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INTRODUCTION

Diabetes mellitus (DM) is a rapid growing meta-
bolic disease and one of the global health the prob-
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OZET

Amag: Diyabet, diinyada halk saglig1 alaninda en biiyiik sorunlardan biridir. Sifal: bitkiler arasinda yer alan
Vaccinium myrtillus L. 6ziitt, giiclii antioksidan aktiviteye sahiptir. Bu amacla, deneysel diyabetik sicanlarda
Vaccinium myrtillus ekstraktinin serum paraoksonaz (PON1), pankreas enzim diizeyleri ve lipid diizeyleri
tizerine olasi etkileri arastirild.

Materyal ve Metot: Bu calismada toplam 32 erkek sican (Wistar albino) kullanildi ve dort gruba ayrildi.
Kontrol(C), diyabetik (D), Vaccinium myrtillus (VM), diyabet artt Vaccinium myrtillus (DVM) gruplar.. D ve
DVM gruplarinda, tek doz intraperitoneal 45 mg/kg streptozotosin kullanilarak deneysel diyabet olusturuldu.
Vaccinium myrtillus 6ziitii, VM ve DVM gruplarma oral gavaj yoluyla 1.2 mg/kg/21 giin olarak uygulandi.
Calismanin sonunda; serum HbAlc, lipid parametreleri, amilaz, lipaz ve paraoksonaz (PON1) enzimleri analiz
edildi.

Bulgular: VM (VM ve DVM) ile tedavi edilen diyabetik gruplarda HbAlc tnemli olciide azaldi. Diyabetik
deneklere VM uygulandiktan sonra kolesterol, LDL-C ve VLDL-C seviyeleri 6nemli 6l¢iide azalirken, diger li-
pidlerin 6nemsiz bir sekilde azaldig1 bulundu. Vaccinium myrtillus ekstresi DVM grubunda D grubuna gore
pankreas enzimlerinde hafif bir diistise ve paraoksonaz enziminde istatistiksel olarak anlamli bir artisa neden
oldu.

Sonug: Elde edilen veriler, Vaccinium myrtillus ekstresinin diyabetle iliskili komplikasyonlarm onlenmesinde
potansiyel koruyucu bir rol oynayabilecegini desteklemektedir.

Anahtar Kelimeler: Vaccinium myrtillus, diyabet, Paraoksonaz, Pankreas Fonksiyonu, Lipidler.

ABSTRACT

Objective: Diabetes is one of the biggest problems in the field of public health in the world. Vaccinium myrtillus
L. extract, among the medicinal plants, has powerful antioxidant activity. For this aim, the possible effects of
Vacillus myrtillus extract on serum paraoxonase (PON1), pancreatic enzyme levels, and lipid levels in experi-
mental diabetic rats were investigated.

Material and Method: A total of 32 male rats (Wistar albino) were used in this study and divided into four
groups. Control (C), diabetic (D), Vaccinium myrtillus (VM), diabetes plus Vaccinium myrtillus (DVM) groups. In
D and DVM groups, experimental diabetes was induced using a single dose of intraperitoneal 45 mg/kg
streptozotocin. Vaccinium myrtillus extract was administered as 1.2 mg/kg/21 days by oral gavage in VM and
DVM groups. At the end of the study; serum HbAlc, lipid parameters, amylase, lipase, and paraoxonase
(PON1) enzymes were analyzed.

Results: HbAlc was significantly reduced in diabetic groups treated with VM (VM and DVM). Cholesterol,
LDL-C, and VLDL-C levels were significantly reduced after VM was administered to diabetic subjects, while
other lipids were found to decrease insignificantly. Vaccinium myrtillus extract caused a slight decrease in
pancreatic enzymes and a statistically significant increase in paraoxonase enzyme in the DVM group compared
to group D.

Conclusion: The obtained data support that Vaccinium myrtillus extract may play a potential protective role in
preventing diabetes-associated complications.

Keywords: Vaccinium myrtillus, Diabetes, Paraoxonase, Pancreas Function, Lipids.

lem is expected to increase to 360 million affected
people by 2030 (Ryden et al., 2013). Chronic hyper-
glycemia and disturbances in the metabolism of
carbohydrates, proteins, and lipids, are the main
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characteristic of this disease. The incidence of dia-
betes stems from insulin resistance and insulin in-
sufficiency (Alberti and Zimmet, 1998).

Wide ranges of approaches have been adopted for
diabetes treatment ranging from environmental
properties’ alteration to therapeutic drugs usage.
Chemicals have various mechanisms of action,
eventually resulting in the reduction of hypergly-
cemia (Krentz and Bailey 2005). These drugs are
known to have many adverse health effects making
researchers seek for alternative agents from natural
sources (Kos et al., 2012; Stein et al., 2013). Potent
candidates are plants and their contents; several
plants have been used in the treatment of diabetes
in traditional medicine (Li and Perera, 2012) since
they contain many bioactive compounds that ex-
hibit anti-diabetic activities via various pathways
(Wang et al., 2013).

Vaccinium myrtillus L. (bilberry) is a medical plant
that has been used for the treatment of many dis-
eases, including DM in traditional medicine
(Helmstadter and Schuster, 2010). Phytochemicals
in this plant, especially anthocyanin, a phenolic
compound, are responsible for ant-diabetic activity
via antioxidant and anti-inflammatory actions (Chu
et al., 2011).

Anthocyanins exhibit their anti-diabetic activity by
improving insulin resistance, protecting pancreatic
beta cells from oxidative damage and increasing
insulin secretion (Sancho and Pastore, 2012). Vac-
cinium myrtillus L. and its pigments also have roles
in attenuation in contributing factors to diabetes,
including obesity and impaired lipid metabolism
(Asgary et al., 2015).

Paraoxonasel (PONT1) is calcium-dependent glyco-
proteins enzyme associated with high-density lip-
oproteins (HDLs) and possesses detoxifying activ-
ity via organophosphate hydrolysis. Clinical im-
portance of this enzyme is associated with an-
ti-oxidant activity and anti-atherogenic property by
protecting low-density lipoproteins LDL from oxi-
dative modification. This enzyme protects LDL

from oxidation through hydrolyzing lipid perox-
ides and retarding macrophage-mediated LDL ox-
idation (Mackness and Mackness, 2015).

The aim of this study is to examine the effect of
the administration of Vaccinium myrtillus L. fruits’
extract on both paraoxonase activities and lipopro-
teins levels in experimental diabetic rats.

MATERIAL and METHOD
Animal

Thirty-two (32) rats weighing 250-300 grams were
supplied from the experimental Animal Unit of Van
Yuzuncu Yil University. Subjects were divided
equally into four groups (n=8): control (C), diabetes
(D), Vaccinium myrtillus extract (VM), diabetes plus
Vaccinium myrtillus extract (DVM). During three
weeks of the study, rats were exposed to 12 hours
light/dark system in 18-22 C°. The rats were left for
21 days for acclimatization before the experiment.
This method was accepted by Experimental Animal
Ethical Committee belonging to Van Yuzuncu Yil
(Order 2016/04 Date:

University Number:

05.05.2016).
Experimental procedure

Diabetes was induced in D and DVM groups by
injecting 45mg/kg single dose streptozotocin (Sig-
ma-Germany) dissolved in cold citrate buffer pH:4.5
intraperitoneally (IP) (Vardi et al. 2005).

1. Control group (C): This group has been fed
standard rat diets and they were given distilled
water using intragastric gavage.

2. Diabetes group (D): Diabetes group was induced
using 45 mg/kg STZ injection and a standard nor-
mal diet was given. After 72 hours, blood glucose of
blood from the tail puncture has been measured
and the rat’s more than 270 mg/kg blood glucose
was accepted as diabetes.

3- Group of Vaccinium myrtillus L. (VM): Along
with the normal diet, a dose of 1.2 mg/kg of Vac-
cinium myrtillus L. extract (Bilberry, GNC, USA)



Van Sag BilDerg 2021;15(2): 103-112

105

dissolved in distilled water was given to every rat
using intragastric gavage (Grace et al., 2009).

4- Group of Diabetes and Vaccinium myrtillus L.
(DVM). Diabetes was induced in this group by in-
jecting a single dose of 45 mg/kg streptozotocin
intraperitoneally given. After 72 hours, blood glu-
cose of blood from tail puncture has been measured
and the rats more than 270 mg/kg blood glucose
was accepted as diabetes. a dose of 1.2 mg/kg of
Vaccinium myrtillus L. extract (Bilberry, GNC, USA)
dissolved in distilled water was given to every rat

using intragastric gavage (Grace et al., 2009).
Sample collection

Blood glucose taken from tail puncture during the
experimental period was determined using glu-
cometer equipment and strips from eBsensor (Tai-
wan) company. All samples more than 270 mg/dl
blood glucose was accepted as diabetes. After 21
days of the experimental periods, under anesthetic
conditions, blood was taken from heart puncture
into both jell tubes and EDTA tubes. Blood glucose
analysis and HbAlc level were measured on the
same day. The sera were preserved at -20 C° until
the day of analysis of paraoxonase enzyme, pancre-
atic functions, and lipoprotein levels.

Biochemical parameters and analyses

Serum paraoxonase (PON) activities were analyzed
using the spectrophotometric kit supplied by Rel
assay (Turkey) using the automated colorimetric
method. The levels of glucose, HbAlc, lipoproteins
and pancreatic enzymes were determined using kits
and biochemical auto analyzers by (Cobas C311,
Roche- Germany).

Statistical analysis

Comparisons among groups and among tissues
were done using the nonparametric Kruskal-Wallis
test and then the Mann-Whitney U-test as the post
hoc test correction was used. Data were given as
median (minimum-maximum) and P-values <0.001
and <0.049 were considered to be statistically sig-
nificant, respectively. For statistical analysis, the

SPSS 13.0 for Windows statistic package program
was used (SPSS Inc., Illionis, USA)..

RESULTS

Biochemical parameters, pancreatic enzyme activity,
and paraoxonase enzyme levels of the groups are
presented in Table 1. Serum glucose level was in-
creased significantly (p<0.05) in the diabetes group
(D) in comparison with control group (C). No sig-
nificant difference (p<0.05) in glucose level between
the control group (C) and Vaccinium myrtillus group
(VM) can be seen. Treatment with Vaccinium myr-
tillus was associated with significant decrease
(p<0.05) in glucose levels in DVM group if they

compared to diabetes group (D).

HbA1c level was significantly increased (p<0.05) in
the diabetes group (D) in comparison with control
group (C). HbAlc levels showed no significant dif-
ference (p<0.05) in Vaccinium myrtillus group (VM)
compared to control group (C). Treatment of dia-
betes with Vaccinium myrtillus extract showed a sig-
nificant decrease (p<0.05) in HbAlc level in DVM
group compared with diabetes (D) group.
Cholesterol was significantly decreased (p<0.05) in
Vaccinium myrtillus group (VM) in comparison to
control group (C). Administration of Vaccinium
myrtillus extract caused significant decrease (p<0.05)
in DVM group in comparison with their corre-
sponding model diabetes D group.

Diabetic rats in group D showed a non-significant
increase (p>0.05) in triglycerides in comparison
with the control (C) group. Giving Vaccinium myr-
tillus extract to Vaccinium myrtillus group (VM)
caused significant decrease (p<0.05) in TG level in
comparison to control group (C). Treatment with
Vaccinium myrtillus extract showed decrease in tri-
glycerides in DVM group (84.83+15.59 mg/dl) in
comparison to Diabetes D group while the change
was not statistically significant (p>0.05).

In this study, diabetes caused a significant increase
(p<0.05) in HDL levels in diabetic group (D) com-
pared to the control group (C). There was a signifi-
cant decrease (p < 0.05) in Vaccinium myrtillus group
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(VM) if compared to the control group (C). Feeding
Vaccinium myrtillus extract was related with signifi-
cant decrease (p<0.05) in HDL level in DVM group
in comparison with diabetic group (D).

The development of diabetes was associated with a
non-statistically significant, Increase (p>0.05) in
LDL levels in diabetes (D) group in comparison to
the control group (C). The results showed no signif-
icant difference (p>0.05) in LDL level between Vac-
cinium myrtillus (VM) and control (C) group. Treat-
ment with Vaccinium myrtillus extract caused a sig-
nificant decrease (p<0.05) in LDL level in DVM
group in comparison with D group.

Amylase level was decreased significantly (p<0.05)
in the diabetes group (D) compared to the control
group (C). No significant change (p>0.05) was ob-
tained from the results between Vaccinium myrtillus
(VM) and control (C) group. After treatment with
Vaccinium myrtillus extract, there was a statistically
non-significant decrease (p>0.05) in amylase in
DVM group compared to the diabetes group (D).

Development of diabetes by streptozotocin was
associated with a significant increase (p<0.05) in
lipase activity in the diabetes (D) group compared
to the control (C) group. No significant change
(p>0.05) can be seen between Vaccinium myrtillus
group (VM) and the control group (C) for lipase.
The treatment by Vaccinium myrtillus extract
showed a slight but not statistically significant
(p>0.05) decrease in lipase activity in DVM group in

comparison to diabetes (D) group.

Paraoxonase activity was decreased significantly
(p<0.05) in diabetes (D) group compared to the
control group (C). Giving Vaccinium myrtillus ex-
tract caused significant increase (p<0.05) in Vaccin-
ium myrtillus group (VM) in comparison to control
group (C). Treatment with Vaccinium myrtillus ex-
tract caused statistically a significant increase
(p<0.05) in DVM group in comparison to the diabe-
tes (D) group.

Table 1.Serum glucose, hemoglobin Alc, total cholesterol, total triglyceride, lipoprotein, lipase, amylase

and paraoxonase levels of rats in groups.

V. myrtillus Diabetes+
Control (C) Diabetes (D)
(VM) V. myrtillus (DVM) P
X+SD X+SD
X+SD X+SD

Glucose
158442 a 636184 ¢ 230455 a 464+220b 0.001

(mg/dL)
HbA1lc (%) 3,840,1c 8,01£0,8 a 3,840,2 ¢ 6,7£1,8 b 0.001
TC (mg/dL) 5619 b 77+11 ¢ 44+4 a 52+10 ab 0.001
TG (mg/dL) 94+13 b 10132 b 54+13 a 84116 b 0.001
HDL-C (mg/dL) 5119 b 6117 c 4143 a 4615 ab 0.001
LDL-C (mg/dL) 20£7 ab 254 b 14+4 a 17+10 a 0.016

VLDL-C
1843 be 22+6 b 11+3 a 1713 ¢ 0.001

(mg/dL)
Amylase U/L 1073£75 b 681+£238 a 1008£59 b 5751183 a 0.001
Lipase (U/L) 78412 a 21,315,8 b 6,8+1,3 a 19,3+7,8 b 0.001

Paraoxonase

(UL) 34,0£29,3 ab 3,6153 a 51,9422 b 17,5+27,4 ab 0.049

Differences between mean values with different letters are significant (P<0.001-0,049).

HbA1lc, Hemoglobin Alc; TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cho-

lesterol; VLDL-C, very low- density lipoprotein cholesterol.
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Data were expressed as mean+SD.

DISCUSSION

In this study, the effect of Vaccinium myrtillus L.
extract on paraoxonase enzyme activity, lipopro-
teins and pancreatic enzyme levels were studied.
Despite anti-diabetic activity of Vaccinium myrtillus
L. extract, the possible protective activity of this
plant against diabetic cardiovascular complications
via enhancing paraoxonase activity was also exam-
ined.

The extract of this plant contains many bioactive
compounds that exhibit this anti-diabetic activity
including anthocyanins and flavonoids such as
quercetin and catechin (Chu et al., 2011). The role of
anthocyanins emphasizes many mechanisms in-
cluding improvement of insulin resistance and in-
creasing insulin level, reduction in carbohydrates
catabolism and, protection of pancreatic beta cells
from oxidative damage (Sancho and Pastore, 2012).
The overall consequence of these actions is a reduc-
tion in blood glucose as concluded in this study and
agreed to the previous studies (Asgary et al., 2015).
Antioxidant activity of both anthocyanins and
phenolic compounds in Vaccinium myrtillus is one
protective mechanism against oxidative damage of
pancreatic beta cells by caused by oxidative stress.
It is known that hyperglycemia in diabetes leads to
the generation of reactive oxygen species (ROS),
and this causes beta cellular apoptosis and eventu-
ally leads to damage of the beta cells (Ahren, 2005).
The significance of the determination of HbAlc is
the clarification of the anti-diabetic activity of Vac-
cinium myrtillus extract in chronic terms since; this
parameter is applicable for the detection of chronic
rather than acute hyperglycemia. Moreover, most of
the other previous works have focused on glucose
only (Asgary et al., 2015).

The results of the present study showed about 28%
and 17% decrease in the levels of glucose and
HbA1c respectively by using 300 mg/kg of antho-

cyanins. Because of the importance of the dose used
in alternative medicine, and because it was ap-
proved that greater hypoglycemic activity was ob-
tained from the greater dose of anthocyanins, it’s
important to study further different doses of an-
thocyanins (Grace, 2009).

The results obtained from the current study indicate
that inducing diabetes with streptozotocin was as-
sociated with a significant increase in total choles-
terol, triglycerides, LDL, and VLDL. These findings
are in agreement with the results obtained from
previous studies (Adiels et al., 2006; Yadav, 2013).
Diabetic dyslipidemia is implicated with increased
risks of cardiovascular complications. A key point
of the pathophysiology in dyslipidemia is an eleva-
tion in triglycerides-rich VLDL levels by the liver
(Farbstein and, Levy, 2012). It was known that the
overproduction of large particles of VLDL is one of
the most important mechanisms of triglycerides
elevation in type 2 diabetes (Adiels et al., 2006).
Insulin hormone has its roles since it inhibits the
secretion of chylomicrons which are molecules of
lipoproteins that transfer triglycerides and choles-
terols from enterocytes to the circulation through
the lymphatic system. Thus, insulin level decreases
in diabetes, causing excessive secretion of chylomi-
crons, thereby inducing hyperlipidemia (Xiao and
Lewis, 2012).

Elevation in LDL levels in diabetes is induced
mainly by the increased the levels of triglycerides
and insulin resistance (Nakajima et al., 2011). The
mechanism of production of LDL includes the
transfer of triglycerides from VLDL via the action of
cholesterol ester transfer (CETP). Thus, the presence
of VLDL which contains a large amount of triglyc-
eride is required for the production of LDL and this
may explain hypertriglyceridemia- related increase
in LDL level in diabetes (Taskinen and Borén, 2015).
In general, cholesterol elevation in diabetes may
result from increased glycation of cholesterol- rich



Van Sag BilDerg 2021;15(2): 103-112

108

lipoproteins, insulin deficiency and, insulin re-
sistance. It was known that the synthesis of choles-
terol is up-regulated in insulin resistance and type 2
diabetes. Moreover, this increase was related to in-
sulin resistance independently to obesity (Gylling et
al., 2010).

Results from the present study showed that giving
Vaccinium myrtillus extract to diabetic rats caused a
reduction in cholesterol, triglycerides, LDL, and
VLDL. The same results were obtained from other
previous studies (Asgary et al., 2015, Kruger et al.,
2014). These findings indicate that the extract of
Vaccinium myrtillus is positively associated with the
improvement of diabetic dyslipidemia and may
alleviate most of the abnormalities in diabetes (As-
gary et al., 2015). Anthocyanins and other bioactive
compounds may account for the improvement of
diabetic dyslipidemia via the regulation of enzymes
involved in lipoprotein metabolism (Tsuda et al.,
2003).

General mechanisms by which anthocyanins ame-
liorate abnormalities in lipid metabolism include
antioxidant activity, anti-inflammatory activity and,
anti-ischemic effect and cardioprotective effects of
this substance (Kruger et al., 2014). By these actions,
anthocyanins are able to reduce insulin resistance
and incidence of diabetes and these are confirmed
by some studies (Tsuda et al., 2003).

A decrease in cholesterol level after Vaccinium myr-
tillus feeding in this study may result from the effect
of anthocyanins content via increasing fecal choles-
terol content. A study showed that anthocyanin
from certain plants caused a decrease in plasma
levels of cholesterol via increasing acidic and neu-
tral sterols in the faces (Liang et al., 2013).

Results of HDL levels from this study disagreed
with the previous studies and also contraindicated
with our hypothesis. It was known that HDL level
has decreased in diabetes, and this reduction is as-
sociated with the pathophysiology of diabetes and
the development of a diabetic complication, espe-
cially cardiovascular complication. However, the
conflicts of our result in HDL level may arise from

technical issues either in the experimental animal
management, preparation of plant extract solution
method and/or HDL level assay procedure
(Farbstein and Levy, 2012; Kostapanos, 2014).
According to the results obtained from the current,
study, inducing diabetes by streptozotocin caused a
significant decrease in amylase levels in rats. And
also giving Vaccinium myrtillus extract in diabetic
rats led to a further decrease in amylase activity.
Diabetic reduction of amylase was also found in
previous studies (Nakajima et al., 2011; Yadav et al,,
2013; Mahmood and Kahraman, 2019;).

Many mechanisms have been suggested to interpret
exocrine pancreatic deficiency in diabetes. As long
as diabetes disease affects the pancreas organ, this
effect comprises also the modification in the exo-
crine portion. The first important explanatory
mechanism is related to the insulin hormone. Insu-
lin is known to have trophic activity on amylase
hormone via acting on acinar cells. So in diabetes,
one consequence of insulin deficiency is a decrease
in amylase. In contrast to insulin, glucagon pros-
sesses an inhibitory effect on amylase activity. Thus,
elevation of the glucagon level may the associate
with amylase reduction (Singh et al., 1998). Histo-
logical modifications due to diabetes as pancreatic
fibrosis, atrophy and fatty infiltration result in loss
of acinar cells (Matsuda et al., 2014).

Results of amylase sometimes show conflict results.
In some studies increase the activity of this enzyme
has been observed in type 1 diabetes and diabetic
ketoacidosis. The difference in pathological picture
and mechanism of development of this type of dia-
betes may stand behind amylase elevation (Yadav
et al., 2013).

The study supported that administration of Vaccin-
ium myrtillus extract to the diabetic rats was associ-
ated with a 15.5% reduction in amylase activity.
Inhibitory effects on amylase level can be regarded
as one mechanism of hypoglycemic activity of this
plant since many other plants extracts have targeted
amylase in their anti-diabetic activities. By reducing
amylase, these plants have restricted carbohydrate
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sources because the function of amylase is catabo-
lism of intestinal carbohydrate (Cheng et al., 2013).
The sudden increase in blood glucose level in type 2
diabetes is mediated by hydrolysis of starch by the
action of amylase. Therefore, the finding of amylase
inhibition by Vaccinium myrtillus extract is signifi-
cant for illustrating of one mechanism of hypogly-
cemic activity exhibited by this plant (Gray, 1995).
In the present study, the development of diabetes
caused a significant increase in lipase activity. And
the treatment of diabetic rats with Vaccinium myr-
tillus extracts was associated with a slight decrease
in lipase. The degree of this reduction was not sta-
tistically significant; however, it was about 10%.
The diabetic increase in lipase has also been ob-
served in other studies (Steinberg et al., 2014;
Mahmood and Kahraman 2019).

A slight reduction in lipase activity (10 %) after
treatment with Vaccinium myrtillus has been ob-
served in this study. Anti-lipase activities of bioac-
tive compounds from many plants other than Vac-
cinium myrtillus were approved in previous studies
(Jeong et al., 2014; Dechakhamphu and Wongchum,
2015).

