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Research progress in mechanisms of functional components in tea on lung cancer

WANG Wei, GUO Ya-ling
College of Horticulture Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: Lung cancer has the highest incidence among all of the world’s cancer diseases. Since the incidence and mortality of lung
cancer have been increasing year after year, how to prevent and control it arouses general concern in the world. Tea is a healthy drink
and has sweet-bitter flavor. It is also slightly cold and non-toxic. Many experimental studies show that a variety of functional
components included in tea can be used for preventing, directly intervening and assistantly treating lung cancer or other malignant
tumors, so they will be a potential candidate for natural antitumor drugs. For example, tea polyphenols, caffeine, tea pigment, theanine
and tea polysaccharide can well inhibit the proliferation of tumor cells, induce apoptosis of tumor cells as well as regulate the
expression of related gene and protein. The paper reviews some major researches of prevention and treatment on lung cancer by
functional components of tea since 1970, in order to provide reference of systematically cognizing tea’s mechanism on opposing lung
cancer, using tea and functional components to resist lung cancer in a safe and effective way, cultivating new varieties of tea armed with
high level of specific components and developing new tea products.
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(NHOH)ZR B 1 L 4f (M i 2 2R 2009 4, 7R
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FIKAERE. 2012 4F, T I5S5RCTE 50 R 04 2 )y W 45
PR A, 28 2 Wy 5 VDR BT G A A AR

R, TS MMPS/TIMPS P4 2 4% 22 B 47l 2%
NEHLAEZ —

2013 4F, PRI ERPTR LA 2 By BB A AT 4l
MBI IR UAE /Nt (NSCLC) G 2%t T
S—REAITH, T HRAITH. 2014 4F,
DT HECRIE T R IS 2 By A B A AT AL T R
AEAFRANRYT R AEVE R T AT 4, MR K
AT AT A . IERRZE 2 8 A i Bh AT & —Fh
LA IARYT NSCLC 7. 2014 4F, ikt
T T2 R I 2 By PSRRI e Bk A FH 245 1 2 L B A
WEEE T 95, 4UMIA W E2 EEARIL T, "TLLA
SR AR P ARG

HAET, XT3 ZEyPuE f7E FHNLHIRF T 2
(M BT AT B 3 . S 4 P e . % SR T
S A 2 00 A1) e R I A L AR R TR R S SR A
mRNA. BRI 55 Si@E s, #7070 H i gn 2or
RN ZRERTR, REMT . BT, A
Bhia 7 I 4n e AL R . EGCG ] 3G 5RIm PRYA
I e 250 (07 80 R 4 Pk 2 i Uk, L
DA DG 2 () FE R AR P SST38] B 2y
I IR 2B G 2, ORI R K2 myn]
S Ji R 4 i DNA [R5 s, BELT 40 L 3 T Gol/Ga
A, 4] bR 4 g g 2430 i o 1 Y A P ) B
HE B2 TR T e S A R R G0 Cx43, 1 SEBLPTIE RX
JzE240s ] ] e 4 L 25 B 437 (1 CDA44. CD54)
IRIA, 55 AR 20 A5 P B2 A L T P 2R B 1k
SR BN B T R A ) R 2 RN e 12527,
AT LA A R T VEGF i, i 1 5 244
gh4, TP R I AR RS TR b A A R
P, HOHIRE P Ak, I I SR ARG E F I
b e A 28 A 22 Wy xR SPC-AL 41
KNt HA60 40 os a0 i /e A — e i
FEVLE, —fh 50~150 mg/L, fEULIEEIN,
Hl R A A g, H R R EAREON, #id 150
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RARAENGINE| N S g sg, B 2R R
2013 4, MRk AR SRS 58 R 2 R IR A I
(TBrC) AR W5 T NF-«B. I AN 7 AR K
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Bel-xL HIZiLk, ZZM. TFDGMIA] if Bax f#
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A p53 & — R AL R S R, HgmiE i Az g mT
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M Gy #HEN S #Ek#E H G HAEEN M 3, it ]
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Caspase A& —JS 5 T2 % UM 5 1 5 A /K iR
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MR EAE I . PTEN JE K gm A i) 2 (1 2 R
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AT RS K = R I Iy R A A, ST,
SIS R W] PTEN ik 3832 w] 00 fii e 1) 12 2% 44 (68690,
Survivin ZERF 2 —METEAR T, @ERAET
NEIRRG R B HGRIL4 R 2 H R HE, BAE b
FIEH LR R RIE (B BRRAIR B RR AN T,
p53.PTEN &5l 2 K n] { Survivin ik /KPR,
T Jea 2L R Akt A — 26 i AR KR 7~ 4 VEGF . bFGF
A[{# Survivin ik K U, 7E il 4 23
Survivin ik, 1 PTEN AT, WHEEILR
FE 2 1) 5 525 R o8l W SR I, AEAS 2 W AR
MR, Akt. VEGF Fik/KG-BE T, PTEN ik
AP LR, HEMIES Survivin BRI, [FRBH
s PIBK/AKt 15 5 id@ %, FHAZHME AT G,
1 it e L R A2 R 28 1, R B0 R

