Citation/Atif: Babacan A, Ayar A. Effects of apilarnil and queen bee larvae on larval mortality and longevity in Drosophila
melanogaster. U. Bee J. / U. Ari. D. 2024: 24 (2); 223-234. DOI: 10.31467/uluaricilik.1494204

ARASTIRMA MAKALESI/ RESEARCH ARTICLE

EFFECTS OF APILARNIL AND QUEEN BEE LARVAE ON LARVAL
MORTALITY AND LONGEVITY IN DROSOPHILA MELANOGASTER

Apilarnil ve Kralice Ari Larvasinin Drosophila melanogaster'in Larval Mortalitesi ve
Uzun Omiirluliigi Uzerine Etkileri

Aybiike Afra BABACAN™, Arif AYAR?

*Health Servic<_as Department, Sabuncuoglu Serefeddin Vocational School of Health Services, Amasya University,
Amasya, TURKIYE, Corresponding Author / Yazigma yazari E- mail: afra.babacan@amasya.edu.tr, ORCID No: 0000-
0003-4333-4732.

*Medical Laboratory Techniques Department, Sabuncuoglu Serefeddin Vocational School of Health Services, Amasya
University, Amasya, TURKIYE, E-mail: arif.ayar@amasya.edu.tr, ORCID: 0000-0003-0473-4653

Received / Gelis: 01.06.2024 Accepted / Kabul:03.10.2024 DOI: 10.31467/uluaricilik.1494204

ABSTRACT

The basic mechanisms of ageing and longevity are not yet fully understood. More studies are needed
to correlate this situation with functional foods and food supplements that have been used frequently
recently. Bee products are in the first place in the use of natural products and food supplements. It
has been reported that drone larvae (apilarnil) and queen bee larvae, which have become popular in
recent years, support the protection of health due to their high nutritional value, but no studies have
been conducted on their life-extending efficacy. For this purpose, the efficacy of these two bee
products on life span and mortality was investigated in our study. Apilarnil and queen bee larvae
lyophilisates added to Drosophila melanogaster medium at different concentrations (0.5; 1.0; 2.5 and
5.0 mg/ml medium) were studied separately in male and female populations for treatment and control
groups. As a result, apilarnil at 5 mg/ml concentration showed the best effect in terms of larval
mortality compared to the control group, while the most effective group in terms of mean life span was
determined as queen bee larvae with 83.1+3.53 days. In general, both bee products increased the life
span of flies in parallel with the increase in concentration in both female and male populations. These
results were statistically significant at p<0.05 level compared to the control group. In our study, it was
concluded that apilarnil and queen bee larvae lyophilisates can be used in terms of life-length
increasing activity, but the underlying mechanisms should be elucidated by detailed studies.
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oz

Yaslanma ve uzun émiirliliigiin temel mekanizmalari heniiz tam olarak anlagilamamistir. Bu durumun
son zamanlarda sikga kullanilan iglevsel gidalar ve gida takviyeleri ile iligkilendirilebilinmesi i¢in daha
¢ok calismaya ihtiyac duyulmaktadir. Ari uiriinleri ise, dogal iriinler ve gida takviyeleri i¢in kullanimda
ilk siralardadir. Son yillarda popiiler hale gelen erkek an larvasi (apilarnil) ve kralige (ana arn) ari
larvasinin da yiiksek besin degeri nedeniyle sagligin korunmasina destek oldugu bildirilmis ancak
omiir uzatici etkinligi izerine galismalar yapiimamistir. Bu amagla galismamizda bu iki an uriiniiniin
omiir uzunlugu ve mortalite lizerine etkinligi arastiriimistir. Drosophila melanogaster besiyerine farkh
konsantrasyonlarda (0.5; 1.0; 2.5 ve 5.0 mg/ml besiyeri) eklenen apilarnil ve kralice ari larvasi
liyofilizatlari, tedavi ve kontrol gruplar icin erkek ve disi popiilasyonlarda ayri ayri ¢alisiimistir.
Sonugta kontrol grubuna gore larval mortalite agisindan en iyi etkiyi 5 mg/ml konsantrasyondaki
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apilarnil gosterirken, ortalama 6miir uzunlugu bakimindan ise en etkili grup 83.1+3.53 giin ile kraligce
ani larvasi olarak belirlenmistir. Genel olarak her iki ari liriinii de sineklerin yagsam siirelerini hem disi
hem de erkek popiilasyonlarinda konsantrasyon artisina paralel olarak artirmistir. Bu sonuglar kontrol
grubuna gore p<0.05 diizeyinde istatistiksel olarak anlamli bulunmustur. Calismamiz ile apilarnil ve
kralige ari larvasi liyofilizatlarinin 6miir uzunlugunu artirici etkinligi agisindan kullanilabilecegi ancak
altta yatan mekanizmalarin ayrintili galigmalarla aydinlatiimasi gerektigi sonucuna ulasiimigtir.

