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Abstract: [ Objective] To explore whether diabetes mellitus (DM) can influence the early bacterial translocation (BT) and
progression of acute necrotizing pancreatitis (ANP) for guiding the early clinical treatment. [ Methods] 35 Wistar male rats were ran-
domly allocated to 4 groups, Group ANP associated with DM (DM+ANP, n = 10) : DM underwent induction of ANP; Group DM
(n =10) : DM underwent laparotomy with only manipulation of the pancreas and duodenum; Group ANP (n = 10) : non—DM under-
went induction of ANP; Group sham operation (SO, n =5) : non—DM underwent SO. After 12 h of the induction of ANP or laparoto-
my, the following parameters were analyzed: bacterial culture and identification of portal vein blood, mesenteric lymph nodes
(MLNs ), pancreas and liver, and calculate the total incidence of BT ; serum amylase and endotoxin levels of portal vein blood ; histo-
logical assessment of pancreas and ileum lesions. [ Results] All animals except 3 in group DM+ANP (mortality rates: 30%) and 1 in
group ANP (mortality rates: 10% ) survived the experiment. The total incidence of BT was 23/28 (82.1%) in group DM+ANP where-
as 16/36 (44.4%) in group ANP (P = 0.002). Gram—positive bacteria were 17/23 (73.9% ), 3/16 (18.8%) in group DM+ANP and
group ANP, respectively (P = 0.001). Amylase activity (2302 + 346) U/L in group ANP increased significantly (P = 0.000) com-
pared with other groups. However, group DM+ANP (501 + 142) U/L decreased significantly (P = 0.001) in comparison to group
SO. Regarding to endotoxin concentrations and the severity of pancreas and ileum lesions, group DM+ANP increased significantly
compared with group ANP, group DM and group SO (P < 0.05). [Conclusion] Gram—positive bacteria translocates more frequently

than Gram—negative bacteria in the early period of DM+ANP rats. DM aggravates the progression of ANP and increases early bacterial
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translocation, endotoxemia and severity of pancreas and ileum lesions.

Key words: acute necrotizing pancreatitis; diabetes mellitus; bacterial translocation; endotoxemia; streptozotocin
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o M % % 32 p T M D e R R i a7 1
T, Sk U5 F iz B 41 1 #% 47 (bacterial translocation,
BT)*'. AP DM & B A5 54/10 5 A,
WESE T2 0y s 19 S 45 R i, SR AN R RS A D7 TR VT 5
AR R, S 1 RN A RS T SR 259
ARG B LR DM J& 75 52 Wi ANP HL 31 BT 15 150
P K 1 i e

1 #MH5F*®

1.1 EFENSFMIKF

A Streptozotocin , STZ , Sigm /A H] ) ,
A1l IH R £ (taurocholic acid, TLC , Sigma 23 & ) | IfiL
WAL Rl 4t ( =3 28 ) R BN 3 R0 &
(Rat ET ELISA Kit, Jt 5UR LY A R B0 HL
(Eppendorf 5424R) . 4> A 2 4 1673 71X (Beckman
Coulter DXC800) . ififr{¥ ( Bio—Rad Imark ) A= fb 1%
FER (IR SPX-150B-2) | Ifil 35 37 0 LA B 42
F 3l 85 52X (BD Bactee 9120) | Ifil BEAE 1 37 5 L)

[J SUN Yat-sen Univ(Med Sci),2017,38(3):372-378 |

J MacConkey (B 1H 38 = W /5 ] ) PR 4 2% G
Yo (BRI DVRAEY AT A H S E 4 e 4y
AL L S 2852 < (Bio Mérieux VITEK 2 Compact) o
1.2 I

26 JE % SPF 2% Wistar HEM: K B (Hp Ll K27 52
et ) 35 H AR 450 ~ 500 g F HH
HEEK E I B R EORL, & IR 20 CZE AT, AR
M E 40% ~ 70% , ) 1 35 0 A i R 4 1R S 26 5l
Vs A RS B U $0F T o
13 AR

T PR KBRS 7 KRS E S, BEML A AR 4
20 (& 1A) : DM+ANP 41 (n = 10) : ANP & 3 DM;
DM 4 (n = 10) Bl /IG5 AXUATHIE TR s ANP 4
(n=10) : AE W JR 5 47 ANP 5 45 ; 25 19 2H (sham
operation, SO, n =5) : IEWERPFIIFIEF AR, Fr
A KEBAJG 12 h 5 BRI 1 4 50 560 2R BUbR A
i
1.4 HEEGHME

DM RS HIVE . R STZ 175 5: DM I Ay
AROK 12 h 5, 25T E B 5 I 5 STZ 50 mg/kg
CRf STZ 35 F #7158 18 2% v I IS0 VR B2 10 o/ L
W, A TR g U85, B Attt ) . ZE sk
K12 h 5, B R A8 ~ 12 f A 5t i LA S 1 3l
2 K I L LR T do DA R KIS 16.7
mmol/L, UL M B & B 24K 2 IR AR T ik 54 55
FEPR AN ANE PRI JE M PR AR 78 0] 32 55 [+
G RATRE IR 2 PP

