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ABSTRACT
Epiphora is defined as tear overflow due 
to impaired tear drainage by way of the 
nasolacrimal duct. We evaluated a combined 
therapeutic approach for epiphora based on 
drug and a commercially available nutra-
ceutical diet administration over a 30 days 
period in dogs poorly responsive or unre-
sponsive to the only immune-suppressive 
treatment. 

Forty-five client-owned household 
dogs of different breeds (19 females and 31 
males) and aged 6.5 years were enrolled. 
Schirmer tear test-1, conjunctival inflamma-
tion, corneal keratinization and blepahritis 
were evaluated before and at the end of the 
evaluation. 

Schirmer’s test value significantly 
decreased from 22.96 ± 0.37 mm, at T0 to 
18.86 ± 0.24 mm, at T30 (***p < 0.001), 
conjunctival inflammation significantly 
decreased from 1.30 ± 0.11, at T0 to 0.14 ± 
0.04 at T30 (***p < 0.001), corneal kerati-
nization significantly decreased from a T0 
value of 0.17 ± 0.05 to a T30 value of 0.07 ± 
0.03 (*p < 0.05) and blepharitis significantly 
decreased from 0.64 ± 0.1, at T0 to 0.03 ± 
0.02 at T30 (***p < 0.001).

This clinical evaluation represents the 
first evidence of the usefulness of a spe-
cific nutraceutical diet as a reliable tool 
to improve pharmacological treatment of 
epiphora.
INTRODUCTION
Epiphora is defined as tear overflow because 
of impaired tear drainage by way of the 
nasolacrimal duct.1 It is a fairly common 
problem in some of the smaller breeds, such 
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as Bichon Frisé, 
Maltese Terrier, 
Miniature and Toy 
Poodle, and Tibetan 
Spaniel, where it’s 
particularly evident 
due to their pale 
coats, since tears 
stain them a rusty 
brown. The onset 
of this kind of 
condition is gener-
ally observed from 
2 – 3 months of age 
onwards, and it is 
usually bilateral.2 
Predisposing fea-
tures are: 

•  shallow orbit 
with a promi-
nent globe
•  close apposi-
tion of the eye-
lids to the globe, resulting in a shallow 
lacrimal lake that limits lacrimal drainage
•  medial lower eyelid entropion
•  misplacement of the lower punctum 
without medial lower eyelid entropion
•  hair at the medial canthus, of both the 
eyelids and the lacrimal caruncle, tends 
to impinge on the ptf, thus keeping tears 
from flowing in the lacrimal duct. 
We aimed to evaluate a combined thera-

peutic approach for epiphora based on the 
classical drug administration and the use of 
a commercially available nutraceutical diet 
in dogs where the only immune-suppressive 
treatment resulted poorly responsive or 
ineffective to control the ocular symptoms. 
The nutraceutical diet consisted in a mixed 
formula of fish meal and rice, as a single 
source of carbohydrates, and botanical 
extracts including Aloe vera, Astaxanthin 
(from Hematococcus pluvialis), bioflavo-
noids, Curcuma longa, Ribes nigrum, Vitis 
vinifera, and Omega3-Omega6 fatty acids 
ratio of 1:3. 

MATERIALS AND METHODS

Forty-five client-owned household dogs (19 
females and 31 males) aged 6.5 (average) of 
different breeds were enrolled in this evalua-
tion. Dogs were fed the nutraceutical diet for 
a 30-day period. Both eyes of each dog were 
photographed at each visit, and clinical signs 
according to the scores proposed by Moore 
et al.3 Conjunctival inflammation (0-3):

