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SUMMARY

I. Subject
1. Antibacterial activity of Callophyllis japonica (C. japonica)-methanol extracts

against pathogenic bacteria in swine
2. The change of inducible nitiric oxide synthase of CCly injury in SD rats treated
with C. japonica

II. Object

1. To examine whether an methanol extract of C. Jjaponica has antibacterial
effects against porcine bacteria

2. we assessed the role of inducible nitric oxide synthase (GNOS) in carbon
tetrachloride (CCly)-induced acute liver injury using C. japonica (150mg/kg)

Ill. Materials and methods

1. The in vitro antibacterial activities of 80 % methanol crude extracts prepared
from the C japonica were tested for inhibitory activity against the Escherichia
(E.) coli(S175), Enterococcus (E.) faecium (ATCC 51558), Salmonella(S.)
Typhimurium and Staphylo- coccus (S.) aureus (ATCC 25923). Suckling piglets
were fed an experimental diet supplement with 1% C japonica for 1 week.

2. The powder of C. japonica was administered per oral for 3 days before
CCls induced liver injury. we found that C japonica (150mg/kg) was
inhibited fatty and necrotic change around centrilobular in liver. The decreased
exprssion of iINOS which may clarify the pathogenesis of CCls induced liver
injury and thus mechanism of liver injury.

IV. Results

1. The extracts of C japonica were shown to be antibacterial effects on all
bacteria tested
A. E coli was decreased 30% compared with vehicle controls after 8 hrs
incubation. For E. faecium was inhibited proliferation rate about 81% at 8 hrs
after incubations, respectively. For S. Typhimurium was inhibited proliferation
rate about 96% at 4h after incubation with extracts of C. japonica. For S.
aureus was inhibited proliferation rate more than 90% each time courses.
B. The number of coliform bacteria was increased about 4-fold in the 1% C

Japonica treated group, as compared to those of controls.
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2. The administration of C. japonica protected the liver cells form necrotic and fatty
change around the centrilobular lesions.

A. Western blot analysis showed that the level of INOS was significantly
increased in CCl4-induced group compared with vehicle treated controls
(p<0.01). However, pretreatment with C. japonica decreased significantly the
iNOS expression as compared to the CCl4 induced hepatic injury (p<0.5).

B. In the liver of the vehicle control rats, iNOS was weakly detected in some
of the liver cell around centrilobular lesions. At the normal saline treatment
of CCl4-injury, increased levels of iINOS were strongly detected in the liver
cells around portal triad lesions and centrilobular lesions. However, in the
pre-treatment with C. japonica (150mg/kg), the levels of iNOS
immunoreactivity in the liver cells around centrilobular were decreased in the
liver.

V. Application plans of this study
1. C japonica extracts be added as an effective natural antibacterial agent. The
precise mechanism of antibacterial effects and its application on swine industry
remains to be further studied.
2. C japonica may be useful in the treatment of CCl4 induced liver injury, as
well as other protective materials.
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UE AFolM AAEHRL A WYEA (antibiotic growth promoters, AGPs)< siA¢] A
B3 AL FEAN A AHEEO givt AR FEAR AVE FEAEE T4
= YAstd AWE dusozn Wy 9 Xgade 4 AFEH} AEEES AN
= ool de Aoz ¥¥A Sith (Hays®t Muir, 1979). 53] A9 ¢+ BF 2-3F ©]
W ohFe e 9% 23714 A9e 43S A8 5+ A3 (Cooper &, 1997, Salmon
T, 199), == WEF HAE FEFoEA Add &4E 2@ 5 Aok (Cooper +,
1997). o)k 2E ZAEE s A A wAAA g HAlojy FAA} o] &5
Sttt (Theppangna 5, 2007). ZL2jv 7149 A4A F&o2 AT fFedel A7 Hu
lom, o wmE A AR ATl HAAS FAR dFHL Ak (F} 7, 2000).

