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Daily Penicillin Serum Concentrations
Following Injection of 1.2 Mega-units

of "All-purpose" Penicillin
A. E. TINKLER,1 A. J. HEDGES 2 & R. SHANNON8

In view of evidence suggesting that 1.2 mega-units of " all-purpose " penicillin (300 000
IU potassium penicillin G, 300 000 IU procaine penicillin G and 600 000 IU benzathine
penicillin) did not maintain treponemicidal serum concentrations during the week following
injection-which if true, might necessitate a reappraisal of prophylactic and treatment
schedules in wide use against syphilis-daily assays were performed to determine the
penicillinaemia levels in ambulant adult malesfor one weekfollowing intramuscular injection
with this dosage of two " all-purpose " products (168 assays in all, 24 each day).

Statistical evaluation of the results showed that the mean daily serum concentrations
were, in fact, treponemicidal during the whole week after injection. The means ofgroups
of24 assays fell within narrow daily ranges on each ofthe seven post-injection days, suggest-
ing that the long-acting component (benzathine penicillin) gives reliable and predictable
daily levels in a high proportion of cases. This is in contrast to those penicillins which rely
for their long-acting property on the oily gel in which they are suspended. On the other
hand, the extremes of penicillinaemia for any individual in a large group were shown to
cover a very wide range, demonstrating that a particular patient's failure to respond to
standard treatment or prophylaxis can be due to factors quite unrelated to the quality or
specificity of the product or to the sensitivity of the organism causing disease.

This paper reports the results of daily assays on
the penicillin serum concentrations found in male
ambulant patients during the week following intra-
muscular injection with an aqueous suspension of a
penicillin complex containing 300 000 IU of potas-
sium penicillin G, 300 000 1U of procaine peni-
cillin G, and 600 000 IU of benzathine penicillin.
The investigation was prompted by an unpublished

personal communication to the effect that, in the
treatment of a small number of patients for syphilis
with weekly injections of a compound composed as
above and at the same dosage, the serum concentra-
tions during the week following injection fell con-
siderably below the levels to be expected from a
perusal of the literature.

1 Director, Department of Venereal Diseases, United
Bristol Hospitals, Bristol, England.

'Lecturer in Bacteriology, Bristol University, Bristol,
England.

' Chief Technician, Public Health Laboratory, Bristol,
England.

As this observation, if correct, would necessitate
a reappraisal of widespread prophylactic and treat-
ment schedules it was decided:

1. To conduct assays on each of the first seven
post-injection days on patients treated with 1.2
mega-units of the product which was the subject of
this personal communication.

2. To conduct, for comparison, parallel assays
on patients treated with another product of similar
composition at the same dosage.

3. To conduct a detailed statistical analysis of the
results in order:

(a) to delineate the daily ranges of penicillinaemia
within which the mean serum concentrations of
groups of 24 patients can be expected to fall
following this dosage, and
(b) to delineate the estimated daily range of
penicillinaemia within which the serum concentra-
tion of any individual patient of a large group can
be expected to fall following this dosage.
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In a complex composed of these three penicillin
salts, the potassium penicillin, being eliminated
rapidly, does not influence the serum concentrations
observed in this trial. Similarly, as most of the
procaine penicillin is eliminated within 24 hours
(Welch et al., 1953), the continued presence of this
penicillin is of progressively decreasing importance
in the maintenance of serum concentrations after
the first post-injection day. Further, as the com-
bination of these penicillin salts does not affect the
slow absorption of the benzathine penicillin (Welch
et al., 1953), the reported failure to reach satisfactory
serum levels during the week following injection
seemed to incriminate the benzathine rather than the
potassium and procaine salts. This trial is primarily
concerned therefore with serum concentrations due
to the presence of benzathine penicillin during the
week following injection. As it is not primarily
concerned with the clinical condition of the patients
or with the results of treatment, these points are
referred to only very briefly.

MATERIAL AND METHODS

Patients
The subjects were ambulant adult males suffering

from acute gonorrhoea proved by culture. All
patients were volunteers who agreed to co-operate
and all continued their normal occupations during
the trial. Treatment was by a single injection into
the upper and outer quadrant of the buttock.

