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VIBEG AU TR Mo o 555 4l S, 8 5 - A e & B U 1 BB B AIX HIF- 1o, Cyclin D, mRNA /K - (P<0.05,P<0.01) , A
166 11 24 6 A1 R 22 56 B 5 4% 25 40 PI3K, p-Akt, mTOR , HIF-1a, Cyclin D, % [ ¥ W] i B A (P<0.05, P<0.01) , HIK& 4H 4%
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[Abstract] Objective;: To observe the effects of Scutellariae Radix-Hedyotidis Herba on the proliferation

of human lung adenocarcinoma A549 cells and the expression of interleukin-6 (IL-6) , phosphatidylinositol
3-kinase (PI3K) , protein kinase B (Akt) , p-protein kinase B (p-Akt) , mechanistic target of rapamycin
(mTOR) , hypoxia-inducible factor-la (HIF-la) , and Cyclin D, at the cellular level, and to explore their
molecular mechanism. Method: Following the set-up of the blank group (complete medium), low-, moderate-,
and high-dose (20, 40, and 60 mg-L") Scutellariae Radix-Hedyotidis Herba groups, and low-, moderate-, and
high-dose (5, 10, and 20 mg-L") cisplatin groups, the cell were treated with the corresponding drugs for 24,
48, and 72 h for detecting their viability by tetrazolium bromide (MTT) colorimetry. A549 cells were then
divided into the blank group, Scutellariae Radix-Hedyotidis Herba group, cisplatin group, and combined
medication group and intervened with the complete medium, 40 mg-L" Scutellariac Radix-Hedyotidis Herba,
10 mg-L" cisplatin, and 40 mg-L" Scutellariae Radix-Hedyotidis Herba + 10 mg- L cisplatin, respectively, for
24, 48 and 72 h, followed by the measurement of inhibitory effects against the proliferation of A549 cells in
each experimental group. The level of IL-6 in cell culture supernatant was determined by enzyme-linked
immunosorbent assay (ELISA) after 72 h. The mRNA expression levels of HIF-1a and Cyclin D, in each group
were assayed by real-time polymerase chain reaction (Real-time PCR), and the protein expression levels of
PI3K, Akt, p-Akt, mTOR, HIF-la, and Cyclin D, by Western blot. Result: After 24 h intervention,
Scutellariae Radix-Hedyotidis Herba did not significantly inhibit the proliferation of A549 cells. However, 48 h
later, the inhibitory effect in Scutellariae Radix-Hedyotidis Herba groups were significantly enhanced in
comparison with that in the blank group (P<0.05), exhibiting a time-dependent response. After 72 h of action,
no significant change was present in the inhibitory effect of each Scutellariae Radix-Hedyotidis Herba group, so
the optimal concentration of Scutellariac Radix-Hedyotidis Herba was set at 40 mg-L"' for follow-up
experiments. As demonstrated by the comparison with the blank group, cisplatin at each concentration inhibited
the cell proliferation in a time-dependent manner (P<0.05). Considering the cell survival rate, the best
concentration of cisplatin was set at 10 mg-L". Compared with the blank group, Scutellariac Radix-Hedyotidis
Herba combined with cisplatin remarkably inhibited the proliferation of A549 cells in a time-dependent manner
(P<0.05), and the differences between the combined medication group and the other two groups became more
significant after 72 h of medication (P<0.01). The IL-6 level in each experimental group, especially in the
combined medication group, significantly declined in contrast to that in the blank group (P<0.01). The mRNA
expression levels of HIF-1a and Cyclin D, in all experimental groups were obviously lower than those in the
blank group, with the most significant changes observed in the combined medication group (P<0.05, P<0.01).
The protein expression levels of PI3K, p-Akt, mTOR, HIF-la, and Cyclin D, in each experimental group was
significantly down-regulated (P<0.05, P<0.01) , and the levels in the combined medication group were even
lower than those in the cisplatin group (P<0.01). Conclusion: Scutellariac Radix-Hedyotidis Herba has an
inhibitory effect on the proliferation of A549 cells, which may be related to its inhibition against the expression
and secretion of IL-6/PI3K/Akt/mTOR-HIF-1a axis.

