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[Abstract] Objective To explore the effects of calcium pump inhibitor thapsigargin (TG) on intracellular
Ca"" and the expression of caspase-3 protein in mouse lung fibroblast. Methods  Mice lung fibroblast cells were
divided into three groups: the blank control group, transforming growth factor-8, (TGF-8,) group and TG treated
group. The cells were induced by 5 ng/mlL TGF-B; for 24 h in TGF-B; group and TG group, 4 pmol/L TG was
added in TG group for 24 h. After 48 h, the cells were collected, and the cell structure was observed by
transmission electron microscope, intracellular Ca*™ level was detected with laser confocal microscope, the protein
expression of caspase-3 was examined using immunohistochemistry method. Results Transmission electron
microscopy showed that the cells in the blank control group had obvious nucleolus, complete organelles and less
apoptosis. In TGF-B, group, the cell morphology was intact, chromatin was evenly distributed, and no apoptotic
cells were found. In TG group, there were a large number of apoptosis of fibroblasts, chromatin clumps in nuclei
and a small amount of collagen fibers. The level of Ca*" in TGF-B, group was significantly lower than that in control
group (P<C0.05), and which in TG group was significantly higher (P<C0. 05 ). The protein expression of caspase-
3 in TGF-B, group were significantly lower than that in blank control group (P <C0. 05), which in TG group
increased obviously ( P<C0. 05). Conclusion TG could cause intracellular calcium dysregulation in mouse lung
fibroblasts, increase caspase-3 protein expression and promote cell apoptosis.
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A Blank control group; B: TGF-8; group; C: TG group

The expression of caspase-3 protein in



% 3 3

B T B N R X/ B LT 4 20 M N S B T K OF I caspase-3 B Ik A5 TN 383

DL 3. TGF-B, 41+ Y 4 B 2% 9% Je 35 25 1 X
HRZH BV TG 20 1Y 48 % rp A B 40 e €0 30 25 |1 %)
WR4L FI TGF-8, 40 . TGF-p, 40 (1 836. 33 +
102.15) 525 (% BE2H (2 552, 39 + 175, 43) L%,
caspase-3 & [4 FE ik K (P<<0. 05) ; TG 4 caspase-
3R 323K (3 798. 524220, 25) HA B, & T 25 (4 %t
W4 A TGFR H. ZR Y HFEIT ¥ E L (P<
0.05),

3 it

H IS8 A o 40 B 0 T 0 i B E A AR T2
AR OMEE R CAORR &1 (IR R AR F
ERS i@ 48 . Ho b Al w6 4 2 22 M TR 18 . ERS & 18
JE AR R IR — T B U T s A, T R Y 40
TP R E 2 MW . H AT ERS 4 S 40 i 4 T
W 2 i PR BIL I R oK 3T & 2 B (UPR) fil Ca®™*
’IAMES . B2 & i iEm WM b Ca™ 2 5177,
AT S A0 R TG AR TR SN/ BUIK i 21
YA, BT Ca® " AR fEXF ERS i 5 Mili 5 21 4k 41 fifd
TR A, B £ ERS A% 40 i 08 1= 15
5108 B 5 Ay il T AR B VA T AR A S B A L [N Dy 5
Prif o7 4 AR i 8L

WOt REL R E R, 525 B0 RAMIL,
TGE-B, Al 51 /I B B L 4 40 s Y Ca® " KO 1 B
lIMA TG THUS AN Ca® K Th s | T %
FI X R4 TGF-B, 41 (P<<0.05), ] TG 7] & %
TGF-B, F38 0 /N BUM B £F 4k 20 i 9 Ca® K-, 5]
AP Ca® B E . 1M, BB WS TGF-B, 41t
B S 08 T Al . 28 TG Ak B Bl 2F 4 40 i m] D, i 7Y
A 20 A T AR A O L R T A N L S R T
AT R, TG 2 N BT E Ca® -ATP
B 159 2 ERS R M 05 S 500 w] il H 3R Y Ca®
WBE T -5 5 ASA9 AR I L A2 AR AR I L R S
ST YR A ERS AT

P I T Z A AE T LA A0 v 2 A o T
%) 2 2 R B i AT S L A S e )
YT« [) I 0 2 45 i 2 A AT 15 518 5 1 32 ZEIR AL
52N RO N BT R A s B R R R S
SHARYTE M E O AN Ca® P 4T R
KM ERS, ERS XGRS 2> T4 70 7 # %
BEVR T8 1 78 (GRP78) #l CCAAT 3§58 7245 &
H ] J8 4 B ( CCAAT/enhancer binding protein
homologous protein, CHOP) } caspase-12 5 H 7K
fifk TR P 05 A P B ) 8 e S R AT e A B B A

