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ABSTRACT

This study investigated the effects of triamcinolone acetonide by iontophoretic
transdermal drug delivery on anti-inflammatory action into the human which had
excentric exercise-induced delayed onset muscle soreness in the non-dominant
arm. The degree of anti-inflammation was evaluated creatine posphokinase(CPK)
by serum enzyme activity and subjective pain threshold by soreness muscle scale
in clinical study. The results were as follows;

1. In a subjective pain scale, all groups showed non-significant difference but,
showed a tendency to decrease numerical value in human.

2. In the serum CPK level, iontophoresis group showed more significant
reduction than other groups at 24, 48 and 72 hours.

From the results, the iontophoresis with triamcinolone acetonide is more effective
than using each groups. The continuous study is needed for many interesting
issues of iontophoretic transdermal drug delivery in new future.

Key Words : Iontophoretic transdermal delivery, Triamcinolone acetonide,
Inflammation.

1. 2 AEA2A o] &HI o, old whE
AAHL  AF7E olFo4X U
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AR wsgdoz Agae Qe TR W FEE Seiste Faee
}\_] A% 2 7B Fo shpolm e u 1o (transdermal drug delivery; TDD)2
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& Qo] gAY, FFFAG A HHAH
e #AWzE 9wAE & U
(Bronaugh and Maibach, 1989). =3 A}
§o] A F7|F97} Jhsstde 9
AHo)] At (Petelenz et. al., 1992). th¥-&
o FEEL W HYFEAEE A2
AoM durststEd oHSL JFAT
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of e ZAZFd g A
ZAF9] 3y FHax

23 o o A J
FEn AYFEFES FAAIE
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(Barry, 2001). iAo A& 5+
Y 8L AF, 299, AF¥ F
432 gloen, 833 WYHoRe oY
& FFY A, AHEGA, &oF 2
AAAF Fol EFAZE AMEEHHKim,
1993). 38A WY e AAFFE F7HA
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(Chien, 1987). 21322 EId FJds
o] £33 g FABYEFSF e IJF
o] &£4& HaAIHA 23S Tt
Fes FFAZIE FHol ol g
A7t 28 FolH(Varghese and Khar,
1996). 813 821& o8¢ WL AR
o] &3te ol 2EYHY
(iontophoresis) ¥, A =5 HF(high
voltage pulsed current)E o] &3 7]
oj &3 &

(direct current)&

% (electroporation), %< 3&
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EE 9 oE9 Hyistety 54 1Ex
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Jeske, 1995). o] %) <o EH7A
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and Park, 1979). o]2xXl9] 442 &
e dAFZ pilocarpined °]&3F A
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4 JRAY AE7d, #8448 8%, 2
U4 4% 2 o2 FH9 X5 oJE
Y27t A& o] h(Gersh, 1992).
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AE ZAY wrgoz ougd Hlo 9
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1

P
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Yell= Z(Cleak and Eston, 1992)
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ZR0E 944 £EEFH HEE v
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% 7207 olulel BAEUe
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q

e 340 F4 9FVeR HEstn
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gzt FE&Ad ALsA 8o
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TE H3EH 3, Reid 5(1994)2 &53}
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o #F4d 5(1990)3 373 5(1992)
< 84
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A7 ANA ol=UE H &3ty 79
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e 255 AP FHH FH9A
83 ceatine posphokinase(CPK)2] %3}
£ ##39 triamcinolone acetonide?]

olexq ZAAFEFH/ FEAE mA=
EHE Yolr 3z} R
. Mz 2 g
1. 3g%=
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o 13 AA3ANY.  Triamcinolone
acetonide &4 3ml-E& AT FAA
% FIHNE FFo= 3o H M A
F A Fasigoen, EAATE A
AF T RAEPY. AT O NV
o] & AF & (total current dosage)S
80mA - min©| Lt}

2 T x| ¥ 83 CPK &%

FHY T49AE AFH FAHE
soreness rating scale(Talag, 1973)& A}
|3t FHAZ I o] olgkd FHAA
EAAE F8Y 45EE S4%AT

8% CPKE ZA3t7] 93t XA A,
AR Z 24X ZF, 48AIZE, T2A1 20T A E
WdAEe] Ao FHAA o 5mE A
3o AFFE(BD Vaccutainer, USA)
of ¥& ¥ 3000 mmeZ ¢ 1583 ¥

A &8sy q4& A% g
UV-spectrophotometerg& A}&3le] 4
420
3. A4y

2 dF9 B4 EML SAS

software version 82& AM&3¥th 4¥
d FAHAZY wEg Aolg &3
9 3 d89l EAHE A (one-way
ANOVA)E AAEH e, AlF FA o=
Duncan's multiple range testE A}-&3}
A 4 AFER FZAA BE ZF
Aol dig ol WHE ZAE o]l
AHE A (repeated two-way ANOVA)E

