RisH2EE $£13% 1% 20014

A4 A4
3
:kiy

4 Az B G2 3
FARN AE AL BE AT

SEEEEREEEE DIEFE 2L

a4 o &

Study on Development of Acute Index Through Peripheral

Blood Test in Total Body Irradiation Patients

Dept. of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University

Park Young Hwan

Abstract

In those patients who underwent radiation therapy
with 10 MV X-ray for bone marrow transfer, compared
the effect of high dose irradiation on peripheral blood
were investigated in randomly selecting I8 patients.
thus, changes in the levels of peripheral blood (WBC,
Seg. neutrophil, Lymphocyte, RBC, Hemoglobin,
Hematocrit ratio, GOT, GPT) were observed for 25
days after irradiation with the peripheral blood levels
before irradiation in these patients and in 32 controls.
Among changes in peripheral blood, the level of WBC
was 8.63% after radiation therapy with as much
decrease as 0.22 x 103+£0.19 x 103/ m compared with
2.51 x 103+1.29 x 103/ mr before radiation therapy,
and was only 6.35% of 7.17 x 103/ mr* £ 1.46 x 103/ mm
in the controls, showing statistical significance (P
<0.01, 12=0.9151). In the morphologic test of WBC,
the level of Seg. neutrophil was decreased as much as to
20.53% with 14.17+21.60% compared with 69.00 %

25.60% before irradiation, and decreased down to

24.39% compared with 58.09 +7.62% in the controls (P
<0.05, r2= 0.6316). The number of lymphocyte
increased as much as 3.94 folds at 79.91 +=27.30%
compared with 20.29+21.15% before irradiation and
was 2.39 times higher than 33.46+-6.79% in the
controls (P<C0.05, 12=0.7337). Although the change in
the number of RBC was little with 3.18 x 106£0.41 x
106/ mw before irradiation and 4.66 x 106 +£0.43 x 106/
mw® in the controls, no statistical significance was present
(P>>0.05). In addition, The number of hemoglobin was
low compared with before irradiation and with the
controls, but none showed statisticél significance (P>
0.05). Similarly, although the hematocrit ratio was low
compared with before irradiation and with the controls,
no statistical significance was present (P>>0.05). In the
values of the histologic examinations GOT and GPT,
there is statistical significance between those from with
before irradiation and with the controls (P<0.05).
Thus, among peripheral blood, the number of WBC
decreased drastically for a certain period after total

body irradiation with high dose radiation, and the levels
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of Seg. neutriphil and lymphocyte decreased
significantly after irradiation in the lymphocyte
morphologic test. The results of the present study
suggest that the possibility of developing the first to
determine initially those patients who might develop
radiation acute impairment using the usual peripheral
blood test of patients to be exposed to high dose

irradiation.
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(TBI : total body irradiation)
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30~450 fL. == 35 fLe]A}2} cell S WBC chambersl] /H
2735191 0.7, 30~450 fLE 36 fLo|AFS] A E &

Beam spoiler

SAD=446cm
LINAC 10MV

Fig. 1. Total body irradiation method for bone
marrow transfer on leukemia patient. -
(SAD : Source Axis Distance)
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A} 3493, #vFEA (Het: %)% RBC X MCV =10
o ol A4 shsich. 9] AARA o)A MCV = Hetx
10+-RBC®] ko = A4t} gl o).

3) AST(GOT) A5t AL Wy

HAE AN FES FAE Aol A4
Z SST TUBEE Ap-43te] 8mlE A Hslo] HA &
E2 g F 1227F kel ZALE A AT A
W2 LX-20 analyzer(Autoanalyzer : Hitachi 747,
JAPAN) 717} & o]-&-3}f 7 A2 GOT] 242
2 aspartic acid®} ketoglutamic acid+> oxalacetic acid
9l L-glutamate2 W3} 3}, oln AAH
oxalacetate= ZH.4 NADH®] &3]3} MDHS] =+

