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[ ZE) BR.HIHERE B (low intensity pulsed ultrasound , LIPUS ) X A M 1 Br SO 78 24 b F 40T | /MR /2D o B2
W, JFEE K 28 HETVE 2 ABENLA N 2 A IEH 4 (n=8) MR (n=20) , BBV BB IR IT ST PR H (50 me/kg) , 3E4E 3 4,
EE A BEYL 0 2 4. LIPUS 38 I 4H (n=10) F0XT HE4H (n=10) , LIPUS B4 (FERE2H 0.2 Wiem?;0.6 MH2)38ME 7 d, F4
R RS BIRUS 3.5.7.11,14.,17.21 d WS HFVE 24 [ M /MR B 92830 /MR IS LSS B,
% (D)BERVAFTG = AshE N B 48R | /MR 5 TS BT B IS PR (1=10.770, P=0.000;:=6.751, P=0.000) , (2)3&M)5 LI-
PUS A A3  FHER A TE R 5 d FHA L, SIE# 4 BTG5 L (P=0.777 .P=0.993) , 5 %} B0 48 Lt b F+8H
58 (P=0.017 P=0.028) ; LIPUS @AW B 4HMIHH B TR IR 3 d IR LT+, (B IE ¥ 4H 55 B4H 2 R IAR BE (P=0.304,P=0.519);
LIPUS 5 4 i TR UGS LTS, 53 M4 2 H B0 148 X (P=0.926 .P=0.855, P=0.858 .P=0.255 , P;s=0.760 , P=
0.746 .P=0.644) ; (3) M5 LIPUS 4 M/ MR T B3, #3553 B4 —% (P=0.198 .P=0.610,P=0.021 ,P=0.291 . P,i=0.465 .P=
0.777 .P=0.008) , (4)%& )5 LIPUS 4 IM1& S (423K B,(thromboxane, TXB,) & B#xt F4H 2 F A8 & (P=0.725.,P=0.096) , (5)%&
MG LIPUS #8866 SR, BB Rk MK, it K58 E B o 15 SR LT 5 B gt
¥, T RER B A ERET B AT B R A M B T, RIR B K h A PR WT REXT i/ MREE K iE TXB, T,

[ 3642 M3 B Bk b 7 s BT O s E s | /MR D s S if iR R B2
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[ Abstract JObjective : To observe the influence of low intensity pulsed ultrasound (LIPUS) on chemotherapy—induced leucopenia and
chemotherapy—induced thrombocytopenia by Ara~C in rabbit. Methods : Totally 28 rabbits were divided randomly into normal group
(n=8) and model group(n=20). Ara~C(50 mg/kg) was injected into rabbits in model group from the ear vein for 3 days. Then rabbits
in model group were randomized into LIPUS group(n=10,0.2 W/em?,0.6 MHz) and control group(n=10);the cell number of white
bload cell(WBC) , platelet(PLT) ,NE,LY ,MO and thromboxane(TXB2) were counted. Results : (1)The cell number of WBC and PLT
of rabbits in model group decreased after Ara—C injection(¢=10.770,P=0.000;t=6.751,P=0.000). (2)The cell number of WBC and NE
of rabbits in LIPUS group increased compared with that of control group from 5th day after treatment(P=0.017;P=0.028) ;the cell

number of LY of rabbits in LIPUS group increased from 3th day
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AFHERHA B (55 KJ130329) but there was no significant difference compared with that of

after treatment,but there was no significant difference compared
that of with normal and control group(P=0.304;P=0.519). The
cell number of MO of rabbits in LIPUS group were fluctuated,

484 H4 B : https//www.cnki.net/kcms/detail/50.1046.r.20150910.1517.006. html control group (P=0.926; P=0.855;P=0.858; P=0.255; P=0.760;
(2015-09-10) P=0.746;P=0.644). (3)The cell number of PLT of rabbits in



— 1504 —

BEEERIKFSE 2015 ££28 40 %35 12 7 ( Journal of Chongging Medical University 2015.Vol.40 No.12 )

LIPUS group were fluctuated,and there was no significant difference compared with that of control group(P=0.198;P=0.610;P=0.021;
P=0.291; P=0.465;P=0.777;P=0.008). (4)There was no significant difference in the serum TXB, levels of rabbits between control group
and LIPUS group(P=0.725;P=0.096). (5)The nucleated cells number of bone marrow were increased. The skin and muscle had not

been seen abnormal after treatment. Conclusion ; LIPUS could increase the cell number of WBC,which may be related with its

increase of cell number of NE. LIPUS had no effect on the number of platelets and the serum TXB,.

