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Abstract

Objective: To investigate the mechanism of senescence induced by Yifeixiaoliu granules in lung
cancer cells. Methods: By serum pharmacology, 3-galactosidase staining kits were used to detect
the senescence of human lung adenocarcinoma A549 cells after drug intervention. The expression
of PCNA in human lung adenocarcinoma A549 cells was detected by immunofluorescence. The
protein and mRNA expressions of p16, p21, RB and p-RB were detected by West-blot and RT-PCR.
Results: Compared with blank (serum) control group, the ratio of senescent cells in Yifeixiaoliu
Granules group was 6.85%, with statistical difference (P < 0.05); Compared with blank serum
group (18.7%), the expression of PCNA in Yifeixiaoliu granules group (6.6%) was significantly de-
creased, and the difference was statistically significant (P < 0.001); Compared with blank (serum)
control group, the protein expressions of p16 and p21 in Yifeixiaoliu granules group were higher
than those in blank (serum) control group (P < 0.001), and the protein expressions of RB and p-Rb
were lower than those in blank (serum) control group (P < 0.01), and the difference was statisti-
cally significant; Compared with the blank (serum) control group, the mRNA expression of p16
and p21 in YifeiXiaoliu granules group was higher than that in the blank (serum) control group (P
< 0.001), and the mRNA expression of RB was lower than that in the blank (serum) control group
(P < 0.01), and the difference was statistically significant. Conclusion: Yifeixiaoma granules can
induce senescence of lung cancer cells by inhibiting the expression of PCNA, up-regulating the ex-
pression of protein and mRNA of p16 and p21, and down-regulating the expression of protein and
mRNA of RB and p-RB.
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1. 518

PEBEE LTI R R A 5 IS s N 2 8840, T e 1 i E ABE T R 13 4 BTt 78 2020
A SR R R R 1929 5, I 457 T3 (291 23.7%) 4 ERIEAESE T ) 96 41, i 300 T3 (4
7 30%), Ml 2 i LR A S ESE T E B R F 2 —[1].  “4ifxEE " (cellular senescence)— 1] Hi
Hayflick FIPA T RIRH . ABATULEE 2 15 (1 AR 40 M e A BR B 2 245 4 B3 58, IR BT L
W, KHaah “ARiEE” [2]. MEMMREZFaT FRAOTH I REE, i mibih
. e B, BRI USRI BERRAY . M A, RS S & PARP
R O A A, XY AME T T RN, AR REA R 4B B e T, R MR A .
JIFS S 96 UKL (J5 44 7% 1K IR 7 ) A2 Im PR £ 9 e 45 07, 9T 0 3 W2 24 e 08 o5 35 Al /) A T et e 838 110 Wi PROBE
Ry FoER A SCEAVE R R3], H0H] R LA AR R [4], $E S LR S D RE & iR PD-1/PD-L1
W T MMFEER[5], ST 2 G ik E G A E 6], 15 5 M A0 R L el e e 4 P )
ERERER[7], AT AE il V8 88 ROURLAG 250 A ) it e A A B R b, R T Y 9B R 5 = i e 4
L Z LA -
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2. M5
2.1. =4, mRabk. ZH. 5

1. 6~8 JH ¢ SPF 2% SD KEl 6 X, I H FilgANBIELRIN AR A7, SiEKIES : SCXK(F)
2018-0004 . A= A I € 55 557G /R T 2 — = Bt S50 sh 0 8 8 /88 (R T) MG BB %, 18 3 4% 5 NO.2018-01.
HAFET 40%~60%IESE, 21°C~26 CHEEd, [ HKETK.

