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[(EE€TB] "EHFEARPAREEE EOTH (455819729 [ Abstract] Objective: To investigate the role of caspase-1
77) 5 K FURRIFSLETTARIIH (45 :81001345,81802955) signaling pathway-mediated pyroptosis in radiation enteritis.
[BIFMEE] 280, E-mail: yingxu825@ 126. com Methods : Five mice were randomly treated with X-ray to es-
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tablish a model of radiation enteritis, and another five untreated mice were used as the control group. Normal human intesti-
nal epithelial cells (HIEC) cultured in vitro were treated with Caspase-1 specific inhibitor (Z-YVAD-FMK, YVAD) and ir-
radiated. HIEC were assigned to the control group, the ionizing radiation (IR) group and the YVAD + IR group. Pathologi-
cal changes in intestinal tissue were observed by using hematoxylin and eosin staining. Quantitative reverse transcriptase pol-
ymerase chain reaction was used to detect the mRNA expression of IL-6, IL-8, TNF-«, IL-1@ and IL-18 in cells and intesti-
nal tissue. Levels of IL-1B and IL-18 in serum and culture medium were determined by the enzyme-linked immunosorbent as-
say. Immunohistochemistry was used to detect the expression of NOD-like receptor protein 3 (NLRP3) , Caspase-1 and apop-
tosis-associated speck-like protein containing a CARD ( ASC) in intestinal tissue. The expression of Caspasel-p20, GSDMD-
N, IL-1B and IL-18 protein was detected by Western blotting. Caspase-1 activity assay kit was used to detect the Caspase-1
activity. Lactate dehydrogenase (LDH) assay kit was used to detect the amount of LDH released from the culture medium.
Cell viability was measured by cell counting kit-8 assay. Results: After radiation, the structure of intestinal crypts of mice
was lost, and the villus was atrophied; the mRNA expression of IL-13, IL-18, IL-6, IL-8 and tumor necrosis factor alpha
(TNF-a) increased (P <0.01); expression of NLRP3, Caspase-1, ASC, Caspasel-p20, GSDMD-N IL-18, IL-18 in-
creased; serum IL-1B and IL-18 levels increased (P <0.01) ; Caspase-1 activity increased (P <0.01). Compared to the
IR group, the expression of Caspase-1, Caspasel-p20, GSDMD-N, IL-13 and IL-18, the Caspase-1 activity level, the mR-
NA expression of IL-6 IL-8, TNF-«, IL-18, IL-18, the IL-1B and IL-18 levels in culture medium and the release of LDH
were lower (P <0.01) while the cell activity level was higher in the YVAD + IR group (P <0.01). Conclusion: Radiation

enteritis mainly manifests as inflammatory injury, and its mechanism may be related to the effect of NLRP3 inflammasome-in-

duced Caspase-1 dependent pyroptosis in intestinal tissue.
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Table 1. PCR Primer of Mouse Genes

Gene Primer Sequence
( mouse ) length (bp)

Forward 5'-TGAAATGCCACCTTTTGA

lL-1g CAGTGAT-3' 120
Reverse 5'-AGCTGGATGCTCTCATCA
GGA-3'

1118 ]*jorward 5'-ACTTTGGCCGACTTCACT 125
GT-3’
Reverse 5'-GGGTTCACTGGCACTTTG
AT-3’

B-actin Forwe:rd 5'-GGGTTCACTGGCACTTTG 174
AT-3
Reverse 5'-ATGCCACAGGATTCCAT
ACC-3

L6 Forward 5'-GGGAAATCGTGGAAATG 131
AGA-3’
Reverse 5'-TCCAGTTTGGTAGCATCC
ATC-3’

L8 Furwarrd 5'-CTAGGCATCTTCGTCCGT 200
CC-3
Reverse 5'-TTCACCCATGGAGCATCA
GG-3'

TGF-a Forwa,rd 5'-GCCAACGGCATGGATCTC 181
AA-3
Reverse 5'-TCTTGACGGCAGAGAGGA
GG-3'

TGF-a: Transforming growth factor alpha.

&2 ANEEEPCR35¥
Table 2. PCR Primer of Human Genes

Gene Primer Sequence
(automatic) length(bp)
1B FO‘FWE:.I‘d 5'-GCGGCATCCAGCTACGAATC 101

TC-3

Reverse 5'-AACCAGCATCTTCCTCAGCT

TGTC-3'
IL-18 i{gv\;rd 5'-TGGCTGCTGAACCAGTAGA 180

Reverse 5'-GAGGCCGATTTCCTTGGTCA-3’

Forward 5'-CCTGGCACCCAGCACAAT-3" 144

B-actin

Reverse 5'-GGGCCGGACTCGTCATAC-3

Forward 5'-TTCAATGAGGAGACTTGCCT-

IL-6 CeTes 127
Reverse 5'-TTGTACTCATCTGCACAGCTC
TGG-3'

