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Influence of different anesthesia on immunity of patients with
colorectal cancer*

Hui Wang, Chun-yan Yang, Yu-long Song, Rui Yang, Zhen Wang
(Department of Anesthesiology, Shanxi Provincial People’s Hospital, Xi’an, Shanxi 710068, China)

Abstract: Objective To investigate the influence of different ways of anesthesia on immunity of colorectal
cancer patients undergoing CO, pneumoperitoneum laparoscopy. Methods Totally 288 patients who received
colorectal cancer surgery under CO, pneumoperitoneum laparoscopy in our hospital from January 2013 to December
2015. General anesthesia (GA), epidural anesthesia (EA) or epidural anesthesia combined with 6% hydroxyethyl
starch solution acute hemodilution (EA+AHH) were performed during surgery. Operation time, blood loss,
perioperative adverse events, complications within 1 month post-surgery, cell and humoral immunity and serum levels
of inflammatory factors were collected. Results No significant differences in operative time and blood loss were
noticed among groups. Blood pressure fluctuation, VAS score, adverse reactions, infection rates and inflammatory
factors in (EA + AHH) group were decreased significantly compared with GA or EA. Patients in EA + AHH
experienced enhanced levels of CD3", CD4", NK cell, C3, and C4 when compared with those in GA or EA group.
Conclusion EA + AHH significantly improves the cellular and humoral immunity of patients with colorectal cancer
undergoing CO, pneumoperitoneum laparoscopic surgery, reducing postoperative infection rate.
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Bl IS BT AR BT IZ N, AR R R 4
i, AReh &Mk CO, TUERBE LRI T 20 HLIA
WPER G A, MR FE UG " Atk
7 ML B (acute hypervolemic hemodilution, AHH ) J&
FEAH PR T A AR SR A, AT i
RRERRARE . AR ER, HROETER it
TS RERYT . AT LA R0 I AR 240 L S g
AT BEGIA [FRRI 2% O, SRR B T &
[ T A B T AR S e DI RE A SA R, Ay DR PRI
PN fr e e

1 #ERSAEZ®

— R

K ATHEPEBI AT ST B9 7712, B 2013 4F 1
H -2015 4F 12 HiZBeAEBE iR 7 IF AT CO, U I i B2
T HMEEVIRA B 294 GIMBFTE S, Hrbr, T
185 19, 2tk 109 4l 4F i = 18 %, P14 (50.3 +10.1)
% o g R MR BRI 75 3B AN (] 0 D B 4 B BRI
( general anesthesia, GA ) 4176 5], TE AR AN E R 2
4 GA (epidural combined general anesthesia, EA ) £ 123
Bl Je EA R 6% ¥ £ HETE By W 1 ven 2 b I R
(‘epidural anesthesia combined with 6% hydroxyethyl starch
solution acute hemodilution, EA+AHH YH 89 ], 4N A bk :
AT 3 [ BRI 2= T P23 BRI 73 9% (american society
of anesthesiology, ASA ) 1 . T2 ; QZHRAG A B
LW, HCHRBEATROLST . HEERbRiE - DA Stk
PRI « NI R Oy i A A AR B 5
QYR HR I 3 OXRLIEER T
AR A B ARISREVIINTE] 1A E TR E A
Too 288 BIRE SE BT, Ki 6 B, AWFFEid i =
Befe i 5 o fttofe, SR MK B RS [ R

1.1

1.2 Fik
121 BRBEREZr ok BREFS SRT 30 min UL STRTHG

b 0.50 mg, AR HLZAN 0.10 g, PEMEZEE 0.04 mg/kg,
HRATBKE 0.30 me/kg, % IR 0.60 mg/kg, 7% KJE
200 ~ 4.00 wg/ke K G IEAT BRI S 5 520
BEATREE, G0 AL i 8 v (PFg
B 12 ~ 14 /min, PSR R ALBR > JE 35 ~
45 mmHg ). GA 4145 F ¥4l GA, Repfli fHEi S KJe
0.10 pg/ (kg + min), Z4EPEIREZ 0.10 pg/ (kg * min)
KA 1% ~ 3% L SRR A IR RS
EA 20 (EA+AHH ) 4145 74 5 R I G A 7 o

