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5 B b 24 068 PR AR RSB RE R B e AR R
UK I HeZ AR GHSR a0 S35 1172 1)

' wmEE?2 & O A &' Eik

WE BB EE TG K 25 A Ak i F eyt T 2B A K R F AR B 3 it T i A R F R
Ak (Ghrelin) % & % 4k (growth hormone secretion peptide receptor 1o, GHSR1-a) & £ 69 % v, ik
F 40 Rt SD K R REALS A 40 BEAN 20 A 22 K FIRAA P 2h T R4, A4 10 R, BEAZe A 22 R
TR 5 FRAT KA S B EI— KPR T 2L AR 300 png H&H-F3# K RAER, 156 AR P+
TR AR LK FTRAS A TEMABKPHRARERET , LHTFRT7~10 X, EFHARTAE, 2FMA M
TrB A oL, 3 9P AT F Ae AR S R die —BF (B, ) P iesfist & (FSH) AR A & (LH) LT S it iR
BEB%E(GnRH) A& . T &fm Ghrelin &i”-%ﬂi GHSR1-a AR A XK, R HEFALE LR
AR AT IF B BT B 32 aT, Sh B e E, \LH K-F T 5488 F £ GnRH 4% 7%, 418 £ FSH., F /i Ghre-
lin 2 GHSR1-«a mRNA KI B/ (P <0.05, P<0.01) ; 520 % 4 22 3K TR ILE, P 25 FRA KA A
I 2 B e R 32 AT, SM A e E, \LH KR-F F &34 & F £ GnRH 4-& 9 2 %1% (P <0.05, P<0.01),m F
e Ji% Ghrelin & GHSR1-a MRNA K-FF 3 (#P <0.01) ;4 2818 T /i Ghrelin Z 2 AR EERILE, £
FRGEHFELP>0.05), 4t ALRIEFTARF LEAIB KP4 KR T 26 Ghrelin &£ £ 4k
H— Wi 174’F)"ﬂ .
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Effects of Nourishing Yin Removing Fire Chinese Herbs on Gene Expression of Hypothalamic Gh-
relin and Its Receptor in Female Precocious Rats SUN Yan-yan'?, TIAN Zhan-zhuang', LI Jing',
YU Jian'?, and WANG Yong-hong® 1 Department of Traditional Chinese Medicine, Children’s Hospi
tal Affiliated to Fudan University, Shanghai (201102); 2 Department of Integrative Medicine, Shanghai
Medical College, Fudan University, Shanghai (200032)

ABSTRACT Objective To observe the effect of nourishing yin removing fire Chinese herbs (NYRF-
CH) on the gene expression of hypothalamic growth hormone secretion peptide (Ghrelin) and its receptor
growth hormone secretion peptide receptor 1« (GHSR1-a) at the puberty onset of danazol induced female
precocious rats. Methods Forty female SD rats were randomly divided into 4 groups,i.e., the normal group
(N), the model group (M), the normal saline intervention group (NS), and the NYRFCH intervention group
(NI), 10 in each group.300 pg danazol was subcutaneously injected to all rats except those in the N group
to prepare precocious rat model. NYRFCH and normal saline was respectively administered to rats in the NI
and the NS group from the 15th day old for 7 =10 days. No treatment was given to rats in the N group. Time
of rats’ vulva opening was recorded. Ovary index and uterus index were calculated. Peripheral blood levels
of estradiol (E, ), follicle stimulating hormone (FSH), and luteinizing hormone (LH), and hypothalamic
contents of gonadotropin releasing hormone (GnRH) as well as the gene expression of hypothalamic Ghre-
lin and GHSR1-a were determined. Results Compared with the N group, the vulva opening time was ad-
vanced in the model group; peripheral blood levels of E, and LH, uterus index, hypothalamic contents of

HEWH  FHEK A RFEE 4T F5H (No. 30973184, No. 81072841)

YEFF AL, S BICF IR LR B b R i 201102) 5 2.5 HRZ: Bl BR4 B P BE45 & & (i 200032)
WMIREE .67 7, Tel: 021 -64931912 ,E-mail: yuj@shmu.edu.cnh

