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Protective effect and mechanism of sodium valproate on pulmonary microvascular endothelial
barrier in severely scalded rats
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Abstract: Background Patients are prone to have a systemic inflammatory response syndrome (SIRS) after severe burns. SIRS can
cause capillary leakage, and lead to multiple organ dysfunction, which seriously affects the prognosis. Histone acetylation plays an
important role in the progression of capillary leakage. As an inhibitor of deacetylation, sodium valproate may protect the organ in
burnt patients. Objective To investigate the protective effect and mechanism of histone deacetylase inhibitors called VPA on
microvascular endothelial barrier in rats after severe burn injury. Methods Rats were randomly divided into four groups:
normal+0.9% NaCl normal saline (NN group), normal+VPA (NV group), scald+0.9% NaCl normal saline (SN group), scald+VPA
(SV group) with 16 rats in each group. Rats were sacrificed at 2 h and 6 h after injury. Pulmonary microvascular permeability, tissue
water content, vascular endothelial growth factor (VEGF), myeloperoxidase (MPO) activity and acetylation of histone H3K9 lysine
(Ac-H3K9) were detected in lung tissues. Results Compared with the NN group, lung microvascular permeability and lung tissue
moisture content increased significantly in the SN group at 2 h and 6 h (all P < 0.05) ; At the same time, the level of VEGF, the
activity of MPO, and the expression of Ac-H3K9 also significantly increased (all P < 0.05). However, compared with SN group,
they all decreased in the SV group at 6 h after injury (all P < 0.05). Conclusion VPA can reduce the damage of pulmonary micro-
vascular endothelial barrier caused by severe scald, and its mechanism may be related to the inhibitory effect on VEGF and MPO.
Keywords: histone deacetylase inhibitor; valproic acid; scald; vasopermeability; vascular endothelial barrier
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i I 2 0 SO AR S 0 3 A v R IS PR VR AR 2
ANHB Jezs W Eas, Wb MR h &, ind i 41
KM FIESS Dh et , SEE A E UReETLE S
fE KR pe A 021 4 Y S BB i 2 A 5
SRR b AR S A A B A, R R AR B A5
T, MR ZE CBefe s, 300D RE = AL
HEEIET- P, HE AR BB 57 (histone
deacetylase inhibitors, HDACIs) REME 1] 40 9 A9 =
JE £ OB, TE53F/KF B3R 40 i X BOE
PERL T 32 68 7, I T LASUER ke i i 405 | S 1Y
O I EAFE NSRRI BT HDACIs
REHE R S 0 7O LA B S e sk S BB T,
T E A MR PER TR R I IR v Sl s A
t, TR S AHUAPTRAE . DB . Bk SRR
1, RIPHEENERS DR ), A N B AE R T
(vascular endothelial growth factor, VEGF) J&—Ff
R R PR I N A 227 R, o] LU
H AR T 04SN R A TR A2 A, AR I A P B
75 PR R b kS B AR ] T G RS R
HDACIs BE £ 51 4 5 56 F1 A 1 4 Jif 52 565 v 3 )
VEGF )ik B, NI 8N (valproic acid, VPA)
PR AL ORI S 25, PR R
% LA R S R 75 20 ) S 6 v o G R A TT LS
AR AN OB, b EE RS, 42
FEAETE R ARSI I, TR E R
R DGR EA T LAPR AP R L O AN
[ BAF BN I DIRE, PEm AR R O, RS
W WLEE TN AR B X 50% TBSA T 72 405 K LS AR
I S 00465 P g o B e 5 LA DR A A T T A8 1 A
FHBLH

MEIE R

1 FEEHALAE NIERENIE A Selleck 22
Fl, VEGF, #Eid8 bYl (myeloperoxidase, MPO)
1 H3K9 ELISA &7 &1 A L st iKBHSE A |, W
WENE A I Sigma 28R, 4RGGEETHIE A 38 B RA
] (NanoDrop Lite). 18 il T840 A FHAGES (B
) ARAWE, 4 A 3R e A 7 Biosys 24
") (Bioreader),

