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This study was designed to examine the effects of two difference prebiotics (i.e., tart cherry and fructooligosaccharides) on Figure 5.A Figure 5.B
cytokines and chemokines that regulate T cell homing, differentiation and activation within gut-associated lymphoid tissue of b i £ = Diet: p = 0.6545 L Diet: p <.0001
the small intestine. 8-wk-old female C57BL/6 mice were randomly assigned to treatments in a 2 x 3 factorial with antibiotics ' ABX: p =0.0016 Lo ABX: p = 0.0047
(+ or —ABX) and diet (control, tart cherry [TC] or fructooligosaccharides [FOS]) as factors. At the end of 10 wks of 8 wk old C57BL/6 L8 Diet"ABX: p=0.1451 - Diet*ABX: p=0.0811
treatment, whole body dual-energy x-ray absorptiometry (DEXA) scans were performed, intestinal samples were collected. - 1 1 [ ?5 11
Fecal short chain fatty acid (SCFAs) were analyzed using gas chromatography techniques. RNA was extracted from - ABX + ABX - 8 s |
Peyer’s patches and genes of interest were assessed using RT-PCR. Data were analyzed using 2-way ANOVA followed by % 1'i 1 S *
post hoc testing with significant main effect or interaction was detected. FOS supplementation and not TC increased whole ‘ ‘ E . I 1 2 06 4 )
body BMC and BMD. The benefits of FOS on bone were unaltered in presence of antibiotics. T regulatory cells were % O:_B 2., ]
increased within the lamina propria of the ileum with FOS and this response was suppressed with antibiotics. No changes con Il 1 Il FOS con Il T Il FOS 2 . ﬁ I *I .
occurred in the pro-inflammatory, Th17 cells, with FOS. Fecal SCFAs were upregulated with both TC and FOS diets, but g . 02 1 I
FOS had a greater effect. Antibiotics suppressed the increase in SCFA induced by the prebiotics. Neither prebiotic : _ : : : : : : : " ;
increased gene expression of CCR5 and CCR9 in the Peyer’s patches, but antibiotics increased CCR9 expression. An Figure 1: Fema!e mice were randomly assigned to treat.ments n 6_1 2 x 3 factorial design with DIET (Control, or Con diet CON-ABX CON+ABX  TC-ABX  TC+ABX  FOS-ABX  FOS+ABX CON-ABX CON+ABX TC-ABX  TC+ABX  FOS-ABX  FOS+ABX
unanticipated increase in IL-6 gene expression was noted with the TC and FOS, but the antibiotic treatment blocked this supplemented with 10% Tart Cherry (TC) or 10% fructooligosaccharide (FOS) and ANTIBIOTIC (-- or +ABX) as factors. The Figure 5. The offects of distary SuppIementation o tart cherry (TC) or fructooligosaccharide (FOS) with or without
requnse. Although antibiotics suppressed IL-10 expression, nelth_er TC nor F_OS had a_n effect on this antl_-lnflammatory ABX COij[aII InCquEd metronidazole, amp|C|II|n, _vanc_omycm, ne_omycm a_lnd.the antl_fungal’ amphOte.rCI.n B dISSOIVe.d n c_lrlnklng antibiotics (ABX) on the relative abundance of cytokines in the Peyer’s patches that are expressed by activated T cells, A)
cytokine. However, both the TC and FOS suppressed the expression of the highly pro-inflammatory cytokine, IL-17. We water. This cocktail was used to suppress the microbial populations and inhibit the effects of the prebiotics on the microbiota. interleukin 10 (IL-10) by T regulatory cells or B) pro-inflammatory interleukin 17 (IL-17) expressed by Thi7 cells. Data
conclude that alterations in gene expression in the Peyer’s patches with FOS supports a decrease in the IL-17 and no were analyzed using 2-way ANOVA. * denotes difference between TC or FOS diet groups compared to control.
