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< Abstract >
This study was investigated the effects of a direct current and ultrasound on transdermal transport of

dexamethasone into the rabbits which had contusion in the thigh.

Each group was treated under the following conditions.

1. EXP group | : 10% dexamethasone ointment and ultrasound

2. EXP group 1 : 1% aqueous solution of dexamethasone and iontophoresis

3. EXP group 1 : the application of 10% dexamethasone ointment

4. Control group : No treatment

The degree of anti-inflammation was evaluated by the naked eye, the change in girth of thigh, and a light
microscope.

The results were as follows.

1. By the naked eye, an inflammation sign was seen in all groups and especially, symptoms of redness,
heat, swelling were prominent in EXP group | .

2. In comparision in the change of girth of thigh, only EXP group [ showed no significant change.

Therefore, it meant that there was effective anti-inflammatory reaction in EXP group I .
3. The infiltration of inflammation cells, the degree of swelling,and the degrec of crosslinking of connective
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tissues were evaluated with a light microscope. As a result, EXP group [ showed the most cffective anti-
inflammatory reaction. And, in order of EXP group [, control group, the effect of anti-inflammation reaction

was decreased.

4. EXP group | showed more intensive inflammation than control group.
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1A% aQlez A e @4 Fe 2 2¥
A% Alojo] Helrt A E Bgog 23 YolMe
T, W, 3, 55 5o 3o ven, 3§ 2
¥ 2v)e) Wizl Yoo FxiAe] W AX 24 4
2ol Wgl Fo| dojuba, @4 283} AL U2 FY
oz 7k geld FAe| vehdt, 229 4 9%
Mol 53 $579 &¥dol 5A43oln 34 A5
Brlole i) A3 288 £ 3578 ©43n,
Y7o YA 43 Fol ¥ B Michloritz,
1995).

4 el g2ole AMAE 23 o] Rojdid 5379
e} 22 AMEI} 45 U2 olFde AL 9
A3, ARHoe TF7Y GFHY B4 AR Uiy
A P ¥} EE 22|} A4}
€ 248 Poh AxT £ A Axute] AN A2 RE
phospholipase A2¢] 2}8-22 arachidonic acid® #
2]Al7] et dexamethasoned} 2& 33 RZE]Rol=
£ phospholipase A29 Z 4 & AAsHoz
phospholipid®} M arachidonic acid(AA)7} ¥2]l=l&
& et ole MEe &34 AA Ao Heald
AA7} AAE cyclooxygenase 73 29} lipoxygenase 7
2 R5@ AdYez AMN, prostaglandin
endoperoxides®} PGH2 @& 31483} leukotrienes
Bd 849 948 daAes g8 3400 ¢ o
F Ugg AAANA "dch(Goodman, 1990 :
Michloritz, 1995).

ZAUl9] A o) o] 8- Mo =
28 XA A2 AT FAASE 2, F4
2 w3 - Rgsojele A, AR R §49 9
3 FA Goz 3 z3e] &3 29 §o YIS
o & 471 ool Y3 e geoksiA A4 R A
(F3¥ 5. 1992: ols¥ §, 1996: HAX# 5.
1999)
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oleig YAE vl o] ARHog I4 Ry ¥
o&y] ¢ BB =7 AF A7, 2298
o] 8% k& %o uyEol 2ot

A{ AF{FE AH-P )23 (lontophoresis) < 2
B o2& 2 £ Puhg ol 83 A oz AT
7le AR WYYoz ol2Ee] 7178 (electromotive
force)2] Jukao] W)z Ay ATE 3pe) o] F 3t}
€ ARl 7128 2w, 2508 ol4F 2 IF
' (phonophoresis)-& &3] 8% oj8) 4&&
BE E8 A% 27 So2 o)FAe Yoz A4
o2 AMEE 2 glcHelAY, 1995).