DOI: 10. 7661/CJIM. 2015. 07..0854



rhE TGRS A ek 2015 4E 7 4 35 545 7 B CJITWM, July 2015, Vol. 35, No. 7 - 855 -

GnRH increased; peripheral blood FSH levels and mRNA levels of hypothalamic Ghrelin and GHSR1-«a de-

creased (P <0.05, P <0.01).Compared with the M group and the NS group, the vulva opening time was not

advanced in the NI group; peripheral blood levels of E, and LH, uterus index and hypothalamic contents of
GnRH obviously decreased (P <0.05, P <0.01); mRNA levels of hypothalamic Ghrelin and GHSR1-« in-
creased (all P <0.01). But there was no statistical difference in the hypothalamic contents of Ghrelin, or

the number and activity of GHSR1-a (P >0.05). Conclusion

NYRFCH had regulatory effect on regulating

hypothalamic Ghrelin and GHSR1-«a at gene transcription levels.
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PERBVEILE R WNHEE AT R EERRZ
—, LA R R M R o R WL, R AR 2
1) R0 A B X6 JL 28 B U fE R AN IR 52 Tl (s A AT X
HOEH: H 28 8n WF9E R, PR 2R LM i i 1)
RERL G 30, AT Bl W R F R AT, s BL A K
) M G B ISR T B ] &4 R )
st N LG B, Sy B BUAR At SC IR 45 L K
TS AR Y BT H RN L FH
il SN R, T o A P IR 2R R 0 & (gona-
dotropin releasing hormone, GnRH) fik i 4 & jik
W2 R W S e B R KO R B K
(growth hormone secretion peptide, Ghrelin) J&
HAMS T E— & —+ i (hypothalamic-pitui-
tary-gonad,HPG) #iZhie I Z KK 53 F . EL4 T
&k E WHEPE R B Ghrelin 7T 3 i LA BE 75 & )5
gy B0 B AR A= B & (luteinizing hormone, LH)
K 52 (testosterone, T) 3 /&y, fff A 4 R BRLBH 25 -
A 57 4 5 B[] S 3R, DT JE 27 2 4 K B A 7 7 10 )
Bl AL T T Ghrelin s ] {14 B
BATTT RS B D SE SR B 538 T RRAR S . s st
715, Ghrelin M 80R £ A4 25 B 55O BUT L i L AT X
Kisspeptin JE R 2 ik BA 15 3, 1l Kisspep-
tin 22 GnRH 70 1) &8 2 — , I Al B & L
P A FE A D BE WAL Z — (H 5 Bk F i H
X AR 118 5 PR 3 35 A8 Ak v AN BH A o

VLIRS Kb 202 i B i e LR Be a7 L
BRI E R 500, AT AR R L i 3 B 96 R R
(follicle stimulating hormone, FSH) \LH A #f —
fi (estradiol ,E, ) /K-, {3 R FLAZZE 4K JH IR, IR
T HE R R . S S g R, B
15 2 A v B SR B R BT e ik b GnRH
MRNA &3 >0 (L ILHLE A 58 2 Wi, A
AT LR TS s 35 3 178 7 P L A K B R B 9 X 4R
W25 WL SR L B K B 5 0105 3 Ghrelin 2

HAZ AL KK P 18 235 722 Ak 5 % BR S K b 2
TR LB R O R, WL H X R BUT i Ghrelin
J H:2Z 1K (growth hormone secretion peptide re-
ceptor 1o, GHSR1 - ) Y #1548 A, i i — 25 8%
P HSE S F L J L .

