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SUMMARY

Today, one of the most common non-communicable diseases, which, according the World Health Organization experts, dominates the structure of human morbidity
and mortality is osteoporosis. The aim of this study was to determine the effect of water from the hot springs of the Afyonkarahisar region on the calcium content
and the levels of certain hormones in the blood of rats with experimentally induced osteoporosis. 25 female albino rats of the same age were used in the experiment.
Ovaries were removed from all animals under anesthesia with ketamine (200 mg/kg) and xylazine (10 mg/kg), after which they were divided into two groups: control
(10 animals) and experimental (15 animals). The animals of the control group were given tap water twice a day through an orogastric tube and they were bathed
init for 15 minutes at the same time, the water temperature was (35 = 2) °C. The animals of the experimental group were given fresh water from the Siireyya | hot
spring using the same method. Blood clinical, hematological and biochemical parameters were measured prior to the study, as well as on day 1,7, 14, and 21 after
the ovariectomy operation. The ovariectomy demonstrated inconsistence of the tested blood parameters with the standard ones. In the course of the treatment,
by day 21 of the experiment, the parameters normalized, and the most noticeable changes were observed in the rats of the experimental group (p < 0.05). The
results of the work performed showed that Siireyya | hot spring water contributed to a significant improvement in the clinical, hematological and biochemical
blood parameters in rats with osteoporosis, therefore, it can be used for prevention and treatment of this disease in combination with other types of treatment.
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PE3IOME

Ha cerogHALWHMI eHb 0AHUM U3 Haubonee pacnpoCTpaHeHHbIX HeUHGEKLMOHHBIX 3a60/1EBaHMIA, KOTOPOE, N0 JaHHBIM SKCNEpTOB BcemupHoil opraHmu3aumi
371PaBOOXPAHEHIA, 3aHIMAET BEAYLLEE MECTO B CTPYKTYpe 3a60/1EBAEMOCTY U CMEPTHOCTM HACENEHs, ABNAETCA 0CTeonopo3. Lieibto HacToALLero uccnenoaxus
610 ONpezieneHe BMAHUA BOAbI U3 TEPMasbHbIX MCTOUHUKOB pernoHa AGbOHKapaxmcap Ha CofiepXaHue KanbLyys 1 YPOBHIN HEKOTOPbIX TOPMOHOB B KPOBY
KPbIC C BOCMPOM3BE/IeHHbIM 0CTEONOPO30M. B 3KCMepumeHTe cnonb30Bani 25 caMok Kpbic-anb6iHOCOB 0AHOTO BO3pACTa. Y BCeX KMBOTHbIX NOJ aHeCTe3uelt CUc-
M0/1b30BaHNEM KeTaMitHa (200 Mr/kr) v KcunasiuHa (10 Mr/Kr) yaanuim SuYHIKY, NOCe Yero X pasaenii Ha ABe rpynmbl: KOHTpoNbHyo (10 ocobeit) v onbITHYH
(15 0cobeit). XKUBOTHbIX KOHTPOIbHON FPyNMbl ABaX/Ibl B ZIeHb Yepe3 0poracTpasbHblil 30HA BbinauBany BoJONPOBOAHOI BOAOIA 1 B TeueHue 15 MUHYT B 0HO
11 TO e BPeMA Kynau B Heii, Temneparypa Bogbl cocTassna (35 = 2) °C. MMBOTHbIE OMbITHOI FpyNMbl B TOM e PeXuMe NoAYuany CBEXyto BOAY U3 ropayero
UCTOYHMKa Siireyya |. KnuHuueckie, rematonoruueckue v 6MoXMMInYECKe NapamMeTpbl KPOBM U3MEPSIY 10 HaYana UCCNeA0BaHIA, a Takke Ha 1,7, 14 1 21-e ¢yt
nocne 0BapuaKToMuu. llokasaHo, 4To NoCe 0BAPUIKTOMINM OTMEUANACH OTKMOHEHIA OT HOPMbI BENMYMH UCCNIEyEMbIX OKa3aTeneil KpoBu. B npouiecce neveHus
K 21-M cyT JKCNepUMeHTa HabMtoAancs NpoLecc HopManU3aLMK NokasaTeneii, Havbonee 3ameTHble U3MEHEHIA MPOU30LLITN Y KPbIC OMbITHOI rpynmbl (p < 0,05).
Mo uToram paboTbl 6b110 yCTaHOBEHO, UTO BOAA U3 TePMANbHOTO UCTOYHMK Siireyya | cnocobCTBOBaNA 3HAUMTENLHOMY YNYULLEHUHO KAMHUYECKWX, FeMaTono-
TUYECKUX M GOXMMUYECKIX NOKa3aTeneil KPOB Y KPbIC C 0CTEONOPO30M, CTIE[J0BATENIbHO, €8 MOXHO UCMOMIb30BATb ANS NPOGUNAKTUKI U NEYeHIns JaHHOrO
3a60/1eBaHNs B KOMIIEKCE C APYrUMIA BIUAAMM SlEUeHNS.

