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[FE] HIY  WEYK A RE (nanobacteria, NB) 5 44K 32 5L Ik 41 ki (nano hydroxyapatite , nHAP) X} %, it i MDA -
MB-231 fUAEAIFEI . J5ik  SEE4 - NB 41 .nHAP 41RIE# X B840, Hor NB 411 nHAP 2020 101k BE 248 2 3 (G
(M), IEH X R AOMIE IR 5, 5 7L MDA-MB-231 4 3L [R]85 37 24 .48 .72 h, i@ i3 CCK-8 A& I 5% 41 i i) 2814 4 5
K537 12.24 48 72 h B EVE, 44 A S AR B0 LDH 364 fEH 72 h, 23 X404 (flow cytometry, FCM) il
TR, B TR B R M 4 My AR RS . & CCK-8 fE7%,NB 4 24 48 72 h X 41 g vy 41 £ Fl 258 F nHAP 44
FIEHXTIRAL, 22 A Giil# 3 L (P <0.01) ;NB 2 LDH &7 24 4872 h B ¥ & FIEH X IR, 2 R H G F 2 L
(P<0.05) ;24 48 .72 h #75F nHA 41, {01 24 48 h G122 5 (P <0.05) . nHAP 2 LDH 3G HAAE 72 h 5 1E % % R4
WA B2 5 (P <0.01) ;72 h J5 NB AN T-% & T nHAP 4, 22 5K 851122 L (P <0.01) ;35 57 5% T Wig¢, NB
ZH AT )L BB B 2 M RE AR | A% R4 LA K B B AR T/ MAS  nHAP 21 DURH B 5% 8518 NB AT L3 B SL A 40 A i AR K 1R
PEH AT, S B T R ANUAUE NB B8 A 4 b BT iES NB (1 H AL A s A= % .
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Nanobacteria promotes apoptosis in breast cancer cell line MDA-MB-231

Liu Shengnan', Zhang Dechun', Zhang Mingjun', Guo Yanan', Yang Xiaorong', Xu Ke” (' Center of Molecular Medicine
and Tumor Research, Department of Pathogenic Biology, College of Basic Medical Sciences, *Electron Microscopy Group, College of Life
Sciences, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the effect of nanobacteria ( NB) and nano hydroxyapatite
(nHAP) on breast cancer cells. Methods Breast cancer MDA-MB-231 cells were treated by 100 pg/mL
nHAP with a turbidity of 2 M and NB at a same turbidity for 12, 24 and 48 h, respectively. The MDA-MB-231
cells receiving no treatment served as normal control. CCK-8 assay was used to determine the toxic effect of NB
and nHAP on the cells. The activity of lactate dehydrogenase (LDH) in the supernatant was measured after the
treatment for 12, 24, 48 and 72h, respectively. In 72 h after the treatment, flow cytometry (FCM) was used to
measure the apoptotic rates, and transmission electron microscopy (TEM) was employed to observe the ultra-
structure of the cells. Results CCK-8 assay revealed that NB showed significantly stronger inhibition on the
proliferation of MDA-MB-231 cells than nHAP treated and normal control cells after 24, 48 and 72 hours’ treat-
ment (P <0.01). NB also resulted in significantly higher LDH activity than normal control after 24, 48 and
72 hours’ treatment (P <0.05). The activity level was still higher in NB treated cells than in nHAP treated
ones, but there were statistical differences only in 24 and 48 hour’ s treatment (P <0.05). Significant differ-
ence was also found in the LDH levels between nHAP treatment cells and control cells in 72 h (P <0.01). In
72 h after treatment, the apoptotic rates of the breast cancer cells were obviously higher in NB treated group than
in nHAP treated group (P <0.01). TEM displayed that the MDA-MB-231 cells in NB group had cytoplasmic
cavities, karyopyknosis and obvious apoptotic bodies. But no such change was found in the cells in the nHAP
group. Conclusion NB inhibits the growth and promotes the apoptosis in breast cancer cells. Tt is due to not
only hydroxyl apatite shell components, but also other components or metabolic products of NB.
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AN (nanobactria, NB) , MARGIKEG LA,
ATLL B E A — R R KA AT, AR
K/NTE 80 ~500 nm'"! 3 I JK A7 (hydroxyapatite,
HAP) 2l R # HI00 B B4R}, 5 105 A HAT IR Y
WM . PIKFEFLHE K A (nano hydroxyapatite ,nHAP)
TERT 80 nm, ¥R FE 31.5 ~500 wg/mL B A] L]
iR AN B A K — B AR EE S TR R
IR OC T NB X e 20 A= 0 2 RO A T 5 i 20 WL SC
TR IE, [ I NB A B0 ) 5 AN A . AL T
NB 1 nHAP 7% 25 K/ R o0 AR AL , =
NB 5 nHAP XFFLigs MDA-MB-231 4 A5z, I H48
W HAS ] REAFLE R HILR

