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# E.BH RKiTLFAHFEREBLZ468L£F(MBL).34ARAREE G (HRG) ., & @i~ & (11)-23/11-17
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3dfiFk HRG RF & THE R RERA(P<0.05), % B % Logistic @254 27, 3 bk A% =>6 mm,Hunt-
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i aSAH B HFAABEEARS fF MBL.IL-23.1L-17 K -F 4 & & HRG K+ F & T8 CVS & 4 R kg
A, Bl aSAH EFZNMARERGHTAE R REA K, LIRS aSAH B HFE R B A — T 69 TN AL,

KR HRBHEEMNE TR ER; MABRELR;, BhEEE;, HERBLELSRLEE;, STHRARE
Ea; amiE£-23; a@iiE-17

DOI:10. 3969/j. issn. 1673-4130. 2024. 02. 002 REESES R446. 1

NEHS:1673-4130(2024)02-0134-07 XEkFRERD A

Relationship between serum MBL, HRG,IL-23/IL-17 inflammatory axis and cerebral vasospasm
and prognosis in patients with aneurysmal subarachnoid
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Abstract: Objective To investigate the relationship between serum mannan binding lectin (MBL) , histi-
dine rich glycoprotein (HRG) ,interleukin (I1.)-23/11.-17 inflammatory axis and cerebral vasospasm (CVS)
and prognosis in patients with aneurysmal subarachnoid hemorrhage (aSAH) after interventional emboliza-
tion. Methods A total of 195 patients with aSAH who underwent interventional embolization treatment in the
hospital from March 2019 to February 2022 were selected and were divided into no CVS group (126 cases),
mild CVS group (18 cases) ,moderate CVS group (39 cases),and severe CVS group (12 cases) according to
the occurrence and severity of CVS detected by digital subtraction angiography at the 4th postoperative day.
The levels of serum MBL, HRG,1L.-23 and IL.-17 among the four groups before and 3 d after surgery were
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compared. The patients were followed up for 6 months and divided into good prognosis group (137 cases) and
poor prognosis group (58 cases) according to their prognosis. Factors influencing poor prognosis in aSAH pa-
tients were analyzed by multivariate Logistic regression model. The predictive value of serum MBL,HRG,IL-
23,11.-17 levels and their combined application models for poor prognosis in patients with aSAH was analyzed
by receiver operating characteristic (ROC) curve. Results The incidence rate of CVS after interventional em-
bolization was 35. 38% in 195 patients with aSAH. 3 d after surgery,the serum levels of MBL,11.-23 and 11.-17
in the mild, moderate,and severe CVS groups were higher than those in the no CVS group,those in the severe
CVS group were higher than those in the moderate CVS group,those in the moderate CVS group were higher
than those in the mild CVS group (P <C0.05). The serum HRG levels in the mild, moderate,and severe CVS
groups were lower than those in the non CVS group,those in the severe CVS group were lower than those in
the moderate CVS group, those in the moderate CVS group were lower than those in the mild CVS group
(P<C0.05). 3 d after surgery,the levels of serum MBL,IL.-23 and 1L.-17 in the four groups were higher than
that before surgery,while the levels of serum HRG were lower than that before surgery (P<C0.05). The pro-
portions of patients with aneurysm diameter =6 mm, number of aneurysms_>1, surgery time_>24 h, Hunt-
Hess grade [l /IV and postoperative CVS,and serum levels of MBL,11.-23,and I1.-17 on the 3rd day after sur-
gery in the good prognosis group were lower than those in the poor prognosis group,and serum HRG levels at
3 d after surgery in the good prognosis group were higher than that in the poor prognosis group (P<C0. 05).
Multivariate Logistic regression analysis showed that aneurysm diameter =26 mm, Hunt-Hess grade [l /IV and
postoperative CVS,elevated serum levels of MBL,11.-23,and 11.-17 and decreased HRG level at 3 d after sur-
gery were independent risk factors for poor prognosis in aSAH patients (P<C0. 05). ROC results showed that
serum levels of MBL,HRG,IL.-23,and I1.-17 at 3 d after surgery had certain predictive power for poor progno-
sis in patients with aSAH. The predictive model with the combined application of four indicators had relatively

