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Abstract

Background & Aims: The thyroid gland is involved in the body's endocrine system and the
synthesis of thyroid hormones (mainly triiodothyronine (T3) and thyroxine (T4)). These
hormones play a vital role in regulating the basal metabolic rate and facilitating multiple
metabolic processes in different organ systems. Stimulation of thyroid hormones refers to the
fact that conditions such as hyperthyroidism often appear as a disorder of metabolic activity
in various body systems, and its purpose is to meet the increased needs caused by excessive
secretion of this hormone. The prevalence of thyroid disease in the world has a different
situation and is influenced by environmental factors, especially iodine consumption. lodine
deficiency or excess in the body can cause a range of thyroid damage (from goiter and swelling
of the thyroid gland to more serious conditions such as hyperthyroidism and hypothyroidism).
Hyperthyroidism or thyrotoxicosis is characterized by an increase in the level of T3 or T4 in
the bloodstream, and the occurrence of Grave's disease in these conditions often causes
hyperthyroidism. On the other hand, hypothyroidism stems from insufficient hormone
production, which causes symptoms such as fatigue, weight gain, and cold intolerance. This
situation shows a decrease in the speed of the body's metabolism. In addition to the role of the
thyroid gland, the oral microbiome (including billions of microorganisms such as bacteria,
fungi, and viruses) plays an important role in local and systemic health. This complex
microbial colony is responsible for the regulation of nutrient absorption, substance
metabolism, and regulation of immune responses. Among a wide range of microorganisms,
Streptococcus mutans and Streptococcus sobrinus stand out due to their serious participation
in tooth decay through their acidogenic ability and biomembrane formation. The relationship
between oral health and thyroid diseases, such as infectious thyroiditis, emphasizes the
relationship between oral and systemic health. Infectious thyroiditis can be caused by bacterial
infections of the oropharynx. This situation shows how oral microbial imbalance can have
systemic consequences. Also, the accumulation of some bacteria in the oral cavity, such as
Streptococcus mutans and Streptococcus sobrinus bacteria, is effective not only in local tooth
decay but also in the aggravation or potential impact of systemic conditions. Saliva contains
organic and inorganic ions and has essential functions in the oral cavity, such as maintaining
the moisture of the oral mucosa, neutralizing acids or bases, and protecting against
demineralization. The ability of these bacteria to metabolize sugars into organic acids
demineralize tooth enamel cause tooth decay, and contribute to inflammatory processes that
affect the body in a wide way. Streptococcus mutans is a remarkable case for the synthesis of
extracellular glucan polymers with the help of sucrose due to its role in the formation of
biomembranes on tooth surfaces. This process can facilitate the adhesion of bacteria to dental
surfaces and its persistence in the oral cavity the transmission of Streptococcus mutans from
mother to infant, which is mainly through saliva, shows the importance of oral hygiene. The
resilience of these bacteria is characterized by their ability to grow in acidic environments, and
this feature allows them to be stronger than other microbial species and dominate the biological
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membrane. Diagnosis of Streptococcus mutans usually depends on selective media, growth on
Muitis salivarius agar, colony morphology, and biochemical characteristics. Also, the SB-20M
medium is a selective medium for direct morphological identification and detection of
Streptococcus mutans and Streptococcus sobrinus and has the necessary efficiency. The
pathogenesis of Streptococcus mutans involves complex mechanisms for sensing
environmental conditions and regulating gene expression to adapt to fluctuations in pH,
nutrient availability, and host immune responses. This adaptive capacity emphasizes the role
of bacteria in oral health and its potential implications for systemic health conditions such as
thyroid disorders. Similarly, although less studied, Streptococcus sobrinus shares many of the
virulent features of Streptococcus mutans that exacerbate dental caries. Thyroid hormones play
an important role in maintaining oral and dental health, and their imbalance can cause various
oral injuries. This study aims to evaluate the relationship between the serum levels of thyroid
hormone (FT3, FT4 and TSH) and the number of live pathogens in oral saliva (Streptococcus
mutans and Streptococcus sobrinus) in patients with thyroid disorders (hypothyroidism and
hyperthyroidism) compared to the control group.

Methods: A "case-experimental” study was conducted on 58 patients with thyroid disorders
(29 with hypothyroidism and 29 with hyperthyroidism) and 29 healthy people as a control
group. The subjects were between 30 and 60 years old, and saliva samples were collected for
microbial count and serum samples were also collected to determine the concentration of FT3,
FT4, and TSH.

