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[ Abstract] Objective: To investigate the effect of Huayu Jiedu prescription medicated serum( HIRMS)
on the proliferation, invasion and migration of human lung cancer cells (H1299 cells) and its mechanism.
Method: Cell counting kit-8 (CCK-8) method was used to detect the inhibitory effect of HIRMS on the
proliferation of lung cancer cells, the effect of HIRMS on the invasion and migration of H1299 cells were

determined by Transwell assay and wound healing assay. The protein expressions of Janus kinase 2 (JAK2) ,
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signal transduction and activation transcription factor 3 (STAT3) , phosphorylated JAK2 (p-JAK2) and
phosphorylated STAT3 (p-STAT3) were detected by Western blot, the mRNA expression levels of JAK2 and
STAT3 were detected by Real-time quantitative polymerase chain reaction (Real-time PCR). Result:
(D Compared with control group, the proliferation of H1299 cells was significantly inhibited after treatment with
1%~16%HJRMS serum for 24, 48 h, respectively (P<0.01), and showed a certain concentration dependence.
2 After treatment with HIRMS for 24 h, the scratch healing ability of cells in the 4%, 8%HJRMS serum groups
was inhibited (P<0.05, P<0.01). @ Compared with control group, the membrane permeability of H1299 cells in
invasion and migration experiments in 2%,4% ,8%HJRMS serum groups was decreased significantly( P<0.05, P<
0.01). @ Western blot showed that compared with control group, 4%, 8%HJRMS serum groups inhibited the
expression of JAK2/STAT?3 signaling pathway related proteins (JAK2, p-JAK2, STAT3, and p-STAT3) in lung
cancer H1299 cells (P<0.05, P<0.01). & Compared with control group, the mRNA expression levels of JAK2
and STAT3 in lung cancer H1299 cells treated with 8% HJRMS for 24 h decreased significantly (P<0.05).

Conclusion: The HIRMS can inhibit the proliferation, invasion and migration of lung cancer H1299 cells, and

