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Study on Development of Acute Index Through Peripheral

Blood Test in Total Body Irradiation Patients
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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 18
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 863% after radiation therapy with as much decrease as 0.22 x 103+£0.19 x 103/ mr
compared with 251 x 103+1.29 x 103/ mr before radiation therapy, and was only 6.35% of 7.17 x 103/ nr
+1.46 x 103/ mr in the controls, showing statistical significance (P<0.01, r2=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 69.00X25.60% 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 394 folds at
79.91 £27.30% compared with 20.29%21.15% before irradiation and was 2.39 times higher than 33.461+6.79%
in the controls (P<0.05, r2=0.7337). Although the change in the number of RBC was little with 3.18 x 106
+041 x 106/ urf before irradiation and 466 x 106043 x 106/ mr 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 statistical 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 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.

- 181 -



. A &

AF Ao HALAS] dgo| ZrlstHA AlgESo] ofn] 714 o] 42 HALNY ¥ wEH $Fo)
BI o2 % & H2slsy] AslAM LAY I T HAP AR ALE s Tt (3 5
1997). ot 22 TAIE dFsty] A8 WA e AEAg B2 A7 s g4HYd =¥

71 oy oA E v Fs Aol

AP 9lZ 02 Q] HAEE AESH v 3 WHE EFE  ded, § A A% Bl
Aol Z717+ 9 Z 5o} MEo] & XA} ¥ (sublethal damage)”’t YER = T & 3Hlate effect) 2t th A
ol WALl 3 EE o] MEXALEIHcell killing effect)”t YER = F4 & 3Hacute effect) ] T —41 s
APl B3 S AEA gde Wie® At AT ek 53] WA sZE & s
7b BRAETNAA 44717 AET) dsi s A 5F F o] BAEHI A 9] 7] e HEY 7~
12, A 209, F - ARG 48, 9 - 35S 21d T oiAR 20~3039 FEVE e w4d A
3 Yelzty Busltt (UNSCEAR REPORT, 1977; Barqujnero et al. 1993). 12} FAHQ
3R (Zahedi et al, 191 71 &, 19979 Q& WAMY 9 F F 4= Azb A 59 o] A
a7 HAEAG T ST

HIA AR AEALe] Q4 A s 4] 2
°]’—‘1‘ "1 WA AFAe] AR, WA &8, Ald#Ey duS AT FAA ] Ad 9 5o
oy JHA] AT E FYEH ¢ AE
fEayie] MFg Yoz
2 s X

7] glalne

2

ZloF gt

HZ A AE Ax RS A% dgoes WA 9Zd giF FRNE Hrs]
ELISAY o2 37 A9 ceruloplasming 3 % &
o 1~7 cbyE A4l FAE F 481 7k~216417te] AL A
SAYeE As A& 4 29 YA 9F T 72~964 7] ceruloplasmin®] # o} 2
Aok T3 A A A9 AHeA 10~150 clyE FAFS Ao, ag Hol-59 A
& HEE A Ao 95t FEFENS WA ZAF F 2~9A17) HIAE ZAEHY EP
tH(Weinmann, et al., 2000).

gt AR M E o Qe A HI R E A dF T F Avw A HA R AX
£ Wgste A3l AAE Adss Wl tidt 9 Brandom, et al, 1978, °] 5. 1990 = &3] XY
i e FAlolth 53], Uranium 235 §dolA WEHE y-rayE 8WolA 2 7 M2 & 31 HF
B HZAZ T 1~-3Y 5% dA&A oz 55 AAEGS W AWAE, GaAYE, duk

kol ¥

Bl “
lg:
N

] r\l ft

o A AEe

25T, B Aol AxdoA ARl 7E oy YelyttE Wb ltHFliender, et al, 1964).
o] Wi W= erythropoietic formsoll A& 294 A XA ojAto] HuxE YEFHIL, myelopoietic
cellsE 4Ye] DA E Jelyon, FE9 AAld] WMAHE 2ALE $ AEA dHd A o) ge] e

