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Table 1. Number and distribution of experimental animals.
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Abbreviation: h: hour,d: day
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Table 3. Distribution of Feulgen positive cells after 5 Gy irradiation
(unit : % = Feulgen positive cells/total cells, Mean £SD).

Time
Cell 1st hour 3rd hour 7hth hour  11th hour  15th hour 1st day 3rd day 7th day
type
SA 62.1%27 56.4%*30 51.5%32 486%22 302+%20 321%26 295%34 255124
MA 712130 67432 649*25 603+30 57.2%22 505+28 46.1%31 49.4%21
1D 381+19 352%26 321+24 291%22 251*13 162%03 14107 16.1%03
SD 38.3+25 36.1%t29 342+21 31.5+21 288%t11 202+11 153%08 18505
ED 341%26 332*24 31320 281%15 254%12 192%13 11.1£03 15202
GCT 37.1*18 361*21 34528 31.1%£22 29.1+23 10.1%20 42104 5.7+0.4
BvV 60.3+50 55.4%28 534*22 502*23 451*23 414123 382%*32 41.3%36

—186—



'[180 |ei|ay10puUBa |assan poold : Ag

‘1192 Jejngn1 PaiNjoAuod senuelb : D0

'|i89 10N AJGiBi0X8 : 3 'ji80 10N PeiBidls 1 gS  '(i80 10Np pelejediaiui ¢ (i 'jj®d snounwi . WiN |93 sNoLes . y§
9CF€L9 9CFC09 V'ZFv'09 L'ZF L'29 L'2F¥ 229 2CF 99 8CF V89 6E€FE0L VEF LTL Ag
goFvol vLFZO voFx Lyl gCcFlLe vZF L'se L'CFG0ov Ay A 7474 L'EF L'0S L'EF L'ES 129
L'OF VLl L'oF L0l §'LFZSC 7LFEVE gl H.—.om v'LFE6E vex ey 9ZF L'vy veE LSy a3
l'oF Lol L'0FE8 LoF eVl L't ¥892 L'L¥G0e L'LFC°SE SlLFLEY SEFELY SEFCLS as
POoFv'6 S0F 19 [A Ly Al O'LFl'6C Z’L¥ lse ViFLov LULFETHY Lcxrl'sy SLF LIS ail
L'EFVLL LZF LvL EEeEFSULU LZF 218 £7xE88 S'C¥ 606 9CFv'EB L'eEF 796 8CF9'L6 VN
L'l F9°GE §'ZFsee 9CF L'vy 9CcF2Cs 2eF2€9 CEFSVL eextvis L'TF L'06 S'E€EFELB VS

adAy
Aep yiz Aep pJg Aep is| inoy y1gi noyuyiy anoy yryz inoy pig Jnoy 1s| toluo) Hed
swiy
(IS T UBalA ‘s}120 |e101/5)130 8Allisod NPIG = % : Hun)
‘uoneipesd) A9 z Jayje butuiels aujplunAxoapowolg 40 §|{90 aAllisod JO uonngisig G a|qe]
ZLFECE E€TFTVYE GTFEOGE LCFl'er 8LxT8y CTLFLILS VEFVES VIFeos NG
L'0F 9L €0FC0L €0Fxiel SlxliLl VYLFLTE SGCxSGve LCFl9C LCZFl'se 109
9'0F€E6 L0FZil €0FcelL VOFve6lL O0Zx6CC 0CFeSe GlFcLle <CTCFloe as
€0F VL G0FLOL (LO0FCSt L'LFg86l GLlyeeZ 0CTxCc9c 6GTFyls8 GeFxe'le as
90F L'V LOF 9’9 SOFZTSt OLF 6L O0CTxlVeZ LZxlse VvIZxTee 1Txlog at
9'LFEEE PCFEOr E€TFGEY Lexecéer LLFelS O0EF6v¥S 9CTFxv/8 8TFT6S VIN
6LFP0Z OLFGOC LTZTFLOE QCFCTGE CTCxZer CZCxG8r L'CTFeeS T7eEx088 Vs
adAy
Aep yiL Aep pig Aepisy oy yigL  Jnoy yil inoy yiy/ oy pig Jnoy 1s| 1182
auwlly

(AS F ueal\ 's||80 |e10}/5(180 aaltisod uabinag = 9 : yun)

uonepern) Ag (g1 Ja1e s)jad aaisod uabine 4 1o uolINglsi  “y 8jqel

~187—



II. A%

1. 2Gy &2AHT

2% 1A ZFRE 154057 ZdA A
Azt DNAZA4el dA3 zadiglos 19
F 4E 7L A e
Al AAze Fa Uz 3L937%
A Zra4S Bolohrt 72H6 I+ F
Aok, AMEDAZ, HFEDAZ, =3
Azot APA FHAZ A4 3AAAA HA
3 74 dldom B3 194 T Zoz 7
& et 7eHE d FoHE 2
(Table 5%x).

