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Abstract

Introduction: The deleterious effects of morphine sulphate addiction on the central
nervous system are well recognized. Previous studies have shown that the passage of
morphine from the placenta barrier can influence the normal development of embryos.
The aim of the present study was to investigate the effects of morphine sulphate on tooth
development in rats.

Methods: In this study, 30 Wistar female rats were randomly assigned to two groups.
The experimental group received morphine sulphate in drinking water with the final
dose 0.4 mg/ml and the control group received water. Morphine dependency was
confirmed with the effect of naloxone. Female rats were mated with males. The
influence of morphine sulphate was evaluated on the development of the upper first
molars of rat fetuses at 19 days of intra-uterine life, and at one, four, seven and ten days
postnatal. Two or three offsprings of each mother were anesthetized with ketamine at 2
mg/kg and beheaded. Serial sections of approximately 5 micrometers from paraffin-
embedded tissue blocks were obtained and stained with hematoxylin and eosin. Data
were analyzed with SPSS statistical software (Version 20) using ANOVA and Post-hoc
Tukey tests (p-value <0.05).

Result: At postnatal day 1 the thickness of enamel organ was significantly higher in the
control group (P = 0.001). In both 19-day-old fetuses and one-day-old neonates, the
thickness of dental papilla was significantly higher in control group (P = 0.001). In all
study groups, the maximum buccolingual width of tooth buds in the control group was
significantly higher than the experimental group (P = 0.001). In groups of 1, 4, 7 and 10
days neonates, enamel thickness and dentin thickness were significantly higher in the
control group than the experimental ones (P = 0.001).

Conclusion: These results suggest that morphine sulphate interfered with the
development of the tooth germ and decreased the secretion of the enamel and dentin
matrix.

Keywords: Tooth formation, morphine sulphate, molar, rat, tooth germ.



< Olge
3 Jsld o gd
s ol S g
R b el S
5 PR PR
) G OUS Jl Juad

Y e OLo =V
§ 13l al
] bl Chaa =V -Y-)
§ £ Sbldal =) =YY
0 3,8 Gua =N -Y-Y
0 s Sles b g OV s —1-Y-8
1 Vs 5 S (So5 0 p0 Joad

\% dedzo—Y -\
VY Vs (9 e Y-Y
WV oS gy oy Jod

YA | 6 s =T
Y\ D3 sl esls (sl e Il Y
Y e osls Jolowd g a5l 5 & g0l oo dialoes (29, — Y=Y
YY O ol V¢
Yr o sl ol b

Y'Y S8 a5 Eou paeiy

v Gy —0-)
YA S S ot —0-Y
vq Slslgaing 5 b S g —0-Y
£ @tﬂ




Jsld> oo,

Cals 5 ole i (IS Gl glee D8 Cubis o Sle 1) J s

YV o
bl 5 S gls oy S s Slis wil e JIS st
03,5 5@) daSes S oo e (S5 00255 555 02 WSl ol Jse 01 Ll 1 6-) s
vq (DL) s Jls 5 (DF) Slwss IS0 5 (DP) Slws ool (EOQ) sles 081 .(b) iulesf
(x100 (8 eSS siles L;J.:,J )
o)ﬁ}(a)dﬁse}ﬁ)s .U)J)‘u,ﬁl J}\)})).)Miﬁu J}‘)}A Q‘V\JJ M(Fi—*ﬁ}vds
L(IEE) L;L;-‘J L$_>LMA r‘)ﬁh‘\i‘ c(SR) 6‘0)b.w cjj‘)g:;) L(OEE) f)\}- LfiLv:A C}:l;.u‘ (b) &JL‘)T
4 S5) (B) Y51 Ol gl D) zle «(E) Les (0dO) bl 55531 (AM) e shef
(X100 <123 551 koS 5lod (65l
03,5 5 @) IS 05,8 55 U5 5l ey el 550 55 D Sle Jsl Jse Olis &l 1 £ p s
Y ) P) L 5 D) e «B) Les (OO st 55531 (AM) ezl shal (D) 2L
23,5 5 @) IS 0,8 55 A 5l e gl 555 02 S le ol Jge Olis g 1 §-F 5 gead
v 5 P) A 5 D) 2o «(B) Les (OO) st 55531 (AM) Lozl shal (D) 2ole5T
(XlOO ‘Qf.jjj\ M}'L@ 6}:‘1
aj‘}fj<a) Jj;faj;).) JJ_};)‘JV.& V.AJ})))J)&{ﬁLA d)‘)}.n Q‘.LJ ﬁ‘ﬁii—c ﬁ}-\GS
) Sl S55) (D) zle «(B) L ((OdO) Laudly 55 531 «(AM) ol plal (b)) 2ol