One-half of the patients were treated with 1.2
mega-units of Penidural (Wyeth, England) (pro-
duct A) and the other half with 1.2 mega-units of
Retarcillin (Royal Netherlands Fermentation Indus-
tries Ltd., Netherlands) (product B).

Twenty-four assays were carried out on each of
the seven post-injection days-twelve for each pro-
duct-but, in order to limit the degree of co-opera-
tion required from the patients, no individual was
bled on more than four occasions during the course
of the week following his injection. Thus the total
of 168 assays involved 93 patients of whom 8 were
bled four times, 14 three times, 23 twice and 48 once.

Assay medium
This was sensitivity-test agar dispensed in 75-ml

amounts and sterilized in the autoclave at 10 lbf/in2
(0.7 kgf/cm2) for 15 minutes.

Desiccating dishes (12 x 12 x 1 inches; 30 x 30
x 2.5 cm) made from heat-resisting glass were used
to contain the medium (Simpson, 1958). Lids were

made locally from sheet aluminium. The dishes,
with lids in situ, were wrapped in kraft paper, and
sterilized in the hot-air oven at 160°C for one hour.

Indicator organism
Sarcina lutea (NCTC No. 8340), for which the

minimum inhibitory concentration of penicillin is
about 0.008 IU/ml, was used throughout these
investigations. It was maintained on nutrient agar
slopes at room temperature, with weekly sub-
cultivation. Before use in an assay a subculture was
always made on to a blood-agar plate to check for
purity. Subsequent broth cultures were inoculated
with three colonies from this plate.

Diluent
All dilutions were made in sterile human serum

which showed no inhibitory effect on the indicator
organism.

Solution ofpenicillin
Benzyl penicillin (Wyeth) was used. A stock

solution containing 1000 IU/ml, was made weekly
and stored at - 20°C.

Test sera
Specimens of whole blood were received at the

laboratory on the day of collection. After separation
the serum was stored at -20°C. All assays were
performed within five days.

Preparation of the assay plate
Two 75-ml amounts of medium were used for

each plate. The medium, after melting, was held at
50°C in a water-bath. The assay plate was set upon a
specially levelled surface. 75 ml of agar were poured
into the plate to form a basal layer and allowed to
solidify. The remaining bottle of agar was inoculated
with 1 ml of an 18-hour nutrient broth culture of the
indicator strain. After mixing by gentle agitation,
the contents of the bottle were poured over the
basal layer to form an inoculum layer. The plate was
placed at 4°C for 30 minutes to harden the medium
before cutting reservoirs and to arrest the growth of
the indicator strain.

Preparation of samples for assay
Three samples of test sera and one control were

compared on each plate. Individual samples were
tested undiluted and diluted 1: 2. The penicillin
control was diluted to a concentration of 0.125
IU/ml and 0.0625 IU/ml. The specificity of the test
was confirmed with penicillinase.
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Assay procedure
The plate was removed from the refrigerator and

64 cups of 9 mm diameter were cut in the medium
using a sterile No. 5 cork borer. Positioning was
facilitated by placing a rectilinear (8 x 8) grid beneath
the plate with 27 mm between its intersections. The
plugs of medium were removed with a sterile lancet-
headed needle.
The eight treatments were allocated at random to

the letters A to H and these letters were marked on
the template in the form of a randomized 8 x 8
Latin square. With the template in position the
cups were filled, using an automatic pipette adjusted
to deliver 0.15 ml. It was possible to fill all the cups
within five minutes. The plate was then incubated at
28°C for 18 hours.

Measurement of inhibition zones

The assay plate was examined by obliquely trans-
mitted light against a matt black background. The
zone diameters were measured to the nearest
0.1 mm with vernier callipers fitted with needle
points. All the zones were measured across a
diameter diagonally opposed to the major axes of
the plate, thus allowing a maximum distance between
adjacent cups.

