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Curcumin alleviates indomethacin-ciprofloxacin combination-induced small
intestinal injury in mice by modulating Treg/Th17 balance and synergistically

treats severe traumatic infections

CHEN Daiqi'?, YU Jing’, XIA Yu’, LIU Guochang’, WANG Haiyan’, LI Suiyan', YAN Jun’ 'School of Life
Science and Engineering, Southwest Jiaotong University, Chengdu, Sichuan; “Department of Special War Wound,
State Key Laboratory of Trauma and Chemical Poisoning, Daping Hospital, Army Medical University (Third Military
Medical University), Chongging, China

[ Abstract] Objective To investigate the effect and underlying mechanisms of curcumin (CUR) on
small intestinal injuries associated with severe traumatic infections after combined treatment of ciprofloxacin
(CIP) and indomethacin (IND). Methods Adult male C57BL/6 mice (8 weeks old) were randomly divided into
(10 animals for survival rate observation, 10 for other indicators) control group, model group [hemorrhage+
fracture+Pseudomonas aeruginosa (PA) infection], IND+CIP treatment group, and IND+ CIP+CUR treatment
group. The survival rates within 72 h post-modelling were observed across all groups. At 24 h post-modelling,
peripheral blood samples, small intestinal tissues and mesenteric lymph nodes (MLN) were harvested. Small
intestinal length, hemorrhagic status, and adhesions were also observed grossly in each group. Bacterial load
was determined via dilute plating. HE staining was used to observe histopathological alterations in intestinal
tissues across groups. ELISA was employed to measure the contents of inflammatory cytokines, 1L-13, 1L-6,
IL-10 and TNF-a in the serum and small intestinal homogenate of each group. Liver, renal, and cardiac
functions were evaluated by measuring key biochemical indicators. Flow cytometry was applied to measure the
percentages of IFN-+v, IL-4, TGF-B, and IL-17 positive cells within CD4" T cells in the MLN. Real-time
quantitative polymerase chain reaction ((PCR) was performed to detect the mRNA expression of forkhead box
protein P3 (FOXP3) and retinoic acid receptor-related orphan receptor gamma (RORy) -t in each group.
Results  Both the IND+CIP treatment group and the IND+CIP+CUR treatment group significantly improved
survival rates in mice with severe traumatic infections (P<0. 05). CUR addition reduced bacterial load in the
mice (P<0.01). The IND+CIP treatment group exhibited small intestinal injury, which worsened over time,
manifested by elevated contents of TNF-a (P<0. 01), IL-6 (P<0. 05), and IL-1B (P<0. 05) and decreased IL-10
(P<0.01) in the small intestine tissues, accompanied with pathological damage in the small intestine. The
IND+CIP+CUR treatment group had significantly reversed small intestinal injury, reduced inflammatory factor
levels (P<0. 01), and restored normal small intestinal structure, showing no significant differences in relevant
blood biochemical indicators when compared to the IND+CIP treatment group. The expression of FOXP3 was
increased and that of RORy-t was decreased in CD4" T cells from the IND+CIP+CUR treatment group than the
IND+CIP treatment group (both P<0.01). Conclusion The combination of CUR with IND and CIP can
effectively alleviate severe traumatic infections, while antagonize small intestinal damage observed in IND and
CIP therapy, with no significant adverse effects on vital organ functions. This mechanism may be related to the
balance between regulatory T (Treg) cells and T helper 17 (Th17) cells.

