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Effect of Modified Zhibo Dihuang Pills on Counteracting Leuprorelin in Inducing Mice Idiopathic Central
Precocious Puberty

LIU Mengyuan', XU Wen?, XIAO Liuying', HAN Chao' (1. Guangzhou Institute of Traditional Chinese Medicine,
Guangzhou 510130 Guangdong, China; 2. Guangzhou Municipal Hospital of Traditional Chinese Medicine,
Guangzhou 510130 Guangdong, China)

Abstract: Objective To observe the effect of modified Zhibo Dihuang Pills(MZDP) on counteracting Leuprorelin in
inducing mice idiopathic central precocious puberty (ICPP). Methods Fifty BALB/c female mice aged 18 days were
randomized into 5 groups: normal group, model group, high— and low— dose MZDP groups, and megestrol acetate
group. The mice in the normal group received intramuscular injection of saline and intragastric administration of distilled
water, the mice in other groups received the intramscular injection of Leuprorelin, a gonadotropin-releasing hormone
analogue (GnRH-A) to establish ICPP model, and then were given the corresponding drugs by intragastric
administration. After treatment, the vaginal opening, body weight, uterine weight and ovarian weight as well as the
serum levels of luteinizing hormone ( LH) and estrogen(Ez) were detected. Meanwhile, the uterus index and ovaries
index were examined, and ovarian histopathology was examined by vagina and cervix exfoliated cell smear. Results
High—dose or low—dose MZDP had inhibition on the advance of vaginal opening in ICPP mice from modeling day 2-6 or
2-4(P < 0.05 or P < 0.01 compared with the model group) , while megestrol acetate had the same effect on ICPP mice
from modeling day 3. Compared with the model group, high—dose MZDP and megestrol acetate decreased the weight of
uterus and ovaries, and inhibited the rise of uterus index and ovaries index(P < 0.01), low—dose MZDP decreased the
uterine weight and inhibited the rise of uterus index and ovaries index (P < 0.05). Low—dose MZDP and megestrol
acetate counteracted the decrease of serum E, level of ICPP mice(P < 0.05 or P < 0.01). All of the medication groups
had no effect on the increase of serum LH level and the formation of vaginal keratinocytese, and post—ovulation
endometrial secretory phase of Leuprorelin—induced ICPP mice. Conclusion MZDP can antagonize Leuprorelin—
induced ICPP, and the mechanism is probably related with the inhibition of the function of hypothalamic—pituitary—
gonad axis.

Keywords: Modified Zhibo Dihuang Pills; Precocious puberty; Luteinizing hormone; Estradiol; Disease models,

animal; Mice

o P FR AR R B (idiopathic central precocious L, B RE FERIT G IA shnbr . ARSCE AR PE T
puberty, ICPP)FFRFEAMEMER Y, B—FAEKAT WA 2E R, SUHSMEPE P AR R B R ML
SEH, RINEBEWRHERATH B, ICPP LI N F(GnRH-A )—5 N FibR (i it 44 I8 ) FIREOR e
Z W, ICPP WY RIGHLI M RoE 2054, WRER T 7 BALB/C /NI ICPP &Y, LA MR B L
Il —E AR —E B A (HPGA ) T BE OB T & sh T8, & (MZDP )X/ ICPP IR FIFLA o
BRI ZE RO R (GnRH) bk v R 0T 3 i 1 MR5HE
BSR4, JCIRRCH GRH Wb UM MR 1y gy g AT AL P B AL 25 0
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ey BEp, msfat . 4. ABEEEAR, WA
=T HEE R, FHZERKIA R, SRS
TR 2 hn e M L L R R
116.9, 58.5 g-kg'; BEMRH 22 -, LIS ESE
L ABRAT, #5: 030101, FEH 3.9 mg-kg';
Mo e, B AR 2y Tk bR tt, #Hits .
368, A, KHIES IR 1573.5, 1180 pg-kg™o Ifil
T ME R (E,) . AR BGR (LHDO RN &, RE
DR lab. California 22 ) -

1.2 L& Mettler Toledo HLF KF-(1/1000), | f
NS AT NS GS-15R AR R E B O
ML, FE D5 FEI/RFEABRAF 5 Clinic Biol28C i
PR, L] ASYS—Hitech £ FRAH] .