AHMORR: AR ASA9 2 i Hy o ] 5 2 R A B e R i AT B e At

250 mABHRRRL: . RS WS, RA A ARR L%, Al EE, 2, gk
W RE L FRARA, FFFIE R — B R 2 R iRt

Wl AR p- LA R i & RIPA ZLH. Western —HIRi B RIPA 2R . BAR
EAYIBEFRIC L ESTR 19G (H + L) BRI FAbBEbmic L F 5t/ R CE = RAEA R A F]), 0.25%
Trypsin-EDTA (25200-072, Gibco), PageRuler Tl 425 1 Ladder (26619, Thermo), PCNA $i/4(ab29, abcam),
PrimeScriptTM RT reagent Kit(for real time) (RR037A, TAKARA A7), SYBR® Premix Ex Tag™ Il (Tli
RNaseH Plus) (RR420A, TAKARA /A 7)), DEPC (40718, Sigma ‘A @), TRIzol Reagent (15596026, Ambion

NCINE
2.2. EENER

CO, i} 7746 (MCO-15AC, Sanyo 2 7l), E5OAL(L-500, HIHL A ]), {518 &4 EE(CKX4L, Olympus
Zv7]), HH + W21« 600S I FEIR KA (DK-S420, b H GHEIR B4 ) ), 8 T1F & (Baker A W), %
HeIL A R (Leica A ), HIKA(EPS 300, iR BERHA IRA ). WAL TR B bkl 5 B ko
(LR ARG IRA R, 1HIR 9% 7 5 (DNP9082, #57 A IR/AR), {IH &% 5 OHL(MIKRO 220 R,
Hettich), #%¢J%5E & PCR {X(LightCycler® 96, %' [K/\ 7)),

2.3. AahbiHETAIZY IS RHIE

SD K, BEHLA 4 2H: 25 i o ok AU 7 AL (YFXKL 41 13 g/kg/d) 2 fili 1 988 SRz 4w ) 4
(YEXLM 41, 26 g/kg/d). 2 fifi i 8 ok 4l ) s 4L (YFXH 41, 52 g/kg/d), 1EH MiE4L(YFXLK 41, 2k
PSR KIER), MEZAE 12 /00, GHREM 2 RS, ESLA2 3 K. TRIREZ LG, K
PSR T T 2% N BE 3 3 R I, 0 T 43 B85 IIL35 (540> 2000 rpm, 10 434, [ — 4604 R 3 & Ve 21, 56°C,
30 ZrEKIEPUMA, 0.22 um JERBRTEJE 03, —80CUKARIRAE&H .

24. MAREEETFER

il AS49 41 FH 2 10%J1A 25 1L 7% 1 RPMI 1640 R 9555535 T 37°C, )% 95%, 5% CO, 555
Favh, BB R IR — IR Fra i 42 80%~90% (1% % EAT 40 ia %1%, I 0.25%1) Bl T 37 Cib ATl 1L,
PR T A8 A8 3 5 I £33 DA B g B2 i1k, B 4P4T /5 1000 r/min BS540 5 min 40805 %
. AR R E B S AR TR IR . 410 3 RAHFE—1R.

2.5. sEfHHEERLES A MRS AS49 HERE(ER

B S 2B K ASA9 4, L 3 x 10° ANFLIIE B RR 6 FLAR Y, 23620 s [ (i) s R 4L
sl IR ORI A, BRI 3 L. 24 h S IIAAH N 2P0 5 34T A B s Z5WAEFH 48 h J5 R Al 3 2 AH ¢
B FUWE i G 2300 S NIt i ASA9 4 i e A= 35 22 BB 0L, R FE 2 Bl i) A AL A e A 13 B
Foo W4, (EFIECT BB N ST -1 FL0H T FH M g 3 2 41 o 3
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2.6. ZEPHIEEEURIN A BBRAE AS549 ZRRAY PCNA FRIE{ER

BG4 K ABA9 i, DL 2 x 10° ANFLA S P TH0E L IR A BB RO I R I P, 5056
53 7 FL (IS )R FRAL . 256V R R 2, 24 h JE INAH B 259 s ab e, fdH 3 N AL; Zi1EH
48 hJ5, WCERAHML, H 4%2% 5 TP VA MRS e 4 F 0.3%TritonX-100 X 40 iE A7 RN : I 5%
M35 AR 0 PG T S AN I\ — PPt N PCNA s Edifk, 4CHFE; A ZHITL Alexa
Fluor® 488 Fric iyl =EHi % 19G FEATHEE : N DAPI BEATHHMIIZ Y tt, (R0 E I A B s T i ge
JGG G LI AR 45 5

