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Study on the Effects of Tiaojingzhuyun Capsules on Endometrial Receptivity in Mice with Implantation
Dysfunction and Its Mechanism
WANG Ruijie(Second Clinical Medical College, Henan University of TCM, Zhengzhou 450002, Chingd)

ABSTRACT OBIJECTIVE: To investigate the effects of Tiaojingzhuyun capsules on endometrial receptivityin mice with implanta-
tion dysfunction and corresponding mechanism. METHODS: Pregnant mice were randomized into normal group, model group and
the groups of low and high-dose [12, 24 g/(kg-d)] Tiaojingzhuyun capsules, with’T0 micelin each group. The mice in the drug ad-
ministration groups were given corresponding drugs intragastrically, while those in the'normal group and the model group were giv-
en normal saline intragastrically, for 3 consecutive days fromthe lst day of-pregnancy. On the 4th day of pregnancy, the mice in
all groups except for the normal group were given_mifepristone solution subactaneously to establish model of implantation dysfunc-
tion. On the 5th day of pregnancy, the miceswere sacrificed, and then the change in endometrial morphology was observed and en-
dometrial maturity was scored; the pfotein expression levels of leukaemia inhibitory factor (LIF), homoeobox gene HOXA10, ma-
trix metalloproteinase 9 (MMP=9) and matrix metalloproteinase inhibitory factor 1 (TIMP-1) expression in endometrial tissues were
determined. RESULTS: ‘Compared to the normal group, the mice in the model group and the drug administration groups had endo-
metrialshypoplasial and” obviously lower endometrial maturity score and protein expression levels of LIF, HOXA10, MMP-9 and
TIMP-1 in endometrial tissues (P<<0.05). Compared to the model group, the mice in the drug administration groups demonstrated
endometrial development which improved or tended to be normal and had significantly higher indexes mentioned above (P<<0.05);
besides, the effect shown in the group of high-dose Tiaojingzhuyun capsules was stronger than that in the group of low-dose Tiao-
jingzhuyun capsules (P<<0.05). CONCLUSIONS: Tiaojingzhuyun capsules can improve the endometrial receptivity in mice with
implantation dysfunction by a mechanism which may be related to upregulating the gene expression of HOXA10 and LIF, and main-
taining the balance of MMP-9 and TIMP-1.

KEYWORDS Tiaojingzhuyun capsules; Implantation dysfunction; Endometrial receptivity; Maturity score; Mechanism; Mice

B S B T ot e S S L S e S S e A st st ST SO o

FLASZA D). 55 B 3h M A5, 2014, 31(2) : 32. [13] Myers JN, SchiFfer MW, Korolkova OY, et al. Implica-
(111 wIESHAS, X A, XURKES , 4 S 7 TR 1 Xt 1 45 tions of the colonic deposition of free hemoglobin-o
% K B4k i 2H 2 SOD . MDA . MPO it (/) 52 1 [J].4~ B chain: a previously unknown tissue by-product in inflam-
255,2012,22(5):274. matory bowel disease[J]. Inflamm Bowel Dis, 2014, 20
[12]  9NJ5 2L Bz ML A 2 1 R PL] 5 107 BERE (D). B & (9):1530.
h35%,2012,10(12) :445. [14] Aleksandra PP, Jakub F. Review article: the role of oxida-
A B4 H TR HE TR DI S A7 H (No.13A360579) ; tive stress in pathogenesis and treatment of inflammatory
R P EE 2R B I B B4 (No.BSTI2012-21) 5 4 [6 44 % th e 2B 5% bowel diseases[J]. Naunyn Schmiedebergs Arch Pharma-
R TAE 2 JHEE 5 H (No.(2014)-2045) c0,2014,387(7):605.
s PRI, Lo BSOS T AT N S AR E o HLIE 0371 CHeRed ] : 2015-12-07 & [H1 H H]: 2016-05-26)
60908726, E-mail : wangruijie021@163.com (G bR )

