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24 HUErE SD REBENL (BEPLECT ) 4 IRTARA . MREFAEBAIA . RERRIGITH, B8 H,
e B REAR AR B 45 4L FL (cecum ligation and punctue, CLP), 6 h 52 12 h Jg i KFEZ (30 mg /kg,
ip) T, RFARHFARILAE T W0 ]S4 T HFE A PEIK 24 h 550K BRI i iE D-FLER . ik
LR (diamine oxidase, DAO) 5. ¢ 555 FAR 1h i B8 ¥ (fluorescence isothiocyanate dextran,
FITC-Dextran, FD-40) 7K 3F; I 7 44 23 Ji 988 R %€ [H F-a ( tumor necrosis factor alpha, TNF-a)
4/ 2-6 (interleukin-6, IL-6) . 7§ % (malondialdehyde MDA) 7K M E ALY ALl (superoxide
dismutase, SOD) {fth, FEHERI/NAHHLHATHL I E 04T, Goit BRI R I 25007, &
R S5EFARALLE, CLP KR D-FLAR . DAO i&PE & FD40 /K P B F 5 [D-FLiE (nmol/
mL): (599.4 +£101.1) ws. (149.2+20.63), t=11.84, P<0.01; DAO (ng/mL). (302.1 +64.56)
vs. (76.57 £14.76), t=9.433, P<0.01; FD40 (ng/mL). (6664.0 +1437.0) vs. (1446.0 =
205.0), t=9.704, P<0.01]; $FEEYI A7/~ CLP A K BRIGHEE S E; Ba4id TNF-a, IL-6,
MDA KB B FHE [ TNF-a (pg/mL): (186.35 £20.43) vs. (58.76 +8.94), 1 =17.23, P <0.01;
L6 (pg/mL): (763.25+85.23) vs. (125.36+14.37), 1=22.54, P <0.01; MDA (nmol/mg prot) :
(29.36£3.27) vs.  (7.24£0.85), 1 =16.61, P <0.01], SOD j& # F&fi [SOD (U/mg prot) :
(35.75+6.53) vs. (73.26+8.35), t=10.57, P<0.01], Jomde B2 M e 7 S0 135 o D-31
2. DAO & FD40 (975 [D-2LM (nmol/mL): (330.1 £81.77) vs.  (599.4 +101.1), t =
7.086, P<0.01; DAO (ng/mL): (171.849.70) vs. (302.1%64.56), (1 =5.45, P <0.01; FD-40
(ng/mL): (3349.0+1167.0) vs. (6664.0+1437.0), t=6.165, P<0.01]; MY F BnKiER
WG EIE S A Ras Z W B in A b TNF-o, IL-6, MDA K [TNF-a (pg/mL):
(95.37 £12.68) vs. (186.35£20.43), 1=12.29, P<0.01; 116 (pe/mL): (354.27 £46.27) us.
(763.25 +85.23), 1=14.45, P<0.01; MDA (nmol/mg prot): (16.27 +3.14) ws. (29.36 £3.27),
£=9.831, P<0.01], i SOD iHM: [SOD (U/mg prot): (55.35+6.23) vs. (35.75+6.53), t=
5.522, P<0.01], 5% KFFFN CLP 5 5010 7 7 B 5 B D g oA R VE T, JCHLIR vl 58 5 il 48
HE AR LRI 3G

[R$EWR] Koz WKEEAE; W mIlag; D-7URR: —Meelbil; 2O mmmEh R, 20,
E=RLANR

E€WE: HEARFERESE (81501710)

5

Protective effect of Allicin on intestinal mucosal barrier of septic rats Gao Min, Xiao Xuefei, Peng Yue,
Xiao Xianzhong, Yang Mingshi.

Department of Emergency and Critical Care Medicine, The Third Xiangya Hospital, Ceniral South University,
Changsha 410013, China

Corresponding author: Yang Mingshi , Email : xyyms2004@ 163. com

[ Abstract] Objective To investigate the protective effect of allicin on intestinal mucosal barrier of septic

rats so as to explore the possible mechanism. Methods Twenty-four male SD rats were randomly ( random