© 2 malate”} A 5] 7 NADH7} NAD+2 4} 3}=
o} 547 340 nmo A FEHES A42E SA st

4) ALT(GPT) 4383 zAL ¥

N3 A Ee] g AA] 7] & GOT A3hehA 7
At st B sl A A% GPT 2AH 402 L-
alanine¥} a-ketoglutamic acid¥ pyruvic acid ¢} L-

Table 1. Reference value of peripheral blood test

Parameter Reference value

Male Female
WBC 3.8-10.58 X 10%mm® | 3.15-8.63 X 10mm’
RBC 423-559 X 100°/mmy’ | 368-483 x 100¥mm’
Hemoglobin 13.6-17 4g/dL. 11.2-14.8g/dL
Het 404-51.3% 31.8-43.8%
Seg.neutrohpil 40.6-73.7% 40.6-73.7%
Lymphocyte 20-50.8% 20-50.8%
AST(GOT)* 40TU/L 40IU/L
ALT(GPTy** 40IU/L 40TU/L
* Aspartate aminotransferase

** Alanine aminotransferase

glutamic acid2 W 3}sl=v] o 7|4 A= pyruvate
£ Z34 NADHO £x)3}o) LDHS 4o
lactate”} AJ A} =] 71 NADH7} NAD+2 41312 o 340
nmel| A FF2e 24 s 2A39ch 22 7
Abe] A AF 2} 31 %] = Table 11| #] A & v}2} 7tc}.

T A7l e B

9 02 W] Al 9 A Ak 27}
A £APYg AHgetsleh 3, 4 B4k 27 32
o]

3 SAsh AT AL 185 ) AL A o]
A o] ] gol w2 ARAAS vlnsch B
A, 187 2} 229 b 24 Aol HAbe %
ES P7bel WE A ekt A
BHH8}7) 98] SAS EA =2 7 (version
6.12)% o] g-sto] WA shsich. Bl A} 47
o A AR T4 5AEA so] TAL &
A E 4o4E S%E 71 F 22 Buksho] FAH

2} shsirt
n. 2 =

T4olAl 248 98] 10MV X-ray 2 3 A1 2 999
cGy/3 fx/3 daye] A A WAL= 5.5 A543t 8ha} =
187 & F-2h9] &3t e] WAl 2 545} whabA 2
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Fig. 2. Changes in level of WBC after total body
irradiation.
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1. White Blood Cell s}

Table 20| 4] Bi= ule} o], WpARA] A4l ZAF &
WY iz 2 248 AAR] A= 2,510£1,290 mmé
2 24 F FA3] AaH7] AEsre 24 1T A
of 217 +195/ me 2 vFep} ZALA 3} v] 23} 8.63%
o] HASF oz 2ty 2, 16U 2917
+3818/ mr2 2AL A 302 3857 Alztsle,

Table 2. Changes in level of WBC after total body

irradiation
Sex Male Female Total
Day
0 299+1.33 2.13+1.19 2.51£129
1 2.55+1.25 2094134 229+1.28
2 265+1.72 245+2.10 2.54+1.89
3 1.23+0.93 1.46+1.28 1.361.11
4 0.76 £0.47 1.91+2.85 140+2.18
5 1.01+0.77 1574223 1.32+1.72
6 0.85+0.81 1.07+1.46 097+1.19
7 0.58+0.32 0.36+0.34 0.46+0.34
8 0.35+0.19 0.224+0.15 0.28+0.18
9 0401041 021+0.09 0.29+0.29
10 025+0.19 0.231+0.10 0.24+0.14
11 0.15+£0.08 0271025 0.22+0.19
12 0.241+0.24 0.44i0.64 0.35£0.50
13 0.16+0.12 097+1.84 0.61+1.40
14 0.331+0.56 1.98+3.51 1.25+£2.71
~ 15 2.48+0.70 3334493 2.06+3.90
16 090+1.72 4.53+4.33 2924382
17 1.61+£2.29 4.50+3.42 3214325
18 3.90+6.81 4.67+325 433+498
19 4.86+8.79 4.83+3.83 4.85+6.29
20 4.584+5.63 498+4.13 4.80+4.70
21 4.72+4.17 6.40+6.41 565544
22 593+3.78 6.3345.10 6.15+4.44
23 355+1.64 744+7.05 5.71+5.60
24 5.14+7.86 7811595 6.62+6.78
25 4301+5.83 5.14+£3.32 4771448
Unit 10/ mae 10°/mme 10°/mme