Lipase enzyme exhibits main role in lipid absorp-
tion in the small intestine via hydrolysis of triglyc-
erides from dietary fats to fatty acids. So, by inhib-
iting lipase, Vaccinium myrtillus extract is able to
decrease fatty acid absorption and thus participate
in the alleviation of dyslipidemia and obesity (He-
gele et al., 2001). Anti-lipase activities of bioactive
compounds in Vaccinium myrtillus plant may ac-
count for lipase reduction. It was concluded that
extracted phenolic compounds especially quercetin
showed strong inhibitory effects against lipase en-
zyme (You et al., 2012). Similarly, some types of
anthocyanins have decreased lipase activity (Guo et
al., 2012).

In the present study, paraoxonase (PON) activities
have declined in diabetes, and treatment of diabetic
rats with Vaccinium myrtillus extract caused an in-
crease in the activity of this enzyme. Reduction in

PON in diabetic subjects has been observed in many
previous works (Abbott et al., 1995, Ying, 2010).
PON is associated with HDL and its' clinical role is
the prevention of LDL from peroxidation. However,
the decrease in this enzyme in diabetes may result
from the disruption in association of the enzyme
molecule to HDL. Normally, PON is associated to
HDLs that contain Apo A-1 proteins and clusterin.
It was known that there is a loss or weakness in the
correlation between the enzyme protein, Apo A-1,
and HDL molecules. In addition, a larger portion of
the enzyme protein may be inactive in diabetes due
to the existence of endogenous circulating inhibitors
and/or due to
paraoxonase (Abbott et al., 1995).

The current study showed that Vaccinium myrtillus

increased glycosylation of

extract caused an increase in PON in diabetic sub-
jects. Increase in PON level by effects of various
plants fond by other researchers (Takaeidi et al.,
2014; Mahmood and Kahraman 2019).

Bioactive compounds in our plant possibly drive
the elevation of PON activity, and this can be re-
garded as one mechanism of antioxidant activity of
this plant. Anthocyanins were known to have a
critical role in improving PON activity, and this
caused enhancement in cholesterol efflux capacity
in hypercholesterolemic rats. This finding has the
linked lipid-lowering ability of anthocyanin to PON
increasing the ability of this substance (Zhou et al,,
2014). Increase in PON activity contributes to the
improvement of HDL function and aortic cholester-
ol reduction (Farrell et al., 2015).

The significance of stimulatory effects of Vaccinium
myrtillus on PON activity which is concluded in the
present study can be clarified by important positive
roles in health and those multiple physiological
roles that exhibited by this enzyme. PON is able to
prevent LDL from oxidation and inhibits cell mem-
brane oxidation, thus, this enzyme is regarded as an
atheroprotective enzyme since LDL concentration is
directly related to the incidence of atherosclerosis.
PONT1 participates in the antioxidant activities of
HDL. Deficiency in PON activity is common in
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many diseases related to inflammatory basics and
this is deficiency is believed to result in dysfunction
of HDL and consequently promote inflammation
and atherosclerosis. Because of all of these positive
roles of PON in health especially related to coro-
nary heart disease (CHD), Vaccinium myrtillus ex-
tract may exhibit preventive roles in the progression
of these diseases via increasing PON activity and
improving dyslipidemia. However, despite these
conclusions, further confirmatory studies may be
required.

Conclusions

Vaccinium myrtillus L. extract presented antidiabetic
activity against experimental diabetes. Our studies
have shown that Vaccinium myrtillus L. extract can
be helpful in improving hypoglycemia and allevi-
ating dyslipidemia in diabetes. Feeding Vaccinium
myrtillus L. extract to diabetic rats caused a signifi-
cant decrease in blood glucose level and glycated
hemoglobin (HbA1c) and reduced the levels of total
cholesterol, triglycerides, LDL, and VLDL. Vaccin-
ium myrtillus L. extract administration to diabetic
rats was associated with a slight decrease in the
pancreatic exocrine function via decreasing both
amylase and lipase enzymes. This study suggests
that Vaccinium myrtillus L. may play an important
role in the prevention of diabetes and its complica-

tions.
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OZET

Amag: Bu calismada Covid-19 pozitif annelerin rol ve ebeveyn davranislarinda meydana gelen degisikliklerin
incelenmesi amaglanmisgtir.

Materyal ve Metot:Veri toplamak igin sosyo demografik soru formu ile Anlamsal Farklilik Olgegi-Anne Olarak
Kendim (SDO) ve Annenin Ebeveyn Davranist Olgegi - Ebeveyn Forumlar: (MPBS) kullanilmigtir. Arastirma
Gaziantep ilinde ve Eyliil-2020 ayinda yapilmistir. Web tabanli bir anket tasarlandi. Calismada elde edilen ve-
rilerin analizinde SPSS 24.0 istatistik paket programi kullanildi.

Bulgular: Katilimcilarin %66,7'si 18-32 yaslar1 arasinda, %66,7'sinin egitim diizeyi lise ve tizeri, %97,4'i 1 ve 2
cocuk sahibi ve % 53,8'1 ev hanimudir. Katilimeilarin% 84,8'inin kronik bir hastalig1 olmadig1, %86,4'tiniin evinde
yash bir bireyin olmadig1 belirlenmistir. Katilimcilarm% 82,9'unun Covid-19 siirecini evde gecirdigi, %
36,4'tintin Agustos aymda Covid-19 pozitif oldugu, % 62,1'inin ise birden fazla semptomu oldugu bulunmustur.
Ayrica, katilimeilarm %15,2'sinin semptomlarinin bir haftada azaldigi, % 47,7'si Covid-19'dan korunmak igin
hijyen kurallarma uydugu goriilmiistiir. Katilimcilarin % 93,2’si sosyal cevresi ile iliskilerinin Covid-19 siirecin-
den olumsuz etkilendigi ve % 80,3'tintin aile igi iliskilerinin Covid-19 siirecinden olumsuz etkilendigi belirlen-
mistir. Katilimcilarin Anlamsal Farklilik Olgegi-Anne Olarak Kendim toplam puani 38.63 + 8.10 idi. 18-32 aras1
yastaki annelerin Anlamsal Farklilik Olcegi-Anne Olarak Kendim ortalama puani diger annelere gore daha dii-
siiktii ve iki anne grubu arasinda (18-32 yas ve 33 yas iistii) istatistiksel olarak anlamliydi. Katilimcilarin MPBS
toplam puam 49.03 + 6.30 idi. Katilimcilarin demografik verileri arasinda Annenin Ebeveyn Davramst Olcegi -
Ebeveyn Forumlari puan: agisindan anlamlilik bulundu. Ancak, her iki grubunda MPBS toplam puan ortala-
masinin diisiik oldugu gortilmiuistiir.

Sonug: Covid-19 pozitif annelerin annelik rolii ve ebeveynlik davranislar: slgeklerinden diisiik puan aldiklar:
saptanmustir.

Anahtar Kelimeler: Annelik rolii, Covid-19, Ebeyevn davranislar.

ABSTRACT

Objective: In this study, it was aimed to examine the changes in the role and parental behaviors of Covid-19
positive mothers.

Material and Method: The questionnaire form and Semantic Differential Scale-Myself As Mother (SDS) and
Mothers Parental BehaviorScale -Parental Form (MPBS) were used to collect the data. The research was carried
out in Gaziantep, in September, 2020. A web-based survey has been designed. SPSS 24.0 statistical package
program was used in the analysis of the data obtained in the study.

Results: of the participants are 66.7% between the ages of 18-32, 66.7% of them have high school or higher
education level, 97.4% have 1 or 2 children and 53.8% are housewives. It was determined that 84.8% of the
participants did not have a chronic disease, and 86.4% did not have an elderly individual at home. It was found
that 82.9% of the participants spent the Covid-19 process at home, 36.4% were positive for Covid-19 in August,
and 62.1% had more than one symptom. Also, of participants' 15.2% symptoms decreased in a week, 47.7% of
the participants used hygiene rules foractions to protect from Covid-19. 93.2% of the participants' social relations
were affected negatively by the Covid-19 process. 80.3% of the participants' family relations were affected ne-
gatively by the Covid-19 process. Semantic Differential Scale-Myself as Mother meanscore total score of thepar-
ticipantswas 38.63+8.10. Semantic Differential Scale-Myself as Mother meanscore of mothers aged between 18-
32 was less thanothe rmothers, and there is statistical significance between the two mother groups (18-32 age
and 33 andaboveage). MPBS total score of the participants was 49.03£6.30. Value was found a mong the partici-
pants' demographic data in terms of MPBS score. However, the mean Mothers Parental Behaviours Scale - Pa-
rental Form total score was found to be low in both groups.

Conclusion: As a result of this research, it is determined Covid-19 Positive Mothers of Maternity and Parental
Behaviors have owers cores.

Keywords: Mothers role; Covid-19; Parental behaviors.
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INTRODUCTION

Acting as a mother and a parent is a very complex,
multi-stage process. The theory and model of being
a mother help facilitate the complex parenting pro-
cess. Mercer has identified four factors that are ef-
fective in gaining a motherhood role and empha-
sised the importance of these factors. These factors
are; nursing, individual, health and environment.
The transition to the role of motherhood is the pro-
cess of learning the woman's maternity behaviour.
In this process; shaping the identity of the mother,
gaining the role of motherhood, which is, becoming
a mother is realized (Tomey and Alligood, 1998;
Mercer, 2004; Mercer, 2006; Ozkan and Polat, 2011;
Feenstra et al., 2019).

Maternity role acquisition is a combination of social
roles and developmental behaviors and attitudes
that begin in the prenatal period, continue in the
postnatal period and are completed with the for-
mation of maternal identity development (Tomey
and Alligood, 1998; Mercer, 2004; Mercer, 2006;
Meighan and Mercer, 2014). The role function area
is related to the individual's roles in society and ex-
presses social integrity. The responsibilities that the
individual takes throughout her life and all the roles
she fulfils are evaluated in this field. The area of mu-
tual commitment includes all interactions of the in-
dividual with the environment and the other people
(Ozkaraman et al., 2012; Tagkin, 2015).

Insufficiency in parenthood is where one or more
caregivers show a current or potential inadequacy in
providing a constructive environment that sup-
ports/nourishes the child's growth and develop-
ment. This can happen from parents, child, matura-
tional and situational (personal, environmental) rea-
sons. Factors originating from the parent include
single parenting, adolescent parenting, abuse,
swearing, emotional disorder, alcoholism, drug ad-
diction, terminal disease, acute illness, and accident
victims. Factors originating from the child are: Being
born with an unwanted pregnancy, having un-
wanted sex (especially in our culture, a boy is much

more desired), having unwanted characteristics
(having an anomaly, looking like someone whose
parents do not like), being physically or mentally
disabled, having hyperactivity, having a terminal
illness. Maturational factors; adolescent parents are
situations such as the parents' conflict or abuse with
their own parents, parent's surreal expectations
from the child, and the child's psycho-social expec-
tations cannot be met. Situational (personal, envi-
ronmental) factors could be disease, imprisonment
/ conviction, moving, disruption of the nuclear fam-
ily, inconsistency of caregiver or care-giving tech-
niques, ignorance, lack of role model, relationship
problems, marital conflict, divorce, separation, step
parent, a new sibling, care of an elderly, economic
problems (Ursavas et al., 2014; Heydarpour et al.,
2017). Many reasons such as illnesses, personal
problems and psychological problems can nega-
tively affect maternal roles (Ursavas et al., 2014). To-
day, Covid-19 has caused changes in maternal roles
(Spinelli et al., 2020). Coronavirus (Covid-19) be-
longs to the same category of viruses which cause
SARS (Severe Acute Respiratory Syndrome) and
MERS (Middle East Respiratory Syndrome) (Huang
et al., 2020; Novel, 2020). The virus gives rise to seri-
ously acute respiratory infections and is asympto-
matic or mild or acute symptomatic (Huang et al.,
2020).

The effects of the interactional behaviours of parents
(especially mothers) as primary caregivers, who are
among the close environment of children and with
whom they interact most in childhood, on children's
development have been demonstrated both theoret-
ically and practically (Calisir, 2003; Mahoney and
Mac Donald, 2004). Therefore, this research was
planned considering the importance of mothers in
child development, and it is aims to examining
changes in the maternal role of mothers and paren-
tal behavior due to the Covid-19 outbreak.
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MATERIAL and METHOD
The Population of the Research

While the population of the research was composed
of all mothers who use social media, the sample con-
sisted of mothers who were positive for Covid and
had children aged 4-9.

Collection of Data

The questionnaire form and Semantic Differencial
Scale-Myself As Mother (SDS), and Mothers's Paren-
tal Behaviour Scale-Parental Form (MPBS) were used
to collect the data.

Socio-demographic questionnaire: There are various
questions about Covid-19 and motherhood in the so-
cio-demographic questionnaire [age, educational
status, residence and region, marital status, occupa-
tion, number of children, whether there is a child
with chronic disease at home, whether there is a 65-
year-old person at home, the date and symptoms of
Covid19 disease, reduction in the role of mother
whether there is the disease, the place where the dis-
ease is (home or hospital ...), the duration of the dis-
ease, whether to donate plasma or not, whether to
have a Covid-19 vaccine, advice to those who do not
have the disease, whether there are those who have
the disease around, who is infected by the disease,
family and social questions about how it affects their
relationships, what measures they take and whether
they comply with the measures].

Semantic Differential Scale-Myself as Mother

This measures the evaluation dimensions of "myself
as mother" concept. Scoring was obtained by using
11 items of a 22-item scale. These 11 items were dis-
tributed among the 22-item opposite adjective pairs
(e.g., in the event that the fast-slow adjective pair was
taken into consideration for scoring, the moving-
moving adjective pair was eliminated). Eleven items
constitute 11 opposite adjective pairs with a 7-point.

To prevent the participants from giving biased an-
swers, three items were assessed by reverse scoring.
The third, seventh and eighth items were evaluated
over "one" point instead of "seven" points. The valid-
ity and reliability study of the Turkish version of the
scale defined by Walker et al. (1986), based on the
factor analysis of responses given by 104 mothers,
was conducted by Calisir (2003). Higher total scores
obtained from the scale indicate a positive self-as-
sessment of motherhood. The lowest and highest
points obtained from the "Myself as Mother" scale
were 11 and 77, respectively. The Cronbach's alpha
of this scale was found to be. 81 — .85 by Walker etal.,
and. 73-74 by Calisir (2003). In this study,
Cronbach's alpha of this scale was .69 (Walker et al.,
1986).

Mothers Parental Behaviours Scale - Parental Form

Parental Behavior Questionnaire-Parent Form was
also developed by Sessa et al., (2001) and adapted
into Turkish by Vargiin (2019). Also, this scale was
developed for mothers with preschool children to
evaluate their parental behaviour. This scale exam-
ined mothers' parental behaviours in three dimen-
sions: sensitivity, hostility, and structure. The partic-
ipants answered the relevant items on a 4-point Lik-
ert-type scale (1 = strongly agree, 4 = strongly disa-
gree) (Sessa et al., 2001; Vargtin, 2019)

Application of the Research

The research was conducted in descriptive and cross-
sectional type in Gaziantep-Turkey at September. A
web-based survey has been designed (A face-to-face
study could not be conducted due to the Covid-19
epidemic). The answers to the questionnaire were
obtained by responding online by the participants
with the help of their desktop, tablet or laptop com-
puter and mobile devices (Whatsapp, mail, Insta-
gram, etc.) No reward was given to the participants
in return for filling out the questionnaire and data
were collected through the volunteering of the par-
ticipants.
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Data Analysis

SPSS 24.0 (Statistical Package of Social Sciences for
Windows) statistical package program was used to
analyze the data obtained in the study. Independent
t-test, frequencies analysis were used for statistical
calculations. Statistical significance level was taken
as p <0.05.

Ethical Dimension of the Research

Ethical permission of the study was taken from A
University Ethics Committee Commission on
14.09.2020 (Number of meetings 2020/25). Volun-
teers of the participants were taken as basis. Inter-
views were made with the participants who agreed
to participate at a time available.

Table 1. Demographic analysis of research.

RESULTS

66.7% of the participants are between the ages of 18-
32. 66.7% of the participants have high school and
above education. 97.4% of the participants have 1
and 2 child. 53.8% of the participants are housewife.
84.8% of the participants haven't chronic ill. 86.4% of
the participants don't live with an old person. 82.9%
of the participants don't need hospitalization. 36.4%
of the participants were Covid-19 positive at August.
62.1% the participants have more than one symptom.

Also, most of the participants have weakness (15.2%).
47.7% of the participants used hygiene rules for ac-
tions to protect from Covid-19. 93.2% of the partici-
pants’ social relative affected negative from Covid-
19 process. 80.3% of the participant’s family relative
affected negative from Covid-19 process (Table 1).

Data n=132 %
Age 18-32 age 88 66.7
33 and above age 44 33.3
Education Secondary education and down education 44 33.3
High school and above education 88 66.7
Child number 1 and 2 child 89 97.4
3 and above child 43 32.6
Job Housewife 71 53.8
Working 61 46.2
Chronic ill Yes 20 15.2
No 112 84.8
Living with an old person Yes 18 13.6
No 144 86.4
Hospitalization Yes 23 17.4
No 109 82.9
Want to be vaccinated Yes 72 54.5
No 60 455
March 0.8
April 2.3
The month Covid is 19 May >0
June 6.8
July 26 19.7
August 48 36.4
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Symptoms

Actions to protect from Covid-19

Impact on social relative

Impact on family relative

SDS total score of the participants were 38.638.10.
SDS mean score of 18-32 between age mothers was

September

More than one symptoms
Weakness

Headache

Cough

Fever

Throat ache

Shorthess of breath
Nousea vomiting
Diarrhea

Loss of smell and taste
No symptoms

I care about my nutrition
Alternative medicine application
Vitamin supplements
Hygiene rules

Nothing

Positive

Negative

Positive

Negative

Table 2. Comparison of SDS in terms of demographic data

R NN NN W O

N = NN
L 01 o Q1

123
26
106

31.1
62.1
15.2
6.1
4.5
3.8
23
1.5
1.5
1.5
0.8
0.8
18.9
21.2
114
47.7
0.8
6.8
93.2
19.7
80.3

Data Group n=132 X*S.D. t p
Mother age 18-32 age 88 37.60+7.44
33 and above age 44 40.70£9.02 2.10 0.03
Education sta- Secondary education and 44 48.20+6.36
tus down education 0.29
High school and above 88 49.44+6.27 1.05
education
Job Housewife 71 38.36+8.78
Working 61 38.95+7.28 041 0.67
Child number 1 and 2 child 89 37.8417.98
3 and above child 43 40.27+8.20 1.61 0.10
*SDS total 38.63+8.10
score min: 15.00 max: 68.00

down than other mothers and there is statistical sig-
nificance between the two mother groups (18-32 age
and 33 and above age) (Table 2).
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MPBS total score of the participants were 49.03+6.30.
Significance was found among the demographic
data of the participants in terms of MPBS score.

But, every group have down MPBS total score mean
(Table 3).

Table 3. Comparison of MPBS in terms of demographic data

Data Group n=132 X+S.D. t p
Mother age 18-32 age 88 37.60+7.44
33 and above age 44 40.70+£9.02 2.10 0.29
Education Secondary  education 44 39.15+7.85
status and down education 0.59
High school and above 88 38.37+8.26 0.52
education
Job Housewife 71 48.714+6.65
Working 61 49.40+5.92 0.63 0.53
Child number 1 and 2 child 89 49.49+5.73
3 and above child 43 48.04+7.38 1.10 0.27
MPBS 49.03+6.30
total score min: 34.00 max: 63.00
DISCUSSION et al., 2020). Also, reports from families during the

The findings of this research determined that Covid
19 positivity negatively affected mothers' maternal
roles and parental behaviors. We determined that
SDS total score of the participants were 38.63+8.10
and MPBS total score of the participants were
49.03+£6.30 (Table 2-3). Parents experience burnout
due to being at home with their 7-24 children during
the Covid-19 epidemic (Chung, 2020; Griffith, 2020).
Experts caution that the Covid-19 pandemic is an in-
stance of traumatic stress and will likely worsen ex-
isting mental health difficulties and lead to the de-
velopment of new disorders in others for an ex-
tended period of time (Galea et al., 2020; Griffith,
2020). Pines et al. (2020) found that the mental health
of parents worsened during the Covid process (Pines

peak of Covid-19 in the U.S. indicate Covid-19-re-
lated stressors are heightened for those caring for
children (Park et al., 2020; Russel et al., 2020).

It is stated that maternal role is affected from age,
personality traits, educational status, health status,
self-concept, health perception, social support, mood
and income level of the baby, emotional structure of
the mother, environmental and social factors (Hey-
darpour et al., 2017). But in the research, it was found
significant only age factor. SDS mean score of 18-32
between age mothers was down than other mothers
and there is statistical significance between the two
mother groups (18-32 age and 33 and above age) (Ta-
ble 2).

Van Sag BilDerg 2021;14(3):113-121

https://dergipark.org.tr/tr/pub/vansaglik



Van Sag BilDerg 2021;14(3):113-121

119

82.9% of the participants don’t need hospitalization.
36.4% of the participants were Covid-19 positive at
August (Table 1). It is thought that the religious sac-
rifice holiday on these dates and the increase in the
intimacy in interpersonal relations during this holi-
day, the increase in the travels between the provinces
(family visits are made) contribute to the increase in
the Covid case rates. In addition, the removal of
Covid-19 pandemic restrictions in the country as of
June also contributed to this situation. The increase
in the number of cases in the country on these dates,
it is also monitored in the T.R. Ministry of Health
Covid-19 Information Page (T.R, 2020).

62.1% the participants have more than one symp-
toms (Table 1). The most common symptoms at onset
of Covid-19 illness are fever, cough, and fatigue,
while other symptoms include sputum production,
headache, haemoptysis, diarrhoea, dyspnoea, and
lymphopenia (Celik, 2020; Ho et al., 2020; Huang,
2020; WHO, 2020). Due to the Covid-19 pandemic,
the World Health Organization and other major au-
thorities recommend frequent hand washing and ap-
plying proper hand hygiene procedures as one of the
cheapest, easiest, and most important ways to pre-
vent the spread of a virus (WHO, 2020). We deter-
mined that; 47.7% of the participants used hygiene
rules for actions to protect from Covid-19 (Table 1).
Also, to prevent virus transmission, the Centers for
Disease Control and Prevention recommends fre-
quent hand washing with soap and water (Crain and
Thompson, 1986),

It was determined that; 93.2% of the participants” so-
cial relative affected negatively from Covid-19 pro-
cess. 80.3% of the participants’ family relatives af-
fected negative from the Covid-19 process (Table 1).
In the studies conducted, it has been reported that
the family and social lives of individuals are nega-
tively affected during the Covid process (Marchetti
etal., 2020, WHO, 2020). Higher total scores obtained
from the scale indicate positive self-assessment of
motherhood. The lowest and highest points to be ob-
tained from “Myself as Mother” scale are 11 and 77,
respectively (Crain and Thompson, 1986; Calisir,

2003). SDS total score of the participants were
38.6318.10 (Table 2). This score was down for moth-
ers. Also, SDS mean score of 18-32 between age
mothers was down than other mothers and there is
statistical significance between the two mother
groups (18-32 age and 33 and above age) (Table 2).
The higher scale scores in older mothers can be at-
tributed to the mothers of older ages being more ex-
perienced and knowing more about motherhood.
MPBS total score of the participants were 49.03£6.30.
Significance was found among the demographic
data of the participants in terms of MPBS score. But,
every group have down MPBS total score mean (Ta-
ble 3). In a study conducted during the Covid pan-
demic process, it was determined that parents were
exhausted and needed psychological support (CDC,
2019). Covid-19 lockdown could partially explain
parents” feelings of being emotionally drained and
insufficiently prepared to meet parental demands. In
another study, it was reported that the Covid-19 pro-
cess had negative consequences on the parental role,
the roles of the parents were disrupted due to the
stress experienced during this period, and this situa-
tion poses a risk to the health of the child (Spinelli et
al., 2020). This situation is clearly seen in this study.
The role of motherhood was adversely affected dur-
ing this period. The results obtained in the two scales
(SDS and MPBS) evaluating maternal roles in the
study were similarly low. According to this result,
we can say that the Covid-19 epidemic negatively af-
fected the roles of mothers with Covid-19.