Anahtar Kelimeler: Drosophila melanogaster, Apilarnil, Kralice ari larvasi, Larval mortalite, Omiir

uzunlugu

GENISLETILMiS OZET

Amag: Arilar, dinya yasaminda bircok alanda
katkisi bulunan canlilardir. Polinasyondan sonra en
onemli katkilarindan biri, insan sagligina sundugu
kendi Urettikleri UrUnleridir. Erkek ari larvasi
(apilarnil) ve kralice (ana ari) ari larvasi apiterapotik
drtinler arasinda son yillarda kullanimi poptler hale
gelmis Urunlerdir. Yiksek besin degeri tasimalari
nedeniyle beslenmeye destek olmakta ve bu ylizden
cesitli formlari piyasaya surilmektedir. Bu Grlnler
hem yumurta hem de larva yapisi nedeniyle yiiksek
biyolojik aktivite godstermektedir. Bu sebeple tam
gida olarak tanimlanmaktadir. Kralice ari larvasi ve
apilarnilin hem gida olarak tliketiimesi hem de
apiterapide kullanimi i¢in icerik analizlerinin
yapilmasi,  kullanim  dozlarinin  belirlenmesi,
canlilarda yararli ya da toksik etkinliklerinin ortaya
cikarilmasi oldukga énemlidir. Bu ¢alismanin amaci
da apilarnil ve kralice ari larvasinin toksisite ya da
beslenme arastirmalarinda sik¢a kullanilan model
organizma olan Drosophila melanogaster (meyve
sinegi) Uzerinde larval mortalite ve omdar
uzunlugunun degerlendirilerek literatlrdeki
eksiklikleri gidermektir.

Gereg ve Yontem: Deneysel galismamizda gida
takviyesi olarak kullanilan liyofilize apilarnil ve kralice
ari larvalari Amasya sehrinde faaliyet gOsteren bir
apiterapi  Urlnleri isletmesinden temin edildi.
Calismalarimizda kullandigimiz D. melanogaster,

Amasya Universitesi Fen-Edebiyat Fakiiltesi
Biyolojik  Arastirma  Laboratuvari'nda yillardir
cogaltilarak saklanmaktadir. Standart D.

melanogaster besiyerine farkli konsantrasyonlarda
(0.5; 1.0; 2.5 ve 5.0 mg/ml) eklenen apilarnil ve
kralige ari larvasi ekstraktlari, uygulama ve kontrol
gruplari igin erkek ve disi populasyonlarda ayri ayri
calisiimistir. Oncelikle larval mortalite calismasi
yapilmis, daha sonra uygun bulunan
konsantrasyonlarda 6mulr uzunlugu deneyleri
yapilmistir. Her deney seti ¢ kez tekrar edilmis ve
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elde edilen bulgularin ortalamalari  alinarak

istatistiksel degerlendirmeler yapilmistir.

