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Abstract

Colon carcinoma (HCT-116) cells are highly aggressive cell line and cell proliferation of colon carcinoma cells
are rapid and uncontrolled. Treatment of colorectal cancer cells can be achieved through the use of chemotherapeutic
agents. However, the treatment with a single type of chemical may require high dosages, which leads to toxicity. To
resolve this issue, synergistic combinational treatment of Thymogquinone (TQ) and Celastrol (CLS) can be promising
strategy to reduce proliferation and cell viability of the colorectal cancer cells. Evaluation of cell viability and cell
growth were determined for the combinational and alone treatments of TQ and CLS using MTT assay. The 1C50 values
of TQ and CLS were determined as 102 uM and 7 uM, respectively. Four different combinations of these two chemical
agents were tested and the results revealed strong synergistic effect against HCT-116 colon cancer cells. Reactive
oxygen species (ROS) production was also evaluated by monitoring the production of highly fluorescent DCF from
DCFH-DA. Compared to the alone treatments of the both drugs, overproduction of ROS in combinational treatments
supported the results obtained from cell viability. Our findings demonstrated that combinational strategy of TQ and CLS
has strong synergistic activity against the HCT-116 cancer cells and it can be a promising strategy to increase the effect
of the drugs.

Keywords: Colon cancer, thymoquinone, celastrol, synergistic combination, ROS production

*

Kolon karsinoma hiicre hattinda timokinon ve celastroliin kombinasyonel sinerjistik rolii

Ozet

Kolon karsinoma (HCT-116) hiicreleri oldukg¢a agresif hiicre dizisidir ve bu hiicrelerinin proliferasyonu hizh
ve kontrolstizdiir. Kolorektal kanser hiicrelerinin tedavisi kemoterapotik ajanlarin kullanilmasiyla saglanabilir. Ancak
tek tip kimyasalla tedavi yiiksek dozlar gerektirebilir ve bu da toksisiteye yol acabilmektedir. Bu sorunu ¢6zmek igin,
Timokinon (TQ) ve Celastrol'iin (CLS) sinerjistik kombinasyon tedavisi, kolorektal kanser hiicrelerinin ¢ogalmasini ve
hiicre canliligin1 azaltmak i¢in umut verici bir strateji olabilir. Hiicre canlilig1 ve hiicre biliylimesinin degerlendirilmesi,
TQ ve CLS'nin kombine gruplar1 ve tek basma tedavileri icin MTT methodu kullanilarak belirlendi. Bu iki ajanin
kombinasyon konsantrasyonlar1 ve kombinasyon indeksleri CompuSYN yazilim programu ile belirlendi. TQ ve CLS'nin
yar1 maksimum inhibitdr konsantrasyonlar1 (IC50) sirasiyla 102 uM ve 7 uM olarak belirlendi. Bu iki kimyasal ajanin
kombine gruplari, HCT-116 kolon kanseri hiicrelerine karsi giiglii sinerjistik etkiyi ortaya ¢ikardi. Reaktif oksijen
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tiirlerinin tiretimi ayrica DCFH-DA'dan yiiksek derecede floresan DCF {iretiminin izlenmesiyle degerlendirildi. Her iki
ilacin tek bagina tedavileri ile karsilastirildiginda kombinasyon tedavilerinde ROS'un agirt {iretimi hiicre canliligindan
elde edilen sonuglart destekledi. Bulgularimiz, TQ ve CLS'nin kombinasyon stratejisinin, HCT-116 kanser hiicrelerine
kars1 giiglii sinerjistik aktiviteye sahip oldugunu ve ilaglarin etkisini arttirmak igin umut verici bir strateji olabilecegini
gosterdi.

Anahtar kelimeler: Kolon kanseri, timokinon, celastrol, sinerjistik kombinasyon, ROS iiretimi.

1. Introduction

Colon carcinoma (HCT-116) cells are highly aggressive cell line and cell proliferation of colon carcinoma cells
are rapid and uncontrolled. Researchers are trying to develop targeted therapies to inhibit proliferation of colon
carcinoma cells. Chemotherapeutic agents have been long to be used to treat colorectal cancer, however, the use of
these agents limited due to the severe side effects such as toxicity. To avoid potential adverse effects, synergistic
combinations of anti-cancer medications with natural substances have been proposed as an alternative technique for
treating a variety of cancer cell lines. In addition to toxic chemotherapeutic drugs, effect of natural agents may also
improved via combination with another natural agent. Synergistic combination of natural flavonoids curcumin and
quercetin have been shown to have better anti-cancer activity compared to single administration of these compounds.
Similarly, synergistic avtivity of apigenin and curcumin against lung epithelium cancer [1]. Using natural anticancer
agents minimize the side effects by lowering the dosage requirement for the cancer treatments.

Phytochemical agents such as thymoquinone have been reported to have anticancer [2], antioxidant [3], anti-
inflammatory [4], and analgesic activities [5]. Chemical structure of thymoquinone is provided in Figure 1.
Thymoquinone is a monoterpene and it can upregulates the caspase-3,8,9 and Bax expression. These genes are
classified as apoptotic genes and they can induce apoptosis. It is also reported that thymoquinone can terminate JAK-2
and Src initiated phosphorylation of tyrosine kinase receptor. This process inactivates STAT3 genes, which induces
apoptosis in colorectal canncer cells [6]. In addition, signalling of MEK-ERK can be distrupted due to TQ mediated
alteration in the conformation of PAKL. This process also mediate apoptosis in colorectal cancer cells [7].
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Thymoquinone Celastrol

Figure 1. Chemical structures of thymoquinone and celastrol

Celastrol is a triterponoid and reported to have wide range of pharmacological activities. Possible toxicity of
celastrol can be interlinked with the intramolecular hydrogen bonds to the carbonyl and hydroxyl groups [8]. Molecular
mechanism behind the anticancer activity of celastrol shows variations depending on the type of cancer cell lines. It can
reduce the function of NF-xB in colorectal cancer [9], suppress MMP3 and MMP7 via PI3K/AKT signalling [10],
stimulates TGF-B1/Smad signalling [11], downregulates miR-21 and PI3K/AKT/GSK-3B pathway [12]. These
mechanisms were detected upon celastrol treatments. In this study, synergistic combinations of thymoquinone and
celastrol were determined to lower the dosage of administration while improving the anticancer activity against HCT -
116 cancer cell lines by minimizing possible adverse effects.

2. Materials and methods

2.1 Materials

MTT and dimethyl sulfoxide (DMSO), 2',7'-dichlorodihydrofluorescein diacetate (H2DCFDA), celastrol,
PBS and thymoquinone were obtained from Merck. Fetal bovine serum (FBS), penicillin/streptomycin, L-glutamine
and trypsin
were supplied from GIBCO Thermo Fisher Scientific (Waltham, Massachusetts, United States. Colorectal cancer cell
lines (HCT-116) (ATCC-CCL-247) were obtained from the American Type Culture Collection in Virginia, USA.
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2.2 Cell Culture

RPMI-1640 (10% fetal bovine serum (FBS), 1% L-glutamine, and 1% penicillin-streptomycin) was used as
growth medium. Cells were detached from the surface of a cell culture flask using 0.25% trypsin/0.02% EDTA solution,
and then resuspended in RPMI-1640 cell culture media. Following this process, cell suspension was transferred to
samples in 96-well plates. Cells were cultured at 37 °C for 2 hours to allow for cell adherence and plates were incubated
for another 48 hours at 37 °C [13].

2.3 Cell Viability Assay

HCT-116 cells (5x10° per well were seeded on a 96-well plate and cells were treated with various
concentrations of thymoquinone (TQ) (10, 20, 60, 80, 100, 150, and 200 uM), celastrol (CLS) (1, 2, 4, 6, and 8 pM),
and combinations of TQ and CLS at 37°C. After the incubation, the medium was removed and 10 pl of MTT solution
(5 mg/ml in PBS) was added to each well and incubate for 3 hours at 37°C [14]. The produced purple formazan crystals
were dissolved in 100 pl DMSO. The absorbance of each well was recorded at 540 nm. TQ and CLS IC50 values
against HCT-116 cells were calculated using the Composyn software tool and evaluated with the GraphPad Prism 5
program.

2.4 Combinational Analysis

For the combination study analysis, the Chou-Talalay method was utilized to compute the combination index
(CI). The combination index (CI) was determined with CompuSyn software.
2.5 Determination of ROS Assay

The determination of ROS levels is critical for understanding their relationship with apoptosis, aging, stress,
and tumor growth. Reactive oxygen species oxidize the 2'7'-dichlorodihydrofluorescein diacetate (DCFH-DA) dye
molecules to DCF. DCF molecules are fluorescent molecules and may be identified. HCT-116 cells are sown onto 96-
well plates and incubated for 24 h. For 48 h, cells were treated with TQ, CLS, and their mixtures at their 1C50
concentration. After incubation, DCFH-DA dye solution (20 uM) was applied to each well at 37 °C for 45 min. The
fluorescence intensity of DCF was measured at 488 nm and 525 nm with a multiplate reader [13].

2.6 Statistical Analysis

To establish significant differences between treatments and controls, one-way ANOVA and Dunnett's multiple
comparison test were utilized.

3.Results
3.1 Cell viability

The effect of different concentrations of TQ and CLS were tested on HCT-116 cell viability and results were
presented in Figure 2a and 2b. After treatment with of TQ (10, 20, 60, 80, 100, 150 and 200 uM), CLS (1, 2, 4, 6 and 8
uM) alone, there was a significant reduction in the cell viability percentages for 48h. IC50 values of TQ and CLS were
determined using Compusyn Software program. After 48 h treatment, IC50 values of TQ and CLS were found to be
102 uM and 7 uM, respectively.
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(a) Thymoquinone (b) Celastrol
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Figure 2. Cell viability % of various concentrations of (a) TQ, and (b) CLS toward the HCT-116 cancer cell line for 24
and 48 h

3.2 Combined Effect of TQ and CLS on HCT-116 Cancer Cells

Combinations of TQ and CLS enhanced their anticancer effects against HCT-116 cells. The dose-effect
curves of TQ and CLS and their combinations are presented in Figure 3.

o cls
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Figure 3. The dose-effect curves of thymoquinone, celastrol and their combinations

Combination index (CI) values were reported for the combination of TQ and CLS in Table 1. CI values are
used to evaluate the synergistic activity between TQ and CLS. CI values expected to be smaller than 1 for synergistic
activity. The strongest synergistic activity can be observed with smaller CI values. Based on CI values, 14 uM TQ with
1 uM CLS (CI: 0.38316, effect value: 0.39) and 10 uM TQ with 0.7 uM CLS (CI: 0.45194, effect value: 0.24) were
determined as the best combination found due to smaller CI values compared to other combinations. It was observed
that when TQ and CLS were used together, the same 50 % inhibitory concentration on HCT-116 cancer cells was
achieved with a concentration approximately 3.5 times lower than when used alone. It has been observed that
combination strategy of these two drugs significantly reduced the required dosage of each drug alone as shown in
Figure 2 and this can minimize the possible toxic side effect of these chemicals.

3.3 Effect on Reactive Oxygen Species of TQ, CLS and Their combinations

Intracellular ROS production percentages for TQ, CLS and their combinations were presented in Figure 4.
Based on experimental results, it was determined that TQ and CLS reduced intracellular ROS levels at their 1C50
concentrations and alone treatments. Accumulation of ROS levels in cancer cells suppressed via the treatment of TQ
and CLS. Combination-1, combination-2 and combination-3 treatments reduced the ROS production significantly at
lower concentrations. Intracellular ROS production was effectively inhibited by combination-1 group among other
combination groups.
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Figure 4. ROS production percentages of (a) control, (b) TQ, (c) CLS, (d) combination 1, (¢) combination 2, (f)
combination 3, and (g) combination 4. ROS production percentages were provided from three replicated measurements
(n=3). One Way ANOVA, Dunnett's multiple comparison assay used to evaluate the data by comparing with control as
P<0.001, **** and p=0.0003, ***.

4. Conclusions and discussion

Synergisic activity is important as it often leads to enhanced therapeutic or beneficial effects compared to
individual compounds. Synthetic compounds work together synergistically with natural substances, amplifying their
overall impact on health. This synergism may improve absorption, increase antioxidant capacity, or target multiple
pathways, making the combined effect more potent and valuable for various health applications.

In this study conducted in a similar manner, TQ alone inhibited HCT-116 cell growth at 48 and 72 hours, with
a higher effect than 72 hours. Cell viability dropped to 27.8% at the highest TQ concentration (100 pg/mL), with an
IC50 of 4.7 £ 0.21 pg/mL [15].

In different studies, HCT-116 cells treated with 50 uM TQ exhibited significant (p<0.001) reduction in cell
proliferation. The 1C50 of TQ against HCT-116 was calculated to be 64.15 +2.80 uM [16]. Frohlich et al stated that the
IC50 of TQ for HCT-116 cell line was 50.1 = 6.1 uM [28].

In previous study, Kundu et al reported that apoptosis can be induce in HCT-116 cells upon STAT3 inactivation by
inhibiting JAK2- and Src-initiated phosphorylation of tyrosine kinase [17]. Induction of apoptosis can also be mediated
upon TQ treatment due to upregulation of apoptotic genes such as caspase-3, 8,9 and Bax [18]. Alterations in the
conformation of PAK1 can block the signalling of MEK-ERK, which then eventually leads to the decrease in the
proliferation of colorectal cancer cells [19]. Overall, oxidative stress mediated by TQ has been reported to
downregulates JAK2/STAT3 pathway and this causes initiation of apoptosis in the cancer cells [20].

Several studies have demonstrated that CLS can effectively decrease tumor proliferation, migration, and
angiogenesis in numerous tumor models, both in vitro and in vivo [21, 22]. In the present study, HCT-116 colon cancer
cells were inhibited by 50 % at 7 uM of celastrol for 48 hours. Another study showed inhibitory effect to be more than
80 % after 48 h of treatment with 40 pM celastrol against HCT-116 colon cancer cells [23]. In different study, it was
observed that CLS treatment caused a significant decrease in the proliferation of HCT-116 colon cancer cells in a dose-
dependent manner [24]. All these molecular mechanisms inhibit the NF-k activity and blocks the nuclear translocation
of NF-«f [25]. These factors caused a reduction in the number of cancer cells.

Table 1. Dosages, and synergistic combination index values for combined groups of in thymoquinone (TQ) and
celastrol (CLS) in HCT-116 cell line

Combination  Thymoquinone (uM)  Celastrol (uM) ClI Effect Value  Function of Cl Values
1 14.0 1.00 0.383 0.390 Strong Synergism

2 29.0 2.00 0.672 0.440 Synergism

3 10.0 0.700 0.451 0.240 Strong Synergism

4 20.0 1.40 0.776 0.280 Synergism
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As previously determined by Moreira et al., CLS induces significant decrease in intracellular ROS production.
This considerable reduction in intracellular ROS production can be observed with CLS at concentrations higher than 5
UM. At lower concentrations of CLS (0.1-1 uM), no significant difference or reduction can be observed as shown in our
study [26]. It was determined that CLS decreased ROS production even better than TQ in parallel with cell viability
results. Intracellular ROS assay further supported the synergistic effect of these combinational strategies against HCT-
116 cells.

Recent studies on the combinational strategies of either TQ or CLS with various anticancer drugs are presented
in Table 2. Strong synergistic activity of CLS (0.2 umol/L) combination with 0.5 pg/mL vincristine on HCT-8 cell line
determined with 0.18 CI value [27]. Combinations of TQ with 5-fluorouracil (5-FU) were reported to have low
combination index values (Cl< 0.5), which represent strong synergistic activity on glioblastoma cells. Reduction in the
required concentrations of both drugs achieved by combinational treatments compared to alone treatments. This
minimizes the possible side effects of the administered drugs [28]. In different study, synergistic activity of 60 pM TQ
+ 33 pg/mL Cisplatin was determined on MCF-7 cells with a Cl value of 0.62 [29]. In this study, the concentration of
TQ was further declined down to 14 uM upon combination with 1 uM CLS. This combination enabled the strong
synergistic activity with 0.383 CI value.

In two separate studies, combination of TQ with silymarin and piperine showed synergistic effects on EMT6/P
cells with CI values of 0.632 and 0.788, respectively [30, 31]. In another study, enhanced autophacy in MCF-7 cell line
resulted upon 0.3 uM CLS + 10 uM tamoxifen combinational treatment [32].

Table 2. Recent studies on combinational strategies related to either TQ or CLS with function of Cl values

Combinational Strategies Cancer Cell Line  Cl Value  Function of Cl Values  References
0.2 pmol/L CLS + 0.5 pg/mL vincristine ~ HCT-8 cells 0.18 Strong Synergism [27]

33 uM TQ + 10 uM 5-Fluorouracil U-251MG 0.31 Strong Synergism [28]

glioblastoma

14 puMTQ+ 1 uM CLS HCT-116 cells 0.383 Strong Synergism This study
60 uM TQ + 33 pg/mL Cisplatin MCF-7 cells 0.62 Synergism [29]

29.95 uM TQ + 25.23 uM Silymarin EMTG6/P Cells 0.632 Synergism [30]

425 uM piperine + 80 uM TQ EMT®6/P cells 0.788 Synergism [31]

0.3 uM CLS + 10 uM Tamoxifen MCEF-7 cells Not Not available [32]

available

Overall, in this present study it was first time shown that the combination of TQ and CLS decreased the dose
requirement compared to the alone administration of these drugs. Reducing the concentration of chemical agents
required to treat colon cancer decrease the risk of any toxic, adverse effect of these drugs. Based on CompuSYN
software, the combination of these two drugs showed strong synergistic activity against HCT-116 colon cancer cells.
Cancer cells shows elavated levels of ROS compared to normal cells. This high level of ROS production can be reduced
in dose dependent manner with TQ and CLS. Reduced ROS production in the combinational approaches decreased the
HCT-116 cell growth and viability at low concentrations. This study showed that combination of two natural agents can
be used to treat colon cancer cells by decreasing the required dose. Further studies required to be performed prior to
clinical trails. These studies can be conducted to reveal the molecular basis of the action of combinational treatments on
the specific cancer cell lines and also effect of combinational approaches required to be tested with in vivo models.
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Abstract

In this study, soil mites found in the Acarlar Longoz Forest in Sakarya Province, Turkiye, which is the largest
longoz of country, were investigated for the first time. The aim was to better understand the mite fauna of Tiirkiye by
determining the species belonging to the families Punctoribatidae and Phenopelopidae (Acari: Oribatida). Knowledge of
the oribatid mite fauna of Tiirkiye is very limited. The samples were collected in May, 2022. Three species belonging to
the families Punctoribatidae and Phenopelopidae were recorded. The species Punctoribates (Minguezetes) palustris
(Banks, 1895) and Peloptulus (Sacculoptulus) sacculiferus (Weigmann, 2008) are first records from Tiirkiye. SEM
images of the species are presented.

Keywords: Acarlar Longoz Forest, First record, Phenopelopidae, Punctoribatidae, Tiirkiye

*

Acarlar Longoz Ormanr’ndan toprak akarlar: (Acari: Oribatida: Punctoribatidae, Phenopelopidae) hakkinda
ilk faunistik veriler

Ozet

Bu ¢alismada Tiirkiye'nin tek parca halindeki en biiyiik longoz (subasar) olan Acarlar Longoz ormaninda
bulunan toprak akarlari faunistik agidan ilk kez incelenmistir. Punctoribatidae ve Phenopelopidae (Acari: Oribatida)
familyalarma ait tiirlerinin belirlenerek Tiirkiye akar faunasina katkida bulunmak amaglanmustir. Ornekler Acarlar
Longoz Ormani’ndan 2022 yili Mayis ayinda toplanmustir. Tiirkiye'nin oribatid akar faunasi hakkinda bilgi ¢ok
sinirlidir. Bu arastirma sirasinda Acarlar Longoz Ormani’ndan Punctoribatidae ve Phenopelopidae familyalarina ait {i¢
tiir kaydedilmistir. Punctoribates (Minguezetes) palustris (Banks, 1895) ve Peloptulus (Sacculoptulus) sacculiferus
(Weigmann, 2008) tiirleri Tiirkiye'den ilk kez kaydedilmistir. Tiirlerin SEM goriintiileri sunulmustur.
Anahtar kelimeler: Acarlar Longoz Ormani, yeni kayit, Phenopelopidae, Punctoribatidae, Tiirkiye

1. Inroduction

Microhabitats in forest soils provide fairly stable and suitable conditions for their inhabitants, and therefore
the species richness of the soil mesofauna (Mesostigmata, Oribatida, Collembola, Nematoda) in the old forest soils is
quite high [1].

The oribatida is the most species rich suborder of Acari. There are 162 families and over 11,000 described
species belonging to the suborder Oribatida, with nearly 4,000 of these species found in the Palearctic region [2,3].

The family Mycobatidae Grandjean 1954 was considered as a junior synonym of Punctoribatidae Thor, 1937
by different authors [4,5]. The family Punctoribatidae has 101 species in 12 genera [2]. The characteristic features of
the family Punctoribatidae are the presence of movable or semimovable slender pteromorphs, tectum on the anterior
margin of notogaster, shiny or variously ornamented notogaster, lamella with cuspides and translamella, and 10 pairs of
notogastral setae. The family Punctoribatidae has 101 known species in 12 genera [6-8].

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +905303480896; Fax.: +902642955950; E-mail: sharan@sakarya.edu.tr
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The family Phenopelopidae Petrunkevitch, 1955 has 99 known species in 4 genera [2]. The characteristic
features of the family are large body size (400-1000 micrometers), notogaster covered in a thick cerotegumental layer,
prodorsal lamella flat and blade like, more or less pointed rostrum, movable or semimovable pteromorphs, presence of
area porosae and 8-10 pairs of notogastral setae [9,10].

Five species belonging to family Punctoribatidae have been recorded from Tiirkiye, namely: Minunthozetes
(M.) pseudofusiger (Schweizer, 1922), Minunthozetes (M.) semirufus (Koch, 1841), Punctoribates (P.) punctum (Koch,
1839), Punctoribates (P.) angulatus Bayartogtokh, Grobler and Cobanoglu, 2000, and Punctoribates (Minguezetes)
hexagonus Berlese, 1908 [11-14]. At present, eight species belonging to family Phenopelopidae are known from
Tiirkiye, namely: Eupelops acromios (Hermann, 1804), Eupelops nepotulus (Berlese, 1916), Eupelops torulosus (Koch,
1839), Eupelops sulcatus (Oudemans, 1914), Eupelops occultus (C.L. Koch, 1835), Eupelops curtipilus (Berlese, 1916),
Peloptulus phaeonotus (Koch, 1844) and Peloptulus montanus (Hull, 1914) [14-18].

Acarlar Longoz Forest is bordered by Denizkdy, Taslige¢it and Camitepe villages in Sakarya Province,
northern Tirkiye. Its width is 250-1250 m and it is approximately 7.5 km long in the east-west direction. The length of
the coast is 12 km. It is a typical coastal set lake in terms of its formation. It is bordered by sand dunes with a height of
20-25 m between the Black Sea and the Longoz and low hills with an average height of 100 m in the south. It is located
6 km west of the Sakarya River, and its waters flow into the Sakarya River via the Okgu Stream. It has been reported
that ash (Fraxinus sp.), alder (Alnus sp.), beech (Fagus sp.) and elm (Ulmus sp.) species are common in the forest area
[19].

In this study, the aim was to contribute to a better understanding of the oribatid fauna of Tiirkiye by
investigating the punctoribatid and phenopelopid mites of Acarlar Longoz Forest, which has unusual and distinctive
wetland microhabitats, and has not been studied in terms of oribatid mite fauna before.

2. Materials and methods

The study area was Acarlar Longoz Forest located in the Marmara Region of Tiirkiye (Figure 1). Acarlar lake is
one of the best models of the Longoz forest ecosystem in Tiirkiye. It is located about 6 km west of the point where the
Sakarya River flows in to the Black Sea. The lowest altitude is 2 m and the highest altitude is 50 m. The Longoz forest
area, which runs parallel to the coast, is approximately 1.5 km inland from the Black Sea coastline and is 7.5 km long.
The area of the lake is about 2,517 hectares. It is covered with an dense vegetation and forest and it has Longoz features
due to its wetland characteristics. The Longoz forest shelters rich flora and fauna due to its humid, wetland conditions
[20]. The locations where the examined materials were collected are shown in Figure 2.
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Figure 1. Map and view of the study area (Google Maps)
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Figure 2. Localities A2, A3, A5.

Soil samples were collected from the Acarlar Longoz Forest located in Sakarya Province, Tiirkiye in May, 2022.
The specimens were extracted using a Berlese funnel apparatus and sorted under an Olympus SZX51 stereo-
microscope. The specimens were then examined under light (Leica DM 1000) and scanning electron (JEOL JSM 6060
LV, FEI Quanta FEG 450) microscopes. All measurements are given in micrometers (um). Balogh and Balogh 1992,
and Weigmann 2006 [6,8] were used for terminology and identification. The examined materials are stored at the
Acarology Laboratory of the Science Faculty, Sakarya University, in Sakarya, Turkiye

3. Results

Minunthozetes (M.) semirufus (Koch, 1841) (Zetes) (Figure. 3)

Family: Punctoribatidae

Genus: Minunthozetes

Subgenus: Minunthozetes (Minunthozetes)

Syn: Punctoribates bicornis Berlese, 1908, Oribata fusigera Michael, 1884, Minunthozetes major Mihel¢ic,
1957

Description.

Material Examined: A3, 41°11'86.8"” N 30°54'80.8" E, 14 May 2022, soil where ivy was growing under an
alder tree (Alnus sp.), Acarlar Longoz forest Turkey.

Measurements: Average body length 256 um, average body width 163 um (n=5).

Integument: Colour reddish brown. Prodorsum: Rostrum rounded. Sensillus fusiform with sharply pointed
head, interlamellar and lamellar setae thin and smooth, rostral setae invisible. Lamellar cups and translamella present.

Notogaster: Notogaster oval with smooth surface. Notogastral setae short. Pteromorphae curled down. Areae
porosae circular.

Ventral region: Apodems well developed, anal and genital plates medium not clear and distance between
each other as long as the length of anal plate. Two pairs of anal, three pairs of adanal, one pair of aggenital and six pairs
of genital setae present. Epimeral setation 3-1-3-3.
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Distribution: Palearctic region and Canada [2]. Reports from Turkiye: Giresun and Samsun Provinces [11].

Figure 3. SE image‘ of Minunthozetes (M.) semirufus, a-Dorsal view, b-Prodorsum, c-Sensillus, d-Notogastral setae

Punctoribates (Minguezetes) palustris (Banks, 1895) (Figure. 4)

Punctoribates (Minguezetes) palustris (Banks, 1895) (Figure. 4)

Family: Punctoribatidae

Genus: Punctoribates

Subgenus: Punctoribates (Minguezetes)

Syn: Galumna armipes

Description.

Material Examined: AS, 41°11'87.5" N 30°55'36.0" E, 14 May 2022, soil from shrubland, Acarlar Longoz
Forest, Turkiye.

Measurements: Average body length 433 pm, average body width 344 um (n=3).

Integument: Colour dark brown.

Prodorsum: Rostrum rounded, rostral tetae thin. Anterior notogastral tectum relatively large, almost covering the
prodorsum. Sensillus with short stalk and long fusiform head.

Notogaster: Anterior margin with strong u shaped tectum medially. Notogastral setae invisible, only represented
by alveoli.

Ventral region: Anal plate bigger than genital plate and distance between each other shorter than the length of
anal plate. Genital plates with longitudinal striations. Two pairs of anal, three pairs of adanal, one pair of aggenital and
six or seven pairs of genital setae present. Epimeral setation 3-1-3-3.

Distribution: Holarctic region: Nearctic (frequent) and Western Palearctic (Italy and Caucasus) [2]. New record
for the Turkish fauna.
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Zakw

H1l,20808 18 mm

Figure 4. SEM image of Punctoribates (Minguezetes) palustris, a-Dorsal view, b-Prodorsum, c-Ventral view, d-
Gnathosoma, e-Anal plate, f-Genital plate

Peloptulus (Sacculoptulus) sacculiferus (Figure. 5)
Family: Phenopelopidae

Genus: Peloptulus

Subgenus: Peloptulus (Sacculoptulus)

Description.

Material Examined: A2, 41°11'87.7" N 30°54'54.0" E, 14 May 2022, Grassy soil, Acarlar Longoz Forest,
Turkiye.

Measurements: Average body length 492 pm, average body width 330 pm (n=2).

Integument: Colour brown.

Prodorsum: Rostrum narrow and slightly rounded. Lamellae wide, lamellar setae barbed and originating on
anterior edge of cusps; between cusps V-shaped narrow interspace present. Sensillus with long stalk and flattened
claviform granulated head, interlamellar setae short.

Notogaster: with large movable pteromorphs connected to each other medially with broad bridge. Pteromorphs
and bridge with granulated cerotegument on surface. Notogastral setae c2, Im, la, Ip, h2 and h3 spicular and finely
granulated. Notogastral setae h1 and p1 bacilliform.