('Table 2 continues on next page)
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( Continued from previous page )

Gene Primer Sequence
(automatic) length( bp)
IL.-8 Forward 5'-GGACCACACTGCGCCAACAC-3" 93

Reverse 5'-AACCCTCTGCACCCAGTTTTC

C-3'
TCF-o gc_);v,vard 5'-AGCTGGTGGTGCCATCAGAG 124

Reverse 5'-TGGTAGGAGACGGCGATGCG-3’

TGF-a: Transforming growth factor alpha.
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Figure 1. Intestinal Tissue Lesions in Mice (HE Staining, x200)

Con: The control group; IR: The ionizing radiation group.
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Figure 2. An Increase in the mRNA Level of Intestinal Inflammatory Factors Caused by Irradiation
Panel A and B show the mRNA levels of IL-8, TNF-a, IL-18, IL-18 and IL-6 in two groups detected by quantitative reverse tran-

scriptase polymerase chain reaction. * P <0.05, %% P <0.01, #xx P <0.001, n=3. Con: The control group; IR: The ionizing ra-

diation group.
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Figure 3. NLRP3 Activated and Intestinal Tissue Pyroptosis Induced by Irradiation

Panel A shows the expression of NLRP3, Caspase-1, ASC in mouse intestinal tissue ( immunohistochemical staining, x200) ; Panel B

shows the detection of IL-18, IL-18, GSDMD-N in mouse intestinal tissue detected by Western blotting, and N-terminal, Caspl-p20

protein level; Figure C shows the levels of IL-1B and IL-18 in serum of mice determined by enzyme-linked immunosorbent assay; Fig-

ure D shows the activity of Caspase-1 in mouse intestinal tissue.
The ionizing radiation group.
2.4 YVAD ffligstiEAmE TR E
HEPENE LT R A, 5 IR HANMIAH L, IR +
YVAD ZH 41 fifg -f Caspase-1 . caspal -p20 , GSDMD-N |
IL-1B \IL-18 H FIRIAFEAR ([ 4A) ; Caspase-1 i ¥4
R 5 55 % IR + YVAD 41 41 i v Caspase-1 i
PERART IR A, ZR A% EX(P<
0.05,E4B) ;ELISA SL 5 45 . W7, 5 TR 41 40 g
REFRWAE e, IR + YVAD 20 40 i 1% 35 b 1L-18
IL-18 & B B, ZRAZEITFEL(P<

#% P <0.01, #%% P <0.001, n=3. Con: The control group; IR:

0.01,K4C-D),
2.5 YVAD B R R0

5 IR ZHA0 AR HE, qRT-PCR G N 45 2R % BE IR
+ YVAD £ 4ii Jfi Hf TNF-, IL-18 , IL-8 | IL-6 , IL-18
i) mRNA JKF- BRI, 22 A Ge it 2 (P <0. 05,
K 5SA -E) . LDH Bl 5 CCK-8 { PhAw i S 56
KI5 IR A4, IR + YVAD 4141 jifg #+ LDH
FEBOKF- B R R, A s 1] s, 2 A 5eit
L (P<0.05,85F-G),



MR BT 5677 2019 49 H 55 32 %55 9 ] J Cancer Control Treat, September 2019, Vol. 32, No. 9 . 761 -

A

CaSpasel _
150 whk

Q

IL-18 level (pg/mL)
g

& & S
N
IR - + + D
YVAD - = +

200

150

200 sx3

IL-1B level (pg/mL)
g 8

Caspase-1 activity
S @
8 3
-
2

S & &
50 o
N
¢ & 439
¥

B4 YVAD MRS IEAEA T AL

Figure 4. Occurrence of Radioation-Induced Pyroptosis Inhibited by YVAD

Panel A shows the levels of Caspase-1, IL-18, IL-18, GSDMD-N, and Caspl-p20 protein in each group of cells detected by Western
blotting; Panel B shows the activity of Caspase-1 in each group of cells; Panel C and D show the levels of IL-13 and IL-18 in the cul-
ture medium of each group determined by enzyme-linked immunosorbent assay. The IR group and the control group, #* P <0. 01,
##k% P <0.001, n=3; the IR + YVAD group and the IR group, #P <0.05, ##P <0.01, n=3. Con: The control group; IR: The i-

onizing radiation group.
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Figure 5. Radiation Inflammatory Injury Reduced by YVAD

Panel A, B, C, D, E, F, and G show the mRNA levels of TNF-«, IL-18, IL-8, IL-6, and IL-1B in each group detected by quantita-
tive reverse transcriptase polymerase chain reaction. Panel F shows the release of LDH in each group. Panel G shows the activity level
of cells in each group measured by cell counting kit-8 assay. The IR group and the control group, * P <0.05, #x P <0.01, #xxP
<0.001, n=3; the IR + YVAD group and the IR group, #P <0.05, ##P <0.01, n=3. Con: The control group; IR: The ionizing

radiation group.
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