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(chemopreventiveagent) 55— % T(F - {tF &
(Anthocyanins) EEfFiRERK ~ KIREHEY T - OHEHAZHE
s AEHE R BPIELENE - IR EmHERT KSR - AR5
=W EE R & fEZfEFZE (Hibiscus anthocyanins -
HAs) A bR IRIFZ D88 © Serify TIEF FHAtR B b - 45
REURIEMEZ HAs EAHIGIIRE 2 FR - RIRE - AEEHA
i ABFE HASHIRIIEE Z EH » Sf—FH TIFCER )
Bl THE > TERE N-Nitroso-N-Methylurea (NMU) a2
HeMERH B (Sprague-Dawley rat) [fif ~ S5 > &7 M3
HA > & ERTE BaATREME A R (APL > acute promyelocytic
leukemia) - MREZMR AT ~ A2{E73HT ~ H&amp ; EZ¢E ~ 5
gEtE A CER A F TR TE - 455K > HAs (0.2%) H] DA
R A Bk A= AR Bl B e - HL 2 — DI R B AR I © FH
DA ERVEE SR HAs m] [ {RifmfE (33.3%) WIEH - HATREE
&L PISK/AK FYERUE (RS » (A EJF RAR e RXR £ & B
H_EFTHEEES o A IREE S R TR A AR R A
b 5B ARV LAE R A R B 2 Ehpt5XR] inoculation J7 2 »
DIFERE 5 WEHI-3 74 BALB/c/NEEAS A » 28 KAREKIhEAE
/NEREEAR I o PREE HAs e A A BE (al-trans
retinotic acid » ATRA) (15 mg/kg/day ) » JREEsTHHIE > &
RETKER - [FIBRAY - MRIE H&amp ; EZLE > GRS > HAs A LA
P AR Bk A= AT Hiel B e - HLAEE— DI/ N BeUFE R ML geE = Pl
DA EHY&S SR ER HAS AT [EARITAE (54.5%) HYMER] - BISE—4F
ZEERM AR - fxi% - TR EE S TEERE - &R
201 HASTEL RAR t RXREEH » #2545 R HAS Al RE %
i RAR PEASERTPEIM NG EUiRe 2 5595 - 43a DL E o il
NMU P4t 2 B Ry R E g it B s (Acute
promyeloid leukemia > APL) - 3l H FIHASE B = Fr oy 2
HAs BT 2 ATRA » ELE R &I < fEH - s 5
s A AERE o> - ARARHIFFIS I E 2 A e LA T
HRK o
Cancer prevention has been aworld trend. Because of this,
searching for chemopreventive agentsis a very important thing.
Anthocyanins are abundant in vegetables and fruits. Many reports
indicated its have function in anti-oxidation, reducing cholesterol,
and preventing cancers. Our laboratory explores anthocyanins
extracted from Hibiscus sabdariffa Linne, Hibiscus anthocyanins
(HAS), have antioxidant activity and liver protection. Previously, we
found that HAs have anti-carcinogenesis effect in vivo and in vito.
Therefore, we further work are study that the mechanism of HAs
inhibits leukemia effect. First year, we utilize the same rat model for



