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Analgesic Effect and Action Mechanisms of Wenjing Zhitong Prescription on

Primary Dysmenorrhea
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[Abstract] Objective: To evaluate the analgesic effects of Wenjing Zhitong prescription (WZP) and
explore its possible analgesic mechanisms so as to provide experimental basis for research and development of
new Chinese medicine. Method: Analgesic effects of WZP were evaluated by observing the writhing latency
and number in the writhing models which were induced by oxytocin in rats as well as those induced by acetic

acid and prostaglandin E, (PGE,) , respectively in mice. Effect of WZP on uterine contraction frequency,
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amplitude and activity were evaluated by observing the oxytocin-induced contraction of uterine smooth muscle in
rats and rabbits in vivo. In the oxytocin-induced rat writhing models, the content of prostaglandin F,, (PGF,,)
and prostaglandin E, (PGE,) in rat uterine tissues and the content of beta-endorphins (B8-EP) in rat serum were
detected by enzyme-linked immunosorbent assay (ELISA ). Expression of estrogen receptor (ER) and oxytocin
receptor (OTR) in rat uterine were tested by Real-time polymerase chain reaction (Real-time PCR) method to
investigate the possible molecular mechanism of WZP for its analgesic effect. Result: Results of analgesic effect
showed that in oxytocin-induced rat writhing experiment, the number of writhing responses in both the WZP
(1.5,3.0 g-kg") group was lower than than in the model group (P<0.05). In acetic acid-induced mice writhing
experiment, the latency of writhing response in WZP (6.0 g-kg') group was significantly prolonged as
compared with that in model group (P<0.01), and the number of writhing response was significantly reduced
(P<0.05). In PGE,-induced mice writhing model, the writhing number in WZP (1.5,3.0,6.0 g-kg') groups was
significantly lower than that in the model group (P<0.05, P<0.01). Results of effect on uterine smooth muscle
demonstrated that WZP (0.38, 0.75, 1.50 g-kg"') could significantly reduce the frequency of uterine smooth
muscle contraction in rabbits (P<0.05, P<0.01), WZP (0.75, 1.50,3.00 g-kg"') could significantly reduce the
contractile amplitude and activity of smooth muscle in the uterus of rats (P<0.05). Results of molecular
mechanisms of analgesic effects showed that the WZP (0.75,1.50,3.00 g-kg"') significantly reduced the content
of PGF,, and the ratio of PGF,, to PGE, in the uterine tissue of rats (P<0.01). In the WZP (3.00 g-kg') group,
the levels of B-EP in the serum of rats were significantly increased (P<0.01), and the levels of OTR in uterus of
rats in the WZP (1.50,3.00 g-kg"') group were significantly decreased (P<0.05). Conclusion: Pharmacological
studies demonstrated potent analgesic effect of WZP, and such analgesic effect were mediated by significantly
inhibiting contraction of uterine smooth muscle, decreasing the contents of PGF,, and ratio of PGF,,/PGE,,
reducing OTR expression in uterine as well as increasing the amount of B-EP in serum.
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T B M 0.25 g-kg' (AR BT it #2 70 kg 1158 ) o AR
Fie A 2 10 B BN 5 AN [R) b i sh 4 R AR R
/0N BRUA AR R NI PRt 12435, R B A A500) o 2
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HiPureUnviersal RNA Mini Kit(Macgene /A & , 5% 5
R4130-02) ; RevertAid First Strand cDNA Synthesis
Kit (Thermo 2 #] , #% 5 K1622) ; 2xSYBR Green
Qpcr Master Mix(Bimake 23 7], 555 B21203) .,
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FEH 2 1R AR b R A R AR Rl 0.75,
1.50,3.00 g-kg' & HYEH , 25 F BB 41 5 K BE S
AR K, S A ES 42510 d. TEfJE 1R
TSR R B 24 h, I HAZE 1R, 1L hEE
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HUICR /) B 0 P 4 3% 33 d, AR 4 A R B B AL 20
PS4 Bof ] DE AR AL R 26 1k R P R R R A
R 12 2, HE RS B2, 4 2o i) 2 B ]
VEHR 0.09 g-kg', M 28 1k J A% o Lo 5 6 4 5] 4
MR K 1.50,3.00,6.00 g-kg' B H#EE , 7ERIKAZ
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TE 5 7 B0 2 930 % 20 min 4 /) B IR 9 AR 4
SRR E
2.4 f5il PGE, iS5/ R AR BB U ER 60
HICR /)N B B 4l 38 33 d, A 2 e 4 25 7 B Tl &
PR AR SCR . EESE 1R B A 25 e 4 KIT
LS 3 d T SR R, 5 H 0.1 mg, 7
B JE T YO S R F R E T E 24 b, NERFRZR 25 1K
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PGE, J& 20 min PN /)N SR 4 S 7 vk FR: 49 2 1 1R R %
25 R ERASERFEFEHIGS S6 X
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A 5K 07 48 e a1 422 L 9K 5 B 2 A i BE [ 58 90 RL AR OIS
BB A SRS A IRIRR T R Il R
FEWA BN (FERRAM2g)Y . LRSFRPE
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2.7 )% JH ELISA £ 0 K B & 41 21 PGF,,, PGE, &
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W WO T ELISA #:9l PGF,, , PGE, & & . Il b5 A
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ELISA 2 7 & vd B 5 A7 A I
2.8 )i F Real-time PCR M K B 57 M i % 32 &
(ER-a) Fl 4 B &R 52 A (OTR)mRNA £ kK -F  Fk
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it RevertAid First Strand cDNA Synthesis Kit 5 B 43
AR B KR8 1SV SR HUY B RNA UG5 R
cDNA, JZ i 451 : 42 °C F 1 & 60 min, fi /5 il 1 7F
70 °C N # 5 min K & E N . MR #E SYBR Green
Qper Master Mix 2 7] & 156 9] 5 #E 47 2¢Ot %€ & PCR
SN o R A& 295 °CHUAE % 30 s, #E A PCR {3
(95°C 155,60 °C 30s), 40 MEIR . ¥ i 26 7
Mr:95°C 155,60 °C 605s,95°C 15s, 1 MEH ., LL
B-actin A PN 2 B K, #5228 H G L I R A Y
AR E . BIWFH R 1,