First faunistic data on soil mites (Acari: Oribatida: Punctoribatidae, Phenopelopidae) from the Acarlar Longoz Forest
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Ventral region: Genital plate bigger than anal plate and distance between each other longer than the length of
genital plate. Two pairs of anal, one pair of aggenital and six pairs of genital setae present, adanal setae invisible.
Epimeral seta formula: 3-1-3-3.

Distribution:Portugal [2, 21]. New record for the Turkish fauna.

40 pm
ETD Pa SARGEM

Figure 5. Peloptulus (Sacculoptulus) sacculiferus a- SE image of dorsal view, b- Prodorsum, c- FESEM image of
dorsal view, d- SEM image of setae Ip and hl, e- FESEM image of setae Ip and h3

4, Conclusions and discussion
5. Discussion and conclusions

In this study, soil mites of the Acarlar Longoz Forest, which is the largest longoz in Tiirkiye were
investigated faunisticaly for the first time. Species belonging to the families Punctoribatidae and Phenopelopidae
(Acari: Oribatida) were evaluated in the present study. Minunthozetes (M.) semirufus and Punctoribates (Minguezetes)
palustris (Punctoribatidae) and Peloptulus (Sacculoptulus) sacculiferus (Phenopelopidae) were recorded.

First faunistic data on soil mites (Acari: Oribatida: Punctoribatidae, Phenopelopidae) from the Acarlar Longoz Forest
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Minunthozetes (M.) semirufus is known from the Palearctic Region and Canada, and has been reported from
Giresun and Samsun Provinces, Tiirkiye [11]. This species is abundant in meadows, pastures, grasslands and soil
surface moss [23]. We found it in grassy soil under analder tree. In this study, the average body size of M. (M.)
semirufus specimens was 256/163um. These measurements are in agreement with Bayartogtokh et al. (2002) but are
smaller than the European specimens reported by Bayartogtokh et al. [11].

The second species, Punctoribates (Minguezetes) palustris, has frequently been reported from the Nearctic
Region and also the Western Palearctic (Italy and Caucasus) [2]. This study reports it for the first time from Turkiye.
Punctoribates (Minguezetes) palustris has been reported from bogs and flooded forests [24]. We also found it in
flooded forests. The body length was 437-470 pm [25] and the body lengths of the our specimens were similar. This is
the first record of the species from Turkey.

Peloptulus (Sacculoptulus) sacculiferus has previously only been recorded from the type locality; Portugal -
coastal region, habitats adjacent to the sea, lagoon and river bank with meadow and shrub vegetation [2, 21]. Our
specimens were also recorded from a longoz in a coastal area. Average body length and body width were 485/315 pm;
the body dimensions of our specimens (492/330 um) closely resemble provided earlier [21].

The sensillus in our specimens extends beyond the translamellar ridge, being longer than in the original
description of the species in which it only comes up to the level of the translamella [21]. The other morphological
features of our specimens are in agreement with the features given by Weigmann [21]. This is only the second record of
Peloptulus (Sacculoptulus) sacculiferus worldwide, having previously only been recorded from Portugal [2,21]. Thus, it
can be said that to date it is known to have a Mediterranean distribution.

The Acarlar Floodplain Forest in Sakarya Province, Turkiye is a vital protected wetland area that represents
an ecosystem type that continues to be lost in many areas of the world. This area is likely to have many other unreported
invertebrates, including mites, and possibly undescribed species.
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Abstract

Capparis spinosa is a medicinal plant with economic (e.g., food, animal breeding, medicine) and ecological (e.g.,
erosion control, fighting wildfires) importance that is distributed in the western and southern coastal regions of Turkey.
The MaxEnt model was used to simulate potential distribution areas of C. spinosa with the effect of environmental
conditions. The results showed that the potential suitable area of C. spinosa is 6109 hectares, mainly distributed below
1000 meters in Babadag Region. It was determined that the variables contributing to the model were bedrock, elevation,
topographic position index and hillshade index, respectively. The acquired model presented excellent performance
according to its AUC values (Training AUC: 0.909 and test AUC: 0.906). It is thought that the results revealed in the
study will provide an insight for future investigations to be carried out for the species.

Keywords: Caper, habitat suitability, MaxEnt, species distribution modeling

Capparis spinosa'nin potansiyel cografi dagiliminin tahmini

Ozet

Capparis spinosa, Tiirkiye'nin bati ve gliney kiy1 bolgelerinde yayilis gosteren, ekonomik (6rnegin gida,
hayvancilik, ilag) ve ekolojik (6rnegin erozyon kontrolii, orman yanginlariyla miicadele) dneme sahip tibbi bir bitkidir.
Cevre kosullarinin etkisiyle C. spinosa’nin potansiyel dagilim alanlarini simiile etmek igin MaxEnt modeli
kullanilmustir. Sonuglar, C. spinosa i¢in potansiyel uygun alanin 6109 hektar oldugunu ve Babadag Bolgesi'nde
cogunlukla 1000 metrenin altinda dagildigim1 gostermistir. Modele katki saglayan degiskenlerin sirasiyla ana kaya,
yiikselti, topografik pozisyon indeksi ve golgelenme indeksi oldugu belirlendi. Elde edilen model, AUC degerlerine
(Egitim AUC: 0,909 ve test AUC: 0,906) gore mitkemmel performans sergiledi. Caligmada ortaya ¢ikan sonuglarin tiire
yonelik ileride yapilacak arastirmalara 151k tutacag: diisiiniilmektedir.

Anahtar kelimeler: Kapari, habitat uygunlugu, MaxEnt, tiir dagilim modellemesi
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1. Introduction

Non-wood forest products (NWFP) are among the biological elements whose sustainability has been under
threat in recent years due to reasons such as population growth, deforestation, and climate crisis. Globally, the market
share of NWFP has been reported as approximately 7.1 billion dollars. NWFP also has a large market share in Turkey.
As of 2019 data, there is an 880 million dollars market share for 250 distinct taxa in an area of 1.7 million hectares in
Turkey [1]. Among these species, taxa belonging to the genus Capparis attract attention due to their multifunctional
benefits.

The genus Capparis is represented by about 250 species in a wide area, including Southern Europe, Northern
and Eastern Africa, Madagascar, Western, central, and southeast Asia. Among these species, Capparis spinosa L. (C.
spinosa) and Capparis ovata L. (C. ovata) are widely distributed in Turkey with a total of 5 varieties [2]. Varieties of C.
spinosa are mostly distributed in the western and southern coastal regions, while varieties of C. ovata distribute in
Central Anatolia, Eastern Anatolia, Southeastern Anatolia and locally in some parts of the Black Sea [3].

The name caper, which is based on Greek, is commonly used for the C. spinosa, which is also known by
names such as kebere, gebreotu, cat's nail among the local people. Caper is a species having a number of benefits [4].
Archaeological findings give information for the aforementioned benefits. Previous research has showed that the
species was used for food and medicine in ancient times and even cultivated. At present, capers are used by many
people as an ornamental plant, cultivated for purposes such as erosion control and animal breeding, consumed as food
and directly commercialized by generating income [5]. In addition, there are studies showing that it is used for disease
treatment such as hypertension, atherosclerosis, and circulatory disorders [5]. Furthermore, Kart [6] found evidence that
these species have analgesic, anti-inflammatory, antioxidant, antitumoral, diuretic, antidiarrheal, hypoglycemic,
expectorant, antibacterial, antiallergic, antihypertensive, antifungal, and antihyperlipidemic properties

When the site factors of the C. spinosa are examined, it is seen that it is a species with production potential
on the slopes outside the irrigation area or on the slopes where no species has been cultivated previously [5]. In this
sense, determining the suitable ecological demands of the species and simulating its potential distribution areas form the
basis of both sustainable and more effective utilization [7]. Species distribution modeling is pointed out as the most
influential method that can serve this purpose [8]. Estimating the potential distribution areas of species using species
distribution models has become an important component of conservation and planning studies on rare and endangered
species [9;10], biodiversity studies [11], estimation of the effects of climate change on species distribution [12], and
invasive species [13] issues in recent years. In this direction, various modeling techniques have been developed over
time. These methods, which can be expressed as species distribution modeling, ecological niche modeling or habitat
suitability modeling depending on the structure of dependent and independent variables. They provide practical and
effective results by simulating the situations of species under various ecological and climatic conditions. For these
reasons, the mentioned methods are becoming popular day by day. In the present study, the potential distribution areas
of C. spinosa in Babadag Region (Fethiye) were determined by using Maximum Entropy (MaxEnt), which is one of the
most preferred modeling methods. Many species of non-wood forest products (NWFP), including C. spinosa, are
distributed in Babadag Region. It is important to determine the possible distribution areas of these species. In this
direction, it is thought that the results acquired from present study will contribute to the determination of the NWFP
potential of the region.

2. Material and method
2.1. Study area and species occurrence data

The study area is Babadag Region, which is located within the borders of Fethiye district of Mugla province.
The main tree species in the region are Red pine, Black pine, Crimean junipers, Taurus cedar, Mediterranean cypress
[14]. The elevation range of the study area begins at 0 meters (m) above sea level and rises to 1938 m at the peak of
Babadag. The location map indicating the study area is given in Figure 1. In the present study, field studies were carried
out in 200 sample areas and the presence data of C. spinosa were recorded at 18 locations.
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Figure 1. Location map of the Babadag Region
2.2. Environmental variables

The bioclimatic variables were downloaded from WorldClim (www. worldclim.org/data/worldclim21.html)
version 2.1 with 30 arc seconds spatial resolutions (~1 km). As a topographic variable, the elevation variable was first
downloaded from the USGS database (www.earthexplorer.usgs.gov). Then, slope, aspect, roughness, roughness,
shadowing, topographic position index bases were created by using the elevation pad in ArcMap software. Then, the
layers for the aspect suitability index, heat index, and radiation index were created with the formulas in the literature.
Finally, a total of 31 variables were determined by obtaining the bedrock map from the General Directorate of Mineral
Research and Exploration (https://www.mta.gov.tr/en/) and the canopy shading map from the forest management data
of Turkey General Directorate of Forestry.

2.3. Variable selection and statistical analysis

To reduce the multicollinearity issues, Pearson’s correlation analysis was performed on environmental
variables. Among the variables that were determined to be highly correlated (Pearson’s R > 0.80) with each other, they
were eliminated based on expertise. In other words, the variable known to be effective in the distribution of the species
(according to the literature) was selected from two highly correlated variables [11].

Maximum Entropy (MaxEnt) method was employed to model the C. spinosa species. MaxEnt is one of the
most preferred methods in modeling studies in recent years. The fact that the MaxEnt method, which only works with
presence data, reveals more descriptive results with less data, is shown as one of the main reasons for the frequent use
of the method. In the study, bootstrap option with 10 test percentages and 10 replicates were preferred as modeling
parameters [15]. The bootstrap method was used because it gives better results with less data. As a result of the
analyses, a potential distribution map and values ranging from 0-1 were obtained. Within the scope of the study, areas
with values above 0.5 were accepted as potential areas. In this context, the final map was created by accepting the value
of 0.5 as the threshold value.

Factor Analysis of Mixed Data (FAMD) method was used to reveal the potential effects of variables not
included in the formation of the Maxent model. As a result of the analysis, the component with the highest explanation
for C. spinosa was determined, and the variable with the highest correlation with that axis was associated with the
distribution of the species.

Prediction of potential geographic distribution of Capparis spinosa
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3. Results

Previous literature has highlighted those environmental variables affect the distribution of species [16;17].
Therefore, the environmental variables to be employed in this study were determined based on the findings of these
studies. Then, correlation analysis was performed between these variables to eliminate the multicollinearity problem.
Pearson’s Correlation analysis results are given in Figure 2.
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Figure 2. Results of the Pearson’s Correlation analysis

As a result of this analysis, it was determined that 12 variables among the climatic and topographic variables
could be used in the modeling. The variables that were included in the modeling are given in Table 1.

Table 1. Selected variables using Pearson’s Correlation analysis

Variables Variables

Elevation Roughness

Slope Topographic position index (tpi)

Heat index Canopy shading (canopysh)

Radiation index (radind) Bedrock

Hillshade Mean diurnal range (bio2)

Ruggedness Maximum temperature of warmest month (bio5)
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In the present study, geographical distribution of C. spinosa that located in Babadag Region, Fethiye, was
assessed with Maximum Entropy method, considering environmental and climate variables. The Area Under Cover
(AUC) value of the potential distribution model obtained as a result of the analysis was examined. The model
performances were evaluated based on the AUC values (Training AUC: 0.909, Test AUC: 0.906).

The results showed that the most important variables affecting the distribution of the C. spinosa were
bedrock 1 and 5 (alluvial and ophiolite), elevation, tpi, and hillshade, respectively. The marginal response curves of the
variables indicated a negative relationship with elevation. The effects of the variables that create the model and the
relationship between the target species and the response curves are examined. The responding curves of the variables
contributing to the model are given in Figure 3.
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Figure 3. Marginal response curves of the variables contributing to the model

The prediction map provided by the MaxEnt program was arranged using ArcGIS software. The resulting
map shows the potential distribution and suitable areas of the species C. spinosa (Figure 4a). In addition, the potential
distribution map was classified according to 0.5 threshold value in terms of predictive values, and then a suitability map
was created (Figure 4b).
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Figure 4. Potential distribution (a) and suitable areas (b) maps (0.5 threshold) of C. spinosa

On the figure 2b, the potential areas where the C. spinosa species is most likely to exist are displayed in red
while the unsuitable areas for the species are blue.

Only 4 of the variables included in the modeling process (bedrock, hillshade, tpi and elevation) were included
in the model obtained by the MaxEnt method. However, other variables are also likely to have an effect on the
distribution of the species directly or indirectly. In modeling studies, evaluations are generally made on the variables
that create the model. However, this does not mean that other variables have no effect. It is obvious that the predictive
maps obtained with the variables that create the model offer practical application opportunities in practice. It is one of
the best examples that can be given to the aforementioned applications, especially since it is an excellent base for
breeding studies to be carried out in the natural areas of the species. However, this should not cause other variables to
be ignored. Therefore, FAMD was applied in order to determine the effects of the variables not included in the MaxEnt
model. The reason for using FAMD is that there are both continuous and categorical variables in the data. Principal
component analysis (PCA) is preferred if all of the data are continuous, and multiple correspondence analysis (MCA) is
preferred if all of the data are categorical. However, FAMD can work with both data types and is expressed as a version
of PCA that can work with both categorical and continuous data [18].

The predictive values in the model map obtained by the MaxEnt method were also included in the MAFD as
a variable (C. spinosa) to determine the effect of the variables on the species distribution. The eigenvalues and variance
explanation rates obtained for the components as a result of MAFD are presented in Table 2.

Table 2. Eigenvalues and variance explanation ratios of components

Components Eigenvalue Percentage of variance Cumulative percentage of variance
Component 1 3.932377 35.748886 35.74889
Component 2 2.035578 18.505253 54.25414
Component 3 1.438370 13.076094 67.33023
Component 4 1.062831 9.662096 76.99233
Component 5 0.774047 7.036791 84.02912

While commenting on the components, it is expected that the eigenvalue should be greater than 1% and the
variance explanation rate greater than 10% [19]. Component 1 component 2 and component 3 meet these conditions.
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That’s why, evaluations were made on these three variables. Square Cosine values (cos?) were used to evaluate the

relations of the variables with the components (Table 3).

Square Cosine is a measure obtained as a result of PCA. When PCA transforms the dataset into a set of
interconnected components, it obtains weight vectors that represent the relationship of each component with the original
dataset. Sometimes, "cosine similarity” is used to measure the similarities between these weight vectors. Cosine
similarity represents the angle between two vectors and expresses the similarity between vectors as an angle.

Square Cosine is calculated by taking the square of the cosine similarity value. It is a measure that assesses
the similarity of each component with other components and is used in interpreting PCA results. If the square cosine
value is close to 1, it indicates that two components are highly similar. If the value approaches 0, it means that two
components are completely opposite to each other. These values are used to understand the relationships between

variables in the dataset and to evaluate the accuracy of PCA results.

Table 3. Square Cosine values of the components

Component 1 Component 2 Component 3
slope 0.795412 0.000000 0.000005
radind 0.000203 0.246500 0.148542
heatind 0.597991 0.003228 0.003429
ruggedness 0.161884 0.035264 0.002769
roughness 0.751617 0.000100 0.000927
bio2 0.003275 0.333213 0.002923
bio5 0.097201 0.067752 0.001705
canopysh 0.001135 0.068868 0.002406
C. spinosa 0.061751 0.001242 0.261998

As seen in Table 3, C. spinosa, the variable belonging to the predictive values, showed the highest cos? value
with component 3. Therefore, the relationship of C. spinosa with other variables was interpreted only through
component 3. In addition, it was seen that the variable with the highest cos? value with component 3 was radind. It was
determined that the values of other variables were quite low. Therefore, only radind could be associated with C.

spinosa.
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Figure 5. MAFD graph
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According to component 3, there exists a negative relationship between C. spinosa and radial variables as
illustrated in Figure 5. This relationship is determined through the utilization of aspect values that range from 0 to 1. As
the value approaches 1, it signifies southern aspects characterized by greater insolation, whereas lower values
correspond to northern aspects characterized by comparatively lower temperatures.

4. Conclusions and discussion

C. spinosa is a species that exhibits a widespread distribution across a considerable geographic range, while
also holding economic significance [20;21]. Studies conducted on the species in different regions have revealed that
factors influencing the species' distribution can vary depending on regional disparities [22]. Therefore, determining the
habitat requirements of C. spinosa in different regions is of paramount importance for sustainable utilization. In this
context, the MaxEnt method was employed in the study to identify the factors affecting the distribution of C. spinosa.
Subsequently, the Factor Analysis of Mixed Data (FAMD) method was utilized to assess the extent to which non-
included variables affect the species' distribution. According to MaxEnt results, it has been determined that the model
performance and predictive power are excellent [23]. Swets [24] categorized AUC values as excellent (AUC>0,90),
good (0.90>AUC>0.81), fair (0.80>AUC>0.71), poor (0.70>AUC>0.61) and fail (AUC<0.60). The marginal response
curves of the variables indicated a negative relationship with elevation. The effects of the variables that create the model
and the relationship between the target species and the response curves are examined. The responding curves of the
variables contributing to the model are given in Figure 3. When the marginal response curves were examined, it was
determined that the species preferred alluvial, and ophiolitic types as bedrock preference. The hillshade index also
indicate that potential distribution areas of C. spinosa decreased in shading conditions with higher 200 values. In other
words, the hillshade index showed that the species prefers shaded areas in all other aspects, except for the northern
aspects. Topographic position index, which is another variable that contributes to the model, it is seen that the areas
where C. spinosa species are widely distributed are plain and concave areas. A negative relationship was observed
between elevation, which is the last variable contributing to the model, and potential suitable areas. In terms of studies,
there are findings stating that the C. spinosa prefers low elevations, that it is a species that makes tap roots and can take
its roots deep [5]. Therefore, the determination of elevation as an important variable for the present study might be due
to the negative relationship between elevation and soil depth. On the other hand, Ashraf et al. [20] identified biol2 as
one of the most important variables affecting the distribution of C. spinosa. In this study, it was determined that
elevation showed a very high correlation with biol2 (Figure 2), and in this respect, it was aligned with the mentioned
study. It has been concluded that there is a negative, but relatively more curvilinear relationship with the hillshade and
tpi variables contributing to the model, similar to elevation. In terms of bedrock variable, it has been determined that
there are 5 (alluvial, carbonate, limestone, detrial and ophiolitic) different bedrock types in the study area, of which
alluvial, limestone and ophiolitic type rocks represent potential suitable areas. The areas with alluvial, limestone, and
ophiolitic rock structures below 1000 meters in Babadag Region are potential suitable areas for C. spinosa. In addition,
it prefers plain and concave areas and shady areas on slope positions except for the northern. As can be understood from
the evaluations of the model obtained from the MaxEnt method, the results coincide with the findings of the researchers
regarding the C. spinosa [19;21].

The predictive map obtained for C. spinosa has been thresholded at a value of 0.5, categorizing areas into
suitable and unsuitable categories. As a result of this classification, a predictive map consisting of two distinct colors
has been generated. It is evident from this map that the species shows a preference for areas within the study area
characterized by noticeably lower elevations. These areas also correspond to regions with relatively higher soil depth.
These findings provide valuable insights into the distribution of the species within the study area.

The natural regeneration of C. spinosa primarily occurs through seed dispersal, although it is relatively weak.
The species' seeds can remain dormant in the soil for extended periods and sprout after a few years. Therefore, it is
crucial to investigate the seed germination biology, primary agricultural techniques for plant breeding, and the species'
habitat requirements. The root system of C. spinosa reaches deep underground moisture sources, typically at depths of
10-18 meters or more [21]. Furthermore, its extensive root system and ground cover effectively prevent soil erosion.
The plant stores moisture in its leaves, making it resilient against drought and summer heat, eliminating the need for
irrigation. Additionally, C. spinosa is fire-resistant, making it suitable for planting in fire breaks to combat wildfires.
The species also has significant economic value for food and medicinal purposes. Therefore, conserving and cultivating
C. spinosa in appropriate natural areas is crucial for sustainable utilization. Modeling studies are valuable tools for
understanding the ecological needs of the species. However, the study's findings suggest that relying solely on modeling
methods may not sufficiently characterize the species' distribution. Consequently, incorporating different statistical
approaches would be beneficial, and the results obtained using FAMD in this study serve as a notable example in
addressing the aforementioned issue.
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Abstract

The scientific determination of the habitat selection of European ground squirrels (Spermophilus citellus),
whose population has decreased significantly in recent years due to various human activities, is essential for the survival
of this endangered species. Micro topography is one of the main factors affecting the habitat selection of this creature,
which hibernates in its individual caves for a long period of time from early fall to early spring. Therefore, the aim of
this study was to investigate the effect of micro topographic features on the nest selection of European ground squirrels.
The study was shaped according to the results of a sample area in Tekirdag province in the Thracian Peninsula of
Tiirkiye (Turkish Thrace), one of the southernmost distribution areas of European ground squirrels in Europe. The main
data of the study consisted of high-resolution digital elevation model (DEM) and ortho-photo images obtained using an
unmanned aerial vehicle (UAV) during field studies. These data were processed with Geographic Information Systems
(GIS) techniques using an ecological niche modeling (ENM) approach. As a result of the study, it was determined that
among the micro topography features in the sample area, the aspect factor was more important (56.412%) in the nest
preference of the species. The results of the study shed light on the plans to be made for the maintenance and protection
of potential and existing habitats, as well as supporting specific measures to be taken to strengthen the population of the
species, which is under threat of extinction, and to improve habitat features. It can also be used to expand areas
important for the conservation of the species and improve the success of future reintroduction or introduction programs.

Keywords: Micro topography, aspect factor, GIS, DEM, Mediterranean climate.

*

Avrupa yer sincaplariin (Spermophilus citellus) yer seciminde mikro topografya 6zelliklerinin etkisi: Tekirdag
ilinden ornek bir ¢calisma, Trakya Yarimadasi (Tiirkiye)

Ozet

Cesitli insan aktivitelerine bagli olarak son yillarda popiilasyonunda ciddi bir azalma goriilen Avrupa yer
sincaplarinin (Spermophilus citellus) habitat se¢iminin bilimsel bir sekilde belirlenmesi, nesli tilkenme tehlikesi altinda
olan bu canlinin hayatta kalmasi agisindan ¢ok onemlidir. Sonbaharin baslarindan ilkbaharin baslarina kadar uzun bir
siire boyunca bireysel yuvalarinda kig uykusuna yatan bu canlinin habitat seciminde etkili temel faktorlerden birisi de
mikro topografya o6zellikleridir. Dolayisiyla bu ¢alismada Avrupa yer sincaplarinin yuva se¢iminde mikro topografya
ozelliklerin etkisinin incelenmesi amaglanmistir. Caligma, Avrupa yer sincaplarin Avrupa’nin en giineyindeki dagilim
alanlarindan birisi olan Tiirkiye’nin Trakya Yarimadasindaki (Tiirkiye Trakyasi) Tekirdag ilinden 6rnek bir alan
iizerinden yapilmig sonuglara gore sekillendirilmistir. Calismanin temel verilerini, arazi ¢alismalar1 sirasinda insansiz
hava aract (IHA) kullamlarak elde edilmis yiiksek ¢oziiniirliiklii say1sal yiikselti modeli (SYM) ve orto-foto griintiileri
olusturmaktadir. Bu veriler Ekolojik Nis Modelleme (ENM) yaklasimiyla Cografi Bilgi Sistemleri (CBS) teknikleriyle
islenmistir. Calisma sonucunda orneklem alanindaki mikro topografya oOzelliklerinden baki faktoriiniin tiiriin yuva
tercihinde daha onemli (9%56.412) oldugu belirlenmistir. Calismanin sonuglar1 yok olma tehdidi altinda bulunan tiiriin

* Corresponding author / Haberlesmeden sorumlu yazar: Tel.: +902822502696; Fax.: +902822502661; E-mail: eozsahin@nku.edu.tr
© Copyright 2024 by Biological Diversity and Conservation Received: 17.11.2023,; Published: 15.12.2024 BioDiCon. 1130-171123


http://www.biodicon.com/

Biological Diversity and Conservation — 17 / 3 (2024) 217

popiilasyonunun gii¢lendirilmesi ve habitat 6zelliklerinin iyilestirilmesine yonelik spesifik 6nlemlerin alinmasina destek
olmasinin yaninda potansiyel ve mevcut habitatlarin bakimi ve korunmast igin yapilacak planlamalara 11k tutmaktadir.
Ayrica tiirlin korunmasi i¢in Onemli alanlarin genisletilmesi ve gelecekteki yeniden yerlestirme veya tanitim
programlarinin basarisinin artirilmast i¢in kullanilabilir.

Anahtar kelimeler: Mikro topografya, baki faktorii, CBS, DEM, Akdeniz iklimi.
1. Introduction

Old World ground squirrels (Spermophilus sensu stricto) are one of the most intensively studied mammalian
groups regarding their ecology and behavior [1]. Only three species of this mammal group (Anatolian ground squirrel -
Spermophilus xanthoprymnus [2], European ground squirrel - Spermopbhilus citellus [3] and Taurus ground squirrel -
Spermophilus taurensis [4]) occur in Tirkiye [5]. European ground squirrels are distributed in the Thracian Peninsula of
Tirkiye [6]. However, in recent years, especially the natural habitats of European ground squirrels have been
dramatically decreasing due to human impacts [7]. In fact, the species is considered "Near Threatened" and
"Vulnerable" due to the estimated population decline of 30% or more per decade [8]. Furthermore, according to the
IUCN Red List, the European ground squirrel is listed as an endangered (EN) species [9].

To explain the existence and dynamics of animal colonies, it is ecologically important to determine the
geographical distribution of species and the factors that control this distribution [10]. Thus, the habitat choices of animal
species, which are their natural habitats, are more accurately understood scientifically [11]. Knowing the habitat
selection of wild animal species, especially those under threat of extinction, is also essential for understanding why
many have disappeared or for the planned conservation of the species against negative impacts [12]. For this purpose,
many different innovative approaches have recently been used [13]. The most preferred of these is Geographic
Information Systems (GIS) based Ecological Niche Modeling (ENM) [14]. Thus, inferences based on the biology and
landscape features of the species can be easily made [11].

The scientific determination of habitat selection of European ground squirrels is very important for the
survival of this endangered species [15]. In this respect, revealing the relationship between the density and distribution
of European ground squirrels and natural environmental factors has become an important scientific goal [16]. In the
related literature, it has been reported that climate, topography and vegetation/land use conditions are more effective in
the habitat preference of the species [7]. However, it was also emphasized that more research should be carried out to
reveal especially micro topography features in habitats with similar features in terms of other environmental conditions
[15]. In this context, although there have been studies on both habitat features of European ground squirrels outside the
borders of Tirkiye [14, 7, 15] and nest selection using Unmanned Aerial Vehicle (UAV) based Remote Sensing (RS)
technology [14], their habitats in Tiirkiye have not been sufficiently studied. Therefore, it is very important to examine
the habitats of European ground squirrels in Tiirkiye regarding microconditions of some natural environmental features
using UAV-based UA technology to fill the gap in the literature.

This study aimed to investigate the effect of micro topography features on European ground squirrels' nest
selection. The study was shaped according to the results of a sample area in Tekirdag province in the Thracian
Peninsula, corresponding to one of the southern distribution areas of European ground squirrels in Europe. In this study,
for the first time, the effect of micro topography features on nest selection of European ground squirrels in the Thracian
Peninsula was determined using UAV-based UA technology. The study, which uses highly sensitive data with very
high resolution, is very important in terms of guiding decision-makers in planning for the conservation and future of
European ground squirrels.

