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Efficacy of Modified Zhibai Dihuangwan on Idiopathic Precocious Puberty

YUE Shangsai, SUN Fengping’
(Children's Hospital Affiliated to Zhengzhou University, Henan Children's Hospital,
Zhengzhou Children's Hospital, Zhengzhou 450053, China)

[Abstract] Objective: To evaluate the clinical efficacy of modified Zhibai Dihuangwan on children
(female) with idiopathic precocious puberty (ICPP) and to explore the mechanism. Method: A total of 78
children with ICPP who were treated in Henan Children's Hospital from July 2019 to July 2020 were randomized
into the observation group and control group by sealed envelope randomization with 39 in either group. The
observation group was given modified Zhibai Dihuangwan (1 dose/day, oral, divided into two times) and the
control group Zhibai Dihuangtang (1 dose/day, oral, divided into two times orally). The treatment lasted 3
months for both groups. The changes of mammary nucleus length, maximum follicular diameter, uterus, and
ovarian volume before and after treatment in the two groups were observed, and serum luteinizing hormone
(LH) level, follicle-stimulating hormone (FSH) level, prolactin (PRL) level, and estrogen (E,) level were
detected in the two groups. At the cellular level, the secretion of gonadotropin releasing hormone (GnRH) and

mRNA expression of precocious puberty-related genes Kiss-1 and G protein-coupled receptor 54 (GPR54) were
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measured. Result: Levels of serum sex hormones of the two groups were significantly decreased after treatment
as compared with those before treatment (P<0.01). After treatment, the length of the mammary nucleus and the
maximum follicular diameter in the observation group were smaller than those in the control group (P<0.01).
The total clinical effective rate in the observation group was higher than that in the control group (P<0.01). At
the cellular level, the expression levels of GnRH, Kiss-1 and GPR54 mRNA in GTI-7 cells treated with
modified Zhibai Dihuangwan were lower than those treated with traditional Zhibai Dihuangtang. Conclusion:
Modified Zhibai Dihuangwan can effectively inhibit levels of serum sex hormones in children with ICPP and
delay the development of mammary nucleus and ovary in children with precocious puberty. It is more effective

than traditional Zhibai Dihuangtang, which is worthy of clinical promotion. The mechanism is the likelihood that

it inhibits the expression of Kiss-1 and GPR54 mRNA.
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il BE O DAk BE R AT 5 B2 5200 . PR O 7)Y 2
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Rl GnRH (19 53 Wh o R H 52 B 28 0 1 2R 4 Wi =X
JZ )i (Real-time PCR) £i #f GnRH . Kiss-1, GPR54
mRNA & ik, B2 Y 4b #7 /5 GT1-7 4018, >R FH &
RNA 2 BUR 7 £ $2 BUS RNA ) H 4l B 55 v i,
K R s34 50) &0 2 RNA 330 5% S5 i cDNA, DL
cDNA J 5 Mz 47 PCR &3 , i3 4 4 14 itfy 2k 152 B A
IE(C,) , LUH ol -3 -1 2 i = (GAPDH) iy N 2
R, TH 5 45 4140 i AH G 3 I mRNA ik &, SEH Y
AHXF RIS E R 22, 5l A A TAY TR
) A A R AR IR G, W1,

*x1 S5HFE%
Table 1 Primer sequence
519 41 (5'-3") KB /op
GnRH Fi# GCCGCTGTTGTTCTGTT 17
T CTCCTCCTTGCCCATCT
GPR54 I TAGTCGGGAACTCACTGGTCAT 22
Tif GGTACGCAGCACAGAAGGAA 20
Kiss-1 |- GGGGGACCTCATCGTGCCAG 20
T CGCCTGCCGCTTTCCGTA 18
GAPDH  L¥f TGACTTCAACAGCGACACCCA 21

Fif CACCCTGTTGCTGTAGCCAAA

2.7 RFIAAL A LH . FSHIRF & (% K2 W b
A BR 2 | AT 4 A 17672964 ,18198301) 5
PRL .E, il & ( Fifg2d 7 S0 A R A Rl AR A A,
125 43 5k IN3363 . JN4042) ; GnRH i 7] & (31
HERAEY TRARA A, 175 CSB-E06880h) ; Kiss-
1l & (D S B FE AE W RH B A BR A W) L 4R 5
E-EL-H6099) ; GPR54 il & (R BAE YR A
BN H) L 585 EH2126) ; GT1-7 40 ( i 5 S 4= 9
TRARN A, %5 GD-C9819076) , DMEM #; 3¢
W TR A (35 [ Gibeo 28 | L 41543 Bk 11965-
092.25200-056) ; &t RNA #2 BUK 7] & L 5% 5517
& .Real-time PCR I & [ KRR AL B (L) A
B2 A, 58 5 43 4 o DP419, KR211, FP411] .
CKX53 R A= ¥y 1 S B ( AR S rp R A BR 2 W) ),
Form371 %! CO, 18 & 1% 37 4 ( 2¢ [ Thermo Fisher
Scientific 23 7] ), Light Cycler 96 %! PCR % (Roche /&
7 ), SpectraMax iD3 %l £ Iy GE i} &5 {¢ (Molecular
Devices A Al ) o

