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ABSTRACT 

In this study, we aimed to demonstrate effects of dexamethasone(Dex) on Dex 

administered rat fetuses and neonates skeletal system with double skeleton staining 

method. 

This purpose, we used 18 adult female Wistar-albino rats. 2 female and 1 male rat were 

put in the same cage and pregnant rats were identified. Pregnant rats distributed into 

control and experiment groups.  Each group was divided into 3 subgroups afterward 

(18th day of birth, the day of birth and, 5th day after birth) to a total of 6 groups. Each 

group had 10 neonates or fetuses (total of 60). Dexamethasone was administered to 

experiment group rats; 9th, 11th and 13th day of gestation whereas saline administered 

to control group with the same dosage on same dates. Pregnant rat fetuses were 

delivered by caesarean section on the 18th day of gestation and 18th-day fetus group 

was made. Once sufficient number is met, we waited for remaining pregnant rats 

delivery and made the day of birth and 5th day of birth groups. First, length and weight 

of fetuses and neonates were measured. After that, they were analyzed with double 

skeleton staining method, bone structures were painted red with Alizarin Red S and 

cartilage struct

 (humerus, ulna, radius, femur, tibia, and fibula) 

were analyzed under the stereomicroscope and photographed. Bone lengths and ossified 

area length of extremity bone photographs were measured with Image J program. 

Lastly, data of measured bones were analyzed with SPSS program.  

There was no difference in fetuses and neonate rats between experiment and control 

group for length and weight. While there was a significant difference for ossification 

between 18-day experiment and control groups (p<0.05), there was no difference in 



 viii 

bone lengths. At the day of birth, neonates in the experiment group were larger than the 

control group for bone length and ossification zone length, and there was a statistically 

significant difference (p<0.05). There was no difference in bone length and ossification 

zone length in 5- day experiment and control groups  but excess adipose tissue on neck 

and back of neonates is noticed. 

According to these data, prenatal dexamethasone's effect on the skeletal system is 

temporary, drug loses its effect as it's eliminated. Along with that, after ossification is 

completed, the drug causes fat deposition on the neck and back region. 

Keywords: Rat, dexamethasone, ossification. 
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Tablo 2.1. ). 

Standart 

evreler 

(Witschi) 

 

 

Boyut 

(en x boy) 

(mm) 

 

 

 

1 1 0.07  

2 2 (0.08 X 0.06)  

3 3 (0.08 X 0.05)  

4 3.5  -  

5 3.25 (0.08 X 0.04)  

6 4 (0.08 X 0.03)  

7 5 (0.08 X 0.05)  

Gastrula 

8 6 (0.28 X 0.07) 
implante olmaya ve endoderm (hipobla

 

9 6.75  

 

10 7.25 0.3 X 0.1 

 

11 7.25 0.5 X 0.1 
 

 

12 8.5 (1.04 X 0.26) 

lar. 

 

13 9 1.0 

 

14 9.5 1.5 1-

htiva eden bir 

 

 

15 
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2 

5-
Ektokoryonik kese, ektoplesenta ve allantoik sap ile 
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Tablo 2.1. )  

16 10.5 2.4 13- torakal somitler, 2. visseral arkus, kol 

 

17 11 3.3 21-

 

                                            

18 11.5 3.8 26-

kol to  

19 11.75 4.2 29- -IV visseral arkuslar, 
 

20 11.875 5 32-33 somitli evre olup ilk kez sakral somitler ortaya 

 

21 12 5.1 34-35 somitli evre olup alt sakral somitler ve derin 
 

22 12.125 5.2 

 

23 12.25 5.6 37-
 

24 12.375 6  

 

25 12.5 6 
kaybolur ve 4 tane visseral arkus ile derin servikal 

-14. somitler 

Aya -31. somitler seviyesinde 

 

Embriyonun metamorfozu 

26 12.75 7 43-45 somitli evre. Bu evrede kaudal somitler; 

mandibula, maksilla ve frontonazal kemikler uzar, 

 

27 13 8 46-

ir. 
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Tablo 2.1. 7,21  

28 13.5 8.5 49-

 

29 14 9.5 52-55somitli 

 

30 14.5 10.5 56-

Pleura-  

31 15 12 61-

-

 

32 15.5 14.2 

be

 

33 16 15.5 

 
Metamorfozun son evresidir. 

Fetus  

34 17-18 16-20 

). Damak 

 

35  

 

19-22 20-40 

 

35  

 

1-16 

 

40-  

 

36 

 

17+ 

 

 

 

 

 



27 

 

 

grupta incelenir. 

1- Skeleton axiale:  

 

Tek olan kaf

 

lacrimale,  os  incisivum,  os  nasale,  os  zygomaticum,  os  pterygoideum,  os  frontale, 

 (7,22). 

Omurga: -

7-

 (7,22,23).  

