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The study on the brain tissue morphology and the expression level of pyroptosis-related proteins after intrace-
rebral hemorrhage Xu Chen, Li Guozhong, Zhong Di. Department of Neurology, the First Af filiated
Hospital of Harbin Medical University, Harbin 150001

[Abstract] Objective To observe the histomorphological characteristics of the glial cells as well as the
expression levels of caspase-1,1L-18 and IL-1§3 proteins in human brain tissue after spontaneous intracerebral
hemorrhage (ICH). Methods 5 whole brain specimens (died within 3 ~33 hours after spontaneous ICH) were
selected, of which the bleeding side was the experimental group and the non-bleeding side was the control
group. Paraffin sections of brain tissue (1 ecmX 1 cmX 0. 3 cm) around the hematoma were routinely prepared,
and H&-E staining and immunohistochemical staining of caspase-1,11.-18 and IL-1p proteins were performed re-
spectively. Under light microscope, the histomorphological features of the glial cells and the expression levels of
caspase-1,1L-18 and IL-1B proteins were observed, the number of positive cells were counted, the variance anal-
ysis of factorial design and the least significant difference of Fisher were used to determine the significance lev-
el. Results The glial cells in the brain tissue around the hematoma swelled and their nuclear matter agglutina-
ted, fragmented and dissolute. Caspase-1,1L-18 and IL-1§ proteins were expressed in glial cells, vascular endo-
thelial cells and parietal cells. IL.-18 and IL.-18 proteins were also expressed in the extracellular matrix of the a-
bove cells. The expression levels of caspase-1,1L-18 and IL-18 proteins were significantly enhanced, and the
positive cells were significantly increased (P<Z0. 01). Conclusion After spontaneous ICH, the glial cells in the
brain tissue around the hematoma swelled,and their nuclear matter agglutinated, fragmented and dissolute. The
expression levels of caspase-1,11.-18 and IL-13 proteins were significantly up-regulated. It was suggested that
the pyroptosis pathway of glial cells was initiated, which wass one of the mechanisms of secondary damage of
brain tissue after spontaneous ICH.

[Key words] Cerebral hemorrhage Histomorphology Caspase-1 11-18 IL-13

FEUH  E K A AP ST LWTH (81873746)
YEF BN 150001 M/RIEERICERE S —ERMENBIRR  ZEE GEEEE) B



.« 514 .

H & P i H 1. (intracerebral hemorrhage, ICH) E
AR R R SE R BRI R A B O
JEEI NS At SR RN A= i (04 i 1L A9 2 — . ICH S5 1)
H £ 2] 7= — ZR 80 (1) 24k 2 1A 403 6 i . ik 5 B g
(e e GRTIIK=1 v LA g o i ok R R e
PAEDIR N2 Rz st %,

fE T2 (pyroptosis) S A MIFE P PEAE T 1 —Flr . o2
1o ARE T 2 AR s g o B 4R iEO A B
BB RIS (0 fE R A5 5 » AN BT K 2 A P e 22
20 L P 124 12 9 i 200 L PR 4 RE 5 B A0 L b ik T v
FEH LRI N o SCHER R R A e A
ICH J il 2 2R 4k A VA0 0 5 48 172 G FR A AIF 5 1% Bk
ZARIE ARSI TCH 5 ifin il 78 6 fisi 25 2 R
FENF G WEE TCH Ji A M2 28 PN A3 8 g ot &4 e 7 2L
BUBAS R mi DL BT M G 1 caspase-1,11-18
A1 7Rl 2 2L 1Y 2R3k 7K P45 L 9028 53 B
ICH J&5 A\ FGZH 234k A PR A b i R Bl

1 BAR5HZE

L1 —fweRt

R MR &% ICH 38T (&R 3~33
h WAETD) B2 brAs 5 51 Ok A i /R BERF R
JB S — = e p 2 PN B )  HE B3k DR 7140 e
fEHPTEER T B ICH ; 10 5% o T IRFESE TS5 1
h IR UK AR T ARAE 24 h NBEERTRG 375 42 ik i
A% 7RI 4 Y0 rpeik F BV R T TR A . 1
A A S 5620 A A B4 %k 107 35 67 S X HREH
1.2 FEEHF

