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[ Abstract ] Objective: To investigate the effect of baicalin on Phosphatidylinositol 3-kinase/threonine
protein kinase/nuclear factor-kB ( PI3K/Akt/NF-xB) signaling pathways in cell inflammation models of human
colon carcinoma epithelial cell line (HT-29). Method: Tumor necrosis factor-a ( TNF-a) and lipopolysaccharides
(LPS) were used to induce HT-29 cells and establish cells inflammation models. This experiment was divided into
six groups: complete medium was used in the blank control group, without any drug intervention during
experiment, the cells in model control group were incubated with hTNF (20 pg <L ~") for 12 h, then incubated
with LPS (1 mg L") for 15 h, the cells in positive medicine group were also incubated with salazosulfapyridine

(SASP, 500 wmol -1.™") for 24 h on the basis of the processing method in model group, cells in baicalin groups

[WFEEHE] 20151215(012)

[E€TH] EZEAREEEEEETH (81403344 ) s K b BE 2547 L BHIF % 350 (20147001 ) 5 VL5548 Wi K B % Rk 4 % 35T ( BL2014100)
[%— 1’E%] VA, B, N EEIE AL R IF T, Tel : 15195993035 , E-mail ;1005011926 @ qq. com

[Eif1EH] TRt 32 AR BE O, DA T A 3 B ST, Tel ; 13851872859 , E-mail ; shenhong999 @ 163. com

- 118 -



5522 %55 12 W) FEXEAFFEHRE Vol. 22, No. 12
2016 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2016

were incubated with different doses (1, 10, 100 pg ‘L") of baicalin for 24 h on the basis of the processing
method in model group. MTT assay was used to detect the effect of baicalin (1, 10, 100 pg-L™") on cell growth,
Western blot was used to measure the effect of baicalin (1, 10, 100 ug ‘L") on protein expression levels of
PI3K, Akt and NF-kB, enzyme linked immunosorbent assay ( ELISA) was used to measure the effect of baicalin
(1,10, 100 wg L") on TNF-«, interleukin (IL) -6 levels in cell supernatant. Result: As compared with the
model group, the secretion levels of TNF-a, IL-6, IL-8, and IL-1 in the cell supernatant were reduced in baicalin
(1,10, 100 wg L") groups and SASP (500 wmol -L~") group (P <0.05), and the combined application of
these two medicines reduced more secretion of TNF-¢r, IL-6, IL-8, and IL-1 levels in the cell supernatant ( P <
0.01). As compared with the model group, the PI3K protein phosphorylation levels, phosphorylated Akt levels and
the activated NF-xB levels were reduced in baicalin groups (1, 10, 100 pg -L™'), and SASP (500 pmol -L™")
group (P <0.05). As compared with the model group, the cyclooxygenase-2 (Cox-2), B-catenin, Caspase-9 and
FasL. protein expression levels were reduced in baicalin (1, 10, 100 pg-L™") groups and SASP (500 pmol -L ")
group (P <0.05). Conclusion; Baicalin can reduce HT-29 cell inflammation, inhibit PI3K phosphorylation, down-
regulate Akt activation, inhibit the activation of NF-xB, and thus inhibit the secretion of TNF-or, IL-6 and other

inflammatory factors to play its anti-inflammatory effect.

It suggested that baicalin may play its anti-inflammatory

effect by inhibiting the activation of Akt and inhibiting NF-xB signaling pathways.