2. Material and method
21. Study Area
The study area corresponds to the habitat of European ground squirrels in the pasture of Koseilyas rural

neighborhood of Siileymanpasa district of Tekirdag province, located in the Thracian Peninsula (Turkish Thrace)
(Figure 1). The study area's surface area, suitable for the ecology of the European ground squirrel, is 3.06 ha.
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Figure 1. Location map of the study area (base map accessible using ArcGIS Pro provided by ESRI [17])

The study area has a homogeneous habitat features suitable for European ground squirrels in terms of factors
other than micro topography (Figure 2; 3). In the study area, where the average annual temperature is 13.7 °C, and the
total annual precipitation is 560 mm [18], pasture plants (wheatgrasses and legumes) characterized by local climatic
features [19] are distributed [20]. The study area has a southeast-facing orientation, where the average altitude is 101.45
m, and the average slope is 7.24%. The soils in and around the study area are mostly heavily textured and rich in
organic matter and nutrients (N, K, Fe and Zn). The soil reaction is acid since the study area is a grazed pasture [21].
The pastures in the region where the study area is located generally show a feature where animals are grazed lightly
with free grazing from the end of May [20].
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Figure 2. The study area provides a suitable habitat for European ground squirrels

2.2. Method

ENM method was used in this study. With this method, the distribution of a species in a geographical region
where presence information is limited or incomplete can be estimated, as well as its relationship with ecosystem
elements that are considered key to maintaining ecological functioning [14]. In this context, the habitat selection of
European ground squirrels and its relationship with some environmental factors, especially micro topography features,
were discussed. For this purpose, field studies determined a sample habitat that is homogeneous in terms of
environmental factors other than micro topography features. Thus, it was tried to understand how much the micro
topography features change and its effect on the nest selection of the species.

The study data were generated from a combination of field studies and UAV-based UA technology. First,
digital aerial photographs of the study area were taken using an autonomous UAV system. The images were taken from
a height of 20 m using 80% transverse and 75% longitudinal overlap ratios, respectively. After the photography, topsoil
(0-20 cm) samples were taken randomly and systematically from some points of the site. The data obtained were
processed in computer and soil analysis laboratories. Climate data were obtained from the long-term (1991-2022)
average data of Tekirdag Meteorological Station, which serves under the General Directorate of Meteorology [18].
Land use was created using data made available by ESRI [22]. Thus, basic data on the habitat features of European
ground squirrels in the study area were obtained.

Using high-resolution (70 cm) ortho-photo images produced by computerized fusion of images taken using
UAVs, nests of European ground squirrels were identified in the study area. These burrows are located in a geography
where climate, soil and vegetation/land use factors are homogeneous, and micro topography features are heterogeneous.
Therefore, this study analyzed the relationship between the nests in the study area, where topographic heterogeneity is
high, and micro topography (altitude, slope and aspect) features. At this stage, the Average Nearest Neighbor Index was
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based on GIS techniques, and the Forest-based Classification and Regression analysis of the Random Forest (RF)
algorithm, one of the machine learning techniques, was used. Thus, a new perspective was gained on the effect of micro
topography features on the nest site selection and spatial distribution of European ground squirrels [23]. The analyses
and thematic maps in the study were carried out using ArcGIS Pro (Version 3.0.1), one of the GIS software packages.

Y
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Figure 3. Dta in thestudy area was collected through field studies
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3. Results

The sample habitat of this study was selected from the Thracian Peninsula, which corresponds to one of the
distribution areas of European ground squirrels in the south of the European continent [24]. In this habitat, 3116 nests
were identified. The spatial distribution of these nests is clustered according to the nearest neighbor index result
(0.755260), which is based on the average distance. In addition, considering that the z value of these index results (-
26.135698) is less than 1%, it can be said that this clustering pattern is not random (Figure 4).

Significance Level Critical Value
(p-value) (z-score)
0.01 pgmm <-2.58
005 Bl -2.58--1.96
0.10 [ -1.96--1.65
- C3J -1.65-1.65
0.10 [ 1.65 - 1.96
0.05 1.96 - 2.58
0.01 N > 2.58
] (Random) >
Significant Significant

B\

Clustered Random Dispersed

Figure 4. Representation of the Nearest Neighbor Index result of European ground squirrel nests in the study area using
the standard distribution form [25]

In the study area, climate (precipitation and temperature), soil and land use factors that constitute the habitat
features of European ground squirrels are homogeneous, while micro topography features are more heterogeneous. Giir
[26] reported that the concept of heterogeneity, which is accepted as a measure of how much habitat features change,
increases to the extent of the change in micro topography features in a given area. The study area, where the average
annual temperature is 13.7 °C, and the average yearly total precipitation is 560 mm, corresponds to a roadside pasture
area with clay loam soil characteristics (Figure 5; Table 1). Rammou et al. [14] stated that the species' nests are
generally found in roadside pastures where the Mediterranean climate is effective, heavily textured soil characteristics
are observed, and transportation is provided. In this respect, the nests of European ground squirrels in the study area are
located in similar conditions that are effective regarding climate, soil, and land use factors.
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Figure 5. Map of homogeneous environmental factors affecting habitat features in the study area

Table 1. Distribution of some factors affecting habitat features at the study area and nest level

Some factors affecting habitat features Study area Nest
Factor Name Value Area Rate Num_ber Rate
(ha) (%) (units) (%)
Precipitation 560 mm 3.062 100 3116 100
Temperature 13°C 3.062 100 3116 100
Soil Clay loam (CL) 3.062 100 3116 100
Landuse Pasture 3.062 100 3116 100

Micro topography features play a more decisive role in the spatial distribution of European ground squirrel
nests in the study area. According to the micro topography features in the study area, 89% of the nests are located above
100 m, 77% are located below 10% slope and 50% are located in south-facing directions (Table 2; Figures 6; 7; 8; 9).
This finding also indicates that European ground squirrel burrows in the study area are more related to aspect and slope
features than altitude. Indeed, Zaharia et al. [7] noted that slope and aspect factors influence European ground squirrel
density more than altitude (Table 2). Rammou et al. [14] emphasized that the nests of European ground squirrels are
typically located in south-facing and gently sloping landscapes.
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Figure 7. Histogram of the relationship between European ground squirrel burrows and slope factor in the study area
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Figure 8. Rose diagram of the relationship between European ground squirrel burrows and aspect factor in the study
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Figure 9. Distribution map of micro topography features that are effective in the spatial distribution of European ground

squirrel nests in the study area
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Table 2. Distribution of altitude, slope and aspect factors affecting habitat features according to the study area and nests

. Study area Nest
Altitude (m) Area (ha) | Rate (%) | Number (units) | Rate (%)
<-100 0.415 13.6 342 11.0
100-> 2.647 86.4 2774 89.0
Total 3.062 100 3116 100
Study area Nest
Slope (%) Area (ha) | Rate (%) | Number (units) | Rate (%)
0-1 0.360 11.7 109 3.5
1-2 0.272 8.9 349 11.2
2-5 0.631 20.6 1081 34.7
5-10 0.865 28.3 873 28.0
10-20 0.606 19.8 563 18.1
20-> 0.328 10.7 141 4.5
Total 3.062 100 3116 100
Aspect Study area Nest
(Directions) | Area (ha) | Rate (%) | Number (units) | Rate (%)
N 0.125 4.1 56 1.8
NE 0.545 17.8 458 14.7
E 0.698 22.8 647 20.8
SE 0.411 13.4. 316 10.1
S 0.461 15.1 476 15.3
SW 0.526 17.2 764 24.5
w 0.191 6.2 281 9.0
NW 0.105 3.4 118 3.8
Total 3.062 100 3116 100

According to the Forest-Based Classification and Regression analysis, the degree of importance of micro
topography features in the study area differs. Accordingly, the most important variable in the study area is aspect
(56.412%). The other factors are slope (26.697%) and altitude (16.892%) from more important to less important (Table
3). This finding coincides with the study's findings in the nests of European ground squirrels recorded in Eastern
Romania [7].

Table 3. Importance and percentage values of micro topography features in the study area

Micro Topography Features Variable Importance
Variable Name Importance Percentage
Aspect (Directions) 62052176 56.412
Slope (%) 29365969 26.697
Altitude (m) 18580981 16.892

4. Conclusions and Discussion

In recent years, the population of European ground squirrels has declined significantly due to various human
activities. For this reason, it has become an important scientific objective to determine the relationship between the
density and distribution of the species and natural environmental factors. Many studies have been conducted to
determine the habitat features of various wild mammal species. However, studies on this subject in Tiirkiye are quite
new [28]. In this study, the effect of micro topographic features was examined in a sample site located at the
southernmost border of the habitat of European ground squirrels. Until today, no study has been carried out to
determine the species' habitat selection in the Thracian Peninsula [29]. Moreover, the study area is even more important
since it is one of the biogeographically designated "ancestral areas™ [30] for the origin of the S. citellus lineage.

In this study, where the results supporting the literature were obtained, it was understood that the factors of
aspect and slope were very effective in the nest preference of the species. Especially the aspect factor was found to be
the most important variable. This is because the features of these aspects also shape the micro climate conditions. The
fact that the slopes of the topography-oriented S-SE-SW-E are exposed to more solar radiation leads to the emergence
of favorable features for the photosynthesis and productivity of the plants in the habitat area of the species. Thus, it
controls the vital attributes of the species, such as body mass, reproductive success and survival rate [31]. In addition,
the species' colony density is positively influenced by higher temperature and strong light on S-SE-SW-E oriented
slopes [32] and negatively influenced by more humid conditions on N-NE-NW-W slopes that favor the occurrence of
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mass movements of various species [7]. The slope factor also played a decisive role in the nest preference of the
species. This must be related to the fact that the current habitat of the species typically corresponds to south-facing
pastures with short-stature vegetation showing a lowland character with a slight slope (<3°) [14]. Because in such
pastures, the low slope and short vegetation cover enables the species to easily detect predators. On the contrary, higher
slope and vegetation conditions prevent the animal from seeing its surroundings [33]. Therefore, for the species, which
is an important prey for a wide variety of carnivores, to easily detect predators and survive, it is important that the
vegetation in the habitat area is short and the slope is low [7].

In this study, for the first time, the effect of micro topography features on the habitat selection of the species
in a sample location selected from the Thracian Peninsula was determined using UAV-based UA technology. Because it
has recently been reported that UAV-based image processing techniques have replaced traditional research methods for
the evaluation of habitat features of the species [34], it has been suggested that more reliable results with better
prediction accuracy and precision can be obtained [35]. In this study, the effect of micro topography features on the nest
selection of the species was investigated and mapped using the GIS-based ENM method. There is a great need for
studies on mapping the habitat features of wild animal species and their potential distribution in their habitats using GIS
techniques [28]. In addition, the study and mapping of natural environmental features in ecological landscapes has
become a standard and important tool for assessing an animal's habitat [27]. In this study, GIS techniques and very
high-resolution data were utilized to determine the effect of micro topography features on both the nests of the species
and habitat selection. Therefore, this study proves that the data obtained with new generation methods and techniques
offer a different perspective for habitat assessment of endangered species.

The results of the study shed light on the planning to be made for the maintenance and protection of potential
and existing habitats, as well as supporting specific measures to be taken to strengthen the population of the species,
which is under threat of extinction, and to improve habitat features. For this reason, ecological plans should be made
with a sustainable approach for the conservation of the species in the study area, taking into account the results of this
study. These plans should be supported by biotope mapping and assessment method, which is considered one of the
most important tools of nature conservation [36]. On the other hand, potential distribution areas in the immediate
vicinity should also be determined for the conservation of the species. Thus, it is possible to get more practical and
effective results in the planning process [37]. The results of the study will help researchers identify areas where action
plans and conservation projects can be implemented to ensure the survival of the species [38]. In addition, these
assessments can be used to expand the areas important for the conservation of the species and increase the success of
future relocation or introduction programs. In future studies to be conducted with similar methods and techniques, it is
recommended that the effect of micro topography features on the habitat selection of the species should be done
comparatively according to different habitats.
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Abstract

In our research, we attempted to compare CD45/34 MFI (Mean Fluorescent Intensity) in patients younger and
over 65 years of age with hematopoietic stem cell mobilization (HSCM).The research involved a group of 76
individuals who had different types of cancer and were identified at the Bone Marrow Transplantation (BMT) Unit of
Anadolu Medical Center Hospital from 2015 to 2016. To mobilize HSCs, participants were administered daily
granulocyte colony-stimulating factor (G-CSF) (10 pg/kg/day) under the skin for 7-8 days. Calculating the appropriate
level of peripheral blood (PB) CD34+ took into account the patients’ WBC (White Blood Cell) counts. Our research
revealed that HSCM patients above 65 had statistically greater CD45/34 MFI values than those under that age.
Although the age factor for HSCM is important, according to our findings, age is not seen as a negative mobilization
factor for HSCM in patients aged 65 and over, and should be supported by larger studies. Our research revealed that
patients over 65 who underwent HSCM had statistically greater CD45/34 MFI values than younger patients. Given the
decline in SC production observed in individuals aged 65 and above, along with the potential for other accompanying
diseases, our results hold promise for elderly patients. However, it is important to validate these findings through
multicenter studies with a larger patient population, while also taking into account the presence of other subsequent
diseases in the patients under observation.

Keywords: Stem cell mobilization, mean fluorescent intensity, CD45/34, hematopoietic stem cell transplantation
*

Kok hiicre CD45/34 floresan yogunlugunun 65 yas alt1 ve iistii hastalarda kok hiicre mobilizasyonu ile
karsilastirilmasi

Ozet

Arastirmamizda, hematopoietik kok hiicre mobilizasyonu (HKHM) uygulanan 65 yas alti ve {istii hastalarda
CD45/34 MFI (Ortalama Floresan Yogunlugu) degerlerini karsilastirmayi amagladik. 2015-2016 yillar1 arasinda
Anadolu Saglik Merkezi Hastanesi Kemik [ligi Transplantasyonu (KIiT) Unitesi'nde farkli kanser tiirlerine sahip 76
kisilik bir grupla ¢alistik. HKH'leri harekete gegirmek icin katilimcilara 7-8 giin boyunca cilt altindan giinliik graniilosit
koloni uyarict faktér (G-CSF) (10 upg/kg/giin) uygulandi. Uygun periferik kan (PK) CD34+ seviyesinin
hesaplanmasinda hastalarin WBC (Beyaz Kan Hiicresi) sayilar1 dikkate alimmistir. Arastirmamiz 65 yas {isti HKHM
hastalarinin bu yasin altindakilere kiyasla istatistiksel olarak daha yiiksek CD45/34 MFI degerlerine sahip oldugunu
ortaya koymustur. HKHM i¢in yas faktorii onemli olmakla birlikte, bulgularimiza gore 65 yas ve iizeri hastalarda yas
HKHM i¢in olumsuz bir mobilizasyon faktorii olarak goriilmemekte olup daha biiyiik ¢alismalarla desteklenmelidir.
Arastirmamiz, HKHM uygulanan 65 yas iistii hastalarin geng hastalara kiyasla istatistiksel olarak daha yiiksek CD45/34
MFTI degerlerine sahip oldugunu ortaya koymustur. KH iiretiminde 65 yas ve iizeri bireylerde gozlenen diisiis ve eslik
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eden diger hastaliklarin potansiyeli géz Oniine alindiginda, sonuglarimiz yasl hastalar i¢in umut vaat etmektedir.
Bununla birlikte, bu bulgularin ¢ok merkezli ¢aligmalarla daha genis bir hasta popiilasyonuyla dogrulanmasi ve gézlem
altindaki hastalarda diger miiteakip hastaliklarin varliginin da dikkate alinmasi 6nemlidir.

Anahtar kelimeler: Kok hiicre mobilizasyonu, ortalama floresan yogunlugu, CD45/34, hematopoetik kok hiicre
transplantasyonu.

1. Introduction

Some hematological cancers can be cured with hematopoietic stem cell transplantation (HSCT). Peripheral
SCs are mostly used as SC sources for autologous and allogeneic SC transplants. HSCM required for HSCT is provided
by the G-CSF mobilization agent [1]. G-CSF blocks the CXCR4 receptor expressed by HSCs. HSCs are released into
PB when the interaction of stromal-derived factor-1 (SDF-1) expressed by bone marrow (BM) stroma and CXCR4
receptor is inhibited [2]. The success of HSCM is determined by the number of CD34+ SCs that enter the peripheral
blood. In our study, the MFI values of CD45/34+ cells were used. MFI is frequently used to measure the expression
level of CD45/34 antigens across samples and cell types in flow cytometry. The CD45/CD34 antigen is a human
leukocyte antigen belonging to the leucocyte common antigen (LCA) family, with a molecular weight ranging from 180
to 220 kilodaltons (kDa). It is expressed on all human leukocytes and is observed to have low levels of expression on
hematopoietic progenitor cells. The CD45/CD34 marker is the main determinant of HSCs and is frequently used in the
flow cytometer device in hematology laboratories to calculate the number of SCs

In one parameter histograms, data is expressed as either the % of a population's cells or the MFI. MFI value
defined as the intensity of the fluorescent signals of the antigen-bound monoclonal test antibodies, is a surrogate marker
for antigen density in the cell.

Several factors, including age, medical condition, chemotherapeutic regimen used for mobilization, previous
sessions of chemotherapy or radiation treatment, and the time elapsed since the last chemotherapy cycle, can influence
the process of HSCM [3]. Because various research has shown that elderly patients have lower mobilization capacity
than younger patients, the results that are now available are inconsistent. In the study of Tempescul et al. (2010) with
359 patients, it was found that the HSCM success rates of patients below and above 65 years of age were similar (92%
compared to 90.6%, respectively), However, a significant difference was observed in the number of CD34+ HSCs
collected from the patients between the two age groups. Despite the significantly lower median number of CD34+
HSCs collected from the population aged 65 and over, this was still sufficient to perform one or more autologous SC
transplants [4]. In light of all this information, we compared the CD45/34 MFI values in HSCM in individuals below
and above the age of 65.

2. Materials and methods

From 2015 to 2016, a total of 76 patients were enrolled in a study conducted at the Bone Marrow
Transplantation Unit of Anadolu Health Center Hospital. These patients had various diagnoses, with 37 (48.7%) cases
of Multiple Myeloma (MM), 33 (43.4%) cases of Lymphoma, 2 (2.7%) cases of Testicular Cancer (Testicular CA), 3
(4%) cases of Solid Tumors, and 1 (1.3%) case of Acute Myeloid Leukemia (AML). All patients underwent HSCM
procedures and were included in the study (Table 1).

Table 1. Diagnostic distributions

Diagnosis Frequency Percent
MM 37 48.68
Lymphoma 33 43.42
Testicular CA 2 2.63
Solid Tumors 1 1.32
AML 1 1.32
MM 2 2.63
Total 76 100

Multiple Myeloma (MM), Testicular Cancer (Testicular CA), Acute Myeloid Leukemia (AML)

The HSCM process usually begins with high-dose chemo and/or radiation therapy lasting about a week or two.
This treatment aims to remove unwanted cells and make room for new cells to come in HSCT. Then, depending on the
previous chemotherapy regimens received by the patients, mobilization chemotherapy is applied, which usually lasts for
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1-2 days. One day after mobilization chemotherapy, G-CSF (10 ug/kg/day) is administered subcutaneously to patients
daily for 7-8 days for HSCM. After 7-8 days, a PB sample was taken from the patient who came to the hospital to
calculate the HSC and WBC count in the EDTA tube. The WBC count of the patients was considered to calculate the
desired quantity of PB CD34+.

For CD45 FITC/34 PE staining with flow cytometer, 100 pul of the patient's mobilized PB sample was placed in
the flow tube, and then 20 pl of CD45 FITC/CD34 PE (BD Bioscience, Cat No. 341071) antibody was added to it.
Immediately after incubation in the dark for 20 min,2 mL of lysis solution was added to remove the erythrocytes in the
sample. It was incubated for 10 min in the dark. After incubation, samples were washed twice with phosphate-buffered
saline (PBS) for 5 minutes at 1800 rpm. Samples were resuspended with PBS and analyzed on a flow cytometer (BD
Bioscience Facs Calibur).

The amount of CD34+ cells stained in the flow cytometer was multiplied by the number of total WBCs of the
patient and the number of CD34 positive cells required for adequate mobilization is 10 per mL. In addition, the
CD45/34 MFI given by the flow cytometer device was recorded in the analyzes performed for SC PB CD34 + on the
day of HSCM. When the desired CD34+ SC count is obtained, the patient's SC is collected in the apheresis unit. The
CD45/34 MFI number, which directly affects the number of SCs, was taken from the flow cytometer device, not the
number of SCs calculated in the study. Flow cytometry analysis was performed on the first day of mobilization. The
number of CD45/34 MFiIs is associated with the number of SCs, and a high one indicates high mobilization (Figure 1)
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Figure 1. The representative flow cytometry plots (with gating strategy). The 2nd plot (green) gives the CD34 MFI
percentage, and the 3rd plot (blue) the CD45 MFI percentage

Briefly, in our study, a technique called flow cytometry was used to calculate CD45/34 MFI (Mean
Fluorescent Intensity) values. This process is specifically used to measure the intensity of antigens (such as CD45 and
CD34) on the surface of cells. The process starts as described above by first preparing cell samples and staining them
with special antibodies. The stained cells are then placed in a flow cytometer and exposed to a laser beam. The
fluorescent light emitted by the antibodies was measured by the instrument and recorded as MFI values. These values
reflect antigen levels on the surface of the cells, providing information on various biological and clinical conditions. For
detailed methodology and flow cytometry techniques, the book [5] "Flow Cytometry: Principles and Applications
(2007)" can be consulted. This book comprehensively covers the basic techniques used in flow cytometry, including
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sample preparation, staining, flow cytometry analysis and data interpretation. It also provides detailed information on
how MFI values are calculated.

The frequency and percentage were used to summarize the quantitative data, while the median (also represents
the second quartile (Q), first quartile (Q1), third quartile (Qz), minimum (Min), and maximum (Max)) were used to
summarize the quantitative variables. Independent group assessments were made using the Mann-Whitney U test and
effect sizes were reported using rank-biserial correlation coefficients. JASP (Version 0.16.3) statistical software was
used for statistical analysis. Statistical inferences were made at 5% significance level.

3. Results

Patients with HSCM were 44 (57.9%) men and 32 (42.1%) women (Table 4). While 52 of the patients were
under the age of 65, 24 of the patients included in the study were over the age of 65. (Table 3). The 76 individuals who
were a part of the research had an average age of 54.97. (17-77) (Table 2). There is a statistically significant difference
between age groups in terms of CD45 and CD34 (respectively p=0.043 and 0.014). CD45 MFI distribution in the >=65
age group (Median=364.5, Q:=279.25, and Q3=394.25) is statistically significantly higher than in the <65 age group
(Median=295.5, Q;=221.5, and Qs=361). CD34 MFI distribution in the >=65 age group (Median=424, Q1=350.75, and
Q5=610.25) is statistically significantly higher than in the <65 age group (Median=342.5, Q;=283, and Q3=431.25).
However, the effect sizes are low (respectively r,=-0.292 and -0.354) (Table 3). The distribution chart of CD45 MFI
and CD34 MFI by age group is shown in Figure 2.

Table 2. Descriptive statistics for age

n Mean SD Min Q1 Median (Q2) Qs Max
Yas 76 54.97 14.65 17 48.75 58.00 66.00 77

SD: Standard Deviation, Q: Quartile

Table 3. Comparison of age groups in terms of CD45 MFI and CD34 MFI

<65 age (n=52) >=65 age (n=24) Ricari
Median (Q1-Qs) Median (Q1-Qs) w RanicBisera)
[Min-Max] [Min-Max]
295.5 (221.5 - 361) 364.5 (279.25 - 394.25) i
CD45 [137 - 766] [156 - 798] 442.0 0.043 0.292
342.5 (283 - 431.25) 424 (350.75 - 610.25) i
CD45 [104 - 1038] [237 - 1313] 403.0 0.014 0.354

*Mann-Whitney U test statistics. Q: Quartile
**For the Mann-Whitney test, effect size is given by the rank biserial correlation.

Table 4. Comparison of gender groups in terms of CD45 MFI and CD34 MFI

Male (n=44) Female (n=32)

Median (Q1-Q3) Median (Q1-Q3) woop gﬁ?;g;f;:ﬂ
[Min-Max] [Min-Max]
335.5 (276.75 - 407.25) 278 (205 - 367.25)
CD45 es o8] ot 2] 898.0 0.042 0.276
363.5 (299.75 - 503.25) 350 (282.25 - 458.75)
CD34 503 1058) 04 1313 7895 0.371 0.121

*Mann-Whitney U test statistics. Q: Quartile

**For the Mann-Whitney test, effect size is given by the rank biserial correlation.

The statistical analysis shows that there is a statistically significant difference between gender groups in terms
of CD45 MFI but there is no statistical significance in terms of CD34 MFI (respectively p=0.042 and 0.371). CD45
MFI distribution in the male group (Median=335.5, Q:=276.75, and Q3=407.25) is statistically significantly higher than
in the female group (Median=278, Q=205 and Qs=367.25). However, the effect size is low (r,=0.276) (Table 4). The
distribution chart of CD45 MFI and CD34 MFI by gender groups is shown in Figure 3.
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Figure 2. Distributions of CD45 MFI and CD34 MFI in the age groups
Note: Points represent the observed (measured) values. Box-plot graphs represent the minimum, maximum, and first,
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Figure 3. Distributions of CD45 MFI and CD34 MFI in the gender groups

Note: Points represent the observed (measured) values. Blot graphs represent the minimum, maximum, and first,
second, and third quartiles. And one-sided violin graphs represent the estimated density of the distribution of the
interested variable.

4. Conclusions and discussion

Patients with HSCM were 44 (57.9%) men and 32 (42.1%) women (Table 4). While 52 of the patients were
under the age of 65, 24 of the patients included in the study were over the age of 65. (Table 3). The 76 individuals who
were a part of the research had an average age of 54.97. (17-77) (Table 2). There is a statistically significant difference
between age groups in terms of CD45 and CD34 (respectively p=0.043 and 0.014). CD45 MFI distribution in the >=65
age group (Median=364.5, Q1=279.25, and Q3=394.25) is statistically significantly higher than in the <65 age group
(Median=295.5, Q1=221.5, and Q3=361). CD34 MFI distribution in the >=65 age group (Median=424, Q;=350.75, and
Q3=610.25) is statistically significantly higher than in the <65 age group (Median=342.5, Q;=283, and Q3=431.25).
However, the effect sizes are low (respectively r,=-0.292 and -0.354) (Table 3). The distribution chart of CD45 MFI
and CD34 MFI by age group is shown in Figure 2.

The statistical analysis shows that there is a statistically significant difference between gender groups in terms
of CD45 MFI but there is no statistical significance in terms of CD34 J]9]MFI (respectively p=0.042 and 0.371). CD45
MFI distribution in the male group (Median=335.5, Q:=276.75, and Q3=407.25) is statistically significantly higher than
in the female group (Median=278, Q=205 and Qs=367.25). However, the effect size is low (r,=0.276) (Table 4). The
distribution chart of CD45 MFI and CD34 MFI by gender groups is shown in Figure 3.

It is known that age-related phenotypic changes in cells are particularly important in elderly individuals. Such
changes can affect cell function and response to therapies, making them crucial in studies involving elderly populations.
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Age-related changes in cell biology and their impact on disease and treatment are discussed in "Brocklehurst's Textbook
of Geriatric Medicine and Gerontology" [6] and how aging affects cellular function and response to therapies. Also
according to Gabali, A. [7], it was explained that age-related phenotypic changes in haematolymphoid cells may be
particularly important in the diagnosis of disease. According to the findings in this literature, it highlights the
importance of detailed cellular analysis and the potential impact of age on cellular characteristics, which may affect the
efficacy of treatments and diagnostic accuracy in elderly patients. This underlines the need for age-specific
considerations in medical research, particularly studies focusing on haematopoietic stem cell mobilisation and related
therapies.
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Abstract

Humulus lupulus L. (hop) is an important industrial plant grown only in the Bilecik-Pazaryeri district in Turkey. The
most common usage area is the beer industry. It is preferred as a flavour and aroma raw material because it contains
secondary metabolites. Different H. lupulus varieties are cultivated in the villages in Pazaryeri. Besides the registered
varieties used by farmers, it is seen that some farmers also prefer unknown H. lupulus seeds in production. This study
aimed to determine the genetic diversity of 18 H. lupulus varieties and samples cultivated in different locations for the
beer industry in Pazaryeri using the ISSR (inter simple sequence repeat)-PCR method. DNA isolations were performed
using a commercial kit from plant leaves grounded in liquid nitrogen. 25 ISSR primers were tested for DNA
amplifications and 10 primers that produced reproducible DNA fragments were used for genetic diversity analysis. PIC
(polymorphism information content) value and PCoA (principal coordinate analysis) were calculated for each primer.
DNA bands obtained from PCR products electrophoresed in agarose gel were photographed. Band profiles were
compared using the Phoretix1DPro program and binary data analysis was performed as present (1) / absent (0). Jaccard
similarity and distance matrixes were created with UPGMA (unweighted pair group method with arithmetic mean) and
a dendrogram showing genetic diversity was drawn using the MEGA 11 software. It was determined that different H.
lupulus varieties grown in the same locations show location-dependent (together) branching in the dendrogram. While it
is expected that registered varieties have separate branching from each other in the dendrogram, it was seen that
different H. lupulus varieties grown in the same locations show location-dependent (together) branching.

