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Anti-inflammatory effect of tranexamic acid against trauma-hemorrhagic
shock-induced acute lung iNJury iN rats ... 313-320

Yue TENG"?, Cong FENG", Yunen LIU***, Hongxu JIN®, Yan GAO?, and Tanshi LI"

Department of Emergency Medicine, Chinese PLA General Hospital, 28 Fuxing Road, Beijing
100853, P.R. China, ?Department of Emergency Medicine, General Hospital of Shenyang Military
Area Command, 83 Wenhua Road, Shenyang 110016, P.R. China, ®Laboratory of Rescue Center
for Severe Wound and Trauma PLA, 83 Wenhua Road, Shenyang 110016, P.R. China, “Liaoning
Key Laboratory of Severe Wound and Trauma and Organ Protection, 83 Wenhua Road, Shenyang
110016, P.R. China

It has been demonstrated that tranexamic acid (TXA), a synthetic derivative of lysine, alleviates
lung damage in a trauma-hemorrhagic shock (T/HS) model. Nevertheless, the mechanism of
TXA against acute lung injury (ALI) has not deeply elaborated. In this study, we generated a T/
HS rat model based on previous research, and TXA (50 mg/kg and 100 mg/kg) was intravenously
injected into these rats prior to or post T/HS. The results revealed that the decreased survival rate
and impaired lung permeability of the rats caused by T/HS were improved by TXA pretreatment or
posttreatment. T/HS-triggered over-generation of interleukin-6 (IL-6) and tumor necrosis factor-a
(TNF-a) in bronchoalveolar fluid and serum was inhibited by TXA, and the enzymatic activity of
myeloperoxidase (MPO) in lung tissues was suppressed by TXA as well. Furthermore, TXA treatment
deactivated the poly ADP-ribose polymerase-1 (PARP1)/nuclear factor kB (NF-kB) signaling
pathway in the lungs of T/HS rats, as evidenced by increased IkBa expression, and decreased cleaved
PARP1, p-p65 (Ser276), p-p65 (Ser529), p-IkBa (ser32/ser36), and intercellular adhesion molecule-1.
While the expression level of total p65 did not change after T/HS, its DNA binding activity was
strengthened. Both TXA pretreatment and posttreatment suppressed this effect on the DNA binding
activity of NF-«kB. Taken together, our results reveal that administration of TXA effectively relieves T/
HS-induced ALI, at least in part, by attenuating the abnormal pulmonary inflammation.

AFLY—Fty MIBUIBIZFAT7E M7 I REBEICLIIHGHMHIESE ... 321-327

HEESEY - AREAY - a4 KGE) - BE? - SR - R -
tEaARz)H - BEKZD
VEBEMHRAEY—Ety MRS, ?ELERERRE 2 2 — AR B,
VETEREERRE L 2 —ELBAR, YBEERAPEERE L 2,
VENEREERR 2 —AEMEEBETOY T 7 b

MIEREFOIET Y —Fy ML, fIERERTORDIRDES %S 2, LEOMIET
MR O AR - BEEOFHIATRETH 2 2 L, FERFORIERKRIIZEIZBIT
A REDTE . A O & L FEBEANEICBW T~ — Tt v M X DIERETE
RO AR SN DA, THNFTICY—TFt v ML 2 EEBRN 2 FHEE T 7OV O 1%
B\ F2TC, FATENT N (TAA) #5112 X b~ —F+1 v D OIEMEIESRE 2 BE L7z
4~6HDAACEDT—Fty FEH, TAA% 2.5~ 40.0 mg/kg D FHETHE2 ~ 3[HEZ T
Be G- L7zo Wit £ 720 30sd% 512 L 0 B OG- HEw, 5 HREE e L7z. TAAFR S+
IZBWTC, MEAILFRREIC L D RIRTEE, 7ANRTFE VT I/ NI v A7 29—, A
ikERESR, REVIVE Y OBINE TV T I v O IFRD S, IEEEAVRIE Sz, TAA
e 5B 5 1AM B LB W T, &I CTHEMRIC X 5 AR TR LR 2578



EEBREW =2 — A Vol. 67 No.3

B oM, TAADKREZOREBIZ CIE, RECHRIER 1AH F CIFAERIC CIFRMELRE
PRSIz, 72, B MZBW TR LOIBR L 22 MHh VEIZ 7 — 57 > - 7S OEIE % 5
MilL72& 25, A b2 R L 72 R Cldsa BRIEAR I LI L TR REICEE CTh o 72 LR LD,
Y —FtL v MIBWTTAAKGIZ X ) FFHEEDSTHE S, FBREICI 2 FHHEHEE TV &
L CHBLUAHRIE OIS F T RETd 5 2 L 2SRIEB S 7z,

