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Anti-tumor Effect of Carrot(Docus carota L.) Extracts in
the Human Lung Cancer Cell Line NCI-H1299
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Department of Food and Nutrition, Chung Ang University

Abstract

This study was designed to investigate the anti-tumor effects of fresh carrot juice, methanol-extracts, and A
-carotene on the human lung cancer cell line NCI-H1299. The anti-tumor effect was evaluated by the MTT assay
in vitro. The anti-tumor effect of fresh carrot juice against NCI-H1299 lasted up to 96 hours after exposure; the
viability rate of lung cancer cells decreased below 50% after 48 hours, and further after 72 hours. The strongest
propagation inhibition effect of fresh carrot juice was shown at the concentration of 2000 x g/ml after 72 hours and
the viability rates was 45.98% even at the concentration of 25 x g/ml. The value of ICso was 23.1 z g/ml when the
elapsed time was 72 hours.

The viability rate of methanol-extract was 52.4% under the concentration of 2000 x g/ml and the elapsed time of
72 hours. Under the concentration of 10004 g/ml and the elapsed time of 48 hours, A -carotene decreased the
viability rate to 29.99%. The ICsy value of A -carotene was 691.2 yg/ml after 72 hours. According to the above
results, the anti-tumor effect arose in NCI-H1299 when the concentration of the fresh carrot juice or the [ -carotene
was more than 25 zg/ml or 1000z g/ml, respectively. On the other hand, the methanol-extracts showed a weak
anti-tumor effect even at a concentration as high as 2000 z g/ml.
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Table 1. Viability of the lung cancer cell NCI-H1299 according to the carrot juice exposure time

=59

- A=

Kotrlol REFESREH

(%)

Concentration of the carrot juice( x g/ml)

Hr
2000 1000 500 250 100 50 25 F-value
’ #81.59 A84.91 91.52 490.12 88,17 A84.92 A95.48 338%
+1.66 +1.73 +2.20 +328 £2.19 +3.86 £2.14 ’
B B be B b B be B 3 B be B a
8 41.97 43 60 47.33 43.65 42,24 43.65 56.21 106204
+0.91 247 +1.16 +1.25 +1.83 +1.64 +0.86
C. e C. d (o od [o be c b C b [ a
n 25.31 29.54 30.74 3222 33.82 34.53 45.98 65.08%++
+0.79 +0.97 +0.78 +1.09 +0.81 +0.57 +0.30
©26.40' 28.65° 30.16* “31.46° 33.94° €36.30° €48.49" 167 9%+
+0.70 +0.71 0.58 +0.53 +0.49 047 +0.40 '
F-value  580.05%**  264.44%*%  466.18%**  22256**  30007***  [2391%**  37699%*+
N.S : Not Significant, **p<0.01,  ***p<0.001.

1) ab : Mean with not sharing common superscripts are significantly different (row).
2) AB : Mean with not sharing common superscripts are significantly different (column).

of StHE YZ& 81.59%, 48A]7kol 41.97%, 72A1%t
o] 25.31%, 962|139l 26.40%E v}ERI T, 1000 g/ ml
o] 79 24A]7kol] 84.91%, 48X 7t 43.60% 72|
ol 29.54%, 96A17ko] 28.65%S, 500 ug/mle] 7§
B 2470 91.52%, 48A)7hol| 47.33%, T2A]3te)
30.74%, 96A17tl] 30.16%2 FERAUCE 250 xg/mlo)
ASe AN SAE YEE 90.12%, 48A]7Hol]
43.65%, T2AZHO] 32.22%, 961310l 31.46%%, 100 «
g/mle] 739 24A13to)) 88.17%, 48A|7kel| 42.24%, 72
A7l 33.82%, 96A13t0) 33.94%%Z, 50 ug/mle] S
B 24X 84.92%, 48A|Ztel] 43.65%, T2AIZhel
34.53%, 96A17tel| 36.30%F, 25 pg/mle] AL 244
Zboll 95.48%, 4871kl 56.21%, 72A)7kol| 45.98%, 96
ATt 4849%F JERRRULE o[HY B AFL A
SA LT NCI-HI1299¢ ta] 24Atoll = RE Fxol
A 80% ©]39) FAE FEES JEARIL, 484
TRE 25pgmle Adstae 50% o|dte] SAX
BEES Bo|7] AlFel 2RI o] F U A X
AEES Yehliglon, %A1 AL NARITG
feldoz vy YL JERRATHP<0.001)
(Table 13} Fig. 1).
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HEE 2531%, 1000 zg/mld o} 29.54%, 500 ug/ml
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o 3382% SOpugmlY w 34.53%, 25ug/miY o
45.98%Z JERNQ T, 96417k A4S 2000 g/mlY
o) A AJZES 2640% 1000 xg/mld w 28.65%,
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Fig. 1. Survival curves of NCI-H1299 cell according to the
clapsed time afler exposure at the different carrot juice
concentrations.

