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Abstract: [ Objective ] To explore the effect of dexmedetomidine on the immune function of rats undergoing liver
cancer resection based on TLR4/MyD88/NF-kB signaling pathway. [Methods] Orthotopic liver cancer was induced
by intrahepatic tumor implantation with Walker-256 cells. Twenty-four male SD rats were randomly divided into
dexmedetomidine low, medium,high dose group(group DL,DM,DH) and control group(group C) with 6 rats in each
group. Rats in the dexmedetomidine group were intravenously infused with dexmedetomidine within 15 minutes be-
fore induction of anesthesia. After intubation of anesthesia induction,the rats were continuously infused with
dexmedetomidine until the end of the experiment. The equal volume of normal saline was administered in group C.
In each group,blood was obtained from the tail vein before operation(T0),2 days after operation(T1) and 5 days after
operation(T2). The levels of T lymphocyte subsets(CD3*,CD4*,CD8*) were determined by flow cytometry. CD4*/CD8*
ratio was calculated. Plasma interleukin-2(IL-2), interleukin-10(IL-10), interleukin-17A (IL-17A) and interferon-y
(IFN-y) were detected by ELISA methods. After taking blood from T2 ,the rats were sacrificed to observe the patho-
logical changes of spleen tissues,and Western blot was used to detect the protein expression of TLR4,MyD88 and
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NF-kB p65 in spleen.[Results] At T1 and T2,the number of CD3* and CD4* T cells significantly increased in
group DH than those in group C (T1:45.80+8.95 vs 26.03+£8.45,P<0.05;19.73+3.23 vs 10.00£2.95,P<0.01;T2:45.70+
541 vs 23.77+5.98,15.30+3.15 vs 8.73+£2.80,all P<0.05),and the number of CD8T cells reduced but not signifi-
cantly. The levels of IL-2,IL-17A and IFN-y significantly increased (T1:53.72+1.32 vs 51.89+1.19,P<0.05;225.16+
246 vs 216.80+2.77,P<0.01;1 556.02+20.72 vs 1 528.55£19.77,P<0.05;T2:53.30+1.35 vs 49.93+1.28,P<0.01;
223.57+2.55 vs 211.42+2.61,P<0.01;1 553.81+21.24 vs 1 524.72+15.65,P<0.05),while IL-10 reduced (T1:
145.56£1.50 vs 155.36+1.19,T2:148.51£1.39 vs 166.26+2.12,all P<0.01). Compared with TO,the CD4*/CD8* ra-
tios, level of CD3" and CD4* T cells reduced and CD8" T cells increased at T1 and T2 in each group. The levels of
IL-2 and IL-17A significantly reduced (group C:49.93+1.28 vs 56.02+0.98,211.42+2.61 vs 226.77+2.59,all P<
0.01;group DL:50.77+0.83 vs 55.02+1.13,P<0.01;219.67+2.03 vs 225.82+2.64,P<0.05) and IL-10 significantly
increased at T2 in group C and DL (166.26+2.12 vs 146.28+1.50,155.40£1.57 vs 143.59+1.19,all P<0.01). There
was no significant change in IFN-y levels at T1 and T2 in each group. Pathological results showed that,the number
of mature lymphocytes in the spleen of the dexmedetomidine group increased,the area of white pulp was relatively
enlarged compared with group C. Western blot results showed that,dexmedetomidine down-regulated the expression
of TLR4,MyD88 and NF-kB p65 in a dose-dependent manner. [Conclusion] Dexmedetomidine could improve the
suppression of cellular immune function in rats after orthotopic liver cancer resection,which may play an im-

munomodulatory effect by blocking the activation of TLR4/MyD88/NF-«kB signaling pathway.
Subject words: dexmedetomidine ; hepatoma surgery ;immune function; TLR4/MyD88/NF-kB
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Table 1 Effect of dexmedetomidine on T cell subsets in
peripheral blood of rats undergoing liver cancer
resection (x+s,n=6)

Item Groups TO T1 T2
CD3* o 29.53+2.67 26.03£8.45  23.77+5.98
DL 43.53+£3.65" 35.33+5.24 33.00+15.44
DM 46.40+£2.49" 39.47+5.06 39.03+7.07
DH 50.97+8.29" 45.80+8.95° 45.70+5.41"
CD4* C 13.57+2.40  10.00+£2.95%  8.73+2.80"
DL 21.50+1.04" 14.23£2.40*  9.47+2.08*
DM 25.10+2.87 16.13+£0.71"* 10.00+2.86*
DH 26.77+4.44" 19.73£3.23™ 15.30+3.15%
CD8* o 21.10£2.51 23.73+3.83  30.87+6.13
DL 13.53+3.32" 20.40+3.67 28.67+8.98
DM 14.83+2.57 20.30+1.35  26.33+£2.50"
DH 15.77£5.04 18.90+5.96  22.10+2.47
CD4%/CD8* C 0.65+0.17  0.42+0.10°  0.30+0.14*
DL 1.68+0.57  0.70+0.06 0.36+0.15
DM 1.74£0.46  0.79+0.02 0.39+0.14*
DH 1.92+1.08" 1.15+0.52" 0.69+0.10™

Notes : #P<0.05 ,*#P<0.01 vs control group;*P<0.05,"P<0.01 vs TO

o b C 40 DL 4481 DM 2078 T1.T2 i CD4* T 4l
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DM 41 :16.13+0.71 vs 25.10£2.87, P<0.05,10.00+2.86 vs
25.10+2.87,P<0.01) (Table 1), TO i}, £% 5256 2H 55 43
SR Figure 1,

