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Yt Ty 1 P8 15 Notch-1/Hes 45510 B0 98 5 Ji dhihic 45784
K Bl i3 15t i (4 4 DL E 52

FAER, ¥ %, Birwm (RPUTHE ZEGEREEE, #27 430070)

# E: BW EAL#mGe4 (RZ) % Notch-1/ KAk 5 AR KGR F (Hes) 155 i@ 3 xb bt IR A5 72 K 57 i 4145
#Hm, FTik K60 R SD K AREALL A EF 4 (Normal 28 ) | AR (Model 41 ) . &5 & RZ 41 (RZ-L 41, 3mg/
kgRZ) . & # & RZ 4 (RZ-H %4, 6mgkg RZ) #» & # & RZ+Notch-1 ¥ 7& 7| Jaggedl 41 (RZ-H+Jaggedl 41, 6mg/
kg RZ+0.67mg/kg Jaggedl ) , #4012 R, XA FHRE L 20% AL @M (TBSA) ARG (B4 ) BE, 2 &
RGBS E B SR A ERA, HE R EWR BB RBE T, FRATHEES4F5 (Chiv’s 35 ) o
ELISA sl do ik M & %, D- SLBR A —He £ AL (DAO) A= BB g @mitA-% -6 (IL-6) F B3R AT -a
(TNF-« ) . #it &4 8 (MPO) #7K-F, RT-qPCR %4 = % 0 2% Notch-1, Hes mRNA & 1%, Western Blot #&
M ) B 4L 2% Notch-1/Hes 12 5 @848 X B G %k, R 5 Normal 41485k, Model 20 K K £5 5457 4 (5.30+0.48
2 vs 1.00+£0.52 4 ) . foik A FEE (135.69+16.24 pg/ml vs 62.48 +3.23 pg/ml) , D- LB (1 403.58 +68.97 pg/ml vs
752.06 2529 pg/ml ) F= DAO KT (137.55+12.37 pg/ml vs 58.52+4.43 pg/ml) . ©HZALL IL-6 ( 186.45 + 16.37 ng/ml
vs21.32+3.66 ng/ml ) , TNF-a ( 163.37 + 11.40 ng/ml vs 15.52 +1.03 ng/ml ) #= MPO 7K-F (8.94 +0.92 U/ml vs 2.35 + 0.33
U/ml) % Notch-1 mRNA (1.86+0.19 vs 1.00+0.10) #= %& & (0.79+0.08 vs 0.21+0.02) , Hes-1 mRNA (2.13+0.21
vs 1.00+0.12) #=%& & (0.88+0.09 vs 0.32+£0.03) £ZKF¥HFZH, £2FBEALRITFEL (14294 ~ 47368, ¥ P
< 0.05) . 5 Model 2848}, RZ-L 2ife RZ-H 2848 B 354 E AL LR ABR, 2FAH % FE L (f,,=5.650 ~ 21.448,
tryn=4.435 ~ 42,403, 3 P < 0.05) . Notch-1 7% #] Jaggedl .35 T RZ sT8edh I A8 K R &M 45 098 4B R, &it
RZ T #i8 14 #74) Notch-1/Hes 15 5 il F88, 32 06 4 Mk A g2 A A K S0 1 8 4% .

KR H LS Notch-1/ &R FABCHGTR F(5 5% FetiMeasiE; MiEdif;
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Effect of Remazolam on Intestinal Injury in Burn Sepsis Model Rats by
Regulating the Notch-1/Hes Signaling Pathway

WU Huizhen, PENG Jian, XIA Yanqiong (Department of Anesthesiology, Wuhan Third Hospital,
Wuhan 430070, China)

