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ABSTRACT:

Allergen extract as allergen-specific immunotherapy (AIT) is the only causative therapy and provides protection
or tolerance to an allergen in the long term. However, allergen extracts from different countries may have
different effectiveness. This study aimed to evaluate the effectiveness of Indonesian shrimp allergen extract
(SAE) as an immunotherapy agent with a mouse model of allergies in the gastrointestinal tract. Mice were
divided into five groups consisting of the naive group, allergic group, and the allergic group received SAE
immunotherapy at high dose (100pug/week), moderate dose (50ug/week), and low dose (10ug/week). Each group
received treatment in the sensitization and desensitization phases, which was then followed by an oral challenge
of SAE 100ug. The effectiveness of SAE immunotherapy was assessed based on the parameters of systemic
allergic symptoms, IL-10 mMRNA expression in ileum tissue, and 1gG2a serum concentration. We found that SAE
immunotherapy decreased the systemic allergic symptoms score, regardless of dosage, and the effect persisted
on the third challenge. 1gG2a as a parameter of humoral immunity showed a significant increase in the high-dose
immunotherapy group, and IL-10mRNA expression as a parameter of cellular immunity also showed an increase
in the high-dose group. Both data showed a dose-dependent manner. It can be concluded that SAE has excellent
effectiveness as an immunotherapy agent and dose-dependent characteristics.

KEYWORDS: Gastrointestinal allergy, Allergenic Shrimp Extract (ASE), Allergen specific-immunotherapy
(AIT), IL-10, 1gG2a, Neglected disease.

INTRODUCTION:

Food allergy was one of the allergic diseases that is
recognized as a public health burden!. In Asian
countries, shellfish allergy was one of the most common
food allergies?, with a prevalence up to 5.2%% and its
prevalence among children was estimated to increase by
1.2% each decade®. There were no drugs intended to
prevent food allergic reactions, especially in Indonesia.
The medications used were generally symptomatic.
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These symptomatic drugs were known to have a good
effect in relieving immediate allergic symptoms, but not
to prevent allergy relapse and need to be aware of the
side effects if used long term®. For this reason, allergy
therapies that were causative and/or provided long-term
protective effects/tolerance to allergens were needed.

Shrimp allergen extract (SAE) as allergen-specific
immunotherapy (AIT) is the only therapy to modify
allergic disease. Strategies applied by gradual induction
of immune tolerance (desensitization) to specific
allergens®’. Therefore, allergen-based immunotherapy
was recommended for allergic patients as an alternative
to allergy therapy for long-term treatment.
Administration of allergen extract-based immunotherapy
can induce immune tolerance. The treatment will
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prevent the recurrence of allergy diseases such as
rhinitis, asthma, and urticaria®®. However, allergen
extracts from the same source but produced by different
manufacturers can also have very different compositions
and potencies. These facts are due to the wide range of
allergen content permitted by The Monograph of
Allergen Products (50-200%, tested by IgE inhibition
test)101L,

Therefore, an evaluation of the effectiveness of the
Shrimp Allergenic Extract (SAE) which is being
developed in Indonesia, is evaluated on a
gastrointestinal allergic mouse model. The approach
used to observe the effectiveness of SAE included
systemic  allergic  symptoms, serum 1gG2a
concentrations, and IL-10 mRNA expression in the
gastrointestinal model of mice.

MATERIALS AND METHODS:

Materials:

Balb/c mice were acquired from Farma Veterinary
Canter, Surabaya, Indonesia. The animal protocol was
approved by the Animal Care and Use Committee,
Faculty of Veterinary Universitas Airlangga Surabaya.
Shrimp Allergenic Extracts (SAE) were obtained from
Dr. Soetomo Teaching Hospital, Surabaya, Indonesia.
Aluminum hydroxide (Alum) was purchased from
Merck KGaA, Darmstadt, Germany. lgG2a ELISA kit
from MyBioSource, San Diego, USA. Invitrogen™
PureLink™ RNA Mini Kit from Thermo Fisher
Scientific, Waltham, MA, USA. QuantiFluor® RNA
System, GoScript™ Reverse Transcription System, and
GoTag® gPCR Master Mix from Promega, Madison,

W1, USA. IL-10 primer (5"
CAGTACAGCCGGGAAGACAATA-3) from
Macrogen, Seoul, South Korea.

Methods:

Mouse Model of Gastrointestinal Allergy and SAE
Immunotherapy:

Female BALB/c mice (aged 4-5 weeks) were maintained
on a shrimp-free diet. The treatment groups were
sensitized with  100pg SAE in 200ul  Saline
intraperitoneally together with 1mg of Alum as an
adjuvant on days 0, 7™, and 14™ (sensitization phase).
For the naive group (N), mice were given 1 mg of Alum
in 200ul Saline'?!3, On the 20" day, mice were fasted
overnight and challenged with 400pg SAE orally on the
21% day. This step was repeated three times to ensure
that the allergy model formed. On the day 32", 39", and
46™ (desensitization phase), mice in the immunotherapy
groups were administered with 100ug (high dose
group/HI), 50ug (moderate dose group/MI), and 10ug
(low dose group/Ll) of SAE in 200ul Saline
intraperitoneally; and mice in the negative control (NC)
and naive (N) groups were administered with 200pl

saline intraperitoneally. On the 52" day, mice were
fasted overnight and challenged with 400ug SAE orally
on the 53 day to evaluate the effectiveness of SAE
immunotherapy. On the 57" day, mice were fasted
overnight and challenged with 400ug SAE orally on the
58" day to assess whether the efficacy of SAE
immunotherapy persisted five days after the last
challenge. On the 59th day, blood serum samples were
collected to analyze 1gG2a serum levels, and small
intestine tissues were collected for analysis of IL-10
MRNA expression (figure 1).

Sensitization 1=
Challenge

Immunotherapy ™ 3

Challenge Challenge
Normal Group (N}
1 mg Alum m 200 pl NaCl 400 e

(1p) SAE (p.o)

Negative conirol group (NC) and N
200 pl NaCl (ip) 400 ne | | 400 ng
SAE (p.o) SAE (p.o)

High-dose group (HI)
Treatment Groups (Group 2-5) 100 pg SAE + 200 pl Salne (i.p)
100 pg SAE + 1 mg Alum in

200 pl Saline (ip)

Moderate-dose group (MI)
50 ng SAE + 200 pl Saline (ip)

Low-dose group (LI)
10 pg SAE + 200 pl Saline (ip)

Figure 1. Experimental Design for the Effectiveness of shrimp
allergenic extract as an immunotherapy agent

Assessment of Systemic Allergic Response:

Systemic allergy response assessment was carried out by
placing the mice in individual cages and recording the
mice’s activity for 30 minutes after the challenge.
Scoring response as described: 0, no symptom; 1,
scratching and rubbing around the nose and head; 2,
puffiness around the eyes and snout, reduced activity
and/or decreased activity with the increased respiratory
rate; 3, wheezing, labored respiration, cyanosis around
the mouth and the tail; 4, no action after prodding, or
tremor and convulsion; 5, death®,

Measurement of Serum IgG2a Levels:

Serum levels of 1gG2a were measured by ELISA as
described in the manual of 1gG2a ELISA Kit
(MyBioSource). Briefly, 100ul of each sample,
standard, and blank solution, has been prepared before,
were added into the defined antibody-coated well, and
incubate at 37°C for one h. Then, the wells were washed
and followed by the addition of biotinylated detection
antibody, HRP conjugated antibody, and developed as
described above. The wells were washed, followed by
the addition of 90ul TMB substrate, and incubate at
37°C for 15 m. When there were color changes, the
reactions were stopped by adding 50pl stop solution into
the wells. The microplate was inserted into the ELISA
reader to measure the absorbance at 450nm from each
well.

