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Abstract

AIM: To investigate the effect of chitooligo-
saccharides (COS) and N-acetylglucosamine
(NAG) at different doses on oral glucose tole-
rance test (OGTT) and intestinal microecological
balance in rats with diabetes induced by
streptozotocin (STZ).

METHODS: The diabetic model of Wistar rats
was duplicated with STZ intraperitoneally (65
mg/kg, once). The rats were randomly divided
into 9 groups: normal control, metformin, diabe-
tes, COS-H, COS-M, COS-L, NAG-H, NAG-M,
and NAG-L group. The rats in normal control
and diabetes group were treated with distilled

water (10 mL/kg), and those in metformin
group were treated with metformin (200 mg/
kg). The rats in COS-H, COS-M and COS-L
group received high-, moderate- and low-dose
COS treatment (250, 500, 1500 mg/kg), while
those in NAG-H, NAG-M, and NAG-L group
received high-, moderate- and low-dose NAG
treatment (250, 500, 1500 mg/kg). All the drugs
were administered by gastric irrigation. Sixty
days later, the general conditions were observed.
OGTT was performed and the intestinal flora
were cultured, calculated and identified. The
value of B/E was also calculated.

RESULTS: COS and NAG improved the symp-
toms such as decrease of body weight, over-
drinking and over-eating in diabetic rats, and
the effects of high and moderate doses were
superior to those of low ones. The glucose toler-
ance was decreased in all the diabetic rats, but
was improved significantly (P < 0.05) by dif-
ferent concentrations of COS (moderate dose
produced the best effect) and low and moder-
ate concentrations of NAG (low dose produced
the best effect). In diabetic rats, the numbers
of pathogenetic E. Coli and Enterococcus were
increased while those of Bifidobacteria and Lacto-
bacillus were decreased. However, after admin-
istration with COS and NAG, the numbers of
Bifidobacteria and Lactobacillus increased signifi-
cantly, while those of pathogenetic E. Coli and
Enterococcus decreased significantly (P < 0.01).
The effects were increased with the elevation of
COS and NAG concentrations. In diabetic rats,
the total numbers of aerobes were increased,
while those of anaerobes were increased mark-
edly. The ratio of anaerobes to aerobes and the
value of B/E were less than one. COS enhanced
the value of B/E, while NAG augmented the to-
tal numbers of anaerobes (P < 0.05).

CONCLUSION: COS and NAG have effective
effects on the general clinical symptom, disor-
ders of glucose tolerance at different concentra-
tions, and they can modulate the imbalance of
intestinal microecology.
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4 4 #r = 4 > >
hrmagen  SILI mmolL, HEE. B, Zhpisike oy  NASUEIER
A E G R RAEA pRUE, A 72 KR Ik BB B
SLAT Ly 2 4 T , G ok b A e o B S avi:| AUCImmol/(L - hi} AUC(%)
EEESTHS 122 S ARZRM AT KRS WU IE el YT P
WA KRN gt s et oy, [t ontro 66+6. .
A A i E’ﬁ““’ﬂ(*%}%ﬁﬁmﬁ’ﬁm’n o) BITERIRE 105.33 +3.74° 86.05
wmASTHey  ACRARE KW, DR, n = 9). —HIUIK DR 122 40 + 12.05¢ 100.00
vy, BB LA e e e o
;ﬁ’%ﬁf’t?}% FHPEXT ZH(Met, n = 9) Fe5EME = 1y KA cos-H 85.79 + 23.90™ 70.09
*%, A2EAT  W41(COS-H, COS-M, COS-L, n = 9), N-Z  COS-M 84.08 +5.93° 68.69
/;L; l,!é NE M—}gfl *B:‘ . N . — _ bd
i 7 A LIE SULHREE . . EARAI(NAG-H, NAG-M,  COS-L 86.07 + 8.06 70.32
HE 2. NAG-H 103.86 + 19.66" 84.86
NAG-L, n = 9)¥J2K [ o K Bl 1F & 0 4l e o '
’ > e NAG-M 98.29+3.18™ 80.30
(normal control), — FFXUIBH 4 %t HEEZH (Met), ] NAG-L 94.22 + 15.97% 76.97

