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Effects of restricted blood transfusion on brain energy metabolism, cyto-
kines and cognitive function in elderly patients after neurosurgery

CHEN Xue-fei' ,WANG Xiu-fang' ,WANG Yin-hua’, LU Huai-wei’
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Laboratory Medicine ,Anhui Provincial Hospital , Hefei 230001 ,Anhui,China)

[ Abstract] Objective:To explore the effects of restricted blood transfusion on brain energy metabolism, cytokines and cognitive
function in elderly patients after neurosurgery. Methods:103 elderly patients underwent neurosurgery were selected as the research ob-
jects,according to the different ways of blood transfusion,they were divided into the observation group (n =52) and the control group
(n=51). Open blood transfusion was given to the control group,and blood transfusion was stopped when the Hemoglobin ( Hb) level of
patients was higher than 100g/L. Patients in the observation group were given restricted blood transfusion,and the blood transfusion was
stopped when the Hb level of patients was higher than 80g/L. The energy metabolism index, brain oxygen metabolism index, cytokine
level and cognitive function score were recorded and compared before operation (T, ), during operation (T,) and at the end of operation
(T,).Results: At T, and T, ,the levels of Lac, ,Lac;,,Glu, Glu; ,BDNF,NCF, Ca0O, and CjvO, in the observation group were signifi-
cantly higher than those in the control group (P <0.05) ,while the levels of SI00B and MBP protein levels were lower than those in the
control group (P <0.05).2 d,5 d and 1 w after operation, the scores of cognitive function in the observation group were significantly
higher than those in the control group (P <0.05). Conclusion: Restrictive blood transfusion for elderly neurosurgical patients can keep
the patients’ circulation stable,balance the brain oxygen metabolism level,improve the nerve cytokine level and promote the recovery of
cognitive function.
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BEH 2016 4F 1 H % 2020 4 10 A AfER KT
N R BEBE Y 103 il fih 28 S RL 2 AE TR B35 R AF T XS
g% B 07 AR R 2 LS4 (o= 52) FX) IR
H(n=51) WHEHH, B30 4, Lk 22 f]; 48
%60 ~76 % -4 (65.48 £4.58) % ;{Kk & 41 ~ 72
kg, P14 (58.24 +6.25) kg B A0 - filg [ 9 Hi,
JE R 10 491, ShbkoRg 15 491, i 45 96 18 il 5 & O =
MWE 12 5], 25 1% 1S 1), B 11 5, X BR2H
T 32 ), Lotk 19 fi AR 60 ~ 76 X, SF 1Y
(66.14 +4.75) % ;4K & 41 ~72 kg, F ¥ (58.47 =
5.64) ke B 2 AU L i R 13 ), KRR 1L i, B
Jik 12 451, /i AR 1S 1) 55 O i uomE 1L ], il
JE 14 6, BRI 12 . PRALRH — MR R iR, 22
FEGEI R X (P >0.05),

PAFRUE: (1) AT IF i AR5 (2) 4E % > 60
%5 (3) 22 [E R B 2= il 0 22 B3 4E (american society of
anesthesiologists , ASA ) I-11T 27 ; (4) T AR i} 52 JF 4%
w(5) BHE MBI W& HEBRARME: (1) .0,
JHF il 25 A 8% B AR AR A (2) PRI R 2 50 B
RGAFTESRIN # 5 (3) BE 1L D) BE B 05 25 5 (4) A7 TEHE
PR S5 (5) AR A AF A8 s R AE R 5 (6) TA R
D REAFTE R A& o
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P 2H AR 2 e ) 2 R A N B S8 IO TR, R
Hh IR i 1t A 49 R A [R] #9245 ) A i BT A AR
ARHETARM LW, AT AR ZE 5 X050 v B il e K ifi
SEUHRL RN B EAT ST N o (1) XS BRZH 3 LUIT il = g
Ifil o 241l 2125 H (hemoglobin, Hb) <100 /L B} A
FIZL20 0, ToAh m afn i, 52 A I 4R 25 100 /T <
Hb <120 g/L AP435 1Ry i o (2) M2 7 L BR ol 1
o KRR S R 8 mL/kg B HA M WK A 1M
WP R AT A T A VRO RE (AHHD) |, Bl S LA 30
mL/min AT, SR i i AEAS I A5 S e A
i, S A RS A U EBV x [ (HO-HE) /HF]
EBV J8 5% T 4 1 %% &, Lk 65 mL/kg Jy B fifi; HO

