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Clinical evaluation of the body fat breakdown effect during topical
seaweed extracts treatment and in combination with the
iontophoresis in obese women(1)
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Department of Biochemistry, Kyvungpook National University

<Abstract>

This study was carried out to evaluate the body fat breakdown during topical

seaweed extract treatment and in combination with the iontophoresis method to enhance
skin absorption of lipolytic compounds. Of 14 female obesity subjects, 7 treated a gel
types of seaweed extract only(control group) and 7 treated in combination with the
iontophoresis(experimental group). Topical treatment of each sample was designed for 2
weeks, treated with 2 times a day about 10m¢ on the abdomen, triceps and thigh,
respectively. Experimental group treat with the iontophoresis during 5 minutes
immediately after topical treatment. After one and two weeks of topical treatment,
measured body fat, skinfolds thickness, body circumference respectively. Then venous
blood samples were taken and analyzed serum lipids.

The results were as follows;

1) There were decrement of body weight, % of body fat, abdomen, triceps and thigh
circumference and abdomen, triceps and thigh thickness between pre and post
treatment in both group. These decrement were predominant in the iontophoresis
treated group. Especially, there were 16% of body fat decrement in the
experimental group after two weeks Ilontophoresis treatment(control group VS
experimental group = 33.54+2.70 VS 28.37+3.38, p<0.01).

2) There were decrement in total CHOL, LDL, TRIG and increment in HDL in both
group. These phenomena were predominant in the iontophoresis treated group.
CHOL decrement in the experimental group were significant after two weeks
iontophoresis treatment(control group VS experimental group = 190.24+34.36 VS
157.76424.45, p<0.001).



These results suggest that the topical treatment of seaweed extract effective for fat
breakdown and maximized in the combination with the topical seaweed eXtracts

treatment and the iontophoresis.
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(HDL)& XA 18Y, IAEF, FUEHF TS doA FHF, ASBAF
15 59 «84 28L 7713, HE53% 2& 98 714 4
d#1A ArHHubert 5, 1983). A2 FFJAAAE d3AZE9] 714
29 Aokst A a8 FES 2EH2 FoR2 QA FA
Vet A FAE B9 5 37 47 @Y A 37 A7

flo

1w o,

o
i
N

H1
d

>
=z
e
o>
i
oy

Le
L
n%mu
O
L

Ho
of

1
oy M g
offt

B T o B 2 XN ooy
i oo

-4

N

ut
R VT it

o =
2
ot
[e]

m e
=
o
=

BN
it
ok

e 2

(o

il

3

=

=)

N

jl

fins

(o]

2

>

>

L)

e

o

A

o

f

el

fo

o

i

o

fo

)

2

=

)

ok

£

£ =
<
oxt
Lo
2
By
W
N,
ol Lo
= 5
e
5
>
I ofn
o
>
My
e rlr
o
fo
-4
-
=
oo
21'4
A
a
_0,1_‘.
8

~
REofeor
2
o
hu
)
ok
to
2
e
ok
.
Ir
r f

=
=
-,
:c|>(:4"
B
il
L
oL
Y
N
)
=]
i

o] <A FFHE VIdisty] ATk weEtA AA syt HA e AAY
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F Fol A, A FAA FFEA 3 AP} AFste] AYZ MEHol AXRL FaA
e Aoz dAA Utk F, YNAL gel matrixe] APabo] AYHE oz AYHw
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Zl, Na'-K' ATPased] &4& F7HIAA AxZTeZe Na', K'9 oS 3247 2 o
olvet ARAXEZRYE g oFAA F o APAAE F7HA919W CHOL,
phospholipid, TRIGS ZAE 7tAx ol 2 Aol F3& ZZAtHArthurs.
1997: Furn. 1997: Mitchells. 1997).

