Flavonoids as an adjunctive
treatment for equine

lymphoedema:

Retrospective study of five cases

> Abstract

Equine lymphoedema, a common pathologic condition characterized by lymph stasis, requires
immediate treatment to ensure a positive outcome. Ascertaining the specific causative agent is
not always possible. Despite typical signs of the syndrome, the complex pathogenesis impedes the
establishment of an aetiologic treatment protocol. The use of flavonoids in human lymphoedema
in recent years has provided the basis for their experimental use in equine lymphoedema. In this
study, a treatment protocol for the management of lymphoedema was applied to five horses. The
treatment, which included conservative measures, anti-inflammatory and antimicrobial therapy as
well as flavoinoids, provided encouraging results, indicating that flavonoids could be a promising
therapeutic option for the treatment of equine lymphoedema.

> Introduction

Lymphoedema is characterized by lymphatic sta-
sis. Increased hydrostatic blood pressure with a
simultaneous decrease in osmotic blood pressure
may lead to the development of subcutaneous
oedema, inflammation and plasma protein ex-
travasation. A defence mechanism is provided at
excessive protein level through the development
of collagen fibres in the subcutaneous tissue
which subsequently leads to fibrosis and disrup-
tion of the lymphatic and blood circulation. Lym-
phatic vessels undergo degenerative changes, in-
cluding disruption of their elastic fibres, progres-
sively causing lymphatic vascular failure.'2?

Clinical symptoms of the syndrome may vary and
include oedema and different degrees of lame-
ness in one or more limbs, depression, and other
type-specific symptoms such as skin lesions, se-
rous or purulent exudate, or even the involve-
ment of the respiratory system.

Clinical and aetiologic diagnosis is based on the
history and typical signs while final diagnosis is
only reached after microscopic examination of
lesion scrapings, culture and histopathology. The
management of equine lymphoedema involves
both conservative and medical treatment. Lym-
phoedema requires immediate therapeutic in-
tervention in order to prevent permanent lesions
and relapses. In order to achieve a positive out-
come, equine lymphoedema should be treated as
a serious medical condition requiring immediate
and aggressive treatment.*

The purpose of this study is to present five cases
with equine lymphoedema that were admitted to
the Equine Unit, Faculty of Veterinary Medicine,

Aristotle University of Thessaloniki during the pe-
riod 2010-2011. In conjunction with the standard
treatment protocol that usually leads to perma-
nent oedema, flavonoids were used for the first
time with encouraging results.

> Materials and Methods

This study included five Warmblood geldings,
aged 9 to 14 years old (median = 11 years), with
clinical signs of lymphoedema. Prior to each ani-
mal’s inclusion in this clinical study, the owner’s
consent was obtained.

All horses presented with an acute onset of the
syndrome. Physical examination revealed severe
diffuse swelling of a hindlimb and elevated region-
al skin temperature. Lesions usually extended from
the pastern proximally to the upper level of the
metatarsal region (3/5) and rarely up to the middle
of the tibia (2/5) (Figure 1). In all cases, a moderate
degree of lameness was detected (2-3/5).

Initial therapy included conservative measures in
conjunction with medical treatment. In all horses,
conservative treatment included stall confine-
ment, cold hosing three times per day for 15 min-
utes or astringent agents, such as clay or ice, for
five days. Special attention was given to reduce the
daily carbohydrate and protein intake by excluding
grain and high protein forage, such as alfa-alfa hay,
from the daily diet. Massage with cooling gel (Kera-
tex Cooling Gel®) that started distally and moved
proximally, in conjunction with pressure bandag-
ing, enhanced lymphatic circulation.

Medical treatment included NSAIDS (phenylbyta-
zone 2.2 mg/kg i.v./24h for seven days), diuretics
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Figurel . Diffuse hindlimb
swelling characteristic of
lymphoedema
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(furosemide 1mg/kg i.m./24h for five days), antimi-
crobial agents (oxytetracycline 5-10 mg/kg i.m./24h
in two horses, marbofloxacin 1-2 mg/kg iv/24h in
three horses for six days) and DMSO (0.5 gr/kg i.v.
every 48 hours for three times in total). After the
first seven days, all cases were treated with flavo-
noids (Daflon® 5 mg/ kg every 12 hours per os) for
10 days.

> Results

In 4 cases, initial treatment resulted in 50% reduc-
tion of lymphoedema during the first seven days
and almost complete elimination by the end of the
treatment with flavonoids. In one case no improve-
ment was detected within the first seven days, and
Daflon®led to 30% reduction of lymphoedema.

