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[Abstract] Objective To explore the role of interleukin-18 binding protein (IL-18BP) in alleviating cognitive dysfunction
of traumatic brain injury (TBI) rats and the related mechanisms. Methods A total of 120 adult male SD rats were randomly divided
into 4 groups (30 each): sham group, TBI group, TBI+IL-18BP group (administered 1.5 mg/kg IL-18BP by tail vein), and TBI+IL-
18BP+ADU-S100 group (administered 1.5 mg/kg IL-18BP by tail vein, and 20 mg/kg ADU-S100 by intraperitoneal injection). The
rat model of TBI was established using the free falling body method. At 30 d after modeling, cognitive function of rats was measured

by Morris water maze test. The serum levels of IL-18 and IL-18BP were detected by ELISA. The integrated fluorescence intensity
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of GFAP, IL-18 and cleaved-caspase-3 in hippocampus were detected by immunofluorescence. The relative expression levels of
stimulator of interferon genes (STING), phosphorylated TANK-binding kinase 1 (p-TBK1), TBK1, phosphorylated interferon
regulating factor 3 (p-IRF3), and IRF3 in hippocampus were detected using Western blotting. Results Compared with sham
group, rats in TBI, TBI+IL-18BP and TBI+IL-18BP+ADU-S100 groups had longer escape latency and decreased times of crossing
the platform and reduced time of acting in the targeted quadrant (P<0.0001), with increased concentration of IL-18 and IL-18BP in
the blood, enhanced fluorescence intensity of IL-18 and cleaved-caspase-3, up-regulated expression levels of STING, p-TBK1 and
p-IRF3 in the hippocampus (P<0.05); Compared with TBI group, the escape latency was shortened, the times of crossing platform
and the percentage of target quadrant activity time were increased in TBI+IL-18BP group (P<0.001), the concentration of serum
IL-18 decreased while of serum IL-18BP increased, and the fluorescence intensity of IL-18 and cleaved-caspase-3, the expressions
of STING, p-TBK1 and p-IRF3 in the hippocampus were down-regulated significantly in TBI+IL-18BP group (P<0.05); Compared
with TBI+IL-18BP group, the latency was significantly prolonged, the platform crossing times remarkably reduced, the time spent
in the target quadrant was considerably shortened, the concentration of serum IL-18 increased while of IL-18BP decreased, the
fluorescence intensity of IL-18 and cleaved-caspase-3, the expression levels of STING, p-TBK1 and p-IRF3 in hippocampus were
increased in TBI+IL-18BP+ADU-S100 group (P<0.05). Conclusion IL-18BP can improve the cognitive function of TBI rats to
some extent, and its mechanism may be related to the inhibition of astrocytes apoptosis and STING/TBK1/IRF3 signaling pathway.

[Key words]

ﬁMf‘fé:FHﬁTﬁﬁ(traumatic brain injury, TBI)ﬂﬂz‘%
TATHER R FE RS . S, Ak
Jieb R I S, 4 R R N AR T AR Y 2
BIEHNZ =N, QIR A R A AFRER .
LR R AT RE AT, EERIN2T L il
1HEST R RGN T RE R (post-operative
cognitive dysfunction, POCD)&$5 KT AJ5 B &
fEFEigfe . g g . wm ke, JHEa A
B AEACRE MR, HLA R A AR
I RAER Z | T BE I ) A K K B 7 9% FH 1S m i AL
Bro UL, SHRPOCDHIBIIA . BB AN
SR T E B, TBIAT 5| & i kMR s R gk 2 1 4
B, gk KPR 2R R T BE A . AL N
W BTt EAk . PR ARIE . SR PR A M T
SRR S BIB AN AE TBIA &R AL
AR, GnfeaF el BRI A 28k AR NS il A,
R SN A2 RAE LA SGE 3 22 A A P R
PRl A6 2 it G 57 B 270 A N A R R S 56 By
YAl eh BRSO 240 ) U RN R e S5 4 e T
PED 247 B im0 R, BRI R A0 T g
BUCAIAYT TBIRHAT AL . AW 583 i 3 37 TBIK FUBE
Y, PRI 60 K Bz 9 25 [H) A2 18 01 152 S
H5igS X RPN ER, DI hIEIRIGST
PRALARHE
1 #REHEE
1.1 SCEe s SPREREMEMESD R 120 1,
8~9fH Iy, KHE350~400g, il T KAEEYH
A A A7 BR A w4 A [ 9250 3 W A= 7= VF TR
SCXK(11)2020-0001]. ¥R FRIEEE20~25 C, #
ST RES0%~65%, 12h)GHR . 12 hERRE B R3S H .