W) LT 40 M L % (hematocrit, Het) , HE g A 3t
Het, UL 35% dE47i158
1.3 MEIEHR

(1) fili BE 2 ACIF 48 A5 K P FE AT (T, ) (A
(T,) T AREEHS (T, ) R 4R 52 158 3l Dk R 351 P 5 ik
1, F I Nova it £E £ 43 Bt A% 2l ik it 7L 2 ( Lac, )
SRR T L FL AR (Lacy, ) 3l BK ML B (Glu, ) | S
JOKER T IBE ( Gluy, ) 7K AT 00 5 , G 250 Dk Bk 5 8
WFLIR 2 1 [ D, Lac ] B 41 %) B 45 % ( CER-
Glu) il i Fick 2 dH50RAE™ o (2) il AR 46 b5
KL AE T, T, T, Al A Nova Ifil A= £k 43 B 43 X 250
ok B i S A BE (SjvO, ) BEAT I E , AT Fick 22
AT 3l bk i 45 & (CaO, ) | ik i bk I 4 7
(CjvO,) % FE5[ C, ..., O, ] LA K fili 48 5 % ( CE-
RO,) o (3) 40 B 7K - - £ 935 filki 950 b 28 75 57 A
¥ (brain-derived neurotrophic factor, BDNF)  fif £ 4
K AT (nerve growth factor, NGF) ,S100B %5 4 .MBP
EH W ETTE e T, T, T, RS
mL # JK I, ) e 0 AL, L 4 000 rpm )
A5 min B[] 2E 47 290 A0 B, B0 5 2 B 2 I
A%, FI) FH e S 2E U Bt v (enzyme linked immunosor-
bent assay, ELISA) #EA7 & . (4) INFITIREVT 40 R
JH MMSE " JEAF P52 , A 4840 48 2 1) ) Ig 12 g L1
ARy (LR Ty B F RE ST IS 4, i
I3h 30 43, 21 ~ 24 43 RO A H ) E R BE A
11 ~20 43 R A KT BE T BE R4, 72 0 ~ 10 73 RoR
AN T AE 8 B A
1.4 SitzEam

