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ABSTRACT Objective To observe the effect of Modified Zuoguiwan (MZ) on the balance between
helper T cell subsets 17 (Th17) and regulatory T cell subsets (Treg) in estrogen deficiency induced bone
loss mice and to explore its mechanism. Methods Totally 50 BALB/c mice were divided into the sham-
operation group, the ovariectomy model group, the low dose MZ group, the middle dose MZ group, and
the high dose MZ group by random digit table, 10 in each group. Mice in the low, middle, and high dose MZ
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groups were respectively administered with MZ at the daily dose of 7. 25, 14. 50, and 29. 00 g/kg by gastro-
gavage, 0.5 mL each time for 12 successive weeks. Meanwhile, mice in the sham-operation group and the
ovariectomy model group were administered with equal volume by gastrogavage, 0. 50 mL each time. The
serum estradiol (E,) level was assessed by enzyme linked immunosorbent assay (ELISA). Bone mineral
density (BMD) of thigh bone was measured with dual energy X ray absorptiometry. In addition, the popula-
tion of Th17/Treg subsets in spleen mononuclear cells was analyzed by extracellular and intracellular stai-
ning method using flow cytometry. Moreover, the mRNA expression of IL-17A and TGF-B in the spleen
mononuclear cells was detected by reverse transcription polymerase chain reaction (RT-PCR). Results
Compared with the sham-operation group, both E,and BMD significantly decreased, the percentage of Th17
subset and Th17/Treg ratio both increased, the percentage of Treg subset obviously decreased, the ex-
pression of IL-17A mRNA significantly increased, and the expression of TGF-3 mRNA significantly de-
creased in the ovariectomy model group (all P <0.05). Compared with the model group, BMD obviously in-
creased, the percentage of Th17 subset and Th17/Treg ratio both decreased, the percentage of Treg sub-
set obviously increased, the expression of IL-17A mRNA significantly decreased, and the expression of
TGF-B mRNA significantly increased in the middle dose MZ group and the high dose MZ group (all P <0.05).
Correlation analyses showed that BMD was positively related to both the serum E, level and the percentage
of Treg subset (P <0.05), but negatively related to the percentage of Th17 subset (P <0.05). In addition,
the serum E, level was positively related to the percentage of Treg subset, but obviously negatively related
to that of Th17 subset (P <0.05). Conclusions
E, deficient bone loss. MZ could decrease the proportion of Th17 subset, but elevate the proportion of Treg

There was correlation between Th17/Treg imbalance and

subset in E, deficient bone loss mice. It could achieve therapeutic effect through adjusting the balance of
Th17/Treg in E, deficient bone loss mice.

KEYWORDS Modified Zuoguiwan; estrogen deficiency; helper T cell subsets; regulatory T cell sub-
sets; bone metabolism
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PR I AR T AU T B0 5 F S P, R RGBT
PR A 05 SRR
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011202) 2y AMRESCO 73w = i, B-actin IL-17A
TGF-B 51t i s AR AR AR AR A8, 5197
5 W41, FACSCalibur jiX41ff11% (Becton Dickin-
son A F]) ; A BRI 2 0 HL (Sorvall Super T21, 36
) ; 2583 EEETH(ND1000, 5[ ) s #63F PCR 474
{Y(T-Gradient,Biometra, 2% ) ; BEK 1% 25t (Alpl-
ha ImagerTM 2200, 3¢ [ ) ; H{ikil vk 4E (725 Thermo
Forma, &) ; FLIK{X ( Thermo, 3E[H) ; FitR{L ( Ther-
mo, ) ; BlAE X £ BMD 1Y (LUNAR,3£[H) .

&1 PCR 59 K=K

S . iE
T 5197791 O
(bp)
IL17A Fiff: 5'-TCCACCGCAATGAAGACC-3’ 420
Tif: 5'-CACGAAGCAGTTTGGGAC-3’
TGF-p Fii%: 5'-TGAGTGGCTGTCTTTTGACG-3’ 456
Tif: 5-TGGTTGTAGAGGGCAAGGAC-3’
B-actin [-3i%: 5'-GGCACCACACCTTCTACAATG-3’ 374
Fi#: 5'-ACGCACGATTTCCCTCTCAG-3’

4 YR E S SHECERI3 ], 40 H/NR
B 12 ~18 h,10% /KA F B S 4% 100 mg/kg
FRI) R T S AR I, /0N BRI T A7 T AR B LA
GUEL ;40 HOK IR, i A rh I sh st
RS 10 H/NRAT BT ARADIBR IS, (D) Bk 51 585
FEl 5 00 S5 R R4 2
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AR A AR ZH 3 S i AR K G 2 85 s
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PriAbRiC S RT-PCR A A e B, B Bk 4L 22,
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7 RIS AR BRI Ty