GE T Y Ee FT EX3t AR F5 &94E FAAIY AF EFHY
W © 2 = jontophoresis(Pikal. 1990), occlusion(Barry. 1984), vehicle manipulation(Idson.
1983), phonophoresis(Murphy%. 1990)%5& At&3l:r glown 3stze Wy oz skin
penetration enhancer® #7}3te] AF8-3l31 Qlt}. o] % iontophoresis(¢]2 4% S¥)E &
YAre FFoz de AMEHIL QY FAFE T 4E FA A, B B oA A
5 298 JEY F 9 3 Ed =28 4 gle 22 skin penetration enhancer(74
FFAADY HARE F 53 AHozAe V%E FaAZE F e By
% 817l iontophoresiselth. o] W& FFAFlele FE o2 v stAE AFAF
o AFE& AEFoRE FE o2 IR FFE FIAIE oA FT. 1999 oA .
1995; #7384 5. 1992).

2 adxe 79, gAnt 59 fxF FEES HdHse dAl gel typedtste] A9 H
T R FH XA FAC HEzF AN FTE N7 A4 53
2 iontophoresisE WaT T A 3s7l A - F AF, AA 74 AE, H3AY FAE F
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1. 97 iy
E a7 AdAE dT AGdd FASH N4 24 HA A A4 AALE 23
T A LES EW AASA ¥E 20~2549 A gigAd 149 oz 4t

2. i3t gy
Gel typedt & s 2F FEEL dFAd 9T Kusduziyg FFEUc d2de 1
A 23] o}y, AYOR of Scc AE MY R BR ggn ool AYsA =X ol
TH AASE 2 APEe FH A A 0.25md A AF AEQ] F27) duy 2~
3 A2Ee] SHIFE o] &3 H9E 5B AL HHE EAY ¥ A AR AR FS
Zz 3 9% 35 A

7= 7] F3s A
2) ¥] x| %.(skinfolds caliper)oll 93t 3R F7 =3



A5 AlA F4d AL FAE Potrr] 3 AAFA(FI HA8AF DT-8
Skinfold Caliper)& ©]83l9 €& AL AXZ 379 A3ALE oA ofd Hgoz 3
713 g EENA lem AE ol £AE FHAFAR v2A o] 0.lcm GAA FA 3t
Atk o] &AL 33 WrEstY A gol FAHJE HE SHAR Ao, 3 e
A, BE OE 35EHE A

(1)’3 & (triceps skinfolds) : $-& 4 g4F TR A5 H 43479 F 59

-3

H
(3)H E (thigh skinfolds) : -3 W& AWM diAe} F& Ao T 79
3 AA 9 FA
27 B FR2 2AE o83t A, BE5, dEFAE Y FAE FHS B ¥

o} #2 fX A 0lem DA7A SA AT

AAL&L BA A7) A & (bioelectrical impedence; body fat analyzer TBF-105, 4+,
Tanita AD)ell oj3] BA€ 23}E o] &3A.

5) 83 A4 £4

g AAE 12A% FE FEHCAAM 158 FAZIE ARRE] ok 9AldlA 104] Ale]d
A A A 20ccE AW A4 BN F, T 24 DadN ¥H A
CHOL, HDL, LDL, TRIGE #4433t}
6) 54 A=

E A7 239 f948e AFe7] A8t SASA.12 T4 HIXNE ol &se AT H B
F BVAE P, FF AX A - FY A5E S5 A8 paired t-testE AAFALH
A ARL 005 0015FANA At

D A

AFe HlaEe <E I>oA BE v o] HA A dE2TL 67.71+7.19, 4FTL 6810
71801 A (p>0.05), 1F Fole d=xTo] 67101693 APTS 667473102
(p<0.05), 25 Folt WHETE 6671645, RIS 65477318 A Ao #H&] zz} 1
FF 27 F BEAHEZ fo% AT Tt dded dFTAA o € #F&0F AU
(p<0.05).