[Keywords] Scutellariae Radix-Hedyotidis Herba; lung adenocarcinoma A549 cells; interleukin-6
(IL-6) ; hypoxia-inducible factor-la (HIF-1a) ; proliferation
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2o LUAHZE N SE A A b7 AR 7 M NSCLC B &
WL T 2 BT 25 M SN B 3 R 2 T
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N — B G B R 3R, R i AE B K AR R e R TR R A
HEAEHT . R B X 88 VA ST L DA AR AR B 35 k)
RAE WO I KR, BT O il R 12 9T B A T YRR
BN F AN R -6(1L-6) S H Al T A 14 98 5 A ¢
Z R REAE R DN 7, B O A M R A e R S
1228, Je M 42 A OE 5 988 E 1Y R A% 0 R A il g
AT B F MG h ¥ BT E Y, B SRS AR
J B AR G g A bR e A, LR AR
B, S RE 20 R b T AR SRR B T AR R
i Je T T B8 1) S R AR 2 — A Ay T e A AT 4
I 223K 50 F L BAEUE 5 I -1a (HIF-1a) /2 i 98 4
Jf X 5k 4RI SN S I Y 0 B HIF- e T 55 55 b
Je B AR B DDA OC T

WEFE UL, A B2 25 70 8 P i R ¥R o7 b R 45 B
PERD, $R TE AL, 98 8 il -85 9 FH L 5 78 B R T
HOARFE AR KRR A TR R £
B A e 0 T AE TR S WA 9 UE S il
R 5 50 K5 AP AR YT 5 58 B A AL 20 3% NSCLC
B B 0 I R R RS AR RN L B
R RAS B g R A Ry 3 M A 43 )2 T )
IR 2R B R, R IBGZOT T AR 25 % B - AR
I T L HEAT IR AR IE , IR 1T 1Z 25 XX A549 21 g 1
B W N ] RE AR AL L b b S 2435 7 i g R AR B
J Rk AR E
1
L1 4 A 40 M bk AS49 1 T b B R B L
LA B R O Be AR W A2 5 A AR W) A TSR
BN MOE SRR AR K R 2 TR EUE K
WG R EARRR . L =5 5 AU
A FASLLR .
1.2 29 Andon B R ORI A AR
{8 L AR B2 2454 BRA D, Hy Ll AR v B 2 R A R
B2 B F 2 A AT M OB b, i RO UM M 5
T 1€ Astragalus membranaceus 0 T 1 AR , H 1€ & &
k96 BB W) (AW B Hedyotis diffusa i T 1
AR AR (L AR SY & 2 A R W I 2
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H20023461) ; ik [ A& IE K [C 1 37 3E (DMEM ) #5 3%
W, 6 AR T B (95 B Gibeo 28 |, L4543 i Sk
42G6287K,10099141,25200071) ; #e 2k 5 — i W5 A
1ok JUL B2 3- U I (PI3K) , W 2 b 2 11 I B (p-Akt) ,
T IA%E XML HE A (mTOR) (K [ CST 24 A, #5735l
k1 4257S,4060S,2983S) ; Rt A HIF-la HLiA , H it
N F G B(Akt) , 40 5 1 25 B D, (Cyclin D)) 4t
7, BBt A B-WL3h & F1 (B-actin) FT A, —HT BAR 1 41
AW bR A L SE B B O ) AR A O Ll SR BT
f , RIPA 2 ( L 38 = RAEYHE ARG RA A it
255k AH339,AA326,AF0126, AF0003,A0216,
A0208,P0013B) ; & L&l /< /K& #1 (CoCl,- 6H,0,
[H Sigma 2y ) , it 5 SLBP9948Z) ; BCA # I /& & &
W), SDS-PAGE # I il £ 1271 & (B s I FE 4k
IR S 0k G2026,G2003) 5 BEME W (MTT,
] AR B A BR A AL it M8180) ; cDNA Jr #%
SR 7 &5 (35 [ Thermo 24 A, b4 00221108) 5 5L B
P E B 5 A W B 20 S N (Real-time PCR) i ) &
( H 7K Takara 2 7] , #t 5 ATE0427A) ; TL-6 Fiff 5% 40 7%
W B 7 (ELISA ) i 50 & (DU 3¢ B 418 A W) B 4
AR LS E-EL-H0102¢) .

