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Abstract

In the last years many scientific veterinary reports highlighted the pivotal role of nutrition also as a
support in animals before surgical, chemotherapy and radiotherapy interventions. We aimed to
evaluate the effectiveness of a dietary supplement named Gold Lotion (GL, 4 mL day for 6 months) as
adjuvant of current pharmacological therapy in 18 cats affected by different tumors (digestive system
lymphoma, carcinoma and cutaneous fibrosarcoma). Metabolic profile and oxidative stress parameters
of cats resulted significantly improved after 6 months of GL supplementation (*p<0.05, **p<0.01). The
combined use of GL and pharmacological therapy not only significantly ameliorated digestive and
hepatic functionality of all cats and reduced the overall overload of free radicals but also improved
their quality of life (QoL). Unfortunately the life span expectancy did not improve and all cats died few
weeks later after GL supplementation interruption due to metastases spread and a consequent clinical
condition severe worsening.
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Introduction
In the last years many scientific veterinary reports highlighted
the pivotal role of nutrition to preserve physiological
homeostasis [1], prevent secondary metabolic diseases [2] and
neoplastic cachexy [3] as well as support animals before
surgical, chemotherapy and radiotherapy interventions [4].
Another important element of the nutrition is represented by
dietary supplements [5]. Despite the increasing use dietary
supplements in pets only few scientific evidence of their
efficacy have been described so far [5,6]. Among the emerging
dietary supplements used in the oncological veterinary practice
there are flavonoids [7], which are polyphenolic compounds
mainly present in citrus fruits [8].

In vivo and in vitro literature reports highlighted the antitumor
effects of a commercially available flavonoids-enriched
supplement derived from citrus peel extract named Gold Lotion
[9-11].

Gold Lotion (GL) is made of extracts derived from the peels of
six citrus fruits (navel oranges, citrus hassaku, citrus limon,
citrus natsudaidai, citrus miyauchi and satsuma) and known to
be rich in flavonoids (0.45 mg/mL) and polymethoxyflavones
(0.1 mg/mL). Molecular mechanisms, which are related to

flavonoids and polymethoxyflavones cancer prevention effect,
range from carcinogen inactivation, antiproliferation, cell cycle
arrest, apoptosis induction, angiogenesis inhibition,
antioxidation and of multidrug resistance reversal [8,12].

We firstly propose the use of GL as adjuvant of current
pharmacological therapy (e.g. corticosteroids) [13] in 18 cats
affected by different tumors (digestive system lymphoma,
carcinoma and cutaneous fibrosarcoma). Moreover, we
evaluated the overall oxidative stress of cats, which is generally
observed in oncological patients, to ascertain also the possible
antioxidant effect of the GL.

Materials and Methods
Eighteen client-owned European neutered cats (8 females and
10 males) aged 11.7 ± 0.5 (mean ± Standard Error of Mean)
and affected by stage IV digestive system lymphoma (n=8,
small intestine adenocarcinoma (n=4) and cutaneous
fibrosarcoma (n=6) were evaluated over a 6 months period
(Figure 1). All cats presented at least one or more of the
following clinical symptoms: diarrhea, pultaceous feces, vomit,
anorexia and dehydration.
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Figure 1. Cats enrolled in the evaluation. (A, D) European cat with stage IV digestive system lymphoma; (B) European cat with small intestine
adenocarcinoma; (C) European cat with cutaneous fibrosarcoma.

Cytological (fine needle biopsy), histological (incisional
biopsy) and hematobiochemical were performed at the
beginning and, for some of them, at the end of the evaluation.
Cats were randomly and equally assigned to receive L-
asparaginase (400 U/kg/once), vincristine (0.025 mg/Kg/
e.o.w.), cyclophosphamide (10 mg/Kg/e.o.w.), doxorubicin (1
mg/Kg/IV every 3 weeks) and/or prednisolone (2 mg/kg/day)
or the same pharmacological treatment with Gold Lotion (4
mL/day) along with a standard commercial diet.

Blood samples were collected from each cat before and at the
end of the evaluation period, after 6 months. Reactive oxygen
metabolites (dROMs) and biological antioxidant potential
(BAP), as indicators of disease-related oxidative stress, were
measured by portable spectrophotometer on plasma samples
according to procedure reported by Sechi [14]. Animal care
was performed according to the national and international
regulations (Italian regulation D.L.vo 116/1992 and European
Union regulation 86/609/EC).

