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Abstract

Background: Obtaining cells from the patient, expanding cell population on a scaffold, and,
eventually, grafting the tissue to the patient is one of the tissue engineering techniques to create
replacement tissue structures. Blastema tissue is one of the cellular sources in this regard. This study
investigated the use of human gum tissue to prepare a scaffold and the interaction between the three-
dimensional tissue scaffold and blastema tissue.

Materials and Methods: In this experimental study, human gingiva was prepared and through
snap freezing method and the use of sodium dodecyl sulfate (SDS) and Triton X-100, went through
cell bleaching. Then the provided scaffoldings were placed in 2-day-old blastema rings and stored in
culture media for 25 days. Sampling of the blastema and scaffolding tissues was done once every five
days.

Results: The results confirmed the removal of the cells from the prepared scaffolds. Also,
histological studies in the fifth and tenth days indicated cell penetration into the blastema scaffolds. In
the fifteenth day, in addition to penetration, blastema cells division and differentiation as well as
epidermis genesis were observed. In the twentieth and twenty-fifth days, infiltration, cell division, and
differentiation processes continued.

Conclusion: The findings of this study indicated the possibility of creating a natural scaffold
of human gingiva through this method. This scaffold can have an inductive effect on cell behaviors
such as such as migration, adhesion, division, and probable differentiation. However, further studies
for demonstrating the identity of the cells and other properties of such a scaffold as well as the
possibility of using it in gingiva tissue engineering are recommended.

Keywords: Blastema tissue, cell bleaching, cell matrix interactions, differentiation, gingiva
three dimensional scaffolds

*Corresponding author:
Address: Department of Biology, Islamic Azad University of Jahrom, Jahrom, Iran
Email: ssadeghmoghaddam@yahoo.com

26



SISy pole olKiils sy ool alree ey Jlis
26-31 1391 50,0 {62 Lo oled) 3obei 15 UL

9 S8 3 wgF B 095 Slewdl S8l (m Sl i oy addllan

INVITO. g1 15 53 (o 310 O3l g 43) Ll 4 0 185 Jgbw S ilo

30013 Cam p e ot e (530 (S9g0 30 ¢ T ygamilic puio Folo (3l

Ol oo oy ¢ Dl 53T o815 el o 0dSCtils (i T 05,5 00 5T (gl T § A1 i) (g gmtils =1
gia gwgnjp oSy () (6oals 0K im g ¢ alid T 03,5 (wlid e 5 wlid Sl aad (1S ookl -2
Oyl cdgin

Ol STl STy ol carly sk odSCasls ¢l S5 05,5 gt i 5 (ol 3L s (51875 sl -3

90/5/26: ;4 &t 90/3/7 : s\, 5 &b

8uS>

low 3,8 5 la ok 53,5 hs 3Kl BL (ela, il sloul (gly Bl wdige sl by, 5 (S 1BaR 9 Mo
@bl (o aibe slow 38 4 Jols €8l (135 Ngn Coled )3 9 Cann)h Ko g9y Joh Camer (31 (S
O Sl S il 5 094 ookt Caun )b sy ludl add Bl I ad  w dalllas Cpl ) Ll LoDy €8l ¢ Jolu
e gwyy LoDl Bl b (gdm duw G )b oyl

<5555 3l ool g SNAP TrEZING gy b s 5 4 ags (bl &) 1l 55 adlllae oyl )5 (W yigy 9 3lg0
400)S (b5 ek Jeols cél Triton X-100 4 Sodium Dodecyl Sulfate (SDS) cililgu Juwdgd padw
2 u;lo...«))’l: L;Lbd&l> 0902 AW d.«.Q‘J dl.mw.u)lb B W) (ﬁbol 4]09))A lebd/on ;i)) l) u;»L.wpdb 6Lmu.w))).
Gl g Lol €l I ()l paiges 105 (6505 595 25 e a4 oS Layso 4> g A 03> JLE (565 5 o9,
88 g0 )b K5 gy D sm ol ohen

3985 w9 w2 59y 5 (8L @l opl p ogMe ges Al 1y odd odlel o) I o Johe s ol (AL
sl Jsls Jlxis! 5l g punds Dg5 y 0gMe mad 3l 5oy 0 db LS 1) Cangyl 3 4 plezedl sla Jolu
9 el 98 N9 0Oy 9 ot 9 et Jo) )2 g2 odaliie JB 55 () ppdal (e 03y odaliae (oled,
bl dobdl oyl ed b oo jiles

Cann)> cpl 353 3g3g gy cpl & ladl 4l abs Canyls S as el 45T W0l s gols [ (g S A
Slllls 2y o 4l e Yiais! s Sy S plae o 5l oo slalss, 1 51 (s Sl e
it sy » ol 3l il Gl izen 5 Cannsh ul sl S lo g sl Cagn Sl Gl it
ol 5l 250 (glasd by

