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2. EROIAFHREE

AR Am | 4 | 5|6 | 7|8 |9 10|10 121|237/
| - B 71 10 4| 3| 2| 1} 2| 1| 6| 3| 3| 3| 45
*g% Z Dt 3 2| ‘2| 2| 3| 2| 1| 2| 3| 3| 4| 3| 30
73 3 2| 31 1| 3| 4{ 1| 2| 2\ 3| 2| 8| 34
I LT 2| 2| 1| 3 2| 1 11
' ] 2| 1| 3| 3| 1| 2| 2| 3| 4| 1| 3| 2| 21
B - BBk 27 1 2| 1| 1 1 1 9
. ER AR 3 1) 1] 1] 1 1 8
T B 1 3 1 1) 1
| - mEE 1| 4| 2| 2 1| 1] 3| 2] 1| 2 4| 2
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3otk 1| 1] 3 2| 3 10
& it 111 1| 3 2| 1] 1| 2| 1| 14
%‘ R 5| 6| 4| 5| 6| 6| 7| 5| 7] 5| 6| 4| 66
* -3 1] 2| 2| 2| 3| 2| 5| 5| 3| 2| 2| 5| 34
54 &
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3. REEHH

qpg~J%14 A5 Al6 A7 A8 A|9 B0 AL A|12 B|1 A|2 A|3 A| & &
— 1 B #|16,776| 17,253| 19,380| 18,446| 19,224| 17,495| 18,416| 19,105 17,768| 18,205| 19,311| 19,069| 220,448
H L FE K E | 40,708 45,.447 48,144| 47,321 48,849 46,766| 49,613| 49,755| 48,386 | 48,419| 47,143| 47,394] 567,945
0 # # 7| 18,821| 20,946/ 22,148| 21,953| 22,100{ 21,165| 22,546| 22,568| 21,596| 21,216 21,606| 21,625| 258,290
M #% #% #&| 2,695 2,973 3,111| 2,952| 3,089| 3,080 3,135 3,141 2,934| 2,983| 2,995{ 3,048 36,136
B Ol % £ 4,542 4,404| 4518 4,547) 3,969 5,698| 4,719| 5509 4,955\ 4,531| 4,279 4,587 56,258
MmE KR &E| 2064 1,753| 2,259 2,878| 2,608 2,496{ 2,004, 2,504 1,914| 1,661 1,953 1,473 25,567
£ B Rk &E| 1,066) 1,112 1,211 1,227 1,212\ 1,224) 1,241} 1,259| 1,272] 1,176 1,244| 1,175 14,419 ’
) OE % #| 1,238) 1,438 1,539] 1,543 1,536 1,388 1,573 1,486 1,561| 1,501| 1,296| 1,443 17,542
Mmlazmei 786 914| 1,135} 1,197{ 1,079 1,212| 1,270 1,167 1,056 905 908 915 12,544
= 51| 88,696 96,240(103,4451102,064 103,666 (100,524 104,517 (106,494 {101,4421100,597 (100,735 100,729| 1,209,149
4 H 0 1 1 0 0 0 | 0 2 1 0 1 0 6
ZERE 0 0 0 0 0 0 0 0 0 0 0 0 0
£ 5t B FE| 1,291 1,271 1,650) 1,674 1,442| 1,366 1,494| 1,663 1,572| 1,591) 1,627 1,763 18,304
EREHBS - AG 0 0 0| 249 0 0 2 0 0 0 0 0 2561
B BHBS— AB 0 0 0j 249 0 0 2 0 0 0 0 0 251
(ASEHE L ey 0 0 0 0 0 0 0 0 0 0 0 0 0




4. EUREER. MATRAREEE
X B oO& B K B P OB
HHBEY | EERE % % B & ) o| T it
B |/ 5
A - g’fg Egtgi oM C T|MRI @&k [pEe hat| 77| =

TH#4H 1,358 32 172 79 285 114 229 65| 2,334 410 45 455 2,789
58 1,506 29 _ 160 110 305 122 222 70| 2,524 31 80 451 2,975
6 8 1,689 46 250 90 329 130 237 100 | 2,871 553 79 632 3,503
7H 1,663 42 234 94 320 124 218 951 2,790 454 78 532 3,322
8 A 1,658 50 199 95 282 119 245 86| 2,734 631 104 735 3,469
98 1,586 47 197 119 341 141 233 95! 2,759 640 126 766 3,525
108 1,623 52 231 85 3568 118 237 99 - 2,803 718 94 812 3,615
- 1A 1,627 60 205 83 333 142 220 89 2,759 592 | 90 682 3,441
128 1,568 49 219 87 344 133 260 88| 2,748 524 95 619 3,367
8% 1H 1,562 31 158 104 332 127 209 68| 2,591 674 | 121 795 3,386
2R 1,553 33 170 81 365 129 236 82| 2,649 678 97 775 3,424
38 1,704 33 184 87 358 131 256 83| 2,836 626 105 731 3,567
B 19,097 504 | 2,379 1,114 | 3,952 | 1,530 | 2,802 | 1,020 | 32,398 | 6,871 | 1,114 | 7,985 40,383




5. BERBEIAMHE

K4 B % A& X B # B B
N ¥ o8 & B oA %A Al A Bl1AB%0 |1 ALE
Al TR w [ zom ) ) | % b ()
T5E4 A 11,643 4,313 3,779 360 20,095 4,589 228 678
5K 11,494 3,810 3,332 372 19,008 4,386 231 692
6 H 13,320 3,910 4,130 360 21,720 5,071 233 700
7H 13,531 3,543 4,729 372 22,175 4,928 222 667
8 A 12,835 3,621 4,625 372 21,453 4,928 230 689
9A 13,025 4,687 3,696 360 21,768 5,122 235 706
108 13,615 4,131 4,575 372 22,693 5,278 233 698
118 13,412 4,631 4,370 360 22,773 4,633 203 610
125 12,674 5,184 4,028 372 22,258 4,766 214 642
84178 13,038 4,370 4,138 372 21,918 4,629 211 634
28 13,234 4,551 4,238 348 22,371 4,645 208 623
3R 14,490 4,719 4,562 372 24,143 5,321 220 661
it 156,311 51,470 50,202 4392 262,375 58,296 222 667
. 6 138,874 44,187 48,962 4380 | 236,403 60,328 255 766
5 107,427 46,872 43,414 4290 | 202,003 53,466 265 794

6. REHEEERIRNR
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’,3&.] s = B - ABh «GBBRE | & | ARE Abhe s

BB B F (DTN B0 "D woH |

| i | 5

R Bk | B | o | ., | R B o | L, | . R i}
4 FE | 5 B i | F g 2t
B\K | E | E | K| &K WN|&m|E|® | B | B]WNINKN m = NI
6 | 685 31| 10| 4| 8| 3|741| 94| 5| 3| 1| 6] 109|850 22E 78A| 22| 950
7 | 547| 23| 23| 4| 3| 3|603 50| 3 1| 8| 62|665| 21  72A| 17| 754
7. MEERRR (1B 200m0)
JH B |4B|5BA|6RA|7H | 8B | 9A |10 1A |12A |18 |28 |3RA&a s
4 i 0 0 0 0 0 0 0 0 0 0 0 0 0
H = Im 0 4| 10| .22 0 0 6 8| 18 4] 10 0 82
AN&IMm#k| 16 9 3 5 7 71 12 0 0 0 1 4 64
¥ & Im 0 0 0 0 0 0 0 2 0 6 0 0 8
BESRIMER | 325 410 348| 414| 347| 533| 389 407, 381| 460| 358| 353 4,725
LR IRImEk 55 20 38 54 39] 24 16 2 13 4 18 36 319
FRESEM® | 200] 210| 225 307| 250| 490| 325 490| 349| 211| 229| 465 3,751
BEM/ME | 809| 360 476| 360| 285 519| 205 576| 445| 224| 705| 775 5,739
& 2| 1,405| 1,013 1,100| 1,162| 928| 1,573| 953| 1,485/ 1,206| 909 1,321 1,633| 14,688




8. EXEmBANKR (ExH)

(BRAL ; BEAER - T, #Erkit & %)

FEN L g o5 £ EI®T K 6 £ E|FT & £ OE
BV B A ORI OA BB R KB OA EHE R K
h oK OB OB % X 14,911 2.49 22,086 2.45 22,942 2.32
x M OB R % ¥ 5,179 0.87 8,031 0.89 8,444 0.85
B B2 8 B M X 920 0.15 1,547 0.17 1,760 0.18
®w R O B M X 84,016 14.04 107,243 11.88 106,449 10.74
R & B OB X 6,584 1.10 8,871 0.98 9,184 0.93
W ok # FE H ¥ 45,889 7.67 76,810 8.51 88,054 8.88
wVEVH (RHRIEED) 24,815 4.15 39,576 4.38 53,711 5.42
WRERBERUCIIMAX 2,981 0.50 5,109 0.57 6,548 0.66
A 54 H 1 10,806 1.81 16,803 1.86 15,951 1.61
s 2ok oz 57 0.01 309 0.03
v 4 3 v # 3,698 0.62 4,836 0.54 4,880 0.49
MO W OH T B X 27,892 4.66 49,206 5.45 51,761 5.22
m#E R U & 8 B ¥ 39,903 6.67 70,239 7.78 94,248 9.51

AN I 2 ® A A 6 0.00 0.00 T,
ZoMoORBUHEEE D 24,163 4.04 43,927 4.87 ' 44,926 4.53
& B A E 105,072 17.56 158,961 17.61 180,246 18.18
7 oL v ¥ - H % 2,101 0.35 3,485 0.39 4,054 0.41
B yi) L] #l 7,910 1.32 9,264 1.03 9,687 0.98
woE o oBE ® A 35,643 5.96 70,506 7.81 67,740 6.83
it %= & & #H 7,346 1.23 11,716 1.30 13,587 1.37
B o %2 0 ® #F 89,605 14.97 86,873 9.62 71,689 7.23
FEFHY TN T B E 62 0.01 16 0.00
# #l H £ 2,011 0.34 3,323 0.37 3,476 - 0.35
] 4 A E-3 32,920 5.50 70,028 7.76 81,010 8.17
ZOMEBEEANE LEVEERS 11,528 1.93 14,899 1.65 12,544 1.27
Tnad KREH (RAKE) 7,224 1.21 11,964 1.33 30,018 3.03
FET VA o4 FPRKE 169 0.03 526 0.06 1,400 0.14
% D i 5,107 0.85 6,915 0.77 6,659 0.67
& _ # 598,399 100.00 902,863 100.00 991,243 100.00
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9. WMFEHS

B 3
A oK 8
MER | P oK |
) WO
4 5 6 7 8 9 10 11 12 1 2 3 ’ SFE
e .
ABE| 1,959 2,095 2,421| 2,651 2,620, 2,627 2,776 3,123| 3,214| 2,760] 2,723] 2,828 31,797| 24,880 6,917
BB
50 Ak | 3,407| 3,459 3,580| 3,543| 3,766\ 3,547| 3,815 3,709 3,790 3,603| 3,735 3,682| 43,636 40,260 3,376
gt 5,366/ 5,554| 6,001 6,194\ 6,386 6,174| 6,591| 6,832| 7,004 6,363[ 6,458] 6,510{ 75,433| 65,140 10,293
ABE| 4,003 4,260 4,826 4,907 5,057| 4,769 5,120 5,901 6,026/ 5,389 5,289 5,337 60,884 51,114 9,770
IR
G Ak | 9,905 10,250| 10,444| 10,330, 10,876| 10,200| 11,033| 10,769] 11,130| 10,293| 10,942} 10,683 126,855 117,983 8,872
&t | 13,908] 14,510 15,270| 15,237| 15,933| 14,969| 16,153| 16,670 17,156, 15,682| 16,231| 16,020| 187,739] 169,097 18,642
ABE | 31,802 33,280| 37,169| 36,969 36,353 32,623| 36,391 40,155/193,446| 38,532| 38,155| 38,924| 593,799| 400,931|192,868|
SR
) #3k (172,148(177,192|176,890(176,850(188,865(177,167|190,880|184,551| 42,889(178,309(187,082|184,26512,037,0882,029,657| 7,431
&t 1203,950{210,472|214,059|213,819|225,218|209,790|227,271|224,706|236, 335|216 ,841|225,237(223,189(2,630,887|2,430,588 200,299
Bestan s SR 280 282 - 265 269 278 259 302 300 287 295 292 292 3,401 3,108 293
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1 & & & (BBAL 0 A
BHEH N A BB OE PR pp—
sk | ags | | TR A 0 VBT EEEM 1 B TR R BEGEH ABAR

FRY2) BEH B |BEHB X AER!AO+6 BEHK

246| 366/3,098|  67,415| 70,513 287 | 2,409 ;237:3 109,797 300 45.8|  85.8| 180,310 587

) () BRATBBETHE
(2) SkBEH (BBAL 0 A)
OB \espmr| THER| THE 84

K 4 g Allasiesk, 4 |5 |6 17| 8|9 !lw|nn|w2l1]2]:3
. | FEBREE| 2968 3008 220 259 208 274] 201 248 206 278 225 220 227, 244
R BEXyzeE | 3,517 2,887 214{ 180 291| 248 287| 268 270| 284| 230| 184 202 229
B Xk B 554,911 64,528] 4,689 4,805| 5,084 5,039| 5,458! 5,072 5,530 5,358| 5,938 5,567| 5,919| 6,069
(4 sk B % 3E %) |61,396 70,513 5,132 5,244| 5,673| 5,561| 6,036| 5,588| 6,096] 5,920/ 6,393| 5,980 6,348| 6,542
1 B E s | 251 287) 257) 2620 258 265 262 279| 290| 296| 320/ 315 317| 327

(3) ABRBEI (BAL 2 A

F K| 1HEE| 18 8 4F

X 4 4 Bllasm|ses| ¢ | 5 | 6 | 7|8 9 |1w0|1u|w2|1] 2|3
A B B #2089 2409 179) 193] 217| 201| 220 181 210/ 193] 199| 207| 196/ 213
BB B | 2056 2387 192| 183] 195 195/ 220| 192 188 191| 235 176| 195 225
(B k%)) 233 2150 20 271 16 21| 28] 220 20 15| 271 28 30 21
A B B & I % [97,655(109,797| 8,203| 8,117| 8,870 9,262| 9,155| 9,109| 9,361| 9,559 9,691| 9,455 9,175| 9,840
1 B ¥ @] 268 300] 273 262| 206| 299 295/ 304/ 302| 319| 3131 305 316 317
WA AR (% )| 8.9 858 888 85.0/ 826 835 825 848 84.3 89.0| 87.3| 85.2| 85.4| 88.7
SEERBE (H)| 4710 458| 44.2| 43.2| 43.1| 468 41.6, 488 47.0| 49.8| 44.7| 49.4| 46.9] 449




3. ERFBEOEERMA - 4  [ERTHEFKIR (HAL A
s
= HEf | I |0 0. (M, W, | IV |V | VI|VI|VI|IX| X |X|X|XI|XV|XV, 6 Xu|xu
S NS
i > 267 9| 927 38| 9] 4| 1 4, T| 13| 52| 1 1y 71 2 200 1
f | X 241 5! 68| 40 2] 2] 5 7| 6] 18| 36| 17 1 2] 8| 2 200 2
I}
|z 508 14)160| 78| 11| 6| 6| 0| 11| 13| 31| 83] 24| 1| 3| 15, 4| 0| 40 3
n 5| 1,124| 39| 281|183y 26, 36| 6| 2| 11| 30| 82, 229| 60 6| 32, 4 88| 9
=)
™| 1,282 56| 207|256| 32| 23| 22| 4| 19| 40| 83| 200 164 7| 46| 3 106, 14
A K
A et 2,406| 95| 4881 439| 58| 59| 28| 6] 30| 70|165}429)224| O| 13| 78] 7| 0] 194| 23
& FF| 2,9141109| 648 517| 69| 65] 34| 6| 41| 83| 196| 517|248 1| 16| 93| 11| 0| 234| 26
B 5 7 2] 28] 14 1 1 2| 17 1 1
L8 107 3] 30 19 1 1 1 5/ 17| 15 2 121 1
22 S
R 184| 5| 58| 33| 0] 1 100y 1y 2| 7| 34y 16y 0, 0| 2| 0] 0} 23] 1
@ % 1468 50| 401|235 35| 41| 7| 2| 15| 38| 97|298| 68| O| 7| 39| 6| 0]119| 10
oy
| 1,630 64)305|315| 34| 25| 28| 4| 27| 47)106|253|196) 1| 9| 56| 5| 0] 138] 17
o A | 3,008) 114 706|550 69| 66| 35| 6| 42| 85{203| 551|264 1| 16, 95! 11| 0] 257 27
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4. EHFBEOEERSA - 14 - FhrlAR C(BAL T A)
EA HFF I (O, |0, |, |M. | IV |V | VI VI|VI|X| X |X |XX|XE|XV|XV]|X]|Xu
N\
105K 7 1 4 1 1
10~19%| 53 17 2 1 8| 13, 5 4] 1 10 1
20~29%| 91| 3| 4| 7| 2| 4 2 2y 11 30y 7 31 2 1 13
30~394| 170 7| 10| 25| 8| 2| 1 4| 4| 17} 62| 4 8| 1 15 2
5 |40~49%| 258| 8| 34| 53| 11| 14| 4 2] 7| 10, 68| 14 8 247 1
50~59%| 277| 15| 78| 57| 6| 11 8| 11| 53| 12 3| 6 15| 2
60~694| 361| 8|148| 52| 7| 9 41 7| 24| 47| 16 6] 1 29| 3
70FplE] 251 9125| 30| 1] 1 2] 2| 10]| 16| 25| 10 1 4 2 12 1
&t 1,468| 50(401,235| 35| 41| 7| 2| 15| 38| 97{298| 68| 0| 7| 39| 6| 0{119| 10
104 xhg| 13 3 2 3 1 2 1] 1 ‘
10~19%| 45| 1| 1| 7| 1 4 1 5 9] 4 1 7 4
20~29%| 186 4| 6| 29| 1| 3| 7| 1} 2 25| 321 29y 1} 3} 6| 1 27| 5
30~39%| 197 6| 34| 40, 6 4 5 8| 8] 33| 31 1} 5 15 1
2L |40~49%| 382| 13| 55| 95| 10| 3| 8| 2 6| 11| 13| 46| 70 1] 16 1 29| 3
50~59F| 288| 12| 47| 67| 9| 9| 3 41 11| 15| 54| 23 2| 6 25 1
60~69-4| 300 16| 87| 47{ 5| 5 1| 1| 6| 22| 50 27 11 10 19 3
70Xk} 219| 12| 75} 27| 2| 5| 2 6| 7| 15| 29| 11 6] 1 18| 3
5t 1,630 64|305|315| 34| 25| 28| 4| 27| 47)106(253|196| 1| 9| 56| 5{ 0[138] 17
104>ks%| 200 O 1} 7( Of O Oy O 2| Of 3] 0] 1} 0, O 1} 2 O 2| 1
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Zinc distribution in malignant tumors

Shigeki Ujiite, Yumi Itoh, Hiroaki Kikuchi and Akira Wakui

Division of Cancer Pharmacotherapy, Miyagi Cancer Center Institute, 47-1 Nodayama, -
Medeshima-Shiode, Natori 981-12, Japan

Zn has been found previously to be essential for tumor cell proliferation. However,
the mean tumor Zn content is often smaller than that of normal tissue. The essential-
ity of Zn for tumor cell proliferation has thus been called into question, In the pre-
sent study, the Zn distribution in malignant tumors was examined in detail with an
atomic absorption spectrophotometer (Shimazu SM-30). The Zn content of the
tumor tissues was measured with only 1 mg of sample by the Shimazu SM-30. An un-
even distribution of Zn in the tumors was observed, and in lower mean Zn value
tumors, relative high Zn value areas were found in the marginal parts of the tumor.
It has not been possible to determine the tumor Zn distribution in detail by the con-
ventional ashing method because of the requirement for large quantities of tumor tis-
sue to be analyzed. In order to investigate the relationship between Zn and cell
proliferation, the tumor Zn distribution must be evaluated in detail. If in the high Zn
area, the tumor cells were actively proliferous, the lower mean Zn content of a
tumor could be compatible with the Zn requirements of the tumor cells for
proliferation. Further confirmation of active tumor cell proliferation in high Zn areas
is required.

Key words :© Zinc, tumor tissue, tumor cell proliferation

Introduction
Zinc is said to be essential for the prolifera-
tion of tumor cells. In dietary zinc deficient
rats bearing Yoshida Sarcoma (YS), pro-
longation of the GZ2M phase in the YS cells
and inhibition of YS tumor growth have heen

observed. 1.2)

Nevertheless, the zinc content
of malignant tumor tissue is not always high.
In our recent work on tumor zinc determina-

tion by the ashing method, the zinc content

of gastric and colonic cancer tissues in pa-
tients was found to be significantly smaller
than that of the respective normal tissues. In
the present study, the causes of the low zinc
values observed in malignant tumors which
have been said to require zinc were evaluated.

Materials and Methods
1) Rats transplanted with YS subcutaneously (sc)
were fed on a zinc deficient diet (Zn : 0.7

Address for cbrrespondence . g;'l.lgel—(l AUji“ie..wDi.\;.ision of Cancer. Pharmacotherapy, Miyagi Cancer Cen-
ter Institute,47- 1 Nodayama, Medeshima-Shiode, Natori 981-12, JAPAN

TEL : 022-384-3151 FAX : 022-381-1196
Received for publication | March 20, 1995
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ppm) in order to examine the influence of zinc
on tumor growth.

2) The cell cycle time and each phase time of
YS cells which were transplanted into zinc defi-
cient rats intraperitoneally (ip) were determined
by autoradiography.

3) The ®Zn uptake of YS tumors transplanted
into rats was determined at 4, 5, 6, and 7 days
after transplantation. The %7n activity was mea-
sured with a 7 -counter after tumor excision.
Zn (carrier free, New England Nuclear Corp.)
was administered to the rats (2.5 #Ci/rat, ip)
at one hour before tumor excision.

4) The zinc content in cancer tissueof resected
materials from patients was determined with an
atomic absorption spectrophotometer for solid
samples (Shimazu SM-30) after freeze-drying.

Body weight (g)

140

130
— Control D.
~-— Control D.(w.m.}
---- Zn def. D.

120

\\}\—A T~
\ I'4
\\ ’ /7 \ ’/
A ? s
\‘i-._,—/
110

0 1t 2 3 4 5 § 7

Days after inoculation

Results
1) Inhibition of tumor growth by dietary zinc
deficiency.
The data for YS tumor growth after trans-

(sc)

No difference in tumor gro‘wth was found be-

plantation into rats are shown in Fig.1.
tween the control group and weight-matched
The body weight of the rats in the
weight-matched group was kept at the same

group.

level as that in the zinc deficient group rats by
dietary low calorie intake. The mean tumor

weight in the control and weight-matched
groups was about 5.3 g on the 7th day after
transplantation. Significant inhibition of
tumor growth was observed in the group fed
on the zinc deficient diet. The mean tumor
weight in this group was about 1.1 g on the

7th day after transplantation.

Tumor volume
(rom?)

10°

7 -7 — Control D.
/ L ~-- Control D.(w.m.)
. === Zn def. D.

R

Days after inoculation

Fig.1. Mean carcass growth rate (left) and tumor growth rate (right) of Yoshida
Sarcoma (YS) bearing rats. n= 5. Tumor growth was markedly inhibited by dietary
zinc deficiency, and no difference in tumor growth was observed between the control

group and weight-matched (w. m.) group. D : diet.
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2) Prolongation of the tumor cell cycle time
by zinc deficiency. )

Table 1 lists the cell cycle time and each
phase time of YS cells which were trans-
planted into rats (ip) fed on a zinc deficient
or control diet. In the case of YS cells trans-
planted into zinc deficient rats, a significant
prolongation of the G2M phase was noted.

Control.D Zn def.D
Tc 15.06 Tc  18.98(h)
T 3.34 Tt 3.81
Ts 10.51 Ts 11.03
Tc2 0.50 Tc2z 1.00
™ 0.71 ™ 3.14

Table 1. Cell cycle time (Tc) and each phase
time (Tgi, Ts, Tg2, and TM) of YS cells
which were transplanted into rats (ip) fed on
a zinc deficient (Zn def. D) or control diet
(control D).

3) ®Zn uptake of YS tumors.

The ®Zn uptake and mean zinc content of
YS tumors transplanted into rats (sc) are
shown in Fig.2. In the early stages, at 4-5
days after transplantation, 8Zn uptake by the
tumors was very active. Thereafter, in the la-
ter stages, at 6 -7 days after transplantation,
a lowering of the 87n uptake was observed.
Nevertheless, the mean zinc content of the YS
tumors did not change markedly from the 4th
day to 7th day after transplantation.

47(47)

o %7n uptake of YS tumors
(X10* cpm/g)

®* ZninYS tumors

(rg/g dw)

05 100

50

4 5 6 7
Days after inoculation
Fig.2. 8Zn uptake and mean zinc content of
YS tumors transplanted into rats (sc) from
the 4th day to 7th day after transplantation.

4)Zinc content of cancer tissue from patients.

Case I: Gastric cancer, Borr I, Sig-por,
T2.

The zinc content of the normal gastric tissue
was distributed as follows : mucosa,79.13 pg
/g dry weight (dw) ; submucosa,21.57 ug/
g dw; and muscularis propria ~ serosa,120.74
#g/ g dw. Data for the zinc content of the
cancer tissue are shown in Fig.3. In total,22
samples, weighing about 1 mg each, werecut
from the tumor tissue continuously, and their
zinc contents were determined. The zinc con-
tent of the greater part of the tumor was less
than 30 g/ g dw. However, the marginal
parts of the tumor (sample Nos.18-20) dis-
played relatively high zinc values (39-47 ug
/g dw). The high Zn levels of sample No.8
and sample No.9 were due to mixing of
muscular tissue in the samples.
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Crater

Mucosa
Submucosa
Muscularis propria

Zn (pg/g dw) Zn (pg/gdw)

100 1 B 100 1

50 ¥ ) 50 4 .
Sample No. 1 5 9 10 15 20 22

Fig.3. Zinc content of gastric cancer from a patient. 9 samples (Nos. 1 ~ 9) were
cut from the central part of the gastric cancer along the vertical axis of the tumor ; 11
samples (Nos.10~20) were cut from the central part to the margin of the tumor along
an approximately horizontal axis ; sample No.21 and sample No.22 comprised normal
submucosal tissue. dw . dry weight.

Case II: Rectal cancer, Mod, T4. S g dw).
The zinc contents of the normal mucosal tis-

sue and submucosal tissue of the rectum were

105.53 xg ./ g dw and 37.7 xg /g dw,

respectively. Data for the zinc content of the

rectal cancer tissue are shown in Fig.4. The

zinc content of the greater part of the tumor

was 50-70 ug g dw. However, the marginal

parts of the tumor (sample Nos.43-48) dis-

played relatively high zinc values (90-126 ug
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Crater
1
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Fig.4. Zinc content of rectal cancer from a patient. 23 samples (Nos. 1 ~23) were
cut from the central part of the rectal cancer along the vertical axis of the tumor ; 25

samples

(Nos.24~48) were cut from the central part to the margin of the tumor along

the horizontal axis; sample No0.49 and sample No.50 comprised normal submucosal

tissue. dw : dry weight.

Discussion
It seems likely that Zn is required for tumor
cell proliferation, since inhibition of tumor

growth is observed in Zn deficient tumor
bearing rats. The results in Fig.l indicate
that the inhibition of tumor growth was not re-
lated to inhibition of growth of the host but
depended on Zn deficiency in the YS tumors
transplanted into the rats. Prolongation of the
G2M phase was noted in the Zn deficient YS
cells, and it could be a cause of the retarda-

tion of YS tumor growth observed in Zn defi-

cient rats. These findings suggest that Zn is
indeed necessary for tumor cell proliferation.

Eckhart and Hurley?’) reported that zinc defi-
cient rat embryos demonstrated a markedly
lower uptake of tritiated thymidine than did

9 found

the controls, and Duncan and Hurley
that zinc deficient rat embryos had a signifi-
cantly lower activity of thymidine kinase,
which is important for the synthesis of DNA,
than did the controls. FujiiS) reported that
accumulation of Zn into the spindle and

chromosomes was observed in M phase cells,
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and Zn plays an important role in cell
division.

Although Zn may be essential for cell
proliferation, the finding that the Zn content
of malignant tumors is often lower than that of
normal tissue does raise some question over
the essentiality of the presence of Zn for tumor
cell proliferation. Tumor Zn has previously
been measured by the conventional ashing
method which requires large quantities of
tumor tissue for analysis. It was unavoidable
therefore that the Zn content of the tumor tis-
sue was obtained as a mean value for the
tumor, in which the distribution of Zn tends
to be uneven. In the present study, the tumor
Zn was determined in detail using an atomic
absorption spectrophotometer for solid samples

(Shimazu SM-30). With this method, the
Zn content of the tumor tissue is determined
for only 1 mg of sample, so that the Zn dis-
tribution in the tumor can clearly be investi-
gated in detail. Even in malignant tumors that
revealed low Zn values for the most part, re-
latively high Zn areas were found in the mar-
ginal parts of the tumor. If in this high Zn

area, the tumor cells were actively proliferous,
the low mean Zn value of a tumor could be
compatible with the Zn requirement for tumor
cell proliferation. In investigations of the de-
tailed relationship between tumor cell prolif-
eration and Zn, taking large quantities of
tumor tissue for ashing is not an appropriate
method for determining the Zn, because the
Zn distribution is not homogeneous. Further
confirmation of active tumor cell proliferation
in high Zn areas is required.

In the case of YS tumors transplanted
subcutaneously, the Zn distribution was again
found to be uneven in our experiments. The
time courses of the changes in 8571 uptake and
Zn content of the YS tumors (Fig.2) may be
interpreted as follows : only small proportions
of tumor cells are actually involved in active
Zn metabolism and incorporate 8Zn in the
marginal areas of the YS tumors and the prop-

6(1): 456—50, 1995

ortion of these actively Zn-metabolizing tumor
cells decreases relatively along with tumor
growth at 6 - 7 days after transplantation.
The %Zn uptake of YS tumors (cpm//g) thus
decreases in the later stages. Due to the small
proportion of actively Zn-metabolizing tumor
cells in YS tumors, the mean Zn content of
the tumors does not change markedly from the
4th day to 7th day after YS transplantation.

Thus, an inhomogeneous Zn distribution
and narrow high Zn area were found in malig-
nant tumors in the present study, and this in-
homogeneity of Zn may be a cause of the low
mean Zn values occurring in malignant tumors
which have been said to require Zn. Indeed,
Zn may be essential for tumor cell proliferation,
with active proliferation of tumor cells taking
place in high Zn areas. )
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We have previously observed that the cytosolic sialidase gene is highly expressed in rat skeletal muscle and
that it contains an enhancer/promotor region which is transcriptionally active in rat L6 myogenic cells. Here we
present evidence for the involvement of cytosolic sialidase in myoblast differentiation. During L6 myoblast
differentiation induced by serum depletion, cytosolic sialidase is increased in activity as well as in terms of
mRNA level. Sialidase activity is essentially lacking in untreated myoblasts but appears concomitantly with
myotube formation after induction of differentiation. The mRNA becomes able to be detected after 3 days at the
time which myogenin mRNA reaches a maximum level. Myotube formation can, in fact, be blocked by
the addition of an antisense oligodeoxyribonucleotide complementary to the first 8 codons of the cytosolic
sialidase. © 1996 Academic Press, Inc.

Although it has been demonstrated that rat tissues possess at least four types of sialidase,
differing in subcellular location and in catalytic and immunological properties (1--3), the physi-
ological function of each sialidase is still unclear. The cytosolic sialidase, whose cDNA is the only
one so far cloned of mammalian sialidases (4, 5), was found to be highly expressed in skeletal
muscle and to contain two E-box ‘pairs known to be consensus binding sites for muscle-specific
transcription factors in the 5'-flanking enhancer/promotor region of the gene. This region exhibits
transcriptional activity in rat L6 myogenic cells, and the activity is increased during myotube
formation (6). These findings suggest a possible involvement of this enzyme in the events under-
lying myogenic differentiation.

Differentiation of skeletal muscle cells is known to be associated with glycosylation events as
revealed by studies of (-D-galactosyl specific lectins (7-9) and use of glycoprotein processing
inhibitors (10). Alterations of glycolipid content in myogneic cells have also been demonstrated
during differentiation (11, 12). However, the actual mechanisms by which glycosylation takes part
remain to be resolved. To obtain further insights into the muscle cell differentiation phenomena and
to examine if the cytosolic sialidase gene plays a critical role, we have investigated its expression
during L6 myoblast differentiation.

MATERIALS AND METHODS

Cell culture. Rat myoblast L6 cells were obtained from the Japanese Cancer Research Resources Bank. Rat fibroblast 3Y'1
cells were generously provided by Dr. S. Taniguchi, School of Medicine, Shinshu University. These cells were grown in
Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10% fetal bovine serum (FBS) in 5% CO,. To stimulate
myotube formation, after 24—48h feeding, the culture medium were replaced with DMEM containing 1% FBS plus 5ug/ml
bovine insulin (Wako, Japan) designated as the differentiation medium.

¢DNA probe and oligonucleotides. A cytosolic sialidase cDNA (1.3kb fragment) containing the entire open reading frame
was excised from the pGEX2T-SD sialidase construct (4), radiolabelled with [a-**P] dCTP using a random primer DNA
labeling kit (Takara, Japan) and used as a probe. The cDNA probes for myogenin (13), embryonic myosin heavy chain (14)
and GalB1-3(4)GlcNAca?2-3sialyltransferase (15, 16) were prepared by amplifying cDNAs synthesized by reverse tran-
scription of appropriate rat RNAs using primers based on published information, by inserting the amplified products into
Bluescript 11 and by excising the fragments after confirmation of the sequences. The myogenin probe and the myosin heavy
chain probe were prepared with the use of RNA from rat L6 cells grown in differentiation medium for 6 days and their sizes

! To whom correspondence and reprint requests should be addressed. Fax: 81-22-381-1195.
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were 919bp (nucleotides 52-970) and 624bp (nucleotides 1-624), respectively. The a2-3 sialyltransferase probe was a 865
bp fragment (nucleotides 157-1021) homologous to the mRNA of rat skeletal muscle. A cytosolic sialidase antisense
oligomer complementary to the first 24 bases of rat cytosolic sialidase mMRNA (5'-CTGGAGGACGGGGCAGGT CTC-
CAT-3’) and the control sense oligomer (5'-ATGGAGACCTGCCCCGTCCTCCAG-3') were prepared as phosphorothio-
ate forms and purified by reverse phase high pressure liquid chromatography.

RNA preparation and Northern blot analysis. Total RNA was prepared from rat L6 cells and from rat skeletal muscle by
the acid guanidium-phenol-chrloroform extraction procedure. RNA (15p.g) was electrophoresed in a 1% agarose, transferred
to a Hybond N* membrane and probed with labeled cDNA at 42°C in a 50% (v/v) formamide solution.

Sialidase assay. Cells scraped from dishes were washed with phosphate-buffered saline and sonicated for 15 sec on ice
in 9 vol. of ice-cold 0.25M sucrose containing 1mM EDTA and centrifuged at 600xg for 10 min. The supernatant was then
centrifuged at 105,000 xg for 60 min at 4°C. The resultant supernatant was used as the cytosolic fraction and the pellet
suspended in 9 vol. of sucrose solution was used as the particulate fraction. Protein was determined by the method of
Bradford (17). The assay mixture contained 60nmol of 4-methylumbelliferyl-N-acetylneuraminic acid, 10 pwmol of sodium
acetate buffer (pH 5.5 or pH 4.5), and enzyme (50-100 p.g protein) in a final volume of 0.2 ml. The mixture was incubated
at 37°C for 1-2h and the reaction was terminated by the addition of 0.25 M glycine-NaOH (pH 10.4). 4-Methylumbellif-
erone released was determined fluorometrically as described previously (2). ‘

Quantitation of myotube formation. Culture cells were fixed in 100% methanol and stained with Gimsa stain. Nuclei in
myotubes, defined as structures containing three or more nuclei, were counted in at least 5 fields. The percentage fusion was
determined by the ratio of nuclei within myotubes to total nuclei (18).

RESULTS AND DISCUSSION

L6 myoblast was found to possess acidic sialidase activity in the particulate fraction, but barely
in the cytosolic fraction at either pH4.5 or pH5.5. We previously demonstrated that transcription
activity in the 5’-flanking enhancer/promotor region of the cytosolic sialidase gene increases with
myotube formation in L6 cells, suggesting an appearance of the cytosolic sialidase during myo-
genic differentiation. As expected, the cells began to show sialidase activity at pH 5.5 in the
cytosolic fraction on the third day of differentiation stimulation, with increase in line with the
number of nuclei within multinucleated myotubes (Table 1). A lysosomal type sialidase, which was
detected as acidic sialidase activity in the particulate fraction, was also increased more rapidly than
the cytosolic sialidase and reached a maximum within 4-6 days. The mRNA expression levels of
cytosolic sialidase during myotube formation were determined by Northern blot analysis using a rat
skeletal muscle sialidase cDNA probe (Fig. 1 A). The mRNA was substantially increased on 3 day
of serum depletion and remained at the same level for at least 12 days, but was hardly detectable
in untreated cells. 3Y1 cells shown not to possess the sialidase activity in the cytosol did not
express this mRNA (data not shown). Unlike the sialidase activity, the mRNA expression level on

TABLE 1
Sialidase Activity during L6 Cell Differentiation

Sialidase activity

Nuclei in myotubes Cytosol (pH 5.5) Particulate (pH 4.5)

Days after stimulation (%) (nmol/h/mg protein)
0 0 1.17 £ 0.61 7.35+2.01
1 0 1.97 £ 0.53 10.53 +2.47
3 37 9.24 +3.70 31.79 £ 6.90
6 71 13.52 +3.42 5275+ 6.42
8 82 26.70 = 4.64 58.91 +10.94
10 92 30.12+5.13 57.55 +8.73

After 24h of plating, cells were fed a differentiation medium. On the day indicated cells
were harvested and assayed for sialidase activity as described in Materials and Methods. The
values for the activity are the means = S.D. of determinations from three or four separate
dishes. One dish for each time point was fixed and the percentage fusion determined by
counting 5 fields.
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FIG. 1. Expression of cytosolic sialidase in differentiating L6 cells and in rat skeletal muscle. The total RNAs were
prepared from L6 cells at the time indicated and from fetal (FM) and adult (AM) skeletal muscle and were subjected to
Northern hybridization as described in Materials and Methods. The mRNA level of the sialidase (A) was compared with
those of a2-3sialyltransferase (B), myogenin (C) and myosin heavy chain (D). Integrity of the ribosomal RNAs (E) is shown
by ethidium bromide staining.

day 5-10 of the induction did not exhibit further increase. This discrepancy with activity may be
due to instability of the mRNA or to posttranscriptional modification in the enzyme processing.

The differentiation stage of L6 cells after induction was determined by investigating the expres-
sion of muscle-specific genes for myogenin and myosin heavy chain (Fig. 1 C and D): the former
is known as a member of the MyoD family and has a unique function in the transition from a
determined myoblast to a differentiated myotube (13), and the latter is a major component of the
thick filament in vertebrate muscles and its mRNA is induced to a high level in myotubes (14).
Myogenin mRNA expression was greatly increased 3 days after serum depletion, while the myosin
heavy chain mRNA started to increase after 6 days. These data indicate that sialidase and myogenin
mRNA expression occurs almost concurrently, with that of myosin heavy chain appearing there-
after. It should be noted here that the alteration of these mRNA levels in muscle development from
fetal to adult muscle showed the tendency similar to those during L6 myogenesis except that the
myosin heavy chain’is known to be also expressed in the fetal stage (14).

To ascertain whether cytosolic sialidase gene expression is important for myogenic differentia-
tion, we then applied a cytosolic sialidase antisense oligonucleotide. Addition of the antisense
oligomer inhibited the myotube formation by 78% whereas the corresponding sense oligomer did
not affect significantly the myotube formation as shown in Fig. 2. Data for sialidase activity in the
cells treated and untreated with the oligomers provided direct support for an inhibitory effect of the
antisense oligomer: the sialidase activity remained low in cells not exhibiting myotube formation.



Vol. 221, No. 3, 1996 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

(A)
100

<

(7]

[¢}]
L0

=]

°

>

E
£
B

3]

3
=z

8
Days of stimulation
(B)
25

= «==-0--=-  None

% 20+ F
5 ~~A=-=~ Sense
E’ ——O—  Antisense K

£ 15- 5

(E) .

= B ! IA
_-oz\ 10 1 - 0"

> . -,

B s

[y e 'l

8 54 ,-""- I'

(3] ’_.—' ’

g Lo - AI

@ O T T T

0 2 4 6 8

Days of stimulation

FIG. 2. Inhibition of myotube formation by sialidase antisense oligomer. Either sense or antisense oligomer was added
to cultures at the concentration of 10 uM on day O after shift to differentiation medium, and fresh oligomer was then added
every 24h for 6 days. Percentage myotube formation (A) was determined on the day indicated. At the same time sialidase
activity (B) was assayed at pH 5.5 in the cytosol.

To determine the sialic acid transfer level under the conditions when the cytosolic sialidase is
activated, we observed the mRNA level of GalB1-3(4)GlcNAca2-3sialyl transferase, since this
enzyme has been reported to be highly expressed in rat skeletal muscle (16) and to synthesize the
a2-3sialyl linkage that is an effective substrate for the cytosolic sialidase. In contrast to the
sialidase expression, the sialyltransferase mRNA level was decreased at 6—10days after the induc-
tion and then tended to increase (Fig. 1 B), suggesting that a transient possible decrease in sialic
acids of glycoconjugates occurs due to fluctuation in these enzymes. This may be an important
event during muscle differentiation. In this context, the finding of evidence for involvement of a
B-galactosyl-specific lectin, galectin (19, 20), in myoblast fusion is of interest. A target molecule
of this lectin could be desialylated by the cytosolic sialidase and the galactosyl residues thus
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exposed become accessible. Like galectin, this sialidase localizes in cytosol and also nucleoplasma
(unpublished data), and moreover the substrate specificity studies of this enzyme elicit its capability
~of releasing sialic acid from functional glycoproteins and glycolipids at near neutral pH. It is
possible that an increase in lysosomal sialidase activity may also be related to the differentiation,
but it would rather be the result of an activation of general glycoprotein catabolism in lysosomes.
All the results described above strongly suggest that the cytosolic sialidase indeed plays a important
role in myoblast differentiation by desialylating some glycoconjugate(s) involved in this process.
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Trends in the Incidence of Female Breast and Cervical Cancers in Miyagi

Prefecture, Japan, 1959-1987
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Trends in the incidence of female breast and cervical cancers were examined, using the cancer registry
data in Miyagi Prefecture, Japan, during 1959-1987. The age-standardized incidence rate of breast
cancer has been increasing, while that of cervical cancer has been decreasing. Age-period-cohort
models were applied to clarify the trends in incidence. For breast cancer incidence, the age-period
model adequately represented the data, and demonstrated that the risk of developing breast cancer has
been increasing in recent time periods. The effect of cohort on breast cancer incidence was
insignificant and the full model containing age, period and cohort showed irregularities in the cohort
effect. For cervical cancer incidence, the effect of period was significant, while the effect of cohort was
marginal. The full model containing age, period and cohort showed that cervical cancer risk has been
decreasing in recent time periods and younger birth cohorts. Using published reports, we investigated
the trends in the prevalence of various risk factors and compared them with the trends in the incidence
at both sites. It is suggested that the effects of period and cohort might be related to the changes in

the prevalence of these risk factors as well as to improvements of the diagnostic procedures.

