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Research on effects of essential oil of Ligusticum chuanxiong

on primary dysmenorrhea
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Abstract; Objective
Ligusticum chuanxiong ( LCEO) on primary dysmenorrhea ( PD) and

To explore the effects of essential oil of
preliminarily its mechanism of action. Methods Forty — eight female
non — pregnant KM mice were randomly divided into blank group, model
group , positive control group and experimental — L., — M, — H groups.
Except for the blank group, the remaining groups were gavaged with
estradiol valerate to establish the PD mouse model. Starting from the 7th
day, the blank group and the model group were gavaged with equal
volumes of distilled water in the morning, the positive control group was
administered 120 mg + kg ™" of ibuprofen solution by gastric lavage , while
the low, medium, and high dose experimental groups were gavaged with
22,44 and 88 mg - kg ™' of LCEO, respectively, for 5 consecutive days.

Enzyme - linked immunosorbent assay ( ELISA) was used to measure the
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levels of oxytocin (OT) and prostaglandin F, ( PGF,,) in mice uterine. Using the oxytocin — induced rat isolated
uterine contraction model, the study explored the mechanism of LCEO in relaxing uterine smooth muscle through
preincubation with different blocking agents ( Indomethacin, phentolamine mesylate , propranolol hydrochloride , atropine
sulfate , diphenhydramine hydrochloride , ranitidine hydrochloride and nifedipine). Results The OT contents in the
blank group,model group, positive control group and experimental — L, — M, — H groups were (3.57 +0.81),
(5.54+0.60),(4.63+0.75),(4.15+0.76),(4.04 +1.19) and (3.67 £0.66)pg - mg™ ' ; the PGF,, contents
were (1.22 +0.38),(2.53+0.45),(1.84 £0.52),(1.30+0.31),(1.21 £0.35) and (0.48 +0.15)pg - mg~',
respectively. The above indexes in the model group were compared with the experimental — L, — M, — H and blank,
positive control groups,there were statistically significant differences in all comparisons (P <0.01,P <0.05). After
preincubation with indomethacin, phentolamine mesylate, and atropine sulfate, the relaxant effect on uterine smooth
muscle of LCEO was significantly weakened. After preincubation with propranolol hydrochloride, diphenhydramine
hydrochloride , ranitidine hydrochloride and nifedipine, the relaxant effect on uterine smooth muscle of LCEO did not
show any significant changes. Conclusion [LCEO has a significant effect on primary dysmenorrhea,and its mechanism
may be related to inhibiting cyclooxygenase and blocking receptors o and M.
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MWEISTE WAL P R A E LR i EE 5 T
22 44 88 mg - kg ISR RIMAE I, ELES do K
W25 h g, BN REE NS EE2 U, E
T G 4 S LA R R RTHIE B PD /) R
TR 37 M o
2.3 HARE

FEFES R E R 1 h 5, GE o Z R R Ak 5t
INER, A SR IR S R IR I WA B 44 Bl L
R T HE DL 4% 2R P E, Bl axd14 -80 C
TRAF %
2.4 FHEAARFEFEHE

B EALEEEZR PR 24 h 5 RKIRIETT
K AL Y], &R KK - AL (hematoxylin -
eosin, HE ) Ye (6 5, 75 WA N A T2k , 5 Je A 7
1GREEF AT o
2.5 ELISA £#&i OT #1 PGF, kP

I - 80 CARAT M F B 4140, il BT 3K, T ks %
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JBE b R 240 2] 2 5%, 6 RPN AT DL HECHE o AT 1Y
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R FEREA R U B 475, RPN T 5 3
FEJZ AR [ 2 A R R PR A MR (O AE )
b B A A P R S YA O B AE Y (JRDEAE) |
FWI/INEL PD AR ST ) 5 2 A5 1 S5 R 4
TG, bk AR AT DLk, 78 e o8 i AR 15
Fw R M HES ) 8 55, S PRI D, b R A
WA D . R 1,

B 1 SHNETE LU0 B 1 AR O R AR - DAL,
x300)
Figure 1  Histopathological changes in mouse uterine tissues in
each group (hematoxylin — eosin, x300)

Ectangular frame: Infiltration of inflammatory cells; Circular frame: Epithe-
lial cell degeneration exhibiting vacuolar changes or necrosis and desquama-
tion; A: Blank group,distilled water; B: Model group, distilled water; C:
Positive control group,120 mg - kg =" ibuprofen solution; D,E,F: Experi-
mental — L, —M, — H groups,22,44,88 mg - kg ™" essential oil of Ligusti-

cum chuanxiong (LCEO) solution, respectively.

