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Changes in Neuropeptide Y-Immunoreactive Cells in the
Hypothalamus and Cajal Interstitial Cells in the Small Intestine of
Rats with High-Fat Diet

Ji Young Moon, M.D., Kyung Rae Moon, M.D., Sang Kee Park, M.D.,
Yoon Young Chung, M.D.* and Eun Young Kim, M.D.

Departments of Pediatrics, *Anatomy, College of Medicine, Chosun University, Gwangju, Korea

Purpose: The aim of this study was to assess changes in neuropeptide Y (NPY) immunoreactivity in
the hypothalamus and interstitial cells of Cajal (ICC) in the small intestine of rats fed high-fat diets (HFD).
Methods: Male Sprague-Dawley rats (200~250 g body weight) were randomly divided into two groups,
which were the control group (normal chow diet for 6 weeks), and the HFD group (rodent diet with
60% kcal fat for 6 weeks). The immunoreactivity of NPY in the hypothalamus and ICC in the small
intestine was evaluated after every feed for 6 weeks.

Results: NPY immunoreactivity was observed strongly in the hypothalamic nuclei in the HFD group
compared to the control group. The numbers of NPY-immunoreactive (IR) cells were significantly higher
in the paraventricular hypothalamic nucleus in the HFD group than in the control group. In the region
of Auerbach’s plexus (AP) of small intestine, the staining intensity of the ICC-IR cells was reduced in
the HFD group compared to the control group. The numbers of ICC in the small intestine with HFD,
including ICC in the inner circular and outer longitudinal muscle were significantly lower than in the
control group.

Conclusion: This study suggested that increasing NPY-IR cells in the hypothalamus may reflect resistance
of NPY action after a HFD, and decreasing ICC-IR cells in the small intestine after a HFD is functionally
significant in gastrointestinal motility. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 171 ~180)
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Table 1, Body Weights and Blood Glucose Levels in Control
and High-fat Diet Group

Control High-fat diet  p-value

Body weight (g) 3245+585 3748+461 0.07
Glucose (mg/dL) 1735+358 2562+252 0.0009

Values are expressed as Mean=SD,

Control

58.5 gich Wrout §o3t Afol& HolA| ekdkrhp=
0.07). ST A2 o] 256.2425.2 mg/dL, T
Z 17354358 mg/dLE A HHA]o] 2] dto] H2
A =2%tH(p=0.0009, Table 1).
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Fig. 1. NPY immunore-

High-fat diet

activity from a control (A, B)
and a high-fat diet (HFD; C,
D) group in the rat hypo-
thalamus, NPY immuno-
reactivity was observed in
the PVH, VMH and Arc in
both groups, NPY immu-
noreactivity was strongly
detected in these hypo-
thalamic nuclei from the
HFD compared to the con-
trol group. Arc: arcuate
nucleus, PVH: paraventri-
cular hypothalamic nucleus,
VMH: ventromedial hypoth-
alamic nucleus, HFD: high-
fat diet, Scale bars=100 zm,
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Fig. 2. (A) Representative
photomicrographs of the
NPY immunoreactivity from
a control (a, b) and a HFD
(c, d) group in the PVH, The
PVH contained large num-
bers of NPY-IR cell bodies
and axon terminals in both
groups, The staining inten-
sity of NPY-IR cells was
increased in the HFD group
compared to the control
group. Scale bars=100 zm.,
(B) The numbers of NPY-IR
cells in the PVH of the
control and the HFD group.
PVH: paraventricular hypo-
thalamic nucleus, HFD: high-
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2A). NPY HdubS- oFAd AE & v|adls o, 227
Ao 9] NPY Wuks A ME 86.8+1.8)7}
zF(62.6:1.5)0 vl FJstAl Frtstdekp<
0.05, Fig. 2B).

fat diet, *p<0.05,
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176 - cfstAopasty|dorsts|x| : & 143 K235 2011

Fig. 3. (A) Representative
photomicrographs of the
NPY immunoreactivity from
a control (a, b) and a HFD
(c, d) group in the Arc,
Strong stained NPY-IR cells
were observed in the Arc in
both groups, Scale bars=
100 #m, (B) The numbers
of NPY-IR cells in the Arc of
the control and the HFD
group, Arc: arcuate nucleus,
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High-fat diet

Fig. 4. (A) Representative
photomicrographs of the
c-kit immunoreactivity from
the control and the HFD
group in the small intestine,
In the region of Auerbach’s
plexus (AP), the staining
intensity of the c-kit IR cells
was reduced in the HFD

Aol FiA Ak

T NPYE olUA #9, 719,
Z3bst ¥ 9] Sk Aol 1}
st AAo] ok, Fel e o4 HAS F7

AP AR S Auko g Aake 1S Z71A7]
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2] PVHS} ARCOlA F& 2H|=|w, o] NPYS| WY
uh-SAo| Al4akslRe] pVHOA 7HE =2 FFo 7
R, A5 Arcoll 4] NPY mRNAS] 3o

Erhs o7 AFE SPE . 2 el A NPYE F

group compared to the
control group, (B) Small
arrows indicate c-kit IR cells
within the AP in the control
group, AP: Auerbach’s (my-
enteric) plexus, CM: circular
muscle layer, LM: longi-
tudinal muscle layer, SM:
submucosa, HFD: high-fat
diet, Scale bars=100 xm,
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o FH3t A5 54 A7 solvta, 54 A%
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Fig. 5. (A) Representative
photomicrographs of the
c-kit immunoreactivity from
the control and the HFD
group in the whole muscu-
lature of small intestine, In
the inner CM and outer LM,
the staining intensity of the
c-kit IR cells was reduced in
the HFD group compared
to the control group. Scale
bars=100 zm_ (B) Quantifi-
cation of the c-kit-IR cell
proportions in  the small
intestine from the controls
and the HFD groups, *p<
0.05, AP: Auerbach’s (my-
enteric) plexus, CM: circular
muscle layer, LM: longi-
tudinal muscle layer, SM:
submucosa, HFD: high-fat
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