Gl (gan A Canyls pyled (WS plo Jolo (1S w2y ¢ 20j sk ¢ loiod il [ galS 8 519

6«\.‘..‘1: S ) o})f LA.:L; (:}Ls« ILEHN e r}l.c« ali.i.}\: e Js.i.».o 0«-\&».193*
Email: ssadeghmoghaddam@yahoo.com



OoR 9 ygambe pude Golo Hlw

o P B e Sl CBb g S i o g Ao

23 Flosm dbml 5l ey LACIL acn T R
ool (B) 35 315 2S5 25 Y

Grie (S S ls 4 anlllae ol 51 Coda
Jsko 518" cul 6109 (Joko ol oS5 5 51 o
2t ped e 3 8 eslizal DLl & 135
L L Sl add e (gda de Capls o S oa
s A5 5 S A BE Y Jels sl
RO S PP
b 599 3g0

5 5 A8 A S Y (oo adlas ol o
s bl lazadly L3k g w0l e 4 55
Ol Cwd pl Slase (38 Y 058 515w
s s (2 doml g S Do Sl 5 s 8
S5 4 F ) s o s (sla il S 4 A eslin
o i sl 38 68 a6 glacand 4> e ds 2
el b olS” ail cadsl il 5 55,2 caS
L b K bgge s e 58 Y e 1S
Lo 53 b 5o (glanadl e 055 Zol e
bla ST ol jshie 4 3m 550k 53 5 oS leT
L el gh g Cand e Jle

(’ija_w): O1s 31O T 51 g aheo B 42
s 3 win 1-2 Sde w5 5 8 sanad (G
Sl 4 e i (IS 3 F Sl a5 4 sl
a2 5 dsb g ke BLT) JS Gl sl S S
Sl eslizal 5 Snap freezing L5 L 5 us 8 s (i
(Sodiam Dodecyl —Wsw Jowsss (e S5
100X o5 5 sl 24 S o Sulfate-SDS)
Jshe Jool= il cele 12 S 4 (Triton 100X)
o8 ol

Lol pd 53 5 058 55 53 odd ag Cawyl
Lasws 3 5 di esly S5 planadl i 515 bzl
o 4 w8 A sy 2D o 4 oS
Loe adgbe 405 5 09 Sr S ST 51 6,5 ol
5 p us S La s 5L S sy 55 a badiges oS
Lo 51 (L Sl plowil skt 4 b g 51 (S )

dotio

bl Kb S &6 OlIbey slad sha
(Extracellular matrix-ECM) _Jsho ~ = PS5k
5 Gk o bl o ST ep s LS )
s ol 2B ke 585 5 6,8 e 3 Lad e
3 Ok SGalam 8L el > Dlads ol Ll
(Dl 0 plomil gy 55 sladle > 6ol slad b
s dlail Sope w bd e &S > g 50 Dlallle o
J s Loyl b s oS olad glace Sl 5 035 OLS 1
S eslazul ol pls L LHIL s s clzaa (INVIVO) 04
SLlil glalaos ) LUl o i o 4w sladde
055 6 .AS ol ok lajldy gy p S | o)
Lyl 53 badle Sl () 5 S (il Glaa )l
4 OF e dex OT I &8 WLl ale Gdn 4w
2305 L3l s Sl 5 s OIS S sla S 5l
ojlorl pe Wil sl (1,13 L3 pl 5SS Ja Ll
IOl Qs o by bl (S J S
S o) Slagr e salil Johe ol S5l
NS sl S eslinal ad o 5 rlge S35 ()
Sl lad s 56 Ode Cgr (o135 dbe sl )
5 alg 03 6oy osp OIS e Sk ool oS00
4 0T 3 0lg 5 ey (BL 3L 1 S 2ol S ke
03 gad 03L&l Cyls Ol 5o

S il Sluls ¢l (S slaobgs
SO 3,8 o 0Ll b s $ULe SIS
@b ) Gy 3l Sls b Sl Ol 4
(B)oss ab Tyl G S35 5l K ol S il o
e ey 56 ek LT Kl O
(5 4) xS o

Gl L sladsbe 51 a5 8 Ledl i
4 3B o) e e S O ety ) & dnea
3 Ry 53 Wl g e sl al il oo LS 5
T il (3Ll 5 n s I3 L 5 clasl IS5

