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Effect of dexmedetomidine on immune function of ovarian cancer cells me-
diated by p38MAPK/NF-kB pathway

LIU Wei-peng, LIU Yang,DANG Qing-qing, LIN Xiao-yin
( Department of Anesthesiology ,Yan’an People’s Hospital ,Yan’an 716000, Shaanxi, China)

[ Abstract] Objective: To investigate the effect of dexmedetomidine ( DEX) on p38MAPK/NF-kB pathway-mediated ovarian
cancer (OC) cellular immune function. Methods:50 adult female SD rats were randomly divided into 5 groups: control group, model
group (0.5 mL OC cells were injected into the right axilla of rats) ,0. 2-DEX group (injected OC cells + intraperitoneal injection of
0.2 g/kg DEX) ,1-DEX Groups (injected OC cells + intraperitoneal injection of 1.0 g/kg DEX) and 5-DEX group (injected OC cells
+ intraperitoneal injection of 5.0 g/kg DEX) ,10 cases in each group. The tumor inhibition rate, spleen lymphocyte transformation rate
and growth,serum CD4 " and CD8 * T cell distribution, T lymphocyte cycle and apoptosis,inflammatory factor release and p38 MAPK/
NF-kB signaling pathway activity were measured in each group. Results; Compared with the control group,the tumor weight of the model
group were significantly increased (P <0.05) ,there was no significant change in tumor inhibition rate,the spleen lymphocyte transfor-
mation rate,lymphocyte growth at 24h,48h and 72h,serum CD4 * percentage,CD8 * percentage and CD4 * The /CD8 * ratio were sig-
nificantly reduced (P <0.05). Compared with the model group, the tumor weights of the 0. 2-DEX group, IDEX group and 5-DEX
group were significantly decreased (P <0.05) ,tumor inhibition rate,spleen lymphocyte transformation rate, lymphocyte growth at 48h
and 72h,CD4 * percentage,CD8 * percentage, and the ratio of CD4 */CD8 * were significantly increased (P <0.05). Compared with
the control group, the percentage of T cells in the G0/G1 phase,the apoptosis rate of T lymphocytes,the content of serum IL-2 and TNF-
a,and the relative expression of p38 and NF-kB p65 in T lymphocytes were significantly increased (P <0.05) ,the percentage of T
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cells in S phase were significantly decreased (P <0.05) ,and there was no significant change in the percentage of T cells in G2/M

phase. Compared with the model group,percentage of T cells in GO/G1 phase,T lymphocyte apoptosis rate,serum 1L-2 and TNF-a lev-

els,and the relative expression of p38 and NF-kB p65 in T lymphocytes in the 0. 2-DEX group, IDEX group, and 5-DEX group were

significantly decreased (P <0.05) ,the percentage of T cells in S-phase were significantly increased (P <0.05) ,there was no signifi-

cant change in the percentage of T cells in G2/M phase. Except for the inflammatory index and p38MAPK / NF-kB signaling pathway,

DEX had a certain dose-effect relationship in the test results of the above indexes. In general,5 wg / kg DEX had the best effect. Con-

clusion ;: DEX can improve the immune function of OC rats,and its mechanism may be related to the inflammatory pathway mediated by

p38MAPK/NF-kB signaling pathway. In this study,the high-dose of DEX group has the best effect.
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TR VEREW . BB E AR Lo MK, T '
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i3 A0 1 3 M UA L A0 A Ak 3R Y I e TR 4
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0.2DEX 41 <1DEX 40 5 <DEX #H, HéA WM E A &
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LI O 20 B A A% (%) 1.46 £0.38 0.58 £0.14 " 0.76 £0.15** 0.96 +0.22** 1.27 £0.31 *%4
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T YA 43 b E AR (P <0.05) ,G2/M ] T 4 g

Ao B E A, SEAAMLE,0. 2DEX 4 |
IDEX 201 SDEX 41 GO/G1 3 T 40 & 43 bk . 41 g
TR AR (P <0.05) ,S 01 T 4 jfg & 43 L b
HHIM(P <0.05),G2/M W T 4 & 4 bl B %
54k . 0.2DEX 21 1DEX 21 4% 41 Jifd & 559 F0 40 i U8
TRERARBEA G E XL (P >0.05) ,{H4
FARE A e B AR T 5-DEX 4, 4 i TR B
BT 5-DEX 41 (P <0.05),
2.6 #HHKXR p38SMAPK/NF-kB 5 2@ % iE MW
bt &

