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Endocrine Diseases in Diabetes Mellitus
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The endocrine pancreas secretes several hormones including insulin and glucagon and
dysfunction of them may lead to diabetes mellitus. The integrated regulation of systemic
glucose balance prevents the devastating consequences of hypoglycemia and hypergly-
cemia. This remarkable homeostatic feat is accomplished primarily by hormones, but also
by neurotransmitters and substrate effects, and it reflects the interplay of plasma glucose-
lowering and glucose-raising factors. Moreover, endocrine diseases frequently co-associ-
ate with diabetes mellitus. There have also been several reports on changes in growth hor-
mone (GH) in nutrient excess or deprivation. GH is released into the general circulation
where it interacts with multiple peripheral tissues through its receptor, GH receptor, to
regulate growth and metabolic function. In humans, GH levels decrease in states of nutri-
ent excess such as obesity, and increase in response to nutrient deprivation such as fast-
ing. Considering that GH regulates metabolism of carbohydrate, lipid, and protein, clarify-
ing the mechanisms by which metabolic changes alter GH synthesis and secretion will in-
crease our knowledge on the pathophysiology and treatment of metabolic diseases. In
this review, the effect of nutrient excess and nutrient deficiency on GH axis function in hu-
mans will be summarized, with particular emphasis on studies exploring the direct effects
of systemic signals, including insulin-like growth factor 1 (IGF-1) and insulin, on somato-
trope function. Moreover, there will be a discussion over the overlap syndrome consisting
of multiple endocrine neoplasm (MEN) and polyglandular autoimmune diseases (PGA).

Key Words: Diabetes Mellitus; Growth Hormone; Obesity; Fasting; Nutritional Physiologi-
cal Phenomena
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Table 1. The Differential Influence of Metabolic Changes (Energy Ex-
cess and Energy Deprivation) on GH Function in Different Organs

Variable Energy excess (obesity) Energy deprivation (fasting)
Hypothalamus
GHRH ? Increase
Somatostatin ? Decrease
Pituitary
GH Decrease Increase
GHRH receptor Decrease Increase
GHS receptor Decrease Increase
Somatostain receptor Increase Decrease
Circulating hormones/nutrients
IGF-1 Increase Decrease
Insulin Increase Decrease
Ghrelin ? Increase
Leptin Increase Decrease
Free fatty acid Increase Increase
Glucose Increase Decrease
Glucocorticoids ? Increase

GH, growth hormone; GHRH, GH-releasing hormone; GHS, growth hormone secreta-
gogue; IGF-1, insulin-like growth factor-1.
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Table 2. Subtypes of Multiple Endocrine Neoplasia (MEN)

Types Tumors or phenotypes Frequency (%)
Type 1 Hyperparathyroidism (multiple adenomas, hyperplasia) >35
Pituitary tumors 60-70
Islet tumors of pancreas 70-80
Other tumors (adrenal cortical adenoma, carcinoid, lipoma) 10
Type 2A Medullary carcinoma of thyroid 99
Pheochromocytoma 50
Hyperparathyroidism (multiple adenomas, hyperplasia) 20-50
Type 2B Medullary carcinoma of thyroid 0
Pheochromocytoma 50
Others
Mucosal neuroma 100
Marfanoid features 70

o BT YA PAS ol S ARl 1A Aol w2t A
13(MEN type 1, MEN1)Z} A28 (MEN type 2, MEN2) 2.2 L5
Stk MENTS §3PEAL, B, HotA] Solld A7 71%
4 S W7 5ol A MOl 7590]n] MEN2E 7
APISHIS A ES, B SRS Be.2 FAE0] o
om 514 Azlo] W} MEN2A, MEN2A B MEN2B 5.0 & 1
Eﬂl’/]-(Table 2)[36].

flo
)
m
1

[e3
e, e rlo e

o B ooz

L

OO
T
5
o ofl fo

|

T o
~
N o

i

iz yo
o
o
oo

0 ox

)
—Hz
Eh
2
B
ok
off
o
o
pac
fiul
¢
it
0
|o
3

of
ol
rir
ofX o
00
)

k)
2

IS/

P,l',
i
il
£
N
2
ol
i)

2
Ir
>,
N,
2
2o
i
4
x0,
o
g
il
e,
oZ
offt
=
B
2 ofN

X
il
,

4w
2 ox,
SN
ng‘,
N 2 O (ot
i)
oX

ol
2
i)
rIo
i r—‘
e
N
s
2

N
o
e,
o
ol
ol
o by
s
>~
e
)
=2
o
iy
-3

)

et K
2 oE o

-0,

ol

o

Jo

2

Y

4o

>

it

=l

c

f
=D

2

0,
B
i“
E

rz

mE
r_>.i
Sg
2

o, mok
o? «
=
S
r_>.i z
3
re
=)

| mu L3vt il 5100 -
2} Aol 71581 Egick MENM
Fotol 11,2 wol] 9]]3F C-RET 24t
172}2] Eoluo] 7} HgHe ol o 71t}
slol7}i iAWl ;ﬂw EEE
£ zajslo 2 27U e 54
GHA BAAE 27]0f Welsto] Wate]
ol aFsl7LE 2| mst o] mastEl L glck =)
a_u Zol) 12717} AR 53 9lo] ol it Ak o
#0] F237] Helchs7]

¢
F—ur‘l

do =3
=
Z
Jo
Lo
2Ly XN
e o T

9,

' o o
ok
2

ol
s g

-|o

=

24

o
Flr 1:1$ ohl
>\‘ o

o

-2 oy o
_|>i

iil 1%
©
JI
ro, o
1

g
£
es|
Z,
M 1o
11 o
ru>_4

ue oh b 3 o
ol
ot
o,

ok

=
> ui i
e,
d
o
= oﬁ Ho
$% 2
i)
o

o
r>~l

]_

tlo
J'1>
71'

2) CHEH| MK FHSE S S 7 (autoimmune polyglandular syndrome,
APS)
dfe] Aol s ek e R e &
o] 7}riel7] el ofa) 27) okl Uhgn] 7lato] o] &AkS

O a1
L
]

==
°

o
H

Hanyang Med Rev 2012;32:171-178



Table 3. Comparison between Autoimmune Polyglandular Syndrome
Type 1 (APS-1) and Type 2 (APS-2)

APS-1 APS-2

Onset infancy Older onset

Siblings Multiple generations

AIRE gene mutated

Not HLA associated DR3/4 associated
Immunodeficiency No defined immunodeficiency

Asplenism
Mucocutaneous candidiasis

18% type 1 DM 20% type 1 DM

APS, autoimmune polyglandular syndrome; AIRE, autoimmune regulator; HLA, hu-
man leukocyte antigen; DM, Diabetes Mellitus.
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