Kniouesbie cnoBa: AdboHkapaxvcap, 6anbHeoTepanis, 0CTeonopo3, Kpbica.
bnaropgapHocTb: ABTOpbI BbIpaXkatoT npu3HaTenbHoCTb Mr. Suayp Demirel 3a ero noaaepiKy Bo Bpema 1cCiefoBaHus.
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Kapaxucap Ha cofiepxaHue KanbLua i ypoBHI HeKOTOPbIX FOPMOHOB B KPOBY KPbIC € KCNEPUMEHTANbHO BOCMPOU3BEAEHHbIM 0CTEONOPO30M. BemepuHapus
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INTRODUCTION

Osteoporosis is a disease characterized by low bone
density and increased brittleness in the bones and is one
of the common syndromes of the menopause period [1].
It was reported that osteoporosis was responsible for
1,700 bone fractures per day in Europe, and this number
will increase with rising in the elderly population and put
a great burden on the health system [2]. As a matter of
fact, not only the resorption in the bone accelerates in the
menopause, but also some changes in many blood param-
eters, especially hormones, such as estrogen [3].

Various substances in hot spring waters have been
shown to provide significant benefits in reducing the
symptoms of osteoporosis by reducing the osteoclastic
effect [4]. In addition, it is stated that the calcium, which is
found in the hot water and fast absorbed in the intestine,
and increases the ionized calcium level in the blood and
eliminates the calcium deficit. Therefore, the oral intake of
the spa waters will provide great benefits in closing the cal-
cium deficiencies [5]. It has been reported that treatment
with hot spring waters can also benefit ovaries to work
more regularly, actively and for a longer period of time, by
helping the circulatory system to work more actively, to
help nutrition and regulate tissues [6].

In this study, it was aimed to reveal the effectiveness of
Stireyya | hot spring water, which has rich mineral content,
especially calcium, in the treatment of osteoporosis.

MATERIALS AND METHODS

The experimental part of this study was carried out in
Afyon Kocatepe University Experimental Animals Applica-
tion and Research Center, in accordance with the Directive

of Afyon Kocatepe University Experimental Animals Ethics
Committee (AKUHADYEK) with the report number 137-18,
and supported by Afyon Kocatepe University Scientific Re-
search Projects Board (AKUBAPK) as Master’s Thesis Project
with No. 19.5AG.BIL.04.

Animal Material. In this study, 25 female Albino rats of
the same age were used. Ten of 25 rats served as control
group (CG), while 15 rats assigned as study group (SG). All
the rats was kept in plastic cages in Afyon Kocatepe Uni-
versity Experimental Animals Application and Research
Center in a stable environment where the same humidi-
ty (50-60%) and heat (17-22 °C) conditions were created
for 12 hours night and 12 hours day. During the study, the
rats were provided to get ad libitum rat food.

Creating Experimental Osteoporosis. In this study, ova-
riectomy operation was performed according to the
method reported by M. Berkoz et al. [7]. According to this
method ketamine (200 mg/kg) and xylazine (10 mg/kg)
anesthesia was administered intraperitoneally, following
disinfection and shaving of the operation area in female
rats. Then, the abdominal cavities were opened, the tubers
were ligated using '0 chrome caTRIGut, and ovaries was re-
moved from uterus. Finally, peritoneum, connective tissue,
muscle tissue and skin were sutured. Operation site was
disinfected with Batikon.

