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Anti-cancer Effects of Sargassum micracanthum Extract on Non-small
Cell Lung Cancer Cells

Hyun-Ji Park*, Seon-Eun Park'*, Gyoo-Yong Chi!, Yung-Hyun Choi? Shin-Hyung Park'*

1: Department of Pathology, College of Korean Medicine, Dong-eui University,
2: Department of Biochemistry, College of Korean Medicine, Dong-eui University

Sargassum micracanthum (SM), a brown macroalga widely distributed along the Korean coastline, is known for its
diverse pharmacological activities, including anti-inflammatory, antioxidant, and anticancer effects. While its ability to
inhibit the migration and invasion of head and neck cancer cells has been reported, its cytotoxic activity against
non-small cell lung cancer (NSCLC) cells remains largely unexplored. In this study, we evaluated the anticancer effects
of an ethanolic extract of SM (ESM) on NSCLC cells, focusing on apoptosis induction. ESM significantly reduced the
viability of H1299, PC9, and H1975 human NSCLC cells in a dose- and time-dependent manner. Treatment with ESM
increased the sub-Gl1 cell population, annexin V-positive cells, and apoptotic nuclear condensation in a
concentration-dependent fashion. ESM also upregulated cleaved PARP expression across all tested cell lines.
Collectively, these findings indicate that ESM exerts anticancer effects in NSCLC cells by promoting apoptosis,
highlighting its potential as a natural source for novel therapeutic agents against NSCLC.
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AN EZH2(non-small cell lung cancer, NSCLC)dt AA| x|t

(small cell lung cancer, SCLC)2& WHu], o] 5 NSCLC7}
85%Z AtA|ste] £ Azdido]l Hct). HYge xayozA
&, ggststay, WAtk g, EHX| 2, 992 5o QA
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E

2

2] 9t E35] AndAQlA}l £8K|(epidermal growth factor
receptor, EGFR) EdW¥o|E 71Xl NSCLC #x}oA] osimertinib
I} Z2 EGFR H=2AIZ|UA AA|A|(tyrosine kinase inhibitor,
TKI)7} 2X184 W& 7] 7Hprogression free survival, PFS)E §9]
M4 AXslY BEX a2z ARJAYGTP). E3 pembrolizumabit
Ze HAdA= XA NSCLC At 7ZAWA 4Hre &
(objective response rate, ORR)1 HAAE7]|7Hoverall
survival, 0S)& 7J4A1A ©= 52 atoetetewat Walstol A}
8513 o, 2 A4A Uy g BAgoz A8 Az
2 A=To] AN 278 Aol

3
o|

1990t} o]% paclitaxel, doxorubicin 5 MAE G gt
A7t B xa2o =PHACHM 0, 1 o] Qi B3, =& 5
U0 F0] HAZNA FAE FAES0] HY AxE ¢ 5248

A et BHe Mol AL AYNY WA AYstAcH?. o
s s Ze FAAS Wesll UNmY ofFEAA

(apoptosis) 9%, HExZx7] AX], Mo] Y FHAA AA|, £ 0]
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HAAZ g4t ISR WY S5 5 OFd
Sol e FHS YEHAQTE Y. B3 Ao Uwolaat 2
A2 199 We gaEe AUESES AMstE o
—‘i_,ﬁgi R3] 1 QItH?, E3] olxt Q&) ginsenoside Rg3
+ NSCLC gtxpojlA wigo|gt Fotstetoia ¥ Al AEST
ORR% Ndstel S04 B Hi IY ExAE S99 ub
0. mebd HdEe Aze B9 ARA A Feg YA
2 Z&dty olct
L
olct. fuxog Ul A, At 5 ZEROl FHEsHA 2L
fucoidan At 200 W\t Qb AFoA 7T Wol ZAM s
2 42 3 shpolth, 20241 BuE QaATCNE FagA ¥
%}r SRt A BAL fucoidang 77 £ o 671€ AELy}
o9 Xa7t AMEE Aol ARG, 1 9] fucoxanthin,
phycocyanin 5 Ot siEfF 2ol Hg JA &S B vt
ol &2 ExF fd SAEY FLanE AE5Fer gAaT I
271 AT, B3] sjxfFE FEH R AA(ME)ANE TR
Foj(ErR)E Tog gtojgRor FEF a7t g FAeR 7]
gt
A7MA| B AWK Sargassum micracanthum) S-ofxlo} <9k,
sl MZESH QB YR o] Aalsts ZEFOITY. 2 of
s QoA ATHRARLY] Alst YU, FulolRA, BF
ghgdo] BREJCHE, o] six2oA Ealg plastoquinone
A s oA @ DPPH stz A7% 5 Zas gals
BADY jsoketocharbrolic acide LPSZ Sw=3F ChAlA|
FWSe AASETHY. S8 bt e 252
2 A2 Ties B2® oBoEA o5 Bis
. 32y AR RAe] NSCLCO] ot gfetmutt
=
o]