3% ¥(1990)2& dexamethasone sodium
phosphate® o| 8-8] 222 Al9] FFl o] =& &
F A8 3 #A} 95%01M F& Aw AE YU - B
anyon], 734 $(1992)& A ALE A
44 3A2E]70]=9 dexamethasone sodium
phosphate® o] &) o] 2 =9l% A7 850\ A¥F
& Fhde A F2 Aago AME F gle
o, 24%3 o] £31% 222419 QFA W 20)
of Alagchd o $L A8 A S S U ¥ D
Lipie

Wider $-(1992)2 2%9} acetic acidg ©] 83 &2
4 29l olexdE Al A3 I3E Qojals 2
7171 98.9% Zafixn, €A B4 7HF ¥Hs) 28y
Qo §Fe] AgHAcdn Badgeon, HI
Chang(1998) % &  hydroxypropyl-# -
cyclodextrin (HP-8-CyD)ll hydrocortisone& 5] <
8¢ $oi9 34 8o, HPACyD) 52 B & o2
2o £o@ A7 dS 22 AN F48 v9d

2 B5 Hd

2398 §¢ 89 39 &Fre, 2eue i
of o}y S£a4 FA FF(cavitation) 22 9l HA
440 22 9 280 35 2L 0|AN AN ¢
4 &5t Foiged aet 2o 4 45271 FulRid
(ol20%, 1995).



259 ofE £of AIE vRY APA, 1960
W Griffin 52 A9 34 hydrocortisoned H#
g AnE vl #AAAY] SR 2 /L0 2§
9 o} g3 A4y AN 28422 hydrocortisone®]
gutsilen), O ¥ 28 hydrocortisoneo] A7
Z2x vkt wWHchelAY, 1995).

Davick ¥(1988)& 15v}2l9l AFA g o} 4%
hydrocortisones] &34 F Zd, o @5 Fojry
ot 2598 A 4¢ Dol of B okEo] 4y 2o
2 AREAd D Bosigid

AF7HA] Be A7 RSN gl By 48
M WY oA 2§ AFe 235 AMgel A3
g AF3n Qou, 4N 2 Pale) 4§ A7
o 2598 §¢ 29 Foig ulme) NEo] $8Y
A5 A k. old 4 22 fel] AHAY HE
FIAA 34 95 dot ¥, 4EE AH AR 2
S0E FuE F AR o F7HA P, 3
@5 2eln vlaEd 43 2 34 959 A4
=g 4 $H=2 vins7igle) & 78 dAslcl

I. o7 4y
127 oy

2 492 4% 3/4Ye 25 ~ 3.0kes] A4 7IE
16911 AHE 3t 49 8§ FY =3 3 A
& B3R 22 1Y A28 ol g3te] AHR3IN.

2. A A

AYZ | (n=4, SHIFD). YT (n=4. °lL=
4D). 4UZ M (n=4, FBEXZ}, B2 F(n=4)02
L=

& AY AR 48A1ztolo}, Ay £ Z2} 12413,
3673 Foll 20& A B3iqict

AYF | & dexamethasone 10% V1% A% 2 &
H1.0MHz, 1.0W/ew)& 7¥3t H83a, 492l
dexamethasone 1% 893 2§ AF(1.0mA/x,
(-)=3)8 108 ¢ AL, g2l
dexamethasone 10% Q2& 10¥3 A4yo0, gz
T2 HY F2A71A a2 A3
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3. o4+ &

289+ Enraf-Nonius B.VA}e] Enraf Nonius
390-1% AHE-8lla, o]2%=% 7I+ Motion control
Inc.A}e] Phoresor®& AMg-31%itt.

4. AT HEX

D AYA AA

€718 8o 2R ¥ E7l8) FA2 o BB
srmatn, 2%9) A4 ALIANE g T2 okl Al
ATk I ¥, 3P WAE A A% ARz
2 1Kgel 4YFE o84l Tomgolold FA12 dis
#o) ARz P90 3§ Holz=al U3 £4& shat
.

2) A% 4y

481 #4 1248 F 28949
dexamethasone 10% Q1% o] 48 1IMHz, 1W/ar &
deoz 78 &% 9FA7lx, 3621 ¥ 2 2o
2 &9 AU ¥ 48/ ¥ uH R Y 23 g
A¥ud

AYZ & 234 124 ¥ ol =978 o8
1.0mA/are] FEZ 238 4 AFo2 x43ln
dexamethasone 1% #894& ol&sl 344 H-9o o]
5 A3, 36X & B 2P oA
3, 4843 ¥ uiEl Y B9 22 & HH dc}

AYZ 1€ Y 1243 ¥ 10%2] dexamethasone
& ol88] }EE £¥ T, 3641 AAY ¥ FE S
S¥dtn, 484% ¥ 24 & AP

N2ZL 2 202 FPL T F 48/ U4 1
2 WA F 22 Ao

O
h 5y

3) Ag 8N

SPSS 7.5 for Windows& AHS-3}e] Ay Ax} Ay
Fol dER s8] o] R }$ FE T Ay
2 AAsIen, 2 28 4Y F A=Y 39 2ol
#old Wbl el vlasizige) Y4 wa 28
Mg Agsigon, kol £5L a=0052 sict.