R 4 s, 5% RALAH e, B2 OC 4 4L
T ¥k UL 40 i v p38 FI NF-kB p65 1Al % 6 1k 1 24
FEHIN(P <0.05), 5B K,0. 2DEX 4 |
IDEX Z0F1 SDEX ZH 41 ZUR1 T ik 4 248 ffd v p38 Fa
NF-kB p65 HJAH X} ik &t B F E L (P <0.05) 1
ZEHBMA N E R AN EAS TR E (P >0.05),

F2 BEAKXRMFB CDA" 0 CDS ' TN HRKEREFKRFERILLE (n=10)

W EEHE AR X B4l A 2] 0.2-DEX 41 1-DEX 41 5-DEX 41
CD4* (%) 78.26 +8.51 16.31 +3.84" 34.36 +4.39 "% 41.82 £6.22%%~ 44.15 +6.04 * ¥4
CD8 " (% ) 28.47 £4.92 9.15+2.03* 15.73 +3.16"" 19.34 +£3.02" % 20.06 £3.37 * %4
CD4 */CD8 * 2.76 +0.53 1.53 £0.31" 2.18+0.46"" 2.17 +0.40"* 2.20+0.48""
IL-2 ( pg/mL) 51.75 +4.89 132.82 +12.75* 95.25 +7.46** 88.53 +7.08"* 81.76 +6.84 "%
TNF-o( pg/mL) 116.88 +15.62 220.37 £24.95* 172.41 £19.60 = #  165.16 £19.01** 159.87 +16.79 "%
#* P <0.05,5 3 B4 b4 ;#P <0.05, 5 A 44 ; AP <0.05,5 0.2-DEX 281k %%,
3 BHXRTHEHEMBBFATHLEE (n=10)
WA AR (% ) Xf HE 41 m 0.2-DEX 41 1-DEX 41 5-DEX 41
G0/G1 ] 59.36 +6.71 88.65+7.39" 74.22 +7.06 ¢ 70.93 £6.42 "% 68.37 £6.65 4
S 36.42 £5.27 7.29+1.83" 21.39 £2.06 "7 24.74 £3.14"* 26.83 +3.81 %4
G2/M 3 4.22+0.71 4.06 +0.58" 4.39 £0.62 " 4.33+0.77*" 4.80 +0.69 **4
I A A TR 8.35+1.47 27.94 £4.34* 20.38 £3.96"* 17.63 £3.61"* 14.45 £3.20 %~
#*P<0.05,5 3 B4 ;#P <0.05, 5 A 004 ; AP <0.05,5 0.2-DEX 40 3b4k
F4 FBHKR p38MAPK/NF-kB S @B FE MR (n=10)

WLEZFE A Xf HE 40 LK 0.2-DEX 2 1-DEX 41 5-DEX 41
0C 4 p38 0.91 +£0.22 2.36+0.32" 1.82+0.48"* 1.78 +0.21"* 1.70 +0.53**
OC 441 NF-x# p65 0.74 +0.21 2.15+0.33* 1.84 +0.44*% 1.72+0.50 "% 1.69 +0.16**
T k2 40 g p38 0.57 +0. 14 2.09+0.58" 1.74 £0.33 %% 1.68 £0.42** 1.61 £0.51**
T 40 H NF-k# p65 0.88 +0.23 2.31+0.81" 1.79 £0.55** 1.71 £0.50 ** 1.64 0. 11  #

%P <0.05, 53 Bt ;#P <0.05, 5 A 20 b 4
3 it

WMoz 2 W1, DEX 13 of #01E o2B-1F I R £ %
R /ERK {5 5 3 &A1 3 FL 05 95 40 I (4 14 5 L 3 &
22 AW SR R, DEX ] i E A OC K
BRI 87 o, 184 m i gg 4 ) 22, 42K DEX X OC fibh 8

F1% 34 7 B AT 40 A

L 2 LA Fh 2 1) S0 A S BE AR, LA L 40 i
FRAk A 43 R I ML 40 G Y AR AR AR
AHFFE R, DEX 1] 25 3 i OC B ik 2 40 g
Fe bR 475 DEX X OC K B A% 5 D B H AT Bl a%
YER . Rilk—2 858 DEX X} OC K B3 I e
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L0 200 0 f 38 . 3k S 45 R R B DEX X OC KRR
[ 2 T g H A s E H .