P BRI PR, LA L, ~ L MEIRIBOR 225, DL 2% F| 2
R 4 ml/kg a0 o DU RR AT T, BRI T B
BEHITE T, ~ Ty, FREESMEAHHING T GA S,
R v ) DR A 1 5 0.50% BIRR 5 1.0% FZ R
PR 5 N R T RIS AR S . EA+AHH 41 FFR
FFAATT 30 min 45T Ry HB BRI 47T 2009 ek 2 ) A
BT 6% ¥ L IETENS 130.0/0.4 9775 (15 ml/kg, 50 ml/
min ), 2 Y)W O IR o AR s O % (HR ).
IR A5 A A AR AR S T VR R P - R i A
W, AREEHT 10 min ZX IFBREE,

122 FACRE BREMIRDIVORSL, A BE TR
A By vy AR, 358 BMI= (AT (kg )/ B (m ).
FARSEPHZIEI HR . O (electrocardiogram,
ECG ). I % 19 A1 JE (blood oxygen saturation, SPO, ).
Wi (SBP ). &#75KE (DBP) M P43k IE ( MAP)
A, FARIGHEBREZRE, RAWEEIUPES
( visual analogue scale, VAS Vi PP HAR AT 10 o
ICREBEARIG 48 h WIBLAY G0, Rt Skgt K IF
WA AN RN . MEFEIRRERFF G = 3 W R ik
Tt s 0 5 Syl AR « (DI 37 s A i 40 T 55 7 B 5
QARG 4 d FI4HH >10 x 10° 4> /L 5 @FZAQK A A Ik
Pkt sl FARUES 5 DRSS 4 d 7K >37.5C

123 SRR ieAREI54R4em 29T RIS ST
30 min (AHH #, T,). FARIFGHES (T,). FAIFS
Ji 1h (T,), FARLEE (T,), RKfF24h (T,) KA
72 h (T,) REFIKIL. Hrb 3 ml JFRbLEEE, LR
AP O SRR S FEA TR, SR FACS-420 R
AL (SEE BD AR M ARG (NK ).,
ST WRELAAE (CD37). HBh T k4 (CD4™) K
Pl TR AR (CD8') KA, IR CD4/CDS"
it EEX e, 58 W R XA I o ARG i 5 g SR BE TR F
(TNF-o ) FIEHAIEANZE 6 (1L-6) /KF (g [ R
A AE), HMEIE 16G . 1gM K& IgA Ak
KRSy €3, C4 K-

124 pArdess TS AEES . BMIL ASA 732
K Dukes 7331 FARBIE] . A i, AHH A,
AHH J5 X AJG HR, SaPO,. SBP. DBP fil MAP A5k ;
ARJG TG BV Z] VAS PF53 5 RJGAS KRN ARG &
SO 3 &I CD4T, CD8'. NK 4 Jitd & CD4'/CD8’
Hefl 5 AR KL 1eG L 1gM B2 1gA FAMA R 43 €3
C4 K ; M35+ TNF- o . 1L-6 /KF-

.71.
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1.3 FitFEHE

BAR IR Excel 248 F1 SPSS 13.0 Gei 144,
THEGCRIAEL + dprfE2s (xxs) FOR, BRI
K2y 2200 M el B A 3 Il O 22000, PR Fe A
K LSD—t K56, IRY7 A S FL SR BCAT ¢ K25 5 3
BORRILIR (%) Fn, HERA x° KK, P<0.05
REFAGIEE L

2 #R

3H—MAERILE
3ZHARWS . PERI]. BMI. ASA 432 K i Dukes 43
WItbAr, 2R G L (P>0.05), AR H
R, W& 1.

