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Methacarn Fixation for Histological and Immunohistochemical Studies
of Rat Lymphoid Tissues

Keiko Sugihara, Chotatsu Tsukayama and Toshiaki Manabe

Most lymphocyte surface antigens are known to be lost during the processes
of formalin fixation and paraffin embedding. Therefore, frozen section materials
are believed to be the most suitable for the detection of antigens in the tissues,
using monoclonal antibodies. A major disadvantage of frozen section materials,
however, is the poor preservation of cell or tissue morphology. In order to find
good fixatives for both immunohistochemical and histological studies, we com-
pared Methacarn and AMeX-fixed, paraffin-embedded tissue sections with frozen
tissue sections. These sections were immunohistochemically stained by the ABC
method using mouse anti-rat monoclonal antibodies (MRC OX6, W 3/13, W 3/25
and MRC 0OX8). Almost all antigens were preserved well in either fixation
material. Among them, the sections fixed in Methacarn gave the best results
for histologic, cytologic and immunohistochemical study. In addition, it was
clearly shown that a fixation method should be selected according to the anti-
bodies used. (Accepted on October 4, 1988) Kawasaki Igakkaishi 15 (1) : 6—12, 1989

Key Words (1) Immunohistochemistry 2) Lymphocyte 3 Lymphoid tissue

@ Fixation (B Methacarn

JIBERRY:  AGRKEE I Department of Human Pathology, Kawasaki Medical
T701-01 BEHIAE 577 School: 577 Matsushima, Kurashiki, Okayama, 701-01
Japan



BEIEA 0 Ty b Y VSEROGEEMSIN, REEMILERBRRO 0D Methacarn FEEk 7

te

BAE, v b RIIUDEEOEREMIT I T
SO v ARERHFRCNTHE, 70 —F
AHPENMER IR TN B, D0 ) VoREREREH
FEo% ik, sr=) vEEARTS 7 4 VHET
R EEL T b 2 ENE L, BEILESEY
BefAeIsx2 58w, Lal, BT H
FHo g, Mo RFEE E L, JEBEEE
Mo RE N NEETH S, Iz T, FHT
LEBRKE, Thi v I THEMFCL
HNAHHBEEYELTW5.2" e b DBE,
wA= ) VEE, 57 4 IR LB
B e 7o MR SR e b S PiEnEL v, FIH
THEL T D DDHHH, WERSL, BREDE
Ma RS T 2R AL SBET S Dl
F4rcin {, BRETR MR RS S22 5
WORBRTH D, EREHOHEITIXFHE
IHIEL, HifkoEiie MEEEETIL:
{, ZBEAETTHIEY RN O 2 fE ]
HEThH. —F, B TCREE, SEFEOH
R, BRI 4L, Mo H rBEEC
fice, o, HiREYLREIREZ LS
o TETWS., £IZT, ZhbLEERERED
5%, Methacarn (Methanol-Carnoy) &% i
¢ AMeX (Aceton-methylbenzoate-xylene)
BB EAEY, BERD T 7 4 vEBEMET
T v P DY VAREROYRELHIBIE & T OREH
FOBRMERIC, LabiEow {EECE
BREDENE, ROV EL LKL
DOHET L TR

il

ME&LUFEE

74 AK—Fy PUEEFH 2008, M) EE
Blic. 7y M v 7 2 —ADBEBRESC
THERL, BEbBErHHEL, B 3mmic
MYIL 7o, MIBIL 288k H 13— % Methacarn
BEERC, —&% AMeX BEEKC CEEL,
XHE—WEREHB L. FEREEIUTOI &
{TH 5.

Methacarn [E5EH: (Tablel): 2 %/ — 1,

Table 1. Methacarn method

1. oMy (X 3~4 mm)
2. Methacarn ¥ (# &/ —n: Zmak)L
A EE=6:3:1) I TEE

18~24 /%]

(72858 % CRIER)

3. Axy—nl 2 ~ 3 [fH]
4. 2% ,—1T1 4 IR5fH
5. ZRBEEAFAIL 3 BfH)
6. WEE@AFNIL 1 Fefe
7. Fourv 1 1RgfiE]
8. =357 ,vI 1 IfH
9. 57,4 vII 1 5
10. 37,4 v 9 HFEl

1. =357 4 vas

semkia, Bifgx 6:3: 1 DEATREAL
=3 O Methacarn BEEE TH 5. HTIL 7=
M TE D Z DEERNC AN b, FRC
CI8~T2WRAREE L 7z BB EIZ AR % 8%
B 7 EH20F L T BiKiE -
7= T2~ 3WM, # &/ —AHTHLT
BO4ERBT 7. FiWT, BREBMHBA F1LI1T
3WEMHE, XHIEEBMRA T HIHL T LI
M, ¥ v vic 1REREL %, BFHEV5
R57 4V (FAT7 4 v (58~60°C) LK<
57 4 v (56~58°C) DEE) T 1B/HE, <5
74 VERSBLTIEHR, b7 74 vk
SHWLUCHIBRBEEL, <7574 v %
LT7moy 27 %ER L. 574 viEE
lpm CHEYIL, 7473 VATA FIRETL
7z,

AMeX ¥ (Table 2) : MiYIL 782 H
LHLHACEERL TR Ve T 2 VICA
h, —20°C c—BEHEEL. FHKix4°Co
7 b VB LTIEHOM, ROTEROT &

Table 2. AMeX method

1. Moy (EX 2~3mm)

2. 7 b VEE (—20°0) —B
3. 7 b vk (4 °CoER) 154y
4. HREEpA FN 3043
5. FruLv 3047
6. 237 4 (58~60°C) 2 IR
7. 57, i