its mechanism may be related to the inhibition of JAK2/STAT3 signaling pathway.
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s 3 g(H 5 6125422, M1 F A28 9 g), K
3g(it=5 6117692, HH Y THA AR 6g), ~LMH3g
(b5 7050862 , M FAE 25 & 3 ), P % 15 g(dit
55093142, Y FAA R 15 g) )  KRF 6 g(Hit5
7025426, M T HEZ 6 ¢)-
1.2 ¥ R SPFRRH M 12 5 Mtk 1 i
(3 000+£50) g, W F AT 4 SE B sh ) b, A s IE
5 SCXK (% )2015-0004. zh¥y 925 2230 j 44 H =
20T 5% B A0 B Bt s it diE S HNZYYYJTY2018-
0010,
1.3 K F  RPMI 1640 5 3% 3 | Jif 4 1 7 ( 56
Hyclone 7% Hl fit = 4 I & BC-M-017,
SH30070.03) ; 4 it 3% 78 5 3% ¥ £ I (CCK-8) i 7
&, B O, 8 24 % W RIPA Lysis Buffer (4 [F
R wE] S 2 B HY-K0301, 38 i A 100X,
P0013B) ; matrigel %& i i ¢ ( 56 [# Corning 28 ] , #it
S#354234) ;25 A (B & K LS C0121) ;trizol (3
Invitrogen 2% ) , it 5 15596026) ; & H & & ik 7
&5 (3£ B Thermo 22 A, #it5 PD-500) ; 2 fhi 56 £, Jis K
Ik 27 4k % (PVDF) % iz Jii ( 3£ [ Millipore /A Al , it 5
IPVHO00010) ; ¥ % 5 3 7] £ ( H A Takara 22 ], #it55
RA0036) ; 52 I} % 6 & & & A § #if =0 /2 1 (Real-
time PCR) i 7 & (v [E & L8 4 | L it 5 13485) 5
JAK2 $ 1A, 9 82 1k (p) -JAK2 $i 1K , STAT3 #i 14 ,
p-STAT3 HiL A, Il E P S e 3R & 11 (1g) G P ik,
B-WL3h & 1 (B-actin) HL 4 (3£ E Cell Signaling /A A,
It 5 23 9 A #3230, #3771, #30835, #94994, #3900,
#4970) .
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1.4 X% SW-CI-1 B & (95 M b ik 45 A BR
/W) ) s HERAcell 1501 8 = 48 4k ¢ 20 Bt 5% 35 46
Micro 17R % B .0 1 ( 3¢ [H Thermo 23 #) ) ; iMark %l
it 7 A% , minipro % 2 [ L K A, SSBR B A% AL,
ChemiDoc %! WB # i 15 1% ( € &l Bio-Rad A H] )
#3422 A Transwell £% 3% #t ( 3 F Corning 23 7 ) ;
Light96 % Real-time PCR 4" 141X (% + Roche /A 7] ) .
2 Fik
2.0 AW E R S 2 s SPF LR H A
B 12 H B AL 2 40 (AR i 7 20 6 L, A= FER K
HoH). LWFTEEE 12 h RN zh Yk %
FEAT 55 0 A5 R0 i L R R R H R i 2 70
O i 1 5 O 2 A F B R 30 gekg Rl DT IRVE
25 P UL 45T AR ) 590 A 20 R UK, AR 1 IR, 4 S
HOEL, FARWRMEE 1 h, THE &M TF 1700 R
I, $2 B 3 L 7E 56 °C, 30 min F #MA K35, 135 1R
A4 58 UG T =20 °CIR-AF 1
2.2 AUMEEE IR N A0 H1299 Wy [ o E RL A
B 7Y 1% 75 ) A 28 B 25 A0 M, 4 5 TCHul60,
&= 55 340 . 40 A IR B 9% 4 P AR BE 37 °C
5%CO, &1, T 1% 10% BG4 L5 1 1% 75 5 %5 2 iR
AW RPMI 1640 3% 75 56 b 85 3% o 40 B b R 3,
L 0.25% JB R i AL e 18,3 d LR 1k
2.3 CCK-8 LKl 40 fu s s fE 1 WBOR oA < 3
) H 1299 fifi 6 240 A, Wl 2 £5 22 v W (PBS) #h ik 2 3 |
i it T Ak T, 1R A0 % B Sl 5% 10° A /mL, A
FL 100 L 32 %0 T 96 FLAR , [ i 15 37 Jil 988 41 it 45 (4
A 2P A A S A AL, A B B R [ ik
BE (1% ,2%, 4%, 8%, 16% L5 i 5 J7 % 245 L ,
JE 16% I 375 355 40 FH A B 4 7K 4K BRI 375 0 A2 ) PR g
il B 7 O 24 00T 1 B AR AR s Al FE Al i B AR
R B 5% 48 h, BEFLINA CCK-83K 7] 10 pL FEiF &
3ho HEFH BRI ACE T AR O I 5E 490 nm &b W
J6BE AL M AN R A AE N R = (A -
A i) (A=A e ) ¥100%
2.4 KR SIS A I R AN I AT RS R T gk
IO ff B T O 24 LG A PR 0 H1299 40 A, PBS i vk
2 W, JBE R A S B, R A M WO R I
10°4~/mL, % fL 2 mL 4% # T 6 LAk , 15 20 M 250 i
T MR VS S FH G I3 B 7% 2k RPMI 1640 WL 35 5% 12
h, H1200 WL 4 3k 2 B FFLARVE 40 i R, R O e
KK 58 B — 20, I PBSIH VR ML 3k, T 48 hJ5 41
& Image I T RR AL &%,
2.5 Transwell /N2 2L K T 41 LA 2 Rk 1 R & fb
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A B 7 24 000 T A B A Y H1299 41 R T b
Je V8, R G I 8% 57 S5 R B 20 G R A A % R
2.5%10° 4~/mL, [n] i J& 1] matrigel B¢ 3 # Y
Transwell I % 1 22 12 ¥ 575 A 40 5x10*4~/4L, F
AT 20% i A 1T 1 58 4 55 3 5L 500 wL, i 45
W FE T % 53R 24 h B = PBS /)
OTE TR B =, I AR 25 0 BR matrigel ¢, 5 1 4% 19
% B B E [ 72 20 min, 1 0.2% B9 45 & e o, B
BRI A FLBE L B S AN PR 40 MR, R
&M IR ZRRE ) .