> Discussion- Conclusions

The lymphatic system, which is a subset of the cir-
culatory system, collects part of the lymph, which
is subsequently drained through efferent lymphatic
vessels into venous circulation.®

The lymphatic system has many functions, includ-
ing the removal of various substances and cells
from connective tissue. Two main forces control flu-
id exchange in connective tissue; blood hydrostatic
pressure which supplies the connective tissue with
nutrients through the capillaries and osmotic pres-
sure which depends mainly on the concentration of
albumin and promotes the transport of fluid from
the interstitium to blood stream. The main function
of the lymphatic system is the removal of metabolic
products in order to maintain tissue homeostasis.
Lymphatic capillaries, connected to a diffuse net-
work that runs throughout connective tissue, are
responsible for the recruitment of high molecular
substances and associated liquid compounds.®’#
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Lymphoedema or lymphatic failure is the insuf-
ficiency of lymphatic system to relieve the protein
overload that cannot be removed through any oth-
er route. There are two main types of lymphatic fail-
ure: a) Primary lymphatic failure, characterized not
by protein overload but by the inability of lymphatic
system to drain the lymph (primary lymphoedema),
and b) secondary lymphatic failure, characterized
by a normal lymphatic system which is been over-
loaded by proteins (venous oedema),®®' resulting
in lymphatic insufficiency. Disruption or stasis of
lymphatic circulation results in the accumulation
of substances that can only be removed through
lymphatic drainage in the connective tissue. The ac-
cumulated proteins retain water. The final outcome,
called lymphedema, maintaining high protein
levels, promotes the production of collagen fibers
(fibrosis) and inflammation. Oedema results in hy-
perplastic fibrosis and inflammation, a common
manifestation of many clinical syndromes and a
pathognomonic physical finding of lymphoedema.
When the lymphatic system is overloaded, oedema
is initially low in proteins; however, progressive
overload reduces the ability of the lymphatic sys-
tem to cope with the ever changing demands as is
unable to activate its adaptive structural and func-
tional mechanisms. Dynamic failure turns into me-
chanical failure.’o"

The exact causes of equine lymphoedema are not
fully understood. Several factors are implicated,
such as high-protein diet, dehydration, prolonged
box rest, high energy diet, lack of exercise, pas-
tern dermatitis, or any other cause that can lead
to lymph stasis. Lymphoedema may also be idi-
opathic, like chronic progressive lymphoedema in
draft horses. This syndrome has a typical clinical
picture which is characterised by an acute onset of
symptoms.* Diffuse oedema with varying degrees
of lameness, especially on the rear limbs, is usually
noted. In most cases, no lameness is present where-
as when detected, it varies from 1/10 to non-weight
bearing lameness. Moreover, rare clinical manifes-
tations, such as anorexia and fever, have been spo-
radically reported.

Diagnosis is based on history, typical clinical pic-
ture and ultrasonographic examination. According
to owners, the syndrome is characterized by acute
onset of symptoms.

Prognosis is relatively poor since frequent relapses
may result in the development of connective tissue
in the underlying layers, leading to the formation of
permanent lesions in the lymphatic system.*

Studies conducted in human patients indicate that
in order to limit the development of lymphoedema
and minimize permanent functional lesions, it is
necessary to diagnose and treat this syndrome in
its early stages.”"'? This need for early diagnosis of
chronic lymphoedema led to the development of
new techniques. In human medicine, the capacity
for lymphoscintigraphy to detect the presence of



fluid in the interstitial space and reduced lymphatic
drainage renders it a primary diagnostic method
in patients with suspected lymphoedema.’>'* Over
the last decade, it has also been successfully used
for early diagnosis of equine lymphoedema.” In
this study, diagnosis was based on the history and
typical clinical picture of the affected limb.

A basic conservative approach in human lymphoe-
dema includes external compression bandage and
proper limb support, massage in order to facilitate
lymphatic drainage, low-level exercise and careful
skin care to avoid possible irritation.''2

A similar therapeutic approach is used in equine
lymphoedema; appropriate management meas-
ures of high importance include the adjustment
of a daily diet based on the horse’s needs and ex-
ercise level. Daily regular work is essential, inso-
much as the limb can bear weight. Hand walking
should take place for ten minutes, three times per
day. The application of astringent agents on the af-
fected limbs, such as clay or cooling gel, and daily
hosing with cold water two times per day for 15-20
minutes are also important. Massage in a distal-to-
proximal direction is particularly beneficial. It is also
necessary to bandage the affected limbs with spe-
cial dressings to facilitate lymph circulation.

At this point, a detailed report of the treatment
protocol that was used is presented, in addition to
management measures.

Phenylbutazone was given at a dose of 2.2 mg/kg
once per day as an excellent option for the manage-
ment of inflammation and pain in horses. Addition-
ally, DMSO was administered at a dose of 0.5 gr/
kg i.v. as a free radical scavenger with strong anti-
inflammatory activity.> As an organic liquid solvent,
DMSO, among others, has a high water absorbing
capacity, contributing to further reduction of oede-
ma.’®"” The use of furosemide at a dose of 1 mg/kg
i.m. once per day for five days was considered ad-
vantageous for the treatment of oedema.