[Key words | curcumin; indomethacin; ciprofloxacin; intestinal injury; regulatory T cell -T helper 17

cell balance
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7 A A3 T BOLAAR 5 0 S A 3 2R A, L 2
EIF s 0 1] G I WA UE 1 T = € IR N
D 5 B RO A SRR AR, AT | R SR e i — 2R 9 52
Zei O Ja Fi A b g DR A E R AT R E 2 E
TEVR 1) 2 JEB v 4 S A R R R Ak BR B
Ho VBN FEEFRBIEE , LU Naiti h 59
B AN 2 e B E TS R, B i N K
() 4 TR 7T R 2 Sk A AL Y B R N IR PR L 51 R 5
2R A BRSO

JE 5 /& It & 24 (nonsteroidal anti-inflammatory
drugs, NSAIDs) B¢ AT AE 202 “ W 5 R ITIR "B iR ™ &
) 17 2% e 1) A RS BT e B, W] Wk 3
(indomethacin, IND) Bt F 32 N ¥ & (ciproﬂoxacin,
CIP) AT £ /3 A £ S e /N BRUEF 37 23, AR A E S g
JE R AN VR T, Lk i 24 40 156 FH SR X o A
OFF B GO ) BT RE A K I B3 Y dE— 2
5830 & B, IND 3K H CIP w] fig 38 1o % R WL B 3- U il
(phosphoinositide 3-kinase, PI3K)/ZE H 4 i B (protein
kinase B, AKT) {5 518 % & 15 5 W5 20 Bt 2 g ol 3 7™
OGRS N RIS . NSAIDs Fl4T A 22 16 FH 4 s 7
et R [ BP9 e A5 3] 1 4 0iE , NSATDs FIHiA: =k
FH S IO MRS 2 R AR T e R &
1Ml , NSAIDs 775 /™ 8 B I A A B O, I H 2315 5
AN T A TR A A e | A A B AR
L S B R B O R A7 s O
I, NSAIDs 51 & 09/ BIAE FHTE — & B BRI T
NSAIDs BRFHHAE 2R A A

22 ¥ R (curcumin, CUR) ¥ A i & & kL £ 8, 2
— BT Z R Y 2y G M 2 e A, B
PR PR IR B0 AR 2 IR B SR A
FITFSL, CUR AT 75 % 0L B 18 0 P & 45 A 35 1R
N 22 ¥ R ] 38 i P T Toll B 52 1K 4 (1oll-like receptor
4, TLR4)/#% A ¥ B (nuclear factor kappa-B, NF-kB)/
1% 25 F 1 (activator protein 1, AP-1)17 5 i i #1 il
IL-1 . IL-6 \IL-8 M TNF-o FE4iE 58 [H 577 A=, 203 RAETE
J% 9% (inflammatory bowel disease, 1BD) Fli5t 3 P4 45 1%
# (ulcerative colitis, UC) %\%‘E%“Hﬂ . %4, CUR
Xof B 2 A0 Bt B AT AT VR, CUR AT LAGH 3 4 1 A 5
R4 (dendritic cell, DC) FYH 54 T 4l (regulatory
T cell, Treg) Fa 2, 2722 iz 18 T 2H B, 236 DL 2 SR AR
it 12 £l (dextran sulfate sodium salt, DSS) 75 & A9 4%
RFFHE . SR, CUR 76 B R IF 30 7 S W vp 3
NSAIDs 51 & /Mg A /e - FHLEATE 2

ABESE B TESRTT CUR BKHT IND 1 CIP R Y7 ™ Al
PG AT Ot e Pk OB IA CUR J& 5 76 H:

H T LSS BT IND 514 B/t 73, 4855 CUR AR
HLA, S e BRI R B iR A R R R IR TG
583 ML A S T 8 %

1 HESF®

1.1 %Eshéhbdik

CS7BL/6 74 1 (wild type, WT) HEVE/NER, 8 JE i
A5 5 20~30 g, W 13 38 DUAR A= W) B A RS W) (v [
Abnt) . SR E TR A A R R B B S S sh )
G SPF A5 1F T 23 JE 15, Bl PR IELEE 25 °C R 50%
TEH BT WG S R 5 G BR IR ] 81 00-20:00) , H H
PEETOK o /NS A BEAL I3 14 41 %] IR 2 (control
group, CON) A1 153 4 (trauma-infection group, TI) [ 2
ML+ B 7+ 2R AR L R (pseudomonas aeruginosa, PA)
JE&YL ] (IND+CIP {397 41 F1 IND+CIP+CUR JA Y7 4 .
o A AR SR S AR 2 10 1 76 A R e FE AR A TR TR
VIS R v J3E Py AR A T A 7 AR AR A A
S, R 8 H o PA MR 4575 B R A Al B2 2 B st A=
Yo 20T 2 G o A S AR Bl 2 A B R S s )
A 4G B A 22 51 St (AMUWEC20237369) .
1.2 I

