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Studies have reported that redox signaling in the
hypothalamus participates in nutrient sensing. This
study aimed to determine if the activation of
reactive oxygen species-related enzymes (ROS-RE) in
the hypothalamus participates in regulating
neuropeptide Y (NPY)-mediated eating. Moreover,
possible roles of proopiomelanocortin (POMC) and
atypical protein kinase C (aPKC) were also
investigated. Rats were treated daily with
phenylpropanolamine (PPA) for 4 days. Changes in the
expression levels of ROS-RE, POMC, NPY and aPKC were
assessed and compared. Results showed that ROS-RE,
POMC and aPKC increased, with a maximal response on
Day 2 (anorectic effect) and with a restoration to
the normal level on Day 4 (tolerant effect). By
contrast, NPY expression decreased, and the
expression pattern of NPY proved opposite those of
ROS-RE and POMC. Central inhibition of ROS production
by ICV infusion of ROS scavenger attenuated PPA
anorexia, revealing a crucial role of ROS in
regulating eating. Cerebral aPKC knockdown by ICV
infusion of antisense aPKC modulated the expression
of ROS-RE, POMC and NPY. Results suggest that ROS-
RE/POMC- and NPY-containing neurons function
reciprocally in regulating both the anorectic and
tolerant effects of PPA, while aPKC y{| is upstream of
these regulators. These results may further the
understanding of ROS-RE and aPKC in the control of

W



PPA anorexia.

# < M4Ei ¢ amphetamine, protein kinase C, neuropeptide Y,
peroxidase, ; phenylpropanolamine ; free radical ;
brain; feeding.aPKC; ROS; brain; feeding
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Roles of hypothalamic POMC-ergic neurotransmission in the regulation of
amphetamine-mediated biochemical and behavioral responses
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Antioxidants & Redox Signalings, 2011, 15(8):2147-59.
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There are at least three documents that have been reported in SCI journal for this 3-year

research project.

1. Hsieh YS, Yang SF, Chen PN, Chu SC, Chen CH, Kuo DY*. Knocking down the
transcript of protein kinase C-lambda modulates hypothalamic glutathione peroxidase,
melanocortin receptor and neuropeptide Y gene expression in amphetamine-treated rats.
J. Psychopharm. 25 (7), 982-994, 2011.

2. Kuo DY, Yang SF, Chu SC, Chen CH, Chen PN, Hsieh YS*. The effect of protein
kinase C-delta knockdown on anti-free radical enzyme and neuropeptide Y gene
expression in phenylpropanolamine-treated rats. J. Neurochem. 114: 1217-1230, 2010.

3. Kuo DY, Chen PN, Yang SF, Chu SC, Chen CH, Kuo MS, Yu CH, Hsieh YS*. Role of
Reactive  Oxygen  Species-related Enzymes in  Neuropeptide Y and
proopiomelanocortin-mediated Appetite Control: A Study Using Atypical Protein
Kinase C Knockdown. Antioxidants & Redox Signalings, 2011, 15(8):2147-59.

Abstract:

1. It has been reported that neuropeptide Y (NPY) contributes to the behavioral response
of amphetamine (AMPH), a psychostimulant. The present study examined if protein
kinase C (PKC)-lambda | signalingwas involved in this action. Moreover, possible roles
of glutathione peroxidase (GP) and melanocortin receptor 4 (MC4R) were also examined.
Rats were given daily with AMPH for 4 days. Hypothalamic NPY, PKC-lambda, GP and
MC4R were determined and compared. Pretreatment with alpha-methyl-para-tyrosine
could block AMPH-induced anorexia, revealing that endogenous catecholamine involved

in regulating AMPH anorexia. PKC | GP and MC4R were increased with maximal
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response on Day 2 during AMPH treatment, which were concomitant with the decreases
in NPY. CREB DNA binding activity was increased during AMPH treatment, revealing
an involvement of CREB-dependent gene transcription. An interruption of cerebral
PKC-lambdatranscript could partly block AMPH-induced anorexia and partly reverse
NPY, MC4R and GP mRNA levels to normal. These results suggest that PKC-lambda,
_participates in regulating AMPH-induced anorexia via a modulation of hypothalamic
NPY gene expression and that increases of GP and MC4R may contribute to this
modulation. Our results provided molecular evidence for the regulation of
AMPH-induced behavioral response. Keywords: amphetamine, protein kinase C,