TRy ERS P51 /9 40 M 53t . S A L Zh e . K
Wy el 38 9 ERS il i 35§ CHOP £k .GRP78 LA
S caspase-12 WG AL 5F — RV E Y #8005 5
AR A I R TR A DT A5 S A0 ML T R AE W ST AR
Y VERS A5 P8 T G HEIR TR M PN R S K
S H 2 (calpain-2) . caspase-12 B 1% 15,
calpain Fll caspase-12 7E— i HETE i “Ca® " R Z %87,
ey Ca®" $ m , BN BERC U M S R Qi g . H
R FE st TG a] A 1 fils J8 £ 24 40 i 8 7= 388 Jn
X ERS IG AL 128 [ caspase-12 1Kk, KW
TG HEFHIAMBT- 5 ERS £ XK. Caspase Z Wi 1E
200 R T R e e A R DG T B AE T 2 N B ) rp
1) Ca® RSB IR caspase-12 BT . & #] LA
i —H ) caspase-3. caspase-3 J& 40 i I =i 2
hOCHEE . AT 3 ME S 1L T PR ER RE I
6 U8 T AT ¥ caspase-3., B 23 7K ik % Tl 4% FF 1Y 40 i
WA R AE T ARG RE R, TG 411
caspase-3 # [ R K | T = A0 A M TGF-, 4
(P<0.05), KW TG LM T TGF-, /N LU
JREFAEAN Y caspase-3 3 H I £ $E8 TG n] GEiE
i Ca R ERSERZS S T MMM T, AR
RIS TR AN R 22 O L
M (EGTA)E BAPTA/AM R F M TG F AT 2
AN T, 35 H 390 calpain, caspase-12 . caspase-
9 I caspase-3 £ 13635, UL B T IR AN Ca®" ¥k
£ AT A B AR A M PR T

ABEFEARITRDT TG 175 /0N U ST 2 40 A 0 1
A BLE] o (H HE 00 AT g 208 o ERS W 1o ik 42, B TG
SR A0 M BT Ca® 3G, 1% A 40 B BT P i calpain,
ALY calpain {2 7E N BT Y caspase-12 #54L
JE— LIS caspase-3 M FHAM AT, AKX TG
Ty s ok 55 88 25 R A 5 S 1Y ERS B4R 2 5 40 M )
T P LR TR AR . BT ERS T
MM TR RO R TR R, G SR R A
o3 T WL A R T IR AW WE 5T, 1 5 8 A0 F i
X7 ERS P& T3 A5 1Y 25 W K 1 R 36 97 1l £ 4 A6 5 s
FR) — > B 7514

2 % x #

[1] THANNICKAL VJ. Mechanisms of pulmonary fibrosis: role
of activated myofibroblasts and NADPH oxidase. Fibrogenesis
Tissue Repair,2012.5 (Suppl 1):1-3.

(2] ARUCHL, W%, My, 5. 5545 5 4% S 0 di i 08 1 1 %

W, BB HEE,2013,32(1) . 112-115. (R &G4 413 TD)



553 £ RS R X Hh o AR N T T A O | I e A 08 R A 4R 413
nh& uid = WEEVRE sequencing of the human gut microbiome before and after

(3]

[4]

(5]

(6]

(7]

(8]

9]

L10]

cwSIJHSIdRalFhec TdWajFuVidiMUF5MmV1VjBLalhiSORH
MOkrRTO=MYM9A4 hF_YAuvQ50bgVAGQNKPCYcEjKens
W4ggl8Fm4gTkoUKalD8j8g Fw!! &v = MTM4NDFy
QIVSTEtmWmVacEZDbmdW TCIOVkYyNkhiSzIIZFRQcj
VFYIBJUjhIWDFMdXhZUzdEaDFUM3FUcldNMUY =,
ZHONG MW, LIU SZ, ZHANG GY. et al. Alterations in
gut microbiota during remission and recurrence of diabetes
after duodenal-jejunal bypass in rats. World J Gastroenterol,
2016,22(29):6706-6715.

G/ S s L= S U L= B 1105 5 7 N U= X7 G S
AN B BT R S . R A BT A A 4R, 2015, 6(5) ¢
1776-1782.

VELAGAPUDI VR, HEZAVEH R, REIGSTAD CS, ez al.
The gut lipid
metabolism in mice. J Lipid Res,2010,51(5):1101-1112.
ZHANG X, SHEN D, FANG Z,
microbiota changes
intolerance. PLoS One, 2013, 8 (8): 71108 [ 2017-08-20].
https://www.
PMC3754967/. doi:10. 1371 /journal. pone. 0071108.

QINJ, LIY, CAI Z, et al. A metagenome-wide association

microbiota modulates host energy and

et al. Human gut

reveal the progression of glucose

nchi. nlm. nih. gov/pmc/articles/

study of gut microbiota in type 2 diabetes. Nature,2012,490
(7418) :55-60.
FURET JP, KONG LC, TAP ],

adaptation of human gut microbiota to bariatric surgery-

et al. Differential

induced weight loss: links with metabolic and low-grade
inflammation markers. Diabetes,2010,59(12) :3049-3057.
HIPPE B. REMELY M., AUMUELLER E. e al.
Faecalibacterium prausnitzii phylotypes in type two diabetic,
obese, and lean control subjects. Benef Microbes, 2016, 7
(4):511-517.