IND Fl CUR I [ 5% [ Sigma 2 ] ; J2 F S £4F 4k
(carboxymethylcellulose, CMC) I H 2 v Ak (H[E) 5 7]
Bl ELISA 77 & 11 5 H [ BOSTER 2 7] ; PBS Il F
[E BOSTER 2 7] ; TRIzol Reagent 4 3 H A TaKaRa 2>
F] ; Prime Script RT reagent Kit with gDNA Eraser I
SYBR Premix Ex Taq 1114 B H 7K TaKaRa /A Fl ; 519 H
R T AR W) TR PR W) B 2140 A 24 F
R RWAEY AR ZRPEN AL R EAT;
LB [EA AR SR TR 7 L8 = RAEWH AR A
0.9% 4= #L 7k Wy 7 14 )1l B8 245 2> 7 5 Biotin-
Antibody Cocktail 1 Anti-Biotin Microbeads W4 [ 1% [H
Miltenyi 23 & ; RPMT1640 15 5% 50 [ 211+ fl A4 4
TREA PR A i 2b s e A LA ) BIAE s =5 (F
HE PERANWEER B A BRI AR
2T 570 wm 2L I FIC B NEST 23 7] 5 240 [
5 R R & (500% ) 1 [ 26 [ Invitrogen 23 7] 5 PE-
IFN-vy. PE/Cy7-1L-4 . APC-TGF- . PerCP/Cy5. 5-11.-17 ,
FITC-CD 4 K AH IO Gk i ] B %) 1 22 W S5 56 [
Biolegend /v ] ; Fixation/Permeabilization solution 7/l
Perm/Wash buffer 4 [ 3¢ [# eBioscience 23 ) .
1.3 PEalp R RN E S

W FT AR PA BRI TG T — UV 2 b PR i B/ D 1V T
WAE LB [EARRE IR 58 TR 428, SR I F 1 A 451 il
A 37 CHEFRAHREFE 24 ho (R FRIER VIR AT WL
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() TR I8 TG, TE A 2 AR I, B K A TR 7%
FEA R 15 mL LB ARG SR A9 50 mL 25048 T, AN
KR FE MR 151 000, Bl Je b 2548 15 772 3 A9 50
B IREE IR A BEIRIE R 37 °C, N E 0 7] 30xg,
PER LR (16 h, LB ARTEIC N FE) o BRI IS A
e DML TR I 250 7 300 Xg T &0 10 min,
P e e AR 3 S P L I A AR B K R
B ORATIRS)) o« WAL 200 wL A E T 96 £L
A, A Bl R ASCr I AR (TR0, AR AR I 2
FEINAGE B A2 R KRR B 2 1. 25%10° CFU/mL ¥ J&
A

K< /5 3 R A R I T B A s EOR /N B
U O B L SCG T B e AR T RN B
LIRS, SEE PN B 80388 3k B, O [ 2 R
B, R g s o 4 P M 0 g ok ol AR R 7 1. 5 ¢
7 FUL IR I LI, , 2 1L 2504 AR 0T £ < 0. 6 1 H 5. 5 ik 5
AL I 2 I P B R 58 g i e s 3 o, PR REE 264 7 1
I 5 Bt 37 RIS 3 M 3 S ) /0 BRUAR PR b i A R K
300 wL (B 1k 2% AR ) 5 P 1k 1 B e B0 BRSUS
JEE 5B T, AR5 K /N B [ R 4k ek FH Ok O
J8 ) e R Ak 00 5 2 b 1w /0 R P s 3 S0 3 A 1
AP . WE /N BRUAEAE 3 I L TR VR A £ (50~
12.5 wb) , i35 72 h /N BRBE T R 5 e 1 70% /2
A7, BBl ST /0N BRO™ B A TR e s 7
1.4 A AFIE