Key words:
model

In recent years, the age-standardized incidence rate of
female breast cancer has been gradually increasing, while
that of cervical cancer has been decreasing, in Japan.
Accordingly, a graph of the age-standardized incidence
rates of breast and cervical cancers shows inverse time
trends during the last 30 years."

In the US and the Nordic countries, the trends in
breast and cervical cancer age-standardized incidence
rates are similar to those in Japan.>” But, comparing the
trends and the patterns in incidence rates between Japan
and these western countries in detail, the slopes of the
age-standardized incidence rates in the two cancer sites
during the last 30 years are larger in Japan, and the
shapes of the age-specific incidence curves are different,
especially in breast cancer. Age-specific incidence rates of
breast cancer after the age of 50 years in Japan decrease
or flatten with aging.® Although several studies have
reported that the rising breast cancer incidence in the US
and Nordic countries might be attributed to a birth
cohort effect,” " such studies in Japan are few.'? On the
other hand, analyses of the trend in cervical cancer
incidence have not been performed in either western
countries or Japan.

* To whom correspondence should be addressed, at the Divi-
sion of Epidemiology, Miyagi Cancer Center Research Insti-
tute.
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In the present study, using the cancer registry data in
Japan, we investigated the trends in the incidence of
breast and cervical cancers and the determinants of such
trends. A regression model, an age-period-cohort model,
which offers considerable advantages over simple descrip-
tive methods, was applied in this study. The time period
effect and the birth cohort effect were disentangled.

MATERIALS AND METHODS

Study population The Miyagi Prefectural Cancer Regis-
try, covering the entire prefecture, was initiated in 1951
and reorganized in 1959. Cases are registered from
clinics and hospitals, radiology and pathology depart-
ments, autopsy records, mass screening records and
death certificates.'” Cancer incidence data since 1959
have been stored and reported regularly.

Incidence data of female breast and uterine cancers
were obtained by sex and age from the Miyagi Prefec-
tural Cancer Registry for six periods (1959-61, 196267,
1968-72, 1973-77, 1978-82, 1983-87). Uterine cancer
consists of several subsites; ICD-9 rubric code; 179
(uterus, part unspecified), 180 (cervix), 181 (placenta),
182 (body of uterus) and 2331 (carcinoma in situ,
uterus). However, as it is likely that most of the part-
unspecified uterine cancer cases belong to the leading
subsites, i.e., cervix or body, there is a possibility that the



official cervical cancer incidence rates might be under-

estimated. Accordingly, the corrected number of cervical .

cancer cases was calculated using the following equation,
and the analyses on cervical cancer were carried out
based on this number. In situ cases were not included in
the analyses:

Corrected number of cervical cancer cases
=nl+n3Xnl/(nl+n2)

where, nl =number of cases in rubric 180 (ICD-7; 171,
ICD-8; 180); n2=number of cases in rubric 182 (ICD-7;
172, ICD-8; 182.0); n3 =number of cases in rubric 179
(ICD-7; 174, ICD-8; 182.9).

" Since the incidence rates of breast and cervical cancers
increase rapidly over age 30 and the recent life expec-
tancy of Japanese women is around 80 years,'? the data
for ages 30-79 were used for this study. During the six
periods, the percentages of breast cancer cases and the
corrected percentages of cervical cancer cases registered
from death certificates were each below 10%. The per-
centages of breast cancer cases verified histopatholog-
ically have been increasing (1959; 66.7%, 1987; 95%),
while the corrected percentages of cervical cancer cases
verified histopathologically have been constant at around
80%.

The incidence data were organized into 10 five-year
age groups (30-34 to 75-79 years) and six time periods
(1959-61, 1962—67, 1968-72, 1973-77, 1978-82 and
1983-87). Incidence rates by time period were calculated
by dividing the mean annual incidence frequency by the
mid-year population. From these incidence data, 15 syn-
thetic overlapping birth cohorts (1878-87 to 1948-57)
were constructed by combining age and time periods,
with treating the incidence rates in 1959-61 and in 1962-
67 as those in 1958—62 and in 1963-67, respectively.

To summarize the incidence by time period, direct age
standardization to the world population was performed.
Age-specific incidence curves by time period and birth
cohort are also presented, since graphical presentation
may be useful to interpret trends.’®
Statistical methods To investigate the effects of age,
cohort and period on incidence, models were estimated
on the assumption that the number of cases constituted a
variable with a Poisson distribution. For the analyses, the
incidence data were reorganized into six equal 5-year
periods (1958-62, 1963-67, 1968-72, 1973-77, 1978-82
and 1983-87). The numbers of cases for 1968-72, 1973—
77, 1978-82 and 1983-87 were obtained from the registry
and those for 1958-62 and 1963—67 were estimated by
using the incidence rates in 1959-61 and 196267, respec-
tively. Finally, model fitting was based on 10 five-year age
groups and six 5-year time periods and 15 overlapping
birth cohorts. As a denominator, person-years for each
category were calculated by summing the population

Trends in Breast and Cervical Cancers

counts in the census year and those in the non-census
years which were estimated by linear interpolation using
the censuses. In the model, it is assumed that each factor
has an additive effect on the log rate(Az),'®

loghye =p+a;+m+7s

where the age effects are represented by «;, the period
effects by 7;, and the cohort effects by 7:. The model is
fitted by the maximum likelihood method.!” The statisti-
cal significance of each term was tested after making
adjustment for the other terms. As age was regarded as
an important predictor of the incidence rate, age was
taken into account in each model fitting. But, since there
are many potential sources of variation in population-
based data, the variance in models may be considerably
larger than the mean (over-dispersion). In that case, the
quasi-likelihood approach®'®"™ was applied and the

- F-test was used for the test of statistical significance of

each term. The fit of each model was judged based on
adjusted R, (adj-R%).”

In age-period-cohort models, age, period and cohort
are linearly dependent. Namely, when two of them are
fixed, the third is also fixed.® It is not possible to
disentangle the linear effects of all three terms (non-
identifiability problem). Therefore, non-linear effects,
which can be uniquely defined, were estimated.* '% %21
Year of diagnosis 1958-62 and year of birth 1883-92
were taken as referent categories and relative risks by
time period and birth cohort were calculated, respec-
tively. The 95% confidence interval was corrected by the
quasi-likelihood approach. However, as the first and last
cohorts contain only one cell each and risk estimates are
uncertain, the relative risks for these were not presented.
Modeling procedure was performed using the GLIM
system.”
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world population aged 30-79 during 1959-1987.
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Fig. 2. Trends in age-specific incidence rates by year of diag-
nosis during 1959-1987. A, breast cancer; B, cervical cancer;
thick line, corrected rates; thin line, official rates.

RESULTS

Graphical presentation The trends in age-standardized
incidence rates are presented in Fig. 1 on a logarithmic
scale. The incidence curves of breast and cervical cancers
cross each other at around 1970, showing inverse trends.
Fig. 2 and Fig. 3 present the trends in the age-specific
incidence rates by time period and birth cohort, respec-
tively. For cervical cancer, both official and corrected
rates are presented. The breast cancer incidence rates by
time period and birth cohort showed increasing ten-
dencies in all age groups, but the curves were not smooth.
The cervical cancer incidence rates by time period and
birth cohort decreased in general. However, in the inci-
dence rates by time period, the decreasing tendency in
the oldest age group was less marked. The differences
between official .rates and corrected rates were large in
old age groups and earlier periods, indicating the effects
of higher rates of part-unspecified uterine cancer in these
age groups and periods on cervical cancer incidence.
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Fig. 3. Trends in age-specific incidence rates by year of

birth during 1883-1952. A, breast cancer; B, cervical cancer;
thick line, corrected rates; thin line, official rates.

As a whole, the shapes of graphs are irregular, and it

was impossible to disentangle period and cohort effects
from the graphical presentation.
Age-period-cohort model The fit of various models to the
incidence of breast and cervical cancers is shown in Table
I. Age was statistically significant in each model, al-
though the results of statistical testing are not shown.
The table is limited to present only the effects of time
period and birth cohort. As age-period-cohort modeling
revealed some overdispersion in the submodel and full
model, statistical test for each term was based on the
F-test, taking the value of adj-R?%, into consideration.

For breast cancer incidence, the addition of period to
a model containing age and cohort was statistically sig-
nificant, while the addition of cohort to a model contain-
ing age and period was not. The value of adj-R?, for the
age-period model (0.86) was higher than that for the
age-cohort model (0.79) and was consistent with that for
the full model (0.86). Thus, it was considered that the
age-period model represented the breast cancer incidence



Table 1.
Cancer, Year 1958-1987, Aged 30-79 Years

Trends in Breast and Cervical Cancers

Summary Statistics for Age-period-cohort Models of Female Breast Cancer and Cervical

Summary statistics

Terms in model

df Deviance F-test® adj-R%

Breast cancer incidence

Age 50 689.15

Age+Period . 45 85.46 0.84 0.86

Age+Cohort 36 102.37 4,849 0.79

Age+Period+ Cohort 32 63.78 0.86
Cervical cancer incidence

Age 50 1487.1

Age+Period 45 183.60 1.879 0.86

Age+ Cohort 36 150.18 3.529 0.86

Age+Period+Cohort 32 104.31 0.89

a) F-statistic of a model refers to a comparison of the submodel with the full model.

b) Statistically significant at P<0.05.
c¢) P=0.07.

Table II.. Relative Risks of Breast Cancer in Miyagi Pre-
fecture 1958—-1987 by 5-Year Period of Diagnosis Based on Age-
period Model, and by Year of Birth Based on the Full Model

Table III. Relative Risks of Cervical Cancer in Miyagi Pre-
fecture 1958-1987 by S5-Year Period of Diagnosis and by
Year of Birth Based on the Full Model

Relative 95% confidence Relative 95% confidence
risk interval risk interval -
Year of diagnosis Year of diagnosis
1958-1962 1.00 1958-1962 1.00 .
1963-1967 0.99 0.84-1.18 1963-1967 0.93 0.79-1.09
1968-1972 1.05 0.89-1.24 1968-1972 0.57 0.46-0.70
1973-1977 1.39 1.20-1.62 1973-1977 0.59 0.46-0.77
1978-1982 1.78 1.55-2.06 1978-1982 0.44 0.32-0.61
1983-1987 2.24 1.95-2.57 1983-1987 0.32 0.22-0.46
Year of birth Year of birth

1883-1892 1.00 1883-1892 1.00
1888-1897 0.73 0.39-1.37 1888-1897 1.30 0.86-1.98
1893-1902 0.96 0.55-1.69 1893-1902 1.36 0.89-2.06
1898-1907 1.12 0.65-1.95 1898-1907 1.35 0.87-2.08
1903-1912 1.24 0.71-2.19 1903-1912 1.26 0.79-2.02
1908-1917 1.17 0.65-2.12 1908-1917 1.15 0.69-1.93
1913-1922 1.18 0.63-2.22 1913-1922 0.95 0.54-1.69
1918-1927 1.26 0.65-2.46 1918-1927 0.86 0.46-1.60
1923-1932 1.22 0.60-2.50 1923-1932 0.73 0.37-1.44
1928-1937 1.18 0.55-2.52 1928-1937 0.75 0.36-1.57
1933-1942 1.14 0.51-2.56 1933-1942 0.51 0.22-1.17
1938-1947 1.25 0.53-2.96 1938-1947 0.61 0.25-1.50
19431952 1.22 0.49-3.06 1943-1952 0.71 0.26-1.90

better than the age-cohort model and that there was no
reason to disentangle the effects of the full model.
Table II shows the relative risks by time period ob-
tained from the age-period model and the relative risks
by birth cohort obtained from the full model. The rela-
tive risks by time period increased markedly and contin-
uously after 1968. However, the relative risks by birth
cohort showed irregularities, indicating neither an in-

creasing tendency nor a decreasing tendency. The values
of relative risks by time period presented in Table II were
similar to those obtained from the full model (data not
shown).

For cervical cancer incidence, the addition of period to
a model containing age and cohort was statistically sig-
nificant, but the effect of cohort was marginal when
cohort was added to the age-period model (Table I). The
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Table IV. Trends in the Prevalence of Various Risk Factors of Breast and Cervical Cancers

Year
Factor 1950 1955 1960 1965 1970 1975 1980 1985

Age at menarche (yr.)?*  Downward trend by 0.11/year until 1966 )
Age at first marriage (yr.)*® 23.0 23.8 24.4 24.5 242 24.7 25.2 25.5
Age at first birth (yr.)*? 244 24.8 254 25.7 25.6 25.7 26.4 26.7
Total fertility rate’® 3.65 2.37 2.00 2.14 2.13 1.91 1.75 1.76
Adult height (cm)®® 152.7 153.2 153.7 154.8 155.6 156.3 157.0 157.6
Intake of nutrients per capita per day*”

Energy (kcal) 2098 2104 2096 2184 2210 2226 2119 2088

Protein (g) 68 69.7 69.7 71.3 77.6 81 78.7 79

Fat (g) 18 20.3 24.7 36 46.5 55.2 55.6 56.9
Participation rate :

in breast cancer screening program (%)% 3.4 4.8
Participation rate

in cervical cancer screening program (%)% 5.4 9.5 16.9 20.4 25.1

a) Data in Miyagi Prefecture.

value of adj-R?, of the full model (0.89) was larger than
those for the submodels (AP model 0.86; AC model
0.86). Furthermore, in age-period and age-cohort
models, large residuals were observed around several
fitted values. Thus, as the fit of the full model was
regarded as better than those of age-period and age-
cohort models, the full model was used for summary
description. Table III shows the relative risks by time
period and birth cohort obtained from the full model.
The relative risks by time period decreased markedly
after 1968. The relative risks by birth cohort suggest a
declining trend, beginning with the cohort in 1898-1907.

DISCUSSION

The analyses of the data from the Cancer Registry of
Miyagi Prefecture, Japan, during 1959-1987 revealed
significant effects of period on female breast and cervical
cancer incidence. Although a linear effect for each term
was not estimated on an age-period-cohort model, the
relative risk estimates for each category indicate that the
trends of incidence are opposite for breast and cervical
cancers; the relative risks by time period are increasing
for breast cancer, and decreasing for cervical cancer.
Furthermore, the effect of cohort on the breast cancer
incidence, which was insignificant, showed irregularities.
In contrast, the risk for cervical cancer decreased in
younger birth cohorts. Although, in western countries,
the rising breast cancer incidence is explained chiefly by
cohort effects,'" and Wakai and his colleagues recently
reported a increase of breast cancer risk among Japanese
women born after 1900,'? a steady increase of breast
cancer risk with birth cohort was not observed in this
study. In Wakai’s study, the observation period is 1975—
1985, which is shorter than that in ours, and period
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effects were not analyzed. The inconsistency between this
study and Wakai’s study is likely to be attributed to this
difference in the observation period.

Epidemiological studies of breast and cervical cancers
have identified several risk factors for both sites. It is well
known that reproductive factors are associated with risks
of breast”?? and cervical®® cancers. Recent studies re-
ported that dietary factors might also be responsible for
the development of cancers at both sites.?” *® The present
findings are most likely to be explained by the changes in
the prevalence of these risk factors. In addition, there is
a possibility that changes in diagnostic procedures and
the introduction of cancer screening programs might
influence time trends in cancer incidence. We obtained
data on the prevalence of various known risk factors and
other factors in Japan or in Miyagi Prefecture from
published reports and compared them with the present
results. The data are shown in Table IV. The prevalence
data before World War II are not presented, because of
incomplete data.

Based on the previous epidemiological studies, decreas-
ing age at menarche,” increasing age at first marriage®®
and age at first birth,’? decreasing fertility rate’® and
increasing adult height® are likely to be related to the
cohort effect on breast cancer incidence. But the increase
in incidence at young age was merely observed in recent
birth cohorts (Fig. 3) and the relative risks by birth
cohort were irregular (Table IT). Taking this result into
consideration, it seems that recent changes in reproduc-
tive behaviors might not yet have produced a clear cohort
effect. It may still take some time before the cohort effect
emerges.

The significant period effect on breast cancer incidence
in the present study might be related to increased diag-
nostic activities. Mammography was introduced in the



1960s and spread gradually,® and the breast cancer
screening program started in 1977, in Miyagi Prefecture.

However, the participation rate in screening being rela-

tively low,* the impact of screening during the study
period is likely to have been small. In the light of other
various possible risk factors listed in Table IV, it seems
that the most important factor producing the period
effect may be changes in dietary habits, although the
relationship between breast cancer and dietary habits is
controversial.2”*® In Japan, the westernization of dietary
habits has progressed since the end of World War IL
Especially, intakes of energy, protein and fat per capita
have increased rapidly.’” The changes in these dietary
intakes might be related to the period effect. In addition,
it is possible that dietary habits may influence growth at
an early age and endocrine events in life,’® and promote
the cohort effect in the future.

On the other hand, the role of exogenous hormones in
the development of breast cancer has been noted and
discussed in trend studies in Nordic countries.'®'" In
Miyagi Prefecture, the recent usage rate of exogenous
hormones is estimated to be 13.4%,*? much lower than
that in Nordic countries. The effects of exogenous hor-
mones on breast cancer incidence seem likely to be trivial
in Japan.

For cervical cancer, the direction of the association
with reproductive factors is known to be opposite to that
for breast cancer, and the trend of age-standardized
incidence rate is quite inverse to that of breast cancer.
Furthermore, our analyses indicate a declining trend in
cervical cancer risk with successive time period, which
was in contrast with the increasing trend in breast cancer
risk. Although the cohort effect on cervical cancer inci-
dence was marginal, the relative risks by birth cohort
suggested a declining trend in younger birth cohorts. As
this trend of cervical cancer risk with birth cohort is
regarded as paralle] with the changes of reproductive
behavior, the cohort effect on cervical cancer incidence
might be attributed to this factor. However, the differ-
ence in the patterns of birth cohort effects between breast
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Onopera, H., Ukar, K. and Minami, Y. Hepatocellular Carcinoma Cases
with Five-Year Survival and Prognostic Factors Affecting the Swrviwal Time.
Tohoku J. Exp. Med., 1995, 176 (4), 203-211 —— Between 1980 and 1994, 178
patients were confirmed to have hepatocellular carcinoma (HCC) in our hospital.
The 5-year survival rates in patients with HCC of stage I, II and IVA were 38.19,,
31.8%, and 3.9%,, respectively. No patient in stage III or IVB survived for more
than four years. The 5-year survival rates of the patients treated by hepatic
resection, ultrasonically guided percutaneous ethanol injection and transcatheter
hepatic arterial embolization were 53.7%, 38.7%, and 13.5%, respectively. The
logrank test showed a significant difference in cumulative survival rates obtained
in patients with HCC according to the tumor stage (p <0.001) or principal treat-
ment procedure (p<0.001). Twelve patients survived for more than five years.
We employed a Cox’s proportional hazards model to estimate the factors
significantly affecting the survival time. Variables with statistical significance
were the clinical stage (p <0.001), tumor size (maximal tumor diameter) (p <
0.001) and patient’s age (p <0.05). Conclusively, patients in the early stage of
HCC associated with mild liver cirrhosis have a significantly better chance for long
survival. ———— hepatocellular carcinoma; long survival; Cox’s proportional
hazards model

According to the Liver Cancer Study Group of Japan, liver cirrhosis was
observed in 73.8%, of Japanese hepatocellular carcinoma (HCC) patients as
accompanying change in the noncancerous portion of the liver, and the rate of
hepatic resection in patients with HCC was only 18.19; (Liver Cancer Study
Group of Japan 1990) because of accompanying severe liver cirrhosis. On the
other hand, transcatheter hepatic arterial embolization (TAE) (Chuang and
Wallace 1981; Yamada et al. 1983), ultrasonically guided percutaneous ethanol
injection (PEI) (Livraghi et al. 1986; Shiina et al. 1987; Giorgio et al. 1992) and
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hepatic arterial infusion of iodized oil (Lipiodol Ultra Fluide, an ethylester of
poppyseed o1l fatty acid) through a catheter (LPI) (Nakamura et al. 1985; Ohishi
et al. 1985; Yumoto et al. 1985) have been widely performed for the treatment of
unresectable HCC. _ _

In a previous paper (Onodera et al. 1994), we concluded that PEI for early
HCC and hepatic resection in patients with good liver function significantly
improved the chances for survival than other procedures. For early detection and
treatment of HCC, we recommended clinical follow-up of patients with chronic
liver diseases. In the present study, we analyze the significant clinical factors
affecting the survival time by using Cox’s proportional hazards model.

PatienTs AND METHODS

Between January 1980 and December 1994, 178 patients were confirmed to
have HCC in our hospital. The age of the patients ranged from 34 to 80 years
(64.2+8.9 years, mean+s.0.). The male-to-female ratio was 2.79 (Table 1). The
178 cases included 19, 53, 30, 66 and 10 cases in tumor stages I, I, IIT, IVA and
IVB, respectively, according to the staging of tumor progression (tumor stage)
presented in the General Rules for the Clinical and Pathological Study of Primary
Liver Cancer (Table 2; Liver Cancer Study Group of Japan 1992a).

For the treatment of HCC, we employed hepatic resection, PEI, TAE, LPI,
one-shot injection of an anticancer agent into the hepatic artery via catheter,
chemotherapy (injection of an anticancer agent into a peripheral vein or oral
administration of an anticancer agent) and radiation (Table 3_). The hepatic
resection and PEI were performed mainly in the early stage of HCC, while LPI,
one-shot injection and chemotherapy were performed mainly in the late stage of
HCC. TAE was performed in all tumor stages except for stage I.

The survival rates were calculated according to the Kaplan-Meier method and
compared by the logrank test. Statistical significance was defined as a p value of
less than 0.05.

TasLE 1. Age and sex distribution of 178 patients with he-
patocellular carcinoma

Sex
Age (years) Male Female
30-39 1 0
40-49 8 0
50-59 35 7
60-69 51 22
70-79 34 18
80-89 2 ) 0
Total 131 47




Prognostic Factors in Patients with Hepatocellular Carcinoma

TaBLE 2. State of tumor progression® (tumor stage)

Stage T factor N factor M factor
I T1 NoO MO
II T2 NoO MO
111 T3 No MO
T1-3 N1 MO
IVA T4 ' Any N MO
IVB Any T Any N M1
T1 : Solitary, <2 cm, without vascular invasion
T2 : Solitary, <2 cm, with vascular invasion
Solitary, >2 cm, without vascular invasion
Multiple, <2 cm, limited to one lobe
T 3 : Solitary, >2 cm, with vascular invasion
Multiple, >2 cm, limited to one lobe
T 4 : Multiple tumors in more than one lobe
Tumor(s) involve(s) the first branch of the portal or hepatic
vein(s)
NO : No regional lymph node metastasis
N1 : Regional lymph node metastasis
MO : No distant metastasis
M1 : Distant metastasis

®According to the General Rules for the Clinical and Pathological
Study of Primary Liver Cancer published by Liver Cancer Study Group

of Japan.

TaBLE 3. Principal treatment procedures and stages of tumor progression (tumor
stage) 1n 178 patients

205

Principal treatment

Stage of tumor progression

Total
procedure I II I IVA IVB
Hepatic resection 6 13 2 2 0 23
PEI2 9. 12 2 1 0 24
TAE® 0 15 9 10 3 37
LPI¢ 2 4 6 15 0 27
One-shot intra-arterial 0 1 2 10 2 15
injection
Chemotherapy 0 .5 6 8 1 20
Radiation 0 1 0 0 0 1
No treatment 2 2 3 18 4 29
Unknown 0 -0 0 2 0 2
Total 19 53 30 66 10 178

Numbers of cases are indicated.

aUltrasonically guided percutaneous ethanol injection
®Transcatheter hepatic arterial embolization
‘Hepatic arterial infusion of iodized oil (Lipiodol)
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TaBLE 4. Variables tn the analysis using Cox’s proportional hazards model

Age (years)

Sex (0=female, 1=male)

Clinical stage (1=stage I, 2=stage II, 3=stage III)
Tumor size (maximal tumor diameter, cm)
Number of tumors (0=solitary, 1=multiple)
Platelet count (X 10*/mm?)

TaBLEbS. Clinical stage of patients with hepatocellular carcinoma®

Clinical stage

I IT IIT
Ascites None Easily Poorly
controlled controlled
Serum bilirubin (mg/100 ml) <20 2.0-3.0 =230
Serum albumin (g/100 ml) =35 3.0-35 <3.0
ICG R15° (%) <15 15-40 >40
Prothrombin time (%) =80 50-80 <50

2According to the General Rules for the Clinical and Pathological
Study of Primary Liver Cancer published by Liver Cancer Study Group of
Japan.

®Indocyanine green retention rate at 15 min after intravenous injection.

We employed Cox’s proportional hazards model to estimate the factors
(variables) significantly affecting the survival time. The variables included are
shown in Table 4. When HCC was muti-nodular type, the diameter of the largest
HCC nodule was measured as a maximal tumor diameter (tumor size). The
clinical stage of patients with HCC, which is listed in Table4 as one of the
independent variables, was presented in the General Rules for the Clinical and
Pathological Study of Primary Liver Cancer (Table 5 ; Liver Cancer Study Group

of Japan 1992b). The statistical significances were evaluated using the Chi-
square test.

Resvrrs

The 3- and 5-year survival rates in all HCC patients were 24.59, and 14.9%,,
respectively. Fig. 1 shows the survival curves of the patients in each tumor stage.
The 3-year survival rates of patients in stages I, II, I1I, IVA and IVB were 76.29%,,
44.5%,, 4.9%, 3.9%, and 10.09,, respectively. The b-year survival rates in stages I,
II and IVA were 38.19, 31.89%, and 3.9%,, respectively. No patient in stage I1I
or IVB survived for more than four years. The logrank test showed a significant
difference (p <0.001).

The 3-year survival rates of the patients treated by hepatic resection, PEI



Prognostic Factors in Patients with Hepatocellular Carcinoma 207

100

80
:5

o 60
S
©

2 40
>
5
%

20

oLl il 1 | ! |
0] 1000 2000 3000 4000 5000

Observation period (days)

Fig. 1. Cumulative survival rates (Kaplan-Meier method) obtained in patients
with HCC according to the tumor stage as proposed by the Liver Cancer Study
Group of Japan. - patients in stage I, n=19; —— stage II, n=>53;

------ - stage III, »=30; - stage IVA, n=66; ----stage VB, n=10.
The logrank test showed a significant difference (p <0.001).
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Fig. 2. Cumulative survival rates (Kaplan-Meier method) obtained in patients
with HCC according to the principal treatment procedure. -—- patients
treated by hepatic resection, n=23; —— PEI, n=24; - TAE, n=23T7;

-------- LPI, n=27; ---- one-shot intra-arterial injection, n=15 —

chemotherapy, n=20; -—- no treatment, n=29. The logrank test showed a
significant difference (p <0.001).
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TaBLE 6. Summary of the clinical data of HCC patients with five-year survival

Tumor  Numbers T Principal  Survival
umo

Case  Age Sex Clinical diameter of " treatment time Qutcome

No.  (year) stage (cm) tumors  SU28° procedure  (months)
1 69 M I 6.5 1 II Resection 149 Alive?
2 64 F II 2.5 1 II TAE® 78 Alive?
3 52 F II 2.3 1 II PEI° 73 Alive?
4 54 M I 6.8 1 IT Resection 73 Dead
5 65 M 11 2.0 1 Resection 68 Dead
6 57 F I 1.5 1 Resection 68 Alive
7 65 M I 3.7 1 II Resection 67 Dead
8 68 F I 45 2 II TAE 66 Dead
9 67 F I 3.0 1 II Resection 65 Dead
10 73 F I 10.0 1 IVA TAE 65 Alive?
11 69 F I 1.9 1 I PEI 60 Dead
12 55 M II 2.8 1 II PEI 60 Alive

aNo recurrence detected during the observation
®Transcatheter hepatic arterial embolization
¢Ultrasonically guided percutaneous ethanol injection

TaBLE 7. Results of Cox’s proportional hazards model

Parameter Standard Wald
Variable Estimate Error Chi-square P Value
Age 0.038928 0.01587 6.02008 - 0.0141
Sex 0.413308 0.27507 2.25770 0.1330
Clinical stage 0.783194 0.21157 13.70324 0.0002
Platelet count —0.008624 0.01760 0.24012 0.6241
Tumor size 0.183556 0.03922 21.89996 0.0001
Number of tumors 0.368491 0.25914 2.02207 0.1550

and TAE were 62.6%,, 58.1%, and 26.99,, respectively. The 5-year survival rates
of the patients treated by hepatic resection, PEI and TAE were 53.79,, 38.7%, and
13.5%,, respectively. The 3- and 5-year survival rates in patients with HCC of
tumor stage II and treated by TAE were 40.09, and 24.09,, respectively.
Although the 3-year survival rate of the patients treated by LPI was 23.0%,, no
patient survived for more than four years. Moreover, no patient treated by
one-shot intra-arterial injection, chemotherapy or radiation survived for more
than two years (Fig. 2). The logrank test showed a significant difference (p <
0.001).

Twelve patients, 5 males and 7 females with a mean age of 63.3+6.7 years,
survived for more than five years (Table 6). The tumor was solitary in 11 cases.
The tumor diameter was 2.0 cm or less, 2.1 to 5.0 cm and 5.0 cm or more in three,
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six and three cases, respectively. The principal treatment procedures, hepatic
resection, PEI and TAE, were performed in six, three and three cases, respectively.
Recurrence of HCC was not observed in four cases.

The results of Cox’s hazards model are shown in Table 7. Clinical stage and
tumor size (maximal tumor diameter) were the most significant variables (p <
0.001). Patient’s age was also a significant variable (p <0.05). Other variables
were not significant.

Discussion

The 3-year survival rate in patients with untreated HCCs, measuring less
than 3 cm in diameter, was 12.8%, (Ebara et al. 1986). On the other hand, the
3-year survival rates in HCC patients in stages I and II were much better than
that of untreated HCC (Ebara et al. 1986). The 3-year survival in HCC patients
treated by hepatic resection, PEI or TAE which were mainly performed in early
stage HCC, was also high. This fact implies that the improvement of the survival
is attributable to not only lead time bias but also to recently developed treatment
procedures, i.e., TAE or PEI “Lead time bias,” an epidemiological term, means
that the earlier a malignant tumor is detected, the longer a patient can live, even
if no treatment is performed.

Twelve out of the 178 patients survived for five years or more. Eight of
these twelve cases (679,) were 1n clinical stage I and eleven cases (929,) were in
either tumor stage I or II, and the tumor size was less than 5 cm in diameter in
75%, of cases. These facts imply that early detection of HCC associated with
mild cirrhosis improves the chances for good prognosis.

What are the important factors significantly affecting long survival ¢ Sev-
eral investigators (Kawano et al. 1989; Yamanaka et al. 1990; Hsih et al. 1992;
Nakao et al. 1992; Yamamoto et al. 1992; Kawarada et al. 1994) have studied
these factors in relation to TAE or surgical results. Significant factors previously
reported (Kawano et al. 1989; Yamanaka et al. 1990; Hsih et al. 1992; Nakao
et al. 1992; Yamamoto et al. 1992; Kawarada et al. 1994) could be divided into
three groups; cirrhotic, tumor and therapeutic factors. Cirrhotic factors included
serum total bilirubin level, Child’s classification, HBsAg negativity and the
maximal removal rate of indocyanine green (Ry..). Tumor factors included
tumor size, the number of tumors, tumor stage, tumor type (nodular, massive or
diffuse), capsule formation, the degree of extension of tumor embolus in the portal
vein, intrahepatic metastasis and DNA ploidy. Therapeutic factors included
completeness of TAE and decrease of AFP after treatment.

In the present study, we first listed the factors (variables) considered to affect
the survival. Treatment procedures were excluded from variables, since gener-
ally the choice of treatment is decided by factors which are listed in Table 4 as
variables. Serum levels of AST, ALT, ALP, LDH and cholinesterase were also
excluded, because these values varied extremely and sometimes changed within
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several days. We employed tumor size and the number of tumors instead of
tumor stage, because these factors could be determined easily using non-invasive
examination procedures, ultrasonography. The results of the analysis using Cox’s
proportional hazards model showed that clinical stage and tumor size were the
most significant prognostic factors. The earlier a clinical stage is, the longer a
patient can live. The smaller a tumor 1s, the longer a patient can live.

On the basis of our findings, we conclude that patients in the early stage of
HCC associated with mild liver cirrhosis have a significantly better chance for
long survival. Furthermore, appropriate treatment, i.e., hepatic resection in
patients with good liver function and PEI for early HCC, should be performed.
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In gram-negative septicemia, endotoxin-induced free
radicals probably damage the liver cells by membrane
lipid peroxidation. Phosphotidylcholine hydroperoxide
(PCOOH), a primary lipid peroxidation product can be
applied as a parameter to measure the extent of liver
damage. The protective effects of urinastatin and free
radical scavengers, superoxide dismutase (SOD), and
catalase against hepatic lipid peroxidation and tissue
energy reserves in the liver during endotoxemia were
evaluated in rats with gram-negative septicemia in-
duced by cecal ligation and puncture (CLP). One hun-
dred and sixty-five rats were divided into three groups.
The first two groups consisted of 45 rats each. Group (1)
was used for blood endotoxin level and liver function
tests, group (2) for hepatic energy charge and PCOOH
measurement, and group (3) (r = 75) for survival study.
In each group, control animals received saline injection
only. Urinastatin was injected twice intravenously
through tail veins using 50,000 u/kg at 0 and 12 hr after
CLP. SOD 90,000 wkg and catalase 50,000 uwkg were
given subcutaneously just before CLP and every 3 hr
thereafter up to 24 hr. Liver and blood specimens were
taken at time points 0, 12, and 24 hr after CLP. Increased
concentration of PCOOH in liver denotes that endotoxe-
mia can damage the liver by hepatocellular lipid peroxi-
dation. Attenuation of lipid peroxidation, which corre-
lated with liver enzyme leakage, was noted by finding
significant decreased concentrations of PCOOH (P <
0.001), improvement in energy charge (P < 0.05), and
survivability (P < 0.05) was seen in urinastatin or radical
scavenger-treated groups. These results suggested that
urinastatin has protective effect against free radical-in-
duced lipid peroxidation probably by inhibiting prote-
ases especially elastase, from polymorphonuclear leuco-
cytes. SOD and catalase, which scavenged oxygen free
radicals, also suppressed free radical-induced lipid per-
oxidation. Improvement in survivability was also seen
in treated groups. © 199 Academic Press, Inc.
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INTRODUCTION

Free radicals are responsible for many pathophysi-
ological reactions occuring in the course of gram-neg-
ative septicemia, such as fever, disseminated intra-
vascular coagulation, hemodynamic changes, and ul-
timately, the development of lethal shock with liver
failure. Many factors are responsible for the onset of
liver failure during nonhepatic infection with gram-
negative bacteria. In attempting to understand the
pathophysiology of endotoxemia, several investiga-
tors have studied various animal models with endo-
toxemia. The pathogenesis of this clinical manifesta-
tion remains obscure. Recently the role of endotoxin
in the production of oxygen free radicals in the liver
by polymorphonuclear neutrophils (PMN), macro-
phages, and Kupffer cells has been described [1-3].
These endotoxemia-induced free radicals probably
damage the liver by lipid peroxidation reaction, thus
producing high mortality [4, 8, 9, 16]. Superoxide
(O37), hydrogen peroxide (H0,), and hydroxyl radi-
cal (OH") are mainly responsible for this damage [15].
Polyunsaturated lipids, such as those in cell mem-
branes are vulnerable to attack by these free radicals
yielding peroxides, which are themselves unstable
and reactive, resulting in extensive membrane, or-
ganelles, and cellular damage [7].

Phosphotidylcholine hydroperoxide (PCOOH) has
recently gained attention as this is a primary peroxi-
dative product of phosphotidylcholine, which is the
most important functional lipid in the cell membrane
[8]. By using chemiluminescent high performance
liquid chromatography (CL-HPLC), PCOOH can be
measured with high sensitivity and specificity [9].
Recently urinastatin, a protease inhibitor has re-
ceived attention as an antishock drug. By inhibiting
the neutrophil proteases, it might have suppressive
action on hepatic lipid peroxidation in endotoxemia
[5, 10, 11]. Protective effects of antioxidants in endo-
toxemia have also been described [12, 13]. The pres-
ent studies were conducted in animals with endotoxe-
mia to investigate the effect of SOD, catalase, and

206
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TABLE 1

Blood Endotoxin Levels in Control, Urinastatin and Radical Scavenger Group at 0, 12, and 24 hr
after Cecal Ligation and Puncture (CLP)

Time After CLP
Group n 0 hr 12 hr 24 hr
Control 15 0.213 + 0.202 8.520 + 3.350 20.380 + 3.380
Urinastatin 15 0.213 + 0.202 9.930 + 2.510 22.430 + 2.050*
Radical Scavenger 15 0.213 = 0.202 8.520 *+ 3.350 20.380 + 3.368*

n = 5 each for 0-, 12-, or 24-hr model.

Values are expressed as mean = SEM in picogram per milliliter of blood.

* No significant difference compared with control.

urinastatin against hepatic lipid peroxidation, which
was correlated with liver enzymes leakage, together
with changes in hepatic energy metabolism, and fi-
nally their impact on survivability.

MATERIALS AND METHODS

Animals. Male Sprague—Dawley rats weighing 350-370 g (n
= 165) were used. They were kept under standardized conditions
of temperature (21-22°C) and light (12 hr light/12 hr dark) and
had free access to drinking water and pelleted food and were main-
tained throughout the study in accordance with the guidelines of
the committee on Animal Care of Tohoku University (Japan). Un-
der ether anesthesia, cecal ligation and puncture (CLP) was done
as described by I. H. Chaudry et al. [14], which is clinically similar
to the pathologic condition of septicemia and endotoxemia follow-
ing intestinal perforation in humans. The method in brief is as
follows: Under ether anesthesia, via a 2.5-cm midline abdominal
incision, the cecum was exposed and ligated with silk sutures just
below the ileocecal valve without causing intestinal obstruction.
The cecum was double punctured with an 18-gauge needle and the
abdominal wound was closed in layers. They were allowed to take
laboratory chew and water after CLP.

The rats were divided into three groups. The first two groups
consisted of 45 rats each. Group (1) was used for endotoxin, group
(2) for liver function tests, hepatic energy charge, and phosphoti-
dylcholine hydroperoxide, and group (3) for survivability. In each
group control animals received saline injection only. Urinastatin
was injected twice intravenously through tail veins using 50,000
wkg at 0 and 12 hr after CLP. SOD and catalase were injected
subcutaneously just before CLP and every 3 hr thereafter up to
24 hr. Liver and blood specimens were taken at time points 0, 12,

and 24 hr after CLP. For each parameter measurement at different
time points, we used at least five animals. Liver samples, for mea-
surement of adenine nucleotides and PCOOH were taken with
steel tongs precooled in liquid nitrogen. All the samples were
stored in liquid nitrogen until measured. The remaining 75 ani-
mals in group (3) were divided equally to compare survival rate.
The following parameters were measured: blood endotoxin level,
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), lactate dehydrogenase (LDH), hepatic PCOOH level, and
energy charge. The liver PCOOH was measured by the method of
Miyazawa et al, [15]. The method in brief is as follows:

Lipid extraction. Total lipid was extracted from rat liver with
a mixture of chloroform and methanol (2:1, vol/vol) and 0.15 M
NaCl containing 0.002% butylated hydroxytoluene (BHT) was
added as an antioxidant. The mixture was homogenized in a
Teflon-glass homogenizer under ice-cooled condition. The homoge-
nate obtained was again mixed vigorously for 1 min with chloro-
form/methanol (2:1, vol/vol) and centrifuged at 3000 rpm for 10
mins. The lower chloroform layer containing liver total lipid was
collected. This extraction procedure was repeated for three times.
After dehydration with anhydrous sodium sulfate, the chloroform
layer was concentrated in a rotary evaporator and dried under a
nitrogen stream. The lipid obtained was gravimetrically weighed
and diluted with 200 ul of chloroform/methanol (2:1, vol/vol) and
a 20-ul portion was injected into HPLC machine for PCOOH assay.

PCOOH determination by CL-HPLC. This analytical system
consists of normal-phase HPLC and a hydroperoxide specific
chemiluminescence detector. The HPLC column, JASCO Finepak
SIL (5 um, 250 X 4.6 mm) was placed in a column oven (JASCO
860-CO, at 30°C). The column mobile phase was chloroform/metha-
nol (1:9, vol/vol) and the flow rate was 1.1 ml/min using a JASCO
880-PU pump. After having passed through a JASCO 875-UV de-
tector set at 234 nm, the column eluate was mixed with a chemilu-

TABLE 2

Energy Charge of Liver Tissue in Control, Urinastatin and Radical Scavenger Group at 0, 12, and 24 hr
after Cecal Ligation and Puncture (CLP)

Time After CLP
Group n 0 hr 12 hr 24 hr
Control 15 0.860 * 0.025 0.808 + 0.034 0.726 = 0.060*
Urinastatin 15 0.860 + 0.025 0.860 = 0.040 0.820 = 0.050%*
Radical Scavenger 15 0.860 * 0.025 0.823 * 0.020 0.790 = 0.020**

n = 5 each for 0-, 12-, or 24-hr model.
* P < 0.001, 24 hr vs 0 hr in control.
** P < 0.05, 24 hr urinastatin or radical scavenger group vs control.
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TABLE 3

Hepatic Adenine Nucleotide Concentration and Energy Charge Level in Control, Urinastatin, and Radical
Scavenger-Treated Rats with Endotoxemia at 0 hr

Total adenine Energy
Group n ATP ADP AMP nucleotide charge levels
Control 5 2.866 = 0.633 0.82 + 0.02 0.12 = 0.01 3.809 = 0.050 0.860 = 0.025
Urinastatin 5 2.866 * 0.633 0.82 * 0.02 0.12 * 0.01 3.809 * 0.050 0.860 = 0.025
Radical ’
Scavenger 5 2.866 + 0.633 0.82 + 0.02 0.12 = 0.01 3.809 = 0.050 0.860 = 0.025

ATP indicates adenosine triphosphate; ADP, adenosine diphosphate; and AMP, adenosine monophosphate. CLP means cecal ligation and
puncture. The values are expressed as mean *+ SEM in micromoles per gram wet liver tissue, except in energy charge levels. All models

showed the same data at 0 hr after CLP.

minescence reagent at a postcolumn mixing joint. The chemilumi-
nescence reagent was prepared by dissolving 10 pm/ml of cyto-
chrome ¢ (from horse heart, type VI; Sigma Chemical, St. Louis,
MO) and 1 pg/ml of luminol (3-aminophthaloyl hydrazine; Wako
Pure Chemical, Tokyo, Japan) in 50 mM borate buffer (pH 9.3)
and the flow rate was 1.0 ml/min. The generated chemilumines-
cence was measured by an OX-7 Chemiluminescence Analyzer (To-
hoku Electronic, Sendai, Japan). A calibration curve was prepared
by using authentic PCOOH prepared by photooxidation of egg yolk
phosphotidylcholine, which had previously been purified. The hy-
droperoxide concentration of PCOOH was determined by KI titra-
tion and expressed as picomoles of hydroperoxide.

