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Effects of Sevoflurane and Desflurane on Neutrophils and T Cells of

Patients*
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(1 Binzhou Medical University, Binzhou, Shandong, 264200, China;
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ABSTRACT Objective; To observe effects of sevoflurane and desflurane anesthesia on immune function in patients with
abdominal operation. Methods: The subjects were 85 adult patients aged between 20 and 60 (the association of anaesthetists American
physiological state is I or II). They were randomly divided into two groups, given sevoflurane and desflurane anesthesia respectively. At
30 min before anesthesia and 2-24 hours after anesthesia, we detected the white blood cells, lymphocytes, the number of neutrophils, T
helper lymphocytes (CD4), cytotoxic T lymphocyte (CDS), the percentage of natural killer cells, activation of Tlymphocytes, CD4/CD8§
ratio, and the content of plasma cortisol. Results: There was significant increase in the white blood cells and neutrophils at 24 hours after
anesthesia (P<0.01) in the two groups. In desflurane group, the number of neutrophils was significantly higher than that of sevoflurane
group (P<0.05). The percentage of CD4 cells had no significant change in the sevoflurane group, but significantly decreased in desflurane
group (P<0.05) 2h after anesthesia (31.93%[6.65%]) as compared with the baseline value (36.41%][6.92%]), and further declined (30.52%
[8.01%]) (P<0.01) 24 h after anesthesia. The CD4/CDS ratio showed no change yet in sevoflurane group, but declined at 2 h(1.51 [0.52])
yet increased at 24 h in the desflurane group (1.82[0.72]) (P<0.05). Conclusion: Compared with desflurane, sevoflurane has lesser effect
on neutrophilgroup and T cell populations.
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1 RREMRE T

1.1 BRI

2013 4F 6 H -2013 4 10 HEARBEFRIBITHEHE . A
B RS, AR 32 BRI P 23 AR BRARZS A0 2840 90k T3 T4
B AR 20-60 2, FARFONET . HEBRPRIER  RATR A
J2 BRI 3 B DI REAS 4 A IR O IS T
L T R A PR Y 5 R LA Y I PR s R R
WY R FAREL N EE  HFTRATRNEE LT
AR TR B S, HEBRZS I > 500 mL A9 5 o4 F
ARAFGMRME SR> 120 K/ B . AIFEA 2] T Kk
HRZE B St AE R A R RS THERED.
1.2 SESKEERE

PERFBENL . B ERR T WA RREE 25 YA [
Ab, B A BEAR R . BRERRT, A R VP 204 Smin, § ki 4T
1-2 mg/kg SR BS 1-3 pg/kg 75K e H 2 TChEE U RN, BE
JE KIS 0.1 mg/kg 2k RV TRE R . TERRIR4E ST
9, 21 4359 WA R e - 50456 ( Sevorane, Abbott Laboratories,
Abbott Park, Illinosis) 5 Hi % % (Suprane, Baxter Healthcare
Corp., Deerfield, lllinois) , S 5% K. MK CO, K
30-40 mmHg( 5 & 7-10 mL/kg; FEUE 5% 12 ¥k /min). L%
Joe 25 JBR T FF 45 i, NLO 8 #F 4 L/min, O, 3% J& 2 L/min, R4
2-2.5% L FbE, F52 10 min, )5, 4T 50% 0,,50% N,O,
2.5-3%M-L e , T Ak A (R - 19.3 ) 25 5/ NIl 7 44
WP SRR 1 L/min, b Se AURRESIT bR, NO TR 4
L/min, /53 2 L/min, B8 2-2.5%H0505% , F#+4% 10 min, Fifi
J5 BT 50% 0,,50% N,0,2.5-3% -1 ke , 15 1k 2% (B
32 19.3) 2 35 Foe /I LA AR B2 SRy 1 L/ming 7R
PRI U AT S5 PRI i v, M) 2B 2 A 4 IR AT TR 230 ik
FE VKA SR AR AR CO,e WFARIFFLARIHY 30 min
P9, B0 5 min SRS EE . FARTFLR S 90 min P, B 15
min JSE— o AT LT HMEIMTE M e T2 & PR TS
Rz . PRI B R, L RURE 5 SR A D (43 1) 1% E Sk
3-3.5%%55 8-10%, FARIAMICSRISIABT 5N B L PR IREL T
FEILITAS FFT 7 25259 75 FARGE AR 10-15 min B, G <%

