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SHORT REPORTS

Possible treatment for cold sores
Boric acid has long been known to have feeble bacteriostatic properties
and is widely used as a mild disinfectant. We were most interested
when one of our patients reported that her recurring vulval herpes
infection responded to locally applied boric acid. We report here an
investigation of the effect of sodium borate on the replication of herpes
simplex virus, and the results of a preliminary trial using boric
acid to treat cold sores.

Patients, methods, and results

Subconfluent monolayers of baby hamster kidney cells (BHK 21 cells)1
prepared in 5-cm-diameter disposable plastic Petri dishes were infected with
either type 1 (HF strain) or type 2 (3345 strain)2 herpes simplex virus at a
multiplicity of one plaque-forming unit per cell. They were then incubated
for 24 hours at 3TC in 4 ml ofmedium containing the required concentration
of sodium borate. The virus yields from infected cultures were titrated by
Russel's plaque method.3 Sodium borate concentrations of 20 mmol/l
(762-8 mg/100 ml) or greater completely inhibited virus replication, and
no virus cytopathic effects (CPE) were seen (table). A concentration of

Replication of herpes simplex virus in medium containing varying concentrations
of sodium borate

Sodium borate Virus yield (plaque-forming unit per cell)
concentration (mmol/l)

Type 1 herpes virus Type 2 herpes virus

0 5 1 1-1
0-45 3-6 0-68
090 26 060
190 14 052
380 05 026
750 001 007
15 00 <0 001 <0 001
30 00 <0 001 <0 001

Conversion: SI to traditionzal uinits-Sodium borate: 1 mmol/lz 38-1 mg/lOO ml.

10 mmol/l (381.4 mg/l00 ml) permitted some replication and minimal
CPE. Lower concentrations permitted more replication and corresponding
CPE until at a concentration of 1 mmol/l (38-1 mg/100 ml) replication
and CPE were the same as for the controls. Uninfected BHK cells survive
for 72 hours in sodium borate concentrations of 25 mmol/l (1143 mg/100 ml)
and replicate normally after reincubation in borate-free medium; the cells
will also replicate in concentrations of 4 mmol/l (146 mg/100 ml).

In the double-blind trial we studied patients with typical herpetic cold
sores who were attending a general pracititoner's surgery in Cannock. Eleven
patients received the placebo (four men, seven women; eight in social classes
III and IV; average age 29) and 14 the boric acid ointment (eight men, six
women; nine in social class III; average age 37). There was no significant
difference in the frequency of previous cold sores or in the duration of the
cold sores before treatment. The patients were asked to apply either paraffin
ointment containing 4 %O boric acid or paraffin ointment alone four times
daily for five days. After one week they were asked whether they thought the
ointment had helped and how long the cold sore had lasted. Of the 14 who
received the boric acid, 13 thought it had helped, whereas only three of the
11 in the placebo group thought the ointment had helped. The duration of
the cold sore was 4-1 ±SE of mean 0-61 days in the treatment group and
5-9±0-96 days in the placebo group. As two patients were considered to be
highly unreliable historians their answers were discarded. No adverse effects
were reported.

Comment

Borate salts clearly inhibit replication and cytopathic effects of
herpes simplex virus, but the mechanism is not clear. The inhibition
may be entirely a consequence of cessation of intracellular macro-
molecular activity, which is supported by the fact that borate concen-
trations of 25 mmol/l (1143 mg/100 ml) or more also inhibit both
virus- and cell-protein synthesis (interestingly, this effect seems to be
reversible). This effect on macromolecular function may preclude
using borates as systemic antiviral agents but should not preclude
topical usage.
The results of our preliminary trial may encourage further

investigation of the use of borates as a local antiherpetic agent. It

may be possible to use higher concentrations of boric acid, as Cope
did in treating burns without adverse effects.4 Isolated reports exist,
however, of boric acid intoxication, although usually after large doses.5
We limited our patients' total prescription to 1 g of boric acid. We
are now starting a more extensive trial of borates in treating recurrent
oropharyngeal and genital herpetic infections.

We thank the patients in Cannock who kindly co-operated in this trial.
The boric acid and placebo ointments were provided by the pharmacy,
Queen Elizabeth Hospital, Birmingham.
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Sclerosant treatment for hydroceles
and epididymal cysts
Chemical obliteration of scrotal cysts has been used for centuries.1-3
The procedure has never been enthusiastically endorsed, but when
Moloney4 reported excellent results from injecting phenol its
reappraisal seemed worth while.