Nucleotide measurement. Liver samples were weighted and
powdered in a stainless steel mortar then mixed with 0.9 N HCLO,
for homogenization. Then the mixture was centrifuged at 1750
rpm for 10 min at 4°C. The supernatant was neutralized with cold
3.75 m K;CO; and centrifuged again. The final supernatant was
taken to measure the adenine nucleotides by high-performance
liquid chromatography (HPLC) by a method described elsewhere
[16]. The energy charge (EC) was calculated by the following equa-
tion proposed by Atkinson [17]:

ATP + 0.5 ADP
(ATP + ADP + AMP)

Energy charge (EC) =

Blood samples for endotoxin were taken aseptically by direct heart
puncture and assayed with the Limulus colorimetric test (Toxicolor
test, Seigaku Co., Ltd., Tokyo, Japan) with perchloric pretreatment.

Serum AST, ALT, LDH were measured by RaBa-Ace system.

Statistical method. The results are expressed as mean * stan-
dard deviation. Comparison between urinastatin, radical scavenger,
and control groups were done by Student’s ¢ test and P values of

<0.05 were considered significant. Survival curves were drawn by
using Macintosh Statview J 4.02 software, applying Kaplan—Meier
method, and comparison of survival curves between treated and con-
trol groups were done by generalized Wilcoxon’s test. )

RESULTS

Endotoxin level expressed in picogram per millili-
ter of blood was found to increase significantly as
time goes by. Serum endotoxin concentration in-
creased from 0.213 = 0.202 to 8.520 + 3.350 in 12 hr
(P < 0.001) and 20.380 = 3.380 in 24 hr (P < 0.001),
respectively, in control rats. In urinastatin-treated
rats the endotoxin level increased from 2.020 = 0.920
to 9.930 £ 2.510 in 12 hr (P < 0.001) and 22.430 =
2.050 in 24 hr (P < 0.001), respectively. In SOD and
catalase-treated animals 0.213 = 0.202 at 0 hr to
8.520 = 3.350 at 12 hr (P < 0.001) and 20.380 = 3.368
in 24 hr (P < 0.001), respectively. These data show
no significant changes in endotoxin levels between
the control and urinastatin or SOD and catalase-
treated rats (Table 1).

In control rats the EC of the liver tissue after CLP
decreased significantly after 24 hr of 0.726 + 0.060
when compared with preoperative value, which
showed 0.860 = 0.025 (P < 0.001). Significant im-
provement was seen in urinastatin or SOD and cata-
lase-treated group at 24 hr of CLP. Urinastatin

TABLE 4

Hepatic Adenine Nucleotide Concentration and Energy Charge Level in Control, Urinastatin, and Radical

Scavenger-Treated Rats with Endotoxemia at 12 hr

Total adenine Energy
Group n ATP ADP AMP nucleotide charge levels
Control 5 2.770 = 0.367 0.88 +0.08 0.32 = 0.03 3.972 + 0.019 0.808 = 0.034
Urinastatin 5 2.718 = 0.179 0.233 = 0.045 0.344 = 0.018 3.295 = 0.137 0.860 = 0.040*
Radical
Scavenger 5 2.766 = 0.516 0.600 = 0.13 0.356 = 0.02 3.722 + 0.032 0.823 = 0.020*

ATP indicates adenosine triphosphate; ADP, adenosine diphosphate; and AMP, adenosine monophosphate.. CLP means cecal ligation and
puncture. The values are expressed as mean + SEM in micromoles per gram wet liver tissue, except in energy charge levels.
* P < 0.05, urinastatin and radical scavenger vs control.
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TABLE 5

Hepatic Adenine Nucleotide Concentration and Energy Charge Level in Control, Urinastatin, and Radical
Scavenger-Treated Rats with Endotoxemia at 24 hr

Total adenine Energy
Group n ATP ADP AMP nucleotide charge levels
Control . 5 2.278 * 0.167 0.94 = 0.13 0.57 = 0.07 3.797 = 0.039 0.726 * 0.060
Urinastatin 5 2.708 = 0.135 0.24 = 0.041 0.50 = 0.03 3.448 + 0.039 0.820 = 0.050**
Radical .
Scavenger 5 2.622 + 0.218 0.92 = 0.08 0.53 = 0.07 3.901 * 0.020 0.790 = 0.020**

ATP indicates adenosine triphosphate; ADP, adenosine diphosphate; and AMP, adenosine monophosphate. CLP means cecal ligation and
puncture. The values are expressed as mean = SEM in micromoles per gram wet liver tissue, except in energy charge levels.

** P < (.001, urinastatin and radical scavenger vs control.

group showed 0.820 + 0.050 and SOD and catalase
group had 0.79 = 0.02 compared to the control group
(P < 0.05) as shown in Table 2. In control animals
after CLP, a significant decrease in hepatic ATP lev-
els with significant increase in AMP levels, thus
causing a significant decrease in EC levels, denoting
impaired hepatic energy metabolism (Table 3). These

levels were significantly improved in treatment
groups at 12 and 24 hr after CLP as shown in Tables
4 and 5.

The PCOOH concentration per gram of liver tissue
increased progressively from 741 = 263 pmol/g to
1101 + 66 pmol/g at 12 hr (P < 0.01) and 2628 *
1006 pmol/g at 24 hr in control rat models (P <

PCOOH - control
[J PCOOH - urinastatin
Il PCOOCH - radical scavenger
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FIG.1. Comparison between PCOOH content of liver tissue in picomoles per gram liver tissue in urinastatin, radical scavenger-treated
and control rats at 0, 12, and 24 hr after CLP. Single asterisk indicates P < 0.001, 0 hr vs 12 or 24 hr in controls. Double asterisks mean
P < 0.01, 0 hr vs 12 or 24 hr in urinastatin-treated models. Triple asterisks denote P < 0.005, 0 hr vs 12 or 24 hr radical scavenger-treated
models. At 12 hr, P < 0.005 and P < 0.001 between control against urinastatin and radical scavenger-treated models, respectively. At 24
hr P < 0.02 and P < 0.005 between control and urinastatin and radical scavenger treated rats, respectively. NS = not significant.
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FIG. 2. Comparison of serum AST in control, urinastatin, and radical scavenger groups at 0, 12, and 24 hr after CLP. Single asterisk
means P < 0.001, 0 hr vs 12 or 24 hr in controls. Double asterisks indicate P < 0.05, 0 hr vs 12 or 24 hr urinastatin group and triple
asterisks denote P < 0.005, 0 hr vs 12 or 24 hr radical scavenger group. At 12 hr, P < 0.005 and P < 0.001 between control against
urinastatin and radical scavenger-treated models, respectively. At 24 hr, P < 0.001 and P < 0.005 between control and urinastatin and

radical scavenger groups, respectively.

0.001). After urinastatin or SOD and catalase treat-
ment, the PCOOH concentration in liver tissue was
significantly decreased when compared with saline-
treated rats. In the urinastatin-treated model the
PCOOH was 921 = 65 pmol/g (P < 0.005) at 12 hr
and 1556 = 187 pmol/g (P < 0.02) at 24 hr, and in
the radical scavenger group the PCOOH concentra-
tion at 12 and 24 hr was 879.267 = 198.204 pmol/g
(P < 0.001) and 884.02 = 247.400 pmol/g (P < 0.005),
respectively (Table 6, Fig. 1). Although the PCOOH
level increased in all groups at 12 or 24 hr after CLP,
in urinastatin or radical scavenger-treated groups
the degree of escalation was significantly sup-
pressed.

AST, ALT, and LDH were used as markers of he-
patic cellular damage. In control rats the serum AST
and ALT levels increased by about 7 to 10 times at
12 hr (AST, P < 0.001 and ALT, P < 0.05) and 15 to
20 times at 24 hr (AST, P < 0.05 and ALT, P < 0.05)
after CLP when compared to control values at the
same duration. In treatment groups AST and ALT
levels rose only moderately (about three to five times
0-hr level) as shown in Fig. 3. Serum LDH values are

also attenuated in treated groups when compared to
controls (P < 0.005). These result denote lesser hepa-
tocellular damage in treatment groups, which can
also be correlated with PCOOH concentration in liver
tissue (Table 6).

In control group, the survival rate of rats after CLP
was 80% in 24 hr, 60% in 30 hr, and 20% in 72 hr.
The urinastatin-treated rats showed significantly im-
proved survival; 100% at 40 hr and 60% at 48 hr
(P < 0.05). In the radical scavenger-treated group
survival was 100% at 40 hr and 80% at 48 hr (P <
0.05) Fig 4.

DISCUSSION

Patients who develop liver failure during the course
of severe gram-negative septicemia have been reported
to experience a 53—-63% mortality [29]. Although the
precise mechanism of hepatic dysfunction in these pa-
tients is not well defined, endotoxemia is thought to
be the important contributing factor. The release of
oxygen-derived free radicals mainly from leucocytes,
macrophages, and Kupffer cells during endotoxemia



HTWE ET AL.: UTI, SOD, AND CATALASE IN ENDOTOXEMIA

g
- 300 1
=
=]
c
)
E ™
N

Time

after

211

p<0.005

£<0.001

24 Hours

CLP

FIG. 8. Comparison of serum ALT in control, urinastatin, and radical scavenger groups at 0, 12, and 24 hr after CLP. Single asterisk
means P < 0.005, 0 hr vs 12 or 24 hr in controls. Double asterisks indicate P < 0.001, 0 hr vs 12 or 24 hr urinastatin group and triple
asterisks denote P < 0.05, 0 hr vs 12 or 24 hr radical scavenger group. At 12 hr, P < 0.005 and P < 0.001 between control against
urinastatin and radical scavenger-treated models, respectively. At 24 hr, P < 0.001 and P < 0.005 between control against urinastatin and

radical scavenger groups, respectively.

has recently been implicated in mediating endotoxin
injury in the liver [1-3, 7, 18]. These free radicals can
cause damage to many components of the liver cell,
such as to cell wall, enzyme destruction, damage to
DNA, degradation of collagen, depolymerization of
lipids, and lipid peroxidation (LPO) [10, 11, 19]. The
early accumulation of polymorphonuclear leucocytes
(PMNLs) into the liver following a lethal injection of
E. coli was documented by Saito et al. [4] and they are
generally ascribed either to the production of oxygen
metabolites (O, HyO5, OH™) or to the release of prote-
ases. Membrane LPO is one of the most prominent
mechanisms caused by oxidative injury, which can lead
to irreversible cell damage and death. This study em-
ploys direct detection of the primary product of LPO
such as phosphotidylcholine hydroperoxide (PCOOH),
which seems to be advantageous and it is used as a
indicator for LPO for the following reasons: LPO of
cellular membranes produces many products, such as
phosphotidylcholine hydroperoxide (PCOOH), phos-

photidylethanolamine hydroperoxide (PEOOH), and
malondialdehyde (MDA) etc. Measurement of MDA, a
secondary peroxidation product, by means of thiobarbi-
turic acid assay (TBA) test has been commonly em-
ployed. But there are many limitations in specificity
and sensitivity in using the TBA reaction in measuring
MDA [20]. 1t is well recognized that MDA is generated
from tissue sources other than peroxidation of polyun-
saturated fatty acids, such as from by-products of pros-
taglandin biosynthesis and also as a result of free radi-
cal-induced damage to DNA, amino acids, and carbohy-
drates [21]. In addition, there is distinct lack of
specificity associated with the TBA assay itself, as it
may detect saturated and unsaturated nonfunctional
aldehydes, as well as MDA and potentially other non-
lipid-related reactive materials. Therefore, “TBA-reac-
tive substance” cannot be equated with free MDA levels
[22, 23].

Out of various markers of hepatic damage, serum
AST, ALT, and LDH were used in this study. Leakage
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FIG. 4. Comparison of survival in control, urinastatin, and radical scavenger treated after 20, 40, 60, and 80 hr after CLP (Kaplan—
Meier method). At 48 hr survival was 40% in control group (P < 0.05), 60% in urinastatin group (P < 0.05) and 80% in radical scavenger

group (P < 0.05).

of these enzymes increased as time went by and a close
relationship was found with PCOOH level, a primary
LPO product in liver. This study proved that endotoxe-
mia can damage the liver by increased in hepatocellu-
lar LPO and also it was correlated with the level of
endotoxin concentration in the blood. The PCOOH con-
centration per gram of liver tissue increased progres-
sively in control rats with endotoxemia probably be-
cause of the unabated production of free radicals caus-
ing LPO.

This experiment also showed that hepatic LPO in
endotoxemia can be significantly attenuated by appli-
cation of urinastatin or radical scavengers. PCOOH
production was significantly low in urinastatin and
radical scavenger-treated animals especially in the
24-hr model denoting that there was significantly
less LPO in these groups probably due to a lower
level of free radicals to react with membrane phos-
pholipids. In treated groups the rise of these liver
cell injury parameters is significantly reduced (P <
0.001). Y. Kudo et al. had reported that urinastatin
did not exhibit superoxide or hydroxyl trapping ac-
tion as measured by electron spin resonance and also
it did not inhibit either xanthine oxidase activity or
the conversion of xanthine dehydrogenase to xan-
thine oxidase {26]. Urinastatin neither have antimi-
crobial activity nor activate phagocytes sufficiently
[27]. This might be due to less production of free radi-
cals in the livers of urinastatin-treated rats as uri-
nastatin has membrane stabilization action on leuko-
cytes and macrophages and also by its protease inhib-
iting action [3, 5, 6, 21, 26]. Radical scavenging action

of SOD and catalase played an important role in sup-
pressing LPO reactions [28, 29].

Urinastatin and radical scavengers seemed to have
no effect on the production or absorption of endotoxin
so that the levels were almost the same in UTI-treated
and urinastatin and radical scavengers seemed to have
no effect on the production or absorption of endotoxin
so that the levels were almost the same in UTI-treated
and nontreated groups. There is a general conception
that the depletion of the energy status in cells may be
caused by the free radicals and lipid peroxidation {15,
30]. In control rats with CLP, endotoxin appears to
trigger the liberation of free radicals accelerating
depletion of hepatic energy reserves, which eventually
overwhelm defense mechanisms and produce LPO.
This was seen in control group, in which the highest
PCOOH concentration in the liver was associated with
the lowest EC level. Decline in EC was significantly
improved in 12- and 24-hr models after CLP, together
with lesser production of PCOOH, was noted in treated
groups.

The survival rate of urinastatin and radical scaven-
ger-treated endotoxemic rats was significantly im-
proved, which might be due to lesser liver cellular dam-
age due to reduced hepatic LPO. These results sug-
gested radical scavenging action of SOD and catalase
on the superoxide and hydroxyl radicals and membrane
stabilization action and antiprotease activity of urinas-
tatin [5, 6, 32—34] might be responsible for reduction
of hepatic cellular membrane lipid peroxidation and
improvement in EC. Consequently, the combined usage
of urinastatin and radical scavengers in the treatment
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of endotoxemia in clinical settings might prevent the
liver cell damage with improvement in the survival of

patients.
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Superficial Esophag’eai Cancer: Multi-
center Analysis of Results of Definitive
Radiation Therapy in Japan'

PURPOSE: To assess the effective-
ness of definitive radiation therapy in
patients with superficial esophageal
cancer.

MATERIALS AND METHODS:
Method of irradiation, local control
rate, survival rate, and complications
were assessed in 105 patients (89 men,
16 women; age range, 50-88 years) with
superficial esophageal cancer treated
with definitive radiation therapy at 15
hospitals in 1981-1990.

RESULTS: All lesions were con-
firmed to be squamous cell carci-
noma. The overall 5-year survival
rate was 38.7%; the 5-year disease-
specific survival rate was 71.0%. The
2-year local control rate was 83.0%.
Late complications occurred in 16 pa-
tients. The prevalence of complications
was relatively high in the group treated
with intraluminal radiation therapy.
CONCLUSION: Local control and
survival rates in patients treated with
radiation therapy were excellent, es-
pecially in the group treated with
external and intraluminal radiation
therapy; however, the optimal dose
and optimal combination of external
and intraluminal radiation therapy
should be further assessed.

Index terms: Esophagus, neoplasms, 71.32,
71.33 « Esophagus, therapeutic radiology,
71.1299, 71.47 » Therapeutic radiology, inter-
stitial and intracavitary, 71.1299, 71.47

Radiology 1995; 196:271~-274

RECENTLY, the detection rate of su-
perficial esophageal cancer has
rapidly increased in Japan as endo-
scopic examination of the esophagus
has become common (1,2). According
to the Report of Esophageal Carci-
noma Registration in Japan (3,4), su-
perficial carcinoma accounted for
8.5% of esophageal cancer treated in
1979-1982 but accounted for 16% in
1986. The number of patients treated
with radiation therapy has also in-
creased. Knowledge of the effective-
ness of definitive radiation therapy in
patients with superficial esophageal
cancer is important in making deci-
sions about which modality to use.
We, therefore, performed our study to
assess the efficacy of definitive radia-
tion therapy in patients with superfi-
cial esophageal cancer.

MATERIALS AND METHODS

We sent forms with questions about
methods of radiation therapy, survival,
disease recurrence, and complications af-
ter treatment of superficial esophageal
cancer to the radiation therapy sections of
15 hospitals. The definition of superficial
cancer is a tumor limited to the area from
the epithelium to the submucosa (Fig 1).
In pre- or nonoperative patients, the diag-
nosis of superficial cancer was made on
the basis of endoscopic and radiographic
findings according to Guidelines for the
Clinical and Pathologic Studies on Carci-
noma of the Esophagus (5); histologic esti-
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mates of depth of tumor invasion were
not required.

We received replies about 140 patients
with superficial esophageal cancer treated
by means of radiation therapy in 1981-
1990. These 140 patients were those in
whom planned radiation therapy had
been completed. Four patients had distant
metastases and 10 patients had another
advanced cancer at the time of initial
treatment. Seven patients were lost to fol-
low-up within 2 years after radiation
therapy. Nine patients were palliatively
treated by means of intraluminal radia-
tion therapy alone. In five patients, even
though superficial cancer was diagnosed
by means of endoscopic and radiographic
findings, endoscopic ultrasonographic
findings indicated .that tumors had in-
vaded the muiscularis propria. Exclusion of
these patients resulted in a total of 105 pa-
tients (age range, 50-88 years; mean age,
70 years) whose records were analyzed
retrospectively. .

Patient and tumor characteristics are
shown in Table 1. Mean age at diagnosis
was 70 years. In ail patients, lesions were
histologically confirmed to be squamous
cell carcinoma. Tumor length ranged from
1 to 10 cm (mean, 2.8 cm). In two patients,
disease had recurred after performance of
laser therapy. Three patients had been
treated with chemotherapy before radia-
tion therapy. Depth of tumor invasion had
been assessed with endoscopy and radiog-
raphy. Some patients had been examined
with endoscopic ultrasonography.

In 15 patients, lesions had been diag-
nosed as tumor liinited to the mucous
membrane (m-cancer). In 53 patients, find-
ings had indicated that tumors invaded
the submucosal layer (sm-cancer). Depth
of tumor invasion had not been deter-
mined in 37 patients, Definitive radiation
therapy was chosen as the primary
method of management because of ad-
vanced age in 33 patients, morbid condi-
tions in 47 patients, and refusal of surgery
in 16 patients.

Abbreviations: EX = external radiation therapy,
EX + IL = external and intralurhinal radiation
therapy, m-canier = tumor limited to mucous
membrane, sm-cancer = tumor that has invaded
submucosal layer.
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Figure 1. Structure of the esophageal wall. Superficial carcinoma is a tumor limited to sub-

mucosa (ep through sm).

Radiation methods and radiation doses
were determined according to institu-
tional policy. External radiation therapy
alone was used to treat 58 (55%) of 105
patients and both external and intralumi-
nal radiation therapy were used to treat
47 patients (45%).

In general, the bilateral greater and
lesser supraclavicular fossae and superior
mediastinum were irradiated in patients
with the primary lesion located in the up-
per thoracic esophagus. Only the medias-
tinum was irradiated in patients with the
tumor located in the middle thoracic esopha-
gus. The lymph nodes in the cardiac region
were irradiated when the lesion was located
in the lower thoracic esophagus.

The width of each field in irradiation of
the mediastinum was 5-6 cm. In the group
of patients who underwent only external
radiation therapy (EX group), the radia-
tion fields were reduced to cover only the
primary tumor after 40-50 Gy had been
administered; an additional 20-30 Gy was
administered. In the group of patients
who underwent external radiation therapy
and intraluminal radiation therapy (EX +
IL group), intraluminal radiation therapy
was performed after 40-50 Gy of external
radiation had been administered at a high
dose rate in 31 patients, at a medium dose
rate in four patients, and at a low dose
rate in 12 patients. The reference point
for dose estimation in intraluminal radi-
ation therapy was 5 mm below the sur-
face of the mucous membrane. The mean
dose in intraluminal radiation therapy
was 11.7 Gy per two or three fractions
(Table 2).

The last follow-up examination was per-
formed in July 1993. Duration of follow-up
was 0.2-10.0 years (median, 3 years). Find-
ings in patients lost to follow-up more
than 2 years after radiation therapy were
included in the survival data. The survival
rate was calculated with the Kaplan-Meier
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method; statistical significance was calcu-
lated with the log-rank test.

RESULTS
Survival and Local Control Rates

The overall 5-year survival rate
was 38.7%, and the disease-specific
S5-year survival rate was 71.0% (Fig 2).
Disease in almost all patients was in-
operable. In 54% of the patients, cause
of death was intercurrent disease. The
disease-specific 5-year survival rate
was 100.0% in patients with m-cancer
and 68.5% in patients with sm-cancer
(Fig 3). These survival rates are equiv-
alent to those in patients who un-
dergo surgery (6-9). There was no
difference in disease-specific 5-year
survival rates between the EX group
and the EX + IL group (72.0% vs
70.1%). The overall 2-year local con-
trol rate was 83.0%. The 2-year local
control rate in the EX group was
77.3%; that in the EX + IL group was
90.2% (Table 3).

Recurrence

In 31 patients (29.5%), disease re-
curred. In 22 of these patients, recur-
rence was locoregional within radia-
tion fields (Table 4). Three patients
with local recurrence were treated
with esophagectomy. Two of these
patients were alive and without dis-
ease 8.0 and 3.4 years after surgery.
The third patient died of esophageal
cancer 1.8 year after surgery. Disease
in the lymph node recurred in six pa-
tients; distant metastases, in two pa-

Table 1
Patient and Tumor Characteristics

No. of
Patients
: Characteristic .. (n=105)
‘Sex
Male 89
:Female 16
Agely) o
© 5065 - et 30
66-75 N o 40
76-88 35
“Histologic finding of squamous = .-
cell carcinoma 105
““Location of tumor 7T FOm e
- Cervical - 4
Upper thoracic 9
Middle thoracic ST 69 v
-+ .. Lower thoracic .23
. Tumor length (an) LS
g ‘€20% SENCLIRERE R AR T VI
2.1-5.0 55 -
=510 .
Depth of tumor i mvasmn SR
Mucosa ¥ - el 15
Submucosa w0 .- 53
- Undetermined ,~ E—
Reason for radiation therapy )
Advanced age . 33
: Morbid conditions ~* 47
- Refusal of surgery =~ : 16
Unknown & w9
Table 2
Radiation Methods and Dose
N " Dose (Gy)
S -Mean =
. .Radiation . . Standard .
" Method Range ' Deviation
EX alone (n = 58) 40-84 65.9 = 6.5
EX+IL (n = 47) ,
EX 30-70 52770
I 5-36 - 11.7+63
Both 52-76 - 66.1=59

* Administered at a high dose rate in 31 pa-
Hents, a medium dose rate in four patients, and
alow dose rate in 12 patients.

tients. In one patient, esophageal can-
cer recurred in an area outside the
radiation field (it was considered mul-
ticentric cancer). Distant metastases
occurred in two patients with local
recurrence.

Complications

Late complications occurred in 16
patients. The prevalence was rela-
tively high in the EX + IL group
(Table 5). Most of the late complica-
tions occurred within 1 year after ra-
diation therapy. One patient with
esophageal bleeding and two patients
with fistulas died of complications.
These three patients were treated
with 40 Gy of external radiation and
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rates in patients with superficial esophageal cancer according to depth of tumor invasion.

Table3

-

Treatment Results according to Radiation Method‘

. . 2-Year Local Disease:éﬁéd;ﬁc ; I YL
Radiation . | . Control Rate 5-Year Survival Complication
Method . | ., .- | (%).. . Rate(%) .- ! Rate(%) .
EX(n=58) ~ ‘773" Lm0 69,
CEX+L(n=47) . 902 A (SR %55,
Total (n = 105) - ° 83.0 710 - 0 oE Cupsi152 -
Table 4 . four fractions of 24 Gy (high dose
Ra € ¢ Sit rate) of intraluminal radiation, 40 Gy
ecurrent oites of external radiation arid three frac-
- EX+IL tions of 15 Gy (high dose rate) of in-
5 EX EI'OUP GT“P . traluminal radiation, and 49 Gy of
ite (n=58) (n=47) Tota external radiation and three fractions
Within field . of 13 Gy (high dose rate) of intralumi-
Local 15 7 22 nal radiation.
Lymph node 1 0 0 i i i
Outotead One patient with a painful ulcer
Esophagus’ 1 0 1 was treated by means of esophagec-
Lymphnode * 3(1) 37 6 tomy. Pain with swallowing had

Distantorgan  1(1)  1(1) 2

Note.— Numbers in parentheses indicate the
number of patients with local recurrence.

Table 5
Late Complications and Radiation
Methods . :

EX Group EX+IL Group

Complication (n=58) .. {n=47)
Bleeding 0(0) 12
Ulcer 1(2) 7 (15)
Fistula 0(0) 2% (4)
Stenosis 3(5) 29

Total 4(7). . 12.26)

Note.—Numbers in parentheses are percent--
ages. Percentages do not total 100 because of
rounding,

* Patient died of complication.

Volume 196 * Number 1

started 4 months after radiation ther-
apy (EX + IL). Conservative treat-
ment with medication, denial of food,
and intravenous hyperalimentation
had not resulted in improvement.
This patient underwent esophag-
ectomy 8 months after radiation
therapy. No cancer cells were found
in the resected esophagus. The other
patients with radiation ulcers were
cured by means of conservative treat-
ment.

DISCUSSION

In Japan, the 5-year survival rate is
more than 90% in patients with surgi-
cally treated superficial esophageal
m-cancer as opposed to about 60% in
patients with sm-cancer (7,8,10). The
overall disease-specific 5-year survival
rate in patients in this series was 71.0%
(100.0% for m-cancer and 68.5% for

Figures 2,3. (2) Survival rates in patients with superficial esophageal cancer treated with definitive radiation therapy (n = 105). (3) Survival

sm-cancer), which is almost equal to
the results of surgery. Thus, we be-
lieve that definitive radiation-therapy
can be used as an alternative to sur-

ery.
The local control rate was better in
the EX + IL group; however, compli-
cations of radiation therapy were
more frequent in this group. Intralu-
minal radiation therapy may be ben-
eficial in treatment of superficial can-
cer, because the mucous membrane
can be irradiated with high doses.Ina
nationwide survey performed by
Nishio et al (11) on esophageal cancer
treated with radiation therapy, the
survival of patients with stage I or II
disease treated with intraluminal ra-
diation therapy was significantly bet-
ter than that of patients with stage I
or Il disease treated with external ra-
diation therapy alone (P = .01). Re-
ports from China (12,13) have indi-
cated that there is no difference in
survival between groups treated with
external radiation therapy alone and
groups treated with combined intra-
luminal radiation therapy; however,
these data were of patients with ad-
vanced cancer. A prospective study is
necessary to determine the optimal
dose and optimal combination of ex-
ternal and intraluminal radiation
therapy.

Lymph node metastasis is rare in
patients with m-cancer. Endoscopic
mucosal resection and laser treatment
have yielded good results in these
patients (14-18).

In Japan, surgeons recommend to-
tal esophagectomy and two- or three-
field lymph node dissection in pa-
tients with sm-cancer (7,8) because
lymph node metastasis is common, as
it is in patients with advanced cancer
(7,9,19,20). Despite such extended
radical surgery, the 5-year survival
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rate in patients with lymph node me-
tastases is poor (about 30%); thus, sm-
cancer should be treated with a com-
bination of chemotherapy and
surgery or radiation therapy.

Recently, performance of both
chemotherapy and radiation therapy
has been reported to be effective in
patients with advanced esophageal
cancer (21). Herskovic et al (22) re-
ported improvements in survival and
disease-free survival and a decreased
rate of metastasis. We, therefore, ex-
pect that radiation therapy combined
with chemotherapy will provide more
favorable results in patients with su-
perficial cancer.  ~

In summary, local control and sur-
vival rates are excellent in patients
who have undergone definitive radia-
tion therapy. Definitive radiation
therapy could be an alternative to sur-
gery in patients with superficial can-
cer. Local failure could be salvaged by
means of esophagectomy in patients
with good general conditions. We rec-
ommend localized field irradiation or
endoscopic mucosal resection in pa-
tients with m-cancer and extended
field radiation therapy with a boost to
the primary tumor with the shrinking
technique or intraluminal radiation
therapy in patients with sm-cancer. &
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LEUKOENCEPHALOPATHY IN CHILDHOOD HEMATOPOIETIC NEOPLASM
CAUSED BY MODERATE-DOSE METHOTREXATE AND PROPHYLACTIC
CRANIAL RADIOTHERAPY—AN MR ANALYSIS

Ko MatsuMoTto, M.D.,** SHOKI TAKAHASHI, M.D.,* ATsusHI SaTo, M.D.,}
MasUE IMarzumr, M.D.," SHuicHI HiGano, M.D.,* KIYOHIKO SAKAMOTO, M.D.,*
HirosHI Asakawa, M.D.* anp KEiya Tapa, M.D."
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*Department of Radiology, Miyagi Cancer Center

Purpose: The main purpose of this study was to determine influential factors related to minor leukoencepha-
lopathy (LEP) caused by moderate-dose methotrexate (MTX) and prophylactic cranial radiotherapy (CRT)
in childhood hematopoietic malignancies. We also compared the incidence of LEP following this treatment
to that reported in the literature following treatment with high-dose MTX alone.

Methods and Materials: Thirty-eight pediatric patients of hematopoietic malignancies (37 acute lymphoblas-
tic leukemias, 1 non-Hodgkin lymphoma) who were given CRT (18-24 Gy) as well as prophylactic intrathe-
cal and per os MTX were studied for leukoencephalopathy by magnetic resonance (MR) imaging. All the
patients were free from grave neuropsychiatric disturbances. The data were examined to elucidate the
influential ones of five factors (patients’ age, doses of intrathecal and per os MTX, dose of CRT, interval
between treatment, and MR study) to develop LEP using multiple regression analysis. To compare the
effect of moderate-dose MTX and prophylactic CRT on LEP to that of high-dose MTX alone, we conducted
literature review.

Results: Seven out of 38 patients (18%) developed LEP. From multiple regression analysis and partial
correlation coefficients, the age and CRT dose seemed influential in the subsequent development of LEP.
The incidence of LEP following treatment with mederate-dose MTX and prophylactic CRT appears to be
less than that reported in the literature following treatment with intravenous high-dose MTX. However,
even moderate-dose MTX in combination with CRT can result in a significant incidence of MR-detectable
LEP, particularly in children 6 years of age or younger receiving 24 Gy.

Conclusion: Leukoencephalopathy was caused by moderate-dose MTX and prophylactic CRT in pediatric
patients, probably less frequently than by high-dose MTX treatment alone. The influential factors were
patient’s age and CRT dose.

Childhood leukemia, Leukoencephalopathy, MR imaging, Methotrexate, Prophylactic cranial radiotherapy,
Risk factor.

INTRODUCTION

A better prognosis has been attained in pediatric acute
lymphoblastic leukemia (ALL) since the introduction of
prophylactic cranial radiotherapy (CRT) of moderate dose
(17, 18). On the other hand, chemotherapeutic agents,
especially methotrexate (MTX), combined with CRT
have been known to cause significant brain damage (12),
including leukoencephalopathy (LEP). The same entity
has been reported (7, 10, 15) following the administration
of high-dose MTX for osteogenic sarcoma. Histopatho-
logic studies of treatment-related central nervous system

(CNS) disorders were intensively conducted in the pre-
CT era (22, 23). In recent years, computed tomographphy
(CT) (3, 4, 8, 10, 13, 19, 21, 25) and, less frequently,
magnetic resonance (MR) imaging (7, 9, 14, 15, 20, 25)
have been used for evaluation. Of these two modalities,
MR has become the choice of neuro-imaging over CT
because of its superior tissue resolution (20) and multidi-
rectional imaging capability. However, there have been
a limited number of articles regarding MR evaluation of
pediatric LEP associated with treatment, especially in
terms of incidence.

Because more ALL pediatric patients are expected to

Reprint requests to: Ko Matsumoto, M.D., Department of
Radiology, Miyagi Cancer Center, 47-1 Nodayama, Medeshima
Shiode, Natori, Miyagi, 981-12 Japan.
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Table 1. Cases of leukoencephalopathy

Age ITMTX POMTX CRT Interval
Case Sex (year) (mg) (mg)- (Gy) (month) Site of lesion
1 M 39 60 0 24 I Centrum semiovale
2 M 3.6 72 500 24 15 Periventricular
3 M 34 60 120 24 18 Periventricular
4 M 6.5 57 © 3233 24 46 Frontal
5 F 4.1 60 675 18 18 Periventricular
6 F 2.3 43 1060 24 24 Temporal
7 F 42 42 3165 24 96 Parietal

ITMTX: intrathecal methotrexate, POMTX: per os methotrexate, CRT: cranial radiotherapy.

enjoy longevity, long-term side effects are a significant
challenge to pediatric oncologists (2, 5, 16). Brain damage
resulting from CNS treatment, therefore, must be strictly
evaluated, and the results should form in part the basis
of the assessment of new treatment regimens (16).

The purpose of this study was twofold; first, to examine
the distribution of foci of brain damage detected on MR
and analyze the incidence of LEP by several factors, and
second, to assess the combination treatment of moderate-
dose MTX and prophylactic CRT in terms of brain dam-
age by referring to the incidence of LEP caused by MTX
alone.

METHODS AND MATERIALS

From March 1991 through September 1992, 38 consec-
utive pediatric patients (19 males, 19 females) with hema-
topoietic neoplasm who had undergone both chemother-
apy and prophylactic CRT at Tohoku University Hospital
were studied for LEP by MR. The patients’ age at the
initial treatment ranged from 1.1 to 14.9 years. Thirty-
seven patients had acute lymphoblastic leukemia (ALL),
and the remaining one was affected by non-Hodgkin
lymphoma. The patients were treated according to the
protocols of Tohoku Children’s Leukemia Study Group,
or modified LSA2-L2 protocol (24) (for T-cell type ALL
and non-Hodgkin lymphoma patients). The protocols in-
cluded MTX, vincristine, cyclophosphamide, doxorubi-
cin, L-asparaginase, and prednisolone. Among these
drugs, MTX and prednisolone are known to be toxic to
the CNS. Although steroids have been associated with
reversible brain atrophy, white matter changes have not
been reported (11). For the present study, therefore, the
dosing of drugs other than MTX were not taken into
account in the analysis. The protocols had been slightly
altered from one period to another, but, in principle, MTX
was administered intrathecally in consolidation therapy,
followed by per os administration (POMTX) in the main-
tenance period. In no case was intravenous MTX adminis-
tered. Prophylactic radiotherapy for the whole brain was
given concomitantly with intrathecal MTX (ITMTX) in-
jections. The dose ranged from 8 to 12 mg/m* body sur-
face per injection, with a total amount of 24-90 mg.
Methotrexate was also administered orally in the mainte-

nance period with the dose of 25 mg/m* per week. Four
patients did not receive POMTX. Maximum total dose
amounted to 5913 mg. The CRT dose ranged from 18 to
24 Gy with conventional 2 Gy per fraction. Although
minimal symptoms might have been missed due to lack
of specific neuropsychiatric examination, all the patients
in the present series were free from grave CNS distur-
bances at the time of the MR study. They were also
considered clinically to be without evidence of CNS leu-
kemia or infectious diseases. Magnetic resonance studies
were conducted on a high field unit (1.5 T) with 6—8 mm
slice thickness, and basically in axial plane. Hyperintense

Fig.1. T-weighted image of a typical case of leukoencephalopa-
thy.
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Fig. 2. Incidence of leukoencephalopathy by patients’ age at
the initiation of treatment.

regions on T2-weighted images, irrespective of the pres-
ence or absence of hypointensity on T1-weighted images,
were regarded as LEP, as had been the cases in the previ-
ous literature (I, 20). Tl-weighted images, including
those of contrast study, were mainly used to exclude other
pathologic entities such as leukemic infiltration. The time
period between the start of treatment and MR imaging
was from 1 month to 10 years.

The cases with LEP were analyzed from five perspec-
tives: (a) distribution of brain lesions; (b) incidence of
LEP by patients’ age at the initiation of treatment; (c)

. incidence of LEP by interval between the initiation of
treatment and MR examination; (d) incidence of LEP by
dose of MTX (ITMTX and POMTX); (e) incidence of
LEP by CRT dose. The determinants in (b) through (e)
were further explored by multiple linear regression analy-
sis (6) to determine influential factors in developing LEP.
Partial correlation coefficients were also calculated.

The results of the present investigation were compared
with data from the literature on MTX treatment without
CRT (7, 15, 26).

RESULTS

Seven out of 38 patients (18%) showed LEP of varying
degrees. In no patients was significant brain atrophy seen.
Patients with LEP are tabulated with aforementioned
items in Table 1. The analytical outcomes were compared
to the reported results of LEP caused by chemotherapy
(essentially MTX) alone.

Distribution of leukoencephalopathy

The lesions were located mainly in the deep cerebral
white matter (Table 1). A typical LEP is presented in Fig.
1. No portion of the cortical gray matter, subcortical U-
fibers, or basal ganglia showed any signal abnormality.

The distribution of the lesions did not differ from those
caused by MTX or radiation alone (12).

Incidence of leukoencephalopathy by patients’ age at
initiation of treatment

Figure 2 shows the distribution of the incidence of LEP
by patients’ age at the initiation of the treatment. LEPs
were seen most frequently in the 3—4-year-old group,
whereas there were no LEPs in the age groups of 7-9 or
more. Younger patients aged 6 years or less seemed liable
to LEP.

Incidence of leukoencephalopathy by interval between
treatment and MR

As can be seen from Fig. 3, the incidence of LEP did
not seem strongly associated with the interval period from
the start of treatment to the MR study.

Incidence of leukoencephalopathy by dose of MTX

An analysis was made of the relationship between the
incidence of LEP and cumulative dose of [ITMTX. The
incidence did not definitely correlate with the dose (Fig.
4). Also, the incidence of LEP did not depend on the total
amount of POMTX (Fig. 5).

Incidence of leukoencephalopathy by CRT dose

Cranial radiotherapy (CRT) dose seemed highly influ-
ential in creating LEP (Fig. 6). Although 6 (22%) out of
27 patients with CRT dose of 24 Gy had LEP, only 1
(9%) out of 11 patients receiving CRT dose of less than
24 Gy showed LEP.

The result of multiple regression analysis showed the
patients’ age and CRT dose were important in developing
LEP, while doses of ITMTX and POMTX did not seem
to be contributory (Table 2). Partial correlation coeffi-
cients of the age and CRT with LEP were also relatively
high (Table 2). The significance of the interval period

10 _I

Y T T T T T
0-11 12-23 24-47  48-71 72-95 96-120
Interval between treatment and MR study (month)

B LEP positive

O LEP negative LEP: Leukoencephalopathy

Fig. 3. Incidence of leukoencephalopathy by interval between
the initiation of treatment and MR study.
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0 T T T
24-36 42-57 60-72 84-90
Dose of ITMTX (mg)
B LEP positive

0 LEP negative LEP: Leukoencephalopathy

Fig. 4. Incidence of leukoencephalopathy by cumulative dose
 of [TMTX.

between the treatment and MR study could not be deter-
mined.

There were three reports, to our knowledge, in which
the MTX-alone—related LEP had been studied on MR
and the incidence could be calculated. Two of them (7,
15) were on intravenous high-dose MTX treatment of
osteogenic sarcomas, and the other (26) was on chemo-
therapy of childhood ALL without prophylactic CRT. The
incidence of LEP in osteogenic sarcoma series was 4 out
of 8 (50%) (7) and 14 out of 22 (64%) (15), while that
of ALL series was 17 out of 25 (68%) (26). Those seemed
much higher than in our series, even when considering
the small numbers of patients.

DISCUSSION

Treatment-related LEP in pediatric patients has long
been studied by many investigators since the introduction

10

0 T T T T T
0-180 425-720  1060-1496 2540-2695 3165-3615 4470-5913

Dose of POMTX (mg)

B LEP positive
0 LEPnegative  LEP: Leukoencephalopathy

Fig. 5. Incidence of leukoencephalopathy by cumulative dose
of POMTX.
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Table 2. Multiple regression analysis and partial correlation
coefficients of five factors in developing leukoencephalopathy

Partial correlation

Factor coefficient t-value D
Age -0.339 - =2.036 0.049
CRT 0.314 1.874 0.068
Interval —0.233 -1.357 0.183
ITMTX 0.160 0.915 0.366
POMTX 0.121 - 0.689 0.495

Leukoencephalopathy: 1 if present, 0 if absent.
R = 0.430.
¢t = partial coefficient/standard error.

of prophylactic CRT with MTX administration for child-
hood ALL. Histopathologic studies of LEP showed demy-
elination, necrosis, astrocytosis, and spongiosis (7, 10, 12,
16, 22, 23). Those changes did not necessarily accompany
vascular fibrinoid degeneration (22, 23). Whereas those
necropsy data should be properly evaluated, studies on
LEP during patients’ life times are equally as important.
Because brain biopsy of LEP patients (16) is not practical,
life-time assessment of LEP is achieved only by conduct-
ing imaging studies. High resolution of tissue contrast
has made MR emerge as a choice of in vivo examination
of the brain over CT (20). Because of its relatively short
history, there has been very little written concerning MR
investigation of LEP caused by a combination treatment
of MTX and CRT (9, 14, 20, 26). With the aid of MR,
the incidence of LEP is expected to be more properly
analyzed. .

In the present series, lesions were confined to the deep
cerebral white matter, which was in accordance with the
previous CT and MR reports (1, 3, 4, 19, 20, 21, 25).
The basal ganglia and subcortical U-fibers were spared
any damage. This fact implies that the preferential target
of LEP created by a combination of MTX and radiation
of moderate dose is still limited to the deep cerebral white
matter that is also affected by either high-dose CRT or
MTX alone (7, 12, 15, 26).

The overall incidence of LEP in the present series was
18%, which was comparable to that reported by Biti et
al. (1), while Kramer ef al. (14) reported that no LEP
was observed in 10 patients. Both reports were based on
the patients with almost the same background as ours.
The difference of the latter report could have been derived
from a small number of patients.

Of the five items taken as factors for positive findings,
multiple regression analysis and partial correlation coef-
ficients suggested that patients’ age and CRT were influ-
ential in developing LEP. Radiation tolerance of CNS
was discussed in terms of myelination of the white matter
(5). However, myelination itself could not explain the
liability of younger patients to LEPs, since most of the
patients in the present series had completed myelination.
Some other mechanisms need to be clarified to explain
the age-related phenomenon. The fact that a small amount
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T T
18 20 24

CRT dose (Gy)
B LEP positive
[0 LEP negative LEP: Leukoencephalopathy

Fig. 6. Incidence of leukoencephalopathy by total dose of cra-
nial irradiation.

of increase in the CRT dose, i.e., from 18 Gy to 24 Gy,
induced more LEPs in the presence of ITMTX may indi-
cate a steep complication probability curve in this dose

range. The dose of MTX did not seem to significantly
alter the incidence of LEP, irrespective of its route of
administration, if it remained within the range of the pres-
ent series. On the other hand, the significance of the inter-
val was yet to be determined. Early delayed injury of
CNS, which, in animal studies, is considered to take place
5 to 6 months after irradiation (12), has been reported on
MR to be transient (1, 26). More LEPs, hence, had been
expected for the patients group with an interval of less
than a year. Such is not the case with the present result.
This may suggest that the radiation dose was low enough
for CNS tissue to escape the early delayed injury, but just
enough to cause late delayed injury more than a year after
radiotherapy (12). The present result might have been
attributed to the small number of the subjects. The result
should be further assessed with the accumulation of pa-
tients.

