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Tirawatnpong S. Inmunoperoxidase staining techniques for antigens and antibodies detection,
and their clinical application. Chula Med J 1988 Dec; 32(12): 1105-1119

The immunoenzymatic methods are now commonly used in laboratory diagnosis and researches.
Several immunoperoxidase staining procedures have been described. The basic principles using
conjugated and unlabelled peroxidase antibody methods have proved to be quite satisfactory in localizing
sites of antibody-antigen reaction. The use of hapten, protein A and avidin-biotin-peroxidase complex
(ABC) can aliso contribute significantly to the staining methods. The sensitivity and specificity of several
immunohistochemical methods are compared. In general, the ABC method is found to be highly sensitive,
easy to perform and produced the most intense and least background staining. The unlabelled antibody
(peroxidase-antiperoxidase : PAP) method also yields satisfactory results, but is less intense than the
ABC method. The applications of immunoperoxidase techniques represent an advance in clinical
diagnosis and routine work, but additional evaluation, development and standatdization are required.

Reprint request : Tirawatnpong S, Department of Microbiology, Faculty of Medicine, Chulalongkorn
University, Bangkok 10500, Thailand.
Received for publication. September 9, 1988.
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1. Basic Immunoperoxidase methods

2. Protein A Peroxidase methods

3. Hapten-Coupled Antibodies methods
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Avidin-Biotin Peroxidase methods
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1. Wwisuuaudanldfauualad

2. 18 primary antibody 1% IgG (e alu
monoclonal antibodies)

3. 18 secondary antibody (Tluuaudvaddise
auyjiuiﬂagﬁu species @gUWAUN319 primary anti-
body) 1% Anti IgG

! A a1 [

4. lag1sn3a  complex AT lRaulvas
MINAFAUFIUH (Bu Peroxidase-antiperoxidase, Protein
A, Avidin-biotin

5. \@y substrate-chromogen Wiiiaf

6. Counterstain, mount ¢3¢ mounting media
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1. Basic Immunoperoxidase Methods
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1.1 Direct method nsdendiduaawdsilasls

wauAuaddinwiz@easnee PX (labelled primary anti-
v a ar 1 (5) Aadd o Vl'v I3 |
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1.2 Indirect method (Sandwich) § 2 Tuasulanly
wau@vadd (unlabelled primary antibody) fauuw
weuAlIuidasnIvnen uddeuriuedie  secondary

i ia A . o
antibody N@easnae PXx(®) 44 secondary antibody #
[ < - HE€ I a P . = a  as
mdLﬂuLLauﬂuaﬂmaauyﬂulnm&au species L@gINUNL
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EERT primary antibody iw primary antibody

Qna%”mlum:@hu secondary antibody 7il5@aailu goat

or swine antirabbit immunoglobulin labelled PX (Iudu
adda A A ¥ v "\ ad .
ilanu uazdinlfldnievnaninAg direct 1w
labelled secondary antibody 8413 alaiy primary anti-
body N&3199n species agnulavanooiia 3917
naxpumeudianlduinng (3UN 1B)
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1.3 Labelled antigen method \Tuau@va@dinwng
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wauAauuIgnTUTINaNndedaasnty PX (U7
1C)

1.4 Enzyme bridge method (Triple sandwich) 14
primary, secondary WR: anti PX antibodies fouuu
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1.5 Peroxidase-antiperoxidase method (PAP) 1t
primary I8¢ secondary antibodies douvuLaudlaunaw
Aus1eL uiadauriudiy PAP complex(® secondary
antibody 3\ TudnTenls93:wiNg primary antibody iy
PAP complex (3Ufi 1E) anti PX dpaaiouandad

. a v o . . PR P R =
species \@B3UAL primary antibody 35334 lsdmanzd
2214 primary antibody @38V INAK IWINE anti PX
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LLauﬂLﬁmuu’numamwwmmaummlw antigenicity
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2. Protein A Peroxidase Methods
Protein A (JulUs@unniaasadvas Staphylococcus
aureus (Cowan strain) W1 IR3uRURIU Fe 109 IgG

