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[Abstract] Objective To document the dynamics of secondary liver injury in pigs with traumatic hemorrhagic shock
(THS) induced by simulated desert dry heat environment and to explore its possible mechanism. Methods ~Sixty male Landrace
piglets were randomly divided into three groups: Dry heat trauma hemorrhagic shock group (DHS group, #=20), dry heat trauma
hemorrhagic shock sham operation group (DHC group, #=20), normal temperature trauma hemorrhagic shock group (NTS group,
n=20). DHS group and DHC group were exposed to a dry and hot environment [temperature (40.5 £ 0.5) “C, humidity 10% + 2%];
while NTS group were exposed to normal temperature environment [temperature (25.0 = 0.5) °C, humidity 35% + $%] for 3 h.

Then the model of blood pressure controlled hemorrhagic shock was established. Animals were euthanized at 0min (T,), S0 min
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(T,), 100 min (T,) or 150 min (T,) after the successful establishment of the hemorrhagic shock model, blood and live tissue were
collected. The pathological changes of liver tissue were observed by HE staining; the levels of TNF-o and IL-1 in liver tissue were
detected by ELISA; the expressions of HMGB-1 and ICAM-1 in liver tissue were detected by Western blotting; the contents of
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum were determined. Results HE staining results
showed that the DHS group had different degrees of injury at each time point, and gradually aggravated with time, and gradually
appeared different degrees of hepatic sinusoidal expansion, congestion, hepatic lobule, portal area structure disorder, inflammatory
cell infiltration, liver cell degeneration, necrosis and so on. In the NTS group, the injury began to appear at T, and gradually
worsened. In the DHC group, there was no obvious pathological change at each time point (P>0.05). In the DHS group, ALT and
AST showed dynamic changes, and the changing trend was the same, compared with the DHC group, it began to rise at T, the
difference was statistically significant (P<0.01), and reached the peak at T, and T, respectively, and the differences were statistically
significant compared with DHC group and NTS group at the same time point (P<0.01); however, there was no significant change
in DHC group at each time point. TNF-a and IL-1f3 began to increase at T, in the DHS group, and the differences were statistically
significant compared with the DHC group and NTS group at the same time point (P<0.01). Both the DHS group and NTS group
showed a continuous growth trend in a time-dependent manner with a significantly faster growth rate in the DHS group than that of
the NTS group (P<0.01). There were no statistical significances on ALT or AST levels in the DHC group (P>0.05). As time went
on, the expression of ICAM-1 and HMGB-1 in the DHS group was higher than that in the previous time point (P<0.0S or P<0.01).
Conclusion In desert dry and hot environment, the secondary liver injury of THS occurs early and progresses seriously. This can

activate more Kupffer cells in the liver to promote the release of TNF-a and IL-1[ leading to elevated expression of HMGB-1 and

ICAM-1 resulting in further liver injury.
[Key words]
adhesion molecule-1; high mobility group box-1

S MR 5 2 i 22 T 5 PR3 1 LA 2800 31
MR, SEEAAGEREEA L . S, L
R A& Rl JRAE R 7 R BT, 4k i 4% Al B A 0 00 5
Lo T 338 AN WA 1 — R AR ke R,
Hrp LI R AR e B 2 0L, 3 e ik se i
FEFHA R SATE . ma s sl gD,
B K A I T s PR st i i A RO, 2 32
JHTH R WO R e . T, A R
TER RS B RCEEHTS , AvEir. &
P05 ] e M A o 3R E VG AL b X 2 FE H B[]
K. ARem, MZEEEHEET, U5, =308
JEAR, TEosm TR T HUA R KRR =R, i
WHRAR, A RAIN R, TE# 2000 5 PR
BEL IS R RES, EHRRIRT, RIS AT
PR 25 o A A B A 4 LR B T O e
i FE A AP BET I IR B 3 2% Il P AR o 4 4
ViAW e 4D o ARG e N7 i e 45 i AL B4
MR SR, G VDT TARR B G140 2% i Mk
Sk A5 A8 AR s S AT BEAILAR A Sy itk
— B HESE Kl RO S HE BB -