Day : Day after irradiation, N=18, Mean+S.D
Control count : WBC=7.17 X 10°4+3.86 X IO /mm*

2145 5,650+5,440/ mrg 25U A 4,770 +4,480/ mr®
Z 943 3Bt AN N2 7,172+ 1,460/ nr
off el W& 2 AL A, TdA = 6.35% 1]
I 4R E 17.36%2 FAstg o, 219 A
78.81% 2% 3 B354 1, 25U 66.48%2 3 B39
o} WAk HAl 2Ab F il o] HEte 2T
I AP Aol ¥ 23 A (Fig. 2), TAAQ 2
o] &5 ot} (P<0.01, r’=0.9151).

1) Add 93 s}

Table 20| 4] foFgtcf 2, Ad o] -2 WP 49
W3} o] 2}7} 24} A 2,130+ 1,190/ mreel] A F AL 3
FA3] 7FAsle] 9d Aol 210490/ mrE ZAFA 3
Bl wsle] 9.81%2 A ¢F& bl o, 15U A
HE = 3,33044,930/ ir 2 FA A $FE0E 3R
7] A Astgdnh. 2y YA E 24 A 2,990+
1,330/ meoll &) 11 A ol 150+ 80/ me 2 AL 9
5022 HA 325 Jehyon, 18UA 3,900+
6,812/ mrE AL A 02 g JEAE HA
o}, b whabAd e 838 gate] My ot F
A pEol =3tz 7|7ke] oA Bt o gk
o 3| EA % x| A= Aoz Fal= )