Computation ofpotencies

The mean common slope (b) of the regression of
the zone diameter on the dyadic logarithm (i.e.,
log2) of the treatment level was first calculated from
the total level difference. The treatment levels were
undiluted (log2= 0) and 1/2(0og2 = -1).
The dyadic logarithm of the potency of a sample

relative to that of the standard (M2) was then
obtained by dividing the difference between sample
means by b; multiplication of M2 by 0.3010 con-
verted this value into a common logarithm (M10);
and the relative potency (R) of the sample was then
obtained as the antilogarithm of Mlo. The potency
of the sample in IU/ml was obtained by multiplyingR
by the concentration of the undiluted standard
(i.e., 0.125).

RESULTS

The results of the 168 assays, together with relevant
details concerning the patients, are given in Tables 1
and 2. Table 3 gives a summary of the observed
daily serum concentrations; the mean daily serum
levels are shown graphically in Fig. 1, from which
it will be seen that for each product the mean
serum concentrations obtained in this trial were

FIG. I
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TABLE 1
SERUM CONCENTRATIONS FOLLOWING INTRAMUSCULAR INJECTIONS OF PRODUCT A

Patient Serum concentration (lU/mI)

No. Age Weight Ethnic Day Day Day Day Day Day Day Remarks(years) (kg) groupa 1 2 3 4 5 6 7

0.02

0.06

0.03
0.03

0.03

0.03

0.02

0.04

0.05

0.04

0.03
0.05

0.02
0.01

0.02
0.03

0.02

0.03

0.02

0.03
0.04

0.03

0.03
0.03

Maximum 0.24 0.17 0.08 0.08 0.05 0.06 0.04
Minimum 0.11 0.05 0.03 0.05 0.02 0.02 0.01
Average 0.16 0.11 0.06 0.06 0.04 0.04 0.026

a A - Asian; E - European; N - Negro.

Re-treated at 9 weeks

Re-treated at 5 days

Re-treated at 7 days

Re-treated at 7 days

Re-treated at 3 weeks
and 6 weeks

Re-treated at 4 days

Re-treated at 3 days

Re-treated at 6 weeks

Re-treated at 3 weeks

0.06

0.06
0.07
0.06
0.05
0.05

0.05

0.04

0.08
0.08
0.06

0.03

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

0.24

0.11
0.16
0.17
0.14

0.17

0.13
0.19
0.13

0.20
0.16

0.13

27
22
33
42
23
45
28
28
34
31
27
44
28
37
24
31
29
18
35
20
27
24
25
32

24
44
44
32
44
24
24
21
32
28
25
18
29
24
27
36
27
34
21
27
20
21
24

0.03

0.05

0.02

0.04

0.04
0.06
0.03

0.05

0.02

0.04
0.06

66.4
70.5
70.0
59
63.6
67.7
65.9
70
100
73.6
48.6
72.7
68.1
61.3
68.1
74.5
84.5
66.4
63.1
68.1
72.2
71
70
65.4

70.4
70
61.3
67.2
59
84.5
64.5
62.7
70.5
71
70
65.4
71.8
66.8
70.4
68.1
71.8
62.7
62.7
73.6
60.9
71
71

N
E
E
E
E
N
N
E
E
E
A
N
E
E
E
E
E
E
E
E
E
E
E
N

E
E
E
N
E
A
E
E
E
E
E
E
N
E
N
N
N
A
E
E
E
N
N

0.05

0.05

0.06

0.07

0.06
0.07

0.05

0.05 .

0.05

0.06
0.08
0.06

0.13

0.17

0.12
0.14

0.10

0.09

0.08
0.08

0.05

0.12
0.13

0.11
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TABLE 2
SERUM CONCENTRATIONS FOLLOWING INTRAMUSCULAR INJECTIONS OF PRODUCT B

Patient Serum concentration (IUfmI)

Age Weight Ethnic Day Day Day Day Day Day Day RemarksNo. (years) (kg) groupa 1 2 3 4 5 6 7

40
23

*24
30
23
20
30
23
30
19
17
34
31
18
29
29
21
30
28
29
32
25
19
38
20
40
45
25
27
39
30
24
18
40
21
37
25
38
28
38
36
25
40
23
28
42

