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[(HE] B8 - ¥ &P AR (idiopathic central precocious puberty, ICPP) g Z AR T 25 A i R 14748 b J He 5544 i
840 (body mass index, BMD) . PR ACE AR, JiE - HHC2020 4F 8 H—2021 4% 1 H % 1 i 8 o~ bt s JL 28 B= Be A1 B Y
56 4l ICPP 4 3 % 46 Bl [A] i 1IE % R & B L M4, 4 A ICPP LA IR . W 2 el B m . BT, 113 BMI AT
AR B EZE 4> (body mass index standard deviation score, BMI SDS) ; #iM Air 47 4 2 (19 L 75 AS 16 A1 307 25 1 07 R i 1y e 138, 4G
ICPP 21 4 # (/) 3% #% 4= i % (luteinizing hormone, LH) . {2 UH0E il % (follicle stimulating hormone, FSH) (1) JE i {H A& (A
DL R e — % (estradiol, E,). PEE 254 BkE M (sex hormone-binding globulin, SHBG) . & Z H/E K -1 (insulin-like growth
factor-1, IGF-1) /K. X422 AR M IR R BllRE MY (gonadotropin releasing-hormone analogues, GnRHa) &) B4 # B 34
A, CESE BUBE 1 48 B ICPP Zr 38R Y7 i J LI AN 10 R0 25 M iR i ¥ v B2 o SR FH 225038 46 [0 U5 43 W LT85 AS T R i 85 MR s s 1 5 4%
TR hRA A et 4551 - WICPP AL # ) BMI, BMI SDS = TXF 21 (P<0.05), {HAFAIEANEES N iR 5 BMIY oA et (3
P>0.05), Q5% B L, ICPPALAEA PUMER (arachidonic acid, AA; P=0.001). n-6 -+ "B FikR (n-6 docosapentenoic acid,
n-6DPA; P=0.000). n-3 .+ "B TJHER (n-3 docosapentenoic acid, n-3DPA; P=0.005)., —+HkTi}fR (eicosapentaenoic acid, EPA;
P=0.010) ., —F 8k /SMf& (docosahexaenoic acid, DHA; P=0.003) . Bin-6 Z M FIiiE G R (n-6 polyunsaturated fatty acids,
n-6PUFA; P=0.049) /KF-HWFRL, 25 AGIH¥E L. OilifE (oleic acid, C18:1n-9; P=0.036) . E kfif R (gondoic acid,
C20:1n-9; P=0.030) ., WM (linoleic acid, LA; P=0.020). y-WJKER (y-linolenic acid, GLA; P=0.010). o-F KR (a-linolenic
acid, ALA; P=0.009) J¢fn-6PUFA (P=0.041) /K-, 15 LHIE{ESEIEAME; EPA (P=0.049). DHA (P=0.046) /K55 LHAERE 5
A ; EPA (P=0.020, P=0.002). n-3DPA (P=0.003, P=0.001). DHA (P=0.007, P=0.028). Ain-3PUFA (P=0.012, P=0.011) 7k
V-5 FSH, E2 JEREEEMAHIE; i n-6PUFA/K n-3PUFA HLfE5 FSHILRIE 2 IE MG (P=0.002); FSHIE{H . SHBG. IGF-1/KF-54f
B IR iR A (3 P>0.05) . @Z 34 H GnRHaiRy7 )i, ICPPL# C16:1 (P=0.001). C18:1 (P=0.001). C20:1 (P=0.001) .,
LA (P=0.013), GLA (P=0.013). ALA (P=0.032) /KFEIAIFHIBIR TIE, M AA (P=0.001), EPA (P=0.000), DHA (P=0.025) /K
FEIRITHTH BT . 4518 - ICPP L A A B kAR, R RN IRNNE 2 A8 ViR /K - 5 BMISY AR G % B X GnRHa /Y7
AT 520 ICPP 2 B A AN A B IR Wi R AR, 2RI A 28 B D5 K 1 55 M S /K g A e
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[Abstract] Objective-To analyze the changes of unsaturated free fatty acid profiles and their correlations with body mass index (BMI) and sex hormones
in idiopathic central precocious puberty (ICPP) girls. Methods - Fifty-six ICPP girls who were hospitalized in Children's Hospital of Shanghai Jiao Tong
University from August 2020 to January 2021 and 46 normal undeveloped girls at the same age were selected, respectively included in the ICPP group
and the control group. The height and weight of the two groups were collected, and the BMI and body mass index standard deviation score (BMI SDS)
were calculated. The concentration of serum unsaturated free fatty acid profiles of all the girls as well as the basic and peak values of serum luteinizing
hormone (LH) and follicle stimulating hormone (FSH), estradiol (E,), sex hormone-binding globulin (SHBG), and insulin-like growth factor-1 (IGF-1) in
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ICPP girls were detected. The girls who received gonadotropin releasing-hormone analogues (GnRHa) treatment were followed up for 3 months. Finally,
48 ICPP girls were enrolled in the follow-up study. The concentrations of serum unsaturated free fatty acid profiles before and after treatment in 48 ICPP
girls who completed the follow-up were compared. Multivariate stepwise regression was used to analyze the correlation between serum unsaturated free
fatty acid profiles and various indicators. Results- (DBMI and BMI SDS of the ICPP group were higher than those of the control group (P<0.05), but
there was no correlation between the levels of various unsaturated free fatty acids and BMI(P>0.05). @ Compared with the control group, the levels of
arachidonic acid (AA, P=0.001), n-6 docosapentenoic acid (n-6DPA, P=0.000), n-3 docosapentaenoic acid (n-3DPA, P=0.005), eicosapentaenoic acid
(EPA, P=0.010), docosapentaenoic acid (DHA, P=0.003) and total n-6 polyunsaturated fatty acids (n-6PUFA, P=0.049) were significantly reduced. 3 The
levels of oleic acid (C18:1n-9, P=0.036), gondoic acid (C20:1n-9, P=0.030), linoleic acid (LA, P=0.020), y-Linolenic acid (GLA, P=0.010), a-linolenic
acid (ALA, P=0.009) and total n-6PUFA (P=0.041) were positively correlated with the peak values of LH. The levels of EPA (P=0.049) and DHA (P=
0.046) were negatively correlated with the basic values of LH. The levels of EPA (P=0.020, P=0.002), n-3DPA (P=0.003, P=0.001), DHA (P=0.007, P=
0.028) ), and total n-3PUFA (P=0.012, P=0.011) were negatively correlated with the basic values of FSH and E,. The ratio of total n-6PUFA/total n-
3PUFA was positively correlated with the basic values of FSH (P=0.002). The peak vaules of FSH, SHBG, and IGF-1 had no correlation with various
unsaturated free fatty acids (all P>0.05). @After 3 months of GnRHa treatment, the levels of C16:1 (P=0.001), C18:1 (P=0.001), C20:1 (P=0.001), LA (P
=0.013), GLA (P=0.013), and ALA (P=0.032) in ICPP girls were significantly lower than those before treatment, while the levels of AA (P=0.001), EPA
(P=0.000), and DHA (P=0.025) were significantly higher than those before treatment. Conclusion*ICPP girls were generally overweight or obese, but
there was no correlation between the levels of various unsaturated free fatty acids and BMI. Sexual development and GnRHa treatment could affect the