l

obf 479 ub Qoh B AP: WHIRANY o 5%
(ethanolic extract of Sargassum micracanthum, ESM)
NSCLC HZZ9] ZAl0] 0]R]= HES ofZEA|A Qutd] XS
g0l mAMH At oj3 A Agylo] Bushe upolct,

R

1. A8
A 2ARE oEhe £EE(ESM)2 SIYYAIL S A2
(https://www.mbris.kr/)2 E35]| s]Yujo]QuiFofjx] Eokdtorr},

ogtgls AFEEARE AAEA] ZAHS(N 33° 26° 6" E 126°
56" 43")oflA 2011 9¢¥ 269Y AASH ZIIA|RAEES 70% ofgt
=2 E2= R Z&5% =T =gdgtoy, ol
dimethylsulfoxide(DMSO; Amresco, Solon, OH, USA)o] 100
mg/md =2 0] AMESHgiT

2. Al |

H1299, PC9, H1975 Q17 NSCLC M=ZF X A|grjsty kst
g o3y mapdozHy F@Ugth ZE AEs
RPMI-1640(WelGENE, Seoul, Korea)o] 10% fatal bovine

serum(FBS; WelGENE), 100,000 U/ ¢ penicillin(WelGENE), 100
mg/ ¢ streptomycin( WelGENE)S #7}sto] 37°C, 5% CO, &7
oA wf st

3. MTT assay

MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide] assayS £33 Al®x FESL EA519ct. H1299, PCI,
H1975 NZE& 96 well plated] welld 2x10°/QR B=slu, e
g ESMZ 5='8(10-100 pg/m)2 AN2|otQct. A2 & 24-724]
o] Zast |, 7 wello] 2F 5= 0.5 mg/m7} H =5 MTT &
9(Duchefa, Haarlem, The Netherlands)g A7}stil 24]7t &9t
37°CollAl ¥HAIZTE o] A3’d€ formazan A2 DMSOE ©]
g35to] 9As] 85271 F, microplate reader(Molecular
Devices, Sunnyvale, CA, USA)S o]83] 540 nmoA &3S
sgotgct AE MRS 42 HAT oA g dE2Y §Y
g 71702 o, 24 2 FYTE WEIE VAo AN

ERI-FI

&

4. Trypan blue exclusion assay

Trypan blue exclusion assayS £ Al ME&E HItst
%tk H1299 AlZ: 12 well plateo] welld 1x10'7), PC9 U
H1975 MZLX 24 well plated] welld 1.5x107}® BZs}ict.
e 3 ESME 5EH(25-100 pg/m)2 R2jat 48-72A7 &
o wjstth. 1 ¥, NZE 47sto] PBSO] SISt 0.4%
Trypan blue 8% (WelGENE)x} 3:19] v]-&=2 &3gstgict &gta
hemocytometero] U3t &, 0|7 3loA] oMoz HM
AU AES AN BN G BE AEUE AR
42 ZEE 0% ASE o gE dsdel 9F A2 &
NEoz dlol, 72 2o HE AR 2E WEgR ol 7
Fagct.

r>" uy Lot njo

5. Annexin V-FITC/PI gX& E3t ofFEAIA &4

Annexin V-FITC/PI JMHS 0] 835}0] ofZEAAE BAs5}
%t H1299 2 PC9 HlZE 6 well plateo] welld zzh 5x10'7,
1x10°7] 2735t 9, otg 3 ESME 50-100 ug/mslsq =z2 %3
sti 48A|7F Eot WYtk 1 &, HEE
V-FITC/PI apoptosis detection kit (BD
Pharmingen, San Diego, CA, USA)Q] ArE X|Zlo]| we} HAis}
¥t gM"E AEzE SAR EXA7](FACSCaliber,
Dickinson and Company)g ©]&3sto] BA5}¢0om, Annexin
V+/Pl- NIZ& %7] o}FEAA NEZ, Annexin V+/Pl+ N ZE&
%] ol BEAAZ ML

