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Abstract

Dog saliva is a significant source of proteins with physiological roles in the oral cavity, yet it is closely
linked to triggering allergies in handlers, predisposing them to various dermal and respiratory
conditions. Certain dog breeds are reported to be better tolerated by allergic individuals, often labeled
as 'hypo-allergenic.' Dog saliva contains six major allergens (Can f 1 to Can f 6), with Can f 1 being the
most abundant. This study aimed to assess the allergen profile across different dog breeds in the
Tirupati region, Andhra Pradesh, a semi-arid area with high pet ownership, and to evaluate associated
1gG reactivity in dog owners. We collected 70 saliva samples from breeds including Labrador, German
Shepherd, Beagle, Golden Retriever, and Pomeranian during the dry season (May-July), analyzing their
protein profiles via SDS-PAGE to confirm allergen status. Of these, 7 samples (10%) displayed a 20
kDa band with Coomassie Brilliant Blue staining, identifying Can f 1 as a viable antigen. Additionally,
24 blood samples from dog owners were analyzed for 1gG reactivity using Indirect ELISA, revealing
24 sera samples as 1gG-positive to dog saliva (OD; median, 0.801; range, 0.160-1.045). Results
indicated a strong linear correlation for 1gG reactivity in ELISA, with German Shepherds exhibiting a
higher allergenic potential compared to other breeds. SDS-PAGE and ELISA proved effective for
identifying dog allergens and assessing allergy risk, providing a foundation for tailored allergen
avoidance strategies, and informing public health policies amid rising pet-related allergies in tropical
regions.

Keywords: Dog allergens, Can f 1, Hypo-allergenic breeds, 1gG reactivity, German shepherd, pet
allergens, allergen profiling

Introduction

Dogs are the most prevalent household pets. Their saliva is a rich source of proteins that not
only have physiological functions in the oral cavity but are also closely associated with
imparting numerous allergies to the handlers, predisposing them to a myriad of dermal
infections 4. Studies report that many dog-allergic patients have shown better tolerance to
certain breeds over others, resulting in various breeds being referred to as 'hypo-allergenic' >
%1, Dog saliva reportedly contains six types of allergens, namely Can f 1 to Can f 6 [,
Lipocalins are proteins that share a great diversity at the sequence level, but they all have a
highly conserved single 8-stranded continuously hydrogen-bonded antiparallel beta-barrel
which encloses a ligand-binding pocket. These proteins can bind a range of small
hydrophobic molecules and cell surface receptors B, Sensitization patterns for each of the
dog allergen components are still being defined. In humans, the main types of allergic
reactions include asthma, anaphylaxis, allergic rhinitis, conjunctivitis, urticaria, and eczema
[6]

However, the composition of the dog salivary proteome, which may also be associated with
human pathogenic organisms, and its relationship with that of their owners remain unclear.
Alteration of dog saliva protein composition by age, food consumption, environmental
changes, and health conditions may increase the risk of dog-associated zoonotic infection ["1,
In the case of human and dog allergies, dog saliva has been proven to cause allergic reactions
in those who are sensitive to the allergens in dogs 3. However, past studies have shown a
difference in allergic reactions to specific breeds, breaking dog breeds into two main
categories: hypoallergenic and non-hypoallergenic. Within these groups, there are different
hypo allergenicity levels, but overall, the hypoallergenic dog group does cause less allergic
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reaction than non-hypoallergenic, or shedding dogs, do (€.
The Can f 1 allergen, the most abundant allergen in canines,
is suspected to initiate allergic reactions in humans 1. In
this study, the allergens specific to the saliva in each dog
group were compared via sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) and
enzyme-linked immunosorbent assay (ELISA) [0, In
preliminary testing using SDS-PAGE, the saliva samples
were homogenized in a buffer solution and, with the use of
an electric current, run through a gel made to separate
specific proteins. To quantify the concentration of the Can f
1 allergen in each sample, the Can f 1 allergen was isolated
from dogs and quantified to indicate the presence of the
allergen in the saliva via ELISA ', Hence, SDS-PAGE can
be used as a tool effectively for identifying the potential
allergens from dogs and the ELISA can be employed to
confirm the allergy-associated risk status of the dog owners
which would be invaluable considering the escalating pet-
borne ailments in today’s world 121,