Elevated levels of MBL,IL-23,1L-17,and

decreased HRG levels in aSAH patients after interventional embolization could increase the risk of CVS and

high efficiency (the area under the curve was 0. 853). Conclusion

are associated with poor prognosis in aSAH patients after interventional embolization. The above indicators
have a certain predictive power for poor prognosis in aSAH patients.
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BIT s (D18 AR L b G IR FE R 5238, B s K
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1.2. 1 [l MBL., HRG, 1L-23. IL-17 7K F 1 ¥
M aSAH BEENARER ARG 3 d 05 RE
8 mL 25 JI§ JiF i ik i . #5325 LA 3 000 r/min B0
CE# 11,5 cm) 10 min 2R BN , (R T —20 C k48
FEON R FH it B A 928 W B 3K 56 CELISAD A6 ) 5 I A
AW E . N MBL ELISA %] & W A 3 E Abcam 2
A R BR 0. 03 ng/mL, b P /4t 8] 28 53 R 5010 %/
12%,9% 5 :ab193709) , A HRG ELISA &7 & 4 [
JMZ K Biomatik 22 & (KM BR 0. 94 ng/mlL, #t Py /it
AR S BB <<10%/12%, %% 5 . EKE60289) , IL-23,
IL-17 ELISA i & ¥ B 2¢ E Thermo Fisher 2 H]
(IL-23 AR 15 pg/mL. Ly /AL 8128 S+ R E<<10%/
10%,%% 5 88-7237-22; IL-17: A M B 0. 3 pg/mL, it
/L] R B R <<10%/10% . 525 A35611), J=H% %
e & B I B AT A
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JE 2K A AR ZERIGYTY , R Ja B 45 7 )¢ 5 b F-
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B 60 mg) I HK,60 mg,4 h IR 1 WK, 4i+F 3 . KRG
257 H M i R L S TS T A [ 245 4 J20180029,
Sanofi-aventis groupe,#4% 75 mg(# C,; H,; CINO,S
1175 mg/d EBRK 1 K. BT & VS AR A CE 25 1
HJ20160685, 7% K #] Bayer HealthCare Manufactur-
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55 A T R0 JE L i BERk R B IR 2R 07 252-h 7 2497
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CVS 44351k 18 1,39 fi, 12 . 4 £ AR Ay il i
MBL HRG . IL-23 1L-17 /K b 45, 22 L5 12
BEY(P>0.05), RJF 3 d.B.fp HE CVS 4 1%
MBL . IL-23,1L-17 /K& T J& CVS 4, H rh & BF
CVSAmTHIECVSA. . HJE CVS 4l & FRE CVS
ZH(P<C0.05) ;5% VB CVS 4 I3 HRG KA
FHCVSH,HPEE CVSHMK T HIE CVS 4.,
B CVS R FRE CVSH (P <<0.05)., RJ5 3 d.4
ZH 17 MBLIL-23 . 1L-17 K5 T AR % HRG
IR F AR (P<0.05), WFE 1,
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0.05) . AKRJ5F 3 d Il HRG K FEEFHFEARHP <
0.05, Mg AR A5 WG R & 47 4 #. Mo,
BMI ., & I R0 2 8 5 Sish kg . kw2 F AR