5lo] Annexin

Biosciences

Becton

6. Sub-G1 ¥A4& &t olFEAA 57

NZZ7] % sub-Gl BAHE E3] olZEAAS Hrlstgct.
H1299 A=t 6 well plateo] welld 5%10%7], H1975 NZL well
g X100 BFspion, o & ESM% 50-100 pg/mlo] &g
& 2lsteict. 4817 vl &, N ZE S sto] 4°ColA 80% OfEre
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2 1R 3¢ u4stgic. u" M= PBSE 18] AASH 2,
propidium iodide (PI, 50 yg/m; Sigma-Aldrich) @ RNase A(30
ng/md; Sigma-Aldrich)S EgHst ML puffero] HEFSio] AL
oM 3083t PSAZTh 9ME AZE SAZ BAY|
(FACSCaliber)2 o] 83to] BA5t9 1, AA| AEZZF7] 5 sub-Gl
Qolof] ot AlE vl@ OFEEAIA AIEE S|MsIYC

7. DAPI @48

Aze] & ®E  wWske WA sl DAPK
4’,6-diamidino-2-phenylindole; Sigma-Aldrich) @M 23885}t
Act. H1299 AZ= 6 well plated] welld 5x10%7], PC9 Az
welld 1x10°7) BZsl9on, t}g g ESMZ 50-100 pg/meo] &
=2 XI5t H1299 A== ESM X2 48A]7F &, PCY9 A=
= BAF & A2} 2ASI] 3.7% paraformaldehyde £
(Sigma-Aldrich)2 A8sto] 1587t 1AskL PBSE AJAlstgct.
1 3 Cytospin (Shandon Inc., Pittsburgh, PA, USA)E o] &35}
o] JZE &afol= Fetro] RAR|7|L, DAPI §H(FF5E 2.5
ng/m)O2 1087F otalolx @Alatgich. ol% PBSZ 24t AlA
53l mounting dto] FLJu]7(Carl Zeiss AG, Oberkochen,
Germany)o2 o gejs WSt SEEAY wad Fejol
A2 7bR KEE OFEEAA HE2 Busigit

AAY BES Fo G WFS BASGIC HI200 AxE
6 well plated] wellld 5x10°7], PC9 ¥ HI1975 AZ: welld
11057 Bxstgon, cfe 3 ESME 50-100 pg/mle] =g
A2)stgct. ESM #2] 48Xt & ZFzb 2A3to] RIPA buffer
(Thermo Fisher Scientific, San Jose, CA, USA)o]| protease
inhibitor cocktail (Thermo Fisher Scientific) @ phosphatase
inhibitors (ImM Na;VO, ¥ 100 mM NaF)& A7lsto] 23519
ot 831E MEE 4°ColA 1AZF ¥HgAIZ1 £ 12,000 X goflA] 30
w1 AR ste 435S 2t @A P2 bicinchoninic
acid (BCA) protein assay kit (Pierce Biotechnology,
Rockford, IL, USA)E AR8ste] £33519i, Zt MEY 20 g9
RS 8% SDS-polyacrylamide geloflA] %7]%9-5(SDS-PAGE)
st &, PVDF membrane (Millipore, Bedford, MA, USA)o&
transfer 3}9¥t}. Membrane2 3% bovine serum albumin
(BSA, GenDEPOT, Barker, TX, USA) &0 g Aleofx 3087t
blocking $t §, 1x} &A|S 3% BSA 890 1:10000.2 3]A5}t
o] 4°CoJA overnight ¥rSA|Zct O} 4, TBSTE 147t &9
2Z1) NIAsH &, HRP-conjugated 2X} @A|S 3% skim milk
(MBcell, Seoul, Korea)o] 1:50000.2 3]A35to] Al2ofA] 1&]ZF
=9QF WRSA|ZH . Al TBSTZ 3087 A|ASH &, D-Plus ECL
Femto System (Donginbio, Seoul, Korea)S ©0]£35to] Tuizl
dicE ZA&519ct. Cleaved PARP &A= Cell Signaling
Technology (Beverly, MA, USA)olA tU5t¥ 1, Actin A=
Santa Cruz Biotechnology (Santa Cruz, CA, USA)oJA U35}
At

QE AlY A= Hi(mean)+ BE T XK standard deviation,
SD)2 AT A4 242 dd#AHEA(one-way ANOVA)
3 Tukey?] A}E ZAA(Tukey's post hoc test)2 &3] P < 0.05
A A BAHoz golgt Zos BFsYULG. RE BA B
GraphPad Prism 10.4.2(GraphPad Software, San Diego, CA,
USA)E o] gstel £33tsict.