AT 4 TAER AL o2 FAA WA S R 2
AHETT Al whet BESAH 48 2a e HARA FE2E
(Mayer &, 2009). 53] A2z 84 F Fz2RdAe 22F € F27AIA 94 F7
o] BE#Ag 4ol deA Ak (o] F, 2000). 1 F ¥ FEAEES UdEpdoEA I
A RAEAZ F&3dn g (D 5, 1999).

&S (Callophyllis (C.) japonica)e EZFE2M Sguiete AFE, 22 FA% A
=, &k, Yol de] £Xau vk WHEUE invitro AFAM AEW FHILEF
(reactive oxygen species, ROS)¢! 1.1-diphenyl-2-picrylhydrazyl 715 A A 38k, I2kspA 2
S AAEE 7lsol ¥4¥A AT (Kang 5, 2005), ArEsterao] g 2k &4& A= A
o2 AHA AT (Park 5, 2005). = HESY FE2E5S AR 3 27 F94AE AL

S YAgto =M AN M3 EAE JdF Ao 434 doh(Kim %5, 2008). 12 A&
=}

A qEeclel dAAA BAD + Qe AR o8 3B sAEA 2AE v g
of ATeINE B ARG THAE WHLAY FEE| AN 2L Aoy
= AR ofE G pAEA FAsa, o2 4T AL TP F A AEFY us

& zAoRH 297 4B RBLY F28 48454 FAdua o,

_14_

IP:14.49.138.138, 2017-11-03 17:06:47



B AT AEE MBLYL FEFE
A, AFE e Akl AR A
Feste] AHgaTh

o] AEL AAGAY. GBS AAT NEE dxRe AX Buz 47 & F, 80% wE
< (Merck, Darmstadt, Germany) ° I¥t 3 & AA FZ3AT. FE2EL (XS AL

H

AAES 4H43 5 AL %E 37 (Rotavapor; Buchi)E& AF&8te] & &=38k4t).

of Agol AT ANETFE Gram ST Escherichia (E.)  coli (S175),
Salmonella (S.) Typhimurium (8T A4 9 L)% Gram F83Q  Staphylococcus (S.)
aureus (ATCC 25923), Enterococcus (E.) faecium (ATCC 51558)2 AME3I4th. S8 93
broth = brain heart infusion (BHD broth (Difco, Livonia, US.A)E 121TClA 1583 A+
A A
A& A wol 259 w75 ol &3t 1527 &3 A, 162 AAFIE 83 v
ATk 253 Ay F oAFHAVE BHAA ALY AdF SHE 4T AR
= CAlA 1583 s § A3t

& T HRed FEEE 1% (WVE FHAA EESAT o] TEES FAF3Y

=

A
— BHI agar = 121

_‘]5_
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A 3 23E A8 255 FTUAC HFE 50, 4, 8 12 B 243 A
F5 3 Hu % (serial dilution agar plate analysis, pour plate method)S A] 383}
¥ tzFol 18417 BHI brothel A¥lda #5& 10°10° CFU/M %2
37CAAN AASIHA HE F 0,4 8 12 R 24X o) #48 SAH3AL oF
7 dzdoA W S A7 It o WEFAE HiE B EFol g4
¥ BHI agar ¢ £#dte] HFsAo

A
ot
o
bt
=
i1k
et
~d

T4 gAE2 49 CFU/mE 9a3 22 48 A&sto A= (Negi 5.
1999).

9% Inhibition" = (1 - T/C) x 100

"TE A9 4 (CFU/m) o1
Ce "x&+9 4 (CFU/m) ©]t}.