5%

1 Y 40 HiEE% 5 HilkMErE SD KRS
BERL W A B R RS SR S L, S VE Al IR
SCXK (/1)2007 -0005, HE[m]fm] S 7E 12 h SGHEA2 h
ERFREE T, A B KoK ,21 H B,

2 ¥ RS kP2 (5 : A1301170) HiA:
M S A BT BRI RG, FAE 2 2.6 g/mL, K
B2z Fi Jw LR B B va 97 L v 5L 208 Be N Al
FE A B B R LR S B e 2 ) 2 4 A
$EAL,

3 fU#R M5 Trizol Reagent &y 35 [# Life
Technologies 7277 il s M-MuLV 35 5% S B 2% 0%
R0 1 77 ( RNasin ) .dNTP Mix . Oligio (dt) . Taq
fit B % ¥ (25 mmol/L) .10 x RT butter , DEPC-
treated Water ,RNaseout (40 U/uL ) .SuperScrip Il
0.1 mmol/L dTT.10 x PCR buffer 5 H 3¢ [# In-
trovigen /A ®; E, . FSH.LH . Ghrelin, GHSR1-a
GnRH Jilc i 70 & ¥4 W B b 5t A2 5 A= W ik 5% BT 5 1Q5
Real-time PCR X ( 3% & Bio-Rad 4: ¥ & #l ),
Heraeus {Iikk = # 2.0 L (72 E Heraeus A F]) ; H
s AL (£ E IKA Works 24#]) ,PB-20 pH 18
JEit (3£ Sartorius 24 w]) RS ( HEEATL
Lot ) , 546 EE 1T (Beckman DU7500)
(1%5[¥ Beckman /A+]) ,r-911 4 A3 it (H
EEFRE NG| HSTAIDR

4 W Kk eh?y 40 2 SD KEBENLA N IE
WA AL AR IR KT R4 R b 2 T A, B 10
H, ZHOCER12,13 ] BIRIZH AR R EROK T 12l Je b

N
/
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HTWAKRT 5 H RSB — MR T i 5 R me (71
TN e A7 BR A /], A 77 it 5 : DN20070001 )
300 pg (%300 pg EABMEYAE T 25 L (RFAEL R 1:1
I EERA W) . 15 B (FER 10 X)) e
251 L A A BEER K T B4 K BV H 43 3] T 6 BAS K
2y F AR B K . R (b 2 2 B Y O ik
YU oS 3B R 2 T T AR 2 2 R R
1.25 mL/(100 g {& = - d), #4 F il K H 2589 30
LR T IR KRB SERT (L7 ~9 K)., IEW4A
SR FERTA A TAEAT AL R

5 BRI A Iy i

51 BAITJFAEH LR EE 20 Hidk
B H 9:00 HERF LK BRI TG RO, BRI
P BITIT A B ] g b BB A] £ (2921 ~23 H
5 ), ) B E 5 4 7 R ) Ho 4 3 AR R — I Ak AE,
e IR I = N ol [ 2 = 1 T o
(mg) 5% 100 g W LLIE, 73 BV B S48 £+ 5
FREL

5.2 iy E, .FSH.LH #1 F % GnRH . Gh-
relin JHLZ RKER R AR S e i o R BRI
SLALFE S5 BR B A IR R e, A8 JE I T 4 °C AR
BHE2 hGRESEE.O4 C,3 000 r/min, &0
15 min, % 22 550 P U0) Ja B B0 B IE R, A il v
E, .FSH.LH /KF. -80 °CF#1%F Mgl 4 Jf b
FREE G TR A4 FER K 1 mL F 48225 83 min, in
1 mol/LVKESEZ 0.5 mL T5) 3¢ & th #4721 3¢, #1 H]
1 mol/L NaOH 0.5 mL H#1,3 500 r/min =#HE L,
20 min FRHE S B0, B R R SR O S e A
IR B il GnRH ., Ghrelin 7K -, GHSR1-a ] 1~ %t &%
T

5.3 NI Ghrelin }2 GHSR1-a mRNA 7K
MsE %M Real-time PCR 44, (1)
RNA 142 Kt 5% . N — 80 C iR IR vk 4G rh U T
FEEH 2, R Trizol 448 RNA , 4 Hi e 5% oy
cDNA, -20 CRfF, (2) M2t E 5 PCR A :
K SYBR Green 4tk 5|92k H Primer prem-
ier 5.0 4fiBh I, h Bl TAY TRARA A A
AL, PA B-actin NS, SR A 2704 i a0 i A T &%
R, 25Ct =R CET% - WS CtE ¥, B
IS5 2R 1,