IL-10 mRNA Expression in lleum tissues:

Total RNA was extracted using Invitrogen™
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PureLink™ RNA Mini Kit, the concentration and purity
of purified total RNA were determined using
QuantiFluor® RNA System (Promega). cDNA was
synthesized from the RNA using GoScript™ Reverse
Transcription System (Promega). PCR was performed
on the MyGo Mini 16 Sample 2-Plex Realtime PCR
System (IT-IS Life Sciences) under condition as
described: hold, 95°C for 120s; 2-step amplification, 45
cycles of 95°C to 60°C; high resolution melting, 60°C to
97°C at 0,05°C/s. Expression quantification analysis by
comparing relative to mRNA with a cycle threshold
method. Endogenous gene reference using p-actin.

RESULT:

Sensitized mice exhibited systemic allergy responses
to SAE:

Observation of systemic allergy symptoms is one model
of behavioral observation that represents the clinical
manifestations of food allergy, which is widely reported
as a systemic anaphylactic response!>¢. Administration
of SAE 100pg in all treatment groups showed a
significant increase in systemic allergy symptoms
compared to the naive group (p<0.01 and p<0.001).
These three times challenges in the sensitization phase
did not cause desensitization (figure 2).
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Systemic Allergic Response Score

N NCHI MI LI

N NCHI MI LI
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Figure 2. The effect of SAE on systemic allergy symptoms in the
sensitization phase. Each bar represents the mean + SEM value of
6 mice/group. **p<0.01 and ***p<0.001 compared to normal
group. Statistical tests were performed using the Kruskal Wallis
test. N = normal, NC = negative control, HI = high dose
immunotherapy, M1 = moderate dose, L1 = low dose group.
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SAE immunotherapy reduced
responses:

Systemic allergy symptoms were also observed after
mice were given immunotherapy to determine the
effectiveness of SAE as an immunotherapy agent. The
findings in this study showed that there was a significant
difference in the negative control group and the low
dose group compared to the naive group (p<0.01 and
p<0.05). However, as for the immunotherapy group, a
significant decrease in systemic allergy symptoms only
occurred in the high-dose immunotherapy group when
compared to the negative control group (p<0.05) (figure
3).
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Figure 3. The effects of SAE on systemic allergy symptoms in the
desensitization phase. Each bar represents the mean + SEM value
of 6 mice/group. **p<0.01 and *p<0.05 compared to the N group,
#p<0.05 compared to the NC group. Statistical tests were
performed using the Kruskal Wallis test. N = normal, NC =
negative control, HI = high dose immunotherapy, MI = moderate
dose, LI = low dose group.

SAE immunotherapy was still influential on the fifth
day after the last challenge:

In addition, to evaluate whether the efficacy of SAE
immunotherapy persisted for a specific duration of time,
the third challenge is carried out, and systemic allergy
symptoms are observed again on the fifth day after the
last challenge. The results obtained showed that there
was a significant difference in the negative control
group (NC) compared to the naive group (p<0.001).
Furthermore, the results obtained in the high and
moderate dose immunotherapy group showed a
significant decrease in systemic allergy symptom scores
compared to the negative control group (p< 0.01 and p<
0.05) (figure 4).
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Figure 4. The effect of SAE on systemic allergy symptoms on the
fifth day after the last challenge. Each bar represents the mean +
SEM value of 6 mice/group. ***p<0.001 compared to the N group,
##p<0.01 and #p<0.05 compared to the NC group. Statistical tests
were performed using the Kruskal Wallis test. N = normal, NC =
negative control, HI = high dose immunotherapy, MI = moderate
dose, LI = low dose group.

High dose SAE Immunotherapy resulted in the
increase of 1gG2a serum levels

In this study, serum levels of 1gG2a, as a systemic
marker related to the immune tolerance system due to
SAE immunotherapy in allergic diseases, were measured
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using the enzyme-linked immunosorbent assay (ELISA)
method. A significant increase in 1gG2a serum levels
only occurred in the high-dose immunotherapy group
compared to the naive group (p<0.05) and the negative
control group (p<0.05) (figure 5).
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Figure 5. The effect of SAE on IgG2a levels in the blood serum of
experimental animals. Each bar represents the mean + SEM value
of 3 mice/group. *p<0.05 for the N group, #p<0.05 for the NC
group in the desensitization phase. Statistical tests were performed
using one-way ANOVA. N = normal, NC = negative control, HI =
high dose immunotherapy, M1l = moderate dose, LI = low dose

group.

High dose SAE Immunotherapy increase IL-10
MRNA expression in lleum tissues:

Measurement of IL-10 mRNA expression in ileal tissue
(as a local marker related to the immune tolerance
system due to SAE immunotherapy in allergic diseases)
was carried out using the Real-Time Polymerized Chain
Reaction (RT-PCR) method. This measurement was
carried out to determine the effect of SAE
immunotherapy on IL-10 mRNA expression. A
significant increase in I1L-10 mRNA expression was
found in the high-dose SAE immunotherapy group
compared to the naive group (p<0.05). At moderate and
low doses, the SAE immunotherapy group tended to
have higher IL-10 mMRNA expression values than the
naive and negative control (figure 6).
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Figure 6. The effect of SAE on IL-10 mRNA expression of
experimental animals. Each bar represents the mean+SEM value
of 3 mice/group. *p<0.05 for the N group, #p<0.05 for the NC
group in the desensitization phase. Statistical tests were performed
using one-way ANOVA. N = normal, NC = negative control, HI =
high dose immunotherapy, MI = moderate dose, LI = low dose

group.