metabolism of unsaturated free fatty acids in ICPP girls, and sex hormones were related to a variety of unsaturated free fatty acids.
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R RN 125 R U R 5 1 S O R R AR

1 HWRE5HE

L1 WPREMR

BEH 2020 4F 8 H—20214F 1 H L ifF 52 i K2 it s L
P BEOIA A BE AT R 3R R B0 (luteinizing
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ICPP L B AICPP AL, “F-HJ4EW (8.28+0.59) %, ikl
(6] 30 7 2% o A G 1 [) 7% fkt B RS i 7 2 8 46 191 Ry X HREH
AW (8.23£1.45) % ZiFAh, X% GnRHalB)y
(9 ICPP Z B 4734 A BT 5 I ABEVI D55 1A 48
B, SR (8.33+£0.63) %

WX R HERR AR e . OFMEME | 4h & PR P A e 4k
KAk CPP. QREAEFIIL 112 Wt (14 12 M 5l F K R e PR
(=g e, M. . iF . BEEmEERE) . @48
IEMEPRAG . MR MR R GEBN . IR L ORG piEE e B AR
FRIIRE SR . @MU MR 258 . WtZ5%) . B
AR 259 . T4 HPGA ZhW) . QIR KR AR 5E
RILAELAHE FH GnRHa o 215 .

