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Abstract

AIM: To quantitatively detect bifidobacteria and
lactobacilli in feces of Parenteral nutrition (PN)
rabbits by real-time quantitative PCR.

METHODS: Sixteen New Zealand white rab-
bits weighing 200-250 g were divided into two
experimental groups: control group and PN
group. On day 10, we obtained fresh feces from
the rectum. Whole bacterial DNA was extracted
from the feces, genus-specific primers of bifido-
bacterium and lactobacillus were synthesized, and
the specificities of the primers were evaluated by
conventional PCR.

RESULTS: The detection limit of the method
used in this study was found to be 100 per PCR.

wet feces (0.05 g) of PN rabbits was significantly
lower than that in the control group (4.62 + 0.24
and 4.29 + 0.49 vs 5.84 £ 0.92 and 5.14 £ 1.07; P <
0.01).

CONCLUSION: The real-time PCR procedure
described here is a specific, accurate, rapid, and
easy method for the quantification of bifidobac-
teria and lactobacilli in feces of infant rabbits.
Dysfunction of the intestinal barrier induced by
long-time PN-fed may be related to the decreas-
ing number of bifidobacteria and lactobacilli in
the intestine.
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XU FT W (bifidobacteria) FF AW (lactobacilli)
15 R 8 B W) o A P ) DA R, R AR
WREAES P AP R E
FRAE 2 07 AR B R LTI ) i Ak R
(parenteral nutriton, PN)£> 5 2176 15 1 F 2% 1,
3 55 M e e, 1T 5 3800 o R A7 R P 2 3% i .
Rl BRAT, T L HIF 9T P NI A Mg 1 RO A e A
FUFF R AR AL, BRI PN 2 b B ) i B A 1)
MU BRSO B R LA 8 DR AR, HoAL 48
(1) 55 F2 I BOLAF AL LA S 8T 2 55 IR M
K, R &5 2 40 B B AR IS (] A AR EE D 2=
HRs IR HENE BE IR 52 Wi K5 22 Bl AR A
ST AE LAEAT. SEIN 2 E HEPCREE A (real-
time PCR)H FH 40 11 55 5T 20 IR AZ IR 7> 1) Ay 6l
fih, A2 FIRECAT R BRI, hy DR AT 1) 5 A U
SRt THIE e, UL EAT TR H H AT fr i real-
time PCRITVENS B e FEATHR A HEAT XA B A
FUFF BT

1 #RRITSE

1.1 HEJE2 wIHTU S A 160, MEAE
ANBR, R JFTEE200-250 g, 43 24, XFIRALTI,
PNZHOH . BUECFF T8 ¥R T BoR 4 75 B SUECH B
(Bifidobacterium adolescentis), FF 4T B# A7
JFEFUANT B (Lactobacillus plantarum), t i
A K 2 A A A R A B B I 1T
KGR R K B A Bt 40 1 5.

1.2

1.2.1 : PN AT S5, AT T
HERTIRSE, TR FES24 himiE T FR (240
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mL/(kg-d)], HR A e 36 K L R, B
FRWEHC 7 W SCHR[2]. 0 TR IE & R B W IR, 4
SILIEFR, BT BN B2 hE S, =il
20-24°C. PNZH4IRPNFFLE10 dJE, 158 FH ks