Statistical analysis
Data were analyzed using GraphPad Prism 6 software
(GraphPad Software, Inc., La Jolla, CA, USA). All data are
presented as the means ± standard error of the mean and were
first checked for normality using the D’Agostino-Pearson
normality test. Differences in metabolic profile and oxidative
stress parameters were analyzed using a two-way analysis of

variance (ANOVA) test followed by Bonferroni's multiple
comparisons test. p<0.05 was considered significant.

Results
After 3 weeks of treatment an overall significant decrease of
the use of prednisolone and was observed for all cats.
Interestingly, no signs of neoplastic lesions and clinical
conditions worsening were observed in all cats. As shown in
Figure 2, hematobiochemical analyses resulted significantly
improved in the cats that received the pharmacological
treatment along with Gold Lotion.

Glutamic-ossalacetic and glutamate pyruvate transaminase and
alkaline phosphatase, significantly decrease from 35.70 ± 2.14
U/L to 17.50 ± 1.38 U/L, from 69.40 ± 2.90 U/L to 36.70 ±
1.18 U/L and from 121.6 ± 4.87 U/L to 50.80 ± 3.41 U/L,
respectively in the pharmacological treatment+Gold Lotion
group (*p<0.05).

Also amylase, creatinine, glucose and phosphorous showed the
same trend decreasing from 977.8 ± 45.40 U/L to 502.7 ±
39.66 U/L, from 2,13 ± 0,16 mg/dL to 1.33 ± 0.12 mg/dL,
from 113.3 ± 2.94 mg/dL to 89.60 ± 2.07 mg/dL and from 7.53
± 0.39 to 4.96 ± 0.29 mg/dL, respectively in the
pharmacological treatment+Gold Lotion group (*p<0.05). As
to gamma-glutamyltransferase and albumin, they significantly
decrease from 10.30 ± 0.36 U/L to 4.40 ± 0.33 U/L and from
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3.50 ± 0.16 g/dL to 3.20 ± 0.24 g/dL, respectively in the
pharmacological treatment+Gold Lotion group (**p<0.01).

Figure 2. Graphical representation of metabolic profile of cats before
and after 6 months of therapy administ ration. Glutamic-ossalacetic
transaminase (GOT), glutamate pyruvate transaminase (GPT),
alkaline phosphatas e (ALP), gamma-glutamyltransferase (GGT),
albumin (ALB), triglycerides (TRI), amylase (AMY), cholesterol
( CHOL), urea, creatinine (CRE), Glucose (GLU), phosphorous
(PHOS); *p<0.05, **p<0.01.

We also evaluate the oxidative stress parameters trend to
evaluate the antioxidant activity of flavonoids and
polymethoxyflavones present within Gold Lotion (Figure 3).

Figure 3. Graphical representation of oxidative stress parameters of
cats before and after 6 months of therapy administration. (A)
Reactive oxygen metabolites (dROMs) and (B) biological antioxidant
potential (BAP), *p<0.05.

dROMs significantly decreased in the pharmacological
treatment+Gold Lotion group from 110.7 ± 10.64 U. CARR to
77.41 ± 6.30 U. CARR (*p<0.05), while a slight but not
significant increase was observed in the pharmacological
treatment group. As to BAP, a significant increase in the
pharmacological treatment+Gold Lotion group from 2391 ±
65.90 μMol/L to 2504 ± 44.89 μMol/L, while a slight but not
significant decrease was observed in the pharmacological
treatment group.

Conclusion
The combined use of GL and pharmacological therapy allowed
all cats to ameliorate their digestive and hepatic functionality
but also to reduce the overall overload of free radicals, which
typically characterizes cancer [15]. Moreover, the GL
supplementation avoided the rapid nutritional decay that
frequently undermines oncological patients [16,17] thus
improving the QoL of cats, nevertheless all cats died few
weeks later after GL supplementation interruption due to
metastases spread and a consequent clinical condition severe
worsening. It is worth noting that GL taste was not always
accepted by some of the cats, which therefore received it by
means of a syringe without the needle.

Last but not least the significant reduction of dROMs and the
significant improvement of BAP values (P<0.05) observed in
cats, which received the GL clearly demonstrated the ability of
the dietary supplement to reduce oxidative stress that typically
characterize oncologic patients and indicated a prompt
response of their organism to counteract such condition. We
can conclude that GL can be considered a valuable adjuvant in
current pharmacological therapy of some feline tumors with
poor prognosis to improve the QoL of the time before dying.
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