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Abstract

To explore the inhibitory effect of crude Brasenia schreberi polysaccharides on Hela cells, the
crude polysaccharide (BSP) was extracted from the shoots of Brasenia schreberi in Lichuan City,
Hubei Province. The inhibition rate was measured by MTT method, the cells were observed by
AO-PI double staining, the different abnormal cell morphology was counted, and the expression of
some cancer-related genes was detected by RT-qPCR. At the initial density of 2000 cells/well, Hela
cells were inhibited by 500 pg/mL BSP. With the increase of BSP concentration, the proportion of
type I decreased and the proportion of type II, III and IV increased. When HeLa cells were treated
with 250 pg/mL BSP for 12 hours, the relative expression levels of p53, Cyclin D1, CDK2 and CDK7
genes were about 2-fold of the control. The inhibitory effect of BSP on HeLa cells was
time-dependent and concentration-dependent, and it would destroy cell membrane and change
cell morphology. The inhibition may be related to the accumulation of p53 and cyclin.
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ARG L T HelaZl A RIIHIMEA , A8 78 DAL F)) 1 2SN EARL, RECHZ B
(BSP), EEMTTEAHFIZR, AO-PINGRELHM, A FIEER MMRAAHT I, FART-qPCRTE
R HE o RE A R R IA B L. 7E2000) /FLAIRIAILG® ERT, 500 pg/mL BSPELM HelaZl fiiA #i
YER, 2000 pg/mL BSPAL ¥ HelaZfffi72 h, ##]FE7]1A$]96.88%. BSPH:-F:Heladlifi =4 PUFhIEIEH
A, FEBSPIREF &, IZLELBIE/DN, 1. I IVELEL #1338 K. 250 pg/mL BSPA:# HelaZlfi12 h, p53.
Cyclin D1. CDK2F CDK 73 AR KK P2 /24 - BSPX HelaZH fg F 301 4 F 2 it TR1IR B 4k »
HEWIRau g, S aMps. e RS ps3 X4 SRR R B A X.
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1. 5|

R TN UL RS R R ST R R TR, O AAET A Y. E . A
DNA. EARERDT—FF, ZPMEM4EREIES S s LA /D EEY R, A KEXT 20T
FR N HEDZHERAT IZMAEER, Wl PUREER . PrsE. PoREE. FRIURE. BEARA
PrESHER . tein, MuEAE(Humulus lupulus) 2 5 66 2 (2 33 MC3T3-EL 4R fffisfss . s efn ik, BA
FCEAE FI[1] . 2K 1€ (Grifola frondosa) £ ## i it TLR4-MyD88-1KKS-NF-kBp65 15 5 i 12 % BV 41 2] -
5444l A\ 2 (Opuntia dillenii Haw) £ Fi# B ] SK-MES-1 400 94K, i S4n i 3 S SWIpHAE, & ar 5]
M T2[3] . M1T517E (Laurencia obtusa) 2 i A2 I 28 5 B (HC V) I 4l il 32k 82.36%, L5 2T (Sargassum
vulgare) Z Xt H 5 75 BRI 6 1 sk 81.5% [4]. 7R 52 (Malus micromalus) £ #i Xt ¥ H H15E . DPPH
H 3L AE A B I A A FARE RERRAEH, ISRt m P i R ENE, RKIE— e 2EH
[5]. ZM(Morus alba L)k 22 95 o] 385 615 5 P9 INK/p38 3847 A 4% B 2 i B s 4 T [6]. 7 25 (Aloe vera)
Z BT el id Keapl/Nrf2/ARE {5 53 H % NGF U (¥ 5 JAh 2240 i PC12 1) UVB 15 R 1B =AEHI[7]-

23 (Brasenia schreberi) J& BEEFL 26 &, ZAFAKAY), b EG AR EHHNE RN,
iSRRIV — 2 ERE AR, iR 2 2 58], a2 23 M F 25 AN B I 32 BRI . 46
ek HPERE, HAEIG K. W, EREERIThRL. JRRAVRL BE. . T, BUW(EIEEMEE &
Bz, Bs). (EMEZ) 8 “BROL M, MK o CRENHED 0, 23T UH R,
e AESEN AR, AN, IVE, BEIRE, 2T, KR, TR, AEZRRA
B MBH[9]. PRI G [10] A At f A B PR [ 1], T 225 22 ont Jes S (R0 i/ F AR PR S 4idl o ARSI R DATBIAL
BH N T AW A AR, SRBCH Z 05, VIR TT T 265 2 05T Hela A= K AIRE I, 2 s 224
AR AT REIR AR .
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2. MRIFNTTE
2.1. SEERMR

HrEEZE SR T 2018 £F 7 HAEWAILA R NT b 5 1 S R Ut 55 6 R A, VKR ERIZ [, Hela 41
(GDCO009) [ H [ i 789 B 547 Ok 4O iU 2 DR L

