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Clinical evaluation of the body fat breakdown effect during
topical seaweed extracts treatment and in combination with the
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<Abstract>
This study was carried out to evaluate the body fat breakdown during topical
seaweed extract treatment and in combination with the jontophoresis, phonophoresis
method to enhance skin absorption of lipolytic compounds. Of 24 female obesity subjects,
7 treated a gel types of seaweed extract only(control group) and 10 treated in
combination with the iontophoresis(experimental group ) and 7 treated in combination
with the phonophoresis(experimental groupl). Topical treatment of each sample was
designed for 2 weeks, treated with 2 times a day about 10m¢ on the ahdomen, triceps,
thigh and superior ilium, respectively. Experimental group treat with the iontophoresis
and phonophoresis during 5 minutes immediately after topical treatment. After one and
two weeks of topical treatment, measured body welght, body fat, skinfolds thickness
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, superior ilium, triceps and
thigh thickness between pre and post treatment in all group. Especially, there were
more decrement of body weight, % of body fat in the iontophoresis treated group.



2) There were decrement in total CHOL, LDIL, TRIG and increment in HDL in all
group. These phenomena were predominant in the iontophoresis treated group.
CHOL decrement in the experimental group were significant after two weeks

tontophoresis treatment.
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VAR o] o=y A, APz el primary regulatored catecholamine©] a2,
B1, B2, B3-adrenergic receptor®} ZAgst= ©Aolt}h. a2receptors Gi-proteind  ¥H-E-
3t cyclic AMPe] a3 AR E x| ehey, wrAo) beta receptors Gi-protein® ¥r$-
st cyclic AMPS] A3 AWEHE FHAAZHCarey, 1998). watA PB3-adrenergic
receptor® agonistZ #4355l ExE anti-obesityk o2 HEE o] $hoh(Arch %, 1984;

Tsunekazu 5, 1997). &8 Tl A& protein kinase AE ZA3}A17]E cyclic-AMP)



regulation©]| ™, AH A YA+ hormone-sensitive lipase(HSL)2] 7193 <18} (reversible
phosphorylation)ell ¢}3F =z (regulation)©] t}.
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& Azl 757 g3 X ”P(free fatty ac1d)°] A Jed
A FAEE € F dMEY, ol F
A7} A Ade 85 FHAA /] AR = 1]”“31"}2 FANP ez ¥
Aidel F7HE frEske AoE Busgirh. Obinata mag o] HIREQD o olE e
5 ]H*(fatty liver)o] #F2AdA #Za2ES ¢ F AN
(Obinata et al, 1999). <A&3§ uvte} o] B 9-AL2 AFA B oz HXo ARLE
B5 g8y ot Hed g v gtel] disiAe ofd R oEH o ojglon] &
w2 FAtEel o AyH Aok S E gEel 4% 82E€ iodideR d3rEo] &
< T8 FEHo FAAAE AFE F PEATEEY A
Mz2g Z7he gAzge 33 484&3 Na'-K ATPase-% act1v1ty§
FHogo Na, K'9 o5 HAAZ B vt oz} WA Zaie e o]FA
el Aabg 712170tk %3 cholesterol, phospholipid, triglyceride® #AE 71A e x
ol Q1 Ao %2A& ARAIUHArthur 5. 1997; Granneman 5 ;1997 Furn. 1997,
Mitchell &.

AAZE FEE A7) ddiMAe B3 Ao wEol Fasty oje NEZd EA
3l Na', K' channel, Na'-K' ATPase®] &4, 28 3 aldosterone, ADHe| 93] ZH=x
Aok vk oled A ETY 93] ofrjdvh. Bl g7 oHolE Yo
Isotope dilution methodo] 2§ A Ao TBWI(total body water), ECW(extracellular
water), ICW(intracellular water), Na.(exchangeable sodium), KBK(total body potassium)<]
Frgol ¥ AL wiEf 20~25%7F T/ 2™ ECW/ICW, Nay/TBKe| vl &%= %5

)

>

>
o
z 4o o

S ofy
o
e
e

o] K ILH e Battistini 5, 1995 Mamriegos%, 1992: Wakiz, 1091). 8]zl vlukel
K& @#stn o) webd ols slzxfiee 588 o] A5AARE w B3 %
Ao dFE FAS A ALY EAste EL AR wEd 5+ g Aotk
(Avershina . 1992; Heittmann, 1990; Jensen 5, 1988; Kikuchi &, 1988; Waki %, 1991).