the inhibition of leukemiainduced by N-Nitroso-N-Methylurea
(NMU). Furthermore, to determine NMU-induced Sprague-Dawley
rat leukemiais classifiesto leukemiaM3 (APL, acute
promyelocytic leukemia). Based on the data of blood analysis,
biochemical analysis, H&amp ; E stain and MPO stain, we further
demonstrate that HAs inhibits rat leukemiainduced by NMU and
reduces invasion of liver and spleen. We suggested that HAs could
reduce leukemia progression (33.3%). HAs increase RAR and RXR
proteins expression, mediated through PI3K/Akt signal pathway.
The phosphorylation of Akt is determinant for leukemiacells
differentiation. Second year, we employ different animal model
(inoculation) to further investigation. WEHI-3 cellsinject to
BALB/c mices (i.p.), and then leukemia was successfully induced
after 28 days. We same add the two different drug (HAs and
ATRA ; dl-transretinotic acid) in this research. We further
demonstrate that HAs inhibits rat leukemiainduced by NMU and
reduces invasion of liver and spleen by H&amp ; E stain. We
suggested that HAs could reduce leukemia progression (54.5%). In
addition, we utilized western blotting to analyze protein expression.
These data suggest that HAs also increases RAR and RXR
activation and possibly plays beneficia rolesin anti-leukemia. We
expect it could application for developing a new chemopreventive
agent.
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i,%M%igiﬁﬁﬁ%‘%%%ﬁ’ﬂﬁﬁﬁﬁﬁwﬁmﬁ%{ﬁ%ﬁ&ﬁﬁ&&%—‘$%ﬂ
AL x7F2Z g 0 d AP E R AT I REFF (I3 F 5% BHRPE) kB o A0
AR d 2 it > A BFPEDRP 2 o f 2 2L R hERL — 9 TR J‘kq’ﬁ*"ﬂj;\
M R o ﬁ/z‘? £ 7 b jf‘*_kyﬂf’m/r-’f?ﬁ “{%Luﬁﬁiﬁﬁﬁﬂif/r@:m; @
L EEN ERNVESCE SAEITE .S S PR S O SEE A O sE A i-‘fﬁa?m’?é;ﬁ'—l!ffg;ﬁ e
BV RO E BT R F NG A R AT B AT R HOTRE 2 e R R < s TR
BB ATRA Jiof % 85 F 48 d & % (APL)» e 2 F 584 % A fé (all-trans retinotic acid -
ATRA) & * BF > ¥ 5t . ﬁ.ifé'rfr’ﬁl—t»}?’“mgﬁ fax g#@a’;‘ L H Bk R FT A EA LT % R .
m P ATRA € * - LpFfF2 15 > x ¢ F]5 ATRA A £ cng [ iE* g S W AF I ~ TR :BE L hpl (F
oo ANIFFENSFKORDP 0 FEIRDP B LA %:}E,Pﬁp,“ﬁﬁ_gﬁ%% G Ep R A

g EE L ATRR O T R F AR PP TR MR T2 T (Hlblscus anthocyanins > HAs )
B Fdle penie s o 5407 ATRA 2R % BTpk 1 4 G ® % 0 BB B4 [ ol ¢ oo

frfprcd b lip F o 2 BT i afe L F A0 0 B9 BB HAS $ HL-60 fm A1 % 1~ mt
DL EEA) S R SR ARSI L B el B R AT A e
2P BIEAE S R SR LR R T 0 SR B M E P
PIEAFURS T A SRS AL E R L RES R FURATE o 8 A E]F AW NMU # 8
B2 1EF o A AER LB UTRE L #F ATRA VB Prdls R 2 8 HFA ki E 2 -
Bt S 2 RS

2 flyEd

AR PR Sl BORRLFF T R LA IR (1) G RIFIET (2)
HX RO FREF BT 3,4) BT RAEL XA L h QFBIRE Fu (T (5-14) ¥ Ep
T R R SRR S RENIERE ST RIIRF LR L ("f}"’?’ SER )&
METJ ¥ gl & (Acute promyelocytic leukemia, APL ) » £ & 424 it e & o % = 3] (AML-M3) >

w¥z th 5 HL-60 o 1998 # > Dirsch & A & 1+ 575 #£: 1 = ajoene /o A &g T 8o o T 72 i
(HL—60) 5% e k= (15)5 2003 # > Hou & 4 3 11 7= % (Anthocyanidins) iof 4 #7704 &%
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6o etk (HL-60) (16) > 4% Bpime = > & 2 2§ R aldchpl it ® ;2004 & Li % 44
% % Scutellaria baicalenesis Georgi ( Huang Qin ) 3§z % 2 & %2 = F Baicalein
(5,6,7-trihydroxy-2-phenyl-4H-1-benzopyran-4-one ) ‘5 d caspase =143 % * #g+ ¥ 8o o I w72 R
(HL-60) #& # tmre %= (17); 1} ?1]%1 AP Ik Ry Sk RIRK R A B R

iRk ifﬂ?i °
Sl
¥ - & NMU £ Sprague-Dawley < ¢ ¢ & 52 €% {848

(A) &4 iEF 2 (HAs) 2 9#

(1) HAs extracts ®# 3 &

Bego e et ER(1% HC)ZE e IRt » #rifanp g ABipis £ 5 80% » 97
e v LA Tied 3 REFPPF S UpHR A2 T2 /T 7 % 7 £ © 200 pg/mlig 42 7=
= 2 EPP B pHIO 2 45 T > pm A kR R KRAE 510 2 700 nmz vk E o #*
A=[(As10-A700),11.0-(As10-A700)pmas] 2> 3¢ > 22 delphindinik & & s B2 F o