2 SIS R S SR AR S B
Y2 G AL HE T T ™ A AR B S 0 Bh ) 25 2 R
TE NAHSCHEREHEAT . I IEZUEE SD KER 64 H,

WA st A B AR Ry AR A ], 60 ~
70 d #&, R (250 £ 10) g &M PEME IR 2 4,
SCHSHT 12 h 288, 4h 28R, BENLSTEC 4 41: 1NN
4 (n=16), 1’772 J5 8D 2116 s TR 3 0.9% S L #h
TSP (100 mg/kg); 2NV 4 (n=16), %2 )5 Bl
Z) Jg s N T 5 S R 4 (300 mg/kg, 100 mg/mL
0.9% FALHES ) 3)SN 4 (n=16), Z 1) H
Z M8 1 9 ST 0.9% S A6 80 1 5 (100 mg/kg);
4)SV 4 (n=16), A5 )5 BN 2R i P9 3 56 TR R M
(300 mg/kg, 100 mg/mL 0.9% AL T HHK). 18
i PR S 8 T LU 22 A S (50 mg/kg) JRR s
JE, W AR BAAAE 100°C KR T
ZAGTFHR 15 s, JEHE 8 55 RRLLTE 37°C KR TR
WTFHB 15s. MR 8s. /M7 5 31 BV T 2 ik
KGRI THIRIB I A, R Ah)5 2 h 6 h Ukt .
T 4% WL ZE 5 AT 30 min JBR B R B, S R DK R 5
2% P SCEE (20 mg/kg, 20 mg/mL), 30 min 5
fy, HDARERE A MBRE IR E, SO H,
WETE 37°C TRAFIN 1% PR ALK, vk 2 HE T
SEle, WU ZURCE A

3 BRI E RN N B aE Y B
IR S BE Ay EB MUBA14 0.2 g, 2EASH 2 mL
G e A e, RCE T 37°C H IR K VR A
24 h, 1500 g &.0> 30 min, 2 FWEW, 4006
BT 620 nm, 1 cm Y642 Fb £ ILAS I 0% Y6 BEEL,
HRPEFRIE ML A5 AR, EB 5 .

4 TIREENERMAL S AR FERKLE Bk
IR MK A5, BYBGE SR a2, iR
&, BT 0C fHE T4, BURFRAPRT &
(D). HZHZE KR (%)=(W - D)/W x 100%.

5 PRI L MPO i HERAFRE
i H 2, ARG A A3 0 SI A i, i
FHRRBLE 1 0 19 MASIRA Bl & 5% A
AIH, ATEIATE O BUS% 445139 0.9 mL
fin 3 54871 0.1 mL, F5HRAI)E 37°C 7K 15 min,
B S VRS), 60°C /KIA 10 min, HURJE ST
BIFH A3 66 R T 460 nm 4L, 1 em JGAR L (AL,
WHKIE, R RO .

6  ELISA 75l 22 Jiti 21 21 VEGF #1 Ac-H3K9 7%
w EERESERAHS)E, CHETRAT . R
HERAL 3 WS, B 0.3 g ZHEUMA 0.5 mL 22546
W, WS 1500 g 8.0 5 min, B EW, HET
-20°C VAR TP ARG . H TR AL RN ELISA )
&a, RUEPIREER, BAREMZL . 1w
EHIMA 100 pL F3F, & BG4, 7EdEE 37°C
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TR 1 he 300 pL BEMBGERR 5 . AR S
W 100 pL, #O%. = . #EK LR 30 min, 3
XL, Ve S W, A HRP W 100 uL, &
Ji7 15 min, FEARAUGI 450 nm ALWEOGREE , 54
RS RRE

7 Gtk N SPSS23.0 G it Ak AL BR
TR s FR, SR HECR TR E
ZorHr, AR LR A LSD-e ki 8, P <
0.05 hERAGIE XL,

2 R

1 FHZ BN AEESE S SR S5EZ4HH
b, KEZGE 2 h B B SRR e 7 3 oy
(P < 0.05), 25 6 hiEE N EE (P < 0.05);
5 NSHIAHE, SV 4K UG SCRE & e
JG 2 h B TE R 25, EZM)E 6 h i) B i FEAL
(P < 0.05). UtHINIIREARES S it ™ B R 5| ik
A ARG A PN B S R v . SRZ KR B L,
ZRAR GG 2 h IHZEACRTHE (P < 0.05),
Z15 6 h ETHE (P < 0.05), 5 SN ILE, SV
ZH 20 235 7K RAE 2 105 2 h A4 6 h 475 Frfé
ik (P ¥ < 0.05), PH] VPA FERS AR ™ B Z ;5]
EITHLUKM . W 1,