-

vertebrali

). 
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ve orta hatta bulunan bir kemiktir (7,22,23). 

2- Skeleton appendiculare:  

kemikleridir. 

Clavicula: Clavicula proksimalde sternum ile distalde omuz ekleminin kran

).  

Scapula: 

verilir (22,24). 

Humerus: 

nus bulunur. 

kadar kaybolmaz ). 

Radius ve Ulna: 

).  

. 
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Carpal kemikler: 

 

merkezi bir kemik 

lateraldekine de phalanx postminimi denir (7,22,24,25).  

Metacarpal kemikler: Ossa metacarpale; 5 adet metacar

 (7,22). 

Parmak kemikleri (Ossa digitorum phalangis): 

(7,22,24,25). 

Arka taraf kemikleri: 

kemikleridir. 

Os coxae: Os coxae, kaud k

Arka tarafta sakral vertabralar 

 

(22,26).   

Femur: Proximal 

 kondil ).  

Tibia ve Fibula: 
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(22,26,27). 

Arka ayak iskeletinde 27 adet kemik bulunur. Bunlar; ossa tarsi (8 adet), ossa metatarsi 

 

Ossa tarsi: 8 adet kemik roksimal 

cuneiforme mediale, intermedium, laterale ve cuboideum (os tarsale I, os tarsale II, os 

cuboideum ). 

Ossa metatarsi: 

 

Ossa digitorum pedis: 

). 
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gidebilen ciddi bozukluklara neden olurlar. Bu duruma t

etkenlerinin ). 

feta

osmolar inin engellenmesiyle olur 

(3,28).  

mutajenik veya karsinojenik 

%5

l

(3,29).  

-

- - -6. 

- -

).  
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).  

A kategorisi:   

sonraki 

gebeler ). 

B kategorisi: 

(3,31). 

C kategorisi: 

). 

D kategorisi: 

 

). 

X kategorisi: Hayvanlarda ve geb

(3,31). 
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ER 

antia ). 

k

mineralokortikoid aldesterondur (8,32,33). 

 

 

 

 3).  

 

 

 

). 
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ve atrofiye, kemik matriksini azaltarak osteoporoza 

). 

2.5.1.3. Lipit Metabolizm  

8,32). 

ekstremitel

da 

). 

 

 Kortikosteroidler akut 

hibe ederler (32,33). 

lar ve lenfositleri, eozinofilleri, bazofilleri . 

tercih edilirler (2,8,32). 

 

Kortikosteroidler lenfositlerin ro

tranplantasyonun reddini geciktirme li rol oynarlar (2,8,32). 

2.5.1.6. Santral Sinir Sistemi Etkileri 

 

hastada depresyona neden olabilirler (2,32). 
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  fonksiyonun 

). 

er. 

+
 

zamanda K
+
 ve H

+ +
 dengesi ile 

+
 

kontrasyonu; hipokalemi, 

tam tersi olarak Na
+
 

hiponatremi, hiperkalemi ve asidoza neden olurlar (32,33). 

 

 Prim  
+ 

 ). 

2.5.1.9. Gastrointestinal  

 

). 

 

 Kortikosteroidler ke  

Bunun sonucunda parathormon 

2,4,32

. 

Kemiklerde testosteron ve estradiolun anabolik etkisini inhibe ederek kemik 

). 
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Direkt etkileri

pato

meyi inhibe ederler (4,32,34,35). 

2.6. DEKSAMETAZON (DEX) 

uzundur. 

n 

36,37,38

uygulanmas

kontrendikedir (36,37). 

 

-hidroksisteroid dehidrogenaz enzimiyle 

36,37,39). 

enterokolit 38,39,40).  
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B

-

 

 

(41,42,43). 

maddeye veya fiziksel etkene 

 

veya fetusun y 41,42,43). 

-
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5,6,42,44).  

).  

 

-S ile 

-aseton-

iskeletlerini alizarin red-S ve toludin blue ile diferansiyel 

boya

 

lizarin Red-

(42,44,45,46). 

Inouye (47

-



39 

 

). 
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, Yerel Etik Kurulunun 12/06/2013 tarih ve 13/86 no lu 

 TYL-

2014-4685 no lu proje ile  

3.1.  

-  , 

i Wistar-  

 

 

lik odada tutularak, h

-

  ve kontrol edilen 
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Gebe olduk  

ontrol 

konuldu. dan ve deney grubundan rastgele 

zi

 ve 

 

tarihler not 

dakika bekletildikten sonra sakrifiye edildi. 

 

Grup-1: Kontrol grubu: Bu grupt 11. 

sabah saat 09: \kg serum fizyolojik intramuskuler (IM) olarak enjekte edildi. 

Grup-2: Deney grubu: Bu grupta 11. 

sabah saat 09:  \kg dozunda 

deksametazon (Dex) intramuskuler (IM) olarak enjekte edildi. 

