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Effect of Low Intensity Pulsed Ultrasound on Wound Healing
after Periodontal Surgery

Shogo NISHIMURA®, Jyunichi TATSUMI, Kouhei HAYASHI,
Heisan GON, Munetaka NARITA, Satomi NANBA,
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Abstract : Free gingival graft has been used as a means for obtaining immobile keratinized mucosa. However, this surgical pro-
cedure has possibility of induction of complications such as bleeding, pain, and masticatory disorder on palatal donor site during
wound healing. Low intensity pulsed ultrasound (LIPUS) has been applied clinically in the treatment of fractures. Recently, few
studies suggested that LIPUS irradiation improves the wound healing of damaged ligament and tendons. The present study evalu-
ates the effects of LIPUS on wound healing of experimental mucosal defects of the palate.

LIPUS irradiation was applied to the palatal mucosa of male Wistar rats. The rats were divided into three groups : no irradiation
(Cont), three times of irradiation (3T), and five times of irradiation (5T). The experimental period was 10 days.

From macroscopic observation, the wound area in the 3T and 5T groups was significantly smaller than that in the Cont group at
10 days (p<0.05). The maximum bucco-palatal area in 3T and 5T had a smaller diameter than in Cont (p <0.05). Upon histo-
logical observation, the irradiation groups showed closure of the epithelium, and the re-formation of cartilage.

The present results suggest that LIPUS irradiation effectively promotes the healing of palatal donor site.

Key words : free gingival grafts, low-intensity pulsed ultrasound (LIPUS), wound healing
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Fig 1

a : illustration of experiment in observation area.

b : mucosal defect.
bucco-palatal diameter (BP) 2 mm X mesion distal diameter
(MD) 4 mm

RETURLT, FlElIZE& L (Fig 1), itk 4
PERAKICE L7 ER Tl &2 49 3 s a8 L, ki %
'ﬁ‘of:.

3. LIPUS BHEE cBiAE

LIPUS BGFoBIZE, YRR & Rko kT, ¥
IFNVI—FVBLORY FNVESY —)LF b T L4
SR T TR 21T 5 7.

LIPUS FR4$I21E, LIPUS MR4$%E (ST-SONIC,
AN, W), RV (Fig2a). Ziud, BAHHA
DOBEPGHFHTH Y, BT © 30, 45, 60 mW/cm’
D3 EBEUESTRETH D, WL, 1.5MHz (EH
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ST OMIZ, Ty POEOKE SIZ&HE, IR
OEERT 15 mm, FHITZEERN Smm, E S5 5 mm (ZFREE
L7z &K MAZE M E  (SonarAid, Geistlich, Switzerland)
(Fig 2b-f) %4 L4To 72,

4. REREORTES JUEHRBERH

FEERWIMIE 10 HM & Lz, £, JEmyE
(Cont), 3 [MIMEHE (3T), B LU 5 HEHH (5T) »
3WE L. KBICSIoTy M2 FEHL, #Mitg10H
TEREF ST (Fig3). 512, #EREZOAGE
WORAZEET 572002, LIPUS FEEHFD T v + %,

HHiEEks: 42 2013

Fig 2

a : Ultra Sonic ST-SONIC.

b, ¢ : SonarAid.

d : SonarAid was adjusted to 55X 15 mm before use.
e : placed SonarAid to palate.

f : diagram of LIPUS irradiation.

0 o o &l

Cont [ f—H—H—H - ol
(n=8)

[N —N— —sh

3T I: | N R Y o
(n=8)

1 [ 5]

(n=8)

sacrifice

0 1 2 3 4 5 7 10 Days

[]:impression /\ :LIPUS irradiation Cont: no irradiation
3T: 3 times irradiation

5T: 5 times irradiation

:sacrifice

Fig 3 Sequential procedure of experiment.

Rats were divided into 3 groups ; no irradiation (Cont), three
times irradiation (3T), and five times irradiation (5T). Eight rats
were distributed to each group. The experimental period was 10
days.