The incidence of LEP following treatment with moder-
ate-dose MTX and prophylactic CRT appears to be less
than that reported in the literature following treatment
with intravenous high-dose MTX. However, even moder-
ate-dose MTX in combination with CRT can result in a
significant incidence of MR-detectable LEP, particularly
in children 6 years of age or younger receiving 24 Gy.
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PSR Bz LichkD, TOZ ik BRM 2
HIERRL S T % laminin, collagen 7 ¥ % 43 i
THBEREIEMZIAEL, in vive 2R T BB
HIZHBH LTV B Z LSRR E R, S%E b
IZZF OF M RERE TR EMN X 72,

RPFEO—ERIE () UBHABITERT OB YRk &
IZE VT,

X &

1) Ebina, T., Kohya, H. and Ishikawa, K.: Anti-
tumor effect of PSK: Role of regional lymph
nodes and enhancement of concomitant and sine-
comitant immunity in the mouse. Jpn. J. Cancer
Res. 80: 158-166, 1989.

2) Ebina, T. and Murata, K.: Antitumor effect
of PSK at a distant site : Inductions of interleu-
kin-8-like factor and macrophage chemotactic fac-
tor in murine tumor. Jpa. J. Cancer Res. 81:
1307-1313, 1990.

3) Ebina, T., Murata, K. and Tamura, K.: Anti-

B ALSRR

tumor effect of intratumoral administration of bio-
logical response modifiers: Induction of immuno-
suppressive acidic protein, a type of ai-acid gly-
coprotein, in mice. Jpn. J. Cancer Res. 85: 93-
100, 1994.

Summary

CJpn J Cancer Chemother 22(11) : 1626-1628,
September, 1995)

ANTITUMOR LEFFECT OF INTRATUMORAL ADMIN-
ISTRATION OF BRM: INHIBITION OF TUMOR
CELL INVASION [N VITRO

Takusaburo Ebina and Kazuko Murata

Division of Immunology, Research Institute, Mi-
yagi Cancer Center

The effect of intratumoral administration of BRMs
in Meth-A solid tumor has been analyzed in BALB/c
mice, The effect of BRMs on in wvitro invasion
by murine RL&*-1 leukemia cells was studied using
Biocoat Matrigel Invasion Chamber (Becton Dickin-
son Labware). We determined the ability of tumor
cells to penetrate matrigel-coated filters in the pres-
ence or absence of BRM. PSK or OK-432 inhibited
tumor cell invasion of matrigel-coated filters in a dose~
dependent manner. PSK, OK-432 and Cepharanthin
inhibited invasion of murine Colon 26 carcinoma
cells and human A 375. S2 melanoma cells. On
the other hand, polysaccharide preparations without
protein, Lentinan or Sonifilan inhibited neither tumor
growth nor tumor cell invasion.

Key words: Biological response modifier (BRM),
Intratumoral administration, Invasion, Double grafted
tumor system
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SR T HORSUTPE IS A O IS 2R 0 B

FRMEN A L § —BFART - RIEF P

MELEZR N BT NH T

EE BALB/c w7 2z Meth-A BH* B+ 5 ““ESHEER" AV CETHBE®X BRMs OfEHAN
BEREIDHELZHBRI L. #5757 rROBAREEHETHI 7 LAF Y (PSK) LAV EI Y v
T, 7 VAF ATRBIEE - EREBOS & b IRIL 2ozt L, HARS Y I REBER IO
BB RRD LN NEREEICHTIHRIFT KB EN oz, ZTOHROEZIHNVERES Y VIZE
FREARBERARLT L F Xy, BIUZAZERTZ LEbhd IAP 0REFRIZLIZLOTHDL T
LAES K, BRESESLTWAVEEETHE LY F Ty, Y27 4 70 CRYCTHOEBICHT 2
MEIZIRLED b o7,

Summary : ANTITUMOR EFFECT OF VARIOUS BASIDIOMYCETES PREPARATIONS: Takusaburo
Ebina, Naoko Ogama and Kazuko Murata: Division of Immunology, Research Institute, Miyagi
Cancer Center

The antitumor effect of biological response modifiers (BRMs) from Basidiomycetes in an experimen-
tal mouse model, ¢ the double grafted tumor system > using Meth A inoculated BALB/c mice, was
analyzed. Krestin (PSK) from Coliolus versicolor cured not only the right tumor but also the left, non-
treated tumor in a double-grafted tumor system. However, with the same Coliolus preparation, Carbocrin
cured only the right tumor but did not show any effect on the left tumor. It is suggested that the dif-
ference of antitumor activity by Carbocrin was caused by the over-induction of inflammatory IAP stimu-
lated by water insoluble fragments and endotoxins contained in Carbocrin, Polysaccharide preparations
without protein, Lentinan or Sonifilan inhibited neither the right nor the left tumor.

Key words: Biological response modifier, Double-grafted tumor system, Intratumor administration,
Immunosuppressive acidic protein, Endotoxin
Address request for reprints to: Dr. Takusaburo Ebina, Division of Immunology, Research Institute,
Miyagi Cancer Center, 47-1 Nodayama, Medeshima-shiode, Natori 981-12, Japan -
(Received December 26, 1994/Accepted January 13, 1995)
[Biotherapy 9 (6) : 803-807, June, 1995)
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REDLHBETH éﬁ%ﬂktfﬁ%mkgﬁ
éhrvéﬁ%%%ﬁﬁuTwlﬁﬁkwmbﬁ
bd, YT E rHEOEAKESER, V2
#3> (Krestin (PSK) : BPLZETHE (5 1),
B AEZ Yy (Carbocrin: KEEHLE B
), VA& rOFEERLY BH L £EEV Y
ROF ) ), Axbws
b OBEREOERBE» bR LN EEEY =7
4 5> (Sonifilan : FHHE ) B, £ T,
Zhe o EEo HEESEE bhbhd BRL
- EREENEEIC X 5 vV R ‘TEBEEE
FOCHE L, & bhiciEEbkeswT 7=
kﬂ*ﬁ@?ﬁktr@ﬁrﬁlAPwﬁﬁﬁm
iz & I B LR HEIR I oV T A RET LT,

[l

I. HEEREE

1. ITIREES

(BE) fREES X VA L7 7 18l BALB/c ##
<Y 22 {EA L. EER BALB/c =V R LA
%D Meth-A HBMEFNEHREE K TICEEL,
BEREEL LT Lk,

2. —EBHEEER

BALB/c = v 2 0ARIERAI 10° f, ZHE
BHNIC2 X10°fH» Meth-A % FF CBHE
L, AflokEniEE (RERELEE) M5 TH
h3X5ins3 BB X YVEFENICEAZ 3 AR
BEHRETAZLCEVIEEL, BELTYAEY
EROEEES GBERIEE) OBEEEEL
oo ETEBAKESEHEETHEZIVAFY, AN
A7 Y% MEM HHucyEfEL, 5mg/0.1ml
FoAREENI 3 EHE L, Meth-A BEFFOX
& bUREEERS B Lz, RICHETHEE
o BRBEREEL TR SHEERAIT 5
Ly FF+ v 0.1mg/0.1ml, Y=747v%1
mg/0.1ml - 3 AEAR Meth-A [EHEHICHE
SELTREBEZEEL.

3. REEMFEOEME
EEEEERANCEEREMEL, VEEX
G (mm) CEEOKEIEEKL, 21 HEDE
BEE (g LLbIVHELL. REEROHEKIC
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3o BREER, BEOKESROTIIEBRFEERD
Rzt t REE T o7

4. mis IAP {BEHE

HFEMAE COEABFOERZRA~S1D
BALB/c <7 I THEEHE RNEHR LR
»1jE IAP fE#% single radial immuno diffusion
(SRID) #:# AVRIE L

5. IV FRrEXSVDER

BT A= T4 E— P LREARBEEORE
MEERIETAIXVHFT—VRTFL LS &y
bOEETE B 2 2Tk E
Hlrpxr FrEy o7y —ZRBKCHER, Eid
BH—RBAWE Licnb, TV F XYV EBEAFRE
BEECHARL, BB LTEE L FFFY
VERIEER TV RN ¥ T Y —REKT 2EICA
KL, 172~2.7pg/ml EREFAPL, F+ 7w
EERGEFEEL, Yy ROz PRy Y
B HEEEL,

6. EHEHAE

— R AU EIC L b, BEE
AT FFFR b u—2 (10 %) ERLREH
BIZ XV HIE L.

7. KBRS

£ IEHK % 50 mg/50 m/ WCEEEL, 0.45pm D
AvTIv7 4 MF—CRBIERL, EEE, K
HEoOBEELAEL, BBIMOERLZELSISARE
iy & Uiz

. EBEF

1. BEFENFOBEARSICLINBENR

“CERBEEER CTHTHREADS bEBR
EEFEERTH B VAF VEREBROHL LT,
EEEEEELERES 3L TCIRBELT
HBY, 2rCcRUC A UTEyERE» S HHH
L-EBAESSEERTHB I LR Y VIZEILT,
FlU&EcHEEDR L B L, £/, BERE
BEELTVRVEERRERITh VY FT L
V=7 4T vieovT bHEESRIC OV TR
Vi

ZoiEE, Table 1 # bW Fig. 1 AT &
Hiz, 7 vAFvREAREBERL STUEEIRIR
BDohiedn, vy rdEMERCELTE
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Table 1 Antitumor. effects of Basidicmycetes preparations in the double grafted tumor system

Right tumor (1Xx 10¢ cells)

Left tumor (2x10% cells)

Drugs Tumor free Tumor diameter Tumor weight Tumor free Tumor diameter Tumor weight
/tested (mm+SD) (g+SD) /tested (mm+SD) (g+SD)
Control 0/7 18.3£5.8 3.3+£2.3 0/7 11.4+4.3 0.8£0.5
PSK 3/7* 3.0+£3.3%* 0.2+0.2%* 7/7%* 0.0+£0.0%* 0.0+0.0**
Carbocrin 6/7** 1.3£3.1** 0.11+0.3** 0/7 10.8£5.0 1.3+1.3
Control 0/7 22.5+2.5 3.4+0.9 0/7 13.6+2.9 1.0+0.5
Sonifilan 0/7 19.1£2.5 2.5£0.5 0/7 10.7+4.9 0.8+0.7
Control 0/6 25.91+0.4 5.2+1.1 0/6 21.8%+1.5 4.0+0.9
Lentinan 0/9 26.7+1.6 5.8+1.0 0/9 21.7+2.7 3.7£0.8
Significant difference from the control : * p<0.05, ** p<0.01
Right tumor Left tumor
O : Control
® : PSK
_ o L M : Carbocrin
E 20} s 15
E o .
g s .
QO R
E 10
5]
3
8 10}
£
[ 5t
g %9 5 RTINS

Days after inoculation

Days after inoculation

Fig. 1 Effect of PSK and Carbocrin in the double grafted tumor system

ST HEFEHRIRVEZENT, JvRxFvE
DEHDENTED bhiz, ¥z, Table 1, Fig.2,
S3IRET XS, BREVEAL TV ARVEHEE
BELLFFr, V2T 4T RIDRICBCT
REAEZRL VEEOVBEEDHRIRIEEhi
holze

2. BFEEFEE-LD IAP OFE
7 VAFrE BALB/c =V 2 DENICEET
35X 900pug/ml/ » IAP i icHFEINS T
L, —FvvFrrEbEcaBdEshivo e ®
WELTHBY, ZZCHRL 2V 5% rEREH
KEAREALEERATHI IR YV VICEL
TR CiF IAP OFERBIZ > VTR LE
R, Table 2WFRTESICIALKRI Y v O

AiCi% 2,850 pg/ml L BFIC EWEE RL,
BEREAEE LSRRI ThLE Y =T
4 vicBLTix Table 2icRT X 5ic IAP
DEMEOLREZRD bhizhrol,

3. EFHEFOMBILFHMERDLEE

1. 2. GRT &5k, AUETFHERATCLZ
OHEESES IAP FEECECTHLMICE
DEMPEREENEL D Z LB br 20T,
FHEMAZ 0 b 0 OPE{LEER OB IOV
THE L, Z0#EE Table 3FT X5,
ILKI Y vCREBEOEE, =V XV U
BLbVEEICHRHERZ, SHIZANVEI Y VT
BARREEF S ELBERL TV, -
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Right tumor
lo 1

E 20| !
E
@
= 1
£
o
ko]
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£
3
|_

0 ! S 1 I

0 5 10 15 20

Days after inoculation

Fig. 2 Effect of Sonifilan in the

Left tumor
Q : Control
5| @ : Sonifilan
°
oL
5 -
o
0 ! i 1 1
0 5 10 15 20

Days after inoculation

double grafted tumor system

Right tumor Left tumor
/o O : Control
@ : Lentinan
E 20} % 20}
E /
T
< P
% 7
S - Lo
«© 0 o
T . y g
é 10+ ',d 10 ‘ o
S o
[ R
0 1 I 1 1 0 ! 1 ) 1
0 5 10 15 20 0 5 10 15 20

Days after inoculation

Days after inoculation

" Fig. 3 Effect of Lentinan in the double grafted tumor system

Table 2 Induction of IAP in serum by -
Basidiomycetes-preparations

Drugs IAP (pg/ml)
Control 133+ 18
PSK (5mgx 3) 930+ 77
Carbocrin (5mg X 3) 2,850+177
Sonifilan (1mg X 3) 121+ 23
Lentinan (0.1mgX3) 189+ 42

One day after intradermal injections of drugs,
serum IAP levels in BALB/c mice were assayed.
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MEMEEF L LTRD bR T 3 FERA
Tb, bhbhMNER Lk ““EBHEEBER” ©
BREBEERNRSGC L > TREARSSBEARY T
HBIVAF Y, ANEI Y VIIEREEL AT
SEBH, BHEFEAL T RVEEERA T
BBV FF LY =T 4 IRV
LR ETbh o (Table 1, Fig. 1 ~3), &
BRANVEYZ YV v i3 o EEESHLEES
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Table 3 Properties of several Basidiomycetes preparations

Property PSK Garbocrin Lentinan Sonifilan
Viable Cell No.
Bacteria < 3 >1.100 < 3 < 3
Fungi ' < 3 >1.100 < 3 < 3
(colony/g)
Endotoxin <0.01 2,014 <0.01 <0.01
(ppm)
W ater unsoluble fraction 1.7 19.7 0 0
(%)
EhZEns, REEENHREICL 5 —EOR
o R — FEEY ¥ BESER I L AR S x ®
iz, &.}:7 ruazyr—%, FHKkerEHELEE 1) Ebina, T., Kohya, H., Yamaguchi, T. et al.:

TRERGOB &4 L k5 ME IAP OFERE
ST HEBARESEEERTHEZ I LRF Y, BV
Fr7 Y URBEBEIELZTNREL, BEREEFHEL
EVSERRRIThE LY F Y, Y27 4TV
BEEsEn VI ERbrolz (Table 2), &
BlzcaA Rz Y VIIESEIZE Y IAP #FEL T
Wi, FITHNLEIZ YV VEDLDODOT Y R F
USERPHIELREDS, BEIZEVC VR
XU LESATVEZ LD o7 (Table 3),
+nbb, hnd IAP FEORFEMECRKAET
LB ERTFEREN, T TERRLTANL
A, JLARFY, LyFFy, V=T 4T viF
¥ o dFELAVOIEL, BaaRs Yy i3k
B oicTy FRFYURFEEL, 20XH 7
Ty Kb Fyr0RADEREEERS LER
EEL 50, EEELREE TR VE
mo—otbEILHLRY, JVRAFUVEHINLET
Yy OHBEEBENES R AFREEOD B T L AN
&R, S0k nEERZOEOERR
TOLREEL, BERMRCET IR ITI &L
=2 % (Wl

>
—

ARFze o —ix (B ALEHEMBERT O ke
XV FTo .

2

3)

4)

5)

6)

7

Antimetastatic effect of biological response modi-
fiers in the ‘“ double grafted tumor system . Jpn.
J. Cancer Res. T7: 1034-1042, 1986.

Ebina, T. and Kohya, H.: Antitumor effector
mechanism at a distant site in the double grafted
tumor system of PSK, a protein-bound polysaccha-
ride preparation. Jpn. J. Cancer Res. 79 :957-
964, 1988.

Ebina, T., Kohya, H. and Tshikawa, K.:
mor effect of PSK :
and enhancement of concomitant and sinecomitant

Antitu-
Role of regional lymph nodes

immunity in the mouse. Jpn. J. Cancer Res. 80 :
158-166, 1989.

Ebina, T. and Murata, K.:
PSK at a distant site ;
8-like factor and macrophage chemotactic factor
in murine tumor. Jpn. J. Cancer Res. 81 : 1307-
1313, 1990.

Ebina, T. and Murata, K.:
PSK at a distant site ;
and combination with other chemotherapeutic
agents. Jpn. J. Cancer Res. 83 : 775-782, 1992.
Ebina, T., Murata, K. and Tamura, K.: Antitu-
mor effect of intratumoral administration of bio-

Antitumor effect of
Inductions of interleukin-

Antitumor effect of
Tumor-specific immunity

Induction of immuno-
suppressive acidic protein, a type of ai-acid gly-
coprotein, in mice. Jpn. J. Cancer Res. 85 : 93-
100, 1994.

Levin, J., Poore, T. E., Zauber, N. P. et al.:
Detection of endotoxin in the blood of patients
with sepsis due to gram-negative bacteria. N.
Engl. J. Med. 283 : 1313-1316, 1970.

logical response modifiers ;
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HgtiE 7l PSK OHEEZR (7)
— SRR I R E—

B YA AL v ¥ —TRTERT - i ERRY

wEng=m A nF

f

EE HTHRA PSK 2 ERBEHENCEETZLRBEEOL2LTY, HREBERE CHRESESZL
%, bhbhHBERLic<y 2 ““EBHEEFR” THLMILTEL, 40, BBIMHBFEO—2 L LT
TEIEH R O B EIMEIE I > VT~ In vitro i#iHfEIZ Becton-Dickinson #:f¢ invasion chamber %
FEoTHREL, PSK 100 pg/ml &<y 2 Y o fEAK RL-S1HRICATLIzL Z A, PSK MERNEIIC
B UCREM TSt L PSK oBEREE LD -, SLIEEMREELX T~ Y 20 KBEM
f Colon 26 #if, t F 27 ) —~ A375.52 #ifaz{E~->Tb PSK OREEERENSA LN,

Summary ANTITUMOR EFFECT OF AN IMMUNOPOTENTIATOR, PSK (7)—INHIBITION OF TUMOR
CELL INVASION In Vitro—, Takusaburo Ebina and Kazuko Murata, Division of Immunology,
Research Institute, Miyagi Cancer Center

The effect of intratumoral administration of PSK (Polysaccharide Kureha), a Coriolus preparation,
in Meth-A solid tumor has heen analyzed in BALB/c mice. The effect of PSK on i7 witro invasion
by murine RL-&1 leukemia cells was studied using Biocoat Matrigel Invasion Chamber (Becton Dickin-
son Labware). We determined the ability of tumor cells to penetrate matrigel-coated filters in the
presence or absence of PSK. PSK (100 :ig/m!) reduced to half the number of invasive tumor cells for
24 hr incubation. PSK inhibited tumor cell invasion of matrigel-coated filters in a dose-dependent
manner. PSK also inhibited invasion of murine Colon 26 carcinoma cells and human A 375.S 2 mel-
anoma cells. Matrigel includes laminin, collagen, fibronectin and heparan sulfate proteoglycan. It is
possible, therefore, that PSK may inhibit enzymes which digest the components of basement mem-
branes, extracellular matrices (ECM). This phenomenon suggests that PSK also inhibits metastatic
activity of tumor cells in vivo.

Key words: Biological response modifier (BRM), Intratumoral administration, Invasion, Extracellular
matrix, Metallo-protease
Address request for reprints to: Dr. Takusaburo Ebina, Division of Immunology, Research Institute,
Miyagi Cancer Center, 47-1 Nodayama, Medeshima-shiode, Natori 981-12, Japan
{Received January 10, 1995/ Accepted February 23, 1995)
(Biotherapy 9 (8):1019-1022, Awugust, 1995)

—114—



1020

%

BRI chhbhi, EERER ©b 5 BF
B PSK 2 RRBEENICEET 5 & ZEHo
EE (EBE) bEsEsz s, bhbhdt
ZRLx ““EBHEERR THLAK L. T
kbbb, BALB/c < v zofLfllES L CERIE
EhFh 1 X108, 2 X10° DE%E Meth-A &
KL RABEL (0BH), 3ABX VAR
fEHENIC PSK # 5mg ¥2 3 HIRET 5 &,
BREE 0 &8, EREERES = TR - 15
BRARDND, AEFBFICEALTRETY v
MR, PERY v oERAEED, JEENEEY v B
EREEABEEZRELTCBRZEEHLPIZL
<&77, &5z PSK #EENEET 2L
EEYA b A Fy hU—2 MBI E, IL-8 £k
HTF FHRsRELET) BETHESh, FHx
MEEL, RICEERR S IR MC-
AF (BEREMFHET) EL£L, HEEEE
Mrbokwsu77r—URNREL, GRKRRE
FEOBMICEL, Kiczo~wr v 7 —URER
W E iz v IL-1 AL, Lyt-1, L3
T 4 Btk THIFASRRT Y > 8z & O R 2
WL TL B3, =@ L3 T4 BHMasERE
fRREEICET 5 L BB /E L, MCAF %
AL, EREEC L HEEEEE bok< 2
w7y —UREEL, RREEOWELIHEE
B ENbhoktY,

FnbbsETid PSK ofF EEMRICET 5
B x5 PT xR, PSK MNEBMETEEL D
STV 3Z Eds, EEMEICLEEE T3
BEEMEN B oz T T in vivo DEBIEI
it 3 in vitro BEASIcOVWTREZOT
WET 2, BESBOMEL LT, OBMRERORSE
BEhooMl, ORE ~ o BE - BERO gk
(MERBA), OFEMBEIFAL O MEPIEMEE~DOFE
RegiEE, OEREB~0EE - WE (WEHMI
H), @ LVEBEOMMREENE Z bh 528,
Z0HBEFRO®, @IEEL  BEEIC RiET
PSK oFECH> - THRMNEMA-, EFREE
#3123 Boyden Fx v —%{Foiz Y,
MENEHEZER L Tl ThE R 6T FH

il
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Falcon® cell
Culture insert
Matrigel matrix

Cyclopore®  8.0micron r
PET membrane Falcon® tissue -
culture plate

Fig. 1 Matrigel invasion chamber

PEETH oMY, EE, FNEMEOT <

Sl B B EEREM  extracellular matrix &

i 5 laminin, collagen, fibronectin, heparan
sulfate proteoglycan 7 ¥ o TETVWB Z &3

by, 2k VLA 213U L35 Bi-integ-
rin LEETAEARDBILRMONBLD

127 o7 BT Becton-Dickinson #23ERI L 7=

Matrigel FEEBREQ*EBECEE vV 2ER
(EHS sarcoma) OfEEHMRMEROEHREER
T, Z® Matrigel % 8 ym OIEE b -7z 7 4

Nz —icg— . ﬁ%%@: 22—k L7z invasion -‘)’-'
¥ v —%$EY, Matrigel @@L -EEHE
PRBICHEETZZLIZEY in vitro TORE
Erf~zz B TEBX I 27znT PSK
D WTRE L7,

I. #HEFE

1. EFE AR

EBEDH s EFMMRL LT BALB/c v 7 2
Y v 3ERSE RL-8 1410, BALB/c =V Xf&
JEEHR®¥ Colon 26fifd, tbrX7/—< A
375.5 2 fufate CKEFMIE (BF) - M TFRFIERT
ryEERZTIR) EEALR,.

2. ¥ A

BEREREE - BD-srrhvieERaE +5%
VR TH 2 TERH PSK 2 EFLETE (B
I VE5ETT

3. RHERERE

MR O TRICEET s MRAER TH
HEEENOEFLE LT BIOCOAT Matrigel
Invasion Chamber (Becton-Dickinson Labware,

Fig. 1) #Fv, BEEME L L Tk RL-31,
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No.of invasive cells/well (X 10%)

o

PSK
(1004 g/ml)

Fig. 2 Inhibitory action of PSK on tumor cell
invasion

Control

o [S2]
Py

o
[S2]

No.of invasive cells/well (X 10%)

1 1 i

25 50 100
Concentration of PSK(xg/ml)

o

Fig. 3 Inhibitory action of PSK on tumor cell
invasion (dose response)

Colon 26, A 375.S2 # v iz, 74 V% — FH
iZ Matrigel a2~ hERTVEF ¥ 3— L5
IC B MR (1~2X10%/200 1) % Ad, Zh
W2 PSK # MM L7, FEicix 10 %FCS/RPMI-
1640 500 pl % Ahu, 37°C T 24~T72BFHA v ¥
2= fLU7#%, L8 um D7 4 VF — & IBE
LTTFEICEE Loz sHl L, SH# BRM
VNI & PEBRRR AT L 72,

II. BER

%9 PSK 100 pg/ml/ % RL-& 1 #ifaiz 24 kF
FMIMLEE Lz b = », Fig. 2 @Rt L5z PSK
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A375.52 4//////////////////////////////%

Invasion (%)

Fig. 4 Inhibitory action of PSK on tumor cell
invasion (100 pg/ml)

ERMEICH LT BEEREGE B L,
Wiz PSK OBEEHRFHIZDVWTHARKLEZ S,
Fig. 3 o551 & 912 PSK o 25, 50, 100 pg/ml
AVEE T YR AR T O EBR TR R A b, T
bbb, PSK i3 in vitro BEMHEERENH 2
T EMEEND B,
WICEEMKEZEX T, 7 AKEE Colon
267450 N AT ) —< AS75.S2 MR IE
v, PSK # 100 pg/m! B L TEN T OEH
REFERE S FANK L 25, Fig. 4 IR+ X5 1ig,
VWFRLERERERY R LU

E

PLED#ER > & EEAR © Matrigel dBEHIH]
B LT, PSK WERIC X v EEARE S — i 75
BE>ZTESEFSET LSRR D5, £
T PSK 100 pg/m/ #%4EE L 7-[EE ML ala-
mar Blue i X 5 £#IFE 7 & Vo BB
PRI E 2B, WFRLETFTRBD Sz roiz,
}1F % PSK 100 zg/ml DR
1 in vive IZ R 1) B EFENESIEE Smg/~ U X
AN+ B - L s, PSK EBMEEMAIC
EEE - CREREIES 2 EHObH 2 Z L%
Mote, &BIC in vitro XEITBE PSK 0 EH
P2 in vivo 12613 5 PSK 0EBMEHIZ L
HLTWwaZ EbqmEanz, ¥bb, in vive
LB VCTEEBEENE 72 {2\ Meth-A JEEIR
in vitro KWB VT £ o7 EEEN VT & 23R
2 b, RL-8 1, Colon 26 BB &K, 12
EHER L DEHDZENHALLTHLENLTH 5,
& b IEBEERESEERRY TH 5

X7z in vitro 2

-
—
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nin, collagen, fibronectin, heparan sulfate pro-
teoglycan 7z & 3fE T 5 EERIESEEZ b o T3
izt L, PSK »zh o DEEFREML M LT
WHZ ENBELLNRND, ZNZ ik PSK ALK
JERR4y T3 % laminin, collagen 7 ¥ ¥ 4yfE3 5
BERIEM L EE L, in vive IR IT 2EBINE I
bHELTY2Z LRR S W, ThbD, &
B - BEMEELE b - AT aminopeptidase,
“collagenase IV 7z £ metallo-protease D[HZEH]
THEZEPHMBATYINLTHDEY, 5%
& b2 ORI EERBC O VW TR A
VYo

EBRO—HIE QW) MBI OV e
‘t: l D ﬁ 2D f:o B

X #

1) BELEZR, WaRE, HEXY - fi: PSK o
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U o BIERTER] (PSK, OK-432, Lentinan) O L\ ER

PSK oD 95 45 758 B v % 1
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e E =R

EE #EFENAl PSK ofiEfuEEmsEs ‘—ESHEBER ¥V CEIT Lz, EREFAIC PSK
P51 3 LEREBER L THEAGREA LIS, TOREEMAKEEY Meth-A BEEMHBELESS¥S L~
7u 7y —VHELEEF MCF) #FHL, ZOELEBRILITHRTHDZ L¥bhroz, 72 PSK #
B X 9 EH L FsEkd MCF #ELALTvi, BEOREEM®S, PSK ¢EREEANCRETZLE
3 IL-8 BHFHE I NEFPERIABEL, ZoFFERE LICEEMIES MCF 2FHE L, MUaBEEEL -
fexz7u7y—Y (Mg) PREL, EREEZHBRESES, 5IEHEERATY v 8k b EIC L 3T 44
FasssEmL, Mz L COERESRIZET S L Meth-A BEMEEZEEL MCF #5E L, MERES
HEbolc Mg PEELEREBRECHRESERZ LM¥bhotz,

(L Mg LHEPROEFELE LThbofFinflgEEn (IAP) 2R/IE L, PSK OEA#RET IAP
BFEBIh, HERHCRENIEENE IAP L3R4 3 KEN IAP ofFENTR &N, 22T Con A %
- e BESIKE) (CIAE) THE L7 25, ZhEFREFHOBVBEH B Libhrolz, TH#bb, PSK
BEICk ) RIEH TAP BFEINHEH, ﬁﬁ%@%ﬁﬁh, responder DI/ B Z LSRR E Tz,

B#ic, PSK BEBERMROBEHREE S Lb, EEEARICEC-TEBREZFHLTVSZ &
AR ENTE,

Summary ANTITUMOR EFFECT OF INTRATUMORAL ADMINISTRATION OF A CoRIOLUS PREPARA-
TION, PSK, Takusaburo Ebina, Division of Immunology, Research Institute, Miyagi Cancer Center

The antitumor effect of PSK, a Coriolus preparation in an experimental mouse model, the *‘ double
grafted tumor system’’, was analysed. Intratumoral administration of PSK into primary tumor in-
duced cure of not only the primary solid tumor but also the metastatic, distant tumor. Spleen cells from
PSK-treated tumor bearing mice produced macrophage chemotactic factor (MCF) after 48 hrs cultiva-
tion in the presence of Meth-A tumor cells,. MCF producing cells were indicated to be L3T4 posi-
tive cells. PMN activated by PSK treatment produced MCF in the culture supernatant. Therefore,
our present and previous studies on the antitumor effect of PSK show that the intratumoral adminis-
tration of PSK first induced neutrophils in the right tumor via an IL-8 and then cytotoxic macro-
phages were induced by MCF. Then L3T4-positive cells are induced in the right regional lymph nodes
and in the spleen. Subsequently, L3T4-positive cells reach the left tumor through the bloodstream,
come into contact with Meth-A tumors and then produce MCF. Intratumoral administration of PSK
in the right tumor thus induces cytotoxic macrophages in the left, non-treated tumor, thereby bringing
about the regression of the distant tumor. Immunosuppressive acidic protein (IAP) in serum was in-
creased transiently soon after intradermal injection of PSK, in BALB/c mice. IAP in serum was grad-
ually increased after intradermal inoculation of Meth~A tumor in BALB/c mice. The biochemical
differences between PSK-induced IAP (early, inflammatory IAP) and Meth-A-induced IAP (late, tu-
mor-induced IAP) was investigated by crossed immunoaffino electrophoresis (CIAE) with concanavalin
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A. IAP of murine serum was separated into 4 peaks. IAP in normal mouse was rich in high-man-
nose type sugar chain (Peak 3) and retained no hybrid-type sugar chain (Peak 4) which inflammatory
and tumor-induced IAP retained. Inflammatory IAP was rich in biantennary sugar chain (Peak 2),
and tumor-induced IAP was rich in tri-tetraantennary sugar chain (Peak 1). The effect of PSK on
in wvitro invasion by murine RL&-1, Colon 26 cells and human melanoma A375.S cells, was studied
using Biocoat Matrigel Invasion Chamber. PSK (100 pzg/ml) reduced to half the number of invasive
tumor cells by 3 hr incubation. PSK inhibited tumor cell invasion of matrigel-coated filters in a dose-

27

dependent manner.
cells in vivo.

Key words:

This phenomenon suggests that PSK also inhibits metastatic activity of tumor

Biological response modifier (BRM), Intratumoral administration, Immunosuppressive acid-

ic protein (IAP), Macrophage chemotactic factor (MCF), Invasion
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TEERE S, EREE EENH A A bR,
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IL-8, CSFs BZDRZRTVWTFhbEREEL b
WE o e FEESIRIED bR 27,

#Z T PSK o JiEFEHRO #EL: FHX57%
», ¥FEEREEEDO MCF (7 w77y —Ui
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Iz 20 %Ml R LTS * B0 10% FCS &8
RPMI-1640 # 7z L, Spm HY I —F*—}
o EBizc<wsue77r—Y (Mg, 1 X108 cells)
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EREECET 3 L BEEMEEZESRL MCAF BBV MCF OEAREHEETHDIZ LD

PEEA L, EAEECLEREEEEE Lo o7z, Hirose H¥idk MEMMBEEARIZ PSK

ryu7y—VRREL ZEREESOHEEbIH S (6~40 pg/ml) 2HETH L, 1BEMHE»L IL-

BT ERbbol, 8 L MCAF ® mRNA B sh, METFLH
PIE, —EOSRES 2 — FRIEICB VT IL-8 EESh3ZLERVELTVS,

IL %M IAP D& —responder DIER

Culture MCF activity | EmEBEELR (AP) BESRERENE
i Id . .
z?psirl:iargzls N:rgber ! még(;ated maggophag%/;%ﬁe i 80 HHEZHEINT 5 ai—acid glycoprotein (a1-AG)
T T T T T

D—RITHY, =AYz EIEOHF], na-

e tural killer (NK) MUBTEM OS], WEO4S
Control mice PHIEOREER, IflE~s7 w77 - (M¢)
PSK-treated DHFER EORHEET b EEMEEEEL LT
control mice

H-A beari MmohTwvs, —F, IAP BFHBBERSE
Moth~A bearlle 1 REND 77Ty, =V R Ry REREDEIE
PSK-treated - R

Meth-A bearing L

MCF activit,
Fig. 1 MCF activity of culture supernatant of Days of PSK y

Number of migrated macrophages/10 fields
Con A activated spleen cells treatment 70 100 130 160 180 210
T T T T

- 3-4-5
Table 1 Effect of time of PSK treatment

: o ‘ 4-5-6 7
on an tl tu m Or ac t 1v1 ty : LSS LSS SLSSISL AL S SIS SIS SIS TSI IS LTSS 7

NNV

Days of PSK Tumor diameter | Spleen weight 6-7-8
treatment (mm=+SD) (g+SD) 8-9-10 M
3-4-5 0 0.16+0.07
456 0 0.19:0.01 10-ti-iz
6-7-8 0 0.290.09 None
8-9~-10 13.95+2.05 0.39+0.13
10-11-12 23.75+2.74 0.36+0.04 . .
None 23.90+5.52 0.31+0.11 Fig. 2 fjfie;ttyof time of PSK treatment on MCF

Table 2 Induction of MCF from PSK-activated PMN

No. of migrated macrophages+ SD

ltu t
Culture supernatan per visual field (X 1,000)

Medium control (RPMI-1640, 10% FCS) 1.3+1.1
PMN :in vitro control® 0.9£0.8
PSK in vitro treated PMN® 5.4+1.5
PSK in vivo treated PMN® 4.6x0.9

» One m/ of 12% proteose peptone was injected ip BALB/c mice and 6h after
injection peritoneal exudate cells (PEC) were obtained.

® PMN (105/ml) were treated with PSK (100xg/m/) for 24hr.

® One ml of PSK (5mg) was injected ip and 6h after injection PEC were
obtained and cultured for 24hr.
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Antitumor Mechanism of PSK and IL-1
in the Double Grafted Tumor System

PSK, IL-1, i.t,

Primary Tumor

cytokine (@ cenl

Fig. 3 Antitumor mechanism of PSK and IL-1 in the double

grafted tumor system
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Fig. 4 Change of serum JAP levels in BALB/c
mice after PSK administration
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BRM ## 5 L7z~ v % 70 & NIC FEIREXT
W~ 7ziz BRM % RNESH LREOME IAP
fE%, single radial immunodiffusion (SRID)
FAVCRIELRL, £evx mERO IAP ©
heterogeneity {Zf§ L T Con A %{# - /z crossed
immunoaffino electrophoresis (CIAE) iz & Y ##
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PSK (5mg, it) PSK(5mg, it)
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Fig. 5 Effect of time of PSK treatment on
serum IAP levels in Meth-A-Bear-
ing BALB/c mice

20

nabhi Fig 4), RiciE~ 7 2ic PSK %
EEANBEELZEZ S, 600pg/ml © IAP &
DHIMRRD i, * OREEOHK/INCEVEE
KB Uiz, —F, FERFEHE~ Y A TRIRAIC
IAP fEix EH L, 485 21 B Hizi¥ 300 pg/m!l i<
#EL, PSK 0B ERH#ES¥TY IAP ©
FREBFO R, FOBROEEILEL ES
HEREFTID bhied o7 (Table 1, Fig. 5), +
7bb, IAP EO—FEME V5 Mg OFEH
fkick b PSK HRERISEFRI T 28, #T
BESRICORNBB E VD T ERFRE i,
REEME IAP LEEM IAP O DE v %
Con A-CIAE TRREIL7-EE, EFMmME IAP
{237 v P4 (hybrid type ¥58%) 235@#&E & L
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Fig. 6 Con A-CAIE patterns of murine serum
IAP

N: Normal BALB/c, 8-week male mice. T:

Meth-A tumor-bearing mice, 24 days after tumor

inoculation. P : PSK-treated mice, one day after

PSK injection.

HL, RiEtE IAP T P2 (biantennary $#8%)
B L, EEY IAP Tk P1 (tri-tetraanten-
nary ¥ES) ML TV 5 Z Lt -7 (Fig.
6)s }

Tihebb, IAP OREGESVER» b REN
CED DR, RENH»LEEMEICED 3BT
FhEEL, EfRcHrEErExTrBT L
R &N e, .

S£ETIE IAP 15 580 pg/ml DLF © A
PSK BEZ X Z2EDO EFERRI VT EBb o
T390 ¢, S%REME IAP LEEN IAP
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Table 3 Induction of IAP in serum by Basidio-
mycetes preparations

Drugs IAP (pg/mi)
" Control - . 13318
PSK (5mgX3) . 930+77
Carbocrin (5mg X 3) 2,850+ 177
Sonifilan (1mgX 3) 121+23
Lentinan (0.1mg X 3) 189+42

One day after intradermal injections of drugs,
serum IAP levels in BALB/c mice were assayed.

FRIb o TR TRIETAZ R TENITLVEE
HRIZ responder & non-responder % HE[L o T
MAZERTEDLD E#FFENR B, &b
PSK o NI & Dl TIAP o850 +5 Ak
PSK D EENES CKIE LB B 55 &
h20T, RiEHE IAP OEARHRBED~—»
—IfEbh DRIREM S H T E /e,
RICBERERTERICEDHL Ty 2 B FHRA
4fEIc o T, £ IAP HFHEiEco W THN®
Lz %, Table BITFETIHRRIARS Y U RE
HUEHEEFEL, SERNK L F T LY =
745k IAP 2 FHE L dh o, BAKES
BEERThI LRIV vEZ VR XYY, £H
REEh, IAP BEFCEHEIFHEIhBHZ Q8
bholc, —F, BHEEEET s L5+,
V=745 % IAP OFBEEREZ <, HEED
EL@Bovbhidrolk, —F, BAKESERT
5 PSK (Fig. 7) X4&fEM IAP # BEICHE
L, BENEECIVRESR VA b IA Xy b
U— 2 BB T LIRS,
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bHole, FZ T in vivo OEZBIHICHITT 2
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Fig. 8 Inhibitory action of PSK on tumor cell
invasion (Dose response)
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Summary ANTITUMOR EFFECT OF VARIOUS BASIDIOMYCETES PREPARATIONS, Takusaburo Ebina and
Kazuko Murata, Division of Immunology, Research Institute, Mivagi Cancer Center

The antitumor effect of biological response modifiers (BRMs) from Basidiomycetes in an experi-
mental mouse model, “the double grafted tumor system” using Meth-A inoculated BALB/c mice, was
analyzed. Krestin (PSK) from Coliolus versicolor cured not only the right tumor but also the left,
non-treated tumor in a double grafted tumor system. However, the same Coliolus preparation, Carbo-
crin, cured only the right tumor but did not show any effect on the left tumor. It is suggested that
the difference of antitumor activity by Carbocrin was caused by the over-induction of inflammatory
IAP stimulated by water insoluble fragments and endotoxins contained in Carbocrin. Polysaccharide
preparations without protein, Lentinan and Sonifilan inhibited neither the right nor the left tumor.

Key words : Biological response modifier, Double grafted tumor system, Intratumoral administration,
Immunosuppressive acidic protein, Endotoxin
Address request for reprints to : Dr. Takusaburo Ebina, Division of Immunology, Research Institute,
Miyagi Cancer Center, 47-1 Nodayama, Medeshima-shiode, Natori 981-12, Japan
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Table 1 Antitumor effects of Basidiomycetes preparations in the double grafted tumor system

Right Tumor (1 X10% cells)

Left tumor (2 X10° cells) 4

Drugs Tumor free Tumor diameter Tumor weight Tumor free Tumor diameter Tumor weight

/tested (mm £ S.D) (g xS D) /tested (mm £ S.D) (g xS D)
Control 0/7 - 18.3+58 3.3+23 0/7 114+£43 0.8%0.5

PSK 3/7* 3.0£3.3*%* 0.2x02** 7/7** 0.0£0.0** 0.0£0.0%*
Carbocrin 6/7** 1.3+3.1** 0.1+0.3** 0/7 10.8£5.0 13+13
Control 0/7 225%25 3.4+0.9 0/7 13.6%29 1.0£05
Sonifilan 0/7 19.1£25 25105 0/7 10.7£4.9 0.8+0.7
Control 0/6 259%04 52+1.1 0/6 218+15 4.0+0.9
Lentinan 0/9 26.7+1.6 5.8+1.0 0/9 21.7£27 3.7£0.8

Significant difference from the control : *p<0.05, **p<0.01

#E

RERSE THEEESA & U THRAICZH
ENTHARHETFEEABLUTODOBHIFon s,
b ST OBHROEOEEELERE, JVAF
¥ (PSK : EPULETERHOHE) ; AVEZY ¥
(Carbocrin : REESTEGFE) ;4550
FEELDHH L 28E, L FF+ > (Lenti-
nan : OZFFROED) ; Azt u sy rOERED
BROIBEIVBONLEHE, V=745
(SONIFILAN : BtHEFRHE), 22 TZh
S EROVIEEMREbhbhBERL - FRE
BEARESIcL e R ““TEBEEBEER" THE
Lic, Bz {fb~r a7 7 —v LiFhERDIEE
& LUTREEN TAP OFEZRED If i B (LEA
HARIZ DWW T HRRETL T2,

I. RBR#ER

1. EFERROEEZANIRSIC L 2HERNR

“TEBEESR” THFRREAOS bEAR
BERETHL 7V XF > (PSK) BRIEREE
DH% ST, EREBEELERI TS L 25
CHRELTH B2 £ TR b S LTERE
o L EAERSE M & v 5 Carbocrin
WL CRIC&ETHIEEIR 2 IR L1, X%
FEABIKITH S Lentinan & SONIFILAN 2D
WTHPEEIRIC DWW THEN,

ZDFER Table 1 2”7 & 5 PSK B3EH
FEE Y UEE R A58 Sz A%, Carbocrin &

i

Table 2 Induction of IAP in serum by Basid-
tomycetes preparations

Drugs IAP (ug/m))
Control 133+18
PSK (5mg X 3) 93077
Carbocrjn (5mg X 3) 2,850+177
Sonifilan (1mg X 3) 121+23
Lentinan (0.Img X 3) 189+42

One day after intradermal injections of drugs, serum
IAP levels in BALB/c mice were assayed.