(2) HPLC % #%

5 R HAs® &% % i+ » &£~ 4 W HPLCA #7cyanidin-3-glucoside 2 delphindin-3-glucosidez. 2
BARE o BRA T F R RPN RY 0 g ki R ok 47 F (250x4.6 mm 0 5 pm
Hypersil ODS) > mobile phase 5 1.5% H3;PO4 ~ 20% HPAc ~ MeCN in H,O ~ 7ii:# 5 0.5ml/min °

(B) NMU &% + ¢ & BH

1) ~FFEH
AR EHE G - &0 % - &5 N-Nitroso-N-Methylurea (NMU) > stock concentration 0.5 g/100 ml
saline » & * NMUB?? » v ~saline 0 FT@Ffe @ 0 Wk > REIAC kA o F L v 35 mgkg e &
= #8HAs - stock concentration 100 mg/ml » %3k > #%3x3t4 Crkia o grid * HASB—*» » 4e » distilled
water > 7 e 8 2 0.1%% 0.2% -

Q) B4 3 Fp A
S Sl {%“%HugglnsCB A 2577 2 %(18) o #Sprague-Dawley & & z2ft+ 6 B (- it
DI - 2 NI N - A f#”"# er 8%t Hep- w]28 (2808 ). Group
I % Controlle » % iz i@ J2 ; Group II #i.v.;2 5NMU (35 mg/kg) ; Group IMH fb%+ 0.2%
HAs > 4 » &3l & p & % ; Group IV“ﬁ%i.V.;'iETNMU (35 mg/kg) ?k o JEF - Kivog X BAs o e
£ %4 0.1% HAs » 4 » &3¢ & p &% ; Group V“,‘TTi.V.'}iB'/TNMU (35 mg/kg) ?t » K & - Kiv.
FEABA o %A 02%HAs ) 4r » &fLY B op g% g GroupVI“fiV‘}i—éfTNMU (35 mg/kg) “F »
& - vy X Bdeofe & %5 ATRA (15 mg/kg/day)» 125 ¢ > 384 &> &7 X £ v & ; Group
VI $I.V.J_5~TNMU (B35 mg/kg) ?t > JE F - Kiv.g X B0 i & %4 ATRA » 4 » é?ﬁ—' L
FEAPat s v AEHNMUR & &3 F- =00 kA= e 2 {50 REIS0R 2 INETER R
BoH g R s FRRE N o
3L ATRA were administered p.o to mice in ATRA group with a 20 gauge intragastric feeding tube
daily, 5 days per week, in 0.1 ml of super-refined and sterilized sesame oil at a dose of 15 mg/kg/d for
4 weeks)