changein IL-10, which differs from the alterations in Th17 and Treg cell populations in the lamina propria. Furthermore, our i 6A i 6B
findings indicatec! that FOS’s effect§ on bone may be mediated by some other mechanism than SCFAs’ effectson T 'guri _' Diet 5 =03085 'gu': ~ et 09911
regulatory cells via the gut-bone axis. R ES U LTS | ABX:p=0.9418 © ] ABx:p=02669
Diet*ABX: p=0.2499 15 4 Diet*ABX:p=0.5011
= 17 o
Table 1: Comparison of the Effects of Tart Cherry (TC) and Fructooligosaccharide (FOS) Supplementation With or 3 y ‘ { ‘ ‘ S ; ‘ { 1 l [
| NTRO DUCT' O N Without Antibiotics on Bone Mineral Content (BMC) and Density (BMD) o 1 I o ) I
T 06 - g
5 2 08
———-E-_m_ : :
o N _ _ | _ -ABX +ABX -ABX +ABX -ABX +ABX DIET DIET*ABX £ g
* Osteoporosis Is a condition of low bone density and compromised bone microarchitecture BMD (mg/cm?)  52.640.4°> 49.8+0.4° 52.0+0.4b 51.840.4> 54.9+0.4% 54.9+0.4% <.0001 0.0042 0.0018 g0 € o
that leads to painful and debilitating fractures (1). In the United States alone, 54 million BMC (mg) 484.1+9.0 446.7+9.0 499.2+8.7 442.8+8.7 516.1+8.4% 494.7+8.7% <.0001 <.0001 0.1340 0
adults Currently have OSsteoporosis or are at hlgh risk for this condition (1) 3 Con-ABX 3 TC-ABX 3 FOS - ABX CON-ABX CON+ABX TC-ABX  TC+ABX  FOS-ABX  FOS+ABX CON-ABX CON+ABX TC-ABX  TC+ABX  FOS-ABX  FOS +ABX
 Recent studies have revealed that the gut microbiota can affect bone mass and that BEm Con+ABX Em TC+ABX mEm FOS + ABX Figure 6. The effects of dietary supplementation of tart cherry (TC) or fructooligosaccharide (FOS) with or without
. . . : . - i P . 18— a antibiotics (ABX) on the relative abundance of major histocompatibility complex (MHC) classes | and Il in Peyer’s Patches,
rbnoar‘]nelprlTJ]Iaa:Qg.r:ges"[’pel(lf]rgotkl’)ll(zza)‘ by feedmg preblotlcs and pl’ObIOtICS has favorable effects on Table 2: GUt Lym phocytes Evaluated USII‘Ig Florescence- l A) major histocompatibility complex class Il (MHCII) and B) major histocompatibility complex class | (MHCI). Data were
. . . =12- b# analyzed using 2-way ANOVA.
- Efforts to understand the link between the gut and bone have revealed that short chain activated Cell Sorting (FACS) = Ilblil
fatty acid (SCFA,; e.g., butyrate, propionate, acetate) produced by the fermentation of -—E_ S 3o o SUMMARY & CONCLUSION
oligosaccharides may alter T cell populations and their activation (2). -ABX HABX “ABX HABX -ABX HABX DIET ABX BX g
.. . . . y LL 2-
* Naive T cells home o gUt_'aSSOC|ated lymphoid tISSUGS: (GALT) ?UCh as the Peyer’s CD4* 4443 +540° 3084 +540° 3188 +540° 3554 + 540 8882 +580% 3673 +580% 00001 0.0009  <0.0001 « FOS supplementation, but not TC increased BMC and BMD. The benefits of FOS on
patches and lamina propria where they can undergo differentiation into Tregs 431+45°  280+42°  234+39%  310£30%  872445%  201£39% 00002 00006  <0.0001 O pcetate  Proponate  1Batmn nButmate BMD were not altered in presence of antibiotics.