1 #REFE

1.1 ZZEXNE5E

RPMI1640 #3575 H HyClone 23w, ARENG 4 117 (FBS) Iy
H TBD 23w, QKRR KA K (nHAP) W 5 B £ 24
BHEA R (2 A R/ 300 nm) ,0. 1% F1 0. 25% (1
JERE , CCK-8 7 & [ LV 42 4, Annexin V/PL 7] & 1 H
7K ,PBS ) H Boster, Millipore /A 7] %) 0.22 pm JE %%, CO,
KEFAE S B, i 4 4, HI-TACHI-7000 37 5 H1 ¥ i
845, DL-ZD2 musE i, H ~7 7180 42 H B A4k A3 Y
1.2 @itk

MDA-MB-231 Z0f ik i 7 FC A7
1.3 %7k
1.3.1 NB 4 &2 5 nHAP 2 e & FHBLZE K B
1 mg/mL{) nHAP B 50, #E 1R GRS 3 h, B RIH R+ o
SERHTHIG R AR T S 23 0. 22 wm JEERHY 1640 5555 (FBS
IR, BN LR 2 100 wg/mL 1y nHAP 203, i EE 3H &
2 ZRPBEE(M) o BGRB8 TR, RIS K e K
JINFE 300 nm ZE 45 B9 NB, 75 #E7% 10 min, & 10% FBS [
1640 B 2M 1) NB 2,
1.3.2 CCK-8 il 5 NB I nHAP Xt MDA-MB-231 4l ifg i1 417 1
EA BHESR 72 h A ROIRAS R AP MDA-MB-231 Ziifif1, Bt B
B, A 2 x 10°/mL % FE R T 96 FLAR , 4541 100 L, It BE
24 h, 2N AR 45 NB FlI nHAP 29, /EFH 24 .48.72 h )5,
i CCK-8, 48577 4 h,450 nm ZhI 52 6% A, ¥ B2 % B
3 41 :NB 25 (U4 841 :100 wl 10% FBS {1640 35325 + NB &
W10 pwL;nHAP 55 (X EZH . 100 wL 10% FBS f{) 1640 57 5
+nHAP B3 10 pL; 573535625 (% B4 110 pl 10% FBS /)
1640 K732 3 STU 2 3 26 NB 41 S M ar 9 40 B8 + NB =)
10 wL;nHAP 21 R0 4 A9 4N + nHAP 2 10 wL; 1E % X 1]
H AL R ANIE + 10% FBS Y 1640 15335 10 pL, B4
3AEL, A SR A S AR 25 4G R (2 2% 34 3E NB
F1 nHAP % MDA-MB-231 4l Jifa () 1 VE F .
1.3.3  NB Hl nHAP XT4JfI45 54665 LDH (illE  HUA AR
75 BLAFAY MDA-MB-231 4 i, it Ji 2 x 10*/mL A28, 1 mL/ L,
FERNT 4 4> 24 LM, 5557 24 h i i 52 Bl 2 M /Y NB &

WEE 100 pg/mL [ nHAP 2 1 mL, 4> I AE 5 55 12,24 .48,
72 h BRI 25357 4E 400 L, 76 H 37 7180 4 H 3h AL/ #r
A 5E LDH JE M, % 3 A4l 5 IE % X B8 41, NB 41, nHAP
M, BHEE6 NEAL,
1.3.4 408 T2 00 2 BA: KOARAS B 4719 MDA-MB-
231 2, Bk 5 x 10/ mL YR, 2 mL/FLEERN T 6 FLAR, 35 9%
24 h 5, WHEEFRIE, IR T R4 :10% FBS ) 1640 #5375
NB £H :NB £ ;nHAP 41 . nHAP 234 2 mL, B4 S 3 MNE
fLo BRI 72 h )5 ,0.25% JFH LT 4, PBS PEi (1 000 r/min,
2 min)2 K, 3% Annexin V/PL XYL (0 200 2 I T3
1.3.5 35 55 vl 45 XL 88 40 i 445+ AE Ak BA AR R AP
MDA-MB-231 4fijify, fic /% 5 x 10*/mL B2 ,5 ml/ M T
100 mL ZHHEEEFEM T ,24 b JEH0, b SRR 1.3.4, BUEM
72 h JE40HE,0. 1% FREHE AL, BUA 10 mL 25,045,800 r/min 2
L5 min, fRE 1.5 mL 13, BREREBAIUS A 1.5 mL 5.0
4,1 200 t/min, .0 10 min, 7 L3, 22BN 4% 1% — BEVERT
R, 1% R 5 e , WA T A6 B i 7K, 4 400 i (0 1) il
FABHY R B R AR AT e £ i S P AR
1.4 %itsyam