- 167 -

JHe BE AE



>

- 168 - e

©

BE~A 2R 2016 4E 2 A 5E 25 455 2 ] Chin J] Emerg Med, February 2016, Vol. 25, No.2

number) divided into sham, septic model and allicin treatment group. Septic model was established by cecal
ligation and puncture (CLP) in rats. Rats in the treatment group were administered with allicin (30 mg/kg, ip)
at 6 h and 12 h after modeling, while those in the model and sham groups were treated with equal amount of
saline instead. Rats were sacrificed at 24 h and the serum D-lactic acid, diamine oxidase ( DAO) and
fluorescence isothiocyanate-dextran ( FITC-Dextran, FD-40) were determined to evaluate the intestinal mucosal
barrier function. The levels of tumor necrosis factor-a ( TNF-a), interleukin-6 (IL-6), malondialdehyde
(MDA), and the activity of superoxide dismutase (SOD) in intestinal tissue were measured. Histopathological
changes of intestinal mucosa injury were assessed by Hematoxylin-eosin staining. Results ~ Compared with the
sham group, levels of serum D-lactic acid, DAO and FD-40 increased significantly in the CLP group ( D-lactic
acid: 599. 4 £101. 1 vs. 149. 2 +20. 63 nmol/mL, ¢t =11. 84, P <0. 01; DAO: 302. 1 +64. 5 vs.
76. 57 +14. 76 ng/mL, t=9. 433, P<0. 01; FD40. 6664. 0 +1437. 0 vs. 1446. 0 +205. O ng/mlL,
t=9. 704, P<0. 01); intestinal morphology damage occurred in the CLP group; intestinal levels of TNF-«,
IL-6 and MDA increased greatly (TNF-ac: 186. 35 £20. 43 vs. 58. 76 +8. 94 pg/mL, ¢t =17. 23, P <O.
01; IL-6: 763. 25 +85. 23 ws. 125. 36 £14. 37 pg/mL, ¢ =22. 54, P<0. 0l; MDA: 29. 36 +3. 27
vs. 7. 24 £0. 85 nmol/mg prot, t =16. 61, P<0. 01), while SOD activity reduced (35. 75 £6. 53 uvs.
73. 26 £8. 35 U/mg prot, t =10. 57, P<0. 01) in the CLP group. Allicin treatment greatly inhibited the
increase of D-lactic acid, DAO and FD-40 levels in rat plasma caused by CLP ( D-lactic acid; 330. 1 +81. 77
vs. 599. 4 +101. 1 nmol/mL, t=7. 086, P <0. 01; DAO; 171. 8 +49. 70 vs. 302. 1 +64. 56 ng/
mL, t=5. 45, P<0. 01; FD40. 3349. 0 +1167. 0 vs. 6664. 0 +1437. 0 ng/mL, t=6. 165, P <O0.
01); intestinal morphology damage was improved in the allicin treatment group; allicin treatment greatly
inhibited the intestinal levels of TNF-«, IL-6 and MDA and preserved the intestinal SOD activity compared with
the CLP group (TNF-a: 95. 37 £12. 68 vs. 186. 35 +20. 43 pg/mL, t=12. 29, P<0. 01; IL-6: 354.
27 £46. 27 vs. 763. 25 +85. 23 pg/mL, t =14. 45, P<0. 01; MDA: 16. 27 +3. 14 vs. 29. 36 +3.
27 nmol/mg prot, t =9. 831, P<0. 01; SOD: 55. 35+6. 23 vs. 35. 75+6. 53 U/mg prot, ¢t =5. 522,
P<0. 01). Conclusions Allicin could inhibit local inflammation and oxidative stress in the intestine and
exerts protective effect on intestinal mucosal barrier of septic rats.

[ Key words] Allicin; Sepsis; Intestinal mucosal barrier; D-lactic acid; Diamine oxidase; Fluorescein
isothiocyanate-dextran; Inflammation; Oxidative stress
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(FERM) ; W& (malondialdehyde, MDA) J%
HEAL Y B ALl (superoxide dismutase, SOD) iz
& rE R TR T (P E ) ;
DM TER L # K BE  (fluorescence isothiocyanate
dextran, FITC-Dextran, FD40) 4§ B Sigama 7\ &)
(RELZ) 5 sz 5 R B 5 E AP
ARARAF,
1.2 3554

8 Ji i% SPF 2 MEE SD KB 24 H, K57
220 ~250 g, PR S O SREE
LB RN IR T AR . MR R . K5
Rifyrdl, HA8 H,
1.3 EBEEREKL

KT CLP il g PRFFAEACRY, RBUARHT 12 h 4%
IKEEEE . R 10% K 5 S 30 mg/ke MR I bR B,
TR EP YT, i, ORI RE, WRTIE IR P
ERZy2 em PIT, JrEm RIEME W, 4 524
TEE IS SN EmE 1 ~1.5 cm ALZ5HL, 16
SEERTEBAmN G 2 WK, St EY >
VE, RARERIE, BRI . ARJE BTG
#hok 20 ml/kg, RF-ARXIRHABRAL L E W L E
WgEfLoh, AIE CLP H, WRITHARIG 6 h J2 12 h
JERFEZR (30 mg /kg, ip) T, ETFARLH LM