The diagnosis and treatment of patients with allergies to
dogs continues to be a challenge. It has been assumed that
continuous exposure to animal allergens leads to allergic
sensitization and progression to clinically relevant allergic
symptoms 31, Allergy to dogs has long been considered a
major risk factor in the development of allergic rhinitis and
asthma 4. However, mounting evidence over the past
decade suggests that early exposure to dogs before a year of
age may have a protective effect in preventing allergic
sensitizations . Similarly, conflicting studies have been
reported for early dog exposures and to date, there is no
consensus regarding animal exposure and preventing later
onset of asthma or other allergic diseases [°1. Domestic
animals are one of the most common allergens that children
are sensitized to worldwide 6. The prevalence of
sensitization to cats and dogs in Asia varies. The studies
over the last 2 decades suggest that the early introduction of
pets at home may reduce the likelihood of developing
sensitization [l Similarly, food allergy research more
recently advocated the early introduction of peanuts as a
protective intervention %1, Further study is still required to
define the timing and level of exposure to provide
protection. However, since it has been well established that
continuous exposure in patients with established pet
allergens leads to persistent symptoms, they must be
identified [*2. Given the universal presence of detectable pet
allergens, the ability to avoid dog allergens, therefore, may

not be an effective treatment strategy for allergic individuals
[11]

Materials and Methods

Collection of Saliva Samples

Saliva samples were collected from dogs at the Teaching
Veterinary Clinical Complex (TVCC), College of
Veterinary Science, Sri Venkateswara Veterinary University
(SVVU), Tirupati. A cotton swab was placed in the dog’s
oral cavity to collect saliva and then transferred to a sterile
sample container. The swab was placed in a 15 mL
centrifuge tube and centrifuged at 5,000 rpm for 5 minutes
to recover the saliva sediment, which was subsequently
collected in a 5 mL Eppendorf tube. The protein
concentration of the saliva samples was determined using a
NanoDrop  spectrophotometer, with a  maximum
concentration of approximately 3.815 mg/mL. To obtain
concentrated protein samples, saliva was purified using
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trichloroacetic acid (TCA) precipitation to increase sample
volume and protein yield ™,

Collection of Human Blood Samples

Blood samples from dog owners were collected by trained
laboratory technicians at the SVVU Health Center. Blood
was drawn into tubes containing EDTA, and serum was
separated by centrifugation. The serum samples were stored
at-20°C for subsequent analysis [,

SDS-PAGE

Protein pellets from dog saliva samples were resuspended in
0.5% sodium dodecyl sulfate (SDS) and heated at 60 °C for
30 minutes. Samples containing 50 pg of protein were
mixed with SDS-sample buffer (0.5 M dithiothreitol, 10%
w/v SDS, 0.4 M Tris-HCI pH 6.8, and 50% v/v glycerol)
and separated by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) using a 12.5% acrylamide gel
at 90 volts. Proteins were visualized by staining with
Coomassie Brilliant Blue R-250. Gel concentration was
optimized to standardize protein separation [,

Indirect ELISA

An Indirect Enzyme-Linked Immunosorbent Assay (ELISA)
was performed to evaluate antigen-antibody interactions.
Dog saliva samples served as antigens, and human serum
samples were tested for I1gG reactivity using HRP-
conjugated goat anti-rabbit 1gG monoclonal antibodies.
Saliva samples were tested against various owner serum
samples to assess ELISA specificity and cross-reactivity of
salivary proteins. Sera were diluted in dilution buffer to
achieve IgG antibody concentrations ranging from 0.10
kU/L to 100 KkU/L, suitable for Indirect ELISA
measurements. All analyses were conducted in duplicate.
IgG responses to dog saliva were considered positive when
optical density (OD) values exceeded the mean + 2 standard
deviations of the control OD (OD > 0.123 for dog saliva) ™.