AERESCEL T2 fiEFESREREH s T,
PSK XL FOMTH2 Z LRI NI,
X Table 1 2773 & 5 12 %HEA5H] Lentinan,
Sonifilan X ZDRICBWTREAEBELEED
VSR EWH STz,

2. EFEHFHREIZL B IAP 0FE

PSK % BALB/c *7ADKERNICHRE5T 3 &
900k g/m! @ IAP »IIHcFEEIND Z L, —
7 Lentinan %5 TIIFEE LI L 2|EL
TH3Y, ZZTRIL»bS RITEABHFKESD
EELEEREFITH S L b T3 Carbocrin
WBU TR TS IAP OFEREIZ OWLTR
Bt U7 R, Table 2 i3 & 512 Carbocrin
DBEECEWEERETRLU, RICEFEEREFITHS
Sonifilan ZB8L 1mg 9°2 Lentinan <BAL T
0.lmg 2 BALB/c =7 XMWz 3 S
LT, Zzolfid IAP fEDOZ L2 HIE L /&R
Table 2 RT & CFERTD SN Eh o7z,

(—MREERE)
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Table 3 Properties of several Basidiomycetes preparations
Property PSK Carbocrin Lentinan SONIFILAN

Viable Cell No. '

Bacteria <3 >1, 100 <3 <3

Fungi <3 >1, 100 <3 <3
(colony/g)
Endotoxin <0.01 2,014 <0.01 <0.01
(ppm)
Water unsoluble fraction 1.7 19.7 0 0
(%)

3. IEFENFIOYIR{LEERIHEIR D LEER

L.2. TRd & 5w E CHEHTFREF T L 2 0yilE
BIERR IAP SFHftIcB VL THL M Z D&Y
HRREESRE LS Z Lo DT, HTER
ElZ D b OOYEELERERDEVIZ DV TEGES
Lo ZDFER Table 3 " $ & 512, Carbo-
crin CTREFHDER, =TV FMFYUE8L D
LB X, B Carbocrin DKAIERES
LHZWZ Wb oiz,

. £ £

EEEZA L LTRD s Ty 2 HTFRRA

Th, bhbhsERL: ““ESHEIESGR T
FEREEARSC & > TREABESSHEBRAT
%2 PSK, Carbocrin IZ/EFEE ZHEREE 5
23, BAMiZHEARAITSHS Lentinan & SONI-
FILAN iREBEERLZVWI BT Tbhoi
(Table 1), iz Carbocrin (3£ < EREHHE 2
BREELWZ LS, RBEGAREICL 52—
HORBA Ay — RRIE? 2FHLI LI M
TR, Ricwra 7y —Y, FRER%iENE
b TREREDF && L 2 510E IAP OF
JEREIZDOWT L EAL KK TSH S PSK, Carbo-
crin WFEH 3 ThEd, BEHSHERYAT
% % Lentinan, SONIFILAN iZiFH s ERLWnI
Lhibhinroitz (Table 2), ¥iZ Carbocrin 35
FEy IAP 2FHL Tz, £ 27T Carbo-
crin #FDL DDV Kb F v EEE2MEL

LA, HEIZEWLY R XY U EEATVS
ZEhbmotz (Table 3, THbb Ihdh
IAP FHORMEEOFRTHZ 2 EARE S
hiz, Z 2 CHEBEBHFANIE 3, PSK, Len-
tinan, SONIFILAN 3£ FEL RV DI L,
Carbocrin 34 REX T, T K MF Y UifE
HEL, ZOHEIYF My Yy ORAPERIZE
EREUEREE 2S5, EREES
BEs e LWEEO—DEEZ SN, PSK &
Carbocrin OFUESEEVRE L 2 E[REHEDH 5
HhfEH X T, SHBIOBRBERICOEhoE
R TOIE»D, BRMRICET AR LITIN
&rEZBNI,

IO —E @A EYTTFERT OB BN &1
J: D f?‘? fCo

X

1) Ebina, T., Murata, K. and Tamura, K. : Antitum
or effect of intratumoral administration of bio-
logical response modifiers : Induction of immun
osuppressive acidic protein, a type of al-acid
glycoprotein, in mice. Jpn. J. Cancer Res. 85 : 93-
100, 1994.

2) Ebina, T. and Murata, K. : Antitumor effect of
PSK at a distant site : Inductions of interleukin-
8-like factor and macrophage chemotactic factor
in murine tumor. Jpn. J. Cancer Res. 81 : 1307-
1313, 1990.
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BRM 2k B EAY I VEREEED

*UEIRIENTAS A > § — TR - SRR, *FZERALRF RN - BEY

\\F RE RITY BEAESET B RB

EE tR4IVEHSHEOMECHREAERCORSIEREERL, i, EBORMECEE LI
LIEBHFEENTRD, 22T, bR IVARBRETH 2L AF YV UBRERESE (HDC) OFE 4 R
BEAFSLCHESOREETIWEEL LTHSATWE BRM iDL THRE 21T - 72,

BRM & LT PSK, OK-432, ¥V 745, vvFF >y, 775 F>, BCG AV, ZhsDEH
% BALB/c v 7 ADBREMICIRE L, 4BRI%RON, B, I, B8ics2 HDC ErHEL .,

ZORE, BB TiE, AWi£To BRM » HDC #5F#E L7z, LaLl, FRcBWTIX
PSK & QK-432 &, i, fiic Wik PSK, BCG, OK-432 #% HDC *#ZFHEHL, BRM DL
XV, REROERTH 2R EMEROBHICEVTELY: HDC OFE»XR sz,

Summary INDUCTION OF HISTIDINE DECARBOXYLASE ACTIVITY IN Moust TissuE BY BRM, Kazuko
Murata*!, Takusaburo Ebina*! and Yasuo Endo*?, *'Division of Immunology, Research Institute, Miyagi
Cancer Center, **Department of Pharmacology, Tohoku University School of Dentistry

The effects of various BRMs on the synthesis of histamine in BALB/c mice were examined to clar-
ify the base of in vivo biological activities of BRMs. PSK, OK-432, sizofiran, lentinan, cepharantin
and BCG were used in this study. Within 3 to 6 hours after injection into mice, PSK induced histidine
decarboxylase (HDC), the enzyme forming histamine in the spleen, liver, lung and bone marrow. OK-
432 also induced the enzyme in the same tissue, but the effects were less than those of PSK. BCG
increased the enzyme activities in the spleen, lung and bone marrow. Sizofiran and cepharantin en-
hanced HDC activities in the spleen and bone marrow, and lentinan induced them in the spleen only.
PSK was most effective in inducing HDC activity among BRMs used in this study.

Key words: Biological response modifier, Histidine decarboxylase
Address request for reprints to: Dr. Kazuko Murata, Division of Immunology, Research Institute,
Miyagi Cancer Center, 47-1 Nodayama, Medeshima-shiode, Natori 981-12, Japan
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BIRFBURIED AT 4 T—9 —THDLEAY I v
(AR 8% RS O B R AR OO Gl A &
OER 2R L, RIERICOMEREF L L TERT
WEIEDBTREINTWES, $72, EAFZ IV
IS OREMECIES R IIHT 2 2 LG & Tw
5V, LA I VERBERETHL ATV UK
BBEFR (HDC) REETTRAZBWTEED T
Ews, UaL, MBS A, B E8vT LPS
® IL-1, TNF o5 s 0FEHEENBY,

Z 2T, REILERRE L TSRS RT
MEELTHISNTWwWSEE BRM @ HDC %
B oW 21T - 72,

I. MEEHE

il

. 8 %

MEESM X D EEA L7 788 BALB/c H~
7 AEFERAL,

2. ¥ A

BRM & LTHw7: PSK, OK-432, >V 7 4
v, VvFFr, w777 F v, BCG 3%
NENEIULF TR, PoEEE(RR), RIFHR
K, RoE (BR), (LIFEZEGFER, B4 < BCG
W & D ES R ZIT 7,

3. HDC EHAIE

AEAEEKIZE D L7 FEE % BALB/c ¥V A
OEREERCES U, 4 RE%IChDE, B, A,
FR OB AL L 72, HDC B0 EIE 1
P-cellulose % R\ 72388 D 713 WiV
WZTHIE L 72,

I. XBHER

1. PSK iZ&% HDC EFE

IE¥Z~y ZADiHMICE T2 HDC EHIEE
BiE DZWTIFIEEIE L, L LAEHs, PSK
TRENKRES T 2 &, B, M, HFicsnT
HDC WEHoFLWFEHEBASNI, ZLT,
HDC WEMOFEHE I PSK #5143 — 4BHT
RARIZEL, 72, PSK #5112 k3% HDC &
MOFRIHARKEFENTH -7,

2. & BRM (24 % HDC EMSEE
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Spleen

PSK(250mg/kg) K

BCG (250mgrkg)
Sizofiran (250mg/kg) §
Cepharantin (50mg/kg) i .
OK-432 {50mg/kg) i
Lentinan(50mg/kg) |

Saline H

HDC Activity (nmol/h/g)

=1

HDC &3 BRM &5 4 B2 o BERg, A
i, B, BRCBWTHEANT,

M1iznd &z, &f BRM £5%0 HDC
EHERERICBLTELVLEINSE S, %7 T
b PSK & BCG I2BWIHEETH-7-, BEE
WEWTRIEFEHBICIBLTY HDC EELR
5 b, BRM 052DV EEXL HDC iE
HoFENR SN,

B & BREIC BV TIE, AW £eTO BRM »8
HDC %#Z&HEL 7, Lo L, iz uwTid PSK
& OK-432 o &»3, £z, s nwTid PSK,
BCG, OK-432%% HDC %#ZFE L /-,

&

REICEEFAG T2 BRM LAY I V0E
REFETH L HDC EHOFZICOWLTHRE %
To7:4#%, BRM 051250, REROIEEE
ThrE e EMBBOBRR BV TEL L
HDC OFEME SNz,

b

X ®

1) Helistrand, K., Asea, A. and Hermodsson, S. :
Role of histamine in natural kill cell-mediated
resistanceagainsttumorcells. J. Immunol. 145(12) :
4365-4370, 1990.

2) Endo, Y. : Induction of histidine and ornitine de-
carboxylase activities in mouse tissues by recom-
binant interleukin-1 and tumor necrosis factor.
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Biochem Pharmacol 38(8) : 1287-1292, 1989. cationto the assay of ornitine and histidine de-
3) Endo, Y. : A Simple method for the determina- carboxylase activities. Methods Enzymol. 94. 42-
tion of polya'rnines and histamine and its appli- - 47, 1983.
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fEiZ18%E & IR SHEAZNRE

PR, RRER., HiLER,. &H# @
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B O RE, W ICZnILEDTE L b i
TVd, LaL. EEESOZnEEIZONTHAD &,
B ko TORR ZFEEMABOZN LD EET
AL THIHREN L LASW, T T “"EEATIT
ROl L 2 W ER UL D (KW ZniED b & THFE L
TVEDTHAIH" VI EHIEL B, BB
ZofEA & B BAE LT, [ESMMAZn igE A
TE—Th I PRSI DT, BENDIHAL
BZnEEAMFL &, BEEHL MO LK% H
V. EFREERFRILES (B#SM-30) TZn
BRI L. & &I EMMZn it L IR O
BLE D &0 THE L7

M EHE
1. ##
(1) e FEE, KGEOFHHLESR
(2) HEMETES v MCETRIEL-EHMNE
2. FE
(1) EEREAZIEEORIE
t FERBEER, 7y FEEBIEEE bIEH. 5
IR Lok, M2 1 mg DA ISEFAYICHILD
LEFRIEES (BESM-30) Ti#ljEL 7
(2) #NaHgFl & HIRAZn i E O RFEDIRE
Cell proliferation kit (Amersham) 2H\T. 7 v
kB T #248 % EHAIE 1< 5 V) 5 Bromodeoxyuridine
(BrdU) BiEHMla0 S LZnsfk s, Znk
MRS OREIC DWW THRET L 72,

= B
1. e MEFHBEELDOZNS A

(1) fEM1 B, BorrI (3#EIsig~por.
YEREPm)

MEE O LED S JIFICED o TIEFIRAFIS, E
HOICHBZUVE L TZneEXHIET A E. BiE
DHRLEDZnfEIF30 1 g/g dry weight (U TFdw) Bl
TTHhoDixF L. BEDDFIHGREWESL Tid,
45 ~47 u glg dw HIKBYEAE % T L 72
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(2) EB 2 EEE (E#E8mod. iBEES,)
HE B AL DZn B 12K B 5D B T50~70 nglg
dwTdH o 7oA, BEICKFDORE D O DERTIIES]
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Z0E3 e O Bl ERETIHEBOTLY

LY BT E I R HIA LI LIZE
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2. Iy IETBHREENENZNEE
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T, BEOPCEHRIEEMNEMELRL (39~424
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EEAR O NIz,
3. M2 MBAEZnOFE
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L7zAto T, "MEHIIZIE 38 5l L 2V B Allak &
DIERWZnRED L E T L TWA0THAH ) 7"
EVD WO L T, IRALEIC X BME
TEVZnflix Ry EENSFELTL, TREEZED
BEA#o FHETH Y. EIHEEORFHICRS
WZnfiZRTEHS b H o T, TOESOMITAINE T

ML TWAIEXBERTADITTII W v )
BEFRONAZEILRE, TNHDZ EHH, I
HOIn e T L TEANISMOME #7555 81
B, BEDOZanHhrA Y —THrZl th b, ZHD
MREZnOWEILET A L) 2 FEXBVWADIET
WL THDEEZ LN,

B L TWADT, WZnfED b & TIEEME A

THE RELATIONSHIP BETWEEN TUMOR ZINC CONTENT
AND TUMOR CELL PROLIFERATION

Y. Itoh, S. Ujiie, H. Kikuchi, and A. Wakui
(MiyagiCancer Center Institute)

Zn has been found to be essential for the tumor cell proliferation. However, the tumor Zn content is
often lower than normal tissue. Is Zn essential for tumor cell proliferationat all? |

Tumor Zn has been measured by ashing-method that requires large quantity of tumor tissue for
measurement. Therefore, it was unavoidablein the conventional method by ashing, Zn content of tumor
tissue that has uneven Zn distribution is determinedas the mean value of tumor.

But, in measurement of Zn by atomic-absorptionspectrometerfor solid sample (Shimazu SM-30), Zn
content of tumor tissue is determined with only Img sample, so Zn distribution in tumor is investigated
clearlyin detail.

In the measurement of Zn by this method, relative high Zn value area was found out in the marginal
part of the tumor. Tumor cells in this area incorporated Bromodeoxyuridine actively suggesting active
proliferation of tumor cells in high Zn area. Zn may be essential for tumor cell proliferation. Then, in the
studies on relationship between tumor cell proliferation and tumor Zn content, a method of Zn

measurementthat requires large quantity of tumor tissue is not suitable.
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Structure and function of mammalian sialidase
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B 1. Organization of rat cytosolic sialidase gene
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321 Substrate specificity of sialidase purified from bovine brain particulate

Substrate Hydrolysis ratio (%)
Gangliosides

GM3 100

GDla 95

GM2 10
Synthetic gangliosides . :

GSC-17 (a2~3) 110

GSC61(a26) 44
Orosomucoid 2
Fetuin 0
Glycophorin 3
Ovine submaxillary mucin 3
Bovine submaxillary mucin 0
Sialyllactose 2
4AMU-NeuAc 15
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(Summary)

The removal of sialic acid residues from glycoproteins and glycolipids,
catalyzed by sialidase, has been iﬁlplicated in many important biological
processes. To elucidate the significance and the regulation mechanism of
physiological desialylation, we have been investigating ‘sialidases of mammlian
origin, earlier demonstrating four types of sialidase located in intralysosomal,
cytosolic, plasma membrane and lysosomal membrane, respectively. They
differ in catalytic and immunological properties from one another. To elucidate
the structure and physiological function of these sialidases, Here we have
studied further on the further studies on plasma membrane sialidase and
cytosolic sialidase. For the purpose of cDNA cloning,the former enzyme has
been extensively purified from bovine; brain particulate and the partial amino
acid sequence has been determined . The cytosolic sialidase, which we
previously cloned,was found to be highly expressed in skeletal muscle and to
contain an enhancer/promotor region transcriptionally active in myogenic cells.
During myogenic cell differentiation, the expression of cytosolic sialidase was
increased and an antisense oligomer of the gene, in fact, inhibited the
differentiation . In addition, when the cytosolic sialidase cDNA was stably
transfected into a B16 melanoma of highly metastatic potential, the cells

overexpressing sialidase exhibited extremely reduced metastatic capability.
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HiZ, T0BLLE T 40 B LU T o i 27 %
WAL Twizewd, BUNRME 7LV 7 F=
ME eI & 22 LIEA R L, BFHEEE
T RBL T3 Eidwvw 22w, PSP 5 X b
6 b EEE CRBEMRZEOE T EE SN,
E7z, RBEHOET, REOB LAHONS,
L7235 T, BmERNLEBFCHAD L S 2E
THEHERET IEMNERET IHGCE, B
DOFEENEL, BREDL —BET T 205D
H20T, BECHIILT 20LEBXH A,

GFR wE DR E 80 ICHL,
MTX, CBPic2WwT3EADHFR L H 3
D3 R1PDE I HA R T4 VBEEEN
TWaDT, EWMECHL T —IEOETLR
%3,

3. (LHEHE

DRI b N I O SERETREFRNE (L &

X1 BHEATHRONEFOKRERBNTE

E-S &l z50m//%
Adriamycin 100
Bleomycin 100
Cisplatin - 100
Cyclophosphamide 100
Cytarabine 100
5-Fluorouracil 100
Melphalan 100
Methotrexate ’ 100
Mithramycin 100
Nitrosoureas 100
Vincristine 100
Vinblastine 100

FRES2IIHTE/N—t b

BRBIRE O GFR
10~50m//% <10m//%

100 100
75 . 50
50

100 50
100 100
100 100
100 100
50

75 50
100 100

100 100
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oha&dcky, LENEELWSERTS. &
B O ORI, DHRNCIUEINED E&
PREFEEZICHARTOZNEZEOERIEAS
nzwds, FEFCLCNERO g RBuXE
TOREHOETICE I SBERTRAON
Y, Fi, BERETCIUHFHEIOETHA
S5h, ESKLEBENIIZZY —F YA vDkieE
HET L T B EREMDSH 2 DT, MEHIITiRE
&I, ¥ anthracyclines D LEERTIC L -
TrEREFE2 3.

HBRDS b, LEEOBRICEL»HD )
& v & b D O3 anthracyclines T & % 23,
CPM anthraquinones TH & &N THY, #
DiE»5-FU, 7Anv7 7>, MMC, CDDP
HLBUFROTRELERI LT S,
ADR iZ & 2 BB OLEEIREEEKERED
DRFEETH 555, 60 BHEDERE LY, &
BIREHID 0.4-9 B IHRET D LVIY, 20
7z ADR O##5 &% 550 mg/m*»—E0 H
TXHZ->Tw58, MRUETCRBEEE
300 mg/m?ICHIBT 5 EBEFLWEENT
W5,

Anthracyclines 885 3T\ % B &,
KERE BT, LEHEOFMHEHR O
WEDZVIIHIEOEELE—H e LU THE
INTVE, ZHICEbE, ThoDERNIIE
HENEEL D 20 WA LETLABE T
IETRETHBHELTWB?,

4, FHBEE

IS 5 T EIEER S & CIERD
HRFHEICE DL FHMEDETSH D, i
fa - RIMAE 3 57 E B Z(A-aDO,) DL K % &
BEETHEDAOND,

MiEd 2 FHHR T 2H0EF I BLM, 7o

<4 ¥ (PEP), MMC, 7Anr7 7 >, CPM
BELUNUsHHTI SN T W B, KiHH
DLF &7t - Twvw3 BLM, PEP OffigEH (fhiR
HETE) ORFEHEE I T0RUAETELSHEMNT 3
LW, BB LRS- T ALHBRBEED
ETLTWwRZLHY, i, BUHHAEMMN
KBRCEBELTWAIHEEIZLOT, ZhbHD
EHOBREICEI—BOEEVLETHAL D, —
D EZ e U THifiEEE(DLeo) S IEE B D 80
%LAT, & 5 v i3 Bk B K B E(Pa0,)70
mmHg PAF, % 7213 A-aD0O,%% 20 mmHg %
HZ2 2L RBECRERECRETRETHY,
PaQ, »3HifED 20 WA LR LIz kS & &I
B BOHBEIZRIEL IS 05k 0,

5. FFeggE

FIRD & 5 i, ME»HEDRBFHEZODL D
KEZBFERIVBEVEELONTWAEDTH
3%, EEE CIIFFROBY, FlKEDE
THASNS Z EBENDT, EYOHHIHE
HPLTwEbDEEZONS, LIdoT, B
BECBOTIIEEELERL, hoFERHE
WCHEANFFEENFIRLR TV LS EICED.
AL YR (N> CAdCR QRN
FFRREREERCB U 2VEROREETEICHE
L, PerrynBR 20D &I RIEEX HIF T3
DT, BRBIBVWTLSEI L THSS.
6. ¥EREE

EEE TCRBOERBICHN, XD EELR
EREENFEEL, TH, KREOEOENESE
W& BBAKRDI:DTREREREEL I EDH S,
MWIEE £ 12 MTX, 5-FU, BLM, ADR B8
& U vinca alkaloids % K DR ERFICE LR T
v, Gelman 5912 i, MTX &E5E0DES,
ERECIIGFRIEESHIRSEERFHTHL T
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EEPSREREOREE A

K2 FHERZERCSUIRNBRNORBEZTE
BERSBIINT /-t b

AERFOIREE
n o' A
Bili.<1.5mg % Bili.=1.5~3.0 Bili.=3.1~5.0
LU 3 fed 4 3 Bili. >5.0
sGOT<60IU sGOT=60~180 sGOT > 180

5-Fiuorouracil 100 % 100 % 100 % Omit
Cyclophosphamide 100% 100 % 75 % Omit

Methotrexate
Daunorubicin 100 % 75 % 50% Omit
Adriamycin® 100 % 50 % 25% Omit
Vinblastine 100% 50 % Omit Omit

Vincristine

VP-16

Bili. : bilirubin

bIEEERERT, EELEET L),

Glucocorticoids i Z DEEDEIE * £ 32,
7. IEHE

EEE I IIRERIC VRS TN S Z L id
KHFshTws, 20RMMEY 7V ¥ —T
HMENEYL TR ED, HE2WIFET #HE
IR s~ S— T HE ML
TwaEZrrHEINTWBE Y, FEIEZTH

faOBEERHA I L sl RBOEETH 21,

27077 —YBEIUNKESYHRBESHRE
TREEXhTwiRnEWnS, IL-2%2EDY
YERAA VFWEEALTWwS, LizdhoT,
EEREICNT A v RAA VEEOFRMEIZE
ERISEBF2IWT—A M BELNEIZNES
PITE B, '

§ =1 ey A e S T ICIESY: S 783

ERETIIERO & 5 HEEEAEY, KE
BieoT ks —gsm s LTIEfahTtwa kL
S, EYEECBOLWCRNZEENRENT

HE2ETEERYHS, Iz L, T0RLLED
AML45 @257 /vy, Ara-C BL U6
-TG vy x> full dose &, BERELHL
Ty YA Y TERERCER L RERHER L
Kahn 5'90##&Tit, CRERFEL Y % » 4]
KERASN TRV, 2»BNORRET
BUIETE 60 %, BE20 B TRIBICELLEX
Thy, FEEFEHEB L UCQOL 0ED & &
THBRETERTWLI DS, ERHEICBY
TREBRSEEZRUILVIAVERVBEBRETH
5ELTwW3,

B LY TF V7 = VEEIZ, SHET
bEBIRIMREORE R CWEET L, 2
EHsridEnU EOBEOBRESED s T
W3 A, FEMEEREICOVWTRWERERIZ
BonTuin,

Gelman 5%k 65 LA E Db FERHITH
R2FEENLTOERED 126 2RI L
TCMF v o X OFERIE LT, SEEEH
TRE Cer EICE U T MTX, CPM E %%
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L, 5 FU % 600 mg/m?% 400 mg/m*iZ & &=
LTt L& 25, ZRhR, Z=RhEARTIE Mk
licZid s e nixro73, BIERIZEEER
TEL, HEREFRTHIEAShE» o7z LW
5. IO kiR, FIIEARZEREIC B,
TIESEBEORE L U EFH RS EDOHAE
Wb, EEETH full dose THRES R

5 - REE RIS B HEE BT, BIERO

EEAE RSP IR EERBTLELDTH S,

BAIRERE VLo Th, ZThOBEFIZIZES
HH—ELRW, 65K D AML 832Xt
ToORVEMNZLOE LT, IFEETTHRE
URER IR IS B2 O cytoreduction 21772 9
HEETECREIDESNT, 2EEFHL LS
Nz o7 OTHEELFERE E T3 CR58 %,
HEEFERIT %), 0L D EBUEERCE
MoeDfiddhrofceEmanTnil, %
72, 65 LI ED AML & #3512 Ara-C K
BLOBUVY X OEEEERA LIGRE T,
CRFZHTE TE VIR T, BREEGHG]
%<, 2L L TOEEFEERCEEZEZAOR
ol bwnHe,

EEE IS A YRR BT A A
{, —EDRBBIZEL TR LORERTHD,
FHeohEEBOBEIIAVON T IEROR
HADhhro BB B LI b D EER, &
ETL8E IR Eh22H5, Lied-1T, 5
EEOEMREOEH L - THRIkTIR T
FEEREO L DT RV, BMEEDER, €&
EZHe> TRUTOREFIIEEICAND N
ETHadH120
(1) EFIRZM G ThH-> T HEFEZ

WO H % EECEIRES, /NI EE,

SALER, UNEE, FUm, HEHER O

FIRE EEE
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PHEV & HEhTw 3 o EEE GHLEEE,
JE/ANBRIVERE 2 ) L TR 2 ie
R IZIE O kv, Lal, TOkI Rk
BTHEMCIDRBEEERT I EHZD
T, VYA OER, FAEL SBEFTE I
RN THRETH 5,

(2) EEE TIE—RCEESRBEIMETL T
52 EMELDT, HEMOSBELREEL
ZTHEE DO TEROUEB L U AEERE
TRETHD, Fiz, HEIITT 5 EIHEEH
BED RUL (FRC BREREE D RE) 3o &
WHARTEODT, HEI—-ARICBT 2%
BaEERF v 7 L, FREHIGLETEOZE
FEEMERETHD, ZO—HIDTIX
ERGINET AR

(3) HEOBEMEFIFECT L TEESLLIIHILT
5. mmE CRftoOFREB I EREEFER
EHLZENEZLDOT, FRFHERICEC
fe Rk (s E, G-CSF, 5-HT, %%
HHETHEI 2 &)L BETH S,

(4) BRM iR I ERE 2 A 5N 5 UE¥EHNE
LI T 270 DFEREDO—2TH % 23,
I[FN, IL-2 2 Kl # hBEEEWERA® S 2
DTEEDLETH 2,

; BEHYIC

i OFEEYIR RO R EH AR,
T E R RERE O 2L & T 5 RIGEOH
WOFZTHI, mmEDEYFREL Lo T Y,
fFEER I T 2 Z OB 2T, BRI
SEEOE L ZhOFEYRICED 5F 2 T
{ NE T, biological age #EHTNETH 5,
L7:035C, EFNC L > TR+ ohEEE2TR
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Outcomes of patients with hepatocellular carcinoma detected in ultrasonic mass

survey.
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DRV OBEABFEELLILRENEZ O,
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EFNTOEWIBEIE, SEIRRLU LS LHllnEst
PEOONNIHOEELZH T2 I L IIRAETDH S
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ous hemangioma & capillary hemangioma O#ffa{& -

DB DOWTIHASHIZT 22 LIFRARETH -7
2, BEZERCBOL THEE DRSS LENSLEE SN
2ZLREEAERL, EBOBERADIGAIIHEE
BuEEZOHND,

Summary

In order to clarify the cytologic features of a hepatic
hemangioma, ultrasonically guided aspiration cytology was
performed in 17 lesions of hepatic hemangioma.

Cell clusters of fibrovascular tissue were observed
against a backgroud of numerous red blood cells. Few liver

cells were observed, because we aspirated at the point at

HA R MR 23

which the tip of needle had been inserted into the tumor.
Cell clusters were divided into two groups. First, the clus-
ters were characterized by sheets of spindle-shaped cells.
They contained elongated or round nuclei. Cells with elon-
gated nuclei were considered to be endothelial cells. Lumina
were observed in the cell clusters, indicating a vascular
nature. Second, the clusters consisted of cells containing
round nuclei without elongated nuclei. In some clusters,
factor Vil revealed that the cells with elongated nuclei were

endothelial cells.
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*Postoperative liver damage,
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BRECRERERSIE T CEEEREL, BMMIESRRE CIGORBEREL 2/# 5 Hat+llc Mo
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JIEFEE L7, AFP EABRIETRESS (HEBRLBV IO FRTIR TH 2 BFERWE 1 £

Key words: «-fetoprotein, early gastric cancer
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BEEIZLD AFPOREXKRI LI DT, XEHE
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Ei !

BE TR, Wit

FH BRI

KRIGHE, B (Rl R& kL.

HIRE RV IESZ2 LERETCERDR
W HBE~ABE L 72,

PERFTR | B O CEEMECFERDOER %
fifAL 7z,

AR RERE EE~—77—13 AFP ; 990ng/
ml, carcinoembryonic antigen (CEA) ; 6.8ng/ml,
carbohydrate antigen 19-9 (CA19-9) ; 64u/ml TH -
7z,

B X R | BRSNS EICEEN 2 o DEHEE
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B ERE 2R LRV EE 2 O EE ot

<19952%11H15HZE > IR KL © B B
T981-12 ZIMEEEFFEFEHFEHL4T—1 EHIEST
BAE Y -5

Fig. 1 Upper GI series demonstrating a protruded
lesion at the cardia (a) and a crater with round
wall at lesser curvature of the antrum (b).

7z (Fig. 1.
AARSRE | RERESHE TOREIIHEICRE
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Fig. 2 Abdominal CT scan, A poorly enhanced
lesion (T) was seen between the left lobe of the
liver (H) and the stomach (S). Metastatic lesion
was not demonstrated in the liver.

Fig. 3 Macroscopic appearance of the resected
specimen showing a shallow depression and an
elevation (Ila+Ilc type) in the antrum.

i wgEkrEg T,
ORISR - Tz,
CTHE  E¥CT TR EEMIKKRDOETKE
AINEHE FHET 2EFHB D EE I AR ERRE &
Forz (Fig. 2). FRCEERELEIMRIEZ SN
ino iz,
FHARR | EE IR ER R cuEL, CT T

B A OREIL I8 TR

73(733)

Fig. 4 Macroscopic picture demonstrated moder-

ately differentiated tubular adenocarcinoma
which was growing medullary with a distinct
border and limited to the submucosal layer.
(HE, x60).

BRonfFe8/NS#EoMch2ERIB2EHT 3
INEEY VORETH o T, 1EC 4, 5, 6F-DYU R
HisERXL Culed, FEBIIESR T&E 2o o7, H,
P,N,T,, Stage llla CTHIFIEIGIERAT (D)% MEITL
7z, »
EXRRIRATR | WPIRTESHE i B L EERER
KRR LBRREEENOEE*ZE o - (Fig.
3). /INEY UETIIEREIem ERL Twz,

&R E BRI O AR L LR O ERER
ENFETESYIAF CTORBE TCRERHBEC £ TF
T 5B CHE AR 2 EEE sm OF R TH -
7z (Fig. 4). BICFHLIBET S &, AEIEL S
clear 7 cancer cell 2 SR E N TLHFEEEZ (F
» (Fig. 5a), ZHRWHREMETY > SREESHIEL
— RS EEEMU OB 2R RIS (Fig. 5b),
EARIE S VTR CHRBRKO B R 2R bR
#L L7z £ Bbh B FRS WY BRERICEHIL D/
tEE 2B S (Fig. 5¢).

IR IR R | P AFP §iik % o 7o Sl A
Zvfry (Streptavidin-Biotin ¥k) T2 iR O IR
HEOABELWBEREEL, AFP ZE4AL Twiz
r#Ez 50t (Fig. 6). JOAFP 2EEL£LTWw5HE
BE 32D 1B bl a2 wINEEE & o 5B
¥ HE QG L HE T 2 L FFHRCEMN T 2 8%
OIE R B L T 2SI —H L T, EBY X
HiZ R b iEMld s F46 T AFP R idEHTh o
7z, fiCEA R TREFNOVTh O L BIE%E
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74(734)

Fig. 5 The adenocarcinoma including the moder-
ately differentiated part with clear cytoplasma
(a), the undifferentiated part similar to
seminoma (b), fqoderately differentiated and
more eosinophilically stained part with granular
cytoplasma (c). (HE, x280)

g o8E- i 45 L. ¥
SRR

wL7z.

iTEeAEE © T s AFP EIZEELL 1 E2 0 H
BHEBFEOKED 23, M CEA EaPR LAE
M H 57 OFEICRBERERCH S (Fig. 7).

a-fetoprotein EAEFHHERD 1 41

HiHst=3E 29% 3%

Fig. 6 Immunohistochemical studies demonstrat-
ed that the cancer cells stained positively were
localized in the part of the tumor with eosino-
philic granular cytoplasma. (AFP stainning, X
150)

T

Fig. 7 Changes of serum AFP and CEA levels
before and after surgery. Serum AFP decreased
to normal after operation. However, serum CEA
increased gradually.

OP.; operation, pre ; preoperation

1000 .8
17
800 6
E 600 ’ {s §
£ 14 2
200 ~ CEA} 12
11
0 —a 10
5 7 9 11 13
(month)
: z B

AFP GRS X VIR B CECBEE SN B BN
TH5, FREMECHERETOEELEINSL I L
19644F Tatarinoviz & Y & B & h, & 5219704
Bourreille" S BB TOIELE I NS Z L 28
HEL LA T REFBHRE SN XSk
7z,

19744 Ik 5 Vi £ E & T576 0 AFP it B
PRI 2T LB L L TAE AR 26+ 2 AR
B2, 3BOBITRECHRBENICE MUK
EEDFHRRBTH o7z, E1198545 0 F E 5238
FIFMIZIRE S h S ER A CEENIC AFP O
JBEEEBA L 2 - fERI R [0 AFP 551, 000ng/ml
PLEDFEBI60H % SCRRRVICEE UINEE S D& L 31T
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19964 3 A

FRERER ThH - o208, HBE TESMEE 0% &%
kDI ENRL S Tz, SEELIZ1985FELIKE
DEEF) 2B L - R AFP O ESEN/FIESEIA X
NTWHEERNIZ86H (EITIE63F, FHAE2SS) 2
Zlz, BT 6 1 4, FRIZ2~845% (FEIH63R)
THEITROEERIZ 2, 3B0%% LD, BEOE
EIFIFRRRTH - 7o, MBI HMERE B LED65%
e, FHERIRE LS AN b DN EHED
Epoleds, ESHME~EHMMEE TTRTOEBR LR
s, AFP EESAIEENC U E AKICEET S
DTIF% { ZDEEREBEOF TESEL THEFELES
EETIHMRET B L ORENE D, ERED
AFPEXDERIFERREOEZ BB O TY
DOBMAVER LD ICE>THRE S, SEOERTIZ
AFP RE L B Ok 2 Eoh bl Tid z
Uiz AFP JEEE DESEE» S YV SEICER L
7z AFP SEfBRa hk o b DL Bbhi. 7,
=S R & BTS2 246 068% % 5 D I
&R e - Tz, NS ViziiE AFP {E251,000
ng/ml U EDBESE LA EBFEREHEL TV E
&L TWBH, SEOHEE TIF1,000ng/ml LLTFT
1358 % MFFER 25> T Wiz DXt LL,000LL ETik
81%TH v it AFP {HRFEBOFEDIEIELELT

75(735)

EERD EEbhi,

—fi i IE AFP EOHBIIBEROFRHCERTH
2rEbhd, RESYIMBCHESEORAL &
b Mg AFP fiz 2% 3° % CEA, CA19-9fE45 F
AUIER 4 L AFP BRIz S 0LEEER RO 20
BEODEEY—I—DHEBICHEETRETHLEL
Tw3, FEFTL FHEELTmE CEA EXE »
2 CEA O#HBARENH S iz - »MiE CEA (&
WL TAERELRERESHE L Bbnd:,

AFP EX BRI ETEOESN IS S FEFD T &
 BHARBIOmEIZD 2w, KFREFI2FID S b7
MOHEETELIPICOVTE LD S & (Table 1),
M7 AFP B ETR ISR TEV &£ v S EmE %
{, BRfrTixfIEse, BEERNREBEZED oS
Mot:, FEERTRTHsm TY U EEBPET
503100, FEREE T2 748 L AFP 3
A BRICHARER» S ) v/ @R iR T 5 EE
BbHotz, FEIZ1TEURDOETH 24, 2 EURNDS
3BIERRTHoT:. Péo THREGTIIAFEEFLE -
LIEELRARERXET L LEBbhi,

. X &
1) hogE i, RHEE, RE#HHEZ» A~/ b=~
HEMEZELISL O o-Fetoprotein BBfEIC DWW T D

Table 1 Reported cases of AFP producing early gastric cancer in Japan

No | Age | Sex | AFP(ug/ml) | Location| Type metastasis | Histology | Prognosis Author
1 73 F 187 A Ma+1lc N tub? 2M(a) | Takahashi 7)
2 48 F © 2,780 C I por 3Y 2M(a) | Yokota 8)
3|54 | M 58,479 A Ha+Ilc | N,Li Lu pap 3Y10M(a) | Hirato 9
4 | 55 | M 39,000 - A a+Ilc N, Li por 7M(d) | Tanaka °10) -
517 | F 187 A Ha+Ilc N tub2 2Y(a) | Ohota 1)
6 62 F 146 M ~ Ia N, Li por :10M(d) | Chang 12)
7 59 M 4,800 A Ilc N, Li, Lu por 2Y(d) | Chang 12)
8 65 M 1> A Ila N, Li pap 1 Y11M(d) | Chang 12)
9 58 M 91.3 A Ila+Ilc N, Li por 5M(a) | Kato 13)
1061 | M 125.1 A Ha+Ilc por 10M(a) | Takiguchi 14)
11 60 M 44.9 A Ila+Ilc N tubl 3Y 2M(a) | Kubo 15)
121 72| M 21.2 A Ia+Ilc Li por 1Y 2M(d) | Kubo 15)
13 61 M 51.2 A a+Ilc por 1Y 6M(a) | Kurita 16)
14 59 M 53.1 M Ilc+1la tub2 1Y 4M(a) | Morikage 17)
15 79 F 990 A Ila+1lc N por 1Y 4M(a) | our case

Sex F;female, M; male Location C; upper third, M ; middle third, A ; lower third

Metastasis N ; lymph node, Li; liver, Lu ; lung
Histology

pap ; papillary adenocarcinoma, tubl ; well differentiated adenocarcinoma

thb2 ; moberately diffrerntiated adenocarcinoma

por ; poorly differentiated adenocarcinoma
Y ; year, M ; month, (a) ; alive, (d) ; died

Prognosis
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76 (736) a-fetoprotein EEALERIAFIED 1 f Hifstest 29% 35

EE - CEHABEER TR LELT—. BOE #FE—. HY 23 88:696—699, 1987
20 : 376—362, 1974 10) He B, KEZES, #8  EERIZ» | FFWPIAREE
2) H &R, KEHE, AEMHERIEDL a ek & U AFP EAERONERES., HE
fetoprotein (AFP)EABFIED 1 Fl—ZF 114 SESEE 49 81—87, 1988
Plorkst—. ILEE 38 :1204—1208, 1985 11) KHFE, &4§ &, R#ERIE»  AFP EEAE M
3) BENESE | BRI HKY, ETE12K, &7 Ol a+ 1 c WEHERD 16, #H+ 12:1753
AR, WA, 1993 —1755, 1989
4) Tatarinov YS: Presence of embryospecific 12) & EN, KKEL, FEG—iZ»  AFPELER
" alpha-globulin in the blood serum of patients HBREOBERFEENSE. BAREE 91:1574
with primary hepatocellar carcinoma. Vop Med —1580, 1990
. Khim 10 : 90—91, 1964 13) MBEES, KT—%k, R HisiEH - FEB e
5) Bourreille J, Metayer P, Sauger F et al: Exis- 7z a-fetoprotein ZEAEM I a+ Il c HEBHABEE D
tence d’alpha toeto protein au coursd’un cancer 16, H¥EASEE 23 1 2624—2628, 1990
secundaire du foie d’origine gastrique. Presse 14) O &, 0EMH N ELmEEH»: Alpha
Med 58 : 1277—1278, 1970 fetoprotein ZEA R B R D 1 . HiEASHE
6) MMEBEER, RAZH L LEMEEERBR L 24 : 2206—2210, 1991
alpha-fetoprotein EAB&ED 1 #, H¥FHNA S5 15) AfRRE, & &8, INFHEMEIZDL  AFPEA
26 © 847—878, 1993 BRBEED 28|, HHERSEE 89 :2047—2051,
7) HBHEK—, BRESR, ITE 8iZds  AFPEA ] 1992
BEHEBEMD 1 #l. Gastoenterol Endosc 27: 16) H &, &IBRE %% 1LY E ! alpha-
513—521, 1985 fetoprotein EAE RIABEED 14, BLls 28:
8 FFRMF vk &, MEEE> E a- 203-—207, 1993
‘Fetoprotein BEEE%* R LI BEO 2 Sk, 17) F AR, SAIFRE, sFHHABHIE » © alpha-
JRE LSRR 4 - 429—434, 1986 fetoprotein E4 1l c+ 1l a HEHEEO 14, H
9) B B, BHRLEE, HFACIZ, I AFPEALE HANSEE 27 1 1800—1804, 1994

BOBKREZIRN —FRBIcB10 2 AFPORE

A Case of Early Gastric Cancer Producing Alpha-fetoprotein

Tsuneaki Fujiya, Takahiko Ohgoshi, Junnichi Mikuni, Yoichiro Kakugawa, Yasuhiko Kamiyama,
Tohru Sugawara, Kiyoaki Ouchi, Ikuro Sato* and Hiroo Tateno*
Department of Surgery, Miyagi Cancer Center
*Division of 'Pathology, Miyagi Cancer Center Research Institute

A 79-year-old woman was admitted to our hospital for surgical treatment of gastric cancer. A
man-fist-size tumor was palpated in the left hypochondrial region. The serum AFP level was increased
to 990 ng/ml. X-ray and endoscopic examinations of the stomach revealed a lesion with a shallow
depression combined with an elevation (Ila + Ilc type, Japanese classification of gastric carcinoma), on
the posterior wall of the antrum and a protruded lesion on the subcardia. Although a round tumor was
revealed by contrast medium in the subcardia of the stomach, liver metastasis was not demonstrated by
X-ray examination. A regional lymph node along the lesser curvature of the stomach enlarged to 70 mm
in diameter, which was oppressing on the subcardia, was found intraoperatively. Distal gastrectomy with
D, lymph node dissection was performed. The main pathological feature of the gastric lesion was
moderately differentiated adenocarcinoma which was limited to the submucosa of the stomach. Positive
immunohistochemical staining of AFP was demonstrated in about 109 of the total amount of the cancer
with eosinophilic granular cytoplasma. The serum AFP level decreased to normal after the operation.
The prognosis of the patient with AFP-producing gastric cancer has been reported to be poor because of
advance of the disease in most of the cases, but this patient is alive without recurrence 14 months after
surgery.

