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Improvements Caused by Chitosan, Sericin and Collagen Peptide
Extract Complexes on Lipid Metabolism in Dyslipidemia
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Abstract

The objective of this study was to assess improvements caused by chitosan, sericin and collagen peptide extract
complexes (1:1:1, w/w/w, CSC-F-005) in lipid concentrations in the sera of dyslipidemic rats (SD strain) fed on experimental
diets for 5 weeks. Serum concentrations of total cholesterol, HDL-cholesterol, ratio of HDL-cholesterol concentration to total
cholesterol, atherosclerotic index, LDL-cholesterol, free cholesterol, cholesteryl ester, triglyceride, phospholipid and blood
glucose were effective on the metabolic regulation of dyslipidemic rats. The activities of alkaline phosphatase, aspartate
aminotransferase and alanine aminotransferase in serum were remarkably lower in the extract complexes (CSC-F-005) than
in the dyslipidemic model. From the above results shows that CSC-F-005 extract complexes were effective on the
improvement of the lipid metabolism in sera of dyslipidemic rats.

Key Words : Chitosan, Sericin, Collagen peptide extract complexes, Lipid metabolism, Dyslipidemic rats

1.2 D-glucose”} 3-1,4 Z3}5t cellulose 2} F-ASH L2325

ZHAAL Qlom, AAA FHESHA EAstar ik

7| EAK(chitosan) o} A&7F F= 7]T(chitin)E (Arvanitoyamis 5, 1998; Muzzarelli 5, 1989;

N-acetyl-D-glucosamine©] 3-1,4 23}t polysaccharide Weiner, 1992). % A|7| 2.0 chitin®] Y0l 7}zHe
2, - 5 712HRo] QlF AT} 27U F50] A o Fr|E Ak

JAFS il 57k )lem(Knorr,
H(cell wall)ol] 3HElo] = A LEAEAR 1991), 7171=0] 259} Ao wef 1L AR 2L

g2 Jeits Aoz dHAYCHKimI}t Lee,
*Corresponding author : Seong-Ho Jang, Department of 1997). Chiting ZopA|E3IAA A|xgE 1LEF2 9]
Bioenvironmental Energy, Pusan National University, chitosan = 1 S &= B2 528 4ol vjdet

Miryang 627-706, Korea o3} 2rol-S 3 AJ5he] Pb, Fe, Cd, Zn, Hg 59| =
Phone:+82-55-350-5435 oﬂ‘/] Taa o ]—O:] Hl > gl > g O"]-(S_

E-mail: jangsh@pusan.ac.kr w4 FAAE< 7 H(Lasko 5, 1993; Park ¥} Lee,
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2005), cytochrome P450 1Al &A% A 2o
O3 et R A AI(Nam -5, 2005) & US4 H
}oHJeon} Kim, 2002; Shon} Nam, 2003), 3}Aks}H
ZH(Kim 5, 2005), 3+HNo 5, 2002; Sudarshan
5, 1992), AR T (Lee 5, 1998; Lee 5, 2000,
No £, 2002), &% 7k & 7HKim 5, 2007) 0] 9l
T ales dEA qlok

Hle)Asericing & el chalzle] g ® o
24 0] 20~30%5 AHA|5h XA sl FE gk
2] 9Eo] 2o HE uH @ o(fibroin) S B
3= Ao 2 AdA It Lee 5, 2002). Sericin2
Al Q= F9 ofu|iAl 4L serine, aspartic
acid7} SRS ARSI sloml, A4 s}
tyrosinase &4 #|3f(Kato 5, 1998; Kawahara %,
2007), Ea|2El22) 22 oAElL 2440 A
A WAS) ISP AEHAS odelniChol 5
2000), WA Z7(Lee 5, 2002), AA W ZH(Lee
5, 2003; Lee %, 2003), & (Nami} Oh, 1995;
Yoon 5, 2005), 329F G 37(Park 5, 1988), 3} 2+
|(Yeo 5, 2007) 5 o}F3t G50 = Ao Bl
=of ek