x1 31MF5
Table 1 Primer sequence
514 JF41(57-3") K i /bp
ER ki ACTACCTGGAGAACGAGCCC 153
T CCTTGGCAGACTCCATGATC
OTR I if CGATTGCTGGGCGGTCTT 161
Fiif CCGCCGCTGCCGTCTTGA
B-actin i GGAGATTACTGCCCTGGCTCCTA 189

T it GACTCATCGTACTCCTGCTTGCTG

2.9 Ke¥Egiit R FH SPSS 20.0 K 4 #E 47 4114
M, R dks om0 FF A IESMES PR R Iy
ZEGT BTN AF A IE A4 B ok F AR S 80K 56 1 O
o P<0.05H2ZRAZIFE L.

3 &R

3. 2 kR O R AR R RS R B AR R A U
YERT SRR ZH LA, A1 % 25 20 R UKk il 35 R 1K
(P<0.01), 82 1k98 7 (1.5,3.0 g-kg") 41 L 1A R %
B P AIC (P<0.05) o 26 BTR 28 1B 95 O X 4 5 R T8
B A Tk BB A AR L O LA ROC
. WEk2,

®2 BELBAMBEZRFSARBAEREHZI (x+£5,2=9)
Table 2  Effect of Wenjing Zhitong prescription (WZP) on

writhing responses induced by oxytocin in rats (x+s,7=9)

. 7l i AR 0~30 min

2151 . o 1o

/g kg /s AR

oL 364.00+107.00 19.0+12.11
A 2% 0.05 360.70+219.10 8.4+4.50%

2 1 T 0.75 424.00+124.70 11.3+5.90
1.50 413.10+73.78 10.5+4.40V
3.00 303.20+88.11 9.1+7.10D

T SR LRV P<0.05,7 P<0.01(% 3,41]) .

3.2 IR TR 5 X 4R T /0N U AR A R AR
M SRRV P, BT w] DT bR ZH A 1AV AR A 8
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FEK (P<0.01) , FHAA R $0 i 2 B (P<0.01) , & 45 11 %4 BLBILFEHPGE,FS/NRHEKEFHEM (fxs,n=9)
ﬁ?jj(ﬁo g: kg")?ﬂ?ﬂ MWEW(,E‘% I %‘EJ{( (P<0.01), Table 4 Effect of WZP on writhing responses induced by PGE, in
AU E] BRI (P<0.05) . W3,

mice (x+s,n=9)

w9 7 R 0~20 min
*3 BELBANZBRFES/MREEREBFZME (3+s,1=9) - /g-kg! /s HMAEL
Table 3 Effect of WZP on writhing responses induced by acetic iy 19.78+8.57 8.9244.10
d in mice (F4s,7=9)
acid in mice (¥£s,1=9 Wi 7] UG Ak 0.09 35.89+15.81") 3.50+3.58?
2| =L ek A . ;
o1 5 /“ukﬂil " {/}\ﬁ”ﬁ ;}){;Oﬁr;;? WLy 1.50 14.00+5.29 47554310
g kg s X
- 3.00 14.22+7.71 5.00+2.49"
A 165.40+73.40 43.75+17.12
6.00 16.00+13.82 3.58+2.07
] ] DG AR 0.09 363.60+149.802 14.08+10.262
2 1SR 7 1.50 213.00£52.05 38.17+18.13 . , . 3
34 WAL XN ERBERRXREKRTFE L
3.00 305.20+218.30 23.08+10.18

