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Abstract: The essential oil from Curcuma longa L. (CLEO) was extracted by steam distillation. In this study,
vasorelaxant activity and mechanism of CLEO was explored. Firstly, the experimental results of isolated rat
thoracic aorta ring showed that the CLEO had vasorelaxant activity. By removing the endothelium of aorta ring and
pre-incubating inhibitor of endothelial nitric oxide synthase (eNOS), it was found that the vasorelaxant activity of
CLEO was endothelium-dependent and related to eNOS. By human umbilical vein endothelial cells (HUVECs)
model, it was found that the CLEO could promote the production of nitric oxide (NO) in HUVECs, further
indicating that the vasorelaxant activity of CLEO was related to eNOS. The results of Western blot showed that
CLEO could up-regulate the phosphorylation levels of phosphatidylinositol 3-kinase (PI3K), protein kinase B
(Akt) and eNOS. In summary, the CLEO has vasorelaxant activity, and its mechanism is related to activating the
endothelial PI3K/Akt/eNOS pathway. All animal experiments in this paper were approved by the Committee of
Laboratory Animal Welfare Ethics of Chengdu University of Traditional Chinese Medicine (approval No. 2020-04).
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Figure 1 Vasorelaxant effects of control, positive and drug group.
A: Vasorelaxant effects of DMSO and verapamil hydrochloride on
rat aortic rings pre-contracted by KCI; B: Vasorelaxant effects of
DMSO and essential oil from C. longa (CLEO) on rat aortic rings
pre-contracted by KCI; C: Vasorelaxant effects of DMSO and
phentolamine mesilate on rat aortic rings pre-contracted by phenyl-
ephrine (PHE); D: Vasorelaxant effects of DMSO and CLEO on
rat aortic rings pre-contracted by PHE. n =5, x+s. "P <0.05, "P <

0.01 vs control group
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Figure 2 Vasorelaxant effects of CLEO on rat aortic rings with
or without endothelium. n = 5, x + 5. "P < 0.05, "P < 0.01 vs
CLEO- (E-)
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AT DL 2 3 B HUVECSs H NO /KT (P < 0.01) (K 4),
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Figure 3 Vasorelaxant effects of drug group pre-incubating by L-
NAME or indometacin. A: Vasorelaxant effect of CLEO on PHE-
contracted (E+) rat aortic rings with or without pre-incubation by
L-NAME; B: Vasorelaxant effect of CLEO on PHE-contracted
(E+) rat aortic rings with or without pre-incubation by indometa-
cin.n=5,x+s. "P<0.05 "P<0.01 vs CLEO group
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Figure 4 The NO level of control and drug group. A: Fluores-
cence image of NO in human umbilical vein endothelial cells
(HUVECs); B: Relative intensity of NO fluorescence compared

with control group. n =3, x+s. P < 0.01 vs control group
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Figure 5 The expression levels and ratios of p-PI3K, p-Akt
(Ser473), and p-eNOS (Serl1177) proteins. A: Expression levels of
p-PI3K, p-Akt, and p-eNOS proteins; B: Expression ratios of p-
PI3K/PI3K; C: Expression ratios of p-Akt/Akt; D: Expression
ratios of p-eNOS/eNOS. n =3, x £ 5. ‘P < 0.05, "P < 0.01 vs

control group
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Figure 6 The expression levels and ratios of p-eNOS (Ser1177)
proteins. A: Expression levels p-eNOS proteins; B: Expression
ratios of p-eNOS/eNOS. n =3, x + 5. P < 0.01 vs control group;
“P<0.01 vs CLEO group

MK-2206 (100 nmol-L™") & i i 3 B IK 22 36 75 Ik i 0
p-eNOS 5 R IL KT B4 = (P <0.01) (K6).

g

EWMPERMENZER W EEGRA 2 —, B
PUR B IR PUEE DU AT R T R RIS 2
b 2 BRE PR AR SRES SR F K 28 AR BV M 500 ¢
ZE T B 22 R K 28 mL, HE N 5.6%
(mL-g™), & E 25 i e . 8 2H i 22 5
FERMFEAT T GC-MS 7347, 4350 5 32 o3 N A5 K i
KA, HRMEE PR ARG %
(T i I FE PR, DRI A S8 Xt 25 3 4 R T A 87
I3 W Ve LRI HEAT TR ER, DU 204 R
R, I B 25 L, R T2 0 S ST K

PUACHI 78 UE BH AL &7 5K n) DLUdE i 2 P A 3k AT,
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FLHE P9 R ARV £ T AR A R AR PR AT AR L
AR K S TR ML PR R 4 R D P R R
T U NOPGI2 Fl Py B 6t vk i AL IR T+ (EDHF)!',
NO H1 eNOS i 7= A=, H i vl g i i PIBK/AK™
MAPKPYEEAE 53 2 3% il ; PGI2 B COX-2 Bk 7= 4
1 EDHF HAL 22 Ve BT i AN IS 28, A etk — B 0E5E . it
Ab, A PR A AT i 3 3 L B A 3 1 S S
TETE PN .

N TR TS A R AT 9K I 4 F ML, AR S
6 SR B A K BB 32 B Pk R ASE R AIE 5 T 22 B R M R
A &7 5K A v M, IR IE I 2 B K BRI 2 B ik 1 1 R IE
SCT ZEBE R ET Ak U B N R AR A
P AR, AR SCAS AT Sk 22 B 4 Y ) P R A T v
gk i 5 MR AT TR . B I A eNOS AT COX
V70, F B 22 B4 R I (7 5K i 2 2 eNOS
V42 FH HUVECs 20 BB 7Y 022 3 4% % il v] DAAR
5 HUVECs H NO [ 7K P XX — &5 Bt 47 730 3E . 3
AW FE K I eNOS H I A4 K 538 1 30 Ser1177 W 1R
AT s S B, [ IR PI3K/AKt 38 6 FL A I8 7 eNOS i iR
LR EZE L, IF H Akt BEAR 3E eNOS™ ™77 (¥ i 11 A
M 384 11 eNOS ¥ 14, 2 3 NO B ik, 47 5K i &,
U, I 22 B 4 R 1) A 5 i A 4 F AT RE 5 PI3K/AKY
eNOS Il ¥ A ¢, S5 4 Tt iX — 4 4T 7 38140F, W
Bf 7 22 35 R I IR P9 B AR R 1 T 5K If R FH AT RE
PI3K/Akt/eNOS I ¢ i 25 . A S8 Xof 22 36 4% & i 1 &
sk ML AL AT T — 8 IR R, IESE T Z 0 R A
A FF 5K A VE Y, HH A B OB AT 5K I e i
PI3K/Akt/eNOS i B i 1 . L5 & S U0 = J 0 22 3 o
5210 288 R0 T B S LA PR A, U0 2 R T
RAE T 9 L A F (9 5 A 2 R A 2 S
HEE ML T RS 2 g v s ik FE A K,
BARNLHN G R — 20 7T

15 FUk: 2000 T SRR A J 0% 5 A DR AU
FE L5 11 T VR B 8 AN ) S 2 R AR BT SR R T X SEF RE
SN TS 3 RS .

FEHSE: AT RS B IAETER G RL R
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