thetdE el Fsts|X| X233 M4z

Korean J Phys Anthropol Vol. 23, No. 4 (2010) pp. 199~206

Korean Journal of Physical Anthropology

I~

g AAS] BES S8 AHgsleld 9Y 259

(

obx3A 8}3ie.

8573 ] Sprague-Dawley (SD)Al =71 275 x5} AFLoz o] 4748 04,
49 9 5UFow HFslar o€ = (ether) = mh3 A7 WA A S A o
<& 37°Culfrlel]l A7 Yol APslglon, et 80£5%% fXl5tch Aol A%
HAzA 3 25 AY AEE Arlstel Aol & W7k wiekr] Hell WAski e, v 1
4 soleh Hz ol olndl HX2 514 doich AdEE T 7
Aol vhg3t 2 A Aok
o] AL dAes AFFEEL] YA A ads A5
HE 3 o] AAATE A& BT
B A3 AFe AEFEE] XA HAREA A §-43517 AL 5 = 2SS AXskdT A7t

of
g2
2
ko
o
°®
1=
o
Mo
—a

Fo, 2 Abgepel Algel 917 WEel olg wAlshe
olgsled DA HEAE Ao AL A%

Aol f-3h

=
>
L
o
e

ft
o,
i
2

H
e
i
N
e
i
w
e
i

4 st

FHolgy| 2 A FF 25, BEA, B IA &9, hxA], dAv) 34 #F

M B

A m PSS S8 AR nEe B4 ol
o &34 RENLS i AN S Ho] wEHRE ¥
o|a1, ¥Fo] A Zx2HE AAE FH3] BeT
5 alejof 3, AlAIE A= wsAte) Ao 717t
o falla}A] ekofek sk} (Nichoson 5 2005). YubA o
2 24, 713 L AA 2AE 98 BEAE 254
3=} 7P el AMEE T Qv ZEUE I =R AR
E 2 Yz 2ET 5 9lom, Aol a1 v]go]
Al Aol e B73kar, AH5A <l WAel =4
o] 7}ste] ztdAfol| Al Fsllshed, gt AFE-EFe] A gho]
7] wWitel o]F wiAlsE E&e] Fesld(Fraich

TAAAL R (opeeha ) shej st o) - A=A B )
A9 : paikdj @hanyang.ac.kr

% 1984, Tschernezky 1984, Majewski 5 2003, White-
head¢} Savoria2008).

mehA] B SA, RIEA, 1B Bt 2 A
BEAE ztop7] 3 A7t ] AsgEI gle
o, o] F 4, PRl A LxaIrb FHojun
LD50zke] 2900mgkge s QlAlel Ao SAe]
AHgFE S gt B A77F A3 glek(Tirillini
2000, Heggers 5 2002, Parke} Kim 2006). 221}, A}-2

N
AFE wort A 249 Bl a3 nEo)
3 A7 wHIRE A ole (Hwang 5 2009). 253
Zzo) wAEe] Az e % FFEH Th
24 Az A wEEIIL Yok, A 246 o
& woleia) 9 REEA) G Aoz Almdrh

2 AT B D ARARAE olgste] D
2R oz ATFEE AAzAe] 3o



200 BN, UEM, H7IF, MRY, YT

Axdg Azsel DAnEAzs A nEazel
s AN G TA B,

JERET

AYFEE AF 230~2509 H9le] 2B 857
Sprague-Dawley (SD)7 317] 471¢ AHgshelch mE
AYEEe Hx2eT YT E% AEFEE $Us
AEEEE Sl Ao el At 09,1

7,297,397, 497 9 537ow BEsly 7+ Zu}
o Selelg AHgslsich B E FEE o= (ehe)z o}
AN F wye] WAAS DS 2 AZshdeh
of ¥ wietel A=E 7 27 o 9eme| =24
(petri-dish) 910 331 Al shoieh

Yaz W AYEE 3TC woprlel A2t gol Helsh
Aow, FrE 80+5%E A5k el A%
328 ¥U 3A2A T 25 AF A3 Prheled
Aol B W7 o) Wel s ond, A5
38 A% 19 1914 $7siel, 49 ANz ye
597 AHelstict & Yol AgT AFFEE 2

k2 A=, ES

ool 22 A, % gtk A1) =
nabo) 2% Rol 2 Z7)d) o
AN e S AEA0 e QA AL
At AErEE
ERPIEE EEEE
J3ledtt (Hwang 5 2009).