Results: The results of the comparison between the hyperthyroid and control groups show that
there is a significant difference at the P>0.01 level in terms of the studied thyroid hormones,
and for the comparison between the hypothyroid and control groups, it was also determined
that there is a significant difference at the P>0.01 level regarding the TSH hormones. While
there was no significant difference at the level of P>0.05 with other comparisons. For the
comparison between the hyperthyroid and hypothyroid groups, the results show that there is a
significant difference at the P<0.01 level according to the studied thyroid hormones. These
results are consistent with the observations of previous researchers. This situation showed that
there is a significant difference in fT4 and TSH levels between the control group and
hypothyroid patients. Various research studies have been able to express the relationship
between salivary function and numerous systemic diseases. There is a strong connection
between salivary function and joint diseases (such as thyroid dysfunction, which is one of the
most common endocrine disorders). The results of this study show that there is a significant
difference at the P<0.01 level between hyperthyroid patients and the control groups regarding
SFR and also among the patient groups, while there was no significant difference at the P>0.05
level between the hypothyroid patients and the control groups. . This indicator is too sensitive
due to hyperthyroidism. This study showed a decrease in SFR in the study group compared to
the control group. Decreased salivary flow is associated with decreased buffering capacity and
causes disturbances in the clearance of oral sugar and increases the risk of severe dental caries
in people with thyroid dysfunction. According to the results obtained by Al-Naif and El-Soud
(2013), there is a decrease in SFR among patients with hyperthyroidism. This study showed
that patients with hyperthyroidism had lower salivary flow rate (SFR) compared to the control
group, and patients with hypothyroidism also had higher SFR levels compared to the control
group (P<0.05). The number of viable salivary Streptococcus mutans and Streptococcus
sobrinus had a significant difference in patients with hypothyroidism and hyperthyroidism
compared to the control group.

Conclusion: This study concluded that although thyroid disorders greatly alter hormone
levels, they have no effect on salivary levels of Streptococcus mutans and Streptococcus
sobrinus, and this means that there is a complex relationship between thyroid health and the
oral microbiome that needs to be further evaluated.

Conflicts of interest: None
Funding: None

Cite this article as:
Toghrolian A, Masoumzadeh N, Jameei Oskouei S. The Effect of Thyroid Disorders on Salivary Flow Rate and
Prevalence of Oral Streptococcus Mutans and Streptococcus Sobrinus. Razi J Med Sci. 2022;29(6): 247-256.

*This work is published under CC BY-NC-SA 3.0 licence.
AR

VEO) s ,es F o5l (Y4 0555 15jly 1ySaisjs mgle alan http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

Q.io.c as ..\3‘0\); ) ‘) La:u] é..u) 6)€)Lu
5K 15t Souwg anls o byl ik 5 el
(e Jalse Lol o o S0y Slao cpl (V)
o 9 95 95 ghdlisl 9 uilige ugS oS LSl
o ol Sl 50 (55590 sl Sla35L )
Sroims Sl g s Ceodls bl )1 L(A) S
Lol g los caodlw digSs> 4T aos oo l—is
ul.!bé o;.é? w:_.os » J"‘?‘d dujafu S ale
LT YCENEWINIPE SRUL I JCAN)CES BRYIRT S 1
Slysd dr i ailed oo 0,108 6 ).._,LLQ..\.LM
5 8l ady s ales 3l Glais 5 s cdlw o
YW (V) 0—i bidgae a4 Cowl s il
2 2y 09s° 938 g len (n bl ) (S oSy
ol p sty BB Ol oS cul Gl mlaw
as ol olis 5 IbTe G oyls e § Sad
WS o gl 5 (S asdg s o Slee Dl
G 05 (oS Eoed b el Lig)l 55 5y gy s
Gt 5 VO Loy s 5)S5 5 AN/0D 53 abs s
LQ.’] 50 OS] jeie 45 Comex w2y LS
B job 4y oy pl () 0) Cosl oais ools asis
oS shilas b oo b8l e S8 le )0 (255
ools i ¢Jgil gl Ceodlas 5 (giellis dslllas laisgs
ZXIE o o] abg,m 6,15 oS Glonedle 5 200V s
YL Glime paS waily ol Cow abg s )5
Clatires ;o oais 0ol aseid Adg i slas lew

Esns (Sl gl )3 (1)) WS o 05T 03 )95l
S n g S adex 5l gy s SYMLS
@ AVl s s by 5 5025 (5)lew g
Sy slamiwl g (6 @ dad ale alge Jdo
YWl ecpl pogde (VYY) ol iol38l s o
595,18 Oy cedls 4 b po Plawe b (o35 LS|
Py ol ol o So, bl Glie oS Sllew )0
ot blilaas oo pLis 1) 6 5YL (ladgs
OY) Csl dgguin Sl Codls g adg i o Slas
5535 Solem 9ile W9y (FemlogS slagslew
cov |y Curaz 5l 0o 10 0 Sgu gigendle Cuudy
Seoalo gt WS plw b il g sims oo 13,30
) cadw @B o)l as 5l g il b e