2 JIEBE BT FEAL OT PGF, S ER N

BIRIZH 528 AL L, /N7 B 19 OT 1 PGF,,
SER¥BFEEN, AR EERYARIEE X
($P<0.01), PHMEXIRASME . m R Ll
/NEFE I OT FI PGF,, & it R 40 18 2 /),
G L EZSFHAESIT¥E XL (P <0.01,
P<0.05), G5 WE 1,

£ 1SR (LCEO) Xf/N R T B 41 455 & (OT) Ml
HIBIIRER Fa (PG, ) F RN (2 £5)
Table 1 Effects of LCEO on oxytocin ( OT) and prostaglandin

F,,(PGF,,) content in mice uterine tissues(x +s)

Dose oT PGF,,

Group n

(mg - kg™") (pg-mg™")  (pg-mg™")
Blank - 8 3.57 +0. 81 1.22 £0.38
Model - 8  5.54x0.60%  2.53%0.45%
Positive control 120. 00 8 4.63 +0.75" 1.84 +£0.52*
Experimental — L 22.00 8 4.15+0.76** 1.30£0.31* "
Experimental —M  44. 00 8 4.04£1.19** 1.21+0.35**
Experimental —H  88. 00 8 3.67+0.66"* 0.48+0.15**

Compared with blank group,™ P < 0.01; Compared with model group,
*P<0.05,"*P<0.01.

3 XARBEFELTRER
3.1 JISELZHXY OT HEMARFEINZK AR
2

SEG A 25 T A R (4 T R TR B AR IR R
0.01.0.02.0.04.0.08 0. 16 mg - mL™") , [H4: X} B 41
YT TR R AR PO K (LUK IR N 3.13 x 1077
6.25x107% 1.25 x 1077 ,2.50 x 1077 ,5.00 x 107’
mol « L"), 28 FUALZA T AR R B DMSO,,

227 0.01.0.02.0.04.0.08.0. 16 mg - mL ™" JI|
SRR W TR T AR50 (5. 24 £3.12) % |
(20.14 +6.37)% .(42.03 +8.90)% . (66. 84 +9.13) % FI
(87.17 £5.38) % , X Ut BRI &5 45 &l X OT i3 5] i
-5 WL WSCAE A B 2 i &7 Sk AE F  IF HLXFP T 9K A
FAEA W AR BB T 3. 13 x107° 16.25 x 107°
1.25x1077.2.50 x 1077 ,5.00 x 10" mol « L' £ %
AERLMK G, WA 5K T3 30 % 53930 Ry (7. 33 £3.43) %
(31.03 £8.63)% .(54.06 £9.99)% . (70.50 +8.01)% Fil
(80.94 £5.38) % , i 1 FH b R 4 MF K o BB 52 vk 2 AR
M b B 5K B AR T 45 T DMSO X 7B LA I A W
WAETTRAE T o 15 Tl RN R R 4 e K Y 2 B
KA e B ( concentration for 50% of maximal effect,
ECy, ) 4% % & (0.05 = 0.01) mg-mL™" #iI
(0.14 £0.03) wmol + L™", ZEH LK 2,

3.2 AEEEANINESELMEFKFEFRIER
=ap=A!

FE 5| e 5 2 | FH it 2 193 2 P W L R BT 4 i 9
WEE e, )5 45 A i EF 5K P 1 LIS T X B
B IR EERIA G E X (P <0.01,
P <0.05) ; 7R IR 251K /K L Eh IR AR T h B LR R
B JE AT AR b 7 T B S, )15 i i T K
TECFE USRS R LA W AR TE G2 b2
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Effect of LCEO on OT -
Experimental group: 0.01,0.02,0. 04,0.08,0. 16 mg - mL "' LCEO ; Posi-
tive control group; 3. 13 x107% 6.25 x 1078 ,1.25 x1077,2.50 x 1077,
5.00 x 10~ mol -

induced uterine contraction

Figure 2

L' verapamil hydrochloride; Blank group: Dimethyl
sulphoxide ; RUSMCR : Relaxation of uterine smooth muscle contraction rate ;

Compared with blank group, * P <0.05, " * P <0.0l.

FHLGEIT AR (¥ P>0.01), R 2 A
E3O

F2 R[FEIFHWT 5% LCEO &F 7k & - 1 LK o7 410 i) 28 ) 5
M (x =)
Table 2 Effects of different blockers on the relaxation of uterine

smooth muscle contraction rate (RUSMCR) of LCEO(x +5)

Group Dose RUSMCR
(mol - L™1) of LCEO( % )
LCEO control - 8  75.58 +3.44
Indomethacin 1x107° 8 58.42+4.85""
Phentolamine mesylate 1x10°¢ 8 66.36 +7.36*
Propranolol hydrochloride 1x10°° 8 72.68 £4.95
Atropine sulfate 2x1073 8 65.52 £8.75"
Diphenhydramine hydrochloride 2x107° 8 74.62 £9.02
Ranitidine hydrochloride 2x107° 8 79.53 £3.80
Nifedipine 5x107° 8  81.09+6.34

LCEO control group:0. 08 mg + mL~! LCEO ; Compared with LCEO control

group, * P <0.05," " P<0.01.

LCEO (0.08 mg'mL") Atropine sulfate

vor g , oo
for - LALLM,
Indomethacin, 10 min Diphenhydramine hydrochloride
| v ¥ - ¥ ¥

Ranmdme hydrochlonde

N\I\I\N\N\I\N\I\J@

Nifedipine ¥

Phentolamine inesylate

v

Propranolol hydrochlonde

A1

3 LCEO FIA [) BH W 25 JE [R5 FH R B 38 F 1 LW 4 ik
296
Figure 3

Contraction curves of uterine smooth muscle after treat-

ment of LCEO and different blocking agents
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