1.3 B dl. BRI Rgdy BB 18 d W
BALB/c #fith/INER 50 H, fR [ B 2 b2 B L il S5
oot W ERSE, ARIBE, BEEIE
AR, B 19 d BERRIR R, FEHLSY N S 4 IE
FOTIRLL, ICPP ALHUAL, Iyl AAr AL . R
W, WHIZEERA, B4 10 H/NEL. B 20 d BT
AEGIRIEA 2y, IEH XIS T A KT A
JEALA AL LA (im ), ICPP A4 25 T4 IR im, [F]
B 2EKHE S (). BAZHITMIGE im, i
IV E B LA 5 IR Ao =+ 22 1 S [ =0 OB ST 61
W I g, W HBZEERZ 25T W M 22l 259 g 45
HNESFN 1 mL kg, FEBEFN 3 mL kg, ¥
R LAYy, BR LR, %L T7d, NRHEE 26 d B
SERSLYS . EAh, PIARER LT O IEA . Al
TSI B RN 2P AR T A5 AL im, B 1R,
BRI 1R, IRFIZM L2 2 Ik, L4523
W, %z 1 mL-kg,

1.4 B be I Ji ik

1.4.1 PLEFF A R HLGE SR IE 5 BALB/C #fE4:
/NERBRAE T 1 B o] — e 7E H % 26 ~ 28 d, DL 27 d ¢
MR, ARSLEERL . AR 2 R(EI 21 d HiIR)
FFREER 4 pm WEES L S IHIETF T,

142 RFEAR L BRI LN R AL

1.4.3 PLEREMMIE T SSREHAET 1 K, 4 pm Xt
S SR TR A I T AR A, 3 A TR
B8 A AR T

144 Ifi7E LH, E, FEE  SC0E5 R, fHR
FRERFEHIM, 3500 remin™. 4 CE.L 15 min, B I

W, MBI LH, E, &5 (ELISA ).

1.4.5 75 PET R RAREON 454 sh PR HE IR
M5, FECFE . SR B A,

1.5 GEil b PRk SR SPSS11.5 Gi it i 4 ik
TN HE, T ECZOR 5B R 1Y Crosstabs 13 42 3F
Tt ab 3, TR PORRR ST AEAS ¢ K50 . JES
G PR S FEASRR RIS

2 H#FR

2.1 HAIPLEIT 1 R R AN be g W 1. IEE XS
TR IR0 4 KA 2/9 /N BLRTE FF 1, BHIE A 1
B2 KRB 5.8 do ICPP B4 S2H6 55 2 KRN AT
4/9 /N BRI FF 11, BIIE T RS KO 2.7
d, BIEH X RBAELRT 3.1 d (P <0.05), HERMIkE
AT LB A A2 1 &0y 8 RT3 B ) R
3~5 K, 1CPP AL /N Y B TE JF 111 38 0 5 %) BR 4
PEAT, Z2R¥AREMEEX(P<0.05, P<0.01),

TS AR b #8 JL R R A TS A 4 R H
2/10 N BLHIE I 0, FrEfp s 2~6 K¥ BR
Xkt 4108 8 175 S 14 B GE T 2T (P < 0.05, P <
0.01); Iy AR 38 SR B AL IR F i 56 4 R
WA 410 N ERRE TF I, FREAEE 2~4 KI5
FNREXT LI ARIE 75 S 1 BB T 4T (P < 0.05, P <
0.01) . W ZEERZA T 3ERE5E 2 RENA 1/10 /N ELH B
FHETF T, AT ARes 3 it R 6 i 5 5 (1 B
EF D EEFTA I HTER (P < 0.05),

FFZE 23 h 4 A 1 AL A B A s B0 B sl 19 3 1
o ASSELG BT A% 2 /0N SRS M0 7% 240 B I L 8 %
TR W] WA LA sh, RS A T LA L
AR, 2 IS SRR RT S5 4 o B s 155 1D 6
A B, T IR0 A e B AL T i

&1 BHNRBEFOHLE

Table 1 Comparison of the number of mice with vaginal opening in

each group
- . BB F1 4k

2d  3d 4d 5d 6d 7d
IEE X IR 0 0 2 4 5 8
1CPP BLAYZ 9 4 g4 94 98 9 9
PR AL 10 0 0" 2" 5 5" 9
IR ILERIEG 10 0 0" 4" 7 7 8
i 2 R4 10 1 3 8 9 9 10

H: SIEWXALE, 2P <0.05, 24P <0.01; 5 ICPP A4t
%, "P<005, “P<00l,
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22 #ZAl . W AR R k2, 5
EF T IR Heds, 1CPP AR AV /N 7' . BEL R
I ERIN(P<0.01),