A oY GE G B B AR B R B St e (LS
2020R153-E01), Jrfifd 2 LR A A& .

1.2 REAUERHI

W 4R ICPP 4 X HEAH L B AR I . B o (RS,
113 BMI, BMI #5 #f 22 9 4> (body mass index standard
deviation score, BMI SDS),

1.3 A s

1.3.1 LHRH¥AK A ICPPAZ # AL I /F 8Hf47 LHRH
WO (2.5 ngkg, ISR 100 neg), 735 T
0. 30, 60, 90 min RAFHIKIMAS2 mL. FrA MbRAFHE
30 min J5 F 1 000xg (14 #5.0HLE L 10 min, 43 B, &
DVERCR K, TRl R MR 29 1 mL, i 80 °CUKAE T
PRSP AN oW N e ol S I R o -2 Lo VT
DX1800 (DI og & PE/RFF i A PR B, rh ) 4G il i
R (luteinizing hormone, LH) FI4E BP0 4 il i
ZE (follicle stimulating hormone, FSH) ) J&Aill {E Al (A
VI K HE — P (estradiol, E,) 7K. VU ]FEEIF 2 W
b2 % 5643 BT A IMMULITE 2000 ([ 2 7 {3 17 4% fiR 55
AR, D) KPR S G ERE T (sex hormone-
binding globulin, SHBG). k& REFEE KK F-1 (insulin-
like growth factor-1, IGF-1) 7K. X B4 2 2 78 AH [ B
[¥) B P SR A 2 MR KL 2 mL, 43S O B BUMLTE 1 mL, X
80 CUKFARFIN o 7 18 I AR 1L 375 28 A LI S B
fig . AT AT ARSI AR Il BT F A B
SR FHVRORA €335 - ER B B A (H A £ LC-MS/MS-8040cL)
DUSE 43 BIASIN 2 20 2 B8 11 LV A TR0 25 1 0 1R 1) e
&, REAEREINEZ (palmitoleic acid, PA, C16:1n-7). i
g (oleic acid, OA, C18:1n-9), E kfffaifig (gondoic
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acid, C20:1n-9) . W.yHR (linoleic acid, LA, C18:2n-
6). y-WRR#R (y-linolenic acid, GLA, C18:3n-6). £/
PUksfz (arachidonic acid, AA, C20:4n-6). n-6 .1 Kk
KM (n-6 docosapentenoic acid, n-6DPA, C22:5n-6) .
a-KRR (a-linolenic acid, ALA, C18:3n-3)., —1fiRH.
J%MR (eicosapentaenoic acid, EPA, C20:5n-3). n-3 .}
T HJATR (n-3 docosapentenoic acid, n-3DPA, C22:5n-
3). T TwoNIEMR  (docosahexaenoic acid, DHA, C22:
6n-3), R ARAES BB SR T M AR BT A
AFRAW

1.3.2  GnRHa{fiJ7Ja kil  Xf$%3Z GnRHa {7 1 48 4]
ICPP L # [V 3N AR, TEEHRE T, T GnRHa fE 4
1 h )5 KRBT G F KM 2 mL, 1 000xg &5.0> 10 min
Jo B IBUALYE . 3O —~80 CCUKAR Fop Rrill if Vi AN TR A 25 g iy
R

14 HilFiiik

[ ] Excel 2010 8 4F 3 A¥diE, % SPSS 20.0 1 /F
HATGEI 2= 53 Hr, >R JH GraphPad Prism 8.0.2 /EK] . <&
FERME O IR0 35 FH xees o, 2 A1 e 35850 e AR FH il
SEREAR RS AFIES A RM (0, 0,) Fw, 2
2 [6] He 5 % AE 280 Mann-Whitney B AR5 . 55 IES
O3 A7 B RS B AH DGR Pearson #H G0, AEIES 0
K FH Spearman AHIC 3T, 45 1l AH DG AZ HE R P AH DG 34
AHOC R BN r 7R o T IILTE AR 25 AR TR 15 5 4 i 45
FRiOCFR R Z 08 8 B34 . XHAYTETE 2 AT
GIER A H R BT (K5, AFFEIER & R
Wilcoxon f. P<0.05 378 22 57 A Geit# 5 3.