Reprint requests: Tsuneaki Fujiya Department of Surgery, Miyagi Cancer Center
47-1 Nodayama, Medeshima-Shoide, Natori, 981-12 JAFAN
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EAR L FM

FMiF

BE Rk ER 73 tI Bl *

EFRIEH - IFARERX - SRRISAEVY—BRER

=5

P Bt BR STIBRAT (3 BB BETE (2 & W TS IR PR E R YRR T
(TUR) & BEBLSIRIOIRRAIZH Y, € OFHER
CIESLOBKRELFH D, BEOEMEIZEITS
neo-adjuvant therapy ML, ¥ DEEIRICL -
TIZREENO—H & BAIBRWTOBEIC & 75 D ATREME
EREL TV, BERSSUBRETIIROFiE
BIZRIBRINEORER & SRR THRIRICENL 12 F4#F
FEAKY TH B, ZZTREESOFNFELEF
JE %8 - THRRITT % & HIZH H 7% neo-adjuvant ther-
apy HYHIBL TV BIRAEDZEMEREMEIC N T % 5
BEER A ENERIMT O FMBSIC DOV THEEL 1=,

F—T—F | BEREIVBRN, T, BEHESR

[T BHIC

BEDLER IR O FIZIT L A EDBENER TH
25, 0% IREEN Y (TUR) k-
THHERETAIENTEL D, —RIZIZEM
RO E TUR TIIVIBREHE 2 BEERE & & 2
STV 5, iz X R PR EERE B OB IE
SEEDEHEE, TER CORMERRIARRD X
WHEIREEZ SN TV BN, BEEBENEC D
WTREROADPNBZ LI A TH S,

EEMENEREN E L TERSREOES L&
Zondh, BHUIERZLEREDS major sur-
gery IZiMH 2 > e WEBE R, FiEnE TELSBEHLHE
BRERNCRBLTw S X RiEE, hRER
BrHET2REOBREMNFIMELE LTHITESNT

* Partial Cystectomy
** Masa-aki Kuwahara and Tatsuo Tochigi :
Division of Urology, Miyagi Cancer Center

WaY, BEESEHEORETHY, BEET
BT U REICERBL TWE I ERNENI &
o S FEBANCEH A YIRBfTON T DITHER
Tikd 355, BECIEEEECBLTH BT
SNAEEIEML TS, ZOEEICIE neo-
adjuvant therapy OFEMNHEEL, Zhick->T
EEMEERRE D stage down BSHIFTCE 3 X i
ol Z EDBIF 5B,

S o (IR B LIRS RS % A
L 7-BhiEfb3# s % neo-adjuvant therapy & L

THEFL T w3, HREHERES QML + 2

BECIMROREEEERL T 40Gy 2 ERL
LCHRIES L, Zoficy X755~ (CDDP
70 mg/m?), £y (THP 30 mg/m?), A
FhrFE—F (MTX 20mg/m?) % 2~3 20—
AMTTT . # ORIBICENEESBLERO 2T
T DOREFRE D o 2fr VIR » 2 REL T
Wb,

— JE 27517 v Be—————

—RE B FMEICET TR ZATH D
5%, #E 5 D neo-adjuvant therapy FfTE O
WROBHIUTO 3 EZHEERITHOTHS :

1) EENEGRED L VIREBERIZL-T
T3a UFClEsSRclHo»RERESBL
b o,

2) ¥IF, BEEE CHER OEEEZED 3cm
PUF,

3) EEAEL D 3cm LI EEEN 7SRO TYIRR
LT iRz 200 m/ A EOREMA B AR
TE5bH0D,

B, EBISEEDEREE X 223 TESI b b A

Rl 48/13(1047-1054) @ 1994-12 1047
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VLA T3b T LEOEKEEEIZL Tw
NEFRBCIC SO TV 5,

BEBEEEIRNLIC D W TIZIESD £ 72 (3 HIBEL i
LB TLOREERICEIZDbS R0, L,
BEDE = A ER AR CIER R 2 8 2 T ROHEl D BB R 12
DT TR L 2 i o2 nigs, mEREN
YR 2T NEE SR WES, & 5 NESEN
IO EE TIRFEENIW & THRAYIRIC 1T EE N H
D, IhoREBNEEOBELLEEZI TV, 22
TITERE S OREEBENE 80 2 BEWES O

FirFEzFLIcdR 2,

1. fi7AT biopsy :

HERFMOBE AN LT, Bt riEy
% F T H AEMTET O multiple biopsy & K 5§
ZERTER, Al ~ 28I 1) EEAE,
i) EE&ELD 3cm BENLEATLET, 50
4 @Ry, bi) BEESRER, =&, AHIEE, e
e, TEES, FUEEO 7 EHRT GRABRFRIRICFLR
DEREZRITL, BE (—) PMERshTniid
BT %), OF 12 BATOEKEITY, YIRREHE
WEBPERLTWE Z L 2ERT 5, Neoad-
juvant therapy % HifT U 72F5IC IZBIGREZ IR NER
SRECINZ, MEBFINEEDR - EEFEC s
T 5T REEE OZ LR B S 7o I EE A
@ cold punch biopsy & BEDEEESE 4k % [EIRFIC
fToTws, &8, BHESEARICIEER
Biopty (TM) 2 (AL T %, FATIZHEAFHE
B L EZE L SEICB W THTT 5,

2. FMETORERUBBGN—F 7

R LD 3em L 5O TEIRY 2 OTHE
HICEEERE S 250~300m! & L CELSEE
(TUR) REZRHOCUEGO~—F > 7 %217
Jo BBGITFRHRIEIC L > TUHL 720, R
L7z 352085007, XFEIELLVD
DTIEH 5P IEMHEZ VIR LB RIETH 5,

0 FfR O ]

BEXUVOAMCEE L, R S TERE
PHEHBT S, BEEFC T —HT—FT %
BEMHNICEE (§ TC8hATFT—FLAEZEBELTHS

1048 E&i 48/13 @ 1994-12

BERHLUDA VYV EBETEMA 5
WHRELE, FILuAT—FUEEE) T3,

X1 EEDE
BEE T & DEVE LI E 2 T ETEIE %2
3, HE*HLEERBEEIET TS L, TATHE
A ERIVE LB THcUIEE L, BUEEE (Ret-
zius cavity) AN, IThEHAT 3,

X 2 BERCRIEERR OB & RO YIRS
PIsR B D BERL AR % HBE, FAKT 25 (MTidAE
DBEETRT, VIRERLS PR OB E 12 3 F{ERER % &
BT 2) BETCEREZREELCMET — 720107
AVZrT—vavredd, KT, BNESCER
BEMEBER Lo BEEERVYT 2,
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3 FEEERID L OERE

A —YERErAVCMEREEWCESEL, BE
BIEERE S X VEROBEEERE = R2, 2L, B
BEOBEBESEOEE, UV EEROBE, BEXoF
HEOWTHEEA»SILBET 5, KT, BEEE»
S OISR & BRI s Al AT T, fiAB LU
BHED B, BEEIERTA CRERRRT ClEE L E
EENRTWADT, ZOWOFEEIIEEN, Aot
EMERERAL ST S (B2 2EIC Z DEE
T 2EECRERIBERET B /20 B EIEER
(E2)nt BALYEBEERCA»o THEET S
),

4 ) EERE

D RIS R ENE VIR AR T LT 5173 A
BbDb oo, V) UAFHERE R TR ERCEND
HEEsnsE» 0Dy, BEXER RE BE2 0O
BREMR LR TE 2 2 L0 5 ) Vo SEiERE & SR HETT
LTWwd, U  EghE idREERNCIT D Ak L K
HZIT D HESH 50, BOBEBREE*&/NNBICT 5
T DI BN D SHETL T w2, X dERIOB
EECREROY >V @EHE L, ERROBEETI
HRIOFTERT I, ZOBRERCREFFAELT -7
EhFTCAV Y F—varkd b,

B & DRE, M CRIBEEIIRESIC Y >/ Ei
EBSEnEBbNBBE TR I OWOIE ITEE
L, SEEEIRY > 8, NEEERY /3 5, B
VNEERHEL TW S,

o> TRE BE WIBEEER B
HHENEL AN, BRI - BRI ND, &
ZCEESEERMAEHICH 258 3RS OEEFH
B, M2 T 5, ERcaEsEsdn, EESHMASH
TOLRREREE LW EEZ, EEEERERCH
UTHBEZHED D, RB%ED o TEHVIRRLHTTE
25 CHEERRIBEL R A CHEE R ERESL
THEREEBAGL, DB OBRIERBEEN T, BEER
DOEEICO BN R VLIRS, H20EAEMELH-T
bIEEFMAT 2B EERELE N, 20D
B G FRfh T, EEEEBIRL - £ CROBME
B,

X 5 BEBtoHB EEZEOLVES)

EMTRBEEBIUVRECELT - RES| LY
B OBEWEIRICO T TRER & 2 5 TEMARER*
¥IEET 2 (BRETRERE UL, KEROLER
DY L TAYV Lo F—va vk d2), 2L
BB L URE ORIE BN B SYRCRTLE
RIELDHEPREFYESHTEINLGESCINT
BITL, BMWEREZ OBl T 2 EBnE
ThHbo
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I OBFIENEESEERA AT ILAYIBL,
BEEAIE F B & EEED s R L 8, Mo
v —F R BEICEETOBENWTER IR 2L
%, EESENCHELERIIZOEE, ADO
RIS e b - CIMAVIBRSHT TEZ L2 A8 T
HEL -5, BREREHSEL, ZORCEHSTRELT
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X7 UBRICEITEEERS
METOVIBEG ~ —F > 7V 2 FESE L 2 03 S ¥EEEI» &
ERAATERAVIES 2, ZORICAERZ iy
B OENICT L TEAIADLZ ETh b, YRGS
FHWCADE, M7, AL CVBRR+2 LT 51E
SR E N, ZOX 3 %7 — A BERORBE ST+
FREFICERID R TV, VIEEINOICEIBEIR
M7, BOLIWEBRKAADTV—F% 2cm 13 EHT
BT CTEBICAS LS ICHET 2 & Lv, YIRESRIZ
REZEICH L, YIRS CEENEETNIEERE
D EIHETYIREREPIIAT S (EELRES
WO DIITERAALD bARIAZADERANEE L
WS, EEARELID 3cm BEMBTEErAFOES
tumor free &2 O TERBIZIIBWEE L 2 i34
7, RIS E IR THE A 20 L 20
PEMLTW3),

X 8 AR
BEEAELD 3cm OUETYVRT20TKS A,
BOL 3 CREO L EBFRVIRTE2845LC, D
DEIREOARSD TYIRLZTNER 5 2 WIES
EWHD, BEOBEILREARDI L 2B SREHY
EVLEE D, DBOBRFRIREFTUS T 558
ELZOGBERFT RS,



X9 EHImoIUER
HEHT—TNVEODREBERL TESEZHK 200 m!
i BRI A LB R LA L T, YIBREIF & A
A=Y LT hoBENEUIHET 2, WEHECIZ7 Y X8
FHEPTTHEBAL, BRNEOEE*8BETE2
I AFTYBEAEEY L, Ma] OBMIEHSG e —
U7 PG TCYBEERE LS, TV RETENT
B, mELEESPTCENEES], BEL, <—
FUCH - CYIBER I, BEMEYRT 2,

X 10 REFVE A - B0
FREOROEESCENYBGSREDQ 0 258
WIREFYE 21T, Z OEFOREBHEE 2B T
HETREZEDH LD THIZEK 5 DERIEIF L D EE
WHITTLTBL ZEBRETH DL, BHYIRIZHEMY)
BriCHEU 28, REOVPRECE 2EIIERES T —
TNVEEBE LU TCRIELIAVPEETH S, BEHORE
ODREEEE LR ZH S H U oW L 72 FRE L 0 IE
TTHICIRE AT —F L 2BALTE <,

11 FREOYE

RERTE L TR ATIOEWERCYET 2
23, BRUREREREDR S L > THRARUE K
METENE LI, MEMBICEDED 2b oy,
HOMUDRENIZ 6-TFr OX 7Y v b AT —F
B TEEBL, RERBRERTH T —F VICEE
LB, BREAHROR L 252SHIBNT, ¥
BT ERBE AU D & & ) — T CHERLEE & 2
L, R s+ L% RE2H7—717
CWBHMNCE s HT,
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RERBIVIDE L L, HEEERHO 6 BFOAL
BicAVUy bE2AN (K12 A), EX LD
PEELIckIoy VOB EL TS, B
X 4-0 %4 7V VTEEBBT vk 5 3§
EHBERSTEEL (M12B), ReT, =v7
W% 6 EEDRIE I 3-0/54 7 Vv % A TBENES
B THRCELIRET D, S5, 128,
SEEDAIBII 4-0 /54 7 UV THERES LEE T
5 (E12 C)o 2D DBEMADREEALTLIC S
4-0/84 7Y NTASHEERE LEIE 2 fmmL T
B (M12D), REMEBKT LIZOATY Y
AT —TFNIE4-0Hy by ERW, B
B —SEE L%, DR U BB
sHLTBL,
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13 BEBtosESERsY
Bt —EESRAS TS L Tw3, —BEK
4-0 /84 7 Y VTHIBERE L, R»W T304 7
YL CHBESEST 5, ThEREBROLD 3
cm MR CRERASEMZTB L, BERTHRE
Tx—UHT—F V5 BEHAI 100~150 m/
i oEEAEEAL T, water proof 2T
Zo ATV VI ATF—TFTLOHBBEIR4-0H Y
b7y b CEMNEERCEE, BET 5,
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14 FEEEE

BRI YIBRAI (BEBEIEPESOYIER TIImAD DB
BERIEIC FLry— 2B &, KEKEET 5, A
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EL, BlefmE KETEN EEOBECESLT
MERTT 5,




AT R
o X L Tt

RSARELTERE (1R 4 7 R

HOFEMEBICRR D LI BBV, F—0
REREEZ, Fr—rR78ME%EL, 8%

BT ITEENAY 7—T Vv ERRCEEL TW
3, b URENEETNEENY 7 — 7 Ve EY
HMEEE T 2, REFTYEMAETTEITIEME 10
BEIZATY Vb AT =TV &Y EITHBREE
T CREREZELD, Sk sV
LTEESZWI L 3BRLBIIEERT %,

BEBERE W 310 2 MAOVIBRW Q@S Iz DV T
Prout D27 4 7V 7B LS TWwB, Zh
id (i) BEERARE 3cm OEFEBEMSIRTE S
Zk, (i) VIREECTHLZ L, (i) HEEE
TREBNFVEETEL W I &, (VPRI
EIBAT L D BB ORI NA & S —TIEET
bk, (v) TUR CRYIBRTERZWI &, (vi)
+anBEREETHEIL, D6ETH S, KiE
SVIZDITATVTOREHICDVWTEERE
L, REBESYS T 2HIIERNL, BERE
BIROWTRIEFEEETELZWELTWS, B
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/ X
N
T I
V2
SER P
K1 FEREEH (BER 02V

HEia) L HFRD) ORBEES, BH, BEEOSRTRTTRAWIIRY. HRECEROEI#H R
F-VEBROBIEIOAETHA. GREIENRBOE DO TRELR=ZARTH LY, BFTH L
FRIZEDC., T L THERIBERRE D SBMRIBOEZE TH 5.

BIIERBTAZEDNTEED, KxEHL-F2F
BEHTAZEHPHETH L. ZITKRDOERENE
BEROFNINIZFLLAS VI LIZERTY
5. 29 LIEMEOEVIZLY, KFTOES
BOEEHERIERPEFEFLIEETECT
5, BERBTREHEIED I ER*BALEE
TIEET 505, KPTRIZFEEZDLTNIIEZ DI
BERV, ENREEATI00DENEEFISHIT
T, ZOENEIEES EEDLEE L 20K
BEHROFREDL, v v NBEMEERTHEE, &
AP TRIOENDHEIT v NITER LY, K
TIEAL0LE 2 AHIZTE v, LA > TKF
PIEBTAERKIE, FOEHEENFAELTY
BHLBEEERE, TLALEREE LTRYIED
TENTEBDTHAHY, T/, BiZdbd<5 L9
2, BEETELVETFRERIRENIZ X - TEHRE
SNERBOEZBEENKPZEETLEE
213, FHBEEOMME LD IIERSAENORE
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D7=DIZFERALEZIE D HREIZER, FEKRD
SARKICBITTA. Z0BERIE, BEREOKFHE
BEOEAPEEOTELR{LICH L TIEFEIZE -
TWAZ EIZERLTWAY Y, PITFIi, ESWLIZ
MELT, boldbKPHEEIIOVWTHERS Z
LETH,

EERODE X

HGREOERIIZAKOEREZRTY, EEOE
XIIEERE (BEOC, EH1RE) THAED
EEOB L Z1/40 (0025 x m) LIEFITH .
EHREEREDEN

BEOESIE, BE, BELAL (201log, (p/p,),
HfE7FY N, dB) TRENA., T I Tp i
EETH), FEOENZzHOAD 1 Hz D@k
DT BER/ATEE (2 X 10~ dyn/om? = 2 X
107% y bar) #/RT. lbarid BLEFLIRELZDT, %
HEE (p) H2X107REL %S, JHIIHLT,
HREDENILIERE, BREUETH S,
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POINT
cER A/N— %% (Electro-hydraulic shock

wave EH) I IS F L H—CEASNABEE %
TS IICEIMU TKFTAN-IHEEES.

- EEi% (Piezoelectric :PE) : EIVEFICEEE
FERMLTSREBEOEZ R EZHE L, Kb 2{HE
TOEICEERCETTHC L& FETS.

a)

EIJEF

2 BBESWLRBOERRREXREERE

c)
ERIM4N
2 EEE
EEgLLX
a')
SRaT)
LEHE

a) BR A7%— 7 % (Electro-hydraulic shock wave : EH), b) E&Ei% (Piezoelectric: PE), ¢) B ME &
(Electromagnetic :EM). EHIZ 2 > 7o 4 — NV 7 ZEZONEER* 77 75 BOTKPTAN—- I RES
B, BEL/-HEERTRGESFIHLCERTL. PECIEIEROY L VEFIIEER 278N LTEIRECEBSE
TEREN L, F#NAKPICIEET HRICIERBE L2 ME N O HRIEICENT A I L 2FIHT 4. BEROBT k15N
SET—RIZERT L. EMTUHARLEOER I A VICHEBNICKERLRL, BELEIFOLEHICL o TEE
LZEBRICBEREFEL, I/ VERNLIER I LBERLPEVIIKETAILIZEDEBWASMES A,
EEREVSPESINLLNTH L. REL-THEEER*ETEL A2 FHLTERT 2 HE (o) LRWED RS

BTRRTALHE @) &b b,

2. BEROREFE-ESWLERDIC—

TTITBRAz LY, HFRIERIRELRZ L
F-DBEANCBR SN EEIIRETS. B
%, ESWLTHIH S h A L3 L F—EIZIIERT
ANF=PILLBACSRTWE S, 200z
WF—RE L TBUNMEREL W7o s 4 #288
bAETHESN, ERLERTVWAEY, ERICE
ZEBREOHEEE LTI, ERA/NN—VFE
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(Electro-hydraulic shock wave : EH), £ & &
(Piezoelectric : PE), Efenn# % (Electromagnetic :
EM) %% 5. EHIZ, a>F =12 71225
N-BEELXBBEOSKT 7 VIEULAT S
FERBOWTKBETAN— 2B ELLDTH
5. PETI, ELVEFIIBEERELXERNL THIR
EOBEERZESHL, FRAKPEEETHEIC
MBI EE»OBHREICE (LT A EXFAET
5. EMTiE, AR LEOER I A VICEEMNICKE
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POINT
« BHINE % (Electromagnetic :EM) : B LD
ERAMNLNERBRVEEEHRIEVWIIRETS
ZEICENEEIRFIRE S h, BRI ERE.

KB EREDEGAOEZE  BERAERSOFS Y
KEVWKPEEFDIE ) NFBERICHEABEMEH
KEL, EEANOTEF DL,

B AGESOSEALE-4LR (KE1ELE

BEOHEHI -4 X)

i foE-4220
b+ M 1.06~1.10
F . 23~44
3 g} 0.9
F 1.08
BF 1.1
it 0.16~0.9
7 B 11
L. 1.07
x B 4.0~9.0
ik foE—4222
b fER 1.32
vt KRE&ER
SAFY 3.66
B 3.43
EEEH N DML 2.71
A RMINL B 2.40
v+ B®E 2.46
b BE 2.10

KL% 1500 m/sec, KDEEZ 1.0 g/m/ & L TEHE.
1) Goss SA, Johnston RL, Dunn F :J Acoustic Soc Am
64 :423-457, 1978 2) Kambe K, Kuwahara M, Orikasa
S, Takayama K : Urol Int 43 : 275-281, 19882 L h) g%
LT5IH

mrml, BELLEEOLEI Lo TEEL
 EEWICRERESBRL, 34 L ERNA B
CRMEREVEVICRET S LI2L ) &BHRAT
MESN, HFEEISEEHINLLDOTHA. Ih
LOESWLEBIZBITA2EXN %2, #hENOER
EEEDLICH2IIRT.

3. BRROER (T+—hv V) FIE
HEOBRCED KD EHREIL, KELED
WIBL BT EX) 2 HOBROZAKTH
. ZD&)BEDELEEDL VCAREE K

3, BEERFOFEVFEBRL, FRBEERT.
FROIKRFTERLEROEEEET 525,
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BE( -4

BEDEHEIZOWTIL, .

dp=apdu (1)
OB TAH. I Tdp iZEEOBUNES I
B DMNESES, duld ZRICHIET B BN
FORELEE, a3 EE, pIEBEERL, apid¥F
BAE—F 2 RGBT 5.

(1) XLy, THRLEBEEVFENENELR D200
BEFERETHELTVWAEE, L LHEEOEE S
YE=F L Ra pHELVHEILIE, 0200
RIREBENIFA— OB R TS ENTED,
FEAVE—Y UV ADRE L LBEBOREICBITLE
EOERREHZI2W T, & { & Rayleigh D%
BHLNTWD. AFHE L REFENDEE T FhFh
I, LE&+hid,

L/L=(m—1)% m+1)?2 (2)
EB. T Tm={ap)2/ @p), HFL 21
2ONDERERL, RELOEED S AF LI
RE2OWEPI(EIBT L L ELL, BB E—
FUADPELVEE (@p)2=@p)), m=1&
%Y, (2 REVL=0E%5., ZOBEIELER
En ), REHERIZ R V. mD>1 TIEREHERNE
L% a.

ZOBEREREROBINENIRIEOSR)ELT
Hh. —F, ERICBITABEORIMEELD L,
BEKOERIIED I CEELERT L, BEK
BADERIGEBENIELLESZ EPMLRT
WA, L7zdto TERRNDOENREEIZOWTA
L, BRERFOESHFAE VEEE DTS A
FR I EBEDKE , EENOEBH
TweEZoHN52,

I I BRI AN B L BB KA
SBN, IS L0 BN R R RT b
DELTEEAVYE—F AL, BEAL

K=Y YA, SITEHRSOREEZRTEEREL

EZHLBEELYTV. £K0S T T LMK
E8A 15—7*‘/1 ERIUIRT. RiZABL LD
12, RO TEB AL Y — ¥ v R, KicHR
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BB LY -4 A ERBURORE | REBA%

N2~4BTHB 1, RELERGFEVRET 3.

NEBS L E—FARKEEFEFLVY, &, hy, BREUHIVERShIAEZLERLE
G, EREEDEMEMBOEE E—4 2 X3k 3.
a) BRAN-I7HK b) EEAR c) BHINESR
_|_
0
—1 [ N Il J
T T T T T T 1 7 1 T T T T T 1 1T T T 7 T T T 1
0 20 usec

3 BEESWLRICHE U ZEREL LERFEROFERRREN

a) BERAN—7HFR (K= HM3), b

b) EE S (Piezolith2200), ¢) &

ERNE S, (Lithostar). ERIZFh

Fhotesr K~ qﬂﬂjﬁEETf’EﬁfJéﬁ"C iL#% (Coleman A], et al : Ultrasound Med Biol 15 : 218, 19899 X h) &% .

ZELT5IRA)

BEBLAI0RRENEIITEY, T2 Cl3FIRE
WEBTADATRFBERIDLTITHLLED
N2, Thbb, EERTIHEHERRIGITITKE L
BLLIEETLEZELTI, ZRIZHLT
W, B, AL EOBHBOEEA VK-V A
2~4fEDETHY, 29 L-HEBTRRS s
LEEWELLKRELSRBILEERTA. 20

KEHEDOKE VT L5, RISHEB IS IZHERY

TP EINAKELEREL S,

ghifﬁ«féfivk,m¢® 2EIEITE

EEELELTEHTLIOT, HRELERSE
6#ﬁﬁéﬁézauib7twﬁ&yy¢5:
EDTEL, ELIZEFDTEA L E-F AN
KEZIIZHELVZEDD, AFEAEL T, &
PLTRAE S EHB 2 AR O B MBI T 4 —
HI T TTELILIIRB,

EZAT, ESWLOEHETHSHENLHER

DEEIIAG L C2iEEIH A, Tabb, BRIk
BRLTEHERETHAL. EHIFETH b (Bh
BEESFERE), PE, EMIZBETH 5. £ HE
BRINODEBREOBEICL>TELY, itk
Wi (K2a, 2), FEAEMEEFIE L7-E5E (K2b),
EFEL  XERE (H2) O3ENFTORTHS
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4. ESWL [CBIF P EREHD
EEEMEIR ‘
ESWL & S 5ERIC 81 2 HBEERICOWT
X, TORBENL00 MPa il ETHHEETH D,
721 MHzEBOBRABERT THD I Enb, Z
NZEBTA2EREOH AN FE T4+ (ES
LEEH PRESNTELT, BREEHEERIC
doTELEHLTHA. LIZAoT, ThEFhD
HEREOMEH L LEIIREETH 295, FA—DE
BEBTHAVWCEHLLLOTHNIL L LD

FNENOHEEE 2 I TS5 Z L I3Th

ThorLBbhE, ZHHIZEL TColeman 5 ¢
3, BEFE1 mmOPVDFEREINA FO 7+ v zHw
T7THEEOESWLEOFHFEEIIOVTIRET L TW
5. EAEHIZBITAHEH, PE, EMORKEN 2
ESWLH#OBKFEERAKERHIIZRY. ZOMTH
BT HI L, WFRbRELTE EAT) 0
BERSEFNCHESBERS*ETHAIETH
5 (B2 bOEBRER T, MANBRIIBITAE
HERER L PVDFERANA FO 7+ Y 2 W5
BTIPEILL2ERE EDOTEUL TV,
FNFhOESEBIZBIT A% EES (peak pres-
sure (+p MPa)) 3 & U'EE (negaitve pressure
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POINT
-ESWL DERFIRICH U 2 WBBOMK & B
BEEH 100 MPalCET3/ETHY, £/
MHz REOSEERS £ HD. K, [BEIL

L5ENMN) EROBERSEETNIRCBERS
¥HT3.

%2 ESWLBICSUIZEARTEH (BESLUAR)

FEIE (H&R) $BE (+p MPa) SD (%) &F (—p MPa) SD (%)
EH (Dornier HM3) 33~50 16~25 7.1~95 © 18
PE (Piezolith2200) 56~ (114) 5 9.5~9.9 10
EM (Lithostar) 26~44 2~3 50~2.8 7

(Coleman AJ, et al : Ultrasound Med Biol 15 :217, 19898 X h&ZZ LT5|H)

£3 ESWLHBIIISITZESBMEHDIS LA VEE, /SRS, BEE
g (3dm) i b A4 EER (ns) NIV g (¥{&Ens) BliE¥ (MHz)
EH (Dornier HM3) 30 560 0.15
PE (Piezolith2200) 130~70 250~180 0.55~0.78
EM (Lithostar) 120~30 340 0.17

(Coleman AJ, et al : Ultrasound Med Biol 15 : 220, 1989% X hexZE L T5/H)

F4 ESWLBICHUIZEABHEHOLE EFRE (BEBMFRAOELX)

Big (&) & (m2X107%) A& (cm)
EH (Dornier HM3) 1.77 12.0
PE (Piezolith2200) 0.03 12 ~
EM (Lithostar) 0.24 6.0

(Coleman A]J, et al ; Ultrasound Med Biol 15 222, 19895 X WZxZE L T5IH)

(—pMPa)) K217 T. FE (RO LHOH
57) 1322~114 Mpa, BE (RO T HDES) 3
2.83~99 Mpa D #ELFIZH 5%, B2 DIZEHIZ
BUIAGEDOIEL D& (SD:16~25%) #PE, EM
IZHRKEWZ ETHDE. ZOFERITEREHRE
\2B1) 5 gap sparkASgap HIOEENE TRAT
B720, LEZAZENPEMmOIELETH>TD
BEHIEE 7+ = r7ya8ns e 5i2ix, Hem
DRERELEE BT E L, gap sparkiZ L 57
BEOREEZDLDIZOSLOEEHH L L
WCERTA?. 29 LESASICBITAENDE
H &L, EHARICBW T EH BT A0
bOLBRDLNE (BUMREIZBVWTHHIXIX]
mmOY A XeEFTLH280, FAHOES XHEHEHE

602

ENTw5),

BERSOLD EAT) BR &V AMRO-fiEEF
M, BLUERLZBRUYLIBFEAIBITLEER
(MHz) #&32RY. b EFYEFMIZELEFNR
FIMEEs FREXEAZEIZINEEERY, B
X #30ns& 2%, HMEBEBEAEVIKETIZPE,

EAHICoWT

KEEEHER I Y /N—1 (mb, 15EIL 1013 mb,
FThbb125— ) (bar) RIZIZIRE) TEEIRT
WizAs, BRERSIZAA N (Pa) BPHVLRTWE (1
Pa=10 X 10~ ¢bar). EEEEIIIFEEL A H /SR
# (MPa) THRREND (1MPa=10bar =% 10
SE).
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T3EOR/APERIND,

- EERBIBER  HRENIEES L E—H D
KERBELPSNILEENBEBT 5 & 2R
WL ->TREL, BEL 3-8 H THRE

EMORAE H120~130 ns & BRI B LA D 2
sivy, FMEEIEPE, EM, EHDOJRIZEL %2> Tw
275, FNENOEN % ZERE L 72 FERITEHER
HHWOZAINFTF—ErRBLTHwELEDR
5.

EEEBORESZRLIRT. TORESE
PEA DR D/ANE L, EHA R KEL, EMIZZD
hEgIcdh 5. EHOKE SO0 258122 LHT
BWIKERIDER-oTWAED, ZThidHkizh
REEHESHICBITAENOESL EIERT
5LDTHAH, ZDLHII, ESEBOHEENY
ﬁru%ﬁr;orﬁwﬁ@aﬁ,:aLrﬁw
AHIZBARD L) ICHEAORERICOHEL
{Ah. LML HLPEEM&tmﬁﬁﬁ1$w
F-ORFIZLILT, HREENFIO s TREE
IZEL7:%, 05 4 sTOKRY, T0HusDF —
F—Thid b —2MPaDBRERS %> =
EEEEICKEBL TS,

EZAT, EHRB/MNBRETRETHENKIE
Lo HbEREEE LTORESET S5, PER
EMTCIILMEETLIENEEIEBEEKE LToH
ENERTA. L2L, BZEOHEL, £DOBE
B EEEICBT 2 KOFERBHZIREVICL
D, ERBOEFE N BRVEETETETLZL
25720, GBI TREIEDILSL £AT) T
REFIZBIEIZ Y, BEEBICETHEHEIIIEHE
BELTIRE) LH 122539,

5. FERBALEITDERENDSD

KPEBREKIL, SBL  E—F L ADKE i
B ONS BEREIEET AL ZIZEFORET
ENREBOFEFEEZ, BHMEL 2> TRHETS
ZOBREE LTRRT S, HREICEL2ERK
MEETZRA DL E, BIICBITA508E) EE
NHRER B L EHRERIEERY N EATA L
. MEBEBRBIZL > THBESERT 2 (EIET
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X4 HEREGETIERE
HEEMEANAFL ), AEL{EETAHE (2) 3

EREE LTORRKEHEFET L. BEFLBFBUFKF
IR ABICIIMEOTEA L E— 8§ ADEWIC
$h, BRET-HEIRFASNEROMLHEFRET
%5 (B, BBE). L7z T, BREIWBITAERDHK
FITALBY GRS 3) DL LERIZL A, &
O OEFERITEEBANIZIEIT T (4). (Kambe K, et
al :Urol Int 43 :279, 19882 L hexZ&E L C5(H)

BEE, FOEBKRERIIE W CETHEN TR
NS, ETHEOEEHRMZELEHIL 5558
WHBEIEL, Z0B| -8B A BP0 &
2BETHLDTHE. —HHETHE, B L7
Y, BRIEIEEAVE— Y ADKE Y
/NS REENEET S & SIEBEREE 2o
TRETS. ZhhBoEY ELY, ZOHD
LRI SENHERR LB L X ITHFOK
BHEnbltbbDTHDL, EGHDVILE
FY Th, 205 oE ) HWERERBEICHKLT
ZLEDIENFImONTED, BloB 0 hH
MOERBEHICEDEELLND. ZIICHN
r2onELHIE, FRERBMY O L BH
LN, LA, FREFRNOBEROTSEE
Hgo1o0HERLEZOLNL .
EEREAHEESI LT, BERICERT AES
EEBROENETRLERTK, K& SLOBRIE
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REERLTIBRBEhZ A I BREERCEN

BB o) AICH B BBV A®, Bl-3EH B
BEERCES IR EERICL-TREL

Slotk ALK > THBRE NS £V ) DI RS,

EETHD. BBOL-DITIE, HREFTEROEN
EAEEARCIT ) BEFTH L LEIOND. #
BB SN B EERET IOV T, Chaussy
L IEREDFoRVBEIILVENDOT
HY, inviroTiZ8 MPaRitADENTHRE SN S
EBRTVE, 20X ) ITHBIEIC L &AW
PECHFRROICHKEE LTOEAICRET 5L
WA E 2L, ERA/S— 2 (Chaussy et al?,
Whelan and Finlayson'?), & A W i3 /MR IZ X
LESWLOMIEZE? 2L DTS T2, HE
WK PORERICAF L, BUKFIZIKITAH
DWEHHEIZ OV TOEAKEH4IIRT.
—F, EFERIEEECELLOTHY, L
PLBEBAL =¥ ARKIZBRIZEH Tk
ML TWAE7, FRICBITA L) RELRITIEZ
ZEETED, 2L Ens, HEAOER
WEHEBEFERT 5 &, BRZTVFERGICHRPZ
Sh, ERHEEKIIEE»POGNBEEZOLNS,
LAL, HRERFYETF—Ya VEREEREID
T, EEHEF T o2 CHEFESI B2V EV) DT
TREZWIEICEELET Y. FICEA—-BEI
BOELESWLEREITT A L) 2546, 50T
TCIERENETLTWA L) LEETIIES
WCEEENMET L, BThat ko), BEET
LEMICHMAREL LI ENEHShTEY, B
BEEDF = v 7 L & HITHTRET, MEOBERSH %
BAEPIILTE 262w, BEOEETF v 7
ELTHBEERENERTHS. 8510~
SHOERA ¥ E—F ¥ A, WE~HEAOEN
DEIZBER B0, ARORESERSE (B
) IHBERICBESNLILAESIEEINSL S
EBEELTRETH A, NERBED/NFELEET
M EEESRE SN AERE DL L &1, 9
BEAFU7+—4h (BXH) THRETAHILT
HREOCEAZHIETAZ LA TES,
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6 . BHIEC LB IEAEFHRINDEL

ERDESWLIEEIC B W T ARRIRE % B
5L, EHRM/MNRETII2~3cmEF COHERT
BEEPENE L) ICHHEh, $24 0 TRE
ADEIIKERERTII—BIZL T Eghds
ABLRENALND, THIZHLTPEIZL 55
BT, HAEOHBREASE» SHIRIIRITED
L)L TN TEARYPHIREING.

) LIBRERE S22 b FTEIHY
Y—THEEHLITELTHY, #ETIE/ITH
AR T L ERBIC/LEZBIENTE S, HF
BRI AHERERD, SIETIEEOH A X
PHEHRKE L, HESHOREVDY, HBETIE
BIKT/NS CHEDHR /NS,

Z 9 L 7zf&Mm)i% Chuong et al' {Z X 5 in vitro D
EBRERIII-oTHE[MTIONTV S, LI
EH, PE, EMBREOFBAREHAX L EERED
ERroEtL, EMEEDEKVWEAIZIIRER
HOBREEIVWTNORBIIBVTOMALFHE
BEICHBIL, ZOEOIENEESLET A1
DNBEZEILRDZ L, A—DHBRERTOHREE
\2EH, EM, PEDJEIZZ W2 &, HEFAIZEHT
3L &L, PETIIRCEL, EMIZZOHHET
HHI LR EYERMICBELTYS, 29 L7
BEBICIIEBBEROERIL, KICELED
2, BRI BIIAHBEERIROEY, £ SEK
DEV, FLTEHBEDIANF-EDEVER
BLLTW5h, ZnZ &, ESWLIZBWTIdASE,
BAEDH A XARBEICL > THRIIRE 2 #S%
BIRTAIEDPEFTLVWIEEFERLTWS, L
L, BEICRESNFELOTEME-®, Hl
DEBEFETHILIIEELDOT, ERIZIEEIC
HlzoTiE, TREFNOBEOENT X (CEBL
ETHREBILHIAIENLETHA .
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BEREDITE R AT EIE2K
CT . MRI L& L T

& L&

B 5% O T /il 9% B 22 W1 42 D v» T @ computed
tomography (CT), magnetic resonance (MR)
EHHROBRABC OV TIIS ETIC LI ROB|ED
HBH, BRICEIATIE, 724X RT7VvL5ER
BEBIANVEESHEALY Y a—E2A0iz kD
BEOERED MR BRI X ML HRA ST
39,

—7%, T LIEHD MREIE, FIFTE
LHEE « EBBEONTBY —BTITRv, &
72, B, EEDEE L body coil 2\, HEiS
WIS — b T —T VR A UBEES & HERE
ELTMREHERE{ET I LiICLY, Bifk
HBREBLLOBELDH 2, LrL, ZOFEk
BB NIV — 2 EbY %2 EOFELHEK
HUEHEE D2 B,

TR BEBEECB VLT, ;D%EKE%W
WWERETEALBERMII T MR&G2BEL T
t@?,%@%ﬁa%,ﬁ%iommgﬁmmﬁ
LT&7CT (FRAA VTS 74 VER) &
HEsRat L7z,

Fiz, —EROEMTITEREHF| (Gd-DTPA) #

Bk S 4 -3y 7 A% bEFLEOT,
EEGEEEoTEMcB I 2EALY T2HA
fREEEEL T2,

1. MREF*

1993 FES HICMREENHEAINTH» 5,
1994 £ 4 A2 Co 1 EREREOZK T CT,
MR OWE LT N, FIHIC & D EBOEEEE
B, VU SHERICOWTRESNZN S 5N
THERI 17 FlERET LTz, CT & MRI OBREHD
kRl 1~13 8 (39 4.0H) TH-o7e

EFNT BN 1260, M5 PITERIZB3EL»S
807 (FEH63m), %Az 13 Rs7H, Rs-Ra2
%I, Ra3fl, RbsHITH-72,

CT, MRIOBRER B THOEOKRE 21T
v, YEAMRGETCHE X872,

CT X Siemens #: & Somatom plus Z{#H L
72 MERNCEBNIEAZ AT —TLEBA

A% FEIRTA YT 57 4 VRIS LCT
100~200 m/ A%, FEA A > HEEE 100 m!
EEHELODOBE L, AF¥ v VE, A¥xy UM
iz dbic8mmThH3,

MRIZEZ®W15T#H =z E % & MRT 200

*1 S. Higano, S. Takahashi, K. Sakamoto HItAFEZFHMBEHRE *2 K. Koyama HULEAESREEMRSRE *3 L
Kuwashima, Y. Kayaba BEHEIHBAL>Y—NE *4 H. Ono FE4#E *5 H. Tateno FEHHEE *6 K. Otawa, M. Naka-

jima, T. Hishinuma, H. Asakawa RIfgHaR

(55| FI%E : rectal cancer, computed tomography, magnetic resonance, diagonosis)
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FXIII super vesion 27z, A ¥ ¥ VIZHEIL
b, "NV—VAT—TFTVEEBARARKEEL,

room air % 100~200 m!/ FEA L TEEEALLIC TR
BT, RBBEOEE MG T 520, BEA
EOEFITREERICH Y VH (FARAINRY)

177V EBELR,

MRIB ZE I £l T1% FEspin echo
600~800/15/2~3 (TR/TE/excitation), T 2
i fast spin echo 4000/80 or 111/4 % &R
#, Gd-DTPA (0.1 mmol/kg) &3 L, T1
ERERLARLEFCTER T ERGR T EBR
L7z, WmREE EhilT, R EFE L L7223,
17 3BT T2 MREOMAUM 2 /G L T
Wi otz, B&RiZbody coil vy, matrix
size 1t 192~224 X 256, FOV i 25~35 cm T 17
o272, BB 1IBTIE T2 EFAMRD A 320X512 D
EofE~ MY v 7 ARFERALL,

17 Bl 10 FEFI Tid3ER T 1 MFHREREREN,

GAd-DTPABEIL L2541 F I v I A >V %
BESICB W THIT L, ®&iZ8H T fast
spin echo 150~200/16/1 iz & % single slice T,
1 #5| spin echo 120/13/1 iz X b single slice T,
1 % spin echo 120/13/11Z & % 3 slice THETT
L 720 {# A L 7= matrix 13 128X256 TH %, &
4F 3y 7 AF vy VIEIFHHRCHER L 7 BIRER
5 Gd-DTPA (0.1 mmol/kg) ZHAFHIKA
BEELR, £EREKIIMI Ty ¥
L, SHhERBICAF» 2L, #9350
D LR L7z, fast spin echo #=Tik 1 [ED#F
SRR 8.5 B TH B, LrL, FIHOEEIT
BREBRIEKCEE7T vy a 2HTL VAL
BlbdHolz,

A¥ Y rEIEBCEERHUKEELRL L
2, ¥4Iy 7 A* vy YEMTL Rs-RafE
B 5 Bl 4 Gl CRESFEROBE \CEE R KT
TEAT,

FAF Iy Ax v ERLEROFEIE,
B IZ prospective IZ1To 72, TR IT 2 LD
SHRBIE & HASERRIE 1 4, BARE L1000
BICLDHEELRY, FEOE VL &I,
CT BHataslE (KK) OFHfiz, MRI id#s
BEIE CH) ofFffizrzhThTEAL L, &