•  0 = normal conjunctiva
•  1 = mild hyperaemia without chemosis
•  2 = moderate hyperemia with mild 
chemosis
•  3 = intense hyperaemia with moderate 
to severe chemosis;Corneal keratiniza-
tion (0-2): 0 = none, 1 = mild opacity, 2 
= moderate opacity. Ophthalmic exami-
nations included also slit-lamp biomi-
croscopy (Kowa Optimed Inc SL-14 
Slit Lamp, Kowa Optimed, Europe Ltd, 
Berkshire, UK), funduscopic examination 
(Heine Omega 180 Binocular Indirect 
Ophthalmoscope, HEINE Optotechnik, 
Herrsching, Germany), and fluorescein 
dye staining (fluorescein 0.5% col-
lyre unidose TVM, Laboratoires TVM, 
Lempdes, France), and Schirmer tear 
test-1 (STT-1) (Dina Strip Schirmer-Plus 

Figure 1. Schematic representation of clinical signs trend during the 
30 days evaluation period (*p < 0.05, **p < 0.01, ***p < 0.001)
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Dina-Hitex) on 90 
eyes (two for each 
dog).4

The recommenda-
tions of the ARRIVE 
guidelines in animal 
research were consult-
ed and considered.5

Statistical Analysis
Data were analysed 
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 test using the 
D’Agostino-Pearson 
normality test. Differ-
ences in Schirmer’s 
test, conjunctival 
inflammation, cor-
neal keratinization, and 
blepharitis before and 
at the end of evaluation 
period were analyzed 
using a one-way 
analysis of variance 
(ANOVA) followed 
by Turkey multiple 
comparisons test. A *p < 0.05 was consid-
ered significant.

RESULTS
Schirmer’s test value significantly decreased 
from 22.96 ± 0.37 mm, at T0, to 20.09 ± 
0.33 mm (***p < 0.001) at T15, to 18.86 ± 
0.24 mm, at T30 (***p < 0.001). The same 
trend was observed for the clinical signs. 
More in details, conjunctival inflammation 
significantly decreased from 1.30 ± 0.11, at 
T0, to 0.57 ± 0.08 (***p < 0.001), at T15, to 
0.14 ± 0.04 at T30 (***p < 0.001). Corneal 
keratinization significantly decreased from 
a T0 value of 0.17 ± 0.05 to a T30 value of 
0.07 ± 0.03 (*p < 0.05). As to blepharitis 
score, a significant decrease from 0.64 ± 0.1, 
at T0, to 0.35 ± 0.06 (***p < 0.001), at T15, 

to 0.03 ± 0.02 at T30 (***p < 0.001) was 
observed.
DISCUSSION 
To the best of our knowledge, this clinical 
evaluation represents first study that pro-
posed the use of a specific nutraceutical diet 
as a reliable tool to improve pharmacologi-
cal treatment of epiphora. The nutraceutical 
approach significantly decreased the eye’s 
tear production, and clinically ameliorated 
the conjunctival inflammation status, the 
corneal keratinization and blepharitis in 
dogs poorly responsive or unresponsive to 
gold standard pharmacological therapy of 
epiphora.

The decreased STT-1 level in response 
to the nutraceutical diet was in agreement 
with what previously reported by Saito et al, 

Figure 2. Graphical representation of eyes improvement before 
(A, C, E) and after (B, D, F) 1 month of the nutraceutical diet 
supplementation
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who compared mean tear production in dogs 
with and without epiphora.1 Although we are 
unaware of the possible action mechanism 
exerted by botanicals present in the nutra-
ceutical diet, we hypothesize a synergic ac-
tion with raw materials in modulating func-
tional and mechanical disorders, which are 
among the causes of epiphora.1 According 
to literature reports, Aloe vera was observed 
to exert a positive effect on corneal epithe-
lial cells speeding epithelization decreasing 
fibrosis in vitro.6 Moreover, it represents an 
alternative treatment of ocular surface of 
squamous dysplasia in humans.7