Bf 8] 3 Jok g 350 7 Mo A e B BRUK O T He A, 225 S RS
= L (P>0.05), WLFE 2,

=1 FARMEAEERE CVS BEMiE MBL.HRG.IL-23.I1L-17 KFELL B (z £5)
MBL(mg/1) HRG(pg/mL)
215 n
AHI RJE 3 d A i ARG 3 d
J& CVS 4 126 0.85+0. 20 1.6440. 374 65.334+12. 20 55.12+12. 854
% CVS 4 18 0.81+0. 21 1.87+0.35"4 66.2011.58 42,5049, 22" 4
hEECVS 4 39 0.8740.20 2.1640. 40 74 65.47+12. 36 31,1449, 70" 74
FEF CVS 4l 12 0.8940. 23 2.5540.47 7oA 66.29411.35 24,1047, 41" 704
F 0.504 241,948 0.045 54.237
P 0. 680 <<0. 001 0. 987 <<0. 001
1L-23(pg/mL) IL-17(pg/mL)
25 n
A AJG 3 d AR A AJg 3 d
T CVS 4 126 8.54+1.20 16.81+3. 954 1.2940. 30 3.5940.814
B Cvs 4l 18 8.9541.05 19.44+4.16"4 1.4440. 33 4.0640.95"4
i CVS 4 39 8.73+1.13 26,0145, 22" 74 1.3840. 37 4.7541.03" "4
FRECVS 4l 12 9.0141.24 35.7445. 817 Fo4 1.30+0. 34 5.8741.227 7oA
F 1.192 98. 847 1.680 35. 189
P 0.314 <<0. 001 0.173 <0. 001

W5 CVSH ., " P<<0.05; SRBFA . 7 P<<0.05: 5 B4 L%, © P<<0. 05; 5 AR ik . A P<<0. 05,

*2 BEZESH oSAH EEBEARARH gx2 HBEZEZESH aSAH BEFTEARARH
BIMEER s Ba(%)] FMEAERL L5 n(%)]
T HijE R4 bﬁ;}éx—aéﬂ o p - BRIP4 BUEARYA e P
(=130 (n=58) (=137 (n=58)
AEIR () 53.7146.23  54.354£7.57  0.614  0.540 =24 36(26. 28) 27(46. 55)
P KR EFAMA] (b 27.90+6.14  28.3646.52  0.469  0.639
5 71(51. 82) 36(62.07)  1.727  0.189 BhhkR R
© 66(48.18) 22(37.93) ik 25(18. 25) 132241 0.451  0.502
BMI(kg/m®) 24.89+2.25  25.1042.34  0.589  0.557 UEILES 17(12. 41 1017.24)  0.798  0.372
B IHFERR JRBk 9(6. 56) 8(13.79)  2.672  0.102
eI 61(44. 53) 31(53.45)  1.302  0.254 HAZIE Bk 43(31. 39 13(22.41  1.603  0.206
Ml PR 24(17.52) 142414 1138  0.286 JaASiE sk 35(25.55) 9(15.53) 2.346  0.126
= kg 46(33.58) 23(39.66)  0.659  0.417 HAh 8(5. 80 5(8.62) 0.507  0.477
kIR B4 (mm) Hunt-Hess 4344
<6 65(47. 45) 10(17.24)  15.706 <<0.001 1/1%% 103(75.18) 12(20.69)  50.012 <<0.001
=6 72(52.55) 48(82.76) 1/ V& 34(24. 82) 46(79. 31
1S (! ARJF CVS 33(24.09) 36(62.07) 25,710 <<0. 001
1 123(89. 78) 40(68.97) 12,871 <<0.001 P NETIT AV 9(6.57) 8(13.79) 2.672  0.102
>1 14(10. 22) 18(31.03) AJ5 3 dIfiLiE MBL(mg/L)  1.54+0.28  2.4940.35 18.336 <<0.001
AR TEBEN KR AJG 3 d My HRG(pg/mL) 51.59211.84  37.009.41 8,332 <<0. 001
2 25(18. 25) 17(29.31)  2.951  0.086 ARJG 3 d W 1-23(pg/ml) 17.924.10  25.1145.26 9,284 <<0.001
% 112(81.75) 41(70. 69) AJ5 3 d I 11-17(pg/ml)  3.7140.85  4.7041.10  6.124 <<0.001
FARH ] (h)
<2 101(73.72)  31(53.45)  7.639  0.006 2.3 ZHAE Logistic FIE# A 387 aSAH B & WS
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ARPGEKRHNZE HE2HTESAERIEE LN
ko HAR (<6 mm=0,=>6 mm=1) .3 kI N% (1
PM=0,>1 1 =D .FARIME (<24 h=0,>24 h=
D Hunt-Hess 74 (I /T % =0, /N %=1 . KRJ5
CVS(E=0,fA=1) . RJ5 3 d Il MBL,HRG,IL-
23 IL-17 7K (i 2278 1 WA Ol S D 15 o A A8 4
WG (FERIF=0. TG AR =DIFENHEENAZL
K& Logistic HIHBAI GE L FIR 4y =0. 05, ay =
0. 10OFEA T/ Hr. &5 R EBw. kg ER =6 mm,
Hunt-Hess 7% Il /N % . R J5 CVS.AKRJ5 3 d MBL.
1L-23.1L-17 7K Ft 8 & HRG K B AG #7255
aSAH B WG AN K307 fa B R % (P <0, 05), WL
%3,