{Key words }low intensity pulsed ultrasound; Ara~C ; chemotherapy—induced leukopenia and thrombocytopenia; thromboxane
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SEYEF , W R 25 F TP Bl i AL IT IR 9T, SR T T
FRE T BB, S EE RS,
5| % BB BT BB H 40 M0 Fn /MO b
FEE RS SRYT WIE F 3H T, R B A A
FAETERE, K5REK P 7 (low intensity pulsed
ultrasound , LIPUS )/ R 3L 4F 248 ) — Fh M) FRH LRI
Fr i Nakamura® Warden ZUEIFZH BEA{EdEA
RLET AN B RN A | B I A AR M Y 1 7 | 4
KgAK R SEER . AR RTAE
FE R W] LIPUS BEAR 3t B 86 1A 78 SR T 48 fd (bone
mesenchymal stem cells, BMSCs )™ B84 2 41 I OfY
BB, WCABF R LE T PR RS R BT 22 e H 4
FRL A L/ VIR AR | IR LIPUS X 404
i /hARECR, B340 A S84, /MR TE AR Th
RERIRZNA , B 7E M3RT LIPUS REBIRYT PO BF
B 40 i s A0 L /DA 9 4R A S B K B 4
X#,

1 #R5HE
L1 R®&3H

3 Ay FHRE TG 224 28 1 MR (KRB (2.0
0.2) kg, ¥ EKERKFELR Y .0 REE AT IE
SYXK(i1)2012-0001], B S ZEAHFI LI E R AIRE (45 +
5)%,RE(22+2) C,12 h AEFHFIFTEFEXRRFEFE 1A,
SR A AL B RS 2006 FRIEB R TRATAR
IR T ERTR BN SR,

12 FBHEN A& E

ST R , 100 mg/32 , #E5:110902-1, M H
B — O ERA T %42 E B2 (thromboxane B2,
TXB2), M B -89 M A PR B A 5 PR i PR,
#5:20131012, W BB R B RFHEARA R, LIPUS {U(E
RGBS TR R A FRA R ) s — IR EER M (ERER K
¥R E BRI, — RS (LS EE RS
HIRAT) ; AT HHL(Leica SM2000R, #5H ) ; 6224 W 8
R (iMark—14047, 1% ) ; BEAR AL UK B 0L BFR
TE(HERKENRKFEYERTREESIRERME),
1.3 FTEEMEE A HE L R MR, | s AR, VAR 6
3

B H A E S i TG TR IR R R R 2 e A
VB0 L/ VR /A R ) SOk C AR, ORI 5T 5 IR/ A 2%
BRI ER I IR0, ¥ 28 BTG 2 AbEblorh 2 4. IE¥ A
(n=8) FIHR BRI (n=20) , KB RIH FENLH 5 , FIAE BRER KA
PR (He# .2 ml:100 mg) /& , % 50 mg/kg MFIE T RE
GRS, ESAZ 3 d; IEH A RS SR A K,
14 EByEBRETFE

¥ 20 NI B TE 2 GRS 2 4H . LIPUS 58 B4
(n=10)FI%t BB 4H (n=10) , LIPUS 48 HB£H R HiA IR I 4H AiTd o
e R E HE T (B IR IE . 0.2 Wem?; 38 REHRR .0.6 MHz)
BATIR IR R RRET, RSB, SRR AR LR
Wit /e BRI B TR BB 1697 L 5 R Z MR LU A R A
IS IR SRR AN LR, BH 1 IR, B
WHEHE 20 min, LR 7 4, X HEARS LIPUS AR
AR, (BARFEEE, EWHRRHT LIPUS &,
1.5 #HAHRESHRN
151 —BER SRS B L A 2 Rk
B ARBYOK KRS Hett BE s S
152 MEMEH HHR ARG BRE 3.5.7.11,14,
17.21 d, B 5778 2 B P S BKHTE MR B IRG , TR AR ER B
Bl EEZE, B 1 ml M E0E A — R B R
& (& EDTA) 1, R [E1IR A1 i B LABK MR #EE,2 h Z P9k
F M 2% B KRR RS — BB R SR 7 i 5
s/
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153 MU/MRIDERRI AR AAE BRE 374, %
AR A PR I 2 ml, 37 B0 (3 000 /min, 15 min), 5
1%, F FABGHR 5% % 0% M) 1 (enzyme linked immunosorbent
assay , ELISA ) Ry 037 75 =% S I 7 TXB2 & B, /™ #% 3% B8 A7)
BV BHEITHAE,
154 BHERAF SHHN.A%)E BRE5d,18 B3HF
RIGHEE S ml 548, BCSR BREW 0.5~1.0 ml, B il FQ 3
P, FRREE (< 10 f5) FER BB BT B854, MEREF
WA ZAIIES
155 FEENUESAN HE $f FR 2145 Fl LA
ZH&EIK 3% 5L E 2 (30 me/ke) B RRRE, BUE fRAb TS
WEMAHLG TR RS EHAIE, 4% R FREE
ENMAHAR 24 b J5, #ITEALK ER AEQE D5
(4 pm), YD & BIRBEE ARBEERBK AR RE
5 min 0.1%AF4L R % 5 min, —HRBHGH A, S0HEM
22 10 1~( x 10 1% ) WLEF,
1.6 4hitFam