Keywords: hop, genetic diversity, ISSR-PCR method

*

Pazaryeri’nde (Bilecik) yetistirilen Humulus lupulus L. (Serbetci otu) cesitlerinin ISSR-PCR Yontemiyle genetik
farkhhk analizi

Ozet

Humulus lupulus L. (serbetgi otu), Turkiye’de sadece Bilecik-Pazaryeri ilgesinde yetistirilen 6nemli bir
endiistriyel bitkidir. En yaygin kullanim alam bira endiistrisidir. igerdigi sekonder metabolitler nedeniyle tat ve aroma
verici ham madde olarak tercih edilir. Pazaryeri’'ndeki koylerde farkli H. lupulus gesitlerinin tarimi yapilmaktadir.
Ciftgilerin kullandig: tescilli gesitlerin yaninda bazi adi bilinmeyen H. lupulus tohumlarinin da iiretimde tercih edildigi
goriilmektedir. Bu ¢alismada, Pazaryeri’nde bira endistrisine yonelik farkli lokasyonlarda tarimi yapilan 18 H. lupulus
cesit ve ornegin ISSR (basit dizi tekrarlari aras1)-PZR yontemiyle genetik cesitliliklerinin belirlenmesi amaglanmigtir.
DNA izolasyonlari, sivi azotta ogiitiilmiis bitki yapraklarindan ticari kit kullanilarak gergeklestirilmistir. DNA
¢ogaltimlart igin 25 ISSR primeri test edilmis ve tekrarlanabilir DNA fragmanlar1 iireten 10 tane primer genetik
cesitlilik analizi i¢in kullanilmigtir. Her primer igin PIC (polymorphism information content) degeri ve PCoA (temel
koordinat analizi) hesaplanmugtir. Agaroz jel elektroforezi yapilan PZR iiriinlerine ait DNA bantlar1 fotograflanmstir.
Bant profilleri Phoretix1DPro program kullanilarak karsilastirilmig ve var (1) / yok (0) ikili veri analizi yapilmstir.
UPGMA (aritmetik ortalama ile agirliksiz ¢ift grup yontemi) ile Jaccard benzerlik ve mesafe matrisi olusturulmus ve
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MEGA 11 yazilimi kullanilarak genetik cesitliligi gosteren dendrogram cizilmistir. Tescilli ¢esitlerin dendrogramda
birbirinden ayr1 dallanma gostermesi beklenirken, ayni lokasyonda yetisen farkli H. lupulus ¢esitlerinin lokasyona bagl
(birlikte) dallanma gosterdigi belirlenmistir.

Anahtar kelimeler: serbet¢i otu, genetik ¢esitlilik, ISSR-PCR yontemi
1. Introduction

Humulus lupulus L. (hop) is a dioecious (2n=20) climbing plant belonging to the order Urticales (Nettles),
family Cannabaceae family. It is widely distributed in the northern [1]. H. lupulus also has names such as Maya grass,
Beer grass, Omer grass, Beer flower, and Sarisarmusik in Turkey [2]. There are three main types of hops: H. lupulus
(beer hop), H. jabonicus (Japanese hop) and H. yunnanensis (Chinese hop). H. jabonicus and H. yunnanensis are only
grown only in the country where they are located and local [3-4]. H. lupulus only among Humulus species is grown for
medical and industrial purposes [3-5].

In H. lupulus agriculture, only the female plants are grown to use the flower clusters, the so-called hop cones.
[6]. At the basis of the female cones are glandular trichomes in lupulin glands where some secondary metabolites are
biosynthesized, including terpenoids, phenolic compounds and prenylated flavonoids. These compounds accumulate
throughout their ripening, except for B-acids [7]. The essential oil obtained from hops is rich in volatile compounds such
as terpenes and sesquiterpenes. These compounds give beer its aromatic properties. While alpha acids obtained by
boiling the beer wort with iso-alpha acids give bitterness of beer [8], B-acids have antimicrobial properties [7]. B-acids
are also effective for use as an insecticide in cases where chemical pesticides cannot be used [9].

Hop cultivation started in the 16th century in all European countries and the world, especially in England.
Hops were first produced in our country in 1955 by the Ministry of Agriculture. Trials were carried out in 21 provinces,
especially in Edirne, Bursa, Bolu, Bilecik and Kiitahya. According to the results obtained, hop cultivation was started in
Bilecik province in 1965 by the Ministry of Agriculture due to the high level of alpha acids in the culture variety tested
in Bilecik [10]. Bilecik province has been declared a pilot region in hop production [10]. The first use of hops was in
Europe because of their antimicrobial properties. Then, it was found that hop has a calming effect, and their milk yield
increased in animals. It is assumed that the increase in milk yield is because of the calming and estrogenic effect of
hops. However, it has been preferred more in the drink industry due to the rapid increase in beer consumption [11]. In
studies carried out in recent years, it has been found that hop seeds are a potent source of antioxidant activity and have
cytotoxic effects against various types of cancer cells in vitro [12].

Studies for the assessment of genetic diversity in the hop use some molecular markers and methods such as
ISSR, SSR (simple sequence repeat), RAPD (random amplified polymorphic DNA), STS (sequence-tagged sites), and
AFLP (amplified fragment length polymorphism) [13-14]. Among molecular markers, the use of ISSR markers is more
frequent in the study of genetic diversity as they provide greater practicality and economic benefits [15-16].

In this study, we have aimed at H. lupulus (hop) cultivars produced in the Bilecik-Pazaryeri using the ISSR
markers to uncover their spatial genetic profiles besides genetic differences. The obtained data is useful for the parent
selection of future hop breeding programs towards using potentially superior hop varieties and providing industrial
production with a competitive advantage in producing high-quality raw materials.

2. Materials and methods
2.1 Plant materials

Hop female samples were collected during fieldwork in the Bilecik-Pazaryeri (Table 1). The obtained plant
samples were ground with liquid nitrogen and made ready for DNA isolation. DNA samples were stored at -20° C until
use.

2.2 DNA isolation

H. lupulus DNA samples were obtained from bean leaves powdered with liquid nitrogen using the
GeneMATRIX Plant DNA isolation kit. DNA concentration and quality were measured using a UV-enabled Nanodrop
spectrophotometer (Shimadzu, Japan). DNA samples were diluted to 2 ng.

2.3 ISSR-PCR analysis

ISSR-PCR analysis was performed according to the sequences obtained from the University of British
Columbia (Canada). After screening, an initial primary screening was performed using 25 primers (Table 2).
Amplification of ISSR fragments from H. lupulus genomic DNA was performed in a total reaction volume of 25 puL
containing 2 ng template DNA, 1x Taq polymerase reaction buffer, 2 mM MgCl,, 0.1 mm each of dNTPs, 0.2 mM
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primer and 1 U Taq DNA polymerase (Fermentas, USA). Amplifications were performed in the Thermo Arctic Thermal
Cycler (Thermo Scientific, USA) programmed as follows: 4 min. of denaturation at 95 °C and 40 cycles of 45 seconds
of denaturation at 95 °C, 45 seconds of annealing at 48-65 °C for ISSR amplification and a 1.5 min. extension at 72 °C
followed by a final extension at 72 °C for 7 min.

Table 1. H. lupulus sample names, locations, and altitudes

Sample

Number Location Altitude (m) Variety

1 Pazaryeri, Merkez Mah. 787 Braves

2 Pazaryeri, Merkez Mah. 788 Aroma, Hallertan Hiiller

3 Pazaryeri, Merkez Mah. 818 9 Number

4 Pazaryeri, Merkez Mah. 818 Magnum

5 Pazaryeri, Merkez Mah. 818 Nugget

6 Pazaryeri, Merkez Mah. 818 Wye Target

7 Pazaryeri, Avsar Mevki 758 9 Number

8 Pazaryeri, Arapdede Koyii 832 Hallertan Hiiller

9 Pazaryeri, Arapdede Koyii 832 Hallertan Hiiller

10 Pazaryeri, Derekoy 877 Braves

11 Pazaryeri, Derekoy 877 Braves

12 Pazaryeri, Derekoy 790 Hallertan Hiiller

13 Pazaryeri, Derekoy 790 Hallertan Hiiller

14 Pazaryeri, Derekoy 779 Unknown

15 Pazaryeri, Kiigiikkelmal1 Koyt 810 Unknown

16 Pazaryeri, Kinik koyi 811 Unknown

17 Pazaryeri, Kinik koyi 811 Unknown

18 Pazaryeri, Kinik koyii 811 Unknown

Table 2. ISSR primer sequences, polymorphism rates and PIC values
Primer Sequence Total Polymorphic Polymorphism  PIC
Names (5’-3”) Band Band Rate (%0) value
Number Number

ISSR-01 AGAGAGAGAGAGAGAGG 17 16 94,1 0.574
ISSR-02 GAGAGAGAGAGAGAGAT 27 27 100 0.344
ISSR-03 GTGTGTGTGTGTGTGTC - - - -
ISSR-04 ACACACACACACACACC - - - -
ISSR-05 GGGTGGGTTGGGGTG 20 20 100 0.525
ISSR-06 TCTCTCTCTCTCTCTCG 28 27 96,4 0.280
ISSR-07 CTCTCTCTCTCTCTCTA - - - -
ISSR-08 CACACACACACACACAG 40 38 95 0.302
ISSR-09 GGATGGATGGATGGAT - - - -
ISSR-10 GGGTGGGTTGGGGTG 30 29 96,7 0.510
ISSR-11 TGTGTGTGTGTGTGTGA - - - -
ISSR-12 GTGCGTGCGTGCGTGC - - - -
ISSR-13 CGATGGATGGATGGAT - - - -
ISSR-14 GAGAGAGAGAGAGAGAC 45 44 97,8 2.708
ISSR-15 CTCTCTCTCTCTCTCTG - - - -
ISSR-309 GAGAGAGAGAGAGAGAA 30 30 100 0.478
ISSR-312 ACACACACACACACAC - - - -
ISSR-324  AGAGAGAGAGAGAGAGYT - - - -
ISSR-829  TCTCTCTCTCTCTCTCG 31 31 100 0.458
ISSR-835 AGAGAGAGAGAGAGAGYC - - - -
ISSR-847  CACACACACACACACARC 36 36 100 0.383
ISSR-849  GTGTGTGTGTGTGTGTYA - - - -
ISSR-880 GGAGAGGAGAGGAGA - - - -
ISSR-886  VDVCTCTCTCTCTCTCT - - - -
ISSR-890 CCGCCGCCGCCGCCGCCG - - - -
ISSR-891 AGAGAGAGAGAGAGAGC - - - -
Total 305 299 98 0.656
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The PCR-amplified fragments were separated on a 1.3% agarose gel containing ethidium bromide (0.5 pg/mL).
The gels were visualized under UV light and photographed using the Gel Logic 212Pro Imaging System (Carestream,
USA). The molecular weights of the ISSR-PCR products were estimated using a 100 bp Plus DNA ladder (Fermentas).

2.4 Data analysis

The observed DNA bands on the jele photographs were scored as present (1) or absent (0) binary data using
Phoretix1DPro software (TotalLab, UK). The polymorphism information content (PIC) value for each primer was
calculated using the formula PIC = 2f(1—f) (f: allele frequency) [17]. Principal coordinate analyses (PCoA) on the
genetic distance matrix were computed using GenAlExV6.51b2 software [18]. The genetic similarity between H.
lupulus samples was calculated using Jaccard's genetic similarity coefficient and a dendrogram was generated using the

unweighted pair group method with arithmetic mean (UPGMA) The data obtained were drawn as a phylogenetic tree
using the MEGA 11.0.3 software.

3. Results

In this study, to determine genetic relationships among 18 H. lupulus samples, 10 ISSR primers out of pre-tested
25 ISSR primers were used in PCR amplifications (Figures 1 and 2). The PIC value average was found to be 0-1.0
range for ISSR markers (Table 2). PCoA graphic on the genetic distance matrix was obtained (Figure 3). The similarity
and distance matrixes were calculated with the Jaccard coefficients. Using the information obtained with the Jaccard
matrix in Newick format, a dendrogram showing genetic diversity was created with the MEGA 11 software (Figure 4).

o

3

o os

—
—_—
-—

R

Figure 1. PCR band profiles amplified with the ISSR-14 primer. M: Marker GeneRuler 100 bp Plus DNA ladder, 1-18:
H. lupulus samples. ¢: DNA bands

Figure 2. PCR band profiles amplified with the ISSR-10 primer. M: Marker GeneRuler 100 bp Plus DNA ladder, 1-18:
H. lupulus samples. ¢: DNA bands
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Principal Coordinates (PCoA)
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Figure 3. PCoA analysis results for H. lupulus samples amplified by ISSR primers. Shape colours; Orange: Merkez
Mabhallesi, Blue: Derekody, Green: Arapdede Koyii locations

4. Conclusions and discussion

Hop is an important crop that has commercial value. Its production can limit due to its lack of tolerance to
different climatic conditions and the associated limited acreage. The increasing demand caused to ensure more sales of
hops [19]. Hundreds of varieties of the hop plant are grown. At the same time, the production of new varieties is
performed and tested. Most of the hops in Europe are old and are already known. For this reason, hop varieties in
Europe are not very different from each other genetically, morphologically, and ecologically [20]. In contrast to Europe,
great genetic diversity has been discovered in many wild hop varieties in America and Asia [20-21]. The American
subspecies of wild hops, ssp. neomexicanus and ssp. lupuloides, have been found to have greater genetic diversity than
the European variety ssp.lupulus. This subspecies has a high alpha acid content and resistance to Verticillum wilt (a
fungal disease [21]. For producers, it is critical to determine the originality and origin of the hops purchased. The desire
to make this determination has led to the development of new DNA-based analytical methods [22].

Extreme climatic conditions such as long periods of drought and high temperatures have caused negative
impacts on vyields and quality in recent decades. Therefore, breeding studies with high tolerance, resilience to
environmental conditions, productivity, and disease resistance are needed [9]. As a result of the phylogenetic analyses
to carry out among the different hop cultivars, breeding studies can carry out with suitable parents to selected among the
hop plants whose genetic diversity and profiles have been determined. Molecular marker-assisted analyses can be done
in a shorter time and offers significant economic benefits [23].
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Figure 4. Dendrogram of different H. lupulus samples. Locations; m: Derekdy, o: Kiigiikelmali Koyii, A: Kinik Koyii,
V: Arapdede Koyi; ¢: Merkez Mahallesi, *: Avsar Mevki. Sample colours; Orange: Braves, Dark green: Hallertan
Hiiller, Light green, Red: Unknown samples, Purple: Nugget, Brown: Wye target, Black: 9 number, Gray: Magnum

The genetic diversity dendrogram of 18 different hop varieties and samples cultivated in various locations in
Pazaryeri district has two main groups and one outgroup. It has been seen that the samples are grouped according to
locations instead of their registration names. Especially, while samples of the same registered variety are expected to
branch together, it is seen that they are positioned separately depending on the location. All hop samples that have
unknown registration status are branched together in the 1st major group with plant samples from different registrations
located in the Derekdy location. The samples in the Merkez Mah and Arapdede village locations, which are close to
each other, are branched into clusters belonging to the 2nd major group. The example of 9-Number-Avsar village,
which is different from the others in terms of location, acted as an out-group (Figure 4).

Genetic diversity dendrogram data also appears to be confirmed with the PCoA data graphic. Coordinates
based on distance and similarity using the PCoA method show that hop samples are grouped locationally into major
clusters compatible with the dendrogram (Figure 3).

In 2023, Somalraju et al. evaluated the genetic structure and diversity among 25 wild-collected hops from three
Canadian Maritime provinces using microsatellite (SSR) markers. Dissection of the genetic structure among hop
samples using phylogenetic tree and PCoA analyses has revealed the four distinct groups. They reported that four
distinct subgroups were found, with a low molecular variance between subgroups and a high variance within subgroups,
and only seven of the 18 SSR markers also differentiated two clones from the same site from one another [24]. In
another study performed in the same year (2023), Calvi et al. analysed the genetic diversity of 22 wild hops from Italy
and four commercially registered from the USA using 8 SSR markers. Through dendrogram and PCoA analysis, they
reported that an increase in the level of differentiation could be correlated with distance [14].

An example of studies conducted at the genome level on the genetic diversity of hops is the SNP-NGS
Genotyping conducted by Tegopoulos et al. in 2023. The results of the study performed with wild hop germplasm in
Greece have revealed low differentiation among populations, with the spatial genetic patterns observed relating mainly
to topographical elements rather than geographic distance [25].
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According to the dendrogram derived from the data obtained by ISSR-PCR experiments, there is a pronounced
genetic polymorphism (or genetic diversity) in hop samples grown in different locations of Pazaryeri. The fact that all
registered and unregistered commercial hop samples clustered according to their grown locations, suggests that they
have undergone genetic mixing over time due to close cultivation. We report that genetically mixed hop samples that
occur without conscious hybridization-based breeding efforts may be risky and impractical for future breeding studies.
These results can be useful to identify specific genotypes to employ in breeding efforts to develop more productive hop
varieties.
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Abstract

Family planning (FP): individuals consciously plan the birth interval and regulate its timing. For FP, this effort requires
resources such as drugs and devices and specific methods. This scientific research investigated the use of FP methods by Somali
women aged 15-49 living in Turkey. Women were interviewed face to-face in 15 provinces with a survey consisting of 60 questions.
According to the results of our scientific research, Somali women's cultures, traditions, social lifestyles, incomes, and religious
beliefs have changed the use of FP methods at different levels. The pregnancy rate at a child age (<18) is 20%. 1/3 of women do not
use any FP method. Belief, tradition, culture, tribe and family pressure are the biggest obstacles to FP. Income status changes the
level of FP. As a result, proper planning of education and organized health delivery can reduce Somali women's FP approach and,
therefore, obstetric problems.

Keywords: family planning, women's health, somali women living in Tiirkiye, birth control, women's obstetric knowledge level

Tiirkiye'de yasayan 15-49 yas arasindaki Somalili kadinlarin aile planlamasi yontemlerini kullanim bu yontemlere yonelik
planlari ve tutumlari

Ozet

Aile planlamast (FP); bireylerin dogum araligini planlamak ve zamanlamasimi diizenlemek iizere bilingli ¢aba
gostermeleridir. FP i¢in bu ¢aba ilag ve cihaz gibi kaynaklara ve belirli yontemlere ihtiya¢ duyar. Bu bilimsel arastirmada Tiirkiye'de
yasayan 15-49 yag aras1 Somalili kadinlarin FP yontemlerini kullanimlari arastirildi. 60 sorudan olusan bir anket ile 15 vilayette
kadmlarla yiiz yiize goriigiildii. Bilimsel arastirmamizin sonuglarina goére, Somalili kadinlarin kiiltiirleri, gelenekleri, sosyal yasam
tarzlari, gelirleri ve dini inanglar1 degisik diizeylerde FP yontemlerinin kullanimini degistirmektedir. Cocuk yasta (<18) gebelik orani
%20 diizeyindedir. Kadmlarin 1/3'i higbir FP yontemini kullanmamaktadir. Inang, gelenek, kiiltiir, kabile ve aile baskist FP'nin
oniindeki en biyiik engellerdir. Gelir durumu FP diizeyini degistirmektedir. Sonug¢ olarak egitim ve organize saglik sunumunun
dogru planlanmasi Somalili kadinlarin FP yaklagimini dolayisiyla obstetrik sorunlari azaltabilir.

Anahtar kelimeler: aile planlamasi, kadin sagligi, Tiirkiye'de yagsayan Somalili kadinlar, dogum kontrolii, kadinlarin obstetrik bilgi
diizeyi

1. Introduction

According to the World Health Organization, FP is "the effort of individuals to plan and give birth to the desired number of
children and to decide freely on the spacing and timing of birth." Approximately 75 million pregnancies worldwide are unplanned.
This figure corresponds to 22% of total pregnancies. It is estimated that 61% of unplanned pregnancies are terminated because they
are unwanted pregnancies. Since there is no complete data on the couples' relationships, these figures are only estimates. [1]. More
than 200 million women in the world do not have access to modern birth control. FP practice can be more or less restricted due to
socio-cultural realities, economic problems, psychological norms, lack of education, misinformation and beliefs. [2]. In
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underdeveloped societies, the pressure of patriarchal tradition, fear of social stigma, family management, myths about contraceptives,
and traditional cultural interpretations are obstacles to FP. [3-5]. FP methods that can be used for a long time, such as long-acting
family planning (LAFP) methods such as implants and extended-release drugs, can be a good solution for women's empowerment in
reducing poverty, supporting economic growth, increasing female productivity and reducing fertility. [6, 7]. FP practices are subject
to tradition, belief and tribal pressure as socio-economic factors reinforce the cultural loyalty of the demographic structure.[8]. Socio-
economic factors, good health provision and education, can overcome this demographic blunting. [2]. Worldwide population growth
has declined from its historic peak of 2.1% per year in the late 1960s to 1.7% today. However, Sub-Saharan Africa still faces the
world's highest fertility and population growth rates.

While the population growth rate is becoming negative in some countries, the increase rate is high in African countries. As
of 2021, the population growth rate is negative in Lithuania, Belarus, the Russian Federation, Romania, Estonia, Hungary, Armenia,
Poland, Croatia, Germany, the United States, the Czech Republic and Japan. On the contrary, the population growth rate in countries
such as Somalia, Djibouti, Ethiopia, Gambia, Mali and Chad is 5-8% [9, 10]. Somalia has the highest population growth rate (6.9-
7.2%) [11].

2. Materials and methods

A critical questionnaire consisting of 60 questions was prepared for Somali women living in 15 provinces in Turkey. Ethics
committee approval was obtained. Exclusions have been set. A power analysis of the research was done. A two-sample T-Test Power
Analysis was used for power analysis. For statistical accuracy to be 99%, n=174 was determined as the ideal limit. For the group
sample size, 99% accuracy was determined to detect a difference of 1.1 between the two groups, 87. Estimated group standard
deviations of 1.9 and 1.6 to 2.2 were considered significant. A level of 0.05000 was accepted as a reference using a two-sided two-
sample t-test. Statistically, 99.99% accuracy was determined for a total n >174(Machin, Campbell). The research was also done as
n=196. The study was studied as n= 211. The prepared questionnaire was conducted face-to-face with the subjects in 15 provinces. In
addition, he was sent to 209 universities (131 state, 11 technical, two fine arts, and 65 private and foundation universities) by
obtaining permission through the Rectorate of Karabuk University. The answers are tabulated. Abstentions and non-answers were
selected. Chi-square tests were applied to the continuous quantitative variables, and parametric tests were applied to the normally
distributed data. Data with abnormal distribution were determined by non-parametric tests (Kolmogorov-Smirnov and Shapiro-Wilk).

3. Results

The average marriage duration of Somali individuals living in Turkey is 13.39 years. It generally refers to the young
population. The current population average living in a household is 4.65 people, which is similar to the average family member of the
Somali population living in developed countries [22]. The participants' marriage ages (mean: 20.63) and pregnancy ages (mean:
20.34) are very close to each other. The pressure of traditional culture sees the baby as the first product of marriage. For this reason,
children should be requested as soon as possible without wasting any time. As a result, there is a very short period between the age of
marriage and the age of first pregnancy (p<0.05).The study results related to the job and income status of families of Somali women
living in Turkey are given in Figure 1.
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Figure 1. Job and income status of families. (Working and income situations of Somali families living in Turkey. The income levels of
families are insufficient and unstable. More than half of them do not have a joh. Only the spouses of 54.98% of the participants have
a job. 40.28% of the participants declared their total family income 50-150 dollars. The rate of those whose family income is
between 150-300 dollars is 21.33%. Families with these two lower income levels correspond to 73.86% of the participants. Total
family income is only around $50-$300. n: The number of participants, %: % of respondents among participants, % of total: Rate of
respondents among all participants)
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Figure 2 indicates the women's attitudes towards pregnancy, birth interval, and abortion status of Somali women living in Turkey.
The same figure indicate also the involuntary abortions and planned pregnancies. Based on the survey from this study the pregnancy
age and status of the participants of Somali women living in Turkey has been shown in Figure 3. In addition, the study results related
to participants about FP information resources, FP opposition reason, attitude about FP, the reason for abandoned FP as well as FP
satisfaction, husband's FP claim status, and FP training with his wife were presented in Table 1.
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Figure 2. Women's attitudes towards pregnancy, birth interval, and abortion status (All Somali women living in Turkey have had at
least one pregnancy. Those whose interval between two pregnancies is less than 18 months is 20%. It is a partially accepted culture
that the maternal age should be less than 18 for a healthy pregnancy (18.92%). One in every five women we met became pregnant as
a child (<18). Gestational age is in childhood. Caesarean section is also available for birth at the same rate. The abortion and
abortion rate is also quite high (19.13%). The majority of pregnancies (78.57%) occurred without FP. Pregnancy with FP is only
1/5. n: The number of participants, %: % of respondents among participants, % of total: Rate of respondents among all participants)
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Pregnancy age and status
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Figure 3. Pregnancy age and status of the participants (The kinship level of Somali women living in Turkey with their spouses is
34.11%. Pregnancy during childhood is 1/3 of those who experience pregnancy at least once. The age of first pregnancy is usually
between 18 and 29 years old. The rate of those who got pregnant again immediately after birth is 31.18%. The pregnancy rate within
one year after birth is 47.31%. The rate of those with two years between births is 16.13%. Accordingly, the rate of those who got
pregnant again until one year after birth (0-12 months) is 78.49%. n: The number of participants, %: % of respondents among
participants, % of total: Rate of respondents among all participants)

Table 1. Attitudes and behaviors about family planning

30

40 50 60 70 80 90

FP information resource % Why FP opposition %
Other-Health personal-Internet-Relatives-neighbours | 5 Shame 22,81
Newspaper-Magazine-Book- Internet-Health personnel | 32 Spouse refuse 8,77
Social media Pregnancy wants 14,91
Internet-Other 4 Haram (religiously forbidden) 15,79
Health personnel There is no reason 35,09
Radio-TV, Internet 1 Disapprove pregnancy 1,75
Relative-Neighbor-Newspaper-Magazine-Book, 47 Pregnant 0,88
Attitude about FP % Shame + Haram + No reason +Wants pregnancy 88,6
Harms the unborn child 3,16 Why abandoned FP? %
No idea 36,08 | | Menstrual irregularity 16,67
Sin 10,76 | | pain and ache 11,11
Not good 12,66 | | Husband decision 1111
Against 20,89 | | Pregnancy claim 16,67
It is not healthy 14,56 | | increased bleeding 1111
Negative -Total 62,03| | No reason 27,78
Positive Total 19 No idea 5,56
FP satisfaction Husband's FP claim status %
Menstrual problems 7,69 Desire 53,33
Headache 5,13 Not desire 46,67
No idea 10,26 | | FP training with his wife %
Positive 76,92| | Yes 1371
No 86,79
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4, Conclusions and discussion

This scientific research is the first detailed scientific research in Turkey. This study was done with an
acceptable accuracy of 99.99%. The age difference between spouses is significant. The rate of those with a 10-16 year
age gap is 10%. This situation is much lower in developed societies. The average family size, including siblings, is 7.42.
There is no family smaller than five people. 20.21% of the participants are primary school graduates, 13.30% are
secondary school graduates, and 515.43 are high school graduates. The rest are university graduates. There are many
participants whose reason for living in Turkey is education. Therefore, the education level is quite low. The majority
(60.20%) are married. Being divorced is hidden because it is considered shameful and a sin. Although the average age
is expressed as 30.4 in a study conducted on refugees in Kampala the average age of individuals whose purpose of
coming to Turkey is education and trade is 33.96 [12]. This difference can be interpreted as the difference between
forced asylum and the choice of Somali refugees for commercial and educational purposes. Studies indicate that the
average age of marriage is 18[13] or 18-19 [14]. Our research shows that marriages are most common between the ages
of 18-23. Early marriage is routine in Somalia. According to the SHDS (The Somali Health and Demographic Survey),
36% of women aged 20-24 were married at 18. A woman who only marries at the age of 35 is almost absent. These data
of SHDS exactly match our research [15]. Our research is consistent with this study.

Although previous studies found family size to be more than six or even 9 to 10 people, this number was found
to be 5.13 in our study. Although the average family size is high in Somalia, the average number of family members
going to developed countries for education and job opportunities is relatively low. Education awareness, the burden of
population density, individuals' demand for a better life, and gaining digital and universal awareness through
communication are the factors that cause the decrease in family size. [13].