WD, MERE, W3 H, BXOHES HiZEnEh2
P2 F VTR e 2 17 o 72, SERAGTREE, 154
i, BghnTB L OERKEEERE LB S+ 5DAT
LIPUS Mgt 2 fThb v o & L7z,
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FENOIREZ BT 572012, Bk, k1, 2,
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Fig 4 Morphological evaluation.
a : plaster model of rat’s mucosal defect
b : binary image by Scion image

., ISO J&FE : 100, &V F 140, 5% @ 1/1.5, A
OR7 7Y affRHOGRMET THREREZIT-o72. Bl
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EIT 7OV 2 BE WA EIGEEIC G 2 5508 101
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SHTHY 7 7 =7 (SPSS Statistics Ver.18, H 74 IBM
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itz 1 HOMENEEO BT, & TORIIEL
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ik 10 HCIE, & ToRIZImL T, BRElDfE
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f). Cont Tix, AlHEIIM/NLTV2d0D, ikl H
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FUIHRE T, RIS L 2 AIHOEBILE S TH - 72
(Fig 5d). 3T Tl&, AlHZEHFOM AL S B D
HAh, HOFRFEOMNPERTH o7, BlFOBEFIZH
BT, FRICX 28O EILL ) LA CHRES L
A, R TIIATEETH o7 (Fig Se). 5T T, 3T
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Cont

Fig § Intraoral findings.

HHiEEks: 42 2013

The bone tissue was not exposed on the wound surface immediately after experimental defect production, and the sharp edge of

wounds were observed in it.

a : Cont after 1 day, b : 3T after 1 day, ¢ : 5T after 1 day, d : Cont after 10 days, e : 3T after 10 days, f : ST after 10 days

EFRRIC, A ESTEOMALE L D iGEMEE L T
72hS, BIRROBEFUIAHBEIC R Y, R X ARl OB
3T LML, LHIPICTBIZE S 17z (Fig 5).

2) AERENC X 5 R

(1) AT O OfE/INE  (mean + SD)

itz 10 H OBIT AL O /N 31E, Cont 35.8£8.9%,
3T 53.5+132%, B LU 5T 73.6£22.8% TdH -7, 3T
B LU 5T Offi/hEIZ, Cont 2K LTHEICHEL (p
<0.05), 7z, 5T OfE/FIE, 3T I LTHHFEIC
Eh o7z (Figé).

(2) L HHORERE (MD) (mean+SD)

MD OIEITIE, 3#EICHE LT, FRIICHINT S
THIAIASFRD S NI2A, itk 1,2,3, 4,57, BLU10H
BHOETT, 3EMICAEERIROON L o7 (Fig
7).

(3) HHIIZFH M ORERE (BP) (mean*SD)

BP OILEClE, 3#ICE L T, REIISHENT 2
Ao Snrz, Mitgl, BLO2HTIE, 38ICH
BEEERDOSN LN o72. 3T & Cont DI TIX, 4iF
#%3,4, BIO5HT, 3T OFPEEIHINL TV
M, METBLOCI0HCIEEEG R o72. 5T &

(%) *
100 s
90 *
80
70 L
60 | |
50 L
40 - -
30 - -
20 - -

The contraction percentage of deficit areas

Cont 3T 5T
(mean + SD)

*p <0.05

Cont: no irradiation
3T: 3 times irradiation
ST: 5 times irradiation

Fig 6 Time-dependent changes in constraction of defect area
after 10 days (mean*SD).

The contraction percentage of deficit areas were 35.8 +8.9 (%)
in Cont, 53.5+13.2 (%) in 3T, and 73.6+22.8 (%) in 5T

Cont DILELTIL, %3,4,5,7BLC10HHTST @
HHFBEHNL Tz, 3T & 5T & DT,
#%1,2,3, BLOSATHAERZ TR o720, Mtk 7
BLXUI0HTIEST OFPERIH/NL Tz (Fig
8).
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Fig 7 Changes of MD length after 10 days of surgery not dif-
ferences among 3 groups by ANOVA.