CONCLUSIONS

As a result of this research; it is determined Covid-19
Positive Mothers of Maternal Roles and Parental Be-
haviors have down scores. SDS total score of the par-
ticipants were 38.63+8.10. SDS mean score of 18-32
between age mothers was lower than other mothers
and there is statistical significance between the two
mother groups (18-32 age and 33 and above age).
MPBS total score of the participants were 49.03+6.30.
Significance was found among the demographic
data of the participants in terms of MPBS score. But,
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every group have lower MPBS total score mean. Ac-
cording to this result, considering that Covid-19 neg-
atively affects the roles of mothers, thus negativities
in parental behaviors will reflect on their children, it
can be said that child health is at risk.

Also, 84.8% of the participants haven’t chronic ill.
86.4% of the participants don’t live with an old per-
son. 82.9% of the participants don’t need hospitaliza-
tion. 36.4% of the participants were Covid-19 posi-
tive at August. 62.1% the participants have more
than one symptom. Also, most of participants have
weakness (15.2%). 47.7 % of the participants used hy-
giene rules for actions to protect from Covid-19. 93.2%
of the participants’ social relative affected negative
from Covid-19 process. 80.3% of the participants’
family relative affected negative from Covid-19 pro-
cess. In all these results, it showed us that the Covid
epidemic still showed its effect and negatively af-
fected people socially, psychologically and physi-
cally.
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INTRODUCTION

Urolithiasis is one of the most common urinary
diseases and its incidence tends to increase with
age (Akinci et al., 1991). Although ESWL treatment
has been an effective treatment since 1980, great
progress has been made in the treatment of urinary
tract stones. It is accepted as an important treat-
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OZET

Amag: Bu calismanin amaci, ESWL(Extracorporeal Shock Wave Lithotripsy) tedavisinin bobrek fonksiyon de-
gerleri tizerine olan etkilerini incelemektir.

Materyal ve Metot: Kasim 2019 ve Ekim 2020 tarihleri arasinda, bobrek tasi nedeniyle ESWL tedavisi yapilan
ve caligma kriterlerine uyan 50 erigkin hasta ile gergeklestirildi. Urogenital anomalisi olan ve soliter bsbrekli
hastalar calismaya almmamustir. Hastalarin ortalama yasi 37,2(26-67) idi. Hastalarmn 31'i(%62) erkek, 19'u(%38)
kadind1. Hastalara 3 seans ESWL yapild1 ve seanslar arasi siire 7 giin olarak belirlendi. ilk ESWL seansindan bir
giin once rutin serum degerleri (Rutin I) alinds, ilk ESWL seansindan bir giin sonra (Rutin II) ve 3. ESWLsean-
sindan bir giin sonra (Rutin III) tekrarlandi.

Bulgular: Kan serumu elektrolit degerleri, serum kreatinin degeri, glomertil filtrasyon hiz1 (GFR) ve bikarbonat
degerlerinin rutinler arasinda istatistiksel olarak farkli olmadig: goriildii.

Sonug: Calismamizda elde ettigimiz bulgulara gore, ESWL'in tist tiriner sistem taslarinin tedavisinde kulla-
mminin hastalarda bobrek tiibtillerinde disfonksiyona yol agmadigi, bobrek fonksiyon degerlerinin takibine
gerek olmadigini gostermektedir.

Anahtar Kelimeler: Extracorporeal Shock Wave Lithotripsy, Bobrek tasi, Renal fonksiyon ve glomeriiler
filtrasyon hiz1.

ABSTRACT

Objective: The goal of this research was to explain the effects of ESWL on renal function (Extracorporeal Shock
Wave Lithotripsy)..

Material and Method: This study was carried out retrospectively between November 2019 and October 2020,
with 50 adult patients scheduled to perform an ESWL treatment because of a diagnosis of kidney stone and to
completed the study protocol. In all of these patients, there was no urogenital abnormality, and none had a
solitary kidney. Patients' mean age was 37.2 (between 26 and 67 years of age). Of patients, 31 (62%) were male
and 19 (38%) were female. Three ESWL sessions were carried out in the patients and the time between sessions
was set at 7 days. The routines collected one day before the ESWL (Routine I) protocol were repeated one day
after the first session (Routine II) and one day after the end of all ESWL (Routine III) sessions.

Results: There wasn’t any statistically significant difference among routines in terms of the ratio of serum
electrolytes, serum creatinine, GFR and spot urine/protein.

Conclusion: The findings indicate that the renal function tests do not need to assess whether ESWL leads to a
tubular functional dysfunction in patients when treating upper urinary system stone disease.

Keywords: Extracorporeal Shock Wave Lithotripsy (ESWL), Renal stone, Renal function and glomerular filtra-
tion rate (GFR).

nal pelvis and upper ureteral stones. Also, it is
known that the success of ESWL is high, especially
in small stones. Pregnancy, uncorrected coag-
ulopathy and active urinary tract infection are con-
sidered absolute contraindications. The experience
of the urologist and patient preference are also very
important in the selection of treatment. The high
success rate of ESWL in upper ureteral stones and

ment option in upper, lower and middle calyx, re-
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the potential undesirable side effects of other al-
ternative treatments make ESWL the primary
treatment modality in this group. This method of
urolithiasis treatment is accepted because it offers
non-operative treatment (Turna et al., 2005).

With this study, we aimed to estimate the possible
side effects of ESWL on the group of patients with
nephrolithiasis. Between November 2019 and Oc-
tober 2020 in our clinic, 50 adult patients who were
diagnosed with a kidney stone and were under-
went an ESWL treatment was enrolled into this
study. We retrospectively investigated the effect of
ESWL on kidney stones and discussed the subject
by comparing it with the previous studies in the
literature.

MATERIAL and METHOD

In our study, the data of 82 patients who were di-
agnosed with kidney stones and were scheduled for
ESWL procedures who applied to our outpatient
clinic between November 2019 and October 2020
were analyzed. Thirty-two of the patients were ex-
cluded from the study because they didn’t comply
with the study protocol.

Patients' mean age was 37.2 (between 26 and 67
years of age). Of patients, 31 (62%) were male and
19 (38%) were female. None of these patients suf-
fered from a urogenital abnormality or had a soli-
tary kidney. We examined patients with nephro-
lithiasis in our study. Patients with ureterolithiasis,
cystolithiasis and urethrolithiasis were excluded
from the study. Four of the patients, two male and
two female (8%) was determined in an upper calyx
stone, a mid calyx stone in 8, five male and three
female (16%), a lower calyx stone in 9, six male and
three female (18%) and a pelvis stone in 29, eighteen
male and eleven female (58%).

The device employed in this procedure was an
ELMED brand fluoroscopy focusing lithotripter. A
maximum of 3000 shock-wave, accompanied with a
7-18 kv power was applied at each session. Three
ESWL sessions were carried out in the patients and
the time between sessions was set at 7 days. All pa-

tients who met the study criteria were included in a
single group. The remaining 32 patients failed to
complete the study protocol due to various reasons
such as pain, non-compliance with the treatment,
and inability to start the treatment because of acute
infection. The routines collected one day before the
ESWL (Routine I) protocol were repeated one day
after the first session (Routine II) and one day after
the end of all ESWL (Routine III) sessions. Fifty pa-
tients were able to complete this study protocol.

Before initiating the ESWL procedure, total blood
count, serum BUN and creatinine levels, prothrom-
bin time and partial thromboplastin time, total
urine analysis and urine culture of all patients were
evaluated. Antibiotic treatment was applied for
patients who have bacterial reproduction in their
urine culture, ESWL procedure was initiated to pa-
tients without reproduction in their urine culture.
Creatinine (Cr), Na, K, Cl, Ca, P, Mg and venous
blood gases of in blood serums were studied one
day before the patients underwent a ESWL proce-
dure. A total urine analysis was conducted. Protein
and creatinine levels were studied in spot urine,
plus a 12-hours urine was collected to calculate
GFRs. This was the completion of Routine I. The
next day patients underwent a first session of
ESWL.15 days later the second session of ESWL and
30 days later the third session of ESWL were per-
formed. Routine II was completed one day after the
first session of ESWL while Routine III was com-
pleted one day after the end of the sessions of ESWL.
GFRs of patients were calculated by the aid of the
creatinine clearance formula [Clearance = U/PXV;
U: Content of creatinine in urine (mg/dl); p: Plasma
creatinine (mg/dl), and V: Amount of urine (ml)].
The biochemical tests of patient serums, venous
blood gases and the protein/creatinine content in
spot urine were measured by repeated measured
variance analysis and the level of significance was
considered 5% (p<0.005).

IBM SPSS Statistics ver. 22.0 (IBM Co., Armonk, NY,
US) were used for the statistical analysis. Descrip-
tive statistics were provided as mean for continuous
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variables, and as percentage for categorical varia-
bles. Differences between more than two dependent
groups were examined by Repeated measures
analysis of variance. A p value of <0.05 was consid-
ered statistically significant.

RESULTS

No major complications were observed in any of the
patients during the ESWL procedure. However, a
stone path (strain strasse) developed in three pa-
tients and endoscopic ureteral stone-removing pro-
cedure was applied. Additionally, fever was noticed
in two patients (mean 38 C degree) and this finding
improved after appropriate antibiotic therapy. One
patient was hospitalized for a single day due to se-
vere pain. To understand whether ESWL affected
renal functions, we measured the glomerular filtra-
tion rate (GFR), blood creatinine level and the bi-
carbonate level in venous blood gas. Calculated

GFR values were found 86.06 £ 16.45 ml/min in
Routine I, 88.42 £ 17.80 ml/min in Routine II and
90.16 + 17.62 ml/min in Routine III. Alterations in
GFR were within physiological limits and there was
no any significant difference (p>0.05). The blood
creatinine level was 1.06 + 0.15 mg/dl at Routine I,
1.03 + 0.13 mg/dl at Routine II and 1.03 + 0.10
mg/dl at Routine III. Similarly, there was no any
significant difference in blood creatinine level
(p>0,05). Blood bicarbonate levels in blood samples
collected from venous blood vessels without using a
tourniquet was determined as 26.10 + 1.27 mmol/L
for Routine I, 25.21 + 1.59 mmol/L for Routine II
and 24.64 = 1.47 mmol/L for Routine III. Also there
was no any significant difference between bicar-
bonate levels in groups (p>0.05). The relationship
between parameters related with renal functions
and repeated routines are summarized in Table 1.

Table 1. Before and after ESWL, changes of GFR, bicarbonate and serum electrolytes

1. Routine

II. Routine

II1. Routine

p
GFR (ml/min) 86.06 + 16.45 88.42 +17.80 90.16 +17.62 0.400
Creatinine (Blood) (mg/dl) 1.06 +£0.15 1.03+0.13 1.03+0.10 0.108
Bicarbonate (Blood gas) (mmol/l) 26.10 +1.27 25.21 +1.59 24.64+1.47 0.302
Phosphorus (mg/dl) 3.15+0.30 3.12+0.27 3.14+0.33 0.613
Calcium(mg/dl) 9.52+0.31 9.55+0.27 9.57+0.25 0.788
Chlorine (mmol/l) 102.59+1.81 102.91 +1.70 102.25 +1.41 0.732
Magnesium (mmol/l) 2.06+0.15 2.07+0.14 2.08+0.16 0.658
Sodium (mmol/1) 138.98 £1.99 140.19 £ 2.40 139.45 +1.45 0.636
Potassium (mmol/l) 4.03+0.29 3.97+0.24 3.96 +0.25 0.561

* Repeated measures analysis of variance.
(I)  :Routines obtained one day before ESWL
(II) :Routines obtained one day after the first ESWL session

(III) : Routines obtained one day after the end of all ESWL sessions.

DISCUSSION

ESWL is a less invasive method in the treatment of
urinary system stone disease when compared to
alternative operative methods. The procedure is

also considered as one of the first in the treatment
options of urinary system stone disease because it is
easy to apply and in general, does not require hos-
pitalization of the patient and plus has lower mor-
bidity ratios. After it's wide spread use in urinary
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system stone disease, miscellaneous studies related
with the impact of ESWL on renal functions and
different results were obtained in the acute and
chronic term.

In animal model studies, a positive correlation has
proven to be between histological renal tubular
damage and urinary enzyme excretion generated by
the shock wave energy (Weichert-Jacobsen et al.,
1997; Weichert-Jacobsen et al., 1998). In different
studies which were carried out, after the ESWL
treatment, it has been shown that acute histological
damage took place in structures including renal
parenchyma, renal vessels and renal tissues and
also led renal morphological changes such as sub-
capsular hematoma and focal parenchymal damage
(Gunasekaran et al.,, 1989; Evan et al., 1991; Pre-
minger, 1993). However, it was displayed that even
though these damages in the renal units which were
exposed to ESWL complied with the area to where
shock wave energy spreads (Gunasekaran et al.,
1989; Karlsen et al., 1991). Also they were closely
associated with ESWL treatment parameters such as
the number of shock waves, shock wave energy and
host factors like renal immaturity, the presence of
pyelonephritis and intact renal nerve (Evan et al.,
1998; Evan et al., 1999; Connors et al., 2000; Connors
et al., 2003; Willis et al., 2005). Especially in animal
studies had shown that ESWL treatment did not
have any effect on the renal development or animal
growth. In addition, when the impacts of ESWL on
renal function parameters were studied, in the
treated renal unit it was demonstrated that reduc-
tion in renal plasma flow (RPF) and glomerular fil-
tration rate (GFR) were acute and temporary. Also,
this decline returned to baseline level within 24
hours (Connors et al., 2000, Evan et al., 1998, Willis
et al.,, 1996). In a study conducted in the pediatric
population, it was found that the long-term fol-
low-up after ESWL for treatment of renal stones no
effect on renal growth and no development of
chronic diseases (ElI-Nahas et al., 2013). Of course,
we also do not consider that at the microscopic level,
ESWL is harmless or innocent in morphological,

histological and physiological damage caused by its
mechanical power and energy in stone fragmenta-
tion and comminution. However, we believe that in
a way which supports our study this damage is
transient and has no long-term effects on patients,
who were selected according and treated with the
appropriate protocol to the literature.

Literature data about the effects of ESWL treatment
is more limited in human kidney. In physiological
studies related to urinary enzymes and other mark-
ers indicating urinary injury, temporary increase
related to those markers has been shown to return
to normal levels within a few days or weeks after
the treatment ESWL (Assimos et al., 1989; Recker et
al.,, 1992; Rutz-Danielczak et al., 1992). Some re-
searchers have evaluated urinary enzyme excretion
and renal function parameters before and after
ESWL treatment. In studies carried out by Karlsen
et al., 1991; Rutz-Danielczak et al., 1992; Gupta et al.,
1995; Goel et al., 1996; Iigin et al., 1998 and which
were related with GFR, it was reported that GFR
values returned to baseline after the sudden tem-
porary reduction or remained stabil after ESWL. In
studies conducted by Pienkny et al., 1999 and Perry
et al.,, 2000, in patients undergoing simultaneous
bilateral ESWL treatment, even after their long fol-
low-up period (mean, 3,5 years and 21 months) not
any deterioration or impairment in renal function
was shown. In our study, we found no any signifi-
cant difference between GFR values which were
calculated before the treatment was started, one day
after the end of the first and third session. Findings
obtained from our study, demonstrate a parallelism
with the findings of investigators mentioned above.
However, in a study carried out by Sheir et al., 2003,
in the literature, showed a significant increase in
GEFR values after ESWL, but in a study carried out
by Saxby, 1997, a significant decrease was observed
and finally, in a study carried out by Cass, 1994,
some patients displayed a decrease while some dis-
played an increase. When compared, findings ob-
tained in our study demonstrate some differences
with the findings of the investigators mentioned
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above. We suggest that ESWL does not have an ef-
fect on GFR. Patients who were included in the
study had bilateral kidneys and their biochemical
parameters were within normal limits. Routines
were not calculated separately, and total GFR was
estimated. Therefore, even though GFR was altered
in a kidney which was subjected to ESWL, we think
that this variation was compensated by the aid of

the other kidney.

Commonly, in the literature, serum creatinine is
assessed together with GFR. In a study carried out
by Greenstein et al., 1990; Karlsen et al., 1991; Gupta
et al.,, 1995 and El-Assmy et al., 2008, the investiga-
tors presumed that ESWL was not capable to
change serum creatinine values. The findings we
have obtained from our study is compatible with
the findings as mentioned in the literature above,
regarding serum creatinine levels. No any signifi-
cant difference was determined in serum creatinine
levels before and after ESWL therapy. In a study
conducted by Saxby, 1997, serum creatinine levels
appeared to increase after a ESWL procedure.
However, the result obtained from this study does
not show parallelism with our study and other
studies. We assume that ESWL does not alter serum

creatinine levels.

In a study carried out by Saxby, 1997, it was shown
that ESWL procedure caused an increase in serum
calcium levels when compared with serum calcium
levels prior the procedure. In our study, findings
obtained with serum calcium levels does not show a
parallelism with the findings obtained from the
above study of the investigator. Accordingly, we
assume that ESWL does not affect serum calcium
levels. We also assume that, the reason that serum
calcium levels were not altered, could rely on the
fact that ESWL does not have an effect on tubular
reabsorption. In a study carried out by Villany et al.,
2001, it was determined that ESWL caused no any
difference in serum sodium and serum potassium
levels. In our study, we also found that there was
no any significant difference between serum sodi-
um and serum potassium levels, before and after

ESWL. This data shows a similarity when compared
with the data obtained from Villany.

No any studies were found in the literature related
with serum phosphor and magnesium. In our study
there is no any significant difference in serum
phosphor and magnesium levels and the results
obtained are within normal physiological limits.

Consequently, ESWL serum electrolytes, does not
generate a significant difference on serum GFR and
creatinine and serum bicarbonate studied in venous
blood gas. ESWL treatment did not affect GFR, pro-
teinuria and serum electrolytes in kidneys. The
number of cases is extremely few in this study.

According to our opinion, ESWL which is used in
the treatment of renal stones did not have a nega-
tive effect on GFR, proteinuria and electrolyte bal-
ance, when used in a short-term period, as the pro-
cedure is considered to be a safe method, but prin-
cipally advanced studies related with the renal tub-
ular function must be conducted.
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INTRODUCTION

Transporting ring-necked pheasants (Phasianus col-
chicus) from rearing facilities to nature is a common
practice in many European countries (Draycott et
al., 2002; Draycott et al., 2005) and the USA
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OZET

Amag: Bu calismada, halka boyunlu siiltinlerde (Phasianus colchicus) nakil kaynakli stresin énlenmesi veya
azaltilmasinda C vitamininin etkinligi arastirildi.

Materyal ve Metot: Calismada, 8-12 aylik yasta, canli agirliklart 1140-1525 g araliginda degisen toplamda 30
siiltinden (15 erkek ve 15 disi) olusan bir kontrol ve iki deneme grubu olusturuldu (n=10/grup). Deneme
gruplarma sirastyla 200 (AA1) ve 400 (AA2) mg/kg dozunda C vitamini giinliik olarak icme sular icerisinde
verildi. Bir haftalik uygulama sonrasinda stiliinler iki saat boyunca nakil stresine maruz birakildi. Plazma kor-
tikosteron (CS) diizeyleri ile heterofil /lenfosit (H/L) oranlar1 tasima 6ncesi ve sonrasi belirlendi.

Bulgular: Nakil 6ncesi ve sonrasi elde edilen degerler karsilastirtildiginda, kontrol grubunda CS degerlerinde
ve H/L oranlarinda nakil sonrasi anlamli artis belirlenirken (P<0,001), AA1 ve AA2 gruplarinda sadece plazma
CS diizeyinde anlamli artis saptandi (Sirastyla, P<0,05 ve P<0,001). Her {i¢ grupta olctilen parametrelerde nakil
oncesinde istatistiksel fark yoktu. Nakil sonrasi ise plazma CS dtiizeyleri ve H/L oranlar1 deney gruplarinda
benzerdi, fakat deney gruplarina ait degerler kontrol grubundan anlamli sekilde diistiktii (Sirastyla, P<0,001 ve
P<0,01).

Sonug: Siiltinlere nakil 6ncesi bir hafta siireyle oral C vitamini verilmesi, nakil kaynakli stres yanitinda azalma
saglamaktadur.

Anahtar Kelimeler: C Vitamini, Heterofil/ Lenfosit orani, Kortikosteron, Nakil stresi, Siiliin.

ABSTRACT

Objective: In this study, the efficiency of vitamin C in the prevention or reduction of transport induced stress
in ring-necked pheasants was investigated.

Material and Method: In the study, a control and two experimental groups consisting of a total of 30 pheasants
(15 males and 15 females) at the age of 8-12 months, with body weight of 1140-1525 g, were formed
(n=10/ group). The experimental groups were given daily doses of 200 (AA1) and 400 (AA2) mg/kg of vitamin
C in drinking water, respectively. After one week of treatment, pheasants were exposed to transport stress for
two hours. Plasma corticosterone (CS) levels and heterophile/lymphocyte (H/L) ratios were determined
before and after transport.

Results: When the values obtained before and after transportation were compared, a significant increase was
found in CS values and H/L ratios in the control group after transportation (P<0.001), while a significant inc-
rease was found only in plasma CS levels in the AA1 and AA2 groups (P<0.05 and P< 0.001, respectively).
There was no statistical difference in the parameters measured in all three groups before transportation. After
transportation, plasma CS levels and H/L ratios were similar in the experimental groups, but the values of the
experimental groups were significantly lower than the control group (P<0.001 and P<0.01, respectively).
Conclusion: Oral administration of vitamin C to pheasants for one week before transportation provides a
decrease in the stress response due to transportation.

Keywords: Corticosterone, Heterophil/Lymphocyte ratio, Pheasant, Transport stress, Vitamin C

(Schwartzkopf-Genswein et al., 2012), as it is in our
country (Annual report, 2020), to protect the natu-
ral life and increase the number of birds suitable
for hunting. The transportation process increases
the stress load in birds for many reasons, such as
catching, caged, sudden change in microclimate
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conditions, water and feed deprivation, sudden
accelerations and decelerations, vibration, unfa-
miliar voice, restricted floor space, and social per-
turbation due to high animal intensity. The conse-
quences of the stress during transport of birds were
reviewed in detail for poultry especially broilers
because different transport technics may cause an
increase in mortality, decrease in poultry welfare
due to stressful transport, and meat quality
(Schwartzkopf-Genswein et al., 2012; Qi et al., 2017;
Zaboli et al., 2019).

The effects of stress, at the molecular/cellular or
physiological level, are mostly related to oxidative
stress and damage to important biological mole-
cules. Therefore, a number of feed-derived and
supplemented antioxidants such as vitamins, min-
erals, amino acids, and phytogenic feed additives
are added to minimize these unwanted effects of
stress (Saeed et al., 2019).