Yo

Oen g Wb

FRRV-PY

S¢S g il o (S. MULANS) uilige g5 g sl

ol Jlse laie ay (S. sobrinus) g g
5 g o aBlid (s Sapwg) plais Sowy
3 g S pl e oo o slacdsae Ll
(Sl LSy )0 059 4 S o O, e o e
ek §) s (Far gy 5 et BB 45 >
@ Ot @UlF g pldgm JSid el oy
S. mutansss ;o .ai,ls Ll 4 ale> g oylas slacél
4 S. s0brinus s 15 aewl L S. sobrinus
58 omb PH zoh—w 5o sl a5 Lad> )5 o
s S ol (V) Cnl Jgo (Sauwg obxl g el
oS W)l Iy add gla sl @y dbox g oz 2l
ols o x> oles oya> 40 aad e ojlal Lyl 4
locuigie Laas o Ll 25 ax af asiley 3l Lo lais
,S. sobrinus 4 S. mutans & 565 (V) S o SaS
Logs oS L ol &S ams oo pl—ii s S L5l
s 4 o gz |y ol (8 slaplSe
Slal 5 Las doylais fp oles blas 5 >ls
ladllas ol oMl ol ol o ads) S wsy
G i polie jo el oo iSL pl as wilosls oyl
Srdy, l5355 ale Jib (Fiagy b o3 5
sl b bagl 698 bl p a8 w5 0 <Ly
52 (o phedge J5i5 (1) A5 (o ST (S
5S. mutans .l Ll ol 6 lew 10 oo Jalse ;)
&l 5w & aly Sauw> IS, sobrinus
oy Slais S a5 wsS o ool Wldgn JoSis
SaS (Shogy S yday 5 WS (0 polie B>l
N RUCNCIPSE R SV ERSN B St
aiile oM el a8 5,8 o Sl g0 50 I
Do gloyw Jood pas g ()9 Rl ¢ S
Ot ) ot e lie Sy 1S Condg )
aS Cal ooy lis wladbod ool 5 ogdle (B) d2s o
s St ol gsbes 2 stzs8 JE sl 4 38 Sy
a8 B, ae yualS 0,108 o Sl S g sl o
Tob (il 42,81 e pals |y bl g5 Wil oo
Cae o &y Wl o0 S B yaan (6505 e 5 D jg0 5
sleagles Sy Slalllas ool 1 ogdle (F) ain 550
4o Olyss alas 51 S.osobrinus 4 S. mutans .o



https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

o e (055 95 kbl 5 ilige (95 oS gl Slin]
b bl (sadg 5 VBT & e ol lass 5o

ST

VEoY g, B VEe) olo g0 5l dalllas ol
9 @l lediges ol plaxil Colsy o)y b losy o
Slow VF) wdg s OS] a4 Miss jlo TA 5l o
G 4 Mo Lo VF 5 0y 5 (6 )5S 4s M
095 Olye ar @llow 33 VF Laolie )5 (85,8
69)lge «DleMbl (5,518 ,5 (sl p o (5,900,5 dals
A b, GBS S 1l Camiz g  opb aile
1 it anlllan ol & ol o 35,5 aS
sl a0y ol  J8las o a5 g, o Slas
B an (Sl §lom €55 2 Jolb 5 zs 5
S ae dibe wglhel Slsle (pope slas,lows b gl
Al oo Al 038 o JWsgs p slople,e g Slilss
Al Bl dslllas ol 5 oL b en

3 Gl diges $5510)5 sl 515 dipad (55910,5
Lo ooyee sl aelw ¥ Goe a U o an_wlez ol 3
&y Gl digad (5y510)5 WS (5 l0093 agel ]
b Sogesl 5las gyl o Ve LA el
o Do 4 e OI L 1) 095 oo b o s e wlys
318 daaBo gy Do Ay e § B gl 4By
S Sl il (3l diged g9l )T wnly g
slaglnd j3 1y 095 3l b ot asles Lol 5l s
5 e hen ¥ B Y 55550 o b oa s
S 95 S8 Gl S (oo /) G aa
CiS g 29,5 Ohsled Sl sbold) 4 sl
(ol Vo sl s 5,50L0) SB20M . 5,500
A g ilige S¢S g il (gl (og—ate
3 gl pFl g g S oS % il