<E 1> AF(kg)d viu

(N=14)

5 A T B M+SD t o4
o Z 7 (n=7) 67.71£7.19

A A -0.37 0.8102
AY 1 (n=7) 63.10+7.18
i 2 (n=7) 67.10£6.93

JES -1.76 0.0206"
AE Tt (n=7) 66.74+7.31
i ) &2 (n=7) 66.71+6.45

2T ¥ -152 0.0377"
A F(n=7) 65.47+7.34

(M: B4, SD: EFHAH) *p<0.05

2) AALE

AA-ge HaE <E 2>0A BE el Zo] A A dlzFo] 33.74:4.74, AT
3554127001 Y3, 137 Fd= gFFL 3317526, AYTFL 31.59+2.450) Q% L (p<0.05), 2
F Zoe dF LO] 32504556, AF TS 28373382 EAIH R {3 ZAE BAY
(p<0.01). &3] AP TANA 257 & AXPo] o 16%FE #A2Es & 5 AU

<E 2> AAE(%)e] v
(N=14)

A A T ' M+SD t o4
) Z T (n=7) 33.74+4.74

A= A -0.30 0.8805
A Y ot (n=T7) 33.54+2.70
i 2 Z(n=7) 33.1745.26

1= % -1.32 0.0286"
AEF(n=7) 31.59+2.45
i 2T (n=7) 32.50+5.56

25 & -1.79 0.0015™
AYF(n=7) 28.37+3.38

(M: ¥, SD: EFHA}L) *p<0.05, **p<0.01

3) 4t FA
2 FAY e <E oA BiE uieh o] A A dixTto] 36.90+7.09, HE
37.86£2.67°l A L(p>0.05), 15 Foe tiEFL 35204568 AIFL 32.14+2.79°| %
(p<005> 2F Foe HERTE 33504667, HPTFE 285013642 FSAHCE Fo3 7
E BYHp<00l). A 2F Folle= dixdd vls] AP+ Aa Fo] dAFAT



<#E 3> S

FA(mm)e} ¥l

(N=14)
= X T B M=SD t Fel4d
W& (n=7) 36.90+7.09
2 A -1.51 0.8664
AE T (n=7) 37.86+2.67
i NZE(n=7) 35.20+5.68
15 ¥ -2.69 0.021°
AT (n=7) 32.14+2.79
i =T (n=7) 33.50+6.67
2F % -3.08 0.0089"
AT (n=7) 28.50+3.64

4) EF F7

R 59 vlaes <X oA BeE vkeh o] AA A txTo] 4095+9.17, 42
4114242201 QL (p>0.05), 15 Fol& T2 39.05+7.16, AP 35.29+4.19°0]U 3
(p<0.05), 25 Fol: x2TL 37.20+7.73, AP F& 3320+5.152 FAHez #F% 74
7F AAJAHP<0.01). A=A 253 F dixFd v AFFY #a Fo] A4,

<E 4 B3 F7A(m)e Hln
(N=14)
A A T B M+SD t o4
g ZF(n=7) 40.95+9.17
2z A -0.05 0.9595
YT (n=7) 41.14£4.22
. =7 (n=7) 39.05+7.16
15 % 2.25 0.0444"
A& T (n="7) 35.29+4.19
. dZ=F(n=7) 37.20£7.73
25 ¥ -3.03 0.0080""
A F(n=7) 32.29+5.15
(M: E¢, SD: E&Hx}) *p<0.05, **+p<0.01
5 ¥ FA

e FA HIE <3E 5>l HiE ule} o] AHx A dlZzTo] 47.00+8.72, APTFL
46.14+4.6301 Q2 (p>0.05), 1F FolE xS 4635:812 IS 41.21+4418 HYo
H(p<0.05), 2F Fole URTL 42501769, AT 36794662 FAHoR Ho%
27F QA (p<0.05). A A 25 F giz2Fol vl e #Ah Fo] A



<¥ 5> tE FAGm)e ¥
(N=14)

A ) T B MSD t el A
o) 2 7 (n=7) 47.00+8.72

A A -0.04 0.7691
A Y (n=7) 46.14+4.63
. ) & (n=7) 46.35+8.12

1 & 2.34 0.0423"
A F(n=7) 41.21+4.41
. &2 (n=7) 42.50+7.69

25 & 2.52 0.0183"
A F(n=7) 36.79+4.65

M: 1, SD: EF#HA}) *p<0.05

6) 4 &4

A Ego BlEE <E 6>oA BE uiel ol HX A dixTto]l 33.60+1.88 AL
33.71+3.51°] 1 31(p>0.05),