70
68.1
65.9
79.5
65.4
75.5
66.4
76.3
61.3
66.4
64.5
83.6
82.7
71.8
59.5
61.3
62.2
70
68.1
71
63.4
61.8
68.6
59
67.2
71.8
66.4
68.1
70.5
77.3
79.5
63.6
65.4
67.2
66.4
71.8
77.3
76.3
67.7
69.1
70
71
60.9
67.7
64.5
65.4

E
E
E
E
E
E
E
E
N

E
E

E
N
E

A

N
N
N

N
N
E
N

N
E
E

N
E
N

N
E
A

N
E
N

E
E

E
N

E
E

N
A
A
E
E
E

0.21
0.26

0.12
0.12

0.19
0.11

0.12
0.16

0.44
0.38

0.20

0.14

0.06

0.08
0.14

0.06
0.08

0.07
0.15
0.09
0.04

0.09
0.15
0.05

0.06
0.06

0.05

0.07

0.06

0.03

0.08
0.05

0.06
0.05
0.1

0.05

0.06

0.05

0.05

0.03
0.03

0.03

0.03

0.09

0.05

0.03

0.07

0.09

0.04

0.03

0.03

0.03

0.03
0.05

0.04

0.03

0.05

0.05

0.05

0.07

0.06

0.02

0.04

0.02
0.05

0.03

0.02

0.02

0.03

0.02

0.04
0.04

0.02

0.03
0.01
0.02

0.02

0.03
0.03

0.03

0.02

0.03

0.02

0.03

Maximum 0.44 0.15 0.10 0.09 0.07 0.06 0.03
Minimum 0.11 0.04 0.03 0.03 0.03 0.02 0.01
Average 0.20 0.09 0.06 0.05 0.04 0.03 0.024

Re-treated at 5 weeks
Re-treated at 4 weeks

Re-treated at 3 days

Re-treated at 5 weeks
Re-treated at 3 days

Re-treated at 3 weeks

A = Asian; E - European; N Negro.
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SUMMARY OF
TABLE 3

DAILY SERUM CONCENTRATIONS

Serum Number of assays
Preparation concentrationll l l l

(PU/ml) Day I Day 2 Day 3 Day 4 Day 5 Day 6 1 Day 7

>0.03 12 12 11 12 7 5 1

ProdctA
0.03 - - I - 3 5 6

Product A
0.02 _ _ _ _ 2 2 4

0.01 - - -

>0.03 12 12 11 7 7 5

0.03 - - 1 5 5 2 6
Product B

0.02 _ - _ _ - 5 5

0.01 -

treponemicidal during the whole week following
injection.

Exception may be taken to this statement for the
seventh day, when the observed means were 0.024
lU/ml and 0.026 IU/ml, whereas it is generally
accepted that 0.03 IU/ml is the therapeutically
effective blood level in treponemal diseases (WHO
Expert Committee on Venereal Infections and
Treponematoses, 1953). However, the figure of
0.03 IU of penicillin per ml of serum is a somewhat
arbitrary one and it has been shown that concentra-
tions well below this level are in fact treponemicidal
(Eagle et al., 1950). As long as the concentration at
the focus of infection remains treponemicidal it is
the duration of exposure rather than the concentra-
tion which seems to determine therapeutic effective-
ness (Eagle et al., 1950; WHO Expert Committee on

Venereal Infections and Treponematoses, 1953;
Guthe, 1955), and although it does not necessarily
follow that a treponemicidal level at the focus is
always achieved by a particular level in the serum,

all the evidence, experimental and clinical (Guthe,
1955), suggests that the mean concentrations found
in this trial-being maintained at or above 0.03 IU/ml
for six days and dropping to between 0.02 lU/ml
and 0.03 IU/ml, on the seventh day-would have
remained therapeutically effective against trepo-
nemes during the whole of the post-injection week.