2.4 [ MBL.HRG.IL-23.1L-17 %t aSAH 3 i
JEANREHIME - BRR S 3 d i MBL,
HRG.IL-23.1L-17 %} aSAH % 7 J5 A B 1 5000 4
B, ATUS A R4 (58 1) b FH AR A, LTG5 41
(137 ) M B FR A, 7 ROC ] 28 700 43 A A 7Y
SR BN, ARG 3 d i MBL,HRG, IL-23,1L-
17 3% 4 W45 br o ph K Bk A R B, Bl 26T i R

(AUC) 44K 0. 803(95 % CI ;0. 598~0. 984) ,0. 742
(95%CI:0.523~0. 944).,0. 718 (95% CI : 0. 504 ~
0.930).0. 686(95% CI :0.408~0. 964).0. 853 (95%
CI:0.767~0.941), HAEc4 N H I 2% e 8 &
AUC Fe RBUEE B 5B e 5 38 55 45 38 b 2k 1
A BT, WK 1.3 4,

1.0

0.8

0.6
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—<— 123
0.2 — L 117
—— K&
OEOVA miEEMTE
0.0¢ / I I 1 I I !
0.0 0.2 0.4 0.6 0.8 1.0
1-HRE
1 ARJE 3 dMmE MBL.HRG,IL-23.1L-17 #ill aSAH

BEEWMEARRM ROC #&k

%3 £ EE Logistic BB S 47 «SAH BEFEFARNEBREZ
T H TR B SE Wald X* P OR 95%CI
kg — —0. 069 0.031 5.067 0.024 — —
kIR B =6 mm=1,<6 mm=0 0. 700 0.276 6.436 0.011 2.014 1.172~3. 459
Hunt-Hess 4+ %% M/ Ngk=1,1/1%=0 1.213 0.411 8.692 0.003 3. 363 1.503~7.527
KJG CVS RJF CVS=1.RJ5T CVS=0 0. 885 0.232 14. 600 <<0. 001 2.422 1.538~3.818
AJF 3 d MBL S HUE R A4 A 0. 454 0.127 12. 839 <<0. 001 1.574 1.228~2.020
AJG 3 d HRG SR UE IR T 4 A —0.059 0.016 13.415 <0. 001 0.943 0.914~0.973
RJG 3 d 1L-23 4 25 B DR R i A 0. 069 0.018 15. 354 <0.001 1.071 1.034~1.110
RIG 3 dIL-17 S UE IR A4 A 0. 141 0.054 6. 782 0.009 1.152 1.036~1. 280
i — RN TOEE .
x4 RIE 3 dIMiE MBL.HRG.IL-23.1L-17 X aSAH 2 EHE A R 854 &
T H AUC95%CI) e AR T (B RGEE (n/n) PR (n/n) EAREE (3 B E (n /)
ARJG 3 d MBL 0.803(0.598~0.984)  2.00 mg/L 0. 828(48/58) 0.745(102/137) 0.573 0.769(150/195)
ARJ5 3 d HRG 0.742(0.523~0.944) 45,00 pg/mL 0.724(42/58) 0.723(99/137) 0.447 0.723(141/195)
AR5 3 d1L-23 0.718(0.504~0.930)  21.00 pg/mL 0.707(41/58) 0.730(100/137) 0.437 0.723(141/195)
RJF 3 dIL-17 0.686(0. 408~0.964)  4.20 pg/mL 0.690(40/58) 0.679(93/137) 0. 369 0.682(133/195)
AW H (Log P) 0.853(0.767~0. 941) 76. 50 0.862(50/58) 0.847(116/137) 0.709 0.851(166/195)
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I IR X T aSAH 1l J5 H) W 19 3 ZE 4K 48 °8 Hunt-
Hess 7888 B Fisher 439, W Ff 43 9 8 v W] 2 7
Wi e 2= 3 ARG A AT A R — 8. M SERF AR