Vitamin C (chemical names: ascorbate and ascorbic
acid [AA]) is a 6-carbon lactone that is synthesized
from glucose by poultry and many other animals in
kidneys in birds and reptiles, and in the liver in
some mammals (Ahmadu et al.,2016). Ascorbic acid
is one of the most important antioxidants that can
neutralize oxidative stress through an electron do-
nation/transfer process and is involved in the bio-
synthesis of corticosterone, a hormone that in-
creases energy supply during stress. Birds need
more AA during stress because endogenous AA is
insufficient to meet the bird's requirements, so
adding AA to drinking water or feed helps lower
corticosterone levels during stress (McKee and
Harrison, 1995). It has been reported that, under a
variety of stressful conditions, improved perfor-
mance resulting from AA use is associated with
suppressed stress responses demonstrated by a
reduction in plasma adrenocorticotropic hormone
(Sahin et al., 2003) and corticosterone (McKee and
Harrison, 1995; Mahmoud et al., 2004) levels. Posi-
tive effects of ascorbic acid on immune response,
feed consumption, live weight gain, rectal and
body temperature, fertility, hatchability of fertile

eggs, oxidative stress, carcass grade, carcass yield
and weight gain have been reported in birds.
(Saeed et al., 2019). Therefore, it has been reported
that AA can be supplemented to reduce the nega-
tive effects of stress due to heat, transportation, and
other environmental factors in poultry (Ahmadu et
al., 2016).

In poultry, two of the most common physiological
parameters of stress are circulating concentrations
of corticosterone and the heterophil/lymphocyte
(H/L) ratio. Transport stress can activate the hy-
pothalamic-pituitary-adrenal axis and thereafter
plasma corticosterone is elevated following a road
journey (Kannan et al., 1997). This apparent activa-
tion of the hypothalamic-pituitary-adrenal axis is
consistent with the observation of post-transport
increases in the H/L ratio (Gross and Siegel, 1983;
Maxwell, 1993; Mitchell and Kettlewell, 1998; Erisir
et al., 2008).

While there are many studies that have revealed
that vitamin C can moderate the effect of different
stress factors on poultry (Zulkifli et al., 2000; Sahin
et al., 2002; Sahin et al., 2003; Mahmoud et al., 2004;
Minka and Ayo, 2011; Ghazi et al., 2015; Ahmadu
et al., 2016) there are few studies investigating the
effects of stress due to handling (Chloupek et al.,
2009), transport (Voslarova et al., 2006; Suchy et al.,
2007; Voslarova et al., 2012), translocation (Volfova
et al., 2022) and other factors (Voslarova et al., 2013)
in pheasants. To our knowledge, there is only one
study in pheasants where Nowaczewski (2006)
showed that supplementation with vitamin C re-
duced the tonic immobility reaction and CS level in
stressed pheasants. Therefore, this study was un-
dertaken to determine the stress-ameliorating ef-
fects of vitamin C supplementation in drinking
water in response to transportation in pheasants.

MATERIALS and METHODS
Animals and experimental protocol

In total, 30 adults (8-12-months-old) healthy
ring-necked pheasants (Phasianus colchicus; herein-

after, pheasant) of both sexes were used. The sam-
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ple size of this study was determined using
(G* Power 3.1.9.2, Hein-
rich-Heine-Universitit, Diisseldorf,
Based on the result of G*Power, the number of

G-power software

Germany).

samples was at least eight pheasants for each group.
However, 10 pheasants were used per group taking
into account the possible losses. Pheasants were
obtained from the Gelemen Pheasant Production
Station, Samsun, and were brought from the station
to the pen (41° 22’ N, 36° 12’
transport cages. This experiment was carried out

E) within plastic

with an average of 19+1° C outside temperature,
21£1° C inside temperature and 71+£7% relative
humidity. The birds were kept at a fixed light cycle
of 15L:9D to mimic the early June conditions out-
side during the experiment. This study was ap-
proved by the Animal Experimentation Ethics
Committee of Ondokuz Mayis University (Approv-
al no: 2016/04).

The pheasants were divided into three groups con-
sidering their body weight (BW), with five males
and five females in each group. The BW of the birds
in the control group (C) and treatment groups (AA1
and AA2) were 1330489 and (1350+£129 and
13494112 g), respectively. There was no statistical
difference among the three groups for BW. All the
groups were fed commercial feed obtained from the
station to avoid unwanted effects of diet change. All
birds were subjected to the adaptation period (a
week) before the experiment. During this period,
the daily average water consumption of each group
was also determined.

Daily drinking water was supplied to the C group
without AA supplementation while groups AA1l
and AA2 were supplemented with 200 and 400 mg
of AA/kg BW, respectively. Ascorbic acid was ob-
tained by DSM Besin Maddeleri Ltd., Istanbul,
Turkey. This supplementation was continued for
seven days. A dose of AA, recalculated for the total
BW of pheasants in each group, was dissolved in a
predetermined volume of water in dark coloured
bottles.

Pheasants were transported at the end of the sup-
plementation period (day 8) to three consecutive
parties to avoid exceeding the processing capacity.
At each transport party, an equal number of birds
from each group were loaded onto the truck with a
crate (W=96 x L=57 x H=27 cm3) at the density of
approx. 400 cm2kg-1. The crate was placed in such a
way to prevent movement during transit and
transported for two hours with an average speed of
60 km/hour. All three journeys were made on the

same route.

Blood samples (1 ml) were obtained within 3
minutes to avoid change in monitored stress pa-
rameters due to sampling such as catching, han-
dling, bleeding (Owen, 2011). Blood was taken from
the brachial vein to tubes containing anticoagulant
(EDTA) twice immediately before and after trans-
portation to determine the level of plasma corti-
costerone and H/L ratio.

The samples were sent to the laboratory from the
sampling room (within 30 min after blood collection)
in a small styrofoam cooler. After their transfer to
the laboratory, the blood smears were prepared
using the May-Grunwald-Giemsa stain. The H/L
ratios were determined one day later. Blood smears
were examined under a microscope at a magnifica-
tion of 100x with oil immersion and in each smear,
heterophils and lymphocytes were counted until the
cumulative total reached 100 cells, and then the
H/L ratio was calculated.

The remaining blood samples were centrifuged at
10000 rpm for 10 min, plasma was decanted and
then stored at -20 °C until corticosterone analyses.
Plasma corticosterone levels were determined in
duplicate by immunoassay according to guidelines
provided by the manufacturer (Enzo Life Sciences,
Corticosterone ELISA Kit, ADI-900-097, Lausen,
Switzerland). Standards used in the current study
were between 32-20000 pg/ml. The intensity of
colour was measured at 405 nm with an 8-channel
microtitration plate spectrophotometer (DAS, Digi-
tal and Analogue Systems, A3, Italy). The results
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were calculated by using the 4 parameters logistic
curve-fit.

Statistical analysis

Statistical analysis was carried out using the SPSS
statistical package (IBM SPSS Statistics, Ver. 21,
USA). After the Shapiro-Wilk normality test and
homogeneity of variance test, data with homoge-
neous variances (H/L ratio) were subjected to a
one-way ANOVA to assess statistical significance,
followed by a Tukey-HSD test for multiple compar-
isons. Due to the standard error of means exceed to
their mean values, data with heterogeneous vari-
ances (corticosterone) were executed to GENMOD
analysis with linked time function. Differences in
corticosterone mean changed over time were ana-

lysed with the contrast structure (linear form) of the

GENMOD procedure.
meantSD for H/L, and mean, median and their

Data are presented as

deviation for corticosterone.
RESULTS

Plasma corticosterone concentration was statistical-
ly higher after transportation in the control, AA1l
and AA2 groups (P<0.001, P<0.05 and P<0.001, re-
spectively) while the H/L ratio was higher only in
the control group (P<0,001). When compared
groups, plasma corticosterone level and H/L ratio
were similar in all three groups before transporta-
tion. However, after transportation, both CS and
H/L ratio were higher in the control group than the
AA administrated groups (P<0.001 and P<0.01, re-
spectively). Experimental groups also were similar
to each other after transportation (Table 1).

Table 1. The stress parameters values obtained before and after transport in pheasants

Groups

Control AA1 AA2
Mean Median  Deviance Mean Median  Deviance Mean Median  Deviance P value
Corticosterone! BT 21.66 12.94 24.06 10.60 22.79 9.59 >0.05
0.5646 0.2815 0.5864
(ng/ml) AT 8935 9670 50200 4384 52240 4379 <0.001
Pvalue <0.001 <0.05 <0.001
Mean+SD Mean*SD MeantSD P value
BT 0.42+0.13 0.40+0.15 0.45+0.18 >0.05
H/L ratio
AT 0.76+0.212 0.52+0.09> 0.58+0.10° <0.01
P value <0.001 >0.05 >0.05
ing transport of birds and coping with transport
DISCUSSION

Road transport represents a critical stage in poultry
production, and it is considered one of the main
causes of stress. These stress factors include hu-
man-induced handling and crating, jour-
ney-induced noise, vibration, density, starvation,
emotional factors such as unfamiliar sound and
environment, and climatic factors such as extreme

heat and humidity. The consequences of stress dur-

induced-stress were studied mainly in poultry by
many researchers and reviewed by many authors
(Kannan et al.,1997; Mitchell and Kettlewell, 1998;
Zulkifli et al., 2001; Zhang et al., 2009; Vosmerova et
al, 2010; Minka and Ayo, 2011; Schwartz-
kopf-Genswein et al., 2012; Qi et al., 2017). Alt-
hough there are studies investigating the effects of
transportation, there is no publication about allevi-
ating transport-induced stress in pheasants. There-
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fore, we investigated whether AA is effective in
alleviating stress in pheasants as in other poultry.
Our results demonstrate that transportation is a
stressful procedure in pheasants, as shown by an
immediate increase in monitored parameters in the
control group after transportation (Table 1). Plasma
corticosterone concentration, which is considered
the main indicator of stress in birds, was signifi-
cantly higher after the travel than before transport
in all groups. Although there was a numerical in-
crease in the H/L ratio in all groups after transpor-
tation, the increase was statistically significant only
in the control group. Considering increases in cor-
ticosterone and H/L ratio after transportation, we
interpreted these results that transport-induced
stress has occurred in all groups at different levels.
Our results agreed with early researchers who re-
ported that corticosterone (Suchy et al., 2007;
Voslarova et al., 2012) or H/L ratio (Voslarova et al.,
2006) was higher in transported pheasants in com-
parison with the non-transported control pheasants.
Voslarova et al. (2006) and Suchy et al. (2007) inves-
tigated the effects of transport stress and reduction
of floor area (290 and 195 cm?/kg) on pheasants at 9
weeks of age, transported at different densities for 4
hours, and described changes in some biochemical
and hematological parameters. Similarly, stress ef-
fects resulting from transport in common pheasant
were examined by Voslarova et al. (2012), who ob-
served an increase in the corticosterone concentra-
tion.

We compared parameters measured before and
after transportation among groups to evaluate the
effectiveness of AA. There was no statistical differ-
ence before the journey for all the parameters
measured. After the journey, all parameters were
similar for each experimental group, and they were
lower than the control group. According to these
results, it can be postulated that AA had a positive
effect on reducing stress responses with the indica-
tion of decreased plasma corticosterone level and
H/L ratio, and this agrees with the conclusions
reached by many researchers (Kutlu and Forbes,

1993; McKee and Harrison, 1995; Zulkifli et al., 2001;
Sahin et al., 2002; Sahin et al., 2003; Mahmoud et al.,
2004; Minka and Ayo, 2011; Ghazi et al.,, 2015).
These researchers used broilers or quails to deter-
mine the effectiveness of AA in dealing with stress
depending on transportation or high temperature
and used plasma corticosterone level, H/L ratio, or
other biochemical parameters as stress markers.

The lower values of corticosterone level and H/L
ratio recorded in pheasants administered AA fol-
lowing transportation suggested that the AA re-
duced or eliminated the adverse effects of road
transportation stress in pheasants. Kutlu and Forbes
(1993) reported that AA reduces the synthesis of
corticosteroid hormones in birds. Similarly, Sahin et
al. (2003) reported low concentrations of ACTH in
quails reared at high temperature and fed a diet
supplemented with AA. Ascorbic acid plays an
important role in the biosynthesis of corticosterone,
a hormone that increases energy supply during
stress. AA alleviates the negative effects of stress by
reducing the synthesis and secretion of corticoster-
oids (McKee and Harrison, 1995; Sahin et al., 2003;
Mahmoud et al., 2004).

In conclusion, doses of 200 and 400 mg of AA ex-

erted a positive influence on alleviating
transport-induced stress in pheasants. It appears
advisable to use a dose of 200 mg of AA per kg BW
in water for one week before transportation of

pheasants.
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OZET

Amag: Diyabetes mellitus, diinya capinda hizla artan insiilin eksikligi ya da insiilin direnci sebebiyle olusan
karbonhidrat, lipid ve protein metabolizmasi bozuklugu ile belirgin ytiksek mortalite ve morbiditeye sahip en-
dokrin ve metabolik bir hastaliktir. Hipokampustaki noronal sistem tizerinde de etkileri oldugu calismalarda
gosterilmistir. Calismamizin amaci deneysel diyabet olusturulan ve normal sicanlarda, gebelik doneminin her
trimesterinde hipokampustaki piramidal néron sayisina etkilerini stereolojik yontemlerle degerlendirmektir.
Materyal ve Metot: Calisma icin sicanlar rastgele olmak tizere iki gruba ayrildi. Kontrol grubu(n:18), Diyabetes
mellitus grubu(n:18); Streptozotosin (STZ) ile deneysel diyabet olusturulan Diyabetes mellitus grubuna tek doz
45mg/ kg Streptozotosin intraperitoneal (i.p) olarak uygulandi. Kontrol grubuna herhangi bir islem uygulan-
madi. Uygulamadan 72 saat sonra her iki gruptaki sicanlarin aclik kan sekerleri olciildii. Diyabet grubunda aglik
kan sekeri degeri 200 mg/ dl tizerinde olanlar diyabet olarak kabul edildi. Vaginal smear ve vaginal plak izlemi
yapilarak gebelik tespiti yapildi. Gebelik trimester donemleri olan 7, 14 ve 21. giinlerde anestezi altinda sican-
lardan beyin dokular: ¢ikarilarak rutin 1s1k mikroskobik histolojik takip yapildi. Her iki gruba sayisal yogunluk
hesaplamasi amaciyla fiziksel disektér metodu uygulandi. Bunun i¢in 5 pm kalinliginda ilki rastgele olmak
tizere sonrakiler her 400pm’de bir ortalama bes cift kesit alindi. Kesitler Hematoksilen-Eozin ile boyandi. Isik
mikroskobunda incelenerek, fotograflandi. Stereolojik incelemede tarafsiz sayim cercevesiyle néron sayimi ya-
pild. Istatistiksel analizde Mann-Whitney U testi kullanild.

Bulgular: Stereolojik hesaplamalar sonucunda diyabet ve kontrol gruplar: arasindaki hipokampal néron say1-
sinda istatistiksel agidan anlamli fark bulundu(p<0.05). Ancak trimesterler arasinda gruplarda herhangi bir is-
tatistiksel fark bulunmad.

Sonug: Diyabetin viicutta bir¢ok zararl etkisi oldugu bilinmekte olup calismamizda gebe sicanlarda hipokam-
pal noron sayisinda anlamli azalmaya neden oldugu tespit edildi.

Anahtar Kelimeler: Diyabet, Gebelik, Hipokampus, Stereoloji, Streptozotosin.

ABSTRACT

Objective: Diabetes mellitus is an endocrine and metabolic disease increasing world wide with the markedly
high mortality and morbidity due to carbohydrate, lipid and protein metabolism disorder caused by insulin
deficiency or insulin resistance. Studies have also shown that it has effects on the neuronal system in the hip-
pocampus. The aim of our study is to evaluate the effects of the pyramidal neuron number in the hippocampus
in each trimester of pregnancy by stereological methods in experimentally induced diabetes and normal rats.
Material and Method: Rats were randomly divided into two groups for the study. Control group (n:18), Dia-
betes mellitus group (n:18); experimental diabetes was induced by streptozotocin (STZ). A single dose of
45mg/ kg Streptozotocin was administered intraperitoneally (i.p) to the Diabetes mellitus group. No treatment
was applied to the control group. Fasting blood glucose of rats in both groups was measured 72 hours after
the application. In the diabetes group, those with a fasting blood glucose value above 200 mg/ dl were conside-
red as diabetes. Pregnancy was determined by monitoring vaginal smear and vaginal plaque. Routine light
microscopic histological follow-up was performed by removing brain tissues from rats under anesthesia on the
7th, 14th and 21st days of pregnancy. Physical dissect or method was applied to both groups for numerical
density calculation. For this, an average of five pairs of sections were taken at 5 pm thickness, the first of which
was random, and the subsequent ones were every 400 pm. Sections were stained with Hematoxylin&Eosin.
Examined and photographed under a light microscope. Neuron counting was performed with an unbiased co-
unting frame in stereological examination. Mann-Whitney U test was used for statistical analysis..

Results: As a result of stereological calculations, a statistically significant difference was found in the number
of hippocampal neurons between diabetes and control groups (p<0.05). However, there was no statistical diffe-
rence between the groups between trimesters.

Conclusion: It is known that diabetes has many harmful effects on the body, and in our study, it was determined
that there was a significant decrease in the number of hippocampal neurons in pregnant rats.

Keywords: Diabetes, Hippocampus, Pregnancy, Stereology, Streptozotocin.
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GIRIS

Diyabetes mellitus, diinya capinda hizla artan insti-
lin eksikligi ya da instilin direnci sebebiyle olusan
karbonhidrat, lipid ve protein metabolizmas1 bo-
zuklugu ile belirgin yiiksek mortalite ve morbidi-
teye sahip endokrin ve metabolik bir hastaliktir. Hi-
pokampus’un 6grenme ve bellek olusumunda rol
aldig1 bilinmektedir. Insanlarda ve hayvanlarda hi-
pokampus lezyonlari, bilgilerin kisa stireli bellekten
uzun sureli bellege aktarilmasinda cesitli sorunlara
yol agar ve boylece yeni bilgilerin depolanmas en-
gellenmis olur (Yongug, 2009). Diyabet bir¢ok organ
ve doku tizerinde uzun donemde olumsuz etkiler
olusturmaktadir. Hipokampustaki noronal sistem
tizerinde de etkileri oldugu calismalarda gosteril-
mistir. Hipokampus histolojik olarak ti¢ boliime ay-
rilmaktadir ve bu ti¢ boliimiin tamamina hipokam-
pal formasyon ad1 verilmektedir. Bilginin kisa stire-
liden, uzun siireli hafizaya doniistiiriilmesinde, hi-
pokampus rol oynar (Tanbek, 2015). Hipokampu-
sun bilhassa davranis olusturma ve hafiza ile iligkili
fizyolojik olaylarda kayda deger roli vardir. Amig-
dala, orbitofrontal korteks ve 6n singulat korteksle
birlikte hipokampus bilgi isleme stirecinde ve emos-
yonel bellekle deklaratif bellek olusumunda rol oy-
nar (Ko¢ Okudur, 2013). Diyabetin hipokampustaki
noronal yapilarda norotransmitter salgilanmasi ve
norotransmitterlerin reseptorlerle kombinasyonu
diizeyinde yapisal, fonksiyonel ve kimyasal tiirlii
bozulmalara ve néronal apopitozise sebep olarak bi-
lissel islevleri bozdugu yapilan arastirmalarla or-
taya konmustur (Koroglu ve ark., 2004). Biz de ¢alis-
mamizda Diabetes mellitus olusturulan ve normal
sicanlarda, gebelik doneminin her {i¢ trimesterinde
de hipokampustaki piramidal néron sayisinda mey-
dana gelen degisiklikleri stereolojik yontemlerle de-
gerlendirmeyi amacladik.

MATERYAL ve METOT

Calisma igin Van Yiiziincii Y1l Universitesi Hayvan
Deneyleri Etik kurulundan etik onay alinds
(24/08/2017, No: 2017 /08). Otuz alt1 adet 2 aylik, ye-
tiskin ortalama 190-250 gr. agirliginda Wistar Albino
cinsi disi sican alindi. Sicanlar randomize olarak 2
gruba (kontrol ve diyabet) ayrildi. Deney hayvanlar:
standart kafeslerde, 12/12 1sik/karanlik siklusu,
2242 oC sicaklikta, standart pellet yem ve musluk su-
yuyla ad-libitium beslenmeye tabi tutuldular. STZ
fresh olarak hazirlanip 45 mg/kg tek doz intraperi-
toneal olarak uyguland: ve akabinde 72 saat sonra
achik kan sekeri seviyesi olctildii (Kannan ve ark.,
2016). 200 mg/dl ve tizerindeki sicanlar diyabet ka-
bul edildi. Kontrol grubuna herhangi bir islem yapl-
madi. Bundan sonra sicanlarin vajina girisine bir
damla serum fizyolojik damlatilip pamuklu ¢ubuk
yardimiyla smear alindi. Oda sicakliginda smearler
kurutularak fiksasyon saglandi. Yiizde birlik tolui-
din mavisi ile 5 dakika boyanan preperatlar distile
suyla yikandiktan sonra entellan ile kapatildi. Mik-
roskopta incelendi (Sekil 1). Diyabet ve kontrol gru-
bundaki sicanlarin siklus senkronizasyonu saglana-
rak ciftleseme i¢in bir gece boyunca 3 disi 1 erkek ola-
cak sekilde kafese konuldu. Vajinal plak tespit edi-
lenler gebe olarak kabul edildi. Calismamizda birinci
trimester icin gebeligin 7. gtinti, ikinci trimester igin
gebeligin 14.giin{i, ti¢linci trimester i¢in gebeligin 21.
gini secildi. Her iki gruptan gebeligin 7. 14. ve
21.gtinlerinde 6 adet hayvanin anestezi (ketamin, 50
mg/kg) altinda beyin dokusu biitiin olarak ¢ika-
rildi.  Dokular % 10'luk nétral formaldehit soliis-
yonunda 24 saat tesbit edildi. Rutin 1s1k mikroskobik
histolojik takip yapildi. Her iki gruba sayisal yogun-
luk hesaplanmas1 amaciyla fiziksel disektor yontemi
uygulandi. Parafine gomiilen dokulardan mikro-
tomla 5pm kalinliginda ardisik kesitler alindi. ilki
rastgele olmak tizere sonrakiler her 400pm’de bir or-
talama bes cift kesit alindi. Kesitler Hematoksilen-
Eozin ile boyand1 ve entellenla kapatildi. (Bancroft
ve Stevens, 1996; Demir, 2001). Istk mikroskopunda
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(Nikon (Y-IM) Eclipse, Japan) 100 ‘liik objektifte do-
kular incelendi ve fotograflandi. Sayisal yogunluk
hesaplama formiilti kullanilarak hipokampusun pi-
ramidal hiicre tabakasindaki cornu ammnois’in ttim
alanlarindaki piramidal néronlar ayrim yapilmadan
sayima dahil edildi. Stereolojik olarak, Sayisal Yo-
gunluk Hesaplama formiilti kullanilarak tarafsiz sa-
yim cercevesinin alani bu buiytitmede 6500pm olarak
ele alindi. Alan drneklemede ise ¥4 oran1 uygulana-
rak kareli alan cetvelimizin her dortte bir alan1 sa-
yima dahil edildi. Sayim yapilirken ilk kesitte gozle-
nip ikinci kesitte gozlenmeyen noron cekirdekleri

baz alinarak noronlar sayild.
Sayisal Yogunluk Hesaplama formiilii:
Nv =N/ Vref

Nv: hiicrelerin sayisal yogunlugu (hticre/birim ha-
cim), N: hiicre sayis1 ve Vref: hipokampusun toplam
referans hacmidir (Mayhew ve Gundersen, 1996).