2. fEIFREETME
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7 v FOLOFAMKTIE, ALEERRT LES X O
M A B AEEE S 7z, F DETRICITE MR A S,
IEFOERESHKE 27RO 5172 (Fig 9a).

(2) firiE

B CIL, YIHBEOEEISHFF STz, BRAXIE
I A ORI 2 <, BB T SE
EEISRER S N h o 72 AT ORI & AR 2
WoOEB L OCIEFOERAHRESEO LN OFTO
Fix, FEREISRINTWz (Fig 9b).

(3) M43 H

KRS RIEER L, FReERRE IR & s i & 5 ¢
FAEVER AR« ORE CHE SN Fidlo Lk
BOFERMER IS N2 Do 7z, A TSR R
2P SAESUBD A S, IEHRLHERATRE O—IEA
FHBEICER S NBD TV, 72, NETOFO—L
ZEINATEED H AL, AL CIRASEMRRIC X 2 B g
a7z (Fig 9¢).

(4) flita s H
IEFOFEMATKE B £ OF 0RO BT IC
INHFIC B L ATV, O F/NEICEHIE A S
NEnZ ehs, OFROFO—HIPBHFILL TS
EMFERR SNz, BRI IER IR AR L T 5
RO SNDH, BEBWEIIEE> T hhorz
(Fig 9d).
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Fig 8 Changes of BP length after 10 days of surgery sig-
nificant difference among 3 groups by mann whitney U test.
#: Cont vs 3T (p<0.05), +: Cont vs 5T (p<0.05), %:3T
vs 5T (p<0.05)

2) HHIZBULETR G 10 B)
(1) JEEEGHEE (Cont)

FR AR OB X AR OIS, 8 Bl 6 BITA
SEETHhot. HOFREL ZEICHEELTELT, i
ERIZRO SN2 FOREITELRZDNLTBY, shlF 1
BlO A IER OB RETOHERSBIR SN, F
72, 8B 6 BTGB 0SFRAE L 72 IRREDS I S 7z (Fig
10a, d).

(2) 3 MIEEEHE (3T)

AR OB X AR OIS, 8 Bl 3 BITA
TETHo72. BIFEREIX, Cont DL D E LB, JEHE
MEEL2OH 5 L) Tho7z. 8 BId 6 FICIEFOE
R ORI BE SN T2, 8BIH 5 BT
TR L 72REEZE S 7z (Fig 10b, e).

(3) 5 mHEGHEE (5T)

LA OBEIC L Z AN O, 8 Bl 5 61 TA
SEETH-o72. NEROBEOREL, EWEISELL T
WEHDONEL L ABNT 8B 6 BICIEFOEREAK
FOHERSBEEN. 72, 86t 6 HITEE AR
L7z IREEsBigE s 7z (Fig 10c, f).

(4) KBGO L

HMBIEREBIZR I OWT, £F v MIBIT S LEOME
OFYE, IR OERAIKE OFIEROEEE, e Of
WZOWTHE IO 2 {To72 8 25, LEKIE (Fig
11a) EEHEOHM (Fig 11b) 22OV THi#k 10 H B IZ
BOWIHERRIMER SN Do 7295, IEHISEEETE
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c: after 3 days d: after 5 days
Fig 9 Time-dependent changes in histological findings on Cont. (HE stain, X 40)

a: Cont (X 40) c: 5T (X 40)

d: Cont (%X 100) e: 3T (X 100) f: 5T (% 100)
Fig 10 Histlogical findings of after 10 days of operation. (HE stain)
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Fig 11 Summary of histological observation changes with the outbreak of deficient area.