Several studies highlighted the effect of 
Astaxanthin from Haematococcus pluvialis 
and caroitenoids in reducing retinal oxida-
tive stress in different animal models.8-10 In 
particular, Astaxanthin and carotenoids can 
attenuate the apoptosis of retinal ganglion 
cells in rats affected by diabetic retinopathy, 
representing an alternative drug to treat this 
pathology, and can limit UVB damages.11-13 
Curcumin, the major curcuminoid contained 
in Curcuma longa, has been largely used for 
preventing or treating several disease includ-
ing, ocular ones. Various studies investi-
gate multiple positive effects of this active 
substance, such as anti-inflammatory, anti-
oxidant and anti-angiogenetic.14,15 Moreover, 
Curcumin seams to affect the expression of 
genes inhibiting the expression of oncogenes 
in tumor cells in human models.16,17 Ribes 
nigrum is a perennial shrub rich in anthocy-
ans, flavonols, phenolic acids, and polyun-
saturated fatty acids. 

A plethora of studies have been related 
the use of Ribes nigrum with the reduction 
of hypertension and other cardiovascular-as-
sociated illnesses and neurodegenerative and 
ocular diseases.18,19 Vitis vinifera is known 
worldwide for its medicinal values including 
ocular promotion. It contains polyphenols 
that can attenuate ocular inflammation in 
humans and animal models.20,21

We also hypothesize that the inflam-
matory status that typically characterizes 
such conditions could be also fostered by 
the presence of toxic compounds, including 

antibiotics, even more present and concen-
trated within pet and human food chain.22-29 
In fact, pet food production mainly relies on 
poultry meal,30 with a bone inclusion rate of 
20-30%, and dragging all those compounds 
with a high affinity for calcium, in particular 
oxytetracycline,24 which has been demon-
strated to be cytotoxic, genotoxic, and pro-
inflammatory in vitro.23,25,27

It is quite puzziling how, although 
Food and Drug Administration31 and World 
Health Organization32 established maximum 
residue limits in foods, antibiotic residues 
in foods are present.33 Unfortunately, this 
is due to the lack of detailed regulations 
concerning the antibiotic concentration in 
bones,34 which are one of the source of pet 
and human, eg, wurstel and food. This might 
explain the onset of ocular manifestations 
in our cohort of dogs as well as their rapid 
disappearance after a simple diet supplemen-
tation. Moreover, the significant and rapid 
improvement of symptoms of dogs involved 
in this clinical evaluation after diet supple-
mentation is in agreement with that observed 
by Mazzeranghi et al in cats affected by 
cutaneous adverse food reactions.24 

Although we are aware that this work 
would benefit of further in vitro evaluations 
including immunological profile and serum 
oxytetracycline evaluation to clearly cor-
relate symptoms onset and disappearance, 
it introduces a serious warning concerning 
the presence of toxic compounds in pet and 
human food and their contribution to the 
etiopathogenesis of certain clinical condi-
tions. 

STATEMENT OF AUTHORSHIP
The authors hereby certify that all work con-
tained in this article is original. The authors 
claim full responsibility for the contents of 
the article.

CONFLICT OF INTEREST 
The authors confirm that they do not have 
any conflict of interest

REFERENCES
1.	 Saito A, Kotani T. Tear production in dogs with 

epiphora and corneal epitheliopathy. Vet Ophthal-



Intern J Appl Res Vet Med • Vol. 15, No. 2, 2017. 65

mol. 1999;2(3):173-8.
2.	 Turner SM. Small Animal Ophthalmology: Elsevier 

Saunders; 2008.
3.	 Moore CP, McHugh JB, Thorne JG, Phillips TE. 

Effect of cyclosporine on conjunctival mucin in 
a canine keratoconjunctivitis sicca model. Invest 
Ophthalmol Vis Sci. 2001;42(3):653-9.

4.	 Destefanis S, Giretto D, Muscolo MC, Di Cerbo 
A, Guidetti G, Canello S, et al. Clinical evaluation 
of a nutraceutical diet as an adjuvant to pharmaco-
logical treatment in dogs affected by Keratocon-
junctivitis sicca. BMC Vet Res. 2016;12(1):214.