(C) EENMU F5 + ¢ S 2 (£%

(1 ®e
WE PR I E BT RRFA K2 L2 4R > %85 kbt X Bl e &
Lo T AT 2 o
(2 ~HER
M BRI > @B R R R TR T 2 DA RRIER (s
ACEE I E ST CFR Aol ) EFF e R3] BRE - RIE B"H‘f‘”ém“ °
@) &7
A BiviisNMU= %2 2 (5 > 5302403 f i — = » fc B 5 EDTAFURA 2 5 i » L Tf p 5
AATRA  BRBRE Y LA Hhinlic® 0 B P £ 456 w3 (WBC) i3k (RBC) & &
% (Hb)~ s /[ 4 (PLT) % o ¥ ¢h» 7rig {74 1 v o 8 ® A 45> 58 B ¢ $GOT ~ GPT ~ Uric acid »
LDH% 2 81 > bofd 25 A 452 o
b itk kA ¢ ERETEERP > B R B FEDTAFURA L 32 F 5 Ay F g
PP OREZRAP AT IR NALFS R FUFTIARLRHESY 0 AR PRI Z o4
NZE A 0 B BaEBEZYH 0 1995 FAB (French-American British cooperative group ) 4
RE R AT AT o
C. kR H S HWPAIAA I ERETEELL P H L REELI MBS
d. s it s A 47 % BLEFERR LS > B i R (7CDI11bA CD33 (= B4k A 6] L2 3
B R R e Fr) 2 AT AR e
WAEERERE (HC)
Rtk A LFEWAIET NG F R RL A UG R R W R AT o
Ve RLEZE BT MY L Jf: Myeloperoxidase (MPO) stain
& [EB-# © w6 i f5(B-ALL)Z % fh35: CD20
& LT = % 6 sk s(T-ALL)Z ¥ fhis: CD3
# = 1 3 % (Lymphoid neoplasm)2_ tm#z #&5&: CD45
# A mre 2. 30 & Wz 35 CD33
¥ Wiz e i J5(FAB-M6): PAS stain
%% ¥ 4LH 17 m e A 1 (FAB- M4 ~ M5): CDI15 ~ 244 % ji# iy %
& 7% 4% hfuR 25 (FAB- M1 ~ M2): CD34 ~ HLA-DR*
*HLA-DR: promyelocyted* ¢* %32 » i¥ 5 APL(FAB-M3) 2z &% %7
(5) Hematoxylin & Eosin stain (H&E stain)
Rk BURPLS > W B ] A OFREZ B (4mm) 0 B T 10%48 5 th? BT R A RAK &
= ( Hematoxylin & Eosin stain » HE stain ) » %] = I 5o e TR o Bk F R EL R
A~9ﬁ1ﬁrﬁ R VTN B BB L o 2 P R WITEARLT
® 7 z_ (fixation ) : e iR 3¢ 1445 5 & (10% neutral buffered formalin ) > # 24/ e F #-%e
‘f‘%‘i*f £0.5 cm? e mg P RGBTV FES s u%;@‘% o @B RS 2
8] % -
@%.-k (dehydration ) @ #-12 3 ",% A5 5 ##ﬁ’i.f‘:.ﬁf_f%\%% Ao * BRI B TR A o ARG TERR BT A
K B0 TO% I 204 4D80%FHE 204 4 >00%:FYE 204 48 >95%F 1 204 48>95%3F)
HIT 204 45> 100% 3 T 204 4> 100%:FH T 204 4
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®iF i (clearing) @ #-1=% 2% kb » ZE- 7 F (xylene) # » EFeRZIEP - 735
e 7 (paraffin) 2 3 7% » 9700 R 202 7 FER AP GUFRE S A4 0 4 3 2N TRE
B BT LIS T F T 6AMD T FI 644

@ﬁﬁ(mmmmm:a% PGB - T FT S %’ﬁiu—“¥@$¢’du@mﬁjﬁﬁu*
oA RESDHEL T R PHMA R 2R ERN o HFIF ALL T F R (1:1) 40C 604
HOFM T 55C 304542 F8 I 55°C 304 4> 70 55C 304 45 -

©¢ 12 (embeding) : #-r/iEiE R+ chle ¥ NS P & o 2R fé*‘*%ﬂ“—'—"r PoAr R iR R E
‘i‘« C FEERFE SEONREF 0 R r DF LM R B “‘ RE| e L oo RIS EN20Ckda » @ F
iﬁvﬁé o im0 F R MRS %'i e o e

®:% F 7 & (serial section) : #-& 4@ 5 F AN P > AR L& B Z RS 0 L1220 uMie
I AR BB DESG RS LSS UM N B BT oarr g e B B 38Tk
REZ W B LM B EERF R0 EAgW b G gl P ¢ s RS B 38 C s o e
@% ¢ (stain): H&E staindh ¢ > # AL -9 F] 644827 F1 665482100%FH I 644
9100%1?‘]1‘?]1 39&"995%1?‘]& 647\:%"980%4?‘]% 654D K30 EDUH AR RL S 104 &
DURFR RS I PR DM R30A DB B R A 5&%’970%@% 3045 > 80% FpF
30@990%1?]% 307@9100%4?‘]%1 69&"9100%1?‘]1‘?]1 329" F 1 652> 9 F10 64
®3tF (mount): #-3f # jFte L d chles>» P 1> NASREBBREF IR T EALFIEAL &
HEBRFL PRSI o

(6) ¥ HplLiEF *p¥4 ¢ 2 (myeloperoxidase stain)
FTHRRE L IRP cHif g e 2B CaF A2 F 0 F AIPFNEIRIF IR 2455 4 Ao

2H,0, ) » 0, +2H,0
Peroxidase ¢

3, 3-Diaminobenzidine > Brown color
-H}?F-&r'—f :
I a™ET > A rE2 455 H-p ik FTdF T 304 ¢

