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Method Description for Obtaining
Primary Fibroblast Cultures from

Human Tenon’s Capsule

AABBSS  TTRRAACCTT OObb  jjeecc  ttii  vvee::  Hu man te non’s cap su le de ri ved fib rob lasts ha ve be en wi dely used in or der
to cons ti tu te in vit ro mo dels, es pe ci ally for stu di es re gar ding oph thal mic sur gery. Tho ugh they are
qu i te dif fi cult to cul tu re pri ma rily, no ac tu al met hod in de ta il co uld be fo und in li te ra tu re. In this
study, we ha ve ai med to pro po se an ef fec ti ve pro ce du re inc lu ding bi opsy lo ca li za ti ons, re a gents
and cul tu re con di ti ons. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Exp lants of hu man te non’s cap su le we re ob ta i ned
from 7 pa ti ents at the ti me of pars pla na vit rec tomy (PPV) sur gery. From PPV in ci si on are as 5 te -
non’s cap su le and 2 te non’s cap su le + con junc ti va spe ci mens we re har ves ted from 3 and 2 pa ti ents
res pec ti vely, whe re as 2 jux ta lim bal te non’s cap su le spe ci mens we re har ves ted from ot her 2 pa ti ents.
The cross-sec ti ons we re pre pa red from pa raf fin blocks for his to lo gi cal analy sis. Te non’s tis su es we -
re put in to dulbecco’s minimal essential medium and then pla ced in to a 6 well cul tu re pla te con ta -
i ning dulbecco’s minimal essential medium +10-20% fetal calf serum. Cells we re in cu ba ted in a 5%
CO2 hu mi di fi ed in cu ba tor. RRee  ssuullttss::  From the te non’s cap su le samp les ta ken from pars plana
vetrectomy in ci si on are as, fib rob lasts we re de tec ted ne it her cul tu re nor his to lo gi cal pa raf fin blocks.
Pro duc ti on of conf lu ent fib rob lasts was ac hi e ved in ma te ri als ta ken from the jux ta lim bal are a and
from te non’s cap su le + con junc ti va tis su e spe ci mens. It was se en easly when pro li fe ra ted fib rob lasts
anc ho red to pla tes pre-co ve red ge la tin and se rum. De tach ment of the conf lu ent cells was ob ta i ned
vi a 0.5% trypsin ex po su re. CCoonncc  lluu  ssii  oonnss::  In this study, we ha ve suc ce e ded to pro du ce ade qu a te cells
and al so stan dar di zed  ur met hod of pri mary fib rob last cul tu res de ri ved from hu man te non’s cap -
su le, inc lu ding tis su e bi opsy, trans port and cul tu re. On the ot her hand, fin dings li ke bet ter pro duc -
ti on of fib rob lasts in jux ta lim bal are a, may yi eld the ne ces sity of  furt her stu di es.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Gla u co ma; cell cul tu re tech ni qu es; met hods; fib rob lasts

ÖÖZZEETT AAmmaaçç:: Has ta te non kap sül bi yop si le rin den alı nan fib rob last lar, baş ta glo kom cer ra hi sin de
an ti fib ro tik ajan kul la nı mı ol mak üze re in vit ro mo del ler oluş tur mak ta sık ça kul la nıl mak ta dır. Bu
hüc re ler den p ri mer kül tür el de si zor ol mak la bir lik te, gün cel li te ra tür de tay lı bir me tot bil gi sin den
yok sun dur. Bu ça lış ma da alı na cak do ku la rın lo ka li zas yo nu ve kül tür ko şul la rı nın stan dar di ze edil -
me si plan lan dı. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  PPV uy gu la nan 7 has ta dan, sı ra sıy la 3 ve 2 has ta dan 5 te non
kap sü lü ve 2 te non + kon jonk ti va do ku par ça cık la rı ile di ğer 2 has ta dan juks ta lim bal böl ge den alı-
nan 2 te non kap sü lü “dulbecco’s minimal essential medium” be si yer le rin de, fark lı oran lar da FCS ve
fark lı ya pış ma fak tör le ri ile kül tür ya pıl dı. His to lo jik ana liz için ya tay ke sit ler ha zır lan dı. “dul-
becco’s minimal essential medium” + 10-20% FCS içe ren mul ti welle re alı na rak %5 CO2 içe ren nem -
li in kü ba tö re ko nul du. BBuull  gguu  llaarr::  Pars plana vetrectomy in siz yon böl ge le rin den alı nan te non do ku
ör nek le rin de, his to lo jik pre pa rat lar da ve kül tür ler de fib rob last göz len me di. Ay nı böl ge ler den alı-
nan te non + kon jonk ti va do ku la rın da ise 2-3 gün son ra yo ğun me ta faz da fib rob last lar  göz len di.
Juks ta lim bal böl ge den alı nan 2 ma ter yal de ise (“dulbecco’s minimal essential medium” + %15 `fetal
calf serum`) yi ne yo ğun fib rob last üre ti mi ba şa rıl dı. Ön ce den se rum ve je la tin kap lan mış "pla te"ler -
de pro li fe re olan fib rob last lar ta ba na ya pı şık ola rak ko lay lık la göz len di. Hüc re ler %5 trip sin kul la -
nı la rak kal dı rıl dı. SSoo  nnuuçç::  Bu ça lış ma da, ih ti yaç duy du ğu muz hüc re le rin el de si nin ya nı  sı ra, do ku
alı mı, trans por tu ve p ri mer kül tür me to do lo ji sin de bir stan dardi zas yon sağ la na bil miş tir. Di ğer ta -
raf tan, fib rob last la rın juks ta lim bal böl ge den üre ti mi nin da ha ba şa rı lı ol ma sı gi bi ba zı bul gu larla il-
gili da ha ile ri araş tır ma la ra ihtiyaç vardır.

