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Use of orcein in detecting hepatitis B antigen in
paraffin sections of liver
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SUMMARY This study has shown that different supplies/batches of orcein perform differently and
may fail. The "natural" forms generally performed better although the most informative results
were obtained with a "synthetic" product. Orcein dye solutions can be used soon after preparation
and for up to 7 days without the need for differentiation. After 10 days or so the staining properties
become much less selective. Non-specific staining severely reduces contrast and upon differentiation
overall contrast is reduced and the staining of elastin is reduced. Copper-associated protein positivity
gradually fails and after 14 days is lost.

For demonstrating HBsAg in paraffin sections of liver, it is best to use orcein dye preparations
that are no older than 7 days and to test each batch of orcein against a known positive control.

Orcein dye solutions are now commonly used for the
detection of hepatitis B surface antigen (HBsAg)
and copper-associated protein in paraffin sections
of liver.' It is generally believed that orcein dyes
from a single source should be used. 2-6 Variable
results are obtained with different reagents perhaps
because of different manufacturing procedures or
significant batch variations.

This paper evaluates the ability of several com-
monly available orcein dyes to stain HBsAg and
copper-associated protein in hepatocytes. It demon-
strates not only that orcein batches differ in their
ability to stain both of these components but that
any given orcein solution deteriorates with time so
that it loses its capacity to distinguish the structures
under study from the background. This is an
important point as there have been conflicting reports
as to the effect of age on orcein solutions used for
HBsAg demonstration.3 4 7

Material and methods

Material from one formalin-fixed liver wedge
biopsy was used throughout this study. This liver
was shown to contain HBsAg using immuno-
peroxidase methods;8 in addition, the patient's
serum contained HBsAg in high titre. Sections
(4 ,um) were prepared from this routinely processed
paraffin-embedded liver wedge each time staining
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was evaluated.
Eight samples of orcein were supplied by: Sigma

London Chemical ("natural" batch Nos 89C-0264
and 59C-0254 and "synthetic" batch Nos 31 F-0441);
Raymond A Lamb ("natural" batch No 5094);
Difco Laboratories ("natural" batch No 3220);
BDH Chemicals ("synthetic" batch No 5575420A);
Clin-Tech ("natural" batch No 2106); Hopkin and
Williams (Gurr Products) ("synthetic" batch No
14018).
Each orcein preparation was dissolved to a

concentration of 1% (wt/wt) in 700% ethanol and
adjusted to pH 1-2 with concentrated HCl. Orcein
staining was performed by treating dewaxed and
hydrated sections as follows: acidified potassium
permanganate (50 ml 0 5% aqueous + 2 5 ml 30
H2SO4) for 10 min; 2% aqueous oxalic acid for
10 min; washed in tap water; stained with orcein
for 2 h at 22°C; washed briefly in tap water; rinsed
in 70% alcohol; dehydrated, cleared and mounted
in DPX. Evaluation of the staining properties of
each orcein batch was made at various intervals
after the solutions were made from zero time to
28 days. Only one staining bath of each dye supplied
was prepared and these baths were then used for all
the evaluations (Table).

It was apparent that after 14 days in solution all
of the orcein batches required some differentiation
(Figs 1 and 2). This was achieved using 1 % hydro-
chloric acid in 70% alcohol for five seconds after
exposure to orcein. For this reason a duplicate set
of slides was included at both the 14-day and 28-day
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Table 1 Orcein staining ofHBsAg and copper-associated protein (CAP) in paraffin sections of liver