2 B#R

2.1 241 Loo WIS % R 4%

2L HEIAFER LI, 2R s E L (P>0.05);
{HICPPH L) B . KT . BMI, BMI SDS B & &
FTxA, 2REFGIMFFRE L (P<0.05) (F1).
1 2ELE—RIEREREILE (ves)

Tab 1 Comparison of general clinical data of the two groups (xs)

Item Control group (n=46) ICPP group (n=56)
Agelyear 8.23+1.45 8.28+0.59
Height/cm 124.10+£9.81 134.63+5.84"
Weight/kg 24.64+5.46 31.15+4.70"
BMI/(kg-m™) 15.92+1.88 17.12+1.84%
BMI SDS ~0.340.96 0.28+0.95%

Note: VP=0.000, ?P=0.001, compared with the control group.
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2.2 241 L LT AS VR R B0 U R % Ll 4 0.05); M 241 MUFA & C16:1, C18:1, C20:1, PUFA

5 Xf B 41 A b, ICPP 4 n-6 PUFA 2K ) AA. n- LA, GLA. ALA, # n-3PUFA K Tn-6/Tn-3PUFA Lt
6DPA, n-3PUFA 2fn-3DPA. EPA. DHA, jin-6PUFA HILE, ZHRIgit#E s (3P>0.05) (El1).
SRR TX A, EREAGIFEX (Bpr<

A B
600 - [ Control group 500 - [ Control group
I [l ICPP group 400 @l ICPP group
= 400 f = 300 T
% 200 | B 200
g £ 100
2 == ES
£ 20 £ 10
E oI5t g 8
s s 6
g 10 r 3
5 = 4
S 5t S 9
0 (1 0
Cle:1 C18:1 C20:1 LA GLA AA n-6DPA
C D
AT [ Control group igg :_‘[ © [ Control group
K B ICPP group s B ICPP group
T 7,300 F
é gzoo -
£ SAm [ = =
E E 20
s S
g % 15
g 2 0f
=] =]
) o 5t
O R
ALA  EPA n-3DPA DHA Tn-6 Tn-3  Tn-6/Tn-3

Note: A.MUFA. B. n-6PUFA. C.n-3PUFA. D.PUFA. “P=0.001, ?P=0.000, “P=0.010, *P=0.005, *P=0.003, “P=0.049, compared with the control group. Tn-6—total n-
6PUFA; Tn-3—total n-3PUFA.
B 1 248 %= mEAN ARSI L

Fig 1 Comparison of serum unsaturated free fatty acid profiles of the two groups

2.3 LIS AS VORI 2506 G B 1% 5 BMI (¥ AH OGPk AN IR B I T ER 1S oA G (3 P>0.05) (3R2),
22 W AE &t Spearman FHOCHE ST, 24l L E M BMI S

R2 2HEXENBMFSEHRILS BMIEEX S
Tab 2 Correlation of unsaturated free fatty acid profiles and BMI in the two groups

Control group ICPP group
FFA
r value P value r value P value
Cl16:1 -0.012 0.935 -0.247 0.066
Ci18:1 0.062 0.682 -0.092 0.499
C20:1 0.077 0.610 -0.128 0.347
LA -0.022 0.885 -0.138 0.310
GLA 0.250 0.093 -0.192 0.156
AA -0.102 0.501 -0.147 0.279
n-6DPA -0.095 0.531 -0.091 0.506
ALA -0.050 0.743 -0.155 0.254
EPA 0.131 0.384 -0.074 0.589
n-3DPA 0.107 0.477 -0.103 0.451
DHA -0.158 0.296 -0.185 0.172
Tn-6 -0.048 0.753 -0.133 0.327
Tn-3 -0.057 0.704 -0.194 0.153
Tn-6/Tn-3 0.052 0.729 0.087 0.524
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2.4 ICPP LAt ML A~ bR FmiiF N s 15 Pk A2 o G