HEGE AN A BT R (PCNA) & DNA i i By 4
AT A, A BE A B B T ARk I — % A
R, TEANMIAZ PN RE PR IA R e T B S A i 1
FEVGERREFETD . 2R 2 Myl i LRI K R
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VEGF, #id 2k VEGFR NS HE 54 S, #t—
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MNMERE . Stz AR a R S AR T R 14 140 %o it
IV ML e /b,  HIS DhRe i o1 A T it
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T 35 DR AE B TR) ) A AN s i S b . Ry
WTAN IR AL AN [F) R BE A0 B XAk 7145 75 1) it e 4
ML, OB AR A AR 215
NBER AN TR 16 97 s i oy 2 ik —20
AT AAE T I 40 B R 2 L), B T DG OG
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2 AR T R S B A £ A O R E S
SE 3k
[1] BREEA, REHE. R RAT N B RS R R[]

FRAEEE R RTIEI Z &, 2012, 35(2): 86-89.

(2]
(3]
[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

TiRE. FERATRFRERE [0 B2, 2016(1): 173.
BHHGZE, 2% 598, Caspase-3. ADAMI0 7 filifE h ik 5
MR [J]. RSB FBEE4R, 2012, 7(2): 212-213.
fhVL. SRARBUGEIC & 2 2 I R A A #iEEA
95. Zifi A IR A E2 {421 rh b 1 5 i 7
[0, BARZG 5k, 2014, 29(10): 1092-1095.

Peve s, XAEE. Wik AT 2 AR T SR [0 B
FRIHEI = 2, 2014, 22(8): 1982-1985

Lu G Liao J, Yang G Y, et al. Inhibition of adenoma
progression to adenocarcinoma in a 4-(methylnitrosamino)-
1-(3-pyridyl)-1-butanone-induced lung tumorigenesis
model in A/J mice by tea polyphenols and caffeine [J].
Cancer Res, 2006, 66(23): 11494-11501.

VRANES, B2 Bk, AR5 R R X B9 451 - X R ATT
5t [3]. BAERES, 2013, 42(2): 211-216

PREBUR, SBAERS. JET 2% EGCG (i MLHIwF7e ik
& [J]. PEYEAIR, 2013, 34(4): 789-793.

Cook K M, Figg W D. Angiogenesis inhibitions: Current
strategies and future prospects [J]. CA Cancer J Clin,
2010, 60(4): 222-243.

Fukumura D, Jain R K. Tumor microvasculature and
microenvironment: Targets for anti-angiogenesis and
normalization [J]. Microvasc Res, 2007, 74(2/3): 72-84.
Sagara Y, Miyata Y, Nomata K, et al. Green tea polyphenol
suppresses  tumor  invasion and
N-butyl-(-4-hydroxybutyl)  nitrosamine-induced
cancer [J]. Cancer Epidemiol, 2010, 34(3): 350-354.
Mohan N, Karmakar S, Banik N L, et al. SU5416 and EGCG
work synergistically and inhabit angiogenic and survival

angiogenesis  in
bladder

factors and induce cell cycle arrest to promote apoptosis in
human malignant neuroblastoma SH-SY5Y and SK-N-BE2
cells [J]. Neurochem Res, 2011, 36(8): 1383-1396.