YL T AL 20 T R T K
1.4 AR

TARJG 24 h BREERE, IO AR B gk 1
mL J5 BRI 3 mL, B0 E B ETE RS . B
NHHR (FEEBIRE 15 em &) AT IE &AM
B BT URAE TR
1.5  $54RHEm
L5 1 I D-ZLERAKCEIE SR B HE 25 b
S CCREER I i v v D-FLER K-, HJFE R D-
FLER AT D-2L 1R I 0l A4 M S Ak 7 AR A L Ak
P, ATF 450 nm ARG AR AR 4R U I 45
17, RH BioRad550 FEtRAX (L E M) #4700
i, elbndEm 2, 1A D-FLRRERE
1.5.2 I iE H DAO Ml >k ] ELISA i 45
DAO 7K °F-, H &4 1F #& Ui W] 5 2 17, R
BioRad550 fiff 54X T 450 nm &b #E 47 W 5 B2 I 22,
bREN SR, 7151 DAO B EE
1.5.3 /NAFBLEBER AU RKRT CLP K5
18 h I FH FD-40 25 KEHEE (750 mg/kg) , #EH 6 h
Ja & & B B Ko, gy 25 am 3, R

BECKMAN Z&6m 0t BEAL (EEIM) #1700
BEME (R 6 BRI 53 50 R 490 K 520 nm) |
HIBREIZR, T I R Rk I FD-40 YR
1.5.4 /NHALZidh MDA 538 K SOD {4 (14 45

IR/ NAA 2L, A 1 mol/ L 1§ HCL,
RSB R 53, 3 000 v/ min, &0 10 min,
BRI, Healn S v R BRAC E bZ  b ek
JE MDA | BIERS S LA 2 SOD [1i& A8 1k .
1.5.6  /NHZHLH TNF-o K IL-6 (ks A% i £
FH/NMAEALZL, A 1 mol/ L f¥) HCL, B JE& il i,
U514, 3000 1/ min, B0 10 min, B EIE W,
K1 ELISA {45 TNF-o Jz 1L-6 /K-, HARERAE
Feut A3 2E 4T, R A BioRad550 fiff bR {47 %
ZFIARMEM LR, T TNF-o B TL-6 AU JE .
1.5.7 WHEURHARA NG S 24K
Uk 3 W5 4% i 2 R B R . R K S A
WA V)R LA K HE B )5 T /NGB 25 2%
Uk -
1.6 $FHitFEFE

Vi FH SPSS 16. 0 G it Xl Bk 11 41t 4

Bro IrEBEELIIIEL £ brifE2s (xxs) FR. 4l
SIHT R R 7 225087 (One-way ANOVA) 11l
JrEsete, WiV HLECR A LSD= i, 5 ZEAR5F,
=% F Dunnett T3 #5465, L P <0.05 AEREAEHSR
ES-9'8

2 #X

2.1 RHFEMNKSEXREHRREEINEER SN
AWFERI T i D-FLFR . DAO f FD-40 Kz
IO IR R A B 286 5 3 0 R 1) 742 1 B R 2R %
M52, CLP RJ56 h R 12 h 735 FAKFRR (30
me/kg) TIF, FARIG 24 b Ky 4K B D-
FLIR K DAO /K-, SR AM: SERTFARHALK,
CLP 21 K BRI D-7LAE2 K DAO JKF-B1 B 7+ [ D-
A (nmol/ mL): 599.4 =+ 101.1vs. 149.2 =+
20.63, 1 = 11.84, P < 0.01; DAO ( ng/mL):
302.1 £ 64.56vs. 76.57 £14.76, 1+ =9.433, P <
0.01] ([ TAFI1B); 1 KERZ AT 7T b
RMeFEAE S | 2 1Y D-2LER & DAO KTk [ D-FLER
(nmol/mL) : 330.1 +81.77vs. 599.4 +101.1, ¢t =
7.086, P < 0.01; DAO ( ng/mL). 171.8 =
49.70vs. 302.1+64.56, t=5.45, P<0.01] ([
1A FI1B) . S5BFARLILE, CLP 4K R &R K
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I Bk I 35 FD40 UK F B B Fh & [ FD40
(ng/mL) :6 664.0 + 1 437.0vs. 1 446.0 +205.0,
1=9.704, P<0.01] (K 1C); MAFEZIRITAW
FMEE K L3 FD-40 /K P  CLP 41 W] & R A%
[FD40 (ng/mL): 3349.0 1 167.0vs. 6 664.0 +
1437.0, 1=6.165, P<0.01] (& 1C),
2.2 KAREMNKSEXRNMNIALESFHZIT
CLP RJ5 6 h J2 12 h 3 5 7 LA KFEER (30

mg/kg) JGYT, TG 24h K4 4/ AHLUE S
A BEREI: BTFARAKEICE T A /Mg
SEMEE, HBTCKM, MBI, ME
NZERE (K 2), CLP KB/ REAS T, Zh
R B 2245, &R XSk A RIS . ik, 48
BIBTRL; R AL 2 S I TR 1 4 e 24
(E2) . Resgiar dANnAa 7o R W 2L i
T, (R 2 I AR T 48 1 4N IR I X R X B
(E2),