 

 

 

 

en az 10+3 adet 

eksplante edildi; 

edilerek elde edilen fetuslarla birlikte grupta 
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 ma

 dakika (dk) kadar bekletilerek 

edildi. 

miktarda fetus 

 

 

 

yavrular dahil edilmedi. Geriye 

kalan kontrol grubuna ait d

 

tarihleri kafeslere not edildi. Deney grubunana ait  

. 

 

da 5 dk kadar bekletilerek sakrifiye 

      

a . 
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plesanta ile birlikte disekte edilmesi. 

 

 

yavru 

boyama  alkol 

saf 

 

 

boy

 

 

7,42). 

 

 

A B 

C D 
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Teknik 

 

  

Tespit  4-  

a 

saf aseton 1-  

Boyama  

 

alkol 

asetik asit  

 

38-40 C 

bekletildi 

- 

 

1)  

2)  

3)  

4)   

1-  

5-  

 

5-  

5-  

Saklama    
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 100 mg Alizarin Red

dilir. 

 D

 

 

 

  

-40 C

effafla  

  

  

 

 

 

kar  

 -7 

  

Yakla olan effafla

gel fetus ve 

r, tibia ve fibula 

stereomikroskop
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 . 

 

 

ekil 3.3.  

 

 

m veriler IBM SPSS Statistics 22.0 (IBM Corp., Armonk, New York, ABD) istatistik 

-

kabul edildi. 
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4. BULGULAR 

4.1. MO  

uldu. Her bir grupta kendi 

Her grupta 10 yavru veya fetus 

-

ol .   
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Tablo 4.1. -  

 

FETUS VE 

YAVRU 

 

BOY (mm) 

        KONTROL GRUBU                                         DENEY GRUBU 

18 

fetus 

 

yavru yavru fetus 

 

yavru yavru 

1 20.4 40.3 50 20.3 40.5 50.6 

2 20.6 41.5 50.1 19.8 40.6 49.6 

3 19.8 40.3 49.5 20.3 41 50.7 

4 19.3 41 49.8 19.7 42.2 49.5 

5 19.2 39.7 50.2 20 40.5 49.4 

6 20.6 41.5 50.4 20.1 41.6 49.3 

7 20.3 40.4 49.5 19.5 40.4 49.4 

8 20.4 40.2 47.5 20.2 42.4 50 

9 19.4 41.4 48 20.4 40.4 50.5 

10 20 40.3 50.3 20.3 41.6 50.7 

       

 

Tablo 4.2.  

 

FETUS VE 

YAVRU 

 

 

        KONTROL GRUBU                                          DENEY GRUBU 

fetus 

 

yavru yavru fetus 

 

yavru yavru 

1 1.98 5.31 9.65 1.95 5.55 8.65 

2 1.91 5.69 9.12 1.82 5.83 8.23 

3 1.85 5.67 9.76 1.91 5.58 9.3 

4 1.97 5.6 8.76 2.6 5.84 9.73 

5 1.94 4.43 8.98 1.76 5.69 8.32 

6 1.88 5.15 9.43 1.85 5.67 9.39 

7 1.98 5.02 8.65 2.2 5.96 9.73 

8 1.91 5.29 9.2 1.99 4.94 8.72 

9 1.82 5.53 9.12 1.96 5.21 9.78 

10 1.94 5.85 8.54 1.92 5.18 8.62 

       

 

Ortalama 30-
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radius, ulna, femur, tibia ve fi

 

 

 

 

 

n 

 

Deney gr 4 

3 

 

Kontrol ve deney gru

fetuslar

Ancak deney grubunda 16 hum 8 2 femur, 2 tibia ve 2 
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 Ancak 

 

an 0.05).   

Kontrol 

il 4.2). 

 

 

distal u  
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.3. a: 18 

b:  

 

Bu grupta 

k

. 

 

a 
b 
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Deney grubuna ait ul

  ortalama 0.24 33 mm olarak 

 

   

. a: 18 

b:  

 

 

 

 

 

Bu grupta 

k a 

 

a 
b 
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-

2

 

-

  0 mm ile en 

ortalama 0.16 0.25  

Bu grupta 

incelenen 40 un (20 kontrol grubu, 2 deney grubu) 

F

). 

renkte 

).  

-

-1.06 mm 

 

-

  

0.81 mm ar   
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a: Kontrol 

grubuna ait femur, b: Kontrol grubuna ait tibia, c: Kontrol grubuna ait fibula, d: Deney grubuna 

ait femur, e: Deney grubuna ait tibia, f: Deney grubuna ait fibula. 

 

 

 

 

Bu grupta 

kontrol grubuna ait , deney grubuna ait sadece 

 renkte 

). Kemi

).    

a 

b 
c 

d e 

f 

tibia 

fibula 

femur 
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Kontrol 

0.42 0.87 mm  ortalama 

 

 

0.66 mm 

, ortalama 0.06 19  

ik bulgular: Bu grupta 

, deney grubundan da 

ma

).   

