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Distribution of autofluorescent microorganisms in the rat intestine

TIAN Shu-hong, WANG Ri-chao, XIAO Min,FU Jian”

(Hainan Research Center for Drug Safety Evaluation, Hainan Medical College, Haikou 571199, China)

[ Abstract] Objective To study the distribution of intestinal autofluorescent microorganisms in the rat intestine at
different developmental stages. Methods The distribution of intestinal autofluorescent microorganisms in rat intestine at va-
rious developmental stages was tested and evaluated using a small animals living imaging system. First, standard E. coli
strain was tested by fluorescence detection in vitro. Then, the distribution of E. coli under the same test conditions was
tested. The intestinal autofluorescent bacteria distribution was detected in the SD rats at 3 days, 14 days and 60 days of age.
After expanding the range of excitation wavelength fluorescence detection,removing the background of fluorescence feed and
feces and other foreign autofluorescent substances. Results E. coli can be excited in the range of 485 — 535 nm wave-
length and to emit fluorescence. E. coli mainly existed in the stomach and only a few E. coli were found in the ileum of 3-
days old SD rat.. In the 14-days old rats, E. coli mainly existed in the stomach and cecum, and only a few E. coli were
found in the ileum. In the 60— days old SD rats, E. coli mainly existed in the ileum, and only a few E. coli were found in
the colon, cecum and jejunum. After the expansion of the excitation light wavelength range of fluorescence detection, E. co-
li were observed mainly in the ileum, and only a few E. coli were found in the stomach in 3-days old SD rat. E. coli mainly
existed in the stomach, then the cecum and only a few E. coli were found in the ileum and jejunum in 14— days old SD rats.
E. coli could be found in the whole intestinal system but mainly in the ileum and cecumin of the 60— days old rats. Conclu-

sions Examining the intestinal autofluorescent microbes with the small animal in vivo imaging system can be helpful and
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make guidance to study the distribution of intestinal microbes in the host at different developmental stages, and to provide a

basis for studying the relationship of intestinal microbes with its host and the gastrointestinal drug administration.
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Note. A: Ordinary photo of E. coli; B: Auto-fluorescence photo of the same E. coli.

Fig.1 Detection of autofluorescence of a standard E. colis train.
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Note. A: Auto-fluorescence photo of the gastrointestinal tract of SD rats at 3 days after birth. A Auto-fluorescence photo of

gastrointestinal tract of a SD rat at 14 days after birth. The yellow arrows indicate waste in the intestine.

Fig.2 Distribution of auto-fluorescence of E. coli in the intestines of SD rats at lactation
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Fig.3 Distribution of auto-fluorescent

E. coli in the intestines of SD rats at 60 days after birth
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Fig.4 Distribution of auto-fluorescent gut microbiota in the
gastrointestinal tract of SD rats at 3 days after birth.
Besides E. coli, there were also some other autofluorescent

bacterial flora in the intestinal tract.
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Fig.5 Distribution of auto-fluorescent microbiotain the
gastrointestinal tract of SD rats at 14 days after birth.
Besides E. coli, threr were also some other

autofluorescent bacterial flora in the intestinal tract.
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Note:a and b are wastes, c is animal feed.

Fig. 6 Distribution of autofluorescent gut microbiota in the SD
rat at 60 days after birth. Beside E. coli, there were

also other autofluorescent bacterial flora in the intestinal tract.

R XL I R b B 25 S0k R] fE S B A

BUARPRIE 0928 A0 5C T T8 T 9 728 A 0 TR Y
IO 225 S BRI 300 ARG &R IR R Rl A A 2
S E TR RS S5 R RO R, fE AT 2
YA AIR T, 75 225 18 2 W) % A ] 4 % e B ) %2
AR G TE R A S DR D i 2 R 1) g el i
WATHLA Y LT e 57 BRI/ B T 1
WG ZRGED AR TN B A BEAG I (Y 2L L8 [ K VLT
ERURE A, (FB A VF 22 [RGB DR, L ik
AN AE XL [ R DO6 B RERN 2 AN E 7 2R
I A9 R TETE 5 T A T T8 B AR 1) L9, A% REAS:
INENC A R PO AR 2

& % x #t

[ 1] Andrew LK, Philip PA, Nicholas WG, et al. Human nutrition,
the gut microbiome and the immune system[ J]. Nature, 2012,
474(7351) :327 - 336.

[ 2] Atarashi K, Tanoue T,Ando M,et al. Thl7 cell induction by ad-
hesion of microbes to intestinal epithelial cells [ J]. Cell, 2015,
163(2) :367 —380.

[ 3] Ayelet S,Leticia C,Nathaniel H, et al. Commensal Bifidobacteri-
wm promotes antitumor immunity and facilitates anti-PD-L1 effi-
cacy [J]. Science, 2015, 3501084 —1089.

[ 4] Marie V, Jonathan MP, Romain D, et al. Anticancer immuno-
therapy by CTLA-4 blockade relies on the gut microbiota [ J].
Science, 2015, 350:1079 - 1083.

[ 5] Yano JM, Yu K, Donaldson GP,et al. Indigenous bacteria from
the gut microbiota regulate host serotonin biosynthesis[ J]. Cell,
2015, 161:264 -276.

[ 6] Rachel NC, Georg K. G, Jesus ML, et al. Diet dominates host
genotype in shaping the murine gut microbiota[ J]. Cell Microbe,
2015, 17.3 -5.

[ 7] Katharine Z. C, Jonas S, Kevin R. F. The ecology of the micro-
biome: Networks, competition, and stability [ ] ]. Science,
2015, 350:663 - 666.

[ 8] Fredrik B, Josefine R, PengYQ, et al. Dynamics and stabiliza-
tion of the human gut microbiome during the first year of life
[J]. Cell Microbe, 2015, 17:690 —703.

[ 9] Nicolas SZ, Salvatore F, Claire C, et al. Microbiota depletion
promotes browning of white adipose tissue and reduces obesity
[1]. Nature Med, 2015, 21:1497 — 1501.

[10] Qin JJ,Li RQ, JeroenRR, et al. A human gut microbial gene
catalogue established by metagenomic sequencing [ J]. Nature,
2010, 464 .59 -67.

(1] Bk, BT, 0000 5, % 5 Tux KRR AT 18 76 /)N U T8
AR 1 ST [ 0], ARl A R 2431, 2014,22(8) .
925 -932.

[KFEHHE] 2016 -06 —07