- 182 -



aeit oo e 2 AAES Bol FR/RN AR B FRE R/l e At 34
4 oleigol gtk md AAo) thuFe WApe] WEHo] FHH Fslvk 2 bsAel ke 4
3, B54 nrel Aol 9Td 49, aeln WBIRE AT & 5+ 9T P A FARY 7
§ WE e oz BAFTE e BAH0R AL B3 AT S BF 444 P4
£ 1~389 7103 u$ olele AARES ARk, B5AAE A48 BEAAL Fo 2 9
iAo} shmz A dlAelA A% 1B olel ¢ Fushe 5 Be BAMel Utk Wk we @
TAE B B FAE B AN AL Aol BUS 2T ATHT Yot UAE hPOE Fhe
A9 AT WEe] YY) AP Fakol A AP} FUY £ THHAL BE Aws} 49

Fo Q.
oo B ATE BEW Ao AAE B WA F47

23] glstel Am BHoE QA g B ) =

ol £&g AT WYY BAE ROz 1 WPe] WANS 24 F Bl lAE JFS B}

37] sAstel AAsgn

rlo
o
>
2
o
:?_l__l,‘
i))i
i
rlr
r>~1
)
\or)
Z
>
s
kN
=
z
ik
e
N H
il
)

iV

B 2001 2€ Atolo] AAMEHANA FFold &S A Al dAAAR
S FAY FEot] AR AE AR A A5 25U e SR
Attt ARE 1AlA 3IAZ dq9] v &E 81003k 2 L

A3 dzFoz e 7|7k 59 WY Aed 5 o
T 89 AN 9F8FE, F¥7, FRIFEN 2 duiEXxe A3 HgF FagH HARD Seg.
neutrophil® ¢1o}7+9] A aeln 7F g4 AR AFE € F e AstEH ARl Glutamate

2. BAMA =AF 2 FaA}

1) AXMALAE ZAHTBI : total body irradiation)

AR X85 AY7HE71(LINAC ¢ clinac 2100C, varian, USA)E oY1 A] 10 MV X-rays ©]-83}]
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Fig. 1. Total body irradiation method for bone marrow transfer on leukemia patient.
(SAD : Source Axis Distance)
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Table 1. Reference value of peripheral blood test

Reference value

Parameter

Male Female
WBC 3.8-1058 % 10%/mm’® 3.15-8.63 % 10%/mm’
RBC 423-559 X 100°/mm® 368-483 x 100°/mm”
Hemoglobin 136-17.4g/dL 11.2-14.8g/dL
Het 40.4-51.3% 31.8-43.8%
Seg.neutrohpil 40.6-73.7% 40.6-73.7%
Lymphocyte 20-50.8% 20-50.8%
AST(GOT)" A0IU/L, 401U/L
ALT(GPT)” 40IU/L 40TU/L

* Aspartate aminotransferase

*k . .
Alanine aminotransferase

2 wwsly] Yste] A HAL A= 2717
X9 AT Ul 189 HAlelA dojr
o) 1 ZAF Ao AHakg #3219 =
=213 (version 6.12)% ©}

Y stol FAH AP fro

=

Fold £&& Y8 10MV X-ray® & A% 99 cly/3 fx/3 day®] @Al HAMEAEE A &g 34
& TR FEs] A AR WA s F 25U vjd 2EIE HarE A sk
A T o R W] AGT AeA A TxI NS ALgstgdr)

1. White Blood Cell ¥13}

Table 2014 E& nkeh o], Whabdd AAl A & WEF = Ng2AYD ArblAE 2510+1,290 mr
E A F 343 aH7] AlFste] 24F 11946 2175195/ e UERY 2ARA 3 Bl aste] 863%9)
HAFEoZ ATt e, 1694 291713818/ iz FAF A FEoz 3 EEy] AFEte] 219
A 5650E£5440/ miR 25UA 477014480/ w2 9AE] HEHJTE A dET 717251460/ miol o
3 e At A3 7d4E 635% 181 4Y9AE 17.36% 2 7hAstg o), 2194 7881% 2 3
B33, BYA 6648%2 3Gt AR AN zAL & owdEee] WEle g2 FALE Aol
Hl 3 A3 (Fig. 2), AR #9490 FAFAT (P<001, r*=09151).
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Fig. 2. Changes in level of WBC after total body irradiation.