interleukin-18 binding protein; cognitive function; astrocyte; apoptosis; stimulator of interferon genes

AHIEFE 28 00 M T Hh s BE B Bl ) & B S At i
[2021-072-02(z)], SEH I FERF A B R MBANLA 5L
5 S0 YA SRV R R

1.2 FERH SLANES  1L-18454 4 1 (interleukin-18
binding protein, IL-18BP; HY-P7211) ., T £
[A 3l 3% 2K 1 (stimulator of interferon genes, STING)
B EIFADU-S100(HY-12885A, EEMCEA T );
Western M IPZI I 24 /7 Wk (P0013) . BT £F 4 iR P 25
H (glial fibrillary acidic protein, GFAP)FPLH. v fEHT
{&(AF0156) . IL-18%IT L rilbEPiik(AF7266, L
Beyotime A FR/AF]); cleaved-caspase-3TRHL 2 i
Pitk(9661T, EECSTAMABIEAT); NE-k B
W (NF-«B activating kinase, NAK)/TANK??:::/E.\
?)@iﬁﬁl(TANK—binding kinase 1, TBKI)@EEFE%?{F&%?E
4 (ab40676) . WERILNAK/TBK1ARPLER v FEHLIA
(ab109272) . STINGHRPLH LA (ab179775)
IR Ak 138 % 415 [+ 3 (phosphorylated interferon
regulating factor 3, p-IRE3)M¥LZL wEPLIK
(ab138449) . T 477 [Hl 3 (interferon regulatory
factor 3, IRF3)HPi L ribEPiiA(ab238521, Hi[H
AbcamA F]); FEPLHRIgG P (BA1054, HIL|H
TAEAEYRFIARA R ) KEIL-18 ELISALUH &
(EK0592, RN LMEAY TRARAR); KR
IL-18BP ELISAIRH £ (SH-Q5989, LIfF&F G WFH
BAMRAT) o NIRRT BB A
BRAWE); KR E (R RAUE B R A BRA A
Western blotting {1 UK 1# | 5% 54 (_F #Beyotimefy FR
NI

1.3 Jrik

1.3.1 SR MTBIR A RS % K120 HSD
KRR IR EEHLECT 2L A BT AR . TBI4L



WHERAG 20037 A28 0 as ST

TBI+IL-18BP4 . TBI+IL-18BP+ADU-S1004H, #:2H
30K o FEHESCHR [ 10109 77 VA il 45 TBIBL AL . K FRURR
T [ T RS B W EAE S b, Bk EE
JEIHRE R M R, R IE Uk, RIESE I, 5
AT TE o ARG AE AT XS (IR i 26 5 W 34
ZHi1/3)/53.Smm, LA M2.S mmAb il — EHAEH
6 mm Ay H T, FH20 gfki% T 25 cm i B B V& 250 AN
. BFRAKRRRAIFEE, ATITERI#E r4E
Ao MGG, TBI+IL-18BPZH K R 7 BI & B
[Pk ESIIL-18BP(1.5 mg/kg), TBI+IL-18BP+ADU-S100
R B2 R ER K TE L 18BP (1.5 mg/kg ) i M I 13 5
ADU-$100(20 mg/kg)"".

1.3.2 KEELR AFEH30K, WRRFEFTKAE
B, LIHE1~4K, BFESETAKTLcmklb,
BEFLINES — . =, =, PO BR4 R 05 67 B R KR
(BEdH 12 F) Skt RE i A K o e s R R EIK R
AR (s), A RKBAE90 sINFEARIFE&, 5|
FRREPEEIHEE30s. HBSK, Wi T
5, HREAS RBRAEMAKS, (ERERAEK
HOE TR0 s I R S A 1~ 4 KK BRI b i T
PRI, 555K 90 s K BN 28 B 5 UOBORT B AR5 B
(38 =% BR) WG st e & 43 L

1.3.3 ELISAMEAKG NI JEIL-18 . IL-18BPIKJE K
JEHI30K, KA H6 LR, MEFTH K B E,
FFE O ARSI 1.0 ml, 2.0 B
7, ZMIL-18. IL-18BP ELISAIR I & Il 45 40 1§
AR, KK BUALTFIL-18 . IL-18BPYEJE .