In our study, unlike SHDS, the fertility rate was lower. Here, the number of children, the absence of social
status, and the level of socio-cultural development are important. Although it is stated in the research that Somali
women are mostly (62%)[16] or 73% (OCHA, 2023)[17] are housewives [16] or more than half of them do not practice
any profession, the rate of homemakers in our research is 36%, and most of the rest are professionals. This situation; is
the demand for integration into the socio-cultural structure of developed countries. Studies have found that 60.4% of
women have knowledge of FP, and 38.6% of women have no knowledge of FP[3, 18]. Our study determined that 65.9%
had knowledge of FP, while 28.4% had no knowledge of FP. Somali women consider their FP information confidential.
However, as the level of education increases, this shyness ends. Reasons for not using any of the family planning
methods in the study: Wanting to have a child is due to 6.6% pressure from her husband, 31.0% to avoid side effects of
medications, and 8.9% to religious belief, culture and tradition. The rate of those who do not use FP for other reasons is
low (36.3%).[18]. In our study, the spouse's rejection rate (6.6%) was lower than the others (12.8%). Socio-cultural
integration in developed countries can also explain this situation. Reasons for not using FP in studies conducted on
women in Norway and Somalia: For those living in Norway, 23.9% are religious, 42.3% do not want a spouse, and
30.6% want to give birth. It was determined that 76.1% of women in Somalia do not use it for religious reasons, 57.7%
do not use it because their hushands do not want it, and 69.4% do not use it because they want to get pregnant. [19].

In Somalia, births determine self-confidence and status in society. Since the family type is patriarchal, it is
considered shameful to discuss FP methods. Therefore, it is proportionally higher [20]. Although it was stated that any
FP method was used in 38.0% and not used in 61.1% [21], in our study, the use was only 15.2%, and no FP method was
used in the remaining 70.6%. We investigated whether the cost of the FP method poses a threat to method choice. It is
clear that the cost of the FP method affects the choice (81.48%) (p<0.05) because they purchase the AP method they use
(91.11%) by paying money (p<0.05). Although they did not specify the procurement method, the rate of those who
stated that they obtained it somehow was 4.44%. The price rate not being determined by the FP method is 18.52%.
Therefore, price is the determining factor when choosing a method. Some data indicate that 52% of those using modern
methods are procuring from public institutions and organizations (TNSA, 2018). In our country, most participants
benefit from free FP opportunities from health institutions.10.4% of the participants stated that they also received AP
education consultancy. Again, 9.4% of the participants chose the method they used with their spouses. These rates are
well below the averages of developed countries. Almost 8/10 of women believe that talking about private family
matters, such as FP, is not well received in Somali culture and tradition.

The rate of participants abandoning any FP method is low (7.98%). There is a very high tendency to continue
using the FP method they use (92.02%). The FP method may be abandoned due to menstrual irregularity (16.67%) and
pain (11.11%). The main reasons for abandoning the FP method in different studies are menstrual irregularity (16.67%)
and desire to get pregnant (16.67%). Abandonment of FP due to pain and ache complaints, partner's reluctance and
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increased bleeding is 11.11%. They abandoned the current FP method (38%) because they wanted to get pregnant,
(19%) because they could not use the method successfully, (9%) because it had side effects, and (7%) because they
wanted more.

In our study, the average age of women and their spouses, family size, and number of households are parallel

with Somali population data and Somali immigrants migrating to other developed countries.
Our country's average income level of Somali individuals is around 150 USD. Excluding seven families (3.32%) with
monthly income above 1500 USD, the lower limit of the average household income is 150 USD. In this situation, the
monthly earnings of Somali individuals living in Turkey are below the 2022 minimum wage. Therefore, although the
lives of Somali families are well above Somali standards, they are below the minimum wage in Turkey. This income is
below the hunger threshold of an average family of 4 in Turkey. Age at marriage is associated with the period from the
first pregnancy to the second pregnancy (p=0.02). Because the biggest expectation from marriage is a baby. There is a
tight statistical connection between the number of children conceived by planning (p=0.03) and the number of
miscarriages (p=0.041). Because In unplanned pregnancies, the interval between two children is less than two years.
Age at marriage is statistically significant and related to the number of people in the household (p=0.007). Because in
the Somali family, Tradition and patriarchy are a measure of life.

First pregnancy after marriage: It is associated with the number of births (p=0.008), number of siblings
(p=0.045) and number of children (p=0.041). Having the first pregnancy right after marriage shortens the time between
two pregnancies (p=0.015). The reason for this is that women are a gender that is fertile from a young age (<18), and
the more they give birth, the more prestigious they are. It was determined that there was a statistically strong
relationship between the number of births a woman had and her attitude towards not getting pregnant after a certain age
(p=0.001). An opposite relationship was found between the number of births and FP (p=0.875 >0.05). The number of
births is higher because they do not internalize FP (p=0.57 >0.05). That means that the rate of unintended miscarriage is
high in women who do not set a period between their first pregnancy and birth and do not plan to have children. The
statistical significance between them (p = 0.036) confirms these conclusions. Using any FP method has nothing to do
with the age at marriage, the time from the first pregnancy to marriage, how many pregnancies they had, how many
children they had, the number of births, the age of their spouse, or their age. On the other hand, the family planning
method used has a strong relationship with the age of the first pregnancy (p=0.004), the mother's awareness of how old
she should be for a healthy pregnancy (p=0.001), and her attitude towards the period between two pregnancies
(p=0.009). For this reason, Somali women who have been using the FP method for a certain period have an awareness
about the age of first pregnancy and the age at which they should not become pregnant. There is a statistically
significant relationship between the age of Somali women living in Turkey and involuntary abortion(s) (P=0.005). This
situation can be interpreted as the fact that education cannot adequately solve traditional culture and traditions.

The time between the first pregnancy and the second pregnancy, the number of planned children, the duration

of FP use and the number of abortions are independent of the age of the partner (p>0.005). There is a significant
relationship between a healthy pregnancy and the partner's age (p=0.001) and the time between two pregnancies
(p=0.009). This explains that the spouses' FP attitude is traditional and has stayed the same.
The time between marriage and two pregnancies, the woman's age (p=0.007), number of siblings, number of
households, mother's healthy gestational age (p=0.003), partner's age (p=0.003), the time between two pregnancies
(p=0.035) and the number of households (p=0.001) are closely related to the woman's family size. This situation reflects
the socio-cultural structure from which the cultural and traditional family model originates. Clearly, women's education
cannot change the family structure.

Marriage duration; regardless of the length of time they use any FP method and the number of children they
plan to have. However, the relationship between income level (p=0.013), number of abortions (p=0.009), healthy
gestational age of the mother (p=0.001) and the time between two pregnancies (p=0.006) is significant. This is because
household income and awareness are more important than culture and traditions when using FP methods. It must be
admitted that not every Somali woman has the opportunity to receive an education in a developed country like Tiirkiye.

Income level is directly related to the age of the spouse (p = 0.02), the number of planned children (p = 0.004),
the duration of marriage (p = 0.013) and the attitude at which age one should get pregnant. This; It directly affects a
healthy pregnancy (p=0.033). Household welfare level: It affects the obstetric awareness of families and the behaviours
shaped by this awareness.

The number of households is closely related to the healthy gestational age limit (p=0.001). The period between
two pregnancies (p=0.012), age at marriage (p=0.007), and age at first pregnancy (p=0.031) have a significant
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correlation with the number of people in the household. Family size of Somali women living in Turkey changes FP
education and perception.

In conclusion
There is a significant difference (p=0.041) between a woman's age at marriage and her unintentional abortions.
Similarly, there is a close relationship between age at first pregnancy and unwanted miscarriage (p=0.015). The
woman's age (p=0.05) and number of births (p=0.036) are associated with involuntary miscarriage. Likewise, there is a
close statistical relationship between the duration of marriage, the number of children, the woman's age, the time
between two pregnancies and the perception of the time between unwanted abortions (p=0.009).
Due to the prevalence of early and child marriages, the failure to obtain accurate information about birth from health
personnel such as midwives and nurses after marriage seems to be the main reason for this situation.
The mother's age for a healthy pregnancy and the duration of any family planning method is directly related to the
number of years the spouses have been married and how many people live in the house and have a very high statistical
value (p = 0.001). Three important conclusions can be drawn from this:
1. Itis essential that the spouse is of mature age for marriage and has sufficient health knowledge.
2. The experience gained during the years of marriage is of great importance for the continuation of the marriage
and the health of children and parents.
3. ltis vital that family planning methods can be received correctly and satisfactorily from health professionals
and applied to the marriage process.

The rate of those who do not use FP because they do not want children is 8.1%. Those who do not use it due to
peer pressure and embarrassment are 12.8%. 4.7% do not want to get pregnant. He does not use 1% as per his belief.
19% want to avoid specifying the reason. Due to the cultural differences between the countries and women's focus on
education and working to improve themselves, the rate of those who do not use AP due to their desire to give birth is
higher in our study. Since the first pregnancy occurs at the same time as marriage due to the culture, traditions and
customs of Somali women, it does not seem possible to use family planning methods for the first child or to harmonize
the knowledge, attitudes and behaviors of the mother and father. Spouses are together for a healthy pregnancy. The fact
that one in every five married women is under the age of 18, the rate of pharaoh type (type-111) mutilation is over 97%,
lack of nutrition, hygiene, sanitation, lack of access to clean water and sewer infrastructure make both birth and
postpartum care difficult. This situation creates a vital problem not only for the mother but also for the newborn baby.
The lack of health infrastructure and provision and the inadequacy of health personnel (midwives, nurses, doctors, etc.)
should also be added to this. Therefore, although it is not impossible, it is extremely difficult for a young girl growing
up in Somalia to know family planning, the methods used, to develop attitudes and to reflect the results of this in her
behavior. The main reason we are in our country is to improve cultural knowledge, skills and attitudes, especially
health. The average duration between two pregnancies is 1.42 years (17 months). The time between two pregnancies is
inversely proportional to the level of education. The pregnancy period under one and a half years of age is generally
considered to be an impossible period in terms of pregnancy health, family planning services, and adequate and
effective health care. Although they are better than their spouses in terms of education at the undergraduate level, they
are close to each other at primary, secondary and high school levels. It can be interpreted as an understanding of
educational awareness for women. As the level of education increases, it is inevitable for FP presentation to be accurate
and effective. Seeing women's education as a hope can be considered as a very important parameter. The number of
unemployed men is quite low, and women are mostly housewives.

Lack of health insurance (73.9%) means that they cannot benefit from FP services, which include health
services such as planning, monitoring, preventing pregnancy, and intervening in problems during pregnancy. Therefore,
FP usage is directly affected. The rate of consanguineous marriages is lower. Since individuals studying in Turkey are
above a certain economic level, their socio-cultural perceptions have changed. Despite this change, the FP methods
known and used are classical and traditional, and 1/3 of the society is unaware of FP. Spouses' interest in FP is low
(19.8%). Information; It was obtained from sources such as relatives, neighbors, friends, newspapers, radio, television
and the internet. Therefore, the information is weak, insecure and insufficient.

It is traditionally considered rude to express an opinion about FP. FP is seen as unhealthy, harmful to pregnancy, has
side effects, is not in line with traditional culture, is sinful, and is a practice.

The rate (<1%) of those who state that family planning is a feasible and good thing is very low (p<0.05).
However, satisfaction with using any family planning method is quite high (96.7%). The rate of discontinuation of all
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family planning methods used is quite low (5.7%). However; After the participants came to Turkey, their spouses’ views
on FP changed, their opposition to FP decreased, and their demands for FP increased. This contradiction can be
described as follows: They are Somalis with their culture of life and imagination. However, they are like citizens of a
developed country in terms of physical appearance, education and professional skills.

Anti-FP belief criteria are less influential than culture, tradition, tribal pressure, and money. This alone is an
improvement.Even though they receive information about any FP method from healthcare professionals after coming to
Turkey, the rate of those who are dissatisfied can be much higher. The situation of their wives is similar. If every
developed country could provide free health education services to immigrant women, a butterfly effect could be created
for citizens of underdeveloped countries. It is clear that 73.9% do not have health insurance, and they cannot benefit
from the FP, which covers planning, monitoring or preventing pregnancy and intervening in problems during
pregnancy. The rate of consanguineous marriages is lower among Somali women living in Turkey. Since individuals
educated in Turkey are above a certain economic level, their socio-cultural perceptions have changed. Despite this
change, the AP methods that are known and used are classical and traditional. Additionally, 1/3 of women are still
unaware of FP.

Spouses' interest in FP is low (19.8%). FP information was obtained from relatives, neighbours, friends,
newspapers, radio-television and the Internet. This information needs to be more robust, more secure and sufficient.

It is traditionally considered rude to express an opinion about FP. It is widely believed that FP is unhealthy and harmful
to pregnancy. FP for them: It is a practice that has side effects, is incompatible with traditional culture, and is
considered a sin.

The rate (<1%) of those who state that family planning is a feasible and good practice is shallow (p<0.05). On
the other hand, satisfaction with using any family planning method is quite high (96.7%). The rate of abandoning all
family planning methods is also meagre (5.7%). Participant spouses' opinions about FP changed after they came to
Turkey. Their resistance to FP has decreased, and their demands have increased. This contradiction can be explained as
follows: They are Somalis with their culture of life and imagination. However, they are like citizens of a developed
country regarding physical appearance, education, and professional skills. Anti-FP belief criteria are less influential than
culture, tradition, tribal pressure, and money. This alone is an improvement. The situation of their wives is similar. If
every developed country could provide accessible health education services to immigrant women, a butterfly effect
could be created for citizens of underdeveloped countries.

A significant (p=0.048) relationship exists between the age at first pregnancy and the number of children they
plan. There is a high correlation (p=0.004) between age at first pregnancy, duration of family planning use and how
many Yyears they have used family planning. FP is directly proportional to awareness, culture and economic
development.

This is because Somali women in Turkey receive complete FP services. A statistically significant (p=0.016)
relationship exists between the duration of pregnancy after the first pregnancy and the number of pregnancies. On the
other hand, there is a highly significant (p=0.015) relationship between the age at first pregnancy and the number of
unintentional miscarriages. Child marriages and the short period between two pregnancies can be blamed for abortion.
On the other hand, there is no significant difference between pregnancy and number of planned children, duration of
family planning use and number of siblings. Receiving FP information and services free of charge in Turkey has
changed perceptions.

The age at first pregnancy (p=0.048) and the time between two pregnancies (p=0.05) were statistically
significant; this was the mother's last pregnancy. The age at which a woman can become pregnant is independent of the
woman's age, length of marriage and the age of her husband. However, there is a high statistical significance (p=0.004)
between the planned number of children and income status. There is a close relationship between the time taken for the
first pregnancy after marriage and the number of births (p = 0.008). This situation arises from the identification of
women with "birth", which comes from the culture and traditions of Somali women. There is a significant relationship
between the number of children of Somali women in Turkey and the age at conception (p=0.001). It can be clearly
understood how important the first pregnancy is. Therefore, the first birth after marriage, which is based on socio-
cultural traditions, is for the woman's social status. The attitude is this: A woman is fertile with her feminine existence.
Therefore, there is almost no age limit for a healthy pregnancy.

In terms of education and profession, developed countries, especially the United Nations, EU, FAO, World
Bank and World Health Organization, should organize programs that encourage joint organizations, associations and
cooperatives that will enable women to participate in working life.
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Abstract

In this study, it is aimed to contribute to the systematic situation of Bufo bufo and B. verrucosissimus by
comparing some blood parameters for the first time. For that, fieldwork was done in Lake Bor¢ka Karagol, Artvin for B.
verrucosissimus and Lake Uzung6l, Trabzon for B. bufo in 2022. A total of 6 adult individuals (3 males, 3 females)
were captured per species. For each individual, 1 ml blood sample was acquired from spontaneously pulsating heart
ventricle and blood smears were prepared. Under a microscope, 40 randomly chosen erythrocytes from each smear were
measured to acquire 9 distinct blood cell parameters. Additionally, erythrocyte and leukocyte counts were calculated
using Neubauer hemacytometer. It was found that female individuals had larger values for measurement of blood cell
parameters. Mean erythrocyte and leucocyte numbers were higher in the blood of B. bufo than B. verrucosissimus but
there was not a significant difference between species for erythrocyte and leukocyte counts. In females, erythrocytes
were larger and narrower in B. verrucosissimus than B. bufo species. Alike, nuclei were larger and narrower as observed
in B. verrucosissimus, similar to erythrocytes. However, B. bufo had larger and wider erythrocytes but larger and
narrower nuclei in males. Given the differences between sexes, these characters thought as not diagnostic. In addition,
PCA analysis showed overlapped position of species in morphospace and supported the weak discrimination power of
the characters. Our findings will contribute to the future studies as a reference source for basic blood parameters.

Keywords: blood cell, Common Toad, Caucasian Toad, erythrocyte, morphology

*

Tiirkiye'deki Bufo bufo (Linnaeus, 1758) ve B. verrucosissimus (Pallas, 1814) iizerine karsilastirmali bir
hematolojik arastirma

Ozet

Bu ¢aligmada, baz1 kan parametrelerini ilk kez karsilastirilarak Bufo bufo ve B. verrucosissimus tiirlerinin
sistematik durumuna katki saglanmasi hedeflenmistir. Bu amagla, 2022 yili igerisinde B. verrucosissimus igin Artvin
Borgka Karag6l ve B. bufo igin Trabzon Uzungol mevkisinde saha ¢aligmasi yapilmistir. Tiir bagina toplam 6 yetiskin
birey (3 erkek, 3 disi) yakalanmigtir. Her birey igin atmaya devam eden kalp ventrikiilinden 1 ml kan 6rnegi alinmis ve
yayma preparatlar hazirlanmigtir. Mikroskop altinda, 9 farkli kan hiicresi parametresine ait veriyi elde etmek i¢in her
yaymadan rastgele segilen 40 eritrosit dl¢iilmiistiir. Ayrica Neubauer hemasitometresi kullanilarak eritrosit ve 16kosit
sayilar1 hesaplanmistir. Kan hiicresi parametrelerinin 6l¢iim sonuglarina gore disilerin erkeklerden daha biiyiik degerlere
sahip oldugu belirlenmistir. B. bufo tiiriiniin kanindaki ortalama eritrosit ve 16kosit sayilar1 B. verrucosissimus tiiriine
gore daha fazla olsa da eritrosit ve 16kosit sayilart agisindan tiirler arasinda anlamli bir farklilik tespit edilmemistir.
Digsiler i¢in eritrositler B. verrucosissimus tiiriinde B. bufo tiiriine gére daha biiyiik ve daha dar sekle sahiptir. Benzer
sekilde, B. verrucosissimus tiiriinde cekirdekler, eritrositlerde gozlendigi gibi daha biiyiik ve daha dar sekillidir. Ote
yandan, erkekler i¢in B. bufo tiiriine ait eritrositler daha biiyiik ve daha genis sekilli fakat ¢ekirdekleri daha biiyiik ve
daha dar sekillidir. Cinsiyetler arasindaki farkliliklar g6z 6ntine alindiginda, bu karakterlerin diyagnostik olmadig:
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distintilmistiir. Ayrica PCA analizi tiirlerin morfouzaydaki ortiigen konumlarin1 gdstermis ve karakterlerin zayif ayirt
etme giiciinii desteklemistir. Bulgularimiz temel kan parametreleri i¢in referans kaynagi olarak gelecek caligmalara
katki saglayacaktir.

Anahtar kelimeler: kan hiicreleri, Sigilli Kurbaga, Kafkas Sigilli Kurbagast, eritrosit, morfoloji

1. Introduction

Haematological parameters allow the inference of physiological information specific to a species and offer
valuable data for ecological studies on amphibian species [1]. In addition, the characteristics are evaluated as
environmental indicators that react rapidly to changes in the surrounding environment [2, 3]. As a result, it is often used
for assessing environmental stress. The systematic research on amphibian species benefits from the utilization of
haematological markers besides their ability to detect changes in physiological, pathological, ecological, and
environmental factors [4, 5]. It is feasible to draw conclusions regarding internal (gender, species-specific
characteristics, age) and external (season, habitat, trophic) elements through the comparison of these metrics.

Amphibian blood cells are composed of leukocytes, platelets, and erythrocytes. Leukocytes are more
resemble to those in human blood. Thrombocytes are nucleated spindle cells that fulfil the same function as mammalian
platelets. Large erythrocytes of amphibians emerged through evolutionary processes distinguish them from other
vertebrates. Compared to birds and mammals, their erythrocytes are more robust and persistent. The shape of
erythrocyte cells is oval, nucleated, and biconcave [6, 7]. The number of erythrocytes varies with body size, age,
gender, season, and environmental factors in addition to species and individuals within a population. Furthermore, the
quantity of erythrocytes in amphibians differs greatly throughout species and presents useful data for systematic
evaluations [8].

The Bufo bufo species group refers to a taxonomic group of toads within the genus Bufo distributing in
Western Palearctic realm. The species group includes four closely related taxa namely Eichwald's toad Bufo eichwaldi
Litvinchuk, Borkin, Skorinov and Rosanov, 2008, Spiny toad Bufo spinosus Daudin, 1803, Common toad Bufo bufo
(Linnaues, 1758) and Caucasian toad Bufo verrucosissimus (Pallas, 1814). In the recent molecular studies, Bufo bufo
and B. verrucosissimus have been assessed as sister species, and the broad distribution of both species have overlapped
in Tirkiye. Besides, the systematic situation of these taxa has become a subject in various studies based on molecular
and morphological data [9, 10]. Lately, the presence of a narrow hybrid zone between these species has been reported in
the northeastern Anatolia [11]. Unlike the presence of numerous comparative studies, there is no comparison in terms of
serological characters and blood parameters between these species. Previous studies have focused only on the blood
parameters of B. bufo species from Tiirkiye and described the characteristic of blood cells [12-15]. As a comparative
study, Tosunoglu and Taskavak [16] investigated 10 samples obtained from Manyas (Balikesir) and Camlihemsin
(Rize) districts in terms of blood-serum proteins. As a result of the study, they reported that there was no qualitative or
quantitative difference in serum protein phenograms. Regarding their findings, the researchers reported that the samples
from both localities should be considered as Bufo bufo spinosus subspecies and that the taxon called B. bufo
verrucosissimus in Camlithemsin district could be synonymous. Given the current geographic distributions and presence
of the hybrid zone between species, the comparison remained blur and did not adequately describe the haematological
patterns.

The lack of a comparative study between B. bufo and B. verrucosissimus regarding blood parameters is an
important gap in the literature that needs to be resolved. In addition, the absence of serological data on the B.
verrucosissimus species is an essential taxonomic deficiency. In this study, it is aimed to contribute to the systematic
situation of both species by comparing some blood parameters for the first time.

2. Material and method

Fieldwork was done in Lake Borcka Karagol, Artvin (41.386124 N, 41.854107 E; 1450 m) for B.
verrucosissimus and Lake Uzung6l, Trabzon (40.622108 N, 40.285267 E; 1100 m) for B. bufo in September 2022. For
each species, a total of 6 adult individuals (3 males, 3 females) were captured. Adult samples were sexed following the
external sexual characteristics: densely melanized fingers and presence of nuptial pad in males, and the opposite in
females. Fieldwork and sampling were done with the permission of the Republic of Tiirkiye Ministry of Agriculture and
Forestry General Directorate of Fisheries and Aquaculture Sampling (number: E-21264211-288.04-6387153), and the
local ethics committee for animal experiments (Republic of Tiirkiye Recep Tayyip Erdogan University Local Ethics
Committee for Animal Experiments, approval reference number: 2022/19).

The specimens were taken to the laboratory alive and snout-vent length (SVL) was measured using a digital
calliper to the nearest 0.01 mm. Before sampling blood, individuals were anesthetized in 250 mg/L MS222 solution. For
each individual, 1 ml blood sample was acquired from spontaneously pulsating heart ventricle using 21-gauge needle
and 5 ml syringe. Afterwards, 4 different blood smears were fixed using methanol and was exposed to Wright’s stain
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for 15 min. For each smear, a total of 40 randomly selected erythrocytes were measured using Olympus BX51
microscope at 200x and 400x magnifications for following characters: erythrocyte length (EL), erythrocyte width (EW),
nucleus length (NL), nucleus width (NW), erythrocyte shape (ESh: EL/EW), nucleus shape (NSh: NL/NW),
nucleus/cytoplasm shape (NCSh: NSh/Esh), erythrocyte size (ES: ELEWn/4) and nucleus size (NS: NLNW=/4). The
erythrocyte (EN) and leukocyte (LeuN) counts were calculated by diluting Hayem and Turck solutions and using
Neubauer hemacytometer.

Descriptive statistics were calculated using obtained measurements. Normality assumption was controlled
using Kolmogorov-Smirnov test. The measurement differences between the sexes and species were compared using
Student’s t test and Mann-Whitney U test. Univariate analyses were run using the stats package. To reduce the
dimension of dataset and to explain variable contribution, principal component analysis (PCA) was performed using
log10-transformed data. For that, all specimens were used without grouping. The relationships between SVL and blood
parameters were investigated using correlation analysis. All analyses were executed in R Programming Language v4.1.2
[17].

3. Results

Erythrocyte shape is oval and resemble to amphibian blood cell characteristic. Nuclei are generally elliptical
and located at the centre of the erythrocytes. Cytoplasm is stained light purple whereas chromophilic nuclei are dark
blue and purple. Descriptive statistics indicating measurements of blood cell characters were presented in Table 1.

For the variables showed non-parametric distribution (p<0.05), pairwise comparisons between sexes and
species were carried out using Mann-Whitney U test. Regarding sexual comparison of whole data, significant
differences were found in EL (Z= -4.426; p <0.01), EW (Z= -7.132; p <0.001), NL (Z= -3.420; p <0.01), NW (Z= -
8.334; p <0.001), ESh (Z= -8.129; p <0.001), NSh (Z=-9.496; p <0.001), NS (Z= -3.715; p <0.001), NCSh (Z= -2.927;
p <0.01) between sexes. When comparing species, significant differences were found in EL (Z= -2.880; p <0.05), EW
(Z= -4.284; p <0.001), NW (Z= -6.149; p <0.001), ESh (Z= -5.145; p <0.001), NSh (Z= -5.514; p <0.001), NS (Z= -
4.371; p <0.001), NCSh (Z= -2.838; p <0.05) for females and in EW (Z= -13.594; p <0.001), NL (Z=-3.750; p <0.001),
NW (Z= -4.859; p <0.001), ESh (Z= -10.698; p <0.001), NSh (Z= -6.464; p <0.001), ES (Z= -8.426; p <0.001), NCSh
(Z=-5.219; p <0.001) for males. In the variables showing normal distribution, there was only a significant difference
between sexes in terms of SVL (t= 7.33; df=10; p<0.001). The distribution of data classified by species and sex was
displayed using boxplots in Figure 1.
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Figure 1. Boxplots representing differences in blood cell parameters between species based on sexes. The tick line in
box is showing median. The lines positioning under and on the box are whiskers
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Table 1. Descriptive statistics of SVL and blood parameters of B. bufo and B. verrucosissimus, respectively (mm:
millimetre; um:micrometre)

Bufo bufo (Uzungol) / Females

Variable N Mean St. Error Min Max
SVL (mm) 3 97.33 5.61 86.40 105.00
EN 3 792000 59194.59 696000 900000
LeuN 3 29866.67 8473.75 20800 46800
EL (um) 480 23.38 0.07 18.89 28.17
EW (um) 480 15.55 0.05 11.22 19.43
NL (um) 480 9.63 0.04 6.82 12.87
NW (um) 480 6.43 0.02 4.66 8.62
ESh (um) 480 1.51 0.00 1.14 2.20
NSh (um) 480 1.51 0.00 1.00 2.56
ES (um?) 480 285.98 1.54 190.69 394.74
NS (um?) 480 48.64 0.29 29.02 80.19
NCSh (um) 480 0.17 0.00 0.10 0.29

Bufo bufo (Uzungol) / Males

Variable N Mean St. Error Min Max
SVL (mm) 3 73.30 2.81 68.70 78.40
EN 3 767333.33 67531.06 640000 870000
LeuN 3 21066.67 1524.613 18200 23400
EL (um) 480 24.04 0.10 18.14 29.88
EW (um) 480 14.41 0.04 11.47 20.58
NL (um) 480 9.91 0.04 7.39 12.54
NW (um) 480 5.92 0.03 4.36 7.96
ESh (um) 480 1.67 0.00 1.17 2.50
NSh (um) 480 1.6 0.01 1.06 2.46
ES (um?) 480 271.98 1.45 182.98 438.13
NS (um?) 480 46.25 0.35 26.05 67.88
NCSh (um) 480 0.17 0.00 0.10 0.28

Bufo verrucosissimus (Karagol) / Females

Variable N Mean St. Error Min Max
SVL (mm) 3 103.60 2.80 98.80 108.50
EN 3 638666.67 92385.66 480000 800000
LeuN 3 25820.00 1313.67 23460 28000
EL (um) 360 23.78 0.10 16.24 30.18
EW (um) 360 15.35 0.09 11.06 25.01
NL (um) 360 9.78 0.06 6.75 13.79
NW (um) 360 6.29 0.06 4.26 17.58
ESh (um) 360 1.56 0.00 1.03 2.22
NSh (um) 360 1.58 0.01 0.69 2.39
ES (um?) 360 287.68 2.58 180.01 562.87
NS (um?) 360 48.88 0.74 30.08 168.23
NCSh (um) 360 0.16 0.00 0.10 0.43

Bufo verrucosissimus (Karagol) / Males

Variable N Mean St. Error Min Max
SVL (mm) 3 73.30 3.40 69.80 80.10
EN 3 580050.00 150422.19 410000 880000
LeuN 3 25853.33 3010.23 20000 30000
EL (um) 480 23.85 0.08 14.34 30.04
EW (um) 480 15.54 0.05 10.97 19.32
NL (um) 480 9.69 0.04 6.58 12.95
NW (um) 480 6.15 0.03 3.74 8.37
ESh (um) 480 1.54 0.00 1.00 2.11
NSh (um) 480 1.59 0.01 0.79 241
ES (um?) 480 291.47 1.69 161.42 409.84
NS (um?) 480 46.83 0.31 25.31 74.41
NCSh (um) 480 0.16 0.00 0.10 0.33
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The first principal component explained 74.84 of total variance whereas the second component was loaded

with 17.61 of total variance. In total, two principal components described 92.46% of total variance.

variables showed positive loadings for PC1 more relevant to shape parameters of blood cells (Table 2).