Bulgular ve tartisma: Her iki cinsiyetteki kralice ari
larvasi uygulama gruplarinda tim konsantrasyonlar
karsilastirildiginda, en uzun maksimum yasam
suresi 5 mg/ml tedavi grubunda ve erkeklerde
(92+3.17) go6zlendi; en dusik maksimum yasam
suresi kontrol grubunda (66+0.41) gdzlendi. Bu
sonuglara goére apilarnil ortamindaki 2.5 mg/mi
konsantrasyonu kullandigimiz apilarnil ve kralice ari
larvalarinin larval mortalite ve yasam slreleri
Uzerindeki etkileri acisindan her iki cinsiyet
grubunda da etkili olmustur. Ortalama yasam suresi
acisindan gozlenen bu fark her iki cinsiyet grubunda
da p<0.05 duzeyinde istatistiksel olarak anlamlydi.

Sonug: Calismadan elde edilen bulgularin
degerlendirilmesi ile bireylerin yasadigi
olumsuzluklar ve kullanilan kimyasal ilaglar ile
yapilan tedavi protokollerinin yarattigi gucgli yan
etkiler disundlduginde, antioksidan ve
antikanserojen etkisi olan ve sagligi destekleyen
gida  takviyelerinin  geligtiriimesi  6énem arz
etmektedir.  Zengin besin igerigine sahip olan
apilarnilin ve kralige ari larvasinin D. melanogaster
omru Uzerindeki etkinliginin literatiire 6énemli katki
sag@layacagi dustnilmektedir.

INTRODUCTION

Many reasons such as the increase in the elderly
population in the world, the decrease in the rate of
physical activity, the prevalence of harmful habits
such as smoking and alcohol, and the change in
lifestyles are increasing the rate of global diseases
(Onur et al. 2018). These effects can also bring
some difficulties in people's quality of life, daily
functions and treatment adherence (Duran 2011).
Increasing diseases with artificial living conditions,
especially drug resistance and side effects of
chemical drugs in the body have led individuals to
seek alternative solutions (Sorucu 2019). In different
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countries of the world, with the need for food that
develops due to population growth the solution to the
problem in the context of the search for a food
source and the search for a food source can be an
alternative food for people to utilize the resources.
For this purpose, insects and insect products are
used as a protein source in many countries of the
world. It is consumed as a food product that is a
source of food (Hakan et al. 2021).

In order to eliminate nutritional deficiencies,
imbalances and protein deficiencies, research is
carried out on various functional food sources.
Insects have started to be consumed as food in order
to use food sources effectively and honeybees are
also included in this consumption (Isidorov et al.
2016). As a result of the research, it has been
reported that drone bee larvae (apilarnil) and queen
(queen) larvae support health protection due to their
high nutritional value. The name Apilarnil was
created by Romanian scientist Nicolae lliesiu, from
the Latin name for bees 'api' (Apis mellifera), 'lar'
from larvae and initials 'nil' (Erdem and Ozkok 2018).
Apilarnil is a drone larvae in the 3—7-day larval stage
before they pupate. It shows high biological activity
due to both egg and larval structure. Apilarnil is
defined as "whole food" because it contains all
essential amino acids, which are the basic building
blocks of our body (Topal et al. 2018).

Queen bee larva is another popular bee larva
recently. It is obtained by collecting 3-day-old queen
bee larvae from the thimble, which is naturally
present in the queen bee cell during the production
of royal jelly before the milk harvest (Margaoan et al.
2017). 1t is estimated that the biggest difference
between apilarnil and queen bee larvae is due to the
total protein content of the queen bee, as it is fed with
pure royal jelly (Keskiner 2021). The chemical
composition of apilarnil and queen bee larva
homogenate was investigated by GC-MS (Gas
Chromatography-Mass Spectrometry). The contents
of apilarnil homogenate were 73.75% water, 9.47%
total protein, 8.38% lipid, 0.38% fructose and 3.55%
glucose. The contents of queen bee larva
homogenate were 75.17% water, 12.03% total
protein, 10.30% lipid, 1.25% fructose, 2.10%
glucose and 0.08% sucrose (Isidorov et al. 2016).

It is appropriate to collect apilarnil and queen bee
larvae in April-May when the best quality food form
is preserved. The best process applied to preserve
the nutritional values is lyophilization and thus fresh

apilarnil and queen bee larvae lyophilized can be
safely stored at -15 °C for 1 year (Bruneau 2015).