M &

AT, EA A FY5EE 0=052
EEEEIE LT

m. A =

1.z $2eixle] et

A A, A F 24A3F, 48A17F, 724
Zelld T2 W2 APF 1S A
] F 48X A 1.16+0.302.2 Hd A
ST AR F 7247k A 0.66£0.33
o7 ZAadgoen, HIYFOE HA F
48712kl A 1.33+0.422 H7E ATt
A2 F 72X A 051028 A
o AEE M Hx F 2423l A
1£0422 Aol FsdAdrst AX F 48
A ZE A 12025, Ax] F 72413k A
0.33+0212 ¥ #ZAasHE FA45 Y
Atk AFTNVE AR F 482744 o
A b SIS YEhTE M X F 724
Zroll A 03320212 @A A Aidte F
Ag JdeEAT. 33 T899 ¥
& 48 BAEAM 3 ZAny FAHo
2 fFAL flden, o8l wERA
4 & 2 SHAAA FAHo=E
e Feggd ZelEg YEUY
(p<.001)(Fig 1).

i

R. 8% CPK sk9 ¥ig}

AR A, AX T 24X 7, 48X 7, T2X)
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Fig 1. Effect of triamcinolone acetonide iontophoresis on change of subjective

pain threshold.
: Control group

: Application of direct current

2 B A~

ol 83 CPK sk Wsiz A3y
T 1S XA F 4823l A 1083.2+104.09
U/LZ dASA F7tsith AX & 724
ol A 806.33:87.63 U/LE ©i ZAast
At HA¥TOe AX F 48A A
977.83+61.90 U/LE 7189t A X
T 2NN AN 675+37472 T ZAad
Atk AFTME HA F 48A7HAA
827£116.15 U/LZ ©a &stA F7hst

: Application of 0.1% tmriamcinolone acetonide solution

: Tontophoresis of 0.1% triamcinolone acetonide solution

o AR F 7243l A 529.67+80.052 &
AsA ZAhsIT. AFFNE HAX F
4871740 A 519.33:47.94 U/LE ¢9+aHA
A=y A %] s 72X 7kl A
331.33¢4322 U/LZ 7}F @ASA #HA
¥tk 8% CPK ¥%9 W3sE 989
BAHEA @ A3 TAHE of$ H9
& zol& UENRN B (p<.001), AFEA
AoAEe 48T V7 & FEF 9
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@ xol& uehRglon], olad wE
AEA @ AW AYZ, 447, 2
2 27 e A5l A
oz oi§ fo@ AolE euud
(p<.001)(Fig 2).
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A@&A Aok 34 =285%5L

oAM 5ol AR BFEZLS FAE
dNHoz APHL 2 HHo o4g A
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Fig 2. Effect of triamcinolone acetonide iontophoresis on change of CPK(U/L).

I : Control group
Application of direct current

oI:
I : Application of 0.1% tmriamcinolone acetonide solution
I\

Tontophoresis of 0.1% triamcinolone acetonide solution
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AEd] o3 ATHo fow I LS
Adrdslz) 98l ZHE o] &(DeVries,
1961), 2&=x3% <74 (Abraham, 1977), &
S &Aool E(Amstrong et al, 1983) 1
I FFo]E(Maclntyre et al, 1995) %
2 7R JHEE AAEHT % AT
A FEFAE dEol APETEY AR
g Z&sed aRFHoIRYn Egd
(Newharm, 1993). & 2oy} 94 o)
oF] ZHo] &S WoW FHEAA
A7 Wst7] wiEo] AN Aske
3 Agdoez  F&3A g&dd
(Pennigton, 1988). 7F& t® 3 ¥
<cELEE CPK/E Slow, dutxow
‘i%% ZAEY FAqA dA
EA37] dEol A
A %"357} F7hstthE A& wHlo] &

o2 %

= AL 94 ]f?_EHLehnmger 1982). u}g}
A 2 AFdAME AAIFES 944
ATl o fdE & IS oR
o]&8}3 triamcinolone acetonide?] ©]-&
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71 s8] Fa4d FF29 A8 5
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48A1ZF 1A 7243l F
o} A creatine phosphokmase(CPK) &
T9o WE AU FH3Y F43
T Ago)|A triamcinolone acetonide ©]
2ol AR £ Z AdolA A
e BYE Koy FAFHCE {o%
ol & UetiAl= @t CPK &9
Hsle ATVl 7HE F3g B4 E

Uelo] FARHSZ 93 AolE Y
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H7b e AYHANE o]2EYoe] ERH
oJth= Ciccone 5(1991)8] 21t o
2] &+ o

o) el ot MEu &4 Al AMEue
¢1 22 2 B ¥ phospholipase A2 Z-& o
2 AAf(arachidonic acid)®& 2 A7]=dl
triamcinolone acetonide$t #S 93 =
ZE]Fo]= % phospholipidd Al AA7F &
JEs As e
& Axg EYAl JAAHAA EH
AA7}  AXAE  cyclooxynase A 29}
lipoxynase A2 EFE Adgdoz 3,
prostaglandin endoperoxides®} PGH2 %

H 3¢ E 3 leukotrienes #HHE A9 §
AE FaAPoR gegFdd o dF

€5 AAZe AoZ HiHz Yt
(Michloritz, 1995). wetd QAN =%
ofsf 2% H AFzA FFAH &
2 dEEdol F/tE FFo] wAHI,
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acetonide® ©|& % olLxq AIAFHIL
Tols FEAES 3 Ao Algdr)

% Aol #7

<
1K
ru

B Afes ol2xddol 23 triamci-
nolone acetonide® 73537} 3493¢

o vAE wRE Yolms] Aste B4
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