1 3% o3 g
Ao Bzt dF MES] EE F=E Yol B



A8 dE¥o 83 3§ 20x20mm 2712 AAY
¥ 3/ formaline2 @AY a3 23 g
ethyl alcohol2 ©4:A1713L, xyleneo. 2 %93} 23 &
A# paraffin®.2 Xujg 3 ol Ad712 4 ~ 5me]
22 AY-Z NEYch 4+ 23 AU &ijo|=o FH
A& Babsla] 147 52 slide warmer& AZAIY o}
& xylene2 2 HUE AAG F FAAZY. olF
H-E(Hematoxylin-eosin) 94-& 3% 1, canada
balsame2 #-3sict. o] HEoz F¥ Pl
A 1333 D3 AurA Y& BaE

}

I.Z2 =2

1. Kok 22

AYZ 1 A 3 120 ¥ Ao aNaE
7] AAnA 82 22 e 257 vz A
alo| 8 2AY 471 9. 28, 124 A 22
B2 g ¢ 8T ¢ e %< B 224 g
253 vjas A% ¢35 928 24 471 Aen
25 BAY £ YAt} 36AIM0) A ¥, 2gna
oEg RAP ¥ ¥ 2R A DA} I7E =4
%71 dglen YRR FAE 49 woldE vaY
471 gl A Ao 2HE 4841 ¥ 24 & M@
87 vz Aol $AT uiE B A L33 @A,
4ze B2Y 4 Y.

YT 2% A% 1208 ¥ AF AR 4B
HeP 3o 27 A AL 04 1F, 2, 0y
o] INevt the dYTES) &) At Fas
o], 4871 ¥ 22) 33 FAe diEe] wA @,
RZo| s} thE ZE) vis) Ade AU,

AYZN AE H4 1243 36A12 ¥ EE £

Zahn, 23 & A287) A7 &4 2Udo2
B3y Ad, ¥3e Aest daiglen diEse] A
A= 79 ds7t At

hzze] 24 Y #3471 ad2 dAden) 2
Y A& Ao {4 224 dEF g9 4HE BEY
F QU 433 A e H3E B2 F YUt

2. g5 S22 ¢

AgT 19 484 +3 FA22 £5 o4 4%
Tem? 9 UEE 239 HR LS 9.5cmY v, U4 ¥
uERel g7 8 9.625cmE AR BAS] fo
gg°) 0.030(p{.05) 22 /27 2]z} U, o
€ 2094 E Folx ¥-Fo] Yebds E57F At

AET 19 4Y A dERe JF E¥+ 9.55cm3
oy d4¥Fole 9.60cmz W3} &l 3 FARA
o} &8o] 0.92(p).05) & #el§ o)z} AL, ol
2% ¥ £Fo] AU UF F/BIA YL G
Agiet.

AYUT DY A9 A oEy HE g8 9.515cmA
U AY ¥ diERe] 33L& 9.595cm= Ay SAIR
#o gHgel 0.00622 Rl M7t dn, ole &
B E¥ Jox £330 Z7142 4 471 Ueh(p(.05).

dz2e 34 AY A dERe] Y7 Ed= 9.50cm
ooy 4y ¥ 9.6125cm2 Wisle] fof &
0.003(p¢.05) 22 A4 A - F dEY Ed 3719 &/
ol Ao} & #AY - AUANTHTable. 1. Fig. 1).

Z Ay gizge 4y ¥ sy B S v
2g A deiA F4 ENAM, FeolgFol
0.11(p)>.05)& & & Ao} Qi en, schefled] ALE
AP 43 AY2 |, A¥T 1. A¥2H. Q=22 b3
vzl 2 2d ¥y gdde Fd# Aot EAY
&) estet.

Table. 1. The change of thigh girth between before and after experiment, (unit / ¢m)
Group Before After P-value B
EXP. | 9.500 + 0.081 9.625 + 0.119 0.030*
EXP.1 9.550 + 0.100 9.600 £+ 0.071 0.920
EXP.Q 9.512 £ 0.063 9.595 + 0.061 0.006"*
Control 9.500 * 0.081 9.613 + 0.085 0.003**
* 1 p£0.05 **: p0.01
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Fig. 1. Comparison of thigh girth
1 : Phosphoresis group
2 : lontophoresis group
3 : Drug group
4 : Control group

3. 3%} #ojy 24

AP 1 (FHDED)Y A$ A% A& (upper
dermis)®] ¥F(edema)°] "N-¥ J2tn e 95 A
X(F2 2FF)I7F edsEY, AY 239 24 A
(cross linkage)ol =&z}, Sol@ Azloz Y#e
&4 38 sy g Fole WY =AY B o
2ol FEAR, 45 MXE 4% AN3AA) 433
Bol A& A Fig. 2, 6).