S aSAH KRG 72 h N R ARG IG 45 40 2 e E &k
B R R AN R4 R iy e R TR E N SR
aSAH HH M50 19 G HE R 2R L CV'S 1 i 2 L 40 ik i
B IR KRB, CVS J& i 1 73 L) R A8 K 3k
FE W4 T 2, T 51 SR K v i i i B 4k & i A A
SRR VA E BRSO RN R CVS
A 45 05 4 A R R A I SR 5 AR5 CVS



ERHIESFRE 202451 A% 45%% 28 Int ] Lab Med,January 2024, Vol. 45,No. 2 + 139 -

) LS 12 W S 30 T00 AT O i 48 A B AT BB L
ARG R B R ARG 3 d CVS B F I MBL,
1L-23.1L-17 K T CVS B, HH Kbt
JeERR RO E O S, R aSAH M AR EARE
MBL 7K b5 1L-23/11-17 RAE8h i85 CVS &4
R AR B O, A O WIF 9T IR 55, R E I E CVS
SR L R S VE BT aSAH R AR T I A b e [ i
TRT 0 e it o i A5 R R IR T R R A L e R ER AR
B AMAS K S Al Bl 22 1 1, 5 3030 ok BE B R, AT
FCVS' L TL-17 B PE T 40 CTh17) 43 W i1 42
RNFL BB S 1L-23 ZIKR(L-23R) 43 515 55
T, HE PR SAE A B R G 58 2 h = 5% %3k
BEYLPE R 2 RN, 1L-23 & —Fh pl9.pd0 4K
SRR RE ML IE CDAT T 40 M Thl7?
SR . A RS R L M Nod B A2 & 11 3 (NL-
RP3) % AE /N A 38 75 ] 3 5 1F ) 98 1 0 R i 42 0 5
SAH F W5 45 B B 1 CVS 89 & A2, H BLE
SGERIANLIL-23/1L-17 RAEHHTE aSAH H 800G , i o 75
TR A T R R R T 0 R R E SR B 4R 5 b
7 290 it K I AT I Vi O A R L A R AR M
RGN T 09 T R AE SR 7E A B 2 R G B
R AR L T MBL R R AR O BE 4 R B R 05
BRIz Rk F W SOR MR e i K i 4 2
L HKOF 78 B £ v 5 5 R, NEGLIA
20 e B MIBLL i /0N BRUEE K b 3 Jbk 1) 2 b B8 )
%7 3 fif 25 Thy BE S 0 52 ¢ B AR /N BN S HL R i P b
& C3 PIBUKSET >, ikl A1, MBL 7F aSAH &4
Jei s AR B — Ty T PR A A A B2 38 i b
A C3 AL A Hp ok 20 32 Vi i 4 BE L 55—y T AT
REIM 3OS Toll #EZ 1k 4/ HF kB F S5l S 5
RAE LN B 205 K R EER
AR B R, ARG 3 d CVS B ILE HRG
KR TFIE CVS B, H H KT b B3 ™ 5 A2 5
M REAG . $E 8 aSAH /it AR ZER G HRG 7K - FEAIK
5 CVS K&ER™EMREA K., HRG EH T F2&H
HEAMR IR IR L 450 I Y 52 2% 48 1 ST AR &
Fy 285 F s S HRG fEfis 5 2 RIS & &
FE R 1T AL 2 MR B R R S 2 R A ) e T
AE™Y . WS & B, HRG B 0 & 4 & 1R 45 44 1)
(HRR) REWZ 5 8F 25 45 & DA Ti 410 i 21 20 Bfw 3R 4 S 41
2 1 58 R P9 Rz 4 AR 0 400 i 28 T S 8 1 1) 2 A R
Y AP R, HRG RE M 8 98 35 vh ok 20 i
Ko P9 Bz 240 i By R vl 38 I O FR 3 TS L ML T RE S
HRG Bt Ml = i % % 1 BL A5 19 2 0F i8 %
G AR, CVS B #F 1L HRG KT 5
CVS =B EAH &, o1 v] B8R A W KK F 19 HRG
X 1240 it 5 A K LGB T P B2 At A A 3 0 i 4
W R, S B0 A R AR kR s IR AN IR K SF B HRG X
AL AL R A BL AT 00 RE {5 5 0 RCR R