2.2. ERITHEFHZFERREL

B SREE, SRR GERITHE 3 min, KEBAKEES =K. JHN 0.1 mol/L NaOH ¥+, ki
WL 1:2 (Wiv), 60CHiFESEEL 1.5 h; $REURA I E =R, 1 200 HMGHE, 2Bk, ik, HiE,
F HCI #8151 pH % 7.0, Sevag vA[12]FREEH, H R B AT, EEEE0ETE
FJZ. WgE LZE/KAH, 12,000 rpm %5550 10 min, HEC LG, SASHEZEEARE, MATEAR
95% .1, 4CHRENTIIR, #AJ5 12,000 rpm, 4CEGLy, LN . FHEEAKIE/DIE, 12,000 rpm, 4°CE
O, WUEIE, %, Wik, 154 2 05 14 (BSP).

2.3. Hela RIS 7+ 5K 1B 5

WU RA7 TP 1 Hela 40, SBGd 37°Cok¥ AL, #4 1 mL SRAFRE: 2 T25 4 E5% 0K, In 4 mL
DMEM #5373, 7E 37°CI) 5% CO, A hHi 3% YKH I 5 mL PBS %2 P41, 47t DMEM 3773k
R KEL 10°ANMmL I (5K 85% /5 47), W FFIHEEFR%E, 5 mL PBS B &Pk, I 1 mL s
(% EDTA) 37°CiH1k %) 2 min, WL 3EIERE, I\ 2 mL DMEM $5773%, Wes), MR BT L) 54740 i 2,
AN DMEM B3 9: 5 % 5 mL.

2.4, MTT $5MIZE Hela 44 < #hZk

R s FE K E 10° N mL A A I, W3 IH RS 973, 5 mL PBS 2 VR4, I 1 mL JEERE (S EDTA)
37°CIHALZ) 2 min, WRFEEEE, N\ 2 mL DMEM 53558, WRAT. XTI AT 4R mif R
% 1000 M/mL. 2500 4AM/mL. 5000 4~/mL. 7500 A~/mL. 1 x 10*4/mL. 2 x 10*4A/mL. 2.5 x 10* />/mL.
5x 10* M/mL. 1 x 10°/4/mL, 96 FLHREEFL 200 pL 4R R, B MREANNEE L. H9% 24~168h ),
LI 20 pL MTT (5 mg/mL).37°CHFE 4 h J5, W77 FiE W, BEFLIA 150 pL — H £ 2K (DMSO),
90 rpm % 10 min, FEEFRACIIE 490 nm AL

2.5. MTT 35 BSP t4mpasE <#pdl =

YT M 7 00 52 #4218 Zhang et al i 7 i H#E4T[13]. Hela 40K 2 10° ANmL 24, IR IHE IR,
5 mL PBS % Z2ueic4ifi, AN 1 mL fElE(S EDTA) 37°CIEALL4) 2 min, W3EERE, 1A 2 mL DMEM 4
FEI, WA XTYNIREHAT L, ARE BRI R R A 2 x 10°AYmL. B4 UL 4 41
1) XA, RERFREE: 2) PIMXTIEA, DA, A2 pE; 3) B4 A4, 50 ug/mL
5'-Fu (5"-FURMENE); 4) SCIGZH, IINAMLATAS [FRI BE 2 M. BREXTRZE 100 L DMEM K37 5841,
96 FLARBEFLIIA 100 UL 4 Fi R, 6 NEE L. JiFl—E3H 200 pL PBS ¥, 4~6 h 4HffsEE, FXf
HEZH AN BT HRZH A AL 100 pL 2 x ZHEAETR . BEFE 12 h Wil —24 490 nm WO . AT 2 it 540
JeL P 1) 2

YHIAIHIZ = (Ac— AL)/(Ac — AO) x 100%; AO: 75 FHLMGEE; AL SZIGZH (F-5 BH M IR AL
FE; Ac: BAMEXHIRAWESE .
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2.6. RYIERE - BILAIE(AO-PI) MR

WY IE 4 (AO) HH PBS Hi il 5 mg/mL A7, L IERRE o [RIFE T iRBCH 3 mo/mLPl f#fF . I,
1 uL AO A1 1 pL Pl AEFEUINN 1 mL PBS Ji2). FREFRINL(3 om, Nest)£5 77411, BSP AbE— it al)iF,
W R I35, NN 500 ul 443, SEEDZE O S N s, 1B

2.7. RT-gPCR

4 E RNA R HGZ IR A RNA NGl R S 0 BT o TR SR SR H B A RNA 3
ITIEHESE, SR1FFH TS % 6 & PCR ) cDNA. SEI % )8 it PCR KA 2xT5 Fast gPCR Mix (SYBR
Green )7 &, IR E4TH4E, 514 W% 1. RT-QPCR KM =201k, RMNAEF N: 95°C A8 1 1 min;
95°CAF1 10s, 53°CiE-k 15s, 72°CHEMH 10~15s, 40 KGR, Fl 27 i+ HMIxT Rk E

