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THE CHANGES OF TELOMERASE ACTIVITY AND PROLIFERATING CELL NUCLEAR
ANTIGEN(PCNA) EXPRESSION IN THE DEVELOPMENTAL STAGES OF
RAT S UPPER DIGESTIVE SYSTEM

lel-Yong Sung*, Jong-Ryoul Kim**
Dept. of Oral & Maxillofacial Surgery, College of Medicine, Ulsan University*
College of Dentistry , Pusan National University**

Purpose: This study observed the changes in the telomerase activity, it' s developmental regulation, PCNA expression, and their cor-
relation in rat’ s upper digestive organs during growth and aging.

Materials and Methods: Upper digestive organs(buccal mucosa, gingiva, palate, submandibular and parotid glands, and tongue)
were aseptically removed from Sprague-Dawley rats of fetal(gestational 20 days), growing(l, 2, 3, 5, and 7 weeks after birth) and
adult(12 week old). Samples for telomerase activity were frozen on liquid nitrogen immediately after sacrifice, and stored until the use
at -75°C in order to measure it. Telomerase activity was measured by a PCR-based telomeric repeat amplication protoco(TRAP) assay
and quantitated with Photometric Telo TAGGG Telomerase PCR ELISA plus(Roche Diagnostics GmbH. Mannheim. Germany). PCNA
expression were measured immunohistochemistry with anti PCNA Ab-1, Clone PC10(NeoMark. California. USA).

Results:

1. Telomerase activities in buccal mucosa, palate and gingiva were the highest in fetus and decreased gradually or rapidly after birth
and then diminished, but In salivary gland and tongue were the highest in fetus and also high at 1 week and then decreased rapid-
ly.

2. PCNA expression in buccal mucosa, gingiva, Tongue and salivary gland was the highest in fetus and decreased gradually and then
diminished. but only in palate decreased rapidly after birth and then diminished.

Conclusion: The highest telomerase activity of embryonic stage decreased rapidly after birth in rat ‘s upper digestive organs. There

may be a developmental regulation of telomerase activity, but not a tissue-specific. This telomerase activity seems correlated closely

with PCNA expression in rat’ s upper digestive system.
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(1) Preparation of Extracts from Tissues
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o] 200 4l ice-cold Lysis reagent”} 31+ A =4 reation tubeol] o 2k
507 Ao A By 0L B ‘é%@ ol A v etk 4C o
A 208 59H 16,000 x gol|A] lysateE YA Elste] ZAAHA
supermnatantZ- #) 71313 thA] fresh tubeol] %7 2t} Pelleted
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(2) TRAP Reaction
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mal cyclerd] 2 tubesZ &7 o}z protocolS Wt primer eloga-
tionz} amplicationS A] &) slt}. Primer elongation 25°C 10~30%,
telomerase inactivation 94°C 5%, amplication- denaturation 94°C
30%, annealing 50C 30%, polymerization 72°C 90% & 30 cycle
NEE A8 83 72C 1087 ok 2] 2 4Col §A 4171t}
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(3) Hybridization and ELISA
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A& 249 TRAP wHE- 235 BA)7], 47 2 45712 U

o} 7k A7 H et ea) 20200] A XS 27 9 telom-
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Fig. 1. Expression(A) and guantitative assay(B) of telomerase activities in development stages of rat's
buccal mucosa. Telomerase activities in buccal mucosa were the highest in fetus and then decreased

gradually after birth.
Lane 0. gestational 20 days: Lane 1,

2,3, 4, 5 and 6, 1-, 2-, 3-, 5-, 7-, and 12-weeks after birth.

Lane -, +: Negative control, postive control, respectively.
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Fig. 2. Expression(A) and quantitative assay(B) of telomerase activities in development stages of rat's
gingiva. Telomerase activities in gingiva were the highest in fetus and then diminished rapidly after 2

weeks.
Lane 0. gestational 20 days: Lane 1,

2,3, 4,5 and 6,

1=, 2-, 8-, 5=, 7-, and 12-weeks after birth.