4R A SPSS 17.0 it 47 HL[H 2 J5 225387, K Al GraphPad
Prism 5 #EAT WA R I 22 0T IF L EL DL P <0.05 SH A 4eit 2

2 R

2.1 NB & nHAP %} m e & P2 oy 29 0] 4 A
2 M 4 NB Hil nHAP /€ ] -F MDA-MB-231 4 jits )5 , ¥ 0] i
il 20 At B4 354, L NB OG0 At 4 3 i 4 A 5 T nHAP, 5 1E 5 %
TR LB A Geit2 #2257 (P <0.01) , B3 22 [A) 45 B[] Bt ML A
WIE G225 (P <0.01) , HLFE/E B R] 3558, B % 41
ML E IR G 22 S ok, IR 1,
0.6 [ IEH %Rl
05+ ENBAH

nHAP 4

04r

03

D(450)

021

0.1

0

48 72
A FHRFTE] (2/h)
a:P<0.01,5 Ef st tE ;b P <0.01,5 nHAP 20 1b4%
El1 NB 5 nHAP %} MDA-MB-231 ZRfa il &11/E A

2.2 sbmia w44 R

NB AR 12,24 .48 .72 h i, 13 LDH 3% P 455 1
WO HRZL AN nHAP 21 {H7E 12 h I, 22 5 B RGeS (P >
0.05) , 53 % BRZIMIFE, 24 h(P <0.05) .48 h(P <0.01) .
72h (P<0.01) ¥4 G322 5, 55 nHA 414 HALAE 24 h
(P <0.05) 48 h(P<0.01) i 2R H G115 X, nHAP 415
TE R A B 72 h AT e 22 S (P <0.01) L L,
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%1 NB X5 nHA %485 LDH 55 A (n=6,%+s)

25 12 h 24 h 48 h 72 h
TE W IR ZH 14.2£2.2 10.2+1.2 15.3£2.2 21.3+2.2
nHAP 4] 15.0£2.8 10.5 £2.3 14.8 +4.3 28.4+1.7°¢
NB 4 15.2+2.3 15.0+2.7°>  22.8+2.7°0  31.5+2.2¢

a:P<0.05,¢:P <0.01,5 E¥ 33 ML b4k;b: P <0.05,d: P <
0.01, %5 nHAP 214

2.3 AT HER

TEH 72 h WP T, IEH X R AR TR R (3.0 £
0.5)% ,nHA AT %R (5.1 £0.9) % ,NB 4 ¥ 4ii i 4
TR N (13.8 +2.0) % , nHAP ZH 4 I8 7308 T 1E B W RE4
AZRTG = E L (P =0.082) , NB HAMMATFmE TIER
Xf HRZH AN nHAP 4, 22 A G2 E L (P <0.01) . WA 2,
2.4 HHEBENEER

BHTHLUEE T, NB 43R0, 4N /AT Ktk NB ; 40 i m 4 i
NB, Wi NB ] 7 fife (1 3A) 5 BRI A7 b ik, 7T U0 48 ffd s
TRV 20T 8 AR X 5 35 ) A% 1 44 S W S A9 0 T/ MR B (18] 3B)
nHA 21 : 4 SN ERr A/ AN AR P o) WL ARG nHA 213 oK WL
I R% (R 3C.D),

3 itig
NB HETE 2N B 45 A7 B 2h G S5 IR R 58

g4y JRIE RG A5G SRR IL BEE LRI 4585 Ak
A FFL 5 L 4L 2155 2 5 5 B A s TP 40
AR H S U A AN 5 I R AL AR RSO
53 W A BB, R B X L2 5 LA A A 0 o A A T
BE B H A e S HAP 215 220/ ; [A]EE nHAP
AT LA e A A 2R K AR T B A S

AW HEETF NB (L Ah 72 1L o3 & HAP 3 — ok
th %, A [R) R /N IR 46 vk B2 1) NB Al nHAP X Jif
T8 20 B R R HEA T X FE AR 9, — T T AT LA B A B0
YIFUR A& HAP, iy iE— 25 W5 B85 AL ML, B s i
F7BESE FLA, 55— 7 T AT LA T E S NB HAg )
.