Standart sterelojik yaklasimda her gruptaki opti-

(HK= Coefficient of Error; CE) ve degisim katsayis1
(DK= Coefficient of Variation; CV) kullanilir (Gun-
derson ve Jensen 1987). Calismamizin HK ve DK de-

gerleri literattir verileriyle uyumluydu.

[statistikler minimum, maksimum, standart sapma,
medyan ve ortalama degerler olarak degerlendirildi.
[statistiksel analizde Mann-Whitney U testi kulla-
nildi. Hesaplamalar SPSS istatistik paket progra-
minda ytiritiilda ve anlamlilik diizeyi %5 olarak ka-
bul edildi.

BULGULAR

Stereolojik hesaplamalar sonucunda istatistiksel ola-
rak diyabet ve kontrol gruplar1 arasinda hipokampal
piramidal noron sayis1 bakimindan anlaml fark tes-
pit edildi. (p<0.05) (Tablo 1) (Sekil 1) . Ancak trimes-
terler arasinda (I, II. ve III) hipokampal piramidal no-
ron sayist agisindan anlamli fark izlenmedi (Tablo 2)
(Sekil 2, 3). Sicanlara ait beyin dokusunda yapilan
histopatolojik incelemede gruplar arasinda fark iz-

.. . .. lenmedi.
mum Ornek boyutunu belirlemek icin hata katsayisi
Tablo 1.Gruplar arasi karsilastirma sonuglar:
Grup Median Mean Std. Sap. Minimum Maximum *p.
Hiicre Sayisal Kontrol 569201 571754 77974 465807 704628
Yogunluk 0,011
Diyabet 446038 456828 128145 234876 745890
(mm®)
Tablo 2. Gruplarda trimesterler aras1 karsilastirma sonuglar1
Kontrol Diyabet
TrimesterMedian Ort. SS Min. Max. Median Ort. SS Min. Max. *p.
Hiicre T1 625628 639149 59875 587190 704628 424081 517215 199170 381673 745890 0,513
Sayisal Yogun-1; 536702 549473 90727 465807 645909 425713 391682 108337 234876 480428 0,077
luk
T3 528471 526639 43506 482246 569201 469752 483302 40146 451684 528471 0,275

(mmd)
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Sekil 2. Diyabet grubu 1. trimester (a) 2. trimester (b) ve 3. trimester (c) piramidal hiicrelerin gortintimii
(siyah ok) (Hematoksilen & Eozin, Scale bar 100 pm)

Sekil 3. Kontrol grubu 1. trimester (a) 2. trimester (b) ve 3.trimester (c) piramidal hiicrelerin gortintimii
(siyah ok) (Hematoksilen- Eozin, Scale bar 100 pm)
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TARTISMA

Hiperglisemi hafiza ve dikkat acisindan bozulmalara
sebep olabilir. Kronik hiperglisemi bilissel bozul-
maya ve sinapsal diizenlemede bozulmalara neden
olabilmektedir. Hipergliseminin yan1 sira hipoglise-
mide bilissel islevlerde harabiyet yapmakta ve tek-
rarlayan hipoglisemi ataklar1 bu yikimi 1,5 - 2 kat ar-
tirmaktadir (Unal ve ark., 2015). Beyin dokusu insii-
lin tiretmedigi halde hipokampusda instilin resep-
torleri tespit edilmistir. Bu instilin reseptorlerinin be-
yindeki islevleri gida alimini azaltma, bilissel fonksi-
yonlar, bellek ve norodejeneratif bozukluklara sebep
olmaktadir. Tip 1 ve Tip 2 Diyabetes mellitusda kog-
nitif islevlerde azalma oldugu tespit edilmistir (Erto-
rer, 2014). Yonguc ve arkadaslarmin (2009) yaptig
calismada; STZ ile deneysel diyabet olusturulan mo-
delde Morris Su Labirenti (MWM) deneyinden ve
stereolojik incelemeden elde edilen veriler, STZ ile
deneysel diyabet olusturulan sicanlarda platformun
yerini 6grenmede bozulmalara sebep oldugu ve hi-
pokampusun piramidal katmanindaki toplam néron
say1sini azalttigr gortilmiistiir. Zhao ve arkadaslari-
nin (2016) yaptig1 baska bir calismada STZ ile diyabet
olusturulan ratlarin hipokampusunda CA1’in kapla-
dig1 alanda azalma ve sinaptik yapilarda dejeneras-
yon saptanmustir. Onar ve arkadaslarinin (2019) yap-
tig1 calismalarinda yine STZ kullanilarak olusturulan
diyabetin hipokampusde NLRP3 seviyesini artirarak
ve nitrozatif stres olusumuyla sicanlarda 6grenme ve
hafiza bozukluguna sebep oldugunu gostermisler.
Bizimde calismamizda diyabetik gebe sicanlarin hi-
pokampal piramidal néron sayisinda kontrol gru-
buyla karsilastirildiginda istatistiksel olarak anlaml1
fark tespit edildi. Yapilan bir galismada kontrolsiiz
gestasyonel diyabetin postnatal donemde sican yav-
rularinin hipokampal noronlar {izerinde norotoksik
etki yaptig1 gortilmiistiir (Golalipour ve ark., 2012).
Kontrolstiz diyabet gebe sicanlarin yavrularinda se-
rebral purkinje hiicrelerinde tahribata neden ol-
makta ve bu yavrularda motor ve davranissal
fonksiyonlarda bozulma goriilmektedir (Hami ve

ark., 2016). Bu calismalar diyabetin yavru sicanlar-
daki etkilerini gostermekte olup bizim ¢alismamizda
gebe sicanlarmn tizerinde oldugu icin motor ve dav-
ranis fonksiyonlar1 degerlendirilmedi. Sonugta diya-
betin viicudun bir¢ok boéliimiinde hasara neden ol-
dugu bilinmekte olup yaptigimiz calismayla gebe s1-
canlarda hipokampal noéron sayisinda azalmaya ne-
den oldugu tespit edildi ve daha ileri ¢alismalarla
desteklenmesinin uygun olacag: gortistindeyiz.

Cikar Catismasi
Yazarlar ¢ikar catismasi olmadigini beyan eder.

Van Uluslararas: Uygulamali Bilimler Kongresi (24-
25 Temmuz 2020/ Van) 6zet sozlii bildiri olarak su-

nulmustur
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INTRODUCTION

Orthodontics is a branch of science that deals with
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OZET

Amag: Bu calisma iskeletsel ve dental malokliizyonlarin sagital yonde uyumunu degerlendirmeyi amacla-
maktadir.

Materyal ve Metot:Van Yiiziincii Y1l Universitesi Dis Hekimligi Fakiiltesi Ortodonti Klinigi'ne bagvuran,
kraniyofasiyal anomalisi olmayan, daha once ortodontik tedavi gormemis ve travma oykiisii olmayan 11-18
yas arasi 230 hasta (erkek, kadin) calismaya dahil edildi. Bireyler ANB agilarma gore gruplara ayrildi. Farkli
sagital iskeletsel malokliizyonlarda molar iliskiler incelendi. Bilgileri degerlendirmek icin tanimlayici analiz ve
Pearson ki-kare testi kullanildi. Elde edilen veriler istatistiksel olarak %5 anlamlilik diizeyinde analiz
edilmistir.

Bulgular: 12-30 yas arast 230 kisi ANB agilarina gore gruplara ayrildi. Iskeletsel Simif 1 malokliizyonlu birey-
lerde molar iliski en fazla Angle Class II olarak belirlenmistir, Angle Class IV ise en az goriilen iliskidir. Iskel-
etsel Siuf 2 malokliizyonu olan bireylerde molar iliski en fazla Angle Smif II olarak belirlenirken, Angle Sinif
III subdivizyon en az goriilen iligkidir. Iskeletsel Simif 3 malokliizyonlu bireylerde molar iliski en fazla Angle
Class III olarak belirlenirken, en az Angle Class IV olarak belirlenmistir.

Sonug: Bu ¢alismada iskeletsel malokliizyonlar ile molar iliskiler arasinda anlamli bir iliski oldugu gozlendi.
Ancak molar iliskinin iskeletsel malokliizyon disinda farkli faktorlere bagli olarak degisebilecegi
diistiniilmektedir.

Anahtar Kelimeler: iskeletsel Malokliizyonlar, Molar iliski, Sagital Yon.

ABSTRACT

Objective: This study aims to evaluate the compatibility between skeletal and dental malocclusions in the
sagittal direction.

Material and Method: 230 patients (male, female) aged 11-18 years, who applied to Van Yiiziincii Y1l Univer-
sity Faculty of Dentistry Orthodontic Clinic, had nocraniofacial anomaly, had not received orthodontic treat-
ment and had no history of trauma, were included in the study. Individuals were divided into groups ac-
cording to their ANB angles. The molar relationships in different sagittal skeletal malocclusions were exam-
ined. Descriptive analysis and the Pearson chi-square test were used to evaluate the information. The obtained
data were statistically analyzed at the 5% significance level.

Results: 230 individuals between the ages of 12-30 were divided into groups according to their ANB angles. In
individuals with skeletal Class 1 malocclusion, the molar relationship was Angle Class II at most and Angle
Class IV at most negligible. In individuals with skeletal Class 2 malocclusion, the molar relationship was
determined as Angle Class II at most, while Angle Class III subdivision and nomolar relationship were ob-
served at least. In individuals with skeletal Class 3 malocclusion, the molar relation was Angle Class III at
most, Angle Class IV at least, and nomolar relation.

Conclusion: In this study, it was observed that there was a significant relationship between skeletal malocclu-
sions and molar relationships. However, it is thought that the molar relationship may vary due to different
factors other than skeletal malocclusion.

Keywords: Molarrelation, Skeletal Malocclusions, Sagittal Direction.

sions to achieve optimum aesthetics and function.
The aim of orthodontic treatment is not only to
achieve functional occlusion. Increasingly, aesthet-

correcting dentofacial deformations and malocclu-
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ic-oriented needs have led to a focus on profile
aesthetics. Today, facial appearance is why most
patients apply for orthodontic treatment (Gomez et
al., 2017; Maetevorakul et al., 2016).

Malocclusion is non-normal relations between
tooth groups, dental arches, lower jaw, and upper
jaw teeth. Classification of occlusion is evaluated in
separate dimensions in the spatial plane. The first
classification made by Edward H. Angle was made
according to the mesiodistal relationship of per-

manent molars.

In addition to this classification, malocclusion is
evaluated sequentially according to whether the
lower and upper jaws are relative to the cranial
base of the skull in the sagittal direction. Malocclu-
sions are classified as Class I, Class II, or Class III
based on the maxillo-mandibular relationship in
the sagittal order concerning the skull base
(Kozanecka et al., 2016; Ulgen., 2015).

When the literature is examined, many studies
examine the prevalence of malocclusion according
to race such as Caucasian, Italian, Nigerian, and
Black American (Kerosuo, 1990; Ciuffolo et al., 2005;
Onyeaso et al., 2002; Garner et al., 1985). In studies
conducted, malocclusion prevalences were found
to vary between 11% and 93% (Vig and Fields, 2000;
Gelgor et al., 2007).

While it is difficult to describe the disparities be-
tween the groups studied, it does lead us to believe
that these discrepancies may arise as a result of
variances in patient registration, ethnic structure,
social environment and age groups (Thilander et al.,
2001).

Furthermore, evaluating patient groups who are
seeking orthodontic treatment is critical in terms of
arranging clinical objectives based on the patient
population. When looking through the literature, it
is clear that there is research that looks at the com-
patibility and relationship between skeletal and
dental malocclusion in the sagittal plane. It's crucial
to look at the causes underlying this connection. In
orthodontic diagnostic and treatment planning, it's

a popular topic whether the dental relationship in
the sagittal plane is related to the skeletal relation-
ship. In this context, the study's goal is to deter-
mine the sagittal relationship between skeletal and
dental malocclusion.

Whether or not the dental relationship is related to
the skeletal relationship in the sagittal plane, it is a
focal point for orthodontic diagnosis and treatment.
The study's goal is to see how skeletal and dental
malocclusions interact in the sagittal plane.

MATERIALS and METHODS

In this retrospective study, individuals who applied
to Van Yiiztincti Y1l University Faculty of Dentistry
Orthodontic Clinic between 2014-2018 without cra-
niofacial anomalies, who did not receive orthodon-
tic treatment, who had no trauma history and no
impacted teeth were included. Following the plan-
ning of the study, ethics committee approval was
obtained from the Clinical Research Ethics Com-
mittee (Karar no:2021/02-32).
conducted in accordance with the principles of the
Declaration of Helsinki. A total of 230 patients, 147
girls, and 83 boys, aged 12-30 years, were randomly

The research was

selected and included in the study. Intraoral photo-
graphs panoramic and cephalometric radiographs
of the patients included in the study were examined,
and care was taken to ensure that the patients were
in the permanent dentition period and did not have
congenitally missing or impacted teeth. ANB values
of the patients were determined due to lateral ceph-
alometric analysis. Individuals were divided into
groups according to ANB angle as skeletal Class 1
(ANB 0°-4°), skeletal Class 2 (ANB>4°), and skel-
3 (ANB<0°). According to the Angle
Classification, the molar relation values determined

etal class

as a result of clinical examination and measure-
ments of the patients have been recorded as Class
I, Class 1II, Class III, Class IV, Class II subdi-
vision and Class III subdivision according to the
Angle classification(Figure 1). During the clinical
examination, the molar relations of the patients
were evaluated in centric occlusion and recorded. In
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addition, the measurements of the patients were
assessed with intraoral-extraoral photographs and
dental models, and their molar relations were ex-
amined in detail.

Statistical Analysis

The obtained data were transferred to the computer
environment, and statistical analysis was performed
with the SPSS (Statistical Package for the Social
Sciences) 21.0 version package program. Descriptive
analyzes and the Pearson chi-square test were used
to evaluate the information. The statistical signifi-
cance level was determined as p=0.05. Ethics com-
mittee approval was received for this study from
the Van Yiiztincti Y1l University Faculty of Medi-
cine Ethics Committee (03/08/2021, Decision no:
03). The patients were informed in detail about the
purpose and process of the study. Patients who
voluntarily signed the "informed consent form" ap-
proved by the ethics committee were included in
the study after obtaining the consent of their par-
ents.

RESULTS

Of the 230 individuals aged 12-30 years included in
the study, 147 were female, and 83 were male.
When the age distribution and average age of the
individuals participating in the study by gender are
examined; While the mean age of female patients
(n=147) was 15.7 years, the mean age of male pa-
tients (n=83) was 14.4. The mean age of all individ-
uals participating in the study was found to be 15.2
years. Molar relationship in 2.6% (n=6) of a total of
230 individuals; While it cannot be detected due to
the missing of at least one of the maxillary or man-
dibular first molars, 23.5% (n=54) Angle Class I,
42.6% (n=98) Angle Class 1II, 10.4%' (n=24) Angle

Class 1II 2.6% Angle Class 1V, 11.3% (n=26) An-
gle Class II Subdivision, and 7% (n=16) Angle
Class III Subdivision seen. The evaluation of the

molar relationship status of the individuals accord-

ing to the ANB angle is shown in Table 1. Of the
individuals, 46.5% (n=107) were skeletal Class I, 30%
(n=69) skeletal Class 1I, and 23.5% (n=54) skeletal
Class III. In the right-sided molar relationship eval-
uation, 30.9% of the patients were Angle Class I,
47.4% Angle Class 1I, 15.2% and Angle Class 1II,
6.5% were closing due to missing at least one of the
molar teeth observed to be absent. Evaluating the
left-sided molar relationship, 29.6% of the patients
I, 49.1% Angle Class 1I, 14.8%
III, and 2.6% were missing at least

were Angle Class
Angle Class
one molar tooth, not any relationship. (Table 1)

Considering the distribution of molar relations by
gender, 2.7% of female individuals were in the no
molar relation group, 23.8% were Angle Class I, 44.9%
Angle Class 1I, 7.5% Angle Class III, It was
found that 1.4% was Angle Class 1V, 12.2% was
Angle Class II Subdivision and 7.5% was Angle
Class III Subdivision. In males, 2.4% were in the
no molar bite group, 22.9% Angle Class I, 38.6%
Angle Class 11, 15.7% Angle Class 1II, 4.8% Angle
Class 1V, 9.6% Angle Class II Subdivision, and
6.0% Angle Class III Subdivision. (Table 1). No
statistically significant difference was found be-
tween gender and molar relationship (p>0.05).

When the relations between skeletal malocclusions
and molar closure were evaluated, it was observed
that the molar relation was the most Angle Class
I and the minor Angle Class IV in individuals
with skeletal Class

with skeletal Class 2 malocclusion, the molar rela-

1 malocclusion. In individuals

tionship was determined as Angle Class II at most,
while Angle Class III subdivision and no molar re-
lationship were observed at least. In individuals
with skeletal Class 3 malocclusion, the molar rela-
tionship was found to be Angle Class III at most,
while Angle Class IV and molar relationship were
found to be the least. The correlation between skel-
etal malocclusions and molar relationships was sta-
tistically significant (p<0.05).
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Table 1. Skeletal malocclusion and molar relationship distribution.

n %

Gender female 147 63,9%
male 83 36,1%
Skeletal malocclusion Class 1 107 46,5%
Class 2 69 30,0%
Class 3 54 23,5%
Right molar relationship Class I 71 30,9%
Class II 109 47,4%
ClasslII 35 15,2%

No molarrelationship 15 6,5%
Left molar relationship Class I 68 29,6%
Class II 113 49,1%
Class III 34 14,8%

No molarrelationship 15 6,5%

Molar relationship No molarrelationship 6 2,6%
Class 1 54 23,5%
Class 11 98 42,6%
Class III 24 10,4%

Class IV 6 2,6%
Class II Subdivision 26 11,3%

Class III Subdivision 16 7,0%
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Figure 1. Angle classification

DISCUSSION

The need for orthodontic treatment rapidly increas-
es daily in many countries and reaches serious
numbers (Thilander et al., 2001). In line with this
increasing treatment need, many studies have been
carried out to determine the prevalence of maloc-
clusions in various societies (Kozanecka et al., 2016;
Ulgen, 2015; Kerosuo,1990; Ciuffolo et al.,, 2005;
Onyeaso et al., 2002). However, the fact that differ-
ent results were obtained even in studies carried out
on similar populations reveals how much malocclu-
sions can differ between regions. Studies evaluate
the prevalence of malocclusion according to many
different ethnic groups in the literature (Kero-
su0,1990; Ciuffolo et al., 2005; Onyeaso et al., 2002;
Garner and Butt., 1985). The Prevalence of maloc-
clusion varies between 11% and 93% in studies

(Garner and Butt., 1985; Vig et al., 2000; Gelgor et al.,

2007). Although it is difficult to explain these severe
differences between the groups examined, this dif-

ference is due to the different patient groups rec-
orded, ethnicity, social. It is thought that it may
occur depending on the frame and age group (Thi-
lander et al., 2001). However, the evaluation of pa-
tient groups applying for orthodontic treatment is
essential in arranging clinical needs by considering
the applicant patient population.

Many studies have investigated whether different
skeletal malocclusions affect the soft tissue thick-
ness of individuals, but gender differences were not
evaluated in every study (Uysal et al., 2009; Kalha
et al., 2008; Utsuno et al., 2010a; Utsuno et al.,
2010b). Utsuno et al assessed the effect of skeletal
malocclusions on soft tissue in women aged 6-16
and 17-33 years (Utsuno et al., 2010a; Utsuno et al.,
2010b). This study found no statistically significant
difference between gender and molar relationships.
Other research explores the distribution of maxil-
lary midline diastema and dental midline deviation
in patients with varied skeletal malocclusions. Max-
illary midline diastema and dental midline devia-
tion were similar in various skeletal malocclusions
(Cmarsoy Cigerim et al., 2019). In this study, it was
observed that there was a significant relationship
between sagittal skeletal malocclusions and molar

relations.

Zupancic et al., (2008) observed that overjet is a
predictive factor of sagittal skeletal relationships in
Class II division I anterior relation (Zupancic et al.,
2008). In a study looking at the relationship be-
tween dental malocclusion and skeletal malocclu-
sion in the sagittal plane in orthodontic patients, the
incisal classification was found to be significantly
related with WITS evaluation. In contrast, with
ANB, the association was marginally significant
(Al-Hamlan et al., 2015). In this study, it was ob-
served that there was a substantial relationship be-
tween sagittal skeletal malocclusions and molar
relations.

In a study examining molar and canine relation-
ships, Class II half and full-step asymmetries were

more prevalent than Class III asymmetries in the
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molar and canine regions (Behbehani et al., 2012). In
this study, in individuals with skeletal Class 1 mal-
occlusion, the molar relationship was found to be
II at most and Angle Class IV at
most negligible. In individuals with skeletal Class 2

Angle Class

malocclusion, the molar relationship was deter-
mined as Angle Class II at most, while Angle Class
III subdivision and no molar relationship were ob-
served at least. In individuals with skeletal Class 3
malocclusion, the molar relation was Angle Class III
at most, Angle Class IV at least, and no molar rela-
tion. It has been found that there is a relationship
between skeletal malocclusions and molar relation-
ships.

Conclusion

This study is the first study to examine the con-
cordance between sagittal skeletal malocclusions
and molar relationships. In this study, it was ob-
served that there was a significant relationship be-
tween sagittal skeletal malocclusions and molar
relations. However, it is thought that the molar re-
lationship may vary due to different factors other
than skeletal malocclusion
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GiRiS

Son yillarda bobrek taslarmin tedavisinde flexible
tireteroskopi (F-URS) giderek onemi artan bir se-
cenek haline geldi. F-URS islemi esnasinda agirlikl
olarak kullanilan tireteral erisim kilifimin tassizlik
orani {izerindeki etkisi ve olas1 gelisen komplikas-
yonlar1 {izerinde yapilan cesitli calismalar netice-
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2 Tslahiye Devlet Hastanesi Uroloji Klinigi,Istanbul, TURKIYE.
* Sorumlu yazar: Siileyman SAGIR; E-mail:dr.sagiroglu414@gmail.com.

OZET

Amag: Calismamizda erisim kilifl flexible tireteroskopi ve erisim kilifsiz Flexible-URS kullaniminin etkinlik ve
giivenilirliklerini karsilastirmay1 amagladik.

Materyal ve Metot: Bobrek pelvisinde, orta ve iist kalikste toplam tas yiikii 0,8 ile 1,5 cm3 arasinda olan ve
tireteroskopik tas cerrahisi yapilan toplam 70 vakanin verileri geriye dontik retrospektif olarak degerlendirildi.
Ureteral erisim kilifsiz F-URS (n=32) ve {ireteral erisim kilifli F-URS (n=38) uygulanan hastalarin verileri ret-
rospektif olarak incelendi. Gruplar arasinda stone-free oranlari, ameliyat stireleri, floroskopiye maruziyet sii-
resi, kan kayb1 ve komplikasyonlar acisindan karsilastirma yapildi.