200

NEEREBEOREDHE, BB v HOHE
BIUBEZEETH S,

EEOREDNAEIXCT, MR & bEBER
L TiTo7

VBT EBREEO A 2FML, CT, MRI
EHWHEB LR oI HE&E2BEL L,
MRI T T1 #AGEPLCESY—T Y ADH
BRESE L, 28, 17THPHESESHEE2ED
722 BITIRY Y EORRERET I B P o T2l
», 15 BDOH TR LIz, |

BV OFMIZ, CT CIRABEH®REEL
BB EEoEEY, MRI ClREGHBMZ,
BEERSERRE, BRERSREOEEEZFML
7z. FBEENEEEZ, BES CRHEERBOR
BErRw 2582 BH L Lz, MRITOER
BB ORI, T2ERARTOEBETOE
HEEZSOMBOEE X DITo 7, Ak T2
SEEGRERGL TV 3ER T, FFEEE
BEHD LFHMAEL-FICRBEEELH D Lk
L8, el o s 2 LWl TR
BEX Lz, '

REFER D ROBEFcETE, MP 5Bk
L, AUSS) (HENAD 3B EHERE
zL, A2(SE) : BB RED 5 B lEFEHE
L, AU(S) I BRMESFERES Y, LFMM@EL
7zo &8, CT CREHBHAEOTENRTE 2Tz
B, BHEREOZWES [A1(SS) UT] &
HEL T,

FA4F Iy 7 AF v Y TCREEGHERMOEE
% T2BFAGE LERF L, REEROSH
SIWIREET, ¥4+ 3 v 7 A%+ VOEBKRDA
5T | ZOMEBRRIE (S.H) »53¥@L 72,

2. ® =R

EREOFEBRMLIEESEEZEE2SBLT, CTT
BeglicBnT, MRITR1A2% %28 CH
ETE, MRI CEEOBUBTHTH -7 1
Flix, BECL 2EBR~NDOZESOEAICED
S5TREOR IS EZONTHEF AL T L %
WIBEDORIFRHEENLIONED s TH-
1o ZOERTIIEREEOFTMD MRI xR
RETH o7z,

ERERFS#E  Vol. 40 No.2 1995

—201—



R 1A Y o/\GEs e EROBRBEREOTFMICH TS CT, MR OEHIEE

Y v EiE GAlELAEA IeRs R AR R

CT MR MR CT MR - CT MR
BE | 6/6 (100) 5/6 (83) 11/12(92) 9/10(90)  9/10(90) - 2/2 (100) 2/2 (100)
WERE [3/9 (33)  2/9 (22) 3/5 (60) 3/7 (43)  4/7 (57) 15/15(100)  15/15(100)
PPV |6/12(50) 5/12(42) 11/12(92) 9/13(69)  9/11(82) 2/2 (100)  2/2 (100)
NPV |3/3 (100) 2/3 (67) 3/3 (100) 3/4 (75)  4/5 (80) 15/15(100)  15/15(100)
EPXE | 9/15(60) 7/15(47) 14/17(82) 12/17(71) 13/17(76) - 17/17(100) 17/17(100)

BEIERS, ( )RNIZ% %77, PPV ! positive predictive value, NPV ; negative predictive value

% 1B Y U\HEGR LEEORREEDDNEE | CT, MR DR

N CT=MR(E) CT=MR@ER) CT<MR CT>MR

Yo | 15 6(40)
et 17 10(59)
e 2R B 17 17(100)

4(40) 0(0) 3(20)
2(12) 3(18) 2(12)
0(0) 0(0) 0(0)

BEREAS, ( )RR%%® =T, N 2EF%K CT=MR(E) :CT, MRT
HICELU S FHE T & 7-5EH, CT=MRE) : CT, MR &  F\DR- 7S,
CT<MR:CT T#, MRTIEE, CT>MR:CT TIE, MRT#&

EBY VEHBLUBEZEONMICB TS
CT, MRIDZKEE2EK1A, BicxRd, £1B
Wit CT &£ MR B LR EFTR LT3,
ERY U OFETIZ CT, MR & b icBRER
#180~100% L &5, BFEEIZH20~30% &
Bd o7z, €481 CT @i 5 #8 MRI & b 247
ERRPPEVWER2ED s, BEDLET
¥, MR TEB2Z LCT CEZ T EEHBIH
(20%) wREHIzDwxlL, CT TEZLMRT
EZTERERRR» o7,

AR BEREOZE X CT, MR TIZIZRA
ZThY, EZRIFNLFNTIY, 76% ThHo
720 59% DIEHITHE CEZTE, CT TERZ,
MR CEZ T8 36 (18%), F DX 2
B (12%) THolz,

BEREREI2EA TR N (FEIL
B, EF18), ZhosDfEMTVTR S CT,
MR & CHETc M RTgE Ch o 72o L2 L, {llifE
CEREORD NI 1PIZ RsDEETHD, &
i DHD CT TREFERBEOEELH D,
PRFEEE T, MR 0 KRG BER T
(&1,

AHEEFEEREL SO EEERE ORESTHAORS
REL21CTT, MR CRBEHEOG LD
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Sk 181k, T2@FH&OEMAE 1% B
EfxRO o7z 1Bl 2 I CREGREZRE X5
fiTEETH o7, CT, MR & b1IZ 65% TIENIC
i s 7z 08, CT TIHBEATEMEPIRRE L,
MR T3 @/ FHEFI 3R R % WERIC B 5 T2,
CTTEYTFMTE1180> b 3FIE, HE
R m EREERICEE 3), mp (EHE
BHEIcEX3) fithrd, MRTIEZEDI B 2
T “mp BLN” 2T E i (ho 1 FliZBEE
DO+ % ERLE SN T FMTRETH - IHERIT
b3), £l HEENCmpD1HTHE, MR
TELLZBWTE LD, CT TkiEHEMEDY &
HHr L (K2), &8, FHEFEER %2R \Wi-5
ADO MR ODIEY, @K, BLFEMBIOEE X%
nENT3, 4, 18% THolz,

£33, W0PCHITENLSAF I v I AF
Yy L HEEHEREOZHEEEZXICT 5 10
FlO T2 RFECOFMBERE L D TTT, £
e LT T2 ®BARICHARBEHEEILE->TEY,
BIEEEM X R, HREE B & Unegative
predictive value (NPV @) i30% &% o7, &
7z, T2 MG TOTENE > THT, ¥4+ 3
v I AF ¥ YTIELLFMS NIER S 2>
7zo LU, T2HAREBAIZEL {FHETE
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1 58mBE% RsDEBES FRFR»SUER
Hhy L2ianl,

A EBXCT EBESMIBFREOIEHEBICEEL, i
ATAATRELT, (I L OM ORI —I THE
LTBYEENEIEDRE (&), B RKET1ME
#g EFONEREIFERCELIATYS (=)

% 2 BREEORSFHE

EY A B FHMEEE
CT 11(65)  5(29) 1(6) 0(0)
MR | 11(65) 1(6) 3(17) 2(12)
n=17

BAEESR, ( )NE%%ERT, N: %ﬁ‘&ﬂ%ﬁt

Tedd, BRESAFIvIAFYyOhD, &b
PRI EREE 2B T ERERNL LB O
»ehl: (E3),
3. & ES

EEORE X FEEBEE 228 L CCT Tizefl
THEETH -2, MR Tl 1 FITEBRNICIEAL
ESLBHEPCHEELTLEY, BEO+4k
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BEXZoNTFHECE Loz, T LIS
TREBR »EE V- TCHEBREI ¥ 25k
BEFEEZONE, —F, BEEHRE IV—T
BlET 2 HETIE v — v OHRBERP R
»L L, HRVBHT &2 L BEEE TN RE
BBHEEDLNEY, EALLZEZRC L Z2HEBET
i, RENZOLDODTEETLZWERD, BRI
32 R IFEALDERNTIRBF{HRELE
sz,

MR TOEEORZEW X GAd-DTPA I & 31&
ET1HAGKROFREBSHRE S LT 53,
HBxOEFATHEEORECER T1 AR
BICII o7 BICHEHBRIAYBEDREFEDOS
27 1ERIT, BELRELOENICESERLE
bOTERTH ..
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%) L SEOFHETIE CT, MR & b BE
BRFROEHL, BEEZEL, BREHERL
Spotz. —H, BEORETIE, CT, MRB
FUOREEBSHE (EUS) b BREREL, &
BREXRVWERA®D 3, CTO®RE T3,
Thompson V0 & & 22%, ¥ £ ¥ 75%,
Freeny o9DRE 25.9%, HEX 96%, T

B2 62%E# RaOEBES FEFECREEHEN

WBRRBL mp Th-ol,

A EXCT EE:ARBHHEHE: OERCTECERER
HMhy EFML:, EBARKY Y HOEKRDD, B
T23458% (320X512 EREEE~ P v o AER) EBE

HCEBEOEEEGEIIRCELINTYS (=),

b3%, %7, Rifkin 521 CT &£ EUS 2t#& L,
CTTRRERE, BEEBZLZTN2T%, 88% T
hoteowwxL, EUSTRRZEhZT N, 50%,
93% L XD RIFThHh-oTzbEHEL T WS, Tio
5193 EUS I CTRESTY%, BHEE 6% L &S
LTw3, MROHERZD RV, Guinet 549
DRBE 40%, HFERE 100%, Okizuka 5¥DRE
57%, BHRE 0% R EDMEVH D, U v /Y&
OFETREOBREOREEDLDREELT S
PICE D FDOBERERE Db - T %, FIROHE
#lTH, Okizuka »¥iE MR Eiff FREHRLE b
DFTRTEBHEE LTS, ZOMiZH mm
~+HmmEPEEL LTV, BEE*»HLE
EBHCLTHRBEEZHIT IR I VINELRE
PRVHITILEND D, ERARY VEHTR
HIREOREELRDH>THEBOLZVWESL D
38, EbOTNELTHERY VFTHSZ
Ly, BETCRERLEERTEZHOD
BERTHEB LM T3 2 LDE{L>TW 5,

Z 5 Lz E#E T, Angelelli 51 CT CTORE
% 88% LA LX¥T WA, F RS IR
REETOMROZHREE*RBRETY, FRE
94% L #HEL T3, CT t MROER Y ~
RETDZHEE R R —ER CHE L L gERZRP BV
5%, Butch &3 CT CHEMETE /- 5mm U LED
EIREEY 8T, MRTRHELZDDIZERW
ELTW3, BXOBRNCRHREEEZEZZVWHOD
MR 2t CT BN TW A EAD S > 72,
LA EBFEERBOH T IES» S IEMSHE
BEDBENT: CT DI 5 v > Tz Z E BERD
—DrEZOND, BXOBRIIMBORESICH
NEBEENE L, BEEFIRES >, EBAROD
Y U REROFHE T, ME L OEFHBHEL 25
28, CT Ti3EE%hE T, MR it flow void &
BEZ LY, INs0EFELEVWRBEEERD

# 3 DEEBOBEEE (T2%BE& vs ¥1FIvIXFvr>)

BE RRE PPV NPV PR
T2 M| 6/7 (86) 2/3 (67) 6/7 (86) 2/3 (67) 8/10(80)
dynamic | 5/7 (72) 0/3 (0) 5/8 (63) 0/2 (0) 5/10(50)

n=10, BEZXENL, ( IWR%ETT, N 2ERH, PPV ! positive
predictive value, NPV : negative predictive value
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THRIFEED D LFHEL 72,
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i B
p=3:A
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Summary

Preoperative staging of rectal cancer , comparison
between MR and CT

Seventeen patients with pathologicalls; proved
rectal cancer were prospectively evaluated by CT
and MR before surgery. MR were perfomed with
intraluminal air injection to the rectum, and CT
with contrast medium. We also compared
dynamic MR with i.v. Gd-DTPA injection to T 2-
wighted images (T 2 WI) in evaluating invasion of
the proper muscular layer in 10 cases. CT was
slightly superior to MR in evaluating metastatic
perirectal lymph nodes probably due to higher spa-
tial resolution. MR was fairly superior in diagno-
sis of the wall invasion and adjacent organ exten-
sion. The dynamic MR was less effective than T 2
WI because of

lower spatial resolution and

degraded signal-to-noise ratio.
Shuichi Higano et al

Department of Radiology
Tohoku University School of Medicine
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REBNE 74 5% « OB EAZFIEMEIEE AR L 58 5% « MO B EBERES, MEZVY
hbHIfEEZ 23 S h, BIE CREIZRE i REMSHANG & SIMRHIRRAE L CREs hic 2 &
oREREEST, i, BETCIHEEARIERNECEEMCZ L SROKESRIRE £
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Key words : Cytodiagnosis ——— Gallbladder Non - epithelial tumor Xantho-

granulomatous cholecystitis——Malignant fibrous histiocytoma

I. 30 &IC

Cytodiagnostic pitfall of gallbladder diseases—Report of

two confused cases, sarcoma or inflammatory pseudotumor ?

Kuniko KOMURO, C.T., LA.C, Ikuro SATO, M.D,, Tetsu-
taro TAKEDA, M.D., F.ILA.C,, Hiroyoshi ONODERA, M.D,,
Makiko ONUMA, C. T, CM.IA.C, Takatsugi MURATA, C.
A, LLAC, Tooru TASE, M.D, MILAC., Hiroo TATENO, M.
D.

Miyagi Cancer Center
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TR 76 B 23 N2

AHZEAN & AT MEMEEER TR RN
NRBERERTH DL, HBEREOFTLERMICZE
L WERIR RIE 2 S LIERI T3, 2B nT
b M D SSEME RG> DOFIEDS Ui Ui &
5, 4h, bhvbihid, BEHXOENICER L -HE
TRA 2 BB RRER L 7o D TG T 5,
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IL. fE &

EF 1 D T4ROIHE. 1986 4, BEMEESEGED
PR CTFEMERTE N0, SHOBRCMAT, B

.'7.,,'_ 5 . O = W= f

BH 1 E61 OMfg, THRANCERL TR 2454
MRS - REEMROERER (Pap. 1/, X
20)

TEI ™ o i g ’!*':'@@é} :
S SVt o W L

BE 2 81 oMk, METELHERY ORI
ERMAROEBIROBIET 5 (Pap. s, X60)

AR . -.z:."
“_ :;‘ﬁ' v, ¥ k\ N *‘5
&R AT e :5"\:\‘2:. * .E“ 8.
BB 4 fER 1 OGS, S4EHE L ARRSEEL,
storiform pattern U DORFI % & 2 RIEMEPIZF

fEifs (H-E #E, X60)

BAERR MR 2 #E5E

BEAREICAY 757 —ROBEEHE- EEEREERD,
firh BRI 03 S huiz,

RHEENEAAR £ L - HE» 5 piece by
piece IZfEH & e, ‘

HERERT R © 7 AR AR T I R A iR
il ke L, —EICEMAPHESEEL TR
Zani, WHERKOHESKIIAOSNT, 7, THA
SRR L RS T 2 #i S0 ER L (RES I
o BREEROAERRE > (EE 1, 2).

RIEERRSENAMR | BHEEOEBRZ T, AXE
MR RO RETF I DO BRERIEE 25> (3R
Hoh, REFCRFEEEER (Xanthogranulo-
matous cholecystitis, A F XGC &£ & 3) L2l &
niz (EE3, 4, 5). MRZCIXAE L ORI 2%
Sbh Lo ERITIZD 39, B2 ik H-ELE
BRI TRERBEBEOZHBES TH o 1.

RIGHRBIRE | REMATHER TR, HEEMC
1 alpha smooth muscle actin BRI E h,

: =
;é: g»m\ 3 _t,f _
=15y X r

or ’ﬁz{bsfa e

‘ "’,gr"_ X iy
b3 X @ R > £33
—f‘ﬁ»'.(ﬁ{ »-}(',.

‘:3 v 4‘\ - v s

Tal x‘?ﬂ”%@ '.:,.Pj}/' ¥

EE 5 Ef1 oG BeEBROCERELEEERD
% (H-E %6, X60)
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* 1 HETHAREOSERRBCFERE

7 & FEF 1 fERE 2
1 vimentin + +#
#1 alpha smooth muscle actin +# #
#1 desmin — _
#1 myoglobin - —
T al-antichymotrypsin - +
#1 lysozyme ] - +
$1 macrophage - -
¥l s-100 EH - -
LEMA - -
1 cytokeratin — —
i PCNA - +

Q’Ofuﬁf\§nﬁs -

y :&» - A ' &

FH 7 EFR6O—HILAKR. ELACR—EARICES
SEEAROBRER, FRICEPPEEETH
NELLAEAE Lk — PROEEHLE
(Pap. Ff8, Xx60)

¥ T A D W
jk

/o, .y

. ’1/"4 N, \ o b \i Vi y
) 4 ? G . »

' .';:".i'/_‘/l f s\ N

7
:

f,?: ‘ ‘f
i ;";, AL l&;(pbr#' B

s g
et S

o 53

BH 9 fEF 2 0fHBEHR (BEESLER), storiform  pat-
tern "L Tw5 (H-E Hefa, x20)

B - SRHEEMIRT (myofibroblast) L HEE X h i (&
1).
ER 2 158 &, 1993 %, HASHEEED
BRWob iz, B RGBS L sk,
BHEXNEMR  MHEEEOK - BE8I124.0%

U Vi e T T
i

iform pattern * 8 b ¥ 2 EEMABEOSEE LK
(Pap. B, x20)

RAEMAINE L BET 2 ARG, KBTS
i Z L XGC LOER|IiWETH 5 (Pap.
e, X60)

3.5X0.8cm OFEENRD SNz, BENICIREBRE
YU RO - 7 4 7Y VEBTHL T/,
HRIAR R D lEE LI S RIS h 7 ER a2
(BEES6, 7) TRHBEEOBRAMBEIEEL TLS
H, WEOZHIILENES TH o703, TFEE LD
ERah-#ig (BEEQ) HMEEAMTEEMICZL
{, ZROREHMEERE* T L2 THT, XGC%i
EREMBIEE L OERDEEE 257,
RIRRRREF IR R | EE LA, OB OMBGE
THhZNEHEI EEHL, 11 wmy, TuLE (BEE
9) T, MEFHEFOMEVLRBEREL L b1
storiform pattern & M 2 FEER BT R R L.
—7, LHE (BE10, 11) T2, BEEHEIICEL
D RFEMMEEEEE-> T/, RETHZZ EI3H
BTH o703, EIHEMEEESRE» FEmAE»D
R D7, FIEHFIRE L EEVRR IR
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b5 & & & “4

(bar=1yxm)

7z,

GBS E K 1 WRTED, ¥ vimentin & #
alpha smooth muscle actin 8%, i lysozyme, i
a 1-antichymotrypsin iZ 55 B T & - 7z, $1 des-
min, ¥ myoglobin, P macrophage, Fis-100 FE 5
FuTFhbBETHo7, Thbb, FEH Y- —
BHERERT & & IHEBR~—y — b ERFCESET
Hote, ERES—7—FEM CTEREBEISENTS
- 7z, % 7z, PCNA (proliferating cell nuclear
antigen) X3 3 FEHAE T, 50% L EOMREIC
SR IE ST,
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BEH 12 FEfl2 0BFER. #RIEEEEITS T 3 & 512 myofilament 25 L T 5

HARRR e =3t

TR
oy \:}f\\ N L ¢
.:"_ ‘_‘: :..-k i'\ if{;\ "'.A.
fr N W W \“ .-.\'5.\-‘.(.' SRR g S, /‘r\-})si > '-AJ‘
FE 11 BHI10 O—HiEAKR ERMEICE L > TAE
HHEORELRED 5 (H-E #f, x60)

. LM
R

2 - 5

BIE% - HE/NUEOBE kiR ME O Mg &
81z dense patch % myofilament 3A& 57z (BEE
12). SasEgfE FEE b #1 alpha smooth muscle actin
DG THEEGAE L ORFIVNHEE - 7208, BHE
Fir BT T pinocytic vesicle WU CBIr-9, 77,
basal lamina 25Z®H S W Eh 5, - BHEFMR
fa~ Db w3 B R HEEAELSERE (Malignant
fibrous histiocytoma, AT MFH L&) & &#K2
W3tz kB, IOEMEMEI » AECESFHEMEN
BRI L DRRT L. FERE D FARE & [AROHERS
THo7z,



w34k H6S, 1995 F

III. % =

JEEFEROESEE L VI &, FTHBENEVLE
DEOVBERTH S, K, BEREREOLDHTE
hZEET, bhbhB&RELLEY, chETk
148 BIDEFIRME B H 5T Env, HREERON
BB, ZOREHFERIEZDE NI &8
3, R2ZZZOHEBHOWNRER LD, FEHA
fE, #HERAE, SHEEAENL > LHF Vv (MFH
BREHERBEOSERICSTELT).

EERB(2) 1 MFH 2B & hizds, RO EH
KR-> TAHNIE, 6 BIOEFHRE?DH D, KEIHBEK
HETHBERS, o8, bo>TiREhansk:
MFH 888 E - L Y FEDFVAREL o722 D
BERCREBHROBRLEOMESH Y, MFH 28
wastebasket B entity £ LTHqRbhTWwWB Ik
RAELTiRE 52w, MFH OREEBFEH2 L
BOLENREBNTHY, ABEOEFICEEL TR
LLUTRESBRIATWAH, 202 L Bk, REOR
BREEICERPELWBIBSHL I LE2RLTED,
BSFNZWOTHES 3D 2BETAMTH 3,

—7%, BRCZEZEUOHEERET 2, wb® 3
RAEMBES (inflammatory pseudotumor) >
DrHIshTWT, ZORRLXGCCTH S, XGC
1% 1948 %, Weismann & McDonald 512 & 0§18 T
WEYS N, 1970 FF, Christensen 5 I EVE T
Bk, < DERROMB LA Ligoizn, HEE
BRRBICE LT B I ENHnInIC, a2 c#Eb
LA TREIRAIEL THOFHENTwD LR
VLB WEBREBETHS, S5KCWEE, EEDOMHM
fEZ BAE S minor TH D, MEZIELEOHLENE
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DOBECEETHH 5.

DEDzZr2&EBEE LT, HEBRHI(Q) D XGCHHA
FREER SV REMESHEAL 26, HE&EI(2) 0%
DB v MFH ERIC D W TER 2 HE i
LRzl LTEERZMZ TAIZWL,

FEFIL)

LHh Y5 HRAERFEIL, BSFENCIIRESFT,
HHEROMBER, REEMESEL L VERESN
BRET, AERCYIBR SN HED 0.7%~11.2%
KEETHEENTVT, BRENTL DL D DOIED
b5, ChZRROBRBAFERELZSDE0EI»
DETH->T, ARMCHFEMEL SO LWL S E
BEERIT 254 70XGCREEN T L
(1.1~1.2%) TH 3, XGC BFEBEMBHBEELD
BBREIT, ZOREIC DWW TIREELEES LNED
FRI X viEEENICEH A (insudation) L,
RZFEORICE] & v THRELSETL TV H D
EEZHNTWVS,

BRI XGC CRIEL 22013, BERLOE
AMTh2, EFERELEEEGRZIICB LT HET
DEDFIZZL L, MEZHIEHELBEENHHEX
h3, REZFSHERTD 2BEKRE 2HEBH 2RI
SNTEFRTEATENICREEZH S Wiz RENIH 51
T &, FRERSMRESERATH I LEhakER
HbHiz oz, XGC & ERBBM—TIE R WK
EDOZFRIBRE | MEZ CRERIALIC &L > TIZ 1~25&
FOMIERS UL TERWI LD BL-HTHA
S LHEEND,

Elz, XGCRERCHBEEXEH T2 I LEK
BB THD, RESHEIZ Goodman DERET
X 40 B 5 B (12.5%), SCHOIWEYT D 40 filH
361 (1.5%) E&EbHTHETHE, DI LHH

& 2 BEEABRSHOHEBSE (1994)

spindle cell sarcoma 35
round cell sarcoma 5
pleomorphic cell sarcoma 23

myogenic cell sarcoma 4
leiomyosarcoma 28
rhabdomyosarcoma 7
fibrosarcoma 10
lymphosarcoma

giant cell sarcoma
reticulum cell sarcoma 6

angiogenic sarcoma 1
melanosarcoma

neurogenic sarcoma
osteosarcoma

myxosarcoma

liposarcoma

alveolar sarcoma

fusocellular sarcoma

B s d d DD b~ = D) D

kaposi’s sarcoma

total 148
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Er—BEEZLOICLTWS, Lkd-T, XGC
WXL TR ORELERRBLAT D ER S, fE
B EREOZHM TFEMERT IR, 4V 7
7 7 —ROBEY - BREERE 2R, MR
2o anf, REEBMIEE I, AEEEZ I
TLEHEPRETELWIFIEEET 570, Ybt
TRBEEMCERY ABEESZ LHBLTWw 23,

XGCTREDEHICHEHET ILENHZILRT
TR~z 28, Mg LERONREBRZDITLL S
WE (MFH 2&%) TH35., ZOEHOHEFRERE
BEEL 2WERLEBYTHIEY, BEFRERE
SPMlaLEEE R L, THANCEERL TEHL T
Bahik I o BEFEROANBLZH LU, Bt
DHF L BHEFAR TR LT LITERERELL 2T
L, AEMEE B2 ansEENEICOEZ LD,
retrospective i AN i, XFITIE, BERMEOSE R
HRETHERCAERE RS b L (REBORRICL -
fezewmz, —HCEAEHENEEL THESh
72 b O OWHEROEBIRISEBMBZ BT P HEL
oozl L BRIV —HTH 5.,

L# L, interpretation FORKEICIET 5 & 212,
bhbhd) XGC it 2 WHAENIEZRE SN
o BAOERTH-LbDEREEE SRS, [H
BOBEEBERETCHEXGC HSHIIWLWNILERD
D, ¥/, XGC OERHAFDOER 2R LIz DT
H5,

fEF (2)

ZOREFITIE, HEZIC BV TSRO
BEEHE L L b2 cartwheel % \» i storiform
pattern & FEI N 2 B RETIER LIz DD, #
HETMpIRRAT, FEESIRERERE, HEMRD, kML
FOERENSERECELERMN L MFH K,
BRI D LR E— B L D k> T0T, Z0
MBI DL T eI a iz,

K1 C2OREHEBICEOERER LY, RET
BUE LIS HEEBEMOBERSTEN,TELH THW
FLICRD, BREEETIK ZLCREERRU TV S
REERDRIBVTHA D, BaehHs, ThicHt
SHREZ TR ETEIITHINELRBAT L2 %22 %
v, ZOEFIDHE D, FEDMEERI L OEEN
MFH TH 2% L3 22HE¥E» 54N THT, FICE
SMER 2 U BT E T INE & O&ERISREE L
D, BREMIERCEZER NI,

FERCBREERMRZHEL 20, HE/MIED
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SN AZS OS2

BEELHEPMEOMEEZEE I dense patch ®
myofilament 234 & N F - BMEEF AT (myofibrob-
last) "DHMEER LIz b D LA S, BAERE
AE R (pseudosarcomatous fasciitis) *° XGC o X
D R RIEWERFHEBFICHR T 2 RO % { i
B - MR TH Y, BRI —REC TV
WHhRTW 328, KEITaH SRR KA LS
mbotzZ B &k > TERH O LEELER LI
MR oM T H 2 RfaEM IS V. k£, FER
AE% "% X% %8R T» 5 pinocytic  vesicle ®
basal laminaizZ L <, ZhoniERELED MFH &
BEZHEhi:.

b5, MBI - TiThbhi:ilgs Tl
FBEENEWIZTT, NFEEE» LB RHEFHE L
H&LT, BOSBERZu~vF v ERECHLS LY
BOEFDT, KESMRREYZZ %40 CERHAR
DESIEL LS XGC LDERIMNEEE -7z,
FELRMEEED S - L bERNLEIZERER - 45
UM TH 5, MiENHEENEEORBES* LS
ERHCELEER—RB LA TRELHETE 3
B8, ZOEFID L S BRELTHHREDBE D KIE 2 H#
STAEBEDOHEEbhbhDAR ST, B6 {HL
LRFBOERL TR I LBbh S, ZOEFII
X3 2MEZEEY M7 A — NI EREFEZ T
A5 &, (1) BEIEHESICEREEOH LRI
<, HERETESV2) ELREOEERRNE
Bwl, REFEEOFED LELIIREEhE 2 L,
(2) MFH O#ifa D EEERL 4 SRk s L U
BEREHRD, SMEMER, WRREBR» 52D, #
RO s 5 b XGCEBLTWwa Ik, 3) £
BB XUSEMEICZ LY MFH OF &' (xantho-
granulomatous MFH & 2» inflammatory MFH & [FE
Hanhz) 83hD, ZOFATRBHEEBZICBWTLHIE
BEMRAELEZ AN I BRI TnwIE, Y
BhiFens.

kB, ZOEFTRESEETH b DOIRER
HMAERL, £YENTHRCEL CREBEECE 2
o7zl & (k9 » ABICHERIC X DD, %7,
HREZ 2T Lo e e ORBLPIIZBE L 2o
o7z, FLWLWEHEME EHilEESOBRE(LERLI
DRE L2 LI BBEBSFEET 4 7 AV MRE
DHIfEER~—4 —DOBFRETIC LY, RETRZLS
MR OEZERE (pleomorphic spindle cell car-
cinoma) TH2 I eNRan/-BRALD L2 L



3% H65, 19954

FEERE OMIEE T HT LORBER L A% HE -
Tw2bDELBbh s,

IV. 5 ) ic

PlE, BERBIBVTRINESERRE & RE%
O EBEEEHREBEOERN 2R D LT 5 H55|E
LT &Y, FRXTIIHRZOREN &« CEBNLE
EmPALTBELL-7OTY, Hil21cBEbH 5 A
bEREZRIDICEEINLDOTHR Y, 2
TR EOREE, EfORAERPERY—
H—DBAREZL > THSERIBRTEZ5HTHY,
SHOREBCORT220 D CERIOMBES #EEL
Pl ERRICHLBZTBE 0,

Summary

To provide observations useful for avoiding mis-
“diagnosis of benignlesions or a malignancy, two complicated
cases of non-epithelial tumors of the gallbladder are report-
ed. The diagnosis was not successful with intraoperative
cytodiagnosis. From the incised surface of the surgically
resected gallbladder, imprint smears were prepared in the
former and squash smears in the latter. The two showed
similar cytologic features : bizzare and atypical spindle-
shaped cells with prominent nucleoli were predominant in the
background of polymorphic inflammatory cells and collagen
fibers.

In the first case. a cauliflower-like tumor was resected.
On the imprint specimen of this lesion, the presence of
atypical spindle-shaped cells suggested a sarcoma of the
gallbladder. On the contrary, the tumor was mostly com-
posed of activated fibroblasts. Histiocytes were observed
only in part and characteristic foam cells were rarely seen,
histologically. The final diagnosis of this lesion was a
pseudotumorous type of fibro - xanthogranulomatous
cholecy;,titls, an uncommon, benign disease of the gallblad-
der. It was apparent that the benign atypical cells of mesen-
chymal origin were mistaken for sarcoma cells because of our
lack of knowledge of xanthogranulomatous cholecystitis.

In the second case, the squash specimen looked like a
xanthogranulomatous lesion and the spindle cells showed no
remarkable pleomorphism. Based on these findings. the
differential diagnosis between inflammatory pseudotumor
and the sarcoma was complicated. Fortunately. from the

bundle-like arrangement of spindle cells, it was possible to

1171

diagnose sarcoma intraoperatively and the 40 35X 8 mm ill-
circumscribed tumor was then resected. Histologically, the
tumor was composed of spindle-shaped cells with a frequent
storiform pattern in the fibrous areas, and it was diagnosed
as a primary sarcoma (malignant fibrous histiocytoma) of
the gallbladder, a very rare clinical entity.

As in the cases reported above, there are many diffi-
culties in the intraoperative cytodiagnosis of non-epithelial
tumors of the gallbladder. To improve the cytodiagnosis of
gallbladder diseases. we resolve the diagnostic problems.
Actually, we believe that the conventional cytological tech-
nique is useful for the diagnosis of gallbladder tumors and
that the correct diagnosis can be made if the cytological

findings are collected and accumulated.
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FFAE

S. rEErEE S

CEDERER

TLDRRE

prome=

5.

(B B MUK FBERBIURREOS»S AL L NHHBESA BERE
KRZLLLDOTIEZY, DL TREZONMNRELZDELIDR NV R 7 THBERENETH 2 HA
JIBADHTHY, LIrbHIRSFEHEZ Y CEBLYMEORWY AT LAEMET ILEND

Frfass Ao 97.1% TRITHIERR 8D 2 Z h b, Mmhmwom~$uM%%ﬂmF%
BuEFsZeThs. ITHBARE E L TORIER LAY 3T, MU » S TR
BEEZBOET 2013, —RAZV =27 LTEARBEORKRBHRZE LSRN 2
DB LV, ZRRE TR HBs FUE, HBc ¥itk, HCV HiiklE L BERRE L ElET 2. T
KA NAT =5 —BHEE RIS ADNA ) R 7B UTEFBMCIRERERIEL,
51 HCV HilkBHE R 1.5 RF2EIELTA v —7 20 v kR E2ERT 5, TFBASE
RTIRTE, MRS, % OtOREEREE & QRO ET EREMSERETH 3.

BEBA, BELACODVTRRBELLZCOLOTRL2VWOT, AMFy 7R EDEE
(health check-up) WHEBHICEETERELFZBAL TRRCED 2B/ KTV,

(cancer screening)

SAMRES (cancer screening) & X, BRHIFR -
BHGEICEIDEEET I BADTERESEL,
BRI R EAThOBRERTOFRTROBD
PEELTLHOTHS, TOBKIIBLT, &
HROEIPERDIV A EREBL TSI nE S »
% &4 5 T-H OEE (health check-up) & 1%, XR
BE, K, BREMRZEOEBTRIL TE
AhhE sy, Lhl, ZORKKDOWTIE
LIFLITRAEZ N, HI5VIEEEITICRGS
RNTVBIELBF, FERFIOHAEERL, I
h ¥ TOMBEROERD SIFIRESAKREZ O &~
AT L EMBESICDOWTHNRD,

1. EMMRES DR

ERBRZEITORMEELT, IBETE, FEX
BEWVWIE, QEFICELILEAZY —=
Hrk, QEHEENEVLIE, WKEDOREM
SR L2 BEYRNDL L, OVERMME, &
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YT,

HAFEEONT VAR T LR TWSE I E, (6)EMI
N AEPENHBE L, (MRERELTHLS
Y, QMBS ATAY Y PBTFTAY Yy bEL
BloTwa Z ddbiFons?, Zhsoikffo
3 5(2), 3), (VBT EREE HO By
Fidzw, Lo l, FHEESADEE T, ok
Dl s N ahE I DREEOSVLE AT
%,

M EIC & AFETFRIIZ 191 22w Th
2 LRFHSAD 10 AR5 31.1, & 11.2, JHDS 5
S URFSHBEHE 9.0, 2 11.4, EMNH 12.5, &
9.6 TH 32, FK 3 EEHLIFILTMEZELEY
o L NIT IR TOMNATERRIZATAR A A
0.02%, BED 3 H3A 0.003%, FEATA 0.003%TH
%, FREREK (1988 £, AT 10 77 AXE) i3 AFHIRE A
ADSEME 37.3, T 12.6 TH Y, HD S HA IR
U< 10.0 38 &0 12.8, WA AIRFEIL < 13.3,
10.1 TH 3, JGEVRIHBADOERMBKRZOES,
BERHS 10 T AN 20 AT OM:, RS TIRERK
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® 5-1 A AR IRWRKIC & 2 POIRREITIZE B DT dERaA A

ENLEGESRE
(EWRENI DAL 7 —FER)) (%)
RIARAEITIZE I ] 1l VA VB
(EFIER) (n=17) (n=46) (n=26) (n=56) (n=8)
| FEHER 90.0 80.6 47.0 28.7 37.5
IFEEHFER 64.9 46.7 0.0 2.9 12.5
5 FEHFER 24 .4 37.1 — —_ —_
[CExWw]EL, 10 AN EE[ 2] DNA YA I7HTHLEHIERRBRZ EEIRVLET
bOELTWES, ZOHENSAS EBEREDONA T, BELSBEEERIC LD FHEEANDOER%
B FNLERICZUERZY, L, —RiITKR i e Th B,

ZOMHE LB 40 5EL S 69 ;&T*ﬁﬂeﬁﬁ‘é%&%ﬂu
2, fTHIN DS A THEMED 50 LA LB L UZctEs
S ELLET, BBA T RU LB TRAR
WA A LETH B, TDEEEETHE, HDAT
BZONRELD S B5DRNA VA 7HERET
ERFHAA DB T, FOBETHIITFLRZ T
BTEHT 22 ELTHEORORB Y AT L%
WMETI2LEBDH A5, —7, HBO D A LEH
A DO TIIAFHIIEOIA & 3N E 2 2 LB H
5,

FElgE, B>, i, BiEL CETERETH
RENBMOMBADRBR 2 EFH T HIRER
DHTOBEFWERIEIAI R 2RI T LT 5H
Wi B, RZOEMEEZIIBEECIIEL O
WA RSN EREHLDOTHSE, AZ7Y—=
YIEITIICHIo T, OB %R
LIt ETY AT LARBETILENHD, BEFWK
REZHOD L ST X T HBANFERENE LS
o e B RELTEMTRE TR,

2. FFh'AtRES

(1) PRARBICL 2EFEDR L BMICRT S
BuhE

AR HS A F 1 DEEA AT 7 4 v ANDRER
EHSCIRFHITH A, LrL, T TIRRLT
VBB 2R THDH B0 1.5 KFRHILE
Thbd, ZIT, 1.5 KFH L IERTHAENA

TERBIINA LY F—IC BT 2 1980 FEh 5
1993 4E % TOFFHIRIHIA 153 BIDOEFFE % %K 5-1
WU 7z, FFHRfELs AR D WK O RARAILEST
R D stage | & IIQFEHID T &0 stage IlI, IV
IDLRIFTHB, £, 3cm LLTOFMAKEA
JERPERI D 3 FEETFEN 12.8%THHZ %
EZBT 5L, #iT lead time bias (FICFEREL
12RO RSERET D) Ok Tidnl, 8
AFR - RIHREICL 2 FROUEYR LD B L
Wz3, L»L, bBEEBTAHAIENA D
85.4% (Bl HIRTHIAIREEL W2 AL %
BIPL TR Z LS, FTHROKXEBLETLEXD
B HRIZE L DR 20,

TED CEMBMF R34 v —7 20>
(UATFIFN) 0L R 38 % Cv, FFREFH
KThrEHBANOERTEWBILEA LY
5 —T IFN %20 ARSI 4 B
B AEEE5-2 WAL, IFN B5KT 64
A1« HCV-RNA (PCR &) % H8IZE L IZEHD
36.5% T HCV-RNA »ik&atE{b L7z, HICV-RNA
DT 5 Z E THTHIIE S A DFeED IR 2 3
b@t?hﬁlFN%WM&Dﬁk@lﬁ&?%

AREESIAFE NS, Lo kb, B AH
ﬁbfmalmqﬁ%ﬁ%$f®MWwEw%é
I, TCROSADEBELTHLATRERLHD,
EDBRETFHOIRETDH 5 0 I35 HBORITBLET
H5,

ZDEI, BFERIC L 2 EBENRERH BB
ERH 6N, [FN G & 2 IR A S 4E oM
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R 52 FFRSERWRICEIBSA9~Tz0>
ERR
(BRI A L > 5 —FEH])

A —T7TOVIEBET

A5 —T7 0OV EBE
TRERBR e Ri% HVC-RNA

(n =58) (n =52)
H R EFIK % B R EAIH %
E 30 51.7
B % 15 259 & # 19 36.5
A E10 172 g o4 33 635
F 1t 3 5.2

feWEans %,

(2) MREE

EYBIIN AL VY —O AR A E BT
HBs #iE, HBc hifk & HCV it 2 flzE L 7z 103
FIOKER % 5-3 1R L, HAaAA D 97.1%
THESRER B DD, 82.4% T HUBs HiEH 3V
X HCV #itknsgHTh s, £/, HUBs i
HCV ¥y btk td 3 18fEFP 8 HIT
HBc btk ThH 2 Z e » 5, HBe kbl
ET D LA D 90.2% Tl HBs HUE,
HBc #ifk, HCV HifkD W FhrBHETH 5.,
s AR DB —H 13 & » OF BT X D ITHRE
REEEZIBOLETHIETH S,

(3) —RRH ) —=7

HEBNID ALY Y —, HCEMS, 1TB, &
EE(R AT AL [E T 1990 fEA> & 1992 S 213 THF
%% FEHIX T H 5 EIRE AT CHTE BT i 3k
L LTEMLE, BTRAD1SKTFYEEHRME
LI-ERO Y AT L% 5-11RLTz, TOYA
7 A TIE ARG O TR BEZ T T OMHHER
BWEWH LT 2KRE 2{T- 7, ANTO 40 iEEAL
- WA 16,098 Arh, 6,333 ASSKEEARRERRZ A %
2L, Fotht GOT 713 GPT % 511U/m!

BlETH-7604 ADFTHFEL 295 N (ERE

Wi BROBRELIEDY, Cho52ED5
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% 5-3 FRAERIA AR 51T BFFREERED
HEEFRIANARAT—H—
(EURELSI M A £ > # —FEMH) n =103

EHIH %

FFHIAETE &S 3 2.9

FFHSRERE 100 97.1

HBs FR 5% 9 8.7

HCV fitkhst 74 71.8

HBs JUBE & HCV Jfkh iz 5 2 1.9

HBs MR & HCV ifkhittIzfats 8 7.8
HBc kit

HBs ¥R & HCV JufEhtsticpett 10 9.7
HBc bifkRat

g aﬁwxm%mmAT56)c R R E
WL 7z, LIEAE (FBARE) T, ZOHER
DF - R LEBSKRE Y AT A DWLTHAR
%,

BIRO & 5w REBROM» S ITHIES A RE
WHLCDEREVHWI L2 5, FiicTHikEsS
ADIHD—RAZ ) ==V T Y AT LEMET
Z2DERMENH S, WHAKRE E L TORNZH
oY 3, MR S ITHIER T E £2)
KELBOLETZ 03, bhibh bHEMLL
I ic—,A 7Y —=> 7 LTEANREED
EBEZEOER2FMA T 200850, 20O
N—Fr FF o, HITEMESLEOWmHI0b
FCATEY A R B TREEFm oK, ERA
TR %18 2 12 OB 2 HER0% K, #iF
BOXRSBELSRL CEZR2RES T LLE
DEFMBRERTH 5.