In the study by Isidorov et al., the biological
properties of apilarnil were investigated and some
pharmacological chemical substances have been
found to show activity. In their studies, apilarnyls with
the queen bees in queen larvae. In terms of sugar
content, glucose was more dominant in apilarnil
larvae, while in queen larvae trehalose was
predominant. Amino acid content and essential
amino acids of apilarnil homogenates amount was
lower than that of queen homogenates. In this study,
the chemical composition of apilarnil was
determined by GC-MS (Gas Chromatography-Mass
Spectrometry) (Isidorov et al. 2016). Studies have
revealed that apilarnil, a bee product, has the
potential to shed light on scientific studies.

The recent initiation of studies on apilamil, the
determination of its chemical content and the
reduction of its effects on animal subjects on tissue
and cellular basis and the results obtained have
become promising (Dong et al. 2018, Hakan et al.
2021, Hamamci et al. 2020, Isidorov et al. 2016).
Apilarnil and queen bee larvae are powerful energy
providers that stimulate oxidative processes. The
accumulation of oxidative damage has been shown
to play an important role in some advanced-age
diseases and the aging process. Aging and longevity
have been the subject of curiosity of people for
years. For this reason, it has never lost its topicality
in the scientific world. This biological process is
quite complex and complicated. Model organisms
are materials used to understand and analyze
biological processes. The most basic life process
character to describe the aging process is lifespan
(Coskun 2023).

Longevity is affected by all factors that reduce
viability. From this point of view, the effects of
apilarnil and queen bee larvae, which have high
biological activity, on the life span of adult individuals
of Drosophila melanogaster were ftried to be
determined. Basic metabolic molecular pathways
are well conserved and approximately 75% of known
human disease genes have sequences of interest in
D. melanogaster.

D. melanogaster has been recognized as a valuable
model and has gained interest in nutritional
intervention studies. The effects of food on larval
mortality and survival were evaluated to investigate
food-related  pathophysiological  mechanisms,
including inflammation and stress response.
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MATERIAL AND METHODS
Material

Lyophilized apilarnil and queen bee larvae used as
food supplements in our experimental study were
obtained from an apitherapy products business
operating in our region. D. melanogaster, which we
used in our studies, has been hybridized for years in
the Biological Research Laboratory of the Faculty of
Science and Letters of Amasya University. The short

life cycle (9-10 days), high number of offspring, low
rearing conditions and easy observation of possible
variations make D. melanogaster an ideal
experimental organism. In our experimental study,
Oregon (R) (wild type) strain of D. melanogaster with
normal round, red eyes and no mutant characters
was used to determine lifespan (Figure 1). The
environment of D. melanogasteris at 40% - 60% RH,
25+1 °C and under permanent dark conditions.

Figure 1. Images of female and male adult individuals and their developmental periods used in the study

Methods

Lyophilized apilarnil and queen bee larvae were
dissolved in distilled water to prepare a 100 ml stock
solution at 5mg/ml. 1.5 g of D. melanogaster ready-
made medium (Instant D. melanogaster Medium,
purchased from Carolina Biological Supply
Company) and apilarnil or queen bee larvae
dissolved in 5 ml distilled water were added to 50 ml
falcon tubes. In the larval mortality assay, sufficient
numbers of male and female individuals of stock D.
melanogaster were transferred to fresh medium for
larval mortality or survival rate tests and kept in an
incubator at 25°C and 40-60% relative humidity.
humidity for 25 days. The third stage larvae obtained
after three days (7214 h) were transferred to a
medium containing different concentrations of
ap,larnil and queen bee larvae (0.5-1-2.5 and 5
mg/ml medium). Distilled water was used for the
control group. For each experimental group, 100
larvae were used. Test tubes were sterilised. The
mouths of the tubes were closed with cotton plugs
and placed inside the tubes and the larvae were
allowed to mature. During this process, all
experimental groups were checked daily and
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counted for 7 days after the first adult fly was seen.
Counts were recorded twice daily, separating males
and females. All experiments were repeated 3 times.