09 Job ik ol ok 55 0 jlud
s S 33l Galesl ) 19,0 4 (315 «s5510 5
S Slade sy5lo S L 508 5 4 g9, el S
00— (5,519,5 Gl a3l dslol 515
o 2) (6331055 Lo g2 oS (i (b con )
MI/MIN e 5 3l ol ce e b as (aids

VEOY o s P oyled (Y4 0,90 GjleSﬁHpghdgn

Yoy

o5 gw 9 olige S oS gyl Jlad (slas iSL ggnd 5 3l (b Ol 2 s hSg 8 OYMB] LSU

5 Adg 5 Yy bl (VF) O o A
IS b ccl oo ool lis oem 4 5 ko
JrS 4 bgpe Bl il oS aodg 5 0 Shoe
29 S oo daais (bl ghlew ol Slglie
35 a5 35,8 plite 5,32 e
5l oo alomil ligios ool s opdle (10) iS5 o
L olcarez o g a5 olo Lid 59,5 50 lasllas
31 6ok By ol ASLd (g 5low VL £
St ks a5 0l o (Sl cais ools s id ol 3l
w230 Gl 1) Fod S (5, 8lye slo A 4
Spaile Jol (uilige SoS 50 sl 35950 .(VF)
Ol pebas 5 laeme Ll 6 e Foslol sl oazmn
Slge (6 yady s PH Dbl b 6550 sl 03
b ol el e s slog il 5 (53
5 obes codlw jo 5L B 65y 2 Skl
e Lyl 5 oy a0 o esills slavly
(D) &S oo 05T w5 WS asile oot o
oVl (2yme y3 38,5 18 aile i agme Jolys
iy 0 Sla P31 L 35 PCB sl gl o
53V el Lad e 00gd] Lo 3blie o 059 4
3, Slos Pzl a5 wilosls i Slallas woolys
Ml yhas Gl B e 6 WS ohg 4x by
Cenglie 5 Bl aile (] (2)lse 5 Sllie pjoins &

Coabls p loazsly ) (1) cul Lo yo g il au
gl 00,8 1 3h 5wl s YN S
6&&}3\,’;_.»‘ M)L., as ‘A.;.;SGA S 615 o
S I ool Al Sy 5 el (oo
3o prg—e S8 g il g uilige SoS o il
SIS 5 win (s (Saewg oS Jeloe
oo 4l ol ot Sl s &y 08405
S5g 8 Shae PS5 logs 7Sl ol o 4l e
LI asol 050 50 il o0 WIRTC
S dwg o iSL cnl g9ad 2 abgps SIS
yol (plaS o lai o9y (B Oladod oo oo 5l
S 8kee LS 05ally 256 Sl lp Sldllas 4 s
anlllas oS oo iz s ) oS Coodlns 5 S5 3
E omyp b BBt (pl (035 5 S b 2l

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

& o5yl S oo sialejl Loog 5 ) (5ol
5 oo W peite Cyer (g oline B3| paens gl S

daisly
Qo Ol peis sasmsyLis TSH (MIU/mI) Sl
09,5 o HIUMI +/-¥. o aile polas als U
09,5 ;o MIUMINY/D- + an jiol8l 5 adg,s 5,8
FT3 (pmol/L) S5l sl 52 9y 6,505
O+ ag il polde ylBl L S slacgles
VIger au alS 5 0dg s (o, 09,5 ,0 pmol/L
5 oddl e W9, (6, 8S 09,5 ,o pmol/L
L s lobse glas FT4 (pmol/L) ,SLis gl colys
09,5 ,o pmol/L ¥VO/++ a4y asls polas ol
VYV <) A8 09,5 s b oy s (555 5
VY e o) 0l ()5 0S 05,5 o sanliw (PMoOl/L
g ol L JyuS 05,5 LIy eliive zslaw (pmol/L
Sl (5t Frly (SS9 i 09,5 & S

OV Jgo)
30 & lolioe Dglas a5 W o lis Jols gl

Oen g Wb

O gu dawls

053 A e ¥ Ll 50 255 dgad (599/0,5
Kigas A 43,5 (5,5 5 By 5| St S
s Ve 3 sl il 5 (S ) Gy p—
CaoS i g anseld gl ai 8o Ve Dok 4 dddo
Cobass by, oS @ p,—w ,o TSH §FT4 FT3
8,5 13 oolil 5,50 €411