2) Seg. neutrophil ¥3}

AR A4 24 F LT S A4 E

Seg. neutrophil ¥ 3} (Table 3)+= 2 A} A 69.00+

90.00
80.00
70.00

=-0.0133X+0.7299X*11.029X+85.45
R*=0.6316

—— seg neutrophit
~~~~~~~ control

e
o
S

days

Fig. 3. Changes in level of Seg. neutrophil after total
body irradiation.
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25.60% N A ZFAa3t7] Al 2bsto] 2AF F 10D A
14.17421.60% 2 ZAFA 3} vl 28}e] 3 20.53%2
Zastant. 22 149 %) 32 E] 46.85+27.98% 5
3| 857 Alatsted, 2144 55.21+£29.79%, 18] 1
23U A 61.67+25.63%% 2T v 23l 3B
Ao, 24 A £AZE 3 BHE Folgiet A
2T 58.09+7.62%0) o) WEg2 AAkgk Az
= A 24.39% FE L2 FFAadt ) o] 9 o] W
AR Al ZA} F Seg. neutrophil {35 #4138 2
FHFig. 3), FAA L frelAde] 9l Ao g gal=g
tHP < 0.05, 12=0.6316).

Table 3. Changes in level of Seg. neutrophil and
Lymphocyte in after total body irradiayion

Day Seg. neutrophil Lymphocyte
0 69.00+25.60 2029+21.15
1 68.94+30.07 18.65+20.12
2 72.20+28.06 18.15+22.72
3 70.50+30.47 2064+28.57
4 67.27+33.74 273243365
5 61.53+34.02 33.80+33.07
6 56.45+31.59 39.95+31.68
7 38.14+37.86 59.10+37.78
8 2633+33.15 69.35+34.93
9 243343268 72.30+34.47

10 14.17+21.60 79.91+27.30
11 18.96+24.51 76.95+24.83
12 26.13+29.21 69.75+31.24
13 39.29+30.10 55.00+32.26
14 46.85+2798 454243060
15 4368+27.13 47.28+31.68
16 4790+29.16 42.05+35.85
17 49.52+28.57 37.57+34.09
18 46.87+26.87 37.48+3341
19 51.17426.82 3445+31.71
20 50.24+25.32 3423+29.07
21 5521429.79 32.12+32.49
2 56.29+25.25 259042242
23 49.55+24.60 26.15+23.47
24 61.67+25.64 19.75+21.84
25 51.78+25.98 2643+27.78
Unit % %

Day : Day after irradiation, N = 18, Mean+S.D
Contro! count : Seg. neutrophil = 58.09+7.62%
Lyphocyte = 33.46+6.79%

3) Lymphocyte ¥ 3}

Table 36|24 H.i= uhe} 2hol, whabAl Al A} F
olg} Wl 2AF A 202942115604 2A} =
7}= 7] A zbebg o). 2l 1094 79.91427.30%
2 2A A tiv] 3 3948 SFo2 Zrtslgd o
o, o] & 3| B A S Bl 24U 2643+2778% 2 2
AL A A2 A 3Bl 2y 2T 33.46
+6.79%¢<] i3] BEg2 AT A= H 3 239
ol A Vel o, AL A Al 2AF F
3 (Fig. 4)ell 4] BAAQ §-2) A o] A= glehP
<0.05, 12=0.7337).

2. Red Blood Cell Hs}

Al WA 24} F AT 42) 85K (Table 4)%
FAL A 3.18 X 106/£0.21 X 106/ meel] ¥] 3] ZA} 3

90.00
80.00 | —— lymphocyte
700 F 000 N e control
60.00
50.00
40.00
30.00
20.00 y=-0.0171X+0.9463X2-13.701X+1.3185
1000 R=0.7337
0'00 A 1 1 i
0 5 10 15 20 2%
days

Fig. 4. Changes in level of Lymphocyte after total
body irradiation.
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4.000
3.500
3.000
2.500
2.000
1.500
1.000
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0.000

RBC
"""" control

10°/mm?

0 5 10 15 20 25
days

Fig. 5. Changes in level of RBC after total body
irradiation.

-96 -



2] 3 W3 glo] 7ol 3.41 X 1064+0.46 X 106/
