ighlEn]e2]A): #1209 Al 1 % 2005 O]

ol

gl [

MENIN #4172} Fediiol & -sHIgt A% vhbA] WiEH|AE 1]

AU olzhofel Wzhekl, Aguiet ozt erel Al sHsulela ofshlet ulshela?

= = = 2
HIM|2 - 224 - O[dF - 248 - 2 - =0(Y - 24104
= = = 1 —_] =
SIAX| . Ol-x-l_?_ . 7;|.E_/I\_ olAaZl . 7I71E|-| Z1alX| 0|°47<4

A Case of Multiple Endocrine Neoplasia Type 1 with
Mutation in MENIN Gene

Se Eun Park, Eun Seok Kang, Hyun Joo Lee, So Hun Kim', Mi Young Do,
Shin Ae Kang, Seung Jin Han, Hyeong Jin Kimz, Chul Woo Ahn,
Bong Soo Cha, Sung Kil Lim, Kyung Rae Kim, Il Jin Kiml, Hyun Chul Lee

Department of Internal Medicine, Yonsei University College of Medicine
Korean Hereditary Tumor Registry Laboratory', Seoul National University College of Medicine
Department of Internal Mediciné’, Kwandong University College of Medicine

ABSTRACT

Multiple endocrine neoplasia type 1 (MEN 1) is an autosomal dominantly inherited syndrome,
characterized by the combined occurrence of tumors of the parathyroid glands, endocrine pancreas,
and anterior pituitary gland.

The MENIN gene, which is a kind of tumor suppressor gene, is located at the chromosomal locus
11q13. It consists of one untranslated exon and nine exons encoding the menin protein.

We report a case of a 22-yearss-old woman with MEN type 1, who was proven to have a mu-
tation in the MENIN gene. The patient was admitted because of repeated hypoglycemia. The fasting
plasma glucose level was 32 mg/dL. Seventy two hours fasting test showed an the insulin/glucose
ratio as 0.33. Endoscopic ultrasonography detected multiple masses on the pancreas. The arterial
-stimulated venous sampling (ASVS) with calcium showed sudden step up of insulin at the head and
tail portions of the pancreas. The sellar MRI showed a pituitary mass that produced prolactin.
Instead of a pathologic diagnosis from operational specimen, the genetic analysis revealed a mutation
in the MENIN 1 gene (exon 2, 200~201insAGCCC) (J Kor Soc Endocrinol 20:71~77, 2005).

Key Words: Multiple endocrine neoplasia type 1 (MEN 1), Prolactinoma, Insulinoma, Hyperpara-
thyroidism, MENIN gene
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SO SPAIE o} A2l g} ko] glo] uisisto] el wxt
ZAAE 32 mg/dLE A Pdo] 9lof 20021 3Yof] B

A A W84S (multiple endocrine neo- of] Widsieict.
plasia type 1, MEN 1) A o2 4% W L IR 3 g, sk A, 7
© Agke® HalrAl, A, A A T ¢ 59 719 gk 19 19 F RAE v|Eo)
ol o] FFol A sl Aslelct. o]lol] At H, 715 5 g Yr) ARdske s ARgslglal, ob
%, A I T AT, A el R E A7} AP ANy TR s W o]

5 givhar @A Qel1] =l 23elAs 19861 pives

2 5ol gJste] AAS oz ZckEl Aol thgt OI&H £74: "<t 110/70 mmHg, "4} 803/, &
A Harb 92, o]F B 1647t leh3~5]. I 183/, Al 36.2°Colglen QId7|Z F 54
T AL Z2ERI] s, A s gF dgfolu} mik=e] HiE-2- gigiek A 171 em,
L, TR 7IsdRITe] RdkElo] X g5]) 2k Alzo] 80.3 kgolairk. A4l 4 & FA4 HAlgle] vl
ofA] MENIN f317ke] Fedwie] s SHslgirlel] K 2 77kslA Hlar, A5 AR A AA
k= Blech 7| gkskow SolsiAl wbAlE EE qigick &
AR A AE B BFS2 eIy, el 5
g AR Bl AR AR 5ol & Qigiek et %]
e Aol vZ2FE glola, 5 s gldk
g Xk 224 o972 AR A7 i gl Al AP AL &
F oA FE A sk oA, W3k A2 Bl EA Al A Adeldek il B4 &
Bt At 20009 1297 1 Foll A7l B WIS 40 mgdLglov], 72417 B AAIA B
o] UEsliAa o] FHAlE 5ol SA7E el B 1841l A% gA QlEwl 9.02 uU/mL (B
Shil W hel Widzle] Hg 2ar 3)E=| ok s 3~12), &F c-peptide 1.62 ng/mL (A4 1.0~3.5), ins-
o|% W ZA glo] AWrk 2002\ 24 vHA 7 F ulin/glucose ratios= 0.33°2.% Z7}=]o] QlojA] Qlsel

