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® |ntroduction: 4541 F 2UE

® = M (LBt (histochemical stain)
¢ vt JRE - SR - H EAEE

® iy aH 4 By B (immunohistochemical stain, IHC)
® IHCHERIEFREfigfr e
® IHCHL &SR ?
® IhntBE—ZXN{Emarker !

® & En(in situ hybridization, ISH)

® |SH x IHC x histochemical stain SfE#E
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Histology Specimen Workflow Example
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Surg Path for
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Specimens
are Grossed
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are created
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onto tissue
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Move
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embedders
to cutting/
microtomy
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Blocks are
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Prepare
slides for
staining

LI TZUN G

BIOTECHNOLOGY,INC.

Specimen Material

H&E

slipping

Staining/cover

= Specimen = Supplies
Tissue Material = Bio Waste
=P Slides
(i )\ I8 22
_. Slide _. Pathology
Assembly Offices
L ‘ / . W,
& 2
Off Site
o =/

https:// www.medlabmag.com/article/1436
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l,\ I’/, )‘f__[\\g_.
¢ T, [ /L:./{Q

&R (Formaldehyde, CH,0)

Paraformaldehyde (PFA, = higher polymers of formaldehyde)
Helly’s solution

Bouin's solution

Davidson’s solution

Zenker's solution

Glutaraldehyde

Osmium tetroxide



Armamentarium

TOXICOLOGIC PATHOLOGY, vol 30, no 4, pp 524-533, 2002

Copyright © 2002 by the Society of Toxicologic Pathology
DOI: 10.1080/01926230290105721

Fixation o Testes
Comparison wit

JOHN R. LATENDRESSE,! ALAN R. WARBRITTION,! HENNING JONASSEN,? AND DIANNE M. CREASY?

! Pathology Associates, National Center for Toxicological Research, Jefferson, Arkansas 72079, and
*Huntingdon Life Sciences, East Millstone, New Jersey 08875, USA

modified
Davidson’s
solution

Bouin’s .
colirtion
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Fisheries Revearch Agency

) National Research Institute of
FERA Aquaculture

When the liver of trout is
fixed in either 10% neutral
buffered formalin or
Davidson’s solution for 35
minutes, a substantial
amount of soluble protein
still remains in the tissue
fixed In 10% formalin,
whereas virtually No
soluble protein remains in
the tissue fixed N
Davidson’s fixative

Soluble protein {mg/g tissue)
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Fresh

1 0% formalin (neutral
buffered)

Davidson's
solution

(0]
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100 pum

B H
IHC for tripsinogen in the pancreatic tissue in the liver.
Rabbit polyclonal antibody was used as the primary

2 tr'\b‘gfjcj/'enicity remains only in the tissue

fixed in NBF
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(histochemical stain)
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Masson Trichrome - B[H4848 & FILIA
Picro-sirius red - B |H 446

Periodic acid Schiff (PAS) - lifH -~ $hii&
Alcian blue - )% ~ &

Toluidine blue - mast cell, 4£ £, etc.
Luxol fast blue (LFB) - 1H%% #a

Nissl stain - fHz& T ~ nissl body
Congo red - JHE# (FF{motER)
Alizarin Red S - $5E&

Von Kossa stain - §5E&

PTAH - f=&HlL ~ 8= ~ &

Oil Red O - i)/ (frozen section only)

Prussian blue stain - Fe3+
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* YHME
* AfEE (solubility)

* W[4 (adsorption)
* ZHHLREE (tissue permeability)

* (LEEE
i
© (LEAHAE 0 0 — 2SEM

® Covalent bond, van der waal forces, hydrogen bond

12
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®* Hematoxylin and Eosin stain (&& /K2 -4 Lt

* HEEAE ARRYA A

* RS CmMESYE] > TIRE o %R
o BE
F.