Fehlcollagen) & A3 9 FAREEE A}
= AAAZA] 1A Thala] - F7F] 30%F AHA|st
=S85 T2 18, Z(tendon), ® L Z|o} {7
EA0 I RES Aoz, 53] Mot ujH o] zl]
of 21 ol = (Jerome 5, 1998), A A=
B OJORE, SPE, AlEAY Foll Bl fIsHA 28
T3 QItK(Cui 5, 2005; Kwon 5, 2007; Kwon 5,
2008). soF HFsE U FAFETE T B/, &
o], sk, s, ol 59 At wjFoA
5% collagen®] <At7p Wol HiEal gty
(Kimura 5, 1993; Mizuta 5, 2002; Mizuta -5, 1994,
Nagai 2} Suzuki, 2000).
A ofa1o) Wisje) A g 71EAE 5 5 R
o) 121 %71oll weh 4lgHee)

o K

1

>~ 4

= o A g5
A 218 Z(dyslipidemia) GHE0| 3431 Z71

]

Axoltk, ol ARZL Wl Fof e
w7 0 QAR e glow

&2} thromboxane A, (TX Ay)9] A
9]tHsu 5, 2000; Lind 5, 2006).

i}
il
o rlr

b
Ry
av)
=

off m¥ [» 9 ox
Kl ox
;O

(o]
—
B
2~
)

=

i)

HE2 45= @4 FH2dHE 558 T7H]
, LDL (low density lipoprotein) 4~8-#]9] &A1&
AlA LDL-Z2Y4HE 55 AsAlXithl st
o, @4 FE2EE 5o A2 oA AE
913 Q12 2 (McGill, 1979), & 3Fo] A] A3
= prostagladin®] %Gk HH= A O ZA] ©-64
linoleic acidof|A] =%+ TX A= 4T &
715}, HhH prostacycling: A WeFo = -85t
tHHerold 2} Kinsella, 1985). E3F WA W17} =2
IEYAEHEESTY ASEAYES
29l a9l 7HEgh 9 At B
5ol Qlom, o] = QIgh 22} 5
St 9l IRk} AALR QIgE 291 Fo] ArHChoi
5, 1994; Dietschy 2} Wilson, 1970; Kim 5, 1994). &
ZF TR AARS W2 Ao 4] AlStE] o] oL X E &
wohe AR 9ol F/4AEE] H4-EE = triglyceride
t}A] VLDL (very low density lipoprotein) &
G ol EE o] 25 Hg 5o A5 5 A
Ahatol ol Tofshz A o2 Hirk o] QItHKim
5 1978). o]t o] A A EFO| o 9 X7 A}
o] 7N SlsiAl Alaka o] Fash, EF A A
T E e s A pEo R WA AYS F
15 5= A8t FEadE ¥ast
= Zo] BieARt A o8 HAlE Al Qlrh(American
Diabets Association, 1998; Harold2} Holler, 1997).
A 2 A 2 oA AES HoESA A
Alzg A8} 7| EAF 2253 RO REE ma A
gf5to] & A4l B AR 7hs ZAL Fofl fof
A= o7 Hlse 7hrasiiA Alxd 7R =
2 FEPO|E 22 ES T2 B[ &%) R ST &
=] AR oA AE S A9 AARAL o)
ol s s sy oy 74 et
= AES 754 AlaA s Aoz A 7
1+

ox mal ¥ oY N
[o B K[>

1 ofy

o
2 o
©
Mo
T
IN
H

= i
4ov

21 A=
| BAFS F-2 ) A|(Chinonecetes japonicus) 73
218 Muzzarelli 2] ®H (Muzzarelli, 1977; Muzzarelli



P Akt A4l 9 Seb eo]= 54 54

5 1989)9 %6‘}04 ZA5F e ™(KimI}t Yoon,
2008), Al2]Al 222 Lee S0 HHH(Lee 5, 2001)<
o7t =g 3lo] ro RELE Fa A 2]3lo] FEFIAL
(Kim 5, 2010), 2l FEfo| == 5
3}o] Ogawa 5-2] HHH(Ogawa 5, 2004)2 HE
A|Z3FATHKIm 5, 2009). 7719} o] &3t 717
O N&E 7|8BAF: AljAl: S FEto] =(33.3% :
33.3% : 33.3%, 1:1:1, w/w/w) 3% S35 ZA|5}H
o] “CSC-F-005"2} 2| 5t Aalol] Akeg 7t =
289 B4 BE 9 ofulit 248 A7 So| 9
A B 3(Kim3} Yoon, 2008; Kim %, 2010; Kim 5,
2009)H s} ek