Groups and Treatment Procedure. A total of 25 rats, 10
from the control group and 15 from the study group,
whose ovaries were removed, were taken into the 21-day
treatment period according to the following method:

1. Control Group (CG). Totally 10 ovariectomized rats re-
ceived tap water twice a day with an orogastric tube at the
same time every day with the calculation of 1 L/33 kg body
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Table 1
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weight. In addition, all rats in this group were bathed at
(35+2)°Cin tap water for 15 minutes at the same time eve-
ry day. After bathing, the rats were placed in their cages.
2.Study Group (SG). In order to treat 15 ovariectomized
rats in this group, Stireyya | hot spring water was given
twice a day with an orogastric tube at the same time every
day with the calculation of 1 L/33 kg bw. In addition, all rats
in this group were bathed at (35 + 2) °C in Sureyya | hot
spring water for 15 minutes at the same time every day,
and following the bath, the rats were placed in their cages.

Surreyya | Spa Spring water, whose terrapeutic effective-
ness on osteoporosis was investigated in this study, is a
volcanic origin mineral water, containing carbon dioxide
and rich in minerals such as calcium, magnesium, and it
has a mineral content of more than 4 g (4,046.8 ug/L) per
liter.

Blood samples were collected according to the method
previously described by H. B. Waynforth and P. A. Fleck-
nell [8] before the study, after the ovariectomy opera-
tion, and on days of 1%, 7, 14t and 21 following ovari-
ectomy operation. Blood samples were collected under
ketamine (200 mg/kg) and xylazine (10 mg/kg) anaesthe-
sia acoording to the method described by M. A. Suckow
etal. [9].

Clinical Examinations. Body temperatures (T), respira-
tion rates (R) and heart frequencies (P) were measured and
recorded in all the rats during the study.

Hematological Examinations. For hematological exa-
minations, blood samples collected into blood tubes
containing EDTA, and measured in Chemray Brand blood
count commercial test kits (Rayto Life and Analytical Scien-
ces Co., China). Total leukocyte (WBC), erythrocyte (RBC),

Statistical comparison of body temperature, pulse frequency and respiratory rate

Ta6nuua 1

CraTucTuyeckoe (paBHEeHKNe TeMmnepaTypbl TeNa, 4acToTbl Ny/bCa U AbIXaHUA

Y XKMBOTHbBIX

Time of indicator measurement

Parameters (X = SD)

BS (n=25) 37304030 | 3131644522 | 104.23+32.23°

AOF (n = 25) 37304020 | 3091844324 | 103.12+30.20°

AT G(=10) | 3720030 | 312.26+41.14° | 104.18 +26.34¢
1*day SG(n=15) | 37304020 | 3332743221 | 109.16 + 241X
AT G(r=10) | 37302020 | 313.12£22.18° | 105.13 +18.24¢
7 day SG(n=15) | 37304020 | 3461242112 | 11620+12.22°
AT G(r=10) | 37.30£020 | 314111025 | 106.04:10.10¢
14" day SG(n=15) | 37204020 | 357.22+1128° | 118.45+8.10°
T (G(r=10) | 37202020 | 31313+613 | 105.16+4.24°
21" day SG(n=15) | 37.30+020 | 46431+7.06° | 11921+3.16°
Normal physiological parameters | 37.00—38.00 360.00 +3.30 100.90 = 4.40

=-4The values in the column are statistically significant (p < 0.05).

=4 3HaueHus B CTonbLE ABNAKTCA CTaTUCTUYECKN 3HaUMMbIMK (p < 0,05).

BS — before study (no nccnenosanus), AOF — after ovariectomy (nocne oBapuaktomim),
AT — after treatment (nocne neyenus), (G — control group (KoHTponbHasA rpynna),

SG — study group (3kcnepumeHTanbHas rpynna).
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hematocrit (HCT), hemoglobin (HB), mean corpuscular
hemoglobin (MCH), mean corpuscular volume (MCV),
mean corpuscular hemoglobin concentration (MCHQ),
lymphocytes (LYM), neutrophils (NEUT), eosinophils (EOS),
monocytes (MON) and basophils (BAS) were measured he-
matologically.