2.6 Transwell/NE LM 4N LT #2681 W&tk
P A B T 24 I A B sk Y H1299 4 J56 i 1k
Jo T E, H TC I B 5 L R R A M 9 R Ol 2.5
10°4~/mL, [n] Transwell I % (A4 12 ) o 2% 12 15 57 3
AHHEL 1< 10° AL, N Z A 20% Ji 4 1015 1Y S
MRS ARG R AWK EE T %, Bk
24 hm B B, I PBS /N0 T R 1%, f#H] 4%
i) Z2 5 B S [ 5 20 min J5 FH 0.2% 45 S S5 4 (0, b
BT AT MR R FL BE AL 3 S AN LT 40 M A, R
25 2H 41 Jf 3 #2 e

2.7 FE A GRE B LR I JAK 2, p-JAK2, STAT3,
p-STAT3 & H F kK B £ A K 01 H1299 48
Ji, 28 JB A 1 T A S 42 R T 6 fLAR Y, AN [R5
2H WAL i 1 7 25 109G 2L B 24 h, PBS BRI 3K,
TE4°Cok I RIPA R f e s H Bl H . H
BCA # & ikl G T RO EN & . #F178&
FIAR P, 547 58 T M Bt e (SDS-PAGE ) #8 Jie L ik , 4%
Ja R AR R R AR B R AT A R b R
RGBT 5 5% BLAE WKy /Y Tris % 28 vl
(TBST) = 341 2 h, Z J5 F§ TBST Uk 3 ¥k, B4k
10 min. WM —H0(1:1000) T [ J5 % T 4 °Cuk
MW B, B2 KM TBST Ve 3k, &K
10 min, J M 2E PR —H0(1:2 000) F i F I HE
1.5 h, TBST ¥k M5 3 ¥ , & K 10 min, R J ECL ¥ &
o, Pk H . S Ve B-actin 4 S N S % IR, R R I
A% Ah B &R G0 A I 4> AT JAK2, p-JAK2, STAT3,
p-STAT3 & [ 4475 .

2.8 Real-time PCR £ {l] JAK2, STAT3 mRNA #
KK AR AN R H1299 40 i T 6 fL AR,
TE 20 i 35 35 46 37 °C 5%CO, B & 2 40 i I BE 5 (2
24 h) o Sl ST A AL AR A EE T B 25 IV AR
oo A AR S0 24 h 5 A trizol £ B R
RNA. K Takara 2 % S g 47 R 56 o 979 4%
ff .50 °C 2 min; 95 °C 10 min; 95 °C 15 s, 60 °C
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30 s ,72°C 30 s, 4714 40 18 35 ; 22 i 3 il £k .
S 45 B LA B-actin R N 2, R H] 2740 3R R HOAH X 3%
KA. Bl A T Y TR (B BOA R
S AIE Y/ U S

®1 59F3

Table 1 Primer sequence

EiEY] Jr 41 K /bp
JAK2 L¥f5'-GCAACAGAGCCTATCGGCATGG-3' 92
FU# 5'-CCGCCACTGAGCAAAGAGGTAAG-3'
STAT3 L} 5-CACCAAGCGAGGACTGAGCATC-3' 150
T 5'-~AGCCAGACCCAGAAGGAGAAGC-3'
B-actin ¥ 5'-CATGTACGTTGCTATCCAGGC-3' 85

Fi# 5'-CTCCTTAATGTCACGCACGAT-3'

SEHG TG 5 S S 0 ik 25 W) b BT 4 24 h AT
WEIE, IT 0 2 AR HD 52568 5 2% , 4% , 8% AL fift 35 T
R IR R EE 5 o N (NG LN B 2 &
(75 8% L2 IMLVE ) AL i 25 AR . rh Fl s LA A
TG 6%,4%. W2,

®2 URBEFSHMFMHEHI2MAEFERMNEMN s,
n=5)
Table 2 Effect of HIRMS on cell survival rate of lung cancer

2.9 St R SPSS 21.0 G ifakF 4 A,
BAGHER R £ s R, 2410 iR H AR J7
2 M, P LR P B LSD-¢ /6 56, P<0.05 3878 22

SHGI R L,
3 &#£R

3.0 AB R T T 24 I VE X H1299 4H A 1 5E 1
S 525 A R, AR AR BE B 24 10T 43 on) ik
P 24,48 h )5, H1299 4 g 3 58 17 10 32 3] 2 2 30 )
(P<0.01), Jf 5 — %€ iy vl BE M M o AR B0 b % fi o5
J5 % 2 103 X H 1299 20 it 358 56 410 i 6 4% O, b HEBR
AU IS ff 75 07 O 24 1003 7R O 45 T i A AR 22 RS

H1299 cells (X+s,n=5) %
A it A7 1 R
2151 B 2 I /%
24 h 48 h
2 99.73+0.46  100.69+0.68
AR i B 7 5 24 108 1 93.48+2.312  87.74+3.11»
2 88.04+2.497  72.63+2.45%
4 72.73+4.647  46.71+2.87)
8 38.52+3.272  33.57+3.40%
16 20.90+4.022  20.52+4.992

W 52 4L AV P<0.05,2P<0.01(F3~6 ) .