22 HYUSE

'5‘3.‘ ﬂ O] 6045 g9l 453 =] Sprague Dawley 7|
24w+ DAE HAN BIOLINK Co.,
LTD, Korea)—g B, 5% 25HASHH(E),
pure refined corn salad oil, Korea) & ‘:é' &FG 5= 7] x4
o|F 9UXE dEARSSte] AZAX & I
(Randomized Complete Block Design)ol| 2]} 4] 61}
YA 3 Z metabolic cage (JD-C-71, B EAF,
ghg)ofl Lo] 537 A9 ARSSESlTE Aol 25
22041 C, HES 50£10%2 SAIA 7L Heke 12
A7H07:00 ~19:00)227] & 2atech

2.3, Ao|zd 3 AEA

7% AolE HFNY )mcontrol)e]l HAE
(normal-nondyslipidemic), SR AEZE AF AL
Algl ol 23 2d o 27 control- dyshpldemlc)J—]-
A3}l Ad A dyslipidemic-"CSC-F-005")0] & &
FHE(CSC-F-005) 10% (100 g/kg diet)S 7@,7} EX
ShACh. o] 24 3 AL Table 13} ek

3

2.4, MESE9| 2|

AR AR 2F Yol TAIRE AAAL 5 ofgl=
npEstol]l AAEH o fEstelon, i 4T
of| Al eF 1AIZF He wx] gt & H 3,000 cycle= 15
-EJJ %@-@aw fﬂﬂ% H'é‘H *e%%ﬂ *F%Wlﬂr

O

| oVARE ] A hr) Aol vils 9% 1023

Table 1. Experimental groups and composition of experimental

diet
(g/kg diet)
Ingredient Basal diet Cholesterol diet
Casein 200 200
DL-methionine 3 3
Corn starch 150 150
Sucrose 500 490
Cellulose powder 50 50
Mineral mixture” 35 35
Vitamin mixture” 10 10
Choline bitartrate 2 2
Corn oil 50 -
Lard - 50
Cholesterol - 7.5
Sodium cholate - 2.5

Group 1 : Basal diet + Water (control group).
2 : Cholesterol diet + Water.
3 : Cholesterol diet + CSC-F-005" 10% + Water.

"Chitosan 33.3% + Sericin 33.3% + Collagen Peptide 33.3%
(1:1:1, w/w/w).

DAIN-76™ mineral mixture contained (in g/kg mixture)
calcium phosphate, dibasic, 500.0 ; sodium chloride, 74.0 ;
potassium citrate, monohydrate, 220.0 ; potassium sulfate,
52.0 : magnesium oxide, 24.0 ; maganous carbonate, 3.5 ;
ferric citrate, 6.0 ; zinc carbonate, 1.6 ; cupric carbonate, 0.3 ;
potassium iodate, 0.01 ; sodium selenite, 0.01 ; chromium
potassium sulfate, 0.55 ; sucrose, 118.03.

YAIN-76™ vitamin mixture contained (in g/kg mixture)
thiamine Hcl, 0.6 ; riboflavin, 0.6 ; pyridoxine Hcl, 0.7 ;
niacin, 3.0 ; D-calcium pantothenate, 1.6 ; folic acid, 0.2 ;
biotin, 0.02 ; vitamin B12, 1.0 ; vitamin A palmitate, 0.8 ;
vitamin E acetate, 10.0 ; vitamin D3, 0.25 ; menadione
sodium bisulfite, 0.15 ; sucrose, 981.08.

g4 59 T ZY2HE sE=v kit A9
(Cholestezyme -V, Eiken, Tokyo, Japan), HDL -Zd|
2HIE 55+ kit A]°RHDL -C555, Eiken, Tokyo,
Japan), &% LDL9] =+ kit A|2H 3 -lipoprotein C
“Test, Wako, Osaka, Japan) ©. & =%43}%] 01, LDL
Y| AHE 5k LDLER0) 0355 53 ge s
FAISITE @4 5o FYAE s kit AloF
(Triglyzyme -V, Eiken, Tokyo, Japan) o 2 Z=7435}%
o, 1AA FE = kit A]2HPLzyme, Eiken, Tokyo,
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Japan) &= ZA5ISlt}. 8] Y 2EHE e kit
A|9KFree cholestezyme -V555, Eiken, Tokyo, Japan)
o8 ZAsion, FHAHE oAHE ves F
ZY2HE FEolA 2 FELEHE =5 W %
ko BAS. B, B et A &

kit A]°HGLzyme, Eiken, Tokyo, Japan) & =
Act. = B3 0.02 mLoj| T4 AW 3.0 mLE 7}8}o]
37°Co A 1583t 7R3t $, 500 nmollA] SB=E 5
Astol Hrsteick