X
off
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B
Yz
flo
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e
e
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i
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>
oo
=
o
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5

HEZY FEEE 1% &% BHI broth o 18X AwiYs E coli #H4&
HES F J7TAA 2473 Wi FstgS o wjgHe] Ads HsE U

EFATh (Table 1). B2 2% HF F 0Azbe] 1L.0x10° CFU/mE, 4412kl 2.7x10° CFU/m,

821 7kel 9.0x10° CFU/me, 1241 7o 1.1x10° CFU/me, 24417l 95x10°CFU/mt 9] Z#E vrehy

_16_
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Qom, APF B4 0AZrl 9.1x10° CFU/me, 4417kl 2.4x10° CFU/me, 8A17kl 6.3x10°
CFU/mt, 12717+ 9.7x10°CFU/ml, 24217kl 1.1x10° CFU/m S Z#E Yehidn, JA&e
OAIZEel 9%, 4A1Zkel 11%, A7kl 309, 12A17be) 12%, 24X 7k 47% o2 24X 7k 7+
AA &Z3E VR A (Figure 1A).

=
3%

rlo
o|N

Table 1. Antibacterial effects of the C. japonica extracts on Gram-negative bacteria

Micro- Treat- Viable count (CFU/mé, hours)
organism ment 0 4 8 12 24
Escherichia  Control 1.0x10° 2.7x10° 9.0x10° 1.1x10° 95x10°
coli C .japonica 2 6 3 8 9
(S175) extract (1%) 9.1x10 2.4x10 6.3x10 9.7x10 1.1x10
Salmonella  Control 1.2x10* 15%107 9.9x10° 1.0x10° 7.4x10°

Typhi- C Jjaponica 3 5 7 8 8
MUrium — gxeract (19) 8.8x10 56x10 9.4x10 2.8x10 4.9x10

(2) #2%9 S Typhimurium®] o3 Z49 A

HEEY FE2ES 1% 73 BHI broth of 1847t @Awj%¥3s S Typhimurium
AL 10-10° CFU/m = Al HESF F 37CoAAN 247 wldatd s w vjokole) A7 Wale
YER Rtk (Table 1). thz9] 239 HF 3 0X7+o] 1.2x10° CFU/me, 447+l 15x10" CFU/
me, 8A1Zel 99x10° CFU/m, 12417+ 1.0x10° CFU/me, 24A17be] 7.4x10°CFU/m o A#E
Jeigleon], 2839 A9 X7kl 88x10°CFU/m, 4A1Ztel 56x10° CFU/me, 8A]7Fe]
9.4x10" CFU/mt, 122 7kell 2.8x10° CFU/mt, 2421 7Fel) 49x10° CFU/me) 272 dehiglz, o
A& OAZbol 27%, 4XZkel 96%, 8217kl 95%, 12A17bel 72%, 2447k 34% o2 4A|7F
o 7 w2 494 2345 YehHA ot (Figure 1B).

(o]

_17_

IP:14.49.138.138, 2017-11-03 17:06:47



100
S0
80
70 F
60
50
40
30 r
20
1o+

% inhibition

E. coli

8. aureus

1

Oh

4h

8h

% inhibition

% inhibition

100

20
80
70
60
50
40
30
20
10

100

30

S. typhinturium

ch 4h 8h

12h
E. faecium
LI L I 1 I Il
Gh 4h 8h th

Figure 1. Inhibition of E. coli (A), S. Typhimurium (B), S. aureus (C) and E. faecium

(D) growth by extracts of C japonica. The results showed that the bacteria

growth were inhibited the most for E. coli at 24 h, S. Typhimurium at 4 h, S.

aureus at 12 h and E. faecium for 8 h by extract of C. japonica.

._18__

IP:14.49.138.138, 2017-11-03 17:06:47



t. Gram Hgol digd SHA9A 23

(1) FEE9 S aureusol W3t Z2 A

33 BHI broth o 18A7 AWIE S aureus #I&
10°-10° CFU/m S Al %8 & 37ColA 2442 WiFatd e o wiFele) A#4 #sts v
WAt (Table 2). &9 3¢ AF F Ao 22x10° CFU/mE, 44 7tol 4.4x10° CFU/mé, 8
A kol 79x10° CFU/ME, 12417k 2.8x10° CFU/me, 244 7o) 35x10° CFU/mt e A#E Jehy
Aom, APF A$ 0A7kel 22x10° CFU/m, 4A 7+l 3.6x10° CFU/mi, 8A17ke] 1.8x10°
CFU/mt, 12A17ke] 2.3x10° CFU/me, 24717kl 7.7x10' CFU/m®) Z2#E YehiQa, g4 &L
OAIZEel 0%, 4717kl 929, 8AIZH 98%, 12A17kol 99%, 24A1Zkel 78% 0.2 12A13te] 7H3
2 494 £94E el sl (Figure 10).