In our study, 3rd instar larvae D. melanogaster
larvae were used to determine larval mortality, and
D. melanogaster individuals were used to determine
lifespan (Figure 1). Males and females of the Oregon
R strain were crossbred in culture bottles to create
preliminary stocks. Individuals reaching the 3rd
larval stage were separated under tap water, and 3rd
stage larvae collected with the help of fine-mesh
sieves were weighed at the determined
concentrations (0.5-1-2.5 and 5 mg/ml) and
containing apilarnil or queen bee larvae dissolved in
5 ml of water. D. melanogaster was transferred to
glass bottles containing ready-made medium. 100
larvae were placed in each bottle and expected to
develop into adult flies.

The study was carried out in triplicate. The results
obtained were averaged.

The effects of apilarnil and queen bee larvae on
lifespan were studied separately in the male and
female sexes of D. melanogaster. For this purpose,
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preliminary stocks were created by crosses in
culture bottles containing fresh nutrient medium to
obtain same-aged individuals. Unmated female and
male flies of the same age (1-3 days old) emerging
from the pupa were separated and 100 adult flies
were collected for each concentration. Collected
adult flies were fed for 10 days in media containing
apilarnil or queen bee larvae at different
concentrations (0.5-1.0-2.5 and 5 mg/ml). At the end
of 10 days, the adult flies, which were taken to the
medium-free medium, were transferred to the new
medium every three days, while counting was
continued and the numbers were noted. All culture
bottles were kept in suitable temperature cabinets
(251 °C). During the experiment, the foods were
refreshed every three days. In all control and
treatment groups, counting and practice were
continued until the last individual died.

Statistical analysis: The analysis of the data we
obtained as a result of our study was made with the
SPSS version 27.0 (Statistical Package for the
Social Sciences) program. For this purpose, the
"One-way Analysis of Variance" (One-way ANOVA)
method was used. The Duncan test was evaluated
at a probability level of 0.05 for data from longevity
studies (p<0.05). Larval mortality graphs and
survival curves of adult individuals were drawn using
the Microsoft Windows Office Excel program.

RESULTS

In our experimental study, it was observed that
apilarnil and queen bee larvae increased larval
mortality and mean lifespan in both female and male
individuals in all treatment groups (0.5; 1.0; 2.5 and
5 mg/ml) compared to the control. From the results
obtained from the larval mortality studies, it was
determined that the highest larval mortality rate was
observed in the 1 mg/ml queen bee larvae treatment
group (40%) and 0.5 mg/ml queen bee larvae
treatment group (20%) (Table 1). The best survival
was observed in the 5 mg/ml apilarnil treatment
group (95%) and the 5 mg/ml queen bee larvae
treatment group (94%) (Table 1).

In the second stage of our study, larvae were
collected with a new experimental setup and
substance applications were made at determined
doses from larva to adulthood. 100 male and female
adult individuals obtained from these larvae were fed
on standard media and their mortality rates were
monitored throughout their lifespan. All studies were
repeated 3 times and the averages were taken.
Then, the importance controls of the differences
between the means obtained as a result of pairwise
comparisons of the study groups and control groups
were also determined (Table 1-3, Figure 2-4).

Table 1. Survival and mortality rates of larvae chronically fed with different concentrations of Apilarnil (APL) and

Queen Bee Larvae (QBL)

Experiment Sets N

Mortality Rate (%) + S.E.

Survival Rate (%) + S.E.

Control 100 5+0.042 95+1.122
0.5 mg/ml APL 100 14+1.05° 86+1.04°
1 mg/ml APL 100 18+1.04° 82+2.04°
2.5 mg/ml APL 100 7+0.042 93+1.142
5 mg/ml APL 100 5+0.082 95+1.10°2
0.5 mg/ml QBL 100 20+1.11° 80+0.94°
1 mg/ml QBL 100 40+1.14¢ 60+1.01¢
2.5 mg/ml QBL 100 11+0.942b 89+1.04¢2b
5 mg/ml QBL 100 6+0.02° 94+1.942

S.E.: Standard Error, n: number of larvae, QBL: Queen Bee Larvae, APL: Apilarnil, *¥Values
belonging to experimental groups with different letters in the same column are significant at

p<0.05 level.