Hffi N caspase-1,11-18 il 11-18 £ 7 B Hi ik
(RN = JEAYFEARA PR D . EnVision™ 4 7z 4
ARG AT DAB 2 623050 (Jb 50 i A= 4 4 R
HRRAFD .
1.3 hAcHil g

FE AR AN ZHEUH RN 1 em X 1 em
X 0. 3 o, H R L R R 20 20 5 R R0
11 H&E Yete 45 @ Ui W1 4347 caspase-1,1L-18 Al
IL-1B8 FEH A PV P B9 %6 8 2H 4k (immunohisto-
chemistry, IHO) Ye 8 (—H i BELLFI R 12100,
1.4 WEHEFR

FENGF AT LA AN 412 P A 28 1 o 4 A )
HAIE 24 5 UL ) caspase-1,1L-18 il 1L-18 &
FIFEMG L2 P I 2 TR 0L

TE 10 x40 %562 W iss v NIS-Elements

Stroke and Nervous Diseases, Oct 2019, Vol. 26, No. 5

BR 3. 02854 73 it 8k — A THC 4]
I e & 1 17K ek ] LA 2L 23 P9 5 AN AEF Hf caspase-
1 IL-18 F1 TL-13 A4 BH- Y 20 B 450 380 1 S 24 18
DAL TR R 43R o i 2H 23 P B A e e
7N B PEPE A AL/ 10000 pm? fixZH 21
1.5 Giif2rab s

K SPSSv. 17. 0 etk s 2 X2 IR R Y
MR 75 22 200 CANOV A 8 FH SR A& 1A %40 i
3T s P R B/ 3 2% 5 (Fisher”s LSD) A4 56
B FHAR AT AL L s KB & P<<0. 05,
T n=5,

2 # R

2.1 ICH J& B 23 P9 28 58 o 4 i i 20 B U8 2 2
A

I 5 21 1 D i 2L 2 PN o 2 S 24 L TR 2
RIS AR Ak, 32 R A R o I S % A
S U AZ AR BRI A, A T R e R S RN fit » R 28 i
JTA A S S O FE RS R S . 5 S 2 LA, X
FHR 2 20 5 T 4 UL 175 T 240 B RN 20 AR AR RV
R TER Y s A A0 b St 28 AR A A R i (B D)
2.2 ICH JE 8NN AT AHOCHE R RN L
2.2.1 caspase-1 FEH

Caspase-1 #1735 78 XF B8 28 1S 56 21 fii 2H 21
DA %) A9 20 52 T 240 . L 757 PN g 48 7R B 48 A 1 240
W, SxIRLH A, THC J5 i i & i 2H 229 1
caspase-1 & [ 75 P 28 ¢ 5T 240 i P 19 38 3k 1T AR B i
HOmME D,

XTHRAH caspase-1 PHAE A% 41 28 Ji JoT 4 A () B 25
ATRINA CO AL/ o 240 MOA% IR sl v R, 2% ot
ORIRE 5], Ml K N /D &L caspase-1 8 [ FHPER
ik 5 (2) 4RI, A MAZAS T L, 440 g v g DX de = 200 i
S5 Brrh g XA IR N SR caspase-1 251 B
Feik . B 4u i 5L 25 0 5 (3) 41 K, caspase-1 ik
T BRI 200 b0 235 4 ke = T R A, BT 40 22 2 M
55 06) HE A ¢ S 56 2 i ek ) ) A 2L 2 PN 1) 1 2 e
JOT 20 B Y b A AR A B S R I A A RN 4
W E R AZ B A 2L (& D,

ICH J& I fif J&] FEL I 2L 22 N caspase-1 FH P 48
52 I AT L A i (3 22 6 BRZH (P<<0. 001) Al ICH
Je K b BB G 2 2 (P<<0. 01) . ICH Ji 7K Jith J Bl i
HLAUN caspase-1 FHHEM SIS AN E EIs £ . H S
XF BRZH LT ik 2 25 S/ (P=>0. 05) (/] 2),,