-O-: 24Hr, -x-: 48Hr, -W-: 72Hr, -A-: 96Hr.
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Table 2. ICs values of NCI-H1299 cell according to the

carrot juice exposure time (pg/ml)
Time of exposure(Hr) 1C50
24 6220.6
48 374
72 23.1
96 24.3
o A% 9T 43S ¥} R4S AT 4
2g0] fHoR Flald SAAALAT} 223
T A% EHOoHp<0.00]) T= Wit vl Y&
&9 sl AYcKTable 17} Fig. 1).

ol AME FEH H LA EF NCI-HI12999]
el B2 AFL 2000 gg/ml, T2A Y W 25.31%2)
S E HZ&S Ve 713 A% S 94 8T
& UJEplidien, 2Spgmle] F=AME AEE
4598%2 FAEAE YR

ICso%k- Table 2014 K= uls} Zro] 24A]3te] 7
9 62206 pg/mi, 48A)7ke] AL 374 pg/ml, T2A7}
o] A% 23.1pgml, 96A12te] ZF 243 ugmlE
el o T2AIZe) 231 pgmlo B MY Fe g
YERR A

2. HietMZ 2 NCI-H12990]| Chgt S oels F

ol A <A EF NCI-H12999] 3t 32

F2ed ¥4E= 293

2 Weg =Z2-2 2000, 1000, 500, 250, 100,
Al T3 NCI-H12999] A28t
24, 48, 72, 96A17E B WG} Fof AR AEES
Table 37} Fig. 29 AAlsldch
Table 304 B uls} Zo] B2 g 5589
2ZAZt] G2 HE YEEL FE7} 2000 1 g/ml
o] 79 24A17H w 83.05%, 48A17FY W) 62.54%,
TAZHE ) 5240%2 AlZto] Aol wel $AE
BEEO) g AT =E2ACE AT BE
&o] 63.06%2 oA F7kke e EAtHp<
0.001). 1000 pg/mlY W= FAE AYEFof 244 Tk
93.48%, 48A1ZFoll 75.18%, T2AIZtoll 66.78%, 964|137t
o 71.85%%E, 500 xg/miY & 244740 96.12 %, 48
AlZboll 82.93%, T2A|7hol| 74.53%, 9617k 79.99%
E, 250 pgmiy wis 24A17he] 96.22%, 48A17%e)
88.70%, 72|17kl 86.25%, 96|kl 89.51%= EW)
o] NAZAAE Alzte] e met AT BES
o] Zragon] 96AI1tdle T2AIRME vl YEE
& HYth 100pgmd s 2477 GME BE
£ 97.21%, 48A17Fol| 98.59%, T2AIZtell 93.26%, 96A]
7ol 91.22%Z, 50 pg/mi shi= 24A17ko] 90.28%, 48
A|Zbel 102.10%, 72A17k0) 97.99%, 96A17tol 93.48%
£ JehiAch(Table 37 Fig. 2)

Table 3. Viability of lung cancer cell NCI-H1299 according to the carrot methanol-extract exposure time (%)
Concentration of the carrot methanol-extract( . g/ml)

Hr
2000 1000 500 250 100 50 F-value

o A83.05° 93 48 496.12° A96.22° 97.21° %90.28"™ 436%
+1.98 +3,08 255 +1.96 +2.80 +2.84 '

8 B62.54° 575.18° ®82.93° "38.70° 98.59° M02.10° 66,6414
+1.70 +1.64 +1.99 +1.41 +2.50 +1.39 ’

n 52.40° %66.78° €74.53° #86.25° 93.26" *597.99" 06 75+4+
+1.97 173 222 +1.64 £1.22 +1.59 '

% %63.06° B71.85° ¥79.99° ®89.51° 91.22° %9348 ALSTH
+1.67 £2.06 +2.02 £1.56 +1.64 224 ’

F-value 47.52%%+ 21,9844+ 17.20%#+ 6.65%* 2.56™ 6.08**

N.S : Not Significant,

Hpc001,  *+*p<0.001.