8 T& FF =& Ay ZXdd AUl FF ZF4E FAAN A% B
Wy o 2= o] 24 o W (jontophoresis)(Pikal, 1990), occlusion(Barry, 1984), vehicle

manipulation(Idson, 1983), 2 3% %% (phonophoresis)(Murphy %, 1990)5& Al8331 o
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NGRS AA P ASHAY FAS okwrl 9 SAFA(ES #HeA} DT-8
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(3)73 73 & (superior ilium skin fold) : & Z &% BE 9 3cmi9

3) AGEHA
AA g2 A A7l A& H(bioelectrical impedence; body fat analyzer TBF-105, 9&,;
Tanita Ah)ol] 23] +A4E A& o] &3S

4) 84 A& 4

ol AHE 1247 TE AEA 188 FAIE AFgsta] obd 9x oA 104 Alold

A7 A M (antecubital vein)o| A 20ccE ABsad A BEA T, o 24 DY)
A 83 xHdQd ZFH2HE(CHOL), % A¥HDL), AL =4HLDL),
(TRIG)E A3

5 A Ad
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<E2> A YT (mm), HE(mm), FFZ(mm)e] I A FHAH 2o

(N=24)
TE o A ] M=SD a}o] t
A 26.1426.99
] -057 -1.92
) 17 & 2557+7.18
£ (n= A 26.14£6.99
B _ -1.00 ~2.65%
2% & 25.14+7.31
A 30.30+6.06
o -3.10 -3.31*
A habE ADLE 1 (n=10) T T
& ehah =8 Lin= A 30.3026.06 ,
o o -4.30 -4.08+
2% 26.00£5.83
A 37.86+2.67
) -3.71 -4.04%
) 1 3 34.14%2.79
2 G9T n= A 37.86£2.67
) -6.29 ~4.96+
25 % 31.57£3.60
A 36.29+5.09
) -0.86 ~3.29%
) 1= % 35.43+5.06
“=in= A 36.29+5.09
) -2.14 -5.30%
2F 5 34.14+5.30
A 40.00+9.31
1= % 37.70£9.01 20 2
T T s
Al S :‘LL =
R 29T I (n=10) 751 40.00£9.31
) -7.60 -4.779+%
0z & 32.40+6.72
gl 47.14+4 63 _ -
o ‘ -5.86 532
) 15 = 41.29+4.50
=& uin= A 47.14+4.63
) -10.29 -8.50*
257 5 36.86+4.81
2 37.29+9.64
] ~0.86 -1.87
R, 1+ & 36.43+9.43
A=rin= A 37.29+9.64
) -2.00 ~4.58+
2F = 35.29£9.34
A 37.80+11.03
o -1.70 -2.01
e BT e10) 15 3 36.10£11.70
e E =% 1in= A 37.30+11.03
= -7.40 ~4.55+
2% 3 30.40£9.23
A 41.14552
o -6.14 -3.75+
S (e 1+ 3 35.00+4.16
=%\ llin= A 41.14+552
- o -10.29 -4.42%
2% = 30.86+5.58

DB, SD: EFEHAE) #p<0.05.
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W - AT - A0 AAGZ, AALE, E58ALE, vUE zpo] vl <H3>
AN RE uvhe} o] AXWAS xx M 15 Fo HFaoldA dixd 021, APt 1
~1.26, AP0 -0612 At 1o] 7 B ZAarh I Aoz Yy Ax Ha 25
FolHE d=d -069, AT -224, AFTO -1.8602 AP 10 714 2o a7t
e Ao Yeow AAWEL Mx A} 15 Fo HiFtoldA diza -064, 2F
T 1 -146, A0 02428 AP 1] 7MF B2 747t e Aoz veElhda AHA
A3} 25 FoME thxd -079, AT -2.25 HITN -20602 AATF10] 713 B