[ Key words |

5t 97 T 45 W 9% (UC) & 55 %2 1Y) 45 i 88 Wi s 22 1
MEVA RSB T R R AE RS N T 45 e R A
fek " . BRTBOGIES G R T EIRT Y
JE AT X AR A0 R T 38 S ) AR RE R Y 7 AR R
BT R AE o I W0 5T & 90 B s mE UL 3 B
(PI3K) /2258 R 3 24 R B 11 4 I ( Ake) {55 38 I 7F
Ji 38 4 i b 988 B N e & ¥ EE AR T 4
BaGH A RTE T Y R E B PI3K/ Akt 5 5 3E
AT RERII 215 T UC 1 40k Mo s /2. A&
R R AL A A 5k BRI Ak T T R R AN 5 5 P 4
o % /I BB AL 45 B 40 b R B St R F-kB
(NF-«xB) ik, ¥4 ¥ 45 i 41 81 NF-«B/3F & b B -2
(Cox-2) 38 [ | i S Ak Wy il 1 38 50 ) 0 A2 AR -y
(PPAR-y) /NF-xB i f#% ; # il {2 & B+ 1 40 f A
F(IL) -2, TL-18 43 Wb , A i 30 & X F 1L-10 (1 43
WA, BEAR 9 SR AE IR 7 (TNF) - 35 5, R ¥ BT Bt 9
YRGS R ¢ BB o S AR R N M AR O 1
B T R T R AR R R AR, R
G TE B 6 o A R DA EE A AR v B A B kY
— PP A A B SR PR R =
VER, R A EZ I PE Y . AR 5258 76 i 0] 3%
filh b, 38 o 7 N 5 B e A0 e HT-29 A% 48 i A A
HEE T WS HT-29 20 g 4% 5 A5 B vf 58 i [N+
TR 5% ) B FEMLA , Ay it — 2 ) W 50 R0t W ki
T3 BT A 25 BRAE FH B8 A B I R AR A i 4 4k vh
GRS IR

baicalin; inflammation; serine/threonine protein kinase; nuclear transcription factor-xB

1 ##E
1.1 itk N2 bk 40 i kk (HT-29) ) H
Fp Bl 2 e v A

L2 258 w5 (e A A, o
£ 98% ,HIt*5 131206 ) , 40 20 fisk i Btk e ( SASP, I+ g
= YE 254 FRA AL k5 H31020450) , 1640 15 57
(Gibco 2 &), #t 5 1567145) , i 4 Ifi. i ( Biological
Industries 2 &), it 5 1418110 ), B& mk % ( MTT,
Biosharp /2 , #t5 0793) ,hTNF, LPS, PI3K , Akt, p-
Akt,NF-kB —37 ( Cell Signaling Technology 2\ ] , it
S5 8902, 14011,9655,11848,11962,8242) ,
BCA # H & & il M & (Thermo 2% #], #it 5
PG201361) ,IL-1, 1L-6, IL-8 , TNF-« [if§ B¢ 40 928 W% [
(ELISA) 5 & (R 5t 2R DM A= 9 28 W), 45 40 00
20141206,20141208,20141209,20141211) ,
1.3 FZ{LE  BSC-1300-B1 I 41 it i 5 & (557 M
e T E LA R AR ,MCO-15AC U fH I 4 A
Wi E M (HA SANYO A H]) ,LD24-1. 2 BUK R & =0
B HL (A5 5 S B O HLA FR 22 F] ), Mini Protean 3
Cell 25 B AL k1 (32 [ Bio-Rad A ]) o
2 FiE
2.1 Grd SEERAMfL ool 6 4, A5 A A e A b
FHEWE BRI LT hTNF (20 pg-L™ ) FE 12 h
S TR IR Z M (LPS, 1 mg- L™ ) BEFF 15 b M1
il fre it WE 2 AE B AL ZH B BE il B A SASP (500
pomol « L") 5 3 25 4 21 £ A5 70 2] JL il | 45 T A [ 57
- 119 -



55 22 55 12 ] FEXEFFFRE Vol. 22, No. 12
2016 4= 6 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2016