me, 142 5] 3.23 X 106+0.39 x 106/ me, 214 ) 3.15
X 106+0.35 x 106/ me, 28] 3 254 A 3.03 X 106
+0.42 x 106/ mr 2 Vebgh o 27 4.66 X 106+
0.43 X 106/ meol] TR &l Y L& 2 AL A= 24}
B 795 73.19%, 144 A 69.35%, 214 5 67.63%,
a3 259U 5 56.12%2 427} Yol o) 2T
3} A1 AL ZAbell vl gt A F(Fig. 5)ell A FAH
d FYA4E FUE Al

Table 4. Changes in level of RBC, Hemoglobin (Hb) and
Hematocrit ratio(Hct) after total body irradiation

Day BC Hb Het
0 3184042 9.830+1.21 2892+3.51
1 3284040 10.07+£1.26 29.66+3.44
2 3274047 10.01+£1.50 29.61+4.31
3 3.1940.52 9.970+1.51 2891+4.15
4 3234048 10.16+1.36 29.49+3.69
5 3.211+045 10.15+1.66 30.20+5.20
6 3.2740.63 9.980+1.80 29354549
7 3414046 10.68+1.42 3120+4.22
8 3.46+0.45 10.39+1.34 30.96+3.90
9 3261048 10.02+1.24 29.14+4.04
10 3334046 10.07+1.36 29914390
11 3214044 9.720+1.29 28.71+3.85
12 3.18+0.48 9.790+1.28 28.36+4.50
13 3.08+041 9490+ 1.1 27.81+3.72
14 3234039 9.920+1.19 28.96+3.36
15 3254041 10.06+1.34 29.334-4.00
16 3234039 9.950+1.20 29.18+3.76
17 3324039 9.960+1.12 29.08+3.81
18 3.16+0.39 9770+ 1.12 28.86+3.74
19 3224042 9.730£1.09 2848+332
20 325+0.39 9.940+1.13 28.69+3.11
21 3.15£0.35 9.570+1.12 28.02+3.73
22 3.11+044 9.330+1.41 27.62+3.88
23 3.16+£0.40 9.580+1.25 27994344
24 3214052 9.630+1.60 28.04+3.86
25 3.03+042 9240+1.22 27.89+4.24
Unit 10/mm g/dL %

Day : Day after irradiation, N = 18, Mean+S.D
Control count : RBC=4.66 X 10°4043 X 10/mm®,
Hemoglobin = 14.80+1.48 g/dL,
Hematocrit ratio = 43.50+4.13%

3. Hemoglobin (Hb) ¥3}

Table 4¢]| 4] 2.3 n}e} o], HpALA A Al 2AF AU
0.83+121 g/dLol| B8] | RF2H F2& A 37
Aol 10.68+1.42 g/dL, 1347 9.49+1.11 g/dLZ 7}
243 A vehg ot F-o03F Zfo] = vrehdA] g,
21944 9.57+1.12 g/dLe| g1 o, 25U A 9.24+1.22
g/dLol g}, 2T 14.80+1.48 g/dLol] o &) W E&=2
Axg Aap 24 F 1394 64.15%2 7F28d o o
Z73 A ke v Zste] dwF 2] W S(Fig.
e A FIA S HIE Aok

4. Hematocrit ratio (Hct) ®s}

WAL Al 2AF F slubEX] 2] ¥ 3Htable )= =
A} A 28.9243.51%¢)] v sle] ZAF TH A o 31.20+
4.22% 2 7}A43h o, 1445 28.96£3.36%, 21494
28.02+3.73% & 25U 4] 27.98+4.24% 2§27 *}o]

16.000
14.000
12.000
10.000
8.000
6.000
4.000
2.000
0.000

Hemoglobin(Hb)
------- control

;.____.__/\_._M

o/dL

0 5 10 15 20 2
days
Fig. 6. Changes in level of Hemoglobin (Hb) after
total body irradiation.
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Fig, 7. Changes in level of Hematocritratio (Hct)
after total body irradiation.
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X ool U 2T 43.50+4.13% o i) WE-g 2 A
AbE Ade dl x| B3k 9551% 2 S
=} vlw AFig 7), $AAHLU

5. AST(GOT) Hs}

Table SollA] 2273t | 2, A3}ebA] 74} 5 GOT 2
T AL A Y AL A o] P] 42.17£80.22 TULE A
A xRl of7) 2 Abefell A AL F 1A 60.06
+14.37 TU/L, 295 50.12+85.85 TU/L, 3 A 4833+