Results

Separation of Salivary Proteins by SDS-PAGE for Dog
Allergens

Protein profiling of dog saliva samples was conducted using
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) to estimate Can f 1 expression. The gel
concentration was standardized to optimize protein
separation. Out of 70 saliva samples collected from various
breeds (Labrador, German Shepherd, Beagle, Golden
Retriever, and Pomeranian), 7 (10%) revealed a distinct 20
kDa band on Coomassie Brilliant Blue staining, confirming
the presence of the Can f 1 allergen [,

Fig 1: SDS-PAGE of dog salivary proteins showing the 20KD
band
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IgG Reactivity to Dog Saliva

The antigen-1gG interactions of the saliva samples were
tested against 24 human serum samples from dog owners
using Indirect ELISA to assess the authenticity of the assay
and the immune response to salivary proteins. The results
indicated a positive correlation in 22 of the 24 tested
samples (91.7%) with their respective owner serum samples,
suggesting a high prevalence of 1gG reactivity.

Of the 24 human serum samples collected, 22 were IgG-
positive (OD > 0.123), with a median OD of 0.821 and a
range of 0.160-1.045. The table 1 below presents the ELISA
OD values for the 24 samples, reflecting the breed
distribution (10 German Shepherd, 4 Labrador, 4 Beagle, 3
Golden Retriever, 2 Pomeranian).

Table 1: Indirect ELISA of twenty-four dog owner serum samples
for reactivity with dog allergen antigen

Sample ID Dog Breed ELISA OD Value
1 Labrador 0.230
2 Golden Retriever 0.567
3 Labrador 0.586
4 German Shepherd 0.821
5 Labrador 0.561
6 German Shepherd 0.735
7 Labrador 0.713
8 Pomeranian 0.474
9 German Shepherd 0.878
10 German Shepherd 0.923
11 Golden Retriever 0.575
12 Labrador 0.160
13 Beagle 0.881
14 German Shepherd 0.916
15 German Shepherd 0.923
16 German Shepherd 1.002
17 Pomeranian 0.263
18 Beagle 0.872
19 Golden Retriever 0.840
20 Beagle 0.661
21 German Shepherd 1.045
22 German Shepherd 0.897
23 Beagle 0.780
24 German Shepherd 0.962

Notes: Positive samples (OD > 0.123) were distributed across all
breeds, with German Shepherds showing higher OD values (e.g.,
0.735-1.045), suggesting a higher allergenic potential. The median
OD was 0.821 [Lian & Halliwell, 1998].

Discussion

Individuals are constantly exposed to numerous potential
allergens in everyday life, including food, pollen,
fragrances, cosmetics, dust mites, and dog allergens ™. Dog
allergens, present in hair, dander, urine, and saliva, can
evoke asthmatic and allergic rhinitis responses, as well as
histamine release in humans .. The identification of new
allergen sources and dog allergens is in high demand to
improve diagnostic and therapeutic approaches [“. The
current trend in allergy diagnostics emphasizes component-
resolved diagnostics to characterize allergen panels 12,
Factors such as gender, age, and eczema status are known to
influence Can f 1 concentrations in saliva, though it remains
unclear whether individual variability or breed-specific
factors are more significant [, Exposure to animal allergens
is a well-established risk factor for allergic sensitization and
respiratory diseases, such as asthma and rhino-
conjunctivitis, in susceptible individuals 41,
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The present study utilized SDS-PAGE to identify the 20
kDa Can f 1 band in 7 out of 70 saliva samples, confirming
its presence in 10% of samples, with German Shepherds
showing a higher prevalence of this allergenic protein. This
finding aligns with previous studies reporting Can f 1 as a
major allergen in dog saliva [1, 10]. The ELISA results,
with all 24 sera testing 1gG-positive (median OD 0.801),
indicate significant immune reactivity, particularly among
German Shepherd owners, supporting the breed’s higher
allergenic potential 71, The higher average OD values for
German Shepherd samples (0.910) compared to other breeds
(e.g., Labrador 0.450, Beagle 0.799) suggest breed-specific
differences in allergenicity, though individual variability
within breeds also contributes [,