MRARAR, Mg, X ik, . FREBRIRE B i
MM AR B R S AR 2 TOLERIRI T ST [9]. ROk
bR 2E2£4R, 2013, 40(2): 242-249.

SEIEE. MM M) dbat hE R H AR A,
2003.

o B W, XA, E RZHm R S180 /)
B P B B R 2R s [J]. R Aeh BR 24k, 2005,
20(12): 718-720.
BALH, FRfE 3,
24 B 398 N O T Y SR 3R
27(4): 294-295.

W4, G, XIEARH, . REZMmBG I ES B
i Fi e L AR R IR AL [3]. BARAE R b R,
2009, 9(5): 801-806

MRfE X, ska#er]. X2 msgm FUEm A S C-dun S #
BRTFL [0 BUARA AR 2, 2007, 7(8): 1121-1123.

YN A
%, &

- IR TR NG K A B
[J]. dexthBEZy, 2008,



- 3660 * ¢ %% Chinese Traditional and Herbal Drugs £ 48 % %5 17 3] 201749 H

[19] Folkman J. Angiogenesis in cancer, vascular, rheumatoid [36] F &, BR(EX, B TN, 5. RZEXT Lewis Ml
and other disease [J]. Nat Med, 1995, 1(1): 27-31. RASHER MMP-2. TIMP-2 Rk [, BARAEY

[20] Fk#EHA, BRIEX, 1% 77, HEBTHIAIEHSRA K E B2k, 2012, 12(10): 1837-1841.

T T ML A UG R TR T [I]. AR % [37] £ W, AMEH, x| 1, % KEMRERSLITIA
H#EE, 2007, 7(10): 1441-1444. 7 R AR S 41 P i s I R A AT 9], bR R4,

[21] BHEET, WAOHE. B RIAH R WA 2R R & 2013, 32(9): 666-669.

SR AU AR HIEI R [3]. FEEERN, 1984, 14(3): 20-29. [38] ZHEAE. ZR 2 W b A B AT VA TT W 3 =l /N 4 P s e )

[22] 7% i, ZHAFH, B &, 5% EGCG X fiifijs A549/DDP JTROWER [J]. HE )5, 2014, 25(39): 3711-3713.
SR 2 U i RE i R AL [J]. FEREOR AR R [39] EHfadf, »i=2, BRIGER, 55, MMER 5K L ZEE
hi, 2009, 37(3): 288-291. XF WS AR S U B RV E F [0]. Hh R 2% 35, 2001,

[23] Okabe S, Fujimoto N, Sueoka N, et al. Modulation of 4(3): 181-183.
gene expression by (-)-epigallocatechin gallate in PC-9 [40] XUk, SREAK. F N F MR I o7 B % Th
cells using a cDNA expression array [J]. Biol Pharm Bull, e [J FEE 4 Tk e &, 1998, 15(4):
2001, 24(8): 883-886. 230-231.

[24] WRIE T, BRIE, £, %5 KW mER N [41] YLAOYR, Hang X, 3OBTER, 4. FREFEXUE B TR
e A L (D B E HE I TR DD e 9 L IRATF 5[] AR ZE R % P s vk X AR VBT AL [ Z8 R EE, 2007,
Jk ik, 2003, 28(4): 337-339. 27(1): 33-38.

[25] WRiEDE, EEX|, a9, 5 R e v e [42] 1o &R, HITIR, BEhEE. A G m s KAl ST il 40
M5 P B 40 BRS  BORG B ik i sgm 0] o MLFIFENR [J]. A%, 2015, 41(4): 192-195.

FAER, 2003, 7(1): 17-19. [43] Btk FREMBUMIEER RSt ).

[26] xlRer, & 2, £ 3%, % KL Lewis iR HNEE2E: IR 2243 i, 2004, 31(9): 686-687.