Lane -, +: Negative control, postive control, respectively.
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AL A&71Q1 RFAE AL Hdo] HA G ofatA 5_%4 TRAP ¥H-3- S Bl 7], 4787] R A&71=
(Fig. 3A). 770 22 A telomerase®] &/ 7} A7 = 4 4 o] 7 AIZIEE vl ek A 208 A= oFahal 24 9]
ol Yo HwatHE g4 09 s U ET 24 A& telomerase &4 o] 714 A RO AT 1FAAE 4T
3] EA FAEUT A S 27 o] FHEHE F43] ZHAFH AF
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Fig. 3. Expression(A) and gquantitative assay(B) of telomerase activities in development stages of rat's
palate. Telomerase activities in palate were the highest in fetus and then decreased gradually at 2
weeks and diminished after 12 weeks.

Lane 0. gestational 20 days: Lane 1, 2, 3, 4, 5, and 6, 1-, 2-, 8-, 56—, 7-, and 12-weeks after birth.
Lane -, +: Negative control, postive control, respectively.
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Fig. 4. Expression(A) and quantitative assay(B) of telomerase activities in development stages of rat’ s submandibular
gland. Telomerase activities in submandibular gland were the highest in fetus and also high at 1 week and then
decreased rapidly after 2 weeks and diminished after 7 weeks.

Lane 0. gestational 20 days: Lane 1, 2, 3, 4, 5, and 6, 1-, 2-, 3-, 5-, 7-, and 12-weeks after birth.
Lane -, +: Negative control, postive control, respectively.
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8 229 TRAP W5 A58 A7), 4747] 2 44712 e
o 7 718 Vs B4 094 8 27 o] telomerase
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AT 27N NE F3] B 0] 45719 23 E 293
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Fig. 5. Expression(A) and quantitative assay(B) of telomerase activities in development stages of rat' s
parotid gland. Telomerase activities in parotid gland were the highest in fetus and also high at 1 week
and then decreased rapidly after 2 weeks and diminished after 7 weeks.

Lane 0. gestational 20 days: Lane 1,

2,3, 4,5 and 6,

1-, 2=, 3-, 5=, 7-, and 12-weeks after birth.

Lane -, +: Negative control, postive control, respectively.
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Fig. 6. Expression(A) and quantitative assay(B) of telomerase activities in development stages of rat' s
tongue. Telomerase activities in tongue were the highest in fetus and high at 1 week and then

decreased rapidly at 2 weeks.
Lane 0. gestational 20 days: Lane 1

. 2.3, 4,5 and 6, 1-, 2-, 3-, 5-, 7-, and 12-weeks after birth.

Lane -, +: Negative control, postive control, respectively.
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Fig. 7. PCNA expression in the developmental stages
of rat’ s buccal mucosa.

PCNA expression in buccal mucosa was the highest
in fetus and decreased gradually and then dimin-
ished after 3 weeks.

e
Age

Fig. 9. PCNA expression in the developmental stages
of rat’ s palate.

PCNA expression in palate was the highest in fetus
and decreased rapidly after Tweek and then dimin-
ished after 5 weeks.

PCNA Labeling Index(%)

25l7[H|9] EHEF AI7]E Telomerase & % PCNA(proliferating cell nuclear antigen)2| 2+é1 Hiaf

2) A& 25| PONA £4)7) %

A2 249 PCNA #A A5 BA7], 487 R A% 712 b
ol ZH AI7IRE R upiro] vl sk ef A 209 o) PCNA 324 A
7E 7V = RRE AT AR 1Tl = 2 dEEgle L}Zdi}
Aoz fgastel A5 TFAXNE 79 Bdo] HA &t
(Fig. 8)

3) 722 2] PCNA E R A 4=

T 22 PCNA ZAAFE BlA7], 447 L S22 v
o] zk A7 2 o] v sk ejA) 2099 PCNA E A A<=
7t 748 A S E AT A 1F7E 543 FAHA AF5

FHEHE 79 wdo] HA SktiFig. 9).
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e
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Fig. 8. PCNA expression in the developmental stages
of rat’ s gingiva.

PCNA expression in gingiva was the highest in fetus
and decreased gradually after 1 week and then
diminished after 7 weeks.

PCNA Labeling Index(%)

PCNA Labeling Index(%)

Age

Fig. 10. PCNA expression in the developmental stages
of rat's submandibular gland. PCNA expression in
submandibular gland was the highest in fetus and
decreased gradually after 1 week and diminished
after 5 weeks.
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PCNA Labeling Index(%)

I Age

Fig. 11. PCNA expression in the developmental stages
of rat" s parotid gland.