x2
£

2. 5Gy Z=AME
A4z 26y A5 wAsiA 2 DNA
4o FE4EE S RAdl A3l
o BE AZolA 147 F3
#Hglon Fol4 AALE
Aul glo] A4He FEE X
A% % 3E FAY 2
3

o

Z+ vjofehtnl AEAH] Fads Hojrst

79A o] FEHl F7HE YRS AR E
TA L AFePAZzE TAZ T e Za
7} AR AFstd 19 Fole HAxd A4
F 1o} 79 Fole 7t 38 sglen 2
M ERAEE 1Y 8 7

Ealid
79 Zojl: o4 3 8BA2 ¥t LY

/lol—

3. 10Gy =AHE
2Gy, 5Gy =A-Z2ch DNAZAS 4t
Astgder] 2E Az 74 IR A4 B4
o] 3 %4 Bolx wetth BE Al ZolA
147 £ A% asel deitn gy
7z

AAZE 1147 3ol 3
%

o =
_—

7o
£ %507 gokeh ANERALY} YL
Bglon ¢

A Fasgod a2 Free de Yoz
TE3 7445 B9ch(Table 7 #=)

ArAo] A=Al 4 oA, 8
A Az Ased A AN AgEd
o] wHH e F7 ol AR otdF ke
AR AEA Bl A Zol S oleisbA Ag
£4po] viehdeh, WA 24 9 B4
BlAAZ o Wy Az s
A A7 A7 QA GAdF ol

o

rsL’_&
Ay

o2 b of rfr
>

[eX

Table 6. Distribution of positive cells of Bromodeoxyuridine staining after 5 Gy irradiation
{unit : % = BrdU positive cells/total cells, Mean £SD)

Time
Cell 1st hour 3rd hour  7hth hour  11th hour  15th hour 1st day 3rd day 7th day
type
SA 85.1*37 76.4%33 715+*32 572%32 432%22 321126 295%45 155134
MA 912+33 854*36 849%25 783%33 722%31 655153 60.1%6.1 674131
1D 441 %24 432%37 361%24 291122 211116 122117 5.1%05 8.1+1.1
sD 45335 40.1+25 332%21 275%21 208%f11 102=*0.1 3.3+0.1 6.6 +0.5
ED 38.1%36 352+34 343+27 31.1%25 274%32 192%15 10.1%01 152102
GCT 411%21 381%31 325%31 281%24 211+23 10138 32%14 6.7 0.4
BV 683129 664133 634%*32 602%31 601%31 584%34 562%26 603126
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Table 7. Distribution of positive cells of Bromodeoxyuridine staining after 10 Gy irradiation
{unit : % = BrdU positive cells/total cells, Mean £ SD)

Time
Cell 1st hour 3rd hour 7hth hour  11th hour  15th hour 1st day 3rd day 7th day
type
SA 80:1 2.7 71.4+31 655+22 6512%22 402+26 281%156 215105 124109
MA 802+34 854126 819*35 753+27 682%21 615%43 453*24 403%34
1D 40131 37227 321%24 271122 201%09 132%12 84101 5.1 £0.6
SD 413+%25 38135 312131 2556%21 17811 82%0.7 4115 28%0.3
ED 371126 352+25 31.3*22 281%35 254134 153%31 11.2%31 93108
GCT 36,131 27.1t41 255*31 201%14 141103 g.1+21 42103 22%0.7
BV 643%1.9 614128 659.4%22 56.2%21 541 £21 51.4+*24 432%26 393f22
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— ABSTRACT —

AN IMMUNOHISTOCHEMICAL STUDY ON DNA SYNTHESIS
OF SALIVARY GLAND TISSUE CELLS AND
ENDOTHELIAL CELL AFTER IRRADIATION

Jong-Sup Shin, Dong-Soo You

Department of Oral Radiology, College of Dentistry, Seoul National University

After single fraction of 2,5,10 Gy irradiation on submandibular gland of 40 male rats, weigh-
ing 150gm, respectively, these animal were sacrificed two hours after 0.1 mg/g bromodeoxyuridine
(Sigma) peritoneal injection in 1, 3, 7, 15 hours, 1, 3, 7 days after irradiation. And excised sub-
mandibular gland were fixed in Carnoy’s and Bouin’s solution for 2 hours. Paraffin sections were
stained with H&E, and PAS for the observation of the change of salivary gland tissue, and with
Feulgen for the study of the DNA distribution, and immunohistochemically stained with anti-
bromodeoxyuridine (Sanbyo Co.) for detection of DNA synthetic cells in order to study the
distribution of DNA synthetic cells of salivary gland tissue and endothelium after irradiation in
5 different sites of 6 slides on X 200 high power field.

The results were as followings.