Blood Biochemical Examinations. Gamma-glutamyl-
transferase (GGT), aspartate aminotransferase (AST), total
protein (TP), albumin (ALB) and glucose (GLU), triglycer-
ide (TRIG), total cholesterol (TCHOL), high-density lipopro-
tein (HDL), low density lipoprotein (LDL) was measured in
Cobas Integra 400 Plus (Roche Diagnostics GmbH, Ger-
many) analyzer using commerical kits. In addition, estra-
diol (E2), calcitonin (CT) and calcium (Ca) measurements
were made with ChemWell, Chromate 4300 Elisa Reader
device (Awareness Technology, Inc., USA) using commer-
cial Elisa kits (Sunred Biological Technology Co., Ltd, China).

Statistical Analyses. Analysis of variance (ANOVA) were
used for statistical analyses. Intra-group differences were
revealed by Duncan test. For statistical analyses, Win-
dows-compatible SPSS Statistics 18.1 (IBM, USA) package
program was used, and p < 0.05 was determined as an
important value.

TEST RESULTS

Although no age difference was detected between the
groups (p > 0.05), the mean bw before starting the study
(310.2 g) was found to be statistically significantly higher
(p > 0.05) than the mean bw after ovariectomy operation
(286.4 g). The most important loss of body weight was me-
sured in SG rats (283.2 g) on 21t day of treatment.

Clinical Findings

The clinical findings determined for both groups are
presented in Table 1. According to this Table, while no
significant difference was observed in periods measured
in terms of T (p > 0.05), it was determined that P and R
statistically significant differences (p < 0.05) occurred, and
the highest levels were formed on day 21 in SG animals.

Hematological Findings

The results of the hematological measurements shown
in Table 2. According to this Table; it was determined
that mean WBC, NEUT and MCV increased significantly
(p < 0.05) following ovariectomy operation. Conversely,
mean RBC, HB, HCT, LYM and MCHC decreased significantly
(p < 0.05). With the start of the treatment period, mean
RBC, HB, HCT, LYM, and MCHC levels increased in both
groups, but these increases were statistically more signi-
ficant (p < 0.05) in SG animals. However, it was observed
that the biggest heamtological changes in the last day of
study (21t day) in SG animals.

Blood Biochemical Findings

The blood biochemical measurements shown in
Table 3. According to this Table; it was seen that mean GGT,
AST, LDL, TRIG, TCHOL and GLU increased significant-
ly (p < 0.05), whereas mean ALB, TP, CT, E2, HDL and Ca
decreased significantly (p < 0.05) following ovariectomy
operation. On the other hand, it was determined that a
reverse course was shaped in terms of the mentioned
parameters, and the most important changes occurred in
SG rats and on the 21 day of the study (p < 0.05) during
treatment period.

DISCUSSION AND CONCLUSION

In our study, it was observed that the mean bw de-
creased after the ovariectomy operation, and the lowest
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mean bw was obtained in SG rats treated with Sireyya |
hot spring water. This finding was found to be consistent
with findings reported by researchers [10] who found that
treatment with mineral waters reduced lipid absorption,
but increased burning.

In our current study, P frequencies and R rates in SG
rats which were treated with hot spring water were higher.
Y. Agishi claimed that hot spring water caused an increase
in circulating flow, resulting in vasodilation in peripheral
vessels and step-up in P frequency and R rate [11].

D. L. Millis et al. reported that leukocytosis occurred in
the hemogram after the experimental ovariectomy ope-
ration in the dogs, while neutrophilia, lymphopenia and
eosinopenia were noticeable in the differential blood pic-
ture [12]. In our study, similarly measurements were deter-
mined following the ovariectomy operation. Moreover, it
was found that the percentages of NEUT increased, while
the percentages of LYM and EOS decreased. With the tran-
sition to the treatment period, it was determined that WBC
and NEUT levels decreased in SG rats treated with Stireyya |
hot spring water. This finding is consistent with some re-
searchers [13] who reported that hot mineral waters sup-
press the immune system and that adrenocorticotropic
hormone and cortisol release in baths made with these
waters increase and lead to a decrease in T-lymphocytes.
In addition, it has been reported that Mg deficiency has
an encouraging effect on the occurrence of inflammatory
symptoms, therefore it may have an effect on leukocytosis
and macrophage activation [14]. In our current study, the
detection of lower mean WBC acount in SG rats treated
with Mg rich Siireyya | hot spring water was found to be
compatible with findings found out by these above re-
searchers.