K 1 SPSS 18. 0 A4 ) B 4fw £ 47 0 b 5 4b 2
THER BRI (v £5) FRoR 4 IH] LU RCR o A6 30 5 55 9%
ORISR R 7, A (8] L BAE HT U A6 56 11 809 R
PLLn(% ) ] o, A BOR T x° K. P <0.05
R ERA G E L
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2.1 AEMERAWAZEMESRGFIERILER
PIZH A T I 20 il B & A58 b5 K F 3,
RGN (P >0.05);T, T, i Z| Lac, |
Lac,, .Glu, , Glu, K K D ., Lac WE T T, i Z
(P<0.05), HW %A Lac, Lac,, .Glu, ,Glu, 7K 15
TR (P <0.05), WK1,
2.2 AEEESHEEERAECHEERIER
PIZH A T, i 2 i S AR S br oK P L3, 22 5+
LG FRE XL (P >0.05) T, T, W Z],C; 0, KF&
T T, Wz, 2R A5#EL(P<0.05), k2,
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x1 ARANESHAREMEERGEBRIER (v +5)
2 5 Lac, (nmol/L) Lac, (nmol/L) D (o) Lac( nmol/L) Glu, (nmol/L) Gluj\ (nmol/L) CERg,, (% )
WELH (n=52)
T, 1.64 £0.42 1.51 £0.64 -0.14 £0.04 5.63+0.73 4.75 £0.84 9.97 £3.57
T, 2.48 £0.67 " 2.43 +0.96** 0.23+£0.07" 6.04 £0.85"" 5.39+0.79** 8.85+5.24
T; 2.57+1.15** 2.82+1.13** 0.35+0.07" 6.42 +0.68 " 5.82+0.97*"* 9.65 +6.34
XFHRZL (n =51)
T, 1.63 £0.41 1.53 +0.68 -0.15+0.03 5.54 +£0.74 4.68 +0.61 9.85+4.16
T, 2.14 +0.59 " 2.19+£0.85" 0.34+0.08" 5.67 £0.63" 5.13+£0.64" 8.75+3.59
T, 2.33+1.05" 2.56 +1.32° 0.35+0.05" 6.17 £0.95" 5.54£0.52" 9.59 +6.17
#*P<0.05, 54T, otz A8k ;#P <0.05,5 3 B4Rl otz 4a bk,
®2 ARAMNESHARERIRBEREE (v 5)
2 5 Sj\Oz(%) C,0,(mL/L) Cj\,Oz(mL/L) C(ﬂ_j\.)OZ(mL/L) CERO, (% )
MEEH (n =52)
T, 68.14 £10.35 165.45 +21.36 114.36 £12.59 45.15 £6.37 28.75 £9.67
T, 72.35£11.06 " 135.26 +18.64 94.56 +14.31 35.14 +5.78 27.18 £6.75
T; 72.56 £11.35" 142.15 £21.06 101.27 +16.37 32.85+6.91 25.37 £8.18
X2 (n =51)
T, 67.59 £9.68 166.75 +18.34 115.75 +16.82 46.78 £6.54 29.54 £9.35
T, 73.85 £12.85" 140.37 +19.68 98.61 £13.51 36.25 £5.21 27.34 £8.29
T, 72.65 £11.51" 145.76 £22.06 106.34 £16.74 33.06 +5.28 25.94 £7.19

*P<0.05,5F4T 6zl4ark,

2.3 AEMERFEBEHWMEFKFELE
PIZH B T, I 20 20 i R 7K OF e, 25 R4
T2 L (P >0.05);T, T, i %] BDNF NCF /K F-
BT T1 B Z (P <0.05), HWEHm T % I
(P <0.05),S100B, MBP % {4 /K F A% T T, i %

(P<0.05), HMZAM TX A (P <0.05), U
*3,
R3 AR EEMASREMMEFKELRE [~ +s,pe/L]
il BDNF NGF $100B MBP
W44l (n=52)
T, 9.45+1.27 9.59+1.57 1.84£0.67  10.37£1.96
T, 1.27£1.67°% 10.57+1.52*%  1.47£0.36* 8.37+1.59"*
Ty 14.47£2.57*% 13.38£1.09**2 0.84£0.15**% 7.14+1.85"*
X4 (n=51)
T, 9.79+1.34 9.54+1.37 1.85£0.74  10.28+1.34
T, 10.47£1.75%  8.17«1.63*  1.59£0.63%  9.57+1.52*
T, 13.37+1.98%  11.471.67°  0.93:0.16"  8.64+1.94~

#*P<0.05,5F 4T, otz A8k ;4P <0.05, 5 5+ &40 F) o %) 48
I,

2.4 AEEERFHEBE NN EE LR

ARAT2 d, LB E NI BE L8, 25 5+ T Ge it
FREX(P>0.05) ;K52 d.5 d. 1, WEHBHE

INHIDNREVE 20 i TR IRAL, 25 AT et 27 8 (P <
0.05), WL#k4,

x4 FAEMHEEHHEBE NN > +5,5]