7y FORBEREMTICH (T2 BIEMELEDTERSFME . 329-336

BAELT - iFET - IRATS - KB - BIRE

R AZREZE RN FIRRE

By E R T TR 2 W) BN 2 7201213, HEHEO R TR E L T4 0B
BUENG Do L Lah s, NEEEEICBW I TRETICB 0 2 FEREOFEIZ v
TARBZ ED SV, KR TRIETR O 2> 71 3 3 Y FI2BIT 2 MEEEO R Z 1 S 2
W52 exHEL, T v bORERHMIZB W CEBERRE: OS2 Gt L7z, gD
Wistar 7 v MIBWTC, 743V - T TV VREME (K/X), ATMIVY - 35T 4 -
TRVT 7= VOEFRAEMEE MM/B), 1V 7IV5 Y, ERTVT YO ATEDORMEEEDT
THEHEARIAT 2 F2hE L, RPWREE & BRI % 5 L 720 72, MBER oA Z VA4 2 %l
EL7. KIXEMMBIZOWTE, BEHEAREESHED 2 HEZFHHL, WAMRFHIOWTIE
1.5 /NI EE (MAC) TR 2 1T - 720 KIXIZWFNOHE T L 40 R FRERE DTS 5
7278, mHE (K/X: 100/10 mg/kg) TIHAER &R F2SHE TH o722 &b, AEEA T
Wk LI = (80/10 mg/kg) ASHEIR SN & 2 H7zc MIM/BIZOWTIEBBH AR
T 7 RHREE DS 572 b OO, BRI O RRIEZ MO RRIE L ) S RE o7z 4V
TNTrERRTNT VL, 1.5 MAC TH G NEHRIEREE SR S, S HITNA Z LA~
DT AES R L ) SBEEETH o 72, FHTE R TV T T, FIROGZ KT % R
HIZERD e o720 RIFFEOFER LY, T v b ORESIEATI5 3 2 SRR I 0 2 58 & %
TERSEFEDSH S 2122 ), T v N OFRIREEOEEALICEF S35 L E 2 b7z,

Oxymatrine attenuates lipopolysaccharide-induced acute lung injury by activating
the epithelial sodium channel and suppressing the JNK signaling pathway........... 337-347

Bingji JIN'? and Hong JIN"
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110013, P.R. China, ?Department of Cardiothoracic Surgery, The First Affiliated Hospital of Jinzhou
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The epithelial sodium channel (ENaC) and mitogen-activated protein kinase (MAPK) pathway
have been reported to be associated with the progression of acute lung injury (ALI). Oxymatrine
(OMT) alone or combined with other drugs can ameliorate paraquat- or oleic acid-induced lung
injury. However, the effect of OMT on lipopolysaccharide (LPS)-induced ALI remains unknown.
The aim of the present study was to evaluate whether OMT can attenuate LPS-induced ALI through
regulation of the ENaC and MAPK pathway using an ALI mouse model. Histological assessment
of the lung and inflammatory cell counts in bronchoalveolar lavage fluid (BALF) were performed
by H&E and Wright-Giemsa staining. The lung wet/dry (W/D) weight ratio and the levels of tumor
necrosis factor-a (TNF-a), C-reactive protein (CRP), ENaC subunits, and the MAPK pathway
members were determined. Isolated type II rat alveolar epithelial cells were incubated with OMT 30
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min before LPS stimulation to investigate the activation of ENaC and the MAPK pathway. The results
showed that OMT remarkably alleviated histopathologic changes in lung and pulmonary edema,
reduced inflammatory cell counts in BALF, and decreased TNF-a and CRP levels in a dose-dependent
manner. OMT significantly increased the three subunits of ENaC proteins in vivo and in vitro, while
it decreased p-ERK/ERK, p-p38/p38, and p-INK/JNK ratios in vivo. However, only the JNK pathway
was markedly inhibited in vitro following pretreatment with OMT. Collectively, the results suggested
that OMT might alleviate LPS-induced ALI by elevating ENaC proteins and inhibiting the JNK
signaling pathway.

Subchondral bone derived mesenchymal stem cells display enhanced
osteo-chondrogenic differentiation, self-renewal and proliferation potentials........... 349-359

Hao ZHANG" ?, Zhong-Li LI, Xiang-Zheng SU", Li DING?, Ji LIV, and Heng ZHU?

Department of Orthopedics, Sports Medicine Center, People’s Liberation Army General Hospital,
No. 28 Fu Xing Road, Haidian District, Beijing 100853, P.R. China, ?Department of Cell Biology,
Institute of Basic Medical Sciences, No. 27 Tai Ping Road, Haidian District, Beijing 100850, P.R.
China, 3)Department of Hematology, General Hospital of Air Forces, PLA, No. 30 Fu Cheng Road,
Haidian District, Beijing 100142, P.R. China