3.2 AR R 7 O 2 00TE X H1299 40 il 2 28 Fn T
B8 BE J1 119 5 M)

3.2.1 XFHlEE H1209 i B i sgm S525s (4l
FU A, At i B 7 b L R AL R DR L RE D 2
F M (P<0.05,P<0.01) o #2785 AL i 75 75 7 245 1M
THRE I 5 MMz e S, WIE 1,3 3,

AL, B.%5 HL ; B~D, F~H LR 25 05 & 25 M3 A% P Lo e 21 (1 2 09

E1 {RmEERSHMmMEXHE 1299 HHEB BN (microscope, x400)
Fig. 1 Effect of HIJRMS on migration of lung cancer H1299 cells (microscope, x400)

322 X HI2ONMNMIRE AR TN E N 5
25 H A LB A R K P L R 4 H 1299 4

it 4 2 40 5 B S 6 20 (P<0.05, P<0.01) ; Jiti 98 200 Jfd
IR 4N A B E R R (P<0.01) . L34, 1K 2,
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R3 LRBEF L ME T FE H1299 40 5T % 89 &
n=5)

M (x+s,

R4 UFBSHEHMBEXMEHI29MAREEZMTEBNZIE

(X+s,n=5)

Table 3  Effect of HIJRMS on invasion and migration of lung Table 4 Effect of HIRMS on invasion and migration of lung
cancer H1299 cells (x+s,n=5) % cancer H1299 cells (x+s,n=5) A
gl AT /% 0h 24 h 250 YL/ % [E=Eilil L% 4N i
= 99.00+1.00 72.33+2.52 e 223.50+7.63 365.75+18.06
I fie 25 T 2 98.00+2.00 70.00+2.00 P i 2 J7 2 198.75+9.98" 317.25+8.267)
4 96.33+£3.21 56.67+£5.77" 4 170.50+9.39? 250.00+18.88%
8 98.33+2.08 33.67+9.022 8 139.75+11.90% 198.50+9.60%)

3.3 Ak B R EE 7 & 2 I iE A JAK2, p-JAK2,
STAT3, p-STAT3 K [1 £ ik A 5 ﬂﬁ Ha Ak,
A ik 35 5 2 25 T8 Ik 7R 5 2 JAK 2, STAT3

TR 235 W B AR (P<0.05) s A 55 07 & 24 1
E L E R B4 p-JAK2, p-STAT3 46 H # 15 W # %
flk(P<0.01), WK 3,%5.

B2 WRREH SIS 01299 482 22 F5E BRI (microscope, x200)
Fig.2 Effect of HIJRMS on invasion and migration of lung cancer H1299 cells (microscope, x200)

JAKD S SESS—— — 25 kDa

p-JAK2 - .. 125 kDa

STAT: W — —— 79 kD2

p-STAT3 _ o

-actin m — 45 kDa
A C
AL ZE UL B~D. AR 2E 07 5 25 L35 A Lo L 590 e 2
B3 &AM H1299 40 i JAK2, p-JAK2,STAT3, p-STAT3 E A
RiLBk
Fig. 3 Electrophoretic of protein expression levels of JAK2, p-
JAK2, STAT3 and p-STAT3 in H1299 cells

3.4 ALBR A FE T & 25 MG X JAK2, STAT3 mRNA
RRACERFm 525 Q4] e b 7 & 24
. 78 .

I 7% AL ) 2 JAK2 mRNA % 3k B 8 F K (P<
0.05) ; A8 fif 5 5 15 24 1ML 35 /5 7% i 4 STAT3 mRNA

