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The Inhibitory Effect of NDGA on the Growth of Colon Cancer Cell Line HT-
29 and Its Impact on the Expression of Telomerase
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Shandong Provincal Hospital, Shandong University, Ji'nan 250012, China; 2. Department of Digestion, Qilu
Hospital of Shandong University, Ji'nan 250012, China )

[ Abstract ] Objective: To investigate the effect of NDGA, the lipoxygenase inhibitor, on colon cancer cell line HT- 29
in vitro from the aspects of cell growth inhibition, cell apoptosis and its impact on the expression of telomerase. Methods:
We applied respectively i ) MTT to draw the growth curve. ii ) inverted phase contrast microscope to observe morphologic
change of cells, iii ) scanning electron microscope to observe changes of cell’s ultra- microstructure and apoptotic body.
iv ) RT-PCR to detect the changes of the expression of human telomerase reverse transeriptase ( h\TERT ). Results: Differ-
ent concentrations of NDGA were used to dispose cancer cells separately, with the rise of the drugis concentration, the
form of cells became round, the volume waned, cells abscised from the inner surface of the bottle. and growth inhibition
became increasing abvious. Also through scaming electron microscope, apoptic bodies could be found colon cancer cell
line HT- 29 showed positive expression of hTERTmRNA , which became weaker following the rising of the drug$s concentra-
tion. Conclusions: NDGA which, displays the relying effect of doses, can inhibit the growth of colon cancer cell line HT-
29 and induce its apoptosis, telomerase plays an active role in this course.
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HT- 29 45 iz 9 41 MR W) ) 1L 7R 48 B 2 Bk 2 Bt i
JEHYIRYT ko NDGA I H Calbiochem 23 A, VU %
MEER( MTT )4 I Sigma 23 7, RPMI-1640 15 5% W Fl Ji
FE B A Gibeo 24w, AL /N LV 1 H AT
VU ZE T A ) TR AR SE BT o IR G 28 60 I A% ( BIO-
RAD450 ), B A2 i A Wk A C b st 78 —AU#R ),
PCR 4" 3 {X( MiniCycler 2~ H] ), JSM- T300 4 4 Hi 5%
( HA JEOL 24 8] ) LA B A 5 5% A B i 4% o 5 8%
77 HT- 29 25 g9 40 L, SR FH 48 55026 < 300 0% 40 i ik 47
1.2 HIIEZR 2R
12,01 {38 Wi mas

LA, BER 6 /NI 20 ) FH s 3% B S Al A%
WLER HT-29 25 des 40 M (0 B A5 24 A8 Ak, 4l A R B
FEFRWRE DL WERE S BERR 4 /NBEIRER 1 K. 259
b HR S RERR 2 /NI SR 1 R AR AR K OB S AR
1.2.2 FAFHBEWE

W HT- 29 25 17 9 20 M2 R0 T 9 B 3038 A 1 24 AL
M, 1595 24 b, AEAH R A FL A NDGA( X BE 41
KWPE O wmol/L, LR A AL 100 pumol/L ), 4K ZEAE
37°C fE R BRAR P BB 95 48 he ARG EME TAEG N
A 24 FLAR P4 5510 B HES S R 4] e S 6 4 K A o A0 A 1
B, 24 3% I ER 2, FEH 0.1 wmol/L BFREL 22
I PBS )T VE 3 UK, 1% DU 4E AL AR HR R ) [E 22 1 h,
PBS W5 BE 3 K, BRI S REI K , B R S i 4, CO,
I s, 08 BHHE B 4, JSM- T300 FAH L EE 15 kV il
SUEENEDUE ~ e V(N
1.3 MTT (a2l HT- 29 4579 4 i A 1K i 2k

W HT- 29 25 iy 96 4t 107 FH 448 A 5% % Y o B o 240
R, DL 10%/ml (e FE B2 FP T 96 FLIs FR AR P, A AL
TRFL200 wlo 553524 h )5, 200 4 41 % B 41( NDGA
0 wmol/L) SZEZH( NDGA 4354 1,10,100 pmol/L ),
FEBES AFATL . e LkSERE 37 24,48 ,72 h JF L
HH 1 B R BRI 0 O %% BEC OD ) B B9 85 3R AR
FR AL A HT BEBC ) B9 MTT 38 5 mg/ml )20 wl, 4k%5:
B3R 4 b /N0 R AL BRI EIE TR, B LA
WEA( DMSO)150 wl, 435 10 min, 45 &4 5873 % i e
TE IR 2 RG4S 137 XU (490,570 nm )%
FEAE . LA ]S R A, OD 8 Nz i A= e il 2%
1.4 RT- PCR AU HT- 29 45 1 Ja 40 A st b A 1L 1
Bf7 mRNA( hTERTmRNA ) #3575 4k,

3 W B X R R AN TR Wk BE 25 ) (1, 10, 100
pmol/L )AL 3 48 h Z5 A a4 A TC I EP & h (R A
T - 80C VKA A o SRS B AU I — 25 74 4 L A
Jil L RNA, Jf 3% %% 5% ¢NDA, hTERTmRNA 5|4 %51 .