Immunosuppressive T regulatory cells (Tregs) and pro-inflammatory T helper (Th17) cells Th17 s:1s  128x1s  saxts  fese21  i5:1s 14519 0340 01901 0073 Figure 2. Fecal short chain fatty acids (SCFA) following 10 wks o + The immunosuppressive, T regulatory cells, were increased within the lamina propria of
(7). .These processes are regulated by c;hemoattractant molecule.s (e.g.,_ chemoklne C-C RS U dietary treatment (Control. tart cherry [TC] or fructooligosaccharides the ileum with FOS. This response was suppressed with antibiotics. No changes
motif receptor [CCR]5 and 9) and cytokines that regulate T cell differentiation (e.qg., oresentod 25 LS mean £ SEV. Within a ghven row, groups hat do not Share the same superscript leter are signiicanty aiferent from esch  [FOS]) with or without antibiotics. Data analyzed using 2-way occurred in the pro-inflammatory Th17 cells with FOS. TC did not alter either T cell
transforming growth faCtor [TG F]_B and interleu k|n [I L]_6) (3 8) other (p<0.05). # denotes differences between a diet group compared to control. Values are expressed as absolute cell count. ANOVA. Bars represent the mean * SEM. Bars that do not share pOpulation.
* The efflux of these T cells from the gut allows them to travel to the bone where Tregs the same superscript letter are significantly different (p<0.05) * Fecal SCFAs were upregulated with both TC and FOS diets, but FOS had a greater
- - - Fi 3.A Figure 3.B ibioti i i i inotics’
which express IL-10 have the capacity to upregulate bone formation by osteoblast and e = : ter]:feecr:r:.ic'ra\ongliglz_tlcs suppressed the increase in SCFA induced by the prebiotics’ effect on
Th17 cells which express IL-17 can accelerate bone resorption by osteoclast (5). i Diet: p =0.2496 . . ' . . . .
. Previouslv our lab has shown that supplementing the diet with tart cherries or their iuice . Diet: p = 0.1311 18 - ABX: p <0.0398 * Neither dietary supplementation with TC nor FOS increased gene expression of CCR5
y _ _ PP _ 9 J . ABX: p = 0.6891 D 156 | 1 Diet*ABX: p =0.1899 and CCR9 in the Peyer’s patches. Antibiotic treatment alone increased CCR9
can restore b_ong In animals that have experienced age-related bone loss and reduce 212 Diet*ABX: p = 0.9907 S .. 1 expression.
bone resorption in postmenopausal women (2,6). | | | 5 @1, | » An unexpected increase in IL-6 was observed with the TC and FOS supplementation
 Tart cherries are known to be a good source of fructooligosaccharides (FOS) and phenolic % E | I and the antibiotic treatment blocked this response.
compounds, both of which have beneficial effects on the bone. However, questions remain ERa E ' I « Antibiotics suppressed IL-10 expression, but neither TC or FOS had an effect.
regarding their effects on T cell homing, differentiation, and activation. < 06 I < 08 - Both the TC and FOS suppressed the expression of the highly pro-inflammatory
— 2 0.6 - .
B = cytokine, IL-17.
= 04 [ I = ’ . : :
& @ 04 - * No changes were observed in the expression of Tgf-B, MHC-I or MHC-II in response to
0.2 - 0.2 1 diet or antibiotics.
PU RPOSE 0 0 « We concluded that alterations in gene expression in the Peyer’s patches with FOS
CON -ABX CON +ABX  TC-ABX TC +ABX FOS-ABX  FOS +ABX CON -ABX  CON +ABX  TC-ABX TC +ABX FOS-ABX  FOS +ABX Supports a decrease in the IL-17 and no Change in ||__10’ which differs from the
The purpose of this study was to examine the effects of two different sources of prebiotics (tart Figure 3. The effects of dietary supplementation of tart cherry (TC) or fructooligosaccharide (FOS) with or without antibiotics (ABX) on the relative abundance alterations in Th17 and Treg _Ce” populations in the Iamme_‘ propria. Furthe,rmore’ FOS’s
cherries or FOS) on cytokines and chemokines within the Peyer’s patches of the gut that of chemokines in the Peyer’s patches responsible for T cell homing to the gut, A) Chemokine C-C motif receptor 5 (CCR5) and B) Chemokine C-C motif effects on bone may be mediated by some other mechanism than SCFAs’ effects on T
regulate T cell homing, differentiation (i.e., Treg vs Th17 cells) and activation. receptor 9 (CCRO). Data were analyzed using 2-way ANOVA regulatory cells.
Figure 4.A Figure 4.B
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