(p<0.05), 27 Fd=

EES S

32.90+251, APTFL
iz Fo] 30.700:1.77, AP 281412172 EAZHoE HF9% X

31.07+2.05°] 9 .1

°l7F AT (P<0.01). AA 2F F djxwol va) AT FA Fo] AR
<E 6> A< Ed(em ¥l
(N=14)
A X T B M=+SD t 94
i &3 (n=7) 33.60+1.88
A A -0.14 0.9630
A8 T (n=7) 33.714£3.51
i HZF(n=7) 32.90+2.51
1F ¥ -2.88 0.0292"
A (n="7) 31.07+2.05
i HZ T (n=7) 30.70£1.77
25 & -351 0.0020™
AET(n=7) 28.14+2.17
(M: 3, SD: EF3HzAl) *p<0.05, **+p<0.01
7 BF g4
ER 49 vues <X RE vhel Zo] A A 2T 81.40:7.11, A{FL
82.3624.68°] ¢l 3L ( >0.05), | = RS 80.1017.20, AT 78.36x4.850]1 01
(p<0.05), 2 F&= Y= 584, AHF L 766451302 EAHoZ {3 #AA

7 AR THp<0.05).

A 25 —? izl Bl



<E T EF Ed(me vl

(N=14)

A A T ' M=SD t 891 A
o) & 7(n=7) 81.40+7.11

% A -0.31 0.7602
A +(n=7) 82.36+4.68
) o & (n=7) 80.10+£7.20

1+ % -1.40 0.0444"
AE T (n=7) 78.36£4.85
i o 2 (n=7) 79.65+5.84

2F % 1.72 0.0380"
A F(n=7) 76.64%5.13

(M: B3, SD: E&Hxal) *p<0.05

8) e =4

HE Ed] vae <F A He vhgt o] AX A HETE 5885+5.29, 4T
59.71£3.950| A L (p>0.05), 15 Fole NETL 57.70¢477, 4P T 561424530 R o™
(p<0.05), 27 Fol& HRTS 5640:378, HITL 54574188 Ho FAHLRE FoF
a7 AATHP<0.05). AR 25 F dx=Td vl APL Fa Fo] ik

<E 8> WH E#(cme vl

(N=14)

= T ' M+SD t ol
o =7 (n=7) 58.85+5.29

== A 0.06 0.5550
A g at(n=7) 59.71£3.95
i o Z T (n=7) 57.70£4.77

1+ ¥ ~1.19 0.0402"
AH 7 (n=7) 56.14+4.53
. ) 2T (n=7) 56.40+3.78

2F 5 -1.89 0.0109°
A F(n=7) 54.57+4.18

(M: ¥, SD: E#H3A}) *p<0.05

9) Z# 2% &(CHOL)

Ze2HEY e <E DA BE dhe} Zo] AA A xS 9060£31.09, 2T
£ 190.24£34.36°1 2 (p>0.05), 15 F 2T 1859042859, NIATL 176.76+27.23°] A4
o9 (p<0.01), 25 Fo txFo] 171.00£36.96, AITFE 157.76+24450.2 FTAHOR
$ 4271 AATHP<0.001). A= 25 T iz vl AFFY #A Fo] A3
t}.

R o



<i( 9> ZU2HE(mg/d)e ¥l

(N=14)
A = T R M+SD t 24
o & (n=7) 190.60+31.09
A2 A ] 0.09 0.9164
A g2 (n=7) 190.24+34.36
i 2 (n=7) 185.90+28.59
15 & ] 175 0.0038™
A ¥ F(n=7) 176.76+27.23
i & F(n=7) 171.00+36.96
Ca s ] 257 0.0006"""
A ¥ F(n=7) 157.76+24.45