A B
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A, IM¥E D-FLER/KF-; B, IV s L (DAO) iitE; C,
i Z N # K LG FD40 K-, 5 sham 40 HLAE, *P <0.01; #5
CLP i }b#:,"P <0.01, Sham, i FARL; CLP, Mediie R,
CLP + A, KF#gEiRIrdl
Bl 1 R 2O M AE K R 2 RO 15 ) R 1) 5 i

Fig 1 Effect of allicin on intestinal mucosal barrier of septic rats

Sham

CLP+A

Sham, fRTFAL; CLP, MERAERTIZ; CLP+A, KFRIGITH

B2 Rz MMEEXBRSHLIESF M (HE x 100)
Fig2 Effects of allicin on intestinal histology ( HE x 100)

2.3 KHEMKSEKRR/NFHLE TNF-o K IL-6
7K B 20

CLP RJ5 6 h J2 12 h 4357 LIKFFER (30 mg/
kg) JAIT, TARJG 24 h Kl 25 41/ 41 20 5 4k
+ TNF-a J2 IL-6 /K-, 255 A S5ERFAR4ALL
&, CLP A KFR/MaHL TNF-a K IL-6 /K- i
F+ i [ TNF-a ( pg/mL): 186.35 = 20.43 us.
58.76 +8.94, t=17.23, P <0.01; IL-6 (pg/mL):
763.25 £85.23 vs. 125.36 +14.37, 1=22.54, P <
0.01] (&3); M RFRIGYT AT W] AR REAE
2RI/ TNF-a0 & 1L-6 /K1 T+ [ TNF-a
(pe/mL): 95.37 +12.68 vs. 186.35 £20.43, t =
12.29, P<0.01; IL-6 (pg/mL): 354.27 +46.27
vs.763.25 +85.23, 1=14.45, P<0.01] (&3),

1000 | &3 Shan
a B P

800 - CLP+P
2 600 |
)
o

400 L

200 |

0

IL-6 TNF-a

TNF-o: MEIRFER F-a; IL-6: A E-6; Sham: fBFAR4l;
CLP: MERIERIMAL; CLP + A: K ZJAIr4l; 5 sham 41 1
#,°P<0.01; 5 CLP 4114, P <0.01

3 K EXMRRIE K BUB AL TNF-a J IL6 /K-35
Fig 3 Effect of allicin on intestinal expression of TNF-a and IL-6
2.4 KRBREMNBKBEXRBR/NMNFEL MDA 22K

SOD &R M

CLP ARJ5 6 h J 12 h 35 T LARGFEER (30 mg/
kg) JAIT, TARJG 24 h K454/ N 2V A ALy Bt
Fr MDA 5 ) SOD &P, 4R A HIRTARUALL
i, CLP ZHKE/MAZZ MDA E &Rt [ MDA
(nmol/mg) . 29.36 £3.27 v5.7.24 £0.85, ¢t =16.61,
P <0.01], i SOD {HHHIPIE T [SOD (U/mg) .
35.75 £6.53 15.73.26 £8.35, t =10.57, P <0.01]
(E4); TiKFRRIGITLL AT R AR REE S R A/
Iz MDA #8197 [ MDA (nmol/mg): 16.27 +
3.14 15.29.36 £3.27, ¢ =9.831, P<0.01], i¥i%% SOD
TEPERTRRE [SOD (U/mg): 55.35 £6.23 1s.35.75 +
6.53, 1=5.522, P<0.01] ([&4),
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B3 cLp+A

el =
MDA (nmo1/mg)

MDA, 7§ Ff; SOD, # A by b ff; Sham: 8 F R4l;
CLP: JREHEBIRIAL; CLP + A: KEFEIRIT4l; 5 sham 41 Ho 5,
1P <0.01; 5 CLP 4l k4s, P <0.01

B4 REFFNMERE R BUHZZ MDA 555 & SOD i 4 ) )
Fig 4  Effect of allicin on MDA content and SOD activity in the

intestinal tissue
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AR FALED, 5 R A R AR Tl 1 AN A
ARAFATY it ZEHE— PRI IrR A T LA 2 i R 1
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