1) ab : Mean with not sharing common superscripts are significantly different (row).
2) AB : Mean with not sharing common superscripts are significantly different (column).
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Fig. 2. Survival curves of NCI-H1299 cell according to the
elapsed time afier exposure at the different carrot
methanol-extract concentrations.

-O-:24Hr, -x-:48Hr, -JM-:72Hr, -A-:96Hr.

G2 e 3389 x| o dAE Y&
< AYEE BE & Qo] B2 AgE F
229 3% 2000 g/midlA 7H e AT Y=
€5 2o 71 A dARFAE B A0
o Fxo @& AAE YEES HH 2000 xg/mlo]
M 5240%, 1000 zg/miol A 66.78%, 500 ug/mio)x]
74.53%, 250 pg/mic]|A] 86.25%, 100 . g/mlol A} 93.26
%, 50ug/mlolA 97.99%F yehio] Exs} Wold
of me} YE&L FdHoZ FolA(p<0.001) B
A7) AAade 73S 2ot (Table 33 Fig. 2)

v ¥ g2 vge 2380] JUYMNE AZS52]
of &l ANERE HolA ¥Rthn EuF:,
5% dAFdAe g2 g 3280 19, A7
AR, Fud, dad, AF®F, Aol AEFd
el vkt AXEHEIAE eI R aEA
2 Ag439 fAe A% 2o

olde] A#RE FHE BT WEL FEES
2000 pg/ml, 2A1HE o} JHF W HAHE AEE
5240%% JERIo Y O A} v]ofetsith

Table 45 XH F2 g FE59 ICsHS 24
AJZbol| 5638.1 xg/ml, 48A|3 el 2912.0 yg/ml, 72A]3F
o 21575 pg/ml, 96A1Zt] 3089.9 g/miS ERRR
t}.

3. BetMZZ NCI-H12990]| tHst B-carotene| &t

njAtoll A F9ldted 2000, 1000, 500, 250, 100, 50z
gml =2 HohA ¥EF NCI-HI2999 Helsta] 24,
48, 72, 96A1HEL MG T AX Y& AFs
4 c}(Table 5¢} Fig. 3)

Table 58} o] NCI-H1299 H M X3l )@ B
~carotene®] ®=&A|7te] WE GAHE QZES AN E
o FE7F 2000 pg/mlY wf GHE PEEo] 2443
o 45.71%, 48217t 13.37%, 72A)3kel] 11.64%, 96A]
ZH 1038%F JER Ajto] Ade) wat X
AEgo] foHoz Al gdaust FrH8I%A
THp<0.001). 1000 xg/miY W= 24A| 3ol 67.27%, 48
A|Zol| 29.99%, 7247kl 26.12%, 96A] 7 ol 24.38%¢]
S E YE&E JYEPNITH(Table 59} Fig. 3)

B-carotene?] Fxo] wWE YME AEE&E Hn
3 E9(Table 59 Fig. 3) ¥=7} WHold 45 P
AEgo] FUkete AT Zhdhe AYS B
Aok 2447 o Tl E YA E AEEE ¥
w3 EE 2000z g/mio]A 4571%, 1000 xg/mloA]
67.27%, 500 zg/mlo A 78.65%, 250 g/mic]A] 85.61
%, 100gg/mic]A 93.02%, 50 pg/miolA 110.67%E
YERAR R, 48410 wi& 2000 zg/mlcllA] 13.37%,
1000 e g/mlo| A] 29.99%, 500 g/mlof|A] 66.74%, 250
pe/mio) A 92.56%, 100 gg/mlolA] 98.75%, 50 xg/ml
oM 104.03%2 Jehich 7247t o Fko o
2 gMT AEEL 2000 xg/miohA] 11.64%, 1000 4
g/miol| A 26.12%, 500 xg/miol A 64.78%, 250 z g/miol]
A 91.60%, 100pg/mio) 97.88%, 50 g/mio] A
101.16%% e, 96A12tY W& 2000 ¢ g/mio] A
10.38%, 1000 y g/mlol|A] 24.38%, 500 xg/miolA] 75.70
%, 250 ug/miol A 100.28%, 100 zg/miolA] 103.05%,
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Table 5. Viability of Iung cancer cell NCI-H1299 according to the f-carotene exposure time (%)
Concentration of the B-carotene(us/ml)