DISCUSSION:

Food allergy is one of the allergic diseases that is
recognized as a public health burden, especially in
developing countries, with a reasonably high global
prevalence and increasing every decade and is referred
to as the second wave of allergies, after asthmaY’. In
food allergies, symptoms of hypersensitivity reactions
would be occurred if influenced and exacerbated by
several factors, including allergens in the food itself, the
presence of infectious agents such as toxins!!°, Several
studies show different clinical manifestations of food
allergy in certain age groups. One of the conditions that
can be found in cases of food allergies is gastrointestinal
tract disorders?®®. Allergic symptoms are caused by
repeated exposure to allergens that cause an immediate
allergic reaction and activation of allergen-specific T
cells (T helper 2/Th2) cells leading to eosinophilic
associated gastrointestinal ~disorders/EGIDs?*?2.  To
further study the mechanism of a systemic allergic
response and develop effective immunotherapy
regimens for shrimp allergy, valid animal models are
needed. This study showed that systemic allergic
response, including increased rubbing and scratching
frequency, changed the morphology of snout, reduced
activity with and/or without increased respiratory rate,
and wheezing or labored respiration, could be induced
by wheezing or labored intraperitoneal respiration
sensitization of BALB/c mice with SAE. In this study,
we examined the effectiveness and dose-response of
SAE immunotherapy in the mice model of shrimp
allergy. In contrast, the previous studies showed that
most shrimp-allergic patients react to tropomyosini423
and sublingual immunotherapy of shrimp extract?. Our
findings showed that SAE immunotherapy decreased
systemic allergic response dose-dependently compared
to the negative control group. The decrease in systemic
allergic symptoms that occurred due to the use of SAE
immunotherapy in a mouse model correlated with a
reduction in systemic allergic symptoms in human?®, It
means that SAE was effective as an immunotherapy
agent based on the decrease in allergy symptom
response. In this study, systemic allergy symptom scores
were also observed five days after the last challenge.
The results showed that the administration of SAE
immunotherapy reduced the score of systemic allergy
symptoms. The data indicate that SAE immunotherapy
still had good effectiveness during this period.

In food allergy, the balance between the production of
allergen-specific Immunoglobulin E (IgE) and blockade
by Immunoglobulin G (IgG) determines the occurrence
of allergic symptoms. This study measured serum levels
of 1gG2a, as a systemic marker related to the immune
tolerance system due to SAE immunotherapy in allergic
diseases, using the enzyme-linked immunosorbent assay
(ELISA) method. This study showed that in the
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sensitization phase, there was no increase in serum
IgG2a concentrations in the negative control group. This
could be occurred due to allergen sensitization caused
ThO cell differentiation shifted from Thl and/or Treg to
Th2. So that the process of 1gG2a formation triggered by
Th1l or Treg cells becomes very minimal or even no
IgG2a is formed®>%, SAE immunotherapy was able to
increase the serum concentration of 1gG2a dose-
dependently in an allergic mouse model. This indicates
that SAE is an effective immunotherapy agent and dose-
dependent based on increasing serum 1gG2a
concentrations. 1gG production was often dependent on
the induction of regulatory B cells. 1gG2a in mice and
IgG4 in humans, driven by Thl or Treg cells induced by
immunotherapy, act as blocking antibodies and
positively correlate with clinical improvement in mice or
allergic patients. As a fast-acting blocking antibody, 1gG
acts through the formation of IgG/FcyRIIb complexes on
mast cells, resulting in downregulation of FceRI receptor
signaling and mast cell degranulation, sequestration of
circulating allergens by induced 1gG, and IgE
internalization facilitated by IgG/FcyRIIb immune
complex formation?®27,

The induction of Treg cells and the immunity shifting
from Th2 cells to Thl cells are indicators of the success
of allergic immunotherapy??. Regulatory T cells
(Treg) play a critical role in regulating immune
tolerance to allergen exposure by secreting anti-
inflammatory mediators, one of which is IL-10%. There
was no change in IL-10 mRNA expression in the
negative control group compared to the normal group in
this study. These results are similar to the results in
serum 1gG2a concentrations because the IL-10
expression pathway is the same as the 1gG2a formation
pathway, namely through Treg cells®%, Increased
expression of IL-10 mRNA was found in the
immunotherapy group and was dose-dependent. This
indicates that SAE is effective as an immunotherapy
agent based on the increased expression of IL-10 mRNA
in the ileal tissue of a gastrointestinal allergic mouse
model and is dose-dependent. Increased expression of
IL-10 mRNA, which is part of the Treg cell signaling
pathway, correlates with decreased allergic response in a
mouse model of gastrointestinal allergy?.

CONCLUSION:

We have investigated the effectiveness of shrimp
allergenic extract (SAE), developed in Indonesia, as an
immunotherapy agent and its dose-dependent effect. The
data demonstrate that SAE had excellent effects that
could be seen from the decrease in systemic allergy
symptom scores, the increase in 1gG2a serum levels, and
the increase in IL-10 mRNA expression in ileum tissues.

CONFLICT OF INTEREST:
The authors have no conflicts of interest regarding this

investigation

ACKNOWLEDGMENTS:

The authors would like to thank the Department of
Pharmacy Practice, Faculty of Pharmacy, Universitas
Airlangga for all their support during this study.

The study was funded by Ministry of Education,
Culture, Research and Technology of the Republic of
Indonesia via Research Grant PDUPT No.010/E5/
PG.02.00.PT/2022

REFERENCES:
1

Loh W, Tang MLK. The epidemiology of food allergy in the
global context, International Journal of Environmental Research
and Public Health. 2018; 15(9). doi:10.3390/ijerph15092043.

2. Leung PSC, Lee YS, Tang CY, Kung WY, Chuang YH, Chiang
BL et al. Induction of shrimp tropomyosin-specific
hypersensitivity in mice, International Archives of Allergy and
Immunology. 2008; 147(4):305-14. doi:10.1159/000144038.

3. Shek LPC, Cabrera-Morales EA, Soh SE, Gerez I, Ng PZ, Yi FC
et al. A population-based questionnaire survey on the prevalence
of peanut, tree nut, and shellfish allergy in 2 Asian populations,
Journal of Allergy and Clinical Immunology. 2010; 126(2):324-
331.e7. doi:10.1016/j.jaci.2010.06.003.

4. Keet CA, Savage JH, Seopaul S, Peng RD, Wood RA, Matsui EC.
Temporal trends and racial/ethnic disparity in self-reported
pediatric food allergy in the United States, Annals of Allergy,
Asthma and  Immunology.  2014;  112(3):222-229.e3.
doi:10.1016/j.anai.2013.12.007.

5. Longo G, Berti I, Burks AW, Krauss B, Barbi E. IgE-mediated
food allergy in children, The Lancet. 2013; 382(9905):1656—64.
doi:10.1016/S0140-6736(13)60309-8.

6. Globinska A, Boonpiyathad T, Satitsuksanoa P, Kleuskens M,
Veen W van de, Sokolowska M et al. Mechanisms of allergen-
specific immunotherapy - Diverse mechanisms of immune
tolerance to allergens, 2018; 121:306-12.

