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Acute damage effect of low—frequency and low—intensity ultrasound on
Candida albicans

XIANG Yang, LI Shuai, YE Hemin, XIE Shuang, DU Yonghong
Institute of Biomedical Engineering, Chongqing Medical University , Chongqing 400016, China

ABSTRACT Objective To investigate the acute damage effect of low—frequency and low—intensity ultrasound (LFLIU )
on Candida albicans,and to investigate the effect of LFLIU on the permeability of the cell wall. Methods Candida albicans
bacteria liquid was prepared, which concentration was 1.5x107 cfu/ml, then 5 ml bacteria was taken to single flageolet culture plate.
With the frequency for 42 kHz, the diameter of plane ultrasonic probe was 5 ¢m,six well culture plate beads bacterium solution
were irradiated by ultrasonic intensity with 0.13 W/cm?,0.35 W/em? for 5 min(0.13 W/em? group and 0.35 W/cm? group ). The
control group was not irradiated by LFLIU. After 48 h survival of colonies on petri dish was counted by ultrasound irradiation. The
external shape and internal structure of the bacteria were observed using transmission electron microscope and scanning electron
microscope. Results The count of colony was 21 cfu in control group,20 cfu in group with 0.13 W/ecm?, 14 cfu in group in
0.35 W/em? 0.13 W/em? group and 0.35 W/em? group were markedly swollen,became larger and extracellular fluid into the cells
increased significantly by scanning electron microscope. Nuclear matter aggregated at the edge,cell membrane damaged,
formation of vacuoles and large amounts of water into cells were observed in 0.35 W/cm? group by transmission electron
microscope. Conclusion  With the increase of ultrasonic irradiation intensity , the mortality rate of Candida albicans significantly
increases.Candida albicans in LFLIU can promote the increase of the permeability of the cell wall.
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HOSIRE T R E T R EE SR REROR IR, Rl 2 S PR AL A SE T2
PFEIO R, S AT ITE R 29607 (A ILAE 1K540%~80%" . I HITE (& BR A 5 RS A AR GO £ 2

FEETH « ER [ ARBE RS TR B H (NSFYY201528 ) ; TS T SRR S i H AR5 L 30 (¢se12016jcyjA0098 )
VEH B3:400016 TR, FEPRBERIC AR B2 TR A A A [ 5 i S s B A S —— T PO R P 2 AR i
WEEH A, Email : duyonghong@yeah.net



- 578 - Il AR 75 P2 2726 2016 4F 9 A% 18 %5 9] J Clin Ulirasound in Med, September 2016, Vol.18, No.9

W 25 YG YT ABAFAERE RIVE R R IT R & 5
PR PESEAN IR o R A BT — A 5 R R HR I [
] PAY R e 200 P R 3751, 4 et s 1] A P 8 k7 4
W N A A= A4 R FLARONE ) , HOHAE R Tk,
JCHARAT R 55 2 48 75 (low—frequency and low—intensity
ultrasound , LELIU ) () 25 AL 0 S5 B AL 3 254 , 7F =
SSRGS )T T s ) RAFR I FT R, BT,
& LFLIU i #E 5T B 25 4 1938 240 A 54 m iR
T PR A, T R AR R AT A AR (H
S TR RE I 25 RRK , LFLIU A 2E 25 38350
HLE-5 A RS AR o ASCRE ) LFLIU 48
BRI, TR LELIU 4 B LA 4 FAIL A5 434
VL, A B IR BB R S I A L

WS

— LR

ARRATARR 58 A 75 15 2% (I M Tl el X Vg g L A
BRZSHE] BR 42 kHz, 6 EAR 5 om, 1097 K100 R 7
JEET , S 2% 0.10~1.00 W/em?) ; HD—-650—u #8114+
TAE G (IR 4R B IR 2 Z 23 AR A BRAA A, B
650 mmx680 mmx625 mm); H 37 HITACHI S—-3000N
i 48 ; 07 HITACHI=7500796 33 5 H 5 5 5 i 5
OHLGEFAGBRAF]).

N W8 RS h Wi |

F (S BR TR PR R (i 5 SR AR R A R 7DD 5
LB W% LB & 325G ;0.9% 4 BREL /K ;4% % W ; —
UERS R H A2 9 em) ;10 ml ZIFE G455 1.5 ml EP
(ERYEhEy i FE I P2 LB 7N

= SRy

LB  AE B TAE S b BUsUIE BS #7
R SR 48 h IR R OSBRIV 1~2 cfu #EFP T
WA FREE 150 /min 37 CHERR;FE 13~15 h, i
ik U A S T RO FE N 1.5%10° efu/ml, 2K J5 Fi B 3]
1.5x107 cfu/ml 5o B 5 ml HRE T SFUbcd, 7ed s
e RE AR TR A0 Ui A — J2 B T A R 311, e pE A 2
ELEXT SR AL MG TR, 20l el A o
JF 0.13 W/em?.0.35 W/em? 55 18 1 (0 2 2R B 3 T 5 min
(0.13 W/em® 4H.0.35 W/em® 4 ). ¥ BRI 2B e
LFLIU % B8 40 SR o o Vs i LA 1

2. B BRI ML HEL : A A WAR L 100 wl AN [
P R B S () SO N R L TR, R T
LRGSR L CE 37 CHHAE TG F% 48 h )5, g

1 LFLIU & MR Bom 2K

BOEIR R TR L B Y5505

3 B R A - IO [R]85 e R B S ) S 0
ZH AN R L R4S 1.0 ml, A EP &b, i i B0 0L
4000 r/min #5:L> 10 min, 72 FIEW, MATCH 0.9%4
PHERAKIRAT PRS0, NI A 3 WK e M DTvE
NP F LA 4% % B E 30 min, 2647
A A