2.1

Fz1 SAE—MEREE
25 SRR/ (A, Xxs) B /4 /15 BMI/ (kg/m’, x+s) ASA4% (1 /1)  Dukes 5] (A/B)
GA 4 (n=76) 49.7+11.3 49/27 238442 46/30 43/33
EA# (n=123) 50.2+11.5 77146 24.1+.52 75/48 69/54
EA+AHH 41 (n=89) 489 +12.9 58/31 237 +44 55/34 47/42
Flx i 1.845 0.163 1.474 0.030 0.304
Pl 0.161 0.922 0.231 0.985 0.859

2.2 BARFFERILE

3LHFARMIE . AR b, 2RI
B X (P>005) (W 2), 34 AHH 1l J5 & AR J5 &
I HR. SpO,. SBP. DBP Fll MAP /K-, >k Fl 5 &2 il
I 22508, 455 - O 3 4URRIEHE] 250 HR
Sp0O,. SBP. DBP #ll MAP 7K V- A 22 & (F =226.094,
117.323 ., 293.654. 230.757 F1 315.460, ¥4 P =0.000 ) ;
@ 3 48] 7F AHH J5 Y SBP. DBP fil MAP /K4 £ 5%
(F =83.167, 44.270 F136.977, P =0.000), EA+AHH
205 GA 4R EA 41 1b%s, SBP, DBP Fll MAP /K F-#4745¢
. MR S22 5 B3 4109 HR. SpO,. SBP.
DBP il MAP 84k #2555 (F =654.895., 325.640.,
172260, 365.718 F1390.391, ¥J P =0.000 ), W% 3.
2.3 B3ARFEME. HEEREFTREBEEILER

3HASFIRE . I JAE KNG SIS Ty T
ERAGHE L (P <0.05), EA 4 H EA+AHH 44
ARJG IR G BV 2] VAS WA BT GA 41 (P <0.05);

*®2 BAFAAETE, RAHMELE (x+s)
251 TR [H] /min AR /ml
GA 4l (n=76) 128.5+15.3 274.2 % 40.1
EA4 (n=123) 1324 +13.7 269.5 +39.8
EA+AHH 2 (n=89) 130.5+ 12.4 270.9 +37.1
F i 0.773 0.149
P 0.465 0.862

EA 20 EA+AHH ARG 80 MRk K Sk & AR 4
PHET GA 20, H EA+AHH ZHMKnt % A= BIEUR T EA
41 (P<0.05). RJ5 1AHWNBGIm bR, 254
GiitE X (P <0.05), EA 45T GA 4 ; EA+AHH
HAKT GA L FEA 4 (P <0.05), 7 i 4 4h
S R AL & GA B B AHH BB 50 0 s R 5
I RAEFURYL Y KA, RIEBE R . W3R 4.
2.4 3B ABEFAHMMEEEINEETH LR

3T, ~ T B A Ay 4h J& 1l CD3", CD4", CD8',
CD4'/CD8" T 4 F R Bz NK 4 FeAs, SR E 42
BT 225007, 455 - O 3 AN EIA] & CD3",
CD4", CD8". CD47/CD8" T ALV Ff K2 NK iy 22 5%
(F =303.758. 633.994, 342.353. 10.257 Fl 72.954,
1P =0.000); @ 3 4L[E]fH CD3", CD4" FI NK 40 e
225 (F =159.615. 69.801 Fl1 3.565, P =0.000., 0.000
F10.026 ). EA+AHH 415 GA 4181 EA 41 Lt#, CD3",
CD4" Fl NK 41 55 i, % BL A4 400 g G 88 56 M 38 /)N
3 3 411 CD3', CD4'. CD8'. CD4'/CD8' T 4fi jifs V. ¥
Je NK 4 il 22 4k e #4522 5% (F =139.717. 107.383.,
117.669 . 3.659 F1 13.199, P =0.000 0.000., 0.000, 0.012
F10.000 ), W35,
25 3BAKEERINETHILE

3HLT, ~ T, B[] (9 4h JA I IgG L IgM, TgA. C3
S CATKAF L #, R FH &0 S 3 T Y O 25 40 AT,
S5 . O 3 A ] 2 A A0 JE I 1gG L IgM, IgA

o T2 .
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®3 SHERPMBEHANFEMEER (xzs)

HR/ (¥ /min ) GA 4] (n=76) 84.3+12.6 75.1+10.7 79.5+10.8
EA4 (n=123) 825+ 11.3 743 £13.2 82.4+12.5