Abstract: Objective To investigate the effect of Remazolam (RZ) on intestinal injury in burn sepsis rats by regulating the
Notch-1/hairy and enhancer of split homolog(Hes) signaling pathway. Methods Sixty SPF grade SD male rats were randomly
separated into Normal group, Model group, low-dose RZ group (RZ-L group, 3 mg/kg RZ), high-dose RZ group (RZ-H group, 6
mg/kg RZ) and high-dose RZ+Notch-1 activator Jaggedl group (RZ-H+Jaggedl group, 6 mg/kg RZ+0.67 mg/kg Jaggedl), with
12 rats in each group. A burn sepsis model was prepared by establishing a 20% total surface area (TBSA) third-degree burn (burn)
model on the back of rats, followed by injection of Pseudomonas aeruginosa. HE staining was applied to observe rat ileum
tissue’s pathological changes and assess intestinal mucosal damage score (Chiu’s score). ELISA method was used to detect the
levels of serum endotoxin, D-lactate, diamine oxidase (DAO), interleukin (IL-6), tumor necrosis factor- « (TNF-a ) and
myeloperoxidase (MPO) in rats. RT-qPCR method was applied to detect the expression of Notch-1 and Hes mRNA in rat ileum
tissue, and Western Blot was used to detect the expression of Notch-1/Hes signaling pathway-related proteins in rat ileum tissue.
Results Compared with the Normal group, the intestinal mucosal injury score (5.30 + 0.48 vs 1.00 + 0.52), serum endotoxin
(135.69 + 16.24 pg/ml vs 62.48 + 3.23 pg/ml), D-lactate (1403.58 + 68.97 pg/ml vs 752.06 + 25.29 pg/ml) and DAO levels
(137.55+£12.37 pg/ml vs 58.52 +4.43 pg/ml) , ileal tissue IL-6 (186.45 + 16.37 ng/ml vs 21.32 + 3.66 ng/ml), TNF- «
(163.37 +11.40 ng/ml vs 15.52 £ 1.03 ng/ml) and MPO levels (8.94 + 0.92 U/ml vs 2.35 +0.33 U/ml), Notch-1
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mRNA (1.86 +0.19 vs 1.00 + 0.10) and protein ( 0.79 + 0.08 vs 0.21 + 0.02),Hes-1 mRNA(2.13 + 0.21 vs 1.00 + 0.12) and protein
(0.88 £ 0.09, 0.32 +0.03) expression levels in the Model group were greatly increased, and the differences were statistically
significant (~=14.294 ~ 47.368, all P<0.05). Compared with the Model group, the corresponding indicators of the RZ-L and

RZ-H groups showed opposite changes, and the differences were statistically significant (fz,,=5.650 ~ 21.448,

try=4.435 ~ 42.403, all P<0.05). The Notch-1 activator Jaggedl weakened the therapeutic effect of RZ on intestinal injury in

burn sepsis rats. Conclusion RZ may alleviate intestinal injury in burn sepsis model rats by inhibiting the Notch-1/Hes signaling

pathway.

Keywords: remazolam; Notch-1/hairy and enhancer of split homolog signaling pathway; burn sepsis; intestinal

mjury

JHeFEAE SR F 3 DL ) I R R FNBE T iR I
BUARSTF R0 B B VL 0 e 5 RS T i B A= i 2
HIORERER, KRR, HZE LAY i
S G % BIMTHIE R WA E 2 —, TERAMRFIE
BF, PG E SR, . NERE
HEYTAMLL, 18— RV RAE RN E DI ReRE
EEAAE P, Mk, 3@ A 5250z b
ViR I 07, R iRTT bt MR e i A A5
iz —. i (remazolam, RZ) J&— PP Ay
IR TR LSRR 25, A, AR,
TEIG ARIRYT AT DU B0 W s v () J0RE AR
i BEARE £B 3 4 BRI B0 BIFR R, RZ T DLl
TR A1 AR A A2 R ) A AR p38
i PR VB e I A DG A S b I ) kT, G
T RZ T 005 e B3 R 18 153473 1 5 il (v AT 28 o
Noteh {55518 B 5 JAE SNV AHOC A2 S5 5-8
52 RAEVERIR NSRRI R . BG4 BT
I DLR L B YA 5 ™ LT ik,
ABFFIRVT RZ % T-oe 3 ik w0 K Bz 8 401 493 1 52
M) LA K Notch-1/ % AR 73 2446 ¢ 34 58 1 (hairy and
enhancer of split homolog, Hes) {555 &7 H 4 AY
PWIEH
1 MEl5H%
1.1 4y k®R SPF 2 SD K 60 H, &K &
200 ~ 250g, HMEPE, WA TTIREREZ 29 B A PR
A, s RVETIES . SYXK (75) 2023-0034.
AHIGE S S50 R AR BIAR B s e B by 25 it
HE (5. =B KY2022-067 ) o SCIa 1T T A
KB FE T2 20 ~ 25°C, HAHEE 40%~60%
W EhH br , SEHEPRETRDBHIER SR , KB A e oK.
12 £ZRXA5ME RZ (HZHEF 20200006,
HE A 25 ) 5 Notch-1 i 7% 5 Jaggedl (HY-
P1846A, 3% [E MCE A 7] ) ; HE 4 & i 77 &
(D006-1-1, st @AY TAEFSET ); NEER L D-
FLER N M LB (DAO) . HAMIA % -6 (IL-
6) FPMEIAIEIN T - (TNF-« ) . Bt S b
(MPO ) ELISA i& 7| & (ml003197, ml003402,
ml003420, ml102828, ml002859, ml003250,