¥ 1.3 7 4L . IND+CIP 33 Y7 2 F IND+CIP+
CUR JAI7 4LAE A R 2 ST Ji ~7 B UEAT 8 IR 25 24 . IND 7
010 me/kg, VAN CMC, 2525797 X 0 HEH s CUR
14 200 mg/kg, W N CMC, 25 25 97 20 18 s 1 5 5
CIP 5 4 10 mg/kg, ¥ 7 A BRER K, 25 2507 SO0 1
WEEST . 124 hAb 2 13k, BERR 1 h W45 2 /N BRUAEAF
ARBE, FEVLEZ 72 b
1.5 @HHFTiH

Fie 1.3 7 P L 24 h S BUME Uk R /N BUHE IE 41
I . SR M BEUR AR AR, 7R A & A R /N R
S AR RS 107 107 TR AR  EAS R 100 pL
B b (B2 A B 3 A , FH— R R 8RR
A7 PR L 1] AR A T T B AT IR, (K B
B8 s R TS AR 37 CHEFRAH , H 9% 18~24 h;
FETHR A H PRI AT DL %) B BV I, ) TRV R T A
1.6 /AL RIS

e L3 @A, 24 hEBUR, BUN I 4H 40 5%
NG, AR BAR K wh e B 2 o e N 2, —
H 4 %2 BHEEFE (HE Wi 15 cm A 2~3 cm) ,
IR E 24 ho B AL E S /NG B KSR,

SR 5 2 50% . 70% . 80% . 95% . 95% . 100% . 100% T4 K
BRI FEATIK , & EM 2 h, =B A1 h(3 29, 5k
JEEATAIE U1 R HE e €8 B A, A WA A 4
PRZE I IR, R 422 BR Chiu” s B 26 B30 403 07 4315 1dF
TPty . WARCE T MR 015 O , 1o — 3t
O35 P B R VI3 0 95 906 T T[] Bk v
VRO 190 BB Tl b R I v (it P40 2 95 4%
B T i B SR i B L ISR VE 40 3905 L e Se e vk
VIR 4 9 [ A T2 i 5t L 0 Bz At It R0 o)
RE &
1.7 ELISA #m]

137 A, 24 h S BOE 2/ BRI BIE If,
TR FERHE 30 mine fITEE L 77300 Xg B0 10 min,
RV T VA BT 5 A AR A BN A
21, KBRNRI R B2, A BEER /K FH A0 5 A F 1 ol i
10% 213, AEAR TR N 250 77 300 xg T 20> 10 min,
W EE o R ELISA ARG A 20 03 ANz 215 v iy
IL-18 IL-6 . IL-10 F1 TNF-a 7K~F-
1.8 i A ALIE ARK M

e 13RS 24 h S HRAS 20 BRI HEE af 1) 45
L3 5 45 41 10038 2 /0 500 Lo HEAT I3 A AL FE A ke
W, 4 045 Fr 2 - 58 H (total protein, TP) | FH 2K H
(albumin, Alb) . Bk & H (globulin, GIb) . FH/EK It &
(albumin/globulin, A/G) . B JH 2T % (total bilirubin,
TBil) . H#ABZT % (direct bilirubin, DBil) | [i]$H4T &
(indirect bilirubin, IBil) | K [7] 2 & M2 & ik % 7% B
(aspartate aminotransferase, AST) TN 2 ik 2 J& 54 75 i
(alanine aminotransferase, ALT) . AST/ALT (AS: AL) .
B P % 2 [ (alkaline phosphatase, ALP) | L-vy-7% & fit
HEHEFL i (gamma-glutamyltransferase, GGT) 3 B j: JR
2 JLET (creatinine, Crea) . R Z/JJLET (urea/creatinine
ratioU/C) ;0037 « LR 14T (creatine kinase, CK) . JILARTL
Jif§[] T_[i-MB (creatine kinase isoenzyme-MB, CK-MB) .
a- 32 T R B & B (hydroxybutyrate dehydrogenase ,
a-HBDH) .
1.9 CD4'T e LA G 4 reien