W55 38 , DEX o] fig i i T NF-«B i) ik
FREAREE 2 AR P DI BR AR B i A8 0 RE K R
JC, kA DEX A 22/ CD3 * Fl CD4 ™ W 1) B AIK
DAL 2% A T 0 B I S BE Th e N R
T DEX 23 0C K B S U ik 19 BARBLHI, AR
A% 20 K BT A0 B I T 40 R 0 R R T DL B R
iE P 7 BRI AE Ak, 45 SR R, DEX AT g 3 5 i
OC K BRI ¥ o CD4™ {43 % CD8" H 4 K M
CD4 " /CD8 " LLfH , K& AI% GO/GL HA T 4 il & 43 kb, 4%
JinS W1 T A4 M A b BRI OC KRBT 40 M i 98 1
L REAL OC R BLIME TL-2 1 TNF-o 193 5 SEHT
W5 R, p38 MAPK {55 & A v i & 1L-18
Hl TNF-o 55 Z2 R R AE K- 1 R ik, Bl J5 5 15 40 Jif 1%
5 Al Ak SEE AN IR T R E EAE M . DEX
AR IE F A0 e T R T, R AR PR R T R R &
BB T NF-«B i B 35 59 K ML
TSI 2H 24045 B o7 38 A A R T LA R i gg
B FE AW R A5 B AR . SRTAAIAH [, 0. 2DEX
21 \1DEX Z1F1 5DEX 41 20 41 F1 T bk [ 41 il rf p38
MAPK il NF-kB p65 ()4 X} ik it B F L (P <
0.05) . A b3 ATHEN, DEX 7] fig i o f& #F p38
MAPK Fl NF-xB p65 [y [ fit, M 1fii 40 il MAPK F
NF-kB 3@ B (1975 4k, #F — 20 S BOL IR 00 1 T iE R
SiE S AH G AT 5 43 T A% 3 vh W, I OC KB R
PR~ 1 0 ], 2 07T R AR T 9K B 200 B 1 O T, DT o
P T I B0 T R 1 A A e 24 OC KL f
PEDIRE . X 5 I R AIF 5% 45 SR — 30, DEX 7] 2 3 il -
ARSI R B B AN M e B T AT . B R A
DEX ] fig s T4 1L-12 Fl TL-23 {945 )8 A1 23 3, 30 1
N i Sk 54 5 0k 48 i 1) B 2 AN T g F T 5 e -
AJe g R A kT

DEX £ o2-¥F | If K 6852 R B 2 7, v] i o
3 HMGB1-TLR4-MyD88-NF-kB {524 S:i& 1% , i
11 PR 6 24 e (9 42 4 48 Jf Rl 7 TNF-o 1 IL-6 fY 7K
SN S B S AR G, DEX i A 40 ) oM i
TNF-o Fi1 IL-1 3 45452 4 P 40 g R 7 B4 88 i, 0F 1 410
il NF-«B 45 155" . #&ATHBFSE B, DEX Af
WAL OC KU T Wk g p38 F1 NF-
kB p65 (1 AH Xt 3k &, # 78 DEX (41 R /E H ol fig
5l NF-«B p65 {5 5 A K, X 5Z AR
S50 — 30, DEX HAT HLR TG 1, IF FLAT 3@ 23 7 ] NF-
kB 15 5 1@ B, Bk TNF-ka DL J HAth A 7 09 B

O B Ah, DEX 7 M8 1 R R YA T ROR
LT AEA B T 40 0 42 %6 40 L B F TNF-o Fl1 IL-6 £
B, p38 MAPK ff: 2 NF-«B {5 5 il #% i L i
VPR, /E DEX B4 4 36 1 bt B & 9 5 1
Flo EABF Y B fE1E — & BN L 2 4b, 6T p38
MAPK/NF-«B 75 DEX i 48 1 ¥ v #9835 7 Fl A i
RSN SZIAE I, AR BT ]  DEX 76 OC 43 J2 48
FI9 5% ) 7 T AL 7 ) L B R AR

Bz DEX A Bt OC K B S 1 RE , HpL
Al fig 5 p38MAPK/NF-«B {5 53 [ 41 F B 4 i i 42
X, (A HAT% A EW R L 25 DEX B A
YA O AT 7 A — 2 B R 5 LA A A Y
OC HIL [ 36 7 J7 T, (LT AT B BT 5% 445 3 ol B 4 oy 4k
2 T OC IRIF I/ T AL B e 4

&% i

[1] Rossi L, Verrico M, Zaccarelli E, et al. Bevacizumab in ovarian
cancer; A critical review of phase III studies [ J]. Oncotarget,
2017,8(7) :12389 — 12405.

[2] XuL,Zhang X,Li Y, et al. Neferine induces autophagy of human
ovarian cancer cells via p38 MAPK/ JNK activation[ J]. Tumour
Biol,2016,37(7) :8721 - 8729.

