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Xiilasa. Moqalodo dovsanlarda alloksan vasitasilo modellosdirilmis sokorli diabet zamam siimiik
toxumast metabolizminin markerlarinin saviyyasinin dayismoalari va bu dayisiklikiora vo D vitamininin tasiri
haqqinda malumat verilmigdir. Eksperimental tadqigatlar har iki cinsa aid olan 21 bas dovsan iizarinda
aparidmisdir. Tadqigatda istifads edilmis dovsanlar 3 qrupa béliinmiisdiir. Kontrol grupuna 5 va 2 tocrii-
ba grupundan har birina 8 ddvsan daxil edilmisdir. Dovsanlarda alloksan inyeksiyasindan 5 giin sonra
diabetik simptomlar askarlanmigdir. Analiz iigiin qan tirak boslugundan, limfa iso dés limfa axacagindan
alimmisdir. Omoaliyyat anesteziya altinda apardmisdir. Hom kontrol, ham da tocriiba qruplarinda olan
dovsanlardan gan va limfa alinmis va siimiik toxumasi metabolizminin markerlari (osteokalsin, kalsium,
fosfor) va D vitamininin saviyyasi, elacada limfanmn axin siirati (LAS) 6yranilmisdir. Oyranilan géstaricilor
ikinci tadgigat qrupuna daxil edilmis 8 dovsanda alloksan yeritdikdon va III grupda SD-li dovsanlara
giinda 1000-5000 BV (2-10 damci) per os D vitamini daxil edildikdon sonra 5-ci, 15-Ci va 30-cu giin tayin
edilmisdir. SD-li heyvanlarin miialicasinda D vitamininin istifado edilmasi gan va limfada tadqiq edilan
gostaricilara, homginin toxumalarin limfadrenaj xassasinin normallasmasina miisbat tasir gostormisdir.
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SD zamani insulin gatismazliginin torotdiyi korli diabet zamami ganda vo limfada siimiik to-
davamli hiperglikemiya organizmin biitiin or- Xumasi metabolizminin pozulmasinin bozi mar-
gan va toxumalarinda, o ctimladan siimiik toxu- kerlarinin vo D vitamininin saviyyasinin miiqga-
masinda patoloji proseslorin inkisafina sorait yisali sokildo Gyranilmasindan, limfanin axin
yaradir Vo diabetik osteopatiyanin inkisaf etmo- stiratinin toayin edilmoasindon vo askar edilmis
sino sobob olur [1, 2 ]. Insulinin catismazlig: doyisiklikorin D vitamini ilo korreksiyaedilmo
soratinindo D vitamininin  metabolizminds imkaninin arasdirilmasindan ibarat olmusdur.
istirak edon fermentlorin aktivliyi azaldigina Tadgigatin material vo metodlar. Todgigat
gora gan serumunda D vitamininin saviyyasi do cokisi 2,5-3,0 kq olan “Sinsilla” cinsino aid 21 dov-
asagl du$u|" [3’ 4] Naticada siimiik toxumasinin san tizorinds aparllmlsdlr. Tqulqatda istifado edil-
rezorbsiyasi siirotlonir. Bu zamani siimik mis dovsanlar 3 grupda boliinmiisdiir. Kontrol gru-
toxumasimn osas komponentlori olan kalsium puna 5 va iki tocriiba grupunun hor birina 8 heyvan

daxil edilmisdir. Tacriiba qruplarinda olan dovsan-
larda sokorli diabet modeli yaratmaq {igiin periton
bosluguna 100 mq/kq dozada 5%-li alloksan-mono-
hidrat moahlulu yeridilmisdir. Dovsanlarda alloksan
inyeksiyasindan 5 giin sonra diabetik simptomlar

Vo fosforla yanagi, osas siimiik proteinlorindon
olan osteokalsinin siimiikdon qana kegmosi
stiratlonir [5, 6]. Tibbi odabiyyatda SD-nin
agirhiq doracasi ilo siimiik kiitlasinin itirilmasi

arasmda Q'Iaq9 oldugu.qeyd edilir [7]. ' askarlanmigdir. Analiz ii¢iin qan {irok boslugundan,