27. sAEY £

&3 2 alkaline phosphatase (ALP, EC 3.1.3.1) &
AL kit A]2HNEW -K PHOS, Eiken, Tokyo, Japan)
= ARgste] S5kl e, @7 1 mL unit= FEA|S}
t}. Aminotransferase 2] 4J-2 Reitman¥} Frankel 2]
HhH(Reitmand} Frankel, 1957)0]] &3] ZA|5 kit A]
OH & transaminase =7 A|2F, Eiken, Tokyo, Japan)
S AMESte] E% £ aspartate aminotransferase
(AST, EC 2.6.1.1) ¥ alanine aminotransferase (ALT,
EC 2.6.1.2) 84S S5kl o Tel= €4 1 mL
Funit=2 FEA|SFACE

Ol oo off

g
7

2.8. 87 Xz

24 Ane] 57 Aol ARE T BEA} 1E
HAAE AXFSFA AL #7E0] Z}o]= one-way analysis
of variance (ANOVA, ver. 12.0) 24 & ¢=0.05 ==
o]|A] Duncan's multiple range testo]] 2|5}o] z} A
& 7k0) ol e AEsAnk

e - 3T - 0

o izl 15 S1A] 718 2 cholesterol 7.5 g/kg
OVIAELE TS A

O:

Al Al(sericin) L =2}l HE}o]=(collagen peptide)
FEE 77 33.3% S FASHA E-FAIA AR
FZ ZFE(CSC-F-005) 10%E 7135k 34t Lo
A, AT S7FEE 1521 138.5 gof| H]sto] o) = d
Z Q] 2+0] 152.1 g© & =9Fo ] CSC-F-005
F= = 10%E J7IRE (3o 1418 go = 1
EhgtTh 23] A% Z7hs ol X S S Ao]
Qo] the BArom F4um, §o)2l vsks
T 4= Lol Aol A % Alo] L 1520
)8 2523} 3520] oFk okoLt 2580 vlsto] 329)
As S7FF 2 Ao] A=t Alo] A& o 2t
7

o179 2ol Ko 7] s

Table 2. Body weight gain, food intake and FER

Group* Body weight gain (g) Food intake (g) FER”
1 138.5£14.2"" 456.0+16.7° 0.30
2 152.1£15.4° 464.8+17.2° 0.33
3 141.8+13.7° 458.7+16.1° 0.31

*See the legend of Table 1.
**FER : food efficiency ratio.
***The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

32 ¥ 3%
N— A AR 577F0] 21 TAZE THAIAIZ 5
3 2} 7] 9 22 0] FFE Table 33} Zol, 2Hge]
3.1 HZE B/ Y Aol 52 TS (1ol B8l FE2EHE AolE ol
5T A ARSRE DF19 Al S7HE R Aol A g 2ol A ol g Al = A vrebskem, 23k st
o, Alo] TR Table 29} 2. 712 o] Fo] o] CSCF-005 Foldel 332 thadhs A0 R e
Table 3. Weights of liver, brain, heart, lung, kidney and spleen (g/100 g BW)
Group* Liver Brain Heart Lung Kidney Spleen
1 3.12+0.06" 0.51£0.01° 0.37+0.01° 0.55+0.01" 0.600.02° 0.25£0.01°
2 3.67+0.10° 0.56+0.01° 0.36+0.02° 0.47+0.01° 0.61+0.02° 0.23+£0.01*
3 3.46+0.11° 0.58+0.02° 0.40+0.03" 0.47+0.01° 0.65+0.03" 0.21+0.03*

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.

Means with different letters are significantly different at a=0.05 by Duncan's multiple range test.
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(e} =
& 9 SHHSIA| 4= Table 49} it €4 F
Z FY2HE T 72 ok Folgh 1142 84.6
mg/dLe| B|ate] 2 Aol A=A YERSEA|
ZHYAHER 2 oA EF AFF2T)
9] 133.8 mg/dLef| H]3)] CSC-F-0055 Ho{gt 3:0]
985 mgdLz B Fo| F T 2EE St Gl
Mo 7+45}9ith. G, HDL- S| 2812 Sri 2
9] 20.4 mg/dLo]| ]38} CSC-F-005 & S3ES
Azsko @ 350] 22.1 my/dLE 2718kt & =
g 2HEo| gt HDL-Z8 A HE 5% Bl 279
15.2% Rt} CSC-F-005 F&5&23E52 o3t 3+
(22.4%)° A =& BlE&S UEHHLAL, s 5HA
F= 234(5.6) HI8f 3w(3.5) 0] WA et o, o
2191 1542.5) 9] fe<2olli= v A A] 8kgieh Lz
2H|E Aol o3t A H A} Aofjol] whet - Fel
HE 5% 5716k, HDL-ZH 2 HE sk As)
e Ao g U4 A QJriKim et al., 2005; No et al.,
2002). whebA], 2 A Ao, o AR A EF Sl off
RHCSC-F-005 & &= HAF= At EA & =
g 2E1E 50| A5k HDL-Z92HE 552 A5

