AL
wcjd@wijgnet.com

(49

HRENBATE 20108:55281; 18(15): 1544-1549
ISSN 1009-3079 CN 14-1260/R

H 2% % BASIC RESEARCH

X b5y #F Bl 3ot Bz B K B A7 I B A (R B AR R B = R A
pEAEA

I+ &, H25, AWE % 7 % E

¥4 %4
IBSAEAFE P 69 %
ER I IR
EENEGFHK
HmEIBS. 4
B2 A K
RAEW, EUFE
T HEMmEEFA
AT REE
BAER. AABR
AL e 95 8 B iE
BB KR, T LAk
4 2 %K EIBSH=
IBD % & #948 X
JEIR.

W@ 5 RE
MRECR, B, =
MEMKXFHAE
DT

18, HEME, M KX FHF%E 7Td g AM T 450001
FWBIT, 3KE, FMKFFH _WBER M KFEFHAES
SHERPT T A AR T 450014

BF, T b EBAFLHAL FTd 4 AR M T 450052

SR, 201 OEXIIN RS IESEIN L, EEMEHIEREVIAR.
R AAMFELTBMAE, No. 30772028

fEE TS A: NE. ERFELIISTNI X By, R
BEEH. VELTEDT, HRYEEERFSS TR,
ARETAEFNIFIFDT LEBNE. BISTiSPIRE, 8B
Mﬁg’é@%}%@:; NONSIERFERE. BIPT. NENK
TN,

BIRMES: {(UES, 450001, STFEEAINHRIZAE 1003, XEINK
SR, oldfu@zzu.edu.cn

E315: 0371-67781908

RS EEE: 2010-02-09 BOBEHA: 2010-05-03

ESHHEE: 2010-05-10 A4k BEHA: 2010-05-28

Influence of Bifidobacterium
on the intestinal microfiora
and corticotropin-releasing
factor in rats following chronic
psychological stress

Lei Fu, Jian-Wei Ji, Peng-Yuan Zheng, Yu Luo,
Jun Zhang

Lei Fu, Jian-Wei Ji, School of Pharmaceutical Sciences,
Zhengzhou University, Zhengzhou 450001, Henan Prov-
ince, China

Peng-Yuan Zheng, Jun Zhang, the Second Affiliated
Hospital of Zhengzhou University & Institute of Medical
Microecology, Zhengzhou University, Zhengzhou 450014,
Henan Province, China

Yu Luo, Henan Academy of Medical and Pharmaceutical
Sciences, Zhengzhou 450052, Henan Province, China
Supported by: National Natural Science Foundation of
China, No. 30772028

Correspondence to: Lei Fu, School of Pharmaceutical Sci-
ences, Zhengzhou University, 100 Kexue Road, Zhengzhou
450001, Henan Province, China. oldfu@zzu.edu.cn
Received: 2010-02-09 Revised: 2010-05-03

Accepted: 2010-05-10 Published online: 2010-05-28

Abstract

AIM: To determine the influence of chronic
psychological stress on intestinal microflora
and corticotropin-releasing factor (CRF) and to
investigate the protective effects of Bifidobacterium
on intestinal function in rats.

METHODS: Fifty female Sprague-Dawley rats
were randomly and equally divided into five

groups: normal group, stress group, Bifidobacte-
rium group, Smecta group, and Bifidobacterium
plus Smecta group. All these groups were sub-
jected to either water avoidance stress (WAS) or
normal condition for 2 h per day for 7 consecu-
tive days. The in vivo intestinal permeability
was evaluated by measuring urinary sucralose
and other sugar probes including lactulose and
mannitol using capillary column gas chromatog-
raphy (CCGC). Some representative genera of
gut flora in rat feces were counted on selective
culture medium plates. The mesenteric lymph
nodes (MLN) were removed, homogenized and
cultured to determine bacterial translocation.
The contents of serum CRF and adrenocortico-
trophic hormone (ACTH) were determined by
enzyme-linked immunosorbent assay (ELISA).