KKeeyy  WWoorrddss::  Glo kom; hüc re kül tü rü tek nik le ri; me tot lar; fib rob last lar
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f fects of many drugs and che mi cals which
are yet to be app li ed in vi vo, can be in ves ti -
ga ted in cells pro du ced from the spe ci mens

ob ta i ned from pa ti ent bi op si es. In re cent ye ars, te -
non’s cap su le de ri ved fib rob lasts ha ve be en wi dely
used in or der to cons ti tu te in vit ro mo dels to eva l-
u a te cel lu lar res pon ses, oxi da ti ve stress, to xic ef-
fects; es pe ci ally re gar ding an ti fib ro tic agents used
in gla u co ma sur gery, in which fib ro vas cu lar scar
for ma ti on is the ma in ca u se of fa i lu re. So far, many
drugs inf lu en cing in tra cel lu lar sig na ling path ways
ha ve be en and are tri ed in or der to pre vent fib -
rob last pro li fe ra ti on. To day, the most po pu lar ones
are Mi tomy cin-C, 5-FU. Ho we ver, eit her va ri ety
of re cep tor and ion ca nal subt ypes, or sta te de pen -
dent bin ding of the po ten ti al bloc kers to the uns -
tab le si tes ra i ses dif fi cul ti es in pro du cing
the ra pe u tics to bind pro perly to the ap prop ri a te si -
te. Furt her mo re, si de ef fects of the se subs tan ces re-
s trict the ir cli ni cal use.1 This calls for plan ning in
vit ro stu di es in that fi eld, and pri mary fib rob last
cul tu res de ri ved from hu man te non’s cap su le se -
em to be the most fa vo rab le mo del for such stu di -
es.2 The se cells are known to be qu i te dif fi cult to
pro du ce, ho we ver, to our best know led ge, no cle -
ar-cut met hod has be en sug ges ted in li te ra tu re so
far. In this pro-study, we ha ve ai med to stan dar di -
ze the pro ce du res of pro per tis su e har vest and cell
cul tu ring, in or der to de ve lop a prac ti cal met hod
for cul tu ring pri mary fib rob lasts de ri ved from hu -
man te non’s cap su le. 

MA TE RI AL AND MET HODS  

BI OPSY SPE CI MENS 

Exp lants of hu man Te non’s cap su le we re ob ta i ned
from 7 pa ti ents at the ti me of Pars Pla na Vit rec -
tomy (PPV) sur gery. Du ring the avi va ti on of con-
junc ti va and te non’s cap su le, spe ci mens we re ta ken
from the are as ne ar the scle ral in ci si ons, which de-
p ri ved of con junc ti va or not. No ne of the do nors
had had an tig la u co ma to us or an ti me ta bo li te tre at -
ment, or ocu lar sur gery be fo re. All pa ti ents ga ve
the ir in for med con sent be fo re inc lu si on in the
study, which was ap pro ved by lo cal et hics com mit-
te e and con for med the pro vi si ons of the Dec la ra ti -
on of Hel sin ki. 

Fi ve te non’s cap su le and 2 te non’s cap su le +
con junc ti va spe ci mens from mids cle ral are a, we re
har ves ted from 3 and 2 pa ti ents res pec ti vely, whe -
re as 2 jux ta lim bal te non’s cap su le spe ci mens we re
har ves ted from 2 ot her pa ti ents, all in the sa me di-
men si ons. The spe ci mens of con junc ti val and sub-
con junc ti val tis su es, so me 2 mm de ep, 2 mm high,
and 5 mm wi de (me a su red un der the dis sec ting mi-
c ros co pe vi a a pi e ce of pa per) we re har ves ted un der
stan dard re gi o nal anest he si a. Ca re was ta ken to
avo id mec ha ni cal da ma ge to tis su es.