—_J

I

(% FERS ~ dHiEZE) -

N

* ORI - BRMERYR] > HYpH = 6.7 - 6.8 A EdEE B i ALAY I
ks G o (AR 2410

E\ :PA Wl L

vl




Masson trichrome 7 /-2
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w2 EAIM LR — > ERALE %Uzﬁﬁﬁtjé’ﬂﬁﬂﬁﬁiﬁ%@)ﬁéﬁ
0 B7Rg HPTE dHaE A A l_ﬁa REH Lt

I B [E 4 8 FHBouin’s solutionfi&{E4H4% » 345 BIlfEE FIoR [E] 2y
DY‘SH?L_{T % o /ﬂuvauﬁ%éﬁgﬁﬂaﬂ/ijfﬁ \¥?L %@jﬁ/J\%ﬁ%ﬁﬁ
N I_JEI’ﬁE/\‘f °

Phosphomolybdm/PhospmamgAummmm(a%) Q‘)Q Qo ® o

water

® \Weigert'slron,

Hematoxylin
Biebrich Scarlet/Acid Fuchsin

Solution

‘ Aniline Blue Solution

tsue

Laslowski, A., A modified silver methenamine
Masson trichrome stain using methyl green for

staining of renal biopsies. Journal of
Histotechnology, 2016. 39(2): p. 66-71.




Trichrome Masson
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Staining Interpretation

Collagen : Blue
Muscle Fibers : Brick red (f547 fJ &i7%8)
Nuclei - dark blue

15



Trichrome MassonZ

¢ EOEARE

* HEFR LA E

* Ffgwashiy/KpH{E$E R
BILIAINAL or it

* HBFILAE

* ZYHIpH{EFER

* WhEERL-BEHIG < EEF RN 2
* EEHIK

Mt S HEA S

* ZYRIpH{EsEER

* JKEE(LEFRA 2

* JBEAL-MEMEEAL R EIF R E A

16
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Picro-sirius red Q_TAZ‘UN“?}
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* RIREAL > ERANEIRBFEE
E

o Y A EIRERE o 5 IR AR LSS

17



Picro-sirius red “
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Staining Interpretation
Collagen : Red

Nuclei : dark blue

Other tissue: vellow (L

18



Periodic-acid Schiff (PAS)Z. 3

2 [ A DY
%ﬁ@ﬂi =4
H?@%‘

Ei

N TE

—C—0OH HO, | 0o
+ 7

N
—G—oH Ho | “OH

A 1,2-diol Periodic acid

+ H;10,4
Todic acid

A cyclic periodic
ester
https://slideplayer.com/slide/4757820

- g (<O

&s( sulphonlc acid group

Schiff R (L&)
?H
15 02

H3N+{>=C %ON H—StCH R

AR )

+2RCHO
- H:80;

NHSO H ),Cl"

7 — > o

FLJECHA S R A B

= al<H

LAk

ﬂ‘

B HHBE

f_iﬁ éi/ﬁz%(neutral mucin)
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MOTT R
E4i

MNH2 MNH2
| f 3
/If
H2N=C>— ¥ +H,80; = HzN—{/ }L ~503H
1
O O
NHz NHz
H H
NHz NH-50 —(:E—F' NH-SOQ—C:;—R
=3 0 0
lf i | C]
raid v B
HoN—¢  %—C-503H 5 = E
N, (R-CHO) = [HaNESCE HzN—_\;>=Jo
e ~\1 T— o
Y ; P
NH2 NH—SOQ—(:;—F: NH-502-H

20

http://stainsfile.info/stain/schiff/schiffwhatis.ht

m
https://wenku.baidu.com/view/19806d24bd64783e09122b2a?pcf=2
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Periodic-acid Schiff (PAS)



PAS T &[]

* BGBIEYIE AR

* EAEE (periodic acid)ZeA Bk A

® Schiff solutionZ=xy

= == |

SR IE

® Schiff solutionfypH{E &

* H&EPHEAL

- (2 I ERRE AR

RS

TE SH %)

e

3 |
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* 194055 KHERY 19755/\1 CERGEIA T LR » R 2 Sy

1

H 4

®* pH2.5: ﬁndtﬁﬁfﬁa,%(sulfatec GAGs) © FlEEEF
(hyaluronic acid)

(glycoprotein) - F7ER R

M—l'l ‘J

® pH 1.0: Hi{LRERZZ (sulfated GAGS) » FEZET

%fﬂfa’jﬁ;_iflPAS?l‘EM (R ESR > NEHE
» S Alcian - PASZ: &

%ﬁ

24

JHIN

(glycoprotein)

BEHARAITFE A EAPAS A (L fif




LI-TZUNG

BIOTECHNOLOGY,INC.

SR TR :
o e (5

Staining Interpretation

Acidic mucin: Blue
Counter stain: Nuclear fast red

25



Alcian blue -PAS *
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Staining Interpretation
Acidic mucin: Blue
Neutral mucin: Pink

26



Toluidine blue Z/°3

LI-TZUNG

BIOTECHNOLOGY,INC.