F#5IY: 5'- TTCCTGCACTGGCTGATGAGTGT- 375 K
W19 5'- CGCTCGGCCCTCTTTCTCTG - 3" 34 H iy
KM 329 bp. B- action fERHINZIRYY, [iF514): P1
5'- GTGGGGCGCCCCAGGCACCA- 3" ; RiiEs|#: P2 5'-
CTCCTTAATGTCACGCACGATTTC- 3", 14 5 Wi &
539 bp. ST 51V LAY A E 45 . PCR 76
EAE: 94°C 1 min,58°C 1 min,72°C 1 min, G ¥ 35
W RIEK: 7 min, 2% BFAREEMCHLIK 2858 . SEARERAT
TS R . BRI LUK P15 A 55 [E] Kogak HE i 43
&S, W 1D Image Analysis Softare BEAT TR IR
BT I 5- LOX FRIBTREE , TR X 22 25, AR 4 A %
REMEGA 4537 o

HixfZ sy =5 - LOX RIkHRIE
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ERERHEE Y LA x £ s )Fow, Gt %A
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Dunnett ¢ K556 A K HALSE 140 B, P <0. 05 A 4iit
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2.1.1 {5 BB AT A M A AR

X RRZH HT- 29 45 e 40 i 52 25 DY, 35 7 R 1
SR T R IAIE , I BE 7 XA K. &0t NDGA 1E
FH 24 h 5 AT UG R AR TR S AR Ak, SR R 40 i AR (5
PTG /IS, 4 L P O 25 3 22 A0 R B PR AR, A
2R RE B, B TR FRWORCE 1), BEZY
P FERE O I TR) A4 3ok A A bk ke ] B
2.1.2  FF BT AN R 2 A W%
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&, FR o AN A R A AR TE , A AR, R A T
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X, 253 NDGA( 100 wmol/L)AEFH 48 h 48 41 Mg & A 4
HArRE I 2RSS B R T/ IMAC I 2 ) .
2.2 NDGA X HT- 29 25 /i7 96 40 B A= 4 th 42 i 52

XPREZ HT- 29 45 Ji7p 98 40 M A= K, 1 ~ 100
wmol/L ¥ B (1) NDGA Xt HT-29 4% i Jis 20 M 21 K ¥ 45
HIEN . 1 pmol/L 259 E FHZH 4% Ak [ia] B 73 591 5 %
WAL, AR OD (EA BB F 3 (0 5 %5 AL A 1L,
EREWAGITH#EL(P>0.05), Bfi#F NDGA 2544
FERIIER( 10,100 wmol/L ), 0D fE 535 %F BEZHAH He
EZRA G EE (P <0.05), Hd 100 pmol/L
NDGA fEFH4L OD fH 5% AL M I, A R 22 R(P <
0.01 ), UM HT- 29 4% i ¥ 41 it 2 30 il ) 72 2 B 25 4
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W EmEm( £ 1,K3 ),

E1 FEREETUER HT-29 &i5EEMREN
Fig.1 The changes of colon cancer line HT-29
observed with inverted microscope
A: HT- 29 colon cancer cell in control group;
B: HT- 29 colon cancer cell disposed with
NDGA ( 100 wmol/L) for 48 h

F 1 NDGA X574tk HT-29
OD ERI#M( x £5,n=5)
Tab. 1 NDGA's influence on OD reckons of

HT-29 colon cancer cells

NDGA

24 h 48 h 72 h
( wmol/L)

Control ~ 0.560 £0.067 0.712+0.058 0.930 +0.112

1 0.487 £0.039 0.662 +£0.050 0.837 +0.053
10 0.432 +0.072% 0.473 +0.032" 0.555 0.032"*

100 0.218 £0.138" 0.352 +0.018" 0.456 £0.063 "

BAAEAE B E, $E 785 hTERT mRNA 3K 4 1K .
A hTERT mRNA FI B-actin (13 1558 FF 55 M1 4 &
B, X BRI 22500 0.948 0. 063, 435148 1 pumol/
L,10 pmol/L,100 pmol/L ¥ ) NDGA £ 5 HT-29
45 o 95 A I B4 AT R B0 530 R 0. 653 £0..025,0.276 +
0.046,0.146 +0. 011 ; 73 5] 5 Xf BAHAH LU A 35 22 5+
(P<0.01 X %2,K4),

E 3 NDGA 345 HT-29 44K H &R
Fig. 3 NDGA's influence on growth curve of

HT- 29 colon cancer cell

%2 NDGA 3t HT-29 4iffl h\TERT mRNA
FiEHM x £5,n=3)
Tab. 2 NDGA's influence on cell’s
expression of hTERT mRNA

A P<0.05, *P<0.01

B2 HHEBEENE NDGA ERE
HT- 29 &5 AAE R ERTL
Fig. 2 Changes of cell ultrastructure observed
by scan electron microscope after colon
cancer cell disposed with NDGA
A: The cells show well-stacked, a lot of microvilli on the

surface; B: Apoptoic body found after cell disposed for 48 h

2.3 NDGAXFHT-29%% % 4 40 it hTERTmRNA B9 5% i

B- actin %7 BRI MY W Ky 539 bp, To 8 MR
WA —F ) 447, 1 hTERT mRNA 454 2 30 P14
W 329 bp (4 457, B 25 ) Wk B G R L ARl

