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Summary 

A cream, Unguentum lymphaticum, which has been 
shown to be effective (clinically and experimentally) 
in lymphedema, was tested in dextran and burn ede
mas and acute lymphedema in rats . It was very effec
tive indeed in lymphedema, completely preventing 
the 36% increase in the volumes of the legs found 
with in those treated with its drug-free base. This 
protection was much less if the macrophages were 
selectively poisoned with silica, and the edema 
reached maximum volume much more rapidly. This 
shows that most of the cream's activity against lymph
edema is via an increase of the normal proteolysis by 
macrophages, and also confirms that these are of con
siderable importance in limiting lymphedema (and 
other high-protein edemas). Curiously, the cream 
slightly increased the edema of the feet in acute lymph
edema, and also in dextran and burn edema, although 
other workers did not find this with histamine and egg 
albumin. This, and other evidence, suggests that an
other part of its action is vaso-di latory - at least to 
rat-feet. Obviously it has many actions. While they 
should be investigated, the most important thing is 
that this cream offers a relatively cheap therapy 
(perhaps in combination with others: perhaps alone) 
for the nearly 300,000,000 people who suffer from 
lymphedema. 

Introduction 

High-protein edemas are very common. Casley
Smith (1983a) estimates that one person in 
three, in a developed "Western" country, seeks 
medical attention every year for a disease in
volving high-protein edema, e.g., inflammation 
of all kinds - trauma (accidental and surgical), 
dental extractions, fractures, burns, infections 
- chronic venous insufficiency, and lymphede
ma. Although many of these were relatively 
trivial and short-lasting, they were still pain
ful. If, however, high-protein edemas last for 

two months, it has been shown (in rats) that 
the simple excess of protein in the tissues pro
duces all the changes of chronic inflammation 
(Casley-Smith and Gaffney 1981). Indeed it 
appears that chronic lymphedema is one form 
of chronic inflammation, and that the altera
tions to the tissues which occur in this condi
tion are caused just by this simple excess of 
normal protein (Casley-Smith 1983a; Casley
Smith and Gaffney 1981; Casley-Smith et al. 
1980; Foldi and Casley-Smith 1978; Gaffney 
and Casley-Smith 1981). Chronic lymphedema, 
just as caused by fllariasis alone, affects 
250,000,000 people (WHO 1980); post-mast
ectomy lymphedema affects about 30,000,000 
(easley-Smith 1983a). Thus it can be seen that 
high-protein edemas, including lymphedema, 
are far more common than is usually appreci
ated . 

Unfortunately the treatment of high-protein 
edema in general, and of lymphedema in parti
cular, is often very unsatisfactory (easley
Smith 1983a; elodius and Gibson 1983). For 
lymphedema, surgery in s~lected cases produces 
good results, but often it does not (elodius 
and Gibson1983); a complex physical method 
is usually excellent, but is expensive in terms 
of a trained masseur's time (Foldi 1983); drug 
therapy (the benzo-pyrones - easley-Smith 
1976, 1983a, b) is effective, but takes months 
to years to produce its full effect. Thus it 
seemed worthwhile to investigate a cream 
("Unguentum lymphaticum ", Pharmazeutische 
Gesellschaft mbH & Co., Miinchen), which was 
empirically furmulated by Sichert specifically 
to aid in the treatment of lymphedema (Veith 
and Sichert, 1971). 
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Early clinical studies (Reincke 197 5; Weif3 
1981 ; Veith and Sichert 1971) found that it 
was effective in this condition. Recently an 
open, randomized trial of 26 patients with 
post-mastectomy lymphedema showed that 
it very significantly reduced the amount of 
pain (Foldi and Foldi 1983). Both the con
trols and the experimental group also had a 
complex physical decongesting therapy (Fol
di 1983). There was no significant difference, 
clinically, in the reduction of edema between 
these two groups (Foldi 1982, pers. com.), 
but the reduction in pain implied that this 
occurred - at a subclinical level. 

The components of Unguentum lymphaticum 
are: extracts of Conium maculatum e herb., 
Colchicum autumnale e sem., Digitalis pur
purea e fol. , Podophyllum e rhiz. , Hyoscya
mus niger e fol., calendulae spiss. e flor. 
·The amounts of these in 100 g of cream are , 
respectively: 4.2, 3.0, 2.1 , 2.1 , 2.1 , 0.21 g, 
plus ol. petrae rect. 8.8 g, and p-Hydroxyben
zoic acid methyl ester 0.2 g, in an inert base. 
It would be preferable, academically, to iden
tify and investigate each of the pure compo
nents of each of the extracts individually. 
However, such is the need of about 10 % of 
the World's population for any drug which 
will help to treat lymphedema, that we felt 
it best to work first with the whole formula
tion - since this has been shown to be effec
tive in clinical practice. Later it may be pos
sible to isolate the specific effects of its vari
ous parts and to combine them as required. 