<]

2

1. ESMo] NSCLC A= &g x| JF

ESMo] NSCLC AZ9] ZAlo] Xl J3g F7ish] sk
H1299, PC9, H1975 N|ZZo]| ESME T}o¥st & 5(10-100 pg/mb)
2 AZH24-72A17H)22 A2|gt & MTT assays 4+3stgct. 1
A3, Al NZF 2Rox ESM Ao met 5= @ AR o&ER
o2 N QJEgo] Zaste o] WEEYoH(Fig. 1A-C), 0|
% HI1299 A=7} 7P w2 24942 Jerdoh 8, PCY ¢
H1975 MZE& 25pg/m o|5} sEolAE folgh MEE4o] et
UA] oo}, 50 ig/me odolAlE @ NEFA AR ants
B ATKFig. 1A-C).

MTT assayr A2 mEZCejo} G4 &2 7|¥og A
T PEGL PFoR HYiste Wtolnz, o]F wgstux}

3
RN
T

trypan blue exclusion assayS Fdf Ao} U&= A= &5 AH

Assto] AEEE FAstgo. 3 Zal, HI1299, PCY, H1975 A

Z 250jA ESM Mg 48A17H X 72417 3 B oERY AE

2 74t &9l oni(Fig. 2A-C), §3] H1299 Mz: 7Mg 2
WS8E B MTT assay Zue} A5t olde] 2HE F
asld, ESM2 NSCLC NZZ9] A8 gaNoz sy, 1
Zo| = HI1299 M=o 71& 75t x| fat2 UepdL stolst
gt

A) H1299
120
_ 100 gk - m24h
S I.. m48h
2 80 B 72h
3 60
: "
2 40 SR
[ P
O 9 I:, I.:,
0 . - :
0 10 25 50 100 ESM (ug/ml)
B) PC9
140 \
ns
120 : .
-~ ns
S0 &l - m24h
> B 48h
§ 80 B 72h
s o0
Z Tm
3 40
20 '
0 -
0 10 25 50 100 ESM (ug/ml)



H.]. Park et al

123

C) H1975
140

120
ns“sns

B 24h
0 48h
I B 72h
0 I

100 ESM (ug/ml)

Fig. 1. Effects of ESM on the viability of NSCLC cells assessed by
MTT assay. (A-C) H1299 (A), PC9 (B), and H1975 (C) human non-small
cell lung cancer (NSCLC) cells were treated with ethanolic extract of
Sargassum micracanthum (ESM) at concentrations of 10-100 pg/m@ for 24—
72 h. Cell viability was evaluated using the MTT assay. Data are presented
as the mean + SD of three independent experiments. Statistical analysis
was performed using one-way ANOVA followed by Tukey's post hoc test
(ns, not significant; * P < 0.05, *** P < 0.001 vs. untreated control).
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Fig. 2. Effects of ESM on the viability of NSCLC cells assessed by
trypan blue exclusion assay. (A-C) H1299 (A), PC9 (B), and H1975 (C)
human non-small cell lung cancer (NSCLC) cells were treated with
ethanolic extract of Sargassum micracanthum (ESM) at concentrations of
25-100 pg/me for 48-72 h. Cell viability was determined using the trypan
blue exclusion assay. Data are presented as the mean + SD of three
independent experiments. Statistical analysis was performed using
one-way ANOVA followed by Tukey's post hoc test (* P < 0.05, *** P <
0.001 vs. untreated control).