SaS 4y ol (35 sloaiged (2 b Tl cls”
Gl 5 oo 1) o D (K 55 S
A=V plpos Jlh slocl; gl g at 4 S
B N P JECT C B WARY LN A (S PR
BT s (59, 2 o 5 9 i3 S o 2
15 00 (698 Slmiio ah jisy SB-20M Lage
Y Soe a silep o SIS 4 ol sl a0 YV gles
Ve 4 (55l genligSl s g 385513 59,
Bl eSS ay asdllas ol @l a5 plal 5,
osls Lo Ciliee gloo g, b YY asens SPSS
2 b piie H Gy S 570 el gLl
Dolis U (gigmple (g 0,5 asylie baog 5 0

aolllas 3,50 (gloog ) g5 sl S Loy sl ) Jgu

P FTY (pmol/L) FTY (pmol/L) TSH (nIU/ml) el laogs
N2 LA\ Y/¥\as oSl
Y/ £y Y/y-- wleo
oy Yoo 2 Yoo CppeS s
VYoo IV [ Oy
Qees ¥/yeo /Y. FAN)
VA Ve Y/A-- Sl o 03980
Y. /O¥Y a/avy «[+YA oSl
¥V oo O« RN Slo
AIATE \i2e / S o
e £YY. .- YYe.. oA e 98 S
Y&/ .. VA/¥ .- oV el
AR VY. RN Sl O 03980
\Y/eYY Y/VYY ARTANAS oSle
Weoo Y5 Ya/- Y Sl
oy NS+ YIY-- /o S SSaS
VA/A- . IARE Neofoo O Yy A9
Vol¥eo Foor INTIXR ald
¥/-a- 2 Va/A-. Sl o 03900

http://rims.iums.ac.ir

YoY

VP )‘5.1}@,; 4 o)we\‘q )92 Ejl]hsﬁ‘ljgl:'ﬂglﬂnlﬂ..ﬂ


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

09,5 g auilo |y YL 1Sl (pregd 0s i ()5S
NECE. N PRV v s | S SUIPN BRBWRN 5 g Vet
(V' Jgoz)
WJrsS 09,5 b oSy s 6,5 » 05,5 ammlie jloj po
5 R S 95 gk il g (ilige SeS o il el
09,5 (o Ao il ie IS5 4y asolas ol
3 bl Dl (JyuS 09,5 5 aden 6,505
SS9yl (29,500 Elgl 4 4295 L P[0 mlaws
Crzad Ol LES g poaw S9S 60 il g uilige
9 99,5 6, p) Hlew ooy, S oLyl Lo o
33 6 hlis wolss IS edls s d(ouds e s, S

g sy p Soo byl aslllas sloaisly

o (035 95 9hdlisl 5 (wilige (g5 oS ohidlin
ag oy lis (gudg i OS] i ol yleus o
W9 (Fyesee la i )8 (6 pSeda Sl
Sl Hlade o)l 0925 aslllas )90 sloog,S o
G pNe—iz jsb 4y adgyd (5,5 5 09,5 ;0 TSH
30 ol oau oy /oY pIU/MI 4y g assly alS
o e onl aSg s LSS 058 o 4S5 Jls

o5 gw 9 olige S oS gyl Jlad (slas iSL ggnd 5 3l (b Ol 2 s hSg 8 OYMB] LSU

S5l delllas 0,90 sloog )5y o P<e/o) mla
doaidly cpl ol 522000 3929 (G395 Slacyge 9o
Sl Sl el b Gialejl ity Lo
50 Plom a3 v o lis Hiolejl pl sl (69,0
b yo gom Jebow ol glane SOl j2 )0 09,5
U ugole osmil 0l 10 a5 09—500 ¥ Jgoz
(Jedo ol jo el ool ool laasglay b)) sl
b wloats Bl s a4y Eoenl zabw sl Sl
D9l Jol> liabl rosls 380 s

OLs J5S 9 939 6,1 5 09,5 99 G dmmlie
az g LP<«/e) mau jo (g lolie Dglas a5 wao oo
4y )1 D92y axlllas 5550 aSgy sloyge 00 Ao
9 SS9 g 09,5 dmnlie (o) o i IS 2
ps—ae P<e /o) mhaw )s (g bl gls ] S
1245 b o o oanlis TSH (glay505n ol
P> /o0l o (g oline sl baslio Lo
09,5 99y d—unlie ol ;0 09 oS cual e
1 @ololine Sglds 0l g 5wy 61
330 Sy slaggeyge lp P10z
plaie goey90 slaaslead g ol g ols lis asllae
SFR ,SLis 5090 a2 dzgi b sl loog 5 ol oy
Olilors - Cwl w9 5 () 5 Glylon 09,5 ax bgy o

15935 sl ygey9n (sl adlllas 3)90 (slaog,S Jloisl ClS 5 den auslie sl U (g gle o905l =V Joua