*2 BRATENERERERELR (v2s)
Table 2 Comparison of the uterus, ovary and body weight in mice

of each group

415 n FH g G /g R /g
EH R4 9 0.029211+0.005155  0.003344 +0.000828  13.89 + 1.054
ICPP #7141 9 (.146800 £ 0.018357%%  0.019422 £ 0.002446%  14.00 1323

IR U B 10 0105080 £0.024580™  0.014700 £ 0.004022™ 1440 1.265
TSR A 10 0124580 £0.026159% 0016820 £0.003762  14.90 1.370
3 2 R4 100101510+ 0017192 0.001369 +0.002860™  14.50 £ 0.527
T HIEEMIBALE, 24P < 001; 5 ICPP BB L, P <
0.05, “P<0.01,

55 ICPP BETUL Ay, sl A b 3 AL = 390 i 4

TE . NHE RS EAR(P < 0.01); Jnys R % AL
R 2H 1Y T2 B ICPP SRV AH AR, 2R A 5
TR X (P < 0.05), 1 5P 5 A3 1CPP A 4
BEfk, AWML, 25512 E L (P>0.05) ;
F Hb 2 IR 2H 7y . BPSRBTar 34 48 1CPP AR BEAIR (P
<0.01). HARAKF R E, 2RET5ETEE L
(P>0.05) , $E/RHABMEIE N5 MOPE i . et
PERBIER, SaiABRAETCE, & 2595t
I A FH IR 5 1 BT AR AL TE CHR .
23 FALE . WHREILE R 3. HIEFEXTHR
Y Heds, 1CPP BERUAL /N e 5. OP SRy
B W T8 (P < 0.01), 5 ICPP BERIZH e, s
FAHE B AL AR R 2 A AR IR P R e R A
FION IR THE (Y P < 0.05, P < 0.01); i1 2 i
2 I BEA 1 B0 8 38 BT B 5 8 BRI 0N B B T
(P<0.01),

®3 BATEIEH. WEEHILR (v2s)
Table 3 Comparison of the index of uterus and ovaries in mice of

each group

41 n FETREL LB
IEH X IR 9 0.002117 £0.000413  0.000243 + 0.000066
1CPP 141 9 0.010616 +0.001850%%  0.001401 + 0.00023722

TS A U R E4L 10 0.007448 £0.001179™  0.000887 + 0.000318™
TR LR 10 0.008398 £0.001668%  0.001135 + 0.000245*
2 AL 10_0.007011 +0.001209™" 0.000945  0.000194 **

Ee HIEWXTRA A, 24P < 001; 5 ICPP M4l s, P <

0.05, “P<0.01,

24 %4l LH. E, K FHE IR 4. 5IEEX
M2 dr, ICPP &M LH /KT E (P < 0.05), 42
AR A 75 1CPP A7 2 LH T FEH s Rl
ICPP #E AV E, 7K -F- MR (P < 0.01), $&7- 4K
AR ICPP B E, ZK-FHIMEH . 55 1CPP AEAI 4]
Feds, 2528 25 4UHMARAE T+ LH 194 FH G B 5 i
(P> 0.05) 5 Vs AR b o5 L s ) s AL Il E, KPR
Fhi, (A5 1CPP BRI i, 2R G 2#E (P
> 0.05) 5 TG AT b 3 ALAR 55 2k 20 K HF s 2 il 24
PIREAE IR 8 AR 0 100 B, K FTHE, ZSAE%
# (P <005, P<0.01),

K4 KAMFE LH, E, AKTELLE (x+s)

Table 4 Comparison of the levels of LH and E, in mice serum of

each group

ATl n  LHIU-L! Ey/nmol - L™

IE X IR 3.668 £0.704  1646.195 + 13.148
1CPP A4 4595 +0.715% 1536.418 + 11.316"*
TEARG AL RIEAL 10 4.671+£1.565  1548.489 +29.746
SR AL 10 4.130+2.086  1556.729 = 30.031"

FH b 22 i 241 10 4.712+1275  1553.473 +11.483™
W HIEEX AL, “P<0.05, **P < 0.01; 55 ICPP fiAIZ [t

%, P<005, “P<00l,

3 g

SCHRARIE™, B HE K HEJE ICPP /Y EZR AL, A
M 26 PR 2 TCPP ) B 2RI IR . AR B AR 4
ICPP B LBRA PR K REAE AN, ZEH B I
REK AR BR, ARSI M IR A ek, 36
I7 BF HE JONE 36 8 R RS 2 ICPP, TR AR I BUAS 4 ir
SOPrE VG