2.8 Sit 2 Jr ik JH SPSS 22.0 4 it B 4 A
Graphpad 8.0.2 #EAT G it 2= 0 M, iF R x £ 5
TR EPR IR T A IEA ST O 225 4L i
SR FH M ST AR AR ¢ 4G 56, 41 P9 BL AR I X ¢ K 56, I
2 R BRI K, DL P<0.05 k22 5 B A 43 2
3 &R

3.1 W4l H®JLIGYT ETJ5 FSH, LH, PRL, E,, UV,
ROV FILOV LL#  SA4IA Y7 AT L IR 97 5 ™
#H /8 JLFSH,LH,PRL,E,,UV,ROV I LOV /K
FEfR (P<0.01). W32,

%*2 WHHBILATEIEFSH.LH.PRL.E,.UV ROV .LOV KFLLE (¥+s5,n=39)
Table 2 Comparison of FSH,LH,PRL,E,, UV, ROV, LOV levels between two groups before and after treatment (x+s,n=39)

28 5 s i) FSH/U-L" LH/U-L" PRL/pg-L" E,/ng-L" UV/em® LOV/cm?® ROV/cm®
U234 TRITHT 3.23+0.14 1.69+0.17 7.2240.07 21.18+0.20 2.45+0.30 1.35+0.24 1.35+0.24
BT IR 1.93+0.04" 1.32+0.31" 6.05+0.07" 1.73+0.46" 2.33+0.28" 1.27+0.24" 1.29+0.24"
Xif B 41 TRYTHT 3.17+0.18 1.63+0.25 7.23+0.13 21.12+0.17 2.45+0.33 1.3540.33 1.34+0.25
BT IR 1.87+0.21" 1.33+0.17" 6.09+0.21" 1.83+0.42" 2.37+0.31" 1.32+0.33" 1.31+0.25"

TE S ARGIRYT AT A U P<0.01(£ 417])

3.2 W48 LR YT AT 5 LMNIL RMNI, LMFD,
RMFD b4 5AHIGITH LR 6T e W4 L
LMNI,RMNI,LMFD ,RMFD 7k - #] % 3 & £ (P<
0.01) A7 5 5 %) I 4 b3, M58 41 LMNI,RMNI
LMFD #il RMFD 7K °F ¥ & 2 F% fk (P<0.01) .
W3,

3.3 WABRHFEGIRITRLE RI7 5 WA 4 I IR

T8N 89.74%(35/39) , B &b /& T X B4/ 71.79%

(28/39)(x*=4.04,P<0.01)., W34,

3.4 WA BILIGIRZ & E EARRIG IR

of B WAL B LR YT TS D RE iR R ) O

B OUEEA TCA B IAE B, A0 B2 A 2 41 8L
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*3 WHREILIEFFEIE LMNI.RMNI.LMFD #1 RMFD 7K F b 8 (x+s5,1n=39)
Table 3 Comparison of LMNI,RMNI, LMFD and RMFD between two groups before and after treatment (x+s,n=39)
2 53] I [R] LMNI/cm® RMNI/cm? LMFD/mm RMFD/mm
WML VRIT T 8.47+1.59 8.70+1.52 6.76+0.59 6.87+0.33
BIT G 3.02+0.32" 3.10£0.05" 3.05+0.52" 3.09+0.19"
xif iR 2 Mgl 8.41+1.51 8.84+1.54 6.51+ 0.49 6.94+0.34
BIT G 3.24+0.14"Y 3.34+0.15"% 327+ 031" 3.31+0.21"Y

e SARAIBIFRT L Y P<0.01 53877 5 5 0 IR 40 i 2 P<0.01

Fa4 WAHBILERTHILER
Table 4 Comparison of clinical efficacy between two groups

#1(%)

2kl B TR A% PV AR

WELLH 4(10.26)  9(23.07) 22(56.41)  4(10.26) 35(89.74)"

XHIRZL 2(5.13)  12(30.76) 14(35.89) 11(28.21) 28(71.79)

PUMR 25 J5 .0, 24 h S REIR BAT 2 Ak 2 IR 2 . PR

B ILE AR B AN R R .