neuropeptide Y, peroxidase

2. Hypothalamic neuropeptide Y (NPY) has been reported to involve in regulating
behavioral response of phenylpropanolamine (PPA), a sympathomimetic agent. This
study explored if protein kinase C (PKC)-0 signaling participated in this regulation.
Moreover, possible roles of anti-free radical enzyme catalase (CAT) and nitrogen oxide
synthase (NOS) were also examined. Rats were treated daily with PPA for 4 days.
Changes in food intake and hypothalamic NPY, PKCo, CAT, and NOS contents were
assessed and compared. Results showed that PKCo and CAT increased during PPA
treatment, which were concomitant with decreases in NPY content and food intake, while
the change of NOS was expressed differently. Moreover, PKC8 knockdown could modify
PPA anorexia as well as NPY and CAT expression, while NOS expression remained
unchanged. Furthermore, pretreatment with NOS inhibitor could modify both PPA
anorexia and NPY content. It is suggested that PKCo participates in the anorectic
response of PPA via the modulation of NPY and CAT, while NOS contribute to this

modulation via a different mechanism during PPA treatment. Results provide molecular



mechanism of NPY-mediated PPA anorexia and may aid the therapeutic research of PPA
and other anti-obesity drugs. Keywords: PKC; phenylpropanolamine; NPY; free radical;

brain; feeding.

3. Studies have reported that redox signaling in the hypothalamus participates in nutrient
sensing. This study aimed to determine if the activation of reactive oxygen
species-related enzymes (ROS-RE) in the hypothalamus participates in regulating
neuropeptide Y (NPY)-mediated eating. Moreover, possible roles of proopiomelanocortin
(POMC) and atypical protein kinase C (aPKC) were also investigated. Rats were treated
daily with phenylpropanolamine (PPA) for 4 days. Changes in the expression levels of
ROS-RE, POMC, NPY and aPKC were assessed and compared. Results showed that
ROS-RE, POMC and aPKC increased, with a maximal response on Day 2 (anorectic
effect) and with a restoration to the normal level on Day 4 (tolerant effect). By contrast,
NPY expression decreased, and the expression pattern of NPY proved opposite those of
ROS-RE and POMC. Central inhibition of ROS production by ICV infusion of ROS
scavenger attenuated PPA anorexia, revealing a crucial role of ROS in regulating eating.
Cerebral aPKC knockdown by ICV infusion of antisense aPKC modulated the expression
of ROS-RE, POMC and NPY. Results suggest that ROS-RE/POMC- and NPY-containing
neurons function reciprocally in regulating both the anorectic and tolerant effects of PPA,
while aPKC is upstream of these regulators. These results may further the understanding
of ROS-RE and aPKC in the control of PPA anorexia. Keywords: aPKC;

phenylpropanolamine; NPY; ROS; brain; feeding.
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Kuo DY, Chen PN, Kuo MH, Chen CH, Hsieh YS, Chu SC*. NF-kappaB knockdown
can modulate amphetamine-mediated feeding response. Neuropharmacology. 2011,

PMID: 22182781, doi: 10.1016/j.neuropharm.2011.11.014. (IF:4.677, Rank:9.92 %).

(NSC 98-2320-B-040-009-MY3)

Kuo DY, Chen PN, Chu SC, Hsieh YS. (2011). Knocking down the Transcript of
NF-kappaB Modulates the Reciprocal Regulation of Endogenous Antioxidants and
Feeding Behavior in Phenylpropanolamine-Treated Rats. Archives Toxicology, PMID:
21989786. DOI 10.1007/s00204-011-0761-7 (IF:4.04, Rank:9.63 %) (NSC

98-2320-B-040-009-MY3)

Kuo DY, Chen PN, Yang SF, Chu SC, Chen CH, Kuo MS, Yu CH, Hsieh YS*. Role of
Reactive  Oxygen Species-related Enzymes in  Neuropeptide Y and
proopiomelanocortin-mediated Appetite Control: A Study Using Atypical Protein
Kinase C Knockdown. Antioxidants & Redox Signalings, 2011, 15(8):2147-59. (NSC
98-2320-B-040-009-MY3) (IF:8.209, Rank:4.76 %).

Hsieh YS, Yang SF, Chen PN, Chu SC, Chen CH, Kuo DY¥*. Knocking down the
transcript of protein kinase C-lambda modulates hypothalamic glutathione peroxidase,
melanocortin receptor and neuropeptide Y gene expression in amphetamine-treated
rats. J. Psychopharm. 25 (7), 982-994, 2011 (NSC 98-2320-B-040-009-MY3).

(IF:4.05, Rank:12 %).

Kuo DY, Yang SF, Chu SC, Chen CH, Chen PN, Hsieh YS*. The effect of protein kinase
C-delta knockdown on anti-free radical enzyme and neuropeptide Y gene expression
in phenylpropanolamine-treated rats. J. Neurochem. 114: 1217-1230, 2010. (NSC

98-2320-B-040-009-MY3). (IF:4.45, Rank:15 %).
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