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[ Abstract] Objective To investigate the relationship between serum zinc and vitamin E and the degree of condi-
tion and prognosis of patients with traumatic craniocerebral injury (TBI). Methods One hundred and thirty five TBI pa-
tients admitted to the Department of Neurosurgery of the Affiliated Hospital of Yan'an University from January 2020 to Au-
gust 2023 were selected as the TBI group, and the TBI patients were classified into the mild TBI group (GCS score of 13 to
15, 54 cases), the moderate TBI group (GCS score of 9 to 13, 45 cases), and the severe TBI group (GCS score 3 to 8, 36 ca-
ses), TBI patients were divided into poor prognosis group (35 cases) and good prognosis group (100 cases) based on 90d
prognosis, and another 100 physically healthy people in the time period were selected as the control group. Serum zinc and
vitamin E levels were measured by zinc colorimetry and high-performance liquid chromatography. To compare the serum zinc
and vitamin E levels between the TBI group and the control group and TBI patients with different degrees of disease, and
to analyze the correlation between serum zinc and vitamin E levels and the Glasgow Coma Scale (GCS) by using Spearman's

correlation coefficients; to incorporate the items that differed in the one-way analyses into the multifactorial logistic regres-



BEXER 25 2024 4F 8 H %523 %5 8 ] Chin J Diffic and Compl Cas, August 2024, Vol. 23, No. 8

sion model to determine the factors that affect the poor prognosis of the TBI patients; and to plot the receiver operating
characteristic (ROC) curves to evaluate the predictive value of serum zinc and vitamin E levels on 90d death in patients with
TBIL Results Compared with the control group, serum zinc and vitamin E levels were significantly lower in the TBI group (¢/
P=10.836/ <0001, 10.160/ <0.001); patients' serum zinc and vitamin E levels were higher in the mild TBI subgroup than in the
moderate TBI subgroup than in the severe TBI subgroup (F/P=41.858/<0.001, 104911/ <0.001); the incidence of 90d poor
prognosis in 135 TBI patients was 2593% (35/135) as of November 2023 at follow-up; serum zinc and vitamin E levels were
positively correlated with GCS scores (r; =0.709/ <0.001, 0.698/ <0.001). Increased GCS score, elevated zinc, and elevated vi-
tamin E were independent protective factors for poor prognosis in patients with TBI[ OR(95% CI)=0.809 (0.690 — 0.950),
0.706 (0.590 - 0.845), 0.726 (0.599 —0.880) ] ,and abnormal basal pool and midline shift =5 mm were independent risk factors
for poor prognosis in patients with TBI [ OR©5% CI)= 5989 (1.492 —24.036), 3.378 (1.045 — 10.922)]. The AUCs of serum
zinc and vitamin E levels and the combination of the two for predicting poor prognosis in patients with TBI were 0.783,
0.774, and 0.856, respectively, and the AUCs of the combination of the two were greater than those predicted by serum zinc
and vitamin E levels alone (Z/P =2.580/0.010, 2.727/0.006). Conclusion Reduced serum zinc and vitamin E levels in patients

with TBI are associated with increased degree of disease and poor prognosis, and the combination of the two has good pre-
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dictive value for poor prognosis in patients with TBL

[ Key words]

