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Abstract

Background & Aims: Maturity-Onset Diabetes of the Young (MODY) is a group of
monogenic forms of diabetes characterized by autosomal dominant inheritance, which present
mostly with early onset of hyperglycemia, and primary defects in pancreatic beta-cell function.
Among the different subtypes of this disorder, the inactive heterozygous mutation in the
glucokinase Genene (GCK-MODY), also known as MODY type 2, is one of the most prevalent
forms. This gene encodes a key enzyme involved in glucose sensing and regulation of insulin
secretion in pancreatic beta cells. Unlike type 1 and type 2 diabetes mellitus, GCK-MODY is
typically associated with mild, stable fasting hyperglycemia and rarely progresses to severe
metabolic complications. Due to its asymptomatic presentation and subtle biochemical
abnormalities, it is often misdiagnosed as either type 1 or type 2 diabetes, potentially leading
to unnecessary pharmacological interventions.

Methods: The present study describes the clinical, biochemical, and genetic characteristics of
two pediatric cases of GCK-MODY identified within a consanguineous Iranian family. The
primary objective was to emphasize the importance of early genetic screening in children
presenting with persistent mild hyperglycemia, particularly in the presence of a positive family
history of diabetes, to prevent misdiagnosis and avoid inappropriate treatment.

Case: The first case involved a 3-year-and-2-month-old girl referred to a pediatric
endocrinology clinic for growth evaluation. Initial laboratory investigations revealed a fasting
blood glucose level of 103 mg/dL and a glycated hemoglobin (HbA1c) level of 6.3%. Notably,
the patient exhibited no classic clinical manifestations of diabetes such as polyuria, polydipsia,
or weight loss. Her medical history was largely unremarkable except for occasional
constipation and reduced appetite. She had been born at term via normal vaginal delivery with
a birth weight of 3 kilograms. She had a previously diagnosed mild ventricular septal defect
(VSD) that resolved spontaneously during follow-up.

The patient’s family history was significant for diabetes mellitus affecting multiple members,
including her father, aunt, and paternal grandfather. Additionally, the parents were first-degree
relatives (cousins), increasing the likelihood of inherited genetic disorders. Despite treatment
with metformin at a dose of 1000 mg per day, the father continued to exhibit hyperglycemia
and had an elevated body mass index (BMI). Repeated measurements of the patient’s fasting
blood glucose over subsequent months showed persistent mild elevation of fasting plasma
glucose (115 mg/dL and 122 mg/dL), while HbA 1c remained within the borderline diagnostic
range for diabetes.

As part of a comprehensive family assessment, fasting and postprandial blood glucose levels
were measured for all members using a glucometer. During this process, the patient’s 18-
month-old brother was found to have unexpectedly elevated fasting glucose levels, despite
lacking any overt symptoms of diabetes. Given his young age and abnormal biochemical
findings, he was hospitalized for further evaluation to rule out type 1 diabetes mellitus. Arterial
blood gas analysis excluded diabetic ketoacidosis, and autoantibody testing associated with
type 1 diabetes returned negative results.

Considering the possibility of monogenic diabetes, the patient was started on repaglinide, a
meglitinide class oral hypoglycemic agent. Follow-up assessments demonstrated
normalization of blood glucose levels and a reduction in HbA1c to below 5%. In addition, both

Keywords
Monogenic Diabetes
melitus,

MODY- GCK,
Mody Type 2,

Genetic mutation

Received: 02/08/2025
Published: 01/11/2025



https://orcid.org/0000-0002-9203-080X
https://crossmark.crossref.org/dialog/?doi=10.47176/rjms.32.119
http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

[ DOI: 10.47176/rjms.32.119 ]

Nourbakhsh M, et al.

siblings exhibited improvement in growth parameters over time. These findings prompted
further investigation through genetic testing to establish a definitive diagnosis.

ReWhole Exome Sequencing (WES) was subsequently performed for four family members,
including both affected children and their parents. The analysis identified a heterozygous
missense mutation in the glucokinase gene (NM_000162.5:c.667G>A; p.Gly223Ser) in the
father and both children, whereas the mother did not carry this variant. This specific mutation
has previously been classified as pathogenic in established genetic databases and is known to
be associated with GCK-MODY. The presence of the same mutation in multiple family
members confirmed an autosomal dominant inheritance pattern.