SRANES Ax M 15 Fo] FufoldlA iz -0.01, A¥a 1 -001, A

= 2 YER A A 25 FTAAE dzat -0.02

AYTT -002, AFFU -00172 AL v]=d xol7t e Aoz JEIGT HwkixE A

3} Hiatolol A dlzF -086, A1 -1.70, BTN -1.26058 43
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<E3> A F(kg), AATE(%), EFALE(%), vIHE(%) A}o] Blu

(N=24)
=) A EE M:+SD #ol t
A 17.94+3.38 B _
T 1%+ % 17.73+3.25 021 2684
23 (n=7) 2 17.94+3.38 060 _g58s
9% % 17.26+3.44 - '
2 2153:9.93
< -1.26 4,02+
) 1= % 20.27+9.42
AAEE  ADT 1 (1=10) T 2153+0.93
A 5349, oo1 6954
2% ¥ 19.29+8.43 2.2 6.25
P 2497+3.64 .
Ol _ ) TR
A 17 & 24.36%3.58 061 278
2 1L (n“7) %j 24‘9713.64 _1 86 _3 22*
2% 3 23.11+3.94 ' '
A 2763536
3 -0.64 276
S 1= % 26.99+5.42 06 o
£ (n=7) B 27.63+5.36 079 s
2% & 26.84+5.55 ' '
g +
1 A g(l);;‘:;'g? -1.46 -6.25+
A 2 vH-& AEZ 1 (n=10) _I;_]T 3174;785
o 4T, 29 -766
9% & 90.49+7.47 22 7.66¢
A 36.40£2.18 ) .
AP (=7 15 ¥ 35.16+2.46 1 S0
4% 1= A 36.40£2.18 006 303+
2F 5 33.342.90 ) )
A 0.00£0.02
e - -0.01 -4 48
o - 0.89£0.02 00 445
x4 (n=7) = 0.90+0.02 0.02 778
9% = 0.83+0.02 ' e
g +
ey g 001 613+
BRAug  AGE 1 (n=10) T Py
A 0.86+0.07 002 6.7
27 B 0.84+0.06 ’ '
A 0.8920.03 ~0.007 -3.87+
T (e 1% % 0.89+0.04
2R LM n=7) A 0.89:0.03 0017 930+
2% B 0.88+0.04 i N
A 116.007.19 .
T 15 ¥ 115.146.82 086 2oz
=T n=1) A 116.00£7.19 000 400
2% & 114.00£7.09 : '
A 115.10£19.64
] -1.70 -3.72%
] 1% 3 113.40+19.52
9% = 109.60+16.13 50 653
2 35861348 o .
_ _ ~1.. ‘.\./( &
e L) 1% % 134.60414.32 126 -
= A 135.86+13.48 443 3 9%
25 & 131.43+14.12 ) '




Mz - A8 1 - A0 g4 x3 CHOL, HDL, LDL, TRIG =]
A B vie} Zo] CHOLE A 15F9] HialoloA iz -1.86, *‘fﬁ%
ol 75702 AT 1] 71 B zol7 e A= L‘rEP;k A3 25
Zat =757, A¥F T -2870, HPTO -17598 AT 1o 718 B o7} U+
Ve DL HDLS A3 1559 H@gafololA dizas 200, 48«1 890 dd«+0 3712
AT 1ol 7HF 22 o7t e Ao L}E}kkﬂ At 2FFNAE T 571 AT
[ 1820, N754111 857 »1643101 7+ ‘eg? Aol 7t e AOFE LrERRC

LDLE A3 1559 HA) Mlﬂ g =377, A8 1 -11.70 230 -5200% 4
Fatlo] 7Hd w2 iMﬂ e Aoz L}E} 3 Ay 2FEFNNE dHET -8.00, 4
I -2070, 2870 -94322 43 iLI o] /b4 & Aot Y Reg Yy TRIGE
A 1759 FaAoloA dzd -1.86, AP 1 -1150 AP0 -4712 AP 1] 7}
F B2 Aol7t JdE RoE ey A 2FFME 2T -429, AFF T -2350, ¥
PO 8298 HAga 10 7t 22 o7t de Ao UrE}kkE}
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<¥6> CHOL(mg/d¢), HDL(mg/d¢), LDL(mg/d¢), TRIG(mg/de) }o} H]