2 1.3 7R R, 24 h S B 2H /) B &R B
2 (mesenteric lymph node, MLN) , BfF & J5 25002441, 11
MER, AN EE LS mLEPEN, M8 1| mLE;
BE HR) A UL B A5 R NI 2 w L 40 PR i
M (500%) 5 i HEWR A , 75 37 °C, 5%CO, T i F7 4~6 h.
A MLE B S, IS 0 77 300 Xg #5010 min £ 13
FEFLNINA 200 pL KRBT , TR 25 % IR £ 20 min;
A FITC-CDAHLAAR VKIS 20 min; MILAGE & PBS PR
B0 A8 A 100 pL Fixation/Permeabilization ji 7] ,
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RAIET 55 2 KA 1 mL 1XBD Perm/Wash buffer 35 2 7%
(300 Xg FEL> 10 min, 35 s B MILA 200 wL K FR
MY, TR 205 28 IR B 20 mins 32410 B4 A 1wl
Pt & (PE-IFN- y; PE/Cy7-I1L-4; APC-TGF- B; PerCP/
CyS. 5-1L-17) ; VK ¥ 20 min, il A 1 mL 1XBD Perm/
Wash buffer & 1 X, 185, 300 Xg T &0 10 min, # I
T, B4 A 500 WL 1xXBD Perm/Wash buffer/PBS,
AT, 2R FH Ut = 20 M A S 4% 41 CD4” 248 g v TFN-y
IL-4 TGF-B FITL-17 FHEEAIM A 43 L
1.10 TregFe4H B T 240 82 17 (helper T cell 17, Th17)
AR E IR R RA

Fie 1. 3 L, 24 h R U A1/ BUMLN, & LR
IR RNA , 007 5 i cDNA . 5% 1 qPCR A 4% 2H /)N
L MLN 1 X 3Lk 2B 1 P3 (forkhead box protein P3,
FOXP3) Fl 4k B % 57 {41 5C IRIL AZ 4 y (retinoic acid
receptor-related orphan receptor y, RORy)-t mRNA F&ik
111 %it 5547

K JH GraphPad Prism 10. 1. 2 8k 4 347 88 11 Fi 4k
BT PR wes e o AR 25 52 R BRI 3R Oy 22
G301, P<0. 05 Fon 2 5 A G L.

2 #R

2.1 HYBEAATRS MG EDNREFE
AR SR SRR 25 J R 1) 02 i 2 A /N R
i I T B S TR R AARRR ) 1. 25%10° CFU/mLL PA R
RINFES TR 12,5 wL B (RIS AR ) 5 /N R
TN 70% FiA7 (P<0. 01) , B Bhey /) Bi™ H 41
PR (B 1A, J SRR B R IR .
R0 20 A L, 25 90 Bk 4H (IND+CIP 36 97 21 Fil IND+

-&- TI(0pL PA)

-®- TI( 50 uL PA) <00t P<0.01
—&— TI( 25 pL PA)

¥ TI(12.5 pL PA)
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Survival/%
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0 T T 1
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Time/h A

CIP+CUR ¥R 97 41) A= 77 3 W] 1 42 = (P<0. 05, ¥ 1B)
LT o 245 P M6k P L A B AR TR /N RO A A7 3 T TR
R
2.2 CURF IND #= CIP 52 A +T 3% 3% 47 i 20 R