GRAESSLER J. QIN Y, ZHONG H, et al. Metagenomic

CF 55 383 TO)

(3]

[4]

(5]

L6]

(7]

(8]

CHEN X, KINTNER DB, LUO J, et al. Endoplasmic
reticulum Ca?"  dysregulation and endoplasmic reticulum
stress following in vitro neuronal ischemia: role of Na®-K* -
Cl~ cotransporter. J Neurochem,2008,106(4):1563-1576.
W, EobUE. SRR, SF. LT 2 AN MR R bk i 4T 4 AL
FIFHLHI BR YT TS . R IR R 254, 2013, 34(7)
439-442.

HRIE, B W, EWRE, & HAERET L MG REETE
i 27 2k Ak (9 78 . BRAR BB B %, 2012, 39(6) 1 1548-1552.
BAEK HA. KIM DS, PARK HS. es al. Involvement of
endoplasmic reticulum stress in myofibroblastic differentiation
of lung fibroblasts. Am ] Respir Cell Mol Biol,2012,46(6) :
731-739.

LI X, WANG Y, WANG H, et al. Endoplasmic reticulum
stress is the crossroads of autophagy, inflammation, and
apoptosis signaling pathways and participates in liver fibrosis.
Inflamm Res,2015,64(1) :1-7.

frat, PER, % W B NRFET ASL MEH T

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[9]

[10]

[11]

[12]

[13]

[14]

bariatric surgery in obese patients with type 2 diabetes:
correlation with inflammatory and metabolic parameters.
Pharmacogenomics J, 2013,13(6) :514-522.

LI E, HAMM CM. GULATI AS.
bowel diseases phenotype, C. dif ficile and NOD2 genotype

et al. Inflammatory
are associated with shifts in human ileum associated microbial
composition. PLoS One, 2012, 7 (6): e26284 [ 2017-08-20].
https://www.
PMC3374607/. doi:10. 1371 /journal. pone. 0026284,

DE FILIPPO C, CAVALIERI D, DI PAOLA M, et al.

Impact of diet in shaping gut microbiota revealed by a

ncbi. nlm. nih. gov/pmc/articles/

comparative study in children from Europe and rural Africa.
Proc Natl Acad Sci U S A,2010,107(33):14691-14696.
GORVITOVSKAIA A, HOLMES SP, HUSE SM.
Interpreting Prevotella and Bacteroides as biomarkers of diet
and lifestyle. Microbiome,2016,4.15.
NAKAYAMA J. YAMAMOTO A. PALERMO-CONDE
LA, et al. Impact of westernized diet on gut microbiota in
children on Leyte Island. Front Microbiol,2017,8:197[ 2017~
08-207]. https://doi. org/10. 3389/fmich. 2017. 00197.

WU GD. CHEN J, HOFFMANN C, et al. Linking long-
term dietary patterns with gut microbial
Science,2011,334(6052) :105-108.

NSO, A2, BN, S AR REEE S5 E .
A B A S A, 2001,13(6) : 8-9.

CLAESSON M]J, CUSACK S. O’ SULLIVAN O, et al.

enterotypes.

Composition, variability, and temporal stability of the
intestinal microbiota of the elderly. Proc Natl Acad Sci U S
A,2011,108(Suppl 1) :4586-4591.

(2017 — 10 — 20 Y F& ,2018 — 02 — 01 &)

Gifh A&

B SRR AT IE. AR AR W B2 27 BE )%, 2010, 10(1) : 23-25.
ZEle k. N B R A T R BT AR R A L 9 T A WL B O
AN B BE R R, 2014[2017-04-23 ], http://www. yjsxy.
ahmu. edu. cn/.
EWRT, 22 R, 8 B, S mE N X RN AL S 4k 40
L8 T 5 0 B R A3 HL AR Y A0 A0 AR e 2 B A a4 2012,
28(9):1281-1285.
BRis 7. %2 W, 2. S5 ERS 55, o E AW TR
#,2016,36(1):76-85
TR A S B RGP JST IR SR AN I O T A
FAWFTHE . T E R B 4%, 2017, 44(3) :365-370
o k. sk B TRHUIR. S DT IRN E T AN L UR T A L
il e HLAE GEBE SF R P RO VE . T E S O AR 28 AL 2013,
6(6):379-382.
=g, R, H O F FOEEEY MR AERRAET L
SR FD /0N ST G T 0 440 I R T R S . v O R 2 B AR A AR
2017,33(19):1915-1917.

(2017 — 12 — 15 Y5 .2018 — 03 — 19 & [E])

E/ L1 S R