AYZ1 (2= AS $5& A9 BdsiA
akeny, 249 Ao A2AX gAKen, F
¥ 229 dd ek G YAt Hol@ 2o
2 UE FoAM At} AFAX WALGUCKHFig.
3. 7.

AYTT(HEER)S] AL oRie] 23o] B
AR, 43 A P& = YAsIglon], A =29 2
At A9 et 23 doldE wAY + A (Fig.
4, 8).

B2 A4 A3 838 1F Q43 dge) o
F ME7L AR 3 Ao AMM wAsgdRn, 2
¥ 239 Bex oA DAY + ANt 53] g9
F9elA ciee] 943 A7) $As AHFig. 5. 9).
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Table. 2. The infiltration degree of inflammatory cells.

Group Infiltration degree
EXP. | (Phonophoresis) ++++

EXP. I (Iontophoresis) +

EXP. I (Drug) ++

Control +++

++++ ' very severe
+++ : severe

++ : moderate

+ : mild

Table. 3. The degree of edema.

Group The degree of edema

EXP. | (Phonophoresis) ++++
EXP. [l (Iontophoresis) +

EXP. K (Drug) ++
Control ++++

++++: very severe
+++: severe

+ 4 moderate

+: mild

Table. 4. The degree of loosening in dermis connective
tissues.

Group The degree of loosening
EXP. | {Phonophoresis) ++++
EXP. I (Iontophoresis) +

EXP. 1 (Drug) ++
Control +++
++4++ © very severe
+++ : severe
++ : moderate
+ : mild

V.o %

o] £ishe dNe 2 Mo PR3k 4
A (stratum corneum), 3 (epidermis), Asl32e] @

M¥ & (capillary of dermis layer) 3 13 HT 40 ~

70708 =33 200 ~ 250709 HGAdo} o}Ee] £ A
22 AHEH 3 et



B4 23 59 WY REEEE U 4B &5
Ere HRg 58 489 &5 45 Hde Bavle
i, 3 mR WA 0.1% vTE Ao AR
o] F5E BIE B3 #9471 He e oA 3l
th(lllel ¥, 1991: William &, 1992).

Ao £% 3% §4 AL 1A f¥o] =¥ o
B2 ZA3o8 u¥(distribution) ¥ FF
(absorption)7} Yolulol &, Ztd 23 43 3& %
#1Hdiffusion), 2eim A W@z Fsiojor @
o} Yoz Aolgle B, Ay, 2M ¥Poze
o] Foe Lolshd A Fe MES] Aol F
&9 713 & A (rate-limiting step) &2 2§30}
3 geiA i FF 5, 1999: Chin, 1992).

ol & =3l M & ¥4 (sweat glands)ol 713 38
@ 23 729 Ao d=lA Ydon, ByEl By AX
Alojg] M¥to 2% o]2o] o]gsin], HRE A
A3 FUY oA 8 443N 234 (depot)
< Yg3la) 5% §ito] olgf A2 As), 24 e
2 EdcH(AFF F, 1999: Banga ¥, 1999).

<% 9% (phonophoresis)olAl o}&o] o] F
2 % o8] A4E 58 F29 By MEINE §
8 o]Fojx| L, 2-guto] o8 Tl FrlE MEY
£ B8 o] ol At (Mitragortis, 1996).

Mxete] 1213 (phospholipids)el 71413 - &3]
A& WolA, Arachidonic acid(AA)7} A "N
2@ 7 =59 cyclooxygenase pathway$t
lipoxygenase pathwayghe 5 38 & 7AA o8 37
9] 378ZHmediator) & #u|3tA €ch,

Cyclooxygenase pathway°llA] cyclooxygenasec
AAE %4 prostaglandin endoperoxide(PGG.)2 A
A9 PGG.e A4d 3t} ¥h-gof o8] PGH,2
Hgsed o] #3 Fo Ak {uyst DEJAR
PGG.S PGH.t 4% $33} 942 $54& i
9. PGG.94 H@d PGH.t Tromboxane A.,.
Prostcycline. PGE. - DGE., ¥ PGD, g9 A& A
PeA €,