In the past it has been found that a battery 
of tests often provides much more informa
tion than just one (Casley-Smith 1983a; Koh 
et al. 1978; Willoughby et al . 1978). Thus we 
used dextran and burn edemas; acute lymph
edema, and this last combined with the de
struction of the macrophages by silica. 

Materials and Methods 

Unless otherwise indicated, after each injury 
the animals were immediately treated with 
Unguentum lymphaticum on one foot , using 
about 0.75 g gently spread over the food and 
massaged in, again very gently. The other foot 

was treated identically with the inert base 
of the cream, which contained no drugs. Most 
of the creams passed into the skin, although a 
minor amount remained as a residue ; however, 
repeated observations showed that the rats did 
not lick the feet with the Unguentum ly mpha
ticum cream (which also tastes very disagree
able to humans), although they did lick the 
drug-free base. This treatment was repeated 
twice every day for the duration of the ex
periments. Because of the adherence of saw
dust to the residues of the creams, the rats 
were placed in cages with plain plastic floors 
(without saw-dust); these were changed at 
each treatment. The animals were kept in air
conditioned surroundings (20 °C ± 0.5) and 
fed on standard rat-nuts. 

Dextran Edema 

Ten hooded rats (S.P.F.; 500 ± 25 g) were given 
an intraperitoneal injection of 12 g/ dl dextran 
(m.w. 70,000) in physiological saline - 1 ml/kg. 
Fifteen hours later they were killed, the hind
feet disarticulated at the ankle joint and weighed. 

Thermal Edema 
Hooded rats (S.P.F.; 350 ± 25 g) were divided 
into two groups of ten . Each animal was an
esthetized with Sagital, and each hind foot 
was burnt, up to the Achilles tendon, by im
mersing it in water (continually changed) at 
57 °C for 60 seconds. One group was treated 
immediately after the burn with Unguentum 
lymphaticum and the inert base; the other 
was treated after a delay of 90 minutes (to 
see if the influence of either the cream or its 
base, just on the delayed-phase of burn, dif
fered from its effect on both phases). The 
volumes of the burnt and the control legs, 
up to the Achilles tendon, were estimated, 
by plethysmography, before burning, and at 
1 and 2 days after this. Final weights, after 
3 days, were obtained by disarticulating the 
feet at the ankle joint. 

Acute Lymphedema 
Twenty hooded rats (S.P.F. ; 450 g ± 25) were 
anesthetized with Sagital. Both legs were given 
lymphostasis by a modification of the method 
of Piller and Casley-Smith (1975). The skin 
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was transversely incised on the medial aspect 
of the thigh, 1 em distal to the Unguinal liga
ment. The fascia overlying the femoral vessels 
was removed and the vessels undercut with a 
scalpel until they were free of the muscle for 
a distance of 0.5 em. Care was taken to dis
sect along, but to avoid cutting, any major 
vascular tributaries. All collateral lymphatics 
were obstructed by a pair of ligatures, which 
were pulled as tight as possible ; these were 
passed, beneath the femoral vessels , through 
the musculature of the thigh , and around the 
skin in both medial and lateral directions. 
Thus the femoral vessels and nerves were not 
occluded, but every other vessel was. 

This form of acute lymphedema is maximal 
at 90- 100 hours (Gaffney, 1982 , unpublished). 
Hence the animals were killed , with chloro
form , at 96 hours after operation. Then their 
legs were cut off at the ligatures and weighed. 
A second weighing was also performed: the 
tibio-calcaneal joint was disarticulated and 
the foot was weighed. 

Lymphedema without Macrophages 
In order to test whether the cream were ef
fective in lymphedema primarily because it 
increased the proteolysis by macrophages (as 
occurs with the benzo-pyrones - easley
Smith 1976, 1983a, b) , acute lymphedema 
and its treatment with the cream and its base , 
was repeated - but with the macrophages de
stroyed by silica. This is a standard method 
of selectively poisoning the macrophages (e.g. 
easley-Smith et al . 1977, 1978; Piller 1976). 
The tridymite form of silica was intraperito
neally injected each day (100 mg/kg in a 10 
g/dl solution , in physiological saline) , from 8 
days before lymphedema was produced (in 
twenty S.P.F., 190 g ± 25 , hooded rats) until 
they were killed. 