When the maximum lifespan lengths were analyzed,
the longest mean lifespan in apilarnil treatment
groups was determined as 103+1.98 and 75%1.04
days in the 5 mg/ml treatment group in males and

the lowest maximum lifespan in 0.5 mg/ml treatment
group in males, respectively (Table 2 and Figure 2).

When the maximum lifespan lengths were analyzed,
the longest mean lifespan in apilarnil treatment
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groups was determined as 110+1.49 and 75+1.09
days in 5 mg/ml treatment group in females and the
lowest maximum lifespan in 1 mg/ml treatment group
in females, respectively (Table 2 and Figure 3).

When all concentrations were compared in apilarnil
treatment groups in both sexes, the longest
maximum life span was observed in 5 mg/ml
treatment group and females (110+1.49); the lowest
maximum life span was observed in 0.5 mg/ml
treatment group and males (75+£1.04) (Tables 2).

Table 2. Lifespan data obtained from larvae treated with Apilarnil (APL)

Maximum Lifespan

Average Lifespan

Experiment Sets Sex N (Days) £ S.E. (Days) * S.E.
control Female 100 6621.04° 65.311.06°
Male 100 6621042 63.4+1.012
Female 100 7841.18* 75.8+1.28*
0.5 mg/ml APL Male 100 7541.04 74.741.07°
Female 100 7541.12 72.641.29%
1 mg/ml APL Male 100 95+2.18° 70.741.842
Female 100 10142.64¢ 79.7+1.96%
2.5 mg/ml APL Male 100 98+2.15° 78.6+1.78b
Female 100 11043.49¢ 72.841.24%
5 mg/ml APL Male 100 103+2.98¢ 70.841.88°

S.E.: Standard Error, N: Number of larvae, APL: Apilarnil, ¢ Values belonging to experimental groups with
different letters in the same column are significant at p<0.05 level.
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Figure 2. Survival curves of male D. melanogaster individuals living on apilarnil medium at different concentrations during

their adult lives

When the maximum life span lengths were analyzed,
the longest average life span was determined as
92+1.075 and 75+1.052 days in the 5 mg/ml
treatment group in males and the lowest maximum

U.Ari D. — U Bee J. 2024 (2): 223-234

life span was determined as 92+1.075 and 75+1.052
days in the 1 mg/ml treatment group in males,
respectively (Table 3 and Figure3).
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Figure 3. Survival curves of female D. melanogaster individuals living on apilarnil medium at different concentrations during
their adult lives

Table 3. Lifespan data obtained from larvae treated with queen bee larvae (QBL)

. Maximum Lifespan Average Lifespan (Days
Experiment Sets Sex N (Days) + S.E. P + S.E.g pan (Days)
Control Female 100 66%0.41° 62.4+1.54°

Male 100 66+0.41° 60.1+1.18°

Female 100 72+1.48° 70,8+1.68°

0.5 mg/ml QBL Male 100 78+2.07° 75.741.87°
1 ma/mi QBL Female 100 70+1.02° 66.6+2.20°
9 Male 100 75+2.05° 68.7+2.52¢
Female 100 75+2.09° 71.243.22¢

25mg/mlQBL e 100 89+3.09¢ 80.7+3.08
Female 100 72+1.092 68.8+3.39¢

5 mg/ml QBL Male 100 92+3.17¢ 83.1+3.53¢

S.E.: Standard Error, N: Number of larvae, QBL: Queen Bee Larvae, 9 Values belonging to
experimental groups with different letters in the same column are significant at p<0.05 level.
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Figure 3. Survival curves of male D. melanogaster individuals living in different concentrations of queen bee larvae medium
during their adult live

When the maximum life spans were examined in the 2.5 mg/ml treatment group, respectively, while
females, the longest maximum life span and mean the lowest were determined in the control group,
life span in the queen bee larvae treatment groups respectively (Table 3 and Figure 4).