PEXS 2 (R alofl PRI A2, DR), 7o 580 &
WL RS 41(COS-H, COS-M, COS-L), N- .
AR P RAIEANAG-H, NAG-M,
NAG-L); 1EH X IR4L. B I 2 A5 R 1 7%
WA7K(10 mL/kg); — FSUIBH 6 i 20 45 K200
mg/kgHE F FERME . N- L BEa L B 4H 23 4
250, 500, 1500 mg/kghF R#EH, FELL60 d.
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AR A4 5T i A ] 245 (2) Bl T 0 o -
FEF60 dJiT, ZEEr12 h, KIRE 242 h)aHRHERML,
WA= B HE(FPG), K SUHE 6 4 8 K (2.5
g/kg), 73 T4 0E)50.5, 1, 2 hHRIE 5 i ik AR
ML, 7 255 4 A T ) et B A, A 2 O ot 4
Shy 2R R, A B AP I ) A e 2. B T
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BRI DL o) e 2 B i 2 i 2 1
FAR100%, THERE & i N e 2 (3)
i 3 BRI . AT W VR IROK BUE W A )
0.1-0.2 g, FRB BRI Z 107, JEFEE 1 (iR
FERLBAS0 pLEFRN T2 Fd 7Rk B EMBAFAR
FIECFHGE 107, 107, 10°=AMFB S, Lbs
BOHIBSEHRIEFH 107, 10°, 107 =AM (1 T,
37°CHiFR24-48 hJa ML A T FLAT IR 55 5%
LB s AR T XS #3577 1B S AU
R FH A AT T IRV I D A A B (1) P& A8 v
37°CH;F748-72 h. HEFRE N G Bk I T S B %
e AT KA A E . ek e LR
Vol o RO T BT g s )

Srit AL IR A TR S8 S £ bRk
(mean= SD)E R, K HI SPSSHKA-BEAT 40 #7.

2 £R
2.1 —FERRAVIER STZIHESHET72 h, BRI KR
BT Z IR, 2R, 2. BB, WHE. E

°P<0.05, "P<0.01 vs EBAIFEFRRIERIA; P<0.05, %P<0.01 vs
EBWRA.
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R T A (1) AR R A AT AN [ R R 2
1, AUCH IEH A LU A W% % 57+(P<0.01).
TSR HE 521 5 B PEX BR AL L A L 2
(P<0.01), AR H L. N-L B 55 p
) 2H R0 v 7 e 2 5 9T SR L A
75 5 (P<0.05), IH = A AUR e iF (R D).
2.3 THEAE, N-TBAKLENDMK A Hid d
A0 70
2.3.1 A, N-CRA I 45 Rom K AW
A AECE 0 ea B PR K U E O
R 3K oA B8 T v, T LR AT BRI XUBRT 1R 1
BomA R N, SIEWARamLEEE
FE(P<0.01). 5T 25 77 41 nT B S BRI i
PRI R 7 B BT PR B8 E (P<0.01), R XUBFT 1 FHFL IR
FF B 38 5 4 5 B o) B A b Ao (B 3 22
(P<0.01), H. %38 25 F B A 77 5 0 38 i i 39
N- Tk 2 s BB 25 771k 20 I 4 90 o P 398 K
JW AT 1 R i 3K AT (1 B B AT, o ) S 40 LR
FF A IS BEAE F 5 IR AL L IR 2 22
(P<0.01); {HAF 2 X6 RUE AT B TCHATE A H (382).
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A 45 —e—Control B 45 - —&— Control N A 2L
a0 | —m— Met 40 —8— Met R T R AR R
—4&— DR —4A— DR HFRk, A —
357 —(+— COS-H 35 —— NAG-H G Ik P R
2 30 + —4&—CO0SM 5 3p —4— NAG-M #fu&:*] EE, BT
= —0o—C0SL 3 —O— NAG-L EISTYc 25 S
g 257 g 25 12, A TR 512
220 £ T 5 5 A A i
| | g KA SBRIH, F
15 15 / HAg A LA
10 | 10 FRMEAER, B @
K BA AR
> > Fo kAT
00 1 2 0
t/h t/h

1 RERAIN-CBSESRNBRAABR BRI EIR. A: 5T B: N-ZBE R

R 2 TERE N-ZEISESENERRARO IGHEEEEEHIRM(0gCFU, n = 9, mean + SD)

DR EMB Ec Lbs Bs

Control 7.22 +0.15° 7.88 +0.05" 10.18 +0.08° 9.87+0.10°
Met 8.52 +0.31™ 9.40 +0.20™ 9.82 +0.05" 8.51+0.19°
DR 9.76 +0.5° 9.96 +0.16" 9.17 +0.03" 8.25+0.13"
COS-H 8.43 +0.48"™ 8.49 +0.36™ 9.69 +0.22° 9.17 +0.06™
COS-M 8.15 +0.07"™ 8.31+£0.08" 9.55 + 0.34° 9.03+0.13™
COS-L 8.86 + 0.06™ 7.87+0.16° 8.81+0.17¢ 9.01 +0.20™
NAG-H 7.91+0.11" 10.02 £ 0.15¢ 9.84 +0.05° 8.30 +0.09°
NAG-M 8.71+0.81™ 9.07 + 0.80™ 9.49 +0.37¢ 8.34 +0.53°
NAG-L 8.92+0.11™ 8.83+0.12™ 9.17 +0.49° 8.14+0.16"

°P<0.05, "P<0.01 vs EBLBIBFREAIL; ©P<0.05, ©P<0.01 vs [EEITIBA.