ANP AR < SR B 3964 DR AR 1 56 TLC 6l
£ ANP BEEAROK 12 hE, ST A RR I, ™
& 4% AN IC TR B 354 81 L #8552 TH 3 Al
M, B EEE K22 em BV T, SR ERIE I, Y
i G H8 W BB B, R R, I
Jo B w5 C RY B, e B A8 3% B T T BT
T A8 W, JR R B Ry 41 R A R R SR A
(1 C)o UM AE Je BB T EBARAE, 25 G 11K
P K o RIS B TR R S0 /L
TLC (2 mL/kg, 2 To TR 51 Sk UE A 2k U8 ) 7% 2 2 il o
TR SIS HE T 2 5 min, VR 58 J5 AR S GE £E
JE 1295 min, FATF ML 2 , 8-0 22 48 45 & 28 4l 1T,



374 AR AR (B2 R D 5384

A WS TG TG s LS B2 S . ARSI A
R 5350 Bz B E S AR HER /K (20 mL/kg) LAR FEA H
R, KREGREMEEEEK, 86 hilkWIf T
TESHEHER K . TR (SO) MLIT IR i i RS
T EE S

1.5 MEIERRAN %

151 @R SZABEBESIEE LW
ST BTN 2 mL, AT A 8 35 S
A4 H M T T T K A s B 75 . 43 BIRR
Bz 2 BRIk B2 45 (mesenteric lymph nodes , MLNs) |
JRIR 251 g, A AEBEERIK 1 mL 78504
JE& A B 10 L 4220 T 1M B IR M Sz MacConkey S
M, 37 CH AL B T4 A8 AR B 9% 24 ~ 48 ho
RS2 B AR R - KT 10° CFU/ML, PSS 1y
MR T V5 A AR P DA B R Y Uk e S A T bR o >4
PGy o, LER B P T, T TRV 48 L AU T
4 H U 5 AT A e A P S e T
TR LR B AN PR RS A % (B 3% PHME I 25 £ B ks
FEMERS BH0) o

152 Sk AETABEHEGMN T [Tk
2 mL 5.0, 1000 g, 10 min Ji5 B , /0% T 0

EPE W, —# o244 B 3h A A B UV I T A
Jilg 00 o, O3 —EB AP T =20 CUKAERAE , 8 rp fi
ET ELISA Kit St W FAT N R E .
1.53 MM e Bom a4 BUBESk Al
I da23, H 100 mL/L 3 R 18, o FE /K A
MR CHE B, i A0 B 2 2 040 1 6 J
B BUHE AT BUE V43 o AR I i 53 405 43 i) DA
Schmidt'"?' Chiu"“ AR EHEFT RS
1.6 SZit=Z=HH

& SPSS 20.0 #4434 , 5250 25 R LA S4 B+
PRifE2E (x £5) F0R , 2 = BORMT & 1IE 8501 DL
Jr 25 5% iF 52 4 BE AL BE 1 B R R O 22 4 b
(one—way ANOVA ), ZH [5) W b % 2K H Bonferroni
B, I IE o, 750, % H Kruskal Wallis £ 1
K, EETERER RS, P < 0.05, 0 22 5%
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A: study protocol ; B: tail vein glucose; C: anatomy of pancreas: duodenum( A ), common biliopancreatic duct (CBPD, =), pancreas( ¥ ).
B1 SLI75 R EFEKMES R

Fig.1 study protocol, tail vein glucose and anatomy of pancreas
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Table 1 Positive culture of tissues in study groups
Groups Portal vein MLNs Pancreas Liver
DM+ANP E. coli (1) E.coli (1) E. coli (1) E. coli (1)
Staphylococcus(1) Proteus sp. (1) Proteus sp.(1) Enterococcus (2)
Enterococcus (3) Enterococcus (2) Enterococcus (2) Staphylococcus (1)
Streptococcus (2) Staphylococcus (2)
Staphylococcus (1) Streptococcus sp. (1)
ANP 9  E. coli (2) E.coli (2) E.coli (2) E. coli (2)
Proteus sp. (1) Proteus sp. (2)
E.cloacae (1) E.cloacae (1)
Staphylococcus (1) Enterococcus (1)
Streptococcus sp. (1)
DM 10 0 Staphylococcus (1) 0 0
SO 5 0 0 0 0
3000 L =
7 f—| 0.4 7 ’ | ’
—
03 A1 1
’é 2000 + 45
= S
é § 0.2
2 1000 - . — ;; .
2) =01 A
DM + ANP ANP DM SO A DM + ANP ANP DM SO B

