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Efficacy and mechanism evaluation of Sanjieling Capsules on uterine fibroids

LIU Dan, CHEN Xia, YUE Feng, CHEN Hui-cong, HUANG Qian, ZHANG Xiao-di,

ZHANG Han-tao, LI Jin-sheng, DU Ying-jie"

( National Engineering Research Center for R&D of TCM Multi-ingredient Drugs, Beijing Zhongyan Tongrentang Medicine R&D Co. , Lid. , Beijing
100079, China)

ABSTRACT: AIM  To evaluate the efficacy and mechanism of Sanjieling Capsules on uterine fibroids.
METHODS The rat models of uterine fibroids induced by long-term intramuscular injection of artificial estrogen
and progesterone, as well as epinephrine-based rat models of acute blood stasis and acetic acid-based mouse models
of pain were prepared for a comprehensive evaluation of the pharmacodynamic effect and mechanism of Sanjieling
Capsules in the treatment of uterine fibroids. RESULTS The intervention of Sanjieling Capsules resulted in
significantly reduced uterus and ovary coefficient, decreased serum levels of E2 and PRL, and obviously improved
uterine myofibrotic hyperplasia, thickening of muscular layer, adenomyosis, overly developed endometrial glands,
and infiltration of neutrophils; significantly improved low shear rate of whole blood, prolonged prothrombin time
(PT), and decreased plasmatic fibrinogen content ( FIB) in rat models of acute blood stasis. The latency and
frequency of torsional response to acetic acid-induced abdominal pain were significantly inhibited in mice.
CONCLUSION  Sanjieling Capsules can effectively manage rodents’ uterine leiomyoma, blood stasis and pain.
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B2 A . RS0 BN RN, i HL
TR U XS BRI ALE, RS AEE, MELUE R 2
PG FARIBITRIIR, AR KR, Ropia
TR WEAMIREFE . IradaE . ERIEH
INEDLF, BRZUGHRIAE, RIEEDR, Aok
12, AT AR, R B e,
AR, T REEW SR, StEiny T e
LI i 0 A R v 2l © A A

MR RERFLA (BER) . &2y (F&) .
HRRE (B%) . Wk, KE&E¥. HH. A 8.
L (HRREK) . WEIR. Fosdm, BAH
RN TSR VR . IR TR . K
AR PREAESR . BT RUE, T EAUEA —E
BITIEH . I, ARSI T Bl RIS BERIT
B WU B 2530 2 s RN LA . R IR & 3L 24
PRAE AR
1 #F#
1.1 h4p  SPF 2% SD KR, MEME, 4&FE 180 ~
200 g, W [kt e A AL SR s P H AR A BRA ],
VAT IE 5 SCXK (5T) 2012-0004; SPF 2% SD K
B, BfEME, MRFTEE 180 ~200 g, WA A HE A 2
K BF 58 B, 17 AT UEYS SCXK (3) 2009-0017;
SPF 2% ICR /MER, IR HE: 18 ~20 g, W AL 4Eim
FiAe S 55 B W 52 AR A R A W], VF AT HIES SCXK
(B) 2012-0001,
1.2 X% SEER KR (AR AR L R
AR FER 25T, 5 13161496 ) 5 K 3 &) fl
(A=A 25 A BRA ], b5 43091512) 5 kAL
IREWE e (VLI RRZ 25\ iy A5 FR A /), it
130515) ; E 412 R (Aeat R st Bk e iy
FRRAFIGIZE), #5 14120044 ) 5 Fa] &) DT AR
R (BT R R 25 A FR A R, 4t 1003001 ) 5 2R
FH R — s (BThr T b2l A Fl, #it'5- 45131) 5
BOUARHR SR (s 2 R A R A ], it
5 130703) ; Mff —mF (E2) . Z2ER (P). fiEFL R
(PRL) Jltfeik sl & (dbatdbor 2B 9 8 oR w58 A,
it 20140620) 5 EhR B IR F ST (KEZGL
EHHFBIM A RRAF, #5 130712) 5 BE i i
ffE] (PT) . £F4e )5 (FIB) el & (db
SRR Bl 2R AR A R ], it STY20101-6913
STY20401-57) .
1.3 g XH6080 jitffl (PZHil) ) ; BI-
300 i I AR A (b R AR BB A PR A
Al); LG-PABER-I IfiL /N #5845 ¢ 1t A F 43 BT AX