2.7. PEENEEBURI A BB AARE p16. p21. RB & p-RB BIE B K mRNA FRiEH{ER

1. Western blot v%:: HUBALZA519K, H#hiRMAZIEE, BCARMEEASE, MAEH EFEZMK,
V2], 100°C & 5 min, R HIE 25 ug BFE, 4%~10% SDS-PAGE i ik 735, #5EISE PVDF
5 50 g- L7 i Mg 0ok S5 IR BT 1 h JEADNHE R — 0, 4CHEE R, PBS-T Welk 37k, &K 5 min, 4:5100
ANEPRBCEETIR —PUEEM S 2 h, PBS-T Pk 3 &K, &K 10 min, ECL &35, HMERASHNSEA
B-actin J6 2 B LU R H B A AR Rk &= .

2. 1) $REUFEAE RNA. 2) MR E AR BEFIZERE, RNA MZEREE 1.8~2.2. 3) Wifis
cDNA. 4) ¥4 cDNAFE i 53 7 L & Realtime PCR [ B4 % o 4 2B E 411 : 2 x MasterMix 10 uL, 10 umol/L
) PCR 455514 FO5 ub, 519058 W% 1, 10 uL [ PCR4FR7 5[4 RO.5 uL, NI/K &SRR 18 uL, i
JECKHATRIR A, 5000 r/min FHETES Lo 5) ANEE: a) #F 18 uL JEERINE] 96-PCR xR AR L. b) FEAN
AR 2 uL cDNA. ¢) 70l F Sealing Film 35 F iR, HRE EORE . d) /£ E PCR &P AP ER 11
PCR HUMAEVK |0 6) #f ik 96-PCR ¢ & T Realtime PCR 41X _F#47 PCR [z v . % LA AL 4T : 95°C, 30s;
40 1~ PCR #EIR[95°C, 55 60°C, 40 s (X)), N T E PCR F=YINIIGIARIIL, I RMNEEHRE, 1%
95°C, 10s; 60°C, 60s; 95°C, 155s; FM 60°CLAZM#E] 99°C(1X# H 3hidk47T-Ramp Rate ¥ 0.05°C/s). 7) %
FEmn ) B I EERI AN 253 713647 RealtimePCR S, BEANFEAAIN 3 N AL  Hdhi K H 2-AACT k4T 7347 -

Table 1. Primer information

#1 5ER

ElE7EAxiN Fr 3l
P16-F CAGGTCATGATGATGGGCAG
P16-R GATGGCCCAGCTCCTCAG
P21-F CACCACTGGAGGGTGACTTC
P21-R ATCTGTCATGCTGGTCTGCC
Rb-F GAATCCCTTGCATGGCTCTC
Rb-R GAGGTTGCTTGTGTCTCTGC

GAPDH-F GGAGCGAGATCCCTCCAAAAT

GAPDH-R GGCTGTTGTCATACTTCTCATGG

3. ittt

KH SPSS18.0 ZEitHift, THEHHE L x £ s Fon, AR ELBCR A RN 207 200 M, 4L LERCK
A eSS HBRER RS S % .
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Figure 1. Ratio of senescent cells of human lung adenocarcinoma
A549 induced by Yifeixiaoma granules
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Figure 2. Morphological changes of senescent cells of human lung adenocarcinoma A549
induced by Yifeixiaoma granules (x200)