Lipoxygenase pathway9] 332 AA7} ¥#= o]
# #4431 { =M (hydroperoxy eicosatetraenoic acid
: HPETE)?t %, HPETE: 343 w88 AA
hydroxy-eicosatetraenoic acid(HETE)7} 5] o]
AL aFo sl 2 F319& Jebdoh, SHPETE
€ leukotriene22 s U o] EolN Y&
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LTB.® 7% F3H4& Jdehin 997 $3& st
i, LTC.% LTD, ¥ LTE. 52 438 #43 534 %
gAAZIh, ol de] FF WEEL X Q1
Ay A7} FelElo] A7lew A 2H 2ol =AA
£ phospholipase? &% AHAgoz s
phospholipiddl Al AA7} 22 5e RE o}
cyclooxygenase pathway®} lipoxygenase ' pathway
g Addd g4F 942 AANA i Michloritz .
1995 : i@ Wel¥3), 1990).

17473 A& AMEE ol =& YA 44
¥ & e 259 AR AFE vl 7lsld HHE o
29| 73 48 FAMT = o oA] b FeilA
71 @ A7) AgE Jepdvh. 2 F7]e] whidhe A
713 4AE ol §3ld ol &3lg FBE 23 <oz o
FAFe AL ol =9] AR 71 F8% 2datelct

AR 2T 9A o]l 299 Yol YF& v e R
2, 5mA°ldte] W FER ol £¢dke o] %
A= B o ANHoln, HAF A& ML BF 15
# o slojrh(e] MY, 1995).

YAAE o] 8% ol =gyl Aol BF WS A
Y ATLES Y URE 759 f59 A3 A
€ 97 AN g BAE A2 gl

3% $(1990)# 7343 §(1992)8 AN
484 corticoid?] dexamethasone sodium
phosphate®} 4% 9] lidocaine o] 8% 2 324 A%
Ao} g Aol tis) Lasiglsd, e A8
ol 45 ANE A o9, o] Y 27)d o2
=] 2l AgE € B9 Bk o & AHE IS
Fqlttx 233,

Wider(1992) & /44 324 29 8ol dig o]
€ =98 Axdded 2 1.5Ware] =g 8¥t
239 A4 ¥ 2% acetic acid 84 R ol &
A¥ F 2424 Polelsl 98.9% Higlon] ¢4 TA
7Hs STt B8] HAen, §30] At Ra
3%t £ Chang 5-& Q7oA o429 ¥ F+
22172l Hpf-cyDE AHE-3te] ol =48 Aleal 7
9 &58 A7¢ A3 HpfcyD @59 +% Forg
g% o 22 739 §548 2282, Panus £(1999)
& 2 2ol=/d YPMQU ketoprofend AR A
ZA Yo BoFo g ketoprofend] A< #AF 2
T}, g M e o] LeY T FFRATA 2
atol 7l il ot 289 BEFF A lemdM & ol&x4]



@ 2o 848 & ketoprofend} 3S #AY = 9
Ak,

T4 4%9) A8 94 dexamethasoned 3% 3
ERuad & AP e e BE FE v o2
SN 713 AHAQ A3 48 BEE 571
AN

<9 4 %% (phonophoresis) oA 429 olF F
2 3% ol YAY £49 g29 H9 MENE §
3 ol fojxlm, Z&ule] ojs) FaMdol FHE MEY
& E3¥) o} o) ArH Mitragortis, 1996). ol ¢ &5
45 48 °1FE AN 2899 FR Azke
Z2&ote) vjdA Haiel 4N ARG § 471 Ut

gy Aol shil FF(cavitation) e 233}
o] beamo} 9%t gas bubblee] AFH FYog, 2&
sjo} olsf 471 FhHY Yol Aslke Aot 2
ol EAlshe 2 712 A BT ujo] fo]
€l o]2|}} gas bubble®] HF-E AA$e o|F A
29| 2AME o7iAFY, o2l olF A2 52
Ao ojaf YHE 84 T2 ¥4 AP L IRA
2E 479 49| o] Fol2c} (Mtragotris, 1996)

&89 &8 (acoustic streaming)& 2-&3ke] 7)A
A gtejo) oA Mxvte] FAUE Wt ANzt vl
& o|Fahe 4o uiM 38 (microstreaming)©l
g gt FEANE A7t Fhold @ Yo
ol W S EEL M FHAAM AN nlH
o] & Yo, &% T EL AxdoN B4 $5&
FRANA QAL U A 5, ol 2 olFR FANA A
¥ @48 AN, AN S 58 Ax9e &
4E Zdn, o4 £8E FHA9A Eohe1A4Y,
1995).