Table 5. Changes in level of GOT and GPT after total
body irradiation

Day GOT GPT
0 421718022 48.00-+£67.17
1 60.061143.7 63.65+128.7
2 50.12+85.85 58.71+100.2
3 48.331£47.80 49.23+64.75
4 48.00+£34.78 59.70+60.76
5 31.90£13.11 34.52+24.79
6 25.30+10.15 323312332
7 19.53+8.200 26.53+19.78
8 21211569 236811632
9 19.63+11.53 21.44+14.29
10 16.81+10.29 18.89+11.33
11 15.39+10.11 1683 +11.24
12 14.90+9.510 15.94£9.750
13 15.59+8.900 15.47£9.590
14 15.71£8.670 14.82+10.17
15 16.10+8.740 16.35+10.38
16 16.85+8.480 15.05£10.79
17 19.00£9.130 17.67+13.57
18 19.39+9.190 19.11+14.49
19 222811194 21.61+1643
20 23.00+11.92 2381£1751
21 2664117.13 30.86£27.35
22 27.06+12.85 29.38+23.35
23 27.71+15.08 30.874+25.85
24 27.79x£14.81 33.00+28.34
25 2543+13.65 30.00£26.79
Unit IUL UL

Day : Day after irradiation, N = 18, Mean+S.D
Control count : GOT = 17.394+3.86 IU/L
GPT = 16.69+8.47 TU/L

47.80 TUL, 28] 3 49 #] 48.00+34.78 IULZE 374 3|
A vehd 3 asy] Atebsich o2l 1294
1490+9.51 IULZ A 458 el o] & 25U 57}
A& Ak 2] o] & el 2T 17.38
+3.86 IU/Le] ul8ke] 3 T 345.26% 74A] 7 vhehd
Hh 2 A $E2 85.60%F el aleh WAk AAl
ZAF ¥ GOT W38 2Rk A Fig. 8), $AA Q] £
2] A o] ol 5 % thP<0.05,r2=0.8184).

6. ALT (GPT) s}

AR Al ZAL 3 AARE AEshA Al 3
GPT Z #H(Table 5)i= 2 A} A 7 Aol 4] 48.00+
67.17 TU/LE A 2 B} =& Al oA 241 &
15 63.65+13.66 IU/L, 2 | 58.71+£10.17 IU/L, 3
ol A 49.23+64.75 1U/L, 4 A 59.70+60.76 TU/LZ

70

— 2
o | y=0.1776X?-5.3328X+55.693 AST(GOT)

R*=0.818¢ .

control

<
20 :
0 s 10 15 20 25
days
Fig. 8. Changes in level of GOT after total body
irradiation,
70
y=0.2112X>-6.3416X+63.912
60 2
R°=0.8447 ALTGPD)
50 control
40
30 |
20
10
S
- 0 A 1 .
0 5 10 15 20 25
days
Fig, 9, Changes in level of GPT after total body
irradiation,
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=) vebgtoh e SY A 34.524+24.79 TU/LE
FA38) 7FA4str] A Rete] 1494 14.821+10.17
IULE HA $5& vepd o] F A4 43 o9
e Vet gt 2T 16.69+8.47IU/Le] B] 3}ed
1 357.72%7 A EA JeEbwa, HA £
88.83% % t}. Fig. 99| A4] B.= n}e} 7o), GPT ¥ 3=
EAAQ §-2A4 o) = A ThP<0.05, 12=0.8447).

V. =%

B AT A8E T2 A MR gL
AbAde] w5 AE dAb o dE2E RS At
A3 A #}(Table. 2), W F5-2] 3| FF 7|7k o}
A} A 24 A el 119A 8.63%
A #&& vetleh 283 dE2T oiH] 4 713t
ol 6.35%% 7343 A vheblo] dubxal 22
Qo AR ol gshed A FARH H8 HA
g 13 Aoz Al # 5 gle 7He S A
o m@ fAbE FEE Aoz ¥ 49 AhE
=, 1988)ell A = =} o] 900 rad | & F 15# ol Wiy
F ot 2 2.6% HA 2 Ve E HEx
AALE o 49 AT9F FAT PHE e
AP o] W E5 o] 227l PIAE GFE F2
279 Wsb} 2ol LA gtoh Ao
AL 2he] A g AT S A ol
T 27} 4000/ mwo] 8}, AT 300 % 106/ o] 3}
ml P2 10x 106/ mro) sl wle dot vhapxd
e & 2l stod o dhe] &£ W) 47} 800/ mr o} 3}
0w F29 P} U ASE BFUHE 5,
1988). Fgol= 7 AdA Ax Ao+
(erytroblast), & 4 o} I (myeloblast), & o} 7+