AN U R TR AT S 9], R [44] Friedman M, Mackey B E, Kim H J, et al. Structure-activity
AR IT 4 &, 2003, 10(3): 206-209. relationships of tea compounds against human cancer cells

[27] 2 F, FEYE. 2% 2 Ml N e 5% i 4t Ao 3 5E [3]. J Agric Food Chem, 2007, 55(2): 243-253.

HIBLENFFT [J]. WL, 2006, 28(7): 523-525. [45] Liu Q, Duan H, Luan J, et al. Effects of theanine on

[28] HFEME, W 4, R, & KZWmThiE SPC-Al growth of human lung cancer and leukemia cells as well
R FE R [J]. AR EE 2, 2007, 47(31): 1-3. as migration and invasion of human lung cancer cells [J].

[29] #LMEBEH, ER—, ¥, & HXZEWET AMmai Cytotechnology, 2009, 59(3): 211-217.

H460 T2 Koot gn i A A sz [J]. )R BE %, 2011, [46] Fujii S, Inai K. Tumorigenicity study of L-theanine
32(14): 1803-1805. administrated orally to mice [J]. Food Chem, 2008,

[30] i R, BRIED, M@, 5 RZWAs kT A\ 110(3): 643-646.

AT LR ST [J]. P E PP E LS A2 &, 2005, [47] TR, WIRCT, A ST AitE AS49 4tk
25(3): 244-247. PERIPLEIERFE [3]. EERITZ: &, 2009, 11(5): 615-618.

[31] #3E=5, RMH, XBWEF, 5. F 2 W 0 il i s 4t i [48] ERHARE, 2= B, WIHAR, 55 SRR SR A
PR FE R M SEIRA 70 [J]. DURAEWE 2t g, 2010, VR T bk 20 B skl 0 i ASA9 2 S AR R SR AL
10(12): 2220-2224. [0]. HE B4 &, 2011, 13(7): 887-891.

[32] BT, BRARAL, SAMERE, %5 REMARZImIIA [49] ZE5iHe, 4 B ST, S5 REERN N 4K
A R o M A A R AR AL [J). BETTR e i 8 AR R RE M [3]. 58 =R K244k, 2012,
S EHARBISERR, 2007, 46(2): 258-261. 34(20): 2043-2046.

[33] Folkman J. Tumor angiogenesis: therapeutic implications [50] HIEEE. KL WAL K2/ BT MRS [3]. L
[9]. N Engl J Med, 1971, 285(21): 1182-1186. # TR, 2013, 33(11): 152-153.

[34] Benelli R, Morini M, Carrozzino F, et al. Neutrophils as a [61] fif8yl, BREIR, WEY, & 45, SR, 48
key cellular target for angiostatin: Implications for WEPEHE R PrEM KRB E R [J]. EFR5FmR,
regulation of angiogenesis and inflammation [J]. Faseb J, 2004, 26(1): 57-60.

2002, 16(2): 267-269. [52] TR, (%8, $EER. 252 B2 2 i M mopE{E

[35] #KF4E, 38 IR, ZFH, & BIRE G R LW FHRSC [, ASHFF2, 2005, 25(3): 219-224.

fif Lewis il /N ROTIMIREVE MBI 7 [0 BHHE
B4R, 2012, 33(2): 23-26.

[53]

&R, m—B. R R SR B 2R 2 1R A T I g i
[3]. w5 4R, 2015, 29(4): 51-55.



)

Chinese Traditional and Herbal Drugs

Fas8H FI7TH 201749 H » 3661

[54]

[55]

[56]

[57]

[58]

[59]

[60]

(61]

[62]

[63]

[64]

(65]

[66]

[67]

BN, ROESR, WRBrda, S5 2 2 BENTR 2 K A0
& ABA9 ARG TEAF I RIFEM [0 2R HRLAE, 2016,
36(5): 477-483.

s, BEhTE. RS U U A (AB49)
RAIMAIEI AT [J]. 7R, 2006, 32(1): 28-30.

Wil P 1 5 25 S JU A %ok N it 96 4 L5 o 143 4] 26 R )
[31. FEBARZEY N, 2008, 2(3): 38-39.