gvto] Ao Q¥ 29| ex e i
FE WA oA AXE SH o R 8
4 &2 7

A& o] o3 okge] AAAQ N YR AU B
€ AFEANA, 19609 Criffin F& $Ax]9) 5j5d]
hydrocortisone® 4% dng viNE #R #HAg
HA3E 28402 249 o] 44 Mg AN 2K/
%92 hydrocortisoneo] FWHE%len, 1 ¥ 25L&
hydrocortisoneol 417 Fx2%x vtEcta Wi
(Griffin % 1963, 1965).

Davick 5(1988)& 15029 FEF/NHE ol &%
hydrocortisones] S F A b8 ©5 FoFRO

2, O,
Ty
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285E 449 FoA o B2 Be] 43 2Ao=
AR=gcke a3

o]d) W&, Benson %(1989)& benzydamine2] 7
¥ F48 Zass 2808 Ao 288
o] AY Aoy, 280 FoiFH 20T Fof3x|
e e KoY TP Aolg WAEA THoEM
2& 9= benzydamine®] 33 F+& ZA3A71A] £
tix 23 3912, Bare(1996)« 1699 A4 4
FE o2 ¥ cortisol®l FFE FAsAE,
217} 45 & % hydrocortisone®] SHg A A&
22317198 10%2 hydrocortisone acetate® A%
8 1MHz F3r8) 1.0W/are 5%%< 2598 38
B3Uch, o|EL o] AFNN S FAE FEY 1}
29] 8% cortisol® F= 4ol el Rt

Muir $(1990)8] A7 = 24vtele] &F Abdl
& ol &3 10%9 hydrocortisoned ¥t 2538
E& o) 8% IMHz, 2.75W/are] 252 2395 A&
& Az AP A2 o BAE {2l Aolr}
gidicte B

10%2} dexamethasone& AME-3] 3] A4 =
g uiag g AFME 959 oA A2t e,
23] g e vis 95 H¥o] WA Ao
2 Jepgel,

2 AYe A7 At Mg dFAEe drolrst
Hol 2598 o] 4% 4E Fof Al disfMe B
w=ito] gk,

oA 2&ue] Fueel At S5 Fel Al
B 982 oA =7) df Zojaln & 47} ot

23¢9 A28 Fo4¢ WA 0.75MHz ~ 3MHz
o Helolth, oj2ig A8 S 2592 & P Bl A%
@ AS, F2 1.5 ~ 3 MHzY S99 1.0 ~ 1.5W/
ave] w3 & FeY AM-S A4St An(olAE,
1995: 91732, 1993), digiel AFoMx 0.87 ~ 1
MHz8] #9459 0.5 ~ 1.5W/are] 258 A3
o} ol2j ¢ ARE 2gue d A P AEe) &
34 F2 K3}, gas bubbles] WFoE A FFES
T} &k 3§ olg ulM) T Fof Jebd},

8.4 2§98 AHEY A7ol4 Bommannan %
(1992)& 250 239t A edlx E¢stn 43
2ol i3 ¥ 2302 Qo) Tt 208 A
Eogdgol Aot n LEH oW, Benson F
{1988)2 1.5 ~ 3MHz9 2&57} lidocain®



prilocain®] 723 &4oll AHH Rt Ayt
288 £ 2839 Ane ¥4 34 (molecular
polarity)dll gl&#cta #Mts7] & 8t

olgj¥ APEF: o, A2 Mitragotri &(1996)
& 20kHz. 125mW/sec, 23 100msece] ¥ Yeje]
AF} 280} o] permeantEo] AMM IH-E B
& 79 o] %2 3 ~ 3008 7716, B AAR A
o] g4 72g £ salicylic acid®] ©]%-& 300u]71A]
Z7KIAG e Bttt o8& Fot #EFS ¥
59 ¥Ao] golrin slglon, oy AFue 7]
Ae FEo| g 213 o] 5 (lipid bilayer)2l FHA
o o) $AE= £ F2(aqueous channe) & ¥
sl A1 o] 7 n st