From a physiological standpoint, glucokinase functions as a glucose sensor within pancreatic
beta cells, playing a critical role in regulating insulin secretion in response to circulating
glucose levels. Loss-of-function mutations in the GCK gene reduce the enzyme’s catalytic
activity and impair glucose sensing. As a result, insulin secretion is triggered only at higher-
than-normal glucose concentrations, typically around 7-8 mmol/L. This shift in the glucose
threshold leads to persistent mild fasting hyperglycemia, which is the hallmark of GCK-
MODY.

Clinically, individuals with GCK-MODY generally exhibit fasting glucose levels ranging from
approximately 5.5 to 8.0 mmol/L (99-144 mg/dL) and HbA 1c values between 5.6% and 7.3%
before the age of 40. Importantly, this form of diabetes is usually non-progressive and is not
associated with significant risks of microvascular or macrovascular complications. Therefore,
pharmacological treatment is often unnecessary, and management typically focuses on dietary
monitoring and lifestyle modifications. Exceptions may arise in specific situations such as
pregnancy, obesity, or the coexistence of other metabolic conditions.

The cases described in this report highlight the diagnostic challenges associated with GCK-
MODY, particularly in young children who present with mild hyperglycemia in the absence
of classical diabetic symptoms. Without genetic testing, such patients may be mistakenly
diagnosed with type 1 or type 2 diabetes and subjected to lifelong medication or insulin
therapy. In the present family, temporary treatment with repaglinide was initiated due to
occasional glucose readings exceeding 200 mg/dL. This intervention resulted in rapid
glycemic improvement within 24 hours and a sustained reduction in HbAlc over a six-month
follow-up period. Nevertheless, consistent with existing literature, long-term pharmacotherapy
is generally not required for most patients with GCK-MODY.

It is also noteworthy that individuals with GCK-MODY may still develop type 2 diabetes in
the presence of obesity or metabolic syndrome, or type 1 diabetes in the context of autoimmune
processes. Consequently, ongoing monitoring of body weight, dietary habits, and autoimmune
markers is recommended in patients with clinical suspicion of disease progression.
Conclusion: In conclusion, GCK-MODY should be considered in pediatric patients presenting
with persistent mild fasting hyperglycemia and a positive family history of diabetes, especially
in consanguineous families. Early genetic diagnosis not only facilitates accurate classification
of the disease but also prevents unnecessary pharmacological treatment and guides appropriate
clinical management. Routine measurement of fasting and postprandial glucose levels in at-
risk family members may serve as a simple and effective preliminary screening strategy. While
pharmacological therapy is seldom required, short-term use of oral hypoglycemic agents may
be beneficial in selected cases with higher glucose levels or additional metabolic risk factors.

Conflicts of interest: None
Funding: None

Cite this article as:

Nourbakhsh M, Abolhasan Choobdar F, Isa Tafreshi R. Case Report: Two Cases of Monogenic GCK-MODY Diabetes in
Young Iranian Siblings with Consanguineous Marriage at Hazrat Ali Asghar Children's Hospital in Tehran. Razi J Med Sci.
2025(1 Nov);32.119.

Copyright: ©2024 The Author(s); Published by Iran University of Medical Sciences. This is an open-access article distributed under the terms
of the CC BY-NC-SA 4.0 (https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en).

*This work is published under CC BY-NC-SA 4.0 licence.

v

VECE OLT Ve 018 a5l Y 055 15l g Baiju ogle alan http:/tjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

[ DOI: 10.47176/rjms.32.119 ]

Ol 3y 59 35 (e Vot (e an
odzme Hlow Ll g5 i3 sl gs"—“"‘lf)‘-"“
Y gole o alols 4 sum slacug o 4 o S
olizmed Alc pglSsen .00 VYO 5\ VY mg/d wols
)‘).é V‘—'l—’o W—’ 6‘)4, G (S 009t 4O
aS o d;d»‘5:;)d od‘9$t5 Lacl PLQS 9 )L°%€ j|.dkd5‘o
L1y ailbeojlam el g0 5 Liil meo slo w3
30 a8 0bled S Az 80 40 g allS S ZegSolS
yy 0algils by Laewl ool ools iV Jgus

sl S8 cubs asens b yol,S o e

wlael e 5l L caelis 93 4 Lib (g5 A8 aunlie —) Joua

odlgils
Sy sl ¥ s A8 [ ERPESV 3,8
(mg/dUic i (mg/dL)