Table 1. Plasma Glucose, Insulin, and C-peptide Levels During 72-hour Fasting Test

Baseline 6 hours 12 hours 18 hours
Insulin(uU/mL) 8.75 1.88 8.41 9.02
C-peptide (ng/mL) 2.55 1.63 1.37 1.62
Glucose (mg/dL) 93 84 41 27
Insulin/glucose 0.09 0.02 0.21 0.33

Table 2. Arterial Stimulated Venous Sampling (ASVS)

Insulin concentration (WU/mL) at hepatic vein

Calcium injection site

0 sec 30 sec 60 sec 120sec
Mid splenic artery 18.19 48.28 44.90 22.84
Proximal splenic artery 40.07 25.74 59.02 41.66
Gastroduodenal artery 73.59 123.04 168.35 92.19
Mid superior mesenteric artery 54.77 50.42 38.08 20.09
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Fig. 1. Arterial stimulated venous sampling (ASVS)
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Fig. 2. Endoscopic ultrasonography shows 7 mm sized
hypoechoic mass in distal pancreas (arrow)
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o A5k = Qddek (Table 1). JIEL] X &
ERolsly] Slsl Alelet B4 AARssad, 2718
Ag=s, datzds Jolld Foe WA ke
v, WRIAA Zegabdelld] Al Alel wlRe] 7
ARl 7mm =719 F27) WHAEdE (Fig. 2). 2
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J

Fig. 3. Brain MRI shows 2.5%1.5 cm sized mass at the
pituitary gland

oF ulo] vhby QlERlEo g Znke] ik (Table 2,
Fig. 1). 7|4 Z2& ZHAAM 22 34231 ng/mL
(A% 0~15), GH 0.35 ng/mL (B4 <5), ACTH 22.60
pg/mL (34 10~60), TSH 1.38 pIU/mL (F4+ 0.34~
3.5) olslew, Bl7|ke] 27157 & < (sellar MRI) 72
F 2.5%1.5cm F719] HalrAl| Aol dEe] =
2eg] AFo g Zgk=|Qc} (Fig. 3). 5 25 109
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MENT exon 2, frameshift mutation, ¢.200-201insAGCCC (codon 67),

(o) CCAGCCCAGCCCCGBCCCCCG ACCCGCCTGGC

310

JCAGCCCAGCCCAGCCCCGCCCCC J)CGCCTGGC

310

Wild type - cloning

Mutant type - cloning

Fig. 4. Sequencing of exon 2 in the MENIN gene shows a frameshift mutation at codon 67

mg/dL (84 8.5~10.5), 8F 9 3.7 mg/dL (B4
2.5~4.5)93L 24 A7} AR 303.6 mg/day
(8 70~180)oF J7i=le] gtk ¥F PTHE
97.53 pg/mL (8% 10~60) 0.2 H7HAA 7)53A1Z
27AE Bort Felst e =] ool
UMANL T =etelin] yslrAlkdEe] X85 9
s}od bromocriptines Fofslo] ZZEElL 38.71 ng/
mLE FHsigick QIEREL o g A HA
F55 Alslolof slal o] % HhAsl= B, ¥4}
15 = el 941 Fex8E 3k Diazoxide

o

TFEXNZALE 3H2ke] g Aol 4] genomic DNAE
ol MENIN §-4A} H29|E sequencingS AAJs}0]
exon 29] codon 200~201Ate]oll4] AGCCC7} A4H1=l
frameshift mutation &<1¥o]7} WAR|o] MEN 1e]]
A3t F4A; wol & EIslgle). o] At Eaad
ol Arkd thilds AAJslo] kAol phenotype't

Aol hgle] HE Aor At (Fig. 4).
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