25 BN BE o0 R0 MR 1 22, N 4N i ) RE
(R INTTE W - K =R

AR L ZE Logistic MIIAA4H £ M. RJ5 3 d
M3 MBL,1L-23  1L-17 7K FF+ & K 1l 7 HRG /K F
FEALJE 530 aSAH B E TG AR a7 fa b &K,
A3 BT DR AT, 98RE G S N S aSAH 8 B P A B
FLml, AHSE RS L AF S aSAH B 3 04 1M 3 AN W
e KT RS B A & B, 1L-23/11-
17 S S AE 7N A 5 P8 ¥ 4 43 300 1) S % 06 4 L
il 12 4 JE 3 I 1 5 1k BB A% 0 AR A 48 e il PR U 0
T, B, T1L-23/T1-17 48 5E &l F 98 g 6% n &
aSAH i 48 aife i PRV R 3005 51 ke 2 OF R ORE I kR
FREEPE Y S E I I, e 4 T EUR H WS A K. MBL
e aSAH J5 H1 M B2 5345 A B REICEE i B R, O i
I I A 5 s 14 A A1 JELE B L PR L L 6 B i MIBLL 7K
RS = N 07 ) [ SO 1) =7 N B a1
HRG /K- FBARRE CVS %K Az KU 34, H =X R E )z
JO7 ER 4 S A A1, T S B R R RURS: 8
AR R 8w, Sk HZ =6 mm. K5 CVS
JEFE aSAH BHE G ARG EE., o
AT RE SRR ko B K Bl ks i 24 ot KU R e R
rh 24 Il nT BB T AR S ek T s A B I VR, S 3
RIG CVS %3t K AE & A RE & s R CVS &4 5 i
VAL 98 2 2% 2 B0 1 24 B A, S B sk 2 1 n 1 A ) &
B BRI M A I3 T S R S SO 4 40 Bl e 4R L
7 2 W

AWFFE ROC M2/ #7 7R . RJ5 3 d IfiL i MBL,
1L-23.1L-17 \HRG il aSAH B W5 AR 8 AUC
Zr R 0.803.,0. 718.,0. 686.0. 742, IFSE ARG 3 d X 4
T br AT A S 0BG A B S H dR bR . AR
Mg T ARG 3 d i MBL.HRG . IL-23.1L-17 iX 4 Jj
F& BRI A W A4 TRT U 0 0 AR AR E A T  aSAH
BEBE AR AUC 2~ 0. 853(95% CI:0.767~
0.941) , $E7% WM 2L BEAR =5 » 47 B aSAH B4 il
Je AN BTN PR A A 5 Bh S 48 A

ZE ik ,aSAH M AR ZFEARE 3 d Il MBL /K
Tt JTL-23/1L-17 E 5l L & HRG KT S
| CVS KA KB 8 I, &R 58 A5 88 1E b S B T
aSAH BE N ABRERE TG IE NS 5.