RESULTS: Compared with the normal group,
the number of Escherichia coli (7.347 + 0.277 vs
7.078 £ 0.229, P < 0.05), the 24-h urinary concen-
tration of mannitol (5.097% + 0.453% vs 4.718%
% 0.399%, P < 0.05), the rate of bacterial transloca-
tion to the MLN (40% vs 10%, P < 0.05), and the
levels of CRF (300.8 ng/L * 34.3 ng/L vs 267.0
ng/L 323 ng/L, P <0.05) and ACTH (6.79 ng/L
% 0.651 ng/L vs 5.68 ng/L + 0.799 ng/L, P < 0.05)
increased significantly in the stress group. In
comparison with the stress group, the number of
Escherichia coli (7.044 £ 0.281 vs 7.347 £ 0.277, P <
0.05) and bacteroid (9.075 + 0.393 vs 9.485 £ 0.306,
P < 0.05); the rate of bacterial translocation to the
MLN (10% vs 40%, P < 0.05) and ACTH level (5.92
ng/L +0.477 ng/L vs 6.79 ng/L * 0.651 ng/L, P
< 0.05) decreased significantly in the Bifidobacte-
rium intervention group.

CONCLUSION: The disturbance of intestinal
microflora occurs and CRF increases signifi-
cantly in rats suffered from chronic psychologi-
cal stress. Bidifobacterium could alleviate the
disturbance of gut microflora caused by chronic
psychological stress and partly restore intestinal
barrier function.
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WAS(water avoidance stress)i# /K E I HE K
RSB AL A Z M A IRA, ATAENEm T A
A8 &38R M T KRR AP AR R R, VA=
SRR/ KB (S/M)IR I K R id il b B
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o KR EAR R AP LA R E AR 4T
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1B AKX AFE A EOEHEORAKE
¥ %(7.34710.277 vs 7.078£0.229, P<0.05);
24 ik P H 5539 5(5.097%30.453% vs
4.718%+0.399%, P<0.05), MLN %1 ¥ # 4% %
F+%(40% vs 10%, P<0.05); CRH (300.8 ng/L
+34.3 ng/L vs 267.0 ng/L £ 32.3 ng/L, P<0.05),
ACTH (6.79 ng/L%0.651 ng/L vs 5.68 ng/LE
0.799 ng/L, P<0.05)Kk-FH&. 5 & A Eia
ARV, SOEATE R4 K B AT (7.044£0.281
vs 7.347+£0.277, P<0.05). £AF#H(9.075+
0.393 vs 9.48510.306, P<0.05)4 % % % T %,
20 T A5 AL T (10% vs 40%, P<0.05); ACTH
K-F F (592 ng/L£0.477 ng/L vs 6.79 ng/L
+0.651 ng/L, P<0.05).
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f;;;‘;j‘g ;ij;;;é (GEFE99%, EESigma/t ), a-D-FRH T 1.2.3 sk PCRF. ACTHM 2 528 45 F SR H
;g; é.i’}f Hk‘iffl f; (PWIARL, 40199%, S HSigmaA ), BERE(NAR2, WLyl T K B, OB I, 53 T %E®120 min,
w4 Garean  2EPE99%, SEIE SigmaA Hl); N-— FHAELCHEKME, R 2504 'C. 4 000 t/min, 30 min)Z &5 1L,
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19 69 B 38 2 Re VT
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12 7%

1.2.1 2R B S A o 3 50 VLS DK S0
W@ R E200 g+20 g, BENL NSA: EH
STHAAL(A) TR S SEI041(B) XU AT T 4l
(C)s BB TFA(D) XA B+ 25k LA
THL(E), 41105, A. B. C. D. E41%%|
BEE YA UL NP2 mL(ig): ZEFREK. AP
K KXUEAFE 10" CFU/mL. B%1£0.6 g/kg-
KX AT E 107 CFU/mL+BL55350.6 g/kg, B H
8:00 Z5Z511K. WAS(water avoidance stress)fb
RN KRR RS 25, BRAAUAN LR 5 418)
WIBRCE ) A8 em X6 cmffFE E, A
ELE—NEA K50 cm, TS0 e KR Z
BN, KRS em, FEXJBCE?2 h(8:00-
10:00am), S5 3 47 d.