Early exposure to dog allergens may reduce sensitization
risk, but continuous exposure in allergic individuals
exacerbates symptoms, necessitating precise diagnostic tools
like SDS-PAGE and ELISA . The variability in Can f 1
expression and 1gG reactivity underscores the importance of
breed-specific allergen profiling, with German Shepherds
demonstrating a notable allergenic potential. These findings
support the use of dog saliva as a non-invasive allergen
source for diagnostics and highlight the need for further
epidemiological studies to explore the relationship between
pet exposure, breed-specific allergenicity, and allergic
sensitization !4, With pet-related allergies affecting 10-20%
of the global population, these insights are critical for

managing the rising public health burden of pet al.lergies
[12],

Conclusion

This study provides critical insights into the allergen profile
of dog saliva across various breeds in the Tirupati region,
Andhra Pradesh, with a focus on the prevalent Can f 1
allergen. The identification of a 20 KD band in 10% of 70
saliva samples via SDS-PAGE underscores the significant
presence of Can f 1, particularly in German Shepherds,
aligning with their observed higher allergenic potential. The
ELISA analysis of 24 serum samples from dog owners
revealed universal 1gG positivity (median OD 0.801, range
0.160-1.045), with elevated reactivity among German
Shepherd owners, reinforcing breed-specific allergenicity
differences. These findings highlight the utility of SDS-
PAGE and ELISA as robust diagnostic tools for identifying
canine allergens and assessing immune responses in owners,
offering a non-invasive approach to allergy risk evaluation.
The pronounced allergenic potential of German Shepherds,
coupled with individual variability across breeds, suggests
that both genetic and environmental factors influence
allergen expression, necessitating tailored management
strategies for pet. As pet-related allergies affect 10-20% of
the global population, these results underscore the growing
public health challenge and the need for breed-specific
allergen profiling. Future research should explore
longitudinal exposure effects and molecular characterization
of Can f 1 to enhance diagnostic precision and inform
preventive measures, ultimately improving quality of life for
allergic individuals in regions with increasing pet
ownership.

Acknowledgements

The authors were thankful to college of veterinary science,
Sri Venkateswara Veterinary University for providing
facilities for the conduct of the experiments. Author also


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

thank the dog owners for voluntary participation in the
experimental procedures. Authors also thank late Dr P,
Jagadeesh babu sir, former Professor and University Head,

Department

of Veterinary Public Health, CVSc,

Gannavaram for his intellectual inputs for the execution of
this research work

References

1.

10.

11.

12.

Polovic N, Wadén K, Binnmyr J, Hamsten C,
Gronneberg R, Palmberg C, et al. Dog saliva-an
important source of dog allergens. Allergy. 2013
May;68(5):585-590. doi: 10.1111/all.12130.
Breitenbuecher C, Belanger JM, Levy K, Mundell P,
Fates V, Gershony L, et al. Protein expression and
genetic variability of canine Can f 1 in golden and
Labrador retriever service dogs. Canine Genet
Epidemiol. 2016 Apr 22;3:3. doi: 10.1186/s40575-016-
0031-3.

Miller R. Differentiation of the Can f 1 allergen in
hypoallergenic dog saliva compared to shedding dog
saliva. Honors Thesis. Murray State University; 2021.
Konieczny A, Morgenstern JP, Bizinkauskas CB, Lilley
CH, Brauer AW, Bond JF, et al. The major dog
allergens, Can f 1 and Can f 2, are salivary lipocalin
proteins: cloning and immunological characterization of
the  recombinant  forms.  Immunology. 1997
Dec;92(4):577-586. doi: 10.1046/j.1365-
2567.1997.00386.x.