Most of the

Table 2. Principal component loadings, eigenvalues, and associated variances described by the first two components

(PC1 and PC2) based on blood cell parameters

Variables PC1 PC2
EL 0.206 -0.628
EW 0.367 0.120
NL 0.332 -0.362
NW 0.381 0.074
ESh -0.305 -0.441
NSh -0.284 -0.482
ES 0.366 -0.116
NS 0.380 -0.095
NCSh 0.337 -0.045
Eigenvalue 6.73 1.58
Variance (%) 74.84 17.61
Cumulative Variance (%) 74.84 92.46

The highest loadings were in ES, NS, EW and NW variables. However, the highest load was observed for
blood cell length (EL) in PC2 and most of variables were negatively loaded (Figure 2). The species were not clearly
distinguished in the morphospace based on blood cell parameters (Figure 3).
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Figure 2. The contributions of each variable to the PC1, PC2 and cumulative PC1-PC2. Correlation circle demonstrates
the relationship between blood cell parameters, and their relationship with the first two principal components
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According to the correlation analysis of SVL and blood cell parameters, a significant negative correlation
was found only between SVL and NSh (r = -0.61; p<0.05). Correlogram of all variables was demonstrated in Figure 4.
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Figure 4. The matrix of scatter plots for visualizing the correlation between blood cell parameters and SVL (Bb: Bufo
bufo; Bv: Bufo verrucosissimus)
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4, Conclusions and discussion

In this study, the species were compared in terms of some blood parameters, and we contributed to the
systematics of taxa regarding serological characters. Regardless of taxa, it was found that female individuals had larger
values for measurement of blood cell parameters. The erythrocyte dimension was proportional to body size. Suljevic et
al. [18] have investigated Bufo bufo in terms of general, seasonal, and sexual haematopoietic distribution and they
reported that females had larger erythrocytes than males. Wei et al. [19] also handled erythrocyte morphology in some
amphibians, and they indicated that the body size of organism is affecting erythrocyte dimension. From this aspect, we
have found similar results in both taxa supported by literature data.

Our findings suggested mean erythrocyte and leucocyte numbers were higher in the blood of B. bufo than B.
verrucosissimus but there was not a significant difference between species for EN and LeuN. The number of
erythrocytes and leucocytes in amphibian blood demonstrates a wide range of interspecific variation regarding gender,
age, season, and habitat conditions [20]. Considering the similarity of vegetation and altitude of Uzungdl and Karagol
[21, 22], sampling season as well as phylogenetic history of species [9, 10], we assume this observed situation is
reasonable. On the other hand, it is asserted that terrestrial and aquatic anuran species have higher number of
erythrocytes comparing to semi-aquatic species. For instance, Ozgiil et al. [23] indicated the mean erythrocyte number
difference of Pelophylax ridibundus (mean: 119555.55) and Bufotes variabilis (mean: 186133.33) per 1 mm?® blood
samples. Similarly, Giil et al. [4] reported the number of erythrocytes in Pseudepidalea viridis (mean: 937666),
Pelobates syriacus (mean: 765909) and Hyla arborea (mean: 733636) as terrestrial, Pelophylax ridibundus (mean:
886000) and Rana dalmatina (mean: 716660) as semi-aquatic. Although our results supported literature findings for B.
bufo, the mean value of B. verrucosissimus was lower than referenced values. Therefore, this assertation is remained
uncorrected with the recent data. However, Donmez et al. [13] investigated haematological values in B. bufo, and they
calculated number of erythrocyte 460000-920000 in females and 390000-900000 in males corresponding to range in our
study. Moreover, Liu et al. [24] scored the number of erythrocytes and leucocytes between 443000-701000 and 23300-
39400 for B. gargarizans in 1mm?3 blood sample. In this study, number of erythrocytes and leucocytes were ranged
between 640000-900000 and 18200-46800 for B. bufo (Uzungol); between 410000-880000 and 20000-30000 for B.
verrucosissimus (Karagol). Regarding the comparison, it was observed that the average leukocyte and erythrocyte
numbers of the three species were similar, but the number of erythrocytes of the B. verrucosissimus species was lower
compared to the other two toads.

The measurement of erythrocyte cells became a subject of heamatological studies in Bufo taxa. Atatiir et al.
[13] handled erythrocyte sizes of some anurans from Tiirkiye, and they reported mean length, width, and size as 20,85
um, 13,45 pm and 221,22 pum?, respectively for Bufo bufo from Marmaris. In this study, we have found larger values in
both taxa. This can be caused due to latitudinal and altitudinal differences because our sampling areas are located at the
north and higher altitudes. Arikan and Cicek [15] also collected B. bufo samples from Marmaris (corresponding to B.
bufo) and they recorded compatible values with Atatiir et al. [12], but lower values than our study. As for other bufonid
taxa, Xianguang et al. [25] studied on the blood cells of Bufo gargarizans in China, and they reported the mean
erythrocyte length and width as 19.41 um and 14.25 pm, respectively. Liu et al. [24] also assessed annual variation in
peripheral blood cells in the same species and they reported erythrocyte length, width, and shape as 19.91-21.49 um,
13.87- 15.47 um and 1.38-1.46 um; nucleus length, width, and shape as 8.29-10.69 um, 5.43-6.5 um, and 1.49-1.66 um.
These measurements were also lower than our samples. However, Wei et al. [19] handled evolution of erythrocyte
morphology in amphibians, and they reported these mean length, width, and size as 28.17 pm, 20.18 pm and 447.56
um?. Accordingly, B. gargarizans species surpassing our measurements in both species.

In females, erythrocytes were larger and narrower in B. verrucosissimus than B. bufo species. Alike, nuclei
were larger and narrower as observed in B. verrucosissimus, as observed in erythrocytes. However, B. bufo had larger
and wider erythrocytes but larger and narrower nuclei in males. Given the differences between sexes, these characters
thought as not diagnostic. Therefore, the other characters which are derived from these main measurements were also
represented same situation. In addition, PCA analysis showed overlapped position of species in morphospace and
supported the weak discrimination power of the characters.

To conclude, we presented serological comparison of two closely related taxa to literature for the first time.
Our findings will contribute to the future studies as a reference source for basic blood parameters. New studies can deal
with other peripheral blood cells such as granulocytes and their ratios between these species.
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Abstract

The species Phalangium nalanae Kurt, Erdek & Kurt 2023 and Phalangium taylani Kurt, Erdek & Kurt 2023
were previously described from Hakkari, Turkey based on morphological data and no molecular data are presented. In
this study, the 28S rRNA gene region of these species belonging to the genus Phalangium was sequenced, and
phylogenetic relationships of these species were revealed by performing maximum likelihood (ML) analysis and
Bayesian inference (BI) analysis.

Keywords: 28S rRNA, Harvestmen, Phylogenetic analyses

*

28S rRNA gen bolgesi kullanilarak iki Phalangium (Opiliones: Phalangiidae) tiiriiniin filogenetik iliskilerinin
belirlenmesi
Ozet
Phalangium nalanae Kurt, Erdek & Kurt 2023 ve Phalangium taylani Kurt, Erdek & Kurt 2023 tiirleri
morfolojik verilere dayanarak daha onceden, Tiirkiye (Hakkari)’den tamimlanmig ve tiirlere ait molekiiler veriler
sunulmamigtir. Bu ¢alismada; Phalangium cinsine ait bu tiirlerin 28S rRNA gen bolgesi dizilenmis, maksimum
olabilirlik (ML) analizi ve Bayesian ¢ikarim (BI) analizi yapilarak bu tiirlerin filogenetik iligkileri ortaya konulmustur.

Anahtar kelimeler: 28S rRNA, filogenetik analiz, otbigen
1. Introduction

Opiliones, also known as harvestmen, are an order of arachnids that includes 6,740 known species worldwide.
So far, more than 100 species have been reported from Tiirkiye [1, 2, 3].

Phalangium is a genus belonging to the order Opiliones (harvestmen) and approximately 42 species have been
described worldwide [3]. Only 8 of these species are known from Tiirkiye [4, 5, 6, 7]. Phalangium nalanae and P.
taylani, which belong to the genus Phalangium, were collected from Hakkari, Tiirkiye, and described based on their
morphological characteristics. However, the study did not provide any information on the molecular data or
phylogenetic relationships of the newly described species [6].

In recent years, morphological data as well as molecular techniques have been successfully used to identify
and reclassify the species. The 28S rRNA gene region is commonly utilized to determine the phylogenetic relationships
arachnids and other invertebrates [8]. At the same time, the 28S rRNA gene region is often used in conjunction with
other gene regions for the determination of phylogenetic relationships among harvestmen [9, 10, 11, 12, 13, 14].
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This study aimed to analyze the phylogenetic positions and evolutionary relationships of Phalangium
nalanae and P. taylani using 28S rRNA sequence data.

2. Materials and Methods
2.1.Sample collection and identification

All specimens of Phalangium nalanae and P. taylani collected from Hakkari, Tiirkiye were identified by Dr.
Kemal KURT (Guimiishane University, Tirkiye) and preserved in 70% ethyl alcohol in the GUSAL (The
Arachnology Laboratory at Siran Vocational School, Giimiishane University, Tirkiye) [6]. The specimens stored in
GUSAL were used for molecular studies.

2.2. DNA extraction, PCR amplification and sequencing

One adult individual from each species was washed with distilled water and the whole body and legs were
smashed and genomic DNA was extracted using GeneAll & Exgene Tissue SV (Korea), following the
manufacturer’s instructions. The 28S rRNA gene was amplified with the primers ZX1: 5°-
ACCCGCTGAATTTAAGCATAT-3’ and ZR2: 5’-GCTATCCTGAGGGAAACTTCGG-3’ [15].

PCR was performed using a total volume of 20 pl, which included 2 pl of DNA template, 10 pl of Mastermix
(2x), 0.5 pl of each primer, and 7 pl of sterile distilled H20. The amplification conditions consisted of an initial
denaturation step at 95°C for 5 min, followed by denaturation at 95°C for 30 s, annealing at 52°C for 30 s,
elongation at 72°C for 30 s, and a final elongation step at 72°C for 5 min (GeneAll, Seoul, Korea). The PCR
products underwent evaluation for successful amplification through gel electrophoresis in 1% agarose.
Subsequently, they were purified using a DNA gel extraction kit (WizPure™; Cat no: W1401).

2.3. Phylogenetic analyses

28S rRNA sequences obtained were blasted with NCBI BLAST to confirm species identification and to find
sequence data of similar species, and the results were downloaded from GenBank [16]. Phylogenetic analyses were
performed based on 28S rRNA gene sequences obtained from Phalangium nalanae and P. taylani and additional
sequences of other species were retrieved from GenBank. The accession numbers for all sequences used in the
phylogenetic analysis are listed in Table 1. The 28S rRNA sequences were aligned using Bioedit 7.2.5 version
Software program [17]. The best-fit substitution model was determined using JModelTest v.2.1.8 [18]. The model
with the lowest AIC (Akaike's information criteria) degree was selected [19]. The phylogenetic tree was
reconstructed using Bayesian Inference (Bl) analysis (MrBayes v.3.2.6) [20] and Maximum Likelihood (ML)
analysis (MEGA X) [21]. Bootstrap analyses with 1000 replicates were used to evaluate the ML trees. The statistical
support of the resulting Bl trees was determined based on Bayesian posterior probability (BPP). Nodes with a BPP
of 95% or greater were considered significant [22]. Bayesian Posterior Probability (BPP) was used to determine the
Bl tree topology. Uncorrected pairwise sequence divergence among 28S rRNA gene were calculated using MEGA
version X [21].

Table 1. GenBank accession humbers for the samples used in the phylogenetic analysis

Species hame Sequence accession numbers References
Paroligolophus agrestis JQ437106 [12]
Rhampsinitus sp. GQ912757 [10]
Odiellus pictus JQ437107 [12]
Mitopus morio KP276371 [23]

3. Results

Taxonomy

Phalangium nalanae Kurt, Erdek & Kurt 2023

Description: Description of the species see Kurt et al., 2023[6].
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Specimens examined: Tiirkiye, Hakkari Province, Ceyhanlhi Village Road, 37°28'57.5"N; 43°33'49.8"E,
03.06.2020, leg. M. Erdek.

Distribution: Up to now only known from type locality in the Hakkari Province, Tiirkiye.
Phalangium taylani Kurt, Erdek & Kurt 2023
Description: Description of the species see Kurt et al., 2023[6].

Specimens examined: Tiirkiye, Hakkari Province, Yiiksekova District, Giirdere Village Road, 37°29'20.50"N
44°12'40.60"E, 03.06.2020, leg. M. Erdek.

Distribution: Up to now only known from type locality in the Hakkari Province, Tiirkiye.
Phylogenetic analyses.

A total of 506 base pairs of the 28S rRNA gene was obtained for two Phalangium species. According to model test
results, the best-fit substitution model was chosen as HKY + G [24] for the 28S rRNA gene. Bayesian tree topology
built on the basis of the 28S rRNA gene shows that the this two Phalangium species are quite different from
Phalangium opilio species (Figure 1). The rooted tree is divided into two well-supported clades with 0.95 posterior
probabilities. The two species are phylogenetically included in the genus Phalangium based on the 506-bp 28S rRNA.
These two species diverged from each other with well supported 1.0 posterior probabilities. However, the genetic
distance between Phalangium and other species was much lower (Table 2). This distance is about 0.04 % for the 28S
rRNA gene of 506 bases between Phalangium nalanae and P. taylani.

— JQ437106 Paroligolopgus agrestis
Phalangium nalanae
87/0.90 89/1.00
84/0.95 Phalangium taylani
100/1.00 97/0.99 KJ871594 Phalangium opilio

——

GQ912757 Rhampsinitus sp.
—_—»
— JQ437107 Odiellus pictus
CI— KP276371 Mitopus morio (Outgrup)

0.004

Figure 1. Phylogenetic tree based on combined 28S rRNA gene data. Bootstrap and posterior probability values are
indicated above/below branches in order ML/BI

4.Conclusions and discussion

When the DNA sequences of the 28S rRNA gene obtained from GenBank and Phalangium nalanae and P. taylani
species were analyzed, it was found that the genetic distances between the harvestmen species were very low. This did
not lead to a situation where the species belonging to this group could not be separated from each other in the
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phylogenetic tree. The phylogenetic analysis shows that the genus Phalangium is clearly separated from the other
genera despite this low genetic distance, and the phylogenetic tree clearly shows that these two species are
phylogenetically distinct from Phalangium opilio, a closely related species.

Since Phalangium species have been generally studied based on morphological data so far, this study is expected to
make an important contribution to the literature. In addition, the lack of genetic data on Phalangium species in
GenBank is very important in terms of adding new genetic data to the literature.

Table 2. Uncorrected genetic distances between some harvestmen species used in this study using a 506bp 28S rRNA
gene fragment

Species 1 2 3 4 5 6 7

Phalangium nalanae -

Phalangium taylani 0.004

Phalangium opilio 0.008 0.004

Paroligolophus agrestis 0.016 0.012 0.008

Odiellus pictus 0.022 0.018 0.014 0.006

Rhampsinitus sp. 0.024 0.020 0.018 0.020 0.026

Mitopus morio 0.030 0.026 0.022 0.014 0.014 0.034 -
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Abstract

This article compares the significant 25 medical plants’ (Artemisia absinthium, Rosmarinus officinalis,
Achillea millefolium, Nigella sativa, Laurus nobilis, Malva sylvestris., Althaea officinalis., Vitex agnus-castus,
Cichorium intybus, Tilia platyphyllos, Urtica dioica, Valeriana officinalis, Rosa canina, Cistus creticus, Origanum
majorana, Myrtus communis, Glycyrrhiza glabra, Sambucus nigra, Melissa officinalis, Viscum album, Pistacia
lentiscus, Hypericum perforatum, Plantago lanceolata, Matricaria chamomilla, Arum maculatum) medical usages in
specified writings, folk medicine based on ethnobotanical researches and usage purposes in resent scientific studies.
The study reveals that the usages of specified 25 medical plants in 21 ancient books of medicine, in folk medicine, and
in recent scientific studies are align with each other. The findings are detailed in this article by comparing three periods

Keywords: ethnobotany, ethnopharmacology, traditional medicine, folk medicine, medicinal plant
*k

Bazi tibbi bitkilerin kadim tip konulu eserler, halk tibbi ve bilimsel arastirmalardaki bulgularinin
karsilastirilmasi

Ozet

Bu makalede 6nemli 25 tibbi bitkinin (Artemisia absinthium, Rosmarinus officinalis, Achillea millefolium,
Nigella sativa, Laurus nobilis, Malva sylvestris., Althaea officinalis, Vitex agnus-castus, Cichorium intybus, Tilia
platyphyllos, Urtica dioica., Valeriana officinalis, Rosa canina, Cistus creticus, Origanum majorana, Myrtus
communis, Glycyrrhiza glabra, Sambucus nigra, Melissa officinalis,Viscum album, Pistacia lentiscus, Hypericum
perforatum, Plantago lanceolata, Matricaria chamomilla Arum maculatum) belirlenen tip yazma eserlerdeki tibbi
kullanimlar1 ile etnobotanik derlemelere dayali halk tibbindaki kullanimi ve giiniimiiz bilimsel caligmalarindaki
kullanim amaglar1 karsilagtirillmistir. Calisma sonucunda, belirlenen 25 tibbi bitkinin, 21 geleneksel tip kitabi ve halk
tibbindaki kullanimi ile gliniimiizde yapilan bilimsel arastirmalardaki kullanimi1 biiyiik oranda benzerlik gostermektedir.
Elde edilen bulgular ii¢ dénem karsilastirmasi yapilarak bu makalede paylasiimistir

Anahtar kelimeler: etnobotanik, etnofarmakoloji, geleneksel tip, halk tibbi, tibbi bitki
1. Giris

Ulkemizin etnokiiltiirel gesitliligi, kiiltiirlerin siirdiiriildiigii cografyalardaki zengin bitki florasina ve kullanim
cesitliligi ile yansimistir. Her etnik grup bitki kullanim bilgisini kendi kiiltiiriiyle nesilden nesile aktarilmustir. Bitkilerin
bu kullamim bilgisini derleme ¢alismalart son yillarda etnobotanik ve halk hekimligi arastirmalariyla giderek
yogunlagmustir [1].

Etnobotanik arastirmalarda, bitkilerin gidadan ilaca; yakacaktan siis esyasina halkin bitkiyle temas kurdugu
tiim yagamsal alanlar1 da igerdiginden daha genel bir yaklagimla derleme yapilmaktadir. Bitkilerin ilag olarak kullanim
amaci bu aragtirmalarda daha ¢ok ilag arastirmacilari tarafindan dikkat ¢ekmekte; etnofarmakolojik ¢alismalarda
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referans alinmaktadir. Halk ilaglar1 derlemeleri, biyoaktivite ¢aligmalarina ve klinik arastirmalara da temel
olusturmaktadir [1].

Gerek halk hekimligi c¢aligmalari gerekse de etnobotanik arastirmalar tez konusu olarak kayitlara
geemektedir. Bilginin kaynagi genellikle kaynak kisilerin gliniimiize tasidigi, nesilden nesile sozlii aktarimla gelen
bilgilerden olugsmaktadir. Bu bilgilerin, tip yazmalarinda, giiniimiizde halk arasinda ve modern tiptaki arastirmalarda
kullaniminin tG¢lii karsilagtirilmasi konusunda ¢aligma bulunmamaktadir. Halk ilaci aragtirmalarinda az da olsa derlenen
bilgiler biyoaktivite ¢aligmalari ile test edilmektedir [1].

Bitkiler giiniimiizde fitoterapi alaninda egitimli hekimler tarafindan recete edilerek kullanilmakta ve bu
konuya ilgi duyan hekim ve eczaci sayisi da giderek artmaktadir. Bu ilgi dolayli olarak ilag arastirmalarini da bitkilere,
dogal olana daha fazla yonlendirmektedir. Aragtirmalar da ilk olarak halk ilaclarina yonlenmektedir. Fakat halk
ilaclarmin yazili kaynagi olan yazma tip eserlerine yonlenen calismalar ¢ok yetersizdir denilebilir [1].

Bu aragtirma yaygin tibbi kullanimi olan 25 tibbi1 bitkinin geleneksel tipta, giiniimiiz halk tibbinda, modern
tipta kullanimimi karsilagtirmali olarak incelenmesini saglayarak giiniimiiz arastirmalarina kaynaklik teskil etmeyi,
Tiirkiye’nin bitkisel geleneksel ilag potansiyeline yonelik aragtirmalarda halk tibb1 ve geleneksel tip eserlerinin 6nemine
vurgu yapmayi amaglamistir. Aragtirma, incelenen 21 geleneksel tip ve Ege bolgesinde yetisen 25 tibbi bitki ile
siirlandirilmugtir. Farkli geleneksel tip kitap ve bitkilerle farkli sonuglar elde edilebilir. Bununla birlikte halk ilaglari,
etnobotanik ¢aligsmalarla birlikte ilag gelistirme siireglerine kaynak olmasi amaglanmaktadir. “Ege Yo6resinde Yetisen
Bazi Onemli Tibbi Bitkilerin Geleneksel tipta, Halk Tibbinda ve Bugiinkii Arastirmalardaki Yerinin Karsilastirmali
Incelenmesi” baslikl1 yiiksek lisans tezimizin bir zeti olan bu ¢alismada farkli arastirmacilar tarafindan giiniimiiz diline
cevrilerek yayimlanan yazma eserlerimizdeki bitki kullanim bilgisi, giiniimiizdeki halk ilaglar1 ¢aligmalar1 ve modern
arastirmalardaki bulgularla kargilagtirilmaktadir.

1. Materyal ve yontem

Bu makalede Tiirkiye florasinda yetisen Tablo 1.’de listelenen 25 tibbi bitki segilmis, bu bitkilerin ge¢misten
bugiine tibbi kullanimlari, kaynak taramasi sonucu ulagtigimiz verilerle karsilastirmaya tabi tutulmustur. Bitkilerin
se¢iminde su Olgiitler dikkate alinmistir:

+ Ulkemiz genelinde tibbi maksatli kullaniliyor olmasi

* Halk tibbinda kullaniliyor olmasi

* Gegmisten giiniimiize inceledigimiz geleneksel tip metinlerinde yer aliyor olmasi

Caligmamizda bitkiler su konulara gore incelenmistir:

2.1. Halk ubbinda kullanimi

Bitkinin halk tibbinda kullanimini konu alan etnobotanik, etnofarmakoloji temelli aragtirmalardan derlenen
tibbi kullanim bilgileri listelenmistir. Calisma kapsamina folklorik ¢aligmalardan derlenen, bitkilerin dogru tayinine
dayali Latince bitki adlar1 bulunmayan kaynaklar alinmamus; farmasotik botanik, sistematik botanik gibi tibbi bitki
tanimlama konusunda uzmanlagmis bilim dallarindan bilim insanlarinin bilimsel calismalari kapsama alimmuistir.
Bitkilerin halk tibbinda kullaniliglari, kaynaklarda verilen detaylar kadar ¢aligma kapsamina alinmistir.

2.2. Yazma eserlerde kullanimi

Bu boéliimde yirmi bir (21) geleneksel tip konulu eserin ¢ogunlukla kendisi ya da yazma eserin tibbi bitkiler
boliimiinii konu alan bilimsel ¢aligmalar (tez, makale vb.) kaynak olarak kullanilmigtir. Yazma eserlerde bahsi gegen
hastaliklar giiniimiiz diline ¢evrilerek metinde yer verilmis, boylece ii¢ farkli baglik altinda bilgileri karsilastirma
olanagt dogmustur. Eserler segilirken tim donemlerden eser segilmesine 6zen gosterilmistir. Arastirmamizda bitki
kullanim bilgileri giiniimiizle karsilastirilan eserler Tablo 2’de belirtilmistir.

2.3. Modern arastirmalarda kullanim

Bu boliimde arastirmaya konu olan 25 tibbi bitkinin giincel arastirma sonuglar1 c¢esitli bilimsel yayin
veritabanlarindan taranmistir. Avrupa lag Ajans1 (EMA), Diinya Saghk Orgiitii (WHO), Avrupa Fitoterapi Kooperatifi
(ESCOP), Fitoterapi ve Farmakognozi Dernegi (FFD) monograflari ve Pubmed’de yayimlanan incelenen bitkiyle
alakali bilimsel arastirma bulgular1 temel bilimsel kaynakgalar1 olugturmustur.
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Tablo 1. Kullanim bilgileri karsilagtirtlan incelenen bitki tiirleri

NO | BIiTKi FAMILYASI | DROG ADI / KULLANILAN KISMI

1 ACIPELIN - Artemisia Asteraceae Artemisiae herba — Acipelin herbasi
absinthium L.

2 BIBERIYE - Rosmarinus Lamiaceae Rosmarini folia - Biberiye yapragi
officinalis L.

3 CIVANPERCEMI - Achillea Asteraceae Achilleae flos - Beyaz civanpergemi ¢igegi
millefolium L.

4 COREKOTU - Nigella sativa L. | Ranunculaceae | Nigellae semen - Corekotu tohumu

5 DEFNE - Laurus nobilis L. Lauraceae Lauri folia - Defne yapragi

6 | EBEGUMECI - Malva sylvestris | Malvaceae Malvae flos cum folia - Ebegiimeci igek ve yaprag
L.

7 | TIBBI HATMI Althae officinalis | Malvaceae Althaeae radix cum folia - Hatmi kékii ve yapraklar:
L.

8 HAYIT Vitex agnus-castus L. Lamiaceae Vitex agni-casti fructus - Hayit meyveleri (hayit tohumu)

9 HINDIBA Cichorium intybus L./ | Asteraceae Cichorii intybi radix - Hindiba kokii / Taraxaci radix —

Karahindiba kokii

10 | IHLAMUR - Tilia plathyphyllos | Tiliaceae Tiliae flos - Thlamur ¢icegi
Scop.

11 | ISIRGAN - Urtica dioica L. Urticaceae Urticae herba cum radix - Isirgan herbasi ve kokii

12 | KEDIOTU - Valeriana officinalis | Valerianaceae | Valerianae radix - Kediotu kokii
L.

13 | KUSBURNU - Rosa canina L. Rosaceae Cynobasti fructus - Kusburnu meyvesi

14 | LADEN - Cistus creticus L. Cistaceae Cisti cretici folia - Laden yapragi

15 | MERCANKOSK - Origanum Lamiaceae Origani majoranae herba - Mercankosk herbasi
majorana L.

16 | MERSIN- Myrtus communis L. Myrtaceae Myrti folia — Mersin yaprag:

17 | MEYANKOKU - Glycyrrhiza Fabaceae Liquiritiae radix - Meyan kokii
glabra L.

18 | KARA MURVER - Sambucus Adoxaceae Sambuci flos cum fructus - Miirver ¢icegi ve meyvesi
nigra L.

19 | OGULOTU - Melissa officinalis | Lamiaceae Melissae folia - Ogulotu yapragi
L.

20 | OKSEOTU - Viscum album L. Santalaceae Visci albi herba - Okseotu herbasi

21 | SAKIZ AGACI - Pistacia Anacardiaceae | Gummi mastix — Sakiz
lentiscus L.

22 | SARI KANTARON - Hypericum | Hypericaceae | Hyperici herba - Sar1 kantaron herbasi
perforatum L.

23 | SINIRLIOT - Plantago Plantaginaceae | Plantaginis lanceolatae folium - Sinirliot yapragi
lanceolata L.

24 | TIBBI PAPATYA - Matricaria Asteraceae Matricariae flos — Papatya ¢icegi
chamomilla L.