e
Y
Tlo
HS
o
i
it
o
S

Table 2. Antibacterial effects of the C. japonica extracts on Gram-positive bacteria

Micro- Treat- Viable count (CFU/mf, hours)
organism ment 0 4 8 12 24
Staphylococcus ~ Control 2.2x10° 4.4x10° 79x10° 2.8x10° 35x10°
aureus Ci .
(ATCC 25923) - Japonica 3 4 5 6 7
extract (1) 2.2x10 3.6x10 1.8x10 2.3x10 7.7x10
Enterococcus Control 1.3x10° 7.3x10" 1.2x10 9.3x10° 7.4x10°
faecium . .
(ATCC 51568) © Japonica 1.3x10° 2.3x1¢" 2.3x10° 2.2x10°8 49x10°
extract(1%)

(2) &89 Escherichia (E.) faecium o) g Z=2 94
HE

flo

A FEES 1% 7S BHI broth o 18Xt Hui¥st E. faecium 8=
10-10° CFU/mt BA %3 F 37ColA 2442 ksl e o) wjade) s Wss 1
EFH Atk (Table 2). 279 4% HE F 0Azbe 1.3x10° CFU/mL, 4412kl 7.3x10° CFU/m,

8A1kel 1.2x10° CFU/mt, 12417l 9.3x10° CFU/me, 244 7+ell 7.4x10° CFU/me ] 2 #E vehd
Ao, BT J$ 0AIZAl 1.3x10° CFU/me, 4417+l 2.3x10" CFU/me, 8A1Zkel 23x10°
CFU/mt, 12417kl 2.2x10° CFU/mi, 2477+ 49x10°CFU/m e 233 Yehfgz, A&
OAZkell 0%, 4X7kell 68%, 8AIZtol 81%, 12A1%ke] 76%, 2417kl 34% o2 8AJZbel 7H4
= FA9A4 295 e (Figure 1D).

i
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7} 49 WFE B9 AL L MEPL A T F 4AZA S Typhimuriumel o
3 FagAdo] M mgton, 7 F 8 12, UA T E S aureusol Wig FA A &3

7y 7V =2 AL 9 4t (Figure 1).

2
B2 1% HESLS Fod 2FoIA FET 57

-
o
A

FoAE 1.0x10°+55 CFU/g9)
48 F7}skAt} (Figure 2).

i

x108
120 1

100

80 -

40 4

Number of £ coff i the feces
(2]
o

<
1

Controls C. japonica extract

Figure 2. Effect of C. japonica extract on bacterial counts for E. coli in the feces of
nursery swine. Treatment with the C. japonica extracts increased the number of
E. coli as compared with non-treatment controls. C. japonica extract was

administrated with milk for 1 week. The data is expressed as the mean * SE.
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A2 Adslet Az SEd 7hEeAg A HEL2e 23k

inducible nitric oxide synthase®] 3}

At st eta(Carbon tetrachloride, CCL): M #-3F2 Fukst
7] f18te] el ol &¥ 1 1Yt (Lee %, 2000; Gilani and Janbazz, 1995). 1 287132
obzl e A YA Fouk CC9 AbstAlEA 9] Q4&o] FoA Hi vk & CCl7t 7
9] microsomal cytochrome P-450014 At8l71E dAsA = &=, o 4strzr 4, 3
H Aoz AEute A4 e g BAS &8 f2eA 99 (Castillo %, 1992).
olg|d &4 7IAl g3 M E FALAY A o] FHHA Art (Castillo