A (1,10,100 pg-L ") E 24 h,
2.2 MTT &AM HT-29 40 o 58 HT-29 40 e il
FHEA 10% Ji5 4 175 1) 1640 58 4 K5 35 5,37 C
5% CO, $HEFRF6 T H LG5 o O 800 480 i, 5 %% 20
Ay 8 x 10* 4~/FL, Ff A 96 FL AR, & L 200 pL
AW, AL IR R A K & 80% A2 A, oy
S # %45 (0.001,0.01,0.1,1,10,100,1 000,
10 000 wg-L~"); fimA SASP(0.125,0.25,0.5,1,2,
4,8,16 mmol-L™") 45 (1414 T 1 7 3L & 24 h,
ZIEF LW BILINA S MTT(0.5 g- L") iy Hi 57 3
100 pL 46228555 4 h, 5% LI, B FL N A — H £
(DMSO0) 150 pL Z % 10 min, 7E 490 nm i K T &
WO BE A TR 20 G A R
2.3 ELISA 34N AE 3% o TNF-a, IL-6 &5
HT-29 ZH Ml i 855 , 45 7 A7) 57 4 36 5 41 S SASP fE
fil 24 h 5, WS 40 ML b, 2 000 remin T B 5
min, B F 3. #RK R & D BRA W 40 e b v
TNF-a,1L-6 7K,
2.4 AR EI 3 ( Western blot) #& ] PI3K, Akt,
NF-«B#E % 15  HT-29 40 M & &5, 45 T A [H) 71
A M SASPAEIT 24 h 5 R EA S
I AR A Al AR R & R O R R SR
F, —80 °C KA i %5 X B A FEA AT 8 19 8 1,
M B BERCHRUK, BRI, B 2 h UERE, R 4
C—Hr(1:1000) BFF S, VERE, —HiERMF 2
h PR . & EW e, B R R B S .
2.5 Hit#srHr R Graphpad 5.0 R fF AT 41t
ORI RS R LL ¥ + s Fon, 2H 8] A SR A
N2 2250471, P <0.05 RoRmEF HA G4 E X,
3 #R
3.1 BEEATX HT-29 AR 3s s szm  SI1Ew
FoA, #25FF7E 100 pg- L' & 9 4 HT-29 éHEIH’FJE’J
WABH AT W E ME R A, 1 mg - L Mk B F 4G X HT-
29 2 g 4 7 A WY S A R R0 (P < 0. 05 ), &L Tk fie
MEBE A 1 mmol « L' JF 4 X HT-29 41 Jfd i) 3% 4 7= 2
B AR (P <0.05) ., %zt 2y a5 %t HT-
20 AFH AT o R L A, N UL, S A S 0 ok S
H1,10,100 pg- L7 15 32 38 vk B, 400 0 Ak T it e
PEHL 500 wmol - L™ N 21X MR JEE .
3.2 EEAXT HT-29 4 ff b3 Wb & 5E K+ K P
FIsgm 5 IEH 4 i, AL AL 4] TL-1, 1L-6, IL-8,
TNF-o 43 WA 34 5 (P <0.05,P <0.01) , 5%
HER, T4 (100 pg - L70) 21 A0 ZR0R iz ik e 241
il 70 AR A 9 B ) TL-1, 1L-6 , TNF-a 1943 (P <
- 120 -

0.05,P<0.01); H#EAH (100 ng- L") 5 M & 6
Jiz it e 6 R BE S ) IL-1, IL-6, TNF-a /Y %3
WA, R0 B T B F P A 25 ) RN . S AL A
B, AT YL IL-8 g — 2 Mkl Ron . DR 1

40 2.0
oos0{ 2 3 o1
o ) S D4 g
= 20 4) 4) = 1.0
— o
dl 104 5' 0.5
0l 0.0
ABCDEFG ABCDEFG
L2007 5 L 60
- -
o 130 4 2% 3) Y,
£ 100 ﬂ 3 p
20
0 3 0
AB CDE DE F G

F G B F

A IEH 4B, BRA;C ~ B A (1,10,100 pg-L7") 45 F. 4
FUR I IE (500 wmol - L") 415G, #4545 (100 pg L") + #) Ui
J M BE (500 pmol - L™ ) (B 2 ~4 )., SIEH MK P <
0.05,2 P <0.01; 5#B4 H %D P<0.05,4 P <0.01

Bl1 #E#3 HT-29 4888 IL-1,IL-6, IL-8, TNF-o 7k F i & iy
(x£s,n=3)

Fig.1 Effect of baicalin on IL-1, IL-6, IL-8, and TNF-« levels in
HT-29 cells(x +s,n=3)
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Fig. 2 Effect of baicalin on protein expression of PI3K/AKT
signaling pathways in HT-29 cells
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F1 HEEHX HT-29 MM PBK/AKT S EBREAKEMNFM(v+5,n=3)
Table 1 Effect of baicalin on protein expression of PI3K/AKT signaling pathways in HT-29 cells(x 5,7 =3)
21 5 PI3K p-PI3K Akt p-Akt™%® p-Akt¥7