As in humans, the increase in turnover due to rapid
bone loss in the early period of the absence of estrogen is
observed in rats [15]. Although there are 3 types of estro-
gen, E1 (estrone), E2 (estradiol), E3 (estriol), E2 measure-
ments are used in the determination of estrogen levels,
since estradiol (E2) is the strongest and most produced
type of estrogen [16]. Indeed, estrogen has a direct effect
on bone structure, acting on calcium metabolism, bilate-
ral effect on calcium absorption and excretion [17]. In this
study, determining that E2 and Ca levels decreased after
ovariectomy operation supports the findings of these re-
searcher. However, an increase of E2 and Ca levels in SG
rats can be accepted as an evidence that the spa treatment
we applied increased E2 and Ca levels.

In our study, it was also determined that AST, GGT and
GLU levels measured after ovariectomy operation were
high, whereas E2, CT, Ca, TP and ALB levels were low. After
treatment period, E2, CT, Ca, TP and ALB levels were higher
in SG rats which treated with Siireyya | hot spring water
when compare to CG rats which treated with tap water.
Additionally, AST and GGT levels were still higher in CG
animals, unlike SG rats.

It has been reported that LDL, TRIG and TCHOL levels
increase significantly in the case of menopause, whereas
HDL levels decrease [18]. Similar findings were deter-
mined following ovariectomy operation. With the start of
treatment, complete improvement in lipid profile was ob-
served; LDL, TRIG and TCHOL levels decreased, while HDL
levels increased in SG rats which treated with Siireyya |
hot spring water. These data confirm the findings of some
researchers [19] who reported that mineral waters were
highly effective in normalizing the degraded blood lipid

levels. Abnormal lipid profile was still observed in CG rats
even on day of 21 of the treatment.

Calcitonin (CT) is a hormone produced by thyroid
gland C cells that increases calcium and phosphate accu-
mulation in the bone and slows the osteolysis process by
decreasing osteoclast activity [20]. In our study, although
CT levels decreased after ovariectomy operation, it was
found that by the onset of the treatment period, CT le-
vels significantly increased in SG animals, while there was
an opposite situation in CG animals. Our findings was in
line with the findings obtained by M. Cecchettin et al.
who reported that spa treatments had positive effects
on bone density and increased CT levels in women with
osteoporosis in the postmenopausal period undergoing
spa treatment [21].

Some researchers reported that bone-derived osteo-
calcin hormone regulates the insulin secretion of the
pancreas, while estrogen has a direct effect on it [22]. It
has also been reported that blood GLU levels have a di-
rect relationship with CT levels so that glucagon infusions
decrease CT levels, while Ca infusions decrease glucagon
levels and lead to an increase in CT levels [23]. Higher GLU
levels following ovariectomy in this study was in full agree-
ment with results of another study [24]. On the other hand,
increased GLU levels were observed in CG animals even at
the and of the study, despite normalized in SG rats.

Consequently, it has been determined that Siireyya |
hot spring water was very successful in treatment of osteo-
porosis in the rats with osteoporosis. Hence, it can be used
safely in removing unwanted symptoms of osteoporosis
itself or when combined with other medical treatments.

REFERENCES

1. Tuzlin F. Osteoporozun tanimi, siniflamasi ve epi-
demiyolojisi. Egitimi Etkinlikleri, Osteoporoz Sempozyumu,
26 fiubat 1999. istanbul, 1999; 9-15. Available at: http://
www.ctf.edu.tr/stek/pdfs/12/1201ft.pdf. (in Turkish)

2. Johnell O., Hertzman P. What evidence is there for
the prevention and screening of osteoporosis? (Health Ev-
idence Network Report, accessed 18 May 2006). Copenha-
gen: WHO Regional Office for Europe; 2006. Available at:
http://www.euro.who.int/document/e88668.pdf.

3. Rosen C. J. Pathogenesis of osteoporosis. Baillieres
Best Pract. Res. Clin. Endocrinol. 2000; 14 (2): 181-193.
DOI: 10.1053/beem.2000.0068.

4.Winklmayr M., Kluge C., Winklmayr W., Kuchenhoff H.,
Steiner M., Ritter M., Hartl A. Radon balneotherapy and
physical activity for osteoporosis prevention: A random-
ized, placebo-controlled intervention study. Radiat. Envi-
ron. Biophys. 2015; 54 (1): 123-136. DOI: 10.1007/s00411-
014-0568-z.