7 AR H (50% O, 5 50% N,O)Z4EHF7E 1 L/min, 7£H F
WPIRIKE e SHRAEHT ¥ O, HERFEHIE 5 L/min, K42 5-10 min,
fdiFH 0.06 mg/kg KAET.0.02 mgrkg FTHE A L BRv% BB 22 UL
BEts . FARE 2h N ERIA A BE R EA mILE R
JE 0B 22 GO AR O E AR TS 90% ),
1.3 REFHiE

BUFERRBEFT LA HT 30 min, FFLRJ5 2 h B 24 h J5 43 B30 EL 3
mL [, 3¢ A EDTA Hi#ER M o 7544 3 mL i 36 A8
1,20 min Pk BN SCHG I TR RS o X AT R Y
FIZ0 A bR B A P MR AR R T Ik 4 (CD3 ) H 43 1 B
WRELAIAE (CD19). %Bh T Z0f (CD4). 4UfEdE T 40
(CD8) NK 4iijfi(CD16/56) .3#3% T 4L (CD25) ,CD4/CD8 L,
(B 0L 7 SR BE AT 5 o SR N BRIRIT4A HIT 30 min A
TE M SRFH HMX SR I 1 240 G | 7k E5 4w 40 il 4
Ho AWtk AR A . 100 Wi IR 15 pLop g BEHLIARIR A,
IEF 30 min 5, MIAZUER, BEAIEE 10 min, KEET 1200
rpm Z5.0> 10 min, SR H it CCANMIC AT T 40ARSEHE — Fp2 Al g
B, 4351 H FITC 5 PE Fic , F 46 D0 bk 0 200 A S0 A 466
CD3 FITC.CD4 PE.CD8 PE.CD19 PE . CD25 FITC.CD16/56
PE iAW HRL1R T : gG1  TgG2a B g REHTIR . MK B2 SR
JEE SR P iR il 2
1.4 it 408

BOXT t KB 0T AR 5 ¢ A I AT A A ST AR i, S
HLIHE SD #om, AR USIRER, Iid 5t ai
SPSS16.0 ¥ {13417, P<0.05 B Sii2¥2% 5%

2 #R

2.1 F RAE RS L S B B E AR P IER L
AT 85 &b, " BH — s oL T A E] JFR
PR SR ] AR P R IE2E (R 1) ERFARW, g B
KPR L AR Ot 92 0 shad 5, BT AR I
5 mAHEIT 500 mL, o i FHRR S0 L B- B 1 AR BELITR LA
KA 259 o A BRI R e 5 b R ot v 8 T 2%
Bl B> 92%, AR WIES 30%, MAEFNV R I
Ko THBIFKIC SETIE AR A R AL (P>0.05)

x| ERESER S ERRFREEE AR PERLRGE 5)

Table 1 Comparison of operation condition of Low flow desflurane and sevoflurane anesthesia of patients(xt s)

HERI(Z = BFE I
S FHRE) EAIZ %) gem) HE(Ke)  ASABEITASA  CROBRR
Gr Age (years) Gender (male / Height (cm) ight (Kg) rade VI Cholecystectomy
oups ge (years female) crentie reenhe grace (cases)
J fl
A Sevoflurane 37.22(112) 33/10 167.73(6.81) 73.53(11.43) 36/6 12
group(n=42)
H5EA8 Desflurane 38.9(10.3) 30/13 166.23(6.55) 72.12(11.21) 32/11 16
group(n=43)
= WREERBRR BEEATKBAR  FEUIBRK FARFEME  REEFFZERE(S) =
A5l . . . . K IMmE(mL)
Gr Ureterolithotomy  Pyelolithotomy Hysterectomy (43 )Operation duration of Blood loss (mL)
op (cases) (cases) (cases) duration (min) Anesthesia (min) ood loss
R e 8 12 10 76.74(30.12) 88.91(33.53) 300.55(85.65)
halothane group(n=42)
j =4
BRI (n43) 9 17 13 79.63(31.12) 90.44(33.63) 285.45(95.53)

Desflurane group (n=43)
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22 “HEBEEREHERBETN