M: B3, SD: EFHA}) *#p<0.01, ***+p<0.001

100 A& A (LDL)

A= Ao va < 10>9M BE Hhe Zo] XA H dzTe 10660+31.09, 43
T 10624294601 A (p>0.05), 1F F HZTS 100.90+2859, HPTL 9259+24.379
AL (p<0.05), 2F Folt WETL 91.0036.96, AFTL 81.83:223302 FAHR
TR FaTE AN P<0.05). AA 25 F hE2To] ws) AP Fa Fo] Zrh

<E 10> AYE A9 (mg/de)e] H

(N=14)

] T B M=SD t o4
o = (n=7) 106.60+31.09

A2 A ) 0.09 0.9164
A8 F(n=7) 106.24+29.46
i U= (n=7) 100.90+28.59

15 % ] 1.55 0.0380"
A8 (n=7) 92.59+24.37
i &7 (n=7) 91.00+36.96

2T % ) 1.97 0.0106"
AP (n=7) 81.88+22.33

—

1) FA3AL(TRIG)

AR HIE <E 11>A4 EE vpep o] AR A RIS 12860+131.09, 2 F
T2 138471371101 QA (p>0.05), 15 F tx=T2 1209042859, XPFL 109.76+87.29
o)™ (p<0.05), 25 F WERTL 111.00£3696, NPT 95354632158 EAZHOE H9
& FA7F ARG (P<0.05). AA 27 F dizTtel vls] P9 FAa Fo] Frh



<E 11> F4 A (mg/de)e] 8] L

(N=14)

2 A T+ B Mz=SD t o4
 ZF(n=7) 128.60+131.09

A= A 0.56 0.6164
A8 F(n=7) 138.47+137.11
i o 2= F(n=7) 120.90+28.59

15 = 1.18 0.0256°
A Y (n=7) 109.76+87.29
i ) 2 (n=7) 111.00+36.96

2F ¥ 1.13 0.0414"

A (n=7) 95.35£63.21

(M: 3, SD: EFHA}H) *p<0.05

[u—y

2) 18 = X(HDL)
IEE Ao HlaE <FE 12>94 RE uie} Zo] X85 H fjE+-& 5860+51.09, 4¥
2 5659463.21% B Qu(p>005), 1F F hEFL 60.90+2859 AFFL 62.06+10.97¢]
o1 (p<0.05), 2F F UI=TL 63.00+3696, DI TS 72.06:2331FE FAHNoE HoAF
7t7F A A TH(p<0.05).

T

A

=
[

<E 12> 2UE A¥(mg/de)e] ¥laL

(N=14)

A A T ' M+SD t frel A
o 2= (n=7) 58.60+51.09

A A 0.10 0.8264
2% (n=7) 56.59+63.21
] ) 2 (n=7) 60.90+28.59

1+ % 1.55 0.0301°
A T (n=7) 62.06£10.97
. o =T (n=7) 63.00+36.96

2+ F 2.07 0.0111"
A (n="7) 72.06£23.31

(M: B3, SD: EFHA}) *p<0.05
v. a1 #

HASA 43 FH AN d22H 25 AX
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= ==
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45 a¥e WAY 48T AF, AL, A4S, UH, 25 s T g A2
WEe 74z 2gshgoh

dAE 717 B¢ MERFE AHFAS F AT 2 ARG #Aihd B A7 T - 9o
A vl gol BaEo] Utk &AE AT T A, 99 FelA FFHA g AW
A3l AY=E vEHo AARE FaAIE RAeZ d3A J oW (Kimura et al. 1992),

[\

Hlu&ﬂv"— gdos 474s FoqaAY AoA ¢S HUS AIEE 9 A4Y Fd &
A& g TollM AT A5 g2t AJAHEAIE 5, 1996 #@H3a ok FAHE
‘:(1968)" ng Yy "d3d{7 8% CHOL ¥ TRIGEY ¢&#FE #A2A7= 237 9dx
Bustgon, ol WG geky zde] FHo wE JFA v HrbEe] vl At
vl 8% CHOL &3Fo] ZAisdle AFS BRIt &7, 1983). =3 #373(1998)2 ¢
A GEE FFHY AU AR 2 FAs ExAG FXE FFd i RudA FH
phospholipid, TRIG, 7t9] total CHOLS &3F& ¢4 YEFS FoA= {3 #4st
Rt Easch HE H dFeos A FRAA A7t JA® £ A AN =
gel typed] AFEF FEFES FH AXYEL W dz2TH 43 oA AF, AAWY, g, o
g, 5% £#d¢ F7, CHOL, LDL, TRIG® Z4¢ HDLY F747F BAXHoE #Fo%-&
Bt