7.1 I E, K SRA ELISA K 7, #eik
BRI ERAEE .

7.2 BeEwiEf, BMD i SR AXNEE X 4R
% A /N BB RS 7 BMD.
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R (CD4 "CD25 "Foxp3 ™) Wy bl R A i =X 40 i
AR P AL A 0 7 o WSO MBI B A A4 L, A
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7.5 IL-17A . TGF-B mRNA # &K %
RT-PCR #:ili%., 5149 i A Primer 5.0 /4
RNA £ : R ] S50 SR M 212 B B A~ % 240
ML mRNA , S25M OGN A260/A280 LHIE,
IHF RNA #BE R4l B ; RT )i : % oligo dT Jy RT
FiG1H, B 2.5 pg A RNA #2 RT 7 & 1 0 4353
5534 . cDNA20 pl; PCR J2 i & e AR & Ky
25 uL, 3% RT 7“9 5 pL,10 x PCR buffer 2.5 pL,
25 mmol/L MgCl,2 pL, b, Fiif51 %4 0.25 uL
(25 pmoL),10 mmol/L dNTP 0.5 uL,Tag DNA %
41 0.5 pL,DEPC 7K 14 pL; 5O 45454 95 °C s
5 min,94 C 1 min,58 ~60 °C 1 min,72 C
1 min, 26 MEH 5,70 CHEEK 10 min, 1.5 % EEIK
(EB Yeft) /KF-HLTK , >R FH Alpha B % 2R 58
T IR : DL B-actin AN S 1A H YR 5 R 2P
B-actin JKFE(E LLIEVE MAIXT A A .

8 itk W SPSS 11.5 kT4 it
3T TR X 25 Fon  RASE R 2001, W
I LLBER ] Turkey 4650, 58 [ AH DG H Pear-
son A HT, A R (r () RIE, F/mIEM G, r
R, T A, P <0.05 NERAGH¥E X,

# g
1 BAHINTE E, KRS BMD i (F£2) 5
TR A 1740 E, BMD /KR (P <0.05) ; 5

W A, h 2 B F R E, K FEER TSI #E X
(P>0.05),Hzhh KHIE4 BMD B TH& , 25
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£R2 KU E, X BMD KFEHE (xzs)
20 51 n E,(ng/L) BMD(glcm?)
RFA 10 26.45 £4.75 0.301 £0.082
A 10 6.20+1.92* 0.206 +0.070 "
hZ/ i 10 6.15 +2.06 0.225 +0.072
mzsehlE 10 6.42+2.76 0.256 +0.089%
thefRRlE 10 6.77 £2.80 0.285+0.088%

F S5MFEARALE, *P <0.05; SHAIL HEE, 2P <0.05

St E (P <0.05) , H 2279750 AR

2 FHUUNRIAE A YN Th17 \Treg WA K&
Th17/Treg @l (K 1,%3) ST R4 HEL,
BEAIZH/INER Th17 SR L BB 2. =5 (P < 0. 05) , Treg
A LG9 B 2 AR (P < 0.05) , Th17/Treg LA H] 2
THE (P <0.05) ; S5HRIA] Hh i, v 24 ep R 41/
B Th17 WEHF b ) B B B AIK, Treg W2 #F EL 41 B 2 7t
1, Th17/Treg HEW] R AR (P <0.05) , H 2 2547

A 10

3 AAMNERZANNE Th17 Treg WHE K
Th17/Treg A8l (x +s)
25 n Th17 WA Treg WAE Th17/Treg
BN 10 2.56+0.76 3.75+0.69 0.71x0.23
TR 10 5.61+0.99" 1.78+0.63" 3.15x0.75"
PR 10 4.98+0.74  2.36+0.73  2.11+0.58
pZphRlE 10 4.22+0.77% 2.89+0.85% 1.46 +0.54%
hZikHlE 10 3.50+0.692 3.57+0.75% 0.98+0.32%

Ve ST ARLLHE, *P <0.05; SHUGL A, “P <0.05
HE

3 E,.BMD K Th17/Treg V. Bf [t i #H 5 ¥
(Bl 2) MRS ER E, K5 BMD & Treg i
REHC 280 B AEA 6 (r =0.44, P <0.05), 5 Th17
MR ) S B 2 A AH G (r = -0.61, P <0.05);
BMD 5 Th17 WE#¥ Lk i 2 W] W A AH ¢ (r = - 0.63,
P <0.05),5 Treg W #¥f t i 22 B & IE A0 56 (r =
0.58, P<0.05).
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Y E NG A F BT ARG G AR H 2/l 2] 5 L o vh 25 il i 45 J g R