S AB R 520] A8} 502 n|Fo] Kol FH X
MA B} Qs Ao 2 A=

™ NE

3.3.2, Low density lipoprotein (LDL) & LDL—
S AHE sk
g4 59 LDL 9 LDL-Z&|AH|E &%= Table
5o Ao} Zrol, LDL F== o A dE
9] 233.4 mg/dL X t} CSC-F-005 & &35 43
Q1 375(190.5 mg/dL)of A -9 2 Q1 FaE Kl
A

o\
Jo
K1
M
o,

o, 279 124.6 mgdLo] $ZFo = v
Z5k k. LDL-Ze 21 E s 24 w3l 9l
4] LDL s} 22 43& Hetfisict. LDL-=3

LEEL B sHEe] 78 SNEo R Fuuol

rzAlo] ZHAEES Lulstiel ZHALORH

Bu4skE EHA7]E Ql4eka SheiSmith, 1974).

w2lA] CSC-F-005 &35S Jojste 24 LDL-=

d2HE SEE AT SO uRo] Hol, ol

APBFOR fEE 5 Qs FUAE 5o o
1

2 7ol et 202 Azeck

Table 5. Effects of CSC-F-005 complexes on concentrations
of LDL-cholesterol and low density lipoprotein

(mg/dL)
Group* LDL-cholesterol ~ Low density lipoprotein
1 43.6+2.8"" 124.6+8.0°
2 81.7£2.0° 233.4+5.7°
3 66.7+2.0° 190.545.7°

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

Table 4. Effects of CSC-F-005 complexes on concentrations of total cholesterol, HDL- cholesterol, ratio of HDL-cholesterol

to total cholesterol and atherosclerotic index (mg/dL)
* Total HDL- o o
Group cholesterol (A) cholesterol (B) (B)/(A) x100 (%) Al
1 84.6£3.2" 23.8+1.2° 28.1 2.5
2 133.8+4.2° 20.4+0.8° 15.2 5.6
3 98.5+3.0° 22.1%1.7° 224 3.5

*See the legend of Table 1.

** Atherosclerotic index; (Total chol. - HDL-chol.)/HDL-chol.

***The data are presented as means=SD of 6 independent rats. Means with different letters are significantly different at a=0.05 by

Duncan's multiple range test.
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YR - S -
333, 92l ZAHES Y BAHES ofAHZ,
Z2AHE o AHZ b

24 T 12l 2 LEHE, SULEHE 2HE

FYLHE A2H 2 X ATF HFF R
o] ulse] CSCF-005 EFE Hakel 3elA
W AT B, B2EE o lEE ¥ Ee,
CSCF-005 FoiZ(BDNA e v&e] S o
QT % ok BALHE ol2H|2 H o)X
R T R e Lk O R R R
2 Z457% BoiKim, 1980). webA] 2 A7 A3}
oX| A AZ FFo] e CSCF-0059] Folt= B
A7 W4 E7E Gl R0 R Vebge.

0

Table 6. Effects of CSC-F-005 complexes on concentrations
of free cholesterol and cholesteryl ester

(mg/dL)
* Free Cholesteryl ~ Cholesteryl ester ratio
Group cholesterol ester (%)**
1 1724107 67.442.2° 79.7
2 27.5£1.0°  106.3£3.2° 79.4
3 23.8+0.6"  74.7+2.4° 75.8

*See the legend of Table 1.
**Cholesteryl ester/Total cholesterol x 100.
***The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

3.4 93 3 24X ¥ AXE 5=

+= Table 70]4|¢} Zo], o]

AAAES 25 AT 3ol QoA HiEt

J5to] o2 ez A vepgto), Aot

7ol QolA= o FAEES e AT 23] H]

320 57} oo 2t

avhe ARe moltk 8% SN SR Pas

313 A< lipoprotein lipase®]] ]38t chylomicron X

VLDL] E3jo]] 9]t Al o7 A tHKinnunen et
al., 1983).