E 2. mAHEEEBALES AR AS49 FE MR ST (x200)
K1 EoR, 2 ATE) R4 Z A EL 3Ry 5.54%, g il IR B0k 41 T i I EE 2R 6.85%),
P LA Gt 2 7 (P < 0.05); & 2 2o 2 Il 83 Rk 2 N il i AB49 I8 35 K T4 [ (1ILii) %o e 4,
2 B 25 il v 98 UL 2N i Jitdes AS49 i AT AR .
4.2. tREHIEEEERIYT A BfBREE A549 4HREAY PCNA RIE{ER
K 3. K4 B, 5FAMIEH18.7%)E, aaliliyE R BikhiZl PCNA (6.6%) 11K IE R N, A4
iH2E 2 5 (P < 0.001).
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Figure 3. PCNA of Yifeixiaoma granules on human lung adenocarcinoma A549 cells
[ 3. ZERHE BRI ABTEREE AS549 4RERY PCNA
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Figure 4. Effect of Yifeixiaoma granules on PCNA expression in
human lung adenocarcinoma A549 cells

& 4. #5RhEE BT AFGBREE AS49 4HAE PCNA FRixH
=AU

4.3. sEFfHEBUALYS A B BREE4AARAY p16. p21. RB & p-RB BYE&EHK mRNA RixaU{EM

K 5 BoR, S5FEME)R AR, fShHERBURA R pl6. p21 BYEE FERA & T2 | (g ) % i
ZH(P <0.001), RB. p-RB [ ARIBMET 2 A (ME) M RAP <0.01), BRITHER.

K6 on, 52 AniE) AL, iR AR L pl6. p21 (1) mRNA Fik =125 [ () %
HEZH(P < 0.001), RB ) mRNA FAL T2 H(MIF) X AP < 0.01), HHiit=zER.
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Figure 5. Effect of YifeiXiaoma granules on protein expression of p16, p21, RB and p-RB in human lung adenocarcinoma

cells
5. $EBHEE BRI A B AR B 4RAEAY p16. p21. RB & p-RB BB ARILAIEY
4= *kk
2.5 = 44 *kk
*k%k
:c: 2.0 4 é 3 - g 2
[~ o
< < <
O 1.5 < )
= 8 7 5 24
o o o)
o g =}
g 0.5 - 2 7 g 17
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ek B IMEH LR P < 0.001, *555HIiEx R4, P<0.01

Figure 6. Effect of YifeiXiaoma granules on mRNA expression of p16, p21 and RB in human lung adenocarcinoma cells
[ 6. ZHABHEBURLXT A FBRAEZHARAY p16. p21. RB Y MRNA RiAHIFZIT

5. itig

Y 552 LUK AR IS B8 A5 A O RFE, AR (S 5 I ER /2 DNA $i40 5185 BORi AR e & A 57 %
SGROCHERRAIE N, S EURT 3G G A0 B A T 0 b S A SR A, RN R R RS . AR
FEP [ pl6/RB AL A p53/p2l 15 il K, FEE - 3IRYT (therapy-induced senescence, TIS) AR Y7 &

FRISRIE 2 — o AT FUAE 2 Fil Vi 96 FOUAE 00l 9o 200 0 464 B O Btk B, AL PCNA p16. p21. RB % p-RB #&
s 2 i PR AR 75 3 A g 240 S 2 O LA, 45 SRR W) PV R U R 4] PCNA 93R3E . 121 pl16. p21
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fIE A & mRNA (I3i%, T RB K& p-RB AR A mRNA (25, 2 ad Ml Vi J UKL 75 - i s 40 0 5 2
HIBL . (ECRAE MR R, A2 A B AR R B mT e “rh T, SESE YA AR T SR O\ A0
HIRFRF IR LIS, Xl “EA” e oA 2K [8]. AT IEA S 1RERE[9], 20 2 i e ot
Ri Vs R E I A2 R REAe IS “HAE” AfF TRt — 20T, FREUCENTTTIER: H1299 fifijE 40
JEARTFTLL “ibi” E R TS AR R K B G T RE /0, TR A IR R RE 7 5 R 4 e SR A 4 i 7> 2R
JEASER A I BE D) Z (B A AR IEAR G, ORI 17 &R T Je SRS EAE IONLRI SE O 2%, Rl B2 il v 7
UL 75 5 i 728 200 Jf0 A AL 1) 47 75 B3t — D IR AR T [10]

E&WE

BT HAAR IS BE T H LH2020H138.
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