45 ARi2d ARi2d ARis5d NERY
WEA (n=52) 29.47+£2.54  25.48+2.64" 26.47+2.16" 28.17+2.38"
XA (n=51) 29.25+2.39  22.67+42.47% 24.67+2.19" 26.48£2.61 "
1y 0.453 5.576 4.200 3.435
P 0.652 <0.001 0.001 0.001

3 it

IR A P A L — ol BB 9 4 0L S DR A AR
LTS B AN RS2 R e A R0 J5 vk, el o 14 9 5
"B A i 0L B R R SR AR R AT TR G R R Y A A
AU A A AT R A =2 L N i
TR A T AL ) s B e A TR B I AU A S
PRARS I 7 A A TE R B 7 X6 JUE ) £ 4 KR
ESE VR o Hb J& 08 AR A 2 B A4 S 4 4
14 TR X i R AT R BE R AR Hb JK - | I RORY B
DA K 2T 20 M 14 7K, i e L 3 408 B a2 3k ) 49 5
1L 997 BF o RE AL A RE DL MR Hb 4T
65 ~75¢/L 8 Het 4bF 0. 21 ~0. 24 A} 3% B 75 B 3
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A PR o, B LA S AR B D) BT TR 2
S PR R WA A E . BRI R %
T F AR B % 4F 5 9F 5 97 9% 55 (intensive care unit,
ICU) A8 3 v 0 B ol e By i e G i 404388 01 fii i
A AR EAE 22 SN BB AR TR OB 5
Bb, A et —ir s W E N
0 PR E 0, L It i e B 2% 52 B — s L, 5 R
BUNG2H 2 A R Bk AR SR AR 5 BE B AR IR R
LA BE IR AR E U e & MR AR, 7E HE AT TR B
8 2R 28 40 S5 1o 4 W i, S BOML AR o e i 4 114 7K 52
BT

7] 5 0 2 A R Il AR O ) R RE A
A, 25 i 5 23R B T ), i 4 2 R IR A R 2 4
EAUNI PO koL AP ENIEED SRS b NS N
10 4] 255 5% TR et 45 e o AR A R AT W DU AT T
UEBAEFIEH RS AWF5EP,T, T, BHZ], WK
4 Lac, . Lac,, , Glu,, Glu, 7K F & T Xf 41 (P <
0.05) , G5 %" iy IF 58 45 FARRL. 5 & Ak o
o REA I I A B R R i A AR AR S R
JUSEAE A Jm 350 G 7K Jiee, % g 2 20 4049 1 44t LS, 0,
SEFR AR 1S B W, R, PR AR AR IO B ) 22 A T OE
B K B A HEAT Al 22 AR TR Hh AR A A i 1
FREE A B2 L, A, Hb BEAR 5N R T &
SO VEE 1 e AR I I 25 s D, Sy i R L2
oK B B B = A AUEE, CERO, REAI, PRIt il 4 1R
O H OE 3, 5 K 9 SO R BF 5T 4 KL
T, T, B Z], W% 41 BDNF | NGF 7K & T Xf J 41
(P<0.05),S100B, MBP /K V1% T % B4 (P <
0.05) , 5 50 22k A5 3 T 2Lk 45 5L, 15 1 BR o
P A it w] e A R K. RS 2 L5 dT
WLEEZH B A D RE Y A ¥ T R4 (P <
0.05) , 2 B BR il 1 1t g 2 a2 2B DA D REK A2

g5 Lk 6 Tl g AR AR F R B AT R
il P A 0, B PR R R PR AR, T A M AR K
S, Bl b 25 20 f R T OKOF A2 R A T D) RE K R

%% 30

(1] BEI), 0k [T AR S0 0l V8045 2 Pl BR A i i 8 i) A A Ak S
M[J]. A BE AR ,2014,94(7) 481 - 482.

(2] WE,RET. G045 545 8 3 B e 4 1 36 o7 1 PR % 09 1y
WG WEFE[T]. o i 2% 7 ,2015,28(8) 1933 - 935.

