
Technical method

8 After five seconds' staining they are removed and
briefly passed through water, 60% acetone, and
acetone and then air dried.

9 The slide may be viewed using bright field trans-
mitted light when titanium-containing areas
appear yellow. Better visualization is achieved
using reflected light with dark field illumination.

Results

Immersion of the section in sodium metasilicate
ensures good reproduction of the original tissue
morphology as this forms insoluble silicium dioxide
when heated. The initial heating period converts
any metal present to its oxide which in turn is con-
verted to the sulphate by the sulphuric acid. Titanyl
sulphate then forms a yellow precipitate with the
tannic acid solution.
The series of controls showed that:

1 This sequence of chemical changes takes place
with titanium salts in vitro and no interference is
experienced when aluminium, cobalt, copper,
chromium, iron or nickel are present.

2 A yellow precipitate is not produced by any of
these other salts using the same technique.

3 Titanium may be identified in animal tissue after
impregnation of the tissue with titanium salts
using this technique.

Figure 2 shows a section of human tissue obtained

from the location of a titanium implant that has
been stained with haematoxylin and eosin while fig 3
shows a further section stained using the technique
described. Figures 4 and 5 show sections of human
tissue containing graphite that have been stained by
the same methods, illustrating the similarity of the
two haematoxylin and eosin stained sections but the
differences between titanium- and non-titanium-
bearing sections when stained with tannic acid.

Our thanks are due to Mr G. Abbott for construc-
tion of the microincineration furnace, to Miss E.
Mort for technical assistance, to Mr J. S. Bailie
and the Department of Medical Illustration for the
illustrations, and to Dr G. Meachim for advice and
provision of the graphite-containing material.
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Letters to the Editor

No mouse model for H. influenzae infec-
tion

In a recent series of experiments in-
vestigating the toxic components of
H. influenzae type b, an animal model was
required for the demonstration of possible
in vivo effects.
There are several reports on the effects

of injecting or inoculating rabbits and rats
with H. influenzae (Schneerson and
Robbins, 1971; Smith et al, 1973; Moxon
et al, 1974). As in humans, rabbits show
an age-dependent susceptibility (with a
maximum susceptibility at three weeks),
which is explained by the level of serum
anti-type b antibody.

Rats also show an age-dependent
susceptibility to H. influenzae (only young
rats are susceptible) but this does not

appear to be influenced by the level of
serum antibody (Smith et al, 1973).
As the mouse would have been the most

suitable animal from the point of view of
availability and general convenience it was
decided to investigate the possibilities
of a mouse model for H. influenzae
infections.

There are two reports of infection in
young mice following injection of H.
influenzae: one describes injection of a
mucin-enhanced suspension (Alexander
et al, 1944) and the other injection of
infected CSF from children suffering from
meningitis (Wollstein, 1911). No report of
the effect of injection of a known viable
bacterial count of H. influenzae in mice
was found.
We carried out two experiments on 11

litters of strain CD-1 mice (Charles

Rivers (UK) Ltd) from 0 to 10 days old
each litter containing between 8 and 15
mice). H. influenzae type b (NCTC 8467)
was grown in Brain Heart Infusion (forti-
fied with haemin and NAD), washed,
counted, and resuspended in PBS and
injected one hour later. Each mouse was
injected (in the first experiment sub-
cutaneously and in the second intra-
peritoneally) with a 0 05 ml suspension
containing 107 viable organisms. The
mice never looked ill and no deaths oc-
curred in either series of experiments.
The animals were killed at five days, the
blood expressed from the head was cul-
tured, and H. influenzae was isolated from
two mice only, both in the intraperitoneal
injection experiment-one from the new-
born group and one from the one-day
group. In a third experiment a massive
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Letters to the editor

dose (5 x 108 organisms) killed neonatal
mice in two days, presumably by direct
toxic effect.
The possibility that this resistance

might be due to maternal antibody was
considered but no evidence of bactericidal
antibody was found in adult mouse serum.
We then confirmed that this organism

was pathogenic to young rats. There was
a 66% death rate at three days following
an intraperitoneal injection of 5 x 106
viable organisms into 1-day old Sprague
Dawley rats. The survivors all looked ill
and it was possible to culture H. in-
fluenzae from the heart blood.
We conclude that mice have an in-

herent resistance to H. influenzae infec-
tion which is independent of serum anti-
body and that they are not likely to provide
a suitable animal model for H. influenzae
experiments. It is interesting that rats also
seem to have a similar type of resistance
but this takes some time to develop so that
newborn rats are more susceptible. Rab-
bits and man, on the other hand, appear
to have a susceptibility dependent on the
absence of bactericidal antibody.