Table 1. Primers of RT-gPCR
7 1. RT-gPCR 5|47

ElEZER S SIS —3)
GAPDH-F GGAGTCCACTGGCGTCTTCA
GAPDH-R GTCATGAGTCCTTCCACGATACC

P53-F CCTGGATTGGCCAGACTGC

P53-R TTTTCAGGAAGTAGTTTCCATAGGT
Cyclin D1-F AAAGAATTTGCACCCCGCTG
Cyclin D1-R GACAGACAAAGCGTCCCTCA

CDK2-F TCTTTGCTGAGATGGTGACTCG

CDK2-R CACTTGGGGAAACTTGGCTTG

CDK7-F GAAGTGGGTGTTGGAGGCTT

CDK7-R TAACGCTTTGCCCGAGACTT

3. R

3.1. HAcHhZRFAE 2000 NFLIEA Hela YRR TR IR B

Hela 4 HRAERTAG 2 BEAK T 2000 /ML, 72 /N IROGAEAR T 0.3, HI4A%EFE T 2000 AN/FLES, TR
JCAEAE 72 /NI I 0.7, MR AE S A0 B BE R RF R AMESC R (18] 1), WIAR% FE N 2000 4N/
FLE, KLERR ] 24~72 h Y1 N, BRI R IR I IR RE 5 RAF VRS R, HIOB{ETE 0.3~0.7 VG,
RE % CRUENRO (R RN 20 B 25 P SR 35U (M S R WTAA IR B2 (1] 1) BT DUJE SR (4 6 3% 2000 NALIE

(YR

3.2. BSP % Hela 4R 4 1< B9 2 BR8] F57) B AR B3 R

ARG 7 S5 SRR, BSP Xf Hela A AR KAMSIVERT, S RIAR B, b BSP ¥k Tt
i, ALFRIN RIS, F0dIRE TS (K 2). £ BSP UKD 500 pg/mL i, FFAEAHIHIER, AL 72h, ]
#ik 13.58%; BSP ¥ &4 1500 pg/mL B, AH [F] b3 [A]%¢ 1000 pg/mL #0258 & — 1% 72 47 s 2000 pg/mL
BSP 4bFE 12 h i, MR LA 24.60%, ALFE 72 h 6K 5L 96.88% (14 2). SZUGLE REW, T
WFE BSP 4bFE Hela 40/l 12 h~48 h #2214 K B, 48 h 5 HIf| A K 2218 .
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Figure 1. Growth curve of Hela cells
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Figure 2. Inhibition of BSP on Hela cells
2. BSP % Hela #R A4 < HIHI %

3.3. BSP $3 Hela ZHpagk 4535

FH 2000 pg/mL BSP 4b 2 Hela 411 48 h, & 10%Ji64- [f1iE DMEM iR 72 5L AbBE 48 h (1) Hela 4l
PERXTHRZ . H AO-PI XA REXT R i b AT Yot ib B, SREaff AiSanie, 2o instdni. w LG 2% R
MM RO 3(A)), AR AN VB . H BSP ALBE S 1) 83% X2 L4 YL R4 (5,
CEARFRILILES, BREE, DEHF RS AR ERY, 17%140M k3 sakt, HIRFR
TE(E 3(B))-

(A) XTHEZH; (B) 25841 Bar =50 pm.

Figure 3. AO-PI Staining
3. AO-PI S
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3.4. BSP i5S Hela =4 q#dEIE B4 40RE

BSP 4bFH Hela J&, 7£ 10x¥)%8 F WS B KEMMP 4 EIR, 7E 40xP)8: FUERFE A, #EE
A3 VU SR AR AR A, (R0 N e (1 4(A)), 188 1o B8 R 4 s o D B Rk (1]
4(B)), ZAMHEANIBEE AL, N e 5 =R A V2 oM AN (K 4(C)), 108 1. 25 DU A2 4
M4k 4 AT AR, I NETEEE 4(D)), KA IV, BSP R 1K (500~2000 pg/mL)AbHE 48 h J5 [
Hela J&, 4HBBTEASS TR, BE#E BSP ¥k M 500 pg/mL 7] 2000 pg/mL, 1 ZUZ0 A M 48.04%
F%F 8.62%, 11 I4MHI M 20.59% [T+ %] 31.19%, 11 FL4HHL A 20.00% FFtF] 38.72%, 1V BI4HHE I 11.37%
151 21.47% (n > 500) (K 4(E)).
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Figure 4. Four types of abnormal morphology induced by BSP
4. BSP iE SR FIE IE # S 40RE