(monoblast) 7 3 o} (megakaryoblast)E-o] glof Hb
A e} A& wr) doha gek(Schwartz, 1966).
200~1,000 rad H =] WA S AAl e H5-o
PR EET L RS A L
Role k2 o) ¥ 84 Fplasiae] P Ao
o] H) Z-Eo| pyknosis, karyorrhexis, karyolysis7} o &3

ok

i He

VA #alete, A AbekA] o2 AR AEAEE
-2 tripolar mitosis, chromosomal bridge, fragmentation,
micronuclei 4 7] el §AFEGo] HolE sl
chromosomal materialel #3] S Wrola] WA= v} 3
a4l x ge}h(Schwartz, 1966; Drum et al., 1978). B
o) AE 3] F XA AAl A FH AHY FE
o Hx P ] MY F F=E By B o3
7 (UNSCEAR report. 1962; Patt et al., 1963) 3] & &
4~5FAAE A 55l o] 27 thort F29 A
Sl o] 712 W HA 2 Fepigich

ol A el A WpALA 51 E 5 W 571 3000/ mie o]
o) 743 3 165 F9 5% H 273
o cHKumatori, 1965). WA 3% A & BYF 4
AR Dol H 3—5FAE 1A % SEL S0/
wrol] o] 2.3 o] w el & HF Gy o] LA 72
F 4~5% AelE 3% BB & YokCronkie,
1956). w3k 3% % 1~25 o] e YA
2ARAE ¥ 4 alen ol Wbl M E A
5 %4 el wzh vhae] Aol} Qe £FTFA
YPE AE F 7219 Abolo] WA BaUYE
ol FuMYT4 Wstel WAy v
(ORINS-25 Brucer, 1959; Perussia, 1955). #<4 A4
¥ Z-& whol g FA A A 2o} T2
AR Al AFRRAZE $7L wlEell F4el 4] 3t
HAZ FAA 2 AsA = A 22 3A F A
2 go)dlA gobd 7 gla wd o R A
HAEL] AN B HEF F A ASHE S5
2 e o wolo A Wz & ot
3. gt} (Hollaender, 1954; Bender et al., 1977).

Az A oo HAeE HF F 48~72
A7y el & Al o] 29 (Schwartz, 1966), Y T+
AL A ol 4] 4 WAt zbeAd o] ol ul gk Al £ 24 50
rem oA} ) 5w qlwpzA] 2 FAlA 579
WA 4 FHabr A7k 849 oh(Nettelship, 1944).
B AT AT ol A = Table 3ol Al A& A} o], W
A 24 F 98T A WHE Seg
neutriphil-g& HFAFA ZAL 3 10 o] ZAMA 3} v] 23}

o
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o 21% HA £F& el 2T vl
AFe A 717 24%E Jehigich =3 g
T-E dAbA AL F 11 o] 2AR F} v 23
394% 2 744 < WlstA gt 2T e v
A 239%5 epl et oheba] o Adwke] mhabAd
of] ¥ Zo] oA=& AIFEL] WAL A3l & ALA o
73213171 A = A 9] Fo] Al E = e
5U Aoz dx Ao YY T +F AAMste] A
FHE BAsloio} gt Atg =l AF} BA A
v A AH-E B Ao A el 4] A ALshE HEe} o)
2T Bohe 2l A YT AMAE 7S
oz st Ao] viA st AR d ot A o s
WAL F-o EARRE A2 ol ) 7w @
A AALE she] Hr| Ao Rty LFA o Xadd
77} o) Wl A B9 HEE Y A
42 & getsta gk 2822 WhakAl I Fe] &
HE & ALY dqAL Aot 2ol A B
Az &HA A vebd AFE o2 i E T e
3t3 ZALE Al 5] Seg neutriphil A} A7} o
A F2) o2 A ehtg v, o A4 A
Fr} AA x| ojA g FA vrebytS of WA
a9 ftal 2 gedste] Bk AL G4 A H A

F5AAE BREe Aol etz Abr g

g Z Az ot HX4E B A7 5 E X3
L ggro} Py Al @& Aol AAHA &
2 Aoz BustgrhR 5, 1988; Schwartz, 1966;
Gurney, 1963). e8]y} £ o1 2 3H(Table. 2)oll 4] =
WY oA P Ao E HASE =5 A
2y3} 38 Azke] zbeolrb vt ol & A=
D2 o HAAg 53 A AXEAEE A A3
E9Y4A, EAl= 11dA A A E FEE I8 S
A ALgtel o A2 E o)

HhAlA B Z & A ¥ -7e] WElY 7 (Martin et al.,
1986) Bukkitt's lymphoma Erx}el] 1,320 rad 2 A AW}
At 2ALE A A AY oL FAH LR 3L