A SRRSO 2019 4F 10 45 26 B4 5 1)

Xof 2. Seg

S

* 515 -

a4 St x4l SE 4]

T T ot e o R 2L 2 A ph e B BRI OB RS G AR G R Sk A5 1] Hh L5 DURRTE L2 PP A L i 2 5 7

ST S 1 100 A0 A% » G S Sk A 1) B RO 2

B

iy 8] *

g® 77

2., 61

§E 5

o, A

=8

-3 31

5=, ] mAf L
Z 17 P
Q 0-

i i FE X FK I ] L X
B2l i O e R 220N caspase-1 8 FIRIA K

S A CH caspase-1 & THC 4L {h, #i k35 1f] caspase-1
FRPEZ A AP 2B T4 AE s B o caspase-1 P A0 TH4L
506k B L ot o 7 P IXC 42, P<<0. 001 5 5 52 46 41 i i 1
[l Xk sg 2 P<<0. 01

2.2.2 IA18%EH

1118 # FH 2R 10 i 2 R 52 56 28 Ji 28 2N /Y
28 T 240 D LA N S 20T R R 4 ) 0 R P
AL 2 J Bl B Jo P . 5 ) B LA, ICHL U o
fif ] FEL AR ZH 2PN 1) TL-18 8 P A P 2 e o 240 J P b
A TR I (B D .

XFHRZH TL-18 PR 22 i o 4 i B T 25 T
B CO AR B (e Tk ELE 5 B0 40 20 e A0 4 A
/0N AR A R sl B a2 /b i 1118 S B
PERIR s ()RR HL 73 A AN 2 1) 240 240 i AN 40
AZRIER AR AT » M P9 FEiil 11-18 2 P
PERRIR 5 (3) AR AR AR 1118 3 1 2R k3 [ A

i e Ak SR AR LN <y N2 L2 ) R SN = S DO
FEZH B, SO0 2R I i ) el il 26 28 P9 7 o 22 ¢ o 4
JH 0 L A A A T G 3 3 TR Ay 440 R 440 A
K AL R (D)

ICH Ji il i J LA 2L 4 P TL-18 BH A 4o 8 e S
YR 3 2 TR IR (P<<0. 00D F1 ICH Rk
Jie J&] B P 2 25 (L P<<0. 001, ICH J5 7K Ji & [l i 26
2PN 118 BHA: b 428 e Jo 240 it 5 i 3488 22 {HL 55 %) B
IR TE 5 (P >0, 05) (F] 3).

o

§%8

g 2]

L34 a

oo

==, m R
= 341

At B X TR Pt L X
B3 i i e A 2 2L 1118 3 1 3R A K

A L8 THC Jeta, #i k45 ) 1L-18 FEPER K 1
LA s B Dy TL-18 B 40 B 14 55 8 AR 41 i f]

BBl X b, P<<0. 0015 5 5256 41 1fi o J&] BBl X kb g, & P<<
0. 001

2.2.3 1L-1BZEH
TL-1[3 2 IR TE T IR 2 0 552 56 2H 1 2H 21 P 1Y)
22 B A4 L i A5 PR R 40 R RE A48 1 200 R P



* 516 -

DI R AR Rl R L B . S5 %) BR A b A, ICH 5 1
Jieo 5] 1 ki 2 2 P 1) 1118 88 1 70 P 28 J5 o 40 i Py 41
(1) & 5 T R BH S 34 hin (T D

X RRZ TL-13 PHAE G #h 20 B o 4 B (R TR 25 T
A O R o G A 0 % L35 5] P 4 L, 48 6L R 240 B A
/1N S AR BT S RDE | M3 9 /b TL-13 25 1 B
PEFRIE s ()R T 54 H. 53415 A 34 0 248 L, 240 it 70 448
MURZ IR A% DT M N 2 TL-18 25 1 FH
PEFRIE s (3D AZJBTIH R A 4L, 4, v e XA
KN FEE L3 FE PR IR = 1118 &R Bk
IR 04 v e DX TR B B K AR R S A, S0
R LA, S0 20 it ik J0 61 28 25 PN 1 4 28 I 44
JH ) A A A T B S, o SR B A 40 R 4 A A
TR B M A A% T e (0 57 AN 50 i SR 4 el i
it A 22 2 R 2 1R (B 1)