20980 LALIgNEIUINETIL species UazdIFWNIDAA
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2.1 Two-stage protein A-peroxidase method 15
. . a & Ad a ) ¥
primary antibody Nilu IgG gaNUUUOUALINNGY W)
fonriuday protein A Aaaasingan PX(112) 554
Vé‘: ~ o a € )
sansonasauwt lavaueudiauuacusuduadd (U
2A)
2.2 Three-stage protein A method 1% unlabelled
_ S : . .
protein A {JuaAATo3IUTLHIN IgG V03 primary anti-
body AIULUUBUAIU uaz IgG V89 anti-PX fidariu
PAP complex('3) (gﬂﬁ 2B)
-~ - : o
5 protein A-PX #fiuszlumiuaznmsvinenly
¥ o
1816 n wialarwhgauasiinnuiwmnzinn ez
81013019 primary antibodies lawa10@7 uazangad
species 19 9 labiianzas SevamnlEswiuds PAP
Adﬁl v . = . dl ]
(@350 2.2) lael¥ protein A (Hudasanszwing
. o . . 4 o
primary antibodies nsad species "4 NuU PAP
o € . A oaada a U4
complex NFATAN species wia I3RI9NU Iz Twwsiann
3 primary antibodies 1@3nau w38 monoclonal anti-
. d a
bodies YWATUNITNUY

:V o ¥ e/ «
uanniidainldreutiesiaia uas  back-
ground vpamitauanalrle luseuwy non specific
. . 2 . - A (7] .
staining W31z 19 protein A fil3a990 N \Wa IR affini-
ty g9 lumaduivaauzes Fe 189 IgG ualaimanzan
[ 2 X a cada ., [T

azlsipnuuTwianIairasnil intrinsic IgG 11 inter-

stitium WA plasma cells

3. Hapten-Coupled Antibodies Methods
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Toe35n5 amidination('%)
3.1 Indirect hapten-labelled antibody method 1t
. . dln L g Py
primary antibody N@@a8 1NA3E hapten JaNUULIWALIN
' v v o W . . Ada [
nau WAILauNUaIY antihapten antibody NAAKKINAIL

(15) a
PX\'®) (3Un 3A)

3.2 Three-stage hapten-labelled antibody method
1% antihapten antibody iNaifludnanlossening
haptenated primary antibody U haptenated anti PX-PAP
complex('®) (Eﬂﬁ 3B)
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Tuanavasueufivedd laeAf amidination wu :1d
hapten 20 laiana deduylulnayfu 1 Tuana ik
usinzn§ues hapten 114 antigenic site 1WOTUA anti-
hapten antibody 3aiilunslRUfATeveImIdBaANNAN
X . o e
2u MlFrrTaaTIRsumuaudlIunImIutes 9 e
uas hapten-labelled antibodies 481313 aldluniida
Wiy double immunoenzymatic staining 14 F3heafia
. - - Qs t z 5
non specific binding fugmyssnauvaaioiiounzinas
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4, Avidin-Biotin Peroxidase Methods
Avidin \Tu glycoprotein Tul4117 siwdnlaans
68,000 URzH{19 4 binding sites avidin § affinity g\‘llu
o o “ L. a4 a . o [ d
N139UNY biotin 4IA8 vitamin H uszilu coenzyme N
ﬁ'[maqmé’nn’h‘lé’adwmmuﬂu (dissociation constant
10" M) @7¢ nonimmunologically-noncovalent bond
168y 4 Twana uaz@iany enzyme PX ldlawend
glutaraldehyde &% biotin s w1TnduiLBaylulnayiu
wae PX lélawendd covalent bond
4.1 Labelled avidin-biotin method (LAB) 14 primary
. da a o e PL] .
antibody Na@aa NNY biotin (biotinylated antibody)
Fouuuuaudian udroaviudae PX-labelled avidin('?)
P
(3Un 4A)
4.2 Bridged avidin-biotin method (BRAB) |4 primary
. da . L. o« g .
antibody 1#@aa 1nA2L biotin (biotinylated antibody)
¥
fouuuuandian us2ls unlabelled avidin 8971 amin
ffaariudae biotinylated PX avidin 3xfludutiansening
- . - o
biotinylated antibody W&z biotinylated px(17) (3Un 4B)
A v g o a . . 1
AINMIN avidin JUNL biotin lastinaniies
] 3 ° md:d I a0 o ' g
wiwiti i lRIs AT lagandnifdns 9 dnanadng
v da a Ay A v
fundeasinuaudvadtss PX lasass wiadwsns
atinaawu
14l w.et. 2523 Hou uszams('®) 1dusuy
Y.} Vel 5 ) - .
Jinasauldianaly uazazeiniudn Ao Indirect
bridged avidin-biotin technique (IBRAB) %38 Avidin-
biotin-peroxidase complex method (ABC) Tawld un-
labelled primary antibody fouayuuUaUGIL USIEDY
@78 biotinylated secondary antibody W&z avidin-
biotinylated PX %38 avidin-biotin-PX complex (ABC)
A 1 Ad: A'
(3UN 4C) wnu I TRARNaN hseImMInaseuNIn
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Indirect method, PAP method, Protein A Peroxidase
method, Indirect BRAB (IBRAB) method uaz ABC