BB AR A R ) 5 S skl &
Trizol X 7 (11855476001, T9424, %i 1 Roche 23
7] ) ; Notch-1, Hes-1 —HLAAHN —PL (ab52627,
ab108937, ab6721, HL[E Abcam A+ ) . fBIE Wik
%[ Leica DM IL LED, BB XES ( Lifg ) B BRAH]
fifEbRY (Infinite” F50, dOUMERRMHEABRAR ) .
13 7

1.3.1 Bt REEAE BRI A ST . K R SR AT 20%
SRR AL (total body surface area, TBSA ) III &
Zety (heth ) BERL, 22 ) v S o A1 Bp B 1 il 5 e
Vil e AL U T KRS A R, MR
U e 4RI, BEMLIEE 48 R R 96 C/K IR
B B FAS 15s, HI4E 20% TBSA M EREMG (5
Yi) BERL, e R, B ZIFE TS S i o g
2 x 10° CFU/ml A9 4 2% {5 5 i B ATCC 27853 B i
S50l Py 12 HR BUORIEST 72400 F1 oA R 04 49
ASGIEA T 25 B FURRIESAE , {0 MIEH 4 ( Normal 41 ) .
132 /v 54525 ¥ i Dhd iy 48 HK BBEHL
oy AR AL (Model 41 ) . fiK5f & RZ 41 (RZ-L
4, 3mg/kg RZ) . mifliE RZ4 (RZ-H 4, 6mg/
kg RZ") FIE 74+ RZ+Notch-1 7% 7 Jagged] 4H
(RZ-H+Jaggedl 4, 6mg/kg RZ+0.67mg/kg Jag-
ged1") | 44 12 2. RZ 5 Jagged] ¥R &
ki B 0 77 =X, T s B 2045 25, Model 415
Normal ZH FE bk 545 1 A AR K .

133 bRAHIRAE . 4525 120 )5, I K BUME i 1
P 2B RR I, R =S BKIBUM 4ml J5 2053 B I
W, PRIETE —20°CIR . HHENL LA SL T A K
S, I BGE M B A2 4em 24y, AEREER
KGNS, RRABEPLEEE 6 FA BRI Ml iz 41 4
TE dg/dl ZZ RS h A2 ) 4% R BURY R0 41 2k
BAE —80CHATHAT

1.3.4 HE Y& 0 U052 18 s 27 A8 fb . B 1.3.3 [
ER AL, AT AR YRR HE Jefa,
TE B ™ AL LU Bk, TR T A B
PETESr . INRIER L . 246 . M bR ARSI
FHEIATH, 53 h0 ~ 59, 431 ~ 64y, B
PRTEA bR SCik [13] AH—2L
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1.3.5 ELISA £ L5 N &% . D- ZLERFI DAO 1)
K B 1.3.3 AN, HIRNEER . D- AR
Fi1 DAO ELISA 7 & vt - b T4, R i i
HINEEER . D- FLERFI DAO /K F-,

1.3.6 ELISA ¥: 461 [0l iz 41 21 TL-6, TNF-o, MPO
K B33 I RAF I I I 2L, A T 1
PBS, #5513, FMR IL-6, TNF-o, MPO ELISA
WA & B R AT B, A ] i 4 20 TL-6,
TNF-a , MPO 7KF-.