1

Z AWM Th17 & Treg AR K
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A 2y BMD 51 Ep ACFARIENE ;B 2 Th17 SEAFS 0TS By KPS ; C Oy Treg WA S ML B, /K-FAHKAE; D 24 Th17 1

5 BMD 61 E 2 Treg TiE5 5 BMD AHGE

B2 I E, 5 BMD J Th17/Treg W il AH G K

4 5 BENE AN A% 40 IL-17A K& TGF-B
MRNAZGAEHL LA (3, % 4)  S5EFRAE,
BRI IL-17A mRNA /KF-F i (P <0.05) , TGF-B
MRNA JKVFEIR(P <0.05) , SHEHIZH LLEL, th 2,
K4 IL-17A mRNA 7KFREIR (P <0.05) , TGF-B
mRNA 7KF-THE (P <0.05) , H 5 25551 AR

x4 KHIL17A K TGF-3 mRNA

MR KB (%, x £5)
20 51 n IL-17A mRNA TGF-B mRNA
FAR 10 14.96 +3.84 19.93 +5.81
sl 10 31.98 +6.93 " 6.34+2.90"
P2UNFIE 10 27.34 +5.44 9.69 £2.92
e 10 22.99 +4.84% 13.99 +4.55%
PERHE 10 18.75 +4.64" 19.10 +4.68%

H 5BFARLLE, P <0.05; SEIA L, “P <0.05

B-actin 420 bp

IL-17A 456 bp

TGF-B 374 bp
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R, Th17/Treg \F E - 76 4 35 LA P 36 55 Fa
FE ABUIME A YRGB FEE AR BEE N
AU - g - BRI RS R AWIRA, AR IE#
PR BB AR T AR T B 25 52 B G .
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IL-17 ASEAH PR T AR AE SN, FERILAAR Bl s B 2
e R A AR R AR 8 3k ) v 1t LA 2
YU . A TFRE MR B RS RE A S0 IL-
17 19 Th7 SEHE, 17 02 28 0% B 4 M 75 Ak, $2 7R Th17
TEMEM R B = SRS E L P HE T EEME,
Treg i #51k CD25, Foxp3 & Ho 4 R 3 5t I 7,
Treg it ™A= TGF-B 45 4 i PR ¥ ol 3 1 40 i (] H 42
Pl R A G M ST VR, R4 38 i ] A 4
HEEI R BRSTIESE , MM Rl i e Treg
VAR R B B A Ak, B D B o AT
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PR, 22PN BROBE R KT W] S R, W] BMD B Jg
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T, Th17 A eI 2 T &, Treg EAE LA S AR,
Th17/Treg V515 Th17 k%, #HEHE S HT BR E, 7K
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BT, 5 Treg WHFEHLF] 2 B WAEARE , SR i
WERBZ A0 Th17/Treg KA T REFEH &K o R IE
TEBAER], Wi Th17/Treg i 82 i i %
Bz B BRI RS s

H HTVY B IR Y7 MER R B = B A O 2R
FHMES R B RIT 2 B S & T8 B L S
FLARIE AR LSS RO 5 TR BRI IR &
PRSI TRTT B AR B A T A U A R
AN B R A G I A TP BRI
B EORS R A BER T A G LR R ER BT
FEEBER SR . BRI, BB R, B 5% T 77 A2 U 3R ik
ZHERMIEARTTHL . 22T ALJE 2 AN 2305 57,
AR AR I B 325 B, 2 G S 5 i U 7 0 05 AL S i
IR Ty, O A 2 G B 2R s 210 2 AT
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MRS Z B R H N AW RN, 2233
YR BERCR B =2 /N BUE 2 R W) Sl 4% %07 RE W) i
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B, BEAR Th17/ Treg U RE FLAE, $2 78 22 I3 T sk 3 1
Wikt Th17/Treg W RE R MRS W HEM R i = & %
Ko AW R IV AL RE W S T R R =
S Th17 SERFRFAEPEAN M+ IL-17A mRNA #%58K
-, B Treg WAEARAE M40 R 7 TGF-B mRNA %
K R T Th17/Treg 0 AEAAE P 20 i |8 4%
ST 1 Th17/ Treg MR R A9 5 22 0L . [)
BFEE R B R, 22 FUINSTAYT Ja 25 00 S /NR s E, 7K
SE-TCW T R TESE R 5 TC W] o MEE R AR T

Zi b Tk, M R = B & RN AE Th17/
Treg WRERMING: 35 Th17/Treg WREAEAG Al fES:
H5THSERZ S8 E RIS, AV 086 i
T Th17/Treg WAL PE 40 H 5% K, 06 4%
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