TERRIE T 4R 2 h 5 24 h J5 , 4B & A 35 (SD) A 40 i
B 5 SR L 2 R (L - 9.43[3.42] 10¥pL,
9.87[2.42]% 10¥pL; i Jile4 : 11.83[3.91]% 10¥uL,12.42[5.76]
x 10¥uL)(P<0.01) , ki 20 i i Fi i 5 60 (A L8 — A A5
W B (LA :6.65[3.32]% 10YuL,7.14 [2.13]% 10¥uL;
HgEk2H :827[39]% 10¥L,97[55]% 10%/uL)(P<001), FARJ5 24
b, it FEAE 2 AR A 0 3 e T UG A o TEIRRIRE 2 ),
M AR R E T . DA, AL RUGE A AR L U

20 40 MR 25 T (2.56[0.71]% 10¥pL vs. 1.910.71]
10%/uL)(P<0.05), 24 h J5, UMk ELANAR I ia T BE(ERbE A :
1.91 [0.73]% 10¥pL vs. 1.37 [0.42]% 10¥uL; HbdRkidl :2.56
[0.717x 10¥pL vs. vs 1.63[0.51]x 10¥/uL)(P<0.05), JFEEEFF4A 2h
J5 , ZH R v B A B T (L U 2H £ 16.33[5.96] pg/dL
vs.25.74 [0.42]ug/dL; HudRJizH :17.62 [3.63] wg/dL vs. 25.81
[4.83]g/dL)(P<0.01), 24h J5 L & be 21 By o B F 1K &2 2 R i
o HZ, M FUbE 4 T AT o BB A7) AR (13.45[7.87]wg/dL
vs. 17.62[3.63]ug/dL)(P<0.05) (3 2),

2 ZHABMA. PRk B ABE . R RERET A FHE, REE)

Table 2 Changes of white blood cells, neutrophils, lymphocytes, plasma cortisol values (mean, standard deviation)

SR MEEE
FREERT ) The number of immune cells
A
Duration of Anesthesia 4 10%/uL HE L &
Groups . F4AR( 107L) - =L T AR
(min) White blood cells ) Lymphocytes Cortisol
Neutrophils( 10%/uL )
(10%pL) 10%pL) (ug/dL)
ARBEHD 30 min 7.12(2.33) 433(2.45) 1.81(0.62)§ 1633(5.96)+
30 min before anesthesia
L&k (n=42) BB 2
Sevoflurane group = . 9.43(3.42)t 6.65(3.32)% 1.91(0.73)1.§ 25.74(11.23)%
(n=42) 2 h after anesthesia
RG24 h
E . . . 1. 42 15. 12
d b A 9.87(2.42)% 7.14(2.13)1,§ 37(0.42)1,§ 5.78(7.12)
ARBER] 30 min 7.36(2.12) 431(1.96) 2.28(0.61) 17.623.63)+.§
30 min before anesthesia
th&kT4E( n=43) RS 2h
Desflurane group =t 11.83(3.91)¢ 8.27(3.9) 2.56(0.71)1,1.§ 25.81(4.83)F
(n=43) 2 h after anesthesia
FRELIE 24 h 12.42(5.76)+ 9.7(5.5)1.% 1.63(0.51)t 13.45(7.87)§

24 h after anesthesia

7E:1P<0.01, 5 E A L 47 ; £P<0.05, 4R A EL 8] ; § P<0.05, SEAH AL,

Note: 1 P<0.01, compared with the basic value; $P<0.05, inter group comparison; § P<0.05, in comparison with the base value.

2.3 WhEYHREEEHIZE{L

F R 240 )5, [7] 2h AH L CRERR(E ) — 41 CD19 #9 L 45118
2T E (LR 13.73%[4.61%] vs. 10.72%[4.31%]; 1 %%
41:13.12%[4.92%)] v5.9.12%[4.91%] ) (P<0.01)( 3). CD4 4
FE A OB e e B s, e 2 ) BEAlHEAR 1L
(36.41%[6.92%]) FEREEE 2 h & 2 %A% (31.93%[6.65%])
(P<0.05),24 h J5ift—4 F[#%(30.52%[8.01%] )(P<0.01), £ ki
41 CD8 4 7 43 He AL, i 1l 96008 4H bR B 2h 5 W 3 T
(26.31%[8.35% ] vs.28.52% [8.13% ]) (P<0.05), -t % %t 41

CD4/CD8 M. —H ARk, (HJ2 MR 4 AR R 2 h FAIK, 24h
B 5 FF 55 (43 9k 1.51 [0.52]5 1.82[0.72]) (P<0.05), — 41
CD16 Y5 CD56 4iffi, 7 2 h & T+, 7F 24h, [RISERIEA L,
CD16 gt & AR (-EFbe 4l :17.76% [9.42%] vs.12.86%
[6.54%]; HugBULEL : 17.12% [7.42%] vs. 11.42% [6.03%])(P<0.01 )., [
FEFE 24h CD56 4t il [7] 2 filt (B AH LAl b 25 A (L 9RUbe
24.63% [8.65%] vs.19.13% [7.42%] ; H ke 4 : 24.31% [6.73%)]
vs. 16.23% [6.24%]) (P<0.01)(& 3).