FRA SRR SPSS 19.0 BAFHATHEI 40T, EHE
FELIIHL + BRAERE (o 2+ 5) BTN, AR RIN ] A B R
FIEE MR 2007 & A EAR R ] S 5 L BCR AR

T (LSD— 1% ) s A E AR AT T B ELBCR FHE T ¢

1%, KWRK/KAEE «=0.05,

2 & B

2.1 MBI EAI G L R WAR Y AR R
3

BRIH BT R ER S PR 2 /5, B3R 1 AT
A TH 2R, A2 SR AR 4 I R R o 4 T R
5 (¢=10.770, P=0.000) , T [# 55.047%; I /MRITHECT R B
(¢=6.751,P=0.000) , T B 28.947%,, ¥R, HFBHRERR
TV 22 R A AR AR ML/ MR B R ST R
2.2 LIPUS 3B & et St Brh

B 1d/5,LIPUS 45T 1| B, WRART: 2 1,58

BREAS, S EE W R R AR, mE2
50 . B ) 2 ot 7 G 22 AR P A R B A B R (P=0.001) , B
Pt ) 4 £ P 38 L300 R S % T G 22 SR G F 0B A
R (P=0.072), B85 3 d,LIPUS A 4B B IE % 4
BH U B (P=0.000); MEMBAXRLEHHEX
(P=0.359), EMIBIRIS 5 d FFih, LIPUS 4 H 41 B
LI, HIEEAWETH B R I#ER (P=0.777.P=0.887 .
P;=0.894 P,=0.207 P,i=0.155 P»=0.808) , S % HB4H Ly 35 7
BEAE G258 X (P~=0.017 .P,=0.022 . P;=0.010 . P,=0.030 . Pyy=
0.025.,P,=0.026) , 45 R-R W LIPUS REik & P E & 50
HEMED .
£1 FELBRALHE S MMET TR (x+5)

Tab.t Changes in WBC,PLT by Ara-C to make chemotherapy
~induced leucopenia and thrombocytopenia model{ x + s )

A% HE BB WBC(xI0°AML)  PLT(x10° ML)
ZHRT 9.541+£1.944  266.000 + 44.369
mEE 20 0 *
WIS 4289:0.840  189.000 +45.248
¢ 18 10.770 6.751
BOXtREAR ¢ A0
P& 0.000 0.000

23 LIPUS Bt ey £t K Hw

23.1 LIPUS HERX R T Em B3R 3 1A,
Bt 16 (P=0.001) | Fif [ F11 4320 4 38 B3 (P=0.016) 35 & % #7
PO Ag PR AR AT O R B S BRI S R R B LIPUS
WA MIE R AR RS AR S (REE 5.7.11,14,
17 d #0121 )M PR ECYH SR T EA, ERE
3 d,LIPUS AR AT BEBLE R HBRFH BT E (P=
0.000) ; THBXTHRLH 2 R IHE I E B X (P=0.546) , {H A58
& 5 d FFR, LIPUS A PR 4t 3 8 B, SIEF AL
RG22 R (P=0.993 P,i=0.980. P;;=0.628 . Px=0.615 . P;=
0.915.P,=0.768), S BA K ER EEHITFE XL (P=
0.028 ., P,,;=0.035 . P,s=0.009 . P,4=0.034 , P,=0.004 , P,,=0.012) ,
5 IR REA LIPUS SRS Rk 4u e,

232 LIPUS BEESHRE MBI RN B3R 4 °TA A

#£2 LIPUS ERESHMITEIEL (xxs)
Tab.2 Changes in WBC by LIPUS(xts)

