
Technical methods

of the sacrifice of some resolution as a result of the
reprocessing.
The complex folding of the giant cell outer mem-

brane (Fig. 2) was a characteristic feature. The
tangential section (Fig. 3) also shows these folded
membranes.

The authors wish to thank Professor J. C. Goligher
for access to the pathological material, and Professor
E. H. Cooper for the use of laboratory facilities.

Albot, G., Parturier-Albot, M., Camilleri, J. P., and Diebold, J. (1970).
La Maladie de Crohn colique. IV. ]Etude cytologique et
ultrastructurale des infiltrats inflammatoires plasmocytaires
et 6pith6lio-giganto-cellulaires. Sem. H6p. (Paris), 46, 1545-
1566.

Hallowes, R. C., and Streek, P. W. (1970). The use of the 'tissue
sectioner' in selecting histological features for electron micro-
scopical study. J. Micr., 92,217/222.

Kobemick, S. D., and Thomas, M. (1970). Selecting and preparing
tissues directly from paraffin blocks for electron microscopy:
a new method. (Abstr.). J. Cell. Biol., 47, 108a.

Letters to the Editor

Automated Antibody (anti-D)
Quantitation Technique

We were interested to read the article by
Gunson, Philips, and Stratton (1972)
concerning inherent errors within the
automated antibody (anti-D) quantitation
technique using the Technicon Auto-
Analyser. However, we are unable to
agree with the authors' statement that
non-linearity of graphs, obtained by
plotting reciprocal of dilution against
optical density, is due to loss of antigen
excess (antibody excess).
The following calculations are based

on the conditions occurring during the
reaction phase using the technique de-
scribed by us (Judd and Jenkins, 1970),
and show conclusively that one is always
operating with a vast excess of antigen:
Assuming, (1) the molecular weight of
IgG anti-D is 150 000, (2) the number of
D sites per red cell (R,R1) is 20 000, a 20%
red cell suspension will contain 2 xl O"
red cells/ml.

According to Avogadro's number,
1 gram molecule of any substance will
contain 6 x 1023 molecules, hence 6 x 1023
molecules of anti-D will weight 150 000
grams. Therefore, 1 ,tg of anti-D will
contain

6 x 1023
1-5 x 10 X 10s molecules
ie, 4 x 1012 antibody molecules.
A 20% red cell suspension will contain

2 x 109 x 20 000 D antigen sites per ml,
ie, 4 x 1013 D sites per ml.

In our experience an anti-D of Iug
per ml requires to be diluted 1:100 for
automated assay and this dilution will,
therefore, contain 4 x 1010 antibody mole-
cules per ml.
As equal volumes of red cell suspension

and serum are used in the AutoAnalyser
4 x 1010 anti-D molecules per ml will be
distributed amongst 4 x 1013 D antigen
sites, that is to say 1/1000th of the total
number of D sites may be combined with
antibody molecules assuming that all anti-
body is bound. In order to obtain anti-
body excess within the AutoAnalyzer one
would require more than 4 x 1013 mole-
cules/mI, ie, lOsg of anti-D/ml to be run
through the system undiluted. Ifone postu-
lates two antigen-combining sites for
each antibody molecule then this figure
can be halved, but at no time does one
use this technique with such vast amounts
of antibody.
We find a satisfactory standard graph

can be obtained when operating within
the range of 1:1000-1:4000 for a 20,ug/ml
standard, ie, between 0 02 and 0 005
,ug/ml. Under these conditions any non-
linearity of the graph cannot be due to
antibody excess.
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Our calculations show that almost com-
plete agglutination is achieved in this
system with approximately 25 antibody
molecules per erythrocyte; an antibody
concentration of about 0-018 ttg per ml.
Further increase in antibody concentration

leads to a proportional increase in bound
antibody but does not materially affect
the degree of agglutination. We note these
authors now quote a range for their
standard graph of 0 005 to 0-02 jsg per
ml whereas our comments related to their
previous graph of 0 0115 to 0-115 ,cg per
ml (Judd and Jenkins, 1970).
A large antigen site excess is required to

maintain sufficient erythrocytes so that the
number of bound antibody molecules per
erythrocyte remains small. 'Loss of
antigen excess', in this context, arises
when the number of bound antibody
molecules per erythrocyte is such that the
degree of agglutination is no longer
directly proportional to anti-D con-
centration and does not imply excess of
antibody molecules over antigen sites.
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