BHIFFFR @ IS0V 7 70V —r) OFEFAGRGHMBBERIER 27> 2 & 2 LR T 72 %
BRI DAL, CoOEFH»0 MM MHMEEREZER IS, L ZHLNII LA 72, oS
D& BT TR 205 % H1A 7-© 12 Chrysophyllum cainito fEF- (2 £ AMfEEAT R b= A2 X h 5| &k
ZENTV R mE L7z, SRS BEERIE B MWk T & 2 HL60 & SR HLERME IR MLk TH % U937%

THRMN=V A =N —T&H% Annexin V & EMILIZIZIY A F ﬂ?‘%ﬂ‘ﬁiﬂ@ﬁ& % gt 3" % Propidium lodide
(PD) THefa L, ZDOHIGIREL % Flow cytometer & FH T HEBHRET L 72 fig, MMEET AP -2 ALK
DAtz sl SR Lc—HT, 27 0—2 A2 L B85 & “thcbx: tﬁfﬁ?ﬂé‘%éﬂt. F72, ZofE
FIZIE HL60 & U9STHENEMRIC BV CTIER R 2 5 2 L6 )V 7 7 )0 — v FlF- il W V3 A L 2 7 5
HoTHY, TNHOZ L, INVT 7)V— VTP AHINIE 2 FHE S 2 BRI OEIRZ T TWw b1
HEPED RIE S AR E o7z,

F=U—F: THRM-TA RSO MRERER BN s

Abstract: Leukemia, blood cell change to tumorigenic hematological cells that is divided into acute leukemia and
chronic leukemia. It is possible that leukemia is cured using chemotherapy, hematopoietic stem cell transplantation, etc.
Concurrently, the patient burdens was increased by chemotherapy for tumors include leukemia and other solid cancer. We
revealed that the seed of Chrysophyllum cainito (Common name: Milk fruit) has a strong hemolytic action and extracts
from the seeds induce cell death for leukemic cell line. Here, we measured fluorescent intensity in order to examine
whether seeds of C. cainito induce apoptosis. Fluorescent intensity were compared by FITC conjugated AnnexinV for late
apoptotic maker and Propidium Iodide for count of death cells using a flow cytometry in a human acute promylocytic
leukemia cell line, HL60 and human acute monocytic lukemia cell line, U937. As a result, the cells were induced cell
death by apoptosis. Meanwhile, we could not observed necrosis in each cell line. The result shown that the effect by seeds
of C. cainito are different in each cell line. Therefore it become the result that extract of C. cainito seeds select against cell
type in inducing cell death.
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1. #S
CNETIUATONIEFERE BT, YO
%ﬁ%%«@%%ﬁﬁiéﬂfw% 4 O
2BV THREMAIZE TN L KRS 2 w72
TR mBASE &l L C, MU ARSI 12 B RS
BOOND R DD 5 RFEEFE L 72"

Chrysophyllum cainito (B4 @ I V27 7 ) —
Y (MF)) &, T A ARWA ¥ FiEER L
OB R EFEEETET AT VRAIA =y ME
DEFRRPERTH L., BRI TRXNF AR E
W7 V7 CTHIRSHEENTBY, RETEH
s Tws, F72, ZORECIE, MpEE A
WHWERD S 5 Z EbhroTwnh,. &5, 2
DIV T INh—I HPRIMERIx LTI E R 2 Mg
BIRER 2R3 o L, IEH 72 BALERIC X B
AR LIZK L, AMREREREAHERTH 5
HLOOM Bk & BT A 2 N TE A S
LR LY. MTRREmEmIc LI X
I MIBERERE, ST ARV R EOR
RS O REC L ) MR EATE B 2R s
ERPIIA T U=V ARBELZ ENHRESINT
WaY Lo T, TOINZTV—TE, FK
MERA HRL 2 HLAER ST 2 2 L s, Bk
FORS IR L, A2 00— A% FHE L CRIMERD
WA TAWEPEINTVEEEZ LN, L
L, SHOHETIE, HL60B X OF, SlhHER
PEE MR CTH 5 U372 T, IV 7
W=V E RO L — 77—y Y
OFILAEMREEIN B LR E SMEFMEBENR L > 72
Z &H 5, Flow cytometry (FCM) & HW<T,
NOSDVERBT RN = AHI0IEAZ7T—T A
W2 & B1ERTH 2 D H % st L 7-.