[3] Cheaib B, Auguste A, Leary A. The PI3K/Akt/mTOR pathway in
ovarian cancer ; therapeutic opportunities and challenges[ J]. Chin
J Cancer,2015,34(1) .4 - 16.

[4]  Aravantinos G, Pectasides D. Bevacizumab in combination with
chemotherapy for the treatment of advanced ovarian cancer:a sys-
tematic review[ J].J Ovarian Res,2014,7(1) ;57.

[5] BEBET , ABe, ROEM, 2. DM A @3 MAPK J PI3K {55 il
BT O B A0 N RS B [T ). P AR 4 W A A 2k A
2016,10(5) ;411 —415.

[6] 324, dn 8% W, 5. — WY SUNGE o 40 i p38MAPK {55 58
% 30 e B0 55 90 200 JHL XoF A B T 250 [ 0] iR, 2015,35(2) -
129 - 138.

[7] Zhang J,Zhou S, Tang L, et al. WAVEL gene silencing via RNA
interference reduces ovarian cancer cell invasion, migration and
proliferation[ J ]. Gynecol Oncol,2013,130(2) :354 -361.

[8] White KL, Rider DN, Kalli KR, et al. Genomics of the NF-kappaB
signaling pathway : hypothesized role in ovarian cancer[ J]. Cancer
Causes Control ,2011,22(5) ;785 - 801.

[9] Yan H,Xin S,Wang H,et al. Baicalein inhibits MMP-2 expression
in human ovarian cancer cells by suppressing the p38 MAPK-de-
pendent NF-kappaB signaling pathway [ J ]. Anticancer Drugs,
2015,26(6) :649 - 656.

[10] Wang X,Zhao B,Li X. Dexmedetomidine attenuates isoflurane-in-
duced cognitive impairment through antioxidant, anti-inflammatory
and anti-apoptosis in aging rat[ J]. Int J Clin Exp Med,2015,8
(10):17281 - 17288.

[11] B BEER, A, P HI, 45 2R SRR L XS A BF 3 4 HO-8910
JE AR A IR 4 MMP-2 (FGF-2 \BCL-2 Kikmymi[J].
A 5 224 1) ,2018,36 (6) 11312 - 1315.

[12] Xia M,Ji NN, Duan ML,et al. Dexmedetomidine regulate the ma-



XUAEMG , 25 A7 SEHTIRE XS p38MAPK/NF-kB 3 % 41 Y 5

R 40 it G € D RE Y B2 T

871

[13]

[14]

[15]

[17]

lignancy of breast cancer cells by activating alpha2-adrenoceptor/
ERK signaling pathway[ J]. Eur Rev Med Pharmacol Sci,2016,20
(16) :3500 - 3506.

BEEEE, TRACEL AR TR, A5 TR X /I Bl R R AR 200 L AR
FEA S WD RE RSN [Tt E AR 28 4 ,2013,29(29) 127 - 31.
Dong W,Chen MH, Yang YH, et al. The effect of dexmedetomidine
on expressions of inflammatory factors in patients with radical re-
section of gastric cancer[ J]. Eur Rev Med Pharmacol Sci,2017 ,21
(15) :3510 -3515.

Wang L, Liu H, Zhang L, et al. Neuroprotection of Dexmedetomi-
dine against Cerebral Ischemia-Reperfusion Injury in Rats; In-
volved in Inhibition of NF-kappaB and Inflammation Response
[J7. Biomol Ther (Seoul) ,2017,25(4) :383 —389.

Wu L,Lv H,Luo W et al. Effects of dexmedetomidine on cellular
immunity of perioperative period in children with brain neoplasms
[J].Int J Clin Exp Med,2015,8(2) :2748 - 2753.

Chen G,Le Y,Zhou L,et al. Dexmedetomidine Inhibits Maturation
and Function of Human Cord Blood-Derived Dendritic Cells by In-
terfering with Synthesis and Secretion of 1L-12 and IL-23[ J]. PLoS
One,2016,11(4) :e0153288.

[18]

[20]

[21]

[22]

(Y5 B #9:2020 - 03 - 24

Zhang JJ,Peng K, Zhang J, et al. Dexmedetomidine preconditioning
may attenuate myocardial ischemia/reperfusion injury by down-reg-
ulating the HMGB1-TLR4-MyD88-NF-small ka, CyrillicB signaling
pathway[ J]. PLoS One,2017,12(2) :e0172006.

Wang Y, Wu S, Yu X, et al. Dexmedetomidine Protects Rat Liver a-
gainst Tschemia-Reperfusion Injury Partly by the alpha2 A-Adreno-
ceptor Subtype and the Mechanism Is Associated with the TLR4/
NF-kappaB Pathway[ J]. Int J Mol Sci,2016,17(7) :995.