2 Jligl4! VEGF & &t . MPO 36 fll Ac-H3K9 %

ik SRR, SN M SV 4K K VEGF
JKAFEAE 2 h fil 6 h BP9 B4 e (3 P < 0.05), &
f52h )5, SVAS SN 4 VEGF /K TG4 2
5y Bfi6h)a, SV ALK VEGF /K- B AL T
SN K (P < 0.05). #iM] VPA JRYT IS RERS A AL
R ARG ™ T e 05 5 RS f) il 20 21 VEGF ZK 36w, ik
R IR R A B A . 52 KR, SN
AT SV ALK MPO iEPEFEZ A5 2 h 1 6 h By
MR E (P3#<0.05). 5 SN, SVAK
FUIT MPO & #:7E 6 h BB RIS (P < 0.05), 2
SAGIFE N, R0 2 h B TS e
Sto UtH VPA REIEZR™ B2 R AITZZ MPO
TEMFHE . 5NN LR, 220320 B, SN 41 Ac-H3K9
IKFEFF IR R (P < 0.05), 45 6 h IF R 4 i
(P <0.05), SN KEZEZ Ac-H3K9 KF-7E
Z 5 2 h BRI 2 FIE R KF (P < 0.05), #
145 6 h BHE R N B R (P < 0.05), ZRASIF
B, W%k 2,

o
I RTRE055 BA0IR0A A 4 0 4R e i
A5 21 SUHE TE AR P B R AR A D RE UL, AR,
Be 0 IR DL P4 B2 B B 2 2483 1, Bt A2
AN E IR, Al RSB R R b

R 1 AKX 24 B A R R E @ E A S 7k R R

Tab.1 Effect of sodium valproate on microvascular permeability and water content of lung tissue after scald

Index NN (n=8) NV (n=8) SN (n=8) SV (n=8) F P
Permeability of lung tissue
2h 4127 +£2.922 41.51+£2.77* 65.39 +4.85° 49.41+£3.48 78.90 <<0.001
6h 41.05+3.19* 41.87+3.18° 73.98 +4.18" 59.98 +4.45 139.01 <<0.001
Water content of lung tissue
2h 65.41+2.17° 65.33 £2.22¢ 73.1+£2.28° 69.64 +1.90 24.33 <<0.001
6h 65.12+2.15° 65.91 +£2.58° 79.36 +£2.67° 72.37 +£2.15 61.14 <0.001

2P << 0.05, vs SV group.

T2 VPA XM ZEERMELE VEGF &2, MPO SEEF Ac-H3K9 FTiXHI N

Tab. 2 Effect of sodium valproate on VEGF content, MPO activity and Ac-H3K9 expression in lung tissue after scald

Index NN (n=8) NV (n=8) SN (n=8) SV (n=8) F P

VEFG of lung tissue

2h 22.66 +2.85° 22.63 £3.12° 4498 £2.67° 34.98 £2.45 120.82 <0.001

6h 22.90 + 2.54° 23.14+£2.18° 73.00 + 2.62° 48.05+1.93 838.86 <<0.001
MPO of lung tissue

2h 1.30 +£0.25° 1.18 £0.222 3.77 +£0.52* 2.23+0.36 89.85 <<0.001

6h 1.25+0.25° 1.23+0.30* 5.58+0.37 3.97+0.47 289.77 <0.001
Ac-H3K9 of lung tissue

2h 1.02 +£0.04 1.38 +0.09* 0.85+0.07* 1.25+0.06 98.17 <0.001

6h 1.02 +0.04° 1.88 +0.07* 0.54 + 0.06 1.45+0.08 668.15 <0.001

P < 0.05, vs SV group.
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