- 3484 - China Pharmacy 2016 Vol. 27 No. 25 PEZGP 2016 458 27 4555 25



FEARINZ G-I G RS AR S R v, IR AR TR 25 A S PR 2 i
BT MINOCHE, T B NI 2 48 T8 BT IR IG 232
BEST, Z RN Z MR R o FE4 M5 T 40, 51 5L
Z I MR T B P, SR R R A RS R L T
BTN IS ARG U0 TR ) A R 00 A 2 R B A PR 1 i
M. FENBESIEEE L, w8 NEA 2, 2
PERIGE R . RV A T8 N B 3 RE v I — R A4 o
TAE S ML , IR JEAE 3L I HOX A 10 1 LS #0061 R 7 (LIF)
DUl A Sy 2 5 R IR A ) S R 97 IR -, HoHp LIF ml {2
JUR 55 7 P AR B, TR B R S e i A7 A1 TR P R A
G HOXAL0 25 [ A IR AR 2 R AT 25 1, 2 500 7B N IR 2%
ZHW R, Mo Bon, 4R E E 9 (MMP-9) K
J5 4 A R TR ) DR T 1 CTIMP-1) 4 30 257 5 [ R 23 % B i
A T B N2 2 re A i, o MMP-9 5 A 28 % A= |
T I A HEOD GRS 25 D) OCHK s TIMP-1 00 o] 2 i
TENBEE 54K, W0 MMP-9 (222106 5241, HBARZGY)
R A2 HE B AT 48 i A D 32 K 14 B 2 R L ] -l 2 5 3k
VAT ISR, 5 0 B A0 T, BRI TR R e, A
FHZHGE R AT IRR AR AR A2 HEIR fh 25 25 Bt M i 3R
Gy I0F 2 B A R FIRR B 1 SOET R R, STTEFE BE IR
KB NITBEAR B P52 P S ARSI 20 ) 32

A2 Bh 2 I e e AE P R IO R G BB U (sl /g vh
P2 B d R 28 AT ) M4 10 7 SR TR A L R
SLRb AR, A R T AR R
1= FF2 Bt 45 11 UR2G M AL, BAT 16 B b B
A I AL B A 2 A0 AR R S T B e JCHE R A
ZfiE R 1A T M | R KT RS P94, AR HE BRI 7
P HEIR AT YRR, A0 AR S P AL A s A I
I AR5 $DLE 1 ST PR BT/ AR I RAS T IRZE I 2
T, 5 7E W R 20 B 2 s B 27 DR B A AN R 5 N IR 2 32k
4 52 ) e SELR 2 A PRI ook JEL I A 7 P 4 13— s A STk

1
1.1 Xs8

CX23 )t i 5 5% ( H A& Olympus /A 7] ) ; Heraeus Biofue
Primo R £ UK IR i 3 B0 ML (75 ] Siemens 22 7] ) ; Ventana-ES
4 B S E A A G 6 (Z€ [F Ventana 23 1) ) ; Q500MC [E{4 43
MR (FsE Leica /A ] ) .

12 HE5EHF

28 B 2R e (T g 48 v BE 2 e 50— IR R el vl = A
il , #E45: 002320, HUAS A5 1 g IR E/E 2 1.5 g) s KAERIER 5
(U AT A BRAA F] L 151020710, KUK - 25 mg/ ) 5 fdit
F LIF ,\ HOXA10 £ 5 B i & ( 32 [# Santa Cruz /A ], it 5
NBP1-85717 ,BA0918) ; f it Fl %2 Bk 11 G (1gG) \MMP-9
TIMP-1 £ FE SR (R L84 Y TRA R A A LIS .
10700-7,2844710,9G101) ; HoATIR I R o0 br 4l
1.3 zh¥

TEH R B EL AR/, @ (80 HL, RAZHLE) L 6 (40 H), B
W% 5~6 JE MR i 18~22 g, ¥ T B4 s SL 6 o0 BRI
[F AT IES : SCXK () 2011-001], #4/NERUE T2 R 23 C .