Diabetik osteopatiyamn patogenezindo sii- limfa iso dos limfa axacagindan alinmigdir. ©mo-
milk toxumasinda gedon metabolik doyisiklik- liyyat anesteziya altinda aparilmisdir. Bu magsadla
lorin markerlori ganda &yranilsa do, bu goste- damar daxiline 8 mg/kq kalipsol va 0,15 mi/kq 1%-li
ricilorin limfada Gyranilmasi hagda mslumata dimedrol mohlulu yeridilmisdir. Kontrol grupunda
tibbi odobiyyatda rast gelmomisik [8] . olan 5 dovsandan gan vo limfa almr_rns v sijm}'jk

Toadgigat isinin magsadi dovsanlarda allok- toxumasinda metabolizmin markerlori (osteokalsin,

kalsium, fosfor) vo D vitamininin Saviyyasi toyin

san inyeksiyasi vasitaSilo modellogdirilmis so- oI \ YYyost &
edilmisdir, eloco do limfanin axin siirati Gyro-
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nilmisdir. Oyronilon gostoricilor ikinci tadgicat gru-
puna daxil edilmis 8 dovsanda alloksan yeritdikdan
sonra ki 5-ci, 15-ci vo 30-cu giin toyin edilmisdir.
Ukciincii todgigat qrupunda SD yaradilmis 8 dovsana
giindo 1000-5000 BV (2-10 damcr) D vitamini per
0s toyin edilmigdir. Bu qrupda da homin gostaricilor
miivafiq dovrlorda Gyranilmisdir.

Tadqgiqatin gedisinda oldo edilmis gostarici-
lorin  ragomlo ifadosi miiasir tovsiyalora osaslani-
laraq statistik tohlil edilmisdir. Statistik aragdirmalar
variasion analiz tisulu ilo vo “IBM Statistics SPSS-
26” programimnin komayi ilo aparilmigdir. Variasiya
siralarimin miigayisasi tigiin geyri-parametrik Mann-
Whitney (U) meyarindan da istifads edilmisdir.

Tadqigatin naticalori va onlarin miiza-
Kirasi. Todgigat zaman1 alloksan vasitasilo so-

karli diabet modellasdirilmis dovsanlarin ganin-
da vo limfasinda siimiik toxumasi metabo-
lizminin markerlorinin (osteokalsin, kalsium,
fosfor) vo D vitamininin saviyyasi, eloca do
limfanin axin siirati 30 giin miiddstinds Gyrs-
nilmis Vo kontrol gostaricilorlo miigayiso edil-
misdir (Cadval 1).

1-ci codvaldon goriindiiyii Kimi, alloksan
yeridildikdon sonra ganda fosforun vo osteokal-
sinin soviyyasi artmis (p<0,001), Ca**-un va D
vitamininin saviyyasi azalmigdir (p<0,001).

Limfada toyin olunmus gostaricilorin doayismo
dinamikasi ganla eyni istiqgamatlidir (cadval 2).

Cadval 1. Alloksan vasitasila modellosdirilmis sokarli diabet zamam heyvanlarin ganinda
tayin olunmus gostaricilorin dayismo dinamikasi

Baslangic Alloksan-monohidrat mahlulu yeridildikdan sonra (giinlar)
Gostaricilor v;;ziyy%t M(min-max)
5 15 30
Sokarin saviyyasi 479 6,25 10,15 12,11
mmol/I (4,60-5,01) (4,91-6,87)* (9,48-11,05)* (11,45-13,03)*
Fosfor 3,84 7,40 10,51 13,57
mq/ dI (3,64-4,07) (6,39-8,41)* (9,73-11,38)* (12,68-14,57)*
Kalsium 9,43 6,01 6,91 6,41
mg/ dI (9,20-9,64) (5,38-6,66) (6,02-8,03) (6,02-7,03)
D vitamini 27,6 23,5 16,8 14,2
ng/ml (27,3-28,3) (23,1-24,1)* (15,5-18,0)* (13,5-15,0)
Osteokalsin 9,6 19,0 25,1 33,8
ng/mi (9,1-10,0) (18,0-20,1) (23,6-26,6)* (32,3-35,4)*

Qeyd: * igarasi ilo tocriiba vo kontrol qruplarin gostaricilori arasindaki fargin statistik etibarligi oks etdirilmisdir

Cadval 2. Alloksan vasitasila modellasdirilmis sokarli diabet zamam heyvanlarin limfasinda
tayin olunmus gostaricilorin dayismo dinamikasi

Baslangic Alloksan-monohidrat mahlul_u yeridildikdan sonra (giinlar)
Gostaricilor Vaziyyit M (min-max)