(At tAE BRI AR o
2 Fik
2.1 A EAE LR RN NGRS
3.6 g/d, AR, . FTHAR L AR, 4
B 2. 172 A%, RS 5 AR R TR
AR PTE, KEL0.720, 0.360, 0.180 g/kg,
PAR/NEL 1,08, 0.54, 0.27 g/kg 43l AL 4h R K
P, oy KD REARCIRES B ) NI R 2y
2.79 g/d, PRAMAKEN0.279 ¢/kg; KAEF]ER K
Nl R T & 2 0.012 5 g/d, 47 55 K BA
0.00125 g/kg; B PS5 R By NG IR H & 4
2.88 g/d, BN 0.288 g/kg; B w] DLk
MR N m R = 2.0 g7d, 37 B B0/ )
7 0.30 ¢/kg.
2.2 BEZRESTFEMNBRXAGH A2 SD
KEFENL AT 4, 415 1, 252 A, %
RIZH, OKAERIERZE, FEACIRZS I SE2H, HAs R %
L RE. BRa Adsh, HAKEHRRE
JRCAHMIATL PR 4 55 5 FH R M — B2 [ 0. 5 mg/ (kg - d) ],
3W/E, 12 JEJE IR E ORI 3 S (5 me/kg)
QWL LA E, SRR LR
25 P4 T 9 A 1 TG B R KT
TR, Bas R, b G Ed
Oy HEE 4 T M N 25 % 0.720, 0.360, 0.180
g/kg, KAEFIFILLIHE B 45T AR 254 0. 001 25 ¢/kg,
FER AR L HE B 25 T AR 259 0. 279 g/kg, %5
P14, BRI BE 25 TSR 2R IR, 381 kv,
HEL60 d, RIRGBAEEHR G, KEME B EFE
ZHH (50 mg/kg) PRI, FE 3K, B0
P , O S e T I A2 LT HPOME R (E2) | 2
i (P). fEFLE (PRL) /K. FRHCKE &
URERE, PR iE, THEME RS R (ISR
PRI x 100% ), IF¥TEE T 4% 25
e, AR, V)R, HE Jef, Jess N g
HALBOEE2EAE
2.3 HERREMSE EBREHKR S LG
w4 gL SD KREBENL N 6 4, B4 12 2, 45
M, BRI, B SR, B R R
o ARREA . B S RS S TN
1) 0.288 o/kg, HLERICBEER . b KRR A0
AT AR 259 0.720 . 0.360, 0.180 g/kg, 25
FH4 . BRIV BE B 40 TSR 281K, 331 kv,
HEET d, BRES EAA, SRS 25 30 min
ZA T ESE ERER (0.6 mgrkg) DU # KR
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PRI s 23 P2 B S T S A A B R K
BEYIEARE, B8 RA R B I R 5 G B L2
(50 mg/kg) JPREE, HEESHPKEUML, 1.5 mL,
0.1 mL 1% FFZEHuse, MEemzlig; 4.5 mL,
i 3.28% Mk EREN (9 ¢ 1) PUEE, B0 B,
D5 I 3% 36E 100 i s B fR] (PT) R AT 4 8 e
(FIB) &4,

2.4 HsE ROK xSRBS R R SR 8
a4 R ICR/NERBENLIY R 5 4, Fd 12 H,
SRR B] R DCARYE S R, s R
F L o ARFIE A BRI VT AR A 2 AT A
NZ5# 0.30 g/kg, HIZE RIGHE R B, KFI R4
Iy IVE E 4 T AR Z Y 108, 0.54, 0.27 g/kg,
PEAIZH VE 1 45 T SRR ZE IR, 31 Rvd, EEE

5d, FARKRGZ G 1 h, ANEIEREES0. 7% UKHES
fifs A FHER K 535 0. 2 mL, WELEA17E 15 min P4 H
PRFHLAA 2 I P VR B8 B FHLAA 5 7 Vs AR 3 (DI s
S UK TR 25 14 UKt B A S R i 5 s ] )

2.5 %it¥F oA i SPSS 17. 0 #AE i TAM I,
IR, (xxs) Fon, BAREMETZFHERR, 7
22574, KH] One-Way ANOVA ik 47 2H 8] L4
FEANFH, RH RS T4 i, P <0.05
RERFGHE L