B Ak $514%5 (traumatic brain injury , TBI) & fii
il PR 42 i R4 2 00 PR 2R B R ) — R b 2 AP BL 2O
RE L FEE BEEY 207. 8/10 J7 1 342. 3/10
Jit . TBI R KIS HE SR N E R TBI A A
BEAH 1f 20% , SR HHR ML 50% 7 i S T A
TBI F& 34 s 1 F2 B A0 F0 0 70 5 e o 2L B 9 OIE
S AR RN Je M SR AE TBI S 4k & 1 v 452 5 o
REEEMEN, S Mt &R, frE it e
SR ] 22 o B A AR T, 6 4 R G ) RE = oG
gils) o sp RS HE MR EE TBI /N R & ot h B
=z FhFEEA B TR E A Thfe, 4EE R E 2 —Fh
R0 LA ) 308 3 400 ) 3% e A A T il A 22 ST 4
Bifnfeit g7 TBI sh iRl dh IR A4 & E
REDI /D S8 Ak 1 8 RN 0% 2 20 et AR g R
TBI BRI i5 5 iR E S5HRE LPUG LR,
DI koot TBI AR 3 1L 48 (1 08 2 30 AR 4l , il
mr,
1 #wREHE
1.1 IRPR¥ERE 2EHL 2020 4F 1 H—2023 4E 8 H %
2 s B pi 22 ARG B9 TBL A& 135 1] (TBI
2H) , % 53 1], 5 82 4], -1l 18 ~82(54.44 +11.00)
%R RN . 22 38 F 69 ], A BA YR 51 ), 3T
12 ], HoAtl, 3 48] 5 JE ARG < 50008 15 1], BB IR 13
], v I 20 915 4 F 307 B B 2K 5 3K ( Glasgow coma
scale, GCS) W43 3 ~ 15 73, {37 4112. 00 (8. 00,14.00)
5% . B TBI WAL (GCS WE4r13 ~ 15 43,54 fil) (B
TBI W20 ( GCS ¥E53 9 ~ 12 43,45 fi]) (HJFF TBI .41
(GCS P43 3 ~8 43,36 ) , Iy 45 ] A Ak £k B =
100 1] g fa Xt BE2H, 42 35 19, 55 65 ], 4% 18 ~ 77

Traumatic craniocerebral injury; Serum zinc; Vitamin E; Degree of illness; Prognosis

(54.24 £8.32) % | 2 dPEG AERE AR 22 R G2
BY(P>0.05), A ik, AHFIT 2R Befe Bl 2
Bt i (S-S20200047 ), 21 8 H 58 )@ 01 Al =
IFEE G R E T,

1.2 JRBIEREFRME (1) IASRHE. DFERR =18 %
@il CT/MR #1124 TBL; @ i)5 12 h N ARE; @
TERlSEEE, (2) HiBRbRUE . O B DIRE S8 & Q&I
LG MEIR ; ORE AT il A% v 5l 4k & e i G 453 45 ; @3l
3AMHANFRS QU YR XL 4L @1l & 45
Pgp 5 (D2 JE Pl Ao G e A il ) Ak A R R L
JCR I BT A2 @ T BT IR % it B s | A 4
R G 2 RGP s OFE 4 Bl 17 5 2K 1 5 A0 8 4 i
9o s A I b 358 47 S UE 2% B 5 A BE A i i T
PN

1.3 W HEHR5 07k

1.3.1  IfiESE 42k R E ACERI . T TBI B3 ARE
FIsh R R X PR L A A I >R £ 25 MBI DK UL 3l 250
B 2 i R, DO (R0 ZE B AR AT FR A
ALY AR L 00 & (45 . KTB2140) Al B g7
FRHF BRI AR AR AN AR B s R0
AR & (S5 : GMS19071. 2) Al fiL ¥ B¢ 4k 2E
R EKF,

1.3.2 BHUTAAL G TSR A s E S K
X TBI Rl 17 90 d, AR Hi 4% v 3 5 101 f5 it 3% ( Clas-
gow prognostic scale, GPS) | iZ®m £ /MME1 ~5 4, 1547
AR R 5 8 22, 0 AN RS W4l (GPS <3 47,
35 45 FI R & FUS S 2H ( GPS >3 43, 100 1)) |, 5 8
1T 2023 4E 11 H