EA+AHH 41 (n=89) 852+ 13.1 763x11.5 81.8+11.9

SpO./% GA 4 (n=76) 99.1+1.3 99.0+1.2 99.0£1.2
EA 4] (n=123) 99.0+ 1.2 99.1+ 1.4 99.1+ 1.1

EA+AHH 4] (n=89) 99.1+ 1.4 99.1+1.3 99.2+1.4

SBP/mmHg GA 4l (n=76) 126.1+7.2 109.4 + 10.1 125.7+7.9
EA4] (n=123) 128.5+10.1 112.3+9.7 1262493

EA+AHH 4 (n=89) 127.9+7.4 128.5+9.6 1253 +8.1

DBP/mmHg GAH# (n=76) 85.1+7.9 70.2+9.3 84.1+7.7
EA4] (n=123) 83.9+82 69.8 +8.7 83.7+6.9

EA+AHH 41 (n=89) 84.3+9.8 85.1+7.5 84.6+8.1
MAP/mmHg GA# (n=76) 91.7+7.9 77.1+9.8 91.6+ 10.2
EA4 (n=123) 93.2+10.7 76.8 £11.4 922125
EA+AHH 41 (n=89) 92.1+9.8 948+11.6 91.6+13.2

R4 SHEARFME. AREREBREBELELE

GA#H (n=76) 3.07+0.72 21 (27.6) 15 (19.7) 8 (10.5) 0(0.0) 12 (15.8)
EA 4 (n=123) 1.59 +0.46" 13 (106) " 10 (8.1)" 2(16)" 0(0.0) 10 (8.1)"
EA+AHH 41 (n=89) 1.52+0.61" 9 (10.1)" 4(45)"7 1(11)" 0 (0.0) 4 (45)""
Fix {8 71.946 13.121 11.409 12.678 6.579
PiA 0.000 0.001 0.003 0.002 0.037

W 1) 5 GAIE:, P<0.05; 2) 5 EAHILE, P<0.05

C3 2 CAK T4 2% F (F=583360, 38359, 62.800, 2.6 3 ZHIMERGEREFKTFETLLE

387.143 1 109.710, P =0.000) ; @ 3 4 [a] fY TgG . 3T, ~ T WA @Y I3 & GE B IL-6
TgA \C3 2 CA KA 225 F =3.857.4.466 3.322 f13309,  TNF- o A F#, R M09 07 224007, 45
P =0.023, 0.022, 0.041 F1 0.040 ), EA+AHH £l 5 GA 5. (D 3 41 AR 5] 25 19 11.-6 F1 TNF- o KB 2%
AR EA HIEL, 1gG. TgA C3 L C4KFESS, XL 2 (F2697.000 #1551.720 ; 9 P =0.000) ; ) 3 41114
RSB EN 5 O3 41 1gG. TgM. TgA, C3 & 41 ¢ FITNF=— o KP4 LS (F=8.145 15503, P =
C4 KA a3/ 253 (F =74.983, 9.273, 32.348,
97.004 H163.166, ¥ P =0.000), &5 4 o5& &
GA BRA 1] AHH BHABRRIE 7 X RETE 47 1Y 2l CO,
SRR RS T B T AR B B AR W R e Ty
fig. W3k 6,

0.004 1 0.011 ), EA+AHH 415 GA 41 HI EA 41 M4,
IL-6 Fll TNF- o K44 5 B 3 ZHAY IL-6 Fll TNF- o
KA #aHA 22 5% (F =328.603 Fil 234.898, 4 P =
0.000 ). W& 7.
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®5 SABRFAHMBREERBINETUILER

(%, x+s)

CD3" GA 4l (n=76) 61.7+7.8 528+7.7 513+6.2 425+8.8 472+6.1 52.1+72
EAZ (n=123) 58.2+93 53.4+52 52.1+4.9 49.8+74 54.8 £8.0 56.9+7.6