M CCK-8 fit &5 S mT LA % B8« B 1 FH Ast 1] f4 28 4
nHAP F1 NB 5 m 31 il B2 40 B2 19 4= 4, NB- i) 30 1l £
FHBA 5558 T nHAP, H B 1E FH A A ) 4E 4 55 B 384 i,
UL 300 nm 7247 (%) nHAP 75 — & RYPL bR /5 1, IRl s
WUt NB 205 B o AU HAP 483%, if g 5 NB
AL 53 % NB 9 H 32 il %, 40 M5 455 45 A
LDH 5 M LA S A i T2 3 S i B AR &5 R 5
CCK-845 W& .
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Annexin-V

A B 5 M8 ;B nHAP 48;C:NB 48
B2 N4 NB . nHAP £ MDA-MB-231 4iff172 h )5 & AGMANETE

; °
£ R A —~ g. -~

— -

9 9@ Wty

A:NB 21, T F@ BN NB, BAJF NB 09 A IR ik, B4R A AP AR B:NB 21, T FA =K, 752 T8 NB;C. nHAP 20, T =i’
A nHA FAHEME DA MR A LARF%;D: nHAP 28, T AN f6) nHA K/ R—AB R i 2
E 3 NB.nHAP {£F§ MDA-MB-231 #0ff 72 h [FiE 5t EM R AT/
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£ i, NB n] LA L 08 20 B A A 3
H—E LR , I P R T, S S5 240
T AUUE HAP Sh5e, o nl REELHG NB A9 HA:
A5y AR . Sharif Z1 RS S AR T A
BB ESAeR , RU] T A TS AL I A —
MIOCHR o BRI AT DA : NB S35 00T g 5 HA5 540
FEIE T G, R T A 20 LA AT R R, T
PRINHERR, k26 NB K HAAT I o2 O L 9 % 0
SRS ARG A (EHRAARHIL R o o — 2P RS
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UL, B, A G 58 min, BRI JE 78 1 Bk BRBLABE . 8
JLARSE LIRS 177 RSN 205 - N TIRIGHE A, B 5% A T IR
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WRETT , UL ARG ES 37 *C R H ey 7, 2R R B 3 595 g, ik
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TE=E5ER

(400038 FE IR, 5 = 4B K200 g R e LB

W R o R AR 37,1 °C, PR 41/min, 0338 145/min,
SEMRIEE 95% , IfiL £ 70740 mmHg, & A JLAMR, W0, 2
N T G SR kS A R IR L 1.3 em x 1.5 em
ASHUIN Bz JoR e 451, 22 B EREE 4 B 0L 8 em x 2 em 2 em x
1.5 e ANHI 7 Jok Blefit , 52 1 A 20 €0 PR 2R 2 20, A kv 8 T
(E 1) o IARIZ A JLAE R B R B8
1.2 #HERL

B J5 A I HL: WBC 20. 33 x 10°/L, ik B 41 i 77 43 %
19.2% , H b 40 B 4522 69. 8% |, [545 2 i 0. 05 ng/dL, CRP
0.6 mg/dL, TORCH ¥4, MEs5 i [P , A0 1 12 W 40 B 15 7
KERIEFRAME . ABLE T A T MBI YL , 451K 30 mg/kg,
12 h 1k VR T FE AT, O 2 AR A T, AR T
P 2 REBJLAIT B 303 2 e w3 IR Bk 4 4, B TR 2838
I7, IR , T I S VUMD A Sk Al Al e BrIsk gy, I 28 2
J73: O Se ik 9 =5 A0, W BRIRFEA L, IF T A R TR
1A s @A BEER K wh S AT, T AR T 1T s QA1 T i ok
20 15 s 2 i ) 38 DN M, B T ) L O R B UL B R O
@ LW LMD OB L HS M aLE e, WG
Ja 2 d, BOLE T MRS K, IS AT R A R RK 41
A IR B4R, JCEST 4 1 10 d SRR g 1R, S A
2 d¥eZ 1 IR IBYT 18 d SR UL B S 45, 1R YT 21 d ik
RIS, B2 A RAF R DLIH e 2840 TR R R (18 2) .

(T%1697 W)