EZED; 2016 4555 27 55 25 1

B EFE) B 12 e 12 h B3 8096 B FAAE R , 3 Jy kAl 95 7
dJ FHFS258, 10E] B B oK.
2 FHik
2.1 A EES5RY

¥ Q8N 3 d, R T 17: 008/ ( 9 L 8
Fefdil sk 2:1) 4%, I H F2F 8: 00 K2 @ /N BHIE 54058, KB
FRAR I AR IC AT IR 1 Ko AR/ L LA 7
TE RS2 BRZH R 22 B 2 B AR R iR 2 [12 .24 g/ (kg-d)
R 1A S T FR VAR S 43 A A AR 2119 10,20 35], A4 10
Ho MEURSS 1R, &4 2541/ ig M 2540 , 1E 5 20 AN R 4
/NELig ZEBRER K FELR 3 ds IERES 4 K, BRIE R 414, A4l
/NI T B 9:00 ih KA w7 (0.08 mg/ H) &2 il #5 R BE
RREALET SN B ARS PICR S VIR B S — M 0L, FR a8
TN EE BHTE 4 WA, UL 0 ) S 2 L LR A A Ak 4
JH 0] 5 BH AR B
22 FEHNEMRAEEE

WERES 5 K, &4/ RUR iv B K VAW 0.2 ml, 5% 10
min, /] FUIRER B 101 J&] D05 5 A B . FFRE , BCF B CF B e

B DUV G s AL, TE A Y A IR A ) , BT 4% HEE R

72 20 he BRI V)5 AT R AR -1 (HE ) B faspt 58
TSR FE NI SR AL . S BEOCHR[6 9 N LT
B AR R T BRI 5 PR A, PR N R A
FE P B R 95 59 8 9 IR R TR IR L E
T 1353 F BT RO BN IR BB IR s #5134 <5 /3 3k
AT ENBESEA T AL
2.3\ FEMNELIF . HOXA10 . MMP-9 . TIMP-1 E A RKENE

KGR SP L. BUNRTE VIR, B, % 50 ul 3%
i EALE, 37 CHFF 20 min, APTIFE S ; PBS #isk 3 1K, ik e
Hi B LIF . HOXA10 ,MMP-9 . TIMP-1 £ Wi [&HiiAk , 4 CHEFE i
72, PBS ik 3 ¥ s B N e bt B IgG PidAk, = & 0.5 h, PBS
YR 3 U A W JBK GER B . BB TSR, AL Y)
BRSO , R A T IR, A ik, SR
4 A 3G RG AT 5087, LIF . HOXA10 2 1 3R 51
B A6 5% B (OD) {H 17 1052 (OD B i , /R 86 [ R Ik ik
3, T [A]) s MMP-9 , TIMP-1 8 [ 3R 355 50 LA 35 A B 40 50K )
JO T AR N B (S R A T -
24 HITFEFE

JH SPSS 19.0 e it R A AL A . R BOR X £5 35
TNo Z AN AR T 25 B, 4L P LE 54T LSD A 5 .
P<0.06 RINZEFAGITH R,
3 $#HR
3.1 —RERNBRER

SRR, A5 AL/ BURS SOIR S Y R 6 shcE IR e
R DL I IR T R e, G A SR R
LB ARSI T A A /N RIS A L
32 BHANRFERSNELER

IEWA/NRFENBE T IEW , ISR Z B Aty
51 0R B R B ERRR bR Jedim s A, D TSR A3, B
JEESE R, AT D43 I 5 B L /N BB B R 3 22 L A4/

China Pharmacy 2016 Vol. 27 No. 25 - 3485 -



A EEARIE | 8] R, SR Sh kAL, L3 A s, (]
JEOK Il gt , 35823 ) TR , 18] 5 T3 AN TR A2 5 1) 2 Bl 2 s
T2/ N BT B B R 77 R R 2 A s, IR 22 o0
A T XY, ) BT A K I, T ULBERE /NS kg A, e D g
J2 5 A2 D 2 e 0 v SR R AL /N R B R TR A LR TR
ARSI N R 5 K19 e L N 1 DDA - 24 1 1
BN T E B LA 1