Fisher’s exact probability test (*p <0.05)

DOFEEHIE Cont EILEIL, 3T BL VST THEEIZEL W
EHOHEEE N7z (Fig 11¢).

z =B

1. LIPUS BHICDWT

HEBES AR REAT X, ATFR IS IR 7 & DA BHED
HELHWIZERMENTWED, ZORFEICONT
BTFTICER STy, KB, FoxElige
LC, BHBCAML L 72k ARk o6 2R3 2 ik &
LT LIPUS 273 H L, LIPUS FB4S o [T sk fk o Al 5
BT 2 B R R BT L 7.
HRHARICBIT S LIPUS I A% E LT, BIE
HETIE, HOBENZ X > T &I SN EmIRIIE
BET D& L2HE DD 513h, TEARTIE, 1~
TN F AT a v aEmObsRED
W|EP 0B L. F7z, REHEEOSHTIE, Tkai 5"
IZE D= NVREHCWIZEIC LY, 7Ty TFiliE
12 1.5 MHz, 30 mW/cm® D44 C LIPUS FRGF 45 Z & 12
£, LEOBERMBEOMH, HAtA Y MEOB,
BLUOHEGOREDIAEZIIEL 2o2l3h, WA LR
MoEWEI e — b2 ay sz 7054 > 70 B

DREFBRINDL LR EPREINRTVS. L
L, B $ To LIPUS I3 5 HF5E1E, BITRHEICHE
TLLONITZELAETHY, WEFECOMEIEZT A
BIERSNTWDS, 72, HEsAkoOAIGHEEZ By
E L7z invivo OWFZEIZ I TICHRE STV,

— R CHW SIS LIPUS &id, ¥ 1.5~3.0
MHz, 30~50 mW/cm’ D i JJ TEDLIND b D%\ H 7.
ARWFZE TH W7z LIPUS HEEGHEE (ST-SONIC) 1, HiF
EHERICHWS NS 1.5 MHz DIEN2, HAEOERIICHE
3% 3.0MHz O 2 HEHOR NS MHZ 5 X9 #EHS
NCTw5b. FE¥E 1.5MHz & 3.0 MHz DAIRIEGRE & L
HPE% B L 72 Draper 5* OWf3EI2 X % &, 1.5 MHz
TIEHRATOIZ AT —DOKRE EHPGITHEET 5 A
JEDOEREH 23 mm TH - 72DIR LT, 3.0MHz Tl
7.6mm CTH-o7z. F72, 3.0 MHz O DSHEHF I OE
255 <, 3.0 MHz ORBEEOMFE~DOPIL 5~12.5
mm CHEUZEENTWS, BEIRIE, —&aIZEEE
BEWH DT EIRIMED B 2505, FhERSTEL R
DIKESE TR ARWFZETIX T v b O OEL A
@ LIPUS BEHIZ, 97% OXKTEEGRY T ZINLVT 3
NEERTIV LY 7 % S KR ZEHEE SonarAid (Fig 2)
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AL TTo 7z, B E LRk, Dok ER 2
LEEEOTLTU—TOFHIPOB L% 6~9mm D
REIZDH /25729, 3.0MHz TL 0% E0 G515
bDEEZ BT

2. FERAUREEXRBICOWT

ARWFFE T, FEBRWMBERIBORES 2x4mm & L
7o, WEBESR AR O MR E & 2 AR ORI, TR
LHBICEWE AR L5E0BEEAETH LD,
EBEOBRICHIL CREAFTEOEL LT3, #H 5>
&, 7y MOFEREL S LRSI BRI & A7z
B, ERIC X Z2B803, itk 14 HCIRIZRE T LW
EHEE LTV A, ABFEIZEIT S 2X4 mm DFEERATH,
JE/RARIE, TRSEERTIE, ST I2HBWT, ik 10 H 2
LERICEAMEAALNLBANEL L, 14 HiZiE, 4
TORIIHEL T, WIRAYIZIZIZ 100% (2B O RI$EA
Aoz, ToOZ L, MEFWEHEIIME 10 HIZ
TFHrdbok L.