(x100 ‘O‘J.)j‘ J,L:VS):L@




10.

11.

12.

1aalia

Beltran-Campos V, Silva-Vera M, Garcia-Campos ML, Diaz-Cintra S. Effects of

morphine on brain plasticity. Neurologia 2015; 30(3):176-80.

Plein LM, Rittner HL.. Opioids and the immune system - friend or foe. Br J Pharmacol

2018; 175(14):2717-2725.
Oland JW, Pockley AG. Influence of opioids on immune function in patients with cancer

pain: from bench to bedside. Br J Pharmacol 2018; 175(14):2726-2736.

Shams Lahijani S, Ghorbani Mg. The effects of oral administration of morphine sulphate
on fetuses of Sprague-Dawley rats. Iranian Journal of Science & Technology 2004; 28:
85-96.

Elvenes J, Andjelkov N, Figenschau Y, Seternes T, Bjarkay G, Johansen O. Expression
of functional p-opioid receptors in human osteoarthritic cartilage and chondrocytes.
Biochem biophys res commun 2003; 311(1): 202-207.

Higuchi S, Li M, Zhu P, Ashraf M. Delta-opioid receptor activation promotes
mesenchymal stem cell survival via PKC/STAT3 signaling pathway. Circ J 2012; 76(1):
204-212.

Jernvall J, Aberg T, Kettunen P, Keranen S, Thesleff 1. The life history of an embryonic
signaling center: BMP-4 induces p21 and is associated with apoptosis in the mouse tooth
enamel knot. Development 1998; 125(2):161-1609.

Butler PM. Dental merism and tooth development. J Dent Res 1967; 46(5):845-850.
Khaejornbut J, Wilson DJ, Owens PD. The development and fate of the dental lamina of
the mandibular first molar tooth in the rat. J Anat 1991; 179: 85-96.

Sant’Anna LB, Tosello DO. A histomorphometrical study of the effects of ethanol on
enamel formation in rat mandibular molars during pregnancy. Braz J morphol Sci 2005;
22(3):155-159.

Chowdhury I, Bromage T. Effects of fetal exposure to nicotine on dental development of
the laboratory rat. The Anatomical Record 2000; 258:397-405.

Silva IHM, Ledo JC, Evéncio LB, Porter SR, de Castro RM, Morphological analysis of
the enamel organ in rats treated with fluoxetine. Clinics 2010; 65(1):61-6.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Beltr%C3%A1n-Campos%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25444409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva-Vera%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25444409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%C3%ADa-Campos%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=25444409
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%ADaz-Cintra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25444409
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plein%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=28213891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rittner%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=28213891
https://www.ncbi.nlm.nih.gov/pubmed/28213891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boland%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=28593737
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pockley%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=28593737
https://www.ncbi.nlm.nih.gov/pubmed/28213891

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Avsar A, Topaloglu B, Hazar-Bodrumlu E. Association of passive smoking with dental
development in young children. Eur J Paed Den 2013; 14(3): 215- 218.

Listos J, Lupina M, Talarek S, Mazur A, Orzelska-Gorka J, Kotlinska J. The Mechanisms
Involved in Morphine Addiction: An Overview. Int J Mol Sci 2019; 20(17):4302.