R H B A AL 2 ) e

Bl SHEHNRFEREYFEHERE,%200)
Fig 1 The uterine pathological pictures of mice in all groups
(HE staining, x200)

3.3 HBEMRFENERAETIER

T PR PR IR (P<<0.05) s SAERIL gk, T4 22
JEEHEATG o R i 2L/ N BT A B AL B 43 T i (P<<0.05) 545
I 22 10y 232 PG AR kA P, 0 2 B 2 J 2 v 7R A 2/ BT
BN R P43 T (P<<0.05) o A5 2H/INE 5 BB 8 2
PERER IR L.

®1 FHNMNRFERRMAEITSER(x£5,n=10)

Tab 1 The endometrial maturity scores of mice in all groups

(xxs,n=10)
413 Al g/(kg+d) FENERREIE
R4 8.66+0.8
i 4564097
AR A 12 7224026
Al vt el % 79140117

T GIER A A, *P<0.05; SHIR A L AL, *P<<0.05; 5iHZ 1)
PR 2 HL R, *P<<0.05
Note: vs. normal group, *P<<0.05; vs. model group, ‘P<<0.05; vs.
group of low-dose Tiaojingzhuyun capsules, *P<<0.05
34 HANRTENELIF . HOXAL0,MMP-9  TIMP-1 &
BARIEMEL R
SR UL LR AT 20 RN 22 B 2 B A1 L v R R 2 /N ER
F B B LIF, HOXA 10, MMP-9 , TIMP-1 E |
(P<0.05)  SHURAL L  THLE RN U r%{ﬁ
27 I LIF .HOXA10 . MMP-9 . TI Pﬁl PR (P<
0.05) ; 52 B4 ¢ R 28 D 22 e 2 v R 2
IMNRTFE Vﬂ -9 TIMP-1 #& [ 3% ik ¥4 4
/N BLF B N B LIF, HOXA10, MMP-9

i (P<0 5)
R L ﬁ?ﬁ‘a?ﬂd\ XN SR

*2 BAMNRTFE Vq ﬂ;! LIF

TIMP-1 ZEARIZENMELER (¥ £5,n=10)

P-9, TIMP-1 in endometria of mice in all groups(X £ s,n=10)

Tab 2 The protein expressiondev ls
45 il g/ (kg d) ‘IF OD€ XA

MMP-9 TIMP-1
WREH, p o FIbERE A MREH, wo' BUDEEE RIS
EH4 V“M 006 14026806 178628260%1143233 5854319153225 103762184 169 284.52%6 682.56 5439758£1452.60  107.32%1.62
fiAY 0.17£001"  101.52£435 9669752422 635.15°  2999654£2866.15°  86.12£2.67°  101378.98£22936.35° 3116874360225 97484122
A i 12 032£0077" 121264764 128765.21+1549458™ 4761243281055 9236220 12675442+ 18 944,527 45851.5842 54244 101.74+1.98"

039005 13221£632° 16343885+ 13 155.08"" 5311426+ 184439™ 9824189 156 124.08+14119.16™  51479.08+2 543.05"** 10593£122"*

AR n?ﬂlgfﬂ %

IR AL R, " P<<0.05; GBI AR, "P<<0.05 5 15 IR 28 B A I AR AR 20 He g, *P<<0.05
Note: vs. normal group, “P<<0.05; vs. model group,”P<<0.05; vs. group of low-dose Tiaojingzhuyun capsules,*P<<0.05