[EY

rlr
tllo

do 7

—

&2 (Callophyllis (C.) japonica)& TZFF2EX ey AFx, A, F3
E, ARE, &%, $ojxd) dy Bxaa ok HELYL in vitro A @A AZW &
dAFAF  (reactive oxygen species, ROS)¢! 1.1-diphenyl-2-picrythydrazyl 71& A A3}
W, A LS dAstE 71Tl dEA A (Kang 5, 2005), FAPAA o 2% &
b AlE APEE AAFoEN YA HEaNE e ez A YT (Kim T,
2008). E3F & Aqtxlo]l gk Ao oy, ApAstered o) fFEd 3 &4 24
o] "HE2do] Zk&EA Al =7l alanine aminotransferase (ALT), aspartate
aminotransferase (AST)e] ZHAAIA L, FAAFY A 2 AW 23S JAAA HE
ol JAFE &g AT (Park 5, 2005).

Nitric oxide (NO)¥= L-arginie® 248 ¥H] %= Nitic oxide synthase (NOS)l
g FA A Kie 5, 1994). o] g NOSE ow gk ==of o&] st &4& F=
Al H =, el A INOSe o8] A" NOT THAWMA ThddA AsiA Zdsdn
(Patruno %, 2007), CCleoll ot 34 &4 Al INOS7F 7t B = At (Tipoe
5, 2006).

B AT AtgsteAe 98 fEE EY BN WESY ¥ AE B

2318 Selsha, INOSS) ¥ e dlsdn wrh

el
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. CCLE o] &3 &4 &

150-200g9] 7-8F% A Sprague-Dawley #HEE o] &31o], CCl (Oriental
Chemicals, Seoul, South Korea)& 20% (v/v) €9& &a8 o 9o 3Aso] 1.25ml/kg
2 BA%q 39} (Slater, 1996; Raju %, 2003).

HESde duads &3] 9std 48252 1) S92 2dvhs R
HWET, 2) CClL &4 T % saline 17 3) CCL &R Fx HELSY A8 1Fo
stol Al Z2Fo R vrol 7+ aF 72 100 Adadnt. A HA 1EF5L 39 B9
AEAEs (0m/kg)E ZBTFsta A A 6A13 S2B 2 URhs BEFFAL 519
i, 7T HA 25 39 5 AYAds (10m/ke) S ATHFS 3 F CCl (1.25mi/kg)
= 57 FAIA I, Al iA 15 WEL (150mg/kg/day)S 3Y B¢t BEES 3

=

o 2AFE FH 24 A
AHEFEL CO2E nHste U35y | 218 % CCU &% T A7+ 4]

C
S|AAA 7+ 22& Z2A A} Western blotting 93] MEZ8 stch dAn 3 #2&
3

2}, Western blotting

P Z3& leupeptin (0.5 ug/ml), PMSF (1 mM), aprotinin (5 ug/ml)%5-¢] protein
inhibitor7} 23¥ 40 mM Tris-HCl, pH 74, 120 mM NaCl, 0.19% Nonidiet P-40
(polyoxyethylene [9] p—t-octyl phenol)®] bufferol A =<1 & Zolx AAF] 35 I,
14000 g2 30%&3F AdEd o] FFAe vt ol5s d¥E AFsto WA
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2 5% (20 ug/20 )2 E sodium dodecyl sulfate— polyacrylamide gelol A A7]9%

3, gel 4o @@d WE=E thA] nitrocellulos membraned] 100Vl A 2417+ &<k 9]

of
-

oft

AZHT. &AF membranes 5% skim milkZ blockingd ¥, 12 A2 mouse
monoclonal anti-INOS (Transduction Laboratories, Lexington, KY)(1:1000)& A 2] A
A 9ESAIZ & 23 A2+ horseradish peroxidase—conjugated horse anti-mouse
IgG (Vector Laboratories, Burlingame, CA)Z A-20A 60&7F w-g-A 71t} W Gulk-g-o]
% membrane  Amersham ECL reagents (Amersham Life  Science,
Buckinghamshire, UK)Z W$-A|A, X-ray & =FA7]3, 2 Z3E densitometer
(M GS-700 Imaging Densitometer, Bio—Rad laboratories, Hercules, CA)Z =743} 3t}