1.4 Gtk % SPSS 28. 0 #4484 i gk



-+ 904 - BEMERG A4 2024 AF 8 H 4523 55 8 11 Chin J Diffic and Compl Cas, August 2024, Vol. 23 ,No. 8

o THEGOR ISR R (% ) 327 | LT ¢ K
FFEER TR ORIl v + 5 2782 ZH L BCR
FH o Ky, Z2 20 1) He AR FH R R 5 2203 #r , Z 20 18] G
AL BAT ¢ K S5 A e DA TE 25 3 A1 09 11 o %8 RL DA
M(Q,,Qy) Fn,2 HE R M2 BRI U REK;
Spearman FHICHESHT LG £ 4EA K E K5 GCS F
TN ; Z R R Logistic [FIHAERY 4347 5200 TBI i
HA RIS R ; 2 21038 TAEFHE (ROC) 2k
PR IS FE 4E2E R E KX TBI S A RIS 19 78
WA, P <0.05 NERAGITFE X,

2 & R

2.1 2 4l i E EKFLiE SRt g
LA, TBI LIS 7 iR R E KERER (P <0.01),
W1,

F 1 EHET IR TBI 4L R LR EAKOF
e (x £s,pmol/L)
Comparison of serum zinc and vitamin E levels between

Tab. 1
healthy control group and TBI group

a5l 1% B AR E
et FREXT AR 2 100 20.32+1.25 35.94 +7.80
TBI 4H 135 16.50 +3.83 27.33 £3.74
tfH 10. 836 10. 160
P <0.001 <0.001

2.2 34 TBI B MIEE AR E KR A
[R5 15 B2 FE TBI B VS 8% 44 % E KF g, &
JE TBI W2 > H i TBI WE24H > F % TBI W4 (P # <
0.01),W5&2,

®2 AREIEFEEE TBIEE MG B 44K EKP
[ (x +s,pmol/L)
Tab.2 Comparison of serum zinc and vitamin E levels in TBI pa-

tients with different degrees of illness

45 1% B AR E
TR TBI WA 54 18.98 +2.55 30.61 £2.39
rf1EF TBI .20 45 16.28 +1.98 26.45 +1.81
% TBI W4 36 13.05 +4.43 23.50 £1.78
FAd 41.858 104.911
PH <0.001 <0.001

2.3 A[FFUS TBI B IR BORHLE  BED & 2023
11 A, TBI B # A Rl &% R 25.93% (35/
135) . SREHUEWA L, ARG W48 E T
KR LB R L GCS DA | JE S ¥t S % B 91 1
AL =5 mm OB TS EHK 4EEE ER(P <
0.05) , MPER I | 3245 2= A Be i ] A 45 5t R 25 ¢

RHAES, 2R TG (P>0.05), W% 3,

2.4 IMWEEE 4R EKEE GCSIFAR LA
Spearman AHOCHE S #T W, VS 5F 4B R E K5
GCS P/ £ 8 25 IEAH K (r, =0.709.,0. 698, P 1 <
0.001) .

2.5 ZHE Logistic [A1H43# TBI HE A K 15 1
% LUTBI BE TG (RNR/RAF =1/0) HHAE R, D
FIREER T P <0.05 WH [ WERGS (B/ =1/
0) \GCS W4 FJKih 54 (/% =1/0) W& B A=
5 mm(J2/ 7 =1/0) MR iR BE(ESA R
) 10 B A5 B ST Logistic [0 VAR | J3Hr 45
HIR . GCS WA v #E T+ e A K E Tk
TBI (& A R TG WAl (R4 B3R SES 550 h &
Bfi=5 mm N TBI B & R R UG 90057 fa K &
(P<0.05), W% 4,

&4 ZPHR Logistic MM TBI B#H A RIS #Y A R
Tab.4 Multivariate Logistic regression analysis of factors contrib-

uting to poor prognosis in TBI patients

LUy BIE SE{ Wald{d P1§ ORI{H 95% CI
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MESTHE  -0.348 0.092 14.333 <0.001 0.706 0.590 ~ 0.845
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Tab.3 Comparison of clinical data of TBI patients with different prognoses
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'y 36(36.00) 17(48.57)
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L 57(57.00) 30(85.71) 9.329 0.002
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WA LB M(Q,,05),U/L]  30.30(19.32,43.63)  33.61(20.79,48.48) 1.132  0.258
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Fig.1 ROC curve of predicting poor prognosis in TBI patients

based on serum zinc and vitamin E levels
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