1. In PAS staining 3 days after 5Gy irradiation, decreased mucine secretion of serous cells were
found, and 7 days after 10Gy irradiation, decreased mucine secretion of mucous cells were
found.

2. In histopathologic features, degeneration of serous cells were found in 3 days after 2 Gy
irradiation and there was little change in mucous cells and excretory duct cells.

3. In Feugen staining, 3 days after 2 Gy, 5 Gy irradiation, more high percentage of DNA syn-
thetic cells were found in intercalated duct cells, striated duct cells and excretory duct cells
than in BrdU staining.

4. In immunohistochemical features, DNA synethsis of serous cells and granular convoluted
tubular cells abruptly decreased in early period after irradiation and showed no recovery
in 7 days after irradiation but there was an increase in DNA synthesis of intercalated duct
cells, striated duct cells and excretory duct cells, which have less S-phase cells comparatively,
in 7 days after 2 Gy, 5 Gy irradiation.

5. In immunohistochemical features, the DNA synthesis of endothelial cells was continuously
decreased after irradiation but showed slight increase in 7 days after 2 Gy and § Gy irradia-

tion.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

EXPLANATION OF FIGURES

Intercalated duct, striated duct, and granular convoluted tubular cells were associated
with serous cells and excretory duct were seen in control (X40 H&E).

Fibrosis between serous cells, dilatation of excretory duct and blood vessels after 1 week
of 2 Gy irradiation (X40 H&E).

Severe fibrosis between mucous cells and serous cells, and dilatation of excretory duct
and blood vessels were seen after 3 days of 5 Gy irradiation (X40 H&E).

Mucoid degeneration of fibrous tissue and atrophy of serous cells were seen after 1 week
of 5 Gy irradiation (X40 H&E).

Fatty infiltration and separation of serous cells in fibrous tissue were after 1 week of
10 Gy irradiation (X40 H&E).

Moderate staining of intercalated duct, striated duct, granular convoluted tubular cells,
and excretory duct, and mild staining of serous cells were seen in control (X40 PAS).
Moderate staining of mucous cells, and weekly staining of striated duct, and granular
convoluted tubular cells were seen after 1 week of 2 Gy irradiation (X40 PAS).

Weak staining of intercalated duct, striated duct, and granular convoluted tubular
cells were seen after 1 week of 5 Gy irradiation (X100 PAS).

Weak staining of mucous cells were seen after 1 week of 10 Gy irradiation (X40 PAS).
Feulgen positivity of serous cells, intercalated duct cells, striated duct cells, and granular
convoluted tubular cells in control were seen (X200 Feulgen).

Slightly decreased Feulgen positivity of serous cells, intercalated duct cells, striated duct
cells, granular convoluted tubular cells, and excretory duct cells but weekly decreased
DNA synthesis of blood vessel after 3 days of 2 Gy irradiation (X200 Feulgen).

Slightly increased DNA synthesis of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells after 1 week of 2 Gy irradiation (X200
Feulgen).

Slightly decreased Feulgen positivity of serous cells, intercalated duct cells, striated duct
cells, granular convoluted tubular cells, and excretory duct cells after 3 days of 5 Gy
irradiation (X200 Feulgen).

Slightly increased DNA synthesis of serous cells, intercalated duct cells, striated duct
cells, granular convoluted tubular cells, and excretory duct cells after 1 week of 5 Gy
irradiation (X200 Feulgen).

Abruptly decreased Feulgen positivity of serous cells and granular convoluted tubular
cells after 15 hours of 10 Gy irradiation (X200 Feulgen).

Abruptly decreased Feulgen positivity of serous cells, intercalated duct cells, striated
duct cells, granular convoluted tubular cells and extretory duct cells after 3 days of 10
Gy irradiation (X200 Feulgen).
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21.

22.

23.

24.

Abruptly decreased DNA synthesis of serous cells, intercalated duct cells, striated duct
cells, granular convoluted tubular cells, excretory duct cells, and endothelial cells after
1 week of 10 Gy irradiation (X200 Feulgen).

BrdU positivity~ of serous cells, intercalated duct cells, striated duct cells, and granular
convoluted tubular cells in control were seen (X200 BrdU).

Abruptly decreased BrdU positivity of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells after 3 days of 2 Gy irradiation (X200 BrdU).
Slightly increased DNA synthesis of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells after 1 week of 2 Gy irradiation. (X200
BrdU).

Abruptly decreased BrdU positivity of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells after 3 days of 5 Gy irradiation (X200 BrdU).
Slightly increased DNA syntehsis of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells (X200 BrdU).

Abruptly decreased BrdU positivity of serous cells, and granular convoluted tubular
cells after 3 days of 10 Gy irradiation (X200 BrdU).

Abruptly decreased DNA syntehsis of serous cells, intercalated duct cells, striated duct
cells, and granular convoluted tubular cells after 1 week of 10 Gy irradiation (X200
BrdU).
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