WL 46 520 5 a8 4 b, iR A R 1 ey
T WL 45 45 2R 0 B B B (P<0.05) o 5 AR B2 LA,

3.3 2L 76 PGE, B B/ BUHL ks g pp AERLWAORAL R 28 1R R U5 (0.38,0.75,1.50 g-kg") 4l

R RZ R 5 REALZ L g5, A ] DG AR 2 K R R 0
B B 4 4 (P<0.05) , LA B 3 IR (P<0.01) ,
T2 19 7 (1.5,3.0,6.0 g-kg™) 4L LR v Bk 1 i
A% (P<0.05,P<0.01)., W34,

KA BT W WL 4 A % 2 B R B (P<0.05, P<
0.01) ; 7 ¥ 25 21 5 '8 V- 18 JLMAC &4 91 20 Jon 3k 32
3 (P<0.05) s 28 1R 7 (1.50 g+ kg ) F B 1H
BB E FHE(P<0.01), WS,

x5 BELBBAMFREEGFEEBRINEHENZIM GLs,n=8)

Table 5 Effect of WZP on rabbit uterine smooth muscle contraction in vivo (X+s,n=8)

20 51 /g -kg! SR /AR - (10 min)™! ¥ Bl in /g W
2 14.25+4.64 0.77+0.31 10.89+5.32
AR 24.75+8.08" 0.76+0.39 17.31+6.51
i 55 0.03 15.4243.02 1.31£0.679 20.61+11.77
EIEOAEPS 0.004 11.17+2.46% 0.97+0.34 10.88+4.00
2 1k 7 0.38 13.13+£5.279 0.82+0.22 11.1346.15

0.75 12.79+3.05% 0.81+0.46 10.27+5.68
1.50 11.25+2.55% 0.60+0.17 6.914+2.85%

52 4L H "P<0.05,7P<0.01; SBR[ 4E Y P<0.05,4P<0.01571 g=9.8 m-s™ (£ 6~9[f ),

3.5l 28 1k 5 R R BRTE AR 8 T LIS 4 Y B T LS 4 AR 0 ek R B I IR (P<0.05) , it

W 528 HA e, R R BT S v LI A e
RS FEIES ITE (P<0.01), SR R,
IS A R4 19 )7 (0.75,1.50,3.00 g-kg ') 4H K

Z5 1L )7 (0.75,1.50,3.00 g- kg™ ) 2H T8 1 8 J1 K%
IR (P<0.05) . #5240 K B 5 F o WU 406 00 % 22 5=
Gt L, W6,

xo6 BEILBBAMKREGFEFBIKHENZIE (F+5,n=10)

Table 6 Effect of WZP on contractile smooth muscle of rat uterus in vivo (x+s,n=10)

215 /g kg! B - (10 min)™! P Bl hn 3 B /g %2
2 0.62+0.11 0.49+0.16 0.30+0.13
H Y 0.68+0.09 0.89:£0.282 0.61+0.24%
10 1% 5% 0.05 0.55+0.10 0.62+0.23% 0.35+0.17
HEEZN S 0.75 0.57+0.13 0.5440.26% 0.31+0.18%

1.50 0.570.09 0.59+0.25% 0.33+0.159
3.00 0.54+0.12 0.57+0.16 0.30+0.09

.89.
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3.6 RAILEWMAXMNBEHERIES KR FEHH
PGF,,,PGE, & it M H ILE M 52 HA AL,
PR A K BT B 44U PG, & B B T R (P<
0.05) . 58 ARY A L #, A 1 O 20 RN IR &8 0k
(0.75,1.50,3.00 g-kg") 41 K R+ 5 41214 PGF,, &

O R AL (P<0.01) . 52 F 4l i, B4
PGF,,/PGE, i % 155 (P<0.01) ; 58 B 40 LA, A 1%
YU R 2R 2 0k U7 (0,75, 1.50,3.00 g-kg') 4l
PGF, /PGE, ¥ i F F# K (P<0.01)., SHIAI4 L5,
A% IS A PGE, % &= W B 3% 55 (P<0.05), W& 7.

x®7 BELEBEAXMKARFESAHLAS PGF, ,PGE,SERHLERENE (f+s5,n=10)
Table 7 Effect of WZP on contents of PGF, and PGE,, as well as ratio of PGF, to PGE, in rat uterine tissues induced by

oxytocin (x+s,n=10)

7] PGF,, PGE,

451 Jg-kg' fmg- g /mg- g PGF, /PGE,
2 4.84+0.73 1.67£0.19 3.30+0.62
LT 6.40+£1.62" 1.28+0.46 4.82+1.992
A3 2% 0.05 4.57+1.529 1.74+0.499 2.49+0.39%
2 1k )7 0.75 4.31+0.46Y 1.48+0.12 2.88+0.299