2. |}/,,J\d"/m’&gbo

3. 453f§flfni’r§. [£37 S A VA R
4. CM SLSTIID N T

5. é‘ﬁdi'% (Hematoxylin) 24 1--2 & 4&
FEREG

B R 0 NIRBR SAR B e PRIA S A S A R R
' we % 7 (Myeloidseries) & (+) - (+4)
H ke ki 5 (Monocytic series ) & 335 [ weak (4 ) ]
#H T ke % 7| (Lymphocytic series) 7 (—)
(7) ®1< % ¢ ;3 (Liu’s stain)
FERRIL I IR e~ ¢ AR
SRR E g
1. #-} 3&19\3_/12%*)4 ¥ "V\—}il"g 2t

jf/

pPES T awﬁﬁﬁwé%ﬁﬁ%fa 2 Frh o
BATHEZ P B~ FRE SR e FURA| 2 R o ) BT
B~ 0.8--1.0 mL 2 §«A4,m’;€§t+_ﬁew ’%;; £ 15--30
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3.5 152 AARE 0 0 p ok & RIS kR P o 5 R -
4. b ¥ BUMMRETER -
(8)1 = %4 ¢ (Papanicolaous’ stain)
PR RRA L PR e P e iR A E B w2 g fg_i,-a‘st
@%?iiﬁﬁW°é%ﬁ@$‘5Wﬁé’%%?*#fﬁw~/étiﬁ'ﬂ°3 wee

BRG] e R B REFHELAT LR e LA AP -

Papanicolaou # ¢ i % FdeT™

® HZ_ (fixation) : #-x ;% 3 & B % 95% alcohol -

@ % ¢ (stain): 75% alcohol 30 #>50% alcohol 30 #;>Washing 2 4~ 48 ->Hematoxylin 30 #;
> Washing 1 4 45->0.5% HCI (acid Alcohol) 10 #;> Washing 2 4 45->50% alcohol 30 #;
—>75%alcohol 30 #;2>95% alcohol 30 #;2>0G-6 30 F)--1 4 4&->95% alcohol 30 #,>95% alcohol 30
#/=21% Acetic acid ethanol 30 #,>1% phosphotungstic acid ethanol 30 #,>95% alcohol 30 #;
2>EA-65 30 #)--1 ~# 482>95% alcohol 30 #,->95% alcohol 30 #;->100% absolute alcohol 2 4 45
—100% absolute alcohol 2 4 4&—> heat air dry=>10 4 48> xylene 5 4 48> xylene 5448 o

® #+F (mount) : 37 HiF>re L ¢ e F‘«’f P45 B AR FrERTHEALFEA
4’¢ﬁ””%ﬁ‘%**ﬁ?°

O34 ¥
#yx 1 means £ SD % 7+ o 12 unpaired t-test K 3FiE St £ £ o P <0.05 2 P <0.005 &7 £ 7
RE -

% - & ! HAs 22 ATRA # 1t% 2.7 it #8# (inoculation & 3 5% )
(1) #% %k

16-203% # (HBALB/cs2 44 | B > R € 520-302 5 - php AR A M3 F %A~ B rF shd o ¢
oo F T D VAR ES S - R EFRER D AP 5 ¢ 0 basal diet CE-2 5 AL 0 FAE-K
£ UG > T ‘e’gjﬁf?‘}fy’_ 4a25Cr p i 12fJ‘E1??%}§I%\» (light-dark cycle) ® » & F Z%i5d ¢ J.%ﬁ?
~BRRHREIE ) 2R AWE
(2) *EFA

HAs > stock concentration 100 mg/mL » ¥ & > #&3x>+4°C 7k 48 - #4118 * HAsPF > 4¢ » distilled water »
R SR HRATERR o
(B) o4 2 2 Fih AL

