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The Antitumor Effect of a Novel 7-azaisoindigo in vitro and in vivo
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Abstract The anticancer effect of a newly synthesized 7-azaisoindigo derivative (namely N’-(n-
butyl)-7-azaisoindigo, 7-Al-b) in vitro and in vivo were investigated, and the underlying mechanism of action
was analyzed, which will be helpful for developing new anticancer agents with self-dominated intellectual
property right. Cells proliferation was detected by MTT assay. The activity of 7-Al-b against human hepatoma
carcinoma (Hepes) xenografts was examined. The thymus index (TI), spleen index (SI) and liver index (LI)
were calculated. The quantity of malondialdehyde (MDA) and glutathione (GSH) in the serum were measured
by the MDA and GSH kits. HE staining was used to observe the tumor tissue. The activity of the cyclin-
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dependent kinases (CDKs) was measured by kit. It was found that the ICsy of 7-Al-b on different cells were
between 28~40 umol/L. 7-Al-b exhibited significant inhibition on cancer cell proliferation, especially on
AS549 cell proliferation in a dose- and time-dependent way. The anticancer activity of 7-Al-b against human
hepatoma carcinoma (Heps) xenografts was comparable to that of 5-Fu and superior to indirubin standard
substance, which was reached to 61.85%. 7-Al-b caused no significant adverse effects showing that the body
weight grew commonly, and the TI, SI and LI were not decreased significantly. Also, 7-Al-b could elevate the
oxidation resistance of the tumor-baring mice indicated by the quantity of MDA decrease and GSH increase.
In addition, 7-Al-b showed significantly stronger cytotoxicity on cancer cells HepG-2 than normal cells
WRL-68. However, it exerted low inhibited effect on the CDK2/cyclinD. These data suggest that 7-Al-b
inhibits proliferation of human cancer cells in vitro and human hepatoma cancer xenograft in vivo. Also it has

selective antitumor effects, and the mechanism may be related to inhibit the CDKs. So it would be a potential

antitumor candidate.
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Table 1 The design of 7-Al-b against Heps solid tumor

45 K 252575 G IR TR ()
Groups Quantities Mode and dose of administration Time(d)
Normal 7 10
Control(Solvent N.S) 7 Ig 0.4 mL 10

5-Fu 7 Ip 0.2 mL(25 mg/kg) 10
Indirubin 7 Ig 0.4 mL(30 mg/kg) 10
7-Al-b-1 7 Ig 0.4 mL(30 mg/kg) 10
7-Al-b-2 7 Ig 0.4 mL(60 mg/kg) 10
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A: the inhibitory effect of 7-Al-b on HeLa, A549, Ecal09 and HepG2 cells; B: A549 cells at 4x10° cells/well were exposed to 7-Al-b (0~40 pmol/L) in
1640 media in a 96-well plate. Cell proliferation was determined by MTT assay for indicated hours. ¥+S.D., n=5.
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Fig.1 7-Al-b inhibits the viabilities of various tumor cell lines
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Normal: IF % H; Control: ¥ 71 % f&; 5-Fu: 25 mg/kg 5-Fu; Indirubin:
30 mg/kgiit E4L; 7-Al-b-1: 30 mg/kg 7-Al-b; 7-Al-b-2: 60 mg/kg 7-Al-b.
¥+SEM, n=7, *P<0.05, 5x B4 4T LU

Normal: normal group; Control: solvent control; 5-Fu: 25 mg/kg 5-Fu;
indirubin: 30 mg/kg Indirubin; 7-Al-b-1: 30 mg/kg 7-Al-b; 7-Al-b-2:
60 mg/kg 7-Al-b. ¥*SEM, n=7, *P<0.05 vs control.
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Fig.2 Effects of 7-Al-b on tumor mouse body weight

IFIR] 7R AR A I U A1) ASA9YH B 1 B, 7 i e v E
40 pmol/LE, #i]ZiL #)90% .
2.2 7-Al-b3 /R AR E RS20

T de, AT g 250 R 0N B B AR AR I OO,
B B2 0] DL, TE 4 ) BRI SF 35 4R E 2016 gl K &
31.7 g, PRERIINT10.9 g/iAq; XHHRALAI/N RT3

PREE JN20.5 g K 4326.8 g, AR EEIEIN T 6.3 g; 5-Fuzil/)h
PR K AR Y, DO K 173.5 g Hi, 7-Al-
b(60 mg/kg)ZH /)> B ~F- 32 A B 7 45 24 20 A 3 K 34 o
g, IEFN7 g, HE T IEE A, e 54030 mg/kg)ZH i
HH4 g,