W59y sl Sl

FTY FTY TSH - ®) S5
U gl oge)]
—5[0¥ - NV —51o¥Y Z Jsse PV VAT
e e e P . P
—+ /MY AR —£10¥Y Z Jsse PV VAT
-/¥vo [+YA fees P e g
-$I0¥- ~O/AFY -£10¥0 Z )iis oSSl e
foes fous fous P i P
adllas 3590 (slaog S (sl (SFR) ;KU Loy jlol =Y Jgun
piis  Fowl  SD oSk sles 095 Silas
<INA NI & Jys
ofens WW/PEY Y. < JYE. & Moy 6 )8 SFR
NANA) Niias G\ gy ()5S

VEOY o s P oyled (Y4 0,90 GjleSﬁHpghdgn

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

Oen g Wb

2955 gl adllas 3,50 (glaog S Jlazo] LS 5 dod auglio dlp U g plo opgel —€ Jgo

aog )5 _
gy Syl uilige SeS g il T = - ) S
Shgole ose)!

—efeoA -Vvay Z )i s Sol pula
—-/aa¥ ERYRVY P .
—/a¥Y ~\IYSs Z i st Sl e
<[AD — Yy P
—/O¥\ —+/+¥) Z Jsie D
NN < [AFF P s g WSl

9 Sl gy 05033 palS gulS S0l G
e a5 Cewl ol o FT3 4 FT4 zshaws als L el
0lnl et (oo adgl 0y 5 (6,1 oS ar—iS &
ST yuizmen (VY) (Y+VA) o, 9 (Abranches)
2 stz il Ol LTSH Yh e aS ais S
S5 0 s g E95 il Aoz 1Bl powg S
5 lige 555 il aile (o 55T (slosisS
WS (oo JooSS Ty Loatdly (nl e g o S 55 o i
o, e Pl 5l SsSs 5l g paedan S0
S oo il les (Soelsmg See Dl et 0y
o odalive 3l by Oliee 50 (g JB a5
Oz sleasly b Lo wdgyd ) 0 olile o
(123Y) 5, LKen o Laupa) LY alox 5l axlin
Shlewm yo 1) spol—ive il as )l ciyllas (V)
Aoy a8 )5 18 guSlgol, oo Ul coow aS
i s Al b b il ol IS 0 S IS
GlSL o PS4y i g apd oo (a5 |, lao
Slas wal Sawg s Il g s glaais
0,8 les PS5 3l 0, Sles o bLI | ] 05-i 0
5 (Agha-Hosseini) oo Bl vy yiiny by s
aS Jb 0 05d oo Sloiis (VY) (VY F) o)
Ol Olie o 1 sty sl Dolis Lo asllas
Sall 05,5 5 Al LS @ Mo (hlow e 32
S 55 g5yl Eouis 10 (gl Jme Dglis Lo el Lt
L 09,5 Gol ot g g S 5S g il 9 (lige
Elgl ) Egumis 4 v oo Lid (] 00 ST cvaline
G Bl Ol Glime o3l 4 Cal Sen 29,50
Lasl cploils wlas 09,5 o, Slee PLSl 4

http://rims.iums.ac.ir

ol @zl o158V YD - plU/mi
03,5 55 (shei el FT8 1SS (sl oiad
2 hals o 8 PMONIL ails L as 5 5,05 5
osalie Y/#+ + pMOI/L Glo b 0Sg 5 (5,505 09,5
& oline Sglis FTA St gl 0,00 (gomm 5l .0
G 09,5 50 YOV pmol/L oy asle iolidl L
OY/Y -+« pmol/L) J,yuS 09,5 an Cud 0y,
L 35565 55508 05,5 48 Jlor o a5 oaal
olias J S 09,8 b spplis zskass Y pmol/L 4ils
Solize Gge,90 slacgley samolis bl (pl sls
baslie ;o adgr 6,805 5 68 0 sloes,S o
3098 Sloslass 08 o 9l oS wal 35S 0,5
Co g BB jsb 4 gudy s Al Ll b o
Sy slaly wilgs oo Loazsly pl 0,5 o0 1,8 )...,l_.
YN s bl asy o i oy olagx
Al b, Slias I b dad e b ol 5 (09,
o1 stz bl slales af Lo asllas glaazsly
5 @l ooy Olies st (ge)90 ol
S sleeg)S o olas 2L SL slauls
L s oo olid J3S 5 adgrd )5S g s
Cedlw 5 52503953 48 Sladine) ;0 35250 Dlindod
alaly 1 s ol (0) Sl pesd BB 5 5L oo
5 Gl Siplsried gt oS ae G odmy
e o3illy Sl 5 WS o A5 R p3aig o
B o ,8bee P L Las e plass 5 plas
o5 hlos 50 TSH s l33l S o 4
Slaazg b o ovslive be asdlas 10 45 0Sg,0 6,8
oHlSes 5 (OlUWO) golsl asll as 4 lox 5 ¢ L&
TSH isliglols (lis a5 () el g (Y- YY)