7. Larsen JN, Broge L, Jacobi H. Allergy immunotherapy: The
future of allergy treatment, Drug Discovery Today. 2016;
21(1):26-37. doi:10.1016/j.drudis.2015.07.010.

8. Frew AJ. Allergen immunotherapy, Journal of Allergy and
Clinical Immunology. 2010; 125(2 SUPPL. 2):S306-13.
doi:10.1016/j.jaci.2009.10.064.

9. Emanuel IA, Parker MJ, Traub O. Undertreatment of allergy:
Exploring  the utility of sublingual immunotherapy,
Otolaryngology - Head and Neck Surgery. 2009; 140(5):615-21.
doi:10.1016/j.0tohns.2009.01.023.

10. Matricardi PM, Dramburg S, Skevaki C, Renz H. “Molecular
extracts” for allergy diagnostics and therapy, Pediatric Allergy and
Immunology. 2019; 30(1):55-8. d0i:10.1111/pai.13001.

11. Zimmer J, Vieths S, Kaul S. Standardization and Regulation of
Allergen Products in the European Union, Current Allergy and
Asthma Reports. 2016; 16(3):1-11. doi:10.1007/s11882-016-
0599-4.

12. Anggreini P, Ardianto C, Rahmadi M, Khotib J. Quercetin
attenuates acute predator stress exposure-evoked innate fear and
behavioral perturbation, Journal of Basic and Clinical Physiology
and Pharmacology. 2020; 30(6):1-7. doi:10.1515/jbcpp-2019-
0242.

13. Wardani HA, Rahmadi M, Ardianto C, Balan SS, Kamaruddin
NS, Khotib J. Development of nonalcoholic fatty liver disease
model by high-fat diet in rats, Journal of Basic and Clinical
Physiology and Pharmacology. 2020; 30(6):1-7.
doi:10.1515/jbcpp-2019-0258.

14. Wai CYY, Leung NYH, Leung PSC, Chu KH. Modulating shrimp
tropomyosin-mediated allergy: Hypoallergen DNA vaccines
induce regulatory T cells to reduce hypersensitivity in mouse
model, International Journal of Molecular Sciences. 2019; 20(18).

167



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Research J. Pharm. and Tech. 16(1): January 2023

doi:10.3390/ijms20184656.

Lam YF, Tong KK, Kwan KM, Tsuneyama K, Shu SA, Leung
PSC et al. Gastrointestinal Immune Response to the Shrimp
Allergen Tropomyosin: Histological and Immunological Analysis
in an Animal Model of Shrimp Tropomyosin Hypersensitivity,
International Archives of Allergy and Immunology. 2015;
167(1):29-40. doi:10.1159/000431228.

Leung NYH, Wai CYY, Shu SA, Chang CC, Chu KH, Leung
PSC. Low-Dose Allergen-Specific Immunotherapy Induces
Tolerance in a Murine Model of Shrimp Allergy, International
Archives of Allergy and Immunology. 2017; 174(2):86-96.
doi:10.1159/000479694.

Messina M, Venter C. Recent Surveys on Food Allergy
Prevalence, Nutrition Today. 2020; 55(1):22-9.
doi:10.1097/NT.0000000000000389.

Bischoff S, Crowe SE. Gastrointestinal food allergy: New insights
into pathophysiology and clinical perspectives, Gastroenterology.
2005; 128(4):1089-113. doi:10.1053/j.gastro.2004.08.015.

Brown ZJ, Heinrich B, Greten TF. Development of shellfish
allergy after exposure to dual immune checkpoint blockade,
Hepatic Oncology. 2018; 5(1):HEP02. doi:10.2217/hep-2017-
0021.

Anvari S, Miller J, Yeh CY, Davis CM. IgE-Mediated Food
Allergy, Clinical Reviews in Allergy and Immunology 2019;
57(2):244-60. doi:10.1007/s12016-018-8710-3.

Untersmayr E, Jensen-Jarolim E. Mechanisms of type | food
allergy, Pharmacology and Therapeutics. 2006; 112(3):787-98.
doi:10.1016/j.pharmthera.2006.06.004.

Valenta R, Hochwallner H, Linhart B, Pahr S. Food allergies: The
basics, Gastroenterology. 2015; 148(6):1120-1131.e4.
doi:10.1053/j.gastro.2015.02.006.

Wai CYY, Leung NYH, Ho MHK, Gershwin LJ, Shu SA, Leung
PSC et al. Immunization with hypoallergens of shrimp allergen
tropomyosin inhibits shrimp tropomyosin specific IgE reactivity,
PLoS ONE. 2014; 9(11):1-10. doi:10.1371/journal.pone.0111649.
Refaat MM, Attia MY, Saber HM. Desensitization Efficacy by
Sublingual Immunotherapy of Shrimps Extract in Asthmatic,
Rhinitis and Urticaria Allergic Patients, Food and Nutrition
Sciences. 2014; 05(17):1704-10. doi:10.4236/fns.2014.517183.
Matsuoka T, Shamji MH, Durham SR. Allergen immunotherapy
and tolerance, Allergology International. 2013; 62(4):403-13.
doi:10.2332/allergolint.13-RAI-0650.

Yu W, Freeland DMH, Nadeau KC. Food allergy: Immune
mechanisms, diagnosis and immunotherapy, Nature Reviews
Immunology. 2016; 16(12):751-65. doi:10.1038/nri.2016.111.
Bachmann MF, Mohsen MO, Kramer MF, Heath MD.
Vaccination against Allergy: A Paradigm Shift?, Trends in
Molecular Medicine. 2020; 26(4):357-68.
doi:10.1016/j.molmed.2020.01.007.

Smarr CB, Bryce PJ, Miller SD. Antigen-specific tolerance in
immunotherapy of Th2- associated allergic diseases, Critical
Reviews in Immunology. 2013; 33(5):389-414.
doi:10.1615/CritRevimmunol.2013007046.

Schoos AMM, Bullens D, Chawes BL, Costa J, De Vlieger L,
DunnGalvin A et al. Immunological Outcomes of Allergen-
Specific Immunotherapy in Food Allergy, Frontiers in
Immunology. 2020; 11(November):1-20.
doi:10.3389/fimmu.2020.568598.

Matsuoka T, Shamji MH, Durham SR. Allergen immunotherapy
and tolerance, Allergology International. 2013; 62(4):403-13.
doi:10.2332/allergolint.13-RAI-0650.