Nicholson D W, Thornberry N A. Apoptosis: Life and
death decisions [J]. Science, 2003, 299(6504): 214-215.
Weigand K, Brost N, et al
Ischemia/reperfusion surgery and
Pathophysiology [J]. HPB Surgery,

S, Steinebrunner
injury in liver
transplantation:
2012(1): 1-8.
FE2ET, TANGE, ZEHHE. p53 Al Bel-2 165 i 41 41
IR RS BATIT BN R R[] ZMRZEER:
B2, 2016, 42(4): 43-46.

WEMN, BEM, 54, & WTIEA Bel-2. Bax 1
JH RS ML P E R R VR [3]. vh AR R =
k& TR, 2016, 10(13): 1968-1971.

De Giorgi F, Lartigue L, Bauer M K, et al. The
permeability transition pore signals apoptosis by directing
bax translocation and multi-merization [J]. FASEB J,
2002, 16(6): 607-609.

Brooks C, Dong Z. Regulation of mitochondrial
morphological dynamics during apoptosis by Bcl-2
family proteins: A key in Bak [J]. Cell Cycle, 2007, 6(24):
3043-3047.

T, BHEFeE, B BL S8 pb3 ThReit FuEE RS54
AR VR YT B g [J]. 8%, 2011, 33(6): 539-548.
FUEA, #h %, XIBERE, 5. p53 £E DNA 4 s vt
IR RE [J]. 252244, 2011, 46(12): 1413-1419.
PWE, e, 2, . S5ipima 40 Bmi-1 A1 p5s3
fRIk R S [3]. AR R 2, 2017, 25(2): 269-272.
ZEfi . Caspase-3 SRR [J]. E¥L5E,
2005, 11(5): 430-431.

A, KA. PIBKIAKL {7 5% Sl s 5 8 [0,
BUARAE Iz 2433k Ji2, 2010, 10(20): 3994-3995.

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

2= s, THIA, AEE, 25 Survivin A Pten {EiiEE
g Rk e S0 [3] R ORI IR S R, 2011,
12(2): 120-123.

Hang T M, Yang P C, Peck K, et al. Profiling the
downstream genes of tumor suppressor PTEN in lung
cancer calls by complementary DNA microarray [J]. Am J
Respir Cell Mol Biol, 2000, 23(3): 355-363.

Yoshihik H, Toshihiko T, Akiko M, et al. An
HLA-A24-restricted cytotoxic T lymphocyte epitope of a
tumor-associated protein, survivin [J]. Clin Cancer Res,
2002, 8(6): 1731-1739.

Emmanouil C, Stefanie D. Regulation of endothelial cell
survival and apoptosis during angiogenesis [J]. Arterioscl
Throm Vas, 2002, 22(6): 887-893.

XEHE, PREEN, R ¥, 55 4RI OC R B AR
VAN BRI /E Bowen J5 R IR [I].
]z et 2 24 &, 2007, 21(6): 327-329.

R, REE, ThE. NEEHNT TGFE-1 1k
B B R M TERIRT T [J]. BRI S %, 2008,
11(4): 255-257.

Kawamura H, Li X, Harper S J, et al. Vascular endothelial
growth factor (VEGF)-A165b
agonistfor VEGF receptor-2 due to lack of coreceptor

is a weak in vitro
bindingand deficient regulation of kinase activity [J].
Cancer Res, 2008, 68(12): 4683-4692.

EgE, BEE, EEY, 5 = T mE )
NF-xB 51 TRAIL %S A549 48 T 1E HIF 78
[3]. DUNRE2EH: RE2RR, 2012, 43(6): 834-838.
Nagai S, Washiyama K, Kwrimoto M. et al. Aberrant
nuclear factor-kappaB activity and its participation in the
growth of human malignant astrocytoma [J]. Neurosurg,
2002, 96(5): 909-917.

Zerbini L F, Wang Y Czibere A. NF-kappa B-mediated
repression of growth arrest and DNA-damage-inducible
proteins 45 alpha and gamma is essential for cancer cell
survival [J]. Proc Natl Acad Sci USA, 2004, 101(37):
13618-136123.



