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DAl 8FEH AR A7 Ade] UL
Bk ol Ax FEUst opr|d A=
AA A gk, o971 @Y FH, pH.
o wel BE #HAA 2o d4F o gl
oA A=A FolE Holy Aoz delA it
(Fox et al.. 1985). °l8l3 TdHE& HIs7]
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and Kar, 1987). vwlo]Z2a} ZAlo| o3 1
e vl FHE A7, wE A
o] Aol o] Folxm FE GMA|Fe] whg-Z
=g F7Mle AeE HuEox Yo
(Hopwood et al., 1984; Haruna et al..
1990). wlolZZ 3o % zA 1% 7lae g
o 93 nFHe Aoz A Udeut
(Mayer. 1970: Bernard. 1974), A& °]3
o] exzAAqME R ER7 Jehts Ao
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E BnEe] ggler(Login et al., 1986:
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1990: Shin, 1994), 4982 A1 EH I U=
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7122 o, mlolZ2T F(field e A&7}
e 228 e vAHEFY A 2= 2
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£ 7H27]|(infrared temperature sensor)&
Zaketed AE violZR T a7 (AFA A
= =5 17702 € NF B E)E MF
te] AlgSIETHEYE: KC 500 A). °] 7I7l<
thermopile& AMg-3ted Hrl F &g 2=
g &gt nA dsdte nF7IUe] 28
Bag 4 UAxE AZxHJY. 179 2492
500 Weli 1094 gateo] 294 4&zz =3
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2Rl AAHuE BE AFyYPoz 2UPHHA(TF
Al: 60 nm-70 nm)3d uranyl acetate®
lead citrate® olFgMatn T3 HAEWH
(JEM 1010)2.2 gAsAH(hET). 33 30
ml A FFledA nlol220E 2AVE 1
Az 28°C, 2532)3 ANue, FFuF o
AHEE TYY nAYo R 74 3/ET 0% F
¢ nFEH o ojFe HHFL REReEH FLI
A FaEk .

crelzl sfgrnt XM7|d
2 A 1 g B¢ HE3 @G &2
A%t =2 (FddzT), 3.5% 1*3 ¥y
fdoz 7 ZA(HIANZE). 30 ml el
A Gpfiol s wlolagstE +/~}oP<ﬂ nyF =
A(AET)ES 42 EDTAE T3 g5
A fAgEn, ¥482](5,.000 rpm. 108)3%

ofn
el
'z

_l?ﬂ,

F FEE 9E ARE AMgsiRlen, @Y
el 7&?%“‘% BSAE EFdWA= st AJgete
. #7119 %E2S SDS-PAGER Algstgen,

3_7\]“/}"“7* 2% bovine albumin(66 kd),
glyceraldehyde-3-phosphate dehydrogenase
(36 kd). carbonic anhydrase(29 kd) %

lactalbumin(14.2 kd)-& ©| &3t}

Z1}

Zstsnjds &9

ol A2 FAbd 9§ I uF (EnF)
ENE ¥2gdeg 3 EFn)Y F$
vlawslr] g3 #F dxA, A% 2 29 4
ozl FHE B /A WHer ddstd B
sttt & B@HE hematoxylin® eosine
2 gag 24 FES BEW F nFH 9
FANAEE BF dE Hez 4HEF a/FE:
2 28502 EHdeH, Euydd T
A 24/ 2l 2% (muscular
fasciculus) Alele] F7te] FA el sletw
2 Foll Hlg APzAEY BRELHI S
Aoz #/AHAN (Figs. 1. 2). AZE
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Feulgen ¥H3-& ol &3l M3 £ AN &
7, B ¥ sgugyda FEHoE 9EH
1eg FYste 2T Y] Ye S 538
%*71]36”‘ 4] (islet of Langerhans) %9
T34 FEED gidert, DNA<
%% EYuPEE AHEE Fellrzt Boh
H8351A Jeldth(Fig. 3. 4). A3 &
5 29oM periodic acid-Schiff ¥wrgoz ¢}
FHe BEXE HAed, v J“%—% =
e dRNEE AFgH FPoz e
1= e B el P B ““"‘%-‘“—01 FAtE o]
EXsle AgE Bojwd vd, Eugd &
|4 HlAEAl E(goblet cell) & Eolxoz
BeEHE AL 233 £ UK Figs. 5, 6).