However, a graph such as this, though commonly
used, is of limited value. The plotted means provide
no more than a series of points around which the
serum concentrations of a majority of patients can
be expected to fall. They provide no information
about the minority of patients whose serum con-

centrations may fall appreciably below these means.
A more detailed statistical analysis of the result was
therefore undertaken, but before attempting this it
was decided first to compare the day-to-day serum
concentrations of the two products so that all results
could be pooled if no statistically significant differ-
ence in variances was found to occur between the
two products on any day.
As the two preparations used in this trial are not

only of similar composition but are manufactured
to the same specifications, strictly comparable decay
curves were to be expected. The two products were
therefore first compared by considering the degree
of scatter from the mean concentrations for each
product on each day (Table 4). The table shows

TABLE 4

COMPARISON OF DAILY VARIANCES BETWEEN
PRODUCTS A AND B

Day F ratioa| Significance

1 8.58 Highly significant (P<0.1 %)

2 1.42 Not significant

3 1.40 Not significant

4 5.21 Significant (P<1 %)

5 1.18 Not signiflcant

6 1.19 Not significant
7 1.4 Not significant

a F ratio = Larger estimate of variance
Smaller estimate of variance
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that on all but days 1 and 4 the variance estimates
obtained from the two products approximate very
closely and the results for all but these days can
therefore be pooled.

Day I
There is a highly significant difference in scatter

between the two products on the first day (F = 8.58),
but this is likely to be due to the limitations of the
trial itself on that day rather than to any real
difference between the two products.
The trial was necessarily conducted to suit the

convenience of the patients, as all pursued their
normal occupations. Thus there was a variable time
interval between injection and bleeding which was
significant for the first day but not for subsequent
days. Thus the first-day assays reflect the presence
of both benzathine and procaine penicillins, the
concentrations of the latter being likely to show
wide variations in this trial on the first day. The
difference in variances shown by the two products
on this day cannot therefore be regarded as proving
any real difference between the two products.
Day 1 is omitted from further consideration in this

trial as the adequacy of ranges achieved with this
combination of penicillins on this day is not in doubt.

Days 2, 3, 5, 6 and 7

Student's t tests were carried out on the difference
between the daily means of the two products for
days 2, 3, 5, 6 and 7. In carrying out these tests the
pooled daily variances were used as shown in
Table 5, the data in which show that the differences
between the mean levels of the two products on these
days are not statistically significant.

Day 4
It is difficult to explain why, in this trial, a sta-

tistically significant difference in scatter between
the two products should be found on the fourth day
when there is a very close approximation on days
2, 3, 5, 6 and 7. The more closely the scatters of the
two products approximate, the nearer will the F
ratio approach unity (F = 1). But on the fourth day
the F ratio was 5.21 and the value of P was less than
1 %, indicating odds of over 100 to 1 against an F
ratio of this magnitude being due to random sampling
error alone. Thus random sampling error seems an
unlikely explanation of the fourth-day divergence
although it cannot altogether be ruled out.
The question therefore arose whether, in spite of

the observed significant difference in variance, the

TABLE 5
DATA FOR STUDENT'S t TEST ON PRODUCTS

A AND B

Difference Pooed

imean levels variance Student's Significance;mean(lU/mi) of the means

Day 2 0.022 0.000104 1.522 0.1 <P<0.2
41

Day 3 0.002 0.000022 0.302 0.7<P<0.8

Day 5 0.003 0.000015 0.555 0.5< P <0.6

Day 6 0.003 0.000014 0.565 0.5<P <0.6

Day 7 0.002 0.000005 0.667 0.5<P <0.6

two products achieved similar mean blood levels
on the fourth post-injection day. The observed
difference between the mean levels (0.008 IU/ml) was
tested for divergence from zero by means of Student's
t distribution but correcting the number of degrees
of freedom of t with regard to the unequal variances.
(This correction allowed 15 degrees of freedom for
t in place of the 22 degrees of freedom associated
with equal variances.) The value obtained for t,
under these conditions, indicated that a difference
in the mean levels as big as that observed could occur
by random sampling error alone in 20 %-30% of
similar estimates. In other words there was no
reason to believe that the mean blood levels achieved
on the fourth post-injection day differed between the
two products.1
The evidence is therefore consistent with there

being no real difference between the daily levels
of the two products but as there may remain some
doubt as to the validity of pooling all the fourth-
day results the two products are considered separ-
ately for that day, whereas for all the other days
the results are pooled.