EA+AHH (n=89) 59.6 + 8.2 56.2+6.1 57.9+58 55.4+6.9 56.1+6.7 58.8+6.3

Ch4' GA#H (n=76) 36.8 6.4 28.5+6.3 272+72 21.1+5.5 224+6.9 277+7.4
EA 4] (n=123) 37.2+59 34.6+5.2 33.5+4.7 26.8+6.1 279+52 321£7.0

EA+AHH (n=89) 37.1+72 36.3+6.8' 35.9+4.4 344+69 354+5.0 36.8+6.3

CD8’ GAZ (n=76) 243+32 232+43 22.5+42 21.8+3.9 222+43 233+4.1
FA 4] (n=123) 23.1+3.5 23.0+3.1 228+4.4 21.6+43 229+3.9 232+32

EA+AHH (n=89) 23.8+4.1 23.8+3.3 23.6+3.6 23.7+3.1 24.0+3.7 23935

CD4'/CD8’ GA#H (n=76) 1.5+06 14+03 1.3+04 12+0.2 1.1+£04 12+03
EAZ (n=123) 1.6+0.3 1.5+0.2 14+03 14+05 14+03 1504

EA+AHH (n=89) 1.5+0.4 1.5+05 14+04 14+03 15+0.2 1.6+0.5

NK 41 GA#H (n=76) 17.0+6.9 17.1+£32 162+4.2 150+ 4.1 155+3.7 16.7+3.5
EA4] (n=123) 172+54 173 +4.1 169+38 16.1 +4.4 16.8 3.6 17.9+ 4.0

EA+AHH (n=89) 17.1+5.7 17.9+5.1 17.5+4.3 173+3.1 173+4.2 17.7+3.7

®6 SAMGTREBINETULEE (gL, xzs)

IeG

IeM

IgA

C3

C4

GAH (n=76)
EA4 (n=123)
EA+AHH (n=89)
GAH (n=76)
EA 4] (n=123)
EA+AHH (n=89)
GA# (n=76)
EA 4 (n=123)
EA+AHH (n =89)
GAH (n=76)
EA 4 (n=123)
EA+AHH (n=89)
GA 4l (n=76)
EA 4] (n=123)

EA+AHH (n =89)

824 +2.16

8.29+2.13

832+1.98

0.92+0.12

0.94 +0.10

0.93+0.11

1.12+0.25

1.10+0.17

1.13+0.20

0.38 +0.20

0.34+0.12

0.36 +0.16

0.19 = 0.09

0.17 +0.10

0.18 +0.12

7.62+2.05

7.78 +2.32

8.13+2.17

0.83 +0.10

0.88+0.15

0.90+0.18

0.95+£0.16

1.01 +0.11

1.11+0.21

0.34+0.11

0.32+0.10

0.34+0.13

0.15+0.12

0.16 = 0.09

0.17 +0.10

7.03+2.33

7.52+2.04

8.01 +2.18

0.80+0.13

0.86+0.12

0.89+0.13

091 +0.14

0.98 +0.21

1.07+0.13

0.31+0.15

0.31+0.12

0.33+0.11

0.13+0.08

0.15+0.10

0.16 £0.11

6.37+3.01

7.12+2.17

7.95 +2.06

0.76 +0.14

0.89+0.15

0.92+0.18

0.88+0.11

0.96 +0.18

1.03+0.12

0.20+0.14

0.23+0.15

0.30+0.10

0.10 + 0.09

0.15+0.13

0.16 +0.11

6.02 +2.24

6.98 +2.21*

7.25+2.13

0.87+0.17

0.90 +0.14

0.92+£0.16

0.74 +0.22

1.02+0.12

1.09 +0.16

0.19+0.13

021 +0.11

0.33+0.12

0.09 + 0.04

0.16 £0.11

0.17 +0.08

6.45 +2.05

7.34+231

8.19+2.25

0.89+0.15

0.92+0.14

0.93+0.13

0.79+0.13

1.08 +0.20

1.14 +0.12

0.17 +0.09

0.28 +0.10

0.35+0.11

0.08 + 0.05

0.15+0.10

0.18 + 0.09
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R, S o ANERRAE T 2O0 B S e S RERT R