* metachromatic dye » &M HE T BAR SRR &M > 1EA4[E
HYAHER T 2o A —HIEE

* HER4HAIA ZRYhistaminEY E 45 & 2R T

* B HMaERL A ANREE (mast cell tumor)

* HEIREIHYES M-E (sulfates, carboxylates, phosphate radicalsZs) &
EAEREERRE 5 NS S5

27



e blue ~
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Staining Interpretation
‘Mast cell: Purlple

5

' Other tissues: blue



Toluidine blue & H &

I.TZUNG

BIOTECHNOLOGY,INC.

29



Luxol-fast blue (LFB)Z /-3

S FH S B (5 R — FHES) A THYS D > S (myeline) HY RS &
TEREIRENE - 25 F DUB 2 P HEHEE Ay

* ([EHIRMESE R 70%EI TR > 751 SN ]

* EIREHC &R

EUR S EL (counter stain) - 85 L (E

Nissl| stain

30
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JH&E ~ PASH,



Luxol-fast blue (LFB)Z

31
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.'v. 4
327 —rreiiy i & T A
\ -»-q._" TGO L AT N T e

1 ¢ <3 N LR

PR
R

Staining Interpretation
Myeline: sky blue

Other tissues: H&E (counter
stain)
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Nissl staln

* (FiFdcresyl violet 4R AT NE 48 (endoplasmic reticulum) T2
B ELAESR Ry e T aiiEiz B Je gz (Niss| bodies) &t ki Es =t

Tt J~N

® LI/ SEESRS B ERSHh. 0+ HE




Congo red
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\ga\gﬁﬂi ':F‘ El/\jé'ﬂ; ﬁ‘l‘f‘?;l\

® Von Kossa

o {—5‘

o EEIMLEE

® Alizarin Red S (7§24l

o ifu
Zh.2

T & ER

2 PHIERZ BRI R

34
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* Phosphotungstic acid-haematoxylin staining E;?%%E&

- -— »® - - - - - PN >~ .ok . » -~ = <~ s ana

phosphotungstic i ,
%H(Iake plgment

AN
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® LR HYH
® frozen section only !

* fEEM

TESHAIT ] 241
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P AN =0 /1 BN L7
u)ﬁg glifl%/f_f%%fl%_L

(Immunohistochemical stain,
IHC)

38
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FIADUAS, SR ER A S 2B —ERVSGESEA > IE
PPiRe DEGE AR > B OH5 [ S P BRI EEERUE,
MR B DL R HH 2K

a ) SR B DAB

¥ ¥4 e e r . .

FOGE O WS RS c,, Background AEC Precipitate

if. \’\ ;‘“ -:¢ HzOz h Green

Pes N Y ,-,;*',.9 e o, g Secondary antibody

> | A, | gy - ‘ " I-

W Blocking reagent Anti-Ms/Rb Polymer HRP
il Epitope

A N _ \( N\ wep Primary antibody Ms/Rb

»%éﬁ‘a&}w%&fm JProtein = * Specificity

o fx\.\}ﬂ:.‘: ?:‘;6'3 r{@ — bt » Retrieval

i 2 o A A T e o R

L P ARCLY B R S l Orﬁggo%o

“.-‘Q‘,'%oy‘: “seined, te © §83382°

W :" v vq:,f.’ " i“’,."'~ L ;‘ ., ‘. . o * "

B MBI AT 3 3 3 3 3 3

f‘kf. oA “‘a‘.;‘g-gé‘g‘ Slide (+) poly-L-lysine coated glass slides
SRC Toson Technology CO.,LTD www.toson.com.tw

= ——— 2 A | Y P a2
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IHCIRER g Hrfig &1

A S MR GH SR e w2

)

G
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s R B
* R (PP IR SRR AT  (EUR A R = A
iR (antigen, AQ)zE A& » i [Hst & fir (epitope) B4
M df d ¥E7J<$(Hydrophlllc) i ina
odified Davidson’s sol 2B (Hydrophobic)
A T WS 9§@“@&~~- a2 i
Hydrophilic

SR A AT Y PR DU

40
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® Coated slides:

npdl

* [HI 5 T
* FIHEA S %

Adhesion mechanism of APS coat

—t 5

/\\\

Tissue section/cell
COO COO
A A
s lonic bond p
v onic bon v
" NH3+ NH3+ NH3+
| | |
Amino silane < (?H?)” (?H?)n (?H?)n
(Hydrophobic) | — g — 5 —gi — 0 — g —
| | | Covalentbond
glass S e ——— -