3. WIRMBREESRICLZFHMEICDOVT

WIRME RS R LC, AEHERMA/ER L, #Hl%
W L7 L— A — )L L)L 5 Scion image 12 & -
TAEALEfE 215 C, BB OINEZ PE L2k, BT
AIGOEE (E7 v 2tllL2Y. F72, fiifk 10
HOZEFE COMIC, 3,5 BLO7 HICFHN %%
T, F—ERORIBHEEOIREZFEMT 2 b0 L L
72, WIRMIEREBIERIC X 2 3F M OFE R, 3T B L US5T
Tl, Cont & HEEL C LB OMHEIF L % 5 EIAIH5FE
Do T2, BRI X 20O, Bl mE
DOFF/NEIX, 3T BLOST Tid, Cont & L L THE
IE <, &<IZ5T IR, 3T E L CHAZEIIE, >
72 (Fig 6). Mostafa 5%, in vitro OB VT,
v A HR ORI o RS L S s & LT
B, [AHKEIZ, Shiraishi 571E, b ARHESE O
KA HBRER T (CTGF) OEASHMT 52 L %3k
HELTWA, F72, invivo OFFFETIX, Sqarrow 5
X, 7 v b ERHAVZBRONMMIRIEE RS T TV ICBW
C, LIPUS BgHECIX, 13 F -7 v oA
Ao/ LTwaE, IhbnZ s, RUSEMR
iX, LIPUS MGHIC & 0 # SRRk AMEE L 722 &
AR STz

ARWFFEIC BT A2 BOZEF A ORKED LK TIE, 3T
BLOST &, Cont &I LABELIBINRDLN-2D
I3 LT, R OAMDOIETIIAELZBAIERD LN
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otz RWFEEATH RIS, THFERE LT, 2x2
mm O FEERRE R TOFIEIZ 1T > TW 525, 2x4
mm D€ 7IVEREIZ B OPFASITIEOZ T h 5 54T L
TREZY, ok, AEEEIR, ABOMME,»LIEE
L5 EERBIEL TS, midl LEE S ORZEIZB W
TH 14 HETOBETIE, EOHEHINO LEOBMED,
WERLHTMEVRATLTHEL L Z EPFMRINTV S,
T, WMESYIE, T v bR AR
FOEALS ABR21E, A 30 0TI 9 — 7 Vg
Lo THESN, FORMAIZAIRRIZN D> CT—EF
MR T L E2MELTBY, ZOBOFEREHEME
IC X BEEIC L VAT 14 H F TIHEOZ F OB
FATTHIEPBESINTVWG. Doz bhs, OE
WORBEOE®EIIE, T7 -7 VMO EITICHET S
HERH 5 b D EEZ ST,

4. MEBFREFHEICDOWT

MRS £ 2 BB ORE, OFBHFOEFB L VOIE
RS AT O WSRO BB B Bt & OFT R
WEZEIN. TNHOFRIE, 3EIICILELTALR
cZenh, BRANC L BN REVLDOLEEZ LN
72hs, Ty bEBWCEYERTIE, ToOKRSSORIK
Bl % EEIHE G, @Y RET L IR TH o2
DS, EBROBRTLEIY ) AHEE LTHRY, =
NEDOFRIZOWTHHIET LI L& LT

Cont DFEFENZALOMFETZRERF CTlE, WEZE» S
3HETIE, BRSSO RS Hd, OFRHO
BIEATTTREPNCEH L T B IREDPBIR Sz, 3
HIZWE, #EEMROMCERS X OFEBOEF O E
{LAFERR S N7z, TNOOFTRIE, ME#”S3HET
&, M X 2B ORENS T TERro72Z &I
LLEEPRENDDOLEZ LN, HRELFITAY
Fv MIhA L, IBEAEE BRI 502 L1
—EIZH SN TBY, T TALNIHTRIENS AV
oy b ERBRC, MBFOTERAEI X o TRiIREIEEES &
VI LHIC, REZMESTRELLZODEEZ LN,
Mz <, oI vy sOUFEORFMMRKIE LERE
PEEIZHEL T WAL, S5, Iy b
Bl % 2x4 mm OFEBRRIE L, HEIPSEZ S
EHRTERBIHCONLIOD LY QILEHTH L &
L HENHoTbDEEZ SN