3 4£R8

3.1 #& IR EATEINIE KA H @

3011 MERSEE #£1 WoR, SEAIAEIE, &
SRZGL I L A R B AR A i R AL (P <
0.05, P<0.01),

F1 BAERRBEXNKRESRRZHORMW (x £s5)

Tab.1 Effects of Sanjieling Capsules on rat organs coefficients (x +s)

20531 FE/ (gkg™) L5 TENES R IS A% R AL
24 — 15 0.198 +0. 042 ** 0.037 £0.011 *
R — 15 0.272 0. 050 0.046 +0.011
SR AR H] i 25 0.001 25 14 0.212 +0. 048 ** 0. 034 +0. 008 **
TR e 2H 0.279 14 0.229 +0.074 * 0.034 £0.015**
A R 5 7 T 2 0.720 13 0.213 +0.042 * 0. 032 +0. 007 **
At R 0. 360 12 0.222 +0.048 * 0.033 0. 008 **
4G R Al 0.180 13 0.233 £0.051 * 0.037 +0.011 *

e SRR AR, * P <0.05, % P <0.01
3.1.2 Iy P. E2. PRLKFE #£2 &x, 52
4 b, fEAIZ B2, PRL KRB ZETE (P<
0.05, P<0.01), fii P/KFELEEALA (P>
%2

0.05); SHIRIALLE:, Wt RIKBER ., Pl
E2 . PRL KR EEAE (P <0.05, P<0.01),

HARRENARMFESR P, E2, PRL AKFHFIME (¥ £5)

Tab. 2 Effects of Sanjieling Capsules on rat serum levels of P, E2 and PRL (x +s)

20 531 HE/ (g-kg™) Sy R P/(ng-mL~") E2/(pg-mL~") PRL/(IU-mL"")
25 40 — 15 2.38+1.59 14.51 £8.59 149.99 +41. 45 **
R 2H — 15 2.35x1.45 23.01 +11.20 203.93 +38.96
KA ] i 21 0.001 25 13 2.03 0. 81 16.26 £4.10* 158.29 39,27 **
FEARAR S e e 2 0.279 13 2.32+1.80 15.08 +8.70 * 156.31 +42.85 ™
TS 7R = ) 0.720 13 2.22+1.18 15.77 +6.43 158.91 £26. 16 **
L T P R 0. 360 12 2.28 +1.08 16.36 +3.88 * 165.24 +44. 45 *
TS R AR A 0. 180 13 1.72 £0. 68 18.17 +6.30 177.74 £53.73

SRR g, * P <0.05, ™ P <0.01

3.1.3  TEHIURHAL (R BEAEARDE 20 br e W
Sk [5]) 1o, BB KRBT E LA 4k 5
BRI R, UZB B (%3), A%
HENZETL, BmBUIR, MmN, MRS
WL, WA SN, Aok s i
O N DR Y P =SV S R N
A B 0 e PR 200 9 4 A B S ) LR o A
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Fig. 1 Pathological changes of rat uterus tissues (HE, x200)

x3 HERRBEXMARFEFRNTHEEENZME (X £5)

Tab.3 Effects of Sanjieling Capsules on the thickness of rat uterine smooth muscle fibers (x xs)

2151 BIL/E 5N EEIREE/ um R RJESE/ pm

2 13 165. 04 +41. 85 312.21 £65.05
IR 14 197. 56 £50. 24 472.82 +105. 43
K AR R 2H 11 149. 69 +33.39 ** 318.67 £62.70 **
FERARAS e 2l 13 149. 41 +36.33 ** 342.87 £89.49 **
ﬁi%iﬂﬁ(%mu]i? 13 150. 90 +26. 90 ** 364.81 £72.88

g5 Rl 11 155.38 £42.33 ** 383.46 £127.08 "

45 RN Al 12 137.24 +36.01 ** 367.90 +108. 72 **

L SR A, ¢ P <0.05, ** P <0.01
R4 BHERRENARFEEBINTEFTREEROHEN (X +5)

Tab.4 Effects of Sanjieling Capsules on scores of pathological change degree of rat uterine smooth muscle fibers (x +s)