5.4 R I GHSR1-a MNEC B G PEAG I il
#"*°|-Ghrelin , Bt 35 950/100 pL # CPM X% %5 .
B Ghrelin 1 250 ng/100 wL [ pH 7 4 892 il s He
Pk 195 ngM00 pl, L7 45, % T k24U A 3

KA IE L 12 000 r/min & O 2 WK, B,
W SR % 10 ~30 g/L, FELA 12 000 r/min &0
—UE B R IS I 100 pl nA ik 7
BB ER N IR A], FE 4°C TR R 24 h, InA Gy
B 25% B 2 % 6000 500 pl,IE5) %R 30 min,
3 500 r /min &.0> 15 min Jg BULUTIEDN H: CPM, i@
i Z RS AR LS 4 7 AR H Scatchard Bl 43 #72k H
FHRL TR AT 25 5, Jo o Ghrelin 2 1A 45 &
BC AR B d5e K 5 R BN A KA, Ghrelin 32 125 5 T
PRI B /N SE RN B BBy K2, Q1. Q2 Fan 45 A
SOV E I IS IWENOE VR

&1 HIENTIYFY

=)
3 lig] !
A S K1z (bp)
i#%:5'-GACCTCTATGCCAACACAGTGC-3’
B-actin 189

Ti#:5'-CTGCTGGAAGGTGGACAGTGA-3’
Lli#:5"-AAGCAGAAGAGGCAGAGGAGGAG-3’
FUiE:5'-AGGAGGAAAGTACAGGGACCAGTC-3'
LJf: 5'-GGTCTTCTGCCTCACTGTGCTCTA-3'
Ti#:5'-TCTTCACTGTCTGCTTGTGGTTCTG-3'

Ghrelin 198

GHSR1-a 116

6 itk RH SPSS 13.0 ikt 4eit
T THRBURILL x =5 om0 Bl E T IR S S
BRIy 25 PG, RT3 IE A5 01 ELJT 22 57 PR K
i, SR PR PR 3R 07 22 93 W, AL 18]G LU R ) LSD) 3
HATFE IR AT 8T 224857 Wk M Kruskal Wallis
H A6 HE AT B U AR 2 808 56, 261 18] P A BE R
Mann Whitney U ;5. P <0.05 N2 53 4H il

& R

1 B REEATTIT IS 1] R P % B 4 AL
(#2.3) 23 Hmf, BRIZH 5 A4 PER K T4 KR
BT AT S (21 ~23 HEE) , b 24 T 920 S i w
AR ARITE o S IEF A, BB T E 580 2
THiE (P <0.01) s A RIZ 5 A4 R K+ B4] L&, o
T E A AR (P <0.01) . 2y T Hid]
AR RO AR TR FER K T HLL(P <0.05) , HAth
Bl FeAs, 22 5 egeit2# 78 (P >0.05) .

F2 HARKBIITEWHILRE (H)

A5 n 20 Hig 21 Hip 22 A 23 A
EH 10 0 0 0 0
TR 10 0 1 4 5
AR KT 10 0 2 4 4
LERRT 10 0 0 0 0
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#3 HAKRBMHEERELE (mghoo g, x £s)

2H 51 n FEHRE I Eieg e
EH 10 55.72 £3.87 51.18 £5.00
PR 10 69.34 +9.60 49.29 +5.48
AEBEKTH 10 66.53 £6.87 55.03 +8.02
2T 10 49.71 +5.50°4 44.46 +7.514

FSIEFARE, *P <0.01; SHERI4 A, 4P <0.01; 54 5
K FHigH He s, AP <0.01

2 FHAKBINAMMEKFEILER(FL) SIER
ZH ERER, B R A R RANE I E, 2 LH K SF-HH (g 38
FSH 7K-F-R#{IR (P <0. 05) ; S5 2H 5 A4 FRER /K i 2H
Heds, 2 T4l E, Fi LH /KRG (P <0.05)