PCNA expression in parotid gland was the highest in
fetus and decreased gradually after 1 week and
then diminished after 7 weeks.
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Lol 7 A7 2 o] HaLsk e Ay 202 ol PCNA 324 4]
F7F 7V A T A S 15T AAH o R s
AT TFFEE 79 gdo] 57 3trhFig. 11).

6) 3 2% ¢ PCNA A A4~

& 22 9] PCNA BA A& A7, 4371 B =712 v
o] Zt AI7IE & o] Bl aLshH e A 20Ul A PCNA 4] A 4
7F 7V = 3 ATk A IFREE A 0 R A E
AT TFEEE A T o] B &okrh(Fig. 12).

3. Telomerase A1} PCNA EX|X|=219| ZHA|

Wl xj o] AR 238177 9] 7+ 27 7+9] telomerase €3 3 PCNA
FA Aok A 2 A7 E Blalaste] B e A 209 o A
telomerase €] 2+ PCNA £ A A 57} 7}’5} %Eﬂl HEE UL
AF 150l = g 7]o vlste] BF dA ] HAsich A 2
Folle AF 1FET H F4sAdy A5 RF7HA = dA 5
S A EHAAY A wdo] HA Gtk A &astr1A €
telomerase &/3 3} PCNA %22 4=91e] #HHAS FAAAR &
Mg A FATAHCE g Aol A th(Kendall-tau
2374 0.81~1.00, p<0.05).

92

PCNA Labeling Index(%)

-'d--
™ "
B = -
Age

Fig. 12. PCNA expression in the developmental stages
of rat’ s tongue.

PCNA expression in tongue was the highest in fetus
and decreased gradually after 1 week and dimin-
ished after 7 weeks.
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Fig. 13. PCNA immunoreactivity at gestational 20 Fig. 14. PCNA immunoreactivity at 1 week after
days in rat' s buccal mucosa(x200). birth days in rat's buccal mucosa(x200).

Fig. 15. PCNA immunoreactivity at 3 weeks after Fig. 16. PCNA immunoreactivity at 12 weeks after
birth in rat” s buccal mucosa(x200). birth in rat” s buccal mucosa(x200).

Fig. 17. PCNA immunoreactivity at gestational 20 Fig. 18. PCNA immunoreactivity at 1 weeks after
days inrat's gingiva(x200). birth in rat"s gingiva (x200).
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Fig. 19. PCNA immunoreactivity at 7 weeks after Fig. 20. PCNA immunoreactivity at 12 weeks after
birth in rat"s gingiva (x200). birth in rat' s gingiva (x200).

Fig. 21. PCNA immunoreactivity at gestational 20 Fig. 22. PCNA immunoreactivity at 1 weeks after
days in rat' s palate(x200). birth in rat’ s palate(x200).

Fig. 23. PCNA immunoreactivity at 12 weeks after Fig. 24. PCNA immunoreactivity at gestational 20
birth in rat" s palate(x200). days in rat's submandibular gland(x200).
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Fig. 25. PCNA immunoreactivity at 1 weeks after Fig. 26. PCNA immunoreactivity at 5 weeks after
birth in rat's submandibular gland(x200). birth in rat"s submandibular gland(x200).
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Fig. 27. PCNA immunoreactivity at 12 weeks after Fig. 28. PCNA immunoreactivity at gestational 20
birth in rat’ s submandibular gland (x200). days in rat' s parotid gland(x200).

Fig. 29. PCNA immunoreactivity at 1 weeks after Fig. 30. PCNA immunoreactivity at 7 weeks after
birth in rat" s parotid gland(x200). birth in rat"s parotid gland(x200).
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Fig. 31. PCNA immunoreactivity at 12 weeks after Fig. 32. PCNA immunoreactivity at gestational 20
birth in rat" s parotid gland(x200). days in rat’ s tongue(x400).

Fig. 33. PCNA immunoreactivity at 1 weeks after Fig. 34. PCNA immunoreactivity at 7 weeks after
birth in rat”s tongue(x200). birth in rat"s tongue(x200).

Fig. 35. PCNA immunoreactivity at 12 weeks after
birth in rat” s tongue(x200).
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