232 T HEAE, N-TEBEAKR LA SDMKR R id A
BRAH L T AR LAB/EMY YR Haip
PRIPE R B2 75 A B B T v, i DR AR T A B
T R R, RS T AU 2 L RIB/EE
<1, H1E® 4 I B3 25 R (P<0.01). 525
A5 RS A0 T A B S B, DA B, IR
A S TR LWRB/EE A SEE R, 5B
PEX 2 P 22 57 B 35 (P<0.01); N- 2 ik
5 571 e 2H 0 7 A T R R A G, AR A
X DA B R AR s, B A LR
e .3 75 5 (P<0.05), -5 40 RAEUA 1 5 28
B2 LU RIB/EAE I A 2%, O R B = 1
B3GR 3).

3 17iE

DAFE PP 24 0 1 ek IR A ), 0 SR R
JIE If B (fasting plasma glucose, FPG)E AL 1L
B, SR 25852 A7 3, (HIX P B AN REELIE
SRWERLAR () B K. B A O R e T
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FPGI1) o BR A S AU, bl
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HAL(500 mg/kg) (1 B R R FE B b, T A i A
R 4216.14 mmol/L, PN % 447.481%, HFITEXS
TR LT 1 35 25 5 (P<0.01). 52 5ERH 4% AU i
R N R (AUC)HKIE, SR PEX AL b3y
A W E 2 (P<0.01), Hhl A R B, Ak
68.694%. ¢ TN ¥ B B 16 H 55 e S0 v] LA
MU (0 1 B ST A 3 T R B 3R I B
PECSIL R REAT 2V T 8% 40 P Py 14, (i3t
2450 5 I A H 1 e A THI AT R AR ST
R, N- LW 5 e OBl 2% 20 b ) AN ) 72 e
IRAUC. W& BAH MBH AR T 0, 52 580 - 41%0.5
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1 &2
(OGTT) X % :
OGTT#& %% —
Gil=y & N
ks, AT it
AR AT B W E
e 5 0 A bR Y
fe . i OGTT
Ry, TAEIE
MAERM T, T
AV B R .
2 Wit AL B
FHOUT, i
A AR TR
A, EFART
LR A A
A H TR —
JETA BRI, )
i N(EEA
A ) R
SR B B R
RSN 7B &N )
WA, bk £
BTk iE
Ramig AR EE
A,

Pari:| Aerobe (log CFU) Anaerobe (log CFU)  Anaerobe/Aerobe B/E

Control 15.11+0.17° 20.06+0.17° 1.33+0.03° 1.37 £0.04°
Met 17.93 + 0.45"™ 18.3 £0.22" 1.02 +0.03"™ 0.99 + 0.05™
DR 19.36 + 0.20° 17.24 +0.33° 0.89 +0.02° 0.86 +0.02°
COS-H 16.89 +0.18" 18.97 +0.2* 1.12 £0.02" 1.156+0.07*
COS-M 16.47 +0.14" 18.68 +0.3™ 1.13+0.02" 1.11+0.01™
COS-L 16.74 +0.18" 17.82 +0.35° 1.06 £0.01" 1.02 £0.02*
NAG-H 17.93 +0.25"™ 18.48 + 0.49"™ 1.03 £0.02" 1.09 +0.06™
NAG-M 17.78 +1.38™ 17.83 +0.84° 1.00+0.03™ 0.96 +0.05™
NAG-L 17.75 +0.22* 17.31 +0.65° 0.97 +0.04™ 0.91+0.03°

°P<0.01 vs BAFERFIEAIA; P<0.01 vs [EBWIRA.
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AW R, S LAY 0 2 e ) R 99 BN R
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DA B At 1) T8 3 HE N i B TV it 7 2 ok A= 4 tan
FURRFF A « XA W 45 20 i R, AE a1 70
AR BRI, Oy W TE AR AR B (2)

ENDTEACTE N Bl A D AU S 1 A7 A5 5
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BT M Ak I © VR R AR I, T B AN fE
W SCRIUR P T 5 BB PR LR B0 T
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