% 3 B4HAE(CDI9).T(CD3).T ##81(CD4 ) 4ffn &% T(CD8 ) R F{7H(CD16,CD56 ) & T(CD25 )itk BB 4 A {5 CD4/CDS Lk 61
Table 3 Comparison of B cells (CD19), T (CD3), T (CD4), cytotoxic T (CDS8), natural killer (CD16, CD56), the activation of T (CD25)
and ratio of CD4/CD8 lymphocyte

CDI19 CD3 CD4 CD8
FREFRT 30min
Rl 10.21(2.82) 62.21(9.41) 35.77(8.63) 24.38(6.13)
U (ned2) 30 min before anesthesia
= 48 ( n=
” FREEIE 2h
Sevoflurane group 10.72(4.31 )% 62.81(5.56) 35.01(9.42) 26.14(9.43)
2h after anesthesia
(n=42) BREES 24h
i3
" 13.73(4.61 )% 65.63(7.74) 35.22(9.55) 24.35(7.23)

24h after anesthesia
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CDI19 CD3 CD4 CD8
FREFRT 30min
9.42(3.61) 66.21(7.72) 36.41(6.92) 26.31(8.35)
P 30min before anesthesia
J n=
" RIS 2h
Desflurane group ) 9.12(4.92)+ 65.42(8.33) 31.93(6.65)t 28.52(8.13 )%
2h after anesthesia
(n=43) "
FREEJS 24h
) 13.12(4.92)% 68.94(6.62) 30.52(8.01)% 24.42(7.53)
24h after anesthesia
CDI16 CD56 CD25 CD4/8 L&
FREFRT 30min
17.76(9.42 )+ 24.63(8.65)t 11.96(4.82) 1.61(0.72)
U (ned2) 30min before anesthesia
J n=
” FREEIS 2h
Seven halothane group 18.22(8.43) 27.62(8.35) 10.23(3.74) 1.52(0.81)
2h after anesthesia
(n=42) N
FREEJS 24h
) 12.86(6.54 )+ 19.13(7.42)% 12.21(4.52) 1.64(0.82)
24h after anesthesia
FRBEBT 30min 17.12(7.42 ) 24.31(6.73 )% 10.41(4.82)
P 30min before anesthesia ’ ’ ' ’ ’ ’ 151(0.52)
J n=
D ﬂm B 2h 18.92(8.11) 28.12(7.31) 9.94(4.04)
esflurane grou . . . . . .
group 2h after anesthesia 122(0.43)t
(n=43) N
R fE 24h
11.42(6.03 )+ 16.23(6.24)+ 12.12(4.73)

24h after anesthesia

i B RS E U E 9 8RR, CD4/8 tLEIAE(SD )RR, 1P<0.01L, 5 EM{E L4, $P<0.05, HiE b2,
Note: * number of lymphocytes was expressed as a percentage, the ratio of CD4/8 was presented by mean (SD), 1P<0.01, £P<0.05 for the comparison with

basic value.

24 —HARERE

FARE e EF TR SERIsh KR kR b i 4 A
JBE R LB B AR o 2 SR RD R T i 3 25 51 (P>0.05) . ARG,
YRR R B RFRRS E R E 2SR, HEF AR
PRI Fo5 IO R A1 ) 7™ 26 1 R I GV . ) IR ER 3
3 ITie

