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Al R 52 (RO G E R RS2 LR ) B
BREINEE - HREREGNZZET BAER
AR - AR - RO I AR A m
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HECRERET T RER O D RE A AR BE R 0
HATR 2 W AT o 15 Mauras B i
3 (Horm.Res 1996) it BH 75 & S 1y 79 52 iz Bfy
PREEAE IS N s o e M IR R B e
5% (GnRH) Ik fir 3% i1 > #% Bl M IR 3SR (Follicle
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(GH) 541 = 1 A B iR 2 e b R BRI S 32
4 K [KI-F (Insulin-Like Growth Factor—1, IGF-1)
fETt - IGF-1 {E I EI B B A Rl - KB B A
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AANE] - HAJERER - BRI EE SRR
IR EI S AR N > M EREREAR - H
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TR ERRIE IR » #AEEER kisspeptin {3 57 {HEAE
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Kisspeptin (KiSS1) 5& KISS1 & [K 1y ik &
Yy - KiSS1 fEEAMHY C Kbty » —Me#H — Arg-
phe-NH2 [#%1] ; &~ -RF amide 1% 5 7] DL
i% G protein-coupled receptor 54, GPR54 » A Fy
KiSS1 3% (KiSS1 R)  KISSI B K 2 1E
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IERE /N LB AFHRY R BN - 3B L 5e R
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45 B 5% 5 - Alexander fll Clarkson 5 ¢ (19
W Fe R BB AE NS AT - FREB RS
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AR AR JE SRR A TIRE
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GnRH jifl £ 3lf A~ 2% B e 3 32 52 #2 o (estrogen
receptor a, ERa) FIHEBIEEEESZHE (androgen recep-
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mRNA WYZFRGELE LBV E R - (HR R
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HEEHRAEZEENIER - WFREER - 1
M I M K B, Kiss1 Rl Kiss IR F& K] > 1F 5 &
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BB IATERR R BT 2 7€ GnRH 43 UABRAR » AT
LLKiSS1 ZEERY Y 5 H BB 261 GnRH jiff
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#% Kiss1 BUE » 1 K 90% B9 BB GnRH
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GnRH Jjift £ 7T B9 3 8 & 2 1 [K1 32 T 09K % 3
Bi 10 o E /N B IS Y g0 8 R RS AL B2 I FE R
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EAE B A AR I FE - 1 H BRI EE &
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KISS 1 B [K # 5 1HY Kisspeptin & GnRH Jiff
OTHEERN REFEEECH: - A TER R E
T ETR T o N BB 52 BERTER 2 kisspeptin
HIRF B AT RS =B - TR+ (BRI
(adiponectin) ~ 3% (leptin) ~ FZFEFE (AR
y —&EE TR ) AImRARSHK (MBI p ~ 58YREK )
YL KISS 1 #2275 &S - §&F
SRR BBl S A2 FE D RERVAE FF BLRE B AR RE 5 YU AH
B o JE SRR Bk 352 S M IO b e £ ) e 7 ]
AR - a8 Ry 2 22 B RE B AR AR JE A 15
PEZENENR T - EMEHET T w53 GnRH
PITERI PTREZ & KiSS 1 FY/ & o ZRTAET
g BH » JEF A DUE B AF IR Kiss1 S Ty
B 20 LR - S B BIER R RS
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i AMP-activated protein kinase * (AMPK) g T
Fr i 5 IR % Kiss1 mRNA 8§50 B B 135 1
T 522 GnRH YRR o e 3 R A% )
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AN SR MEBGR AR o B9/NEL - H
B2 R R R H A A/ N RS 5 il400 SOST
AIBR/NER - AE T I iR Hh DT ARG E [h) 5 [ 5
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HJEEEL 1 Kiss 1 FEAMMH » ERa AYBRE AN
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Ta R 8 B Y 20 1 B — B mT i Ry 1R Ry
— M E R 28 740 - BREET RIS
IF - E g R #S IR R IE B iR R
A& o SR b o P PR P R S e
B N B R E L - BN M R R RE
53 PO PR 1 2 R e R e A ) 4 DL 8 35 R -
8758 oy e = ISt £ (S R o A e i
MBI - EERTEY 178- fEFE (B2) &
I 3R 24K o (ERa) LENRIBIEARE B -
RR b B BN YR (OVX) A MBI %
B R AR A E2 w] DUE B /MRE SRR -
REES S Ji] 52 M S R TR0 - v ek R 13 R e 2
PP E 2 a4 B 8 - ISR
B B AHEE PRI Nestin-Cre 35255 0 1@ 14
ERo fRK1% - B BE /RO E S#E SR
EHIEFH SRR F LIEMER POMC-Cre %
R ERa AR FBL - /MBI B e fe T 38
JEF T o 1675 WfE /N BB Y (Esr1Nestin-Cre Fl1
Esr1POMC-Cre) 5 » 1 S BR fily £ e 1 5 & 1Y
IOV T2 LA 1 B e T ] e A s A B A RF
TE e E R EZEIEH o SR MR E R
EEHL - B NPY B0 AgRP ARC jifi € T 1. 57
JEE St B R DA/ N2 A -
KNDy jifi#870 LL =FH i A K > KiSS 1 » m A8 i