v pE PN aE 2 2 2 R 1996 £ Dr. Glass % 48 £ #rit (19) PP RFEFARLEFRRE

2R o BWEHI3 4w (1x10%) » 23 7% 1 6+ (iv.) > /i » BALB/c -] BR8N » & i (0-28

*ﬂﬁ)ﬁﬁﬁﬁ~%ﬁ%ﬁﬁﬁm@ﬁﬂﬁﬁkﬁﬁ% %%@;Ag’%ﬁﬁiggaa%,
&% 11 % (%88 &)-GroupI % Controlle » % #ix @ 2 5 Group II &4 7% ;1 &+WEHI-3 % ;
Group II f%?’r %1 5rWEHI-3 fm%e ¢ 5 5 5 — S #9%1 &Té XA el %S 05%HAs # P g
£ & ; Group IV“?%?? %L BWEHI-3 ' b > J& 5% - F WL E XA B4e o fe & %5 2% HAs > &
P ¥ i#4 & ;Group V“fi/ %1 BFWEHI-3 fmre ¢h o j§€ % — =t #9% 1 }q‘:é,? xR fie &5 3% HAs >
B P RS S GroupVIR# %L SWEHIS tmve o JU5h = & # 9R2 oHf < W4 i 6 465 ATRA
(15 mg/kg/day) » 125 ¢ > ;%48 » 5T X L w ik ; Group VIIE e ATRA > & p ¢ /Efﬁaa ;
GroupVIIIE jH a2 3% HAs » & p ¢ g4k & o .,-;T—lp NERIBRRMEZF R ER S T
MBI ATHREE IR RRET R R ’ﬁﬁpﬁ—”;ﬁa FRERT OV RE EE R > TR
G R (5um) “H&E% 4 E&'}f’-l # % (redpulps) P kw3 B )
4) &7 5% -
(@) »= %



& Fiesrd R a2 A0 i s A T2 o
(b) HE
WE® it L5 R7RERZI L RTGd L5352 4 2%
(LR PEC-AR LS
(c) ~HEZR
Rk BURPES QBB HE OFR SRR TR 25 Uk JEN S (#48x] 7
AN ER o FS TR FR A e e k) & T R ﬁ%~££~%ﬁﬁw
GiEEeRtEZ I (IHC)
o — R R A
(6) Hematoxylin & Eosin stain (H&E stain)
o — R R A
(7) & % ;‘2 (Western blot)
T b ¥e B4 e L )3‘@“’ ts» # lysate %5 western blotting % +7 RAR-related signal pathway RAR,
RXR % ¥-v %\ W2 R
B) L3t 4 7
#cdy 1 means £ SD # 57 o 12 unpaired t-test K3z S L R o P <0.05 2 P <0.005 &7 £ F
Ed -

>

&

TN Ny et

BEEm (F8mBER)

- ~NMU ¥+ 807582 %508 2 B33 6

L PR3 417 HE stain 573 4 J£ EDPRORE L« & NMU R i epien]d & 075 B
* epimie iz s 2 F wot g (Fig. la) o "E!“‘*“T%L‘P\J-’W@&? (66 B) 2 4+ 2 p 8355 R
iz (BUFd 2 5oL FR) (Fig 1b) > @ fde » 0.1 & 02%eva 0 575 F 2 7 48 A Ay dn e 5 8
PRk s Bl o & H 1 EgR 0.2%:0 HAs e s P (Fig. le~d) e ;},“J%k1?ﬁ$ﬂwﬁ
FER T FETEE 1932g 7 NMU B AST i u9F5p &4+ » £ £ B E 47.09 g0 % A2 HAs
0.1%% 02%R|E€ €% 5 2451 2 19.11 g> X EVUFRE LWL LT 2 § FHE B - K5 T
18 > HAs $19F5%08 it fHnE § ut i enfe s o

. R D P R H&E stain e07 2 > BLZ E:”E,-”;gm%@xt ol ¥l > BRSO Gk (I
4 ;* ) B (9 ) # % (Fig.2a)» @ NMU H e ene ) » & SNSRI 1R T Bl oo
miE R T IJEL%-EI CREINA ST 4 (Fig.2b) o fde » 0.1 2 02%0ja 4 £ 1 F 2 7 3 E im
”é’ﬁ,k,—w)e\ S A BEIR G IR F > 4w E.0.2%: HAs & (Fig.2c~d) e ¥ 4o 44»\Table VBRI -
RaoE £ 0 BT ia;—;\ 125g: @ NMU ¥ g2 cne %8~ kgdL > £ 8 83 9.65g° £ AL
HAs 0.1%% 02%R| € £ 5 327 2 1.25g> X R ELMETpHL T 2 § F g - 8%
¥ 1% > HAs 7 #0508 i 5w ani®r o
Z "NMU %+ %2 o p&kiEsis