4375 5 FEL B A A < BN [ 3 7 s TR B 1 S B
ZH AT BR A R4S 1.0 ml, A EP &, 3 0L
6000 r/min Z.0> 15 min, F-25 FIER, A 4% 1,
4 CHEE 2 h J& , 47 R AR e KR
R RS T H B,

& R

— A PSR A

0.13 W/em? £ .0.35 W/em? 2 LFLIU 48 MR )5 7%
BOR 20 cfu F 14 cfu, X RRZH TSR 21 cfus

T B LA [) P A T R X R
P 1E

X REZH 160 R A A ME AL B AR R N (K] 2) 5
0.13 W/em? 2 1 €8 S AT %) 20 B AAR B0 2 AR R
I, R RRE IR 7, HORAS R B AE [RDE A
FLWFZAR (] 3)50.35 W/em?® £H A (0 8 BR B Ao IR 4
F10.13 W/em? 38, 40 ik B 4 (141 4)

= S LB A [) P A T R X R
P TE

X HECZH P60 B A A0 B O PR B % B 1 A) e s
W AR RS SE R (18] 5)50.13 W/em® 4 11 (0 /& 2k
B3 FL /N | T8 0 40 B 22 5 =2 B4 43 40 B 0 20
IS FEL 3 FEE AN I 5] K 5 A, T L A L RE
2, W B i 2 B 4E (&) 6);0.35 Wiem?® 4L #1405 kb
B, S B HR S 225 32 B B H AR R R A
K, 4 M RE SZ 45, A 25 I B, R e 4 M A M A4
Ja(E 7).



I AR 5 R 2 2k 2016 4F 9 A% 18 55 9 W J Clin Ultrasound in Med, September 2016, Vol.18, No.9 + 579 -

SE 17-Tul-1t

WD) Smm 10 1.0k A

) B3 013 Wen? 21 FIHEASERETHEH SR (x1000) B 4

= @
100ky | .

B 5 XA e PR S G BRI (x5000)

5 R A B A BT BT R 2), K L Sk s A HBE 52 45 T R U, R A S

HEAANM

B6 0.13Wem AHAGESHKRELBEHBEER B7 035 Wem? FEEERFEES BRI (x5000)

(x5000)
it i

ARCAT R P 24 P AT Y5 T 7E 20 kHz~1 MHz 1)
PR, e AR AR 2 A, AT T Lk A
TERE TR e R e A Rg Ry 7 A (E ] P RIS
7 SR 25 PRI O T B S ATAL TR AR R R By
BE HAT, AW LFLIU X 6 SR E AR A
K CHRRGA -

A S5 gk B RS, % IR 2 B IS BON 21 cofu,
0.13 W/em?> A TETHECH 20 cfu,0.35 W/em? HE7E T
BN 14 cfu, 7] ILZE 035 Wiem? B IR )G, 1555 48 h
P VAT R B AT 0 REZH AT 0.13 Wem? 21, 15
LFLIU & MR AT ARBE S Bk ,  EL R 7 48 IR Y
Hahn, ZET RGN, LFLIU 48 B8 A 0003k S, 33
5T T DL TR A B K AR FRAR R AN AR AL TC R
201 6 A/ R A 0T SR P B S o 0 i 3 T RO L A
o 1 0 SR P N I SRR PR BT T . i SR T TR
YA IR A A AR A, ARSZERZE SR B, 0.13 W/em? 4
20 SR AR T I AN M BE A2 45, A K A M AR ot
A4 50.35 W/em? U0 N, A 25 e . B4
BEAHE H B LSS K I LFLIU A] 4 (3 (0 S 2R
20 f B S S A 3 0, 5 b A O RAE ) LFLIU X ik
I3 e T T 200 B 30 3 T 2 i) ) S S A 5 48 SR — 3

ZE LRk BEZE LFLIU $5 BEas B2 38, 3 (&

PREARYFE T W 0 &y — € ) A9 LFLIU 46 B
B DA RE A L AR RE R MR

&30k

(1] ALE, SCAIE. FE SR BOR L ARSI SR L) ] [ e 42
7%id,2003,2(2): 157-158

(2] FHEVE AELL, EREN, 55 8P s ARRON ARSI 55 40 i 2 i
YRR SRR T () ] Fh A 75 5215 5, 2003, 12(8 ) : 499-501.

(3] XA, 5825, (e, S5 ARMUR S SHUR 259 D R S s E e [ .
o 25 R S R, 2013, 10(1) :55-58.

(4] 5, IR R 5 7 AT v A B B i 4 e WP (D 1)
M AR BT R, 2006 : 55-66

[5] SerenaT, Lee SK, Lam K, et al.The impact of noncontact, nonthermal
low —frequency ultrasound on bacterial counts in experimental and
chronic wounds| J ].Ostomy Wound,2009,55(1):22-30.

(6] WG, ska2e, Ty, 55, B R A4l SOB S L bn Al % [0 1.4
Y3, 1992,41(8):36.

(7] it Bl , 6, 55 R AR X 2N R 2 LSRG 1Y
ORISR ] ]G ARAE S BS540k, 2013, 15(1) - 14,

(8] BEGNLLIEIRA MR G2 M2y [) ] [ AR 2%k, 2007,
2(3):175-178.

[9] Su H,Li Z,Dong Y,et al. Acute damage effects on BCG by low —
frequency and low—intensity ultrasound: a pilot study| J ].J Ultrasound
Med,2016,35(3):581-587

[10] F50L, VLA , Akt | 45 ARMTUR R 8 75 X Sk 5 23 T 1 2 i
BEIH R A 1 SRR S () )P R A PR AR AR, 2015,31(11)
1044-1046.

(f&181 H #1:2016-08-02)