Fz4 SUARBIMNAMBEKELE (xzs)
450 n E,(pg/mL)  FSH(mIU/mL)  LH(mIU/mL)
W 10  20.692.61 17.99+1.97  16.64£1.10
il 10 24.67 +4.05* 15.79£1.24* 18.83+1.11"*
AIEKTH 10 24.11£2.52  17.15+1.38  18.81+1.08
LR 10 19.97 £2.62°4 16.47 +2.04  16.96 +1.3144

- HIEH A, P <0.05; 5B L, 2P <0.05; 54
oK TR e, 4P <0.05

3 K4 KEF M GnRH.Ghrelin & GHSR1-a
KFEHAE (F5.6) SIEWA R, BT Kk
Ghrelin . GHSR1-a mRNA /K- i [&{%, ifi GnRH
i T (P <0.01) o SABIZE FnA: BEER K T4
Fo#, H 2 T 1i4H T it Ghrelin, GHSR1-a. mRNA
ThE, GnRH & & FEAR (P <0.01) ., 4 #4H T Ffik
Ghrelin K& Z A BUETE LB, 25 57 G243 X
(P>0.05),

*®5 &4 TFEM GnRH . Ghrelin GHSR1-a mRNA J%
Ghrelin K HEg

(x £s)

GHSR1-« Ghrelin

Y n GnRH(pg/mL)  Ghrelin mRNA mRNA (pgimL)

E# 5 18.07+2.08  1.00:0.02 1.00£0.05 8.4:0.97
R 5  23.81+3.99* 0.82:0.03* 0.91+0.05* 10.29£2.13
AFEKTR 5 22.70£2.52  0.87+0.03  0.88+0.03  9.602.23
T 5 18.15+3.67°4 0.96+0.05°41.00+0.02°4 8.99+1.98

T SIEFALLE, " P <0.01; SHIAA i, AP <0.01; 5L
KT R, 4P <0.01

#£6 FUAKET LM GHSRY-o MG (x £5)

5l K K, Q Q,
(x10% Limol) ( x105Limol) ( x10"7440) ( x10"4M41H)
E# 5 13.34+1.57 1.43:0.28  1.65:0.70  7.78+1.15
51 5 9.23+3.43 1.73:0.49  1.62:0.45  7.31:1.71
ABEEKTH 5 8.87+2.32 1.35:0.33 . 1.55:0.49  8.00:1.36
TR 5 10.00:2.20 1.41:0.35 1.55:0.39  8.14:1.51

1Ky Ky HSERFEGQ \Qp N SZ IR

Wit

T A R L 3 1 S 0 U 1) R R R 34, e e
RN KA — RIVES e AR LA SO0 B B AT
I B AL B B B R A R G R S R,
XUSEHZFEES 5 E T HPG iU 68 i) a
g, Hob N K GnRH ik e B il 22 255 A
JA Bl I O, (LA A JFL 43 A 38 I g ML v AN B A
H B & 3 GnRH # 22 ST [ I 52 31) 22 b % 25 2 F1 30 61
P2k 5 8 5 B R A Kisspeptin, oy - &3 T
i PRZEIK Y SRR IR SME SRS 0 B 2 0 E 5% A
Be A T3 6 B A 5 2o R A 26 G PR f 2%
RPN 5y 7 2 (6] 1 Sh P B 4T e, S 80E &
WEHRE .

XA SD KEL S H i H SR A — Uk M it sk Al e
BT RS T v s A R R 3 v
L~ AOR RE A A R R — 3, 2 H TR TR 2
WSS 4 JL A P S Sl g R 21818 B
TR AR PE IR BB YA R A 5 R, — e R R T
B 25 pLARFHEH 1:1 & RO SR A W AR X 5
H R R B sl e i 'Y SOTE AR T
FEH IR L W L RER AT B SE 56 sh P 4l
AWFFELE R W AR K BT 1T B AR AT, 1
PSS KOT B S 3 i, R R R R T R, T N
GnRH & & B W34, 48 /R AL 56 i SR 2 sh )
R ] 28 B2 o