1 #HRE5EE

1.1 FEEGH AR SN MR R SE I -«
(tumor necrosis factor-a, TNF—OL)\ Eéﬂﬂﬂﬁﬁ\
#-1B (interleukin-1B, IL-1B) ELISAIRX & (Fd &L
HWAEY) TREATEN) ;. S il B R R E M1 B-1(high
mobility group box-1, HMGB-1) % £ w EL ik

traumatic hemorrhagic shock; dry heat environment; secondary liver injury; inflammatory factors; intercellular cell

(ab228624) . “HrILFEHi % (ab205718) . B-actin
P /N BB e BE TR (ab8226, FEE Abcam 2y
F) 5 412N 4n i a) 6 B 43 F -1 (intercellular cell
adhesion molecule-1, ICAM—l)*fTJZIK(ab2796798, ES
[E]SouthernBiotech/A 1) . 4= H AL/ Hr A (32 15
Abbott Aeroset/y Fl); FREALT VU ILFRIR IR BTN
TR E AR RS ZE R B B ERTA) -
1.2 SCEG 20 e i o4 ] B Ok o M R w4 R A S
TR ARG 60 L, 1A 27~32kg, HHHTER
KR BAEY BRI A R A w AR, SEHHT— &
BRI Y S R TR, A DR A R N B
Bl AL 43 Sk T $ A 455 2% i M AR 7 41 (dry heat trauma
hemorrhagic shock group, DHSZL, n=20). T #4]
P32k M AR e TR 4 (dry heat trauma hemorrhagic
shock sham operation group, DHCZl, n=20)5%
“H@J’fﬁ%lﬂl‘@ﬁ‘ﬁéﬂ(normal temperature trauma
hemorrhagic shock group, NTSZl, n=20). 415
SAEARH D EREE [T RS . TR (40.5 £ 0.5) C, &
BE(10 £2)%; #iEIIEE . A (25.0+£0.5) C, 1B
35% +5%] N A EE3 /A @I, LIAT12hEE R, 4h
9K o WLTE SRR (20 mg/kg ) X BT HE A (0.05 mg/kg)
VBRI, 1.5%~3.0% L R Lc4ERE R, FHOH
WEP SO A A PR AE , BL-42024: WIHLARESL G R G0 M
IR . RIS, B e XU LSk, A O 2l
KO T M 0 Sl fp f s, e 000 B Sl Jbk R L
HEIE R A BITIE , B BEE 2 . DHSZH . NTSZY)
R ML B o AR, PR, O 3 T A Y



FLER A W7, DHCHL A I K 36 7 F
AT LIRSk, AR R E R4 . B
PRFTAE RIS, PR L I W 0 F- 24 30 ik R (MAP)
TE(45 +5) mmHg, F2E20 min/5ic 3 K24 4R
B 1] (0 min) o £ 2H 430 T A D) J5 0 min(T,)
50 min(T,). 100 min(T,). 150 min(T,)H3%% L
TN R (55 [ Sigma s H] ) & AR AL FE . BRI A
AL, oy 5T 22 5 B v [ sl A R AR R
SE G B A A B R B O F B W A LA Y
FAE

1.3 HEQREWEIFHLYR = @l e
To. T, T,. TsiF, PEUIBUFAZ, H10%2 %
HEER E, AMEE. YA, HER@, HBET0
ZLIF L U H 2= A8 Ak

1.4 Jﬂl?jﬁaﬁl_ﬁ%ﬁ@ﬂ(alanine amino transferase,
ALT) . A% 5% 2 il (aspartate amino transferase,
AST) HriillE  EARNIIET,. T,. T,. T,0f, &
ZEMBE B PR HL S mll %, 4 C R E2h, Wil T
3000 r/min&.0>10 min, R4 B s AL E
MIEALT . AST &,

1.5 ELISATERAGIAFZHZITNF-o, IL-187KF  HUZ
FERIFAS, FREIF S5 S th il G (55100 mg
HEIAT mIZEohiR), 4 CHAL1h, 12000 xgE
Ly, BUEW, RATNF-a. IL-1B ELISAIK K &6
450 nmAh % FLOCE BE(A)E, THATNF-a. IL-1B
K

1.6 Western blottingﬁfmﬂﬂ??ﬂéﬂFPHMGB—I N
ICAM-1193E  BUNIRASAE 42102 mg, W
R . 2% . B0 (4°C, 12000r/min, 10min),
BCAWLIN & S UMk, B IE RS LR ol
RAEZW, BOB W, 1710% SDS-PAGEHE K &