HMXjslo|Z3E oA

ulo] AR} ZAlel o8] A IS njAERI} A
Ao nHEHER Y ARE go} ®H7] f3 #
#Z AAL vlo|lZERTRT H(28°C. 252)% &
2 AES dFguH S FrtE HAAE F
B2H W (e n)vteg Ad £ H
WEATH AFE T2 EHHEA TAAME
o WEBAEE, AXE Aol HRE
o] XXt Fgnged AL 4L 74
QEUAEES] vAFZE HH, EAA
of Za%or nAFGREES FHstn UA
3, 7EY e X 7A B ExE AEH
Yelx 738 58 539 nEEZ=g ot I
sla Utk FE ZHAEAC F wdEln gl
o FXEFAY FAUAFERE v EA8
2 Y (Fig. 7). Eglnd ¥ 3gnyd & &
A AR 79 o3 AXEIHE 4FZE HS
R wA TR HEO A o|Fojx A
o2 JeigYg, oEEAZEWC =HATA7}
4o WEstn AAY, ALUHEE] FIFH
Hel Yz ZAUE BHlHe RgE @3
F ANer, 95H nEZE=gee FHE
(cristae) = HEA BEE + A (Fig.
8). A WEUMEE 59 3 fAHEY =
ALFEAEo] IAA ez Az, Fg 9
EZzdolz AgAHrt EdEEo] UUES =
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Figs. 1-6. Rat tissues fixed with 3.5% formalin (Figs. 1, 3, 5) or in microwave field (Figs. 2, 4, 6). Bar: 20 um. Fig. 1
and 2. Cross section of tongue stained hematoxylin and eosin. Fig. 3 and 4. Pancreas stained with Feulgen reagents.
Fig. 5 and 6. Goblet cells of the duodenal villi stained with periodic acid Schiff reagents.
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ol et Q#dS Feat e EHIAPEE o FHdME FER B F AR, EdHAA
& BT I AE o SZelM bl HH  AAEESC EAEn ded. B3HL U
o thex Yehgoh(Fig. 9). #FA=Zd¢2=4 o2 #FEy] AHE HEFE HAEEN =

)

Figs. 7-10. Rat pancreas fixed with either chemical fixation (Fig. 7) or micrwave fixation method (Figs. 8, 9, 10) for
electron microscopy. Bar: 1 um. Go: Golgi complex, Mi: mitochondrion, Pt: platelet, RBC: red blood cell, SV:
secretory vesicle, Z: zymogen granule, rER: rough endoplasmic reticulum.
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Fig. 11. 10% SDS-PAGE pattern of pancreatic protein
followed after various treatments with fixation solutions.
Lane 1. Not fixed fresh tissue 2. Microwave fixed tissue
3. 3.5% formalin fixed tissue MP: Lane for marker
proteins (a: 66 kd, b: 36 kd, c: 29 kd, d: 14.2 kd).

A 2 BEHAeH, d4aue] BHHYHY 2
21327 AP Eo] FHEA #FHE T, vAT
Z HE A7t ¢33 Aoz #eHAR(Fig.
10).

238 ALY

2o 238 A9 gz
o4 11.93+0.33 mgoly #3] vlo|=z
Z A% APFAME 13.36+1.33 mgez
9&]8 okt ®A UEon(P0.05), 8t
A% FoNE wuAgEo] 4.87+0.18 mge
A Felo] BA ZAIEG. §W o] 2SolA
S kel ol Fol wy) Yl A7AE
S ANSEE bl B aRd FANE wwa
o] band®l %9 densityel SlolA =A ast
o dYom, BYnAF ALoe e AY
27 299 $A8HA band® 49 den-
sity7F YElETHFig. 11).
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71 98 AXA HE 23 #F L AR
(autolysis) & dAste] 71 & dolle 4
2 HESn BRod AZslr] ¢ #AFol
th o] A% stnge]l daf AMRHOA St=
ul, o8 7k A FF ot A EH
Fz¥o] 139 A(quality)dl F3=H g3k
= & e AeE 4#AH 3lolA (Buenett,
1982), °ol# g dH& Badslr] A ARE]
o]Zojzlat gl A ojth(Patterson and
Bulard. 1980: Mizuhira et al., 1990:
Notoya et al., 1990).

olola e 2x108~3x1011/29] A E=
1.5~1x1078 me} o4& 2t dFe dAxgz
A dEA 3, o] mlelAaR vt AFARd =
ot AEAY 2L F AE £y A3
ed. old 40% A= AuAs}t 2F&oz F
F9HLogin et al.. 1987). X3 nloja=zy
£t 2450 MHze A55& z2tn, A& &
¥ dlizle] FHEAES 12 £49 F9 F
712 FAE WA, BAe EFAUAL
1.20080 F7tete] 48 2t 2N P AT
g 948 F vz LA U (Hafiz et al.,
1985. Yamashina et al., 1990). =%
Hopwood 5(1984)& wlelzzse U3 H
AF(unravelled molecule) 58 £ =E Z2Al
713 3L FAsngH WAoo doy} 1A
ERE Jepdttn B3md s gl gy B 4
HAo M) onjdy ZAZ BHE, &2 A&
Hlo|A & AEE Y3 nfo|AZHE ZAMEA
A8E 13 AR F9 899 2=t oF 8
‘CEE "oz 29 nFPRAE 4o &
e} At olElet A vhelEm 1
ol & ¢J9 & Lo 93t nPEIAE Y
ed F slde AME Hsts WEolth, B
ot ohzt 27 AEE vlo|lazwE 33T W
A Fo] A Age AHEL vlolaz g
& AR 23 FATR, 2 7)&e 27 4
Ao wet Alge] £xEE Agolstgon, ojmod
= durEe 24 ¥ de Aoz Hud nt
21t} (Petrere and Schardein, 1977: Leong
and Milios, 1986). o]¢} o] uto]ZZ m}of 2]
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g 2AA R 1y 71AY F=E FF30] 9§
3t 7)ol dEA A Fernz B A=
ZAANEG AR F9 AaEee & HsE
Z3stezM 33 A=E wdsieln St