(N=24)
E3T) A BE M+SD Aol t
B 18557+29.058
) 1% F 1837142547 186 096
e 2 185.57+29.058 . 067
2% % 178.00+27.42 ' :
A 167.70+23.87
_ -10.10 -3.66x
] 1% % 157.60£22.29
CHOL AYE 1 (n=10) T 167 7052387
2% ¥ 139.00421 31 ~28.10 521
2 187.00+26.82 . 5
PR 15 ¥ 179.43+26.03 " o
=B =D A 187.00+26.82 1759 7394
2% 3 169.43:28.03 ' '
2 63.86£12.27
92 (n=T) 15 F 65.86+15.85 200 229
ST A 63.86+12.27 571 3 485
27 ¥ 69.57+12.01 ' ‘
a3l +13.€
HDL A™TE 1 (n=10) 2 53.60;13';91
2% ¥ 71.80+9.50 1820 580«
= x
A 61.86+10.82 a1 0708
P, 1% % 6557+12.55
=ET A 61.86+1082 857 8.04%
2% 7 70.43+12.23 : '
B 110.03+26.58
. ~77 —27 E3
N 15 & 106.26+24.49 37T 8
o £ E n=7) ] 110.03+26 58 <00 o0
25 ¥ 102.03+21.59 ' -
A +
LDL AYE I (n=10) X% 03 5691 15
2% % 72.86+17.48 ~20.70 “oar
A 115.74:22.60
9T (eT) 1% ¥ 11054£20.73 520 3.36¢
= e gl 115.74+22.60 o3 .
2F 5 106.31£17.90 > o
A 84.14:2281
£ () 1% 3 82.20+22.79 1.86 1.59
e A 84.14:22.81 429 a5
2% % 79.86+21.72 < :
Z] +
TRIG AR (n=10) A 0020431 47
2F ¥ 76.70+16.87 2350 338+
A §7.14+21 61 _ o
P 1% §2.43£21 56 7] SoL
=B L0 gl 87.1421.61 a2 .
27 % 78.86:21.10 : :
(M: B, SD: BZH=}) *p<0.05.



gk QS ez xR FEES AHA ¥ TR AAE dxaH, FH A A
o gl dxF FEEY FF FTE FAANA HT da EHE FUAZE BEHOR o
< AFeY S9dE S waAds 4839 AFe ®sl, AA FA AR ¥wE, A
FAMe agja g4 A watg 424 SA3A

AAZ 717 B AERFE AHAT F AF € ALY Fhd B¢ A7 Sl - &
Al vl go] Bixlo] Qlrh &Ik A Fo] Al ek AelA FaEA B AW

(Kimura et al. 1992)

Agtsle] AR wlEE o AAYS FaATE AR geA gov
WIS gides d1E T35 1)

048 Fo4g FolA 4% AS ZA7F AAJAHADS 5, 1996)1 B3
519682 w9 o thFFr 5 CHOL 2 TRIGY @3S #aAE ;@%7} AE}
Bustgow, Aoy vy iy Ao FHo M JFFANA WY Hrbatol BIFETFT
Hg] &% CHOL #%e] #Aiste AFS BA 1:]'(7]3‘715, 1983). T3 &3 7 (1998)2 ¢!
A UEF FH AW AF L FAs ghAe WAE Gl diFd HiudA A
phospholipid, TRIG, 7+9] total CHOLS] &L 44 YEF FA2 fFostA #ast
Gtz B gt Tsuji 5(1975), Garofalo and Chang(1989), Wu and Peng(1997), Wang
and Yang(1997)2 A &Z4ZFd 22 EXE Holx= OdfF 5 474k AErlsyd A+
A FFH FH L HF AAH ZU2HEY TEE FAAAGYL Fgoen, o &3

O

A21ke] BApeke] ZolA£E HAS Foldrh(Kimura 5, 1996; Lee &, 1998)3L 31
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oleld AFEe we, vt IR LUA, HLY, QOE 5
Hol A viAtel AT F ARG 44T F 3o}, o)F AR F LA 14000Kd
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