1.3.4 RN REHE30K, £4
e HK R, IRERJE E T MU 4148, il 2851 5 IX
HAE AW R, i W5 KAk 5 (8 Sk 29 by 5 R
bR R BEE;, RERHEEE, #H0.5%
Triton§% & 20 min, Q_uickBlockTMﬁE}'_‘tj\'ﬁfﬂﬂ?ﬁ
25 CHFH 10 min, PBSYEES min x 37K; A —
PUGFAP(1:200) . cleaved-caspase-3(1:200), IL-18
(1:200)4 CTFWEF SR ; KH, WRIE—HIAS5 5
T IEITCARC L EPT 9 (1:500) A Cy3bric th EHT /N
FIgG(1:500) —HT, 25 CHiFAEHNEF 1h; PBSTE
w, IMABLZIEE K B R (7 DAPD I H S min,
B RS B 2R & RAEO0 B s T 0
G CALIX, R S HEF, 1V FH Image-
Pro Plus 6.071 5 5 CA1IX 2 I I 4 il GFAPHY
DR BE DL K I IL-18 | cleaved-caspase-3 1Y %¢
SR

1.3.5 Western blottingf I STING . TBKI .
p-TBK1. IRF3. p-IRE3FE IRk REH
30K, AHE6 IR, JRREE S m s Ok 4 21,
FHWestern X 1P 4l Jif 24 fif 0 1 65 11 il 410 1) 550 &

PEIOR B 5 XA LBV 1, R I BC AR & 25 1
WeRE . Hl40 g EFEFTSDS-PAGEREICHL VK , 1 JEHE
ZEPVDEE [, K PVDF & T QuickBlock™ Western
BHW (S P0o252) 125 CHEFH10 min; A
STING(1:1000), TBK1(1:1000). p-TBK1(1:1000).
IRF3(1:1000) . p-IRF3(1:1000)—4i4 CHFH i1 ;
WH, TBSTYES min x 31K, MALIEDRIgG—
Pi(1:1000), 25 CWEF 1h; ECLAL G, 1 HlImage-
Pro Plus 6.0 4 45 KM, LAGAPDHIE N
Z, HWEASNS0 K E S B Ar s F e
Xf Rk

1.4 Siits#4b3 R GraphPad Prism 8.0.1%% {41
T 0. LRI TG ES S, Drts®
N, HECECR R R I 2000, LML
AR FISNK-gM 5K 5 Morris/K 24 By 7P 4% 21 K B ik
IV RSN IR 32 7 22 9310 P<0.0Sh 22 A 58

NEI- P&
2 & ES

2.1 FAKRBKBRE LKL R I KEE LR
N, AR HERERI . FE 5k
BAEARZRIG SRR ok 2ZRE 5 FE X
(P<0.0001), SEHK%33~4K, TBIZ . TBI+IL-18BP
4 . TBI+IL-18BP+ADU-S1004H J B ik itk vk A4 1)
B K TR T AR 4 (P<0.05) . SEEGH5SK, TBIZA .
TBI+IL-18BP4H . TBI+IL-18BP+ADU-S1004 K F. A
TR 5 B B > TR AR, BFRgBRIE s
B E7 43 LB AR T8 F AR 41 (P<0.05) . 5 TBIZL L
A5, TBI+IL-18BPZH K A 3~4 K Ay alk i vk AR 100 I ik
AiR, SREMCFAWRB R L, B MRIE
Sl 8] FT 43 B B4 5 (P<0.0S) . 5 TBI+IL-18BP
ZH L%, TBI+IL-18BP+ADU-S10041 Kl 453~4K
)2k % VAR B d S, B SR 2 T 5 Bt
Wb, HERGBRE S A A 4 B R REIK (P<0.05)
(1),

2.2 AAKFUMTHIL-18, IL-18BPHESE L4 ELISA
K g R 2R, TBIARJE30 d45 41 K RS IL-18
IL-18BPI J¥ 22 57 A G i 2% 3 L (P<0.0001) . 1%
FARM L, TBIZ . TBI+IL-18BPZH MITBI+IL-
18BP+ADU-S1004] K fRIML{HIL-18 . IL-18BPIK &
B2 T+ 55 (P<0.05) 5 S TBIZLEL#E, TBI+IL-18BP
ZH R R YE TL - 1836 B I (g [ AIK, 1L-18BPYKJE I
W TFR (P<0.05); S TBI+IL-18BPA HL4%, TBI+IL-
18BP+ADU-S1002H K i IfiL 75 1L - 189 B BA I Tt/
IL-18BPY Ji ]t F& K (P<0.05) (F22) .

2.3 HAKRIEDCAIX R R4 GFAP , IL-
18 cleaved-caspase-32¢ iR LLHK i ud L a



Med ] Chin PLA, Vol. 48, No. 7, July 28, 2023

Rl AR FUKEELRE R I (R+s, n=12)

Tab.1 Comparison of Morris water maze test results in rats of each group (¥ts, n=12)
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Fig.1 Immunofluorescence images of GFAP, IL-18 and cleaved-caspase-3 in CA1 of hippocampus 30 days after operation (n=6)
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