ik B (neurokinin B, NKB) F15# 5k if (dynorphin,
Dyn) By R Ed £ o B2 AR T ISR
(arcuate nucleus, ARC) H11Y 35 5l ffd B GnRH/
LH ki 2 AR B UIAHER - B AR T ny 3R ET A
HEIEM - K1 - R KNDy #1097 5% #t o [H
A AE AW B RiR A 22 o BT SCRTA
ARC F R Z Y KiSS 1A T 3R 5E ERa © 1M
Kisspeptin 25 2 i 61 1 1 AL /N R DL s A BE
HEBEIEAEFTRES] - AT » ERa B2 ER
P Kiss 1 253 30040 22 1 B M A28 Bl RE 3R T
Kiss1 ARC jifif&IT » M2 S205 [ S E
HEHREEEH o FRAIAY Kiss1-Cre &7 EL K] ERa
AT R Kiss1 » s 14 /N B 75 B TR E) -
A8 0 Kiss 1 ARC it € 7T B 41001 1 A B 8
W o #EPX ERo FERE K Z B NPY / AgRP jiff
TCHEAEAE » (HIE 2078 2 R AR i AR T A
AGHNH Kissl ARC i€ IT « 76 B REME/NEERY
ARC 8 VMHv1 1 > i ] AAV2-Cre HY T2 #3 5E
M {EE DU 5Bk ERo KR » (Ea B H]
HZAUEL E ARSI TR - TR BIEER ARC HR
#J ERo EEGRZII KB B R e R -
SEHRN THTAT R A BB FH R BN RE © £2
o — BB BRRRE B S A S B SRR E IR E
AR

Kisspeptin-10 (KP-10) £ BMP2
(Bone Morphogenetic Protein 2)
FIERIMEREE
BRI ST E R ZE %A
FIFRTE -« Hor PRSI FoBEER - M
iIE (signal transduction) ~ ¥ 3 il 55 43 Wb (para-
crine) % T HEA - Hp» EEEUEEH
TEMERFE IR E By B A PR © BMP/Smads
Wnt/B — catenin 5z OPG/RANK/RANKL & — 16
8 B IR T T 528 Ry 15 W - BMP/Smads
Wnt/B — catenin FY{E EHIE ¥ E g BB
OPG/RANK/RANKL Y15 S 8% 3= 252 B5 )
W o A E AT SRR B P 28 B 20 7E C3H10T1/2
HHREPE - KP-10 353 BMP2-luc 3 M4 37 34 1
Smad1/5/9 9tk B& (b 09 BL 5 - C3H10T1/2 #fl i
MRE—REIEE R/ DR IR IR E R BA
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SE 0 B Ao EEKERIIIEME - BRI
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T - HRETEESMEEIY) 2 A 88 9 Smad 28
H o WF5E3%HH KP-10 #F C3H10T1/2 HifE iz
AR b o FRAMEEH KP-10/GPRS54 {3 5% 50
B NFATc4 /1381 BMP2 2% 53 375 3 5l 5 #H i 43
b - BMP2 #YH 53 AEH 38 Smad1/5/9 BEE{L
WINT BE RERIRERGE -