1.50 3.25+0.429 1.35+0.12 2.42+0.40%
3.00 4.45+0.519 1.39+0.14 3.20+0.26%

3.7 IR 7 6 4 e R AL FROK BRI E P B-EP A #9 RELBAMBEEEARFEALER, OTRAFHHM

AW 528 A R, SR 2 R B i Hh B-EP
P W AR (P<0.05) . SREAIA] HL i, A 1% 2R 4
AL 22 1E R 77 (3.00 g- kg™ ) 4K BUIAL 5 B-EP &
BERE(P<0.01), W3S,

#8 BRELREAMEZRLEARMDEHL-EP S BAHM (v,
n=8)

Table 8 Effect of WZP on - EP content in serum of rats treated

by oxytocin (x+s,n=8)

21 51 il /g kg B-EP/ng-L"!
2 5.16+0.51
LAY 3.97+0.60"
% 7% 0.05 5.58+0.64%
W28 1k O 0.75 4.81+0.98

1.50 4.45+0.65
3.00 5.72+0.98%

3.8 &I O E R A KR A
ER-a 1 OTR £k W52 525 (4 g, BAl 4
KB F 440 OTR ik W 8 34 /i (P<0.05) ., 5
TUZH #2811 98 7 (1.50,3.00 g+ kg )41 OTR %
K AR (P<0.05), WL#9.
4 itig
T 28 1k 9 7 T2 3 TE SR AU IR R R R TR 4

D5 RE 2R 4R 4R CRUR AR FE 2 ) | FE TR S ML T R
TE, AR B4 H )M H BB AT Il AR AR L
WEHR—5 ETIER, HZ PN, AT F R
38 28 bk , HUOFE 1R L PR 25 R BC OE S PD B A% L R AL

. 90 .

(x+s5,n=10)

Table 9 Effect of WZP on levels of ER and OTR in uterus of

dysmenorrhea model rats (x+s,n=10) mg- g’
20 51 /g kg ER OTR

2EH 7.89+0.46 3.83+1.03

LY 7.90£0.49 5.37+1.98"

A5 1 5% 0.05 8.27+0.33 5.21+0.89

W28 k9 T 0.75 8.47+1.01 4.30+1.25
1.50 8.54+0.50  3.73+0.929
3.00 8.00+0.52  3.49+0.85%

M3, B IR 2 . 5 ) D) e SR L9 L, 8 28 1k
o mBICHT(MRAREZ) RN MRKZE
257 (CRERB)E R R R E, T
THAT R, B AT BE R TR R BE RN 0L 5 AT T
o MCREAT I, AR A B AT A A L R 2 R
IRz il . kb BAT, BRI sF, Rk
MR "RAHEZ R NE R hZ2<
257 BERE TG ALY, SCREAT S Ak 5 3 2 B AT B
kI, 3 ML Z D k. B2y B A7 Ak L R
BRI PE AT, e L T OR R 8 ) , LB 4RI e
24, /NI 20 AR, MR R L kR s 0 AR A
i 25, R B G mas 22, 5108 25 AT . 1E 25 A
AT FERE A MR PDRCR 3

ARWFTEE e R L RAFT IR R E %7
AR & 25 521 I 28 11 7 BR8N, AR =
it I AN TR A R A 5] A8, T 28 1k O 73X 3 Bl
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SRR 1 S UE 52 HL A B R ROR  TE IR 4 1k
WO HABRAER . AT #—2HRES T
R EMIR AT E AR RARTZBESR
B VR BT B 1 Y UL A 4 R R O 2% 3R 48 1k R O
5T WU AR B 52 25 R R W 28 1k R T T B
5 A R B B 1 3 JUL A 40 W RS 2R I 552 U
2 1k 7 6 e O L A R E . IR
ARV 28 1698 5 0 B AR R LD, X R BT Er 4l
#rh PGF,,, PGE, 1Y & &= #F 47 7l & , 15 T PGF,,/
PGE,, %2 | 75 141 F ER-a M1 OTR By KA ML,
FL T R BRI B R U A B-EP
LRGSR R EL IR R ERKT FE4
41 PGF, & i, (% PGF, /PGE,, &% T OTR 7£ T
LU KRR Wi v h B-EP WY L. ZE B
AW FEUE S T IR 28 1k 5 B AT U AL, RE S
PA T B OF W NLIE B, H U AL R IE FE
PGF,, & fif , F& 1K 757 OTR 2 3k , 4 Jin ifi 3%  B-EP
1 i A . RIS I R bR TR 2 0k R O IR T
M PD R T R 2E RS, S E — 25 B 2 i kAt
TR
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