1.3.7 RT-qPCR % £ I [1] 73 2H 21 Notch-1 mRNA,
Hes-1 mRNA Zik: B 1.3.3 HiEmB44, % 1.3.6
1) Bl MU 2510 o I Trizol WA HX W17
HEU S RNA, &I 0 cDNA JE i 79 3. 5l
YIFES 3% 1. L GAPDH RN 2, flifH 24 it
B4 2H Notch-1, Hes-1 mRNA AN F15E .

=1 Notchl, Hesl 5|#1i%itF %!
HH el
Notch-1 5’-GTCAACGCCGTAGATGACCT-3’

F
R 5’-TTGTTAGCCCCGTTCTTCAG-3’
Hes-1 F 5-TTGGAGGCTTCCAGGTGGTA-3
R 5’-GGCCCCGTTGGGAATG-3
GAPDH F 5’-ACCTGCCAAATATGATGAC-3’
R 5’-ACCTGGTGCTCAGTGTAG-3’

1.3.8 Western Blot £l [1] 7 2 21 Notch-1/Hes {5 %5

BRAH 8 6k I 1.3.3 80 °C & 1 [l g 21
21, I RIPA 2k, B OPRHIEZ EE A RN
BCA VR TR A &, BERCHIKT S, WEARE
#| PVDF i I, &P 2h, il A Notch-1, Hes-1 —¥t
(1 :1000) 7F 4°CTFBEE LR, W HIMAMR —
Pr (1 : 2000) EFR TRERIFE 2h, BAZERG
WEAT A, L GAPDH N2, i FHEERRS R AL
PR 555347 Notch-1, Hes-1 Z 5 UK (E .
14 Gt Fob ARLREREIEHFE IESS
fi, KJH GrapahPad Prism 7.0 #1741 471, LA
B+ iz (xxs) T, M HECRHHNE
T 50, HE— WP ELECR ) LSD-t K5, DL P
< 0.05 ESEAGIEE L
2 &R
2.1 RZMKBMiBRIEFZEHGH 0 W 1,
Normal 41 KRR, W b A EE ) IE
HEZN BT 5%, T DL Z AR, R LA S 3R 5K
5. Model 414G T WL B A0 Y%, A
ERER, " ILRER s, dara gt HRKE
RYEMMIZNE; 5 Model 4HAHH, RZ-L 4. RZ-H
2H A B RSB AT BTt e, R AT D /b o 44 i
%, EAEERZMIRAIN, RYEANIRIEE,
Hr RZ-H A Bymis - . 5 RZ-H 441,
RZ-H+Jaggedl 41K ERA 26 B0 e, Zh 62 4
MfivEE 2, RMEIIZIEN £ .

e T < R
y SR T s y
R~ ot oy
R N
:

RZ-H+Jaggedl 22

B 1 HERBEARKXBRBEREFEN ( x200)

5 Normal 414 b, Model 41 1% &5 B35 45 0F 43
FF & (530048 43 vs 1.00£052 4 ), 5 A
43 X (=37.779, P < 0.05) . 5 Model

HAH I, RZ-L ZH. RZ-H 41 % b 45 155 17 43 [ A%
(3.25+0.29 4%, 1.60 +0.18 4% vs 5.30 + 0.48 4% ) ,
S HA %1% 3 X (=18.011, 32.507, ¥ P
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< 0.05) . 5 RZ-H 4L, RZ-H+Jaggedl 4%
PEAR A PE 3 THEs (3.85+£0.40 43 vs 1.60 £ 0.18 43 )
ZRHAGHFEX (+=19.768, P < 0.05)

22 RZAM KRR ik AiFE. D- LA DAO K-F 489
Hrotr W2, 5 Normal 414H L, Model £H IfiL I P 75
#. D-FL F1 DAO /K37t i, ZREA ST
= X (126510, 47368, 32698, P <005). 5

Model ZAH ., RZ-L 4. RZHHNFHZ. D-FLEH
DAO 7K ¥ B Ik (26967, 20452, 19.709; 42403,

18689, 28594) , RZ-H #5 RZ-L H L NFHE . D-
FLERFN DAO /K- &G (=13485, 22.694, 9.905) ,
ERHAGIHFEL (P <005) . 5RZHAHMIH,
RZ-HHJaggedl HNFE . D- ZLELAI DAO 7K F-H57HR;