ICH Ji5 1fi i 8 L i ZH 2L N TL-13 BAE b 28 e ot
AN KR 3 £ TR IR AL (P<<0. 001 FiT ICH J5 7K
Jith R BRI 2H 2 (P<<0. 001) , ICH Ji5 7K Jith J& Bl fiki 25
2P TLA13 PR P 22 Je T 240 P i 38 22 L (B 55 06 iR
HHB LR EERP>0.09)(F D,

A R ey B
L3 ST = hedis
s % 4L ST
-
W 8- T
., 71
m
o 59
=g
£23] A
==2] 0 4L
= 14 -_L‘ PR
0
A ] X ZR It Pl X

4 Al ok R B 2R N 118 3 A kK P
A IL-1B A THC Yeth, i k45 1) IL-18 FHMEF A A
ZERETTANAL ;B Sy TLA1R FHAE A0 A T %55 55 60 B2l o &)
Rl X b3, * P<<0. 0015 55 5256 24 i firk J&] FB1 X Eb 352, & P<<
0. 001

3 it i

15 22 20 LA ) 1A N A= B DL 2 VN IR AR
A0 Ao 2 A 2 M B A 2R AT T 2 ] AP L 52
B AR HPEAAE TR AR B Z O PR T X e AR

Stroke and Nervous Diseases, Oct 2019, Vol. 26, No. 5

PRSFIAM B R TE, 28 TR, T 4080
TSR RS2 M 46 /NAR 5], 20 i B4 44 52 38, P 770N
I

AL SZ S5 B R A A SR B K B,
WL 2 5 shZFIE R an e T an A W BRFET- .
IGCHE T REE T 4F , I St 2 P 7 M 2 L A T
TS s W AR BT I 4 A A TG B Y
AR AT TCEESE , F WA I PN A R R A
T AN AR B A0 A% /MBS . KA RFE I T
BT AR AR T | A0 M RSERE 54 s SRAE P IR T 2t
5T 20 R JHC 0 4 R A e I A A A R 5
FET UMK AR B 2 40 i S e 24, I £ B o 4 i
3L

AT b PR e i e B0 A & PR ICH T /Y
JRZHE ) HEE Yt b) F e FH R SFAR it frb &) i
LAV PR 28 I AN I 1 L BB S 2 R i S5 R R
I e 35 1 A 2 5 P ) 28 2 T 200 i . A A [ R 1Y
T RAFE AR - bl 5 A TR G R 2R . BT
T R 22 15 J5 200 B 1) R R €5, AS0AS B o 3ok
JH R T o 2 J2 o 24 B ) i DA 2 . RS ICH 5 1l
Jie 5] B ik 2 3 PN i 25 G T 4 e 7y L R 25 AR Ak
SR B ST IR RN A Bh A G

TR P IE T —Fh e B AR AETE K,
JE R IRGPE RN ) —Fl . FEIX — 2 P G e 2 il
S A BN RSN RAGKAE S A Wik K B 2 4
T 2R, 24 6L PN A 2 A4t L DR~ R e 2 A R A S T
SEH LB REPIR R

FET R L AE AT caspase-1 /Y36 1k, 15 16 1)
Caspase-1 [ —/HZEDRE P T H I 5 41 i P
F IL-18 FifA AN 1L-18 AR YT EI Dy g, i H ko B
BADEYER L S AN M 7 TL-18 Fn IL-18°° 7
L1 Caspase-1 19 55 4b— A~ E BT g & 24 GSD-
MD, Wi%df5 GSDMDd #) N K i PFD 22 R 465 1E
YA B G B AR M1, 1~2. 4 nm AYFLIE ., 38k
FLIBLE SRVFANA MK A LI P B4 TR BsF K 40 i P9 3
FEAGAE S AR 7 TL-18 0 113 B B 4 L 4h 32 5
P X — i R PR A TG B 22 kA

AKX ICH J5 SN Al s T- 2 & ¥ I
ETIRAINE E 2R A XS54 ICH sh iy
FpFgEl ), N ICH J5 M &40 3T &
WM AET IR AR IR A DLARGE .