Ho

Table 7. Effects of CSC-F-005 complexes on concentrations
of triglyceride and phospholipid

(mg/dL)
Group* Triglyceride Phospholipid
1 75.4+2.2"" 98.9+1.7°
2 117.7£2.1° 131.1£2.0°
3 87.542.3° 119.1+1.6°

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

335 g3 89 €9 &

CSC-F-005 E3H=2] oA dEZ glFof gt
F} o] u] 2| JEFS Table 837} Lrh oA A

Table 8. Effects of CSC-F-005 complexes on concentrations

of blood glucose
(mg/dL)
Group* Blood glucose
1 118.6+5.2""
2 167.3+3.1°
3 136.8+3.7°

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

3.4. 2t 7|5 HA

3.4.1, Alkaline phosphatase (ALP)9| &AM

o FAHES 29 A F ALPY| B W=
Table 99} 2t} 7142 Ao]ef EkS A 37Ttz
17-9] 18.8 Unit/mLof| B]s}o] ofe} Ao o4 2]
Ao g = Uettou, FEAHER f24 ol
AEEF 25 AT 294294 Unit/mL)of| =] 3]
CSC-F-005& HoJ 4|71 37424.8 Unit/mL)oJ| A 52
ol g EE Uehhgich ol AEET 1
) 7+ o]t gke] 4ol ofsto] ALPY)

o] Z7t=|H, 7ol A w54t vl ol Aozt B

olN 7]
a



1= AR B EE el = 2 B3

Ao g2 d SYAHE sET s EE AeR
1 315]0] QJtiKim, 1980).

Table 9. Effects of CSC-F-005 complexes on alkaline
phosphatase(ALP, EC 3. 1. 3. 1) activities

Alkaline phosphatase

Group* — -
activity (Unit/mL of serum)
1 18.8+0.9""
2 29.4+0.8°

24.8+1.3°

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

3.4.2. Aminotransferase (AST, ALT)9| &M

oA A E S 2l F ol gt CSC-F-005 3= 2
A = AST W ALT &4 ¥H3}= Table 1037} ZAth
G AST B2 ZY2EHES Folth 234814
Unit/mL)o] 121 o229 64.5 Unit/mLo]| B|5}o]
oA e® #A vebstey, CSC-F-005 =3k A
F(3wL 71.2 UnitmL) 2 ¢l5te] ZAEE ZAo=w
Uehgth gE, @ ALTEAS Y214
Unit/mL)o]] ¥]&} 2t-(29.5 Unit/mL) % 33425.5
Unit/mL)oj| 4] 5715 A S 2 YEl o4, CSC-F-005
= AR Qlsto] 23t B8l 33to] o4l 7
4:0] WS} Rt AST W ALT $H49] 27 7
AR Aolle} kg 7k Agk w A g
Sol ojste] Wo) Fow Geiuo] Uehhs sow
A QHYie} Rhee, 1996).

1S o

Table 10. Effects of CSC-F-005 complexes on aspartate and
alanine aminotransferase (AST, EC 2. 6. 1. 1 ;
ALT, EC 2. 6. 1. 2) activities

N AST ALT
Group — -
activity (Unit/mL of serum)
1 64.5:1.9"" 21.440.9°
2 81.4+1.8° 29.5+0.8°
3 71.241.3° 25.5+0.6

*See the legend of Table 1.
**The data are presented as means+SD of 6 independent rats.
Means with different letters are significantly different at a
=0.05 by Duncan's multiple range test.

| oVARE ] A hr) Aol vils 9% 1027

4 2B

o O Ade ForHEsiAA Alzd ARA
7|EAH} FollE A A Este] 2 APl | ol
vlsg 7EsiAA 2 7Hd 22 e =

22 v, wwwE BT B3kE

(CSC-F-003)& Folgro.2n, A A4e U Euat &
4 2P 5 A ) AAEAL o4 L Y BT A
o] AJsFeLA Zulol A AES] lste] B AFE 4
519ick. Sprague Dawley 7| 42 212o] o4 4
F2 G AHEEOA CSCF005 52 £312
10%5 olste] 537k AR et ATk WY 532

N

g 2HE 5% HDL-ZE|2HE 5= 9 F S92
gl =of B3t HDL-Z3| 2 H1E 5 v, 43k,
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