Al &} &k
=

uh,

i?L

w12

a4
a}o

In
N

g %2R0 weAds AASE WA peroxidaseEZ A A7) 93
0.3% H2027} 23 wehZd 20812 whgA AT v 5o]4d vk WA|87] 93] 10%

2
.ﬂ

normal horse serum®. & 1A]7F HEZA| 1xF &A1 2 mouse monoclonal anti-iNOS

(Transduction Laboratory, Lexington, KY)(1:200)& A4 1A7F €kgA7l %
biotinylated horse anti-mouse IgG (Vector Laboratories, Burlingame, CA)(1:200)& 45
7+ vk Al At} o]o] avidin-biotin peroxidase complex Elite kit (Vector Laboratories,
Burlingame, CA)Z A4 4587t wbgAIZAT. 7 dA7F Y43 PBS (pH 74 5

7

LA

.

Mo

33 FE3 AFHFgod, WG] EFd zFAHLE 3 3-diaminobenzidine
tetrahydrochloride (DAB)(Sigma, St. Louis, MO, USA) &oloz wazlc} du
hematoxylin§ o0& xS & F, dei&d JdAoz g9 Tz A4S A
A et Aedr|dor BAsA

vt A8 §A

BE  AdoA dojxd AFEE  one-way ANOVA  (the post-hoc
Student-Newman-Keuls)®] ¥ o2 FoA AAslg, 259 X+ HHF ETFHA
mean + SE9 oz Yehfilew, pglo]l 005Xt #& W 1 g Fo°] U= #*
o= AR
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3. A

6

}_316_}31 7151]/\]— g‘?’]’, A(HE]

Holl FEY ZAEAo FAFAY (Figure 1A). 19

=
0

et
b

ta, 24

97} a9

=)
-

49 AEst A4

WA e

od

g

o)
A

o)

&

?l_

&

a3

)

19 (Figure 1B). 28y CCLE &3S F7]

ERE

ol AL
(150mg/ke/day) & 7 %ol

1:‘1_]:

x40 A9 YERLA

oAM=

<)
i

P

P Y (Figure 10).
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Figure 1. Histological findings of livers with vehicle (olive oil) control rat (A),
normal saline control rat (B) and pre-treatment with C japonica (150mg/kg)
(C) for 3 days in CCli-injected rat. (A) Shows the normal appearance of
liver. (B) Shows centrilobular fatty change and necrosis of liver cell in the
liver. (C) Shows a decrease in the necrotic and fatty change in liver.

Hematoxylin—eosin staining. Scale bar = 100 pm
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. INOSS dtelo] )3t Western blotting 2 3}

2). olA%F A= CCLo o7 b Aol BlE2Ye Folz <8 iNOSe| 2do] 3t
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iNOS et | 4130 kDa

B-actin | yiaieme |+« 45 kDa

#*%

Relative OD

Vehicle (Olive oil) CCl4+8Saline CCH +C, Japonica
(150mg/kg)

Figure 2. Western blotting analysis of iNOS in the liver of vehicle control rats
(Olive oil) and rats with normal saline and C. japonica (150mg/kg) for 3
days before CCls-injected. (A) Representative photographs of Western blots
for the detection of iNOS (130 kDa) and B-actin (45 kDa). (B) Results of
densitometric data analysis (mean SE,n = 3 rats/group). The data are
presented as mean (+ SE.) %x P < (001 vs. vehicle controls, * P < 0.05 vs.

normal saline controls.
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Fol g
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A e
IFl A9 INOS9

5]
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ur
=

Ao A INOS9

}

LY

o] g3}
7

=

=

Al etk (Fig. 3A). 284 CCL

S

e Fo @
S 2@ Bt

ol

S

2t
Fol g aFel v FEA

o

5

o (Fig. 3C, 3E). ¥kl CCl &4 A 3¥

1
A

L
o

17 thet

5]

oF
o}
+ Western blotting 2 39}

i

k<]

P
T

9

d Fe v

-

1213
=

iNOS 9]

1

.