4 itig

UEAEN , T [ R 2 R R S T B TR, AR A2
S FEOR B O OUR R L A A I 2 AT 5 )
B AR (ART) 2 PRI ST AR ZERE A 2 T B, Horh
RN SZHRE - R RS 1l ART rhfie A B A . H ATk SM 2
FE IR O R T0% (I R ITIRFAN 409 IRJRE IR
i P EOT RS % IR RAT BN . R % R F ks
S R S T E NI A B R EWANT,
SRR AR A 7 - N R A, 22 1 DA B R A 57

TR BRI A 0 DUOKAR W B 57 A2 P R R A/ B
BRI I i CROATT . — R 4 d, /D UK & IE W IR C 5%

B 2B i IS 2 T R AR Wl R AT 3 a5 i O A 12 3 I
LA T, BEL LRI 6 DA T PR ey A 30 1) 23D SR A
T B A SZ I, 5 A PRIGERT 5 HARAR w186 45 24 e 28

-+ 3486 - China Pharmacy 2016 Vol. 27 No. 25

e, — 5 6~30 h BT DAk, el ks At 2R G JCRIE T, i dsi s
4 AN, AR SO R B MR 122 il 4 DRI/ N B A
I PRWFIE B AESS, LI LIF . HOXAL0 B A4 Zp3 45k F 1y £
P TR IR IG5 R, LIF N FLANIEA  6 K
B AR A, v AN A A SO R e
M5 20 A 51k A5 IR A oA 46, L3 5 T IR 6 IR
O3k R DT B A 2 R AR AR, TR
LIF 4 1 R - A0 il 5 i N i AR 78 N
R AR G R 2 S M, A BRI o E ; WIS LIF
AT 3 Ao 9 R G R A B T DA R A A YA B SR T A e R
HOX WK [RIJEAESE N, ZERR G TE i ft rh A VR .
N2 3 AT ) 2ed R 5 T2 UV G 25 32 IR A, HOX B R  AT A
JRRRTE R K R R RN A B2 RS B
HOXAL0 BN HOX LA i —Fp, HEZREFTFEN, 5

2GS 2016 4F5 27 55 25 )



FEEE L TE NI Z IR %), v s Z A LR | 52

MR 5 K . HOXALO JE A T 5 Rl Sk K56 S

BUIL RSG5 (e ilF 30 A B3 N A AT 2 M4 IR B 32 A 19 B

i, 5 515 NSNS IR R

MMPs A 5525 F 85 2 10 B UK A Bl S 1 i) —
R, B 5IAMER (ECM) I 3 5 R . B9 R B, FE N
I 43 W5 1) MMPs 55 P IR E 32 WRRG A G545 26, TIMPs U
S MMPs il Bl -, 1 5 2R N R 20 3R 36, 45 BB R 1
4, AT MMPs 364 . TIMPs A ] 3845 ECM [, [l i
S5 S E A, TR S A R AT AT A
BIYER . MMP-9 W k78 YRS T 431 9 MMIPss Jif R 32 2219 2R
17K ff# i s TIMP-1 2 MMP-9 &4 31 il K7, Hon] 5361k Ay
MMP-9 4 & B 5 A 1, DA 70 il MMP-9 35 £ . MMP-9,
TIMP-1 Fih R AN AN T 1 FE B R0,

W 2RI B R R SRS N BE B R, R 3R YT )7 T
TR P SRIEUIIG R B B e g g vh BE AR 5
T R B R A R Ty, a2, O A
BETRCFEIE T R BH AN B LSRRG 25 958 5 5500 ZE 254 1 AN 4
22105 B AN 5 Al 2 BT BH 254 5 -2 0 1030 45 5 7 0 o A
A 3 AR 5 A B AN I s 0 B AR R MELETS s 1]
AR GE 2 . 7 R 2 AT (R 2 B A I BN LR
LB 2, ARBFIE SR BN BRI /N B B PR R
FEPEAIET 543, RIZAL/ N RT3 IS 003 & B R,
T B NI 23 22 5 45 T R 2 Bh 28 s e i A T4 T
TENBIESEEIER R T8 NN Z S 2 eE; B
2824 I /N BT B N I LIF . HOXA 10, TIMP-1, MMP-9 323534
AR B, SRR A 2E R G e E L (P<0.05)

