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Modified Staining Method for Hepatitis B Surface Antigen (HBs Ag) and Its Mechanism
Masachika SenxBA, Hiroto YamasHiTa, Hideyo Itakura (Department of Pathology,

Institute for Tropical Medicine, Nagasaki University.)

Abstract: HBs Ag in the hepatocytes have been stained by orcein methods. However, not
only HBs Ag but also degenerative and necrotic cytoplasm of hepatocytes are occasionally
stained by the method, that makes it difficult to identify HBs Ag. Moreover, orcein dyes
have different staining properties from lots to lots, that causes difficulty in obtaining a
stable result. Therefore, we tried to modify the orcein method and found that the proce-
dure using a sensitizer (ferric ammonium sulfate or uranium nitrate) after oxidizing
solution gave stable and satisfactory results. By this method, in the hepatocytes, only HBs
Ag are stained positively. The mechanism of function of the sensitizer is not clear, but
we considered that Fe or U ions occupy small gaps in the protain molecular structure in
the cells before orcein molecules occupy these gaps and that the method does not give a
false positive result. It is also suggested that various HBs—staining—dyes can react with
We

developed a new staining method for HBs Ag, using Resorcin— fuchsin. The results of

SOsH groups which are formed by the oxidization of SS groups of proteins. have

our method were also discussed.
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Table 1. Reaction of HBs Ag staining dyes with functional groups
Reagent name Functional group Or Rf Af At Vb
Ethylmercaptan SH group + + + + +
Oxide ethyl mercaptan SS group + -+ + + +
Benzensulfonic acid SO,H group + + + + +
Formaldehyde CHO group + + — — +
Acetone CO group -+ -+ + +
Acetic acid COOH group -~ — — -
Aniline NH group — — — — —
Distilled water — — — —

+ : positive — : negative

Or:

Orcein solution

Rf : Resorsin fuchsin solution

Af:

Aldehyde fuchsin solution

At : Aldehyde thionin solution

Vb:

Victoria blue solution



184

EAnEohs. coBfuiv v v e 72V
B l~3BMARLDR VI ALY Y e 722y
DR FOWMBERIEF O /N FOWERB L
TLES D ThS. P2 iegFET (ETE55.8)
U OWMBEST vE=Yv ALYy I VETF (K
TE238) % LOMMEY 7= A (A LB
MoRtuc@ETs LE2b0%.

VATV e 72y vERBRIC BIT B BEE 0 E
FA L VHEBIT BT B R O B3 L AR
EEZbRS.

fEEy 5 = 1 pELEANR D & HBs #iED
Gux D HEL 2B D T20~308 X BU At v,

A VBRI A - —Pr y VBRETREAK
g ) DESE VLT LeReB2 210
L. ZoBEAzA A4 vEESN a—Amino-
L. ZoBEIIA LS VEES a—Amino-
orcein, fB—Aminoorcein, 7—Aminoorcein, a—
Hydroxyorcein, §—Hydroxyorcein, y—Hydroxy-
orcein, 8— Aminoorceimin, 7—Aminoorceimin,
FOREGZTX bR I T 5 (Windholz, 1976)
fedbEL2 bhd. BclIRE SR 501, =
DT FED/NE Y a—Aminoorcein, & f—
Hydroxyorcein %% < 2 —Hh —%wm o FHFED
LDEELZDLRD.

Fed VERIBAKT SEHT L EQRaER
BEOBERH5. L LY LIEREL L X RES
Lowiss.

Fred vRERC AN S B ORI FEK S Im]
Thotenl.2ml e L7 a Rt p I, F g
F DBELESIE0.2mUER A N2 5 & L.

VYNV e T 2y VRAER T AR o o
VIIEA YRV T2y (AA2H  BAEEES
k), 77vv (Ruz#) BERICERLE

Fr
A

VNV e Ty vt rr v e
PR FTHRDL. ZoFETEH HBs HiFir R
LOME Y R 7 ) VB TR AR SR O R T
5 & RRT HHEREETT 5 o it MiRE
A=k bor— bR e A fomin 1 Y
fe7 v = — L CHIRE R SRl oBe s gt d 17 5
EELVERNE LS.

HBs HRGERIT #0000 Bl e cxs
DTN EEZ DT, HiEHEL L oERA R

BEwloml Fob R AnA vl vHERK, T
AT N e 7 72wV, 7LTEFeFt=v
YuyR, €27 bV TEHERGBHE, VATV e T I
VHERE A A0 2ml FOME TRET, AFA VS
AR IS ORI LI EORTH A~ F A%
VB TSR T 7. MBRESORb I
REKE A CHEBIcT > 7. BiEZ: HBs HiE
BEBELIE LT OB E S MIEELRZT L0

55

HBs Ag
Oxidize
(l)H OH
|
O::?::O Q::?::O
{ HBs Ag
Addition of dye
Dye
0=§=0 0=8§=
l ]
HBs Ag

Fig. 2. Mechanism of HBs Ag staining method.



RO L HIE L7, f5892 Table 1. 0 22 < TH
5.

Table 1. X b, =i HBs PURHMARENTE
vx SHEE, SS#, SOH Hic K& =4 2 & a5
%. bickic HBs $iFicsid s SSHA2HFT5 >
AT 4 VAEERY AT 4 VA, ARy 4 LA
~C4%\ (Dressman, et al, 1972). Table 1. »
R L vaFic k5 HBs FURRA TR AT 4
VISR T AL LI o TAAG YEEECL, &
DANK VBN ORE UL BT E2bRhD
(Fig. 2).

SH#: ¥} X ¢ SS#ic HBs #iFEH e nfpett B h
R TRbE <57 4 VIR REBET 508
HhewEEZBRS. L Liss bEgfk/s LT HBs
PUE g3 el . 2 oA HBs JURGRORK
%60 °C i Tt w75 & HBs BiFzMRIb:
Licgta X h s o L bilikho SHES SSir
RIbx#E o ToeEWRENBLEEEbh D, L
L SH#xe SSEAM{tLTAAK VLS Z
LIk VBRTESGIIRAEIND L 1.

Photo. 1. Well recognized inclusion type of
HBs Ag in liver clls.
(Modified orcein method X 100)

185

Bt L v efal, LIS S e T
VB, TAT R N e 77 o VIR, 7T
b Ve T s VIR, TAF e N FA = v
WogBENG. L LEZ Y THERLEOAT
eI R, 2 DM BYFaE ehicik
COEMNEIET B 72idiz, CO L RItb%iE o +HBs
HER 2 e 5. LasLEZ b Y 7 HG
g o2 CO & Rt i o g\ fodic Bt
Yerio o EFEZ OIS

df VYIS T s VR DB &S
BOGEH D, 1975) BBHBIDIT Y T 7 » VD
4 v P & REWTS TN T = A MR

(LM, 1975) % HBs HiEBMD <57 4« Vi
BT, B UEEoF e viis b ks
FTote. CORRTZ V=T A RICEERD &
HBs HURPESS & o—3t Abhieh -7

¥F & 0B

ek A vECIEIFHITR o MlaE KR L
T, RITEE BRI - oA s He b H X HBs

Fat

Photo. 2. Highter magnification of Photo. 1.
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Photy()~ 3. HBs Ag in peripheral areas of the Photo. 4. Highter magnification of Photo. 3
hepatocytes., (Modified orcein method X200)
{(Modified orcein method X100)

Phote. 5. Inclusion type of HBs Ag localized in Photo. 6. Highter manification of Photo. 5.
hepatocelluar carcinoma. (Modified orcein method X200)
(Modified orcein method X 100)
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