Table 2. Changes in level of WBC after total body irradiation

Sex Male Female Total

Day
0 299+1.33 213*+1.19 251+1.29
1 256*1.25 208+134 220+1.28
2 265+1.72 2451210 2541+1.89
3 1.23+093 1.46%+1.28 1.36+1.11
4 0.76+0.47 191285 1.40£2.18
5 1.01£0.77 157223 132172
6 0.85%0.81 1.07x1.46 097£1.19
7 058%+0.32 036034 0.46=0.34
8 0.35%0.19 0.22%0.15 0.28+0.18
9 040+041 0.21£0.09 0.29+0.29
10 0.25+0.19 0.23+0.10 0.24+0.14
11 0.15:0.08 0.27£025 0.22+0.19
12 0241024 0441064 0.35£0.50
13 0.16=0.12 097+1.84 0.61%1.40
14 0.33£056 1.98%£351 125271
15 2.48%0.70 3331493 2061390
16 090+1.72 4531433 2921382
17 161£229 450+342 3211325
18 390%6.81 467£325 43312498
19 4361879 483+383 485%6.29
20 458+563 498+4.13 480%4.70
21 4721417 6.40+6.41 566t5.44
22 5931378 6.33%£510 6.15+4.44
23 3565+1.64 744=7.06 571560
24 514£7.86 781595 6.62£6.78
25 430+583 514%3.32 4771448

Unit 10°/mm”’ 10%/mm’ 10°/mm’

Day : Day after irradiation, N=18, Mean*SD

Control count : WBC = 7.17 X 10°4386 x 10° /mm’
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Table 2014 QoFgtg|2, Aol whE W =0 M3l o2y} 2AF A 213011190/ mrell A AL
3 343 7Aaste] 9dAld 21029/ s ZARAT} vlwaste] 981% % HA £FS UeWor} 1594
FEHE 33304930/ mrE A A £FEOR g5H7| AFsRnh ey daks 24F A 2990+1,330/
mrol A 11 Aol 150+8)/ mr® ZAFASY) 502% % HA $&& vehdon 1894 390016812/ miz &=
A A FEoR gdd FEAE 1Ak wEty Abde) B EE gale] MEdpert A R B
g 713to] A7 B} =3 witon 3EAE AAHE Ao Bl

2) Seg. neutrophil ¥ 3}

WAML A 24 & ™8R geists HAL % Seg. neutrophil ¥3H(Table 3)¥ FAF 2 69.00+
2560%0 X Fastz] AlFtsle] AP B 1094 14.17221.60% 2 ZAMA R} vlwste] A 2053%E 7HA
tAth 22y 149ARE 4685E27.98%= 3 EH7] AFste] 2198 5521129.79%, 213 23U A
61.67+2563%=% txwd vlaste] 3R=doy, AL A FARE IJEHE Foldvh AW diRT
5809+7.62%°1 sl WEEZ A dul= HA 2439% FFEOE FAIAT o]} Fo] WARM Al
FAb ¥ Seg. neutrophil ¥sE B4 AFFig. 3), TAHA F940] e Aoz IAAHAUHPL
0.05, *=0.6316).

y =-0.0133x>+0.7299x° - 11.029x + 8545
R =0.6316

days

Fig. 3. Changes in level of Seg. neutrophil after total body irradiation.

3) Lymphocyte 3}

Table 394 ®E npeh o] WAL AAl 2AF & Ak Wahes 2AF A 202942115904 A &
F7k=7] AzE T a2 1094 7991427.30% 2 A A iu] H1 3948 FEoR Frhekon,
o]lF IHAE Ko UL 2643E27.78%F ZAF A 2 A FEsGch ey gz 3346+
6.79%°1 dis] MESR A Avbe Hu 230w =/ vepgon, AR dA A & Qukgt W)
(Fig. DolA SARQ Feigol AAEYTHP<0.05, r*=0.7337).
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Table 3. Changes in level of Seg. neutrophil and Lymphocyte in after total body irradiayion

Day Seg. neutrophil Lymphocyte
0 69.00+25.60 20.29+21.15
1 63.94130.07 1865%£20.12
2 72.20128.06 1815%£22.72
3 705013047 206412857
4 67.27+33.74 21.32+£33.65
5 61.53+£34.02 33.80+33.07
6 56.45+31.59 39.951+31.68
7 38.14+37.86 59.10£37.78
8 263313315 69.35+34.93
9 24.33£32.68 72.30+34.47