8 N B

PV LTI 4EAT o . BT, KR
Flg A F 1T3040/, FovvT3008EE
L, W57 4 v (58~60°C) DT 2k
HMREL, <574 vEHEY L r ., 72 EH
Lic. 20257 4 vibke 1um L,
TAT IVATA PR L T, 4

BAES: MR 2 7 37 a4 L ETES
oA~ FIZ AN, sfsHEBaEE (OCT com-
pound, 74 v v a7y 7 M) Nz ot
BAESERTARCHEBE L. K7 V4 AR
FEHWTES dpm ZHYIL, 7AF I VA
A4 VR LIz, 254 F# 5 ACEET LA
VIR IEBICER T 0SREEL, 4°C el
RLTEW 71 VIRARK, FEICT304
HEELE. T 7 e b vIbEhHEL, B
O30 HIEEL L 7.

TRk L« Serotec #- (Bicester, Eng-
land) O~=v 2$i5 » b £/ 7 v —F L HHET
HBH7 v b, =7 & Ta(MRC OX6), #i5 »
MRERAIAE (W3/13), #15 » b~ o2 —THi
fa (W3/25), $i5» b 7V~ THIM
(MRC OX8) #—k#ifk & L CH L 7. MRC
OX6 %, B Y v-t¥, dendritic cell, =7 =
Z7r—9, TLT—HD LML KIGT 5.
¥12, W3/131%, TV v-<B, NK #ifa, stem
cell Dv—~H—L&h, BY vBRERIGL s
W2 EED, TV VAEREBY vAEROE
HAubhTuwb, W3/25i%, ~ 8 ~THil
&, MRC OX8ix + 7V o +— THIM & KIS
L, ZhbDORICIZXIEILE T
5.

IR A B R B R R B
ABC #: (Avidin-biotin peroxidase complex
method) % {#HHL 7. E#i7c FIE L Table 3
WYL Iek, WYL TR, AREY
A VIR B I 2T REME A D B DT, B
FRALK SRS TR, 0.01~0.1% D7 v
v PBS K &, BES K T0.001~0.01%
DEFF v PBS B A HZ 1550 T ORIGIH,
PR 7 visEEBEE L. i, Hiko
RRELTELD 51D, —REAC ki
DRI i PBS 2 L CHIEX 1T - 7.

8 £ BE (152 %1% 1989)

Table 3. Avidin-biotin peroxidase complex
(ABC) method

Bis7 v, Birorv
PERBE~SAL A+ o 48— CIEEOMIE 304
(10% HyOs i 2 7 — )

EHY <mE GOREHABD i 3077
—RYTlE =i 304
% # (PBS) FiL 54 3M
A F AL TR (2001%?1%2 .

i 304
% # (PBS) FEE 54 3@
. ABC complex (100f5#%) =I5 304
10. ¥ #% (PBS) EiE 54 3@
11. DAB K
2. % %
13. Bgfe (h5 v FDO~=LF2 ) V)
4. BiK, HH HA

[SCR

©w

i R

MRC OX6 (XY Tix, vV v-2El
(follicle) & 50## (marginal zone) 28k <
Yug n, MRENNRFE P (periarteriolar lympho-
cyte sheath; PALS) o #ifaidiz & A & Btk
Thote. FEETIESLKDED Y v B
MEEinote. L, 2FCETE 8 5 k.
Methacarn 2 AMeX B X A6 T,
AT & Ak O EEMES e (Fig. 1.
La L, Methacarn #: T, K% (mantle
zone) 11l (germinal center) (T,
Y MR EEh e, W3/13 i\ Fho ki
B CHHBIRAE, REFHEO—HD Y vk
R LD, Vv ERAOMELEEA L
$eF 57k -7 (Fig. 2). MRC OX8 it
ROFHECENTH, BEIRFAEO—KD Y v
SERDBME & 7 5 7 (Fig. 3). W3/25Cix, #¢
ROWE TIEIRENMRAFE D U v BB & e
T THHL,Y BT IC R TG
i <, BB OHIELRETH D, o FHikiC
B TEBEMENZ E A EHR DR T

fiifa, Migko PO RAFRRE X, AMeX
IHEEM I R B & BIFTILDH % 538, Metha-
carn XL I HLIHEBEENRTED, A1 <) v
BEEMEHCS BT, MlaORE, FMcBeEn
+o0 Tz . Fiz, FERFIC~N<FFY ) Ve



KGR, D T 5 b Y v oSERONGFBEBEEN, LR RO D Methacarn [ g H: 9

vFig. 1A. A Methacarn-fixed section of the rat spleen for MRC

i ; o

0X6. Almost all the lymphocytes in the follicle (f) and the
mantle zone (m), as well as a few lymphocytes in the red
pulp (r) show positive reactions. The staining is absent in
the majority of cells in the periarteriolar lymphocyte sheath
(PALS ; p). (ABC method, x100)

Fig. 1B. Note that nuclear details are clearly seen. (x250)
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Fig. 2. A Methacarn-fixed section of the rat spleen for W3/13.
Lymphocytes in the PALS (p) and scattered cells in the red
pulp (r) show immunoreactivity. (ABC method, x100)
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Fig. 3. A Methacarn-fixed section of the rat spleen for MRC OXS8.
Some lymphocytes in the PALS (p) show positive reactions.

(ABC method, x100)
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Table 4. Comparison of Methacarn, AMeX
method and frozen method
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