2.2 HEFEBKEXT BT E VIR AR X R i 2% 48 B & 7 9
A

5 C A E, 15 T1.T2 i DH 41 IL-2 IL-17A
FTFN-y 7K F i 2828 55 (T1:53.72+1.32 vs 51.89+1.19,
P<005;225.16+246 vs 21680+2.77,P<0.01;1 55602+
2072 vs 1 52855+19.77,P<005;T2:5330+135 vs 49.93 +
1.28,P<0.01;223.57+2.55 vs 211.42+2.61,P<0.01;
1 553.81+21.24 vs 1 524.72+15.65,P<0.05), 11-10 /KF
i FFEAR(T1:145.56+1.50 vs 155.36+1.19,T2:148.51+
1.39 vs 166.26+2.12, P $4<0.01)(Figure 2)

5 T0 W e #,C H7E T1 T2 W IL-2 IL-17A K
-4 I 2 BRI TL-10 7K P S 25 55 (T1:51.89+1.19
vs 56.02+0.98,216.80+2.77 vs 226.77+2.59,155.36%1.19
vs 146.28+1.50, P 7<0.01;T2:49.93+1.28 vs 56.02+
0.98,211.42 £2.61 vs 226.77 +2.59,166.26 +2.12 vs
146.28+1.50, P #1<0.01) , DL Z07E T2 i} IL-2 .IL-17A
K- ¥ 8 2 BRI L TL-10 7K F & 3% TH R (50.77+0.83

M A& 2021 £4% 27 %% 6 H

vs 55.02+1.13,P<0.01;219.67+2.03 vs 225.82+2.64,
P<0.05), £ %7 T1.T2 W} TFN-y 7K ¥ JC & 3 75 1k
(Figure 2),
2.3 AEFERBKEXAFE IR AR KR RIET LA
A

5 C 4l (Figure 3A) At , 47 SEFE K& T 15 B
U 9k 28 4 A et 14, 1 18 AR K (Figure 3B,3C,
3D), R WA FEFEIKE B8 Ul I 20 215 BRAZ AL
24 B =K E X BT VI BR AR X R AR AE TLR4/
MyD88/NF-kB 15 S i & AR IXHWF

5 CH I, &4 MNE TLR4 MyD88 NF-«B
p65 R IA Y W FEAL (DL 41 .0.8420.21 vs
1.06+0.14,0.62+0.15 vs 0.83+0.08,0.65+0.40 vs 1.05+
0.33;DM 41 :0.55 +0.50 vs 1.06 £0.14,0.59 +0.19 vs
0.83+0.08,0.53+0.52 vs 1.05+0.33;DH 41 :0.52+0.53 vs
1.06+0.14,0.47+0.30 vs 0.83+0.08,0.45+0.59 vs 1.05+
0.33,P ¥]<0.01) , Jf 5 8 7 4K #i M (Figure 4), #2
AT 2K E 1] gl i 8 9 TLR4/MyD88/NF-kB 15

5 2 AR B R A L PR TR0 G 4
3 3% i

Bl AR R M S D RE K Z K, RJE
SR R AR AR N, 3ONT AR Y T
Je BB HEAS TR 10121 BT i v BT R A8 3 1 i T
ABAEAR T B2, T 4 A HLAAR 322 109 G e 3000 4
JEL, A T ggs f g2 v RS S B R O PR S T ik L A
4% oAb 5 IR PUE A, A48 CD4* T 4 Jfd Al
CDS* T 4l CD4* T 40 REAE U B 4000 T 41 fg A
Al £ 928 200 R 1 B4 B RN o3k, IR 2 A R] ) A
AR, X 20 g R AR E A 5 CD8* T 41 it % f
P B OV B PE T IR K B H BL CD4Y/CD8*
T i $ 7 ML G2 T RE 1) 38 5 A 9T 25 5 o, iF
FEVIBRAR K BA G CD3*.CD4* .CD4*/CD8* /K F-IX F
AR, ARG A7 FEFERRE 4R B CD3* .CD4*Hl CD4Y/
CD8 7K -5 % RAZ , 5 i hE JRUAE ) 7 s s 4
FEEFMAT, R B E R — & B L
J3 DI BR AR 5 300 S e, e RS
FEIHE

IFN-y IL-2 F1 IL-10 J& 2 5 50 2 N 2 10 8 22 20
M+, TFN-y IL-2 J2AE R 4 H 5, 155 CD8* T

469



Journal of Chinese Oncology,2021,Vol.27,No.6

<

L

10|

1023

B2
22.4%

L L) B S L) e e L B B AL

10° 10" 102 10° 10° 10' 107 10°
1 2 3
1075 :
= B2
-|la
10 41.4%
10
10=
0 1023 10! 10 10° 10° 10! 10 10°
4 5 6
24.5%
10"
10°= 104
L LEEL i R R B e e Nimassi
1023 10° 10! 10 10° 10° 10! 10 10°
7 8 9
1073
1073
10
— T L L) B ) e S L) B R R L
0 1023 10° 10' 10? 10° 10° 10' 10 10°
10 11 12
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Figure 1 T lymphocyte subsets of each experimental group at TO by partial flow chart
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Figure 2 Effects of dexmedetomidine on plasma cytokines in rats undergoing

A:group C;B:group DL;C:group DM;D:group DH; % :white pulp

Figure 3 Effect of dexmedetomidine on pathological changes of spleen in rats
undergoing liver cancer resection (HEx40)
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Figure 4 The effect of dexmedetomidine on the protein expression of TLR4/MyD88/NF-kB signaling
pathway in the spleen of rats undergoing liver cancer resection
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