AL M

EIEE T ENTRTEETE - Bl
1E C3H10T1/2 itk o w852 21 55 E g5 At it
#4531k o #& FH KP-10 & B £& /Y C3H10T1/2 #f
MU BN T BB BRI 25E - A5G BMP2 1Y
mRNA i BMP2 #9 % B RS & LT - KP-10
i % GPR54/NFATc4 13 9% #i bk R i BMP2 #Y 2%
FE R - B8 #% 3 % BMP2 5% 5 1Y Smad1/5/9
Tk B AL - B4 0§ B AR D S [RT 400 DIXS A
Runx2 My RE- B L BEEBHEEN
(BMP) 12 1 8 §% [K] 1+ 401 Runt AH B #Y
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£ &5 (DIx5) % o £ C3HI10T1 / 2 i | - 5
FH KP-10 JiZ B A9 55 2 B 5% 4 DIxS Al Runx2 1E
GPR54 HHYZERL 5 © 18 45K K » BMP2
EHHEKP-106FREGH S WEN - §% BAr
St - SEEEEEI I KP-10 / GPR54 [E9R{EEZ A
EY) BMP2 2 EE R M E - 2 {HEFK
e EE Y At — S5 - Ry > BF
HARY BB FERA KiSS 1 A1 GnRH & T 2 R
B M E &R MR RE AL KiSS 1
1 GnRH AR LA & IR 2 H - HAA)EE
N EH$HY kisspeptin-KiSS1 R-GnRH FHE% AR il
HEIAVBAEBEYIRR - Rodin®® 2 (1990) fE
FHEE 7R SORT e BT 2 B - RS2 MEAUAE 35
RMES B R E B e - ANTENT 30 BRI IR B S
2 AN BHIG R © Recker? 57 (1992) FE FH B¢
- B SN W IS T Bl B B AR 21 - B
16 30 R E B EMN - B2 HKE
AR F IR OBCHTNE 14 > A ERE R X LR
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JE Bl

LR B R IEEEEIER - RAEE S
B HIEIE F5E (Kroger, 1993. Matkovic, 1994)
Lu®® % (1994) #8117 2 B S MEAE 5 2 b i
IEAIRERE s MR 17.5 5% - Mk 158 5% -
BEAh » 2201 e S % B B B R Y A Ry
14.1 5% °

—MERET T EBER SRR Z2
DAZ M #E AR e B AR RE SR i Ry e A B « SRE
F o BB RO HE M B R Ak B
FEE B EWVFERAM - EEEEBEE
R BAEBERBRNGEREKX - K2 EHE
BRI EGERIEE S BN EL RS - B
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Bone tissue is a living tissue that is constantly being metabolized at any time of life. Old bone is constantly
absorbed by osteoclasts, and thereafter osteoblasts continue to work to form new bones. This process is bone
turnover. During childhood and adolescence, the body produces new bones faster than it breaks down old bones.
Therefore, bones will continue to increase in bony structure and density. Taking women as an example, the fastest
bone growth occurs in Adolescence to about 18 years old. Most people reach peak bone mass around the age of 30
to 35. Then the process begins to slowly decline due to the normal aging process. If the peak bone mass is insuf-
ficient, as time goes by, it is possible to lose enough bone mass, which may eventually lead to osteoporosis. On
the contrary, the higher the bone mass, the quality of bone can be maintained healthy. The development of puberty
depends on the development and changes of KISS 1 and GnRH neurons. Adolescent maturity may also include
the development of the coupling pathway of KISS 1 and GnRH neurons. The kisspeptin-KISS1 R-GnRH signaling
system of the hypothalamus is closely related to the onset of puberty. The serum Kisspeptin level of girls with central
precocious puberty is higher than that of normal girls. Therefore, serum kisspeptin level may be used as one of the
diagnostic criteria for central precocious puberty. The Kisspeptin-KISS1 R system plays a key role in the activation of
the gonadotropin axis, puberty development and the regulation of reproductive function. In other words, Kisspeptin
is an important regulator of the reproductive system, and Kisspeptin cells in the hypothalamus are the central link
that transmits sex hormones to GnRH neurons. However, the relationship between the expression of KISS 1 and
Kisspeptin nerve cells in puberty needs further study. Peak bone mass is the period of highest bone density in a
lifetime. Half of the body’s bone mass is grown during puberty. If the strongest bones are not developed during child-
hood, very bad results may be produced decades later. This may increase the risk of osteoporosis and fractures
in old age. Among the factors that affect the quality of peak bone mass, the quality and density of men are usually
higher than those of women. Before puberty, the growth rate of bone mass in boys and girls is similar. However, after
puberty, the bone mass of boys usually increases more than that of girls. Estrogen and testosterone are essential
for the growth of bone mass. Girls with early menstruation usually have higher bone density, and girls with frequent
amenorrhea have lower bone density. Because KISS 1 appears to be the most important factor regulating the timing
of puberty. Therefore, the physiological abnormality of KISS 1 or related genetic abnormality, may lead to osteopo-
rosis in old age. It also offers new possibilities for diagnosis, prediction and treatment of osteoporosis. (J Intern Med
Taiwan 2022; 33: 347-354)