1.2.2 Wi il i b & WEER IR R BUR £ 558
R R8:00TF 45, R4 K B4 HIE S 45 7 H Sz
(M)80 mg. —HUHEHH(S)60 mg. FLAHE(L)120
mg e BN K RAREE, 3 h)g B BoK, %R
AU AR RTS WRIILIE 19 hIRIE, TSR R4
TR S 48 5 K R A B PR F-20 C 44
NEAE, BTSSR 0T AR 20 Cuk
FE P ECH PRVFE SR R, H100 wWLAE & In N 20
uL AR (&S g/LIFRL. 2 g/LNHR2), 1R
JE70 CEAMT, THEAMA200 pL725 g/L
SRR IR M 1) oK ML B, 70 'C ) MY1 hJE, #F
12 250 r/min05 min, BU100 pL i i
B RNER, IA100 uL N-= H bk
MeFET0 “C V30 min, 15 2] LA AT Y%
BHEAFT-20 CUKAR. fERRSARE T AT
SR O B ) bR T P AT AT s g i
e B AN E AR (03 K (capillary column gas
chromatography, CCGC)Jll & X i JR i ' H 55
P UMK . (O AE: HP-5(5% 7 1 FEfik
FEFE(B0 mX 320 pm X 0.25 pm); WA w4l
RS, 1.0 mL/min; Al R THE: K as: &k
YEE TR 2%, T =280 C; HERER: 2 pL, T-5)
HERE, HERELNLE250 °C. A R0o0E 22 A7 H A N A
Y ity 1) DR B IS TR) SR Aff o, oA A b oA T e v o B
FE SR RERPRE & A OIEAET, WARL.
HEREE . AR = SURERE AL SO0 ) TR B

% (adrenocorticotrophic hormone, ACTH)[{ .
1.2.4 @ E A KRALIE S B P EE
0.1 g/idy, RPN COFR & FF25 45 mLAE:
U ER KRN 2-3 0L I B BR 1) e T, SRR AR
HHER 7K BLTOA (4 BE A5 £ B AR R 1l 2R 41 VR BV
IR RANFGRE 25 nLisFh 24Pk $epE R 55
BE b KIGHBR (B3 2 5590 08) . R IRI(Bds
iRty JLRAT 1 (Lbshi 773k) . XU AT I (Blb
BRFRIL). KIw i a i 7724 h, KR =WHET
DRAEGE T PRAA R 9748 h, Il TR AL R R
TEAS S WP AT S S 2 56 &5 R v B 4% T A
B SO SEAT 1 B CRAL(CFU ).
1.2.5 A4 KAL) EL750 mL/L Z#F
WL h, TR G NG U ZR B T 2
(mesenteric lymph node, MLN), ~J 3¢ f5 # R0+ IfiL
BT, 37 “C %24 h)5 SURSA48 h M52
EEE e Ra S G R A P O TR ST FESR IS
HICAMLNA B A7 B PE. B fr 2 = AR
OGS DN SE S

FIT AR S 45 R R SPSS10.048
B, S AT 2HL T35 B b Aok F PR R 2R T 22 4
BT, B 26 10 LR AT X SRy K86, KMo =
0.05 L BEASL IR b

2 B£8R
2.1 FREBESH HIEFH AR, K52

YR AR 525 19 IN(P<0.05, 1), HiHI Y.
WORES T KRUBIE I T &4 80m w2,
ER RIS, 56 ) sSEg0 AU AR L, BUBRT B
T B SRR T A KA e B3 R
B, R AT T R OIS AT 7+ R 5 2 T4 KRR
KT R AR W R P<0.05), H=2500 42
()38 00 3 PR 2 S, U A RS AT L L
53 fi 5 IV T 5 B0 P T R R L,
rIRIVEH].