RE A GENTS

Dul bec co’s mi ni mal es sen ti al me di um (DMEM)
supp le men ted with L-glu ta mi ne, glu co se (1000
mg/L), pe ni cil lin (60 IU/mL), strep tomy cin (60
μg/mL) and fe tal calf se rum (FCS). The re a gents
we re pro vi ded by Sig ma and Gib co. 

CELL CUL TU RE 

The bi opsy spe ci mens we re dis sec ted and pla ced
in to 6 well cul tu re pla tes co a ted with FCS or 1%
ge la tin and we re clo sed with ste ri le co ver slips. Af -
ter one ho ur, 1 mL DMEM or M199 supp le men ted
with L-glu ta mi ne glu co se (1000 mg/L), pe ni cil lin
(60 IU/mL), strep tomy cin (60 μg/mL) and 10%,
15% and 20% FCS we re ad ded in to cul tu re pla tes
for tis su es ob ta i ned from each spe ci men. Cul tu res
we re ma in ta i ned in a hu mi di fi ed 5% CO2 in cu ba -
tor at 37°C for 3-5 days. Then, sus pen ded fib rob -
lasts we re pas sa ged to flasks ke e ping the at tac hed
fib rob lasts in pla ce. Cul tu re me di um was supp le -
men ted twi ce we ekly, ke e ping the cells un der mor-
p ho lo gi cal sur ve il lan ce. Conf lu ent cul tu res we re
trypsi ni zed and sub cul tu red, and 95% vi a bi lity was
cons tantly ma in ta i ned vi a trypan blu e dye exc lu si -
on met hod. Pre sen ce and pro li fe ra ti on of fib rob -
lasts in cul tu re are de pic ted in in ver ted
mic ros co pes (Fi gu re 1). The pro li fe ra ti ve pro cess of
each cul tu re disp la yed in di vi du al va ri a ti ons. Pa ti -
ent’s cell li nes we re kept fro zen for furt her stu di -
es.

HIS TO LO GI CAL EXA MI NA TI ON

Samp les ta ken for his to lo gi cal analy sis we re fi xed
in 10% for mal dehy de. The cross-sec ti ons we re pre-
pa red from pa raf fin blocks. Pre sen ce of fib rob lasts
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was shown with stan dard tech ni qu es inc lu ding he -
a ma toxy le ne and eo sin sta i ning.3 Ima ges we re ta -
ken in light mic ros co pes.

RE SULTS 

Fib rob last pro li fe ra ti on was ab sent in cul tu res pre-
pa red from “te non’s cap su le-onl y” tis su e spe ci -
mens. Furt her mo re, no fib rob last co uld ha ve be en
de tec ted his to lo gi cally with he a ma toxy le ne and
eo sin sta i ning in the se 5 pa ti ents. Ho we ver, abun-
dant fib rob last pro li fe ra ti on was ob ser ved in cul tu -
res pre pa red from te non’s cap su le + con junc ti va
tis su e spe ci mens by 3 days, and cells we re ea sily de-
tec tab le in his to lo gi cal analy sis (Fi gu re 2). Conf lu -
en ce was ac hi e ved in 6 we eks (Fi gu re 3), fol lo wed
by trypsi ni za ti on and li qu id nit ro gen fre e zing. Pro-
duc ti on of conf lu ent fib rob lasts was al so ac hi e ved
in 2 ma te ri als ta ken from the jux ta lim bal are a, with
DMEM + 15% FCS. Op ti mum re sults ha ve be en ob-
ta i ned with the met hod wri ten be low.

From jux ta lim bal are as, 3 x 3 mm of te non’s
tis su e we re har ves ted.

Te non’s tis su es we re put in to DMEM and then
pla ced in to stan dard mul ti wells con ta i ning DMEM
+ 15% FCS in the sa me day. Bot tom sur fa ce of cul-
tu re pla tes ha ve be en was hed with FCS and ge la tin,
ste ri le co vers lips ha ve be en pla ced over the spe ci -
mens.

Cells we re in cu ba ted in a 5% CO2 hu mi di fi ed
in cu ba tor at 37°C for 3-5 days.

a b

c d

FIGURE 1: (a) Tenon’s  fibroblasts at the 1st week, (b) 2nd week, (c) 4th week and (d) Confluent tenon’s fibroblasts at the 5th week (x40).