EHIBMLJG , A4S R Bon (%3): LHER)
{H (basic vaule of LH, LHB) 5 EPA. DHA £ i #H¢;
FSH % fil f (basic vaule of FSH, FSHB) 45 EPA. n-
3DPA. DHA. & n-3PUFA i3, 15 Tn-6/Tn-3 Lt
{H 4L FAH%; LHB/FSHB 5 EPA £ ki3, T'5 Tn-6/Tn-

®3 ICPPXEMBRBNEEIE RIS S HERMZHAEXME(r)
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3L S IEASE; LHIE(E (peak vaule of LH, LHP) 5
C18:1, C20:1, LA. GLA. ALA. % n-6PUFA ¥ & IF A
% ; LHP/FSHU4{H (peak vaule of FSH, FSHP) 5 ALA
SIEA; E,'5EPA. n-3DPA, DHA. i n-3PUFA 5
fikl %, MiFSHP, SHBG. IGF-1 5% &5 I8Nk briy
ToAEXE (34P>0.05).

Tab 3 Correlation between serum unsaturated free fatty acid profiles and sex hormones in ICPP girls ()

FFA LHB FSHB LHB/FSHB LHP
Cl6:1 0.098 -0.066 0.230 0.219
C18:1 0.068 0.001 0.226 0.281"
C20:1 0.140 0.049 0.206 0.290"
LA -0.001 -0.035 0.170 0.311"
GLA -0.088 -0.175 0.089 0.343"
AA -0.231 -0.172 -0.204 -0.064
n-6DPA -0.135 -0.160 -0.109 -0.021
ALA -0.005 -0.100 0.194 0.348"
EPA -0.268" -0.309” -0.323% -0.137
n-3DPA -0.239 -0.395% -0.219 0.121
DHA -0.273% -0.356" -0.252 -0.074
Tn-6 -0.047 -0.071 0.113 0.274%
Tn-3 -0.209 -0.333° -0.081 0.164
Tn-6/Tn-3 0.228 0.4107 0.3127 0.124

Note: "P=0.049, “P=0.046, * , ,
0.009, ®P=0.041, ®P=0.018, “P=0.001, *P=0.028, *P=0.011.
DIPER MR AR B, MG iF B IR IR o H A8 &,
AT Z g A b, 2R s (£4), n-3PUFA £
5 ICPP e BAR N PERCR A JLAl KPR DG 7R H AL
HWEREIEO T, DHAJKF-FHE, 1 LHB B /K52 F B

F4 ICPPXEMFABMFEBEHEBRILSERENSTEANST

FSHP LHP/FSHP E, SHBG IGF-1
-0.001 0.220 -0.032 0.037 0.095
0.089 0.214 -0.032 0.036 0.189
0.055 0.214 0.039 0.105 0.180
0.143 0.179 -0.101 -0.022 0.182
0.142 0.239 -0.209 0.046 0.108
0.073 -0.146 -0.198 -0.166 0.007
0.079 -0.210 -0.223 -0.114 0.049
0.066 0.315" -0.087 -0.038 0.195
-0.007 -0.187 -0.406" -0.163 -0.103
0.018 0.072 -0.426" -0.158 0.195
-0.018 -0.152 -0.294" -0.097 -0.099
0.148 0.122 -0.131 -0.050 0.166
0.031 0.090 -0.338"” -0.113 0.059
0.169 0.004 0.216 0.057 0.208

=0.020, “P=0.003, ®P=0.007, ®P=0.012, “P=0.002, ®P=0.017, ®P=0.022, ®P=0.036, “P=0.030, ®P=0.020, ®P=0.010, “P=

¥ n-3DPAKFEFHE, FSH. E,JERIME/KFIRE R
#; n-6/n-3 WIEHS K el ALA KF-FHiE, FSHB & LHP 7K
TR R

Tab 4 Multiple regression analysis of serum unsaturated free fatty acid profiles and sex hormones in ICPP girls

Dependent variable Independent variable ~ Constant B SE
LHB DHA 1.306 -0.027 0.013
FSHB Tn-6/Tn-3 2.695 0.328 0.118

n-3DPA -0.606 0.232
LHB/FSHB EPA 0.278 -0.021 0.008
LHP ALA 10.645 0.644 0.236
LHP/FSHP ALA 1.161 0.033 0.014
E n-3DPA 175.136 -27.353 9.960