(4) Z=RiR:2

HABHEZT CONTBIER H IR LT, TR
HETERR, HBsHiE, HCV ¥itk, BEHRARRE
Mid 2. HBc itk Tk 1IBc ik
HARTIHEBOIERESHEIWCZ LI EMG
HNBc FiASIE P E L, MR X DITHE
feRBHEOTONMTMNABRE 2R TZ L
NTED, Fio, MEEREETHINITEY A
NARREONEIF 2T 2 EDTHTH 3.
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BREY - RU0E

—HER <
L 17X
I
BARRLZE |
BRI L Y
RRHABOENRL E
AiMAER TS
S O S &= o
Hﬂﬂéﬁ%}?ﬁ Uit MO FEehe
-=-----| HBsi/R, HOVIALK, cifikies | <= =
BERIRE A3 RAR |
AR BIZHOVCTOHE
451618 - X RIEE

!
|
i
|
|
[
t
!
i
I
i
|
|
i
1
i
l

l $Bv
B4

EE TN AN —
(IR 7UE) At AR

oo

——————————— —| Rk

FIZHBV, HCOVIiZE#H

BIREIL - 6

BERE - 56/ LY

B 5-1 BFERINAD 1.5 RFBHEDI-ODIRE AT L

AN TO R BT DIFR YA VA
v — A — DGR X 5-4 1" L Jz. 11Bs #ilF,
HBe ¥k, TICV ik wFhosnigitth 2 b
D3 72.1%Td - 72, 11Bs Hilsl, HBc Hifk, HCV
PO T TR T H B 76 Hrh 41 $11(53.9%)
TISEH PR TIRIVIF 3R S htz, RIUANT
TOHMRY ANV A DOBHEHFIIITBRIXIC L D D
DEEDH Y, FRZ B O OHLIX %5 A T Uit
T LD TH D, B, DML TIL stage
VA ORI A —BIFER S T 2 (3 5-5)
B3, FHERCRRIR I I HERE Tl e { HiRER 2 &
TWwb e 30T, HEFTU ZAFHIKAS ARER)

NFEREINZ2DEIPLEB LI ETHE, LI
Do T, NHIELIA 2 FER 4 2 7o DI I3 IR GE
FURCE OB ZEMEIC B W TEI I FEET 3 b
DEFERTZ2LE0H 5,
TREEZOHEE L TR, TORMEEML,
THEEEE TR Y A VA DFERHHIAL T 6 HE
WREREMT S, 22Tk, BFH
BT o2 a8 B TR IR » 2
WIEHERIL, SH%OAEIOH, LiRigHE L%
IR, ITEBEODVLTOZREOEBT{TD =
ENTEE, ZHRREZOHE 2 OEHAIEDOHE
EWE D THFELDINETIER L, Lrl, 20
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F 54 HRBRUETHZ AN 2 KRZIZE T DTREFNDIFR T A NAT—H—[FHY EFHR)

ITEREX © Ath[X BihiX CihIX D t#hiX &5t
(FEFFIER) (n =80) (n=74) (n=51) (n=67) (n=272)

HBs HUE R 1 1 1 3 6
(1.3 (1.4 (2.0 ( 4.5) (2.2

HOV Hutkigm 61 47 9 19 136
(76.3) (63.5) . (17.6) (28.4) (50.0)

HBs A ¥ HOV kA 3t Iz (81 1 1 1 0 3
(1.3) (1.4 (2.0 (1.1)

HBs B ¥ HCV JitkAS$LIZiatE  HBc MtAISM 11 7 13 20 51
(13.8) ( 9.5) (25.5) (29.9) (18.8)

HBs HUE ¥ HCV HithAHICIEM  HBc Hiikpat 3 10 16 12 41
BERRRTH 1) (3.8) (13.5) (31.4) (17.9) (15.1)

HBs #/E ¥ HCV AN IZkEM  HBc Hifklatt 3 8 11 13 35
BRARFIL L (3.8) (10.8) (21.6) (19.4) (12.9)
FEFIEERR, () Wiz%.

% 5-5 HIASRHETHDARD 2 KIKESIC

Bt 5BERBRETCREANWIZFRR
(n=274)
BEEFRR B %
BEL 93 33.9
FFHmfa Dt A 1* 0.4
e 1 0.4
RERA AT 90 32.8
Fr3gRa 26 9.5
e 28 12 4.4
FFgEZE 2.2
B & fE 1.5
LRk Eal 1.1
* Istage IVA

72 DT IERMEF & B EWARERED 2 ENcH eV %
BERPFUHEZTAE ST, R DOT 8
T—RPpEET L, FIT, bhivbhdifwvnics
B3 2 EREZ O ERINLF HiTCEAT < O BEFFEEENIC (K
W52 EThd, $bb, —RAZ)—=
7 O B AT 1 URARESERIM 0 ) R R I —Be
REAL, ToMONET 5 EFER TN E
f, #OfFERFEFEELOWMELTLEI R
FALELT., ZHICED, RO S ZMREF L
Mt THRE L OBEEESL Z e DNEE e b, R
MFEROWE #ZI 5T, WREZ YD THH
R LIEHS AR L2, BB, BEANOFKR

DA L #E, EEIEHE, KIEEH 0] OREE,
EM& 8, *oHKORERERSRII L TERY
RETHD,

(5) HHEEE

RZEBEELZADIVIIMBFETHL LEST
WAEADZRTLHOTHDL, —IRRAIZ ) —=v
JUFSHERE 2igfa e AIRBERA L TL
20THH05, BHREHIREEHTIIZS,
EfFEE L CERBETEM T RETDH S,

HBs HilE, HBc $ifk, HCV fFitkowvFhs
DT H B AT HERE FH IS A DN A Y
AL L TCERSBCENLT, 3281 E
OBEHERELSUORAHEE /GRS
%. HCV kS HE Tl TAIE»s A O 1.5 K F
B % Hig L T IFN W2 Filminic {75 . ITR v A
WA= —F — DS DIRIEIT I3 2 YARFERRIT A%
e L ArEfe A EREL TR 5, HE AN
A< —H —HEEMETIRINT b 72 v b O T EEREDS
R O Ru T h VT IR AR 22T D
ZERFIEL TEIT B, Jﬂ‘ﬁﬁud’? GIEAT L RD)
BERHBE VR TR O R, H 556
WIIELABIE L T 5. 2, NFAlas A OFINF
Bot:owit, 3HH 1 EOBRSE R IA
Th 5,

=//\
H/
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Z 2 TORMEE, Hﬁ$%ﬁﬁt?éﬁmﬁ
BlenZ b, FHINLS A OZET & B LIATRE
6E§ﬁ%mmién5_tfﬁé.btw915
TRV LT I REREE L TR B OHME
witthdhud~ ooy — e T 5. 22T, I
E RO 22 W L MR LSATHE e 2EHRET L i
TEEHERE & DML L 0 B, EHRIIHA
vy —ONFIESNTIE 3 2 I 1 ERRELTH
)mﬂﬁﬁﬁﬁtﬂﬂwmﬁ%%ML Z ORD

DPZHE & RIS ITENBBE TIT D D %2 HRK
tl/'ClA%.

BELZHEBOLRIEDETE LV OMH
20, BWEMTRE R EF—E T, Wil
L TBEHREDOZK VNV O EXERT 25
LIMETH B, PR BAKRBEREFSDOYH
MECHSERELOEKEET 2 L0V, KE
KB DHEERERIANS T RETHAS S,

%7z, TEOBRENITIRRE THA L ERH
MEZZLTWELWERNEL, FABE0HEKE
DI AR S ¢ TEREBOZZ P8I T 5
CEWHB, BRAIZ, bhibhEML 722k
REZBICERBE ML TZZ2 L TWw2HE1E
69.6%ThH Y, 1ICV MAEBHHCB-TAHB L
83.5% kB ZZ L T2, F 77, TR E
WIEBAE R LEL, ZTOBERELEICEICLD
BOLREFHEEER T 2 L ENH 3,

(6) BRMR

ZEMAED DL ETREIHARSMOERTH

3, %D*I@T FOEHOTEHET S &, B
IRANTOILA L A ZARE 6,333 A2 BICHE
mﬁﬁ%khufb,%ﬁénémmwmkm
1.65 A3 &2, Zhiexet L THTRIK S A D &
FREE LichbhibhDy X7 4TI 274 Acwt
U CBIF Bt 2 Y L T 1 BIDNTHIKL DS A HS5E
RENTWB I ers, HAOMHD S bRE T
% DS A D& & U THIZIARE L 2 IR
LTEMT 20N THE, TIFTBI LI
LU, LAENTEHRED UL 5 hTHINAT A 1 fil5E
R 2R THSA 1 B2 FRT 5

375

BRIEL 5.

. BB 5 HiA, BEBEHAADI/V LT

AR D & 3 BD S B3 A, BERELS A IZSHBE D3R

DTEW, £, IhoDRATRMERAD
FIENAVAIVFERRET S L OVRETD
5, O HERZAD S BALEHT 2E1E 0
ZrEMenTWwWaEY, bhibhdEHD DA
143 P % R T 10 ERLER L 7:AE T A D
FERHLONLP10, £z, HO S EEMERE
215 B % = 11 SERBEMR L T O A DOFE IR L
o 720, F o, EEN A G R VRME L 1T
FHUBIERZRE 7,022 AOHFWMET 7 —¥
HEMEER L 72 b DD3 486 Bd - Jedd, T DD
AR E DIRE CHERR é‘ﬂf’%iﬁ/wQ%@‘:Pk?ﬂ
RIZ/AEOT I 7—EBRETHo b DR
holz,

JED S H3A LD AAZ DLTIE, HSA DR
FER « BINRERIC & D HEMAW X BIRTEROR
v % BiET#3 (cancer screening) DOXIH & i3
BB, IhSDBAKDVTIE, AMFY
7 EDWb® 3% (health check-up) & F%t&
FICHEERESEA L THRRECED 3 UN FiE
s,

FERRZCHETINETHLOT, BOSHS
A EFERBDI A DB TIIEIE T 243, BESIRP
BDBBEIREV_IVICELDODAELZ L, B
ﬁ%%MLWT%ﬁﬁ%%&T%&Eﬁ%%#W
EEINBZZETHA),

Ehi)iC

KEDI A NS A D E, EHDIIOFETH
NI L BMBERZCH LT LABENTH
L5 LCHEBERITRERZ b Ly, T
JBIEE 7 > & M IE TR LT & 5B R At
WAEN, HIERBZESI Tho & 5 CEMT 3
ZEDMHRITLTLESTEY, EELFmIE-
Twihwnkilbha, £, ZLOMOKEY >

T B O I3 HE2 (health check-up)
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#H##2 (cancer screening) & LTHREL TV 3

5)

6)

7)

8)

9)

YOWEHEL B OGN, REOFSIIILER> 126
HHFMSLETHS S,
UL EFFidER)
X .m
) A §I288, R+ A2 V=27 %TF05 7
BHORLE, EFPIEE AR (ZGH%E) © WilEt, p39
-41, 1990.
2) BAHEH S L RGO, B4 ofsE, 4009) ¢
428, 1993,
3) thALESR AR 3 EERHE I LERE UGN, HB
ERRFE, 32(2) 1 54-72, 1994,

4)

[HissfHs A B8] FIFEHE : HEODARHBE L 7 0
. SAKETEE (AAHE, B, fh) @ f%E
HikR, p 107-144, 1993.

10)
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Ebara M, Ohto M, et al :

hepatoceltular carcinoma smaller than three centi-

Natural history of minute

meters complicating cirrhosis. (Gastroenterology,
90 : 289-298, 1986.

BANETRS | R 2803 E -5 9

$]—. BTHE, 32:1138-1147, 1991,

w%%,kﬁﬁ i 2 PR IRE OB ¥ 505

MEE, EINISIREE 66 1 20-26, 1985,
BB RIR AT - LFH O LRGN, VK
Tﬁmﬁubwam&mrMﬂmM$%u1.ﬁm

RERERET, p9-19, 1994.

NEFFIRE, TMfEZ, b BEHRT R 7Y —=>
70 & ANTHREE B O P b i Y9 245 (),
LIR3AREE, 74 1 10-17, 1987,

NEFEIRE, ERMZ, o AP M ERTRR
ENn D RMNREONRIKYy. BIFKEY:, 20:212-218,
1993,
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BREEAFEEE (PNL) 22w,
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2) AEAERE

1 e EN

BEBRBRFREFIRE

9317 10

BB O EILBE L @ L ARSI R R 2B,
WHT2L0TH), BELEZTLIIEFERE LS, BF
WHEIFEOFZIC L) BEERI LT CEs L)1k -
P2lldvz, TNEEIRENETH L7120, RAMVEREELE
gt (ESWL) ¥R L 724 0 Tl E#EIC L ¢ PNL »5—3%

CHAITE NSRS L Twd, 25 L2 0B8N
PNL oz ESWL (2 & 2 850 WEE 7 SR 10 BE
ENTETWE, 2k z2IF, Yo ITRERD L Y IcERLER
TlEd 62 L PNL THEAE AL T2 5 ESWL % MiT¢
LHMFEFERES L WL, ESWLEBEDBEBHE T OME T
PNL»WBEE 205 Z 907 e v, E510, BB A6 L 7>
BmA CREQICEELZERTILE» DN, 29 LEga
PNLZsE WlIEE 4 b, Wiz L TOMRBRRBEIZE - T
S HTH PNLIZERLZTAR 26X WEMThH L 2 2
bz,

FOBPRTEE L CHAEMBE T2 2 L 0B FEIC L 2
BRI O3 0, B, EROKER, L —%—
W s b, ZiLbDBRREIZEFNFNER. G d 1 .
WARBEODZIR & & IR OEEIZ L N, WD DR
RHMAELETHERT LI VMR TH L, BIRFEHEL K1
W2 EBEDOPNL FEZ M 21077, 3. BFESA FTIcHE
LLBEMREZERL, 74 P74 Y—2BED IR EN~FE
AT BHM2—-2), RATHEEXFRTLINEESFATE 29
A XETHERSFZHCTIRT M2 —3), ZND%, BEhIck
@ity 2546 (—HHEME) L. 4 ~5 BRICBEERD
B 275 - CHIM T 284 (ZHIRREHE) 255, 1ED
PNL#BETH A HH T2 28410 —MHElEctw
DLVEBEEIOBRIES TS N 2T IR E» e TH 2,
RMAEER, BB LAOBE AT —TAREAL., HBELD
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Lo— - R

oo ®E

931712

o

RRBIEEEEN L W L R HEISHE,. 2~ 3 BIRICH T —
TNEHEET L, LT, BB OWTiHRND,

— I3 EE 3 ~ 4 mm, ARNE30~35cm O S A E K
RE7'o—7 %AV, N2 HFHOBEREEFEICERL T
BT Y, BEELSBL 7o — 7R EAIcEMIvE
MTICEEZERT 2, 77— 7HEGCREEY 7726,
BEETLPEHETE T WRENH L, L EARE T
O—7WERBEL CRSIHRT 220 TE 5, F270—7
DYERE, M ER L CTUEFRBER TSI TE v,
THRACIHETE 2B 3BERHE»E B IR E 25

ND A TRBENTHRABEEREREIFEEINTED.

BEE2~3mma7o—7TLMMEBEDL WERERATE S,
IOBEICII FIREENDMEELEINHATE 3,

R BER 70— 7%FAT 2%, EFELHICEELER
—7%BIL T, ZORET ZKPHEREICL - TRAZE
My 5, 7o—7FRIBRETIIF 3R LM, BEiETH 3
72>, BEBECTHERTAZ LA TE S, BHEECIEILETE .
WEMHEASIRERAOBRICEL TWvwa, ERICIIEHR IS
Ta— 7RSI ER L T AR GEET A2
EHARURTH D, 70—7H I 2 RECRET S
EFILT L ERELGH S, WL 2RI TFTRET S5,
W5 HERT 20/ A Tl HRER 2150,

K7 7AN—%2F L TV —F B2 iEaicBE L ey
b, WD NA-YAG v —F— Tl BIERIC L D #EA 28R L
72h. BRTHNCENR E b2, BIETRIIEACFERE AL
WV, BRIEIE VAL —F =R E N T 3Y, 2o hETiR7
FAN—IERTRET 2 ERIIEEGTH B2 OBATOEEAL
FHEE 5T, N2 Tk 7' o Xfb . TIEHBE S FES 5
ik AR ENG, UL, FHEINL 77 A3—
FEFEA0.1~0.3mm & 8D TRIETH 5 72, BRIz s
5, AEIERENRERS AR BAICR I N2 20, &
K. BHEAOOBIICETNE TH L, EBENFERIZIZIELRKE
Wik & FREOEBE LB TH 25, B3 BLRKEMRE &
NiEmnwrBbns,

RN e — D THRRLIC S EE L IRE 2 TR A

(#4515 184]
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* KBRS B IE
Wy o REIFIERAEEN TN EY,
EEOWHTREMAEOEDL Z X2k » CTHRETEET

ELBHAOIITXTCPNL tgidT 22 T2 2, BETIZ
ESWL OERIZ LN BEHHIBELNTETWE Ligni, 22 F

U n O UL R PNLIR A B R 2 L TR

Vo TS L TRTOEELD» PNL THETE 2 Enw )
ZEIFESWLERICA > TLARBICE(RETH DL EELN
5,

(X ®)

1) WiEERIIL  BRENEREELE LN ENBERICL L
HHRzOWT, BBEFRTE, 43 325-326, 1983.

2) REEMII»  BRAKEGHREIC L 2 BEABRERE OB
. ERPRWPR2EEL, 37 [ 893-898, 1983,

3) Zerbib, M. et al. : Clinical experience with a new pulsed dye
laser for ureteral stone lithotripsy J. Urol., 143 : 483-484, 1990.

4) Shulze, H. et al. : The swiss lithoclast a new device for
endoscopic stone disintegration. J. Urol, 149 : 14-18 1993
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FLHIC

BIBOBREIFINEECH D LR Rk v, FINEENEREAELEZZRTLBRETY, £
EEAABFHAERE CIhE, BISUIRRIABEE 6363 §D 85 %, HMBEMBGYIRER
63%TH5, Lictio>T, EFEWNREREIC K 2FMABEN, SECETL URTEER, JEBREY
BBl LT, FREINOERBLETD B,

—%, BECHT 2 RSHEREREL 20 n b nEARLR AN T E ik, TOFE R, OFH
REEF I L U UIBRAEERIC L TAARRE SR TE 527 OREETFcL T, BEER
BEL, EHEFEZEETE 257 QIHEEUIRFlICH LT, #BEEE LTERTH D, Fif
BEEO R LICT o5 7 RETH B, |

TR, EEORRCIMATRIEBEBREY TV, HiECxt3 3 BUREROMEZ B o
RE, HTAXBCOWTR, EEOREVEBBI N v, - '

I BeRREER EORRER

EEICHT 3 HAHRIER LOMEAR, OBEBRIRET, KEHRATRMR A RT LR & 1L
Ch e @ v ABHEEAEECIEITE A i, EBIEEIND Y v AGid, HUEHA
FRIC KL, OF ATFEEBENEL <, BREHICE > THBRFELLLT Vo LENST,
A HEHETARC X 0 FIET B a0 clt, KERYECERCBEH LATREAD ARV, T Ok
2 OBrEPATERURE (Mg KB B I FHLY) CEERRGHEESRET
BREAE A E, BRLATREALZAD DR BV,

I BERREERAIR

BBkt 2EERMBESI R CET 2 HE R PR v, Gauss LI IFHAFEFMIC 50 Gy D B
v, 1351 35 (23%) i 50 %BLL EOERHE/N % 8%, Bukowski HOREA, HEREIAC
SHEUC R, HESEE & L COBBORSHRIBR % lfT L 2%, 304id 1261 (40%)
PR EDOZRZEBD T D,

RCEZORER =T (F1). BEF 247 Floa T, BBOERECK L CFHIIFRETD
b, BBEHEEHI60Gy Ll b (BMEVEFEENA £ 2 dIEEAR) 2wt 400Gy Bl E (ZEULFER
R OEFIE 16361CH 5, BREIRAHEAY 0HERECET S &, 163 F4 CR (I 8
(4.9%), PR (258 (35.6%), TEXhF 40.5% TH b, %5 97Hl (69.6%) X NC %71 PD
TH 5,

COWERTETE (T), BEGICRETT 3 &, ETE RIS T2 69.0%, Ts 40.9%, T
18.2%T, BRIICHOENIZ 18I76.5%, 2%137.2%, 3EI34.3%, 4BO0%TH 5. HETE
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BEOMSREE 155

£1 HBRREZER
T -2} #i# | PD+NC PR CR ZE (%)
T, 42 13 26 3 69.0
Ts 66 39 24 3 40.9
T, 55 45 8 2 18.2
1 34 8 22 4 76.5
2 43 27 13 3 37.2
3 67 44 22 1 34.3
4 18 18 0 0 0
5 1 0 1 0 -
Ei 163 97 58 8 66
(%) (100) (59.5) (35.6) (4.9) (40.5)

PUE BN E iR &, IERITEAIEE 28 < BB N E ARBECREEREOS A R Y,
AR . FEE (08, T1) @& BEHIOES T XE¥ENDH 5 TSN T 3
CLEBFLAEH TR DT, HRICK BIEEEHNEIC X > THBLHE Lo SHEIAL 18 #1
6% (33.3%) WiMRAIHA%3ED T 5,

BRI RIC O TR, BELOE, X— Fvv 2aBiEtEe B8 (LEBE,
BB, AL, ESMEIRE) 1 30 Gy | EFEAT R FifT L, FESAEIEISE 2 b U KI
HNBERI L oo T OBE, BEBBOMMERETCIE SN, BEINELLAT, &<
EOMLIE, HEEBIEIC P TE R ERARD bk LT3, ILALD R, EHEMH
1051 (11758) I 26~62.5 Gy OINFIFEH £\, FHEADEEY 1 » 7 OB FHREC 5
T, 3RE (27%) CEHROTLEHEEYEO TS, HEFRRMECERIFETHE L L
B, MELY ERIRARIES (B8 24~400y) Ck-T, A&+ FENHED IBL Eog
ft% 14 Bl 10 FICEBO T3, FREOLYRIEFEEXIR & LT 306y 04 & 5-FU 6~7g 0fF
O#%5-C 45 IR 40 %I $IH (ER 5 X UFER) #30, XERFERHRERE & EREOSRHE
BB L, BEMEEICERIN S - & RT3,

T b DRBHTRNR L ERRIEI R A b AT, BIBICKT 5 HEHRAERE, RGOS
DhECHE, hEYOYREIFFTE L LERTE 5,

T RO RR B SRR R
BB & 11, © T TRIFFINFICKH T B AL EREON R £ &0 BUHRIEH L T 5,
A. BStHE

“Co rEH s nEETALF—XE (4~10MV) X ZNIEEHBE—FCHNLR B, /MER
2FHT 2 BABSHD 5 W HEGABHETbL AV, ¥k, FEHHTFE BT RCX 3 EBEHHR

—228—



156

HHNTHRO~D, EFRISGMC—KCHBT 2L @dTE RN,

MBHEREFE RS L BB W X b, B0 HFEBAICED b ® L IRE L UE 2
RY v AR EUANHERE T2 L REENTH L, KEHEFLHRTET 5 LMEREDVEEL
WEAS TN, FOBELEETEL, EHTOLX &, SRR BT 22, EHRERE
XL 72 ) v o3 (UICC 2348 o0 Ny i) IKPRE L 7o ey NEEFRICBRE L T B,
LA L, BHE% 40Gy LUFic L CEEEIRAE SO S AEIR Y A~ EiE Ta o KB
B2 atE L e BmEY Wb Ao D,

FR G5 R R BT a2 PIRRS 25— T B B 25, BiIH 119, 15 2o SFIEHO®E 46
N5, iIBEACT, BEETEEEN L ZvcERL, BESMOZIRITTERIARE L & - B4,
BBas % R BN ARE S e n T SRS E T b,

NBEEFOINE R, BoREME BENAWC X 3BIROEE o CEEBL, T 3 ETHEHENIC
BHEORAZ T2 LBRLETH D, $RTEHERAL, —EORBICHEA T L HEET
»5,

B. 1[ERE ®GEE HRESE

HEE 3 2Gy/8 - @5 @S, 2.5Gy/H - B4EEBHYEFEAME L, -8 i~5Gy/H - &
2 EMEE A, BEEBIATHOBEECI > TH 50~60Gy #BEE L LT 5, E7EIE
A, {SESEC 1 FBSHEEC X 2EEE2EDTnA WD, KigE 60 Gy dBEOHIECLET 7
iR TRAL, FEHCHENEZS CRHEATERRARE L EHRTETH 5,

fbgf e OPACE VT, BEBRERYEREARE L L THWARBEYTE, RREY
30~40 Gy (€, ¥ 7 SH@aR» B D EEE L CHC 2850’ 1.5Gy/H, RRE30Gy K
MWICEEL Twv b,

HEEFREE 60 Gy BT 258, Rk 2 SHHE (BEHRER) 2 &S 57, 30Gy 4
#ic 2~ 3EDIKIE% 3¢ split course radiotherapy % HifTL TV 5%, L 7Zc#s-> CEEBHEIREIZ
8~9E%E+ 2, COMBEHER Gauss 30 30 Gy HBHED 4:BKIE, Caudry bWo, 206Gy
BHgOKEA Y LKL T,

C. %%

LA B, FIFRDER© 3P RETICK L CHREHRRIEIAIR O, BRSO
RS 3 WA b AEBRICK LT, EREMOGFENREAFT L LD D,

HE L OILERERRA ORI A 3 &, SER 247 FIFRIEGFA 8 B (3.2 %), FFeHFA 201 #1
(81.4 %), REBEA (MutsaiamseiT) 3841 (16.4%) TH 5. FRPEA 201 Fil 162 41 (80. 6
%) HEKIPEAC, L LT 5-FU, tegafur, carmofur ZEMAREINTWE, HEENA,
FO, AF|, BEARSELELTH D, T, BEDH I (19.4%) TREALERESRITS N
Twnb, SHEAL2ESEER, 5-FU, cyclophosphamide, mitomycin C, toyomicin, cytosine arabino-
side DEHIDS B, 2~4FEHEASHLETEREL T 5, ERFFRARKETRBURGER L T
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K2 ERAE (FREFE)

EFE (%)
B Bl% : 50%EFAK
1% 2% 3% 5%
RIBEE| 126 59.5 30.2 23.0 10.3 13
2a {523 39 35.9 15.4 10.3 5.1 2
AR 82 18.3 6.1 2.4 0 5
R 52 15.4 3.8 1.9 1.9 4

B RIGEIE T4 Mo T, SRLEREHA TGy LLL, BANESERE
EHATOGYLA LRSI LIz b Do BRI T 14, Mo T, LECIRE
*ﬁo) %)@o E*}ﬁ&iTZN‘h Mlgjg

AR, HiE®H#EEE LT adriamycin, mitomycin C % ik L A SRMEERELHETL T
w3 16)o )

XRREIIC i}, EFEBERETL, ZOBRBUTHRER & LERER RT3 Ak, L%
FEREAL X UHERRE S LTHEfTL, £ ORCRSHRERZ EDEE L LTHY3 HiEY A Y
BEEIh T3, 53X, 5-FU, adriamycin, BCNU, mitomycin C <% %,

D. AESTEE

FEOXF 165 F (Tie, Mo) F, ZHUCEREIATRAIRE 40 Gy, BALEREFA R
BIRBESOGY DI ERSETHIE T8¢, TERIZT6.4% (126 61) TH 3, —F, {LEHEEOHE
- REHAIGHTS %, SRIBFAT2%TH 2, EEIREIRERY )R L LTwb 0T, BIEH
BHRL 2B CREFORE, HEEROEEXXY, ReTcEHofil, B CHREHREEE
FIEL T3, {EEREREERE L BRE)TR, 346F 164 (44%) KB THRSHGEELRR
ARETH o TN B,

BRAPILOFERE R, 2FRECEL, BAELBROBNER, BHRIER, KM LoE(L
(EMmEREL 2000/mm® BIF, Mi/MREL 50000/mm® BIF) ©H %, BlEmEKRD cES 2R
Al, E¥OD3HMABFARI ATV 20T, BEPLEOEHSEIERACEITE EBEbN 3,

E. AR

RIPEFRD O 2 e tBEREOBRE R D A L, EBFE, B, HE A & OEKWEET & 1A%
BARE DBIREIZ L A ERFTENT AV, L L, PEORHEFELZROAHEIHE IS
(Brandl'”, Sauerbrey »18), Wieland 619, KJI[520), Asakawa &2D),

FEOBRETT (K2)o xRE 247 H (B 1685, K 79H) €, FHERBR 68 4ETH 5,
*R 247 Bl 165 Flid Tiws, Mo T, 5% 82 FIREREBH (Tew, Mi) TH 5B, RIZEDRHT,
126 B BEAIBFAC X ARARE 50 Gy Ll L, ZHIBFAT W 40 Gy DL EAEBST ¥ 2 fEfC¢, Th %1k
BHLT Do 72 39 Pl LERBRBCREHMAREFIL L 2B Td 2, ZREBRCET 2R
SRR 6~60Cy L ¥ 2B TH D, 4Pk, LUINMSHIFAEFGE,»LEELT, 5ELE
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%3 OETE (T) BRARRM
EFE (%)
T |# % 50%4: % A
1% 2% 3% S5E
1 21 81.0 8.0 62.0 33.3 43
2 25 80.0 44.0 36.0 12.0 20
3 42 54.8  16.7 11.9 4.8 13
4 38 39.5 7.9 2.6 2.6 9
%4 BUTEHERE
EEE (%)
® L[4 509477 A 41
L 26 3% 54
1 21 67.7 33.4 28.6 9.5 15
2 27 70.4 29.6 18.5 11.1 20
3 46 47.8  13.0 8.7 2.2 11
4 11 27.3 0 0 0 8

B, JBEAE L 100 %TH 3,

FRTAEE 126 BIOEREFRIT 14H59.56%, 3423.0%, 5% 10.3% T 13H D 5 FEFH %5
BT B, RIEBEIFIDZENIE1436.9%, 34 10.3%, 545.1%T 2005 EETFH LS
50cmz%ﬁ%%%ﬁmﬁ%fbéo%%ﬁ&%fﬁ,%ﬁ&%ﬁ$ﬁf;1$m3%,3$
2.4%, S5EEFHZEAD R, 50 %ETF AR, BEBI1I3H1A, hibB2 1A, @BHS 1A
TH 5,

IRICHRIEEE 126 Hilic D W CHEFTE RO BEEE* R~ (R3). BHE (Ti: 08) 21 FD5F
HAFSRIE 33.3%C, THID b EEERIRERD B, HETHE 106 FI0 b FAEFRLSE.7%T, 5HELE
TR 6BITH B, & hfETROAST T, 25FTHESFEFEI120%, Ty, Tuothdth X
hi8, 2.6%ThH5b, W/gﬁﬁﬁﬁleﬁﬁ,szﬁﬁ,nlsﬁﬁ,ngﬁﬁf,rﬁ
@@ﬁ&t%m%ﬁ&ﬁ@ﬁwaméo

EEFTIE 105 Flic o W CERIBIOERKEY =T (R4). 1, 23i®5$$ﬁ$ﬁ%n%n95
1LL22¢T,1&2%,2&3%,3&1%@5$$ﬁ EHL, 4WTHEH, REZEDLD
TXET,Zﬁiﬁ%%%b&mo%ﬂmm%iﬁﬁﬁ@,1iwﬁﬂ,2imﬁﬁ,3ﬁn
HH, ABI8HATH 2,

EFHEIC B 3 BREE R EHRRRDR L BE L, BEYROEC T, 1 8B IV 2HOR
ERRIFTH B, ETBCE T 35 EEFFIOMELZRT (F5). BHIET 6 FloREIRA,
CR 4, PR 24| TH %, PRICEHHEFRALNE W, BHBRLLEIRMCERFLL
LEZDLVE, BEBREVCAREYECEETLICEIHI0T, HRHUEHHCHELD -7
D EES,

0,
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x5 ETECBYS5EEFH

E 13 ER{L T bl skl BaR (Gy/8) b2 2R
72 % CE 3 1 25 60/57 #BHE(E)  CR
74 B  CE 2 1 Pt 60/41 #wE(E)  CR
66 5B CE 2 2 =P an(eiil 57/26 BA([F]) CR
68 L'y A 4 2 AL 60/43 B&(E)  CR
76 =5 A 2 2 e il 40/34 ZH|(£) PR
72 5B CE 3 3 =N i) 65/54 BA () PR

i RIERGEE, BRI,

F. BIfEREEHHE

FEESOHEHEERD E V5L Ave Rubin 623 5 ERIC 5 LT OHE CEELARET S
MEVRBOMARE L TEL, BCRBEEALEREL LTEOMBHREL 456Gy L LT3,
% 7z Gabriel-Juergens b2 3£ HOTBERAKOMAREYHEL T, BOMBFREILERH T
1400 ret, ERLYEMEE T 1650ret & LT3, EEIRAYERSTCE, Brick® @S iC kb h % sk
ERHGHEE R, BEE BHEILT, XECEHTE 28821 4000R/B50~60 HE LT3,

EHE oM HIc X 2 BEEGFENELRRELD OMRTEHFIC BT 2 IBREORRECL S
&, MEOUDLA, FHE METES IUHBOEE BREEMHEOME, HEOTRERE, J v
ARGEORD, BHEDOIIRA L TH L2, BHEKRTHOFMECOBNENR DO HFEFEA L
DBRREMELICDOWTEIHLACEINT VAN,

BUAtRREERC X 2BIVEF R, SHEES LHREEE LTS,

SHEER, 2R b 0L L TRAREER, REMROZEEIEBD o 5. BEERMEMOM
FHeHsil ¢, HEROBHTCRRCEETDH 5, KFMOEbd, REHEHEERCRAmEk
3 2000/mm®,  [1/MRELAS 50000/mm® IR IC A S T & IR e A AR, SE{LEREOHAT
REROC L ARLMEEZREEES NS, BFNAb 0L L TRBHEACEENSE, I,
B, BAREOEERELLbND. T, B BHESEEIRTCLREDLOTEINTH S, BEDA
PERESIE AR E I, RHI, ARSI b5, BAHSE K13 30Gy BEDKEBTREL, W
WBWIC IR, Kb, MRS b D, THICHESTERE, RFHEREE L F—CTd 52,
FERDOBE CREAZERKTH S, 2~3BOKIETRECHERET S, KM, FFLEEEEHCH
HET 5T Ldhvs, BAGDOEIEARSHIERC L > TERCHEDL LiEEs» o DR, #ilE
RETLfERED 5, BEHIRATECEACREESVETD D, EED 1FAOFEAFZERLT
wdo THLDZWBECTHSHHAR O SHRE & 72 2iEFIE 16 BEE TS 5,

BICEBOON 2HREREERHMES %, BESIUVEILTH D, HOEER, EHE3~67
AOBRBERETCRIEL, *bhdTH#EHTH B, REMEMES C L d DAL hv, EFZH MK
BR3¥l, BEB2H*RR LT3, LAL, EHEEIFOKERR A v, BRUREORAER
a, EERE, EFLEERB R 0T, FRCKD 2T EETRARETH b,

LR OBEHRERINR, GREE BWEAA C2REMCERL TR 5 L, BAHREmAR (¥
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BIBER) @ ERBICH L CEB A NSk X &, TAPRE TN CTED D AAABREY b bt T &
BTEDE VLD, Lirl, ZORMMETMEL BT~ b A CRAT, BROGLE LE—2
R & BIAIET R o BATSIARORING, RO b &0 7 B HHN ICHES < FHiTaY
B, BATEINIC & 2 OIRRAEBIICKI R RERE L, & b ICHEHEAB O B2 T4 IR C & 3 BANC
HEEE S~ ETHD LHEREN B

IV &bk

BOFE L &, AR TETIRRE L OUFF &3 2. Fifi e OBFRAORIIC X - ¢, #iaTHs,
RS B X USRS c T bh B,

A.  fiTHEIERSS

MEHRERC X > UElEE /P& &, URBomEEZND, X HCFEREZObDIC L > TRET
BAlREE D & 3 IR 2 O e AT A BAIE L, TR M LS 42 C L2 AMET B,

RIFEIC X > T, FEHTERAOEBENZEBE S X CHEEN L ~ L O BNREEATIEE 1
BRERITIRERG LT 5, ¥ 2RERBIEMEIE, FREE LSO EFENET S 2 v idJtgc & -
T, TR & B IEMREAEA L, & DI & LB O RBIERAE T B L < B
T 5. ZORER, VoM NTHER B X UBEBEEERDIES D,

BIGEFMAIRER BIET, ETE, LA 5 & BERR WA 2 E, RENEFREIHA
WLIICH B, 7 ) v Eilm 3 BAERAIC & &% 5 ¢ & REEINTH 5,

FEENE, 1[HRE, MESEEL G, —BCRREGHEREEELE—Td 2, HROLPIE
FAREFIH L 72805 1 P 2 EIT L T v b % 2HlE O 3EROBR, SEREEDETIAIEY
HRE LT, MRRKEDHEEHZREL T2, REBIRENACHEBECEST 355 CR
20~30 Gy, FRFEREHPLO/NEEE T 40~50Gy 2SBE s 2, Fifis TCOFKEIRIT2~3 8
THb,

MATARSAT , ZEMREAED 2 b T OB EICERARBIEETH 5 C e BEHI AT Y
o HAME, 20~30 Gy OINFIBRS 2 HfT L, T 199 BIOBEREE % 8T L 2 FE 5%, XTFEEE
CHELTYRET 14 %, SFEFRTI %O EXBDOT N5, AHTH DB XUFTMEHDOK
fEE EAFEET, HETFENC S BOBRETEEEZED T 5, FRIKMZENT & 0ERE D &at
L, P, H, n[AF & 3844 <, sEAFLEBCEEL, MRBHoEL, ¥EEmGSEL
T IEAENI SAEERE R & e & & b I, BIERIGIC X 0B a S WIEEH R ZE(E L, 1BF
UIRZEOM - EBEROME 2 2o T LML TV b, 2R L®)E, 20~60GCy FBa L 7«
186 FIDVERRAE 7T L, 1BEUIBRER 22 %M L, MFITE 6 FEFRT 10 %DM L% 3R
BT b, FRIVIFITER 1~ 2FE0EFFIAHEINT 2 & LT3, Ml e b Fiic
X LTAF & A 2RIER %3RO T AV,

RIS OB B AERD bR IC b b, BUETHIE LA CHFINT AV, 2O
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i, WEIBHOE OIS & A DEROREIZH 26T L BHTHEA W &, RIHTOMENEY
EFECITRIRS & B UhEA AT E 2 ¢ &, frEiBEsC i BT AR 2 b OIS Tl £ ¢ o £ AR
%Eb5 L, BEEE (AR REHCEET2C LA EOREYETL2DTH D,

B. ffispiRS

WRERE AR E N B, YIRAREEECT L TR/ N L IEMBRLZEIF L TBEI 1
T EdH i, ERIEREATBTHEERGITE A V. BURMNEOMREE 2 8%HED 2 »widHFH
OREEME D & WIEREER) A BB SRR C L > ThlE L, BEFEREZMLEL, FHpEZ [
bLxerCEEENET S,

TS EAE ) D B I HIFEEREUIRR i b - RIEF O A 2T, FTERE, BEEEYETE LA
<, MR LUIC Y v AEICPIRN S B A FERGEN B O B B ERITH B,

BUBRIMT 2 U Y v ~EiFE R RIT L, BEM 2T 2R1CHBs T 5, B REHE % R
WICRA L, BOHREZMEOE IEHEGY TR FBE A R L, BiE 73 RECEEC
g2, BEME TA2TREOFEREZEIAIL, R LG AEBL AL ¥ —%RET 5, BHERER
BB 7 @R T 3 30~35 Gy, BEBSEMERE TIE 255Gy TH B, BHEILEREOT, KX X%
ZRELTHEAxZLYOBAVONS D, BEHRSRHES X UVE2 SO g 0BscE, ETc—
B 2 HBRORBHE D TERI LT EB),

sENET, BiEcdT i hBHOBMEARITEIN TS, ChboHED VL 5.5 &,
s CIERBRHE Z AL, IHaRUREIOBREEEDE L2 BIE L L Tw3, BHEE R
BEHIMZ 5720 156Gy HD0niE 200Gy &bk g, BEFETIEMERTEL, EEEFAIENSE
BARH| (misonidazole) #HFHL Ty 2HED b A b 2,

MER SRR E B X UIEER % A0 & U ThET S 7o TR BB OB ERGEY 22 &, B3 1
BB BFRIAD 5 FHEFED, L L AFiMEMflorh L HEL T, wThoE#cd A
FwembL, IVE (Po Ho News S) T20%0 b FEFRELG bW &k, MTEH»HFTHER
itk Fshtd s &R, ABEOEREX AL T3, AIRONEORE? T, fEF
b, BEREOFEBEENRIVE-Y, BHERYLECADRZEDTLE 00, L7
B OEE, £FEOE ECO N TREGERL T,

WS OEAMEERE A TR ES, AATRHPEVERLChAw, ZOEHE, 10MeV
IEOBEFHEREEENFBEI N T w3k hve &, BHECEEES, BHIBCHKEREE
REFMCLBEAZEATMEA TRV &, FHE & BHEIENL T THEEME A & CRHEE
BHLTE, Tbhwwy v i L LFREHOZOICHEEE C EAREAC ALY, BRRLA
Thid7z bk wER EOREMNS o & EBbh b,

C. flifkARse
HEYR TSt &R —C, EEERRE L R 2SR T 2 b bIEEK, Ukkk, 055
Y v EHEBEHIE L, RETHEREZMIET 2 C EREMNE LTw b, ST TR 2 BRI
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2T, BROGREOEERICK LT, BENEBROKEE By L TSt & fF A~
BB BB NRALFEEF R ® L iR O®RE D S b D,

ESRER L 2R A EREO D 2EH, H 3 wEEIERORRIED S IS EFEE 18
EENBERT, FESS 5 WIHEEEOH 3 b ORBNE NS,

BB L SHRa R Bk & [ —C N RIS IC &k 5, EER, HEAEREOD 2EFZXIR L L
TITERBHZ BT L TE 22, WhLFEeE7 ) v 72 BRECEBEL, FEHNEBYHECLTY
3o 1[EHRER 2Gy, B 5 EBHCRIER60GY ¥ AL LT 5o BIBOWTMEA * AL %
WEDTRIBEED Gy KifciEb I T b, ¥ ZRLERE L oA’ BIEFAER
®E%T1@ﬁ§%ﬁibkﬁﬁmw%#bn,%ﬁ%%5mh*ﬁW“merméoébm,
REi AR BHRBOBSH R, BEIUHEHA SCERT vy 2 BFERIATR S,

MM OB L H 5 &, EERX 18FIOREAEREE MR E LT, ARINmER3 Fles LU
n B 1B, P48 (22.2%) K EEFREDH T3, HEBHREHTH S C L2nTiER
TH%EE 5, Schein bOWEDTRIREIIEICT L THHULLRE R & BFSIN % oK
L7cBEBE e 2 B L, EBRHOFARTFROXBCERATH®ZLEINTVD, EbHIC,
Caudry 5, Regine 53¢ ZHIb2HE & OB CHRETHIEROM L% 539 T 5535, Hallis-
sey LI FZRLFERED 2 WEINBEBEHEEFROR LLEELRANE LTV,

AHTR, BEOWHRIEEEECEL CREZ 0BERA LN D2, BHRERLHAL R
HZE S fibhTnhvn, 2OEHE, BUREREOHEBE~DOELOEIKHE LEDbNRD
5, WHRBHOLE L WEHED 7 OFFERIETE hhiE A b WEETH S LB 5,

D. BRE

TR R SIAROBEDO G Dk o BBF L ABREOE@ES B E LT, HREHREH
MEICHE L TR E N B, EEE 52 FIOERGBORET, BENBERO 1| FICERER 285,
TnB (F2)e HLHO b FHTERIC 60 Gy DEHCTHOKEL b bt ¢ & 2WEL T2,
FRIED 1 - CEERATEEAEFICH L < RS 3 HERD 2 L85, $7, BEBHAICHLT
REROEM, HEXHFTELICLEHEHAL

BbHIC

BIEOREHIBRICONWT, EFBOMEL 0K, TRVERZMA THHL o BEOHERD
BT, BHHREBRGESEEL (ERTWE, BMRRCE T SREcE T b FRAAR
RETHB L L 5,

SBEMIE it & 2 MBI RFFFRIC & o T, HEYENERCED  BREORE, WL 0E
B ARSI R E, BHLATIEALGAVEBE DR AV EEL TS,
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