168



KOMISI ETIK PENELITIAN
FAKULTAS KEDOKTERAN HEWAN UNIVERSITAS AIRLANGGA
Animal Care and Use Committee (ACUC)

KETERANGAN KELAIKAN ETIK

“ ETHICAL CLEARENCE”’

No : 2.KE.058.05.2021

KOMISI ETIK PENELITIAN (ANIMAL CARE AND USE COMMITTEE)
FAKULTAS KEDOKTERAN HEWAN UNIVERSITAS AIRLANGGA SURABAYA,
TELAH MEMPELAJARI SECARA SEKSAMA RANCANGAN PENELITIAN YANG
DIUSULKAN, MAKA DENGAN INI MENYATAKAN BAHWA :

PENELITIAN BERJUDUL : Uji Efektivitas Imunoterapi dan Toksisitas
In -Vivo Ekstrak Alergen

PENELITI UTAMA : Junaidi Khotib

UNIT/LEMBAGA/TEMPAT : Program Studi Pendidikan Apoteker
PENELITIAN dan Magister limu Farmasi
Fakultas Farmasi Universitas Airlangga

DINYATAKAN . LAIK ETIK

Surabaya, 25 Mei 2021

Ketua, J B

-

NE—

Dr. Nusdianto Triakoso, M.P.,Drh.
NIP. 196805051997021001




SCIENTIFICLIBRARY 35m+ academic resources

* Unlimited downloads
FOR ORIGINAL THINKERS - Latest articles from leading publishers

also developed by scimago: E

Home Journal Rankings Country Rankings Viz Tools Help About Us

SJR

@® X

Research Journal of Pharmacy and Technology

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX

India Medicine AandV
Pharmacology (medical) Publication

Pharmacology, Toxicology and Pharmaceutics
Pharmacology, Toxicology and Pharmaceutics (miscellaneous)

[ORS
IIJNRD Research Journal
[ ]
[
o)
Submit paper for—
( 1]
publication |
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Journals 0974360X, 09743618 1997, 2005, Homepage
2011-2021
How to
publishin
this journal
editor.rjipt@g
mail.com

Meet at the

2nd largest
pharma
market

REGISTER NOW

19-21June 2023 | Shanghai, China

SCOPE

Research Journal of Pharmacy and Technology (RJPT) is an international, peer-reviewed, multidisciplinary journal, devoted to pharmaceutical sciences. The aim of RJPT is to increase the impact of
pharmaceutical research both in academia and industry, with strong emphasis on quality and originality. RJPT publishes Original Research Articles, Short Communications, Review Articles in all
areas of pharmaceutical sciences from the discovery of a drug up to clinical evaluation. Topics covered are: Pharmaceutics and Pharmacokinetics; Pharmaceutical chemistry including medicinal
and analytical chemistry; Pharmacognosy including herbal products standardization and Phytochemistry; Pharmacology: Allied sciences including drug regulatory affairs, Pharmaceutical Marketing,
Pharmaceutical Microbiology, Pharmaceutical biochemistry, Pharmaceutical Education and Hospital Pharmacy.