itk 10 H OXHEORMBILETFMIC L 5L, 3T BL Y
5T Tld, OFEHOBVRFMBA~O BRI HER I NI
MZFOHFPAILRE ENTW72HY, Cont TIX, Ji\EiPH



THEROT ORFMB~OEBRAITFER I N O
FX, LIPUS BEHETIX, AlBO LFIC X 2D,
LDERPPIEZI A EIGERT LI bDEEZ N
7z.

B D LRz & B PH#H % 8152 L 7 MR RERT €I,
SHEMICHEZE ZETIRON o7, ZOEIE, AR
BIEREBIZRIC B W, 3T BLOYST %, Cont & ¥k L
THEMWICHEBICER LR —R L aho/. 2
OMEE, WHEOBEEAN—HL T irnZ Lizksd
DEFz B, MRIEREHGTIE, RIBHOHIEE
KL LT, RIRMEERIZETIE, HEEFEORE
HEFHL TS, BEOEBIIOVWTIE, 3T BLY
ST Ti, Cont & IL#EL T T 2 WM ASN, F
7o, IEHOFRZREKEOBFEBIIOWTL, 3T BLT
5T X, Cont & MBI L THEHWHEE TH U A HMATA LI
7z.

5. LIPUS OEIEEBD A HZ X LIZDWNT

LIPUS O¥kE Mg lcxt 3 28 L LT, Parvizi 5"
&, 7 MREMRIZE B 1.0 MHz, #1750 b LK<
iX 120 mW/em® @ LIPUS % BT L7 & &, #Rgfifaic
Er7TaTA TS ERMEEI NS LS 2
LTw3. %72, Zhang 571%, =7 M EOKgE D}
FOE M % 1.0 MHz, H7) 30 mW/cm® T LI-
PUS % R4+ L 72B, BE Mgl sashize LT
W5, ARKEFFEO LIPUS FGEHEIC B W THE O FIZHAS
RSNz L W) HRIE, NS OFEEREEMNIT S
DDOTHHEEZS.

LIPUS &, BIGHEICEMNTH L 2 &n s, BRI
SN T&E727A%, LIPUS BBEHIC L - TEITOGRE HE
HEENBEAHZZAIZOVTIE, INhE TR ELRS
Mo 72 AR, BIERIC BT S Wat/B-Catenin 3 7
FIVIEERDOBEED S 2 S, BIFEMBL O - 5
b/ L BRI T 2 2 L I2PHT L TERINO
FEIZ OB Z &5 o TE* . Sawakami 5>
LB ARBOAMETIVCIE, BEHK BHE,
BRI, Wnt 27 FOVRERK I L, £/, H
EHFHROFFMLOBERIZL LT A ML ABEIZL
BAATFARSFDOLNRIVIL, Wnt ¥ 7 F IVIEER
IR L T2 e B SnTns, 2o k)i,
W BRI X BB D\ T, Wnat/B-Catenin > 7
TVEERDPEEREEHE R LT b0LEZ LN
5L hoT05,

LIPUS FRGI 2SR DG ICE < A = A A 2D n

IOV 2 BERARIHERIC S 2 58 107

T, REGHE & WBHEO ZHHE» 5E 2 D LEND
5. EEWEEEIE, MEEROWE AL (40T )Y
R, MR OMBEOBIE (43~45T ) ORI
WA R EH VD250 b H 555, LIPUS % 7 4 FHE
FEYI 15 RS L B0 BEomRE LA 1T 2L
TTHhozVeENTw5b. F72, RWFZE T FHER
& LT SonarAid % V>, LIPUS M5t % 15 547> 72
BOOFERERBITOMWE LA ZBE L TW505, Ok
ORBELFHIFZ0ICT UTTHE I L EMEREL TN, O
NHOZ EHs, KifFeTo LIPUS il o E481%, FE
WA YR TH LD EEZ N7