*Orcein supply Reaction Age (days) of orcein solution

0 2 7 14 14 + diff 28 28 + diff

1. Natural HBsAg ++ + ++ +++ +++ ++ +A+ +
CAP + + + + -
Elastin + + + + +-- A-- +-
Non-specific - - + +++ ++

2. Natural HBsAg - - - - - -
CAP - _
Elastin - -

Non-specific +- + - +- +- A+--+- +
3. Natural HBsAg +++ + ++ + ++ + + + +++ +

CAP + + + + + - -
Elastin + + + + +A- + +
Non-specific - --- +-- +-- +-- +---

4. Natural HBsAg + + + + + + +
CAP + ++ + + + A-
Elastin +- +- +- +-- + + -

Non-specific -- +-+- + +{
5. Natural HBsAg - - +- -

CAP - - - - - - -
Elastin
Non-specific +- + - +- +- +-- A--+-

6. Synthetic HBsAg + + + + +A- +±
CAP +-- +-+ - - -
Elastin + + +-+- + +
Non-specific +- +- +- + +A- +A+ A-

7. Synthetic HBsAg + + + + +A- ++-
CAP + +- + +- +- - -
Elastin + + + + +- +A- A-
Non-specific + + -+A- A-+ A--

8. Synthetic HBsAg ++ + +++ +A A- ++ + + +±
CAP + + + + + + + + + - -

Elastin + + + + +A- ++-
Non-specific - -+A-- --- +A- A--

*Suppliers are not identified.
+ + + + = increasing positivity.

+- + - - = decreasing positivity.
- = no staining.

diff = differentiation.

evaluations in order to assess the effects of differentia-
tion.

Results

The relative merits of each dye were assessed by
reference to the following criteria: HBsAg positivity;
presence and intensity of background staining;
staining of copper-associated protein; staining of
elastin.
The intensity of staining reactions are graded

according to the scale shown in the footnote to the
Table. Rather than mention the source of each
orcein, each batch of orcein is given a code number
in this Table.

Discussion

The results obtained indicate that there were distinct
differences between the staining properties of the dye
samples. One "synthetic" sample gave very good
results revealing much granular detail in the HBsAg-
positive cells and demonstrating copper-associated

protein particularly distinctly (Fig. 3). Two of the
"natural" samples also gave very good results which
were consistent, but two of the "natural" samples
failed to demonstrate HBsAg-positive cells at all.

This pattern of reaction continued until the
evaluation at 14 days, when all the positive staining
dye solutions began to stain normal hepatocytes.
Therefore, it became difficult to distinguish between
HBsAg and copper-associated protein "containing"
hepatocytes and normal hepatocytes.
At the 14-day evaluation it became apparent that

all the positive-staining solutions required some
differentiation. This was achieved using a standard
time necessary to reduce the background to an
acceptable level. Even after differentiation at 14
days the results were not as satisfactory as at the
fresh, 2 and 7 days. Contrast was reduced between
positive cells and the background, copper-associated
protein positivity was gradually lost and elastin
staining was reduced with differentiation. At the
28-day evaluation these changes were so marked
that the study was discontinued.

There may be many reasons why these differences

431

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.35.4.430 on 1 A
pril 1982. D

ow
nloaded from

 

http://jcp.bmj.com/


432

* '. X-:.;-S:0o~~~~~~~~~~~~~~~ ....

'I i I a ' A ; i

i4

..

..S ?9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
%>...............:.......t 8 '

Fig. 2 As in Fig. I but after minimum differentiation.
The contrast between positive cells and normal cells is
decreased. x 400

in staining properties occur; orcein is supplied as

either "natural"9 or "synthetic" and is traditionally
produced in the "natural" form. This is achieved

Kirkpatrick

*
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Fig. 3 Optimum results obtained with sample 8 at
the 7-day stage. Good contrast, HBsAg-positive cell
detail and well demonstrated CAP is shown. x 400

by the action of ammonia and air on lichens (infor-
mation supplied by Sigma Chemical Co, London),
converting orcinol into orcein. "Synthetic" orcein
can be produced by the same procedure using
synthetically derived orcinol. There seems to be no
clear indication that one form of orcein was superior
to another.

It has been suggested'0 that some types of orcein
require increased concentrations of orcein and HCl
and this approach may be of value in trying to
improve the performance of a given dye sample.

It is, however, recommended that a laboratory
should consider whether the orcein in use is in fact
the best available for HBsAg demonstration. It is
not suggested that orcein from one particular
supplier can be guaranteed for use in HBsAg
demonstration, indeed both the most and least
effective samples in this study were obtained from the
same supplier.
The method used in this paper offers the simplest

use of this technique which can give excellent results
which are reproducible in a routine environment
where relatively inexperienced staff are often required
to perform such methods.

I am grateful to Professor JO'D McGee and Mr AJ
Chaplin, for their help, and the following companies
for providing the orcein samples and relevant
information: Raymond A Lamb; Difco Labora-
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tories; BDH Chemicals; Clin-Tech Limited; Sigma
London Chemical Company; Hopkin & Williams
(Gurr Products). I am grateful to Mrs D Smith for
typing the manuscript.
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