PRSP AN AR R AT RA BB A2 P L Rl o



Wil d g b RiEARY 0 — £ Bple X hg TREE o @ F B FIAJINMUM B 4 LRI % 0 5
oo IRl €2 R T MR E L RAFAFFLERE o F 2 LR L F R x )
FEBEEEFE M o ANMUY e aie v ﬂzxg-&? ¥eantio v o0 kEc (WBC) + 23
13x10°/uL » A2 0.2%:ia 40 75 F % 15 » % 13 %) 8x10°/uL (Fig. 3a) » ‘=5 sk # (RBC) &NMU
H O AEJE e w) s B s KL 7x10° /uL> @ B2 0.2%:e8 40 12 fu—*“'% B w3 9x10° /uL = + ( Fig.
3b)e ¥ ¢b 5 & o 48k (PLT) &NMU¥ jbhAJ2 e vl ¢%@p6%MmmL’m&g02%m%#
(ks @,&@wﬁi9mnmmhaeG@3@o&§,it¢(Hwﬁﬁ%ummﬁ%ﬁﬂwm
B flE T S 12g/dL @ edR 0.2% A fEieF RS o RIERE B 2 3 16 g/dL = + (Fig.4d) -
KoL —‘ﬁ:gtfﬁ_’fgfl‘VNMUﬁ‘? E5lAz BN 6 B IRH SME 0 @ 7 seHASs § " s B AR ¥
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Figure 1. Pathological analysis of rat liver was using H&E
stain. (a) normal control, (b) the animal were treated with
NMU alone (35 mg/kg), (¢) NMU and HAs (0.1%), (d)
NMU and HAs (0.2%).The arrow indicated cancer cells

invaded in liver tissue. 100X

Figure 2. Pathological analysis of rat spleen was using
H&E stain. (a) normal control, (b) the animal were treated
with NMU alone (35 mg/kg), (c) NMU and HAs (0.1%),
(d) NMU and HAs (0.2%). 100X

—/>— Control

—— NMU

—O— NMU+HAs 0.1%
—&— NMU+HAs 0.2%

10 A

Days

20

—/>— Control

—— NMU

18 1 —O— NMU+HAs 0.1%
—A— NMU+HAS 0.2%

16 A

14 A

12 A

10 A

Days



Figure 3. Effect of HAs on the count of white blood cell, red blood cell, platelet and hemoglobin in rats
injected NMU by iv. HAs were given orally for at least 150 days and 35 mg/kg NMU (in saline) were injected
2 weekly for 7 times were as described in method. The indicated days are counted after iv. NMU and record
one times about 30--40 days. The WBC values were expressed as mean = SD, n=12. *p < 0.05, compared
with NMU-treated group.
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Figure 4. Effect of HAs on the body weight of rats injected NMU by iv. HAs were given orally for at least
150 days and 35 mg/kg NMU (in saline) were injected 2 weekly for 7 times were as described in method.
Every 30 days record one times.The body weight values were expressed as mean + SD, n=12. *p < 0.05; *p
< 0.005, compared with NMU-treated group.
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Figure 5. Pathological analysis of rat liver was using MPO stain. (A) normal control, (B) the animal were
treated with NMU alone (35 mg/kg), shown prominent myeloperoxidase-positive cells, (C) NMU and HAs
(0.1%), shown reduced myeloperoxidase-positive cells, (D) NMU and HAs (0.2%), original magnification
200 X.

Figure 6. Pathological analysis of rat spleen was using MPO stain. (A) normal control, (B) the animal
were treated with NMU alone (35 mg/kg), shown prominent myeloperoxidase-positive cells, (C) NMU and
HAs (0.1%), shown reduced myeloperoxidase-positive cells. (D) NMU and HAs (0.2%), original

magnification 200 X.
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Figure 7. Effect of HAs-induced RAR and RXR activation. SD rats were treated with NMU (35 mg/ml)
and then feed HAs or ATRA for 210 days and analyzed by immunoblotting with anti-RAR, RXR,
phospho-Akt and caspase-3 antibody. Actin was the loading control. This figure is a representative of three