5.	 Kilkenny C, Browne WJ, Cuthill IC, Emerson M, 
Altman DG. Improving bioscience research report-
ing: the ARRIVE guidelines for reporting animal 
research. Osteoarthritis Cartilage. 2012;20(4):256-
60.

6.	 Curto EM, Labelle A, Chandler HL. Aloe vera: 
an in vitro study of effects on corneal wound 
closure and collagenase activity. Vet Ophthalmol. 
2014;17(6):403-10.

7.	 Damani MR, Shah AR, Karp CL, Orlin SE. Treat-
ment of ocular surface squamous neoplasia with 
topical Aloe vera drops. Cornea. 2015;34(1):87-9.

8.	 Yeh PT, Huang HW, Yang CM, Yang WS, Yang 
CH. Astaxanthin Inhibits Expression of Retinal 
Oxidative Stress and Inflammatory Mediators in 
Streptozotocin-Induced Diabetic Rats. PLoS One. 
2016;11(1):e0146438.

9.	 Lien EL, Hammond BR. Nutritional influences on 
visual development and function. Prog Retin Eye 
Res. 2011;30(3):188-203.

10.	 Bian Q, Gao S, Zhou J, Qin J, Taylor A, Johnson 
EJ, et al. Lutein and zeaxanthin supplementation 
reduces photooxidative damage and modulates the 
expression of inflammation-related genes in retinal 
pigment epithelial cells. Free Radic Biol Med. 
2012;53(6):1298-307.

11.	 Dong LY, Jin J, Lu G, Kang XL. Astaxanthin at-
tenuates the apoptosis of retinal ganglion cells in 
db/db mice by inhibition of oxidative stress. Mar 
Drugs. 2013;11(3):960-74.

12.	 Lennikov A, Kitaichi N, Fukase R, Murata M, 
Noda K, Ando R, et al. Amelioration of ultraviolet-
induced photokeratitis in mice treated with astax-
anthin eye drops. Mol Vis. 2012;18:455-64.

13.	 Silvan JM, Reguero M, de Pascual-Teresa S. A pro-
tective effect of anthocyanins and xanthophylls on 
UVB-induced damage in retinal pigment epithelial 
cells. Food Funct. 2016;7(2):1067-76.

14.	 Liu XF, Hao JL, Xie T, Mukhtar NJ, Zhang W, 
Malik TH, et al. Curcumin, A Potential Therapeutic 
Candidate for Anterior Segment Eye Diseases: A 
Review. Front Pharmacol. 2017;8:66.

15.	 Pescosolido N, Giannotti R, Plateroti AM, 
Pascarella A, Nebbioso M. Curcumin: therapeu-
tical potential in ophthalmology. Planta Med. 
2014;80(4):249-54.

16.	 Sreenivasan S, Thirumalai K, Krishnakumar S. 
Expression profile of genes regulated by cur-
cumin in Y79 retinoblastoma cells. Nutr Cancer. 
2012;64(4):607-16.

17.	 Sreenivasan S, Krishnakumar S. Synergistic Effect 

of Curcumin in Combination with Anticancer 
Agents in Human Retinoblastoma Cancer Cell 
Lines. Curr Eye Res. 2015;40(11):1153-65.

18.	 Gopalan A, Reuben SC, Ahmed S, Darvesh AS, 
Hohmann J, Bishayee A. The health benefits of 
blackcurrants. Food Funct. 2012;3(8):795-809.

19.	 Yoshida K, Ohguro I, Ohguro H. Black currant 
anthocyanins normalized abnormal levels of 
serum concentrations of endothelin-1 in pa-
tients with glaucoma. J Ocul Pharmacol Ther. 
2013;29(5):480-7.

20.	 Ha JH, Shil PK, Zhu P, Gu L, Li Q, Chung S. 
Ocular inflammation and endoplasmic reticulum 
stress are attenuated by supplementation with 
grape polyphenols in human retinal pigmented 
epithelium cells and in C57BL/6 mice. J Nutr. 
2014;144(6):799-806.