2

2.5 ICPP &% GnRHa i&J7 34~ i b ML A 10 Rl o
i i Vi 11y L %
434 AIRI7 A, ICPPLL# Cl6:1, C18:1, C20:1,
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Normalization coefficient 8 t value P value 95%CI for B
-0.273 -2.046 0.046 -0.054-0.001
0.337 2.779 0.008 0.091-0.564
-0.317 -2.618 0.011 -1.071—-0.142
-0.323 -2.463 0.017 -0.038—-0.004
0.348 2.726 0.009 0.170-1.118
0.315 2.440 0.018 0.006-0.060
-0.350 -2.746 0.008 -47.323--7.384

LA. GLA. ALA KR FFE (3 P<0.05), 1M AA.
EPA . DHA K FHAIFHTI F R (P<0.05) (%£5).
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%5 ICPPXE GnRHa &7 Al /5 ME A MMEEEHRENZN [pmel- L7 ,M(0,,0,)]
Tab 5 Changes of serum unsaturated free fatty acid profiles in ICPP girls before and after GnRHa treatment [ umol-L™", M(Q,, 0,)]

FFA Pre-treatment (n=48) Post-treatment (n=48) Z P
Cl6:1 42.18 (28.54, 52.10) 10.53 (5.90, 17.07)® -5.672 0.000
Cl18:1 350.09 (267.91, 451.32) 168.24 (105.08, 223.83)" -4.810 0.000
€20:1 3.14 (2.26, 4.05) 1.45 (1.02, 2.12)" -4.523 0.000
LA 247.00 (190.12, 315.11) 199.65 (146.69, 271.74)? -2.482 0.013
GLA 4.51 (3.66, 6.10) 3.26 (1.85, 4.94)? -2.482 0.013
AA 26.27 (20.22, 36.80) 41.98 (35.19, 54.05)% -3.426 0.001
n-6DPA 1.72 (121, 2.70) 1.96 (1.54, 2.88) -0.882 0.378
ALA 17.45 (12,59, 21.96) 12.84 (7.08, 19.23)® -2.144 0.032
EPA 1.71 (0.98, 3.00) 2.58 (1.89, 4.38)" -4.127 0.000
n-3DPA 2.41 (1.64, 3.39) 2.05 (1.70, 2.59) -1.698 0.090
DHA 12.67 (9.24, 20.22) 15.70 (12.65, 20.49)° -2.236 0.025
Tn-6 294.60 (216.96, 365.63) 248.04 (186.72, 326.19) -1.856 0.063
Tn-3 35.55 (28.25, 47.23) 35.75 (27.32, 43.96) -0.400 0.689
Tn-6/Tn-3 7.69 (6.52, 9.60) 6.86 (6.10, 7.68)" -3.787 0.000

Note: “P=0.000, 2P=0.013, “P=0.001, *P=0.032, ®P=0.025, compared with the pre-treatment.

3 idie

ANTRL R R S A P B B AR B SR R, S
RN Z R EBTIRE . — 5, AR D R A R I
B Puse . B . RS RE T . WO A R MR
JPAGMPELE NG S Z Fh D) RE; O3 —J7 1l , n-3PUFA Rl &
EPA. DHA XX P2 R G . LI . kS 48U IE
WRBEEAEEMAH ", #i5e Y B8R, n-3PUFAHEA
585 n-6PUFA LU 2 RO 45 R GEBMG . W IRI
NEJHEAE « JREE | GRE PR Bt SR AT M 5 2 P g
PR e e R AE MmN R 22—, 8 R G B 4
AT REEARG R Y XURS: 5 A 7 R AR 7K 1 15 SR
R HAT MO, OIS W B Y Ebn i, R
BIRGR AL TR 71 . f Rl UL, P B2 R R
T L SAR M BEAT OS] Sy i — 20 B A MR R A &
AL AR