NDGA( wmol/L) hTERT mRNA/B-action

0 0.948 +0.063
1 0.653 £0.025
10 0.276 £0. 046
100 0.146 £0.011

Compared with the control group (0 wmol/L): P <0.01

3 4 it

XF T A8 AR DU R A v AR 5 R 1 06 &R R T AR
O b JgE A5 0 T — A ORI COX IR AR RE B 5
TR A PR O, R R A e B X — e &
TR E RS E R UGR B A TG 1R 5 — 2%
FREHR R -LOX IR AR 7E I A A= v i s B . 464 Y
I R 4 i S8 A B AR AT AR AR AR, 77 4 1 =6 leu-
kotrience , LT ) }2 HETE( hydroxyeicosatetraenoic acids )o
LOX 4RI LT 5 12HETE ( 12hydroxyei-cosatetrae-
noic acids ) A 75 [ 40 MY D) BE, 2l 2R 20 A Y )
. HA LTB,( leukotriene B, )& E I f il A 1 21 i #a
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1) PR 7, BE A 2 1 40 M AR R AL SR A R AN I JRL LA K
WA P £, LTC,, LTD, M LTE, & 2 5118 5 i
P38 5i( slow reacting substance of anaphylaxis, SRS-
PN 1 o955 ) 11 = I v S
AT ARXS T IR 42, 2 Udi FL M (45 e
T i g 20 2 rh LOX AR K7 B I T e, 4 /s i
()% LE AT RE S LOX fRihR A % 2.

El 4 RT-PCR #ill NDGA Xt HT-29
FE4AFR hTERT mRNA R iX§ 00
Fig. 4 NDGA'’s influence on cells’ expression
of hTERT mRNA using RT-PCR
M: Marker; 1: 100 pmol/L; 2: 10 wmol/L;
3: 1 pmol/L; 4: Control

LOX X744 5- LOX,12- LOX M 15- LOX =Fh
S TS AN 20 118 i 9 440 i 8 3k AN (] SIE RY , AE K 22 5K
JheE rh 2R IR 5- LOX . [ElAh2 3 O 1iF 55 45 i 968 20 M bk
HT-29 HA &AL LT (RE T, 3¢ W12 b9 4t B b A7 A
LOX ARl A2, $2 75 1% 40 i vh A B 4806 1 00 o6l 5504
FAAL o X T LOX AH G M iR yT , EE A WA %
B, — DA R H N LT ZARFE R, A 0N
FH SC41930, LTB, 45507 /E FH T 45 I 96 4 it , & B e
M A K . 5 — s g LOX W& e, B
AR ECABENT L 0 LOX SR /E ] Mo e i 4%, mT DL B
FEAN LT BB Rk, DA A b R 4 Mg 9 A Al A 3R
L A0 40 M A, 5 S o R A O T, I A e A
RoBE 1" T MZR I B 35 05 T 25 ] NDGA 4b BE HT-
29 S5 fp e i, A HOE R TR R, H T 5 T
g D

5 5 e A0 B A A U T I ML B A 2 g ke
Jifg 2 T AR M AT RS o WFSY R I AE 85% M Jeg 4 41
i 7 ARG 0 B T AE 90% LA B TF B 4H 4 v ik

ARG 2 o DT 5 7 T e AR S i b il LA 1)
K F o WFFEIESE, v T B W8 0G|, 40 vl 3k A5
R 5 £ i 7, S MR A AL S 3
LD D e A S S 7 L 1 e o |
T, N8 B3R 97 MR 0 B 1. A 3 T 25 9 B¢
G St 2 1, DA TG A 0 375 S M 9 200 A A o
HoR AT SR A 3 D 3 R S L
RNA i 47 g AH OC 25 1 | I by Bl 3% P 48 1k T2 2R 7
( hTERT ). H: A hTERT J& bt 47 i 15 % 1% BR 3 (5 7,
5 vt s T %) 95 P A TE R DG BB 8 I W S i R i 1Y T
Mo ARSZEG R, AR hTERT mRNA 2 3k A0 36 i
LR IS P, NDGA TE 0 6 B 98 40 M A 1< Ry [R] I
hTERT mRNA 23K B, 45 7% v b il 3 12 P4 A, i 1
NDGA 5% M vy o i 3% M & HAE H T HT-29 45 7 % 41
ML 2 —

AHEFE N MTT 32 451 6l 85 55 2 4> Oy 1 iF 5
NDGA fE 4% 0 il HT-29 45 7 0 i 2k K i S
T, 1 L A 1 I BE 2 2 9 Wk B 0 T o sk, 2L
R AR AN o AE FLAE AR v, b S S
o ASHIESE S LOX 1 il 700 76 1 IR 136 7 45 W i 12
HET S AR
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