Ghrelin % 1 B 1Y XIA FENF W40 (R B |
P/D1 BUZAL( ) 3. FENNALZH, Ghrelin J H A7
TRYEF Fe il = R A% IE R R 2= 55A4% ARG X
WA U 3 A, iR IR & Kisspeptin il GnRH
TR K LF e e s, HA s i o S 5 A5
IO RERRME T M2k R . Ghrelin BRER 4 5 5
HESHAII AR —E X R KOS B R B,
A R, KRBT I AT R H Ghrelin 40
TR SRAG VRS B AL B S 1 R 0 0 28 A A — o 1
e S < St (B0 (A= 58 0 2 R Ak R I R IR )
LA KO- B B 3G, Sl A (2B 5950 2 e Ad A X
THOIRZS ) MIFEAR , 15 GnRH HE R 4 5% 5% 28 Ak AR 5
BN Felidi Ghrelin 8 5 St A Bl sl 19 i 19 174 28 Tkt A7
TEFIRER S A3 LA F 478 R ik A9 Ghrelin 3
PR S S AR A S A D REIR S B VI OC . AHETE B
TR R BB T 2 TP i (HPG BliZh G , & &
WIRERD), F M Ghrelin [ 5% 1435 [ 1y # 5 K F
B s [ 1 1E 5 R BB T TR TP IR (HPG DB AR B
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TR ARG B, HEE 5 SR K488 i Cui LL
4020 5 R B IR ) Ghrelin 25 8 32k A 5 7
HEM R B FE, Ghrelin M HAZ KR 2 5HLKE
F5 e R A AR AN E I Ghrelin (7K FEZ AL
PEE EFRRS RN P22 AR ) R TR 2
FARE T TG PR PR R B 7 R 0 S 3 e ik
DR e SR/ S B — 2 1Y 2R Ak, AR Ak vT fE 5 5 B 0
I EEE N

ARBHEH B 25297 M R I R S8 B rp 2 B, K
LR L EAE & B AR AT A R A A A B 8
TAZT R 5 % LD I R S TF 0 405 8 T
BF 2 JCHEAE 52, 32 B B A AR KCRE ™ 2 1 2 o
B, FEHITT T 05 B B YA ST AT JE, DL 3
WO 252 AT I )% I TS Ko 25 R] DI SE Sz L
FOPEAE % B, ok 3 i LAY B R OHE IR BT 31 s
A2 Sy, JURE R HPG il i i AT AE & S 2 LA
REKIERAR T o A S 20 FAE W2 W ST 3R - G B TS
K Z A D) AR T A W A R OR BUR I GnRH
LIRS s R BUTS 0 P R0 RE7 X 2 A 1
FERR AN T A R RR A R IR A 2 &, WAl v y - &
TR 2 RSP B AN pl 22 K y A B-PN ME K L &%
Neurokinin B 24y 5 4 B¢ il 27, o ] 40056 F 1 Jigi P4
MIRRRTIX =5 R % E % Kisspeptin K %5, BRI
LU RPN Kisspeptin #1280 H9BCH " 5 38 3 4
HNER BB B I R 2 R a RS B R KR 1
R HAZ RS O F IR IE G B4 R 2077, e ] 3%
BRYE J Hh 20538 ok 22 810 5 ML A 2% 75 25 301 00 0 st R i
IR« MATIRFRAR R LSRR ME L5
FEWIERERAWERZ —, W T ae 5 LE G KR
R ZEIE Rk Z A 5 /NLIR THEBIHE
FHZZ A4, 25 5 3 PR BH 2 4 F0 5 i, i =22 i T i b s v
AR IR 22 B B A T, BT A A
S KT JCHE T B AR AN /2 TG LA FH B B BHAS
S i A R AT, TS KA R RENE A
RO IE T F I 0 R 3, (B HUR 7 BA B R LA 3%
DRI A= 58 il Ty R A BF 2 DR a0 A 989 A A o R
HH G

28 b AT BN T30 BT KCrb 24 T s S ek
KEUF B Ghrelin 5 H3Z /& mRNA A% 5% 8w
TR R, SR WL BATE K 25 7T BEXT 2 5 MRS F:48
W5 A I BERY Ghrelin S H a2 A b 3k Rl 265 17 AE
—EMEER
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