As concerns the administration of antibiotics, the
use of oxytetracycline (5-10 mg/kg 24h) is reported
to have beneficial effects due to its bacteriostatic
action against Gram + and Gram- and certain an-
aerobic bacteria. Oxytetracycline has a dual role in
terms of management of lymphoedema; besides its
bacteriostatic capacity, it also has the ability to bind
calcium causing relaxation of tendons.? In a similar
way, it binds calcium in the wall of the blood vessels
causing their relaxation, thereby improving their
functionality, as due to dilatation and inflexibility
from fibrosis and inflammation they are not work-
ing properly.3181°

Unfortunately, oxytetracycline has several side ef-
fects, particularly when administered intravenously.
It should be diluted and administered slowly as rap-
id intravenous administration can cause collapse of
the horse, due to hypotension which is attributed
to the rapid binding of calcium with chelates, while
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some patients may experience an allergic reaction.
As an alternative, intramuscular and oral adminis-
tration may be used. In this study, in order to avoid
side effects, oxytetracycline was administered intra-
muscularly without reactions.’2°

To avoid the aforementioned side effects and be-
cause of its broad antibacterial spectrum against
Gram + and Gram- bacteria,?"?> marbofloxacin was
the antibiotic of choice in 3/5 horses, in cases where
cost was an issue.

Non-controlled studies report the use of heparin
(40-150 1U/ kg sc) in the treatment of lymphoede-
ma. Heparin may cause bleeding, thrombocytope-
nia, renal dysfunction, hypokalaemia, alopecia, pri-
apism, while long-term administration may cause
osteoporosis.Z Taking into consideration the severe
and frequent side effects, heparin was not included
in the treatment protocol that was used.

Flavonoids belong to polyphenols and are catego-
rized according to their chemical structure in fla-
vonols, flavones, flavanones, isoflavones, catechins,
anthocyanins and chalcones. Over 4,000 flavonoids
have been identified, many of which are found in
fruits, vegetables and beverages. Mounting inter-
est has been noted in the research into flavonoids
in recent years, due to their beneficial effect on hu-
man health. Their antiviral, anti-allergic, anti-inflam-
matory, antineoplastic, antiplatelet and antioxidant
activities have been widely reported.* Moreover,
their use in the treatment of phlebitis, lymphoede-
ma, and other vascular disorders is rapidly becom-
ing more widespread.”

In the current study, Daflon” containing 500 mg of
purified micronized flavonoid fraction with 90% di-
osmin (450 mg per tablet) and-10% hesperidin (50
mg per tablet) was administered. This composition
is used in humans as adjuvant therapy in the treat-
ment of chronic venous insufficiency of the lower
extremities and the symptomatic treatment of
haemorrhoidal crisis.®®

As previously mentioned, high hydrostatic blood
pressure causes inflammation in the valves of su-
perficial blood vessels. Leukocytes adhering to the
valves activate inflammatory processes, resulting
in disturbance of their normal function (transport
of blood and lymph from peripheral tissues). Blood
that cannot normally flow back to the heart retro-
grades, further increasing blood hydrostatic pres-
sure. The latter, as already mentioned, serves as a
triggering factor of lymphoedema.

Diosmin is responsible for the treatment of an in-
flammatory process. A semisynthetic venotropic
drug (modified hesperidin), diosmin prolongs the
vasoconstrictor effect of norepinephrine in the ve-
nous wall, resulting in increased venous tone and
thus reducing venous stasis. Furthermore, diosmin
improves lymphatic drainage by increasing the
frequency and intensity of the contractions of lym-
phatic vessels and augmenting the total number of
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functional lymphatic capillaries.?” Equally impor-
tant s its ability to reduce the expression of adhe-
sion molecules on the endothelium of blood ves-
sels, thereby inhibiting the adhesion, migration
and activation of leukocytes at the capillaries. In
consequence, the release of inflammatory media-
tors, mainly free oxygen radicals and prostaglan-
dins, is inhibited. Despite the undeniable advan-
tages of pure diosmin, it has been reported that
the administration of Daflon’ (as micronized pu-
rified fraction) predominates.?® Additionally, two
integrated controlled studies reported that com-
pared with placebo, the use of Daflon” in patients
with chronic venous insufficiency led to increased
venous tone, reduced venous capacity, while sig-
nificantly improving the haemodynamic profile.?
Based on the results of clinical studies, the admin-
istration of Daflon’ resulted in increased lymphat-
ic capillary luminal pressure and diameter, thus
facilitating lymph permeability and diffusion, as
well as an improvement of the oedema.®?!

In this study, having extrapolated data based on
the dosage regimen applied to humans,2*3" we
administered Daflon” at a dose of 5 mg/kg BID
per os for 10 days; no adverse reactions were ob-

served. All horses maintained a good appetite
with no signs of gastrointestinal disease; they
showed progressive improvement of oedema
and limb function and immediately returned to
their previous athletic activity. Even in the one
case of lymphoedema that did not respond posi-
tively, additional administration of Daflon"to the
initial protocol resulted in 30% further reduction
of the oedema.

In summary, lymphoedema is a particularly fre-
quent pathological condition that requires im-
mediate and aggressive treatment to prevent
the development of irreversible lesions in the
affected extremities. The implementation of the
protocol described above with the additional use
of flavonoids can effectively contribute to the
management of this syndrome. It is worth men-
tioning that this study involved a limited number
of horses and no control group so statistically re-
liable results could not be obtained. The results
of this clinical trial indicate that the properties of
Daflon®, along with easy administration, the ab-
sence of side effects and cost-effective use, make
it an excellent ally in the treatment of equine lym-
phoedema. To validate its full potential, further
research is needed.
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