Rabbit mesenchymal stem cells (MSCs) are important seed cells in regenerative medicine research,
particularly in translational research. In the current study, we showed that rabbit subchondral bone
is a reliable source of MSCs. First, we harvested subchondral bone (SCB) from the rabbit knee-joint
and initiated the MSC culture by cultivating enzyme-treated SCB. Adherent fibroblast-like cells that
outgrew from SCB fulfill the common immuno-phenotypic criteria for defining MSCs, but with low
contamination of CD45+ hematopoietic cells. Interestingly, differentiated SCB-MSCs expressed
osteogenic and chondrogenic markers at significantly higher levels than those in bone marrow cell
suspension-derived MSCs (BMS-MSCs) (P<0.05). No differences in the expression of adipogenic
markers between SCB-MSC and BMS-MSC (P>0.05) were observed. Moreover, the results of
the colony forming unit-fibroblast assay and sphere formation assay demonstrated that the SCB-
MSCs had increased self-renewal potential. SCB-MSCs expressed higher levels of the stemness
markers Nanog, OCT4, and Sox-2 compared to in BMS-MSCs (P<0.05). Furthermore, the results of
both the CCK-8-based assay and CFSE dilution assay showed that SCB-MSCs exhibited enhanced
proliferative capacity. In addition, SCB-MSCs exhibited higher phosphorylation of extracellular
signal-related kinase/mitogen-activated protein kinase signaling, which is closely related to MSC
proliferation. In conclusion, we identified SCB-MSCs as a novel stem cell population that met the
requirements of MSCs; the unique properties of SCB-MSC are important for the potential treatment

of tissue damage resulting from disease and trauma.
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STF-083010, an inhibitor of XBP1 splicing, attenuates acute renal failure in rats by
suppressing endoplasmic reticulum stress-induced apoptosis and inflammation...... 373-382

Lei LIU™?*, Lu XU®*, Shaoging ZHANG?, Dong WANG*, Guoxia DONG?, Hanwen
CHEN?), Xinjian LI¥, Chi SHU®, and Rong WANG"
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China, ®Department of Blood Purification, The Affiliated Hospital of Jining Medical University, 89
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Endoplasmic reticulum (ER) stress is one of the driving forces of ischemia/reperfusion (IR)-induced
acute renal failure (ARF). STF-083010, an inhibitor of the endonuclease activity of inositol-requiring
enzyme-1 (IRE1), has the potential to block the initiation of a prolonged unfolded protein response
(UPR) that is stimulated by ER stress and alleviates the impairments due to ER stress. In the current
study, it was hypothesized that STF-083010 was capable of ameliorating ER stress-related damages
in [R-induced ARF. Rats were administrated with STF-083010 and were subjected to induction of
AREF using a ligation method. Then the effect of STF-083010 administration on the renal structure
and function, oxidative stress, and inflammation in model rats was assessed. Furthermore, the levels
of expression of UPR members and downstream effectors regulating apoptosis were detected as
well. The results showed that establishment of the ARF model induced ER stress and impaired the
renal structure and function. Administration of STF-083010 ameliorated impairments in the structure
and function of the kidneys and the effect was associated with the suppressed oxidative stress and
inflammation. At the molecular level, STF-083010 inhibited the prolonged UPR by downregulating
the expressions of GRP78, p-IRE1, XBP1s, CHOP, and caspase 3, partially explaining the decreased
apoptotic rate. The current study evaluated the potential of STF-083010 in treating ER stress-induced
symptoms in ARF for the first time, and the findings demonstrated that STF-083010 resulted in
effective treatment outcomes of ARF.
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A rat model for pituitary stalk electric lesion-induced central diabetes insipidus:
application of 3D printing and further outcome assessments.............cccccceeevivneennn. 383-392
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Department of Neurosurgery, Nanfang Hospital, Southern Medical University, No. 1838, North of
Guangzhou Avenue, No. 1038, North Guangzhou Avenue, Baiyun District, Guangzhou 510515, P.R.
China, ?The First School of Clinical Medicine, Southern Medical University, No. 1023, South Shatai
Road, Baiyun District, Guangzhou 510515, P.R. China

A stable and reproducible rat injury model is not currently available to study central diabetes
insipidus (CDI) and the neurohypophyseal system. In addition, a system is needed to assess the
severity of CDI and measure the accompanying neurobiological alterations. In the present study, a
3D-printed lesion knife with a curved head was designed to fit into the stereotaxic instrument. The
neuro-anatomical features of the brain injury were determined by in vivo magnetic resonance imaging
(MRI) and arginine vasopressin (AVP) immunostaining on brain sections. Rats that underwent
pituitary stalk electrical lesion (PEL) exhibited a tri-phasic pattern of CDI. MRI revealed that the
hyperintenseT1-weighted signal of the pituitary stalk was interrupted, and the brain sections showed
an enlarged end proximal to the injury site after PEL. In addition, the number of AVP-positive cells in
supraoptic nucleus (SON) and paraventricular nucleus (PVN) decreased after PEL, which confirmed
the success of the CDI model. Unlike hand-made tools, the 3D-printed lesion knives were stable and
reproducible. Next, we used an ordinal clustering method for staging and the k-means’ clustering
method to construct a CDI index to evaluate the severity and recovery of CDI that could be used in
other multiple animals, even in clinical research. In conclusion, we established a standard PEL model
with a 3D-printed knife tool and proposed a CDI index that will greatly facilitate further research on
CDI.
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