E H BRI P AR G B | N A | IR R G S R
B 22 BEAEH OGS 8] T T2 05T AHIE T BRI X fe 5 &
SRR H SRR AR e R SR SG R AR AR AR
B AT R S MRS 2 W1 S — Fh b XA 5 Hs
WHEMENER . BoEA R HEY, FARJS CDS8 4uf gk 5 i
ATFEARJG 24 h B KU, Shiganova AMEZE (i F 66%N.0,
SN 33%0, 5 0.5%-1.0% B FEEXT i 2 SRR B 35 AT
BEBE , K IAEAR G 1-2 h,CD3 . CD4 4l 5 CD4/CDS 4 fu i [t
BUREAR , B SAC FRRBERT . H L TR AT R A SRR BILAAR G s
AMARAYE I AR A S Y, H RSS2 MR R LG
i AR S AET BB, AR AT A P R XY ] RV D o G Y
FMR TR JLAE B AT A PR IRR B2 4 ph e 4
AR T Z A, R AT B At R 80 AR 9&
TS5 Hb FUBE XS G BN A HEA T T ISR

NRGPE R G0 Rt S AR S e i A, R AR
S R G R BRI . AR A5 A0 (NK)
FAMBLL R, T AT LIRS 0E S SR IR o e S s
i B AU SRR e 5 T 405 0 40 i G s 40K

CDY" J& B kL 40 A i 4 i i b ok, £ 260 5 PR Bk,
TR o AN e N L AT T ik EL 4R i .CD8T 5
CD4" #iBh T 40k £k, AR 7IHE ke gl , CD16
5 CD36 4 1 £ 2 H T 4 5 CD2*.CD3" & (K Y NK 41 Jfd ,
CD25 ST P T hEL 20 A A S s

AT, AT R B IR 259 )5, B 20 (b e )
Y CD4 . CDS8 L) K, CD4/CD8 7EF-A 2h A28 {LAH L. CD4
ANAEAECH ,CDA/CD8 LBl FEAR , CD8 A1 Y B 43 L & 2 T
we -E e TE W A (3R 3) . X PRI Mg Ube e T A 2h %t
R TR I L X R Hori S AN AIBFGE AR, 1ML Sl be 2 52
N

5 RIS 1 A b M 0 B A 5% i L e 2= (IR
P51 ) , Merquiol A5 (SN SO 5% L e 5 S JRUGE 1 22 501
GEAL R IS R T 5 TR 22 (IR LA PR T o Zou MAEHE , H
SEb SR JERRRE TR 24 h J5,CD4 5 CDS8 kL 4u i ji 1=
SR G T R R L SRR AR R L A £ rp
BRI, Yoshino 55 Green WERHE: 2-6%AY-E e 5 # AY
NE I EL 0 AR R T A7 AR ] S5 70 AR RUR . NLO REAS BT
R A A TG A, IR RIS ARG FRATT R B
PRk i R, 7E-B U5 MR LRI AR S 2-24 h T
Fio 52 h A MR ANt 2 b B R b b4 A T
225 (P<0.05) ., 1E 24 h, [FIE 4 EAH FLIbk 405 B 22 AR
(F62)0 BXULHH HURRIR: 25 W) 0T o e 28 J 20 0 ) S oK, 32
EESE N 1fi ORS T R oy vl o R AT Tp N DS R
T3] 2 ORI R 0] o 5 R st TR] P
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TERFFE T FAT A 1 e BT iyl B2, LA AL i R
XFRE R GERIRE N o 45 2R R BURRIE T 4R 2h Ji5, 20 F SO e s
O T, o U B BRI 2 W0k 8 Y N 0 I A — E RS,
X TR R G DI RE AR AL A LT 2 — o A FIALAR] A AH O
PRI R AHSCAT AR - O TR M55 JBRI24 X S0 2 B i S e 2 2L Y
HAENE @ F ARG TRBREE BN RN, [ - Py 4y
Wb - P L5 s SO,

HRAEWFFELS R ASETOR S, AT TS BRI 25 S T~
ARA B X G E DI RE S M5 /)N , AEL AN SR PR A A > COpR I i
DU R R TR (B R ) S A 2
FEE A e TR AN, S B R AR G S R Y
B R 2070, PR SRR B T BRI P e P B
TR 24 5 B A9 AN B A28 52 I P RS 7 A B 2 , 3 I e 6 JRR AR X
B G 22 DI REAN ) 385 JiL AN R SE IR 022, FEASBIE Y r i iy 22
TERBE , i TIrE R 225, IR & IR S S5 nT REXT
AWFFERIBEFELS RA —E BT -

ABFFE T, FATIESE 7R L JUGE PRI 42 Ak, e S X
THEATIE AT AR B, L RUexd B S R SRR B 2/
THUTERE o AR, PRI 0 R 55 1 I i) g R 7 A S e R
BRI LA R e PR SO Bt — 2 7 #r
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