1.3 Y% NU-5820E % CO, 4 ity 3% 35 46 ( 26 [H
NuAire 23 7 ) ; SW-CJ-2D #U# 4 TAE & (F5 M F 4k
WR&ARAR ), X378 {# H 5% ( H A Olympus
73] ) 55702 By O R 250 ML (7 [E Eppendorf 24
7 ) ; Mx3000P %! Real-time PCR ¥ ( 35 [& Agilent 2
H) ) 5 164-5050 #9 H Yk AL B 5% 154X ( 58 [ Bio-Rad 24
F] ) ; Quantimet Q500 & {4 53 1T & 4t (1# [¥ Leica 28
) ) ; LB940 7 £ Iy fig il b5 A% (75 [¥ Berthold A H] ) .
2 Ak

2.1 UM RS B AL BT R EE AS49 4i it I R
KRS B T34 4 mL DMEM 85 35 35 (10% Jif 4
ML 4+ 1% 77 -5 5 2 ) 25 em® JE RN, T 37 °C,
5%CO, 10 AN BE 250, B8 T B0 B30 A4 < 30 248 g H]
T8 . AN K 2 70%~80% &l & iF, 45 4 A
100 wmol: L5 fb% (CoCl,) >, kS 15 5% 24 h,

2.2 AN[FMREE - & EACH S HE AR
TR RS B AR BOT 2 HHE 18 g, FIAE I R B
30 g, B IR EANGE AN E S b oKk 3 L,/ ko 4
B3 U AR B h, A IR R BUR, i 08, R 4, T8 AR
MR HABEN31.41%, TR FEE M,
0.22 pum P8 5 2ok 8 B A, 43 31 A R 1) 245 TR BT VAR
A20,40,60 mg-L"',

2.3 MTT Eb 0 76K T 4 A s 3 ) e 48 0 B A
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K i R 968 AS49 40 i, IR K % B A 5% 10* > /mL,
PLAEFL 100 WL 80 T 96 fLA , T 37 °C, 5%CO, 4l
Ji K% 3% 46 T RE 3%, 24 h S 1R A0 B O RE AR s B SR,
PBS Mk, BB A HAH(ERRI ), Wik-H e
TR R v B 4 (20,40,60 mg- L), A
% B 4 (5,10,20 mg- L), & B &
W S AP AT E AL, 40 i K5 3% 24,48,72 h, 3¢ 1H
W, BALIMA 0.5 g+ L' MTTIF ¥ 100 wL,37 °C4k%:
A 40,5 B, TAAL W2 50 A = H 3 R
(DMSO) 150 wL i 3% ¥ i J , Bl b A3 r 32 345 fL 4
JitL7E 570 nm P K A WG B A, 5 40 i R A B
il
0 AL AR S 35 5% 24 h, 35 1 E AR AR AT 19 45 24
W20 o A T VR R R S AL (e A AR L) B
I A6 % 5 FL2H (40 mg- L) 414 (10 mg-L™) , BX
BH(EE-HEH R 40 mg- L'+41 10 mg-L"),
BB S A FATE AL, 40l K5 97 24,48,72 h, W 3¢ 1H
W, FEFLIMA 0.5 g- L MTT % 100 pL,37 °C4k%:
Wid4h, 5 L, T&LAZHMA DMSO 150 pL
IR T 05 1, AR AN TP 2 B 570 nm % K 45 FL AT 4,
N R R R N SR S I ) LR SR TR
100% , 2 384 5F 400 16 38 =( 1= sy /A s 1) ¥ 100%
2.4 ELISA il A549 41 i 3% 5% b3 W IL-6 %
e 1R G U6 B B G B R IR AT T AR HE I 4K
TR, A 15 DU LI A — 22 5 % 1) 1 A B i 0 AR5 A
i B 100 L, IF A ZS B (FL)RE S . B IRG 1l

HARA), #% E BRI 37 CCHEE 2 hy Ve, /N0 8 45
AR, AR UG v A% B 1 min, R, S
U, B R AR B AR E AT 5 A 4T A, 7 4 AL b
A B S 1 50— PO AR TR, 8 B Al FE A IR AT e
37 °C 1 h, Vet ; INEE bR BT, & SO L b, i ACKT
SE 7 B AR BUAR (1) 100 pL,37 °CHEE 1 h, ¥k
Lo 7 R T A = A A { W A AN 7/ R TR L
100 wL,37 °C, 20 min; 2 1k 0, T 4% /2 i L
JA 2 mol- LA iR 50 wL; 34 , £ 1k J5 10 min 19,
PLas AL AR A T 450 nm ) & 52 B0 FL I
JCHE Ao FITHSEHLER AT, MR 308 A o b i v B8 K XoF g
M) A 5 R o il e iy 2R Il I 5 R R R L R A AR
AT BRAKR MR, SLREL SR,