2. ¥t

MRRR L, BEHAEEERE, S I N2
VA BEERE I Ak SR 0 HL60, S HL Bk
MR A RE U937% W7z, I v o7 7V — v HE
T, AYERYT A= NVMEOHT (F)
lkg) % ZE8gIC X D EBRAFLCHERLZ. 7
L—77 V=i, EWNORGEE L)AL T
HL7.

3. F&E
3.1 REM TR ORI

IV TIN—=IYBIY, FL—=TT7)V— VT
1, FLEKTBEWERR, X% —VIZIRIEL THit %
To7z, MMERIZIE, REOEENETINLD,
DT ostERICi, 2,700 x g, 550 Tl L7252 D
FEATMHEHLZ.

3.2 AEPVEIREENE

il & 7 R TR - B
protein assay kit (Pieace ¥t ) % H \» T, 96-well
dish Z T, FEICHEElE L7z, OGO
ElX, ¥4 7ua7L— M) —4%— (Biorad tt) %
MV T572nm THOLEEIE 217 72, i S e
AL —=vid, |mHEMZERIZ, 48200 uL (2
L, 10uL O ZMATHED, 25 /=)
DIHIRIES% THEEIT> T 5b. TORER
BCALIZBIFA XY/ — VEFEBRA10% LT &
o TW5h,

TOEHBIEEL, BCA

3.3 AifukrEE

HL60B & U8 U937HINIE L, T-757 A 2 (Grainer
) % T, RPMII640%528 (WAKO #h) 12
THEME L 72, 5381, 37C. COMERES %,
100% \ZFHEE SN T I2B W Tk 2%
o7z, MTS 7 v A2V 724 L, 2
B 1296-well dish (IWAKI 1) 121.0x10* cells/well
THME L FRCAM T O L2, ity
7 hn12eE RO 123-(4,5-dimethylthiazol-2-yl) -5-
(3-carboxymethoxyphenyl)-2- (4-sulfophenyl)
-2H-tetrazolium, inner salt ] (MTS) 7 vt 4 %17 -
72. FCM OfEHTClx, T-757 F A3l Ca v 7
VI b F TR L2k, MY 2 idsinizi2
FEE TR L FHANZ FH w72,

3.4 MR ELFENE

MR DAL OFHINZ L, CellTiter 96 Aqueous
One Solution Cell Proliferation Assay (Promega *1)
rHWTCHEZITo 72, L, AR oMz
BT, S by R T7TONREEIZELS
MTS EITGE 21TV, ¥4 707 L— ) =5 —
(Biorad ff) % FI\>"T490nm CTHOGEERI % 247> 72,
MAZIE, HL60, U379 NTOMBBIZHBNT,
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W7 IN—=IBIOYT L =77 — Vi,
HE S N7y 37 OREEEL D, 20, 2, 0.2, 0.02
ug &% well (IR, 4ll[E—OHE %47 - 72
KV 57473 ba—)vix, PBS ZHitiEOR D
DML Z:. AFT47a>y ba—)vix, Ko
FE TR TritonX-1009A1 (FAUEEE1%) 12 CHlliE
IR R A

3.5 AFEANEEL oWl

TARN=Y A X DA ORI
MEBCYTO Apoptosis Kit (MBL 1) % v Tl
ExfTo7.

F9, Yy —LHNOZMIEEISm OF 22— 7
WL 721%, 500 x g, 547f], 4CT#.L L, PBS
TIMPEE L7z, RIZ5X10°~5%x10°ml 127 % &
9 121 % Binding Buffer (BB) %z, 5121
uL @ FITC-Annexin V & 2.5 ul @ Propidium Iodide
(PD) ZiNz, i, BT CIS5 MRS S &7z
e, 200 uL @ BB %N 2 CHlME % 5l S &,
)V — % — SH800 (Sony) % M\ T7 K bh—
TADOMEERITo 72, A L 7-MlIdRTR O X9