LB 45 5 1 7R ICPP o 2 1Y BMIACIE 7 2H 22 # i
W, (B A B AE S BMIGAHE M s dE— 1 sh i
FEELR KRB L T HEFREMK ", AT RbE
7 ICPP Zr # 1) BMI W Bk i T 1B 8 4T BRZH . 5 %0 B ZH AR
I, ICPP L #EHIMUFA (Cl16:1, C18:1, C20:1) /KF K
VAR IEE (LA, ALA) 7KK W48 4k, i LA,
ALA TR B IR T R /K F-FEAIC, $275% ICPP 7] B 5 PUFA /K
SRR G, I IRBESE K sc s 1 R, IERES R
i 4 2R FE R T Fe B Y R P A RE B A AR OGP T n-
3PUFA ] 4 R P2 A, 50T 97 363 JIE JH i R A G
o FRUCATHED , ICPP % B8 3% 3 47 76 88 5 AL HE, v AE

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

5 PUFA KT FREA G, (HARRFE T, RO 2
5 12 K SF-5 BMIEI G AT e

ARG HE— 243 B T AT SRR I R I S R R
FOAE DGR, 25 5 S AN TR B3 AR R 5 ICPP & B AR Y
PEBMZE KM, C18:1, C20:1, LA, GLA, ALA, &
n-6PUFA 7K °F- 5 LHP & IE /] ¢ ; Ifi EPA. DHA. n-
3DPA. & n-3PUFA K5 LH, FSH. E2 JERli{H & i
5%, M n-6PUFA/i n-3PUFA H{H 5 LH, FSH., E2JLAfi{H
RAEASC, UL, DL AR AR AR A T RE AU MR B R
I 2R 22— JF— 2 0Bl U5 45 2% R ICPP &L 8 4
GnRHa 697 3 ™ H 5, Cl6:1, CI8:1, C20:1, LA,
GLA. ALA /K- } 5 n-6PUFA/ n-3PUFA LAE F %, i
EPA. DHA KW T, Bk 14 Y AS 16 A i 25 1 17
PR3 5 R NP AR A B AR DG

PUFA Z 5 HE HF ML B AT AT e 58 R (leptin)
F#h 2 3 k B (kisspeptin) A FL 37 A& 306 it AH ¢ 3 %A
56 22U n-3PUFA Ju S EPA. DHAX ML R G RKH H
HELZAEM, ENTRT LA E i S i AR A IR S . RS
GEFTEYE . 2B FCER) . B s TIRE . M
ZE 308 IO 1) 7 A RIS PEAB R F L B 2236 R 2800 A K
PR 149 35 175 5 2 e 08 S5V D BIL 1) X i 2 8 5% vt 94
70N Ol R IR R B i & (gonadotropin
releasing-hormone, GnRH) #i £ IT# G & AW E )
BICHL IR, MMM EFRGL . G R FEA
FRJE I Al 52 00 GnRH M 27T 1306 Al GnRH P B, 84T
MR g Y G IR OR MR A Y & E S LIS
FRRBAEEMRFR . NEERME R R B W W aEaT, &%
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AN BRI M B R B B AER  fEHEN L F
Kiss-1. GPRS4 3£ 33k B3G5, i L nT 45 40 Kiss-1 |
GPRS54 1] REJE 5 5 ME BLUME & 75 10 Gk . 9T Y 8 o
TR e 2 1858 SPTLCT 3L PIAE T el ss A% &3k, il
PRI A e I, R BN B IR R RE R G AL
B, BT B R T BT R 2 I 1 1T LA
TR, PHAR O B AV, R R S 2 A
FEWHERT, P E R T RS AR RS R VR FIBLED

R A U 2 T 3 Ao T R i 2K I AL A B L
Ji 2 0 R A T SR . BFgE ) KW, PUFA
if 5% ma R e - 34K - B IR (hypothalamus-pituitary-
adrenal, HPA) BAIEVEA, VAT LRSS BB TR
FH T2 31 1t A A DG (R 5 ) TR - o X S0 5 SR PR - 23 52 i)
FFEEE AR R A R, RS 5 RS 00 M A
PES B BEKSF, I I GnRH ORI 7 IRAMIF5E
7R, n-3PUFA W] il AL D7 & & 4ER , 1842 F
Bl 1SRN n-6PUFA KT, 3% n-6/n-3 LT R,
WMES R KT R, LR T BT, R R LR XU 3
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