Bulgular: Toplam tas yiikii 1.5 cm3 ve altinda olan 70 hastanin 32'inde (%45,7) erisim kilifsiz F-URS yapilirken,
38 (%54,3) hastaya ise erisim kilifli F-URS yapildi. Ortalama operasyon siiresi erisim kilifsiz F-URS grubunda
98,42+8,12 dk, erisim kilifli F-URS grubunda ise 101,23+9,08 dk idi ve istatistiksel olarak anlamli degildi
(p=0.303). Ameliyat sonras1 1. giin ve 1. ay takipte stone-free oranlar1 erisim kilifsiz F-URS grubunda sirasiyla
%81,48 ve %85,18 iken, erisim kilifli F-URS grubunda ise %81,25 ve %87,5 olup iki gurup arasinda stone-free
basaris1 yoniinden istatiksel olarak anlamli bir fark bulunmadi (p=0,896 ve p=0,674).

Sonug: Erisim kilifsiz F-URS ile erisim kilifli F-URS kiyaslandiginda benzer ameliyat siirelerine, benzer basar:
ve komplikasyon oranlarima sahiptir.

Anahtar Kelimeler: Bobrek Tasi, Erisim Kilifi, Flexible, Ureteroskopi.

ABSTRACT

Objective: This study, we aimed to compare the efficacy and safety of F-URS with Access sheat hand F-URS
with out Access sheath.

Material and Method: The data of 70 patients who underwent ureteroscopic stone treatment with a total stone
load between 0.8 and 1.5 cm3 in the renal pelvis, middle and uppercalyx were evaluated retrospectively. The
data of patients who underwent Flex-URS without ureteral Access sheath (n=32) and F-URS with ureteral
Access sheath (n=38) were reviewed retrospectively. The groups were compared in terms of stone-free rates,
duration of operation, exposure to fluoroscopy, decrease in hemoglobin and complications.

Results: F-URS without Access sheath was performed in 32 (45.7%) of 70 patients with a total stone burden of
1.5 cm3 orless, while F-URS with access sheath was performed in 38 (54.3%) patients. The mean operation time
was 98.42+8.12 min in the F-URS without Access sheath group, and 101.23£9.08 min in the F-URS group with
the access sheath, and was not statistically significant (p=0.303). The stone-free rates at postoperative 1 day and
1 month follow-up were 81.48% and 85.18% in the F-URS without access sheath group, respectively, while it
was 81.25% and 87.5% in the F-URS group with the Access sheath, and stone-free rates were found between the
two groups nostatistically significant difference was found in terms of success (p=0.896 and p=0.674).
Conclusion: F-URS without access sheath and F-URS with Access sheath have similar operative times, similar
success and complication rates.

Keywords:Kidney Stone, Access Sheath, Flexible, Ureteroscopy.

sinde tireteral erisim kilifsiz F-URS gibi alternatif
yontemleri giindeme getirmistir. Ureteral erisim
kiliflari, tasin ¢ikarilmasimni kolaylastirmak, gortintii
kalitesini artirmak ve diistik intrarenal basinci sag-
lamak i¢in yaygmn olarak kullanilir (Cooper ve ark.,
2020). Erisim kilifi, lazerle parcalanan kiiciik tas
parcalarmin irrigasyon sivisinin ¢ikisityla pasif ola-
rak ortadan kaldirilmasina izin verme ve bobrek
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toplayici sisteme ¢oklu giris ve yeniden erisim sag-
lama kolayligina da sahiptir (Traxer ve ark., 2015).
Avantajlarmin yaninda, erisim kilifinin kullanilma-
s1 tireter duvar1 iskemisine ve {tireter yirtiklarma
neden olabilir ve potansiyel olarak postoperatif
tireteral darlik riskinde artma gibi dezavantajlar:
da olabilir (Kourambas ve ark. 2001; Rehman ve
ark., 2003; Auge ve ark., 2004; Stern ve ark., 2007).
Yapilan galismalarda erisim kilifsiz F-URS'nin tas-
sizlik basarisi, intraoperatif ve yakin postoperatif
komplikasyon agisindan erisim kilifli F-URS so-
nuglart ile ayni oldugunu bildirmislerdir (Kou-
rambas ve ark., 2001). Bununla birlikte baz1 yazar-
lar tagsizlik basarisinin erisim kilifli F-URS’de daha
yiiksek oldugunu bildirmisleridir (L'Esperance ve
ark., 2005).

Bu calismada, erisim kilifsiz F-URS ile erisim kilifl1
F-URS sonuglarini karsilastirarak klinik deneyimle-
rimizi aktarmaya calistik.

MATERYAL ve METOT

Calismamiz Eylul 2019 ile Agustos 2021 tarihleri
arasinda toplam tas yiikti buytkligt 0,8 cm3 ile
1,5 cm3 arasinda degisen bobrek pelvisi, orta ve tist
kaliks taslarmin tedavisi icin tireteral erisim kilifsiz
F-URS (n = 32) ve tireteral erisim kilifli F-URS (n =
38) cerrahi islemi yapilan vakalarin verileri retros-
pektif olarak degerlendirildi. 15 yasindan kiigtik,
soliter bobrekli, at nali bobrek anomalisi, kaliksiyel
kist tas1 mevcudiyeti, perkiitan cerrahi uygulamasi,
ESWL uygulamasi, gecirilmis retroperitoneal cerra-
hi oykiisti, alt kaliks tas1 olanlar ve toplam tas yiiki
1.5 cm3’den biiyiik olan vakalar ¢alismaya dahil
edilmedi. Ust iiriner sistem ve hastadaki tasmn ozel-
likleri (tas ebat1 ve sayisi, tasin bulundugu konum),
yapilan islemin stiresi ve operasyon sonrasi bulgu-
lar (tagsizlik orani, hastanede yatis stiresi) ile bera-
ber intraoperatif ve postoperatif komplikasyonlar
not edildi. Tasin ebadi, kontrastsiz iist abdomen
tomografisi (BT) ile tespit edilen en uzun ¢ap olarak
tanimlandi.

Tum hastalarin ameliyat oncesi tam idrar tetkiki,
idrar kulttirti, serum hemogram ve biyokimyay1

(kreatinin, sodyum, tire, potasyum) igeren labaora-
tuvar degerleri kaydedildi. Her iki gruba cerrahi
islem oncesi benzer profilaktik antibiyotik tedavisi
(seftriakson 1 gr) uygulandi. Gruplar arasinda tas-
sizlik oranlari, cerrahi islem siireleri, floroskopiye
maruz kalma stireleri, hemoglobin degerindeki de-
gisim, intraoperatif ve postoperatif komplikasyon-
lar (Clavien-Dindo siniflamasia gore), postoperatif
analjezik ihtiyac1 ve hastanede yatis stireleri baki-
mindan karsilagtirildi. Bu c¢alisma Helsinki Dekla-
rasyonu ilkelerine uygun olarak yapilmis olup Is-
tanbul Atlas Universitesi etik kurul onay1 almmustir
(Kay1t No: 2019/15-28).

Cerrahi Teknik

Vakalarin hepsine genel anestezi altinda dorsal li-
totomi pozisyonunda islem yapildi. Biitiin vakalara
6F calisma kanalli semirijid {ireteroskopla (Storz,
Germany) bobrek pelvisine kadar ¢ikilarak tireteral
aktif dilatasyon yapildi ve hidrofilik kilavuz tel
yerlestirildi. Ureteroskop cikarildiktan sonra, erigim
kilifs1iz hasta gurubunda, hidrofilik kilavuz tel 3.6F
calisma kanalli tek kullanimlik F-URS (Otu, Ningbo
Wise OptoMech Technology Corporation, China)

icinden gecirilerek bobrege ulasildi (Sekil 1).

Sekil 1. Erisim kilifsiz F-URS
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Erisim kilifi kullanilan guruba ise hidrofilik tel
9.5/11.5F capl iireteral erisim kilif1 icinden floskopi

esliginde tiretere yerlestirildi. Ardindan ic ¢ap1 3.6 F
olan tek kullanimlik F-URS kullanildz (Sekil 2).

Sekil 2. Erisim kilifli F-URS

Bazi hastalara Thtiya¢ halinde her iki gurupta da
tireteral balon dilatasyon kullanildi. Taslar, her iki
gurupta da holmiyum lazerle (QuantaSystem,Italy)
0.8 ila 1.0 J enerji ayar1 ve 6 - 10 Hz hizda 272
veya 365 pm fiber kullanilarak ‘tozlanma” modu
ile parcalandi. Ureteral erisim kilifi kullanilan
gruba; kilif yerlestirilmesi, operasyon sonu rezidii
tas kontrolii ve double-] stent uygulama esnasinda
floskopi kullanilirken erisim kilift kullanilmayan
gruba ise sadece islem sonu rezidii tas kontrolii ve
double-] stent uygulama esnasinda floskopi kulla-
nild1. Litotripsi isleminden sonra tiim vakalara 6.4 F
double-] stent implante edildi ve islemden 1 ay
sonra ¢ikarildi.

Tagsizlik islem sirasinda floroskopi ve postoperatif
1. gtin diiz batin grafisi ile 6ncelikle degerlendirildi.
Biitiin hastalar postoperatif 1. ayda ultrasonografi
ile degerlendirildi ve ultrasonda rezidiiel tas tespit

edilen hastalara BT yapildi. 3 mm3'den kiigtik
asemptomatik, obstriiksiyon yapmayan taslar klinik
onemsiz sayilarak goz ardi edildi.

Istatiksel Analiz

Veri toplama islemleri IBM SPSS 20.0 kullanilarak
yapildi. Degiskenlerin dagilim uygunlugu Shapi-
ro-Wilk testi ile belirlendi ve normal dagilim goste-
ren degiskenler ortalama * standart sapma olarak
sunuldu. Gruplar arasindaki farklar bagimsiz or-
neklem t testi ile analiz edildi. Kategorik degisken-
ler frekans ve ytiizde olarak sunuldu ve ki-kare testi
<0.05'lik bir p degeri istatistiksel
olarak anlaml kabul edildi.

ile karsilastirilda.

Etik Onam

Calismamizda Helsinki bildirgesine uyularak, ca-
lismamiza katilan tiim olgulardan yazili onam
alinmustir. Etik Kurul izni Atlas Universitesi Tip
Fakiiltesi Klinik Arastirmalar Etik Kurulundan
28.01.2022 E-22686390-050.01.04-11871
numarali say1 karari ile alimmustur.

tarihinde

BULGULAR

Toplam tas yiikii 1.5 cm3 ve altinda olan 59 hasta-
nin 27'inde (%45,8) erisim kilifsiz F-URS yapilirken,
32 (%54,2) hastaya ise erisim kilifli F-URS uyguland.
Yas, cinsiyet, toplam tas ebadi ve tas tarafi iki
grupta da benzer olarak gortildii (sirastyla p<0.726,
p<0.298, p<0.526 ve p<0.815) (Tablo 1).

Operasyon stiresi erisim kilifsiz F-URS grubunda
98,42+8,12 dakika (dk), erisim kilifli F-URS gru-
bunda 101,23+9,08 dk idi ve istatistiksel olarak an-
lamli degildi (p= 0.303). Intraoperatif kullanilan
floskopi stiresi her iki gurupta da benzer olup ara-
larindaki fark anlamli bulunmadi (p= 0.313). Cerra-
hi islem sonras: 1. giin ve 4. hafta takipte tassizlik
oranlart erisim kilifsiz F-URS grubunda sirasiy-
la 9%81,48 ve %85,18 iken, erisim kilifli F-URS gru-
bunda ise %81,25 ve %87,5 olup iki gurup arasmnda
tagsizlik basarisi agisindan istatiksel olarak anlamli
bir fark bulunmad (p=0.896 ve p=0.674).
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Tablo 1. Gruplara 6zgti demografik veriler ve tas 6zellikleri

Parametreler Kilifsiz F-URS Kilifl1 F-URS P-degeri
Hasta sayis1 (n, %) 32 (%45,7) 38 (%54,3) 0.726
Yas (y1l) 44,60+6,35 45,12+7,56 0.298
Cinsiyet (n, %)

Erkek 19 (%59,4) 23 (%60,5)

Kadin 13 (%40,6) 15 (%39,5)

Tas boyutu (mm) 10,20+3,45 11,05+2,37

Tas taraf1 (n, %)

Sag 15 (%55,6) 19 (%59,4) 0.526
Sol 12 (%44,4) 13 (%40,6) 0.815

Erisim kilifsiz F-URS grubunda bir hastada (%3,7)
ve erisim kilifl1 F-URS grubunda iki (%6,25) hastada
belirgin tireteral darliga bagh bobrege ulasilamadi
ve bu hastalara double-] stent uygulanarak 3 hafta
sonra islem tekrar1 basarili sekilde gerceklestirildi.
Gruplar hemoglobin diististi bakimindan karsilasti-
rildiginda anlamh farklilik saptanmamais olup hicbir
hastaya kan transfiizyon ihtiyaci olmadi (sirasiyla
0,70 £ 041g/dL ve 0,74 + 0,26 g/dL, p=0.220). Eri-
sim kilifsiz F-URS grubunda iki vakada ve erisim
kilifli F-URS grubunda ti¢ vakada cerrahi islem
sonrast ates goriildi (p= 0.340). Bu vakalara antipi-

retiklerle (Clavien 1) muidahale edildi. Erisim kailif-
siz F-URS grubunda bir vakada ve erisim kilifsh
F-URS grubunda da bir vakada islem sonrasi nar-
kotik analjezik gereksinimi oldu (p=0.697). Hasta-
nede yatis siiresi erisim kilifsiz F-URS grubunda
24,64 £ 4,0 saat ve erisim kilifsli F-URS grubunda
24,62 + 5,44 saat idi ve istatistiksel olarak anlamli
farklilik gortilmedi (p=0.744). Vakalarin hicbirinde
major komplikasyon (Clavien 4-5) goriilmedi. int-
raoperatif ve postoperatif parametreler Tablo 2'de

verilmistir.

Tablo 2. Gruplara 6zgii intraoperatif ve postoperatif verilerin karsilastirilmasi

Parametreler Kilifsiz F-URS Kilifl1 F-URS P-degeri
Operasyon siiresi(dakika) 98,42+8,12 101,23+9,08 0.303
Floroskopi siiresi (dakika) 1.1+0,12 1.2+0,60 0.413
Tasgsizlik (n, %)

Postoperatif 1. giin 26 (%81,25) 31 (%81,57) 0.896
Postoperatif 1. ay 28 (%87,5) 33 (%86,84) 0.674
Ates 2 (%6,25) 3 (%7,89) 0.540
Hemoglobin deger kaybi (g/dl) 0,70+ 0,41 0,74+ 0,26 0.220
Islem sonrasi narkotik analjezik ihtiyaci (n, %) 1(%3,12) 1 (%2,63) 0.697
Hastanede yatis siiresi (saat) 24,64 +4,0 24,62 +5,44 0.744

TARTISMA

Giintimiizde cerrahi ara¢ gereclerin daha ytiksek
coziintirliikk ve kalitede olmasi, holmiyum lazerin
kullanilmas: ile endoitirolojik cerrahi islemlerinin

endikasyonlar1 da oldukca artmistir. Bobrek taslari-
nin tedavisinin basarisinda tas boyutu, lokalizas-
yonu, anatomik yapi, cerrahi yontem ve cerrahin
tecriibesi gibi bir cok etkili faktér soz konusudur.
Mevcut olan giincel kilavuzlara gore, 1-2 cm3 bob-
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rek alt pol harici taslarinin cerrahi miidahalesinde
F-URS hastanin ve cerrahin tercihine gore ilk sece-
nek olarak uygulanabilir (L'Esperance ve ark., 2005;
Turk ve ark., 2015). Calismamiz bobrek pelvisinde,
orta ve ust kaliksinde toplam tas ytika 0,8 ila 1.5
cm3 arasinda olan hastalardan olusmaktaydu.

Endotiroloji alaninda F-URS’de kullanilan erisim
kilifi boyutu 12/14F olarak evrensel kabul edilmek-
le beraber gelisen digital teknoloji neticesinde yeni
standart boyutlu 10/12F erisim kiliflar1 hizli bir
sekilde kullanima girmistir (Al-Qahtani ve ark.,
2014). Bu da tassizlik basar1 orani tizerinde etkisi
olmamakla beraber, operasyon siiresinin kisalma-
sina ve daha az tireter hasarna neden oldugunu
ortaya koymaktadir (Tapiero ve ark., 2014). Shlomi
Tapiero ve ¢alisma arkadaslari, tas boyutunun 15+7
mm3 oldugu calismalarinda erisim kilifi boyutu
kiiculdiikce cerrahi stirenin (16F 139 dk., 14F 118
dk., 11F 92 dk.) istatiksel olarak anlamli diisttigi
ortaya konulmus olup tassizlik basaris1 orani tize-
rinde etkisi olmadigmi bildirmisleridir (Tapiero ve
ark., 2014). Calismamiza dahil edilen erisim kilifli
F-URS hastalarin tas boyutu ortalamas: 11,05+2,37
mm3 olup cerrahi stire 101,23+9,08 dakika idi ve
kullanilan erisim kilift boyutu 9.5/11.5F olup 2 has-
tada uzun segmenter darliga bagli olarak bobrege
ulasilamadi ve higbir hastada tireteral hasar goriil-
medi. Erisim kilifsiz hasta gurubunun tas boyutu
ortalamas1 10,20+3,45 mm3 ve cerrahi siire ise
98,4248,12 dakika olup bir hastada asillamayan dar-
lik nedeni ile bobrege ulasilamadi.

Cogu endotirolog F-URS kullanirken, biiytik bo-
yutlu taslarin tedavisinde fragmantasyon ve frag-
manlarin ¢ikarilmasi yerine bobrek taslarmin 'toz-
lanmasini' tercih etmektedir (Traxer ve ark., 2015)
ve ¢alismamizda yer alan her iki guruptaki hastala-
ra ‘tozlanma’ ile taglara miidahale ettik. Yine endo-
tirologlar gortintt kalitesi yontinde erisim kilifinin
avantaj sagladigini iddia etse de yeni digital tekno-
loji bu gercegi degistirmis gibi goziikmektedir. Va-
kalarimizda goriintti kalitesi agisindan bir farklilik
gormedik (Sekil 3, Sekil 4).

Sekil 3. Erisim kilifli gortntii

Sekil 4. Erisim kilifli goruntii

Erisim kilifinin F-URS’de kullanmanin tassizlik ba-
saris1 oran1 izerinde olumlu etkisi oldugunu ortaya
koyan calismalar olsa da Traxer ve arkadaslarmin
2015 yilinda yaptiklar1 ¢cok merkezli calismalarinda
erisim kilifli F-URSnin tassizlik basarisinin erisim
kilifsiz F-URS ile ayni oldugunu ortaya koymus-
tur(Traxer ve ark., 2015). Buna kars1 L'Esperance ve
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ark. 1997 ve 2003 yillar1 arasinda retrospektif ger-
ceklestirilen calismasinda, erisim kilifli F-URS yap1-
lan 173 hasta ile erisim kilifsiz 83 hastanin tagsizlik
basar1 oraninin sirasiyla %79 ve %67 olarak bildi-
rilmis olup, erisim kilifinin tagsizlik basarisi tize-
rinde olumlu etkisi oldugunu ortaya koymuslardir
(p=0.042) (L'Esperance ve ark., 2005). Geraghty ve
ark. 2016 yilinda yaptiklar1 calismada erisim kilifi
kullanilan hastalarda tassizlik basari orani %81.5
iken erisim kilifi kullanilmayan gurupta ise tagsizlik
oran1 %87.5 olarak rapor etmislerdir (Geraghty ve
ark., 2016). Yine bu yonde literattirde, erisim kilifini
kullanmanin tassizlik basarisi tizerinde etkili olma-
digim1  gosteren calismalarla  karsilasmaktayiz
(Berquet ve ark., 2014; Tapiero ve ark., 2014). Ca-
lismamiz erisim kilifin1 kullanmanin tassizlik basa-
rist orani tzerinde etkili olmadigmi destekler so-
nuctaydi. Operasyon sonras: birinci ayinda erisim
kilift kullamilan hastalardaki tassizlik basari ora-
n1 %87,5 iken, erisim kilifsiz gurupta ise tassizlik
basar1 oran1 %86,84 idi (p=0.674).

Gerek intraoperatif ve gerekse postoperatif komp-
likasyonlar agisindan erisim kilifl1 ve erisim kilifsiz
miidahalede bir fark olmadig1 rapor edilmistir (Ta-
piero ve ark. 2014; Traxer ve ark., 2015; Geraghty ve
ark., 2016). Erisim kilifi boyutunun gelisen teknolo-
jiye paralel olarak giderek kiictilmesi olast kompli-
kasyonlar1 azaltmis gibi anlasilmaktadir (Tapiero ve
ark., 2014). Bunun aksi yonde sonug bildiren Chen
ve ark. 2018 yilinda yaptiklar1 calismada, boyutu
biytik erisim kilifinin (14F/16F) kiiciik boyutlu
erisim kilifina (12F/14F) gore postoperatif kompli-
kasyon acisindan daha avantajli oldugunu ortaya
koymuslardir (Chen ve ark., 2018). Yakin zamanda
Lima ve arkadaslarinin bildirdikleri calismada ame-
liyat sonrast komplikasyonlar acisindan bir fark
olmadigini ve erisim kilifi kullanilan hasta guru-
bunda sekiz hastada (7 Clavien I/II ve 1 Clavien
IVa) ve erisim kilifi kullanilmayan gurupta ise iki
hastada (Clavien I) ameliyat sonras: komplikasyon
rapor etmislerdir (p=0.19) (Lima ve ark., 2020). Ca-
lismamizin diisiik seriye sahip olmasy, intraoperatif
ve postoperatif komplikasyon agisindan kisitlayici

bir sebep olarak degerlendiriyoruz. Bununla birlikte
calismamizda postoperatif agri, kanama ve hasta-
nede kalis siiresi acisindan aralarinda bir fark ol-
may1p, erisim kilifsiz gurubunda iki hastada ve eri-
sim kilifli grubunda ise {i¢ hastada postoperatif ates
gortldii (Clavien I) (p=0.340). Hicbir hastamizda
major bir komplikasyon ile karsilasilmadi.

Sonug olarak, klasik olarak 1.5 cm3 ve daha kiiciik
bobrek taslarinda erisim kilifli F-URS uygulanan
standart cerrahi bir teknik olmasma ragmen, erisim
kilifs1z F-URS secilmis olgularda erisim kilifli F-URS
kadar etkin ve giivenli olarak uygulanabilir. Erisim
kilifsiz F-URS ile erisim kilifli F-URS kiyaslandi-
ginda benzer ameliyat siirelerine, benzer basar1 ve

komplikasyon oranlarina sahiptir
Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
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OZET

40 yasinda bayan hasta kas ici enjeksiyon sonrasi gluteal agr1 sikayeti ile basvurdu. Hastanin ilk degerlendir-
mesinde sadece gluteal bélgede apse olmayan seliilitli genis bir alan vardi. Hastanin takibinin ikinci giiniinde
ultrasonografide gluteal apse saptand ve apse drene edilerek nekrotik doku debride edildi. Yara temizligi 10
giin boyunca giinliik olarak yapildi. Daha sonra yara, dikislerle kismen kapatildi. Kalan yara ikincil iyilesme
igin birakildi. Ilk ameliyattan sonraki 21. giinde yara tamamen iyilesti.

Anahtar Kelimeler: Apse, Drenaj, Yara.

ABSTRACT

A 40-year-old female patient presented with the complaint of gluteal pain after an intramuscular injection. In
the patient’s initial evaluation, there was only a large area with cellulite in the gluteal region without an abscess.
On the second day of the patient's follow-up, a gluteal abscess was detected on ultrasonography, and the abscess
was drained and necrotic tissue debrided. Wound cleaning was done daily for 10 days. Then, the wound was
partially closed with sutures. The remaining wound was left for secondary healing. The wound healed comp-

letely on the 21st day after the first operation.