 

0 

0.05 17  

nesi de deney 

edildi.    
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mekte olup 

-

 

-5.96 

 

kemiklerinde (humerus, 

ulna, radius, femur, tibia ve fibula) 

istatiksel olarak 

0.05).  

. .88 mm 

 

 

merkezinin pr

4.8). 
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4.8. a: Kontrol grubu, b: Deney 

grubu. 

 

 Kontrol 

-

 -4.53 

 

-

4.27-  

). 

 

 

a b 
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a: Kontrol grubu,              

b: Deney grubu. 

 

Kontrol 

-

0.30 -3.47 

 

, 5.10 ile 

3.92-  

 ). 

 Kontrol 

gru

dir.  

ulna 

radius 

a b 
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). 

 

 

 

 

Kontrol 

 4.40-

 

-

mm iken, kemikl -

 

proximal v

4.13).  
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a: Kontrol grubu,               

b: Deney grubu. 

 

Kontrol 

 

 

Bu gruba ait fib

 

Bu grupta toplam 20 adet 

). 

a b 

fibula 
tibia 
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-

olup ort -

 

-

-

 

 

 

 

 dokusunun 
 

Kontrol 

-

-6.17 mm 

ar  
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-

-6.22 

.42 mm olarak bulundu.  

distalde epikondillere kadar, proksimalde ise caput humeri

). 

 

 

a: Kontrol grubu, b: Deney grubu. 

 

 Kontrol 

-

-

 

-  ortalama 

-7.32 mm 

 

rocessus coronoideus, incissura 

4.14). 

a b 
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a: Kontrol grubu,                      

b: Deney grubu. 

 

Bu grupta 

k

 

 

tamamen ). 

  Kontrol 

-

-6.20 mm 

 

a 

b 

radius 

ulna 
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-

-

 

). 

 

 

a: Kontrol grubu, b: Deney grubu. 

 

 Kontrol 

-

- da olup, ortalama 

 

-

-

 

mavi ). 

a b 
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5 Bu grupta 

bulunan kontrol grubuna ait  -

-6.40 mm 

 

Deney grubuna ait  -

-6.22 mm 

 

). 

 

 

 

 

 

 

 

 

fibula 
tibia 

Kontrol 

grubu 

Deney 

grubu 
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* u  

 

 

 

 

 

YAPILAN 

 

KONTROL GRUBU DENEY GRUBU  

P 

 

 

    

 

 

Fetus 

Grubu 

Humerus      

p>0,05* 

p<0,05** 

Ulna     

Radius     

Femur     

Tibia     

Fibula     

 

Yavru 

Grubu 

Humerus  3     

P<0,05* 

P<0,05** 

Ulna     

Radius     

Femur     

Tibia   2*  

Fibula     

 

Yavru 

Grubu 

Humerus      

p>0,05* 

p>0,05** 

 

 

Ulna     

Radius    5  

Femur     

Tibia     

Fibula     
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malformasyonlara neden olur. Bu duruma neden olan maddelere teratojen, bu etkiye de 

). 

 

taminidir (3,7). 

un 

 ). 

bozarak 

 



 68 

olarak bilinmemektedir (4,34,51). 

Bununla birlikte fetusta 

8,52,53). 

 42,43

 

(intramuskuler, intraperitoneal ve subkutan)  ola ). 

tercih edildi. 

 

. Swolin-

Junior Laborde ve 

- -19. 

-15. 

 

 



 69 

De - \kg; Junior ) 0.8 mg\kg; 

) hem 0.2 mg\  mg\kg; Zhang ve 

) ise 0.1 mg\

- \kg) ile benzerlik 

 

 ex ine etkileri konusunda 

. Swolin-

-

-

-

 

Junior 

 

Laborde ve a -

-

 

De

) 

 



 70 

-

bebekler 12 gr; 27- -

bebekler 161 gr ve 33-

l

de bilgiler mevcuttur. (57,58,59). 

Biz Junior (5

tespit edilmedi.  

terotejenik etki 

(60), 

 

Soysal (49

inde vitamin E ve folik asitle desteklenmesi 

 

 

 

 ve \

Gebelikt

 

El-  
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Sprague-

 

 

 

24, 48,72 ve 

96 .  

).  

hemotoksilin-

ibe 

).  

\



 72 

 

7), Wistar-albino 

Dex uygulanan grupta (1mg\

 

ozisi koruyucu 

).   

tkileri en aza 

 kalsiyum ve D ve E vitamini 

 

 

-

 

Bu etkilerin s 11. 

inin Zhang ve 
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kondrositlerdeki aktivitey

 

-

hemde 

 

ar

me   
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