\CHEE L BRSO~ = 2 TV L72As o Tl
EERITo 72

4. #R
4.1 Iz 7 )= REFHHYEIC X %

DHEAFZR OIRE

SNV TIN=BILOTL—T7)v— Ol
BIRER R MR A 720, ZN o RFHE T
20, 2, 0.2, 0.02ug %, HL60EB X UF U937
Rk DS A - 7296-well dish (27N L, AL O 41
KEMIST7 v AHEICLBI bay B 7O
WS HEORIEIC & ) ZhE o REFE LY O
REZJE L7, TOME, T XTOMBKICE
WC2~20 ug DIREIZB W TEFEO 2K
T &M L 72 (data not shown). ZODOZ &|2X D,
D oFEERTIL, 10 ug 2 @3N LAIAZIE 2 51 L 72
F72, ZOBEER, URoEIcBwTe A
T ) > S3FEERME IR A R Jurkat OAMINEIE D
RENTRETEH L. —HT, MERIERD
RoNznrL—77)V— BRERBFHLY % %
T4 7aryhba—=)VELTINVT 7NV— L]

Chrysophyllum cainito Citrus paradisi
NONE (MF) (GF)
A A Ewwrm E AR Evewin LUR P EY
"""|-':i-":.2-n ™1 BGr £ il AT ar L o ni Tl
g | | - ool
= iF = 3»;;‘_‘ = o
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Figure 1

The x-ais shows the intensity of green fluorescence stemming from Annexin V binding to

cell membrane. The y-axis indicates the intensity of the red fluorescence being released from PlI.

The measurements were performed in duplicate
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Figure 2 (A) Schema for figure 2. Plot areas were divided into four-phase.; Lower Left indicate normal cells in
Figure 2B. Lower reight indicat early apoptosis in Figure 2 C. Upper Left indicate that cells wewe induced necrosis
in Figure 2D. Upper right indicate that cells were late-stage apoptosis in Figure 2 E. (B) (C) (D) (E) HL60 and
U973 were stained Pl and FITC-annexin V. Cells were counted by fluorescent intensity of Pl or FITC using FCM in
each cell lines. The number of sample in this study is as follows: Control is mesured 4samples. MF is mesured
4samples. GF is mesured 4samples. Values are expressed as the means +*<0.01, **<0.01.

BEEXHRIML, MIS 7 vt 412Xk 2 HEGFRE L
L7z, ZO#%E ZFL—77Vv—yHEFMEYo
BAICIE, 20ug 2B W T H MR o FE ILAERR

NG, IV 70— BT ICHIBE D S EEH
HERR S N7z,

42 IV 7 )V—VHETFHBWIC X 5T
2OV T OMET
W2, BHB I vy 7 v — RS % 18
&, FEINIMBPIELTREN— AH 50
IR 78— ALK AERHZOPZHLNICT 5

72812 Flow Cytometer % H\ > CTHHIIIIE & Mgt L 7.
TERWE L, MTS 7 v A ICHW I Vs 7V —
YBLOT L =TTV — BERTHHEE W,
Jrbua—) L& LTPBS ZFEEMRMLA. FITC-
Annexin V B X O PI O #GIEE I FCM 12 X - C
M€ %17 > 72 (Figurel).

FOFER ar ya—)LTlE, bThISHE
EFESINDH 0D, ZFEFLIRETH-
7= (Figure 1A, 1D ; Figure2B ; Tablel). —/ T,
MTS 7 v A DGR E RIS, IVT T —
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Table 1
%:Cell mumber in each phase p-value p-value
Cell line Pl Annexin V' Control MF GF Con. VSMF  HL&O VS U937
WL 35100 TE531L093 9163:)48  O0OO00TH
H1.60 t 675112 18412042 4.98+1.71  0.0000012] =
01450006 0200000 o901 027050567
+ 4 2764032 60820062 321+034 000007681
- 00501123 TSNI+6.17 82.78:1.71 000272579+ 093038007
L9357 * 466037 BEE1x].96 4.6920.3] 000598976 = (U000 TS | ee
+ = 026005 0204003 0302012  0.14973734 100000000
+ + 4586091 15896434 6244071 000223450  0.0042305] *

Values are expressed as the means £50.