ptoumusudsunionoudveddladidiylunloiosndiaa
uazmsthszynd imandtin
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method WU13% Indirect Uz PAP waanafwdniias
awlageweld §9u PAP uaz IBRAB l¥nawe 9 fiu
5% ABC 'l.ﬁwaﬁﬁqﬂ delkarwlvasmanaseuginh
PAP f9 8 \m

dda

Towagﬂ'zﬁnuuuli’mnﬁqﬂluﬁﬁ]qﬁuﬁa ABC
VAT
1. Warahgann
4 aw L4
2. IRAUNRTALIUUAS background Haw
3. 35n3dandne

4 ﬁﬂwbmﬂu’qumﬁngﬂémmu
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FmnmItananis Immunoperoxidase N3 4
acda « aa ad e [
rulUizlominadin  Tesiiminlulsausasay
a
A3 1-3

Identification of Ig classcs@’

Diagnostic in tumor pathology

Identification of viral antigens

Table 1 Clinical applications of Basic Immunoperoxidase methods.
Identification of polyclonal cytoplasmic immunoglobulins : kappa and lambda light chains in
lymphomas® and multiple myelonla(19)’

,complement components, other protein components®!?¥ mem-
brane bound antigens eg. 8-2 microglobulin, lymphocytes subsets®¥ in skin disease,
renal disease(zs), autoimmune and others

acid phosphatase for identification of prostatic carcinoma metastases 26
human chorionic gonadotropin for differentiation of ovarian and testicular germ cell
alpha-fetoprotein in hepatocellular carcinoma®@®

hepatitis B Ag(zg), herpes simplex virus Ag(3°), rabies virus Ag(31)
Detection of autoantibodies and Ab to infectious diseases in serum etc.

@n

—_—

pemphigoid(35) etc.

Table 2 Clinical applications of Protein A Peroxidase Methods
Detection of autoantibodies of various IgG subclasses in immune neutropenias”~’, immune
thrombocytopenia(33), systemic lupus erythematosus(34), pemphigus and bullous

(32)

diseases363%)

Identification of viral antigens
Study of autoantibodies

cerebellar degeneration®D) etc.