#3 n ®okE BEE3d  BEEESd  BEE7d BEEINd BME1Md BEF1d BREE2d
ErE4 8 11.645 £2.155 105302418 10.899£2.222 10.705+2.900 117562498 10.573+3.122 11.209+2.248 10.689 +2.361
LIPUSSERE 9 4388+ 0.976 5773+1312 10538+£3.139 1145245172 11.556+4.093 905122387 9.501x2.513 10396+3215
Xt B4R 8 4236+ 0.828 5.028:0.794 7.294:2206 8814£3732 7373:1997 6716+1.481 7588+1.176 8.168+2.614
FHMBEHFESH  Pillai’ s Trace AHTRFINHALS B 82 F=6.981, P=0.001 ; L S A4 A MZCH UM F=1.846, P=0.072; IR KK F=35.514, P=0.000

F=11.555 F=26.824 F=4.770 Fi=3.679 Fi=5.333 Fi=6.358 F=7.269 Fi=4.052

E# vs. LIPUS  P=0.000 P.=0.000 P=0.771 P,=0.887 P=0.894 P=0.207 P=0.155 P,=0.808

Lsb-+#% E¥ v 5B P=0.000 P=0.000 P=0.011 Py=0.035 P =0.009 Pu=0.002 Px=0.001 Px=0.018

LIPUS vs. ST P,=0.829 P=0.359 P=0.017 P,=0.022 Ps=0.010 P,=0.030 Py=0.025 P,=0.026
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TE] e X 387 P 2% G A 9 2L 440 MR 387 A B W) (P=0.005) , {ELRY
16T 143~ 2L #1938 .38 0 -4 o 3 7 22 G A o 2L R AR T3 A
W (P=0.071), MIBIE 3 d FFif, LIPUS 4 kB 4830
B, RIEH 4 8 B ST E L (P=0.304 . P,=0.304 . P,;=
0.745 .P,;=0.168 . P,c=0.382. P,s=0.534 P,=0.339) . {8 8% A 4
B AN SE B X (P=0.519..P=0.009 .P,=0.379 .P\;=
0.253 . P;=0.104 P,=0.487 P,=0.665) . 7R , 7EA SZ B P LIPUS
ot ok A O R o A B

233 LIPUS (& U iMoo e B3R 5 vl 4. By
JET) < o 357 6 2% e B B 400 B3 380 A Wil (P=0.000) , {EL
16 1 43 2L B 8 25000 AR 2 33 2% G A0 B 0 I S 3™ 2k
F0 (P=0.425) , LIPUS 40 B R 41 Sp i S M T+ et 1) _E

BeEh, BRRE 3.7.11.,17.21 d B B FIEH 41 (P=0000.P,~
0.036 . P,;=0.004 . P,=0.010P,=0.037) ; Ti{E M85 5.14 d 51F
M EREXRITEE X (P=0.135,P:=0.138),, {HLIPUS
A REAMR L ERIBATLHITHE L (P=0.926 .P~0.855,
P=0.858 .Ps=0.255 .P,=0.760 Py =0.746 P,=0.644) , &/~ 7£
ARS8 LIPUS X Bk 40 o JoRA B ni
2.4 LIPUS %5 B3t i it 89 %ol

pi & 6 T ; B[] (P=0.000) , fe [&] #0153 4H ) 32 HL AL
(P=0.003) 34X 7 74 22 40 B4 I/ MRCH- 307 242 R e, 3 EL A
g5 R0 LIPUS $8 R4 fxt B8 40 78 48 FE 5 A 1A 18] 5 (%8
HRJ5 3.5.7.11,14 d Fi1 17 )W I/MROTHEEHE T E#H 4 38
M5 3 d,LIPUS 4 i /MTHEER E R A8 A A B H 5 (P=

%3 LIPUS $BRJS R 4B B IE4E (x +5)
Tab.3 Changes in NE by LIPUS (x5 )

