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Abstract A 5 Abstract ID # 4187 / Poster# J678
Background and Objectives Aluminum (Al®*) is one of the most prevalent elements © Opem .

in the environment and is commonly found in dietary products. The free cation, Al**, N ;pE;nm e |

is physiologically reactive and thus may affect metabolism when ingested. The 200 50 ppm 2007 |

gastrointestinal tract plays a pivotal role in its absorption, and it is estimated that 150 150 ‘ ek ol

approximately 40% of ingested aluminum is retained in the intestinal tissues. The = = Ij 1500+ I

present study aims to evaluate morphological alterations, barrier effects, and gene NE 100‘%%%* NE 100+ E ! . ‘

expression pattern changes after repeated exposure of in vitro intestinal tissue S S = 1000-

models to aluminum. g

Materials and Methods Epilntestinal™ Tissue Preparation: Small intestine (SMI) ot 5 10 15 R L R % 500—

epithelial cells were harvested using proprietary techniques from post-mortem Days AI** [ppm] g

donors following IRB approval. The tissues were produced by seeding the SMI

epithelial onto tissue culture inserts, raising them to the air liquid interface, and Figure 2: Monitoring of Epilntestinal barrier integrity using TEER measurements. A: TEER ° o 5 20 5o

cuturing them for 2 weeks in specially formulated culture medium to induce in-vivo-  4er me: Bt Comparison of auerage TEER at he ermnatr oont, Al aues eprese

like differentiation. considered 100%. Error bars represent standard deviation between measurements.

Al¥* was applied twice a day for two hours at 5, 20, and 50 ppm for 12 days onto the

] ] . : . . . _ _ _ _ Figure 5: Effects to Epilntestinal Ultrastructure - Transmission electron microscopy (TEM) analysis of selected tissues. The
in vitro reconstructed intestinal epithelium, Epilntestinal (Mattek). The tissue integrity

b applied dose is depicted on each figure. The graph summarizes measurement of microvilli length in randomly selected fields.
was monitored over the course of the experiment using transepithelial electric 2 0.8- - The dots represent measured values and the height of bar represents average length.
. . . . (8] ]
resistance measurement (TEER). At the end of the dosing period, the cumulative - I
Al3* absorption was assessed using Inductively Coupled Plasma-Atomic Emission g %, 0 65 0 ppm 50]ppin
) . . o =07
Spectroscqpy (IC_P AES) analysis and the mqrphologlcal effec’Fs were analyzed by 2 % : Figure 3: Measurement of cumulative
standard histological assessment and transmission electron microscopy (TEM). RT- S5 : E— aluminum in receiver fluid after 12 days Fiqure 6: Histoloav analvsis of Enilntestinal
qPCR was used to assess expression of genes associated with oxidative stress. =z % 0.4 el using inducti\t/ely coupled  plasma-atomic tisgues at day 12 %}t i unﬁreate 4 Copntrol fight
] emission spectroscopy. ‘ : ’
:2: g' ] - P by 400um — tissues treated with 50ppm. Arrows indicate
Figure 1: Experimental setup. % S ] vacuoli formed in the tissues treated with
Epilntestinal tissues were dosed E 0.2 3 highest concentration
with Al**twice a day for 12 days. S ] N i e S v
13 Barrier integrity was monitored © ] i in 3" el ‘ a \ @ e ’,,.i.‘b 4t
- T Al "Al using TEER. At the end of 0.0_=—— ) N RS N
Aml Al Mo experiment, the cumulative - 0 5 2'0 5'0 200 Cwdrateate oy L o Ll A (e i
AT absorption was measured using ] _ .
ICP and the expression of selected ARt in apical [ppm]
genes was analyzed by qPCR. Results
The tissue morphology was _ _ _ o _ _ S _ _
® — & assessed using standard H&E . Barrier integrity monitoring via TEER did not reveal any significant differences between tissues
l. ﬁ > ® S:a'r;'”g and by Tté?\;l‘sm'ss'on c 20— c 40— e exposed to AIR* and controls except for the highest concentration (50 ppm). These findings were
electron microsco . o [*] . . . . . . . . .
| | Py (TEM) @ ** ‘ a 35— | consistent with observed expression patterns of genes associated with tight junctions and with
Al £ 157 — £ 307 - level of metallothionein genes associated with different amounts of AlI**. Histological and TEM
8888888888 wd ] <3 oo analyses revealed that the highest APR* concentration was associated with vacuolization and
12 days EZ 57 EZ 51 microvilli shortening, while no pathological changes were observed in other samples.
Dose 2X/ TEER % 4- = DE! 2
Day % o 3- o 3 . . .
N g 2 g L - Discussion and Conclusions
QO . .
CP (Inductively Counled o 0-—&—%—'2!0'—5'0— € 0 —_— Overall, the results of this study suggest that the repeated exposure to AlI** did not lead to
[ (In L;:;;’fnz) oup'e } 3+ 0 " 20 %0 significant detrimental effects of the 3D Epilntestinal tissue model except for the highest
Al [ppm] A" [ppm] concentration used. These findings contribute to our understanding of the safety of Al** exposure
: within the context of the gastrointestinal system since physiological concentrations of aluminum in
Gene expression _
Figure 4: Analysis of gene expression in Epilntestinal tissues of selected metallothionein blood stream are very low, typlcally <10 pg/L (0.01 ppm). Nonetheless, further research may be
TEM isoforms at the experiment termination (day 12). The concentrations of apically applied needed to explore any potential long-term effects and to understand the possible implications for
aluminum are show on x axis. The y axis represents relative expression (fold) change. The : . : . :
human health especially for chronic exposure at high concentrations. The observed morphological

data represent the results of two independent experiment. Each gPCR was run N=3. _
changes may deserve further attention.
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