FIGURE 2: Demonstration of fibroblasts in the cross-sections prepeared from
paraffin blocks of the juxtalimbal tenon’s  tissue, with H.E. staining (x90).
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Af ter se e ing the first at tac hed cells, cul tu re
me di um was supp le men ted twi ce we ekly.

De tach ment of the conf lu ent cells was ob ta i -
ned vi a 0.5% trypsin ex po su re 10 min at 37 °C.

Pa ti ent’s cell li nes we re kept fro zen for furt -
her stu di es.

DIS CUS SI ON

Use of early pha se -pre fe rably pri mary- cell li nes is
very im por tant for the re li a bi lity of cell cul tu re stu -
di es. Re gar ding pri mary fib rob last cul tu res de ri ved
from hu man te non’s cap su le, li te ra tu re da ta is in-
con sis tent and lacks de ta il. In li te ra tu re, tho ugh the
de ta ils ha ve not be en gi ven abo ut the di men si ons
and lo ca li za ti ons of the tis su e re mo ved, Te non’s tis-
su e is re por ted to be har ves ted du ring ca ta ract, gla -
u co ma or stra bis mus sur ge ri es and im mer sed in
DMEM (3) or Phosp ha te Buf fer So lu ti on (PBS) in
ste ri le con di ti ons and had to be ta ken in to pro per
cul tu re me di um in 12 ho urs, but no de ta ils co uld
be fo und re gar ding the op ti mal lo ca li za ti on and di-
men si ons of the tis su es to be har ves ted.4,5 Ai ded by
cor res pon den ces with ex pe ri en ced aut hors in this
fi eld and our per so nal ex pe ri en ces, we pre fer red to
har vest ap pro xi ma tely 3 x 3 mm of jux ta lim bal te -
non’s tis su e in to DMEM du ring PPV ope ra ti on.
The bi op si es we re cut in to small pi e ces and put in -
to cul tu re me di um con sis ted of DMEM with FCS
un der 37°C tem pe ra tu re and 5% hu mi di fi ed CO2,
con sis tent with the li te ra tu re da ta. 5,6

Des pi te the stu di es sug ges ting fib rin co a ted
pla tes, we pre fer red stan dard mul ti wells, li ke pro-
po sed by so me ot hers.4-6 We was hed bot tom sur fa -
ce of cul tu re pla tes with FCS and ge la tin, pla ced
ste ri le co vers lips over the spe ci mens to anc hor it to
the plas tic well. We used eit her a small co ver slip
or frag ment a big one and just co ver the spe ci men.
Af ter wa i ting for cells to at tach for 1-2 ho urs, 1 mL
of 10% FCS + DMEM ha ve be en ad ded. Cells we re
in cu ba ted in a 5% CO2 hu mi di fi ed in cu ba tor. In
the ir study, that was re fer red many ti mes, Le e et al
re por ted that fib rob lasts at tac hed in 4-8 days and
cul tu re ti me was 2 we eks. 5 At the end of the first
we ek, we ob ser ved fre e and at tac hed fib rob lasts
and rep la ced half of the me di um. So me cul tu res
pro li fe ra ted bet ter than the ot hers, so we sub cul -
tu red the fib rob last cul tu res con ta i ning abun dant
cells in su per na tant in to ad di ti o nal flasks. We ha -
ve car ri ed on the cul tu re this way for 1-1.5 months. 

De tach ment of the conf lu ent cells was ob ta i ned
vi a 0.5% trypsin ex po su re 10 min at 37 °C only, for
no sig ni fi cant be ne fit was ob ser ved with ad di ti o nal
col la ge na se II. Alt ho ugh so me aut hors ad vo ca te the
use of col la ge na se II, trypsin in hi bi tor, DNA se in PBS
or trypsin/ED TA, the re are al so stu di es in which 0.5%
trypsin is used alo ne, ap pa rently with suc cess.4-6

CONC LU SI ONS

In this study, for our furt her stu di es, we ha ve suc-
ce e ded to pro du ce ade qu a te cells and al so stan dar -
di zed our met hod of  pri mary fib rob last cul tu res
de ri ved from hu man te non’s cap su le, inc lu ding tis-
su e bi opsy, trans port  and cul tu re. On the ot her
hand, fin dings of this study may al so yi eld many
cli ni cal ex pan si ons as well. The re fo re, furt her stu -
di es are ne e ded in or der to con firm our re sults and
al so il lu mi na te the un derl ying mec ha nisms.
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FI GU RE 3: Fib rob lasts in mi to sis pha se (ar rows) flo a ting in cul tu re su per na -
tant abo ve the at tac hed ma tu re cells (x40).
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