2.5 Real-time PCR¥;{ll HIF-1a,Cyclin D, mRNA
K BB K AS49 4R, DL 6x10° 4N /4L 2 A
T oL, 2 [ 4l 8 - AL e B A
A BRA A, B AR 259, 25 AL T RAAR R
BB FRHE, E T 37 °C,5%CO, W i M b 5 55 24 h, 5
H5AMEFL. FANME RNA P $2 BUL 57 & 8 RNA
FE 0 Hove B Al 3 5 SR & 45 B cDNA, 1 aF
17 PCR % , # i HIF-1a 1 Cyclin D, % ik /K F .
PCR JX I 4% 14 4 Wi 7% ¥ 95 °C 1 min; 25 % 95 °C
10 5,18k 60 °C 30 s, ZE{H 72 °C 30 s,40 NE IR, LU
B-actin F N £, {] 2“1} 5 HIF-1a, Cyclin D,
mRNA £k 2 5, 51 9 i I ZE 4R 7R A YR A R
ANE AT AL, AR 1,

*1 sl9F7
Table 1 Sequence primers
Elk7 Fe 4l K /bp
HIF-la 5'-GTCGGACAGCCTCACCAAACAGAGC-3" 472
5'-GTTAACTTGATCCAAAGCTCTGAG-3’
Cyclin D, 5'-GGACTTCGAGCAAGAGATGG-3’ 196
5"-AGCACTGTGTTGGCGTACAG-3'
B-actin 5'-GTCCACCGCAAATGCTTCTA-3"' 190

5'-TGCTGTCACCTTCACCGTTC-3"

2.6 [ fRE B3R 5 (Western blot) K ) A549 fiti
I 41 B b PI3K, Akt, p-Akt, mnTOR, HIF-1a, Cyclin-
D HEHEKIE LM, A S PMSF 1Y 2 % W
400 wL, T 7K | 24# 30 min, 4 °C, 12 000 r*min™ &
> 20 min, B 0245 8 em, B3, BCA 357 & 2
B R A R R R . R TN T Y R M R UK
SYEEN G EAEBEPYDFIE . 5% B lE 0
By iR B A PVDFE 1 h, —Hii¥ & (1:1 000),4 °C

PR HE &, TBST U . A Z 5 (1:1 000) %
H1~2h, B . #47 ECLIE Wk &k, K& &
&, Image J % 1 53 #1 & 2 11 AN 2 B-actin 1Y K
{H R AT ik

2.7 GiilEAbEE ORI SPSS 23.0 FF b AT 4%
IIHT TR OB R N X5, 2 REA B BOR B
FO7 22 W AT AL IE] L A, 7 25 R SE I, SR FH BR A
58, 4L 1] 7 75 B4, SR FH e/ 1 35 25 800k (LSD) K
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5, P<0.05 A S A Gt #E XL

3 £R

3. B - AR I T B TR X AS49 it i 4
BRI R AR 5 (Al H R, 40 AR T 24,
48,72 h IR 2RI A 4 200 i 56 4 10 1 25 1 3

(P<0.05) , 5 ¥ B2 FE AR 1 . S AR 411555 24 h
FL#, 4N 1 FH 48,72 h, B 18- 1 A6 g 5 5 4 34 4 1)
Tl RGN (P<0.01) , 5 s 5] R vfe 5 AR PE o Tk,
19 FH B - AL B 5 B2 40 mg- L7, %A 10 mg- L', 40
L9572 h AT IS 22500 . WAk 2.

F2 EBER-ARLKREEBRSITHX AS49 bt 405 5E 10 6 R (f+s,n=5)

Table 2 Inhibition of Scutellariae Radix-Hedyotidis Herba combined with cisplatin on proliferation of A549 cells (x+s,n=5) %
21 5 Jo R e S /mg - L 48 h 72 h

R - AT 20 5.17£1.25 14.33+3.21% 24.11+3.61%
40 11.07£2.72 25.13+4.46 42.37+4.90%
60 16.33+5.69 33.03+4.60% 46.03+5.33%

I 5 13.59+3.90" 28.67+3.55" 43.81+2.97"
10 15.86+2.25" 31.96+4.72" 54.03+2.64"
20 18.36+2.89" 37.78+2.71" 64.18+3.01"

BeA 40+10 21.43+3.41" 47.43+2.70" 70.03+1.25"39

T 25 [ 220 B B B A R R R 03 5 28 A2 A U P<0.055 5 () 20 24 h b #5 2 P<0.05 ;5 ] I ) 3 15 - 11 44 i 75 B 20 L4 P P<0.01 5 5 [+ i 1]