2 Ade) A32A mo|AZRE o[ &3 13
He Aijor E uie} go] UdwrEQ 318 ny
Mol wmslel 948 nPYYL ¥ &
o z423, YHdPdE 89 &
y7ieYh slolazsz 2RE HA9 3
gz g 30 ml, BFAIZY 252, 1
283 CollM R F ARATE °olE AE
gt 9 AxEu| A LA F2 BEY 4
A, Heke dix HolM 3.5% T4 x2vd
24-48 A|ZHEs 13 E dz2Ee AlsR Y 4
SFAAY 4T Fdaldnt. £33 vlo]aZNE
Al 1 E W 1 S0t e A%
sle] A AI7ke] Z(second) @ HE FEHI
Ame] A7l vluA AgS ¥R gkgken, 3
gt NS ALEStx] Fhormz AHAIL &
F D FHd ole dREolY xylened
< 89 HAF FY F e 5. AUE A
ol Meks|5, mAe] Ad Y dFE vIHE
AW gl o] F&5E FTot stnyd v
st AASA AU ®uE ol HAMEY
Aol gtz 9 MEAMEEC ¥wd 3
HZEFJY 3oz Hol vlejmzs a3yl ¥
Aol MA3vE FRAZNE S84 7
< AAst Aot

el AZzuE P ZF FHAAN 5T 4
AL BAFJA AL vlojmazst 3y F A
2ol ZAsE @Ay g2 WAt e Ao
2 Azido}, 2 d89 ZAAoA BHe uieh 2
of, Eelmy F Z ¥ FA &F 4 band
Fgol Mg A vms) v AAE B
dovt, ety FAE Filol 4& AL
2 Z2FHJYTG. = vlolazmaz A oA
t ey g wo & YA FEHe oY
Aol A2l gle Aoz Yelgn, MAEFEe o
FEA7} FB3ATE. et o] g wolZ2 Tt
o 23 nAFL A TNEE] cross-
linkingel 93 JYehvtes &3zt AT
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Y 2 o oo re K oJo
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(Webber et al., 1980: Chew et al.. 1983:
Leong and Gilham, 1989). °]&g wloja=z
o 13 Ade FAHCE ZAANRY FE B
£, dHEAZ, Wy dx, A3 dE5
oz gokd 4 i}, o] F A= wlela 2
ZARA] A eke] HEE FXstn, dF oy
ol Fo] GHURY g Fu, FAF T
FIFE FE &Aoo AR, EI B 4
Hofl A ALEE A HA 3HL=(25~29°C)
= A7 Rnd 3P E I P @ 2k
24 #F Y AeHUE ¥ 22T},

AR o7 npo]lA R o3 MFARE 1
7170] Hrh WA gaAor & zleg B
olml, thefdt X Higd FH3AH e 3'_7_2‘3/\]2}54
2P L=7F WEFTE wpe]laz e %
< oy ZE2AZ HHAAM A&AHEAE §
g ANE MR Heg AlgdEn,

B o

ARAL

B AFE 19949 = YA A e
Az o8 FFHUS.
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Fixation and Histochemistry of Biological Tissues Using the Microwave Fixator
Equipped with Infrared-Temperature Sensor
Kil-Sang Shin, So-Youn Min, Wan-Jong Kim, and Tae-Ho Son! (Department of Biology, College
of Natural Sciences and !Department of Information and Communication Engineering, College of
Engineering, Soonchunhyang University, P.O. Box 97, Asan, Chungnam, 337-745, Korea)

The present study was carried out to investigate the effect of microwave fixation in comparison
with that of chemical fixation in preparing the microscopic samples. The microwave fixator was
equipped with infrared-temperature sensor, and that was designed to compensate air temperature
in the microwave fixator. In the microwave fixation, rat tongue was well preserved in terms of
muscular fasciculus and pancreas stained by Feulgen reagents showed clear reaction products in
the nucleus. Reaction products by PAS method in duodenal villi appeared specifically at the goblet
cells. In electron microscopy, pancreatic cellular components such as secretory granules and
collagen bundles were well preserved in both fixations. In aspect of histochemical reaction and
electron microscopy, high quality was due to the protein content of microwave fixed specimen.
The microwave fixation method saved total duration engaging microscopic preparation.