3.5. BSP S Mo BiEHE X EERL LA

43I 250 pg/mL. 500 pg/mL. 1000 ug/mL </ BSP 4bE Hela 411l 12 h J5, H RT-qPCR A&l 4
Jf2 p53, Cyclin D1, CDK2, CDK7 ff*f#ik/K-F¥-, H GAPDH {E NS IR .. FrsIIILE 1. f£=
ANKEEN, p53 F1 CDK2 S 0RFF 2 i /e A AH % ik /K o £E 250 pg/mL 11 500 pg/mL i, Cyclin D1 #i1 CDK7
(IZIEACT XS IR 2 £, {EE BSP ¥k -7+ %1 1000 pg/mL J&, Cyclin D1 #XRIEAF LT3 7 4%,
CDK7 AHXF IR L3 5 £ (1 5).

10+
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K = H 2 i
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Figure 5. Relative expression level of some cancer related genes

5. RSy RERE K E E X RIAKF

DOI: 10.12677/tcm.2020.92023 182 R


https://doi.org/10.12677/tcm.2020.92023

$
il
48

4. ¥Wig

A TCIIEE RV R, BSP AT Hela 4 B 4 il FH S0 )RR FE AR, IR FE Sy, AL PN [A] Bk
K, HIVEHGR. AO-PI WAMARIE W LSS A RIE/R, BSP AHE )G, Hela UMLK A AT,
FH IE S AR TE A 4 AR [, 40 Mt — e P s

BSP 4bH Hela 411 12 h st A —E FIIHIMER, 2 48 h iR K TP, WHE 122h HEZ 6]
it G A DG HE A R A AR A o p53 Jik [R il — i A 5 e SRl . DNA 55 FITSE SR S5 AL 33 i) e g 40l 2 1
XFPIE R RAR S 2 Fh NI 0%, BRI AR YT, i2s « 3h55 1 1RLRa1E[14]. BMAKRMRZZ
B K B 2 P 5 A8 7Y p53 s A A Wk EAE FI[15] BSP £ 250 pg/mL AL FE 12 h, p53 JEPFXT %
BN 1%, UL BSP A SLRENS HIK po3 BRI A, ATl e 4 A 3 5

Cyclin D1 B[ 4iht i) & 1) & T i B2 OR i A PR R AR L K, & CDK BB I T IR 122k
SmB R4 AR R AR 1 5 CDKA4 B CDK6 TR &4, FFAE R WA R AR, s e 2 4t i A
GU/S ¥ i b 1. KIERIEIT Cyclin DI/CDK4 A~ F 3% 42404 MCF-7 1 MDA-MB-468 3L i 41 i
(R H45E[16]. Cyclin D1 FIZR3E/K T o BSP X Hela HI4M 4 F o] B85 40 M 8 JIAH 6 R (AR B 5%

CDK2 JE [5] 4 B 20 o J& 1 28 (A i MG 2 (CDIK2), %75 11 2 200 J) S0 2 1 ki vk 2 1 W 2 & )
(PR A A, R T A4 gk . XA B I VS METE GL 21 S IR AR FE b e oy E 2. CDK2
ik DNA #if5. N Eeia . EER M. (555 5. DNA R RNA R RIBIF S8 5 B O A AR
FIFBEIRA . CDK2 R H i VB AEVF 2 NFSHmRE rP e B 11T, B 7T W] CDK2 sl 78 HAT B s
FE AT I8 T8 o 5| R T IR V& 12 [17] - T LA CDK2 [R5 /K 4 st 557 7 BSP % Hela (R34 A -

CDK7 5= R 4 i Fr) £ 11 200 B J&) 191 2 1 A P B 1 U3 (CDIK) SR (19 Bl 5 A2 200 ) T 0 e 1 e 20
T xE A SR H A MATL IR RS A, K% COK BuH sl (CAK)FI{EH . CDK7
M ERIFLEL T /N it (SCLC) A L AR, 155 DNA S RO BRI AR e, A Ak 2 B2
EAF S o X LR 1) N TE SRR B T AR 5 R 5K 1) S e AR, 1T S ok 398 o G e A 2 A5 BB
G WALFE Pt — b 5[ 18], BSP AbFJS, Hela ZMdpy CDK7 ik /K T v 1 A2 Hm s 19 hin G e 46 25
AL R FE SR F AR 2 — .

AP AVIZAESE T BSP % Hela 4 i A= K E A MSIER, EAERKRERK, "TReE 2+ 2
W Iy 2 380, JEWHETR X BSP HEAT 7 B4k, ik th i/ F oTik oK 4l sy, HPEAnER 7 BSP X
S P R A A P AL

EEIE
Hh SR R AT L 55 B L TR B T H 545 A I ROM FH SR BR (CZP17051) o

SE 3
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