WA X AR AR LWEE LT, Zhou 5%
i, k& MREHESEMIIZIC 1.5 MHz, 30 mW/em® D44 C LI-
PUS % M 4+§ % &, extracellular signal-regulated kinase
(ERK) 12 28 #RWICFELZFEHE SN &, 7/,
Rho-associated coiled-coil-containing protein kinase (ROCK)
*HET DL, BEENOREL L THERIZHFESN
72 ERK1/2 OEHEALAHH S b 2 & 20 5 Rho/ROCK
TEEEAHS, BERK1/2 (EMED LR+ Th 5 2 & % FEH
L, LIPUS I2& Y, 4727 Y ZHROTEEIL L Rho
/ROCK/SRC/ERK 3 7" F WMEiERE I % A L CHIFBHE Sl 7
RAgEESNDL I %R LTWA. F72, Shiraishi 5713,
~ v ARSkOA LM, E¥EE 3.0 MHz THITT 40
mW/cm® C LIPUS % W4+4 5% & A LRzAlR D CCN2/
connective tissue growth factor (CTGF) ¢ mRNA D FEH
PREFEZB I IS FRICARICEA L72E LTV,
CCN2/CTGF 21%, #AHEFMeo Wnt & 7 VinE %
LS A2 1ERA S 5 s ST 5™,

6. F-HEREHEAD LIPUS DEAIZDWT

Coords 5*1%, #RWET NV v MK L T LIPUS
AT AL, EHERBET v b EREBICRERT D%
B, REEE, BIUMERELRLLEREL T
5. F7, BHBEETFTVOMEIZBWTS, Wu 5%
WX o, JIEFBEHOS v M2 LIPUS 2 BY3 5 &
KEEEORERELHIN L, RN T, e 3R
OEMBA LN E|ESN TS, INHIEF 720%E
W Tldd A%, LIPUS 12 & A9 30Ehs, Rk, 4
HEBOTRZFOBEOHRIIBWTHILH SN AT
REEZRIBEL TV 5.

HAE, LIPUS &, BIMEEOIEINICH, AKRK—Y I
£ BRI ORI L CoH S AVERDERD 5
NCTWB)S, thiEHEE To LIPUS DIEHIZRE ST
W5 RIS R, S, LIPUS BEHZIE, T v bE
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BRI A KIBOBMBIEE 2 (R E T 280K 05 5 2 L AR
ENTo. AR T 2] 7 AT S, R7AH
HIXZ s, 4%, BHEICH T % LIPUS OWfZE % X
DEBIELIEICLY, LEOHETM &M OEIHE
AT L HEE L TCHERZLDIIRY I b 0%
5.

W
T v M OOFEFISIERK L 72 kiR 3B 1259 % LIPUS

HEHOZEIZOWT, WIRNEERE, B X UHRTE

SEAM 2 S LU T Of S % 1572,

1. 7% 10 H OB oA M/ RO TiE, 3mB
L O°S IHEGREL, FEHEGRE L ML A RIS o 72
(p <0.05).

2. itk 10 HOAWEEIOZE M OREEO LB T, 3
13 & O S [HRGITE LS, FRHRGSHE & Wik LA B R A
RO 5N (p<0.05).

3. LIPUS MEH#ECIE, LR oM, EdROFEaI
BFBOHEH: E OS5 7.

Do, s, LIPUS HEHZIE, DOEMEORAIE

ER T RET 2RREN D 5 Z L PRE S LT,

TEfABIZHZY, AWRICTRYE, TREEH £
L 722 R A R RE S WA R ol I B R U e 0 B B
NREZEBIZ, 72 O OIS HEREIRAT M AR g R TR 0 i

TREEORLEIR, IR TGRSR B B R
HERICRRERIHBE RIS

RIS, W) T2 72 T AR AR AL Yy P AR R T
SR RS T B DR E T, O K D R L LT
Ede
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