2. Annexin V/PI 9A1.S &3t ESMO] olZEA|A Gt HI}

obx] #Hol3t ESMO] A|ZLSAl oA &1l7} ofZEA|A Quld]
o3t QRS &915t7] 9J3fl annexin V/Pl ¥ & QXT EA
S 438519t Annexin Vi OlEEA|A ZE7|o] AT QEo
L %% phosphatidylserines} ZA%ste] S Uehd,
propidium iodide (PI}= A|Zx8to] &4d HQ A U=z R &5}
o] DNAQ} Agsto =z 75t JUL uwrgsict. webA annexin
VY/PIT Nl %7] olFEAA A, annexin V'/PI' AZE: &
7] OFEEAA E& AA PEY AE2 PREd”. 49 Aw,
H1299 9 PC9 Axo] ESMZ ANg 7J<$ annexin V7/PIT Z
annexin V'/PI' A|Z9] H|go] BT ZJl5l¢ion, & NIZZX @
7oA annexin V ¢/ M2 F H]Zo] 3= oJEXNoz {9
314 Z715tgcHFig. 3A, B). H1299 AZo|xL u]xa] ofx7o]
A annexin V 9 AZ u]go] 8.59 + 1.07%Q.2L}, ESM 50 ug
/my &2 Al 23.47 £ 2.16%, 100 pg/md 2] A] 93.07 + 0.70%2
243] 5716tget. PCY MEOA = Z47b 14.68 + 0.01% (1]A2]
=), 25.96 + 1.07% (50 ng/mb), 58.54 + 7.54% (100 pg/m)) 2
= 9EANY 57t UEAthFig. 3B). o2 ZAxt= ESMO|
NSCLC M| Zo]A] o}ZEXAE Qutste oln|sict,

A) B)

H1299

(%)

Annexin V+ cells

0 5 100

ESM (ug/mi)
PC9
70 "
S
2 5
8
a H 4
4 z 20 "
X0
£ 10
: = 1
R e e T e i 0
A A ¢ 0 50 0
ESM (ug/ml)

Fig. 3. Induction of apoptosis by ESM in NSCLC cells assessed by
annexin V/PI staining. (A, B) H1299 and PC9 human non-small cell lung
cancer (NSCLC) cells were treated with ethanolic extract of Sargassum
micracanthum (ESM) at concentrations of 50 or 100 pg/mL for 48 h. Cells
were stained with annexin V-FITC and propidium iodide (PI), followed by
flow cytometric analysis. Representative dot plots from three independent
experiments are shown. The orange box highlights the annexin V-positive
population, indicating apoptotic cells (A). The percentage of annexin
V-positive cells was quantified (B). Data are presented as the mean + SD
of three independent experiments. Statistical analysis was performed
using one-way ANOVA followed by Tukey's post hoc test (*** P < 0.001
vs. untreated control).

£3 ESMo] olBEAIA S %7}
ESMo] o3 OFBEAA Q¥ ofRE k2 ] 9l

FAE FAE S8 sub-Gl FF #AS $3sHAT Sub-Gl 9
Ao AR MEE G17] B4 M=EEC DNA o] @2 A
2, ol Z2 olFEAIA 3ol DNAZL GHsteg Uehts
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Aotk AP Ak, HI1299 MZAJA sub-Gl A9 u]gL
O]xa] tjRolA 5.23 + 2.04%F oL}, ESME 50 pg/md & 100
ug/mie N3RS u Zz 12.18 + 2.23%, 92.12 + 3.62%2 &
ozxoz ¥A3| 5715t%thFig. 4A, B). H1975 A= %A] 5L
gt AFE B dxFoA+ sub-Gl AE H]-go] 6.25 + 1.01%
¥, 50pg/md R 100 pg/md XZoJA= 24z 16.50 + 1.84%,
44.48 + 4.94%2 Z7}519IcHFig. 4A, B). o]2|§t sub-Gl ¥A4 A
at= kA 383 annexin V/PI @A Zute} A¢e|u], ESMo
NSCLC NZoA olFEAAE LTS FI/1Ho2 UAFsict

H1299 H1975 H1299
8 . 120
¢ 8
! g10
§ Jowst ¢ ot R
0 0 g
£ 60
0 0 -
o ° 04
oom @ W @ W 0 W W @@ W 2 .
2A B4 ) _
§ o mm .
0 5 100
ESM (ugim)

5 Jswar 3 Sub 61
§+— S 175
5 5 &
B aanan s Ann i Ana S AR AR A AR R M !
. . L. a2 w - A2A h g 40
; £
o .
§ {dor £ Foust 2 I
H il 1
0 0 0
,
0 R0

200

100 100

o

0 N4 W g L ESM (ugimi)

Fig. 4. Induction of apoptosis by ESM in NSCLC cells assessed by
sub-G1 analysis. (A, B) H1299 and H1975 human non-small cell lung
cancer (NSCLC) cells were treated with ethanolic extract of Sargassum
micracanthum (ESM) at concentrations of 50 or 100 ug/mL for 48 h.
Apoptosis was evaluated by measuring sub-G1 DNA content using flow
cytometry. Representative histogram plots from three independent
experiments are shown (A). The percentage of cells in the sub-G1 phase,
indicative of apoptosis, was quantified (B). Data are presented as the
mean = SD of three independent experiments. Statistical analysis was
performed using one-way ANOVA followed by Tukey's post hoc test (* P
< 0.05, * P < 0.01, ** P < 0.001 vs. untreated control).