Z S HAG R X =16.052,26.837,8622, P < 005 ),

2 BEARMBERNZE. D- ILEEFI DAO KFELLE (n=12, X+s, pg/ml)
WiH Normal £ Model 4 RZ-LA RZ-H 4 RZ-H+Jageedl 41
NHEZ 6248 +3.23 135.69 + 16.24 11645 + 1.40 79.21 821 12354+ 10.68
D- 7L 752.06 % 25.29 1403.58 + 68.97 1132.49 5030 820.35+31.59 1189.47 £ 49.26
DAO 58.52+443 137.55 £ 12.37 9238 +8.16 6844 +721 89.28 +7.70

23 RZATKRA=HALIL-6, TNF-a F= MPO K-F
#%e W3 3. 5 Normal ZHAHEL, Model 2H [Ri72H
4UIL-6, TNF-a Ml MPO K FEFHm, ZREASIT
5 (136360, 31357, 24643, )P <005) . 5
Model 2 #H &, RZ-L 4. RZ-H 4 IL-6, TNF-a #
MPO KA (19556, 19.832, 9.022; 16.723, 9.087,

20.866) ; RZ-H 4] 5 RZ-L 4 tt % IL-6, TNF-« Al
MPO 7K i 2 FEA (10276, 7.701, 11.779) , %
SHASSFEL (B P <005) . 5 RZ-H4HMLL,
RZ-H+Jaggedl 41 IL-6, TNF-o A1 MPO /KTt , 2
SEASHFE X (=13.291,4.914,12.789, P < 0.05 ).

x3 BEAKXREFALR IL-6, TNF-« 1 MPO 7KFELLE (n=6, X+s)
BH Normal 41 Model 4 RZ-L 4 RZ-H 41 RZ-H+Jagged! 41
116 (ng/ml ) 21.32+3.66 186.45 + 1637 143.05+11.23 96.38 +7.30 156.74 £ 12.57
TNF-a (ng/ml) 15.52+1.03 16337 + 11.40 120.83 + 14.39 84.52 + 12.54 107.69  13.10
MPO ( Ufml) 2354033 8.94+0.92 6.51+0.70 3.36+0.35 6.78 +0.76

2.4 RZ*F K R A48 2% Notchl, HesImRNA % ik
% U3 4. 5 Normal ZHAH L, Model 2 W17
20 2 Notch-lmRNA, Hes-1 mRNA £ikFH5, 25
HAG X (14294, 16.165, 4P < 0.05) .
5 Model 41 #H [, RZ-L 4. RZ-H 41 Notch-1
mRNA, Hes-1 mRNA FiEFFAL (£=5.651, 10.471;

4435, 10443 ) ; RZ-H 41 5 RZ-L 41 I % Notch-1
mRNA, Hes-1 mRNA ik i Z A ( =4.820, 6.008 ),

SEAGIFE (P <0.05), 5RZ-HAMLL,
RZ-H+Jagged] 41 Notch-ImRNA, Hes-1 mRNA % ik
T, 2REAGIEE N (6814, 6.866, ¥ P
< 0.05) .

x4 KAKXREIAAL Notch-1, Hes-1 mRNA FiEHIELEE ( n=6, X+s5)
BiH Normal 4 Model 41 RZ-L 4 RZ-H 41 RZ-H+Jagged1 41
Notch-1 mRNA 1.00+0.10 1.86+0.19 152+0.15 123+0.13 1.640.16
Hes-1 mRNA 1.00£0.12 2132021 1.82+0.18 140+0.14 1.88+0.19

2.5 RZ % K R & 8 48 2% Notch-1/Hes 12 5 i 35 48
*EORAGFm WS, 5 Normal 2 L,
Model ZH K BRIz £H 24 Notch-1, Hes-1 8 AT 5,
2SS BAGFE L(1=27.043,22.612, ¥ P < 0.05 ),
5 Model 44 kb, RZ-L 41, RZ-H 21K 174141
Notch-1, Hes-1 75 [4 ik &A% (£=13.055, 21.448;

10.095, 23.823) ; RZ-H 415 RZ-L 41t K0l
ZH 21 Notch-1, Hes-1 & 1315 b Z A% (1=8.393,
13.729) , ZRHASGIT¥E L (P <005) .
5 RZ-H 4 # kv, RZ-H+Jaggedl 41 K B [0l iz 4H 21
Notch-1, Hes-1 FHHF TR, ZRHAAFRIHFE
X (12123, 15344, ¥JP < 0.05) .