10 14.17%21.60 7991£27.30
11 189612451 76.95+24.83
12 26.13£20.21 69.75+£31.24
13 39.29%30.10 55.00+32.26
14 46.835+2798 45.42+30.60
15 43.68*2713 47.28+31.68
16 4790%29.16 42053585
17 49522857 3757+134.09
18 46.87+26.87 3748+3341
19 51.17x26.82 HA45+31.71
20 50.24+£25.32 34.23+29.07
21 55.21£29.79 32.12+32.49
22 56.20+25.25 2590+22.42
23 49552460 26.156+2347
2A 61.67+2564 1975%21.84
2 51782598 2643+27.78
Unit % %

Day : Day after irradiation, N = 18 Mean®S.D
Control count : Seg. neutrophil = 58.09£7.62%

Lyphocyte = 33.4616.79%
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Fig. 4. Changes in level of Lymphocyte after total body irradiation.

2. Red Blood Cell ¥3}

AR A ZAF & A-TE 40 W3HTable % ZAF A 318 X 1072021 x 10°/ mrol wa] xA}
3 fos Ws} glo] 7UA 341 x 10°+046 x 10% mr, 1494 323 X 10°£039 x 107/ mr, 214
315 X 10°+£035 x 10% mi, 2@ 3 2594 303 x 10°4042 x 10% w2 vehgeh iz 466 x 10°
1043 x 105 wiell ois) NEEE ANG AFT 2AL 5, 794 73.19%, 149A 69.35%, 21U A
67.63%, 12)3 2547 56.12% 2 A7t vrobd ot dzT ) AL AY At vt A3 (Fig. 5)o14
BA4 fo4 AR & A
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Fig. 5. Changes in level of RBC after total body irradiation.
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3. Hemoglobin (Hb) ¥ 3}

Table 494 B vpe} Zol WA Hal 2AF dd 983+1.21 g/dLell wls)
T 7440 10681142 g/dl, 1394 9491111 g/dLE 7FF B A dvEloy
%L, 2194 957112 g/dLelen, 2594 924+1.22 g/dLolth T
WES2 A A3} 2A T 1394 6415%F HAasd 2 A AAbe vaste] HRIFEy

ig. OF AN FoI4E FAY 5

;.15:

Lo
&
2
=
@

AT,

14.80+1.48 g/dLel i3l

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

after total body irradiation

Day RBC Hb Hct
0 318+042 9830+1.21 28924351
1 3.28+0.40 1007+1.26 2966+3.44
2 3271047 10.01 +1.50 2961+431
3 319+052 9970+151 2891+4.15
4 323+048 10.16+1.36 29.49+3.69
5 321+045 10.15£1.66 30.20£5.20
6 327+063 9.980%1.80 29.35+5.49
7 341+046 10.68+1.42 31.20£4.22
8 346+0.45 -10.39%1.34 30.96+£3.90
9 326+0.48 10.02+1.24 29147404
10 3331046 10.07+1.36 29.91£390
11 3214044 9.720+1.29 28.71+3.85
12 3181048 9.790+1.28 2836450
13 308+041 9490+1.11 2781+£372
14 3.23%0.39 9.920%1.19 2896+3.36
15 325+041 10.06+1.34 29.3314.00
16 323+0.39 9.950%1.20 29.18%3.76
17 3.32+0.39 9.960+1.12 20.08+3.81
18 3.16+0.39 9.770£1.12 2886+£3.74
19 322+0.42 9.730%1.09 2848+3.32
20 325+0.39 9.940+1.13 2869+3.11
21 315+0.35 9570£1.12 28.02%3.73
22 311+0.44 9.330+1.41 2762+3.88
23 3.16+0.40 9580%1.25 27991344
24 321+052 9.6301.60 2804+3.86
25 3031042 9.240+1.22 27801424
Unit 10°/mm’ g/dL %

Day : Day after irradiation, N = 18 Mean*+S.D

Control count : RBC = 466 X 10°+043 x 10°%/mm’

Hematocrit ratio = 43.50+4.13%
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Fig. 6. Changes in level of Hemoglobin (Hb) after total body irradiation.