Results 

Acute Lymphedema 
Macroscopically , the legs treated with Unguen
tum lymphaticum were most remarkably smal
ler than those treated with the cream's base. 
This is reflected in the very significant differ
ences between them (Table) . The lymphedema 

produced a 36 % increase in the volume of the 
leg when it was only treated with the base ; those 
treated with Unguentum lymphaticum had no 
increase at all. Curiously, this only occurred in 
the legs ; in the feet there was a 36 % increase 
in the volumes of those treated with the place
bo and a 46 % increase in those treated with 
the drugs. Possible reasons for this divergence 
are discussed later. In this experiment, and the 
next, it was noted that the feet treated with 
Unguentum lymphaticum were considerably 
more red than those treated with its drug-free 
base. 

Lymphedema in the Absence of Macrophages 
When lymphedema was produced in macro
phage-free animals it was found that the pro
tection afforded by the cream was greatly re
duced . There was a 41 % increase in the vol
ume of the legs ; The increase was 49 % in the 
legs treated with the drug-free placebo, and 
this difference was significant - showing that 
the drugs still had some effect. Whether this 
was due to some other action of the drugs 
cannot be decided at this stage. It was also ob
vious that the legs (treated with either cream) 
reached their maximum volumes very much 
more rapidly than in the previous experiment . 

Dextran and Burn Edema 
For the dextran and both burn experiments , 
the amounts of edema and redness of the feet 
appeared approximately equal at 15 hours , 
and in the burnt animals at 36 hours . There 
were no visible differences between the feet 
treated with Unguentum lymphaticum and 
those with the placebo (drug-free base) . By 
72 hours, however, 14 out of the 20 burnt 
feet which had been treated with the placebo 
had turned gangrenous ; none of those treated 
with Unguentum lymphaticum became gan
grenous . This difference is very highly signi
ficant (at much less than the 0.1 % level) . 
Neither in this , nor in any of the other meas
urements were there any significant differences 
between the burnt animals treated immediately 
and those treated after 90 minutes delay . As 
shown in the Table , while there were no signif
icant differences between the treated and un
treated volumes of the dextran-injured, or of 
the burnt feet , up to 36 hours , the volumes of 
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the ones treated with Unguentum lymphati· 
cum were somewhat greater than those treat
ed just with the placebo - its base. This dif
ference was significant at 72 hours. Possible 
reasons for this are discussed later . 

Discussion 

Ly mphedema 

It is evident from these results that the cream 
has a remarkable activity in reducing acute 
lymphedema. This is similar to what was ob
served in the rabbit ear by Kovach and Koller 
(1983}. The complete protection it offered 
shows that Unguentum lymphaticum is singu
larly efficacious. Why should this be so? 

The electron microscopy of the legs of these 
animals (Casley-Smith 1983d) shows that in 
the animals treated with the drugs , compared 
with those treated with the placebo, not only 
is the amount of edema much reduced, but 
the concentration and amount of protein in 
the tissues and lymphatics is also much less. 
Thus it is obvious that the drugs act in some 
way to remove the excess protein which is 
the result of the lymphostasis and the cause 
of the lymphedema. The results of lympho
stasis in macrophage-free animals implies that 
most of the effect of the drugs is by their ac
tions on these cells. While this cream does 
not contain benzo-pyrones (Wagner et al . 
1983), a similar effect is observed with the 
benzo-pyrone group of drugs . These greatly 
reduce lymphedema by increasing the normal 
proteolysis by the macrophages in the tissues 
(Casley-Smith 1976, 1983a, b). These cells 
are normally quite numerous; their numbers 
are increased in lymphedema, and still more 
by the benzo-pyrones (Casley-Smith 1983a). 
This effect on lymphedema is abolished if the 
macrophages are destroyed by silica (Casley
Smith et al . 1978). The benzo-pyrones, in 
fact, reduce all high-protein edemas (Casley
Smith 1976, 1983a, b) ; in both contusion 
and thermal edema it has been shown that 
destruction of the macrophages abolishes this 
effect (Casley-Smith et al . 1977 ; Piller 1976). 
It is impossible to say, at present, which of 
the cream's components are responsible for 
that part of its effect on lymphedema which 
is abolished by poisoning the macrophages. 