Table 3 Clinical applications of Avidin-Biotin Peroxidase methods
Detection of Ig and other proteins containing cells or tissues eg. in thyroid disease(1®)
Detection of leucocyte-population antigens including T & B cells, macrophage, HLA-DR +
cells and inflammatory cellE with monoclonal antibodies in tissues of many other

Japanese encephalitis(38), HIV antigen in AIDS(39), Rabies Ag

antinuclear antibodies in SLE(40),

anti-Purkinji cell antibodies in paraneoplastic
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1. msﬁnmﬁeqiﬁlmitﬁwu Herpes simplex virus
(HSV) type 11
TumsdszpimmIvesamsuwnoenaas e
\eungenan w.a. 2520 Flasuuazame ldlauananu
m3finw1fagUAnatkwy Herpes simplex virus (HSV)
type Il 9nd8e9 cervical swabs 898@5ARENNT

d o4 o o
AIUUN ATTINUNIY

i]W]aQﬂiﬂin‘liﬁﬁ

uraauas lifannsurasvasnsaaelutasnnen uas
/%%'amnm@nﬁm%’umsmsaa%’nwﬂsau?ﬁwﬁau%’ﬂau
uang@ud lasnenagwiasns ﬁv’amﬁaauﬁqmw
WA 2527 DAADUNBILN W.A. 2520 91U 577 HIBENS
nnm3taun i Tade37 direct method lagld peroxi-
dase labelled rabbit anti-HSV type II uainl#iAa&ae
H,0,u8z 3,4,3'-4'-tetraaminobiphenyl hydrochloride
AFnfadinanalu cytoplasm 284 epithelial cells (gﬂﬁ

o P
5) WAGILRAIIUAIIN 4

Figure 5 : Herpes simplex virus type II antigen in cytoplasm of epithelial cells from cervical smear (X 400)

Table 4 Incidence of Herpes simplex virus type II of women with symptomatic, and asymptomatic vaginitis
and/or cervicitis from cervical swabs by direct immunoperoxidase staining method

patient n positive for HSV
n %
Non-symptomatic 141 25 17.73
Symptomatic vaginitis/cervicitis 436 58 13.3
Total 577 83 14.4

X ! A 1
nnualkagUd Wy HSV type 11 Tuauldfly
memmsmaamsam%alwﬁmaaamm:m%amnmgn
A ¥ ad i o A Aad
Fa3unsmainunsunsaTanmeludszing, sasndie
\ulyadu wisiauAaie HSV type II audd udatlu
- 4 w ,
Jepewn (latent) DIWU HSV type II a1n@18813 cervical

| o 1
swabs 17.73% ﬁ?uluﬂ%vl’fﬁ’lttﬁ@\‘lﬂ’lﬂﬂiﬁﬂdﬂﬂﬂ@uﬂ:/
v
%%aﬂﬁﬂ&lﬂgﬂﬂﬂlﬂ‘ﬂu% ®IUNTINATIINY HSV type I
Y A da XX a a & 9
VLQ 13.3% TIDINIINLNAVUUDIANAINNNTAALTONE
ﬁ;a%wﬁu \B% Neisseria gonorrhea, Candida albicans %
[AUINMT detect w1 HSV type II deAshvinde
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2. msnszneved hianugmivinlussunbszan,
1 LA
aauna19vea1 e Encephalitic 1103 Paralytic
Rabies(43)
] v < ar t
Tuszninel) 2530-2531 1diAudatnague s
a o WY1 Ad o ¥ ) w Vv
lusundafnioFiadolsaRwgilaihanlsomen-
8INTIAUIIGT naamuqulmﬁm’a W7 3 A
871N ULY encephalitic 4 778 WRE paralytic 3 318 \Wa
° s Qs [l (3 =4 a Qs
inranasuaslufunautlu 10% Wasundu 7 Tu anda
HuBUFIUA9 9 289 brain regions 111U embed 1u
W131WU @@ section wu1 6 luaTou uddaiaase
mlaTruoudau  @ei%  Avidin-Biotin Peroxidase
¥ \ o X
Complex @MUTUABUATINI 9 AIU
1. deparaffinized section ¢1¢l xylene U8z ethyl
alcohol
2. wolw 0.1% trypsin in PBS pH 7.8 fi 37°C
6 Wi (Weter aldehyde linkage MiAaanAIILY
wWafunduwwAulyl), s19lu PBS pH 7.4
3. block non-specific background @2t 2%
normal goat serum 20 wfi
4. flaude primary antibody (horse anti-rabies
Ig) 139979 1:500 M4 29 goat serum 45 ¥, &19lu
PBS pH 7.4 uazfioude normal horse serum 139979
4w
1:500 tWatllu control
5. Sauee secondary antibody (biotinylated
goat antihorse IgG) 130379 1:300 u 2% goat serum
30 wfl, §slu PBS pH 7.4
6. utlu 0.3% H,0, in methanol 30 W1¥i (e
block endogenous peroxidase activity), aalu PBS pH
7.4
7. Saudae avidin-biotinylated peroxidase
= ¥ ¥ = I 3/
complex (1n3un¥nanld 30 wif) win 30 wf, delu
PBS pH 7.4
8. %4@ 0.5 mg/ml Diaminobenzidine 11 PBS
A Y P A a v oW
fusuay 0.01% H,0, waliitanaie 9 Jusde
UINKU
o. utlu 0.5% CuSO, lu 0.15 M NaCl 5 Wi,
SIUINAU