NTSZH DHC#4

DHS#

. A - "’ >
1
Fig.1

Py L

3 R MR SE8E A [ R ] S P42

Med J Chin PLA, Vol. 46, No. 3, March 28, 2021

247

LUK . FERE . 5% BSAEFF, fimA —4$HiICAM-1
(1:1000) , HMGB-1(1:1000) . B-actin(1:2000), 4 C
FFE AR, VA, A T HT(1:3000)F IR E
2h, VB, FECLIb22 R MM B, ERMRIERS
[ REIEE i

1.7 Siitefab s RAISPSS 2005k F #EAT 400y
Bro TR DlassFRon, 2[0S 4 45 B[R] A
FLCR B R 5 25001, #E— D L ECR
SNK-gfi % . P<0.05 M 22534 Gt L

2 % R

2.1 FUFHL A HEJR @R EIR,
DHSZH7E A [R] B[] 45 2 B0 T HF 4 8L B AR AL
BRI T PR EY K i, /A
A X MW, TS IES . T A FSEREY
ik, AT, YRR B I
DX G5 K6 R, A0 20 it R R AR P . T, I SR
HHEEYTEK . eI, RUEANIER A > R R
v P 155 o A U N = g ey A -~ O 5 9 1
WA M . RBE. TSRS sKOf ki@, R
ORI, FFANMLE RRIRAE, ARz R4,
SRR, o] LR B AR T B . NTSHLTET, .
T A PSR WA R 5K, /b o J0A X e, I
R ASFYFEAIE R, B AR o B[] 22 JFF 20 2 B AR
BN, =T, WHEY K e, I
NI RS XS ARE AL, RMEANRIRIE, R
BEAE . DHCH AT A /D IFEREY K,
I LA B S s BEAR AR (1)

2.2 FHIMIFALT . ASTH =AEfL DHSHSNTS
HALT M ASTH R 8548k H A b S AR —3
5DHCH 4, DHSHLI I ALT X ASTTET, i} B FF

- V7 Vi
P B 2= 28 fK.(HE x 400)

Pathological changes of liver tissue at different time points of pigs with traumatic hemorrhagic shock (HE x 400)



248  BIMAEEXZGE 20214E3H28 0 H4aeds HE3

IHTH R (P<0.01), T, BFREIEE AN, J5FRT
M, TAFFRRTEE, ELAT B 5 R (P<0.01)
EINTSZ L#, BT M, DHSZH 4 I a] & i i ALT
K AST 5 2 P15 15 (P<0.01) . DHCZH 45 1) 8] 5 1 7
ALT L AST & 20Kk BB S 28 4k (P>0.05, [&2).

2.3 BUHFHLTNF-«, IL-1BK AL 5NTS
2. DHCA %, DHSAHTNF-a, IL-1B7KFT, M

160,
140
120
100

ALT (U/L)
S~ O
o o IO

S
el

e

T, T, T,
PR TE e s ] o5

&2

AST (U/L)

B i Jtm (P<o.01), HBERTE#EFDHSA 5NTS
LR S, BN G — A S S A — i
[i) 8 b A 22 S 39T Se it i L (P<0.05 5 P<0.01) ,
ZH 5] A [ B ] 65 4%, DHSAIBINTSA TH i 5k
Wik, ZRAFIT¥E L (P<0.01), DHC 4
[ S TNF-a, IL-1B7KFLbEE, ZRTEGIFE X
(P>0.05, K3),

250 wm DHCZ
CONTSZH

2004 == DHS4]

1501

100

©
e

T, T, T,
PR v i Bisf 1)

AR % ML PR SE R AN ]I (] S ML ALT . AST &5 84k

Fig.2 Changes of serum ALT and AST at different time points of pigs with traumatic hemorrhagic shock
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Fig.3 Changes of TNF-a and IL-1p levels at different time points of pigs with traumatic hemorrhagic shock
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Fig.4 Changes of the expression levels of HMGB-1 and ICAM-1 protein in liver tissue of pigs with traumatic hemorrhagic shock at

different time points exposed under dry heat environment
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