Keywords: Abscess, Drainage, Wound.

INTRODUCTION

Intramuscular injection is a method frequently used
by doctors as it provides a practical and rapid treat-
ment response. Regardless of the injection area, two
important points to be considered at intramuscular
injection are to avoid direct damage to neurovascular
structures and to inject intramuscularly as much as
possible (Filinte et al., 2010). Due to a large amount
of muscle tissue, intramuscular injection is most
commonly applied to the gluteal region. In some
cases, deltoid muscles are also where the injection is
used.

A gluteal abscess is one of the most important com-
plications after gluteal injection (Mishra and Stringer,
2010). A gluteal abscess occurs due to injections not
made by the rules of asepsis. However, abscesses
seen at the intramuscular injection site are usually
sterile abscesses, and apart from the local trauma
caused by the injection, the irritation properties of
the drug are thought to cause abscess and necrosis.

When the injected drug is released into the subcuta-
neous tissue instead of the muscle, its absorption is
delayed, and thus more tissue reactions are observed
(Kim et al., 2017).

In this case report, a gluteal abscess's diagnostic and
treatment process occurred after intramuscular injec-

tion was presented.
Case presentation

A 40-year-old woman was admitted to the emer-
gency department of Igdir State Hospital in Novem-
ber 2019 with gluteal pain for five days. In her anam-
nesis, the patient stated that a myorelaxant injection
was administered in another health institution 5
days ago due to left leg sciatic pain. The patient with-
out a history of surgery had only hypertension con-
trolled with anti-hypertensive drugs. On evaluation,
the vital findings of the patient were as follows:
blood pressure: 124/75 mm Hg, the pulse rate: 108
beats per minute, oxygen saturation on room air:
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97%, and body temperature: 37.90 Celsius. On ab-
dominal physical examination, there was no pathol-
ogy. In addition, there was an area with cellulitis
around the injection orifice.

There was no laboratory pathology except a high C-
reactive protein (CRP) level (9.58 mg/L) and ele-
vated leukocyte count (12.1x103/mm3). On superfi-
cial ultrasonography (USG), there was no abscess
area but an area with cellulitis. A computed tomog-
raphy (CT) was planned for the patient to rule out
the possibility of a deep-located abscess. There was

no definite abscess on the CT scan (Figure 1).

Figure 1. A 40-year-old woman was admitted to hos-
pital with gluteal pain after intramuscular injection.
A yellow arrow shows an area with gluteal infection .

Therefore, the patient was admitted for follow-up
with a pre-diagnose of cellulitis, and treatment was
begun using ampicillin-sulbactam 1000 mg intrave-
nously every 12 hours and metronidazole 500
mg/100 ml every 8 hours. Two days after admission,
her vital findings were as follows: blood pressure:
132/80 mm Hg, the pulse rate: 118 beats per minute,
oxygen saturation on room air: 97%, and body tem-
perature: 38.50 Celsius. At control superficial USG,
there was a deeply-located abscess of 28*26 millime-
tres. Therefore, surgical abscess drainage was
planned.

Abscess drainage was performed under general an-
aesthesia. Approximately 200 cc of purulent fluid
came from the abscess area. A sample was taken
from the abscess material and sent for culture. All ne-
crotic tissue was removed until the clean surgical
margin was reached (Figure 2). The operation area
was cleaned with a mixture of hydrogen peroxide
and povidone-iodine. According to the abscess cul-
ture results, ampicillin-sulbactam treatment was
stopped, and piperacillin-tazobactam 4.5 grams
every 6 hours vial was started. Wound cleaning was
performed under sedation for 10 days. Afterwards,
the wound was partially closed with sutures (Figure
3). Antibiotherapy was administered for 14 days. The
wound was completely healed on the 21st day after

the first surgery.

Figure 2. The image after abscess drainage and re-
moval of all necrotic tissues.
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Figure 3. The image of the wound after partial clo-
sure with sutures.

DISCUSSION

The incidence of complications after intramuscular
injection varies between 0.4% and 19.3% (Mayrink et
al., 2003). Problems arising from the injection are ei-
ther due to local trauma caused by the injection itself
or to the damaging properties of the drug. Compli-
cations after intramuscular injection are bleeding,
hematoma formation, nerve damage, chronic pain,
abscess formation, tissue necrosis, scar formation,
joint contracture, and tumour (Treadwell, 2003).

Soft tissue infections or abscesses can be seen after
gluteal injections. Patients initially present with
symptoms such as erythema, oedema and pain at the
injection site, which are cellulitis symptoms, and ab-

scess formation occurs when the infection progresses.

But, patients who presented to the hospital late may
present with an abscess clinic.

In the diagnosis of abscess, infective laboratory pa-
rameters such as high white blood cell count and c-
reactive protein level are essential in showing the

disease’s severity (Puthezhath et al., 2010). In addi-
tion, imaging tools such as superficial USG and CT
are helpful for diagnosis. The primary purpose of im-
aging tools is to show the presence of an abscess in
the injection area. Computed tomography can be
beneficial in cases where no abscess is seen on USG
and a deep-located abscess is considered. In our pa-
tient, she was admitted to the hospital with gluteal
pain and erythema. Inflammatory parameters of the
patient were high, and on superficial USG and CT

scan, no abscess focus was seen.

In treating gluteal area infections, it is essential to
perform abscess drainage as the first step in patients
with abscesses. However, in patients without ab-
scesses, antibiotherapy is the first step approach. The
main microbial agents of gluteal area infections are
Staphylococcus aureus and beta-hemolytic strepto-
coccus (Bowler et al., 2001). Suitable anti-microbial
therapy should be started, and the duration of anti-
biotherapy should be extended according to the pa-
tient's clinic (Jeng et al., 2010). In patients with wors-
ening vital signs and increased infective parameters
during follow-up, the possibility of abscess should
be considered, and a diagnosis should be made with
imaging tools if necessary. Since her vital signs dete-
riorated, control USG was taken in our patient, and
the abscess was drained when an abscess was de-
tected USG.

The primary purpose of the surgical treatment of ab-
scesses is to open and drain all the abscess pouches
and remove the necrotic tissues from the body. In ad-
dition, another critical issue is the culture examina-
tion of the abscess material and the revision of anti-
biotic therapy according to the culture result. The
duration of antibiotic treatment should be adjusted
according to the patient's clinic and the infective state
of the wound. In our case, repeated surgical drain-
ages and debridements may be required in large ab-
scesses. Another option is to treat the wound with
negative-pressure wound therapy (NPWT). The
number of NPWT sessions is determined depending
on the closure rate and size of the wound (Rashid et
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al., 2020). However, primary closure should be per-
formed after the wound is followed up with second-

ary healing at the places where NPWT is inaccessible.

Conclusion

Gluteal abscess after intramuscular injection is a se-
vere problem for patients and doctors. Early diagno-
sis and drainage are essential for gluteal abscess. De-
pending on the size of the abscess and the wound
width, appropriate antibiotic therapy after drainage
is the continuation of the treatment. The wound can
be closed primarily or left for secondary healing at
surgical treatment.
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OZET

Dis hekimleri, klinikte dis tedavileri sirasinda disin anatomik yapisiyla ilgili cesitli varyasyonlarla karsilasabi-
lirler. Stiper niimerer dis; en sik goriilen varyasyonlardan biri olmasina ragmen, azi dislerinde fazla kok bu-
lunmasi anatomik kok varyasyonunun ilging bir érnegidir. Mandibular az1 disleri genellikle 2 ayr1 koke (me-
sial ve distal) sahiptir. Cok nadiren ilave bir tictincii kok (stiper niimerer kok) goriiliir. Bu makalenin amaci, dis
hekimligi kliniginde dikkat edilmesi gereken 6nemli bir varyasyon olan mandibular 3. molar disteki ti¢ kok
varligini ayrintili bir sekilde tanimlayarak, bu tip olgularla karsilasma ihtimalini aktif olarak calisan dis he-
kimlerine sunmaktir.

Anahtar Kelimeler: Ugtincti Az1 disi, Anatomik varyasyon, Dis kok.

ABSTRACT

Dentists may encounter various variations related to the anatomical structure of the tooth during dental tre-
atments in the clinic. Super numerary tooth; although it is one of the most common variations, the presence of
excess roots in molars is an interesting example of anatomical root variation. Mandibular molars usually have
two roots (mesial and distal). Very rarely an additional third root (super numerary root) is seen. The purpose of
this article is to present a case of variation defined by the presence of three roots in the mandibular 3rd molar

Basilma Zamani: 31/08/2022

tooth, which is an important variation that should be considered in the dentistry clinic.

Keywords:Third Molar, Anatomicvariation, Toothroot.

GIRIS

Literattirde ilk olarak 1844'te Carabelli (Carabelli ve
ark., 1844) tarafindan Radix entomolaris" (RE) ek bir
tctincii kok olarak belirtilmistir ve "ekstra {ictincii
kok" veya "dil dis1 kok" gibi gesitli terimlerle tanim-
lanmistir" (De Moor ve ark., 2004). Radix paramola-
ris (RP) "meziyobukkal kok" olarak bilinir (Carlsen
ve Alexandersen, 1991) ve ilk kez Bolk (Bolk, 1915)
tarafindan 1915'te tanimlanmuastir.

RE ve RP kok komplekslerinin tanimlanmasi ve dis
morfolojisi Carlsen ve Alexandersen tarafindan
agiklanmistir (Bolk, 1915; Carlsen veAlexandersen,
1990, 1991). RE distolingual olarak koronal {ictin-
clisti tamamen veya kismen distal koke sabitlenmis
olarak bulunur. Genellikle distobukkal veya mezial
kokiinden daha kiigtik ve daha kavisli goriiniir ve
diger iki kokle ayni enine diizlemde bulunur. Bu,

dis hekimlerinin RE'li bir molar i¢in kanal tedavisi
ve /veya ekstraksiyonu diistintirken dikkat etmele-
ri gerektigini gostermektedir. REnin boyutu, kisa
bir konik uzantidan normal uzunluktaki olgun bir
koke ve kok kanalina kadar degisebilir (Bolk, 1915;
Carlsen ve Alexandersen, 1990, 1991; De Moor, et al.,
2004). Bu tigtincti kok enine kesitlerde distal kokten
daha daireseldir. Cogu durumda pulpa radyografik
olarak gortilebilir. REmin apikal ticte ikisinde, var
olan egime ek olarak mesial veya distal yonelimli
bir egim goriilebilir. Tratman, RE'nin sadece distal
kokiin bir boliimii olmadigini, daha ziyade ayr1 bir
apekse sahip gercek bir ekstra kok oldugunu be-
lirtmistir (Tratman, 1938). RP, mesial koke gore
bukkal olarak goriiliir ve mesial kok ile ayr1 veya
kaynasmis olarak bulunabilir. RP'nin boyutlari,
bir kok kanali olan "olgun" bir kokten kisa bir konik
uzantrya kadar degisebilir (Carlsen ve Alexander-
sen, 1991). Bu tgtlincti kok, diger koklerden ayri
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olmak tizere bukkal veya mezial kok olarak iki se-
kilde bulunur (Carlsenve Alexandersen, 1991).

Klinik tan1 konmasinda; distolingual / mesiyobuk-
kal kokti olan bir az1 diginin minesi ile iki normal
kokii olan normal bir az1 disindeki minenin yapisi-
nin ¢ok benzer oldugu dikkate alinmalidir (Calber-
son ve ark., 2007). Bu nedenle, RE / RP'nin tanim-
lanmas1 sadece kronun klinik muayenesi ile ger-
cekten mumkiin degildir. Literattirde, periodontal
hastalik ile koklerin servikal morfolojisinin klinik
gozlemi ve analizinin RE'nin tanimlanmasmi ko-
laylastirdig1 bildirilmistir. Ayrica, fazladan bir tii-
berkulum paramolare veya daha belirgin bir oklii-
zal distal veya distolingual lobun varliginin, servi-
kal bir ¢ikint1 veya dis biikeylik ile kombinasyon
halinde ek bir kokiin varhigma isaret edebilecegi
bildirilmistir (Calberson ve ark., 2007). Endodontik
tedaviden once RE veya RP teshisi konulmasi saye-
sinde, pulpa odas1 acildiktan sonra hekimi neyin
bekleyecegi veya hekimin nereye bakacagi daha net
bilinir.

Radyografik teshis; mandibularmolar dislerde kok-
lerin anatomik varyasyonlari, radyografiler dikkat-
lice okunarak belirlenebilir. RE / RP ¢ogunlukla
diger iki kokle aymi bukkolingual diizlemde yer
aldigindan, ameliyat oncesi radyografide her iki
kokiin st tiste binmesi yiiztinden tan1 konulmaya-
bilir (Carslen ve Alexandersen, 1991; De Moor ve
ark., 2004; Calberson ve ark., 2007) .Ingle ve ark.
(Ingle JL, 2002) disin anatomisine iliskin temel bil-
gileri elde etmek i¢in standart bukkolingual projek-
siyondan sonra ayni diizlemde cekilen biri mesial
taraftan 20° ac1 ile ve digeri distalden 20° ag1 ile ali-
nan pozlamay1 kullanarak ilgili disin kapsamli bir
radyografik ¢alismasimi 6nermistir. Loh (Loh, 1990) ,
RE/RPmnin geleneksel sekilde cekilen periapikal
radyografilerde normalde gortinmedigini iddia et-
mistir. Rontgenin maruz kalma siiresinin ve dozu-
nun ayarlanmasi ve ana 1simin acilandiriimasi (daha
btiytik distobukkal/mesiyal kokiin st tiste gelme-
sini dnlemek i¢in), RE/RP'nin daha belirgin olma-
sina yardimci olabilir, ancak radyografilerin dogru
yorumlanmasi egitimli bir goze baglidir (Loh, 1990).

Walker ve Quackenbush tarafindan 1985’'de yapilan
bir calismada panoramik radyografilerin yaklasik %
90 dogruluk oraniyla sonuglandig1 raporlanmistir
(Walker ve Quackenbush, 1985).

Bu makalenin amaci, dis hekimliginin klinik uygu-
lamalar1 sirasinda karsilasilmasi muhtemel onemli
bir varyasyon olan mandibular 3. molar disteki tig
kok varligini ayrintili bir sekilde tanimlamak ve
klinikte calisan dis hekimlerine bu tip olgularla kar-
silasma ihtimalini sunarak literatiire katki sagla-
maktir.

OLGU SUNUMU

Bu olgu, 30 yasindaki erkek hasta, stirekli devam
eden siddetli agr1 sikayeti ile klinigimize basvurdu,
hastanin sistemik anamnezinde herhangi bir hasta-
liga rastlanmadi. Oral hijyeninin yetersiz oldugu
gozlenen ve sigara kullanan erkek hastanin; ekstra-
oral (agiz dist) bulgularinda herhangi bir anomali
tespit edilmedi. Ag1z ici muayenesinde agiz ici ka-
mera (Dentaline DP -70, made in Japan ) ile sag
mandibular bolge 3. molar diste asir1 kron harabi-
yeti oldugu tespit edildi (Sekil 1).

Sekil 1. Ag1z ici muayene goriintiisii

llgili disin periodontal muayenesinde herhangi bir
mobilite ve patolojik cebe rastlanmadi. Tim cene-
den alman panoromik rontgen filminde sag man-
dibular 3. molar disin 2 koklii oldugu tespiti sonucu
disin ¢cekimine karar verildi (Sekil 2).
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Sekil 2. Panoromik film.

Alman anamnez sonucu, hastaya Ultracain D-S 40
mg anestezik solusyon, mandibular blokaj olarak
uygulanmis ve uyusmanin saglanmasindan sonra
elevator ile dis yiikseltilmis, alt molar davyesi ile
dis gekimi gerceklestirilmistir. Cekim sonrasi agiz
ici kamera ile alman goriintiide ¢cekim soketinde 3
kok oldugu tespit edilmistir (Sekil 3). Cekilen di-
sin son derece net ayr1 3 koklii olmasi, 6zellikle
mandibular 3. molar diste gozlenen nadir bir var-
yasyondur (Sekil 4). Tum islemler ve olgunun, bi-
limsel ortamda paylasimi i¢in hastaya bilgilendiril-
mis onam formu imzalatilmis ve onam alinmuistir.

Sekil 3. Cekim sonras1 ag1z ici kamera goruntiist

Sekil 4. Dis cekim sonrasi gortintiisi.

TARTISMA

Ekstra kok (RE) varliginin, alveollere daha fazla
baglanma ytiizey alani saglayarak azi dislerinin sta-
bilitesine katkida bulundugu varsayilmaktadir
(Mayhall, 1981; Walker ve Quackenbush, 1985; Loh,
1990). Stabilitenin artmasi yapilacak protezlerin
tutuculuguna pozitif etki yapar, ozellikle hareketli
protezlerin tutuculugunda hasta memnuniyetini
artirir. Sabit protezlerde (kompleks koprii) gelen
kuvvetin dagilimma pozitif katkida bulunarak
kopriintin stabilitesi ve protezlerin daha uzun siire
kullanilmas1 bakimindan son derece 6nemlidir.

Endodontik tedavi, tiim pulpa boslugunun mekanik
ve kimyasal debridmandan (¢lii, hasarli veya en-
fekte dokunun tibbi olarak ¢ikarilmasidir) temiz-
lenmesi ve ardindan hermetik dolgu materyali ile
tam tikanmanin saglanmasidir. Tespit edilemeyen
kok kanallar1 ve ekstra kanallar endodontik tedavi-
nin basarisizliginda en sik goriilen sebeplerden bi-
ridir (Anand, 2016). Disin tiim kanallarinin basarili
endodontik tedavisi icin dikkatli radyografik tam
¢ok onemli bir rol oynar. Farkl acilarda alinan rad-
yografiler, bir disin anatomisi ile ilgili temel bilgileri
ortaya cikarir ve bdylece ekstra kanallar/kokler gibi
herhangi bir anormal anatomiyi tespit etmeye yar-
dimci olabilir (De Moor ve ark., 2004). Bununla bir-
likte, geleneksel radyografideki onemli bir kisitlama,
ti¢ boyutlu bir nesnenin iki boyutlu gortinttistini
tireterek ustteki yapimin st tiste binmesine neden
olmasidir. Kok kanallarmin morfolojik yapisini ve
aralarindaki iliskileri daha detayli anlamak i¢in da-
ha gelismis tani araclarma ihtiya¢ vardir. Son za-
manlarda, konik 1sinl1 bilgisayarli tomografi (CBCT),
karmasik kok anatomisine sahip dislerin teshisine
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yardimci olmak icin yararh bir arag¢ olarak ortaya
cikmustir  (Gopikrishna, 2008; Aggarwal, 2009).
RE/RP buytik bir endodontik zorluk teskil eder;
¢linkti gozden kacirilan extra (fazla) kok kanali ne-
deniyle yetersiz gerceklestirilen pulpa ekstirpasyo-
nu tedavi basarisizligina neden olabilir. Hasta uy-
gulanan tedavi sonrasi agr1 hissi ve/veya sekonder
bir kok enfeksiyonu ile karsilasabilir.

Cerrahi tedavi oncesi RE/RP tespitinin tam ve
dogru olarak yapilmasi isleme girecek olan hekimin
uygulamasmi kolaylastirarak cerrahi islem esna-
sinda ve sonrasinda olusabilecek travma ve komp-
likasyonlar1 engeller.

Sonug olarak bu olgu sunumu dis hekimlerine, Dis-
lerin anatomik kok yapilar1 ve sayilarinda varyas-
yon olabilecegi. Extra (fazla) koklerin ve kanallarin
dental islemler oncesi tespiti komplikasyonlarin
onlenmesi acisindan fayda saglayabilir.

Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
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GiRiS

Saponin ismi “sapo” kelimesinden tiiretilmis olup
Latincede sabun anlamindadir. Bircok bitki, biiyti-
me ve gelismesinin farkli asamalarinda cevreden
gelebilecek zararli etkenlere karsi saponin sentez-
lemektedir. Bitkinin biiytime ve {iremesinde etkisi
olmayan saponinler ise gii¢lii antimikrobiyal akti-
viteleri ile bitkiyi bocekler ve mikroorganizmalara

1 Van Yiiziincii Y1l Universitesi Miihendislik Fakiiltesi, Gida Miihendisligi, Van, TURKIYE.

2 Karamanoglu Mehmetbey Universitesi Teknik Bilimler Yiiksekokulu tibbi Aromatik Bitkiler Programi, Ka-
raman, TURKIYE.

Sorumlu yazar: Emine OKUMUS;.E-mail:emineokumus@yyu.edu.tr

OZET

Tarih boyunca bitkiler insanlar tarafindan bircok hastaligin tedavisinde kullanilirken, son yillarda yapilan cok
sayidaki in vivo, in vitro ve in silico calismalarda, bitkilerin yapisinda tibbi olarak yararh etkiler gosteren cesitli
bilesenler oldugu bilimsel olarak da ortaya konmustur. Saponinler, genis bir farmakolojik ve endiistriyel po-
tansiyele sahip olan bitkilerin sekonder metabolit tirtinleridir. Uzun yillar boyunca saponinlerin sagliga zararl
etkilerinin oldugu diistintilmiis olmasina ragmen, yapilan calismalarda uygulama dozu ve uygulama sikligina
bagli olarak yararli etkilerinin olabilecegi belirlenmistir. Farmakolojik arastirmalar, saponinlerin antidiyabetik,
sitotoksik, antibakteriyel, kolesterol diistiriicii, antifungal ve anti-inflamatuar aktiviteler sergiledigini ve bircok
farkl1 alanda faydali oldugunu ortaya koymustur. Olusturulan bu derleme, saponin bileseni hakkinda bilgi
vermek ve bu bileseninin biyolojik aktiviteleri ile saponin iceren bitki ve gidalarin kullaniminin saglik tizerinde
meydana getirdigi etkiler, yapilan bilimsel calismalar 6rnek gosterilerek aciklanmak tizere hazirlanmistir.

Anahtar Kelimeler: Biyolojik aktivite, Sagliga etki, Saponin.

ABSTRACT

While plants have been used by humans as a remedy for many diseases through out history; in recent years,
many in vivo, in vitro, and in silico studies have scientifically demonstrated that there are various components in
thes tructure of plants that have beneficial medicinal effects. Saponins are secondary metabolite products of
plants with wide pharmacological and industrial potentials. Although saponins have been thought to have
harmful effects on health for many years, it has been decided that there may be beneficial effects depending on
the application dose and application frequency. Pharmacological studies have revealed that saponins exhibit
antidiabetic, cytotoxic, antibacterial, cholesterol-lowering, antifungal and anti-inflammatory activities and are
useful in many different areas. This review was created to give information about the saponin component and
to explain the biological activities of this component and the effects of the use of saponin-containing plants and
foods on health, by showing examples of different scientific studies.

Keywords: Biological Activity, Effect on Health, Saponin.

likle soya fasulyesi ve kuskonmaz ayrica beyaz fa-
sulye, 1spanak, bakla, pancar, sarimsak ve yulaf
saponinlerin en zengin kaynaklaridir (Tablo 1).
Bununla birlikte saponinlerin sadece bitkilerde bu-
lundugu diistintiliirken, Echinodermata (derisidi-
kenliler), Holothuroidea (deniz hiyari), Asteroitae
(deniz yildiz1) gibi bazi deniz hayvanlarmm viicut-
larinda da saponinlerin bulundugu bildirilmistir
(Osbourn, 2003).

kars1 korumaktadir (Kiigtikkurt ve Fidan, 2008).