WY AV ol

ARIA) ay

Yo 0

aa A

WY a¥

WY 0

Wy AW

YY- VEA e

Vay VoA

ARa 1 \Y&

wa aA

Yyy \YA

yyY ARRY

aA VoY

M- VEY 5

Yo WY

aa aA

YA )

aA w4

YAy AN

WY wa "

A VWYY

VY YA/

aa WY

WY \\ig

VFY V¥V

ShlSen 5 (i35 Lge

doddlo

Maturity onset ) §gby £q,—o L lile> calys
51 o5 =45 (diabetes of the young (MODY)
Solae ¥ oggi 9 ) g cubo L as el Sl ke
8 g9, wlwl o MODY auseis ail oo
(laie J—s 90 JBla> j0 ol 0925« I YO
by 5 b slo sl glooly sl ogzg pus
LV ) s e plasl [958 elo—udl s
(V) caloas oLl MODY £45 V¥ (g 4

L solewm onl p2 cnyel—s (MIM #606391)

ol Elsl oo a4 Ga—o )0 Y Sgu> o
56 48 el (MODY2) (g los 01l ¥ g5 D!
0F 2 00aS JLedpd SeSusg e i S
355 ol 2ol (GCK) (MIM #125851) jLS 55 55
i Sl b SIS 4y 1, 5515 45 1, o]
Oy a4 LS 55l w3l WS oo (5 NTAT S
oSk sl sladsbw )0 Gulgidl i g
LI MODY2 4 s oy jles 05—l o0 a5l
Ol i G2 sl oYL alliw abais
P RN NP TR DUMCINE
AU (s 5 o lea 10-99) sl
Bl hles Cnl 5o Y sSwgs,Soe (B)l5e 05 (o0
o 25 oS e 3 52 il 5 0Bl
392 5 S Sl by S ade 5 calogs
2, 65k Gleys 4 g,k abis b g 9o £58 2abis

()

390 (5 yr0
iyl sl aele Vg Jlow ¥ 220 S5 o) 050
S aoy 0 40 093 00,5 dxxl e vae S S 4 0l
5 dL/mg V¥ Lol (95 o o a8 _iole;l adsl
ol codle jsau jlas 09 £ Ll c1THDA
P Csn 5 05 sl s Akl g o
5 pF stk olaly ool (8 aln ool
30 > VSD S dlws 090 0,56l Y W5 39
Se5 b (6K jo a4 cils goljes B,550 18 o5
Gy § leold Zloosl mally 89 ouls diy 955 4
Al o (S908 253 9 gac yan) S 40
D Cate (S50 5 4w o) Cablis (Solgls


http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

[ DOI: 10.47176/rjms.32.119 ]

e il b Jlosys il 5 alys > GCK-MODY Sjsign s

ety 2LS L SIS S e S
slmly falS pizmes 5 (Vmax) 55U
$&Shes NS (ol sgboe eF9n Sl
Sgen ol it LU gomdS il 4y e
(8) sl Y £55 MODY aaieiie oS

GCK 05 58 lzme e 700 5 G e el 4 b
(F) Casl 005 )35 MODY2 L Lo e

slodel aon ;o LSy S99 Sz 9975
S e awli ) Cdle Jlogsesl il )y (6651 conlgils
Lo onlaasls cobs odb asls a5 j0y 50 s o)
el ol callas cole DYs 0 35290 (sloassly
LSsT e (3 wlél GCK-MODY L S
L SOl s 80,8 b Sl i 5 S o aazl o
(V) gl oo lulis Solay glaazil

03lgils 5l 5o |, GCK-MODY _apseis mlis ol
055 0 (S iales] Cenl g oS o amli
Solgls aal w g ads condS n olls af
(ol S (3Me Cle jo g e Sl
V) s s 05T