F5H 53 A A3 F5e 49 XY v)AEA)
9, AFg 2E0E o 4% FH4E 49 A4
(lipophilicity)el ®i#l8}x] getiz &fled, o] 97
ol AHE-€ 7 71| permeantst 2§89 &x4e] 2A
ggdx B33, 2 permeants®] FFE FARIA
t}, o} AFg 250 §<¢ AW F57h o o A
¥2t 214 (intercellular lipid)& $8l dohiA) et
€ A& Anj@ch. didel, o] A& 423E 7tz A2e
89 %2 (aqueous pathway)d F8 dojud, ]
23 549 F2& 2830 HEAl 92 - 2] 2
Asle ig FF YE(cavitation activity)ol 24
dWgslo), 53 25 $4Fe 43 AX2RE § A%
o & 4FF A4 o133 ¥UYAA 49 F2E
344105 8t

ote] 73 F571 o] 2o o dojdrix 3t
8 28 5¢ A9 &5 5§ 7 (passive
transport)oll ¥j8) A3 58 $PAUia #ed,
I olfre AA, 2550 o8 YAHE 2B UFE &
o] #Ajsk=d], o] & ¥ permeantse] & AF
(diffusion coefficient)?} 1 x 10-5cm2/s%ide] ¥3f, 2}
A3E 8¢ 7% 4 AFE 1 x 10-6em2/s3 1 x
10-9cm2/sAtolel stz &g, A, 4% F5AAM
2o}, 89 29| Zolr} FEY X A)AL ¥H
3= Zdojuct 25ui7tA] && 4 Ud. 549 =2}
¥4d A4 d9goM PPgdrhe AHE zeidcd,
T8 2] Yo Q) MEI o] Ao
AASA @] el Ay F45UL AXL A28 F
HHe dojuiA @& Reletn Ak Mitragotri F.
1996).
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oleig A8§ 2&ust HFn 2gutel 2ol
a, Jele S4 2 94 4o AN 5 FF
(reparative process)& 3H4AI7171 Hdtd A%z o
Z3H(low intensity continuouss ultrasound)yt %%
3} (pulsed wave) Bei7} AMS-E 3 917 € 3lc}.

ol 4be] A& 241t 48A13F Fote BF WA ¥
A27} 388 FHelth. A43Q X3 9F ABS
ARAY F glen, n5E F7MA Ye S #AAF
o 253 59 ¥PdF Aol BY AdA. El
Hang 5& %7} 8% A 37A & (lower third
molars)®] AAE $& P8 & (facial swelling)t
27 (trismus) g #2ANGn Basycl oL A
A5 BE 25ue] ALgol oa) Y4 A 5% F,
sl g4 L ulet M E (mast cell) 449 7171 9

&8 A7 A R 28y, 2
e 289t orlA], gjof Ayl 28] YPF R
ohol) A o|ctm Azt o fof Ao NG
Hashish %9 d7ellA, 158 vj&¢ 232 A37R 9
AA ¥ o P&, 27, 2% L serum C-reactive
proteinel X2l WA3tg FPs] xgust AR 23
(mock ultrasound)?] FHF A Atoldl= atolst 9l
o 2aslsich. 28-S ¥4 e uinsrt At
A3l Aoz Hajzlx] 5 g F/Mle
2 wdel ARE AR, AR ARAY Axe
0.1W/aoldth i 8iQic}, 28 o ¥& 2=/t d 8
< 45 As-Axe Ty o vk A gy ga
(mast cell degranulation)®] $78 ¥2d 5 3z,
o] Hizh= 18 AlM Hod §AE €F BEH
Qo) Agg 49¥ 4 gldn Raslgich 258 A
A= 297 MEZRE 45 vl $2E $HY
F Addn daxjeld

T4 97l dg 2509 2 Frishr]) A A
FolA, Snow9 Johnson o 433 AR 28
W8 H4q 23, 255 Ao Aolst A9 AUS
< auch $8 29 olgsid e 23 &4 F
¥4 Y¥(plasma extravasation)& ZA}E7] 98,
Fyle$} Chahl® silver nitrated] slUl FAIZ 8% =
o BEZ o 0.79 MHzS 20% ¥ 50%
cycleclAl 0.5W/arel =jut 2 8ol 28Rl 4% E<t
Aawee FTRES Aaur ¢ FBEY HA 2A
goz e hA4Y Fez EEHUY 2 Fo 47
oM, 1EE& 259 A8/ 2P vjal A 24T

2. O
2w

2 O
-y

9 22

o 2 O
- 2w



Y ¥ Y4¥E IPNATL 2 olFdle A A2
MR g gsich 9 d¥e] Ui 240 Ave 2%
ot {8 7109 gt g5l we} MPctn Bt
A<k Michloritz, 1995).