25 b VR 2 B A e A ] I S A A AR I ik VRS TN
223 LHLE T RS R T 5 N R4S 24845 LIEHOXAL0
LK, 44 TIMP-1 MMP-9 i3 .,

52 3Lk

[ 1], TN Lafi P25 g REE RS N5 VEGEF FI MMP-9
mRNA FER I [T]. 55 F & ,2013,34(4):497.

[2] E3UA. 5, FHRER, . 5 25 B2y XHEHESH AR 5
PRIEERSE/ N BT 5 A 2 R RO D). P B P 7 [ 454
2%,2012,32(11):1 554.

[3] 4t s 0RR I, 5 B4 o 2 R B AR /N BRI 2k
28 J 1 I 0 ) PR 6 3K (R S R[], o 406 R BB R Z%
A B FRR,2013,7(11):4 873,

(4] 2/, ZHERlE, J &g, <5 4D B2 %)/ N R A AR e
R SEIG SR [0]. P B P & B 4 A4 & ,2013,33(3):

[5]

[8]

[9]

[12]

[13]

(14]

[15]

365.

P AE ARERE R TS 4 R IR 2 R R/ B TE

AR S STEM I P B IR E S 4 & ,2014, 24

(11):14.

Wk, BGER, RUAR IR, JETIR S HA I B R T+

B BRI CTARC B[] b o A 4 B 32 742, 2015,

34(5):468.

Blitek A, Kaczmarek MM, Kiewisz J, et al. Endometrial

and conceptus expression of HoxA10, transforming gro-

wth factor B1, leukemia inhibitory factor, and prostaglan-

din H synthase-2 in early pregnant pigs with gonadotro-

pin-induced estrus[J]. Domest Anim Endocrin, 2010, 38

(4):222.

RFFHE REYE AR, 5 45 B HEORS Bh 220 eI IIG

PRI/ B8 A R T AR R R IB M D). F 1 25

F4k,2013,19(7) : 4.

P, e NP, S S R PRI RS RV XN BUIE

He AR AN AR YR A 82 S AR FIBLI[D). ) AR B 52,2014,

35(1):43.

MR, ok B35 UG, 5. ICR /N RS R R A A 7Y 1)

MR AR A K FF R ,2012,43(3) :63.

T, BT, B AR, A R IR el PSHLTE g il

{2 HEBR Hh X IVE-ET 45 /i 52 i [3] 0F 264a = A 4 &

2013,48(11).:838.

Sun X Bartos ‘A Whitsett JA, et al. Uterine deletion of

Gpl30 or Stat3 shows implantation failure with increased

&strogenic responses[J]. Mol Endocrinol, 2013, 27 (9) :

1492,

IR s 3k, 221, Bl B, S ANTR] ) S P HR R R X R/

IR T B JIG K R RE R (0] 7 AR B 5, 2012, 33

(3):325.

Dunlap KA, Filant J, Hayashi K, et al. Postnatal deletion

of WntT7a inhibits uterine gland morphogenesis and com-

promises adult fertility in mice[J]. Biol Reprod, 2011, 85

(2):386.

A TR, FEPEPE, S ANE I e R A HE B /N B

A PRI 1] 75 9 5 MMP-2 . MMP-9 , TIMP-3 33k 11 5%

M [J]. 4 P A K 5 54k B 52k, 2013, 42(6) 1 627.
(i H #H:2016-01-30  f&[A1 H #: 2016-07-08)

(G AR #)

(PEHE)RE—PIZINETI, DL 1T

EZED; 2016 4555 27 55 25 1

China Pharmacy 2016 Vol. 27 No. 25 - 3487 -