Dogada bircok bitki yiiksek oranda saponin icer-
mektedir ve ac1 tada sahip olmalar1 nedeniyle cok
az1 insan ve hayvanlar tarafindan ttiketilebilmekte-
dir. Nohut, yonca filizleri, pathican, bakliyat, 6zel-

Yucca schidigera bitkisi diinyada ticari olarak en faz-
la kullanilan steroidalsaponin (%9-10) kaynaklarin-
dan biridir (Piacente ve ark., 2004). Ayrica Quillaja
saponaria agacinin %10 oraninda triterpenoid sapo-
nin icerdigi ve saponinlerinin bidezmozidal yapida
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oldugu bildirilmektedir (Cheeke, 2001). Y. schidigera
ve Q. saponaria bitkilerinin Amerikan Gida ve lag
Dairesi (FDA) tarafindan GRAS (Genel olarak gii-
venilir-zararsiz kabul edilen) etiketine sahip olma-
lar1 sayesinde ekstraktlar1 gida, farmakoloji ve
kozmetik endiistrisinde kullanilmaktadir.

" OHOH
HO —o
CH] m

OHOH _/

Saponinlerin Siniflandirilmasi

Saponinlerin yapisinda glikon ve aglikon (sapoge-
nin) adi verilen iki farkli form bulunmaktadir (Sekil

Sugar chain

Sekil 1.Saponin kimyasal yapis1 (Chaieb, 2010)

Aglikonun kimyasal yapisindaki farkliliga gore de
steroidal veya triterpenoidal saponinler olarak iki
gruba ayrilmaktadir (Sekil 2). Steroidal saponinler 6

Triterpenic aglycone

Sugars

Steroidic aglycone

halkadan olusan 27 C'lu bilesiklerdir (Vincken ve
ark., 2007). C3’te her zaman bir -OH grubu bulun-
maktadir.

.

R= OT/ Hopane

R= 5/\_)7 Dammarane

-

Oleanane

Ursane

Spirostane

Glycoalcaloid

,\
R,,/\)\ Furostane

Sekil 2. Steroidal ve triterpenoidsaponinlerin yapist (Chaieb, 2010)

Triterpenik saponinler; Caryophyllaceae, Hippo-
castanaceae, Polygonaceae gibi c¢ift cenekli bitki
ailelerinde sentezlenen (Rao ve Sung, 1995) ve bit-
kilerin sitozollerinde ve plastidlerinde {iretilen lipo-

tilik maddelerdir. Triterpenler dogada serbest halde
bulunabildikleri gibi, ester ya da glikozitleri seklin-
de de bulunabilirler. Bir veya daha fazla seker zin-
cirine sahiptirler. Sekerli bilesenleri glikon olarak
adlandirilir. Saponin glikozitlerinde seker kismu
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genellikle monosakkarit tasiyan, diiz veya dallan-
mis oligosakkaritlerden olugsmaktadar.

Diger taraftan hem steroidal saponinler hem de
triterpenik saponinler sahip olduklar1 karbonhidrat
zinciri sayismna gore iki farkli gruba ayrilabilirler.
Bisdezmozidik saponinler iki karbonhidrat zinciri,
monodezmozidik saponinler ise tek karbonhidrat
zinciri tasimaktadirlar.

Saponinlerin Biyolojik Aktivitesi

Saponinlerin  biyolojik etkilerinin ¢ogu hiicre
membraninda por olusturma ve godzeneklerin for-
munu ayarlama Ozelliklerine bagl olarak gercek-
lesmektedir. Membran sterolleri (6zellikle kolesterol)
ile aglikon kismin afinitesine gore kompleks olus-
hidrofobik

membranda bilayerin hidrofobik i¢ kismina yerle-

turabilmektedirler. Ayrica aglikon,
sebilmektedir. Bu etkileri sayesinde membran pro-
teinlerinin cevresindeki lipitlerin degisimine neden
olabilmektedir (Francis ve ark., 2002). Saponinlerin
membran gecirgenligine etkisi, savunma sistemini
uyarmasi, antikanserojenik ozelliklere sahip olduk-
lar1 ve ayrica hayvanlarda biiylimeyi ve iiremeyi
etkiledigi saptanmistir. Yapilarimin farklilig: ile
protozoanlara kars: oldurticti 6zelliginin bulundu-
gu, antioksidan ozellik gosterdigi, sindirimde pro-
teinleri, midede vitamin ve mineralleri bozdugu,
hipoglisemi, antifungal ve antiviral etki gosterdigi
bildirilmistir (Oztasan ve ark., 2004). Saponinlerin
kuvvetli derecede antifungal aktivite gostermekle
birlikte antifungal aktivitelerini, mantar membran-
larindaki sterollerle kompleks olusturmasi sonu-
cunda hticredeki membran biitiinltigtiniin kaybol-
mast ile gerceklestigi belirlenmistir (Morrissey ve
Osbourn, 1999). Saponinler ile bitkiye saldirida bu-
lunan mikroorganizmalarin hiicre zar1 arasindaki
kompleks olusumunun gerceklesmesi ile mikroor-
ganizmalarin hiicre biitiinltigti bozulmakta ve hiic-
re gorevini yapamaz hale gelmektedir.

Saponinlerin hiicre zarindaki sterollerle kompleks
olusturup antimikrobiyal aktivite gostermesinde,

bu molekiillerin sahip oldugu seker molekiillerinin
kritik rol oynadig1 ifade edilmistir (Morrissey ve
Osbourn, 1999).

Aldehit iceren saponinler iki farkli mekanizma ile
biyolojik aktivite gosterir. Birincisi, major histo-
kompatibilite kompleksi (MHC) antijenlerinin anti-
jen sunan hiticre (APC)'ler tarafindan bir lipit gov-
desinin olusturulmasidir. Ikincisi ise, T hiicre re-
septor (TCR)'lerinde bulunan amino asitler ile etki-
lesime girerek T hiicrelerinin dogrudan aktivasyo-
nudur. Bu etkilesim adimlarmi ERK2, MAPK ve
transkripsiyon faktorlerinin aktivasyonu takip eder
ve bu durum sitokin salmimina ve hiicre cogalma-
smna, yer degistirmesine ve farklilasmasimna yol acar
(Bonam ve ark., 2017) (Sekil 3).

Saponinlerin bazi mantarlara kars1 dnemli derecede
aktivite gostermesine ragmen bazi mantarlara karsi
aktivite gostermedigi belirlenmistir. Septorialycoper-
sici, Botrytiscinereave Fusarium oxysporum f.sp. lyco-
persici mantar hiicreleri ile yapilan bir arastirmada,
bu mantarlarin saponin molekiiliinde bulunan se-
ker zincirindeki seker molekiilleri arasindaki glu-
kozidik baglar1 kiracak enzimlere sahip oldugu
saptanmustir. Boylece seker zincirinin yapisinin bo-
zulmasi ile antifungal aktivitede biiyiik oranda
azalma meydana geldigi bildirilmistir (Kumari ve
Kohli, 1987). Yapilan bir diger calismada, saponin
¢ozeltisinin HIV replikasyonunu engelledigi belir-
lenmigtir. Bu bilesenlerin etki mekanizmasi hak-
kinda ¢ok az bilgi mevcut olmasima ragmen biyolo-
jik aktivitenin virtis membran ile saponin bilesigi-
nin spesifik olmayan etkilesimi sonucu virtiis repli-
kasyonunun baglangic basamagmnm gerceklesme-
mesinden kaynaklandig1 belirtilmistir (Kazuhiro ve
ark., 1991). Ayrica membranolitik etkisi nedeniyle
saponinlerin, bagirsak hiicrelerinde kolesterol kay-
binin artisina neden oldugu belirtilmektedir (Mo-
rehouse ve ark., 1999).
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Proliferasyon gogii

CD8* T hiicreleri

Sekil 3. Saponinlerin etki mekanizmalar1 (Bonam ve ark., 2017)CD8* T cells: Sitotoksik T hticreleri, ER:
endoplazmik retikulum (endoplasmicreticulum), ERK2: hiicre dis1 sinyalle diizenlenen kinazlar (extracel-

lularsignal-regulatedkinases), MAPK:mitojenle aktive olan protein kinaz (mitogen-activated protein kina-

se).

Saponinlerin immun sistem tizerine etkisi incelen-
diginde, dustik dozlarda kullanimmin bagisiklik
sistemini uyardig1 ve antijenlere karsi antikor {tire-
timini artirarak asida bagisiklig artiric etkiye (ad-
juvant etki) sahip oldugu bildirilmistir (Ratnapriya
ve ark., 2019). Saponinler ayrica eritrositleri parca-
lama 6zelligine de sahiptir. Bu islev, ilaglarda veya
bitki ekstraktlarinda saponinlerin varligmni tespit
etmek icin hemolitik analizlerin gelistirilmesine
yardimci olmustur. Hemolitik 6zellikler genellikle
saponinler ile eritrosit membranin sterolleri arasin-
daki etkilesime dayandirilmaktadir. Sonug olarak
membran patlamakta, gecirgenlikte artisa ve he-
moglobin kaybma neden olmaktadir. Baumann ve
ark. (2000) tarafindan, saponinlerin hemoliz yoluyla
insan eritrositlerinin zar yapisi tizerindeki etkisinin
arastirildig1 calismada, saponin ile parcalanmis
eritrositlerde saponin hasarmin geri dondiiriilemez
oldugu goriilmistiir. Tablo 2'de saponinlerin yuka-
rida belirtilen biyolojik aktivitelerinin yamn sira be-
bazi oOzellikleri 6zetlenmistir.

lirlenen diger

Saponin Icerdigi Bilinen Bitkilerin Kullanim
Alanlar1 ve Olusturdugu Biyolojik Etkiler

Caryophyllaceae ailesinden ¢ok yillik bir bitki olan
Silene cucubalus halk arasinda sa¢ bakiminda ve de-
terjan olarak kullanilmakta ve kirsal kesimlerde bu
bitkinin kaynatilmasiyla elde edilen 6ziit; yaralan-
malarin, uyuzun ve deri enfeksiyonlarinin tedavi-
sinde kullanmildig1 belirtilmistir (Bellakhdar, 1997).
Araliaceae ailesinin en belirgin tiyesi ginseng’in
(Panax ginseng C. A. Mayer) Uzak dogu tibbinda
5000 yildan daha fazladir kullanildig: ve Panax ttir-
lerinin zihinsel fonksiyonlarin artmasinda, metebo-
lik fonksiyonlarin uyarilmasinda, saghigin giiclendi-
rilmesinde kullanildigr bildirilmistir (Duke, 1985).
Bunun yani sira ginseng saponinlerinin cilt kanse-
rine kars: etkili oldugu ifade edilmistir (Keum ve
ark., 2000). Bir diger calismada, ginsenoside Rg3’tin
insan prostat kanseri hticrelerinde ve kolon kanseri
hiicrelerinde NF-xB sinyalini inaktive ederek 6nem-
li terapotik etkiler gosterdigi rapor edilmistir (Kim
ve ark., 2010).
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Saponince zengin Picrasma javanica adli bitki halk
tedavisinde geleneksel olarak mide agrisinin gide-
rilmesinde, iltihaplarin iyilestirilmesinde ve ates
duistirticii olarak kullanilmaktadir (Khan ve ark.,
2001). Oxtropis myriophyllain ise ates distirticli
olarak, kanamay1 kontrol altina almak, kizamikcigin
tedavisi, grip tedavisi, bogaz agrisinin ve sisliginin
giderilmesinde kullanildig1 bildirilmistir (Masafumi
ve ark., 2002).

Diinyanmn yar1 iliman bolgesinde yetisen Tribulus
terrestris adl1 bitki; halk arasinda idrar yollari, bob-
rek, karaciger ve goz hastaliklar1 tedavisinde kulla-
nilmaktadir (Sun ve ark., 2002). izgiir ve flhan (2002)
tarafindan, hayvanlarda goriilen viicut sicakligmin
yiikselmesi, dalagin sismesi, kanin pihtilasmamasi
ile karakterize edilen sarbon (antraks) hastaligina
karsi, Tiirkiye’'de tiretilen antraks asisinda 9%0.1-0.5
oraninda saponin icerdigi bildirilmistir.

Saponinlerin antihipertansif etkisinin arastirildig:
bircok calismada, saponin ekstraktinin hipertansif
ratlarda kan basincini 6nemli bir sekilde azalttig:
belirlenmistir (Jeon ve ark. 2000; Zaoui ve ark.,
2000). Saponinlerin bu etkisinin ditiretik (Zaoui ve
ark., 2000), nitrik oksit (NO) tiretiminin stimulas-
yonu (Jeon ve ark., 2000) ve anjiotensin donuisttirti-
cli enziminin inhibisyonu (Dongma ve ark., 2002)

ile olustugu saptanmustur.

Protopanaxatriol saponin (PPT), énemli 6lctide an-
ti-kanser, anti-diyabet ve anti-anemi etkilere sahip-
tir, ancak bagirsak bakterileri tizerindeki etkisi na-
diren incelenmistir. Yapilan bir ¢calismada, PPT'nin
antibiyotikle tedavi edilen farelerde bagirsak sagli-
g iyilestirme yetenegine sahip olup olmadig: ge-
nis spektrumlu bir antibiyotik olan sefalosporin
kullanilarak arastirilmistir. Sonuclar, PPT'nin ba-
girsak mikrobiyotasinin bilesimini iyilestirdigini,
kisa zincirli yag asitlerinin yani sira reseptor prote-
inleri ve siki baglant1 proteinlerinin konsantrasyo-
nunu arttirdiin1 ve proinflamatuar sitokinleri
azalttigini gostermistir. Bu bulgular, PPT'nin bagir-
sak mikroorganizmalar: tizerinde koruyucu bir et-
kiye sahip oldugunu ve antibiyotikle tedavi edilen

farelerde bagirsak bariyerinin biitiinltigunt arttir-
digin1 ve ayrica kolonik iltihabi hafiflettigini gos-
termektedir (Zhang ve ark., 2019). Bir baska calis-
mada ise kinoa, mercimek ve cemen otunun sapo-
nin agisindan zengin ekstraktlarmin insan bagirsak
mikrobiyotasi tarafindan sapogeninlere dontisiimii,
secilmis bagirsak bakterilerinin biiytimesi {izerinde
modiilator bir etki sergiledigi belirlenmistir (Hierro
ve ark., 2020).

Sevimli-Gur ve ark. (2011) tarafindan Astragalus
ttrlerinin yara iyilestirici olarak kullanimi arasti-
rilmistir. Calismada major saponinler kullanilmis ve
Astragalozit IV (Ast 1V), Siklokantozit E ve Astra-
galozit IV’iin aglikonu olan sikloastragenol isimli
bilesiklerin ¢ok diistik dozlarda dahi aktivite gos-
terdigi saptanmistir. Ratlarda alzheimer modeli
olusturularak yapilan bir baska ¢alismada Ast IV'tin
antiapoptotik etkiye sahip oldugu belirlenmis olup
bu molekiliin noroprotektif etkiye sahip oldugu
one strtlmustir (Yin ve ark., 2010). Ayrica, Ast
IV'in bir noral koruyucu ajan oldugu kanitlanmis
ve parkinson hastaliginin tedavisinde potansiyel bir
ajan olarak onerilmistir (Horo ve ark., 2010).

Birkag Astragalus tiirtintin kokleri geleneksel tipta
nefrit, diyabet, 16semi, rahim kanseri ve terleme
onleyici, ditretik ve tonik tedavisi icin kullanil-
maktadir (Calis ve ark., 2008). Avicin D’'nin, mito-
kondrinin hasar1 ve gesitli pro-survival ve antia-
poptotik proteinlerin asag1 regiilasyonu yoluyla
intrinsikkaspaz yolunu aktive ederek losemi ve
lenfoma hiicrelerinin apoptotik hiicre dliimunt in-
diikledigi belirlenmistir (Gaikwad ve ark., 2005).

Saponin iceren gida tiiketiminin diyabet tizerine
etkisinin degerlendirildigi calismalarda, saponinle-
rin sadece hipoglisemik etkisi olmayip ayni za-
manda plazma trigliseridi de azalttig1 ifade edilmis-
tir (Patel ve ark., 2015; Smith ve Adanlawo, 2015).
Yapilan bir baska ¢alismada, Polysciasfruticosa yap-
raklarindan izole edilen biiytik bir saponin olan
3-O-[B-d-glukopiranozil-(1—4)-p-d-glukuronopiran
osil] oleanolik asit 28-O-p-d-glukopiranozil esterin
(PFS)'nin a-amilaz ve a-glukozidaz inhibisyonu ile
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farelerde tokluk kan sekeri seviyesini diistirme po-
tansiyeli degerlendirilmistir. Enzim inhibisyon de-
neylerinde PFS'nin, a-amilaz ve a-glukozidazi
gliclt bir sekilde inhibe ettigi belirlenmistir. Stikroz
tolerans testinde, sicanlara 100 mg/kg viicut agirli-
ginda uygulanan PFS'nin tokluk kan sekeri seviye-
sini 6nemli 6l¢tide azalttig1 saptanmustir. Bu bulgu-
lar, P. fruticosa yapraklarinin ve baslica saponin
PFS'nin diyabeti ve komplikasyonlarini onlemede
ve tedavi etmede kullanilabilecegini ortaya koy-
mustur (Luyen ve ark., 2018). Patel ve ark. (2015),
Bryonia laciniosa’nin tohumlarindan elde edilen sa-
poninlerin diyabetik siganlarda kan glikoz diizeyini
dustirdtigtinti belirlemislerdir. Aym ¢alismada, si-
canlarda kolesterol ve trigliseridler de dahil olmak
tizere cesitli lipid parametrelerinin diistugi de tes-
pit edilmistir (Patel ve ark., 2015). Farkli bir calis-
mada, Tithonia diversifolia yapragimndan (STD) elde
edilen saponinlerin (20-100 mg/kg dozlarinda) ala-
nin aminotransferaz (ALT), aspartat aminotransfe-
raz (AST), alkalen fosfataz (ALP) ve gama glutamil
transferaz (GGT) enzimlerinde ve karaciger, kalp ve
bobrek aktivitesinde hafif bir artisa neden oldugu
rapor edilmistir. Ayrica aym ¢alismada yiiksek yo-
gunluklu lipoprotein (HDL), beyaz kan hiicresi ve
lenfositte es zamanli bir artisla trigliseritler, diisiik
yogunluklu lipoprotein (LDL), kolesterol, kreatinin,
tire, laktat dehidrogenaz (LDH), PCV (sikistirilmis
eritrosit hacmi) ve hemoglobin seviyesinde tnemli
bir azalma belirlenmistir. Elde edilen sonuglar, in-
celenen dozlarda normal sicanlarda STD’nin bag-
siklik tepkisini arttirmada, kolesterol ve trigliserit-
leri azaltmadaki 6nemini gostermistir (Ejelonu ve
ark., 2017). Bircok calismada saponinlerin obeziteye
kars1 cesitli faydal etkiler sergiledigi bildirilmistir
(Kuate ve ark., 2015; Hierro ve ark., 2018). Oishi ve
ark. (2007), Momordica charantia L. ’daki (kudret nar1)
saponin fraksiyonunun antiobezite potansiyelini
degerlendirerek, farelere misir yag: yiiklemesinden
sonra pankreas lipaz aktivitesini ve ayrica serum
notr yag seviyesinin yiikselmesini engelleyebildigi-
ni saptamuslardir.

Kictikkurt ve ark. (2008) tarafindan yapilan calis-
mada saponin igeren bitkilerin, antioksidan gticti
artirmada ve oksidatif stres diizeyini azaltmada
olumlu etkilere sahip oldugu belirlenmistir. Bir di-
ger calismada, Garcinia kola kokiinden elde edilen
saponin Oziitiintin, parasetamol-indiikli hepato-
toksisitede ytikselmis karaciger enzimlerini 6nemli
olctide dustirdtigti belirlenmistir. Ayn1 calismada
Garcinia kola kokiinden elde edilen saponin ekstrak-
tinin, hepatositik hiicre zarinin yapisal buttinlugi-
niin korunmasini ve hasarli karacigerin yenilenme-
sini sagladig1 gosterilmistir (Smith ve Adanlawo,
2015).

Deniz hiyar1 saponininin hipoglisemik bir ajan ola-
rak anormal biyokimyasal parametreleri normalles-
tirme potansiyeline sahip oldugunu ve pankreas
dokularmin adacik hiicrelerinin normal histolojik
yapisini korumaya yardimci oldugu belirlenmistir
(El Barky ve ark., 2016). Baz1 saponin tiirlerinin po-
tansiyel antittimor aktiviteye sahip oldugu da bildi-
rilmistir (Facioni ve ark., 2018). Mudryj ve ark.
(2014), saponin tiiketiminin kanser riskine karsi
korumay1 artirdigini, kan sekeri ve kolesterol sevi-
yesini diistrdiigint saptanmistir. Vinarova ve ark.
(2015), Quilla jasaponaria ekstraktinin kolestrol ve
doymus yag asitlerinin biyolojik olarak erisilebilir-
ligi tizerindeki etkisini incelemis ve hem in vitro
hem de in vivo deneylerde gticlii hipokolesterolemik
etkilere sahip oldugunu, bu etkilerinde bitkinin
saponin bilesenleri icermesinden kaynaklandigin
ifade etmislerdir.

Tum bu saglhiga faydal etkilerinin yam sira saponin
iceren bilesenler boceklerde, yumusakgalarda ve
baliklarda toksik etki gostermektedir. Sicakkanli
hayvanlarda ise toksisiteleri; saponinin kaynagina,
kompozisyonuna ve konsantrasyonuna baglidir.
Ayrica canlinin saponine hangi yola maruz kaldigi
da ©nemlidir. Saponinler intraventz verildiginde
kanin hemoliz olmasma neden oldugu bildirilmistir
(Francis ve ark., 2002). Bu nedenle anti besinsel
faktor olarak ytiksek miktarda tiiketildikleri zaman
toksik etkilere neden olabilen saponinlerin, biyolo-
jik etkileri daha ¢ok sindirim kanalinda goruldii-
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giunden dustik oranda kullaniminin saglik {izerine
faydali olabilecegi belirtilmektedir (Eryavuz ve
Dehority, 2004).

SONUC

Kullanim miktarina bagl olarak saglik tizerinde
meydana getirdigi etkilerde degisiklik gosteren sa-
ponin icerikli bilesikler gerek farmakolojik gerekse
geleneksel tipta cesitli hastaliklarin tedavisinde
kullanim olanagi bulunan sekonder metabolitlerdir.
Cesitli bitkilerin yapilarinda dogal olarak bulunan
ve her gecen giin yeni bir formunun izole edildigi
saponin bilesiklerinin hastaliklarin tedavisinde
meydana getirdigi etkilerin olusum mekanizmala-
rimin aydinlatilmasina yonelik yapilacak olan in vivo
ve in vitro calismalara daha fazla ihtiya¢ duyulmasi
ve bu bilesenin saglik {izerinde meydana getirdigi
etkilerin giin gectikce daha fazla ilgi ve merak ko-
nusu olmasi, bu alanda yapilacak olan ¢alismalarin
gerekliligini ortaya c¢ikarmaktadir. Sonug olarak,
saponinlerin fizikokimyasal, biyokimyasal ve far-
makolojik etkinliklerinin saglik tizerinde olumlu
etkiler saglayabilecegi ve bunun etki sekline, doza
ve maruziyet stiresine gore degisiklik gosterebile-
cegi soylenebilir.
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Yazarlar ¢ikar catismasi olmadigini beyan eder.
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