20 P A0 SO A TR R, Y A IR B 10 fiF A A
RULH S 38 3 B0 132, 34, IND+CIP G Y7 41 -1 3%
HitE 354, IND+CIP+CUR AP 8 ol 114
7 5 44 A FE 100450, TIZLF- 23k it 15. 61,
IND+CIP {697 4 V- ¥ #0A i 0 3. 3/~ ; IND+CIP+CUR
BITATF YR = 13T (B 2A) . Bhgh Rie
7, CUR Pp[R] IND i1 CIP 36 H 0T 35 58 X PA (44 1 4
H, BRI T IND+CIP iY77 41 (P<0. 01, F 2B .C) .
2.3 CURME® E 445 &4 Rl b ity

HE % {8 & Chiu’s B 2 B P E 45 R B, 5
CON ZHAH Lt , TZH /N BR AR SR 00 B K i T 2 2Kk %
SETEEING IR N R g (B 3A) o AR /)N
i L Bz 1A 245 (B 3B) , /N #4059 43 5 CON 4]
B8 TR (P<0. 01) , EZER N /N 597 F1 9 0 4
IR /N 25 K R 52 4 IND+CIP 3697 415 T 44
BUARALL , {H IND+CIP 3G 77 41/ s BT 20 8 T 01405 /%
YugH (P<0.01) . #HJZ , IND+CIP+CUR A ¥7 40 /N
PiTE o FAK (P<0. 01, 1 3C) , /Mg K BE R & 1E H HL/IN
W E R R 5E % . 2, CUR B[R] IND BXJH] CIP A A
LYEREIAN ZE L Vi
2.4 WA B IpE ok KA TS AHE

£

ELISA K25 5 SR , 5 TI4UA EE , IND+CIP 33T
255 IND+CIP+CUR I3 Y7 4135 nl BEARAE 4 7 1L-18
IL-6 I TNF-a 7K - (P<0. 05) , 45 &5 31 % K 1~ TL-10 /K

-®- TI( 125 uL PA)

-m- IND+CIP+CUR i P<0.05
-0 IND+CIP

—¥ CIP+CUR
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|
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A: PA concentration exploration (n=8) ; B: Survival rates of mice in each combination therapy group (n=8). TI: Trauma-infection

group; PA: Pseudomonas aeruginosa ; IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin
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Figure 1 Survival rates in severe traumatic infected mice after drug combination treatment
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A: Blood agar plate (n=8); B: 10" Blood agar plate colony count (n=8); C: 107 Blood agar plate colony count (n=8). TI: Trauma-

infection group; IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin
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Figure 2 Antibacterial efficacy after drug combination treatment
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A: Length of the small intestine (n=8) ; B: Representative images of the small intestine by HE staining (n=8) ; C: Histogram

of Chiu’s score (n=8). TI: Trauma-infection group; IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin
B3 ZYEAREENGRENRNGRENE

Figure 3 Pathological changes in the small intestine in severe traumatic infected mice after drug combination treatment
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- (P<0. 05, 4) s IFh 25 B Z Ml ST 25 7
$£7R% CUR W3p[5] IND 1 CIP 556 FH A 041 4= 5 1 4R 0 fig
3 ABXF IND B FH CIP BT 9 35 SR %A BH 5 52 il
2.5 CURMBAK I G KR FRTF

ELISA Kzl 25 R /R , 5 CON M, TI 4 5
IND+CIP V&7 41/ Mz 2 3 e 48 4t i 17K 7 TL-18
IL-6 F1 TNF-o B & 7+ 55 (P<0. 01, Kl 5A B D), IND+
CIP AT 2H F AR RE W [ A 1L 5 48 E IR F /K7, (B3 T
/NI Ry 9 hE AT B AR AE R . AH s, IND+CIP+
CURIAITH/ING A H P IL-1B | IL-6 Fll TNF-o /K- 1 35
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A~C: Histogram of serum levels of TNF-a (A), IL-6 (B), IL-10 (C) and IL-18 (D). TI: Trauma-infection group; IND: Indomethacin;