2.2 A AL MLNEE IR 45 I BoR &4 RIS 4N
WA LG R, (0 ) SERG A A0 B RS 1 6 0
AT HAL AL (P = 0.00, #2). XUBFF B S A
TG, SE90 AR A7 56 2 2 PRI = 0.00); XUEAT
B+ B I A A 28 XUBFT TR 28 0 W (b 22 .
2.3 KA MiE @ & ey m 2 7R b LUK
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R 1 ABREFEBEDITER 1 =10, LgCFU/g, mean + SD) L GEE
A AR 3 R A A
LR R &7
A KIS i S SUSHTE ﬁ%ﬁi@ﬁﬁ
5 VAR E AN
I[ERH 7.078 £0.229 9.214£0.323 8.158 £ 0.388 9.175+0.312 4 0 16 BT 2 B
ER4A 7.347+0.277° 9.485 + 0.306 8.066 + 0.287 9.027 +0.353 CCGCM % i #k
AT EE 7.044+0281°  9.075+0.393°  8.123x0.245 9.088+0.288 KA LB 1
BBIAA 7.054 +0.302° 9.145 +0.381 8.039 +0.234 9.084 +0.352 fff%é’;”*
&, RAEER, &

WS +BEA  7.128+0.298 9.127 £0.328° 8.040 + 0.347 9.136 + 0.401 KT SR

°P<0.05 vs IEE4H; P<0.05 vs 1EHULH.

* 2 BERBHEBUELR

payiil EEA EAHA MSATFEE BEAE  NUSHE+BBIAA
MLNPBIEL 1 4 1 2 1

ST 10 10 10 10 10

FBNIE (%) 10° 40° 10° 207 10°

°P<0.05 vs IEBH; “P<0.05 vs IEHUA.

R 3 24hABRAPHEE. =SFFRENERS/M (7 =10, %, mean + SD)

4R HEEM) =SFRES) S/M

ia=ct| 4.718+0.399 6.997 +0.520 1.304+0.119
E70R 5.097 + 0.453° 6.167 +0.588 1.252 +0.096
MUATEA 4.753 +0.363 6.031+0.477 1.242 +0.095
BEHAE 4.826+0.419 6.075+0.520 1.259 + 0.052
WA E+BIHA 4.806 +0.370 6.041 +0.496 1.259 +0.079

°P<0.05 vs IFE4E.
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i ()30 35 P B AN 8 T A A 1. AR 3AT A
FH RS 124 hERE T H R RS IR
X HRAHAT W R 2 e, AR T OR Ul
FEERAET L.

2.4 B#AT KA FCRF. ACTH® #0 HIE
6T FALAH LG R ) S0 41 L CRF. ACTHIK
SEEAT B2 TR (P<0.05, #4); 55 ) 5256 41 A
Ll R A FIUZH RS0 AT 1 + JE 235 08+ Tl
ACTH/K - 2 R F(P<0.001). X 5 B 78 N 5 i)
IEE, REURIREE A 73 WA A T R IR, 1 2
A RO I T N SOTR A AT AR .
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PR S B8
W i o e ELAL
B, 2 = F KL
1A EAE L,
RN RE &
TITAER A A
R

EEA EDE RUsHEE BEKE WSS BBIAA
CRF 267.0+32.3 300.8 +34.3° 279.5+29.6 281.6+32.3 277.8+31.9
ACTH 5.68+0.799 6.79£0.651° 5.92+0.477° 6.24 £0.787 5.94 + 0.650°

°P<0.05 vs [EEH; °P<0.05 vs 1EAUZH

REOK B L 8 00 0 3 P 2 T
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KA TR Al A58 i 55 4 R R AT 4575,
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L AT Hh LA e 1 o 30
bt CRFH 1 0005 ] A i I ke
S, CRFE 56 SHIEIL, ks S8R K
TERER, (LA AT R AL L TL-1.
TNF-o/2 48 RE B T2, ZETRATRT IS¢ b R I
T L 5 SO R M 41 TR B I C R FCT, T
CRF 4 BELIT A1 17 B 3 1) B0 97 S 8000
it BT fiE 2 FLEY. R, CREZERIII X
ST s 26 L PR AR T, (R LW b e 4
WA R P R S il — S
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B LR PG ARSI R A AR TR
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S UIE H gl A T s, (HS/MEATT
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Iy 1) D B0k, a7 T (1 3B 45 I P R A AT
i 2T
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