2 s sl e 5l (SOl ES e e

28 1391 818 50 3 ol @b Jlo 515 (Ko pole olLIS ingh ole doxo



OoR 9 ygambe pude Golo Hlw

o P e Sl SOl o b S o p Lo

badisei (il 03bT 5 5 oKy Ko Slalllas

JSKa) s o OLE 1y 0k 03leT s yls 31 bad sl ol
398 ey Sy 03 (B Sllas Gl esdle (2
55303 Ol 1y & Cayls 515 4 ol gladshe
odis dshe 348 Gas 5 sldw s il GRS 595
2L 5 ol 358 5 05De ‘.M;L,,',,,:.(s JKa) s
5 s gladshe ¢ gladl ladshe Jle
&5 potel s 5 (4 JK8) a5 8 odalin oy b
(2 3 S 5 o 595 03 (0 JSKE) 3 otalie LB 55
5 e g Cels 4 gl sladshe 3540 Ly,
s aalsl Ll & gbadple & T Jlasl pls
Cos)ls 403,87 5585 (Sad sk Lo sin 5545 Ol oo o o0
2 51 olaylsgei 55> iS5l day Caliee sla gy 5 (gl

sl odel

el Sy b & L 1 2l Johew Glgled 12 IS
W S 55l 53 W Condlag pad & 33 032 593 = oS gilod
Jlosi 4503 10 (20X (23S ) 32) 15 g9 0T O j90 &
s 3l 0uidd i I LS & 55 Jobes G 50

(20X ke y3) it B oMl o 31 03

3 sn iy S 7 b e s S 2yl S
65 (381 koS Slos Glags 5T &G 5l eslid
Sl &, ‘ij.i\} keSSl = T ST (gl
Gl &) Kl & - Ky ek sles
Ky s el Sl G - O K kS Sl
bapes  (ishsSe = Oy kS Slea (55T
RN ‘_;J'.:.aT dii)

Lezay Cdly (slad sho 5585 Ol jn (o) 2 S
B S P S  E P PO JCISU O
SI) o~ QL.& o 450 L (glo pls CorelDRAW12
DSy S Lo (g ls p oSe g 58y Koo sl
5Lpe 10X Sl )5 b S Sl ey i slajs o
L Loy Sl o (23557 o) olad b 515 003 S
g bad s 5585 Ol e codd 15 Jsho (gl Syl
358 dsb p AT 5,0 6 by 8ol holed b Sl
30 550> gin .\_Ufj_awb).k_&wbu ws S
oo i b co3 87358 (slad ko sl (Sl 05 S
(1) 45 8

el CuiS 39, o dged SN A ,S «.95‘9;’1

AT 1530 o5 03l (T Jolowt 5 4 523 (51

S5 e3liul 3,50 (ANOVA) i ,ls 1JUT 5 SPSS

A 53 513 e e Ol g2 4 0105 51 2S5 8 p L 8
s §

B &l

29 1391 81850 3 ool a3l Sl w5151 (Ko pole oIS g ole Al



OoR 9 ygambe pude Golo Hlw

o P e Sl SOl o b S o p Lo

400 e

#E¥

300 - s ::‘f

J shaw didad Jaw gia
[N
wu
o
!

O o O
g .

<
» >

9

& & Cunay1d 4 02,5 dgdi (o Jghuw daxi lawgio .1 ,1590
39 4 Cumd ***p<0/0001 .S 51 any Bliseo glajg, 40
2D 59, & Cums #HHP<0/0001 ¢ nouy

1000

FEE kex gap kek

4590
ds00 -
%

400

-

200

ﬂ -5
S35 25210 25215 25220 05225

50 1 4 Syl a B Jglw 3585 o e bawgio .2 Hldg0d
O ygmo dy Lod 0015 .Sl S 5l g e diso sl
Comns ¥**p<0/0001 . 31 20w &1, jlure Bl it 0, Sbo

L SR

oy
Ol 5,8 5 aS Wlesls olis Slalas
oo o) oo gl Je T 35 sladY o pas
S 52555 5 e a5 Al 5 Slalllan sl
531980 Jlu 5 01, LSes 5 o 5o ek s (7-9) il o
S35 SLad¥ L it o dsls Ol s 5 Sy
(o bl 5 asle s Lzadly il (S b 5 8
3Ll Lo sl glag s s (55103 5 e 5 Ol
o2l 0T dns LS glac il ¢l ol Ly
o slou | glaradl dil> 0313 15 L 1.(8.7)35 8 oo
et lisr ok g S s OBl 3 (28 5 5
el glad ke Cuyls Gl 51 55 o57 il !