A 100.25 +2.85 101.34 £3.12 103.14 £1.12 104.38 £2.52 105. 30 +6. 02

B 101.22 +1.23 290.25 +8.95" 108.25 +6. 65 300.95 +11. 852 297.25 +12.15%

C 107.25 +4. 15 270. 35 £9. 95 109. 12 £2.23 280. 45 +6. 45 288. 44 +14. 45

D 105.56 +2.75 255.65 +11.76 102. 54 5. 11 235.15 +12.21% 250.23 =10. 55

E 101.25 +6. 85 200.22 +17.52% 102.26 +7.31 200.22 +11.35% 222.39 +15.75%

F 102.31 £9.33 190. 09 +21.35% 105. 65 +3. 34 180. 44 9. 534 178.58 +11.97%

G 100. 11 +5. 81 150.21 +11.25% 107.25 +8.75 168.21 +15. 88% 159.28 +12. 80%

FEACIEWA, B ERA,C~ E #2537 (1,10,100 pg-L™") 4, F. BIE R 5E (500 pmol-L~") 4, G. # X FF (100 pg-L™") + 14 %
MEBE (500 pmol-L-") 41 (£ 2,3 /)., SE®HAILE"P<0.05, P <0.01; 5HE 4 i P<0.05,"P<0.01,
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Fig.3 Effect of baicalin on protein expression of NF-xB signaling

Cyto

pathways in HT-29 cells
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Table 2 Effect of baicalin on protein expression of NF-«B signaling

pathways in HT-29 cells(x +s,n=3)

21 51 NF-«B( Cyto) NF-«B(NE)
A 100. 65 £2. 85 102. 64 £4.15
B 101.32 £1.24 280. 25 +18.05"
C 103.35 £3.35 231.30 +£29. 95
D 101.16 2. 15 195.05 +10. 11
E 102.25 +3. 15 190. 41 +13. 122
F 104.31 +5.39 175.08 = 11. 15%
G 100. 91 £9.71 159.21 +11.95%

VIR AL P <0015 BRI AL H B P <0.05,7 P <
0.01(#£ 3 [F), Cyto. 4Hf8;NE. ¥,
3.5 BAHON HT-29 SAE A AL 40 g b Y NF-«B T
ARG H I E ) 5 IE w24 R AR AL Cox-
2 ,B-catenin , - B 2 2 25 1 fif#-9 ( Caspase-9) , FasL 4§
FIKF- 275 (P <0.01) , S5EBIA LA, B34 1
(100 pg-L™") 41 490 40 i ik iz 2 /) Cox-2, Caspase-
9, FasL 188 (AW g (P <0.05,P <0.01), H

55 MRV i bk WE 3K S ) s R R, WLk 3,
Kl 4,
Cox-Z_------ 74 kDa
[-actin e S SR S G R W 9D kDa
Caspase-9 T S e e — 47 kDa

ro. S S S S 1 0.
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A B C D E F G

B4 FZFEH HT-29 48 Cox-2,8-catenin, Caspase-9,FasL & 5
7k T 1 %
Fig.4 Effect of baicalin on protein expression of Cox-2, B-catenin,

Caspase-9 and FasL in HT-29 cells
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R®3 EEHX HT-29 4 Cox-2,B-catenin, Caspase-9,FasL BEEH /K FEH I (x £5,n=3)
Table 3  Effect of baicalin on protein expression of Cox-2, B-catenin, Caspase-9 and FasL in HT-29 cells(x +s,n=3)

2531 Cox-2 B-catenin Caspase-9 Fasl.

A 102. 15 +3. 15 103.32 =11. 11 106. 15 = 4. 14 102. 38 5. 90

B 302.21 +12.53" 390.55 +18. 85" 368. 65 +26. 61" 320.95 +21. 89"

C 307.27 £22.75 370.39 +11.75 309. 12 +26. 83 290.95 +16.95

D 275.56 +12.75 355.65 +19. 16 302.34 +13. 11 246.15 +19.01%

E 221.25 +26. 85% 300. 12 +47.52 252.26 +27.41% 211. 12 +£21. 05%

F 192.21 +21.03% 230. 19 +31.05% 195.95 +19. 04° 200. 04 +19. 20%

G 130.11 5. 81% 156.71 = 11.25% 167.25 +28.75% 198.21 +15. 88%

T WAL 2 H A b 259097 5t 97 TR 45 W 92 3% 50
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55 NF-xB 25 1 B HOAH SC it , DL KOS AH DG H 4¢ IA
(7= R SR T AR SE 8¢, [a] I A 52 30 25 2R R
BT 5 G 247400 ZRL it e i i R FH S R B R A R B R
RO, A RS i 2 25 3 it — 2 48 S A
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