Materials, methods, and results

Thirty-four patients were treated, of whom 20 had hydroceles (bilateral
in three) and 14 epididymal cysts (bilateral in two and unilaterally multiple
in three). We used two sclerosants-namely, phenol (Moloney's prep-
aration4) and tetradecyl sulphate (STD, Pharmaceutical Research)-and
followed Moloney's technique. The volume injected depended on sac size,
but not more than 15 ml was instilled at one time. The average size of
hydrocele was 450 ml, and epididymal cyst 200 ml; the smallest lesion
treated was 5 ml, and the largest 1500 ml. The sclerosant dosage followed
Moloney's usage, being mostly in the range from one part for every five
aspirated in small sacs to one part for every 60 in large ones.
The patients were seen monthly, when reaccumulated fluid was tapped;

if light in colour more sclerosant was added, and if dark none was necessary.
The final assessment was originally planned for three months after the
end of treatment, but when recurrences were found to take longer to appear
the patients were recalled a year or more later. At that review 25 patients
were seen in the outpatient clinic, six had replied to a questionnaire, and
three were lost to follow-up (two had died).
Hydroceles-Ten hydroceles (in eight patients) were apparently cured

(50 % of the total treated in patients available for review). Two of these
patients, however, had required an operation for complications of the
injection. Of the 13 other treated hydroceles, 10 were seen in the clinic to
have recurred (six were later excised) and three were in patients lost to
follow-up. One of these had also needed surgical attention for an injection
complication.

Epididymal cysts-Five epididymal cysts (31 % of the 16 treated) may
have been cured. Proof of cure in two cases, however, depended on the
patients' own evidence by letter, and two other patients were noted in the
clinic to have a small mass in the epididymis. The other 11 showed moderate
or complete recurrence, and four were later excised.

Complications-Four patients had surgical complications. In two a large,
hard mass developed, in one due to thick, concentric layers of fibrin, and
in the other due to old clot. Both settled completely after debridement. In
the other two patients the lesions became infected. One settled with drainage,
but the other eventually required orchidectomy for a persistently discharging
fibrotic empyemic mass. Comparing complicated and uncomplicated cases
showed no differences in the treatment regimen employed. Both cases of
infection, however, occurred in patients with large hydroceles (1200 and
1050 ml).
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Comment

Our experience differs from Moloney's, although our study was
similar. Our use (in 15 of the 34 patients) of tetradecyl sulphate was
not a factor, the recurrences being equally common in the two
injection groups (the two sclerosants, furthermore, were implicated
equally in the cases of complication). Our dosage schedule-was also
comparable-we used on average two injections for each lesion,
whereas Moloney's average was less-and so was the amount we
instilled in proportion to sac size.

Neither the vigour of the inflammatory response nor the number
or size of the injections predicted the outcome. Nevertheless, many
of the cured patients received a larger dose than average, and no
cures were achieved with less than one part for every 50 aspirated,
which may be a helpful guide in future work. The size of the sac
seemed to be important: all four swellings over 1000 ml met with
failure, two becoming infected and the other two recurring. So too
did the lesion, epididymal cysts faring badly.

In conclusion, sclerotherapy may be useful for hydroceles of
moderate size but it probably inadvisable for large ones and un-
successful for epididymal cysts. In assessing results, late recurrence
must be anticipated, so long-term follow-up is mandatory (such
details being missing from Moloney's paper). Our experience, then,
is cautionary, whereas Moloney was enthusiastic; but that, as Landes
and Leonhardt5 might wryly observe, merely continues a well-
rehearsed historical theme.
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Reversible uraemia in normotensive
nephrotic syndrome
Oliguria and uraemia may result from renal underperfusion associated
with hypovolaemia in some patients with the nephrotic syndrome.
Typically, such patients are hypotensive, especially on standing.
Blood volume expansion is known to result in rapid improvement in
such hypotensive patients. Oliguria and uraemia may also, however,
be rapidly reversible in nephrotic patients without hypotension.