ARG ICH TiAET- i Ak 41 211 THC Y fa
IR 4 SR DA 1 i 0 61 il 2EL 2 CRI A XD N T



A SR 250 2019 4 10 25 26 B4 5

FXEH caspase-1.11L-18 IL-18 MR T I, 25
IR caspase-1,1L-18 Fil IL-1B & [ KA fE 1 48
JRE ST A4 L I A5 PAY B 200 LRI 240 B ) R PN L 118
HTLAB 3 [l f e R 7E b 3 40 A i) 240 i &0 52 5T 1 5
55 06T HR A Ay fii 2H 28R S 55 2 K i ) L i i 2 2 L
A, SIS 2 0l o S BRI i A 2L N Y caspase-1,1L-18 F01
113 8 3Rk W 2 1 o, PHPE A i 4 i i 0 225
557 BRZH 1) A 2H 2R B A, S5 6 20 7K ik ) 1 1) fii 2H 21
NI caspase-1, IL-18 A1 TL-1B3 £& 1 5% ik 14 55 N HH
B, AP g 2 H RS e L, XA A
ICH Ji5 1fi i 8 I Bl ZH 2R N B B T AH DG ER ] caspase-
1. IL-18 F1 IL-1B (9% ik B 2% 98, 118 1 IL-18
T I i [T P 2H 2R N R B s S & B . ARSIy
N ICH J5 caspase-1 K #i ft) £2 1= A9 45 HiL i 12 95 0K
TG PR PR T Be A T AR TR BT s B RS B
2 B /DR 5T P 2 8 At L PR TL-18 R TLA18 B
i — N I Ak A P RN R Z —.

ICH JFfE TR E H R ERiL 5 ICH i) [aj 2z
[B]FR) 56 2R OIS i Bt = R G PR R —Erk: . — TR Sh
ST 7 o FH S Bk I 21 28 A B Y NO /N e Jo1 248
Ay AR 7R B L W TLA1B /8 43 W0 A 14 Bt
FF N R AR IMEL R B 03 150 NO /N 5T
ML AET-"7 . Zhang S NIRRT 9 o, 7 H
Ifil 0 ~24 h,1L-18 AR B K FAR N AME S, &
SCIGFEAN AEERY 5 9] K ICH 158 7= 2 A9 1 i J)
FELFR 2H 2 9 W28 3] caspase-1,11-18 il 1L-18 5 H
FHPE 152 B 185 , 33 h HARfb T i 3,

PN Z R RIERIAAETEE 25 . widh
YIRS AR ORI 75 5 ) ICH BALIL 2
TS IR B 5 5 1 ICH B RS, &85 S kR L) 2tk
ICH Z A4 22 5 . %5 5 09 ICH #E8Y 1
I G0 , DASRHICH: i >y = i e o B B, T
DL 1A BO/INIE T TR T i A RE A SR AR
FH M A 2R LS Il =2 (R AR AR 25 50

HI AR S B —SE R TS A — L) A A
AR AS f 55/, J0 ik 78 40 G2 1 B A% A I TA] A
caspase-1.11-18 il TL-1p 2 1 19 R B 16 B0 ; W1 2255
WERSEAEAE AR TR AR, M Kl Caspase-1 A T 1Y
gasdermin D JI% &A% 5 78 78 2 WP — it 22 Jise o 4
Miz5 T ICH J5 T IR AR W IE 75 21— SE ke ik
PO EOREIE,

2 % x #

[1] Keep RF, Hua Y, Xi GH. Intracerebral haemorrhage: mecha-

* 517 -

nisms of injury and therapeutic targets[J]. Lancet Neurol,
2012,11(8):720-731.