independent experiments with similar results. N: Normal group; I: NMU-induced group; [+HAs0.1 or 0.2%:
after NMU injection then treat HAs 0.1 or 0.2% group; I+ATRA: after NMU injection then treat ATRA (15
mg/kg) group; ATRA: treat ATRA alone group.
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Figure 8. Histopathological examinations of BALB/c mice after injection with WEHI-3 cells and were
treated with HAs over 3 weeks. Paraffin-embedded sections of representative liver tissues were by H&E
staining. After animals were injected with WEHI-3 cells (1x10° cells/100 pL) in RPMI 1640 medium and
co-treated with HAs or ATRA, animals were sacrificed and collected liver organ. Control group; HAs 3%:
mice were treated 3% HAs alone; WEHI3: WEHI-3 cells (1x10° cells/100 pL)-induced leukemia group;
WEHI3+HAs 0.5, 2 or 3%: after WEHI-3 cells one week injection then treat HAs 0.5, 2 or 3% group;
WEHI3+ATRA: after WEHI-3 cells one week injection then treat ATRA group; ATRA: treat ATRA (15
mg/kg) alone group. Representative pictures were show in 40X (A) and 200X (B).
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Cotrol

Figure 9. Histopathological examinations of BALB/c mice after injection with WEHI-3 cells and were
treated with HAs over 3 weeks. Paraffin-embedded sections of representative spleen tissues were by H&E
staining. After animals were injected with WEHI-3 cells (1x10° cells/100 pL) in RPMI 1640 medium and
co-treated with HAs or ATRA, animals were sacrificed and collected liver organ. Control group; HAs 3%:
mice were treated 3% HAs alone; WEHI3: WEHI-3 cells (1x10° cells/100 pL)-induced leukemia group;
WEHI3+HAs 0.5, 2 or 3%: after WEHI-3 cells one week injection then treat HAs 0.5, 2 or 3% group;
WEHI3+ATRA: after WEHI-3 cells one week injection then treat ATRA group; ATRA: treat ATRA (15
mg/kg) alone group. Representative pictures were show in 40X (A) and 200X (B).
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Figure 10. Body weight changes in WEHI-3-induced leukemia model and/or treated HAs were shown.
Body weights of animals in four groups were recorded about 7-10 days one times. The body weight values

were expressed as mean + SD, n=11.
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Figure 11. Liver weight changes in WEHI-3-induced leukemia model and/or treated HAs were shown.
Liver weights of animals in four groups were recorded until sacrifice one times. The liver weight values were

expressed as mean + SD, n=11.
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Figure 12. Spleen weight changes in WEHI-3-induced leukemia model and/or treated HAs were shown.
Spleen weights of animals in four groups were recorded until sacrifice one times. The spleen weight values

were expressed as mean + SD, n=11.
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Figure 13. Effect of HAs-induced RAR and RXR activation. BALB/c mice were injected with WEHI-3
cells and then feed HAs or ATRA for over 3weeks and analyzed by immunoblotting with anti-RAR and RXR

antibody. Actin was the loading control. This figure is a representative of three independent experiments with
similar results. 1: Normal group; 2: WEHI-3 cells injection group; 3-5: after WEHI-3 cells injection then treat
HAs 0.5, 2 or 3% group; 6: after WEHI-3 cells injection then treat ATRA (15 mg/kg) group; 7: treat HAs 3%
alone group; 8: treat ATRA alone group.

Table 1
Inhibitory effects of HAs on NMU-induced rats tumorgenesis

Leukemia
Treatment” Rate of death
Tumor Incidence (%)
Control 0/12 (0%) 0/12 (0%)
NMU only 11/12 (91.6%) 5/12 (41.6%)
NMU+HAs 0.1% 7/12 (58.3%) 3/12 (25%)
NMU-+HAs 0.2% 4/12 (33.3%) 3/12 (25%)

a. First times i.v. NMU and treated various concentrations of HAs (0.1% and 0.2%) at same day.

Table 2
Inhibitory effects of HAs on WEHI-3-induced leukemia model in BALB/c mice
Leukemia
Treatment® Tumor Incidence  Rate of death
(“o)
Normal 0/11 (0%) 0/11 (0%)
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WEHI-3
HAs 3%
WEHI-3+HAs 0.5%
WEHI-3+HAs 2%
WEHI-3+HAs 3%
ATRA
WEHI-3+ATRA

11/11 (100%)
0/11 (0%)
10/11 (90.9%)
10/11 (90.9%)
8/11 (72.7%)
0/11 (0%)
9/11 (81.8%)

5/11 (45.5%)
0/11 (0%)
9/11 (81.8%)
8/11 (72.7%)
6/11 (54.5%)
0/11 (0%)
8/11 (72.7%)

a The animals were injected with WEHI-3 cells after then treated without or with HAs 0.5-3% until 32

days.
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