Ik WK (P<0.05), WLFE 6,
4 itit
o R IR IS IR B LA JE R YRR AR T AT,

DAL ot DAL AT 9 7 i BB AT 2880 3 IR A BR
MR TR LA R 7 FE AR AL A6, 47 I i e
PR S T TR Ay G S R 1 T A I RA
J7RE U SR ARIE | 8 38 ) A 2 ) ik A He 2
2y, LUB BV L AR g H B o AR 5
G BERE =B CEEGE TR SIRZGA . Hrp
S0 RE SR AL A RE O B LA =R AR e R
Hlas A DL BOE i 3 U8 LU R BRI
Gl L 25 A ], SR 2R R AR A Ak
IEYUEZ ).
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x5 URBEFAHMBEXMRE H1299 28 JAK2, p-JAK2,STAT3, p-STAT3 F B RIZWFM (f+s,n=5)
Table 5 Effect of HIRMS on protein expression levels of JAK2, p-JAK2, STAT3 and p-STAT3 in H1299 cells (x+s,n=5)

21 51 TS % JAK2/B-actin p-JAK2/B-actin STAT3/B-actin p-STAT3/B-actin
g 1.44+0.06 1.34+0.05 1.23+0.12 1.34+0.06
A58 i 25 2 1.16+0.12" 1.22+0.08 0.85+0.08" 1.04+0.06%
4 1.26+0.03" 0.95+0.072 0.83+0.03" 0.97+0.07%
8 0.94+0.18" 0.82+0.052 0.95+0.05" 0.83+0.08%

F6 LRMBF S L MFE X AHE HI299 40 B JAK2, STAT3
mRNA RAKFHHIE (F+s5,n=5)

Table 6 Effect of HIRMS on mRNA expression levels of JAK2,
STAT3 in H1299 cells (x+s,n=5)

21 51 M /% JAK2 STAT3
I3 i 55 5 2 0.83+0.11 0.90+0.06
4 0.88+0.05" 0.89+0.07

8 0.85+0.07" 0.85+0.06"

TS 140 JAK2, STAT3 mRNA AT 35 K 1.

JAK2/STAT3 {5 5 3l i () B0 2 5 T ilids 1) &
e R O S B9 TAK2 AT DLE STAT3 A 1% 42 iR W
2 Ak , B 1R 1k (Y STAT3 # % iz I 40 f % b, 5 4% 5=
g gh T4 A&, iF 5 13 I mRNA [ £ 51
STAT j& — 41 DNA 45 4 & (1" . Hip | STAT3 %
Ny S —FhJE B A, STAT3 Y 0 5 88 v b Jgg 22 1]
195G Z& T4 %00 T BHL B JAK2/STAT3 {5 45
5% T LA AL g P g T X DT ) R

ABIFE 45 W oR AR AR R 7 % 25 105 RE A8 2
FI KA B H1299 40 M R B A . R T HEBR 1k
P it 7 O 24 I A A8 B EE AR R, AR IR AT I Y
S 6 B AR A R O 245 10T Ak 3R H1299 41 1Y
W) A 24 ho AR 413 AT T ORI R S8R M
Transwell 52 5% > S 8 4 5% i B 7 & 24 I 7 J2& 75 %)
H1299 4l 122 5iE B iz sh A MEI/EH . 4552
F U AR B T O 25 LT X H1299 iR i 1R 28 5
i 3 B T A AR T 8 B AR i O 2
IV B 8% 10 ) il s 0 4= 28 e B8 o iE — 0 AR IR A
XA 958 A 25 J7 245 1008 40 iR H1299 40 i Y {
R AL AT T, 8 X JAK2/STAT3 5 5
A DG AR A I 25 SR AT LA Y AR e O
2 IfiL 55 % JAK2 FIl STAT3 (%) 52 25 11 S mRNA /K- i
SN 4T p-JAK2 Fl p-STAT3 f4 2 14 72 15 /K F
14 5% A A2 A, i B AR A 2 O 4 24 1L T O T A 5 )
JAK2 Fl STAT3 1 5 iR Ak 7K ~F- S #1 il H1299 4 g 11
REHITHMN.

gk b AR UR R AL E 6 AR A B O 25 T Y
PN S 36 e B, AR i B 7 T 24 1003 X i e H1299

Y B A R E R A B RIEM L

B AL AT e S5 AR i RE 7 25 ITE A0 T JAK2/

STAT3 {5 53 [ 1) Wl iR b K F- A 56
[FlgEmzR] KX REEEMTH G R,

[&EZHk]
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