were determined as 75+2.09 and 70+1.02 days in

Queen Bee Larvae 9
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Figure 4. Survival curves of female D. melanogaster individuals living in different concentrations of queen bee larvae
medium during their adult live
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When all concentrations were compared in queen
bee larvae treatment groups of both sexes, the
longest maximum lifespan was observed in the 5
mg/ml treatment group and males (92+3.17); the
lowest maximum lifespan was observed in the
control group males and females (66+0.41) (Tables
2 and 3). However, the apilarnil and queen larvae
treatment group showed higher lifespan prolonging
activity than the distilled water control group in both
sexes in both treatment groups.

According to these results, 2.5 mg/ml concentration
in apilarnil medium was effective in both sex groups
in terms of the effects on apilarnil and queen bee
larvae larval mortality and lifespan, which we used in
our experiments; 5 mg/ml concentration was
effective in queen bee larvae medium. This
difference observed in terms of mean lifespan was
statistically significant at p<0.05 level in both sex
groups.

DISCUSSION

Apilarnil and queen bee larvae are powerful energy
providers that stimulate oxidative processes. Many
bee products within the scope of apitherapy products
have been examined and shown to have antioxidant
properties due to their powerful energy-providing
effects that stimulate oxidative processes. It was
determined that the most popular bee products of
recent times, apilarnil, which we used in our
experiments, and the queen bee larva, adult D.
melanogaster, reduced mortality.

Today, various functional resources are used due to
problems such as the increase in diseases,
malnutrition, unbalanced nutrition and insufficient
protein intake due to various reasons. Insects have
recently been consumed as a food source. Honey
bees are also evaluated in this category, and bee
products have many positive effects on human
health. Apilarnil and queen bee larvae are some of
them. It has an important place in medical use with
its high nutritional value. In our study, it was
observed that the support of apilarnil and queen bee
larvae applied to the 3rd stage larvae had a positive
effect on the death of adult Drosophila
melanogaster, thus increasing the lifespan. We think
that this positive effect is due to its antioxidant
properties. When the literature is examined, there is
no study investigating the effects of apilarnil and
queen bee larvae on Drosophila melanogaster. It
has mostly been studied on other organisms, while

studies on Drosophila melanogaster are other bee
products such as honey, propolis, royal jelly and bee
venom. Apilarnil has a positive effect on problems
such as loss of appetite, hypoproteinemia,
premature aging, depression in the elderly, genital
diseases, hormone and vitamin deficiency. One of
the important reasons why the queen bee resists
pathogens is that she is fed with pure royal jelly for
life.

Apilarnil has a positive effect on problems such as
loss of appetite, hypoproteinemia, premature aging,
depression in the elderly, genital diseases, hormone
and vitamin deficiency due to various reasons. One
of the important reasons why the queen bee resists
pathogens is that she is fed with pure royal jelly for
life (Yang et al 2017).

As a result of the study of Yucel et al., apilarnilin
(drone bee larvae); testosterone levels of
14.80+0.05 ng/g, progesterone levels of 14.40+0.05
ng/g were found to be at high levels, at the same
time conjugated linoleic acid was determined as a
fatty acid marker with a level of 52.62%. According
to the results, it was understood that apilarnil has an
important place in terms of bioproperty (Yucel et al.
2019). In a study by Hamamci et al., apilarnil
reduced the decrease in SOD and CAT levels in the
brain with sepsis. At the same time, apilarnil
decreased the increase in MDA, XOD and testis-1
levels in the septic brain, and as the dose of apilarnil
increased, the number of degenerated neurons due
to sepsis decreased. Apilarnil reduced the high
levels of proinflammatory cytokines (IL-6, TNF-a, IL-
18) induced by sepsis. As a result, apilarnil
prevented sepsis-related apoptosis in the brain
(Hamamci et al. 2020). In the 2020 study, it was
observed that apilarnil from bee products had a
positive effect on oxidative stress, proinflammatory
cytokine production and increased apoptosis caused
by LPS application. As the doses of Apilarnil
increased, the TLR4 / HMGB-1 / NF-kB signaling
pathway was inhibited and liver injury decreased. In
line with these results, it was thought that apilarnil,
which gained importance in terms of biological
content, could be an alternative treatment for sepsis
(Doganyigit et al. 2020). Another study was
conducted on Wistar rats.