DM + ANP: n.=7; ANP: n=9; DM: n=10; SO: n=5. A: 1)P=0.000,2) P =0.001 vs SO B: 1) P =0.000
E2 EkMESESNERRE

Fig.2 Portal vein amylase levels and endotoxin concentrations
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WAL S, DM+ANP 4130123 R (BET- R 2 30%) ,
ANPAFET 1 H(FET- R 10%) , i FUESL AT
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PR il D B A K 5 Ak
22 WEEEMBAE

DM+ANP ,ANP DM , SO 25 &85 F2 2 00 Bk
28.36.40.20, 1% 37 FH M IE 8  % k 23.16.1.0
(1), 4 SRR 50 82.1% 44.4% .2.5% |
0% . DM+ANP 5 ANP 40 B BB R4 I i 22 57
(x*=9.403,P =0.002),G+435°4 73.9%(17/23) .
18.8%(3/16;%* = 11.493,P = 0.001) , DM+ANP 5

ANP 2 5555 0 A 0 £ 22 IRk KBTI BT
FFR R BRI 55
23 Mg EEFASHEKLN

SO 21 7 1EH K B VE # i F- 217K 7, DM 41
5S04 255 (P>0.05,F2A), ANP 12 h/5
I 3 K95 T B . T (2302 + 346) U/L, 5 4% 4H He 4
I g 225 (P = 0.000) , 4% 17 , DM+ANP 4 [fiL &
F A LA B (501 + 142) U/L, 5 SO 404 W]
225 (P =0.001), N ZR DM+ANP 241 % ANP
41 . DM 41 .S0 2 B 2 Tt = (P = 0.000; ¥ 2B )
24 FRIRFIEFALKREZFLT AR ITES

B 9 5 405 P FEE K i MR I IR BE L RE B
FRIE S PEAL . DM + ANP 2H g B~ B 28 8¢ ANP 2H
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Al: Group DM+ANP, diffuse expansion of interacinar septae, massive leukocyte infiltration in the pancreatic gland, even focal microabscesses,
pancreatic hemorrhage (— ), diffuse necrosis of acinar cells, even calcification (A ); Bl: Group ANP, moderate leukocyte infiltration, focal necrosis
(=) 3 C1: Group DM, exocrine cells stain lighter and contain less zymogen granules in comparison to Group SO; D1: Group SO, normal pancreatic
histology without enlarged interstitial spaces or leukocyte Infiltration, staining more strongly and containing more zymogen granules than that in C1.
A1.Cl islet (5% ) compared to B1 DI islet (¥t ), wrinkling of the islet edge, a reduction in the number of cells and cell vacuolar degeneration in
the islets of Langerhans. A2: group DM+ANP; B2: group ANP; C2: group DM; D2: group SO.

B3 JARAR(HE,x 200) 5EH (HE,x 100) AR F 3
Fig.3 Histological finding of pancreas (HE, x 200) and ileum (HE, x 100) in study groups

5 . 1)
|

] |
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Score points of pancreas

0~ T T

DM + ANP ANP DM SO A

1)
31 I \

(o)}
A

Score points of ileum
~
L

2)
1
7 4 1
I _I_ .
0"~ T T
DM + ANP ANP DM SO B

DM + ANP: n=7; ANP: =95 DM: n= 105 SO: n.=5. A: 1)P<0.05,2) P <0.05 vs DM and SO B: 1)P < 0.05,2) P =0.001 vs SO
B4 HARKRSERTS

Fig.4 Histopathological scores of pancreas and ileum in study groups

JEE(K3.4A), SO 5 DM AT K2 5% (P >
0.05) , ANP 241 5 DM 41 . SO 4H ¥4 A3 W ik 2% S+
(P <0.05). 5B S —FE, 1% DM+ANP
SR R 0 L A& RE S I | FE I/ HE i Bb LA 3 4 2
P (P <0.05;813.4B) ,ANPA 5 SO4HH % H
(P=0.001), 1 ANPZH5 DM 4 JE2 5 (P > 0.05) .

3 3 i

DM 2 i R W LB, 45 4 23 R 5 A 0

A PR R B S I R Y T B T
A B s, RN ERETR [ ] (Firmicutes) 5182
W& (Clostridia) WA LA S A PR VE B9 7 T 1R
£ (butyrate ) 20 5 2 & FEAK , $UFT 5 & (Bacteroide-
tes ) \ KB (E.coli ) 55 S5 A B0 7K - B 2. 7
R ¥ i 527 Ol G U 7B1= BiiRriaicce: ) 1
2% FCBAE B 19 B 22 8 (lipopolysaccharides, LPS) A
I, I BN 3R IALAE | £ & LA IS M AT S 8 A
N B 2 BURE B AP B AR AR A
S DM A NTER i S Fikghie—3.
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ZE 5 Toll & 57 4K 4 (Toll-like receptor 4, TLR4) 2k
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kB, NF-«kB), T8 5 75 dhm s 8oh
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