5 15 30
Sokarin saviyyasi 5,2 7,4 115 13,3
mmol/I (4,2-6,2) (5,9-8,7)* (10,7-12,6)* (12,4-14.4)*
Fosfor 53 7,8 11,3 16,7
mq/ dI (4,8-5,8) (7,2-8,5) (10,5-12,1)* (15,8-17,9)*
Kalsium 11,9 6,8 9,3 8,8
mq/ dI (11,1-12,5) (5,9-7,8) (8,8-9,8)* (7.7-10,0)
D vitamini 28,7 22,4 18,9 14,1
ng/ml (28,1-29,0) (23,4-25,4) (17,7-20,1)* (12,8-14,8)
Osteokalsin 14,8 20,4 24,3 33,1
ng/mi (14.8-15,0) (19,5-21,6) (23,3-26,5)* (32,1-34)*
LAS 1,224 1,203 1,013 0,813
(ml.dag/kq) (1,180-1,270) (1,160-1,240) (0,850-1,150) (0,650-0,950)

Qeyd: * isarasi ilo tocriibs Va kontrol qruplarin gostaricilori arasindaki farqin statistik etibarligt oks etdirilmisdir
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Cadval 3. D vitamininin eksperimental sakarli diabetli dovsanlarin ganinda diabetik osteopatiya
markerlarina tasiri

Baglangic D vitamini ila miialica (giinlar)
Gostaricilor voziyyat M (min-max)
5 15 30
Sokarin saviyyasi 479 8,31 8,05 7,81
mmol/I (4,60-5,01) (7,20-9,40)* (7,02-9,07) (6,80- 8,88)*
Fosfor 3,84 9,04 8,29 8,08
mq/ dl (3,64-4,07) (8,02-10,06)* (7,15-9,48)* (7,13-8,92)
Kalsium 9,43 12,54 11,92 10,50
mq/ dI (9,20-9,64) (11,53-13,54)* (10,93-13,38) (9,49-11,51)*
D vitamini 27,6 18,0 18,2 19,3
ng/ml (27,3-28,3) (17,0-19,5)* (17,9-18,2) (18,7-19,8)*
Osteokalsin 9,6 21,1 21,8 19,8
ng/ml (9,1-10,0) (20,8-21,3)* (21,0-22,2) (19,4-20,1)*

Qeyd: * isarasi ilo tacriiba va kontrol qruplarin gostoricilori arasindaki forqin statistik etibarligi oks etdirilmisdir

2-Ci cadvoldon goriindiiyli kimi, alloksan
yeridildikdon sonra limfada fosforun, osteo-
kalsinin saviyyossi artmus (p<0,001), Ca*?-un
vo D vitamininin soviyyssi azalmisdir
(p<0,001).

Biitiin tocriiba boyu limfanin axin siirati az
olmusdur.

Uciincii todgigat grupunda diabetik simp-
tomlar agkarlandiqdan sonra heyvanlara miia-
lico mogsadilo D vitamini per os 1000-5000
BV (2-10 damci) toyin edilmisdir. Bu grupda
D vitamininin alloksan sokorli  diabeti
modellosdirilmis heyvanlarin ganinda va
limfasinda siimiik toxumasi metabolizminin
markerlarina vo D vitamininin saviyyasina,

eloco do limfanin axin siiratine tasiri kontrol
va diabetli heyvanlarin miivafiq gostaricilarilo
30 giin middstindo miiqayiso edilmisdir
(codval 3).

Diabetli heyvanlara D vitamininin tayinin-
don sonra qganda sokorin, fosforun, osteo-
kalsinin saviyyasi SD modellosdirilmis hey-
vanlarin miivafiq gostaricilari ilo miiqayisado
azalmus, kalsiumun Ca**un vo D vitamininin
Soviyyasi isa yiiksalmisdir.

Ugiincii qrupda D vitamininin alloksan
sokorli diabeti modellosdirilmis heyvanlarin
limfasinda toyin olunmus gostaricilorin doyis-
mo dinamikasi qanla eyni istiqamatlidir
(codval 4).