J. SILVIA CARGILL AND SHEILA E. MCKAY
Department of Bacteriology,

Royal Infirmary,
Glasgow, S4 OSF.
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Prognostic significance of serum levels of
fibrin/fibrinogen degradation products and
of myocardial enzymes in acute myo-
cardial infarction1

Fibrin/fibrinogen degradation increases
after thromboembolism and in patients
with acute myocardial infarction. It
has been suggested that an increase in
the level of fibrin/fibrinogen degradation
products (FDP) in the first few hours
after myocardial infarction may be of
prognostic significance (Almer et al, 1 972a
and b; Baele et al, 1972 and 1973; Morris
et al, 1974; Okuno and Nelson, 1974;
Choudhury et al, 1975). The serum levels
of some myocardial enzymes (ME),
especially lactic acid dehydrogenase
(LDHI) and creatinine phosphokinase
(CPK) and their isoenzymes, may also be
related to the severity of the attack (Peel
et al, 1962; Sobel et al, 1972; Konttinen
and Somer, 1973; Wagner et al, 1973).
Though the prognostic significance of
serum FDP and ME levels in acute myo-
cardial infarction (AMI) has been studied
for each individually the significance of
their levels jointly has not been inves-
tigated. We present here a preliminary
report of such a study in a small number
of patients.
Serum FDP, CPK, and LDH, levels

were measured in 23 patients with AMI
within 48 hours after admission to the
intensive care unit. The FDP levels of 39
patients who had been in the intensive
care unit were also recorded. AMI in
these patients was diagnosed according
to the usual criteria. FDP levels in 20
patients in the intensive care unit who
were not suffering from any form of
thromboembolic disease were measured as
controls. FDP was measured by the
method of Merskey (Merskey et al, 1969)
and ME by the usual techniques.

Eleven of the 23 patients (47 8 %) had
FDP levels equal to or higher than 16
mg/l. Only two of the 20 patients (10%)
in the control group had FDP levels
above 16 mg/l. Reports of the proportion
of patients with AMI who have raised
serum FDP levels vary widely from 6 6%
(Almer etal, 1972a), 17% (Baele etal, 1973)
to 34% (Okuno and Nelson, 1974).
Perhaps the high proportion (47-8 %)
among our patients was owing to the fact
that in our area AMI patients take longer
to reach the intensive care unit.

Of the 11 patients among the group of
23 who had an FDP level higher than
16 mg/l within 48 hours of admission
three (27 7%) died. There was only one
death among the remaining 12 patients
with an FDP level lower than 16 mg/l
(8 3%). These mortality percentages are
similar to those reported by others for
patients with high FDP levels-namely.
260% (Almer et al, 1972a), 52',, (Baele
et al, 1973), and 22 % (Okuno and Nelson,
1974). However, when considering the
maximum FDP level during the whole of
a patient's stay in hospital the mortalitv
percentages were different. Of 21 patients
with a maximum FDP level higher than
16 mg/l three (13-60%) died, and of 17
patients whose FDP level was never above
16 mg/l two (118 ') died. Thus, an
increase in the FDP level seems to be of
real prognostic value only when it occurs
in the first 24 to 48 hours.
The results of a study of coincidental

serum levels of the myocardial enzymes
CPK and LDH1 and of FDP are more
interesting. Out of eight patients with
raised FDP levels (> 16 mg/l) and levels
of CPK > 400 U/I and of LDHI > 500
U/I three (37*5 %) died (see table). But out
of three patients with raised FDP levels
and low enzyme levels none died. Out of
seven patients with a high level of one or
both enzymes and a low FDP level only
one (1666%) died. Finally, out of six
patients with low levels of both FDP and
enzymes none died.

These findings suggest that FDP and
ME levels are of more prognostic value

Seru,n Level No. of .Ao. Mortality
Patients died Rate

(%)

FDP high 8 3 37-5
ME low
FDP high 3 - -

ME low
FDPlow 6 1 16 6
ME high
FDP low 6 -
ME low
Total 23 4 17 4

Table Mortality in 23 patients with
acute myocardial infarction correlated
with serum FDP levels in the first 48 hours
and maximum serum ME (CPK and/or
LDH1) levels during the patients' stay in
hospital

'This study was supported by grant no- FDP high = > 16mg/I: FDP low = -- 16 mg/1
12/129/1974 from the Instituto Nacional de ME high = CPK > 400 U/I; LDH, > 500 Ujl:
Provision. ME low = CPK <400 U/l; LDH, 500 U/l
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