VP )ﬁ;@,ﬁd 4 o)we\‘q )92 Ejl]hsﬁ‘lj._.!'ﬂglﬂnlﬂ..ﬂ


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

8 Jlo 5 iges > Yl 090 53wl Cuogasma
J5b 4 Cal S el B aJsl Lt ol
oL [y adg s OYMSI L (655 ey Comoz oS
Sgaze |y i (s pdqpaess o5l job 4y g camns
Glply b olly asllhe gshie b Lol oS
3 Sl g 9adg s 0 Shee PSSl sl
Slalllas a3 o0 S9ae (229,500 S 5 L Gl Ob>
ol SE g (s p g Sl alaily 90l sl ol
olenl pogdle . Cul (559,20 Oloj Jsbo yo Slpess
(2l w23 aiile 05l 0aiiS Jigatre Julge asllas
s Lo b b s 5 oo e slagy el
95 Tob— 9 3l Ol 2 Wi 45, ol yen
oS I s caly o cd,S ks oK Ll
g1 S yeie Lo > sla S L (59, asdlae
Slr pomgSee 55 pes S Jolod g anies
g 0 Shoe P 5L 5l (s Sgalr S Wil s
e &1l las ceodls p
Tobh— o s BB slocslss Lo gas)
slodilisn 5 3ln Ol Ol g sloggs)se
GOEpS 5 6 a4 die pliles (e los LS
ezl ol s e nlis Wl o3l g s,
Sl g oyl OV G (godzmy adal,
codlw ol 5l ewily g ails oS las
S oo Az o 1) OISl Dl o8l o las
@950 sy n o Dlpnss 5 3l Ol els
Gl S (G0 YN AT wes eyl
owe Sz aile ol g s Bilee a1y Lo
Gloo )5 auS amie lais  Sawwgy s ol
Sl b glolame )0 ohgan Leaily (pl los
gy oyl pleol coenl ol pl ol Coen
Ohlers 5 Jsere slacudlye ;o plais 5 plas cdlu
ke Slles a5 e 0,5 0y, YIS 4 S
asle adl X inn Olaladl U ol pen o S jiladis
b oS 18 aas wuli (8l sadmo ulidl slole o
Srex (pl jo plass g ples sla)len Sl

\LER ST YT S-R1 4RI PO L W EPH GjleSﬁHpghdgn

Yoo

o5 gw 9 olige S oS gyl Jlad (slas iSL ggnd 5 3l (b Ol 2 s hSg 8 OYMB] LSU

5 (HIrose) —wgpe oiils L8 Olallas 3l &5
O 698 bl as sl olas ;o (V) (Y+VF9) o,
S g Sl g g g S 95 9 il polaw
Shaoy S bbloS oy (oS o Bl xaw
Lo axllao G:Lu | Gud u.\....:l; ST 9N 9 0duTs
gy 0 Slae Pzl as b 0 aS oo o lis
S oo U Gl Ol 2 F U sk
5 (Koliarakis) u—sT,Lss .asl asla ;56 las
TSH _il38l Sdglce SIS AY) (Y1) il Sen
9 PCSK9 suzme oulass jo 1y o] (25 90,5 oy )
U wilgs oo a5 ol L5 LDL 00,5 Lo Grals
GBS hlewm yo a8 1) las codlw Ol ,3b o
P s Sdglio eudais o Pl a4 el (S
St s e 09l job as 5 9,8 o0 ,Sli Gloo
aalllae ;0 45 09 o0 (929,500 S5 9 Gl Qb 5

A svalive b

as o, cdllae olfuus Q%l L;u...,mm L slbazsl
S oS e v 0 OSg1S Cudls g (e oy S
B Wl 35S L) (las pag See g 0dg i o Sles
058l jobo 4y g 09 L o0 B9 ()5 o5 A e &S
(\f) Slodls UL‘“" RS 0 ).M.u ‘) ‘5’5)&,.@ Cozo>
il 5 b 5l lais 5 les Cedlw  Wilgs o
ol o s Jold col Sae a5 5 0K L5t
w2 O oduzey Ol Al (29,500 oS 5 g 3l
Gz 0550 Ay o Slas g (Sl pgng,Sie ( 2lie
b sbagle)s ogill ;30 fuiomen g 0dg s Ceodlw 5o
() Siloulds

iz e addllne amg LS slaazily oé e

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-13 ]

Without Caries. West Afr J Med. 2021;Vol.
38(10):972-978.