It is evident that in acute lymphedema in ani
mals (as shown by these results , and those of 
Kovach and Koller , 1983), as well as in clini
cal studies (Foldi and Foldi 1983; Reincke 
1975; Weij3 1981 ; Veith and Sichert 1971), 
Unguentum lymphaticum is extremely effec
tive in reducing the amount of edema, and 
hence of pain . Foldi and Foldi (1983) found 
it a very useful adjunct to complex physical 
decongestive therapy, especially in the early 
stages. It even seemed to have remarkable ef
fects on a traumatic lymphedema from which 
one of us recently suffered (Casley-Smith 
1983c), but multiple methods of treatment 
were used in this case. Whether the cream 
can be used, alone, to treat lymphedema is 
something which must be investigated in the 
future. 

We are left, however, with the need for ex
plaining why the drugs, while they greatly re
duced the edema of the leg, actually increased 
that of the foot , in experimental lymphostasis. 
Perhaps they have a vasa-dilating effect on the 
blood exchange vessels (capillaries and post
capillary venules) of the skin which, in the leg, 
is masked by their effects on the tissues in 
general? (The amount of skin in the foot is 
relatively very much greater than in the leg). 
Also , the tissues of the foot of the rat have 
different reactions (e.g. to dextran) to · those 
of the rest of the animal , and indeed to those 
of many other animals; hence dextran edema 
occurs only in rats and largely only in their 
feet. There is other evidence pointing towards 
a vasa-dilatory effect of Unguentum lymphati
cum (see below). 

Burn and Dextran Edema 

In these experiments the cream tended to in
crease the edema in the feet , after burning or 
dextran. However, it should be pointed out 
that other workers, using rat feet , have found 
that the cream reduced the edema caused by 
histamine and egg albumin (Sterner and Grah
wit 1973). Why there should be this discrepan
cy is uncertain. Perhaps it is because they 
measured the edema over the first four hours 
after injury, while we measured the delayed
phase, from 15 to 72 hours. It has been shown 
clinically, to reduce inflammatory edema cause~ 
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by infection or trauma (Veith and Sichert 
1971). Our own electron microscopical re-
sults showed that the amount of damage in 
the tissues, neglecting the edema, was rather 
less than with the inert base (easley-Smith 1983d). 
Perhaps the cream causes a vaso-dilatation, 
with extra fluid reaching the tissues (and 
hence extra edema), but this washes out some 
of the protein and prevents some of the dam
age the tissues would otherwise undergo. 

The highly significant reduction in the amount 
of gangrene in the burnt feet also implies that 
Unguentum lymphaticum has a vaso-dilatory 
effect on the blood microcirculatory vessels of 
the skin. One wonders, indeed, if this very 
spectacular result might not be used in clinical 
medicine in conditions where local vasocon
striction is a problem (e.g. frost-bite); possibly 
it might even be effective in conditions with a 
more generalized tendency towards this (e.g. 
Raynaud's phenomenon etc.). One of us, us
ing it to treat his own lymphedema, noticed 
that it produced redness of the skin (easley
Smith 1983c ). The results of Kovach and Kol
ler (1983) showed that it also prevented dis
coloration in lymphedematous ears of rabbits . 
In the present experiments, on the animals 
with lymphostasis, it was noted that the feet 
treated with the cream were much redder than 
those treated just with its base. 

General 

The presence and amount of edema depends 
on the varied functioning of all parts of the 
microcirculation: exchange blood vessels, in
terstitial tissue channels, proteolysis by the 
cells, and the lymphatic system (easley-Smith 
1983a). Each of these parts has a number of 
aspects which may be affected by drugs. The 
benzo-pyrones, alone, have many different ac
tions, affecting many of these aspects of all 
four parts of the microcirculation ( Ozsley
Smith 1976, 1983a), although it appears that 
their actions in reducing high-protein edemas 
are largely restricted to increasing proteolysis 
in the tissues. Since Unguentum lymphaticum 
contains many components (although no ben
zo-pyrones, as such, Wagner et al. 1983), one 
can see that it may well have many actions. 

It is evident that the cream is very effective in 
lymphedema. As pointed out at the beginning, 
there is an enormous, and immediate, need for 
preparations with activity against high-protein 
edemas in general, and lymphedema in particu
lar. Therefore, when confronted with a prepa
ration which has been shown in animal (Ko
vach and Koller 1983; Sterner and Grahwit 
1973; and the present series) and clinical (Fol
di andFoldi 1983;Reincke 1975; Weift 1981; 
Veith and Sichert 1971) trials to have such an 
effect, the logical course is to make use of it. 
Future research will show how it may be sim
plified, made cheaper and, perhaps, improved. 
However, until we are convinced that we can 
usefully discard (or improve) part of it, we 
would be well advised to use it as it is . 
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