vy - A - 4 Y 3 a
mideumueudnunisusudvoadlavlssugivnleseandiaa
I aa
uazmalszynd ldmundiin

1113

10. counterstain #2¢ Gill’s Hematoxylin 1-2

11. wrlu tap water substitute 2-3 W), §19
PINEU
12. dehydrate aae ethyl alcohol U8: xylene,
mount LLa:@Jé'f’wné’mqamsﬂﬁﬁwﬁwmu 40x
X oaod
13. Control wadnmInasauh lTikasussval
9/ 4 - a9 g 1% = € [ . 4‘ 1
Qﬂ'mimwuqumm fandmuuaudusddaaliSadnu 1w
) ) ) X -
anti-Herpes simplex virus ua:'lﬁuaauawaoﬂuﬂnm
'Y o . . [ o« W A
flaneae) horse anti-rabies Ig Tuwaufiudn iWagaw
PUANITLVRINIINAROY
@ = ¢ a
WRVBIN THDUAUTAALUTER N  (neurons) N
ﬁvl’ﬁ'wamﬂui}ﬂ (inclusion bodies) fFuraadulu
cytoplasm, vnaaasAuiilu diffusion staining Aula
(Y dl =t Q- fA 1 Qv A -]
Faruunilafiuiuwadn lui i Sad@afaiisves
hematoxylin (gﬂﬁ 6)

[ 3
P 1

nnmadenlasld™s ABC # wudidianw
Fwzuazanulaann Luaamnwu'hsawuaummlu
maaﬂs.mnlunnmu maowumua%wumaama
Favwilafiouny control 'memm'mmmmu,ﬂm
1Hwdosfidmsifenaseumasadtu 9 vwileds
a9 &

[ ¥ < [v) [

3. MurHIvBuFaa Ivauaas lvdundves
vy a v ¥ dag o v
gihelsanugivinniil3aey

o oar .l Av A A’ dll = a o v
NWIRDNTUTATIeT W.a. 2530 UazHINAY

o a ' & e ) 2 ) da da v

aniumiey lemAudeinssuesfihefifudiadulsn

A mn'[sawmmaﬁwmaumgs nmmuqaf[sﬂ

fada UITURIUA 9 VoIRNBUALUTUTIN -70 °C da

¢t Cryostat WU Tzanth 6 luATaU UASHNANNNTTY

ad & P o ¢ o e v . . .

Winllaufinadnun aretunld primary antibodies

+J4 monoclonal antibodies & membrane antigens U4
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Figure 6 : Rabies viral antigen in neurons in the cervical cord enlargement of a rabies patient. Dense peroxidase
reaction in the form of inclusions, is present in the cytoplasm (X 400)

Figure 7 : T8 (suppressor T lymphocytes) : Stain for membrane antigen of lymphocytes in brain tissue (X 1,000)
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Figure 8 : Anti-Purkinje cell antibody of an opsoclonus patient, brown staining in the cytoplasm of brainstem

neurons (X 400)
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