Chen W,Liu B,Zhang F et al. The effects of dexmedetomidine on
post-operative cognitive dysfunction and inflammatory factors in se-
nile patients[ J]. Int J Clin Exp Med,2015,8(3) :4601 —4605.
Zhang J,Wang Z ,Wang Y , et al. The effect of dexmedetomidine on
inflammatory response of septic rats[ J]. BMC Anesthesiol 2015,
15.68.

Farghaly HS, Mahmoud AM, Abdel-Sater KA. Effect of dexmedeto-
midine and cold stress in a rat model of neuropathic pain: Role of
interleukin-6 and tumor necrosis factor — alpha[ J]. Eur J Pharma-
col,2016,776 :139 - 145.

FREE HEH)

(B35 865 TT)

S5 ik

[1]

[4]

[5]

(6]

(7]

(8]

Z< F B 41k - http : //www. nsme. edu. cn

SRR, SR A7 ZE FEOE L AR IR R R R 2 S HORIR 2R
TS r g i 51 7 2L SR HUAR B P R T ROCR M [T 5t
M BE 25,2017 ,41(7) :702 - 703.

JABE, B3 MBS HOR B i OC &R [T ] BE 52504 ,2017,23
(8):1520 - 1523 ,1528.

Yoon BH,Lee Y,Oh HJ, et al. Influence of thyroid-stimulating hor-
mone suppression therapy on bone mineral density in patients with
differentiated thyroid cancer:a Meta-analysis[ J ]. Journal of Bone
Metabolism,2019,26 (1) :51 - 60.

e B FFODR R 45 9 A0 o3 A 280 FPOIR R i8R 4 e [0 ] ob 15 i g
I PR ,2012,39(17) 11249 - 1272.

Ozawa H,Sekimizu M, Ito F et al. Lenvatinib administration for eld-
erly patients (over 80 years old) with advanced thyroid cancer[J].
Japanese Journal of Head and Neck Cancer,2018,44(1) :46 -50.
R, Ty 21 B P PR AR AR J5 i VPO B I3 40 ) 063 7 0T 2 e
JELT]. A B Sk AP FL 2% ,2018,53(5) 2397 - 400.
Imam S,Dar P, Paparodis R, et al. Nature of coexisting thyroid au-
toimmune disease determines success or failure of tumor immunity
in thyroid cancer[ J]. Journal for Inmunotherapy of Cancer,2019,
7(1):22 -26.

AR T HTRCE. B MR AR R R ORI SR I G T S
ORI R B ARTA YT 17 v L [ ] 5 9 9iE 2% 75,2018 ,33

[10]

[11]

[12]

[13]

[14]

[15]

(Y% HH7:2019 - 12 -09

{E&E 5 & % : http://noth. chpt. cnki. net

(9) :1550 - 1552.

frf 5. 2 FE AR B 38 3R 90 ) 3 T e Ak L FROIR B 8 R S Y 9T AR
Kz A Ear A (1] 52 R E 24,2017 ,32(3) 2511 - 513.
Gunda V, Gigliotti B, Ndishabandi D, et al. Combinations of BRAF
inhibitor and anti-PD-1/PD-L1 antibody improve survival and
tumour immunity in an immunocompetent model of orthotopic mu-
rine anaplastic thyroid cancer[ J]. British Journal of Cancer,2018,
119(10) ;1223 - 1232.

i WG, 2R 1], O AR R MR ISR R R X AR IR
B RPN RE (BUS M ML CD44V6 [TSGE K-FRySEmy [1].
[ % 4% J4 75,2018 ,38(5) 11086 - 1089.
(R = = R N s R SR IN 8
BRI PR 7 280 % Xof L3 sIL-2R CD44V6 TSGF /K- & p27 Fik i
()], WL E 2 2018 ,24(9) ;1437 - 1440,

i Galectin-3 5 CD44v6 £ I132 JH F T AR it 6 %6 51 12 Wi o
B A LT ] bR i S 2 5 i R ,2017,24(5) :564 - 567.

JE BB, SR A, B T v 43 Ak D R OIR B R R AR G IR K K
TSH M6 7 & 18 A AR RO ST (1], 82 R IE 2 7, 2018,
33(11) ;1873 - 1875,1884.

B XIS . 434k 28 FPODR I g A8 35 412 P BRI 38 3R i 3d o o
PR AL AT IR [T ] o 1 5@ AP R 2 i ,2017,26 (5) -
643 - 647.

FRRE . FERTF)

fB 48 : xuebaochy@ 126. com