REM - 2RI L 72 &M 12 B\ T P
PEDFNEIE % FHE S NHI OB IMAEED &7z
(Figure 1B, 1E). 4RI FEEETIT - 724 H 121RF [
IZBWT, HL60, U7HAMNEIRIZB WV TIX, PI
B 1% - AnnexinV P Mg 2NIZ & A E 2 EHTED,
R TT R =Y APFEIN TN D Z LD
2A N

TV — 77 ) — REREF RN 2 A L 72 A
J1%, HL60, U9373EIZ I Vo 7 — > BFf+
T Z AN L7280 X 9 MO FEIL RO
LNT, ZEAEOMIETa Y ba—)L & FEBEO
R TH o7z (Figure 1C, IF).

I, Fugure2A /R 90 EIC &, AfFEAE
(Figure2B), fI# 7K b — 2 A (Figure2C), 74
7K b—3 A (Figure2E), % 7 O — ¥ A
(Figure2D) D4DDAT— V25 L, ZhEh
DSWEIZHFEET H2MBOEE LWL
(Tablel). # @& 5, A7 M B o 45 B T 1X
(Figure2A), HL603 L (8 U937k TH E 12
MREAMET LTEB Y, ML FHE S N CTHELRF
MR AT LT 7z,

TARN-VADOKREIZIOWTIX, PIGE,
Amnexin VI % o 2 8 7 K b — ¥ 2 Ml g
(Figure2E) 7%, HL60B & U8 U374l mRIZB
THERBIZEALTBY) 7R M=V ANFEEINT
W5 ZEDHERE S N7z, — T, FITC-Annexin V
balk, PIRGHEDO TR b= A% I LT 54l
fa A% HLOMIABAR 12 B W CHEIZHMINL TWwAI
b 59, UBTTIIHEMAEED LN do
7= (Figure 2C). * 72, HL603B X UF U937HI L #k

* p<0.01, **p<0.0]

TAZO—Y A% L7z A &2
BgEsnd (Figure 2D), 7R P =T 2% B L
TWhHZ AR ENT.

5. EE

LElbILbND T 72 EBRIZEY, INvr 7
Vo— FFEM A H MR Mgk Cd %
HL60, U937D £kl BNTT R b — A2
LB HFEEND Z EDRIBENT. 2D
i, INVr 7=, BEHEOIMEH A
MRICHIIBIE 2 55355 5 ek 2 /R L T\ 5.

FIIp L, Mg s o mERDSES L3 % ik o5
Thb. ZOHIMIFICE, 2PEEIE & =
IR E N, ENEIVERCITHEEDN T - 72 &
o T BY . TREEDHE S B LT O H I
EIRNBEORE L CoREGNZ- 7208, BEid b
FEER MM ORI L DV SEHET AT L
SRWEEELR)DDOHALH. LaL, MWoOEREE
FRR AL BRI BB NOEEIEF TR E WG
B e o T A, BRI, B IEIEZ
OMEATEEICL ) MOAS MTETHEIN, £
DO & > THBEVE R D

F IR DO b 121, FERICA b To T
FERHVSNL Z L%, SVERE kit E
MIFETIE, S LF /7 A1 (AtRA: All-trans Retinoic
Acid) 2IEEICERTHY, ovy¥ T R27T
YEIH A7) CREH L PR SR TNEY,
F70, BHEHEAIRICBWCE, A~=F7
BEDOHRICRKRE R -6 Lz vwbiiT
WaY LAl IhsosFENEIIEeICH
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PRI % FE S 2 2 b Tld 7 <, IR DHEST
RPIA DI LI X M ORREZ MR 5 720
R SN2 LTwa, 20k Rkicswy
T, BEOAHEIL L WIEEEOBBIIEAETH
LEEzZoNL, UL, HEBELZEDZ DR
LTV LPUESRIZA 7 A OB L Dl S s
T FFELR LY LA ED LD hRK
W FIH LB AR 7 EQHEAET 505, 4
BB RIZLTLI) SO0 v, £
DI2DFAETIE KT v 7 7)) N —OFAi AT EH
ZAESR LY O AR A R IR S B T
WAFIDORFEIEINIATbIL TS, Sk, &
5 H MBI 2 & T I SRR, & 5w
(FFETRERI B & OTE# M AmiE 255 B (E )

RIZOWTHEHE T A LEDPHLHEEZOND.