205 EIL/E 5N WA NSRS 43 HES ZE AR R Sy AR oy

= 15 1.32£0.19* 1.34 £0.20* 1.30 £0.24 *
T2 15 2.86 +0.43 2.79 +0. 52 2.79 +0. 45

KA w2 15 2.80 +0.74 2.63 +0.76 2.59 £0.81*
TR e 2l 14 2.48 +0.48* 2.32£0.59* 2.30 £0.71 ™
TS 7 ek i 7 d 2 13 2.12£0.45* 1.81 £0.40* 1.63 +0.43 ™
TS R ) A 12 2.51+0.28* 2.29 £0.60* 2.29 +0.60 ™
S R A 13 2.46+0.42* 1.34 +0.20 1.90 £0.27 *

VE SRR hEr, * P <0.05,* P <0.01
RS HERKRENAREOFHENZE (X<s5)

Tab.5 Effects of Sanjieling Capsules on rat whole blood viscosity (x *s)

4B/ (mPa-s ')

45 At/ (gokg™) SR 180/s 30/s 1/s
A4 — 12 3.44 £0.35* 4.84+1.02* 14.50 +7.16 ™
T2 — 11 4.54 £0.55 7.50 £1.57 39. 00 +24. 66
- Nipae kil 0. 288 11 4.50 £0. 31 7.09 0. 74 27.83 +11.59 "
RS 7 ek i 7 i A 0.720 11 4.58 +0. 16 7.26 +0. 44 23.13 +3.09 *
S R e rh i e 0. 360 12 4.82 £0.32 7.65 0. 67 27.72 £7.41*
TG R AR i 0. 180 12 4.92 +0.39" 8.00 +0.93 28.34+6.75"

e SRR LA, * P <0.05, " P <0.01
3.2.2 PT, FIB 6 /x, SEARIA LR, High FEAK FIB A& (P <0.05),
RIEFEGFEAHREEFIERK PT (P <0.05),
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Tab. 6 Effects of Sanjieling Capsules on rat plasmatic PT and FIB (x +5)

51 i/ (g-kg ™) B (PT)/ R PT/s B (FIB)/ H FIB/(g-L™")
2= — 12 21.43 £2.74* 11 2.39 +£0.21*
RETRIZ — 12 17.38 £4.23 11 5.27 +0.51
CWipas il 0.288 12 18.07 +1.63 12 4.90 +0. 69
TS 7R i 7 H A 0.720 11 20.58 +4.26* 10 4.74 £0.63*

g Rl 0. 360 12 18.35+1.59 12 5.48 +0. 48
s R A 0. 180 12 18.73 £1.49 12 5.34 £0.49

U SHUBALEEE, © P <0.05, " P <0.01
3.3 s RO AT BB BRI 2 ) LR
B KT B, SRR, BRI VCARIEE
A s R L T 3 b/ B R R

(P <0.01); Bl DLakyfs s 2 K iess R b AR
T AT AN BRAL AR S RV AR (P < 0.05,
P<0.01),

®7 BERREXNNRAGREARME (X £s)

Tab.7 Effects of Sanjieling Capsules on mouse writhing reactions (x +s)

2151 FE/ (g-ke™) S R HIARR S K HLR SR/ s
AL — 12 55.08 =12. 41 185. 00 £25.91
B ) VAR 2] 0.30 12 27.92 £5. 82" 272.33 £58.28 *
L RO v R A 1.08 12 23.58 +8.15* 235.00 +52. 69
T R PR 2 0.54 12 29.83 £9.70 * 242.58 +78.49 *
BSR4 0.27 12 28.67 +12.06 ** 258.50 +79. 36 **
H: SRR E, * P <0.05, " P <0.01
4 g A, B FFEIE P E mRNA R HEAREXY

BN, TEIVERET “RUE” 1S,
HTFHURIESA R, NIERMZANR, siEEN
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BME, ABRMIBGZAE , H 20 AL AT 944
AT O OB T A R B B B L Y
AT AT L, AR I B R LR ML
B, PRI RZ LS AR . FOREES h E

il RIS s R s R B A R A R Y
Al M COMBRIESS) AR /N & PE I i it
K, DIHBES Z a4 o Jihdld . wgy, R
P AR, T TR s A TR L, T RTIE;
O RIENE, WA, PR Y. AEW. M
JMRETRIL, THEEALs; KTk BRSNS 2
T, WA, B, FREMeR, 2rBhE
DIFTHL, SLZstahifht ik, REMT
W EYE, B, MEEEE, B R
o FLAL By, M, RIR. SR ERE
MR AR 250, e B 24 nl 4 /15 WU A
R, g T E A K 2 H A PO R R
TR, AT 75 T LA g

BB AT R, 55 WU R BA MR 52
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