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A simple way to improve fibroblast seeding efficiency and uniformity in constructing 3-D dermal equivalent

ZHOU Juan,ZHANG Qi-qing* (Institute of Biomedical Engineering, Peking Union Medical College/Chinese Academy of Medi-
cal Sciences, Tianjin 300192, China)

[ABSTRACT] Objective: To explore a simple way to improve seeding efficiency and uniformity in constructing 3-D dermal e-
quivalent, in order to effectively construct tissue engineered skin. Methods: Human dermal fibroblasts were added onto collagen
sponge scaffolds and cultured in the following 3 ways: (1)oscillating seeding and oscillating culture (OO), (2)oscillating see-
ding and static culture (OS), and (3)static seeding and static culture (SS). Samples were obtained and subjected to light mi-
croscopy, scanning electron microscopy (SEM) and quantitative cell number assay at planed times. Results: Oscillating seeding
achieved more uniform spatial cell distribution within scaffolds as compared to static seeding. Moreover, fibroblast seeding effi-
ciency was significantly higher in oscillating conditions ([56+5]%) than in static conditions([314+471% ,P<C0.01). Cells from
OO samples died due to their breaking away from the dermal frame and were discarded. Cells from OS samples and SS samples
remained a normal extension. The cell ingrowth and the cell number were both higher for OS samples than that for SS through-
out the culture. Conclusion: These results suggest that, as compared to conventional static techniques, oscillating seeding of
dermal fibroblasts on 3-D scaffolds can obviously improve seeding efficiency and uniformity.
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Tab 1 Cell numbers of fibroblast on 3-D scaffold from 24 h to 7 d post-inoculatoin

(X10%,n=3.x*ts)

Time post-inoculating(z/d)

Grou
P 1

3 5 7

0.5620.05
0.3140.04"~

Oscillating seeding + oscillating culture

Static seeding + static culture

0.812£0.08 1.192£0.06 1.81£0. 26
0.404+0.05* 0.524+0.06"~ 0.7140.08*

1X10° cells were seeded per matrix; * * P<C0. 001 wvs oscillating seeding + oscillating culture group
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Fig 1 Neutral red staining of collagen sponge scaffold
24 h after fibroblasts were inoculated( X 400)

A Static seeding; B: Oscillating seeding
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Fig 2 Cell morphology on scaffolds 3 d after
fibroblasts were inosculated( X 500)

A':Samples of oscillating seeding and oscillating culture; B:Samples

of oscillating seeding and static culture

(A)
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Fig 3 Cell ingrowth on scaffolds 7 d after
fibroblasts were inoculated ( X 100)

A': Samples of static seeding and static culture; B: Samples of oscil-

lating seeding and static culture
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Glutamate receptors within the nucleus of solitary tract contribute to pancreatic secretion stimulated by in-

traduodenal hypertonic saline

Liao Z, Li ZS, Lu Y, Wang WZ (Department of Gastroenterology, Changhai Hospital. Second Military Medical University,
Shanghai 200433, China)

[ABSTRACT] Tt is well known that central transmission of vago-vagal reflex within the nucleus of solitary tract (NST) plays
an important role in the regulation of gastrointestinal functions. The present study was designed to assess the role of NST gluta-
mate receptor mechanism in pancreatic secretion evoked by intraduodenal hypertonic saline (HS) in anesthetized rats. Intraduo-
denal infusion of HS significantly (P<C0. 01) stimulated pancreatic protein output (from 2. 60+0. 09 to 4. 18 0. 24 mg/15
min). Bilaterally microinjected L-glutamate (5 nmol) into the medial nucleus of solitary tract (mNST) produced a significant in-
crease of pancreatic protein secretion (from 2. 6540. 12 to 4. 80+£0. 34 mg/15 min, P<C0.01). Bilateral injection of glutamate
receptor antagonist kynurenic acid (KYN, 5 nmol) into the mNST completely abolished the increase of pancreatic protein output
stimulated by intraduodenal HS (from 4. 28+0. 21 to 2. 83£0. 19 mg/15 min). Either NMDA receptor antagonist dl-2-amino-5-
phosphonopentanoic acid (AP5, 1. 5 nmol) or AMPA/Kainate receptor antagonist 6-cyano-7-nitroquinoxaline-2, 3-dione
(CNQX, 1.5 nmol) injected into the mNST markedly attenuated (P<C0. 05) the pancreatic protein secretion stimulated by in-
traduodenal HS. In conclusion, these findings showed that blockade of the NST glutamate receptors, including NMDA and
AMPA/Kainate receptors antagonized pancreatic secretion evoked by intraduodenal osmolality factor, and suggested that gluta-
mate receptor mechanism within the NST contributed to the central regulation of pancreatic secretion.

[Auton Neurosci, 2005,120: 62-67]