GOK-MODY 5o 5 3/ b ol
5 Jbgsel sl g 5l 5L (MODY?2) g4
aS Wi oS | LSS5I il etisn GCK 5
doe ISL lh sledsho )0 SIS S lsie o
WS oo a1 el (g5l bl 5 00,8
A\)

sle g o Loss of function slo g 5/
aS ou—3 S8 5,50 uiils) GCK o missense g
(o0 (23Rl YVY Condso 50 Gy 0 oS
RO NC JPR SNSRVIIPIN: SNt JOu
b ol )0 L sla ol IV 055 o 3L
el sl 5 s o ot 25Ty 5515
&, (78 mmol/L) Jb 3 o> 3l 5YL 35615 o lasd
(%) a2o oo

Azl )3 Jomseilio jl il b slo T35
5 > Ygore GCK-MODY )l Loy ;o Ll 08
(99-144 , A.-—bdmmol/L osgaswe yo Jlosly

3 G AYXY—=0.2 sq0=HbAlc o ls I 3mg/dL)

VECE OLT Ve 018 a5l Y 055 15l g Baiju ogle alan

o]

Slaole it 5 Jlw S g lon jol T 050

wlye 9 09 (Gdb mdly @de W36 ol )5 &5 59
3leaale oy psbiiey a5 loj il JEe
Sl g0 ¢ Ll (g3 i b ol cwlgs (o oolgil>
Oyguods 39 Cud Lacl pled (l3e (slaoseg 5l
S5 (pl ez WB polie a5 Wl advin Solad
Loyls jl8 sz o polie 5l 5YL glosgases o
Jlexal Sl 0 latin it mlis 9 by e @ 4295
S jlem 9 0D il SO ggl calis an D
Ol jbo ) mansets 318l 5 i slo o)
) lp e (g 5L Tl s S g
By (Shke 45 ad 48,5 (Db fenemlgS A i
Dl Sy Sy gy Sl ar bgy e slo (g0l (]
o5 a0 Sl 4 azg by S )1 ke &S
o oleys 4 Sodigige cobis 4 M oyl
L 0,9] Jui g g a3l 93 B onals glag,lo
Sigign s 4l Jaio b aains o il
b g9y WlelSla; 2 B 55 03l 5 slew sl
A5 13 b &) 5o Lo (s a8 4 Sllla o
Oizes (S8l alS D ;4 pi Al (nglSsen
Lree—id bl 4 a)Sl..x.«., Sgups 99, I, g,
A ol eolgils (gl Seass b)) ol g9 58

lpasily

(Whole Exome Squence) #4551 JolS" oL Jlss
e g oy olp lew 20 0dlgils g e e o
S Gl 955 0) kil 1 a5 s ploxil
LS 5S5LE o5 o missense ©Ka50e s
(NM_000162.5:¢.667 G>A; a0 5 oLl
cdlly ol 93U jols a5 Jl> o p.Gly223Ser)
HGMD 4 ClinVar slaolSoL jo calyyly opl 0g
s 3 00l azzLis variant pathogenic ylgixgo
5,15 MODY (MODY-GCK ¥) Jole :lsings
wolgils g ac aim o g ol 0ezg il ou
(F) S (oo 2l ) I Jlogl 2l g

5O emeda sl g as adosls i Olallas
0sile ¢ oo 3T cdled malS 4y e Ygere GCK

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

[ DOI: 10.47176/rjms.32.119 ]

e el GCK-MODY (5 ,le 5590325355,
ol

o b il 3] Sy o 3 ol s
Sigige aled g9 Gl e (Lo (Sslie
2 O N0 Y ggi ol s el S
S92 ) g Calis a il Lol iaslogs aie;
5 039 IS (@l w3y Sl agycnl 51O0) 8l
S 2575 Dyge0 50 (Srarlogs glacsoly il (ous)
Ogdisn dreg (Sl

solae (ol @ dxgi beoslgls cpl e o
Oles® il p e S dee Voo YL (g5 08
Syste 42 2 ol ol i ST 5L Ly e
el g celw T (2)e j0 (95 08
Ao S dale £ 5,80 wAlc uelSaen