CIP: Ciprofloxacin; CUR: Curcumin
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Figure 4 Serum secretion levels of inflammatory cytokines in severe traumatic infected mice after drug combination (n=6)
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A~C: Histogram of TNF-a (A), 1L-6 (B), IL-10 (C) and IL-18 (D) contents in small intestine tissues. TI: Trauma-infection
group; IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin
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Figure 5 Small intestine secretion levels of inflammatory cytokines in severe traumatic infected mice after drug combination (n=6)
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Table 1 Blood biochemical indicators in each group of mice (x+s)

Indicator CON TI IND+CIP IND+CIP+CUR
TP/(g/L) 54.70+4. 24 48.6=+1. 84 47.25+1.63 46. 60+2. 55
Alb/(g/L) 29.35+1. 06 23.35+0.92 22.95+1. 06 22.15+1.63
Glb/(g/L) 25.35+3. 18 25.25+0.92 24.30+0. 57 24.45+0.92
AIG 10. 17+0. 11 0.93+0. 01 0. 95+0. 02 0.91+0. 04
TBil/(wmol/L) 20. 40+0. 14 1.35+0. 64 1.45+0. 49 1.70+0. 71
DBil/( pmol/L) 0.40+0. 14 0.20+0. 14 0. 30+0. 28 0. 30+0. 00
IBil/( wmol/L) 2. 00+0. 00 1. 15+0. 78 1. 15+0. 21 1. 40+0. 71
AST/(U/L) 138.90+8. 77 699. 75+244. 31 549. 80+206. 05 540. 85+255. 62
ALT/(U/L) 55.30+0. 42 109. 05+3. 04 115.95+44. 48 87.25+3.89
AST/ALT 2.51+0. 14 6.36+2. 02 4.77+0. 02 6.27+3.21
ALP/(U/L) 234.20+9. 33 133. 40+54. 59 164.25+78. 14 123. 60+32. 67
GGT/(U/L) 1. 55+1. 06 0. 60+0. 14 0. 75+0. 07 0.75+0. 35
LDH 710. 30+31. 40 2 823.20+1 646. 71 2 073.45+1 099. 90 1 686. 30+747. 69
PA 9.90+5. 09 9.30+7. 64 10. 05+5. 59 9.80+7.21
Urea/(mmol/L) 11.72+0. 32 11.23+0. 62 16. 81+1. 70 13.769. 65
Crea/( wmol/L) 14.20+6. 08 13.90+8. 20 13.90+3. 82 12. 00£10. 89
u/C 197. 52+141. 96 279. 50£70. 05 234.11+155.78 256.20+200. 64
CK/(U/L) 1699. 05+119. 57 546 7. 10£3 136. 10" 2 856. 65£618. 79" 3264.70+2 419. 86"
CK-MB/(U/L) 356. 55+21. 85 543.70£125. 44 436. 90+50. 20 424. 55+98. 36
a-HBDH/(U/L) 232.00+15. 56 1112.50+707. 81 814.50+451. 84 625.50+294. 86

TI: Trauma-infection group; IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin; DBil: Direct bilirubin; IBil: Indirect bilirubin;
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; AS: AL: AST/ALT ratio; ALP: Alkaline phosphatase; GGT: L--y
-glutamyltransferase; LDH: Lactate dehydrogenase; PA: Prealbumin; Crea: Creatinine; U/C: Urea/Creatinine ratio; CK: Creatine kinase;

CK-MB: Creatine kinase isoenzyme-MB; o-HBDH: o-Hydroxybutyrate dehydrogenase. a: P<0. 05, b: P<0. 01, compared with the control group
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A, B: Relative mRNA expression of RORy-t (A) and FOXP3 (B) in mesenteric lymph nodes. TI: Trauma-infection group;

IND: Indomethacin; CIP: Ciprofloxacin; CUR: Curcumin; ROR<y-t: Retinoic acid receptor-related orphan receptor vy -t;

FOXP3: Forkhead box protein P3
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Figure 7 Changes in Treg-Th17 balance in severe traumatic infected mice after drug combination treatment (n=8)
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