Eidson LN, Murphy AZ. Inflammatory mediators of opioid tolerance: Implications for
dependency and addiction. Peptides 2019; 115:51-58.

Mohammadian J, Miladi-Gorji H. Age- and sex-related changes in the severity of
physical and psychological dependence in morphine-dependent rats. Pharmacol Biochem
Behav 2019; 187:172793.

Uhl GR, Koob GF, Cable J. The neurobiology of addiction. Ann N Y Acad Sci 2019;
1451(1):5-28.

Horseman C, Meyer A. Neurobiology of Addiction. Clin Obstet Gynecol 2019;
62(1):118-127.

Mohebbi E, Haghdoost AA, Noroozi A. Awareness and attitude towards opioid and
stimulant use and lifetime prevalence of the drugs: A study in 5 large cities of Iran. Int J
Health Policy Manag 2019;8(4):222-232.

Amin-Esmaeili M, Rahimi-Movaghar A, Sharifi V. Epidemiology of illicit drug use
disorders in Iran: prevalence, correlates, comorbidity and service utilization results from
the Iranian Mental Health Survey. Addiction 2017;112(4):733-734.

Volkow ND, Jones EB, Einstein EB, Wargo EM. Prevention and Treatment of Opioid
Misuse and Addiction: A Review. JAMA Psychiatry 2019;76(2):208-216.

Blanco C, Volkow ND. Management of opioid use disorder in the USA: present status
and future directions. Lancet 2019; 393(10182):1760-1772.

Kim MS, Kim YS, Moon YH, Jung NR, Moon JS, Kim SH, et al. Apoptosis during Rat
Tooth Development. International Journal of Oral Biology 2011; 36(1): 31-35.

Kameli S, Moradi-Kor N, Tafaroji R, Ghorbani R, Farzadmnesh H, Sameni H. Effects of
Amoxicillin on the Structure and Mineralization of Dental Enamel and Dentin in Wistar
Rats. Front Dent 2019; 16(2):130-135.

Abbassy MA, Watari |, Bakry AS, et al. Diabetes detrimental effects on enamel and
dentine formation. J Dent 2015; 43(5):589-596.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

de Souza JF, Gramasco M, Jeremias F, et al. Amoxicillin diminishes the thickness of the
enamel matrix that is deposited during the secretory stage in rats. Int J Paediatr Dent
2016; 26(3):199-210.

Sant‘Anna LB, Tosello DO, Pasetto S. Effects of maternal ethanol intake on
immunoexpression of epidermal growth factor in developing rat mandibular molar. Arch
Oral Biol 2005; 50(7):625-634.

Li X, Sundquist J, Kane K, Jin Q, Sundquist K. Parental occupation and preterm births: a
nationwide epidemiological study in Sweden. Paediatr Perinat Epidemiol 2010; 24:555-
563.

Hernandez-Guerrero JC, Portilla-Robertson J, LedesmaMontes C, Ponce-Bravo S,
Miranda-Gomez A, AriasRivera EM. Immunoexpression of epidermal growth factor in
odontogenesis of the offspring of alcoholic mice. Bol Estud Med Biol 1996; 44: 25-30.
Campos RM, Duranza MC. Efectos del consumo prolongado de etanol sobre las etapas
tempranas del desarrollo dentario en ratones. Rev Cubana Invest Biomed 1998; 7:30-35.
Aycicek A, Erel O, Kocyigit A. Increased oxidative stress in infants exposed to passive
smoking. Eur J Pediatr 2005; 164:775-778.

Abe T, Miyajima H, Okada K. Effects of a macrolide antibiotic on enamel formation in
rat incisors— primary lesion of ameloblast at the transition stage. J Vet Med Sci 2003; 65:
985-988.

Westergaard J. Structural changes induced by tetracycline in secretory ameloblasts in
young rats. Scand J Dent Res 1980; 88: 481-495.