Sl Ky Gl day 925 o, Wiged I (0558 13U
W51 IS ol 3 migBe S - O pRaly (lenS gilen
G 0D (o195 & Comld dndils &y S35 Gbls 45 Jobw
0 QWb 1) Canaryls JA15 &1 03,5 Sgi Jobw S (il 3900

(20X gleiSy3) a2

S g 4y (et (51 gk ke bbbt 4S5
3 59, 8353l adged )3 AU (Mg und g (Sl pund
o s 1y o e 43 634 e gl Sy S S
gy Sy = &y Rly ol gilod (g jel S0

(20X o WiS3)

b |
S

CuiS 5l aa g, 035 diged > ilj oy daalin 5SS
L ilh gRab) Sy = 5015 ke ilon (55l 5,
o QU 1 005 JSWl5 03U oyl g 0ile (Bl oyl AL

(40X L5 ) 33) a3

30 1391 81850 3 ool a3l Sl w5151 (Ko pole oIS g ole Al



OoR 9 ygambe pude Golo Hlw

o P B e Sl CBb g S i o g Ao

v.‘:.ll.«.";ﬂ @‘JJ-\E}J@' .\3‘@3}&3 (5)‘1 ajjﬂ:

&b
1. Even-Ram S, Yamada KM. Cell migration in
3D matrix. Current opinion in cell biology.
2005; 17(5):524-32.
2. Friedl P, Wolf K. Tumour-cell invasion and
migration: diversity and escape mechanisms.
Nature Reviews Cancer. 2003;3(5):362-74.
3. Sharma B, Elisseeff JH. Engineering
structurally organized cartilage and bone
tissues. Annals of biomedical engineering.
2004; 32(1): 148-59.
4. Feng Z, Yamato M, Akutsu T, Nakamura T,
Okano T, Umezu M. Investigation on the
mechanical properties of contracted collagen
gels as a scaffold for tissue engineering.
Artificial organs. 2003;27(1):84-91.
5. Thibodeau B, Teixeira F, Yamauchi M,
Caplan DJ, Trope M. Pulp revascularization of
immature dog teeth with apical periodontitis.
Journal of Endodontics. 2007;33(6):680-9.
6. Goss RJ, Grimes LN. Epidermal
downgrowths in regenerating rabbit ear holes.
Journal of morphology. 1975;146(4):533-42.
7. Gronthos S, Mankani M, Brahim J, Robey
PG, Shi S. Postnatal human dental pulp stem
cells (DPSCs) in vitro and in vivo. Proceedings
of the National Academy of Sciences. 2000;
97(25): 13625-30.
8. Gronthos S, Zannettino ACW, Hay SJ, Shi S,
Graves SE, Kortesidis A, et al. Molecular and
cellular characterisation of highly purified
stromal stem cells derived from human bone
marrow. Journal of cell science. 2003; 116(9):
1827-35.
9. Batouli S, Miura M, Brahim J, Tsutsui T,
Fisher L, Gronthos S, et al. Comparison of
stem-cell-mediated osteogenesis and
dentinogenesis. Journal of dental research.
2003; 82(12):976-81.
10. Bohl KS, Shon J, Rutherford B, Mooney
DJ. Role of synthetic extracellular matrix in
development of engineered dental pulp. Journal
of Biomaterials Science, Polymer Edition.
1998; 9(7):749-64.

503,5 O arlge Gy Coaw a0 (O3S (6l sl b
Gl ool 301z e T 5348 (h5b 4 il pled 5 s
Ol 93035 Ligm Ol 4 Ligm 35 Ok 5 Coml ] 3L
Slallas) (S s Cl 0l S NS a5y
2,5 5 e g g oS Slams 5 (65
20 15 10 5 slajs, yo S Lasws I ladgas Suils
35 Ol yn 3 3lnd 5438 5 oy 355025
o313 51,3 ol 5ol 35 (oS D pe 4 Lzl slad ke
s L S om 53 Ladsb 45 8 odalie 5 i
Oljme 9 03,5 358 lad b sluas Ll 51 o5 L)
a:ﬂuwﬁ&)yg&bﬁd\@kj..\bl: 34
i ol e sdd 155 J gl G ls o7
Oarler Go) = o5 WS Glls g 5sd e asla
= podl 5 2L 5 e s g Lzl slad sl
OLSer 5 o s slatnssy )3 (Slidos optx .ol T
odd oals Olics 5 4 B 5 bl a,se 55 1998 UL s
S )13 S35 p Sl Sladsle CiSTL Ol 5 0 oS
Sz an Sl S5 5 Lad w0 5555 5l ) (s

(10)3,5T

Gl

Syl 487 515 Olas G ol 5l ol @L‘J
@ dlge gl S pols WSSl ) edd Git
et 25 ) a a) LBl pedige 55 Cawyls Ol e
Gp by el Gl aw Gl g Ll 5 (0 Canyls o
s b Sl el p d e O alee 5 S~
oo o clazudy 5L b 4 od 133 g ol
T Sl s bdske o S e s Gl
LS o ol AT Ll 5 s b

EIEPEtE R o)
(Bl o e s GBT Ol ) des
o Bl 125 bl 5 DLl &) b bl o

31 1391 818 50 3 ol @b Jlo 515 (Ko pole olLIS ingh ole doxo