sted 10d el 2¥ 7] 5ol 353 ALz} slct &
H Al 025~1.Gyd = A=E AF F

SEM(scanning electron microscopy)S £3&he] A&
£ 23 A, sl A 357 Abol o] Wt AR
3 8t} (Zharskaya et al., 1996; Mikhailov, 1985).
22|32 o] 5 ATl A F el WA 2AE F 3 0] &
A F o] Fa & 3| B 40 Ao AEF2
7l Az A Buslg vAdS AT =
A Z= A5 HETF ZYA X v]she] yhAbAd A
Aol 3 o] 27 Aol I F F Ao of
= & A EA = A A 3] FRaE A W] MYt
o3 BaEd e H(E 5, 1988), AMH S T ERY
HAA 2 dlde] £A vYehve A2 E delA 9)
o} 22y & 7 Z3H(Table 4)ol| A whabAl o &
F Ao Wste e A AFHE By o
AR AFE AL A {3 Aol & A 5
Aok AT o oA HAF F 15~40%
Atolel ZtAawl 2 Wstg H oA w = H Ay
W F 2 v 53] AY Ao o]
| HqAL L 28 A vebhdohs 2 5(TID 5358
Cronkite, 1956; ORINS-25 Brucer, 1959)2} & 32)
hematocrite ratio @ & 8 332 2] v 3(F 5, 1988)=
A iz el vl T~14 Aol 95%o|A}f -2
& Aol & vieb it ey £ A 2 F(Fig. 6,7)
A AL 9 & & s 2w g utex) o] Wi}
= HWEzTel v & FAALE FoF Ale] S HAF
T+ Attt

£ 7ol A4 Table 5ol A A A & ZH A A A 5 A
l A3k AL F GOT A F= WA AAl 2A4L
F iz vlaste &z 3450 FA Ve,
A 0867 F& £F L ehyon], At At ¥
Mol N EAA AZE 81%F J3l e A S
BT GPT A% 94 42 T3t vlwstd H2
3450 2 31, HA 0.898) 2 A Vehdon £
A A5L 85%F Bl 2} o] digl =gt
B3 AEE QA Fshel FF A 13 @
Z P4 F GOTS} GPT2| Widtol| thak chzhA <l A
P& F3te] B} AEE ffHe] sty £t
AT diAte] WA 3 Fof gt waP A s
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2]}, 1 ol 4] & Seg. neutrophil@} Lymphocyte 2]
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42014 $%2 ¢)3) 10MV Xeray2 A Al whApA
A %—1 HE T2 FEde] 2R F2

W& -, Seg. neutrophil, I, &

. ?‘fﬂ-‘?-—é‘i‘ﬂ, #ul Ex], GOT, GPT £) 424
2T 329 7 Be) o] whabA 2 ALA 7} v wa)

W

o, mA ] YA ¥ Fo] A Fx A v
: it F “—'1?‘3-?
ZAAF 2,51 x 103+1.29 x 103/ mree]]
r] ) 0.22 x 103+£0.19x103/ me 2 Z A 8.63%-2 1}e}
War, 2T 7.17 x 103/ me 4= 1.46x103/ meol] 1] &) 4]
£ 635%2 Fe £F & vhehlo] EAA A 4
Aol 4l chP<0.01, r2=0.9151). ®) & 7 3] e s}2]
ZJ A} &= Seg. neutrophil-&- ZA} A 69.00+25.60%¢|
B3 14.17+21.60% 2 A 20.53%5TF 0.2 F9f
3L, 2T 58.09+7.62%¢] H] a4 = 24.39% &2
2 748t v P<0.05, 12= 0.6316). U a}F = 2
AF A 20.29408 £21.15% 9| 4] 79.91 £27.30% %2 F 1
3.94u) 2 A el m, 2T 33.46£6.79%¢ H)
3} 2.398) = A eldti(P<0.05, 12=0.7337). A Y
T 2] H3l= FAF A 318 x 106+41 x 106/} o)
ZT-4.66 x 1062043 x 106/mwel} &l F =&
Hepll ot FAA Q] 242 S ATHP>0.05). &
ZENF AEAY FAE 2AAG 2Tl
Wk w5 A dehd o, LE EAA
oL Ao oy 248 Hakel GOTS
GPTghe =AM} 22 of wls) 2% A1
Frel el AAHP<0.05). 019} o] mAlake] W}
AR AR 2AL 5 L2 N F ) x5 o
717 el FA3] sk o, W E T e ek Al
% Seg. neutriphil®} P FFx 2 2 s}A 7FA4s)
So}. web & A7 AT Ao mAlFe) A
Al A FH e o, Aubel B2YY A o]
L3lo] uhalAd FAASE $8 P AE 13 Hoeg
A g 5 ole AE WE A4S AT
NE-E1o8
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