A4 45 Y P<0.01,

3.2 B R-FIE I T RS AN KT AS549 Jit g 20 A
FFRW IL-6 RAK PR 52 14 K, %
2540 TL-6 /K- 1 3 N R (P<0.01) . WLER 3.

£3 BE-OLEEEEEA IR X AS49 MMM 5K L6 &
HAK B (F+s,n=5)

Table 3 Effect of Scutellariae Radix-Hedyotidis Herba combined

with cisplatin on expression of IL-6 in A549 cell culture medium

(x+s,n=5)
2H 531 Ji b e ¥ /mg - L IL-6/ng-L"!
2 H 125.57+6.32
- B I 40 102.04+5.67"
s 10 83.32+4.97"
G 40+10 64.43+5.02"

W H A A R U P<0.01,

3.3 B - AR I TR B IR X AS49 it i 4
HIF-1a, Cyclin D, mRNA £k /KFH#Em i
P12 82, 4% 25 2 HIF-1ae mRNA 7K F B i B A%
(P<0.05) , Cyclin D, mRNA /K *F I & [ % (P<
0.01). S4A4H b %, B & 4H Cyclin D, mRNA 7K
- B EFEAR (P<0.01), W4,

3.4 HR-FIAE I T RS ITER X AS549 I g 21 A
BHRBKFHFm 525 AH L, & HA4
PI3K, p-Akt, mTOR, HIF-1a, Cyclin D, % [ % i5 %
B B BRI (P<0.05) . S5 AN A b4, BE A 41 PI3K,
p-Akt, mTOR, HIF-1a 5 Cyclin D, % H ¥ i 3 B K
(P<0.01), WK 1,35,

. 32 .

F4 HEER-ALKEEEKSIRHAX AS49 Bl 5 4 i HIF-1e,
Cyclin D, mRNA Rk K F R (F+s,n=5)

Table 4 Effect of Scutellariae Radix-Hedyotidis Herba combined
with cisplatin on mRNA expression of HIF-la and Cyclin D, in
A549 cells (x£s,n=5)

4151 ﬁim% HIF-la Cyclin D,
/mg-L
= 0.72+0.04 0.98+0.12
- AR 40 0.45+0.03" 0.64+0.10%
EE( 10 0.312£0.03" 0.40+0.08%
iSey 40+10 0.29+0.02" 0.18+0.07*

525 HAL LR VP<0.05,2P<0.01; 55 41 He 4 %) P<0.05,

PI3K - — 100 kDa

AL s— e — 00 kDa
p-Akt [ - 60 kDa
mTOR w289 kDa
HIF-1c W S—— s o 92 kDa

A B C D
A 2 HYL B B E-HAEE T F 4L C AL D. a4l
Bl 1 &4 A549 fiti % 48 B2 PI3K, Akt, p-Akt, mTOR, HIF-1a,
Cyclin D, A &L Bk
Fig 1 Electrophoresis of protein expression of PI3K, Akt, p-Akt,
mTOR, HIF-1a, and Cyclin D, in A549 cells
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£ 5 HE-AEREERSINHX AS49 fhifE 4 PI3K, Akt, p-Akt, mTOR, HIF-1a, Cyclin D, & B R XK FEHIEIM (i+s,n=5)
Table 5 Effect of Scutellariae Radix-Hedyotidis Herba combined with cisplatin on protein expression of PI3K, Akt, p-Akt, mTOR,

HIF-1a, and Cyclin D, in A549 cells (x£s,n=5)

215 ﬁi{ﬁ?/ PI3K/B-actin Akt/B-actin p-Akt/B-actin mTOR/B-actin HIF-la/B-actin  Cyclin D /B-actin
2 H 1.80+0.17 2.41+0.10 2.60+0.09 0.92+0.08 0.68+0.07 1.02+0.06
#HE - T 40 1.34+0.14" 2.38+0.09 1.74+0.04" 0.74+0.08" 0.46+0.07" 0.63+0.05"
IG5 10 0.92+0.13" 2.43+0.09 1.16+0.05" 0.48+0.07" 0.31+0.05" 0.42+0.05"
A 40+10 0.68+0.14"% 2.40+0.07 0.73+0.06" 0.31+0.05"% 0.18+0.04"% 0.28+0.03"%
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