—HT, BEOT7RIN =Y AIZBWCIRE &
TEONMIHFET S T+ AT 7 F VNt 3R
FEEOMINEBERIEIC X D BRI RN T 5. 74
AT 7 F VNt JEGEAIE % 2O Annexin
V % FITC (2 CHOURER L 727, 7R M= R
LFoTEH L7+ A7 7F )+ V|2 FITC-
Annexin V 2 fi 5 &AL TRIN—T A
Ml A gt L7z, 72, JEHILOHED 20, &
FIE DML 2 E L3, ML DAL D A E

954 Pl THAB 24T\, PI B &2 EHIRE & HE L 72,

FUEEER 2 EOERIC X B A 7 00— 3 ADSEH
ICHE X 72354121, Annexin V G ERIE X R 22 X
g, PIRGHEOMBEAEEMT 5 2 L Filll s h
% (Figure2 A). 4[], HL60MAZ 2 BT PI B
L O Annexin VORI T R =3 2L D %,
PI F&ME, Annexin V ORI 7 R b — v A7 %
CBBESNT-DIZH L, U937TIX, PIFGMH,
Annexin V EEO B 7 R+ — 2 Z0Milua % <
BigE SN2 &d, MBI IEH OB ED R 2
HIEERLTWS, N T CHIRAMAIEN %+
ORI REDOIZEIZBWTIE, O
OWFE L TREICEINLIT RV 2 EO R
TEPERI L2 & 0 MR AL 2 R § 5 2 & T
S R & AR S TR s u—
DAL AMBBERIER 2R 2 LS T
L. SROFEBRMER LRI BWTX, 27
0 — 3 AEOMBLIZERE S e o 7.

25612,

HL60B & N U937HIla R T B L 0, MifgsE
DOHATHEIC RS LEDPBO LNz, T2, I
77NV —y REMFIEIIC L B1EHIE, EF %
HEEROREEEHRICI VY 7V — VT OHEY
EIMMLEE L COBEEEROEFICEEZ KITL
2 W ERSY ZOMBIEOFHEIZ MO
BIRDPATHONTWELEZ ENEZ NS,

CNETIATONIZEIZ BT, [FERDO/EH
T b OB WmE SN T v b Basillus
Thuringensis X 1) $fi ! & 4172 Parasporin (&, % #f
Nl HIRBY IR LAIIESE 2 55389 5 2 L 2315
nTWwapY Y ok, Mk Lo GPL 7
> 71— R 1 % Parasporin 2% idmk %, HELLIEZK
FEHE LM 3HA LM~ & FEE 1T -
TWa, 2O X)) ik -3 5 72Ol fakk
NOERRNFRICRKRE S ENH L LD roTH
D, E5IT, IEFEHMNE S MR ORRRIC Z Ok
PRELEGLTVWEZ ENbroTnh. A
DIFZEIZBNT, I V7 70—y I X
HYERE, HMmAatkms| 2872 2 /MasEL 7 5
N2 enbd, Bz MaBEic X 2Miast
Tld 7 <, Parasporin 72 & DOVEH & IEF IZFMLL L
THBY, INVT 7V — Y OMIEIEIZ B
Wb RO ML EFFERE D E TV B Z EATUR
BENnb, LLadrs, LIV 7
V— Y TR, BT AT TB 6T,
ZOIEFER B IIFFE SN TV v, KIFZEICE
WL, REMT RO S 2 WFZEIMET L 7.
I/, IV TIV—=2IF, KET YT TIE—KL
WCESN TR THY, ZOMEFOFHDOE
EMiEEnwEEZ NS, Lo L, RINEkOH
BIER DB A7, 20T T O/MFIEE L V.
—7T, o0& HMERN ML, 2o
SR A T RERE T A 2 21 X0 M IR AY 2 f
FEEHER L L CORMBOFMDSH L LEZ NS,
F72 IV TIN—yDLD RENEEROAEE
PERFGIE, EEOEAEEIZBWT, FHid b0
FEIROMEFRE 2 BEOEFLBINT L2 L TTH 2
EVRTELBEAMORIEICOLRD > TV T E
BHIFEE NS,

Ste, IV 7 V—yEFHEYIC X 55
BTEN =V AL BEH RO L PIZT S
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M2, BRI TA2RENEEZOREORE %
ML CFETHD.
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