Case 1

A 39-year-old white man developed nephrotic syndrome in December
1976. In May 1977 the diagnosis of minimal change glomerular lesion
(MCGL) was established by renal biopsy. He received a high-protein
(80-90 g daily) low-sodium (40 mmol (mEq) daily) diet and aggressive
diuretic therapy (frusemide up to 1 g daily, amiloride 20 mg daily). No
diuresis occurred and he remained grossly oedematous. Jugular venous
pressure was normal. He became increasingly uraemic and creatinine
clearance declined, although hypotension was never present (see figure).
Serum albumin concentration was 21 g/l. Infusing 100 g of salt-poor human
albumin over a period of three hours followed immediately by 100 ml
20 O mannitol over 30 minutes produced a massive diuresis, rise in glomerular
filtration rate, fall in blood urea concentration, and reduction in body weight
and oedema. Blood pressure remained constant (see figure). Serum albumin
concentration and urinary protein excretion subsequently returned to
normal after treatment with prednisolone, though relapse occurred when
this was stopped.

Case 2

A 22-year-old black man developed nephrotic syndrome in December
1977. He was given a high-protein (80-90 g daily), low-sodium (40 mmol
daily) diet and frusemide (up to 250 mg daily). There was no diuresis and
oedema persisted. Jugular venous pressure was normal. He was not hypo-
tensive. Serum albumin concentration was 17 g/l. Blood urea concentration
was raised on admission and subsequently rose further (see figure). Prompt
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Course of disease and treatment in the three patients. Note increase in
urine volume and fall in weight and blood urea concentration after albumin
and mannitol infusion in all three patients and the rise in creatinine clearance
in cases 1 and 3. Closed circles represent supine and open circles erect
blood-pressure recordings.

improvement followed infusion of 100 g albumin followed by 100 ml 20%
mannitol. Blood pressure did not alter (see figure). Subsequent renal biopsy
showed MCGL. Complete remission was achieved after treatment with
prednisolone, but relapse occurred when this was stopped.

Case 3

A black woman developed steroid-responsive nephrotic syndrome in
1969 when aged 24 years. Between November 1976 and June 1978 she
received no treatment and was free of oedema. Nephrotic syndrome then
recurred. She received a high-protein (80-90 g daily), low-sodium (40 mmol
daily) diet, frusemide up to 1 g daily, and amiloride 20 mg daily. No diuresis
occurred and gross oedema persisted. Jugular venous pressure was normal.
Serum albumin concentration was 20 g/l. Blood urea rose and creatinine
clearance fell, although hypotension was never present (see figure). Albumin
and mannitol infusion was carried out as in case 1 on two occasions. After
the second infusion there was a massive diuresis, rise in creatinine clearance,
decline in blood urea concentration and body weight, and reduction in
oedema. Blood pressure did not alter (see figure). Subsequent renal biopsy
showed MCGL, and urinary protein excretion fell to normal after treatment
with prednisolone.

Comment

The mechanisms by which oliguria and uraemia developed in these
normotensive patients and by which sustained improvement occurred
after albumin and mannitol infusion are far from clear. Both renal
venous thrombosis and acute tubular necrosis' may complicate the
nephrotic syndrome, but the rapid response to infusion we have
observed is not consistent with these conditions. Diminished
permeability of the glomerular capillary wall associated with the
minimal change lesion itself was probably not responsible, since
improvement occurred before heavy proteinuria had been abolished
by steroid treatment. Blockage of renal tubular lumina by proteinaceous
casts might cause uraemia in the nephrotic syndrome and this might
be corrected rapidly by the "wash-out" effect of a marked, transient
increase in glomerular filtration after infusion. We cannot exclude
the possibility that hypovolaemia, with an associated disturbance
in renal perfusion, was present in our patients and that compensatory
mechanisms, particularly vasoconstriction, prevented the develop-
ment of hypotension. Measurement of blood volume and of central
venous pressure before and after infusion should clarify this issue
in future patients. Lowenstein et a12 have reported low filtration
fractions in non-hypotensive nephrotic patients similar to ours with
uraemia and resistant oedema. This stands in sharp contrast to the
expected finding in hypovolaemia. In their patients the uraemia
improved once diuresis occurred however this was initiated. They
postulate that renal interstitial oedema, with resulting increase in
hydrostatic pressure within proximal tubules and Bowman's space,
may have been responsible for reduced net filtration pressure,
glomerular filtration rate, and filtration fraction and for reversible
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