Hr
2000 1000 500 250 100 50 F-value

o M5l 6127 78.65° ®85.61° 93.02° 11067 110.22%+
+0.30 2,59 £2.77 131 £3.05 +1.23 ’

a8 1337 £29.96° 66.74° %92.56" 98.75° 104.03° 76.12¢+*
$0.23 £0.19 +1.44 £227 15.78 18.60 '

-~ “11.64° $26.12° 64.78° %91.60° 9788 101.16" 153.70%++
0.63 230 +3.24 £291 4.96 297 ‘
D d B, c b A ) 3 a

% 10.38 24.38 75.70 100.28 103.05 104.21 199.22%%¢
10.16 2,01 15.39 +1.29 13.10 298

Fevalue  2031.45*** 103.08*++ 3.69™ 851+ 0.88™ 0.69™°

NS : Not Significant, **p<0.01,  ***p<0.001.

1) ab : Mean with not sharing common superscripts are significantly different (row).
2) AB : Mean with not sharing common superscripts are significantly different (column).

50 pg/miol A 10421%2 Yeh} $57} Yoldd] o}
2 GAE YEgol FYHeE Z7HrHp<0.001).

HYHAZEF NCLHI2999] tfdted  B-caroteneS
2000 pg/mle} 1000 pg/mlo] FEoA fejHoz v
< ME YEES JEMAT 2000 zg/mid N &
xE 24A)RE, 1000 pgmioME =% 48227 E
$e YEEL Holu YHAX FHgAaHE g
Witk
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Fig. 3. Survival curves of NCI-H1299 cell according to the
clapsed time after exposure at the different B-carotene
concentrations.
~O-: 24Hr, -x-: 48Hr, -~ 72Hr, -A-: 96Hr.

Table 62 KW ICsto] 24A12tY w] 1801.0¢ g/
ml, 48271 W 727.8¢ g/ml, T2A17r o} 691.2u g
ml, 96217t o 75044 gmlS JERNZ OB 7247
o 691.2¢ gmie 2 74 e & vehigith

ool AIJE FiH E W AM HIAMEF
NCI-H12999)] tiaiAl @2 AF 25 pug/mle] As=
ol A, B-carotene 1000 zg/mio]de] myTofA ¥
GEHRZE Yo dgg FEE2 2000 4g/ml
LEEAME FgEFH7L vt B2 ASEH
B-caroteneo] 5Y T W B2 HFLS 1 HE
% B-carotenc®] o] olF HL2Hk %2 FYEH
& Jeha, 50xgmle] AEzdde 32 AF
o] B-caroteneRT} 2 FaARE eI of
B3 A2 d8F Patst YA g g9
7 B-carotene o]9led] T We] g EAE GAIE
BAGAA A GHEIA} e 538 5 AU
Aok @ 59 AN A VAT, AFAR
SR, A3 2F AXE, A% oMHE o dial 22
9] ethylacetate+&80] £ MEEPEAAE B H
H|3} B-carotenee AEEAZHIA7} vt B
a3l & A7 AEFE g2y fARE 2HE
Heoh

Lampe'} Pryor 519 x)4:9} 7o) vlghm, &
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Table 6. ICs values of NCI-H1299 cell according to the B

—carotene exposure time (pg/ml)
Time of exposure(Hr) ICs
24 1801.0
48 727.8
3 691.2
96 750.4

714, Holdf 2 vE THY B g Edd
F53 g0y o] EAEL WA zF, Fu2H
g $49 322 it 23, 8 As) st &
3 5o 284S 45 Hg¥ & otz ot ole
Zo| FZ AF 39 o8 JEE= JAES A
3 BN & 94 E YIS AR 4
g€t

B AFE in virode] AFolnz YA W Y
£ B3t 1 ERE FHsol & Aojn T
FA71A, 7 & JA 5o F5A77 8}
o3 AteE

V. 29% % A

Q¥ HMEZE NCLHI299 g 2 AFH
ete 328 2 f-caotened] FLERE Yolr)
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