“HaHY &

LUI li

“"é

LI- TZUN G
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BRI EE

H ¢ S |

H_ - 5
R . + Hy0
{from traces of

H, o
- water in salvent)

Caflg

J-aminapropyltriethoxysilane
(APES)

Lsiicate 1ons)

]
e HO—Si—0—Si
- o o
H- H-
e o< . - P .
HEH o Si—0OH + HD ..I_1| W ?|
H‘: 0
CoHg surface of glass
activated AFES

He G
5.
L
H-, :—|2
Ce i Si—0H + C.H-COH
Hy o
':-::'F.—?
activated AFES
D 1
- HO—5F 00— 35i
HgCo
L ]
H Ha

2 Ce—8—O0—85—0——Si—
~ HpC

i .:HEI + H ,.\II:I

AMING Groups now covalenly
bound to surface of glass

41
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® Coated slides:

* (R A IR

JHE

pe
ELHE AN S %
LA B KM

gl
(L
A_L

=

ME
&

7.

)

HERHY £

.U-l'l li

BRI EE
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E 5

APS coat

Picture of comparison
of wettability

Adhesion mechanism of MAS coat

MAS coat with remarkably improved amino group density compared to

- APS coat

NH 4" NH4" NHs* ; :
| | NH* N2 NH NH NHa NHa+ nsapphobic Plus Slides
((lin)n (CHa)n (?Hz)n | . | . | . | : | .

—Si—0 —Si—0—Si—
| | |  Covalemt | | |
(13 9 Cl) binding (l) O |O

—Si—0 —Si—0—Si— —5—0—S—-o-s-—

ASP coat <hydrophobic= MAS coat <hydrophilic>

MAS coat

Antreated Slides
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® Coated slides:
* (B R F ATy AT 0 BAHARAYE
* FHARA G E

= piegi V)
° %/—\~%E}IL7J< f_&n_ e APS( Amino Silane )coating
slide
* MAS-GP coating

 Gelatin coating

1B EHE

N

e Silane coating
e Poly-L-lisin coating
* Non-coating

43
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® Coated slides:

* (3 A FRMETEM > BRHAREYE

N W

1B EHE

JHIN
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biJF{&18 (antigen retrieval)_ />3
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®* Heat-induced epitope retrieval (HIER)

® Citrate buffer (pH 6.0)
Boiling ( >95°C ) for 10~40 minutes

* EDTA (pH 8.0, pH 9.0, pH 10.0) Cool down > 15 minutes

®* Enzyme-induced epitope retrieval (EIER)

®* Trypsin
® Ficain

RT : 15~40min
* Pepsin or 37C : 10min

® Proteinase K

45



b {£18 (antigen retrieval).

. HIER by EDTA

HIER by CB

HIER by dH,0

. Pro.K treatment

SEREEREYE LT P TIdd2 4482 gl 4 = T
S-S LS ST EEE & tarraesn neS ZSFFHEE
CeinBeee pi¥A SRTmggsavace B £
iR AEEREE & =5 T uygal B b
5 OETER i = GRUFLAZ e
E CEZEETh %
® - -]

LI.-TZUNG
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Qillil A

(Nuclear proteins)

AMiAfES & H (Cytoplasmic

proteins)

AR EE H  (Cell membrane
proteins)




S /A= /]
SES

— 3
/!\P

45 (Deperoxidase)’_ /

LI-TZUNG

* JHBRAHEE NI B E L= (endogenous peroxidase)

* /Dy EiEEH(background signals)

18 [ T H, O fa 3 & 7 DU R A hE R 1

47



wmEElE (Deperoxidase
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| 4 4
4 ,g?/ ;R
‘ M. ; 4
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* HBPREHEPIR AR R

® peroxidases, phosphatasesz

* JHERIZ R _FAVEET o B A YR KM

* [KIHCZ{#Hcoated slides > [fjcoated slidesst B 5 #5oRAYFR /K M

O Bﬁ%ﬁ qu ;‘}?/fﬁ E[/\j | g G& | g M : Untreated Slides

Hydrophobic Plus Slides

49




#4kas (primary antlbOdyT)ZUNG
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%1 (polyclone) Kz BEE#k(monoclone)

A EYfE (host) R [E]: rabbit, mice, goat, etc.