TR, FRSfid A B R /K2 hE R TUR, 506 2
— T R, IR N 2
1.2.2 DNA - WHUE

W IEAE, LRI E AN TCR B0, -20'CHRAE, 24 h
PN el B 20 P 40 1R LK 4L DNA. FHQIAamp DNA
stool kit (Qiagen, Hilden, Germany)Hh 2 (T Py 41
WA 4IDNA, BARSRAER U] BT, dh )
RUBCFT AT R B B, R0 20 0 SR A A e ).
1.2.3 X
ISR A FLAT 1 5V 5 1P (genium-specific
primers) ) HII S I SCHR[3-4]. b RS 14551 W&
1, 5 10] b o R 27 58 DA it AR B 2 ) 5 B
1.2.4 DNA  : H5HIH
TN AP R T 820,05 g MY FLRF 4T 14
$70.05 g KWATE TR 721 mL, 4115 DNA
LD IR H]1.2.2, -20°C {147
1.2.5 D R E R 4IDN A
HHPE AT H P CRI VY. 50 pLARIEPCR W,
A2, 10X PCR Buffer 5 uL, 25 mmol/L Mg’" 3
uL, 10 mmol/L dNTPs 1 pL, 25 umol/L I F 5|
Y41 pL, DNABE 1 pL, 5X10° U/L Taq DNA
polymerase (Promega) 0.5 uL, ddH,0 37.5 pL. &
% At 94°CASMES min, fEIF35UC: 94°CAZHE
40 s, 55°CiE k20 s, 72°CZEfH1 min 15 s, 72°C
FEAHS min. FIATH MPCRKX N FPTC-100TM
programmable thermal controller(MJ Research
INC.)_ERET. 11 /LIS B R B S vk 23 b7
PCRY" 1774, LIDNA marker DL2000(TaKaRa)
h o F bR
1.2.6 : AMFRUE D
il 2% DA 5 OB AT 1 A A LA B P CR 7
W R R EOGEE) HIMDNA Y B, &2
TaKaRa pMDI18-T(KEE AW HAE b, HA
ORI AL B DH-SoE F 4N+, 5 B S 43 55 R
KIDNA. ZAHNE, S5 77 OB 3§
YIFLRT T I #E DU, AR B o 2

B AMRUE SR L0 R AU RE, AL Ak
107-10*4% UU/L, % R34 Fdt4Treal-time PCR
FJN, AR Z20 uL: 10X PCR Buffer 2 pL, 25
mmol/L Mg” 2 uL, 10 mmol/L dNTPs 0.5 uL, 25
pumol/L I Fif514)4:0.25 pL, DNASART pL,
5X10° U/L Taqff(Promega) 0.25 pL, 20X

PN

PN
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(real-time Bacterium Primer Primer sequence (5'—3') Amplicon size (bp)
Q-PCR),
Bifidobacterium  Im26-f GAT TCT GGC TCA GGA TGA ACG 1428
Im3-r CGG GTG CTI CCC ACT TTC ATG
Lactobacifllus L159-f GGA AAC AG(A/G) TGC TAA TAC CG 600
L677-r CAC CGC TAC ACA TGG AG

SYBR Green I 0.5 uL, ddH,0 13.25 pL. %
BEFF B B 4 95 C A ME3 min, 340
W 95CAE40 s—61°CIEK25 s—>72C
FEMT min 20 s, FEARISTC 0 s(20°C/s)—
71°C 15 s(20°C/s—95°C0 s(0.1°C/s), ¥ &I
40°C 30 s(20°C/s); FLAF B RN 4&ATF: 95°C
22 PE3 ming fFFR400K: 95°CAEPE40 s—61°C
B k25 s—=72°CHEM1 min, @fE95C 0 s
(20°C/s)—71°C 15 s(20°C/s—~95°C 0 5(0.1°C/s),
A E140°C 30 s(20°C/s). T %6 8 EPCR Y.
¥J#ELightCycler (Roche) L7,
1.2.7 Real-time PCR

KRR IURE S DN AR % 5 ) 4%
P it 2 A T] ) S5 I8 A4 28 R s W 4 A1 i3E A T real-
time PCR R VY., 455 IS 564 91 1 0 ORI R 71
RRIE, BEANFE A3 FAT AL, LARIE S5
AR AR AT R, e R, BT
fift it 2253 #r.

K HSPSS for Windows 10.05%

A, 78 HdE Limean + SD# R, K Student
R LI TR) 22 591, P<0.05 22 545 G vt 2 7 X

2 R

2.1 PCR 11 /LI SRR B S F vk 43
HT B R IE AT DN A FIPCRY™ 1 =), A X
AT BRI ) LA 181 35 R 41 DN A 43 1] £F 1428 bp
1600 bpih 7= T H—F 3 X Ay (B 1), 1 K
FFR L A 2 DNA K WA B4 [X A

2.2 AN T4 DUE R B
BEAG IR B 3G 0, JLUG0m 5 i i o, A2 id
— BRI S i ia oY, BT <oF
RN, Fa iy G RIS DU 2Ot BT
ABLIR) 3% DG R A T XU B AT LA 11
AR N1 ih £ BT W 2100w A
FRAETE Ih 2842 K, 1309 Zreal-time PCRELA B4
(1 R U (E2).