Lol e o3l 29,10 leys o150 el yo ax S
L Jsere a5l 3YL (55 w8 L pliless (B 50
slogyls 5l cBge ool wl c ! Ko ¢ Sl
Se oS 33525 0dlgils ol o . b dde laaileSy
HbALC 5 ;595 polie Sgngr e alilSl
» @l pleyd (A8 lillhs b wiz e b
e 5355 Ygona MODY ¥

alw o il Gapdd conddS a0 jlo o
Sl oolgils )0 o5y 4 ol cde (Solsils
3 Lsoe MODY-GCK Loz agly caigl iy g
1970 Slileyd 5l Ll & (S pansds oS
b oo (Gl Co e e Sl S (0 (620
90 a8 o Lisliaud (5,5 ojladl aulad co s 5
Ailgine S g sl oolgils )0 dilres 3l o celu
4z 81 a5l adsl 8Lt sl 6350 5 eolw (s
P 30 (S 53 e o3l Vgane gyl Loy
392 b ol ks b o, s 3wl
Jo o3l omls 539 Sl S Lossly 5l
58 s 42 5 o) Jeisilya b ailsS slag o
cled S8 sy g 08

http://rjms.iums.ac.ir

-

ShlSen 5 (i35 Lge

0030w i8I L Sl o158l g Jlw Joz
09t 9 Cedle s cdél calio )8l 0p B o
(- )3!95_“155)5_._4 oolse )_la_‘> L cd, i

ul)l.o...a as Ll d/).c?/w);..wjuwu
O3> A8 5 e Cdle a0y Lel GCK-MODY
oLu_w‘Yl)\ &ywlaol)u_w‘u&o&‘w)‘é;w
Ll 55 Ko o)l (59,2 Vgens (29)l0 (leys
OF Q) (Sl asle) el>

18-+ 590 Himo gdldiil 9 ST Carad/
39 g0 0318 Cos GCK jo iz 4 MODY o )l50
sloigs sl aliss ges Voo 5l i
adhie aan wala i s liSdisease-causing
MODY2 a5 oas el ol o5 0 Lasishotspot
A 50 0840y amie (SGj 09,8 p Sa plyed
shosliie o (5100 5 Gleys 6N g out a8 3
(OF AY) wsLMODY3 LMODY 1/HNFIA

M 5055 aS aias o i 3590 90 (3

53 ongd ey (@Dle ods g BrdS oS oo
O yguo 5 u.w‘ O udte  Solgls anlis jgua>
Obdse olgieay ol il 4y ( Sy Gialejl plnil pas
NUUETNED | COpRVE S S G G S B
59l a9l loys 4 g5k el GCK-MODY
IS @l w0y S s phite b L e
AS oS o w5 sl Olallas (V) 09—i oo
5 heiS goclS e 4 i GCK (o slaiez
D yNdy g S god 85ty Fgons 4 Wgl ol
aisle ols Lyl jo Kol Slojogle winsls
09> 98 bl eslgils ul 5o () o)l olyee
o b Lact plas jolag 5l Gy el g0 g il
shlo ol 3l o as sl i gl o b pladl aian
WB L olyen Ll ks ol e ((S55 iz
Lol oo8l g b oo onol i 138 5l g g

VERP OLT Ve 18 d gy o)l Y o5 1§l 1o Baisju gle alan


http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-12 ]

[ DOI: 10.47176/rjms.32.119 ]

e il b Jlosys il 5 alys > GCK-MODY Sjsign s

sensing. PLoS One. 2012;7(1):e30518.

5. Capuano M, De Franco E, Gloyn AL. Disease-
causing glucokinase mutations are associated with a
reduced catalytic activity and thermal instability.
BMC Med Genet. 2012;13:82.

6. Lopez AP, Vega Al, Vela A, Martinez-Monseny
AF, Hernandez E, Campos-Barros A, et al. Over 600
GCK/MODY?2 mutations identified without a single
mutational hotspot: review and report of 17 novel
variants. Diabetes Res Clin Pract. 2016;113:150-7.

7. Chakera AJ, Steele AM, Gloyn AL, Shepherd M,
Shields B, Ellard S, et al. Recognition and
management of individuals with hyperglycemia
because of a heterozygous glucokinase mutation.
Diabetes Care. 2015;38(7):1383-92.