* bifighost FRAL HIEAVYEA gEAH[H] !

MifE g (diluent): PBS, citrate buffer, BSA dilution, etc.

S I8 m S ~ BfE] ~ IR - Bl —SCPiieis A EIERY V) 5 SHA
S FERRF rT RE A wetHE]

50
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4R B (primary antibo

.8 'ac \5de

0 *\ _©

Y
w % ,‘.

A TR W 8 e

dh s -
PR

NI e TN  ant-EGFR
15 [ R e ! antibody
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K& (secondary antibody) /£~ o
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* {RYIEkTiAEhost » EEFES T EZ hostHVbiRG
® Goat anti-mouse
® Goat anti-rabbit

®* rabbit anti-mouse, etc. \

http://www.blossombio.com/eNews/20190708/index.ht
ml

* ZEfZ%i(chromogen)

®* ABC (avidin-biotin complex)

®* LSAB (labeled streptavidin-biotin)
* Polymer - af## 52 AR Ebiotin38 » Rr5 M4 K BURE & 5=
* HRP/ AP conjugated (HRP-DAB, AP-AEC)

52
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R4 difs (secondary antibody) /£~ 5
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* {PJakpiAzhost » EEFES T EZ hostHYHiAS
® Goat anti-mouse
® Goat anti-rabbit

®* rabbit anti-mouse, etc.

* ZEfZ%i(chromogen)

®* ABC (avidin-biotin complex)

®* LSAB (labeled streptavidin-biotin) o
* Polymer - af## o AR M biotin+8 - 5 520 R BRI &5 B =
* HRP/ AP conjugated (HRP-DAB, AP-AEC)
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CD31
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TUNEL assay
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Labeling Intensity Labeling Intensity .
Target Formalin Davidson Target Formalin Davidson
Brn-3 ++ + Interleukin-1 3 ++ ++
Brn3a ++ ++ Interleukin-6 ++ ++
Calbindin ++ ++ Inducible nitric oxide synthase ++ +
Calretinin ++ ++ Laminin ++ ++
CD3 ++ ++ Monocarboxylate transporter-3 ++ ++
Choline acetyl transferase ++ ++ Major histocompatibility complex || ++ ++
Chx10 ++ ++ Myeloperoxidase ++ ++
Cyclooxygenase-2 ++ ++ Nestin ++ +
Ciliary neurotrophic factor ++ ++ Parvalbumin ++ ++
oB-crystallin ++ + Proliferating cell nuclear antigen ++ ++
ED | ++ ++ Protein gene product 9.5 ++ ++
Collagen VI ++ ++ Protein kinase C-o. ++ ++
Fibroblast growth factor-2 ++ ++ RPE-65 ++ ++
Y-Aminobutyric acid ++ — Rhodopsin (RET-PI) ++ ++
Glial fibrillary acidic protein ++ ++ Synaptophysin ++ ++
Glutamine synthetase ++ ++ Tumor necrosis factor -o. ++ ++
Heat shock protein-27 ++ + BB-tubulin ++ ++
Heat shock protein-32 ++ ++ Tyrosine hydroxylase ++ ++
Heat shock protein-70 + + Vimentin ++ ++
Ibal ++ +
Grading scheme: — = minimal specific labeling, + = weak, specific labeling, ++ = intense, specific labeling.

Chidlow. G, et al., 2011. Localization of a wide-ranging panel of antigens
in the rat retina by immunohistochemistry: comparison of Davidson's

solution and formalin as fixatives.
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® Double stain &
* 1PiZ A [H]host
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* fanHI4HRE A DNA or RNA LNV ELRY)E (genetic material)

* (EAE

—pe
* ¥

EAEHYERET (probe) st HIFT 75 ZEHY AL R
Hfluorescence (FISH)EY, chromogenically (CISH) 5 7A3 #5825 faHl]

il

Antibody

Protein
i target
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®* ISH — Advantages over IHC
* B HISHRE N 25 S RORTH A
® FRHIERIAN Y B B (A5 ERIHCAROAD)
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ISH X IHC X Histochemistf
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*ISH + IHC: g5 HLf#

* DRIISHE &% ity i B R A
A AE 7 IHC IS
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A REZ ZIHCHYPLR =3 - —

https://acdbio.com/science/applications/research-solutions/dual-ish-and-
ihc
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ACE2 + PAS
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