Q Join the conversation about this journal


https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=IN
https://www.scimagojr.com/journalrank.php?area=2700
https://www.scimagojr.com/journalrank.php?area=3000
https://www.scimagojr.com/journalsearch.php?q=A%20and%20V%20Publication&tip=pub
http://rjptonline.org/
http://rjptonline.org/Instructions.aspx
mailto:editor.rjpt@gmail.com
https://www.scimagoir.com/rankings.php?country=IND
https://www.scimagomedia.com/rankings.php?country=India
https://www.scimagojr.com/journalrank.php?category=2736
https://www.scimagojr.com/journalrank.php?category=3001
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu9KQyngmZPe0OoOmrtoPtOGRkA6txYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBAakCohrbmg8VSj6oAwGqBJ0CT9DyoGCmiqwRtBQzJ3M6M1rD16eoIICiRtNfXFEjjf_WeCM79y4LJqY67P1-JhJOsPTt7CxlDUCVMEKMZJOMHn3_b23pk5--puHMuD5SDVQVFJ7zvA7pK8JzLUOdf0PFQqNsMokAVzH2P8wZahZzzYY1GK9IttH4kMerQb10MQKRfSXqkFrw8Sj25OhPdtO6ZWCVPorpVjtk8EdZQvn8isIBXzLIib2267wFnU6ZFq-MDgyfWzKRg-_b0dYhfyT6QsvszfMOM20Le-j2GV5uFM44aWhu3Y_A0LQsiknS6k2jzrBK5sAtLjP-HNgbm8UXsUI5ipqyO67PuaE08skjoZLX5sR6eHLQkg2v5goa1s-OqLQGnLpHxdYfZfFgwASup8fd-AOQBgGAB-Wys2iIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJYh9Qe0pNwSyACgGYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymPuD1iQa345hm0FOoC3o6EJwJb1hGdDxCEr-xw-rDBn0X2_xTTSJBfH9M5tNzJOsQPBFv2YNRkZfEKwBfrFYYAQ&sig=AOD64_2TfV5ReiDXnhZ7INDF3r1TdBaO-g&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV87E5bjhUvb76_MgABtOtEHcQouxh5PYRc052LllRBMkzKonS0pDyhoCfDgQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu9KQyngmZPe0OoOmrtoPtOGRkA6txYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBAakCohrbmg8VSj6oAwGqBJ0CT9DyoGCmiqwRtBQzJ3M6M1rD16eoIICiRtNfXFEjjf_WeCM79y4LJqY67P1-JhJOsPTt7CxlDUCVMEKMZJOMHn3_b23pk5--puHMuD5SDVQVFJ7zvA7pK8JzLUOdf0PFQqNsMokAVzH2P8wZahZzzYY1GK9IttH4kMerQb10MQKRfSXqkFrw8Sj25OhPdtO6ZWCVPorpVjtk8EdZQvn8isIBXzLIib2267wFnU6ZFq-MDgyfWzKRg-_b0dYhfyT6QsvszfMOM20Le-j2GV5uFM44aWhu3Y_A0LQsiknS6k2jzrBK5sAtLjP-HNgbm8UXsUI5ipqyO67PuaE08skjoZLX5sR6eHLQkg2v5goa1s-OqLQGnLpHxdYfZfFgwASup8fd-AOQBgGAB-Wys2iIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJYh9Qe0pNwSyACgGYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymPuD1iQa345hm0FOoC3o6EJwJb1hGdDxCEr-xw-rDBn0X2_xTTSJBfH9M5tNzJOsQPBFv2YNRkZfEKwBfrFYYAQ&sig=AOD64_2TfV5ReiDXnhZ7INDF3r1TdBaO-g&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV87E5bjhUvb76_MgABtOtEHcQouxh5PYRc052LllRBMkzKonS0pDyhoCfDgQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu9KQyngmZPe0OoOmrtoPtOGRkA6txYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBAakCohrbmg8VSj6oAwGqBJ0CT9DyoGCmiqwRtBQzJ3M6M1rD16eoIICiRtNfXFEjjf_WeCM79y4LJqY67P1-JhJOsPTt7CxlDUCVMEKMZJOMHn3_b23pk5--puHMuD5SDVQVFJ7zvA7pK8JzLUOdf0PFQqNsMokAVzH2P8wZahZzzYY1GK9IttH4kMerQb10MQKRfSXqkFrw8Sj25OhPdtO6ZWCVPorpVjtk8EdZQvn8isIBXzLIib2267wFnU6ZFq-MDgyfWzKRg-_b0dYhfyT6QsvszfMOM20Le-j2GV5uFM44aWhu3Y_A0LQsiknS6k2jzrBK5sAtLjP-HNgbm8UXsUI5ipqyO67PuaE08skjoZLX5sR6eHLQkg2v5goa1s-OqLQGnLpHxdYfZfFgwASup8fd-AOQBgGAB-Wys2iIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJYh9Qe0pNwSyACgGYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymPuD1iQa345hm0FOoC3o6EJwJb1hGdDxCEr-xw-rDBn0X2_xTTSJBfH9M5tNzJOsQPBFv2YNRkZfEKwBfrFYYAQ&sig=AOD64_2TfV5ReiDXnhZ7INDF3r1TdBaO-g&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV87E5bjhUvb76_MgABtOtEHcQouxh5PYRc052LllRBMkzKonS0pDyhoCfDgQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu9KQyngmZPe0OoOmrtoPtOGRkA6txYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBAakCohrbmg8VSj6oAwGqBJ0CT9DyoGCmiqwRtBQzJ3M6M1rD16eoIICiRtNfXFEjjf_WeCM79y4LJqY67P1-JhJOsPTt7CxlDUCVMEKMZJOMHn3_b23pk5--puHMuD5SDVQVFJ7zvA7pK8JzLUOdf0PFQqNsMokAVzH2P8wZahZzzYY1GK9IttH4kMerQb10MQKRfSXqkFrw8Sj25OhPdtO6ZWCVPorpVjtk8EdZQvn8isIBXzLIib2267wFnU6ZFq-MDgyfWzKRg-_b0dYhfyT6QsvszfMOM20Le-j2GV5uFM44aWhu3Y_A0LQsiknS6k2jzrBK5sAtLjP-HNgbm8UXsUI5ipqyO67PuaE08skjoZLX5sR6eHLQkg2v5goa1s-OqLQGnLpHxdYfZfFgwASup8fd-AOQBgGAB-Wys2iIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJYh9Qe0pNwSyACgGYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymPuD1iQa345hm0FOoC3o6EJwJb1hGdDxCEr-xw-rDBn0X2_xTTSJBfH9M5tNzJOsQPBFv2YNRkZfEKwBfrFYYAQ&sig=AOD64_2TfV5ReiDXnhZ7INDF3r1TdBaO-g&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV87E5bjhUvb76_MgABtOtEHcQouxh5PYRc052LllRBMkzKonS0pDyhoCfDgQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cu9KQyngmZPe0OoOmrtoPtOGRkA6txYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBAakCohrbmg8VSj6oAwGqBJ0CT9DyoGCmiqwRtBQzJ3M6M1rD16eoIICiRtNfXFEjjf_WeCM79y4LJqY67P1-JhJOsPTt7CxlDUCVMEKMZJOMHn3_b23pk5--puHMuD5SDVQVFJ7zvA7pK8JzLUOdf0PFQqNsMokAVzH2P8wZahZzzYY1GK9IttH4kMerQb10MQKRfSXqkFrw8Sj25OhPdtO6ZWCVPorpVjtk8EdZQvn8isIBXzLIib2267wFnU6ZFq-MDgyfWzKRg-_b0dYhfyT6QsvszfMOM20Le-j2GV5uFM44aWhu3Y_A0LQsiknS6k2jzrBK5sAtLjP-HNgbm8UXsUI5ipqyO67PuaE08skjoZLX5sR6eHLQkg2v5goa1s-OqLQGnLpHxdYfZfFgwASup8fd-AOQBgGAB-Wys2iIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJYh9Qe0pNwSyACgGYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymPuD1iQa345hm0FOoC3o6EJwJb1hGdDxCEr-xw-rDBn0X2_xTTSJBfH9M5tNzJOsQPBFv2YNRkZfEKwBfrFYYAQ&sig=AOD64_2TfV5ReiDXnhZ7INDF3r1TdBaO-g&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV87E5bjhUvb76_MgABtOtEHcQouxh5PYRc052LllRBMkzKonS0pDyhoCfDgQAvD_BwE

X Quartiles

FIND SIMILAR JOURNALS @

Submit paper for publication

Best American
Journal in USA
1 2 3
International Journal of Journal of Applied Indian Journal of
Research in Phar ical Phar ical Sci Pharmaceutical Sciences
< IND IND IND
0, 4 40 4 O,
47% % %
similarity similarity similarity
SJR \Q Total Documents \Q
0.28 1.2k
0.21
600
0.14 ~
0.07 0 —
-
< > < >
Total Cites Self-Cites \Q External Cites per Doc Cites per Doc \Q
4k -
1.4
2k 0.7
0 — — —
[U—
<« o - > « i o o B
% International Collaboration \f\\ Citable documents Non-citable documents \Q
S 4 4k
50
25 2k 2k
0 — —_
[ 0
Bl N d 000 e <«

Research Journal of
Pharmacy and Technology

Pharmacology

« Show this widget in
your own website

G SClmago Graphica

Explore, visually

(medical) Just copy the code below communicate and make
ithi html i
e a”j paste within your htm sense of data with our
code: . . "
SR201 e new data visualization
0.23 <a href="https://www.scima tool.

pawered by scimagajr.com

4
Brazilian Journal of
Pharmaceutical Sciences

5

Turkish Journal of
Pharmaceutical Sciences

40%

similarity

TUR

Citations per document

0.8

0.4

<

BRA
o,
41%
similarity
Cited documents Uncited documents

1999 2001 2003

Cites / Doc. (4 years)
Cites / Doc. (3 years)