25 | YILAN YASTIGI - Arum Araceae Ari dracunculi rhizome - Yilanyastigi rizomu

maculatum L.
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Tablo 2. Geleneksel tip konulu incelenen bazi eserler

No | Eserin Ad: Eserin Yazari Eserin Incelenen Kaynak ve Niteligi
Donemi
1 De Materia Medica Pedanius lyy Kitap (Tiirkiye Yazma Eserler Kurumu Bagkanlig1, 2016)
Dioscorides
2 El-Kanun Fi’t- Tib Ibn-i Sina 10.yy Kitap (Esin Kahya ¢evirisi, Atatiirk Kiiltiir Merkezi, 2020)
3 Tabibin Ahlaki ve Bir | Ebu Bekr 10.yy Kitap (Merkezefendi Geleneksel Tip Dernegi, 2013)
Saatte Sifa Risalesi Muhammed bin
Zekeriyya er-
Razi
4 Terctime-i Kamilii's- Ali b. Abbas el 10.yy Kitap (Tuncay Boler, Kesit Yaynlari, 2014)
Sind'a Mecusi
5 Physica Hildegard von 12.yy Yiiksek Lisans Tezi (Yurdagiil Ertem, Fatih Sultan Mehmet Vakif
Bingen Universitesi Bilim Tarihi Anabilim Dal, 2019)
6 Terciime-i Miifredat-1 | Ibn-i Baytar 13.yy Kitap (Saghk Bilimleri Universitesi, 2017)
Ibn-i Baytar
7 Yadigar Ibn-i Serif 15.yy Kitap (Merkezefendi Geleneksel Tip Dernegi, 2004)
8 Kitabu’l Miintehab Abdiilvehhab 15.yy Kitap (Merkezefendi Geleneksel Tip Dernegi, 2005)
fi’t- Tib bin Yusuf bin
Ahmed el-
Mardani
9 Miicerrebname Sabuncuoglu 15.yy Kitap (ilter Uzel, Atatiirk Kiiltiir Merkezi, 2000)
Serefeddin
10 | Hulasatu’t- Tib Hekim Bereket 15.yy Yiiksek Lisans Tezi ( Aydin Demir, Hacettepe Universitesi Saglik
Bilimleri Enstitiisii, 2010 — Gizem Dogru, Dogu Akdeniz
Universitesi, 2015)
11 | Miifid (Nazmii’t Muhyiddin Mehi | 15.yy Doktora Tezi (Emel Kaya Gézlii, Selcuk Universitesi Sosyal Bilimler
Teshil) Enstitiisii, 2008)
12 | Kemaliyye Seyhiilislam 15.yy Kitap (Ali Haydar Bayat, Merkezefendi Geleneksel Tip Dernegi,
Ibn-i Kemal 2007)
13 | Musa bin Hamon ve Yayima 15.yy Kitap (Ali Haydar Bayat, Merkezefendi Geleneksel Tip Dernegi,
Dis Tababetine Katkis1 | Hazirlayan: 2012)
Ahmet Zeki
Izgor
14 | Merkezefendi Merkezefendi 15.yy Kitap (Hazirlayan: Efsun Sertoglu, Merkezefendi Geleneksel Tip
Terkipleri Dernegi)
15 | Cerrah-name (Alaim-i | Ibrahim Bin 16.yy Kitap (Tiirkiye Yazma Eserler Kurumu Bagkanligi, 2016)
Cerrahin) Abdullah
16 | Niizhet-iil Ezhan fil Hekim Davut 16.yy Doktora Tezi (Sadik Nazik, Cukurova Universitesi Saglik Bilimleri
Islah-il Ebdan bin Omer El- Enstitiisii, 2015)
Antaki
17 | Nesati Yag1 Dervig Mehmed | 16.yy Kitap (Nil Sari, Ramazan Tug, Merkezefendi Geleneksel Tip Dernegi,
2009)
18 | Terceme-i Cedide fi’l- | Mehmed bin Ali | 17.yy Kitap (Merkezefendi Geleneksel Tip Dernegi, 2006)
Havasil-Miifrede
19 | Lehcetii’l-Liigat Seyhiilislam 18.yy Kitap (Ahmet Tiirkkilig, Tlirk Dil Kurumu Yayinlari, 1999)
Mehmed Efendi
20 | Ma-Hazara Fi't- Ebt Bekir 18.yy Yiiksek Lisans Tezi (Sule Yiiksel Ozkaya, Marmara Universitesi
Tibbi'r- Rihani ve'l- Nusret Efendi Tiirkiyat Arastirmalar1 Enstitiisii, 2017)
Cismani
21 | Kolera Risalesi ilyas Matar 19.yy Kitap (Kitap¢1 Karabet, 1983)
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2. Bulgular

Incelenen 25 tibbi bitkiyle ilgili sirastyla su bulgulara ulasilmistir:

Artemisia absinthium (Acipelin) bitkisinin sindirim sistemi tedavisinde mide tizerindeki etkisi yazma
eserlerde de verilmistir. Aci pelinin antihelmintik etkisi giiniimiizde bilimsel anlamda etkileri EMA tarafindan rapor
edilmistir [2]. Ayrica modern veteriner hekimlik arastirmalarinda da kiigiikbas hayvanlar {izerinde etkisi lizerinde klinik
calismalar bulunmaktadir [3]. Incelenen yazma eserlerde bitkinin sagirlik tedavisinde kullanim bilgisiyle ilgili klinik
caligmalar faydali olacaktir kanaatindeyiz.

Rosmarinus officinalis (Biberiye) bitkisinin yazma tip eserleri ve halk tibbinda sindirim sisteminde mide
agrisi, mide hastaliklar1, hazimsizlik, mide gazi ve istahsizlik tedavisine yonelik kullanilmaktadir. Biberiye giliniimiizde
hem baharat bitkisi hem de tibbi bitki olarak yayginlikla kullanilmaktadir. Biberiye, hem geleneksel tip eserlerde hem
de giiniimiiz halk tibb1 ve arastirmalarinda sa¢ dokiilmesi iiriinlerinde kullanilabilecegi belirtilmistir. 86 hastanin %15’in
kontrol grubu olarak secildigi ¢ift korlii 7 ay siiren bir klinik ¢calismaya gore [3], biberiye ucucu yaginin kafa derisine
stirilmesi ile hastalarin %44 ’tinde kellik tedavisine yardimeci olabildigi goriilmiistir.

Achillea millefolium (Civanperg¢emi) bitkisinin geleneksel tip konulu kitaplarda yara tedavisinde kullanildig:
belirtilmektedir. Bu kullanimin bitkinin halk tibbinda ve giliniimiizdeki bilimsel kullanim ile ortlistiig goriliirken,
bitkinin karsilik bulunamayan arastirmalarina bakildiginda; géz bulanikligi tedavisinde kullanildigi Terciime-i Miifredat
ve Physica adli eserlerde belirtilmesine ragmen ayni kullanimin halk tibb1 ve giiniimiizdeki bilimsel kullaniminda yer
almadig1 goriilmektedir. Civanperceminin kan durdurucu etkisi Materia Medica’da ve halk tibbinda bahsedilmistir.
Fakat giintimiizdeki inceledigimiz bilimsel ¢aligsmalarda bu etkinlik tizerinde ¢alisilmadigi goriilmiistiir. Civanpergemi
giiniimiiz halk tibbinda yayginlikla kadin hastaliklarinda da kullanildigi goriilmektedir. Inceledigimiz eserlerde
civanper¢emi bahsinde bdyle bir kullanima rastlanmamuigstir. Bitkinin 6strojenik aktivite gdsterdigi yapilan bir invitro
calisma ile gosterilmistir. Buna gore civanper¢eminden elde edilen metanollii ekstrenin MCF-7 hiicre testinde pozitif
ostrojenik etki gosterdigi bu etkinin de bitki bilesimindeki apigenin ve luteolin maddelerinden kaynaklandigi
gosterilmistir [4]. Civanpercemi hemoroit ve yara tedavisinde {i¢c donemde de literatiire bagli olarak teyit edilmistir.
Hemoroit tedavisinde kullanimiyla ilgili 2017 yilinda Fasa Universitesi’nden Mohammad Hashem Hashempur ve
arkadaglar1 tarafindan Geleneksel Iran tibbimi baz alarak yaptiklari g¢alismada civanpergemi dahil 105 bitkiyi
incelemisler. Civanpergeminin etkinligi de bu ¢aligmada rapor edilmistir [5].

Nigella sativa (Corekotu) bitkisi sindirim sistemi tedavisinde soguk alginhigi, balgam soktiiriicii, agr1 kesici
etkisi oldugunu belirten geleneksel tip kitaplarimdaki kullanim bilgisiyle bu bitkinin kullanim1 hem halk tibbinda hem
de gilinlimiizdeki bilimsel kullanimlarmin ortiistiigli goriilmektedir. Yine ¢drekotu bitkisinin siit arttirici, adet soktiiriicii
olarak kullanildig1 yazma eserlerde belirtilmistir. Bu kullanimin hem halk tibbinda hem de giintimiizdeki bilimsel
kullanimu ile Ortiistiigii goriilmektedir. Corekotu giiniimiizde hem baharat hem tibbi bitki olarak ¢ok yaygin bir sekilde
kullanilmaktadir. Halk tibbinda adet soktiiriicii, siit arttirici, soguk alginligt iyilestirici, mide agrist vb agrilarda agri
kesici etkileri igin yayginlikla sagaltimda kullanilmaktadir. Bu kullanimlarin eskiden beri devam ettigini geleneksel tip
eserler de bize teyit etmektedir. Corekotu tohumlarindan giiniimiizde soguk pres yontemiyle sabit yag elde edilmektedir.
Corekotu yagi da tohumu da “timokinon” maddesi ihtiva etmektedir. Corekotu bagisiklik sistemini gii¢lendirerek soguk
alginliginda iyilestirici etkisi bulunmaktadir. Timokinon maddesinin bagisiklik sistemini gii¢lendirici etkisi giiniimiiz
aragtirmalarinca da gosterilmistir [5].

Laurus nobilis (Defne) bitkisinin mide agrisi, hazimsizlik, istahsizlik, sindirim zorlugu tedavisinde
kullanildigr bilgisi Materia Medica, Musa Bin Hamon’in kitabinda belirtilmistir. Bu kullanimin hem halk tibbinda hem
de giiniimiizdeki bilimsel kullanimi ile ortiistiigii goriilmektedir. Ayni tibbi bitkinin sa¢ dokiilmesi i¢in kullanildig:
Alaim-1 Cerrahin adli eserde belirtilmistir. Romatizma tedavisinde, agrilarin giderilmesinde ve soguk algimnliginda
kullanim1 Miicerrebname, Yadigar ve Alaim-i Cerrahin adli tip eserlerinde belirtilirken, bitkinin bu kullaniminin halk
tibb1 ile ve bilimsel kullanimi ile ortiistigli goriilmiistiir. Hem ugucu yag hem de sabit yag giiniimiizde sa¢ dokiilmesi
rahatsizlig1 i¢in yayginlikla kullanilmaktadir. Defne ugucu yag bilesiminde 1-8 sineol maddesi icerdigi i¢in antiviral
aktivite gosterdigi i¢in Loizzo ver arkadaslari tarafindan HSV-1 ve SARS-CoV’e karsi etkinligi olduk¢a yiiksek
bulunmustur [6]. Bu bilgiler bitkinin geleneksel tip eserlerinde ve halk tibbinda kullanim bilgisini desteklemektedir.
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Malva sylvestris (Ebegiimeci) bitkisinin, solunum yolu rahatsizliklarinda (oksiiriik, zatiirre, bronsit, ses
kisiklig1, nezle vb) etkili oldugunu belirten kitaplar; Yadigar, Lehcetii'l-Liigat, Terciime-i Miifredat-1, Aldim-i Cerrahin,
Miintahab-1 Fit’t-Tibb, Tahzibul Mathiin El Kanun seklindedir, bu bitkinin kullaniminin hem halk tibbinda hem de
giiniimiizdeki bilimsel kullanimi ile uyumludur [1]. Ebegiimeci, ililkemizde hemen her bolgede, her donemde
goriilebilmektedir. Bitki halk tibbinda, giiniimiiz bilimsel arastirmalarinda ve geleneksel tip eserlerde kullanim amaci
acisindan benzerlik gostermektedir. Halk tibbinda hemen her bolgede ve her hastalikta kullanimi olan bir bitki oldugu
inceledigimiz halk tibbi kaynaklarina dayali olarak tespit edilmistir. Bitkinin oksiiriik, bronsit gibi rahatsizliklarda
kullanimini giiniimiiz aragtirmalar1 da onaylamaktadir. Bilesimindeki yiiksek oranda bulunun miisilaj maddesi bitkiye
yumusatict etkinlik kazandirmaktadir. Ebegiimeci yapraklarinda izole edilen bir polisakkarit antikompleman aktivite
gosterdiginden yangi yanitini modiilasyona ugrattigt bildirilmistir [7]. Yine ebegiimeci bilesiminde bulunan ¢inko
saglikli bagisiklik sisteminin bitkisel kaynaklarindan biridir. Bu sebeple de soguk alginlifinda iyilestirici olarak dteden
beri kullanildigina agiklik getirebilir. Giiniimiizde gerek iilkemizde gerekse de Avrupa iilkelerinde Oksiiriik suruplari,
bitki caylar1 vb takviye edici iiriinler igerisinde kullamldig1 goriilmektedir. Ulkemizdeki dksiiriik surubu olan iiriinler
“g1da takviyesi” olarak smiflandirilan tirlinler arasindadir.

Althaea officinalis (Hatmi) bitkisinin 6ksiiriik, grip, bronsit, solunum yollar: tahrisi, ates, bas agrisi, gogiis
yumusatici etkileri i¢in kullanildigini belirten kitaplar Musa Bin Hamon, Physica, Materia Medica, Yadigar, Hulasatu’t
Tibb, Miifid (Nazmii’t-Teshil)’dir. Bu kullanimin bitkinin halk tibbinda ve gilinlimiizdeki bilimsel kullanimi ile
ortiistiigli goriilmektedir [1].

ESCOP, WHO vb. otoritelerce monograflari yayimlanan, farmakopelerde standartlari belirlenmis olan hatmi tiirii
Althaea officinalis tiiriidiir. Bu tiiriin kokleri, cicekleri ve yapraklari tedavide kullanilir. Ulkemizde genellikle hatmi
olarak “Alcea sp.” tiirleri kullanilmaktadir. Oksiiriik suruplarinda tibbi hatmi ekstreleri de kullanilmakta; genellikle
kekik, ebegiimeci ile birlikte formiile edilmektedir. Ulkemizde de Geleneksel Bitkisel Tibbi Uriin kapsaminda hatmi
igeren bir Uiriin 6ksiiriik ilact olarak ruhsatlandirilmustir.

Bitkinin Okstiriik karsiti etkinligi i¢in antitlissif aktivite ¢alismalar1 da in vivo ve in vitro kosullarda yapilmigtir.
Caligsmalarda hatmi kokiinde bulunan ramnogalaktofuronan maddesinin bu etkiden sorumlu oldugu belirlenmistir. Buna
gore hatminin ekspektorasyonu arttirdigi, oksiirme siddeti ve ataklari azalttigi rapor edilmistir. Yine ayni ¢aligmaya
gore narkotik etkili oksiiriik ilaglarina gore daha zayif etkili oldugu, narkotik olmayanlara gore de daha giicli etkili
oldugu tespit edilmistir [8].

Vitex agnus-castus (Hayit) bitkisinin kadin hastaliklarinin tedavisinde kullanildigi bilgisi Materia Medica,
Niizhetii’l-Ezhan fi Islahi’l-Ebdan, Terceme-i Cedide Fi'l-Havassi'l-Miifredede belirtilmektedir. Bu kullanimin bitkinin
halk tibbinda ve giiniimiizdeki bilimsel kullanimi ile rtiistiigii goriilmiistiir [1].

Giliniimiizde yapilan bilimsel arastirmalar bitkinin kadin hastaliklarinda etkin oldugunu rapor etmistir. Jinekoloji
uzmanlarinin yiiriittiigii ok merkezli gézlemsel bir ¢alismada kontrol grubu olmadan, adet 6ncesi gerginligi (pms) olan
1634 hastaya, herbiri 1,6-3 mg ekstre igeren (20 mg drog esdegeri) hayit kapsiillerinden giinde 2 adet verilmistir. Ug
donemlik uygulamadan sonra baslica sikayetlerdeki (depresyon, anksiyete, yeme istegi, agirt 6dem vb.) degisiklikler
konusunda anket diizenlenmistir. Anket sonucuna goére %93 oraninda azaltma/bitis kaydedilmistir. Doktorlarin %85°1
genel degerlendirmede klinik etkisini iyi/cok iyi bulurken hastalarin %81°1 tedavi sonrasi durumlarini ¢ok iyi olarak
degerlendirmistir. Gogiislerdeki rahatsizligin siddeti 3 ay sonra olduk¢a azalmistir [9].

Hayit gegmisten giinliimiize tedavide kullanilan 6nemli tibbi bitkilerden biridir. Geleneksel tip metinlerinde bahsi gegen
kullanim sekilleri ile halk arasindaki kullanim sekilleri ve amaci giiniimiizde de gegerliligini korumaktadir.

Bilimsel ¢alismalarda sadece hayit meyvelerinin kullanimi aktarilmis olmasina ragmen gerek halk arasinda gerekse de
geleneksel tip metinlerinde ¢icek, yaprak ve meyveleri de kullanildig1 tespit edilmistir. Bilimsel ¢aligmalar genellikle
kadin hastaliklar1 konusunda etkilerine yogunlagmis, gelenekteki kullanim amagclar1 konusunda klinik olarak ¢alisma
yapilmadigr goriilmiistiir. Hay1t bitkisi ile ilgili kadin hastaliklarindaki etkileri disindaki etkinliklerin klinik ¢aligmalarla
desteklenmesi faydali olacaktir. Ulkemizde hayit meyve ekstresi iceren, kadin hastaliklarinda recete edilen bir ilag
eczanelerde satisa sunulmaktadir.

Cichorium intybus (Karakavuk) bitkisinin incelenen 21 geleneksel tip kitapla, halk tibb1 ve giinimiizdeki
bilimsel kullanimina dayali {i¢ donemi igeren ortak kullanim goriilmiis, sindirim sistemine ydnelik kullanimi da halk
tibb1 ve giinlimiizdeki bilimsel kullanimi ile ortiismektedir. Bitkinin kabizlik, karaciger hastaliklarindaki kullanimi,
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sarilikta, bobrek taslarinin diistiriilmesinde, kanserde kullanimi basliklar1 da geleneksel tip metinlerinde, halk tibbinda
ve gliniimiiz bilimsel literatiiriindeki bilgilerle uyumludur. Cichorium intybus bilesiminde bulunan polisakkaritlerin
yapilan ¢aligmalara gére mideyi gecip kalin bagirsakta fermantasyona ugramasi sebebiyle bagirsaktaki bifido bakteri
popiilasyonunu uyardigindan kolon hastaliklar1 ve diyabet gelisiminde azalma gézlemlenmekte oldugu rapor edilmistir.
Yine hindiba yiyen yash bireylerin karaciger islevlerinde diizelme goriildiigii bildirilmistir [1].

Tilia plathyphyllos (Ihlamur) bitkisinin soguk algmligi, nezle, Oksiiriik tedavisinde etkili oldugu bilgisi
Lehcetii'l-Liigatta belirtilmistir. Bu kullanimin bitkinin halk tibbinda ve giiniimiizdeki bilimsel kullanimu ile ortiistiga
goriilmiistiir. Glinlimiizde bitkinin diiiritik, ates diigiiriicli, soguk alginliginda iyilestirici etkileri i¢in halk arasinda
yayginhikla kullamldigi goriilmektedir. Ihlamur, Tiirk, Alman, Avrupa, Ingiliz, isvigre, Macar Farmakopelerine ve
Alman E Komisyonu monograflarina kayitli drog olarak bilimsel literatiirde de yer almaktadir. Giiniimiizde Avrupa’da
eczanelerde satis1 yapilan ilag formu da bulunmaktadir.

Yapilmis bir biyolojik aktivite bir ¢alismasina gdre thlamurun antimikrobiyal ve antioksidan aktivitesinin oldugu
gozlemlenmistir. Arastirmacilar, ¢aligma sonucuna ve etnobotanik bulgulara dayanarak, bogaz enfeksiyonlarinda
bitkinin ekstresinin yardime1 olacak bir ekstre olarak kullanilabilecegini belirtmistir [11].

Urtica dioica (Isirgan) bitkisinin bobrek tagi, romatizmal agrilar, erkek tireme organlari saghig: tedavisinde

etkili oldugunu belirten geleneksel tip kitaplar; Lehcetii'l-Liigat, Niizhetii’l-Ezhan fi Islahi’l-Ebdan, Terciime-i
Miifredat-1, Tahzibul Mathiin El Kanun, El- Kanun Fi’t Tibb seklindedir, bu bitkinin kullaniminin hem halk tibbinda
hem de giintimiizdeki bilimsel kullanimi uyumludur. Baz1 klinisyenler 1sirgan yapragi ekstresini klasik steroit olmayan
yangi giderici ilaglar (NSAEI’ler) ve diger analjeziklerle kullanmaktadir. Eldeki kanatlar, tedaviye 1sirgan eklenmesinin,
analjeziklerin dozunu azaltabilmekte oldugunu gostermektedir [12].
Isirgan hem geleneksel tip metinlerinde hem de halk tibbinda romatizmal agrilar, eklem agrilart vb. durumlarda etkin
olduguna deginilmistir. Giinlimiizde yapilan klinik ¢alismalar da bu kullanimi dogrulamaktadir. Bir ¢aligmada 27 hasta
tizerinde randomize ¢ift korlii galismaya gore bilek ve bas parmaklarinda orteoartriti olan hastalara bir hafta siireyle agri
olan bélgeye 1sirgan uygulanmig, plasebo olarak da Lamium album yapraklart kullamlmistir. Sonuglar anketle
belirlenmis, plaseboya gore belirgin farkta 1sirgan etkin bulunmustur. Urtica dioica bitkisinin idrar yollarna iyilestirici
etkisi geleneksel tip kitaplarda ve halk tibbinda ge¢mektedir. Bitki giiniimiizde de prostat rahatsizliklarinda
kullamlmaktadir. lyi huylu prostathipertrofisinde etkinligini incelemek amaciyla 6 ay siireli 620 hasta iizerinde
yiriitiilen, randomize ¢ift korlii ve plasebo kontrollii bir klinik ¢aligma yapilmistir. 6 aylik siire sonunda 1sirgan kullanan
hastalarin %81’inde idrar yollar1 problemlerinde azalma ger¢eklesmistir. Isirgan iceren prostat i¢in hazirlanmis olan
iiriinler bugiin eczanelerde satilmaktadir [13].

Valeriana officinalis (Kediotu) bitkisinin sinir sistemi tedavisinde kullanildig1 bilgisi arastirilan 21 geleneksel
tip kitapta bahsedilmemektedir. Bitkinin halk tibb1 ve giiniimiizdeki bilimsel kullaniminda olan sedatif etki, arastirilan
geleneksel tip kitaplarda rastlanmamigtir. Valeriana officinalis tiirii kediotu yerine Anadolu’da daha yaygin olarak
yetismekte oldugundan Valeriana dioscoridis tiirii kullanilmaktadir. GBTU kapsaminda 2021 verilerine gére Valeriana
officinalis ekstresi ii¢ iiriin bulunmaktadir. Valeriana officinalis’in sinirsel gerginlik ve uyku bozukluklarinda kullanimi
EMA, WHO, ESCOP ve Komisyon E monograflarinda onaylanmistir. Cift korlii bir ¢alismada, Valeriana officinalis
ekstresinin (450 mg-900 mg) plaseboya oranla uykuya gecis siiresini kisalttigi goriilmiistiir. Ayn1 ¢alismada uyku
sikayeti ve diizensiz uykusu olanlarda, uyku kalitesini arttirdig1 goriilmistiir [ 10].

Rosa canina (Kusburnu) bitkisinin sindirim tedavisinde etkili oldugu Terciime-i Miifredat adli eserde
belirtilmistir. Materia Medica’da dizanteri, sindirim bozuklugu ve bogaz tahrisi i¢in kayithidir. Bu kullanimin bitkinin
halk tibbinda ve giiniimiizdeki bilimsel kullanimi ile 6rtiismekte olup, ayrica solunum sistemi tedavisinde kullanildig1
bilgisi arastirilan 21 geleneksel tip kitapta gecmemesine ragmen fakat bitkinin solunum sistemine yonelik kullanimi
halk tibb1 ve giiniimiizdeki bilimsel kullanimi uyumludur. Hemoroit, balgam soktiiriicii, nezle, grip, bobrek iltihab,
romatizma gibi rahatsizliklar i¢in halk tibbinda yayginlikla kullanilmaktadir. Kusburnu halk tibbinda yayginlikla
hemoroit tedavisinde kullanilmaktadir. Bu konuda igerisinde kugburnu da olan bir preparatin etkinligi, in vivo olarak 96
hastada ¢ift korlii ve plasebo kontrollii klinik ¢alisma yapilmistir. Caligma sonucuna gére semptomlarin giderilmesinde
etkin bulunmustur [14].

Yine bitkinin eklem agrilar1 ve romatizmada kullanimi halk tibbinda kaydedilen kullanim sekilleridir. Bu ydnde
Warholm ve arkadaslar1 tarafindan kalga ve diz eklemlerinde osteoartrit sikayeti olan 100 hasta {izerinde bir klinik
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calisma yapilmistir. Arastirma sonucuna gore standardize kusburnu tozu ile tedavi edilen hastalarin %64,6’sinda
sikdyetlerde azalma goriilmiistiir[15].

Cistus creticus (Laden) bitkisinin solunum rahatsizliklar1 ve soguk alginligi tedavisinde kullanildigi Musa bin
Hamon ve Miifid adli eserlerde belirtilmistir. Bu kullanim bitkinin halk tibbinda kullanimi ve giinimiizdeki bilimsel
kullanimi ile de ortiigmektedir. Yiiksek oranda igerdigi fenolik bilesenler ve flavonoidler sebebiyle antibakteriyel,
antioksidan ve DNA koruyucu etkileri ortaya konmustur. Icerdigi yiiksek orandaki epigallokatesin gallat maddesi
sebebiyle antioksidan kapasitesi yesilcaydan yiiksek bulunmustur. Bu polifenoller sayesinde antibakteriyel, antifungal
ve antienflematuvar etkileri rapor edilmistir. Bitkinin {ist sonulum yollarinda etkinligi ile ilgili de klinik galigmalar
bulunmaktadir. Ulkemizde yetisen Cistus tiirlerinin kurutulmus orneklerinden hazirlanan ekstrelerin Streptococcus
faecalis, Staphylococcus aureus, Bacillus cereus, Escherichia coli mikroorganizmalarina karsi etkinlikleri de
saptanmigtir [16]. Giiniimiizde Cistus o6zleri igeren pastil, surup vb ilag formu eczanelerde soguk alginlig
rahatsizliklarina karsi satisa sunulmaktadir.

Origanum majorana (Mercankosk) bitkisinin sindirim sistemi (mide fesadi, mide agrilar1) tedavisinde
kullanildigr bilgisi Dervis Mehmed, Nesati Yagi risalesinde belirtilmistir. Bu kullanimin hem halk tibbinda hem de
giiniimiizdeki bilimsel kullanimi ile ortiistiigii goriiliirken, bitkinin halk tibbi ve giiniimiizdeki bilimsel kullanimi ile
ilgili karsilik bulunamayan bir sonucu ortaya ¢ikmadigi goriilmektedir. Yeni yapilan bir ¢alisma mercankoskiin, ileri
glikasyon {rlinlerin (AGE) {iretilmesini inhibe etmede etkili oldugu gosterilmistir. Diyabetli hastalarda lipid
peroksidasyonu inhibe ederek, oksidatif stresi hafifletip bobrek hasarini 6nledigi veya erteledigi belirlenmistir. Ayrica
ileri glikasyon son {irinleri denilen AGE ile ilgili kronik tablolar1 Onleyebilecegi veya diizeltebilecegini ortaya
koymustur [1].