5. Elitok B. Kaplicalarin Mineral Mucizesi. Afyonkarahi-
sar: Hancioglu Ofset; 2011. 170 s. (in Turkey)

6. Akhkubekova N. K. Rehabilitation of the patients with
polycystic ovary syndrome during sanatorium-and-spa
treatment. Problems of Balneology, Physiotherapy and Exer-
cise Therapy [Voprosy kurortologii, fizioterapii i lechebnoi
fizicheskoi kul'tury]. 2009; 6: 47-48. eLIBRARY ID: 13025642.
(in Russian)

7.Berkdz M., Sagir O, Yalin S., Cémelekoglu U.,, S6git F,,
Eroglu P. Deneysel osteoporoz modeli olusturulmus ratlar-
da stronsiyum ranelat uygulanmasinin karaciger, bobrek
ve kas dokularindaki paraoksonaz ve arilesteraz aktivitel-
erine etkisinin arastirilmasi [The investigation of impact
of stronsium ranelat application on paraoxonase and

VETERINARY SCIENCE TODAY, JUNE Ne2 (37) 2021 | BETEPUHAPUA CETOLHS, MIOHb Ne2 (37) 2021



172

ORIGINAL ARTICLES | GENERAL ISSUES OPUTUHATIbHBIE CTATbY | OBLLIE BOMPOCHI

arylesterase activities in liver, kidney and muscle tissues
in experimental osteoporosis rat model]. Van Tip Derg. [Van
Med. J.].2017; 24 (1): 12-18. DOI: 10.5505/vtd.2017.03522.
(in Turkey)

8. Waynforth H. B., Flecknell P. A. Methods of obtaining
body fluids. In: Techniques in the Rat. Eds. H. B. Waynforth,
P. A.Flecknell. London: Elsevier Academic Press; 1992.68-99.

9. Suckow M. A., Danneman P. J, Brayton C.
The Laboratory Mouse. CRC Press; 2000. 184 p.
DOI: 10.1201/9780849376276.

10. Lange U., Miller-Ladner U., Schmidt K. L. Balneo-
therapy in rheumatic diseases — an overview of novel
and known aspects. Rheumatol. Int. 2006; 26 (6): 497-499.
DOI: 10.1007/500296-005-0019-x.

11. AgishiY. Hot springs and the physiological functions
of humans. Asian Med. J. 1995; 38: 115-124.

12. Millis D. L., Hauptman J. G., Richter M. Preoperative
and postoperative hemostatic profiles of dogs undergoing
ovariohysterectomy. Cornell Vet. 1992; 82 (4): 465-470.
PMID: 1424639.

13.Sukenik S., Abu-Shakra M., Flusser D. Balneotherapy
in autoimmune diseases. Isr. J. Med. Sci. 1997; 33 (4): 258-
261. PMID: 9347875.

14. Pereira C. D., Severo M., Araujo J. R, Guimaraes J.T.,
Pestana D., Santos A., et al. Relevance of a hypersaline
sodium-rich naturally sparkling mineral water to the pro-
tection against metabolic syndrome induction in fruc-
tose-fed sprague-dawley rats: a biochemical, metabolic
and redox approach. Int. J. Endocrinol. 2014; 2014:384583.
DOI: 10.1155/2014/384583.

15. Cummings S. R., Melton L. J. Epidemiology and out-
comes of osteoporotic fractures. Lancet. 2002; 359 (9319):
1761-1767.DOI: 10.1016/S0140-6736(02)08657-9.

16. Medlock K. L., Forrester T. M., Sheehan D. M.
Short-term effects of physiological and pharmaco-
logical doses of estradiol on estrogen receptor and
uterine growth. J. Recept. Res. 1991; 11 (5): 743-756.
DOI: 10.3109/10799899109064677.

17. Nordin B. E. C. Calcium and osteoporosis. Nutrition.
1996; 13 (7-8): 664-686.

18. Currie H., Williams C. Menopause, cholesterol and
cardiovascular disease. US Cardiology. 2008; 5 (1): 12-14.
DOI: 10.15420/usc.2008.5.1.12.