10. Vishwanathan S, Chikkanarasaiah N,
Bilichodmath S. Effect of Full-Mouth Rehabilitation
on Streptococcus mutans and Streptococcus sobrinus
Levels in Children with Severe Early Childhood
Caries. J Dent Child (Chic). 2020;87(2):77-82.

11. Agha-Hosseini F, Shirzad N, Moosavi MS.
Evaluation of Xerostomia and salivary flow rate in
Hashimoto's Thyroiditis. Med Oral Patol Oral Cir
Bucal. 2016;21(1):e1-5.

12. Abranches J, Zeng L, Kajfasz JK, Palmer SR,
Chakraborty B, Wen ZT, Richards VP, Brady LJ,
Lemos JA. Biology of Oral Streptococci. Microbiol
Spectr. 2018;6(5):10.1128/microbiolspec.GPP3-
0042-2018.

13. Koliarakis 1, Messaritakis I, Nikolouzakis TK,
Hamilos G, Souglakos J, Tsiaoussis J. Oral Bacteria
and Intestinal Dysbiosis in Colorectal Cancer. Int J
Mol Sci. 2019;20(17):4146.

14. Zhang Y, Wang X, Li H, Ni C, Du Z, Yan F.
Human oral microbiota and its modulation for oral
health. Biomed Pharmacother. 2018;99:883-893.

15. Green ME, Bernet V, Cheung J. Thyroid
Dysfunction and Sleep Disorders. Front Endocrinol
(Lausanne). 2021;12:725829.

16. Laupa MS, Toth BB, Keene HJ, Sellin RV.
Effect of radioactive iodine therapy on salivary flow
rates and oral Streptococcus mutans prevalence in
patients with thyroid cancer. Oral Surg Oral Med Oral
Pathol. 1993;75(3):312-7.

http://rims.iums.ac.ir

Oen g Wb

ul.c...a.?u ‘o..\.uT Sldlas Lg‘)" ..\JL: uﬂ.:olf )JJJ&.A.»—MJT
Al Py w8 09 oo Aoyl o Zedl—w
L el pomySon ol Judow g au 328 Jals Slalllas
gy 5 i sy anle Jolge 35,5 i s
yogdle a0 Al (65 Gaas slo s wilgl oo loo
a5le Wby el slagle)s JSU ) onl
4wy oo ples cdl v guSTesoly b ey

Faedan Sleyo g ail WSty sla g3l iwl sarwss
Wie Shloss 51 Eodle S Solad 53 5 995 2

References

1. Biondi B, Kahaly GJ, Robertson RP. Thyroid
Dysfunction and Diabetes Mellitus: Two Closely
Associated Disorders. Endocr Rev. 2019;40(3):789-
824.

2. Hirose M, Kuroda Y, Murata E. NGF/TrkA
Signaling as a Therapeutic Target for Pain. Pain Pract.
2016;16(2):175-82.

3. Veena RL, Nagarathna C. Correlation of
streptococcus mutans and streptococcus sobrinus
colonization with and without caries experience in
preschool children. Indian J Dent Res. 2020;31(1):73-
79.

4. Leathers TD, Rich JO, Bischoff KM, Skory CD,
Nunnally MS. Inhibition of Streptococcus mutans and
S.sobrinus biofilms by liamocins from Aurecbasidium
pullulans. Biotechnol Rep (Amst). 2018;21:00300.

5. Salman HA, Senthilkumar R, Imran K, Selvam
KP. Isolation and Typing of Streptococcus mutans and
Streptococcus sobrinus from Caries-active Subjects.
Contemp Clin Dent. 2017;8(4):587-593.

6. Hauser SL, Johnston SC. Scientific literacy and
the media. Ann Neurol. 2019;69(3):A9-10.

7. Kim MA, Kim JH, Nam OH. Tea extracts
differentially inhibit Streptococcus mutans and
Streptococcus  sobrinus  biofilm  colonization
depending on the steeping temperature. Biofouling.
2020;36(3):256-265.

8. Babaeekhou L, Ghane M, Ezatzade F, Eftekhari
Toroghi S. Streptococcus mutans and Streptococcus
sobrinus distribution in the saliva and plaque of
Iranian population: Higher prevalence of S. mutans
serotypes fand k. IntJ Dent Hyg. 2021;19(2):193-200.

9. Oluwo AO, Nwaokorie FO, Oredugba FA, Sote
EO. Comparative Analysis of Streptococcus Mutans
and Streptococcus Sobrinus from Dental Plaque
Samples of Nigerian Pre-school Children with and

VEY s ,es 8 osled YA oy 5jly ySiibjs mglealan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-8771-fa.html
http://www.tcpdf.org