P P L)
rr ;L e e Jow

2
flo
A
2 e
<
o
ﬂ};‘.’;
F’i

dzwdt Ades g Fell 7o A]Eé 10%
NBF (neutral buffered formain)= 1A A1Z1 &, A4 9l
W oz ety 558 A28t 4um T”ﬂ-/] AL
A2k o2 2% AES(3-aminopropyltriethoxysilaine,
Sigma, USA) = =2 &eto|=ef] Alag B4 o) &
22X siekd & A7) 93] Etel =% 80°C
QBeA 1 WAF v ALl 582 A2 &
& olebeel] 5%2F Aelstelct. setae] AAR Lot
o|=2 80°Ce| Ax7|oA 19 AxA A

+AR AR A GAstr) Askedl el
(Harris method) .2 387F 9A3lglal, 32 EojA

202 ARSI, o) FAZAE JAsH7) 3t o
27l sjolofoz 5E7 A r:} | s2x B4 5
22 ARSIl RE A7t B AR BenA

(Olympus BX51, Japan)ei| A ZOOuHi Habslgd o}

pEH

N
m
X
r4
Pl
e
=

X
s

wgqgs&%— PH 7400 19 b A5}, 0.1M ol
&%‘%‘?‘ﬂ* (4°C,pH 7.4) = 1534 23] AJH3 o5, 1%
SO, (4°C, At =a gz 19 E A3}t 34 o)
B ARt 52 238902 29 AR T, olRe
=5 Ak fo 7 ehpsla, propylene omdei =) 53}
oJ Pon/EM Bed 812 embedding mediume 2 vj gt o}
£, 60°C vacuum drying oven (Y amato, Japan)olA] 2%
Zob 23 ke A Toj¥ 242 xubd ) (ultra
microtome, LKB-2088) 2 1um 72| FZ1PdH (semi-
thin section)& A 2Fsle] 1% toluidine bluez. M3}
Fatgn) Aoz Baslelch SR oA 60~80nm
2 2P A 2Fske] copper gridel] F-2HAIZ] ohE
uranyl acetate?} lead citrate= o] A ste] FapAzat
u) 7 (H-7600, Japan) o= 80kVol| A Z2alelc).

4 =
1 gotsinly 2
1) CH==
YET 0AZANE BURNE T Fom g os
dadsle] gl HESS] AYA Felrt HAH9

ok A 2] AA Y et 3 w3 FElo] #EE
At (Fig. 1A). 19 el M= ZHAl 29} ZhA 2] 7 A7}
Z2R BRaE 27 A)zslglon) 8 7l b =] A
AH Hele 093 frAketsdct(Fig. 1B). 2d+-2] 7
A2 = AR et A=) R
%—"&; R G E AATE fAEe] HAE A
Aol Heje TR 4 pddch DA DA )
G HAY 5 ggdend, Az o A2l wlelgle o
ejl (hollow) 2 #2=] 3ot (Fig. 1C). 3dFoll M= 7HAl =
o) el s gse] 2zl Az Nz $3e
Ak Yole] Pelg ngow, Az Aol YR e
= fAlEe) P Brhsaksict(Fig. 1D). 422l A
= ales) AA7) s fAase) Al el o
o glon), 448 7 5] B2 (seperation) @ Abe] 7]
B2e}3ic} (Fig. 16). 5L 2ol A 7



201

Fig. 1. Light microscopic obser-
vation of rat liver. CV, Centra Vein;
A~F, Control; G~K, Experimen-
tal; A, Oday; B & G, 1day; C& H,
2days, D & |,3days, E& J, 4 days,
F & K, 5 days. Scale bars=25um.
Nc, nucleus; *, hollow; «, proxi-
mal portion; —, distal portion.
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Fig. 2. Transmission electron microscopic observation of rat liver. A ~F, Control; G~K, Experimental; A,0day; B& G, 1day; C& H, 2
days; D & |, 3days, E & J, 4 days; F & K, 5days. M, mitochodria; Nc, nucleus; rER; rough endoplasmic reticulum, *, vesiculation of rER,
%, myelinoid body; arrow, smooth endoplasmic reticulum; arrow head, woolley density.
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Microscopic Observation of Decomposition-inhibition Effect
in GSE (Grapefruit Seed Extract) in Rat Liver

Kyu-Sung Hwang, Do-Seon Lim?, Ki-Ju Choi?, Youn-Kyoung Seo®, Doo-Jin Paik?

Department of Funeral Science, College of Health Industry, Eulji University
'Department of Dental Hygiene, College of Health Science, Eulji University
2Electron Microscopy Laboratory, Eulji University

Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

Abstract : Regarding to preserve the cadaver, formaldehyde has been used as a major preservative. However, the
usage of formaldehyde has been considered by its harmful effects such as the disturbing ordor, toxicities and limi-
tations to use. Therefore we studied the effect of decomposition-inhibition which is a natural product, grapefruit
seed extract (GSE).

Concerning the preservative activity, we sacrificed 8 week old male SD rat and collected liver. Using liver tissues,
we treated GSE as a time dependant manner under 37°C, 80+ 5% humidity conditions. To confirm GSE effects,
we applied light and electron microscopic analysis.

In results, we observed GSE attenuated the morphological changes and putrefaction of liver tissues more than 3
days. Herein, we introduced the potential substitute of formaldehyde to preserve the cadaver as well as animal
tissues.

Keywords : GSE (Grapefruit Seed Extract), Preservative, Decomposition-inhibition, Rat liver, Microscopic
analysis
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