As aresult of the study, it was observed that apilarnil
is a powerful energy source that stimulates oxidative
processes with an intense catabolic effect
(Kogalniceanu et al. 2010). The most important
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markers of antioxidant activity are amino acid
sequences and molecular weight.

Dong et al. found a relationship between the
hydrophobic amino acid, which is abundant in the
content of queen bee larvae, and its high antioxidant
activity (Dong et al. 2018). In this study, low (2.5
g/broiler) and high (7.5 g/broiler) doses of apilarnil
were administered to male and female broilers
between 28 and 55 days. As a result of the study, it
was observed that blood sugar and cholesterol
levels were lower in the group administered high-
dose apilarnil, along with a decrease in fear and
stress in animals (Altan et al 2013). In another
research paper, it was seen that apilarnil applied to
wild boars had a positive effect on sexual
dysfunction.

It has been observed to increase the fertility rate by
76.4% in pigs (Bolatovna et al. 2015). Former
beekeepers living in Romania consumed queen bee
larvae in their entirety in order to prevent disease
transmission when they got seasonal flu (Strant
2016). In this paper by Cruz et al., the effect of
Brazilian Pampa biome honey on adult Drosophila
melanogaster was investigated. Honey is protected
against wing posture error and molecular changes
related to mitochondrial pathways induced by
hypoxia/reoxygenation. An upright wing posture was
observed in some of the flies after reoxygenation,
this acquired trait was also associated with death
(Cruz et al. 2018).

In a study by Ayikobua et al. on the treatment of
parkinsonism in Drosophila melanogaster, the
effects of propolis and levodopa were compared.
Propolis alone had a positive effect on motor activity,
antioxidants and life span in Drosophila
melanogaster compared to PINK1 flies. |In
combination with levodopa, propolis improved
physiological = parameters better at lower
concentrations in  Parkinsonism  Drosophila
melanogaster and showed a positive effect on the
side effects of levodopa (Ayikobua et al. 2020).

The contents of this article, Drosophila melanogaster
was fed with Perga called bee bread and it was
observed that this product showed positive effects
on vital parameters. While the effect on mortality
rates of Drosophila melanogaster 3rd instar larvae
was 94% in the control group, it was 98% in larvae)
fed with Perga (Fidan et al. 2020).

Many experimental studies on bee products have
been conducted in the literature. The experimental
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study of apilarnil and queen bee larvae has only
recently begun to enter the literature. As seen in our
study, apilarnil and queen bee larvae on Drosophila
melanogaster showed a positive effect on longevity
with their important biokaracteristics and contents.
Apitherapy, which is seen as a supporter of
medicine, works on many bee products. In this
context, apilarnil and queen bee larvae are thought
to have an important place in this field. In this way,
the use of natural products whose contents have
been analysed and biocaracteristics have been
determined should be widespread. Since this study
is the first study of apilarnil and queen bee larvae,
which are the most popular bee products of recent
times, on Drosophila melanogaster, it is thought that
it will make a long-lasting contribution to the
literature.

Conclusion: In this study, apilarnil (drone bee
larvae) and black widow bee larvae, the most
popular bee products of recent times in apitherapy,
were used. Their effects on mortality and longevity
of Oregon R wild larvae of D. melanogaster were
examined. For this purpose, the results of different
concentrations of selected apitherapy products were
compared with the results of the control group. As a
result of our study, an increase in the number of
maturing larvae was observed for both bee products
compared to the control group. It was also found to
prolong the lifespan of D. melanogaster. Although
the basic mechanisms of aging and longevity are not
yet fully understood, it is argued that this process can
be delayed. Today, studies on humans on this
subject are not enough. It is thought that apilarnil,
which has a rich nutritional content, and its
effectiveness on the lifespan of queen bee larvae will
make a significant contribution to the literature.
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