B2 AYEoM A B9 35 A4d 379
71 A3 APoM g i, Ueda 5(1996)& 253
o} AFAFE T 83 d7E YA

252 4 AAY A 2o} 2508 A4Y ¥,
289 H§ Ao @& o] & £ A9 benzoate
anion(BA)9l m® F4o dis} A3y, olge
150kHz) F3hrst 111mW/ae] =2 98 B
Ao ARz 239 A48 ¥ 10HzF549 »
§ AFE ol My AYE P 289
ZAHH 9] 9182 A gH(impedence)©] 2 &3] A4 ¥ 2
Al Badglon], 289 =AM BASt D09 442
W2 25l o8 F7HEAY, oY ANge &
Sl g B A7 Age] @4l Yoz
F4 A9 379 # cke AE onlddg,

ol E¥ 2352 M A ¥a 2 M) ol
59€ 484 28 Radedd. oesqy @5y
A4 ol2xg] <t BAS A%t A FUE} A2
B F AFFE 71 & o 230 A Al %
9 ol2xe A4ER o2y TN 1 A%
253 e 7|l &N - gt Aa] 73] A4E
A5 = Wold - o7l &A%, BA9 A¥st 2&H
A F ol EIE Po] o] 2EYEQ HY I
A&Holy o] B oEo] ARHUL. olge 289
7b ol & dE4e 38 821 AR FAAE
Bystu 2&sh= ol 9¥% $¢ BA9 J%E )
AlZicke BagoR Frx AR Yeolegke M2 E
ofE Sof W& MA 3L

34 9439 L8 SAe2 Agg 2308 AR
of A¥olM 1MHz, 1W/ar o] 3% AHS$
dexamethasone®] 3% #4571 255 4¥v} Ry
4 32, TF YYoE AW +8A F2E ¢ o9
ol ¥, %9 v|4 rgel 32 T @A glol 3
=7t 7P AstA st olElg Al 2809 9
£ Fq 3o AP ANfRtE IMHz9 3858
1W/ars] ZE7t #8471 403 34¢ o4 89
A, 2183 aside B2 A gF ey L 5
o] 237t 34 45 &$ Jehste] 24 Qo)A g9
R 2 Q% o] 242 A& Ao Algdr)
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v.28 B

1% o]l exglg o83l dexamethasone®]
A ANES AEE Lopr) A8 16viely #
A 7lE FXF dE R 34 AN ¥, N9 E
T, Sl REYE, FEEYTH g2FoE FHH 34
4o Hd AL E {UA B, WHR Y nvjm,
2R AAE A9 A G 2 AE L
ek,

1. E€ 4¥70A ¢ 2738 959 A% E wat
4 4 Aen, 53] SdFETolA Uy, wd, 23
$9 54 a4 471 AU

2. BE R gao Wy FANY 2L A, S09%
T HHEXFE, QRPN AY F dER Sdo /o
& 37171 2o, oA AUAY dF5 A4
7t itz & =7} Qich

ol2xsiddlMe AYPA - Fof xR g9 fd
& 37 9.

3. 3% Aol AA2 43 ME PR A%, 13
o A, A 229 Yy P& vims] & AH, o
STl 7 @ ¥UF A veldon),
JREXZ, d2F, SHIFTT T2 Y AWt
Eptrl},
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Fig. 4. Drug application group, 1.

ig. 2. Phonophoresis group, 1. Many inflammatory

cells were seen in dermis. Especially, a
vasolilatation sign was seen and connective
tissue near blood vessels was damaged.

MAG : x 200

Arrow : Hair Follicle

% : Blood Vessel

Mild edema sign
and a few inflammatory cells were seen. In
case of edema, its inflammatory was weak
compared with the control group.

MAG : x 200

Arrow : inflammation cells.
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Fig. 3. lontophoresis group, 1. Edema symptom was
hardly seen and a few inflammatory cells
were seen. Note : A few inflammatory cells
were seen near the blood vessels.

MAG : x200

Arrow head : Hair Follicle.

Fig. 5. control group, 1. Light microscoph showed

the inflammatory cells in the dermis and
perivascular areas. Especially, delayed blood
stream in the dermis. Note : Severe
edematous structure seen in the upper dermis
layers and perivascular areas. MAG : x 200
Arrow : Epithelial tissue. % : Blood Vessel
Arrow head : Inflammation cells.