ZSFI B4k - http ://www. nsme. edu. cn

1EE TS & S :hitp://noth. cbpt. enki. net

[3] Artru F,Dailler F,Burel E,et al. Assessment ofjugular blood oxy-
gen and lactate indices for detection ofcerebral ischemia andpro-
gnasis [ J]. JNeurosurgAnesthesiol ,2004 ,16(3) :226 —231.

(4] BT, 2B PR R S 25 0 T 28 i g 1) 45 A8 & o 1 2 g
MO SZ R [J]. i 5 1k 1M 2% ,2020,26 (1) :66 - 67 ,70.

[5] Lim YJ,Kim CS, Bahk JH,et al. Clinical trial ofesmolol-induced
controlled hypotension with or withoutacute normovolemic hemodi-
lution in spinal surgery [ J ]. ActaAnaesthesiol Scand, 2003, 47
(1):74 -78.

[6] B bR 20, PARSMRL e A g B 22 O 22 5@ AN RE
Bl T AR S et 2 0 B 2 A B R GO T ] AR AR R
% ,2020,58(4) :252 - 256.

[7] Gruber-Baldini AL, Marcantonio E, Orwig D, et al. Delirium out-
comes in a randomized trial of blood transfusion thresholds in hos-
pitalized older adults with hip fracture[ J]. Journal of the Ameri-
canGeriatrics Society,2013,61(8) :1286 —1295.

[8] BRFHAR,BRME, 015 A A 5 A0 i 3T i s BF T AR B
A5 A0 R F B i A A AR R e [T BE A4 2Rk, 2016, 8
(3):65-67.

(9] 4R, 3, T35 4. B 3K A Ak L A5 A 100 % 5 48 g b
BT A i 2 24 E AL R AR RS2 e [0 ] S92 T I8 e Wi R
743 ,2018,15(3) :34 - 37.

[10] Ukusaki M, Nakamura T, Miyoshi H, et al. Splanchnic perfusion
during controllel hypotension combined withacute hypervolemic he-
mocfilutionja comparisom with combinationof acute normovalemic
hetmoclilutio-gastric intranucasal pHI study [ J]. J Clin Anesth,
2000,12(6) :421 - 426.

[10] BRIEI A=k, o o I, 46 R 8 1A 52 90 B 76 81 3 2% il
IR 2B L T (D] 0 1 DS R 2 2 4 (BR 22 ) L2015, 12
(1):135-137.

[12] Lacroix J,Hebert PC,Hutchison JS,et al. Transfusion strategies for
patients in pediatric intensive careunits[ J]. N Engl J Med,2007,
356(16) :1609 - 1619.

[13] BUfgE, E 5, £% L RN F B J].
] it B 0o Bl 24 2% 35,2013 ,21(5) :792 - 794.

[14] 5%, EWifh, 2758, 5. m RS UL B X TKA Bz THA Rl
P 18 AR T S A RIS O B e [T ] i R R 2 B
42 ,2018,24(16) ;1494 - 1497.

[15] BRHE, 200 IR /INAL, 55 20 8 25 L Y80 % A R A P g o, o
P2 S RE AR B AR o o S A R e B AR g [ T]. B
MR 22,2016 ,39(4) 208 - 213.

[16] BH/KIE, SZIet , i oy . I i 1 a0 R 60 1 i afn % 2 4F 5
iE B 0 9 SR I R ASCR B T RERY SR [ 1] 4R IR
5 4# 2018 ,24(4) 417 -419.

[17] s . W) 2 o % 2 A7 R 3 BT A 39 Al 44 ol B A o 2
RER 2R 2307 (1]t B I R AT 5 ,2015,18(7) 1914 -916.

(%5 B #9:2020 =11 — 19 &8 B #:2020 — 12 - 30)

fB 48 : xuebaochy@ 126. com