A3

3

ko]
il

o+ (Fig. 3D, 3F). <]
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B T

f""?l«‘ &k
g A

Figure 3. Immunohistochemical staining of iNOS in the liver of vehicle control rats
(A) and rats with normal saline (B, C and E) and C. japonica (150mg/kg)
(D and F) for 3 days before CCly injury. In the liver of the vehicle
control rats, iINOS was weakly detected in some of the liver cell around
centrilobular lesions (A arrows). At the normal saline treatment of
CCli-injury, increased levels of iINOS were strongly detected in the liver
cells around portal triad lesions (B) and centrilobular lesions (C and E,
arrows). However, In the liver of the pre-treatment with C japonica
(150mg/kg), the levels of iINOS immunoreactivity in the liver cells around
centrilobular were decreased (D, and F, arrows). E and F were high
magnification of C and D, respectively. The specimens were

counterstained with hematoxylin. Scale bars: 50 ym.
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6T AT LM SR s EHE

= MER FIA /1L 100083 %E HERE A48T Ao 4 9

I, 719 A w7 Yelle) A& AME A AxE dRE HxFEEH TR
U 7180] dob glrh E=3 7]9F AD 532439 ol2gkEdA FE2FE HE Az
AFERTE 7150l dob low, EZgzdE 174718 dxFAAM Athsl (soda ash)

2 1947 FHdlle 2028 FEFAVE Atk A AANCE 2/E FAH &4 ARE
AbEEE WSt F2 35, A8, T3 59 TR oe} ofdAE T A X3
St A} =AAgoz AFgEo] Yok FAER HAHE 2HE vt &S
T2 ¥ s|ZF(marine macroalgae)ol™ 7, v gAju} Fo] tixHoldt, =F A
AbREE Az T00RFE (wet weight) 8] 1% 7B B2 ¥ AASE Ao tAlAL, WY
“1Eja gdolty. 19951 &3 F ol Al thAlwh(Laminaria japonica)7h 400%HE o]t A4k
HAn e & GEAAE 30vHEC] A=) A AAHR tAn gd FFe] oF
500 Eolt AAkE ek P19 (Undaria pinnatifida)2 $-@luvel, &, S04 F2 &
AE=d 1995 o 75ukEo] AAH AT AA 2H A 19959 oF 10x2$ A kol
7P ARl e A, g, Al ool = F 11564 395F S ZFH7F A8 43%, ¥
& 428%, & 7.7%, 118l1 ALEE 65%o 2 o|&H 1 Jvh 2HE FA = o
e =, 4¥, @=oln deH, AxdAe}, W olAol, He, T~ J=, 1S, A
Ut 5 4= %E AME T Q.

EFE o8 WPLREE ZXFAA FE2T U, F2FAA FET op}
(st ghetridol de ol &XHa gtk ¢S Macrocystis pyrifera (7)),
Ascophyllum nodosum, Laminaria cloustoni (g3F), L. digitata (3=, =29, F)
oubel Zelet 22 gy ZxFAM FEH I A 2F FEBAIA M =
7t dEE @032 AA 350008 BAF Fo
4 6%, 2Elar o okFel 5% AEIF ALEEH I vk AN FFA ] AA %%ﬂ],
ARA, FatA, FFA, ASA ToZ YA ol
dstA 3 Fol FehaEolu AEAqA FIHAAAE o] &
EE, A%F FTAA @k IRAY AEA T 9RZ AEHIL glon
4 impression gel material®] 9EEE 851 Art olrtE thd TERFAA
Hed b ol #85e 2HE SRRt obrbe Ao B ofy
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T3t A, WEA), Fat replacer, =HA|, AFA|, Aol AARAYAA, WA
| 183 ASAZ ALE-FHo] thotd AgjEoldA $&8HT 9o o2 F§
i Aol olftk FRFAA FHd +REV VS 9y