2% 30k

[1] ETMINAN N, MACDONALD R L. Neurovascular dis-
ease, diagnosis, and therapy: subarachnoid hemorrhage
and cerebral vasospasm[]J]. Handb Clin Neurol, 2021, 54
(176) :135-169.

[2] KULKARNI A V,DEVI BI,KONAR S K.,et al. Predic-
tors of quality of life at 3 months after treatment for an-
eurysmal subarachnoid hemorrhage [ J]. Neurol India,

2021,69(2) :336-341.



« 140 -

PR B [E

FRE2024F1AF 45 %% 28 Int ] Lab Med,January 2024, Vol. 45,No. 2

[3] SCHLAEPP J A, AFFENTRANGER L,BERVINI D, et
al. Electrical stimulation for cerebral vasospasm after
subarachnoid hemorrhage:a systematic review[ ] ]. Neuro-
modulation,2022,25(8) :1227-1239.

(4] MUHAMMAD S,HANGGI D. Inflammation and anti-in-
flammatory targets after aneurysmal subarachnoid hem-
orrhage[J]. Int ] Mol Sci,2021,22(14) ;7355.

[5] CHAUDHRY S R.GURESIR E.VATTER H.et al. An-
eurysmal subarachnoid hemorrhage lead to systemic up-
regulation of IL-23/IL-17 inflammatory axis[]J]. Cyto-
kine,2017,29(97) :96-103.

(6] PS5, AT 3%, X . 28 RO 1 OG99 48 /8 3 1L T MBL
MASP-2 il DKK-1 /K22 {6 5 8 35BS AH SCHELT ] Wb
BE%,2021,27(7):1070-1075.

[7] PEDRAGOSA J, MERCURIO D, OGGIONI M, et al.
Mannose-binding lectin promotes blood-brain barrier
breakdown and exacerbates axonal damage after traumat-
ic brain injury in mice[]J]. Exp Neurol, 2021, 63 (346) :
113865.

(8] EMEZE.skar, WhHE. 45, (75 HRG . Nampt /K5 0F 0 4L
AH G it 48 J8 3 TS A OC R Kokt S B 0 fE LT . =
B A 50 1 2% 2% 7k 2021,42(12) : 1450-1454.

(9] WARBEZ &N 5 & W R EE S AN 0 2K
LA 2 2 v T R BT 2R FE M 201500 1.
1 2R3 ,2016,49(3) 1 182-191.

(107 e e 2 e di 28 S FL 2% 43 25 il 10058 9 2 By 36 A 42 41 B
BRILA[T]. AR ,2008,88(31):2161-2165.

[11] sk& XU @ R, 2t Rankin £ [J]. PR LRI,
2012,28(5):512.

[12] kB AT , 4. I8 /e AR ZE ARG YT 3 bk 1
Uk DO IR L I 9 AR B R BRI B P B B e 1Y R
(1. AR B 25,2023,63(4) :53-55.

[13] DENGLER N F,MADAI V I, UNTEROBERDORSTER
M., et al. Outcome prediction in aneurysmal subarachnoid
hemorrhage:a comparison of machine learning methods
and established clinico-radiological scores[]]. Neurosurg
Rev,2021,44(5) :2837-2846.

C14] 5K ZZAR. Sl DkoRg o ik 0 JIEE T Js 1y o AR =2 B 400 i 453 40 2
WYy br A i WF 5 Bk T (). o iR A 2% R, 2021, 18
(12) . 876-880.

C15] EMI A W)L 22 5, & v LEs s m 1 W) 32 e
T2 L TR B 5 o 00 % 50 K O 4 ke 8 I S I SR R
BV A SN M B o> B LT ] AR AR W E A L 2021, 21
(13) :2564-2568.