2.3 7-Al-b¥t/)s5R Heps SEARTE HYNHI4E A

I3 BT B 4R AR K 1 A (B 3), o R 2H ST 398
FON1.6 g; PPN IE 25 5-Fudd /N L5098 580,48 g,
7-Al-b(30 mg/kg)Zs 245 41 /)N IR B 0R0.58 g, 5 X e
MM R T, SNEAHN R R R ER,
7-Al-b(30 mg/kg)ZH 418 % N61.8%, 1L T-5-Ful
[1168%, & H7-AI-bEA R MHtMBEIEM. 7-Al-
b(60 mg/kg)4l57-Al-b(30 mg/kg)Zl ToMH & 2 ¢, W]
830 mg/kg O IA B G | 8 (3R2)

2.4 7-Al-b3F /R Z B RS RO FZ

BE— 25 W1 7-AT-b4 240 /N B G 0% 2% B 152
Wi, 5 5 R B, 5 1R R0t B AL AR B, 5-Fustt /N BRI STA
TUE & WA E A, BAT 0™ 5 G2 0 i) 28 14
Bt B LLATIE B0~ B, 117-AL-bZHTUG B &5 A%
Ak, B S A B 5 ) s ) EE (K 4) .

I3 T 7-AL-bXS /N BRI () 52 8,k B 9 7 %
HEZHAH EE, 5-FuZHLIBH 2 R %, #E K40 A L 7-AL-bX)
/IN BRUJFF JUE T BH S5 5
2.5 7-Al-b3t MR IMFFIERIEFRAIFZ M0

IS TT A0, 5T A AR LE, S-Fudl /&
THEHMDA S & 52 T, BN BRI A A



338

z

0.57

Average tumor weight(g)
=

-

_%4 .

o %4

AN

a b c

0.0

=

)
<

N
<

Y
-

Inhibition rate(%)
N
=)

)
i

)
S X

0

Az IR B RS, B: PR R . a: W FIXTHE; b 25 mg/kg 5-Fu; ¢ 30 mg/kg indirubin; d: 30 mg/kg 7-Al-b; e: 60 mg/kg 7-Al-b. X+SEM, n=7,
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A: effect on tumor weight; B: inhibition rate of tumor. a: control; b: 25 mg/kg 5-Fu; ¢: 30 mg/kg indirubin; d: 30 mg/kg 7-Al-b; e: 60 mg/kg 7-Al-b.

X+SEM, n=7, *P<0.05 vs control.

E3 7-Al-bEIUAEIER
Fig.3 Antitumor effects of 7-Al-b
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n: IEH 4 a: EFINTRE; b 25 mg/kg 5-Fu; c: 30 mg/kghE £ 415 d: 30 mgkg
7-AlL-b; e: 60 mg/kg 7-Al-b. *P<0.05, 5x A HL#L .
n: normal; a: control; b: 25 mg/kg 5-Fu; c: 30 mg/kg indirubin; d: 30
mg/kg 7-Al-b; e: 60 mg/kg 7-Al-b. ¥+SEM, n=7, *P<0.05 vs control.
[El4 7-Al-b¥ /)N FR AR 2R 45 E A ST
Fig.4 Effects of 7-Al-b on mice organ index
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A: MDA; B: GSH. n: IE%4; a: 5751 b: 25 mg/kg 5-Fu; ¢: 30 mg/kght 40 d: 30 mg/kg 7-Al-b; e: 60 mg/kg 7-Al-b. XSEM, n=7, *P<0.05,

ERSECHiN A

A: MDA; B: GSH. n: normal; a: control b: 25 mg/kg 5-Fu; ¢: 30 mg/kg indirubin; d: 30 mg/kg 7-Al-b; e: 60 mg/kg 7-Al-b. X+SEM, n=7, *P<0.05 vs control.
&S5 7-Al-b3F M1;EFMDAFGSHE £ RIS
Fig.5 Effects of 7-AI-b on blood serum MDA and GSH levels
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Az EFIXE B: 25 mg/kg 5-Fu; C: 30 mg/kgiit E41; D: 30 mg/kg 7-Al-b; E: 60 mg/kg 7-Al-b.
A: control; B: 25 mg/kg 5-Fu; C: 30 mg/kg indirubin; D: 30 mg/kg 7-Al-b; E: 60 mg/kg 7-Al-b.
El6 7-Al-bXiBpEELRHIFMHER &, 200%)
Fig.6 Effects of 7-AI-b on tumor sections(HE staining, 200%)
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HepG2 cells and WRL-68 cells were treated by different concentration
of 7-Al-b. X+S.D., n=5,*P<0.05.
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Fig.7 Proliferation inhibition of 7-AI-b on HepG2 cells and
WRL-68 cells
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