2.3 DAAN [ 45 LK
(1) S PEABE AR FR ) ZOA AR R, APCR S Wi F rp

bay’:| n FUSATESD) JLAFESD)
7 5.84(0.92) 5.14(1.07)
PN 9 4.62(0.24)° 4.29(0.49)°
P 0.004 0.006
M: 0.05g N: (log,g); °P<0.01 vs

2000 bp
1000 bp

500 bp

1 EREEEDNAEAIPCRY IZFZH). 1: Marker; 2:
K 4

F)IK Y6 BAE P RTUEE IR K (Ct) g AL bR 15 2]
LT A R SPL AT A 0 b e T 2 (F13), b A
i FRY BT B8 RN LA 1 T4t T 5 AR
2.4 BH P A58 B £ 9% e o e
PCR N G HH, FeWZcmlifi@ . A3 515 2% %
2k (E4), ] LR 2k i B, A1
#.—. 5SYBRGreen 19¢ /4RI &E G0 R B H
FRDNA B, F 2 Bl i 3 i € th 2 4y B PR
R L) () s i I £, mT WG =) et IR, 3
W 1% S I 4% AF Aty St 4 1 s oA e e v 4R
FH 4 &5 S H B

25 R PR BT
5 DUBCHS T 8 ok Cefi 5 bt 2 LU AT 21, 280
€ PCRAC ATl I ML N I LightCyclerSoftware
AP R e g . T S N XU R
FHFLFT B AR AS S IR A, WO Sl
(log,o)HEAT Student A% 45 5 i/, PNV FF
BRI LA B B B I T IR AL(P<0.01, 3R2).
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2.02.5 3.0 3.54.0 45 5.0 55 6.0 6.5 7.0 7.5
Log Concentration

3 AUERRZ A ; B:

3 11E

XUEAT B R LA R AN U N2 3 P 3 B2 ) 3
Y, AR S R LA . Mk
BT et alt™ VR K R AR SR S T AT R SUBL T
WA FLAT B AT BT, R 3 R A R
AFLSRE FH A 8 15 37 D7 1A SUECR B A FLAT B8 1) o2
O BRI B Ty, LR B 52 A0 A B AR I
ANFRIRBEIR 25 . BE R AR Be ARy e v VR R
S5 2 T IR 22 R, AT RO i, 4 R AR
SEVE. ATEEVE, TRECASKERA, JE e R
B A 0l B o LARS 5%, WA REHE A S B
WAL TG A o D B, S R RERT XL
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2.02.5 3.0 3.54.0 45 5.0 55 6.0 6.5 7.0 7.5
Log Concentration

R B FUAFBRHEAT PO MERf =0 VAR

AR, — ROy, Pl RIS IR
Y P T T VEB T2 BT DR, Riireal-time PCRYZ.
Real-time PCRE;A & LU FF#16S rRNAZ Y
BEDRIRY 2 DX TR AZ IR e 1) O S 0 il 5evt 5149,
ZPCRY MY, ¥4 W 5V k&G, Pl
PECAT T (I SIS I =TI, Hofhes T
PCRI REEFD IR A E SEAG AL AL, e
NS R RG . BUR. AR, FR R AR
TP A RS NS RT LA JBE G e G A 7 v K e
B4, 10 H TP CRY BRI 7= 7 #7164 i FE 34
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2.4 -
2.2 4
2.0
1.8 |
1.6
1.4
1.2
1.0 -
0.8
0.6 ™ =T

0.4 - B 2~ ==
0.2 o
0.0

Fluorescence -d(F1)/dT

B 4 yigr-wEmRihs

A

e e e 1

-0.2

-0.4

Temperature( )

TG B T HEAT, JF L], Bk nT
TRy g, P s AR, TR POk
JE 22 A (FISH) RS S, AT PCRIFARUIER D
Martsuki e a/BIFFT R IR FHPCR ;24 IR
FR, EAR4ERE 7710 R A110-10045"". Real-time
PCRUZH: TP CRIFFE 2 AR A IR 1 252 1
FE FHPCRAI L AN ], real-time PCRIE &
RATY G RFRHAN, v Lk % WL TPCR AT
RREAR 40 LU 3N [ 3 S0 i .