[16] MARUHASHI T,HIGASHI Y. An overview of pharma-
cotherapy for cerebral vasospasm and delayed cerebral is-
chemia after subarachnoid hemorrhage[]J]. Expert Opin
Pharmacother,2021,22(12):1601-1614.

[17] DITTEL L J,DITTEL B N,BROD S A. Ingested (Oral)
adrenocorticotropic hormone inhibits 1L.-17 in the central
nervous system in the mouse model of multiple sclerosis
and experimental autoimmune encephalomyelitis[J]. Im-

munohorizons,2022,6(7) :497-506.

(18] F Mg, A BLO5 . W AR C ML Z K- -
23 %5 5 % 5 TG BPE Th17 4043 4k 4 i i 7+ 5 bl
HIBFFEL)]. BePY R 225K, 2021,50(4) :398-402.

[19] DODD W S,NODA I, MARTINEZ M, et al. NLRP3 inhi-
bition attenuates early brain injury and delayed cerebral
vasospasm after subarachnoid hemorrhagel J]. J Neuroin-
flammation,2021,18(1) :163.

[20] CIECHANOWSKA A,CIAPALA K,PAWLIK K,et al.
Initiators of classical and lectin complement pathways are
differently engaged after traumatic brain injury-time-de-
pendent changes in the cortex, striatum, thalamus and
hippocampus in a mouse model[ J]. Int ] Mol Sci,2020,22
(1) :45.

[21] NEGLIA L,OGGIONI M, MERCURIO D, et al. Specific
contribution of mannose-binding lectin murine isoforms
to brain ischemia/reperfusion injury[ J]. Cell Mol Immu-
nol.2020,17(3):218-226.

[22] CAI]J Y.SUN J,YU Z Q. Serum mannose-binding lectin
levels after aneurysmal subarachnoid hemorrhage[ J]. Ac-
ta Neurol Scand,2016,134(5):360-367.

[23] TRUONG T K,MALIK R A, YAO X, et al. Identifica-
tion of the histidine-rich glycoprotein domains responsible
for contact pathway inhibition[J]. J Thromb Haemost,
2022,20(4) :821-832.

[24] ZHONG H,WAKE H,LIU K,et al. Effects of histidine-
rich glycoprotein on erythrocyte aggregation and hemoly-
sis: Implications for a role under septic conditions[]J]. J
Pharmacol Sci,2018,136(3):97-106.

[25] GAO S,WAKE H,SAKAGUCHI M,et al. Histidine-rich
glycoprotein inhibits high-mobility group Box-1-mediated
pathways in vascular endothelial cells through CLEC-1A
[J]. iScience,2020,23(6) : 101180.

[26] k&%, X S A, 40 B 8. M 28 58 5E A 5 98 A1 5 30 kR M ik
o ST M RS R ST SR LT L b R 2 i 2 A0 R
Z7,2021,26(5) :237-240.

[27] WANG H,ZHONG D, CHEN H,et al. NLRP3 inflam-
masome activates interleukin-23/interleukin-17 axis dur-
ing ischaemia-reperfusion injury in cerebral ischaemia in
mice[ J]. Life Sci,2019,47(227):101-113.

[28] AURITI C, PRENCIPE G, INGLESE R, et al. Mannose
binding lectin, SI00B protein, and brain injuries in neo-
nates with perinatal asphyxial[J]. Front Pediatr, 2020, 9
(8):527.

[29] STEELMAN S M, HEIN T W,GORMAN A, et al. Effects
of histidine-rich glycoprotein on cerebral blood vessels
[J1.] Cereb Blood Flow Metab,2013,33(9):1373-1375.

[30] SUZUKI H,KANAMARU H,KAWAKITA F,et al. Ce-
rebrovascular pathophysiology of delayed cerebral ische-
mia after aneurysmal subarachnoid hemorrhage[ ]J]. His-
tol Histopathol,2021,36(2) :143-158.

(W f B #1:2023-08-25 &8 H #1.2023-11-03)



