
Technical methods

microscope. There was a possibility of damaging the
glomerulus in this manoeuvre and of specimen loss
during fluid exchange in subsequent processing.
With the present method, each glomerulus is proces-
sed in situ on its resin support. Provided that it is
properly mounted the glomerulus remains attached
to the resin in the entire process. Handling the
specimen during preparation is thus facilitated. Loss
and damage of glomeruli are also minimised. The
preparation time for transmission electron and light
microscopy is shortened so that the entire process
can be completed in 3-4 h. The results are compar-
able with those produced by the previous method.
Correlative microscopy is therefore possible within
two to three days.

Thus this method is a useful alternative to the
silver tape method in the preparation of isolated
glomeruli for correlative scanning and transmission
electron microscopy as well as light microscopy. We
hope that it will extend the role of scanning electron
microscopy in the diagnosis of glomerular diseases.

We are indebted to Professor MH Ng for his kind
permission to use the facilities in the Electron Mic-
roscope Unit and to Mr CH Ning for photographic
assistance.
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Letters to the Editor

Peripheral white cell counts in Australian
aboriginies

Bain et al' have commented on the lowered
white cell count and absolute neutrophil
count in blacks of African and West Indian
origin compared with north European
whites, Indians, and Orientals. Other
groups of blacks of different ethnic origin
may not show this difference.
We have recently studied the aboriginal

community of Yirrkala (population 1022)
in North East Arnhemland in the Northern
Territory of Australia. The total white cell
counts (x 109/l) in apparently well adult
men and women (aged 12 or over) are

shown in Table 1.

Table 1 Total white cell counts (x 101I1)
in apparently well adult aboriginies

Sex No

M 131
F 191

White cell count

Range Mean SD

6-14 9 2
5-19 9 2

The mean percentage differential counts
in random groups of men and women were

calculated (Table 2). All these were appar-
ently clinically well, but some showed a
usually minor haemoglobin or leucocyte
abnormality. Thirty five subjects who were

well and had "normal" Caucasian values
for haemoglobin and white cell count were

also examined.
These figures are significantly different

from Caucasian percentages only with
regard to eosinophils. In the "normal"
group, only nine subjects had absolute
eosinophil counts of <500 x 109/l, 18 had

Table 2 Mean percentage differential counts in groups ofaboriginal men and women

Sex No Neutrophils Lymphocytes Monocytes Eosinophils

Random M 28 57 28 7 8
Random F 48 57 27 7 9
' Normar' M & F 35 54 30 6 10
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500-1000, and eight >1000. Our subjects
are members of a well established aborigi-
nal community whose faecal and footwear
habits have not changed substantially over

the years. Intermittent random sampling of
stools has shown a high prevalence of stool
parasites, especially of hookworm.
Malaria, however, was eradicated from this
community in the late fifties.
Although our investigation was not as

rigorously controlled as that of Bain et al,
these figures and those of others such as

Vaterlaws et a!2 working with Papua New
Guinea highlanders suggest that blacks
other than those of African origin have
total white cell and neutrophil counts
which are more akin to Caucasian rather
than black African values.

RA TOZER
Royal Darwin Hospital,

NT Australia
D WATSON

Nhulunbuy,
NT Australia
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Two further alkaline phosphatase staining
methods for immunohistochemistry

Alkaline phosphatase labelled antibodies
may be used as alternative reagents to
peroxidase-antiperoxidase (PAP) reagents
in the immunohistochemical method of

Sternberger.' 2 Visualisation of alkaline
phosphatase can be achieved by various
azo coupling reactions.35 We report two
novel staining protocols for alkaline phos-
phatase, one resulting in a green and the
other a brown-black final reaction product.
The new methods are described in relation
to the staining of human synovium.

Material and methods

Human synovial tissue was fixed in 4%
non-buffered formalin. The specimens
were processed by routine methods and
embedded in paraplast plus.

All chemicals used were of analytical
quality and were obtained from Sigma
(Munchen, FRG). Antibodies, if not stated
otherwise, were provided by Dakopatt
(Bohringer, FRG).

IMMUNOCHEMISTRY
An indirect alkaline phosphatase method
was compared with a standard PAP techni-
que. The first antibody was a heavy chain
specific rabbit antihuman immunoglobulin
diluted 1/50 (final protein concentration
0 2 mg/ml; alkaline phosphatase activity/
slide = 50 units).

Alkaline phosphatase was coupled to a

swine antirabbit IgG by the method of Mul-
ler.5

Standard staining methods for alkaline
phosphatase were employed.346 The final
reaction products comprised: fast blue BB
combined with naphtol-AS-MX-phosphate
and fast red ITR with the coupling reagent
naphtol-AS-TR-phosphate.
PAP staining was performed by standard

methods. The first antibody was used at the
same dilution as in the alkaline phosphat-
ase methods. The bridging antibody was a

swine antirabbit IgG diluted 1/100 (protein
concentration 0-1 mg/ml) followed by rab-
bit PAP complex diluted 1/100. The final
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reaction substrates used were 3-
amino-9-ethylcarbazole, diaminobenzidine
4 chlor-naphtol, or Hanker Yates reagent.

Novel alkaline phosphatase techniques
1 Fifteen milligrams of naphthol-AS-
GR-phosphate was dissolved in 25 ml 2%
sodium 5, 5-diethylbarbiturate (pH 9-2);
0-2 ml 10% MgCl2 was added to the incu-
bation medium. Twenty five milligrams of
variamine blue sale was added to this solu-
tion, which was filtered and used immedi-
ately after preparation. Incubation time
was 15-30 min at 20-220C. A one minute
wash was performed in 1 % acetic acid
before counterstaining.
2 A second staining protocol originally
used by McGadey7 for demonstrating
alkaline phosphatase in enzyme his-
tochemistry was adapted for this study.
Incubation medium consisted of 3 mg
tetranitro-blue-tetrazolium (TNBT) or

neotetrazolium chloride (NBT) dissolved
in 10 ml 0-2 M TRIS HCL (pH 9, 2-9, 4),
to which 2 mg 5-bromo-4-chloro-
3-indoxylphosphate toluidine salt was

added. Incubation time was 30 min at 20-
220 C.

Results

By the standard alkaline phosphatase
methods either blue or red final reaction
products are achieved. The blue final reac-

tion product cannot be combined with
haematoxylin counterstaining, whereas the
fast red ITR is well differentiated against
the blue background. The azo dye coupling
method described here for alkaline phos-
phatase based on variamine blue salt and
naphtol-AS-GR-phosphate yields a dis-
tinct green product, which, as far as we

know, has not yet been used in immunohis-
tochemistry or enzyme histochemistry. The
McGadey technique7 originally described

Methodological comparison of five different immunohistochemical results

Method Peroxidase- Alkaline phosphatase
antiperoxidase

Staining medium 3-amino-9-ethyl- Fast blue BB Fast red ITR Variamine blue salt TNBT
carbazole + + + +
+ naphtol-AS-MX- naphtol-AS-TR- naphtol-AS-GR- 5-bromo-4-chloro-
H202 phosphate phosphate phosphate indoxyl-phosphate

Number of incubation
steps 3 2 2 2 2

Colour of reaction
product Red Blue Red Green Black

Sensitivity Very good Good Good Good Good
Background staining Minimal Slight Slight Slight Slight
Counterstaining

with haematoxylin
possible + + + +
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