F7 SEMBFRERFKFEULEE (ngl, xts)
B 41531 T, T, T, T, T, T;
IL-6 GA#H (n=76) 525+7.6 87.1+£9.2 101.3 +10.1 1376+114 97.5+103 682+7.7
EA 4 (n=123) 53.1+8.1 79.6 +8.7 89.7+9.6 105.6 +10.2 81.4+72 622+9.2
EA+AHH (n=89) 519+73 72.7+8.5 83.3+8.8 91.4+9.3 80.9 8.1 56.1+6.8
TNF- o GAH#H (n=76) 423+133 85.6+16.4 90.2+15.5 1104 +13.2 79.2+12.1 52.7+159
EA 4] (n=123) 43.1+10.7 704 +12.1 76.8 +14.3 80.1+13.9 69.5 +10.7 47.6 £12.6
EA+AHH (n=89) 425+11.5 63.3+10.2 70.4 = 10.6 779114 61.4+11.2 44.5 +13.1
3 itig A RIELPUGEAEEE L, BRAUMERE, R

CO, THEM IR BTG IRIATT B 0 32
BTz ", W5ERV, RRECZ)Y)n] ELHER e s
AR50 A L EI BE AN 5 SRE AT BT A PR TN, SHIHL
PRgn AN 2 A g N xR ERE, Rl
A 7 35 52 I AR R PR 245 40 1) S B P A P T BB 23 AR
SRR, MR AR MR AR A K, Ak
BAETE " B, BRI 0RO A7 s
AJG B sE Uit BAT 2GR Lo A5 MR R
H MR BN SR O . AR5 B 3 ke & A
T BT A I 3 A i S A i e 2 Dy R AR AR L 3
A S GA. EA & (EA+AHH ) 3 FlpREE 5 2 5%F
CO, SMEMEIEEE T B T AR B . R IRHET
K 6% ¥ LHEVER AT SME A B IR R BRI &
WERANE & GA A CO, SMEME EBE F e T AR
SBEAR A M SN I FAE , e AR S5 200 M A A e
PEIRA . BRI E IR fE M, BRI R T =X
AH

BT F AR GA BRI -G RIS AT BHLA A B
28, PRSI RN RIS, [FIB RGO E RIS T,
(o I DI (15707 4 N1 B 91 (WA %75 2) R 0 | DA S
FUk B2 1N AR XS . AHH S35 38 1 P
B, R MBS R PR LA 5, NI
LA — P B IRTT TR M ARG ERET, RRIEET
G ] AHH AT PRswb 7o A 850 78 5, B3 i
TR VR BRI (B) i 20 27 VR, i EL R DR
MR IARE S, $m F AR bt

AWFFHGE, TR SRR FEA 5 5] 355
BUAR BRI, 7 B[] PN S M LA T %) e 2 1)
fig " T AUMRE—EA 2T REM e i T AN A
FERLAR Y 4 0 G328 3o 7 Pl 5 DG BEAE T ™0 NK 48 i
DU R 470 e S i v B A SR R T AR, R B

G TENLAR I e B A v 3 AR . v i
BRI A S HAMAK T 2 52 ARV B 92 110 JE 2235 A
A, FEME FARS R T, BB
REIFIFESZ 2 T AR FRE B30 il

F- AR A 5 F0RR I AA AT A G 2 NI R S
JE ZR G0 T TP PR 4 0L A PN B L, e ORI
IL-6, TNF- o F5RAENTT ", AR SR, 3 5
JRIRE T 3T AT 2 BT ERE Rl F7K ST i, BRI IR
A 0 H AHH BE I 13 2 5E B+ 1L-6. TNF-a 7K
SERY TR, BCRTET GA FIREIESNE A GAL

ZE LTI, RAT 6% ¥ L IETERRGEAT 2k 25
St MV BRI G I B AP B2 A GA Wl el €O, R
I P T AR B A0 R RR P S P B AR A0 B B At
JEDIRE NI, IF HABINGEA B3 MR 8l ) 48 bR
Wesh. WD ARG I K AE R KA. EA+AHH BRI T %
B WIRR B SO BH s, (EASHIG RIS I FH o

2 % X Wk
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