8. Osbak KK, Colclough K, Saint-Martin C, Beer
NL, Bellanné-Chantelot C, Ellard S, et al. Update on
mutations in glucokinase (GCK), which cause
maturity-onset diabetes of the young, permanent
neonatal diabetes, and hyperinsulinemic
hypoglycemia. Hum Mutat. 2009;30(11):1512-26.

9. de Souza RB, de Medeiros Abreu G, Bernardo
MC, Tarantino RM, Rodacki M, Zajdenverg L, de
Andrade AF, et al. Clinical manifestations and
biochemical features of GCK-MODY: case series.
Clin Case Rep. 2025.

10. Ren Q, Zhang P, Pang W, Ma Y, Gong S, Ba T,
et al. A Comparison of Daily Glucose Fluctuation
Between GCK-MODY and Other Forms of Diabetes.
Diabetes. 2023;72(6):812.

11. Rudland VL. Diagnosis and management of
glucokinase monogenic diabetes: systematic review
and case series. Pediatr Diabetes. 2019;20(5):595-
605.

12. Passanisi S, Salzano G, Bombaci B, Lombardo
F. Clinical and genetic features of maturity-onset
diabetes of the young due to GCK mutations.
Diabetol Metab Syndr. 2021;13:51.

13.Dai T, Yang Y, Zhang J, Ma X, Chen L, Zhang
C, et al. Exonic mutations in GCK induce
biochemical abnormalities. Front Genet.
2023;14:1120153.

14. MedlinePlus G. Maturity-onset diabetes of the
young (MODY). MedlinePlus. 2020.

15. Ellard S. Diagnosis and management of
monogenic diabetes. Arch Dis Child.
2016;101(3):272-

VECE OLT Ve 018 a5l Y 055 15l g Baiju ogle alan

\¢

9 éﬂ-’) sl exr ‘C)-.’.‘*l‘ﬁ x.J"’lS M-*l—") L
Szl gl b ools sl eolaiwl g o plowl Sloyo

0,5 ol gLtk ale

N ol

o imes 5o BB aneS 0l b aslas oy
) VL Sy Y R G 5 ST —|
S35 pole oK —uils IRIUMS.REC.1404.575
ol oy plosl ]l

Shlew cpadly 5l o8 ailol8T cul s, o
ools ‘SQJ-C )l_w.a.a | 9 ;io...a ) 6Lb‘rw)).v ‘bl.?u‘ 6‘)4
el 0als Sole ) Gledbl  Siloyore g 0,5 35

ol ey lio
doosls Julow allas gl 2l o >lb Jolye slos
Jgimme o i Loy llie ol (sl 9 )0
el ool ol (P90 g ,5S0)
byl Aoy (D) e S0 W (rizen
allio (5,55 ) 5 00905 Cupg |y (hlew (o8 (s
ole 3 1Sy Ll adlesls all)l a6yl i
Oialyrg g eole Aozl o Jlagr il

ol Al Sl dllie o5

References

1. McDonald TJ, Ellard S. Maturity-Onset Diabetes
of the Young: Identification and Diagnosis. Ann Clin
Biochem. 2013;50(Pt 5):403-15.

2. Christesen HBT, Tribble ND, Molven A,
Siddiqui J, Sandal T, Brusgaard K, et al. Activating
glucokinase (GCK) mutations as a cause of medically
responsive congenital hyperinsulinism: prevalence in
children and characterisation of a novel GCK
mutation. European Journal of Endocrinology.
2008;159(1):27-34.

3. Elias-Assad G, Saab R, Molnes J, Hess O, Abu-
Ras R, Darawshi H, et al. Maturity onset diabetes of
the young type 2 (MODY2): Insight from an
extended family. Diabetes Research and Clinical
Practice. 2021;175:108791.

4. Garcia-Herrero CM, Gutiérrez-Nava MD,
Antufia LM, Moreno JC, Fernandez-Marmiesse A,
Urraca N, et al. Functional characterization of
MODY?2 mutations highlights the importance of the
fine-tuning of glucokinase and its role in glucose

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.119
https://rjms.iums.ac.ir/article-1-9148-fa.html
http://www.tcpdf.org