TR R EREAUE T i GnRH SL A
Ay IR, T B A GnRH K B R i
JE B E R Y, JUHIE A GnRH ik w28 40 3 1) 3
i, B F TG A S bR R, HRTAN,
HHREKEE WA FEZ5 W GnRH 147032 Z Fl
2 6 PR DO 245 1A DTG 45 5B, TCPP J2& GnRH #Z87T
%, HPGA iR R shi 2 B, DR HEI 25 2 i Mk F
LI GnRH #HI¥L, AIEE HPGA Thie, {2k sz
PEHT, 5% ICPP, A 2:H —IRIES 775 & K sl i
SN LA P B 2 R B AU — kM 45 T ik
TSI i e P L2781,

PR & —Fh GnRH-A 7], xFFik B A WA
YER, FFURETREAE SE R TTITZ000 LH FI{2 OP i 2=
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(FSH), 1 ~2 J&J& W o] ff 4 GnRH 3Z (4520,
Ml - BRI AR, BTG K L HAE 1ICPP (W3R
S, ASTFRIZEL BG FH8 AF A ot R 24 4 W0 8
XTHt ICPP SRR T, &5 35 & B0 0 87 40 24 1 R 3
EUA W A S i A VR, LT A S 35 R R 38
VERTESH], W4 BALB/ ML, %S85 ICPP
SRR, ARSI R, SIEH XA g, IR
Al S 40 BALB/c Mt BRFHIE TT 4 ET . 75 FBp £
Bty . FEAREOREN SO . BE A
Wiz | LH THEr, FEORHET 8 PR H 3 AR 1 1) 30 4
Ak, BRI E A S A0 i M B AT 5 S ST 1CPP A
R, HAHLH T RE SMIRE RIS HPGA K.

S5 AR BAR AT & S ICPP B RARAE . 75 M
SO 3hY) ) B BEAC 2R AR & & AT AE B2 B
EFF T, ARSI R IR AT s AT b 2 LA
PP mess 2 Kk R il oaRE i o R E I 1
PETROVEFT, 5 700 S el AT b B AL T RS B 5
2~6 KI5 @R Xt BHIE FF 3 AT Al /E T, AR50 o
BRI b B LA DU S AR 3 2~4 K I R X B 3 T
FHRATAIIRIE R . P b 2R B A A T A 3 KA
TN REXTHTAMARE 175 5 Y BHE T LT

PERRAHIIRE G 3, AT AR A AR — - AR 2R
PIEREE . RELRKLEREARA, & AR
T Hb B AU IS 3 1755 1 AN O B T i L e
EFEECN N SR B TS A TR E R, SR s A
A 1 AU RE A S IR 38 175 5 (1) 1CPP AR /N ERL A
JERRERER

LH #E1E % A &R 2 R Ak, EHEDp b
IRFEEAE, PRI VE b F0000 HE O FH A B 3 PR
s, JRA ICPP Ml R bR 22— ARSLER 25 5
N, AR K 45 AR 2G4 LH 7K Y% 0E %) IR 20 T
B, (H SR DL R S T ICPP ARG 55—
SEESEE R L (5 SCRFOMIE, B FRAK, 2
NATRE R HEDN G BT S XRS5 AR S50 T UL 1 5 %o
ANERFE P S AR TR | AR ZE RN 5 22N ER
(1) B PN RS 2 I S A e — B o [, AR
E, WA IE 5 6 BRI R, SR ol e th FHEBR S E, b
& LH WEAE ) TR R R, Wl aeh T+ B, 195 st

VERITEG SCsrh A B AR R el R b 3L
XHWARE 5 T LH K09 T = o 2, ifi RE i i
AR FEARE Ey K- TH R, (AR T IE R XA, X
TR DAl A i B OR BEAID SR 4083 i R B 4
i, HEOS E, K FREE LH WE(E M T I ~ R, 1
TSR i B AL B, AP P B AR AR XA )

LRETE , SRR M S AUV 15 5 A9 /8 B
ICPP B —E XS PR, Rl i B R B )
(BB RE i R = LIRSy 5in e )| I Y= a5 @
SARBOT TR B By KPR R, AR R 3 38 AL X4
TR3E 75 S S IR AT B . LH ACE T R AROR S
BLE 5 PR AU SO AR I TG S S o e R
BORL A FHAIL ] AT BE R 8 R HPGA ) 2 RE TS
YEHIRY
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