A S50 s we T [uf, o] dHEstE o] o Fh9
x7ztoz WAL HI299 E PCY Ao ESME =¥
2 X3t & DAPIZ @AMslo] FByu|goz A A £

& oEAor Fitoh= o] QL JUTKFig. 5). o2|dt A=

NSCLC A=A o}FEAIAE F=32 FEHF 2 W3t

5. Cleaved PARP &3 ZAIS E3t ESM9| ofZEA|A Qut my}
ESMof| 93t olFEAA JEE 2R £FENA &FUst7] ¢

ol 2®H ZEZ B0l cleaved PARPO @I EASIIL
Poly(ADP-ribose) polymerase (PARP):= DNA £4to] 4I-2-5}o]

BR2 Qnste 3 Y 548, ofEEAA WPoJA caspase-39]
o3l Eojdoz HAE|oZ cleaved PARPE OFZEA|AO TR
HQl Bxt oA= ey, 48 ZAm, HI299, PCY, H1975 A
2o ESME =cdz xastA 371 =3 2504 cleaved
PARP 'TJo] F7lste e &AUY 5 AYUHFig. 6). o2 2
= A ERIgt annexin V/PI @M, sub-Gl1 £4], DAPI gM
Aot W A 024 ESMo] NSCLC AZoA| ofFEAAS

QEFS BAHOR Yot ol

ESM (ug/ml)

H1299

PC9

Fig. 5. Induction of apoptosis by ESM in NSCLC cells assessed by
nuclear observation. H1299 (upper panel) and PC9 (lower panel) human
non-small cell lung cancer (NSCLC) cells were treated with ethanolic
extract of Sargassum micracanthum (ESM) at concentrations of 50 or 100
pg/mL for 48 h. Nuclei were stained with DAPI solution and observed
under a fluorescence microscope at 100x magnification (scale bar = 50
um). Representative images from three independent experiments are
shown. White arrows indicate condensed and fragmented apoptotic
nuclei.

H1299 PC9 H1975
ESM (ug/ml) ESM (ug/ml) ESM (ug/ml)

0 50 100 0 50 100 0 50 100

- W W || ¢ s e | Cleaved PARP

WS e cm— || ——— (| ——— | ctin

Fig. 6. Induction of apoptosis by ESM in NSCLC cells assessed by
Western blot analysis. H1299, PC9, and H1975 human non-small cell
lung cancer (NSCLC) cells were treated with ethanolic extract of
Sargassum micracanthum (ESM) at concentrations of 50 or 100 pg/mL for
48 h. Apoptosis was evaluated by examining the expression of cleaved
PARP via Western blot analysis. Actin was used as a loading control.
Representative blot images from three independent experiments are
shown.

ST

2 d7c Y AdE § =2 T ANEE Ad W

B XK Sargassum micracanthum)® &9 S oIFEAIA &
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EHOIA Frtstgch. 7R AR AEAA EEA 4]
gofgog JlAjEo] QR = dou, FARE AR
+ SANIRA SR(ER)E &

AR WE2YW, Sx(ER)Y JIdNERA E
(Sargassum fusiforme)#} €20l @ AHHSargassum pallidum C.
Agardh)o] SAjElo] Qlom® FypAmAne A3 FAR Y
AlElo] QA fout, U ZANFE(Sargassum spp.)o] &3}
ZRREA AR AYFEZ A 7Hs/d0] ot dlze 93t
Hog ()2 3HEE), ul@k)= FoHH, AULAEREE),
2908%)9 5ol Ao, U9 FFAZ siFste I(ERE),
A% dmtd Asho] sigste U (BiE) Soll ZeEo fo. &
TR RAREE sigo] AAlste ZRFEA U@ER)E 7Kg
Y& Foh= gl disliA R& 7Hs/dol Ae Aolgte §HoJst
A Mg B2, 2 AFoMe HZRRE oEE xEF
(ESM)9] NSCLC ANjzof tfgt FLaas FYstuxt stgict. A
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