[2] Taylor RA,Chang CF,Goods BA,et al. TGF-beta 1 modulates
microglial phenotype and promotes recovery after intracerebral
hemorrhage[ ] |. Journal of Clinical Investigation, 2017, 127
(1):280-292.

[3] Zhang Z,Zhang Z,Lu H,et al. Microglial polarization and in-
flammatory mediators after intracerebral hemorrhage[J]. Mol
Neurobiol,2016,54(3) ;: 1874-1886.

[4] Man SM,Karki R, Kanneganti TD. Molecular mechanisms and
functions of pyroptosis, inflammatory caspases and inflamma-
somes in infectious diseases[ ] ]. Immunol Rev, 2017,277(1);
61-75.

[5] Kerr JF, Wyllie AH, Currie AR. Apoptosis; a basic biological
phenomenon with wide-ranging implications in tissue kinetics
[J7. Br J Cancer,1972,26(4) :239-257.

[6] Hetts SW. To die or not to die:an overview of apoptosis and its
role in disease[ ] . JAMA,1998,279(4) :300-307.

[7] Fink SL,Cookson BT. Apoptosis and necrosis: mechanism de-
scription of dead and dying eukaryotic cells[ ] ]. Infect Immun,
2005,73(4):1907-1916.

[8] Zille M, Karuppagounder SS,Chen YA, et al. Neuronal death after
hemorrhagic stroke in vitro and in vivo shares features of ferropto-
sis and necroptosis| ] ]. Stroke,2017,48(4) :1033-1043.

[9] Wu Y,Song J,Wang Y.,et al. The potential role of ferroptosis
in neonatal brain injury[Z],2019:115.

[10] Liao KH,Sung CW,Huang YN,et al. Therapeutic potential of
drugs targeting pathophysiology of intracerebral hemorrhage:
from animal models to clinical applications[]J]. Curr Pharm
Des,2017,23(15) :2212-2225.

[11] Galluzzi L, Vitale 1, Aaronson SA, et al. Molecular mechanisms of
cell death: recommendations of the Nomenclature Committee on
Cell Death 2018[J]. Cell Death Differ,2018,25(3) ;486-541.

[12] Fink SL, Cookson BT. Caspase-1-dependent pore formation
during pyroptosis leads to osmotic lysis of infected host macro-
phages[ ] ]. Cell Microbiol,2006,8(11) ;1812-1825.

[13] Yao ST,Cao F,Chen JL,et al. NLRP3 is Required for Comple-
ment-Mediated Caspase-1 and I.-1beta Activation in ICH[]J .
Journal of Molecular Neuroscience,2017,61(3) :385-395,

[14] Lin X, Ye H, Siaw-Debrah F, et al. AC-YVAD-CMK inhibits
pyroptosis and improves functional outcome after intracerebral
hemorrhage[ Z],2018:3706047.

[15] Yuan RR,Fan HY, Cheng SQ, et al. Silymarin prevents NL-
RP3 inflammasome activation and protects against intracere-
bral hemorrhage[ ] . Biomedicine &. Pharmacotherapy, 2017,
93.308-315.

[16] Bobinger T, Burkardt P, Huttner HB, et al. Programmed cell
death after intracerebral hemorrhage[J]. Curr Neuropharma-
col,2018,16(9):1267-1281.

[17] Tan Y, Tan SW,Fan BY,et al. Hemin induces the activation of
NLRP3 inflammasome in N9 microglial cells[]J]. Iran ] Immu-
nol,2018,15(2) :122-132.

[18] Zhang ZL, Liu YG, Huang QB, et al. NF-kappa B activation
and cell death after intracerebral hemorrhage in patients[ ] ].
Neurological Sciences,2014,35(7):1097-1102.

[19] Alharbi BM, Tso MK, Macdonald RL. Animal models of spon-
taneous intracerebral hemorrhage [ J]. Neurol Res, 2016, 38
(5):448-455.

[207] Andaluz N, Zuccarello M, Wagner KR. Experimental animal
models of intracerbral hemorrhage[ ] ]. Neurosurg Clin N Am,
2002,13(3) :385-393.

(2019-04-22 Weka)