Jensen-Jarolim E, Pacios LF, Bianchini R, Hofstetter G,
Roth-Walter F. Structural similarities of human and
mammalian lipocalins, and their function in innate
immunity and allergy. Allergy. 2016 Mar;71(3):286-
294. doi: 10.1111/all.12797.

Chan SK, Leung DYM. Dog and Cat Allergies: Current
State of Diagnostic Approaches and Challenges.
Allergy Asthma Immunol Res. 2018 Mar;10(2):97-105.
doi: 10.4168/aair.2018.10.2.97.

McDermott MJ, Weber E, Hunter S, Stedman KE, Best
E, Frank GR, et al. Identification, cloning, and
characterization of a major cat flea salivary allergen
(Cte f 1). Mol Immunol. 2000 May;37(7):361-375. doi:
10.1016/s0161-5890(00)00061-4.

Smallwood J, Ownby D. Exposure to dog allergens and
subsequent allergic sensitization: an updated review.
Curr Allergy Asthma Rep. 2012 Oct;12(5):424-428.
doi: 10.1007/s11882-012-0281-2.

Mattsson L, Lundgren T, Everberg H, Larsson H,
Lidholm J. Prostatic kallikrein: A new major dog
allergen. J  Allergy Clin  Immunol. 2009
Feb;123(2):362-368. doi: 10.1016/j.jaci.2008.11.021.
Saarelainen S, Taivainen A, Rytkdnen-Nissinen M,
Auriola S, Immonen A, Mantyjarvi R, et al. Assessment
of recombinant dog allergens Can f 1 and Can f 2 for
the diagnosis of dog allergy. Clin Exp Allergy. 2004
Oct;34(10):1576-1582.

Curin M, Reininger R, Swoboda I, Focke M, Valenta R,
Spitzauer S. Skin prick test extracts for dog allergy
diagnosis show considerable variations regarding the
content of major and minor dog allergens. Int Arch
Allergy ~ Immunol.  2011;154(3):258-263.  doi:
10.1159/000321113.

Van Hage M, Kéack U, Asarnoj A, Konradsen JR. An
update on the prevalence and diagnosis of cat and dog
allergy-Emphasizing the role of molecular allergy

~15~

13.

14.

15.

16.

17.

https://www.biochemjournal.com

diagnostics. Mol Immunol. 2023 May;157:1-7. doi:
10.1016/j.molimm.2023.03.003.

Smith DM, Coop CA. Dog allergen immunotherapy:
past, present, and future. Ann Allergy Asthma
Immunol. 2016 Mar;116(3):188-193. doi:
10.1016/j.anai.2015.11.011.

Ozuygur Ermis SS, Borres MP, Basna R, Ekerljung L,
Malmhall C, Goksor E, et al. Sensitization to molecular
dog allergens in an adult population: Results from the
West Sweden Asthma Study. Clin Exp Allergy. 2023
Jan;53(1):88-104. doi: 10.1111/cea.14216.

Heinzerling L, Frew AJ, Bindslev-Jensen C, Bonini S,
Bousquet J, Bresciani M, et al. Standard skin prick
testing and sensitization to inhalant allergens across
Europe--a survey from the GALEN network. Allergy.
2005 Oct;60(10):1287-1300. doi: 10.1111/j.1398-
9995.2005.00895.x.

Di Tommaso M, Luciani A, Crisi PE, Beschi M, Rosi P,
Rocconi F, et al. Detection of Serum Allergen-Specific
IgE in Atopic Dogs Tested in Northern Italy:
Preliminary Study. Animals (Basel). 2021 Jan
27;11(2):358. doi: 10.3390/ani11020358.

Lian TM, Halliwell RE. Allergen-specific IgE and IgGd
antibodies in atopic and normal dogs. Vet Immunol
Immunopathol. 1998 Dec 11;66(3-4):203-223.

doi: 10.1016/s0165-2427(98)00199-8.


https://www.biochemjournal.com/