Cadval 4. D vitamininin eksperimental sakarli diabetli dovsanlarin limfasinda
diabetik osteopatiya markerlarina tasiri

D vitamini ilo miialica (giinlar)
Gostaricilor Baslangic vaziyyat M (min-max)
5 15 30
Sakarin saviyyasi 5,2 9,3 9,0 8,4
mmol/I (4,2-6,2) (9,1-9,5) (8,9-9,0) (8,0-9,0)*
Fosfor 53 9,4 9,4 9,0
mq/ dI (4,8-5,8) (8,5-10,0)* (9,0-9,9) (8,5-9,5)
Kalsium 11,9 11,3 11,7 11,6
mq/ dI (11,1-12,5) (11,2-11,4) (11,5-12,0)* (11,3-12,0)
D vitamini 28,7 20,5 20,5 20,6
ng/ml (28,1-29,0) (20,0-21,0) (20,1-20,9) (20,1-21,0)*
Osteokalsin 14,8 21,3 20,7 18,9
ng/ml (14.8-15,0) (20,0-22,1)* (19,8-21,8) (18,5-19,4)*
LAS 1,224 1,096 1,094 1,144
(ml.dog/kq) (1,180-1,270) (1,080-1,110) | (1,085-1.110)* | (1,120-1,170)*

Qeyd: * igarasi ilo tacriibs Vo kontrol qruplarin gostaricilori arasindaki farqin statistik etibarligi oks etdirilmisdir.
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4-cli  codvoldon goriindiyii kimi, D
vitamini toyin edilmis heyvanlarda limfada
sokarin, fosforun vo osteokalsinin saviyyasi
SD modellosdirilmis heyvanlarin miivafiq
gostoricilori ilo miiqayisade azalmis, Ca**un
vo D vitamininin saviyyasi iso artmisdir.

Eksperimends SD modellosdirilmis hey-
vanlara giindo 1000-5000 BV (2-10 damci1) D
vitamini verildikdon sonra dos limfa axaca-
gindan limfanin axin siirati SD modellosdiril-
mis heyvanlarin miivafiq gostaricilorilo miiqa-
yisado artmisdir (cadval 2, 4).

Dovsanlarda modellasdirilmis alloksan so-
korli diabeti zaman1 ganda vo limfada stimiik
toxumasinda gedan metabolik doayisikliklarin
markerlarinin doyismasinin sobobi insulin ¢a-
tismazigr soraitiunds siimiik toxumasinin re-
zorbsiyasinin siiratlonmasi ilo izah edilir [9].
Tacriiba zamani aldigimiz naticalor adobiyyat
molumatlarina uygundur [10, 11]. Bels ki, SD
zamani insulinin azlig siimiik toxumasinda
katabolizmi siirotlondirdiyi tiglin stimiikk mat-
riksi deqradasiyaya moruz qalir vo siimiikdon

osteokalsin, fosfor va kalsium gana daxil olur.
Hom ganda, ham do limfada osteokalsin va
fosforun konsentrasiyasinin artmasi, D vita-
mininin faalliginin va kalsiumun saviyyasinin
azalmasi SD-nin agirlasmasimin naticasidir
[2]. Davamli hiperglikemiya fonunda geyri-
fermentativ glikozillosmanin son mohsullari-
nin toxumaarasi sahads toplanmasi limfanin
axin sliratinin azalmasina sabob olur [23, 14].
Bu iso toxumalarda toplanmis toksik moh-
sullarin oradan xaric olunmasini langidir.
Todqigat gostormisdir ki, Alloksan vasite-
silo modellosdirilmis sokorli diabet zamani
hom ganda, ham do limfada siimiik toxumasi
metabolizminin markerlori (osteokalsin, kal-
sium vo fosfor) vo D vitamininin saviyyasi
doyisir va bu, limfanin axin siiratinin pozul-
mast ilo miisayiot edilir. SD-li heyvanlarin
miialicasinde D vitamininin istifads edilmasi
gan vo limfada todqiq edilon gostaricilors,
homg¢inin toxumalarin limfadrenajinin nor-
mallagsmasina miisbot tosir gostormisdir.

(4), 190-195.
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KOPPEKIIUSI MAPKEPOB JIMABETUYECKOW OCTEOIIATHA B KPOBU U JINM®E

M.Bb.Tansimunckas, I'.X.U6parumona, T.B.MexTueB™
Aszepbaiiodicancrkoeo meduyunckozo yrusepcumema, Kageopa namonoeuueckoii puzuonozuu,
baky, Azepbatiocan
*Onookpunonoeuueckuii oucnaucep lllexuncrxoeo paiiona, Azepbatiodncan