3.5 WA 7 R X GT1-7 48 Ml 43 i GnRH (1) 5% Wi
525 PV LR, A M ¥ 37 205 AR M B AL o

20 GnRH 7K F- ) 1 25 FE I (P<0.01) , 7E [6] — 1 ] i

) R 55 %0 A M v A L A, AT Ml B AL o 4l

GnRH 7K i 2 BEAR (P<0.01) . W35,

3.6 2805 FIXF GT1-7 4 ffd 1 B 20 A0 5 56 R 3R 5K 1Y

x5 2FAF GT1-7 4 i GnRH 4 i 0 %015 A B9 bL 88 (3+s,

n=3)

Table 5 Comparison of inhibitory effect of two prescriptions on

GnRH secretion in GT1-7 cells(x+s,n=3)

21 5 i [7] /h GnRH/U-L"
2 H4 4 189.67+13.87
8 210.67+17.61
12 327.00+29.14
16 253.00+22.87
20 172.00£12.53
IRl 2 37 241 4 113.00+20.07"
8 116.67+19.14"
12 102.33+19.01"
16 82.67+20.31"
20 70.33+19.65"
JHURE b AL 9 4 4 100.33+14.46"
8 90.66+17.21"
12 78.00+14.00"
16 28.33+8.50"%
20 19.00+4.36'%

5 (A ] 25 2 AV P<0.01 5 5 [E] I 1A 0 A b #E V 4 H
P P<0.01(F67)
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o 5 2 PR, R M B AH 5 RURA b B L
S8 41 GnRH . Kiss-1.GPR54 mRNA 2 ik /K - 14 i
FH R (P<0.01) , TEZ5 W) AE I 8 h, 5 047 M 28 %7 20
Eb %, A1 AR b B L N U 41 GnRH . Kiss-1, GPR54
mRNA £ A KV i F AR (P<0.01), W6,

R6 TRZHYAE GTI-7 4+ GnRH. Kiss-1 ¥1 GPR54 mRNA
RIELLE (x+s5,n=3)

Table 6 Comparison of GnRH, Kiss-1 and GPR54 mRNA

expression in GT1-7 cells treated with different drugs (x+s,n=3)

sf ]
21 51 n GnRH KiSS-1 GPR54
=kl 4 2.19+0.24  0.24+0.03 0.12+0.01
8  4.25+0.75  0.44+£0.06  0.34+0.02
12 3.6740.40  0.35£0.04  0.29+0.04
16 2.23+0.16  0.24+0.04  0.22+0.03
JHUA Hb ¥ 37 2 4 2.02+0.13"  0.18+0.01"  0.09+0.01"
8  3.25+0.16"  0.32+0.02"  0.20+0.08"
1222340277 0.20£0.02"”  0.19+0.08"
16 1.79+0.23"  0.18£0.01"  0.17+0.07"
AL ALK 4 2.0120.27"  0.19+0.02"  0.06+0.02"
8 2.35+0.33"% 0.22+0.04"% 0.12+0.02"%
12 1.49+0.18"% 0.13+0.03"» 0.14+0.13"%
16 1.28+0.11"% 0.11£0.01"* 0.14+0.03"%
4 g

AR A P B 28 A i P E R, AT G U Sy L T R e
CFLPE O AN E R N LI A A R
O A S B A H R R L A 2 TR
Rk I AE BRI, B AN ) BH U0 B B 2 5, i 22 47 K )
HHKTCHE AT 5 2005 2R B, A AR K 28, P Bl i
MW R 22 3L I 2 2 00 B IR il
REL 417 D) DL 2L D R 42 DRI, A ) 5 2R Al T 1)
HE JCRE 995 (0 U5 T L 3 5 4% SCPRAE 2 rp R HIE R
I AL T 45 R A — 2, LT Pref PR 2GR LA
BF HE K RESIF 9 22 TR, K 2015 4F /9 (b B2 L RHIG IR 12
JT AR R - MR BB T ) ) ke BT KA S



5528 B4 24 ] HEXBAFZRS Vol. 28, No. 24
2022412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2022

FLBGHRIE Y F2 2 UEAY 36 0 B AN S O TS AR K, HE
A2 A b B I IR YT I IE

% B8 AR Hb B 37 v DU B R IR, BT
ANHE AN E B Z 22y, E G A A - AR RLE )
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