19. Etani R., KataokaT., Kanzaki K., Sakoda A., Tanaka H.,
Ishimori Y., et al. Protective effects of hot spring water
drinking and radon inhalation on ethanol-induced gastric
mucosal injury in mice. J. Radiat. Res. 2017; 58 (5): 614-625.
DOI: 10.1093/jrr/rrx021.

20.Rodriguez Rodriguez L. P. Del etidronato y la calcitoni-
naalaPTH (1-84) en la osteoporosis postmenopausica [Etidro-
nate and calcitonin to PTH (1-84) in postmenopausal osteo-
porosis]. An. R. Acad. Nac. Med. (Madr.). 2011; 128 (1): 169-191;
discussion 191-198. PMID: 23350342. (in Spanish)

21. Cecchettin M., Bellometti S., Zennaro R., Lalli A,
Galzigna L. Effects of treatment with mature thermal
mud on postmenopausal osteoporosis — A preliminary
evaluation. Current Therap. Res. 1993; 54 (6): 758-762.
DOI: 10.1016/50011-393X(05)80705-2.

22. Andersson B., Johannsson G., Holm G., Bengts-
son B. A, Sashegyi A., Pavo |, et al. Raloxifene does not
affect insulin sensitivity or glycemic control in postmeno-
pausal women with type 2 diabetes mellitus: A random-
ized clinical trial. J. Clin. Endocrinol. Metab. 2002; 87 (1):
122-128.DOI: 10.1210/jcem.87.1.8168.

23.Starke A., Keck E., Berger M., Zimmermann H. Effects
of calcium and calcitonin on circulating levels of gluca-
gon and glucose in diabetes mellitus. Diabetologia. 1981;
20: 547-552. DOI: 10.1007/BF00252763.

24. Garamvolgyi Z., Prohaszka Z., Rig6 J., Jr., Kecskemé-
ti A., Molvarec A. Increased circulating heat shock pro-
tein 70 (HSPA1A) levels in gestational diabetes mellitus:
A pilot study. Cell Stress Chaperon. 2015; 20 (4): 575-581.
DOI: 10.1007/512192-015-0579-y.

Received on 07.12.2020
Approved for publication on 01.02.2021

INFORMATION ABOUT THE AUTHORS / UHOOPMALIUA 06 ABTOPAX

Biilent Elitok, Associate Professor, Doctor of Science, Department
of Internal Medicine, Faculty of Veterinary Medicine, Afyon
Kocatepe University, Afyonkarahisar, Turkey.

Tolgahan Saygin, Afyon Kocatepe University, Afyonkarahisar,
Turkey.

Yavuz Ulusoy, Doctor of Science, Head of Pathology Laboratory,
Veterinary Control Central Research Institute, Ministry of
Agriculture and Forestry, Ankara, Turkey.

Bahadir Kiling, Veterinarian, Pathology Laboratory, Veterinary
Control Central Research Institute, Ministry of Agriculture and
Forestry, Ankara, Turkey.

Biilent Elitok, noueHT, LOKTOP HayK, Kabeapa Tepanuu, bakynsTeT
BeTepuHapHON MeanumnHbl, YHuBepcuteT APboH KogxaTene,
r. ApboHkapaxucap, Typums.

Tolgahan Saygin, YHusepcutet AdboH Kogxatene, r. AGboH-
Kapaxucap, Typumsa.

Yavuz Ulusoy, pokTop Hayk, 3aBepgywowuin nabopatopuen
natonoruu, LieHTpanbHbif Hay4YHO-UccnejoBaTeNbCKUN UHCTUTYT
BeTePUHAPHOro KOHTPonA, MUHNCTEPCTBO CENbCKOTO U IECHOTO
X03ANCTBA, I. AHKapa, Typuumsa.

Bahadir Kiling, BeTepuHapHbilt Bpau nabopatopuu natonoruu,
LleHTpanbHbIl Hay4YHO-UCCNEe[OBaTENbCKUN WUHCTUTYT
BETEPVHAPHOIO KOHTPONA, MUHNCTEPCTBO CENbCKOrO U IECHOMO
X03AWNCTBa, . AHKapa, Typuus.

VETERINARY SCIENCE TODAY, JUNE Ne2 (37) 2021 | BETEPUHAPUA CETOHA, WHOHb Ne2 (37) 2021