21.	 Natarajan SB, Hwang JW, Kim YS, Kim EK, 
Park PJ. Ocular promoting activity of grape 
polyphenols-A review. Environ Toxicol Pharmacol. 
2017;50:83-90.

22.	 Di Cerbo A, Canello S, Guidetti G, Laurino C, 
Palmieri B. Unusual antibiotic presence in gym 
trained subjects with food intolerance; a case 
report. Nutr Hosp. 2014;30(2):395-8.

23.	 Di Cerbo A, Palatucci AT, Rubino V, Centenaro 
S, Giovazzino A, Fraccaroli E, et al. Toxicologi-
cal Implications and Inflammatory Response in 
Human Lymphocytes Challenged with Oxytetracy-
cline. J Biochem Mol Toxicol. 2016;30(4):170-7.

24.	 Mazzeranghi F, Zanotti C, Di Cerbo A, Verstegen 
JP, Cocco R, Guidetti G, et al. Unespected High 
Concentration Of Antibiotic Residues In Sera Of 
Cats With CAFR. Polish Journal of Veterianry Sci-
ence. 2017;20(2):10.5601/jelem.2017.22.1.814.

25.	 Odore R, De Marco M, Gasco L, Rotolo L, Meucci 
V, Palatucci AT, et al. Cytotoxic effects of oxytet-
racycline residues in the bones of broiler chickens 
following therapeutic oral administration of a 
water formulation. Poult Sci. 2015;94(8):1979-85.

26.	 Guidetti G, Di Cerbo A, Giovazzino A, Rubino V, 
Palatucci AT, Centenaro S, et al. In Vitro Effects of 
Some Botanicals with Anti-Inflammatory and Anti-
toxic Activity. J Immunol Res. 2016;2016:5457010.

27.	 Gallo A, Landi R, Rubino V, Di Cerbo A, 
Giovazzino A, Palatucci AT, et al. Oxytetracycline 
induces DNA damage and epigenetic changes: a 
possible risk for human and animal health? PeerJ. 
2017;5:e3236.

28.	 Sechi S, Di Cerbo A, Canello S, Guidetti G, 
Chiavolelli F, Fiore F, et al. Effects in dogs with 
behavioural disorders of a commercial nutraceuti-
cal diet on stress and neuroendocrine parameters. 
Vet Rec. 2017;180(1):18.

29.	 Palmieri B, Di Cerbo A, Laurino C. Antibiotic 
treatments in zootechnology and effects induced 
on the food chain of domestic species and, 
comparatively, the human specie. Nutr Hosp. 
2014;29(6):1427-33.

30.	 Maine IR, Atterbury R, Chang KC. Investigation 
into the animal species contents of popular wet pet 
foods. Acta Vet Scand. 2015;57:7.

31.	 Headquarters FaAOF. Maximum Residue Limits 



Vol. 15, No.2, 2017 • Intern J Appl Res Vet Med.66

for Veterinary Drugs in Foods. . 2012. In: Codex 
Alimentarius Commission 35th Session [Internet]. 
ftp://ftp.fao.org/codex/weblinks/MRL2_e_2012.
pdf.; [1-40].

32.	 Agency UEP. Food and Drugs. PART 556 -Toler-
ances for residues of new animal drugs in food. 
Subpart B-Specific Tolerances for Residues of New 
Animal Drugs. 2014. In: Electronic code of federal 
regulations (eCFR) [Internet]. http://www.ecfr.
gov/.

33.	 Graham F, Paradis L, Begin P, Paradis J, Babin Y, 
Des Roches A. Risk of allergic reaction and sensi-
tization to antibiotics in foods. Ann Allergy Asthma 
Immunol. 2014;113(3):329-30.

34.	 Communities TCotE. amending Annexes I and III 
to Council Regulation (EEC) No 2377/90 laying 
down a Community procedure for the establish-
ment of maximum residue limits of veterinary 
medicinal products in foodstuffs of animal origin. 
Official Journal of the European Communities; 
1996.