o]#d AF}EL v|Y, thAvte] FHF LA B, 205 Fo] HEE FI FF
Hol x| dlale] 4Fe F Adgetm YZ4F 4 oy, ofF 221 AFS 1400Kd o]

2o nEAZFeE AFE FH F4H AW EH/\}"ﬂ gosteAe A4 A7 Ao
e AF R AANY T Hax e dx2F FEEY FF A4 F fragmentd AL
kel @] FARE T F4E F HAHAY AW B gde gled AN, &3
A A=z wEd A diatel e FE Aoz Atzdd. 53], A4dT

o
Zo vE A Fol & AAZ nFo B o JEAZY &4 SHEE 1 gloen
AFE ol 8% o2 AF ays YT = &

2 AlEEY. B dF"HAAE SxRF FEE0] IR
3 o5 71FE ] Hd A
Boe 2904 fragmentg el AW &I ALY
s—adrenergic receptor?] agonistE°] &A% AW EIHE FAANIE AE ¢ F I
ol agonistEE SAFE HI o] SAFTE o] & ol HAF 8W 93 F+Ut
Hol A EHE ZAANIE Aoz AlgET.

e e o do ¥
o [°F

v.d E

A7 200 9 g 1498 Ao R HERF FEES gel typedtste] wiwh

ol 253 S5 '471]5& TRk & mdel, v HAE SUAI7] HE =R AR
3 38T 2PN s 22 A3E AU

L =7 FEES I5F AT W=7, A6 o2 A4F s¥e HAYY dxa =

A

o
FoA AF, AAE, 4 dE, 57 249 FA Z2E HAZE dEz2Td



e Zo] o 53, IR A 25 F ol 4F aHS HAG dxadA A
A 16%7F ZASIL(NRTE VS AdF = 3354270 VS 28.37+3.38, p<0.01),
4 FALG 24, BF FANME EAT FAE EATHP<0.0D).

2. A3 gRrTEoN 25 F Zzh CHOL. TRIG, LDL9 49 HDLY F7H& 7}
Agted dzdodA i Fo] Zow 53 IR A 2F F o 4F 8¥E
Wt dxiolA CHOLS #art dASAtH iz VS A3 = 190.24£34.36
VS 157.76£24.45, p<0.001).

olgig Ae HxHF FEES FH AN o Hw A 349} o] 4% aWd ¢
g oulg S Fo 29 FEAS 4 T2 dov B o £2 ZAAE HME B
o ZYE dEFY B 9 HUAS dideR AUt A ?J*c} A o] o]Fojx o}k
& Aoz Ayztert

< 2

MO
e
v

AR5, A9 1 Y, 14, 411, 1968.

ALF 2 Aol g FF AW FR7E A AW A diAtel m e FF, o3y
At staL, MAL S =E, 1983

T - &0 dEF] AgEER Fo #F AW AE R FAE EA A
P, Fdduista, A} g9j=F, 1998

olAE : A7) A&, 3¢, A&, A E, 19%.

HAZ 9] 5 - HRE A ZAE) v FEO &F AEAH AF AR R A A&}
Azl i G A1A A23%. 5 =3} A, 1991.

HE, A, AAE T D A8 RS AT V12 T 1, AEAFEAMY &0
o] vl oA &, = ¢4 838 A, 19, 303, 1986.

HE: AAFFAA, A&, AL3AE 1999.

B3, &S, Zrlef o] AF QY& o8& ZIAA 2E Agd AT AT, d
7H%4 3], A167,411%, 88-93, 1992.

Arthur, JR. et al. Selenium and iodine deficiencies and selenoprotein function.
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