Myrtus communis (Mersin) bitkisinin sindirim sistemi tedavisinde etkili oldugunu belirten geleneksel tip
eserleri Materia Medica, Yadigar, Aldim-i Cerrdhin, Dervis Mehmed’in risalesi, Terceme-i Cedide Fi'l-Havassi'l-
Miifrede, Miifid (Nazmii’t-Teshi) seklindedir, bu bitkinin kullaniminin hem halk tibbinda hem de giiniimiizdeki bilimsel
kullanimi ile Ortiistigi goriilmekte, ayni tibbr bitkinin integumenter sistem tedavisine yonelik kullanildig: bilgisi ise
Materia Medica, Kemaliyye, Terciime-i Miifredat-1, Dervis Mehmed’in risalesi, Terceme-i Cedide Fi'l-Havassi'l-
Miifrede de belirtilmekte, bu kullanimin da hem halk tibbinda hem de giiniimiizdeki bilimsel kullanimi ile Grtistigii
goriilmiistiir. Bitkinin dig agris1 tizerindeki etkisi oldugunu belirten geleneksel tip kitaplari; Alaim-i Cerrahin, Hulasatu’t
T1ibb, Miifid (Nazmii’t-Teshil) olup, bitkinin bu kullaniminin halk tibbinda ve giiniimiizdeki bilimsel kullaniminda
karsilik buldugu goriilmektedir. Tiim diinyada yaygimlikla kullanilan Melaleuca alternifolia (tea tree, cay agaci)
bitkisinin ait oldugu mersingiller familyasina adin1 veren bitki mersindir. Covid onlemleri sebebiyle ¢ok sik tavsiye
edilen ¢ay agaci gibi Myrtus communis bitkisinin de arastirilmasi gerekmektedir. Maryam Azimi, Fatemeh Sadat
Hasheminasab isimli iki bilim insam [17], geleneksel iran tibbindaki kaynak eserlerindeki mersin bitkisinin
kullanimindan hareketle, mevcut covid-19 tedavi protokoliine “mersin” bitkisinin eklenmesiyle ilgili klinik ¢aligmalar1
devam ettirmektedir. Yine ayni ekip mersin surubunu tedavi araci olarak kullanma konusundaki g¢aligmalarini da
stirdiirmektedir. Giiniimiizde mersinin yaprakli herba aksamindan distilasyonla ugucu yag elde edilmekte, aromaterapi
alaninda degerlendirilmektedir. Mersin ugucu yag jel kapsiillerin igersinde, standardize formda bronsit gibi iist solunum
yolu enfeksiyonlarinda Avrupa iilkelerinde kullanilmaktadir.

Glycyrrhiza glabra (Meyankdkii) bitkisi iilser, ishal vb. gibi sindirim sistemi hastaliklarinda, Materia Medica,
El- Kanun Fi’t Tibb, Physica, Niizhetii’l-Ezhan fi Islahi’l-Ebdan eserlerinde kullanimina deginilmistir, Bitkinin bu
kullaniminin hem halk tibbinda hem de giintimiizdeki bilimsel kullanimui ile ortiistiigii goriiliirken; bitkinin halk tibb1 ve
glinlimiizdeki bilimsel kullanimi Ortiismektedir. Solunum sistemi iizerinde ses kisikligi, balgam soktiiriicli, gogiis
yumusatici, Oksliriik, nefes darligi vb. gibi hastaliklarda kullanimi Materia Medica, El- Kanun Fi’t Tibb, Physica,
Merkez Efendi, Lehcetii’l Liigat, Alaim-i Cerrahin adli eserlerde belirtilmistir. Bitki halk tibbinda da giiniimiiz
arastirmalarinda da ses kisikligi, okstiriik, bronsit, soguk alginlig: sikéyetlerinde kullanilmaktadir. WHO tibbi bitkiler
monograflarinin meyankokii bahsinde peptik tilserde kullanimi konusunda yapilan bir klinik ¢alisma sonucuna gore 15
hastada peptik iilser semptomlarinin azaldigi goriilmiis, iyilesmenin %75 oraninda hizlandig: tespit edilmistir. Yine
WHO monograflarina gore antitiissif ve ekspoktoran etkinligi mukus sekresyonunu hizlandiran glisirizin maddesine
baghdir diyerek oksiiriikk tedavisinde kullanimimi onaylamistir [18]. Meyankdkii gliniimiizde soguk algmligi ve iist
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solunum yollar1 i¢in ¢ay, pastil vb. formlarda eczanelerde yer almaktadir. Kozmetik sektoriinde de leke agici kremlerin
igerisinde kullanilmaktadir.

Sambucus nigra (Karamiirver) bitkisinin solunum sistemi tedavisine yonelik olarak kullanildigini1 Terceme-i
Cedide Fi'l-Havassi'l-Miifrede adli eserde belirtilmistir. Bitkinin bu kullamminin hem halk tibbinda hem de
giintimiizdeki bilimsel kullanimu ile ortiistiigii gortiliirken; bitkinin halk tibb1 ve giiniimiizdeki bilimsel kullanimi ile
ilgili kargilik bulunamayan bir sonucu yoktur. Kara miirver iilkemiz florasinda dogal olarak yetigen, antosiyanince
zengin, bagisiklik sistemi i¢in ¢ok kiymetli bir tibbi bitkidir. Bitkinin gerek halk arasinda, gerek giiniimiiz tibbinda ve
gerekse de geleneksel tip eserlerde solunum rahatsizliklari i¢in kullaniliyor olmasi bitkinin &teden beri bu anlamdaki
iyilestirici etkisini onaylar niteliktedir. Bitkiyle ilgili antiviral, antienflamatuvar, antikanser, antidiyabetik, bagigiklik
sistemi, antibakteriyel, brongiyal sekresyonu arttirici, antioksidan etki, diiiritik etki ¢alismalari yapilmistir. Yapilan
antiviral etki odakli randomize, plasebo kontrollii, ¢ift-kdrlii bir klinik calismada, meyvelerinden iiretilen Sambucol
meyve ekstresi, grip baglangic semptomlar1 yasayan 60 hastaya, 5 giin siireyle giinde 4 defa 15 ml verilmistir.
Semptomlar 8 giin siireyle izlenmistir. Tedavi grubunda, ortalama 3-4 giin sonra iyilesme goriliirken, plasebo
grubununda iyilesme siiresi 7-8 giine kadar uzamistir [19]. Yine bitkinin bagisiklik sistemini giiglendirici etkisiyle ilgili
bilinen immiinstimiilan triinlerle karsilastirilmig, kontrole gore stokinlerin {iretimini daha yiiksek oranda arttirdiklari,
dolayis1 ile immiin sistemi aktive edici 6zelligi saptanmistir [20]. 2020 covid-19 pandemisi sirasinda salgin1 6nlemek,
bagisiklik sistemini gii¢lendirmek amaciyla bitkisel olarak en ¢ok tavsiye edilen tiirlerden biri karamiirver bitkisidir.
Kara miirver’den “sambucol” gibi ilaglarin yanisira, farkli isimlerle suruplari, pastilleri eczanelerde gliniimiizde satisa
sunulmaktadir.

Melissa officinalis (Ogulotu) mide, bagirsak problemleri, agiz kokusu, nefes darligi tedavisinde etkili
oldugunu belirten geleneksel tip eserleri El- Kanun fi’t Tibb, Materia Medica, Lehgetii’l Liigat, Terciime-i Miifredat-
r’dir. Bitkinin bu kullanimi hem halk tibbinda hem de giiniimiizdeki bilimsel kullanimi ile Ortiistiigii goriilmektedir.
Ayrica kalp agrisi, beyindeki tikaniklik, uykusuzluk, depresyon, melankoli, huzursuzluk tedavisinde de kullanildig:
Materia Medica, El- Kanun fi’t Tibb, Lehcetii'l-Liigat, Ma-Hazara Fi't-Tibb1'r-Rihani Ve'l-Cisméni adli eserlerde
belirtilmigtir. Bu kullanimin da hem halk tibbinda hem de giliniimiizdeki bilimsel kullanimi ile ortiismektedir[1].
Ogulotunun giiniimiiz modern literatiirdeki sinirsel uyku problemleri, tedirginlik, huzursuzluk, asabiyet, kalp
rahatsizliklari, migren agrilarinin giderilmesinde kullanildig1 kayitlidir. Bitki haricen Herpes labialis’in sebep oldugu
ucuk tedavisinde kullanilmaktadir Bitkinin giiniimiizdeki klinik arastirmalarina baktigimizda geleneksel tip eserlerdeki
zihinsel ve ruhsal marazlarda kullanimi konusunda klinik ¢aligmalarla dogrulanmis sonuglar1 gorebiliriz. Bir ¢alismaya
[21] gore ciddi demans problemi olan 72 hasta iizerinde yapilan, ¢ift-korlii, plasebo kontrollii bir ¢aligmada, Melisa
officinalis ucucu yagi ile aromaterapi uygulamasi yapilmis, 4 hafta sonrasinda hastalarin plaseboya gore daha az
ajitasyon, olumlu aktivitelerde daha ¢ok zaman gegirdikleri gézlenmistir. Yine 65-80 yaslarindaki hafif ve orta siddette
6 aylik Alzheimer ge¢misi olan hastalara, 4 ay siireyle giinde 60 damla melisa ekstresi verilmistir. Siire sonunda
hastalarin plaseboya gore biligsel faaliyetleri anlamli derece artmustir. Ekstre alan kisilerde daha az ajitasyon gortilmiis
ve yan etki saptanmamistir. Bitkinin geleneksel tip metinlerinde ve giiniimiiz halk tibbinda yatistirici, huzursuzluk,
uykusuzluk gibi durumlarda kullanildigi kaydedilmistir. Bu konuda da Cases ve arkadaslari [22] tarafindan bir klinik
calisma yapilmigtir. Hafif, orta siddetli anksiyete ve uyku bozuklugu tedavisi i¢in yapilan tek merkezli ¢aligmada,
Melissa officinalis standardize yaprak ekstresi, orta ve ileri siddette anksiyete ve uyku bozuklugu olan 20 kisiye, 15 giin
boyunca giinde iki kez 600 mg uygulanmistir. Arastirma sonucuna gore anksiyete olusumu %18, uykusuzlugu %42
oraninda azaltmustir.

Viscum album (Okseotu) bitkisinin safra, ddem, tansiyon vb. hastaliklarin tedavisinde kullanildig1 Miintahab-1
Fit’t-Tibb, Terceme-i Cedide Fi'l-Havassi'l-Miifrede adli eserlerde belirtilmistir. Bitkinin bu kullaniminin hem halk
tibbinda hem de giinlimiizdeki bilimsel kullanimu ile ortiistiigli goriilmekte olup; ayni bitkinin karsilik bulunmayan
aragtirmalaria baktigimizda “Miintahab-1 Fit’t-T1ibb” ve Hulasatu’t Tibb’da bitkinin yara tedavisi ve kirpik batmasinda
etkisi oldugunun belirtilmesi halk tibbinda rastlanirken, giiniimiizdeki bilimsel kullaniminda rastlanmamaistir ve ayrica
giiniimiizdeki bilimsel kullaniminda ve halk tibbinda onkoloji tedavisinde kullanimina etkisi bulundugu tespit edilirken,
arastirmaya dahil olan geleneksel tip kitaplarda bu bilgiye rastlanmamustir. Okseotu, Anadoluda halk tibbinda taninan
ve kullanilan bitkilerden biridir. Bitki halk arasinda kabizlik tedavisinde, idrar soktiiriicii, kuvvet verici, tansiyon
diizenleyici olarak kullanilir. Farkli agag tiirlerinde (ahlat, armut, elma, mese, s6giit, cam, giirgen vb.) ilizerinde parazit
olarak yetisen 6kseotlar1 ile kanser arasinda halk arasinda baglanti kurulmustur. Okseotu bu sebeple kanser tedavisinde
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de geleneksel olarak kullanilagelmistir. Arastirmamizda inceledigimiz halk tibbi kaynaklar1 ve modern aragtirmalar
bitkinin kanserde kullanimini dogrular niteliktedir. Sadece dkseotunun kanserde kullanimi1 konusunda ¢alisan ve farkli
kanser tiirlerinden kemoterapide kullanilan ilag gelistiren Hiscia Enstitiisii halen arastirmalarini stirdiirmekte, Iscador
adiyla iirettikleri ila¢ kemoterapi ajani olarak onkolojide kullanilmaktadir. Sekonder karaciger kanseri {izerine yiiriitiilen
bir klinik ¢aligmada, primer odag: farkli 188 karaciger kanserli hastaya Iscador tedavisi uygulanmis. Iscador kullanan
hastalarin yasam siiresi 9 aya ¢ikarken, tedavi almamis olan 122 hastada ortalama yasam siiresi 5 ay olarak tespit
edilmigtir [23].

Pistacia lentiscus (Sakizagaci) bitkisinin sindirim iilser, mide ve bagirsak hastaliklar1 tedavisinde etkili oldugu
Niizhetii’l-Ezhan fi Islahi’l-Ebdan, Dervis Mehmed’in risalesi, Terceme-i Cedide Fi'l-Havassi'l-Miifrede, Ma-Hazara
Fi't-Tibb1'r-Rhani Ve'l-Cismani, Miicerrebname, Miifid (Nazmii’t-Teshil) eserlerinde belirtilmistir, bitkinin bu
kullanim1 da hem halk tibbinda hem de giiniimiizdeki bilimsel kullanimi ile ortlistiigii goriiliirken; bitkinin halk tibb1 ve
giiniimiizdeki bilimsel kullanimi ile uyumludur. Sakiz agacinin govdesinden elde edilen “recine”ye damla sakizi
denilmektedir. Bu sekilde bir agacin verimli olarak sakiz verebilmesi i¢in 7-10 yaslarina gelmesi gerekmektedir. Damla
sakizi, gidadan kozmetige ¢ok farkli alanlarda kullanim alanina sahip 6nemli ekonomik bir iiriindiir. Giiniimiizde halk
arasinda siklikla ilser, hazimsizlik vb mide rahatsizliklarinda ve yara tedavisinde kullanilmaktadir. Bitkinin bu
amaglarla kullanimi tarihten bugiine aktarila gelmistir. Giiniimiizde bitkinin midevi etkileri ile ilgili klinik ¢aligmalar da
yapilmugtir. Bir ¢alismaya gore, dispepsi sikayeti olan hastalarda ¢ift korlii randomize plasebo kontrollii bir arastirmada
3 hafta boyunca 350 mg/giin dozda toz halde sakiz verilmistir. Tedavi sonrasinda semptomlarin belirgin sekilde
iyilestigi gorilmiistiir [24].

Hypericum perforatum (Sarikantaron) bitkisinin giinlimiizde yaygin sekilde depresyon tedavisinde
kullanildig1 bilgisi arastirilan 21 geleneksel tip kitapta bahsedilmemektedir, fakat bitkinin sinir sistemine ydnelik
kullanimi halk tibb1 ve giiniimiizdeki bilimsel kullanimi ile ortligmektedir. Yara, romatizma, soguk algmnligi, bobrek,
mesane tasi, cesitli agrilarin tedavisinde kullanim Phsyica, Lehcetii'l-Liigat, Niizhetii’l-Ezhan fi Islahi’l-Ebdan,
Terceme-i Cedide Fi'l-Havassi'l-Miifrede, Miicerrebname, Materia Medica eserlerinde belirtilmis, giinimiiz halk tibbi
ve bilimsel aragtirmalarla uyumlu bir kullamm oldugu tespit edilmistir. Giiniimiiz aragtirmalarinda antidepresan,
antiromatizmal, antiviral, antibakteriyel, antikanser, hepatoprotektif etkileri monograflarda kayda ge¢cmistir. Bitkinin
yara tedavisinde kullanimiyla ilgili WHO tibbi bitkiler monograflarinin sar1 kantaron bahsinde yer verilen etkinlik testi
sOyledir: Sar1 kantaronun %20’lik sulu ekstresi kobay ve tavsanda olusturulan yaralarda iyilesmeye sebep oldugu
goriilmistiir. Yapraklari %60 ekstresi siganlarda (0,1 ml/hayvan) olusturulan yaralarda epitelizasyon oran ve kuvvetini
arttirarak iyilesme saglamustir. [1]. Sar1 kantarondan giiniimiizde 6nemli etken maddesi hyperisinin standardize edilmis
formlar1 olan tabletler, zeytinyaginda masere edilen sar1 kantaron yagi iiriinleri bulunmaktadir. Yine bitkiden regete
edilen Felis, Remotive gibi preparatlar eczanelerde satisa sunulmaktadir. Kantaron ¢ayr da demet ve ogiitiilmiis
formlarda aktar ve eczanelerden tedarik edilebilmektedir. Cay1 mide problemleri i¢in, yag1 ise yara ve yanik tedavisinde
halk arasinda kullanilmaktadir.

Plantago lanceolata (Sinirliot) bitkisi solunum sistemi hastaliklar1 (verem, balgam soktiiriicii, akciger agrisi
oksiiriik vb) tedavisinde etkili oldugunu belirten geleneksel tip eserleri Materia Medica, Physica ve Yadigar’dir.
Bitkinin bu kullanimi hem halk tibbinda hem de giiniimiizdeki bilimsel kullanimi, halk tibb1 ve giiniimiizdeki bilimsel
kullanimi uyumlu oldugu ¢alismamizda gériilmistiir. Sinirliot tiirlerinden Plantago major de bu tiir gibi halk arasinda
siklikla kullanilmaktadir. Halk tibbinda ¢iban olgunlastirma, yara tedavisinin yani sira 6ksiiriik, soguk alginligi, verem,
hemoroit, bronsit gibi rahatsizliklarda kullanilmakta oldugu tespit edilmistir. Bitki Komisyon E ve ESCOP
monograflarinda yer almaktadir [25]. Bitkinin geleneksel tip metinleri, halk tibb1 ve giiniimiiz bilimsel verilerine dayali
kullaniminda solunum rahatsizliklarinda kullanildigi goriilmektedir. Bitkinin solunum yollar1 rahatsizliklarinda
kullanimiyla ilgili klinik ¢aligmalar da bulunmaktadir. Bir ¢aligmada akut solunum rahatsizlig1 ve Oksiiriik olan 593
hastaya ortalama 10 giin boyunca bitkinin toprakiistii kismini (6,3 gr) iceren 31,3 ml surup verilmistir. Siire¢ sonunda
hastalik belirtilerinde anlaml1 bir azalma meydana gelmis, belirtiler %65,5-79.9 oraninda azalmigtir. Ayni ¢alisma bu
kez 18 yas ve altindaki 91 hasta ile yapilmis, 8 giin boyunca giinliik ortalama 4,5 gr drog igeren 22,4 ml surup verilmis
ve belirtilerin %58,3 oraninda azaldigi bulunmustur [26].

Matricaria chamomilla (Tibbi papatya) bitkisi nezle, yara, soguk algmhg: tedavisine yonelik olarak da
kullanildigi Musa Bin Hamon’un eserinde ve El- Kanun Fi’t Tibb’da belirtilmektedir, bitkinin bu kullanimi da hem halk
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tibbinda hem de giintimiizdeki bilimsel kullanimi ile uyumludur. Tibbi papatyanin antienflamatuvar, antigribal,
antispazmotik, yara iyi edici etkileri klinik diizeyde calisilmigtir. Rastgele segilen ¢ift korlii bir arastirmada, komplike
olmayan diyaresi bulunan 79 ¢ocuk (6 ayliktan 5 yasina kadar) denek {izerinde galigilmistir. Bu ¢ocuklara rehidrasyon
ve diyete ek elma pektini ve papatya ekstresi iceren preparat ile plasebo verilmistir. Tedavinin ti¢lincii giiniiniin sonunda
diyare, plaseboya kiyasla pektin/papatya grubunda anlamli bir sekilde iyilesmistir. Papatya ¢ayi ishal siiresini en az 5
saat kisaltmistir [27]. Yine papatyanin soguk alginligi tedavisinde antigribal odakli klinik etkinlik ¢aligmasi yapilmustir.
Soguk algmligi geciren ve ayakta tedavi edilen 60 hastaya inhalasyon yoluyla papatya verilmistir. Yapilan ¢alisma
sonunda ekstrenin orta ve iist solunum yolu enfeksiyonuna karsi etkili oldugu, hi¢bir yan etki tagimadigi gézlenmistir.
Etki, uygulamadan 15 dakika sonra baslamis ve 0,5-2 saat arasinda maksimuma ulagmistir [28].

Arum maculatum (Yilanyastig1) bitkileri yara kapatici, hemoroit iyilestirici, balgam soktiiriicii etkileri

Yadigar, Physica, Materia Medica eserlerinde belirtilmektedir. Bitkinin bu kullanimi hem halk tibbinda hem de
giiniimiizdeki bilimsel kullanimi ile uyumlu oldugu goriilmiistiir. Bitkinin kanserde kullanim1 da Aldim-i Cerrahin adli
eserde bahsedilmistir. Bitki halk arasinda, bdlgelerine gore farkli tiirlerin kullanildigi goriilmektedir. Genellikle
hemoroit ve kanser tedavisinde yayginlikla kullanildigi anlagilmaktadir. Hemoroit tedavisinde genellikle bitkinin
yumrusu kullanilmaktadir. Kanserde kullanimi konusunda modern anlamda ¢alismalar da bulunmaktadir.
Kozuharova ve arkadaslar1 (2020), tarafindan Arum tiirlerinin hemoroit tedavisinde kullanilma potansiyelini arastirmak
tizere Arum tiirlerinin geleneksel kullanimini, biyolojik olarak aktif bilesiklerini ve farmakolojik aktivitelerini
incelemek tizere bir ¢alisma yiiriitilmiistir. Arum maculatum, Arum italicum, Arum dioscoridis, Arum palaestinum
tiirlerinin yumru, yaprak kimyasal icerikleri arastirilmis ve biyoaktivite ¢aligmast yapilmistir. Arum tiirleri bilesiminde
alkaloidler, polifenoller, glikozitler (favonoid, saponin ve syanojenik gruplar), monoterpenler, seskuiterpenler, lektinler
tespit edilmistir [29]. Arum maculatum'un semptomatik hemoroid tedavisindeki etkinligini degerlendirmek igin
Yunanistan'da 53 hasta kullanilarak 2 haftalik bir test tedavi periyodu ile randomize kontrollii bir klinik ¢aligma
yiiriitilmiistiir Hastalar rastgele sivi Arum maculatum karigimi veya standart bir antihemoroid 6zellikli bir krem
verilmistir. Tedavi baglangicinda ve tedaviden iki hafta sonra (SF-36, hasta saglig1” anketi) saglik aragtirmasiyla yasam
kalitesi Ol¢tilmiigtiir. Calisgma sonucuna gore Arum maculatum‘un hemoroidli hastalarin yasam Kkalitesini artirdigini
goriilmiistiir [30].

4. Sonuclar ve tartisma

25 tibbi bitkinin geleneksel tip kitaplar, halk tibb1 ve giinlimiiz arastirmalariyla %84 uyumlu oldugu tespit
edilmistir. 25 bitkinin tibbi kullanim amaglarina bakildiginda, her tiiriin birden fazla amagla kullanildig1 arastirma
sonucunda bulunmus buna gore; tiirlerin %44’ sindirim sistemi tedavisinde, %20’si solunum sistemi tedavisinde, %81
bosaltim, sinir sistemi ve integumenter sistem tedavisinde kullanilirken; dolasim sistemi, yara tedavisi, kadin
hastaliklar1 %4 oranla en diigiik kullanim amacini paylasmustir.

Arastirmamizda bitkilerin hemen hepsinin yilan, akrep vb zehirli hayvan sokmalarina kars1 kullanildig1 yazma
tip kaynaklarinda goriilmiistlir. Giiniimiiz halk tibbinda da benzer uygulamalara rastlanmistir. Fakat modern
aragtirmalarda bitkilerin bu yoniiyle ilgili arastirmalar bulunmamaktadir. Bu yoniiyle zehirli hayvan sokmalarina karsi
bitkilerin kullanilmasi dénem insaninin dogayla i¢ i¢e bir yasam siirdiigiiniin bir karsiligi olarak geleneksel tip
donemdeki kitaplarda yer bulmustur. Yine halk tibbinda halen zehirli hayvan sokmalarma karsi regetelerin
kullanilmakta oldugu goriilmektedir. Halk hekimligi, genellikle kirsal alanda, saglik sistemlerine uzak koylerde yaygin
oldugundan buralarda da onemli sorun olarak zehirli hayvan sokmalarma kargi uygulamalar devam etmektedir
diyebiliriz.

Arastirmamizda bitkilerin halk tibbinda kullanim amaci ve sekli Tiirkiye genelinde hemen her bdlgede
benzerlik gosterdigi tespit edilmistir. Halk tibbinda da, kaynak eserlerde de bitki kullanim bilgisi doz, hazirlama
yontemi ve kullanim siireleri gibi unsurlarin net olmadig1 goriilmiistiir.

Calismamiz1 hazirlarken en ¢ok sozlikler konusunda giiclik ¢ekilmis, kaynaklarin sonundaki sozliikler
terkiplerde kullanilan bitkiler i¢in yetersiz kalmistir. Sadece tip yazmalarindaki bitkileri ve diger malzemeleri igeren
disiplinler arasi ig birligi ile hazirlanmis bir s6zliik calismasi da aragtirmacilara faydali olacaktir.

Giintimiizde kesin tedavisi ve nedeni anlagilamayan bazi hastaliklarin nedenleri ile devalar incelenen eserlerde
detayli olarak anlatilmistir. Yazma eserlerdeki bitki kullanim bilgisinin giiniimiizde gilincel olarak uyarlanmasi
gerekmektedir. Bu da dil bilimei, eczaci, hekim, kimyager, tip tarihgileri ve etnofarmakoloji, farmakognozi, farmasotik
botanik gibi farkli disiplinlerdeki bilim insanlar1 tarafindan incelenmesi, klinik calismalarla etkinliklerinin teyit
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edilmesi, devasiz goriilen marazlarin iyilesmesine vesile olabilecek ilaclarin ortaya c¢ikmasini saglayabilecegi
diistintilebilir. Calismamizda bahsi gecen 25 bitki ile sinirlandirilan kullanim bilgisi karsilastirmasi bilgilerin kayit altina
almmasinin 6nemini de vurgulamaktadir. Halk hekimligi ilaglariin kullanim bilgisi yaslt kusagin hafizasinda sakli
oldugu icin bu bilgilerin kayit altina alinmasi i¢in ¢aligmalara katki sunacaktir.

Universitelerimizin tip, eczacilik, botanik, kimya, tibbi ve aromatik bitkiler gibi alanlar ile Saghk Bakanlg,
TUBITAK, vyerli ilag sanayi gibi konunun ilgilisi paydaslarimin da katki sundugu, geleneksel tip kitaplar1 ve halk
tibbindaki bilgilerin etkinligini arastiran milli bir kurum tarafindan bu bilgiler veritabaninda sistematik olarak
incelenmeli, raflardan inip insanliga faydaya doniistiirilmelidir.

Osmanlt donemi tip tarihi kaynaklarinda ilag yapiminda kullanilan bitkiler incelenmek istendiginde
giiniimiizdeki karsiliklari1  bulmak giiclesmektedir. Bu calismalar, arastiricilarin terkiplerdeki bitkilerin tam
karsiliklarina ulasabilmelerini saglamalar1 agisindan 6nemli gorev iistlenmektedir.

Inceledigimiz yazma eserler genellikle dilbilimciler tarafindan hazirlandigindan bitkilerin siniflandirilmasinda
ve dogru tanimlanmasinda bazi hatalar olabilmektedir. Bu caligmalarin dibilbilimci, sistematik botanik¢i, eczaci, tip
tarihcisi, hekim gibi meslek gruplari is birligi ile daha etrafli incelenip hazirlanmasi, bu eserlerdeki terkiplere dair
¢alisma yiiriiteceklere daha giivenilir kaynak sunacaktir diyebiliriz.

Etnobotanik arastirmalarinda bitkinin ne amagla, nasil kullanilacag: genellikle kaynak kisilerin aktarimina gére
kayitlara ge¢mis, fakat ne kadar siire kullanacagi, hangi dozda alinacagi genellikle belirtilmediginden bu kullanim
bilgilerinden hareketle yeni ¢alisma yapilmasi giiglesmektedir.

Calismamizin sonucuna goére bugiinkii tecrilbe edindigimiz bilgilerin kaynaginin, tarihin diger donemlerinde
tecriilbe edinilen deneyimlere dayali oldugu goriilmektedir. Tip prati§inde de giinlimiiz insaninin deneyimlemedigi
pandemi gibi tedavi pratiklerinin insanlik tarihi boyunca tecriibe edildigi goriilmektedir. Bu konuda tip biiyliklerimiz
Ibn-i Sina ve Er-Razi’nin enfeksiyon hastaliklarindaki tecriibeleri, bugiin de ¢oziim olarak sunulan karantina
kavramimin gelisimine katki saglamistir. Yine giiniimiizde karantinanin yanisira pandemi sirasinda saglik, diyet ve
hijyen kurallarin ortaya koyan da yine bu hekimlerdir [1].

Calismamizda bitkilerin tibbi tibbi kullanim bilgileri {i¢ donemi i¢erecek sekilde karsilastirilmigtir. Bitkilerden
ilag hazirlanma yontemleri, kullanim siireleri, hastaliklarin tedavisinin diger yontemlerinin incelenmesi giiniimiiz
tibbina ve etnofarmakoloji bilimine katki sunacaktir.

Inceledigimiz bitkilerin giiniimiizdeki kullanimlarim arastirirken rastladiginz bazi arastirmacilar giiniimiizde
caresiz goriinen hastaliklarin tedavilerini kendi iilkelerinde geleneksel tip metinlerindeki bilgilerden yola cikarak
arastirmus, sonuglar1 bilim insanlari ile paylasmustir. ibn-i Sina, Galenos, Dioscorides gibi Anadolu medeniyetine ilham
olmus tip biiyiiklerimizin eserleri ¢aresiz goriinen hastaliklar i¢in bulunmaz birer hazine olarak sarrafin1 aramaktadir
diyebiliriz. Bilim insanlarimiz tarafindan bu eserler incelenerek onlarca maraza deva bulunabilir diyerek ¢alismamizi
arastirmacilarin dikkatine sunuyoruz.
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