Bronckers AL, Lyaruu DM, DenBesten PK. The impact of fluoride on ameloblasts and
the mechanisms of enamel fluorosis. J Dent Res 2009; 88: 877— 893.

Kuscu OO, Sandalli N, Dikmen S et al. Association of amoxicillin use and molar incisor
hypomineralization in piglets: visual and mineral density evaluation. Arch Oral Biol
2013; 58: 1422-1433.

Kumazawa K, Sawada T, Yanagisawa T, Shintani S. Effect of single-dose amoxicillin on
rat incisor odontogenesis: a morphological study. Clin Oral Investig 2012; 16: 835-842.
Jeremias F, Koruyucu M, Kuchler EC et al. Genes expressed in dental enamel
development are associated with molar-incisor hypomineralization. Arch Oral Biol 2013;
58:1434-1442.



38. Vardavas Cl, Chatzi L, Patelarou E, Plana E, Sarri K, Kafatos A, Koutis AD, Kogevinas
M. Smoking and smoking cessation during early pregnancy and its effect on adverse
pregnancy outcomes and fetal growth. Eur J Pediatr 2010; 169:741-748.

39. Rodriguez JP. Effects of maternal ethanol intake on second alcoholic generation murine
skull and mandibular size. Arch Med Res 1998; 29: 297-302.



L dow
Ol Sy pole olidle
S RIRELFRE S+
« Swasd 4ol L 31 B awdnd y 90 »

09 8l a0 dape cilne Shlad plad alibad bsa ol pya el BLkg 51 pli duuds Jlake wiglas slawts b

S0 " aa (hge it JalSE sy o0 ol Obas 58 Galose Jss S oo Olote @a3 (Sabplis G,
oo g dalllne 1 oslital el Sy MU €S 5l lam s € 13S0 AN/, 4 Sty ple ity (Sl sS850
sose lad by 5o b Ol S e pOet ) £ od 4 1 4 ol 3 p 0¥ sletiensy 5 Slielia a5l o )

soncal ou pab ilpe 1y crpd ol SSel VAT o, b e saels 5 el (58

eliasl :‘ﬁalélli abi gals Olagls ebaa
&fﬁ% Leags 5380 Laial y aliwl
ﬁ;m e 530 Lasal, ol

e Jsresa 35S0 b ol
olau ol 4abls K0 95 O glaa

Sl dur b 350 393 il o

S 33153 BISWLSN



"

S aoww

alo S Sy pols oty
PSP KEKY RUS-AI T

« ez a0l UL 31 6O awdxi y g0 »

o8 ) o @IS0 a0 adlne Shalad) plas alsbadl e 5 (el as e 40l LG ) plas doda Jlaie wslad ol b

29 lome Gise 3 (Shis JalSS Wiy sa solul Glogs o8 sfose Jsad Sl s lsie cad (Sasoles G,

sasad dadllas 1y oLt 4ls Ll Y3 S 1l alia .wu S 1S5 A4/F/F b (Sdds asle sy (S ity susizals

sose slad sy 5o Gl Ll aiS e wMel ) ol 0 1) e Gl ) alY sl 5 ohiels Ganid B Guy ol

CA—:—H‘GJ\’-&JCA—QL\.JJ“) UPJ‘:U.Lth__.\ZA‘ AVVAR é‘).o.t\_\ QJJMUJCA“J‘JJ_@

clasl

:é;!j&l& el.'aj el.'i

e . .
¥ S Lags S0
¢ >
_— i —~
.//
o T . -
~ LHE S5 3 g2eaa y NG
\ P -
= - ) -
\“, v;,L — - — — 3 ——
A\

N

/S y Q&a,/‘ sl e s

Ologls olaa
Lol wlicu
Lasal, olicd!
PP

sE2352 Gyl

=

e

/o8 e sl Sy

L

Sl .}.ﬁb‘ d,90 dgﬂ u}"ﬁ



	7849.pdf (p.1-11)
	IMG_20200907_0001.pdf (p.12)