T AT H 2 0 4 e LI A5 N 4 36
BT B AT FLA B EAT B A I, fs
T2 v (1 Jm A5 S e 5 1 9. 2 ISR [3-41 6 it
FIDIR RSB AT« FUFF B KT B g ke o
HIFRTDNAYE R FIPCR, ] WAV AT &4 1974
K/NA1428 bp, FUAT 14 KN 24600 bp,
BRI X FE R AT B AR L Lk 4 e, Ut I S )
5 S 5 A0 i b 5 ) RO AT R R LA .

[}, real-time PCRJX M 4 F ik F AL
AR T RN T 55 A R R, I S gkl
SYBRGreen 4 A B A2 Ak OCRER R 35,
HRSYBRGreen IR & RS Al 5 655 142
PO BRAR, X R (S DLIRE i n] Be TCV2 K
MSYBRGreen I ik i, SCREAMHIPCR %
I, BEAGP CR S N 256 . 3 ek 6o 94 58 328 ik 1) 1y i
8 SYBRGreen IfEIZAR R S LK N
0.5 X, M LLABH 77 B (1 A A v i DAy SR Al 1
I8 im0 D 2 1004 A5 BH I il 2R AR K
B RS ATE 104N . A, B T"SYBRGreen 15
DNAXUE SRR e PE 2 G, o5 |19) — SRR XL
BE5SYBRGreen 145417~ AR B A PESE AL, 5k
0 44 3B K Il e 3 ek 1 1) 7 A 4 h61°C
I I Rl £ AT SR IE T A

Bt 2 i1 it 5 1R 2 bR, 1T bt
i FRURS R 5 S b v il 2R B (R e, 2
R o B (1 DG WRAE R H 5 P CR™ ) LBl

s e e e e s e e e
70.071.072.073.0 740 75.0 76.077.0 78.0 79.0 80.0 81.0 82.0 83.084.085.0 86.0 87.0 88.0 89.0 90.091.092.093.0

FERGRE IR 7 70 AR TRHE R AP AEANUER . A FaE
PR A AN SIZIG K 3 FPCR 4 e [ B3 A4 I,
ARG HHEETORE, 84tk H A v BOTORE IR P I
e LRGSR, SEIL T HERA e i FLBSARCRR E
1, PRI A A X %) real-time PCRAECHK
FES I T A DR BRI IE 22, WAR &
HR, [ AR v il 2 () F 4 PEAG 56

AHIT 4R R, 6 AL 2 i #6(0.05 g)H
AT BB 4 5.844+0.92, FUFTF B REE K
5.14£1.07. PN %) G Fe A0 rh XU B A FLA 16
SR N 4.62£0.24F14.294+0.49, BEALT X
R EH BB e R AT 1T A2 B 6 B e 1 = 22
853, T i Bt S fi o i %) T LA R 4
DRI AT, KA AN E 75 T B0 W B A AN
PN B 25 I A5 1 5 e s 1 114) 2 TR X B8 AT 11
FUFF B A 9 %, PeoRn BATIRAA AR I 2
AL B T BE N MCGEPN S B R TR i
¥ R B D e B & A%, (BT B IRAIAEA G T 1
WFFEH HE— 2 5IF. Real-time PCREZ A SZIL T %)
RUBSFF B ST R 25 X 85 55 T4 1) S I 5 20 AT
R HE— DI SIS ) AN T R R TR 2 R
HAh B R T ARSI F B, AR
U (R S B AP 5 R I A I P i 55t
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AFURR 4 HESD T Rl R B AR i, 3LV Z B AR, DTG B R LT R BR T
FEIRIZHZL T 20064F FE AT R VEAl TAE. BEIRZ VP A 20054F FE (L P6 44 R W 196 R 311, b, #ERHIEFI110
Fite REBOUITIS6R. PEALSE BN T — 2L F5) W1 3L 88F#, JLr kB TI4270, RIS TI46, AF5 5 E i

I3 2 A A A AT A O Tk 1035, JCrh A RH T 64Fh, BHESWTI3ORY, =2 TISLsH, JLrhtk
FHA AT, BRSSPI UR. (h 3L v a6, i B U= v REERRT)
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