BN

2005

2007

options §

2009

—

2011


https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCN7ky3gmZJ6yA9yqrtoP5OeOmAytxYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBCakCohrbmg8VSj6oAwHIA8sEqgSdAk_Q5bcWeV0i49bukPabzt_b59tV4C2jSHpVor03GzPB_H9dxM5aBuW6fy61OgtQKMjJx5IRt76A3CLWgptdHPGGT_lLBSf-f4lSarQcal67cZ4zRuF7N3UwUDNyWl5Ws6qrR0HL1HgCc-okmzL97il5LRQgepa5SQIscKmRtd9J9yDOEGo3SzF770aiEbT9cxNu_FdGlU8YDopSKI7iUuppt_WcLWqnrAmI1VqxNw3BQoMri6x8JVkoMI7IlQslo3-Odk0WBYD_-I_1ytu1eIiWyfTjJzF5R1c3pW6g8XvLCd8w4iUNg1eqVkfsulW8oqGpNF16H2qhABFwLISpQrntxw3mqvp1IcGGRtoI1eHyGmFU_wOB7qMEt8mcocAErqfH3fgDkAYBoAYugAflsrNoiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIEwgAEAIYGjIBADoIn8CAgICABBCxCWIfUHtKTcEsgAoBmAsByAsBgAwBuAwBuBPkA9gTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSQwDUE5ymMsR4r4csjKkggQvoLesRGt4XpovuV18uh25DsodNr0NMjuPrX_vdB3_NgR9doe8Y5Hm6bQWNUeTeptUzI2QYAQ&sig=AOD64_1fqzuVL3fquIMhnADx9H51R0t3hQ&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNVwKifiJXTrHr9De28TFdgJVZXAVZecGzYI4yjbmkyk6u_gO0-K8-5BoC1x0QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCN7ky3gmZJ6yA9yqrtoP5OeOmAytxYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBCakCohrbmg8VSj6oAwHIA8sEqgSdAk_Q5bcWeV0i49bukPabzt_b59tV4C2jSHpVor03GzPB_H9dxM5aBuW6fy61OgtQKMjJx5IRt76A3CLWgptdHPGGT_lLBSf-f4lSarQcal67cZ4zRuF7N3UwUDNyWl5Ws6qrR0HL1HgCc-okmzL97il5LRQgepa5SQIscKmRtd9J9yDOEGo3SzF770aiEbT9cxNu_FdGlU8YDopSKI7iUuppt_WcLWqnrAmI1VqxNw3BQoMri6x8JVkoMI7IlQslo3-Odk0WBYD_-I_1ytu1eIiWyfTjJzF5R1c3pW6g8XvLCd8w4iUNg1eqVkfsulW8oqGpNF16H2qhABFwLISpQrntxw3mqvp1IcGGRtoI1eHyGmFU_wOB7qMEt8mcocAErqfH3fgDkAYBoAYugAflsrNoiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIEwgAEAIYGjIBADoIn8CAgICABBCxCWIfUHtKTcEsgAoBmAsByAsBgAwBuAwBuBPkA9gTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSQwDUE5ymMsR4r4csjKkggQvoLesRGt4XpovuV18uh25DsodNr0NMjuPrX_vdB3_NgR9doe8Y5Hm6bQWNUeTeptUzI2QYAQ&sig=AOD64_1fqzuVL3fquIMhnADx9H51R0t3hQ&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNVwKifiJXTrHr9De28TFdgJVZXAVZecGzYI4yjbmkyk6u_gO0-K8-5BoC1x0QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCN7ky3gmZJ6yA9yqrtoP5OeOmAytxYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBCakCohrbmg8VSj6oAwHIA8sEqgSdAk_Q5bcWeV0i49bukPabzt_b59tV4C2jSHpVor03GzPB_H9dxM5aBuW6fy61OgtQKMjJx5IRt76A3CLWgptdHPGGT_lLBSf-f4lSarQcal67cZ4zRuF7N3UwUDNyWl5Ws6qrR0HL1HgCc-okmzL97il5LRQgepa5SQIscKmRtd9J9yDOEGo3SzF770aiEbT9cxNu_FdGlU8YDopSKI7iUuppt_WcLWqnrAmI1VqxNw3BQoMri6x8JVkoMI7IlQslo3-Odk0WBYD_-I_1ytu1eIiWyfTjJzF5R1c3pW6g8XvLCd8w4iUNg1eqVkfsulW8oqGpNF16H2qhABFwLISpQrntxw3mqvp1IcGGRtoI1eHyGmFU_wOB7qMEt8mcocAErqfH3fgDkAYBoAYugAflsrNoiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIEwgAEAIYGjIBADoIn8CAgICABBCxCWIfUHtKTcEsgAoBmAsByAsBgAwBuAwBuBPkA9gTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSQwDUE5ymMsR4r4csjKkggQvoLesRGt4XpovuV18uh25DsodNr0NMjuPrX_vdB3_NgR9doe8Y5Hm6bQWNUeTeptUzI2QYAQ&sig=AOD64_1fqzuVL3fquIMhnADx9H51R0t3hQ&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNVwKifiJXTrHr9De28TFdgJVZXAVZecGzYI4yjbmkyk6u_gO0-K8-5BoC1x0QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CCN7ky3gmZJ6yA9yqrtoP5OeOmAytxYPuapvWlKzLEKvn1_PGARABIJDZx3tg6aLig-ANoAGDzcyXA8gBCakCohrbmg8VSj6oAwHIA8sEqgSdAk_Q5bcWeV0i49bukPabzt_b59tV4C2jSHpVor03GzPB_H9dxM5aBuW6fy61OgtQKMjJx5IRt76A3CLWgptdHPGGT_lLBSf-f4lSarQcal67cZ4zRuF7N3UwUDNyWl5Ws6qrR0HL1HgCc-okmzL97il5LRQgepa5SQIscKmRtd9J9yDOEGo3SzF770aiEbT9cxNu_FdGlU8YDopSKI7iUuppt_WcLWqnrAmI1VqxNw3BQoMri6x8JVkoMI7IlQslo3-Odk0WBYD_-I_1ytu1eIiWyfTjJzF5R1c3pW6g8XvLCd8w4iUNg1eqVkfsulW8oqGpNF16H2qhABFwLISpQrntxw3mqvp1IcGGRtoI1eHyGmFU_wOB7qMEt8mcocAErqfH3fgDkAYBoAYugAflsrNoiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAtgHANIIEwgAEAIYGjIBADoIn8CAgICABBCxCWIfUHtKTcEsgAoBmAsByAsBgAwBuAwBuBPkA9gTDdAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSQwDUE5ymMsR4r4csjKkggQvoLesRGt4XpovuV18uh25DsodNr0NMjuPrX_vdB3_NgR9doe8Y5Hm6bQWNUeTeptUzI2QYAQ&sig=AOD64_1fqzuVL3fquIMhnADx9H51R0t3hQ&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://ijnrd.org/%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNVwKifiJXTrHr9De28TFdgJVZXAVZecGzYI4yjbmkyk6u_gO0-K8-5BoC1x0QAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CcGL4zXgmZOH9LL7HrtoPl4K2iAqt9MTrYZuEzcinEKa_g-qMDhABIJDZx3tg6aLig-ANoAHvxfDUAsgBAagDAcgDywSqBJACT9C2AquPWSaBpxUHDLuHotSF6ff-OnMuZDNmdyAH3wTPebN4G6uu0TpMLbhq6onq5a8mapGFWTmedzSJ8_LnRzOCXWftlFRpvfjQGMhH7630kIwTZJGC6EbABfWcrMxNqRuV94kj9ZkFrBFH_EshbcixAT_Y02mVACLU5YtEohA0XfSYR1DrGPf7r_f19foFPqNS6qq-MZalNEHLLnImWtqnVeZbKBbWqL5UshW09T1zZ2YUVTF8JRNoSmgFMZG7xTYLiHTJRmTMQ6Q9MfXLsjH_Nl2LU-OPkfmfiz8JgwZUVrThFQJZqgpT9QnBWLT3PutLWD8KeCXPpzhacghdFtvzugjukRfsq_N5xM9Kav_ABIjHsrihApAGAaAGLoAH-bmPqwGIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJt_wthSKbreOACgGYCwHICwHgCwG4DAHYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymjTall_0g8vmmHHYyeMPX-WFufsAebDTkIr2Dkf1Nq-BBQgxfJXklfRnZi1KrwB8KWBcpAq-15HiqQiJLKx4YAQ&sig=AOD64_0uK_lVHsh42K6EqmHRoLMT0ls07g&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://www.american-journals.com/about%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV4jq-QPs5mqmgQ7JKE3DSv2KqbAtPLieTdZmJnHxlpzS5YVbkwOSeBoCO5UQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CcGL4zXgmZOH9LL7HrtoPl4K2iAqt9MTrYZuEzcinEKa_g-qMDhABIJDZx3tg6aLig-ANoAHvxfDUAsgBAagDAcgDywSqBJACT9C2AquPWSaBpxUHDLuHotSF6ff-OnMuZDNmdyAH3wTPebN4G6uu0TpMLbhq6onq5a8mapGFWTmedzSJ8_LnRzOCXWftlFRpvfjQGMhH7630kIwTZJGC6EbABfWcrMxNqRuV94kj9ZkFrBFH_EshbcixAT_Y02mVACLU5YtEohA0XfSYR1DrGPf7r_f19foFPqNS6qq-MZalNEHLLnImWtqnVeZbKBbWqL5UshW09T1zZ2YUVTF8JRNoSmgFMZG7xTYLiHTJRmTMQ6Q9MfXLsjH_Nl2LU-OPkfmfiz8JgwZUVrThFQJZqgpT9QnBWLT3PutLWD8KeCXPpzhacghdFtvzugjukRfsq_N5xM9Kav_ABIjHsrihApAGAaAGLoAH-bmPqwGIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJt_wthSKbreOACgGYCwHICwHgCwG4DAHYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymjTall_0g8vmmHHYyeMPX-WFufsAebDTkIr2Dkf1Nq-BBQgxfJXklfRnZi1KrwB8KWBcpAq-15HiqQiJLKx4YAQ&sig=AOD64_0uK_lVHsh42K6EqmHRoLMT0ls07g&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://www.american-journals.com/about%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV4jq-QPs5mqmgQ7JKE3DSv2KqbAtPLieTdZmJnHxlpzS5YVbkwOSeBoCO5UQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CcGL4zXgmZOH9LL7HrtoPl4K2iAqt9MTrYZuEzcinEKa_g-qMDhABIJDZx3tg6aLig-ANoAHvxfDUAsgBAagDAcgDywSqBJACT9C2AquPWSaBpxUHDLuHotSF6ff-OnMuZDNmdyAH3wTPebN4G6uu0TpMLbhq6onq5a8mapGFWTmedzSJ8_LnRzOCXWftlFRpvfjQGMhH7630kIwTZJGC6EbABfWcrMxNqRuV94kj9ZkFrBFH_EshbcixAT_Y02mVACLU5YtEohA0XfSYR1DrGPf7r_f19foFPqNS6qq-MZalNEHLLnImWtqnVeZbKBbWqL5UshW09T1zZ2YUVTF8JRNoSmgFMZG7xTYLiHTJRmTMQ6Q9MfXLsjH_Nl2LU-OPkfmfiz8JgwZUVrThFQJZqgpT9QnBWLT3PutLWD8KeCXPpzhacghdFtvzugjukRfsq_N5xM9Kav_ABIjHsrihApAGAaAGLoAH-bmPqwGIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJt_wthSKbreOACgGYCwHICwHgCwG4DAHYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymjTall_0g8vmmHHYyeMPX-WFufsAebDTkIr2Dkf1Nq-BBQgxfJXklfRnZi1KrwB8KWBcpAq-15HiqQiJLKx4YAQ&sig=AOD64_0uK_lVHsh42K6EqmHRoLMT0ls07g&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://www.american-journals.com/about%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV4jq-QPs5mqmgQ7JKE3DSv2KqbAtPLieTdZmJnHxlpzS5YVbkwOSeBoCO5UQAvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CcGL4zXgmZOH9LL7HrtoPl4K2iAqt9MTrYZuEzcinEKa_g-qMDhABIJDZx3tg6aLig-ANoAHvxfDUAsgBAagDAcgDywSqBJACT9C2AquPWSaBpxUHDLuHotSF6ff-OnMuZDNmdyAH3wTPebN4G6uu0TpMLbhq6onq5a8mapGFWTmedzSJ8_LnRzOCXWftlFRpvfjQGMhH7630kIwTZJGC6EbABfWcrMxNqRuV94kj9ZkFrBFH_EshbcixAT_Y02mVACLU5YtEohA0XfSYR1DrGPf7r_f19foFPqNS6qq-MZalNEHLLnImWtqnVeZbKBbWqL5UshW09T1zZ2YUVTF8JRNoSmgFMZG7xTYLiHTJRmTMQ6Q9MfXLsjH_Nl2LU-OPkfmfiz8JgwZUVrThFQJZqgpT9QnBWLT3PutLWD8KeCXPpzhacghdFtvzugjukRfsq_N5xM9Kav_ABIjHsrihApAGAaAGLoAH-bmPqwGIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggTCAAQAhgaMgEAOgifwICAgIAEELEJt_wthSKbreOACgGYCwHICwHgCwG4DAHYEwrQFQGYFgH4FgGAFwE&ae=1&num=1&cid=CAQSQwDUE5ymjTall_0g8vmmHHYyeMPX-WFufsAebDTkIr2Dkf1Nq-BBQgxfJXklfRnZi1KrwB8KWBcpAq-15HiqQiJLKx4YAQ&sig=AOD64_0uK_lVHsh42K6EqmHRoLMT0ls07g&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://www.american-journals.com/about%3Fgclid%3DCjwKCAjw5pShBhB_EiwAvmnNV4jq-QPs5mqmgQ7JKE3DSv2KqbAtPLieTdZmJnHxlpzS5YVbkwOSeBoCO5UQAvD_BwE
https://www.scimagojr.com/journalsearch.php?q=19700175778&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100236605&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=22392&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700182901&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=6400153143&tip=sid&clean=0
https://www.graphica.app/