It thus becomes possible to lay down limits for the
daily range of concentrations to be expected from a
given dose of either product, regarding them as
identical except for the fourth day whose limits are
calculated separately for each product. In laying
down these limits the pooled mean is used as the
best estimate of the daily serum level, and the
pooled estimate of the variance is used to calculate
the range within which 95 out of every 100 assayed

' This conclusion was subsequently tested and confirmed
by assays on rabbits, using the blood level duration test in
rabbits; these assays were performed by the National
Institute of Medical Research, London.
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blood levels should fall where the mean is that of a
group of 24 sera.

It should be noted that, since the recorded blood
levels (Tables 1 and 2) are the results of single
determinations, the calculated limits reflect also the
variance of the assay method itself. Based on these
calculations, Fig. 2 shows for each day the ranges of
penicillinaemia within which these means should
fall in 95 out of every 100 assayed levels.

In dealing with groups of 24 patients, Fig. 2
shows the quite narrow ranges within which the
daily means will fall in 95 out of every 100 of such
groups following the dosage used. These narrow
ranges suggest a reliability and predictability of
daily serum concentrations following benzathine
penicillin which are superior to what is commonly
reported following the use of penicillin preparations
that depend for their long-acting properties on the
oily vehicle in which they are suspended.

Responses of individual patients
Mean levels, though providing a guide for the

majority of patients, cannot be accepted as standards
by which to measure therapeutic effectiveness against
sensitive organisms for all patients. Calculation of
ranges as determined above furnishes a better guide,
but even these ranges do not show the daily extremes
which individual patients in a large group may
exhibit.
The reason why one individual of a group fails

to respond to standard treatment or prophylaxis
against a sensitive organism may thus remain
unexplained. By taking the analysis of observed

MEAN RESPONSES

FIG. 2
AND 95 % LIMITS FOR GROUPS OF 24
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results a stage further, ranges can be calculated,
with 95% probability, within which the serum
concentrations of any individual of a large group
can be expected to fall.

Since the calculated variances of the responses
include the variance of the assay method itself, the
ranges for individuals, as shown in Fig. 3, will tend
to exceed the true ranges for individual serum levels.
Fig. 3 shows that with the dosage used the serum
concentrations of 95 out of every 100 individual
patients lie between very wide daily ranges, the
majority being clustered around the means. As
the serum concentrations of 95 out of every 100
individual patients will lie between the above ranges
it follows that one in 20 patients will have serum
concentrations on any one day outside the limits
shown in Fig. 3. Assuming that one-half of these
will have concentrations above the maxima, this
leaves one patient in 40 whose serum concentration
will fall below the minima of these ranges on any
one day.
The concentrations reached by this minority of

one in 40 may still be effective or partially so but
there remains the possibility that some of this
minority will fail to respond to standard treatment
or prophylaxis and that such failure will be due to
factors quite unrelated to the quality and specificity
of the product or to the resistance of the organism.
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Such failure may be due to a variety of factors, the
most important of which appears to be the penicillin-
binding properties of the patient's serum, and this,
together with factors such as age, weight, height,
race, activity, metabolic rate, renal function, site
and technique of injection etc., may combine to cause
the failure. In clinical practice failure due to any
combination of these factors will be comparatively
rare but in mass treatment campaigns, with the vast
numbers involved, there may be left behind a nucleus
of such failures sufficiently large for a disease to
rebuild to endemic proportions unless controlled by
resurveys.
The long-acting property of benzathine penicillin

depends on the molecular structure of the salt
itself and is related to particle size, which, within
limits, can be determined by the manufacturing
process. The benzathine preparation does not
therefore suffer from the disadvantages inherent in
preparations which depend for their long-acting
properties on the oily gel in which they are suspended.
Hence if adequate dosage of benzathine penicillin
against a sensitive organism fails to reach satis-
factory serum levels in a small minority of patients
the introduction of an additional factor which makes
for unreliability in absorption is likely to increase
the proportion of such failures. Such an additional
factor is introduced in all preparations which depend
for their long-acting properties on the oily gel.