W& A4ZA, EA, v sel A nitroglycerined] HFAl, A £
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E L
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7
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2ASHE WA, AAERE AT ol FHI Yok AZNE HEF

N

ol
)

o] dF<2l Codium tomentosumol 4] Z%3F glucuronic acid(marine betahydroxyacid)%}

hydroxyprolineo] BAH#ZH = ©0]§ 02 313E o HNEANYAHARCZ o] &H 3 Ut
E2FE 71202 Az o] HEe Y8 o|&HT FAAS A =
suspending agentZ °|&H i . AXFE kFor AMET A= HEOoE AR
T AT FoIY LYHAY SR E iR Y 2w YgAekse] o3 shA 3
E2F7F A3 TF 2 2 W JRujg Z3e] A5 AMEEHO gtow, $REIMAEE
= AHEE A Ay And 2o gk IR HE AT PALOR &
27 %2 (Chondrus)e &% XNEE02 ALE37|% 3tATh ot TxFA
kainic acid= TEAME AHEEA W, thAutrp AdbskeE WU Eo] oekE o

A AT} Aol BaEH P (Okai 5, 1996).
=8 A%, 2rtAg olg AFE AGANANE MEFE HAIRZ ol &3 &
2 HE) ofdA;e & w29o] FtodA e HE{FE & =
ged @A H2FE ol & Alm TH] AYA = £Hg v
t} (Orpin CG &, 1980). TS H 5 =24 ol e sz ofF
3 B ARE AL Fol Ak BEG sitelut ofxE It FF T
Mo tiE 22 28 7ME59 HAAAER ol &stx vl T3 gFe wA =77 7
= R AS G, oF FAF 22 F FAH AsR G8&EHT Yk F9, W=, oA

z

78 A8 AAe B

7}, Folx 7} SR oAM= EANEE Ascophyllum$ ¢ W& 4xE v|g & olgslu ¢
o EzEEE ESASE FEA L, RAESE T/ ESdTE §5EE S

A FA9 wolE 3 Zdd dEd AL 7 Blunden G 5, 1968). A3
d ZF(Calcareous algae)E 3 F#Z<¢ Anabaena sp., &8 ZZ, %% Chlamydomonas$}t
Chlorellag ¥ %3 EYA 2HE A vlg& ol&H3 ot

Z5< A VY Ao ZAdwa e FAolt /e Hle]L duyA A
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Figure 1. Histological findings of livers with vehicle (olive oil) control rat (A),
normal saline control rat (B) and pre-treatment with C. japonica (150mg/kg)
(C) for 3 days in CClj-injected rat. (A) Shows the normal appearance of
liver. (B) Shows centrilobular fatty change and necrosis of liver cell in the
liver. (C) Shows a decrease in the necrotic and fatty change in liver.

Hematoxylin-eosin staining. Scale bar = 100 um
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Figure 3. Immunohistochemical staining of iNOS in the liver of vehicle control rats
(A) and rats with normal saline (B, C and E) and C. japonicn (150mg/kg)
(D and F) for 3 days before CCI4 injury. In the liver of the vehicle
control rats, iINOS was weakly detected in some of the liver cell around
centrilobular lesions (A arrows). At the normal saline treatment of
CClIfinjury, increased levels of iINOS were strongly detected in the liver
cells around portal triad lesions (B) and centrilobular lesions (C and E,
arrows). However, In the liver of the pre-treatment with C. japonica
(150mg/kg), the levels of INOS immunoreactivity in the liver cells around
centrilobular were decreased D, and F, arrows). E and F were high
magnification of C and D, respectively. The specimens were

counterstained with hematoxylin. Scale bars 50 fim
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