iG] n il BRE3d BEERSd BEE7d BEELd BREud BEE17d EERE 204
EE4 8 449112 558:157 442161  571:246  512:1.04  493:267 531141 559168
LIPUSHE B4R 9 0.90+0.38 118077  4.08+297 587451 550+2.06  408+166  523+1.78 5291297
pagiiti:| 8 089+039  086:067  261+130 388359  325:149 298147  3.08+069 2552067
BEEMBHEM  Pillai’ s Trace SHTRFEBHELE M F=15.085, P=0.000; B 6 S A I BN F=2.469, P=0.016; FHKEH R F=21.444, P=0.000
F=170.233 F=55.082 F=3.553 F=3216 Fi=4.645 F=4.128 F=6.742 Fi=5.381
1Dt ¥ vs. LIPUS  P=0.000 P=0.000 P=0.993 P,=0.980 P=0.628 P=0.615 P=0915 P,=0.768
TE# vs. SR P=0.000 P=0.000 P=0.032 P,=0.042 ,=0.030 Py=0.013 Py=0.004 P5=0.007
LIPUSws. ¥R P=0.972 P=0.546 P=0.028 P=0.035 P=0.009 Py=0.034 Py=0.004 Py=0.012
F4 UPUS EREHEAMIHINTEE (x2s)
Tab.4 ChangesinLY by LIPUS(x+s)
Eib) n BHE BREE3d BRESd  BRE7d BEEENd BRE 4] BEE17d EEREad
E#A 8 597181 509+1.86  514:1.02  466+1.08 563228 479161  505:2.40  3.71:215
LIPUS]RIA 9 343084 4421095  557:069  485:1.08 459097  426:109  457:1.09  442:106
x4 8 332+0.60 400:095  439:084  432:141 3722095  326:086  4.03:077 411106
BEEWEHZMT  Pillai’ s Trace SR FIT R B AL F=4.741, P=0.005; 18] S FI4MA BOSE TS, F=1.851, P=0.071; AR MBS F=11.142, P=0.000
F=12941 Fi=1.406 F=4.154 F=0425 F=3201 F=3.273 F=0.848 F=0478
15D B E#¥ vs. LIPUS  P=0.000 P=0.304 P=0304 P=0.745 Py=0.168 P=0.382 P=0.534 Py=0.339
E¥ ve 3R P2=0.000 P=0.111 P=0.092 P,=0.575 P,=0.019 Py=0.020 Py=0.207 Py=0.606
LIPUS vs. %18 P=0.846 P=0.519 P=0.009 P,=0.370 P=0253 Py=0.104 Py=0.487 Py=0.665
5 LIPUS ERERIZHMETHTL (xx5)
Tab.5 Changes in MO by LIPUS(x+s )
HA n BHE BRE3d  HERESd  BER7d BEENd EEE1Ud BBRE17d EEEd
E¥4 8 119£177  078+035  137:165  147:165 086038  095:126  085:030  124=1.14
LIPUSHE 4 9 000000  0.12:009  062:037 0431031 046015 041018  054:024  048:026
STHRA 8 001+001  011£0.09  053:044  034:023  032:018  030:012 050011 064044

EEWNBEM  Pillai’ s Trace SR FIES RSB LA F=10.399, P=0.005 ; W 6] A R4 BN AR B3R, F=1.059, P=0.071; AR RIS F=27.086, P=0.000

F=3.873 F=26301 F=1.745 =3.472 F=9.778 F=1.874 F=5.712 F=2.691

LSD- R E®¥vs. LIPUS  P=0.023 P=0.000 P=0.135 P=0.036 P:=0.004 P,=0.138 P=0.010 P»=0.037
IE# vs. ¥R P=0.027 P=0.000 P=0.105 P,=0.028 P,=0.000 P,=0.086 Py=0.006 Pr=0.102

LIPUSvs. "B P:=0.993 P=0.926 P=0.855 P,=0.858 P,=0.255 P,=0.760 P,=0.746 Py=0.644
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LIPUS 4 A1l ¥ TXB2 &8 5 55 BA i h—
B, ERLEH¥E L BHAFVEE B AZRTA
7, R LIPUS A&l R & TXB2 KEm RBUR
AU TR SR B AU, AN 2B R TXB2
KRB A T R MLE | R A e
RO, IR, LIPUS $EREA LR AR R,
FHA LIPUS TCEABA B AT, HN &S AR

4 L BTk, LIPUS REBA B B0 PO i AT B
ARBE R, A PTG, BICIE /PR
¥ T #sh 5 LIPUS 3B EA %, HEEB R H
X Vb 2L 4 | BAR 40 B TX B2 G B 3 A 3 ol e AR i
Ve ARE TIRIT IR £ AR T — 2 m K
BEAR, FEK MERT A, I E 28 N BEE TR,
F13R 88 AR5 B Jik e A8 75 F e R I R 4R 4L B i
TET R L RHAR S

LIPUS A 42 & FyE M 4k 7 e B 40 B 5, T
RERE N HEEFA BT E PR B R T,
LIPUS % /IR ER & S TXB2 TR B .
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