Correlation ofserum levels with age and weight

The results of the third day's assays were used to
investigate possible correlations between serum
levels and age or weight for Negro and white
patients. Partial correlation coefficients were cal-
culated-i.e., penicillin levels with age and penicillin
levels with weight. No significant correlation was
found with either of these factors but this conclusion
is of doubtful value owing to the small numbers
involved and to the fact that the patients formed a
fairly homogeneous group with regard to both age
and weight.

Results of treatment

As the results of treatment are incidental to this
trial they are recorded briefly.

Seven of the 93 patients required re-treatment
within one week (Table 6). Four required re-treat-

TABLE 6
RE-TREATMENT RATES

No.
No. of patients re-treated

of patients Within 2-4 4-8 8-12 Total
treated 1 week weeks weeks weeks

European: 58 4 2 - - 6

Negro: 28 2 2 3 1 8

Asian: 7 1 1I - 2

Total: 93 7 4 4 { 1 16

III

ment at between two and four weeks, but these were
considered likely reinfections as all had been asymp-
tomatic for 10 or more days and each of the four
admitted re-exposure. The consorts of all four were
traced and proved to be suffering from gonorrhoea.

Five more patients of the series presented with a
recurrence of acute gonococcal urethritis between
the fourth and twelfth weeks. All had been asymp-
tomatic for more than three weeks and all admitted
recent re-exposure. They were considered definite
reinfections. In all there were 16 re-treatments
within three months of first treatment but no con-
clusions can be drawn as to cumulative re-treatment
rates owing to the selection of patients for inclusion
in the trial. This selection accounts for the pre-
ponderance of European patients. In this respect
it is of interest to note that, although there were
twice as many European as Negro patients, the
re-treatment rates between the second and twelfth
weeks were three times as high in the Negro as in the
European patients, whereas in the first week the
numbers of Negro and European patients requiring
re-treatment were proportionate to the numbers of
such patients.

Reactions to treatment

No general reactions, either cutaneous or ana-
phylactic in type, were observed and no brawny
oedema or ulceration at the site of injection occurred
in the series. Local pain or discomfort lasting for a
few minutes after the injection was a fairly common
finding elicited after questioning but was seldom of
sufficient intensity for spontaneous complaint and
never was it sufficient to discourage re-attendance.
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RtSUMt

Un petit nombre de patients atteints de syphilis, apres
avoir regu une injection d'une suspension aqueuse de
penicilline, composee de 300 000 UI de penicilline G
potassium, 300 000 UI de penicilline G procainee et
600 000 UI de penicilline benzathine, auraient presente,
au cours de la semaine suivant l'injection, un taux
s6rique de penicilline trFs inferieur a celui que l'on
escomptait. Cette observation, si elle etait verifiee,
remettrait en question toute la prophylaxie et le traite-
ment de la syphilis.

Les auteurs ont controle la penicillinemie apres injec-
tion unique, a la dose de 1 200 000 UT de l'une de deux
penicillines de meme composition, mais d'origine diff&
rente, chez 93 adultes atteints de blennorragie aigue.
Au cours de la semaine suivant l'injection, des mesures
de la penicilline6mie ont 6te effectuees quotidiennement.

Les resultats ont montre 1'existence de concentrations
seriques treponemicides au cours de cette periode. Les
taux quotidiens ont ete du meme ordre chez tous les
patients, et leurs variations suggerent que le composant
A action retardee (penicilline benzathine) d6termine
dans le serum une concentration journaliere de penicilline
suffisante. Les auteurs evaluent A 1 patient sur 40 la
proportion des cas chez lesquels la concentration -trepo-
nemicide n'a pas et6 atteinte, et estiment que l'impossi-
bilite d'obtenir une penicillinemie satisfaisante ne peut
etre due qu'A des facteurs individuels, independants de
la plus ou moins grande resistance a la penicilline du
germe responsable de l'infection et de la qualit6 du medi-
cament utilise. A leur avis, les preparations therapeu-
tiques qui doivent leur action retard a un vehicule huileux
comportent une cause d'echec supplementaire.
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