x5 BHEKRRMEFHELR Notch-1, Hes-1 FSEHBAXEZERIEMLILE (=6, x£5)
iH Normal 41 Model 41 RZ-L 4 RZ-H 4 RZ-H+Jagged] 41
Notch-1 &H 0.21£0.02 0.79+0.08 0.51+0.05 0.33£0.03 0.59 +0.06
Hes-1 %11 0.32+0.03 0.88 +0.09 0.63 £ 0.06 0.29+0.03 0.67£0.07
RIS o 4 BERE S RUBE 0 JE UK IR RIS S vy, 8 B

FRTEAE 2 BEAE P22 RO DTSSR FIME AT, etk

e Z 8 B IR LR G k. 2fPEse, B
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SEMEIE R AR BRI EZ —, WEEZHE
TIE R it 2r A AE Ut ekt U AE R Be i i 2
PN T2 AN 1) S AT 1240 4 7 S 411 AN ol 2 v
JI45E 7= A JRE R T TNF- o, TL-1 Z530F AL I3RS,
AR IL-6, IL-8 5 TRy £ U, MPO &+
PERLAN AR Sk, 2 S i e M 4 i Y
fabr U MINEEER . D- FLER AN DAO J i 2 it
BittbrE Yy, HMeEEIE B E B R E . A EE
i o 1 LT O IR 7 ) O e & = R N ) S e
R, BAK BRI 0P T, s N
% . D- ZLA I DAO /K K I ZHZ IL-6, TNF-«
FIMPO K238, HE Y] WA 3G IR 597
AR ERENMIRIE . 52 30ms%s U iR —EL,
Ui e I B 4SS 780 K BRUAE AR ™ i 1 AR s I AN
G, PRI ST B

PEfiE, /Nl RZ Ges T RTIRRIE, nIAT
MRSk RS Y. BB a1k
B, ARAETNH RZ R A R G I B AR e TR AR R
HARRTHIE IR, bR )5 B i Thaeik g B [,
RZ fefe 4 = MR /N BRAENG %5, 38 o 4 4 1l fii
PrBEEREbE | IR RAE | B AR TR
U A T R AE B S A B4 455 Y. ARHIFSE KB, RZ X
T MeEERER Y R BRI 1 1145 B — 2 B i
YER. DA E45 30, RZ SHIREEIEA S . %
GRS ERGBEH—2 #/8 RZ fEAR R AT HE
HTBIT MR AE

Notch £ FUZANMIAE K & B HEZ IG5 %
REH, 25 T 400M B 4IRS RAE AN L5 R,
N5 S S RERE T B R TR B B E AT 22,
AHMED % V5 & B, #i Notch {553 i 7T A
TEFMARIRTE S0 R BUH Rt BRI E R . R
IR PRSI, 4] Notch 15518 A9 S0 1505
AR iR 0L P T 5/ NS S 2 A Ak ) M2 8
A, SRR BRI S FE R . ARESE R,
AR Pz ZH S P Noteh-1, Hes-1 ZRHFA R =K
-, $i7R Notch-1/Hes-1 15 5-38 % 75 be 01 ik #:0 K B
TS . H RZ RERERRIRLE MR AE K BRI A ZH 21
Notch-1, Hes-1 #5H ik, HEM RZ 7EHehMeRIE K
LR AT A ] Notch-1/Hes-1 {5553 #% . Notch-1 J#1%
7] Jaggedl J55 I RZ X et MeaihE K FUmIE Hh 1Y
TRIPYERT, RS T LA, 485 RZ nlRB @]
Notch-1/Hes-1 5 5, M AAEFF 1=, FRIK
YUEIT K, W AR R SRR

g L Rrik, RZ nREE i #03] Notch-1/Hes-1 {55
IR O MBI BRI e i, betiaie
FHE H B S B9I6TT A RZ B RV FH A T3
SERRIE. SR, RZ 2B RIS b

e B AR RIRCR , b ds 2D RTTEK )
Mo N TR AR PNET TRBCR, T B E AN
R, RIS KRR K SR A E AR o A
o 5351, RZ U e i R Ul 145 s e
FREA HAER S T2, B PRT.
Sk
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