Pestome. B cratbe npuBeneHbl JaHHbIE 00 MCCIEIOBAHUH, LENIBIO KOTOPOro ObUIO M3YYHUTh MapKephl
MeTab0aM3Ma B KOCTHOH TKaHU IPU SKCIEPUMEHTAIBHOM aJUIOKCAHOBOM CaxapHOM AHadeTe y KpOJUKOB U
HCCIIeI0BaTh BIUSHNE BUTaMruHa D Ha BBISBICHHBIC U3MEHEHUS. DKCIEpUMEHTAIBHBIE UCCIIEIOBaHUS ObLIN
mpoBefieHbl Ha 21 kposnmke o0oux 1oyioB. JKMBOTHBIE OBUIM Pa3/eiCHBl Ha TPU TPYIIBL. S5 KPOJUKOB
COCTaBWJIM KOHTPOJIBHYIO TPYIIY, @ B [BE SKCHEPUMEHTAJbHbIE TPYIIBl BKIIOYAIN IO 8 KPOJIHKOB.
JunabeTnyeckrue CUMITOMBI ObUIM BBISIBJICHBI Yepe3 5 JHEH MOocie MHbEKLUUH ajulokcaHa. [l aHanmm3a KpoBb
Obula B35Ta W3 TOJIOCTH cepaua, a JduMpa — U3 TPYAHOrO JUMGPATHIECKOTO MPOTOKAa C TOMOIIBIO
ONEpPaTUBHOIO ApeHaxa. Onepanus NpoBOAWIACH MO aHecTe3uer. M3 5 KpOJIUMKOB KOHTPOJIBHOM TPYIIIIBI
ObUIN B3ATHl KPOBb U JUM(]a, U3yUeHbl YPOBHH MapKepOB METa00IM3Ma B KOCTHOW TKaHHM (OCTCOKalIbLIUH,
KaJblui, Gocdop) u BuTamuna D, a Takxke ckopocTh auMpoToka. M3ydaemble moka3zaTenn y 8 KpOJIHKOB
BTOPOH TPYIIBI OBUIK OTIpe/iesieHbl Ha 5-i, 15-i u 30-i 1HM moclie BBeIeHUS ajuloKcaHa. B TpeTweii rpymie
HCCIIEIOBAITUCH § KPOJIUKOB C CaxapHBIM JUabeToM, KOTopeIM exemaneBHo BBoawmau 1000-5000 ME (2-10
Karenp) BUTamMuHa D. B 3Toif rpynme ObUTM M3Y4eHBI T€ K€ TMOKa3aTeld B COOTBETCTBYIOIIMX JTHSX.
[Mpumenenne ButammHa D B JI€YEeHHM >XUBOTHBIX C AMAa0ETOM OKa3ajo IOJIOKUTEIbHOE BIHMSHUE Ha
HCCIieyeMble MOKa3aTeNy B KPOBU U JuM(e, a Takke criocoOCTBOBAIO HOPMAIN3ALMH JIUM(OIPEHAKHBIX
CBOMCTB TKaHEM.

CORRECTION OF MARKERS OF DIABETIC OSTEOPATHY IN BLOOD AND LYMPH

M.B.Talishinskaya, G.H.Ibrahimova, T.V.Mehdiyev*
Azerbaijan Medical University, Department of Pathological Physiology, Baku, Azerbaijan
*Endocrinology Dispensary of Sheki district, Azerbaijan

Summary. The article provides information about a study conducted to investigate the metabolic markers
in bone tissue during alloxan-induced diabetes mellitus in rabbits and to explore the possibility of correcting
the identified changes with vitamin D. Experimental research was carried out on 21 rabbits of both genders.
The rabbits were divided into three groups: 5 in the control group and 2 experimental groups, each consisting
of 8 rabbits. Diabetic symptoms were observed 5 days after alloxan injection. Blood samples were taken
from the heart cavity, and lymph was collected from the thoracic duct under anesthesia. Blood and lymph
samples were taken from the 5 rabbits in the control group, and the levels of metabolic markers of bone
tissue (osteocalcin, calcium, phosphorus) and vitamin D, as well as the lymph flow rate, were studied. These
parameters were measured on the 5th, 15th, and 30th days after alloxan injection in the second experimental
group of 8 rabbits. In the third group, 8 rabbits with diabetes mellitus were treated with 1000-5000 U (2-10
drops) of vitamin D daily. The same parameters were examined at the corresponding time points. The use of
vitamin D in diabetic animals positively affected the examined parameters in both blood and lymph, as well
as the normalization of tissue lymphatic drainage.
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