4. Hematocrit ratio (Hct) W3}

WA A4 2 F SAPHEA S Wakiable A% 24} [ BNE35I%e] HlIeke] ZAb TR 3120
+422%2 ZArsPor, 14UA 8961336%, 219 8MRT373% L BUM 098HAAU%E FlF
Apol= AT ET 4350+413% o tiE WELZ AN A dizdd vsted B51% Fe F
T YEhlow, A g vad A3 Fg 7), AN F8e ddiTh
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45.000 |

40.000 | —— Hematocrit{Hct)
35000 + e contro

30000 b~~~
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Fig. 7. Changes in level of Hematocritratio (Hct) after total body irradiation.
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5. AST(GOT) w3}

Table 5914 Q.ok8k tlZ, A33Ha AL F GOT Ae A A Ao A o]n] 421718022 TU/L
2 A FARY 4 22 FHdA 2AF 194 60.06+14.37 IU/L, 244 501218585 TU/L, 3494
483314780 TU/L, 2813 494 4800+3478 IU/LE F43] A vehd 3 7287 AFsideh 28
I 1294 14901951 IU/LE HAA +&& YER o]F B4A7NAE B £33 ole] & HEhA
ok tiZ2a 17.38+3.86 TU/LO Hldled Ha 345.26% 7HA] ¥ vepd dbhd A $5L2 666%E el
WATE AR A4 2AF F GOT W3kE 2AME AakFig. 8) SAZS] Fo4o]l E1FHATHP0.05,
’=0.8184).

0O

o rE

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

Day GOT GPT
0 42.17180.22 4800+67.17
1 60.06+143.7 63.60128.7
2 50.12+85.85 5871+100.2
3 48.33=47.80 492316475
4 48.00£34.78 59.70£60.76
5 31.90%13.11 3452124719
6 25.30+10.15 32.33+23.32
7 19.53+8.200 26531978
3 21211569 2368+16.32
9 19.63111.53 21441429
10 16.81£10.29 18.89%+11.33
11 156.39%10.11 1683+ 11.24
12 149019510 1694+9.730
13 1559%8.900 154719590
14 15718670 14.82%£10.17
15 16.10+8.740 16.35+10.38
16 16.851+8.480 156.05*10.79
17 19.00£9.130 1767+13.57
18 19.39%+9.190 19111449
19 222811194 21611643
20 23.00=11.92 23811751
21 2664£17.13 30.86+27.35
22 271.06T12.8 29.38+23.35
21711508 30.87=25.8
271911481 33.00+28.34
2543£13.65 30.00£26.79

Unit 1U/L IU/L

Day : Day after irradiation, N = 18 Mean*S.D
Control count : GOT = 17.39£3.86 TU/L
GPT = 1669%=847 IU/L
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Fig. 8. Changes in level of GOT after total body irradiation.

6. ALT (GPT) ¥i3}

AR A ZAF & AN AsEE HAL 5 GPT 23KTable 5)E FAF 29 ZHAA 4800£67.17
IULE B FA B0 £& ol A F 194 636511366 IU/L, 294 58.71+10.17 TU/L, 394
492316475 TU/L, 444 5070+£60.76 TU/LZ =A depgoh a8y 544 345242479 IU/LE |4 3]
Aash7) AlAekel 1494 148241017 IU/LE HA 38 Uehd ofF A4 £4 olue e vehy
Aok W2 16.691847IU/LA Wlate] 1 357.72%7H 4 A Uehda, A £32 8883%4Ar}. Fig.
91A B vhs} o] GPT 3k SAH Fa4o] FlEATHP<0.05, r'=0.8447).

y =0.2112x% ~ 6.3416x + 63.912
R® = 0.8447

—— ALT(GPT)
or XYYy control
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10 1

u/L
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Fig. 9. Changes in level of GPT after total body irradiation.
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FEE YElt 28En gz2T tHHl FY 7170 6.36%2 AATE ARE Uehlo] dnbHl wxE
HALE ol gdte] WAM A% FE 7hsAE 1A Hog Al & F e Hs4E AAGAth B
g A SEE Wdes & 4Y 2= 5, 198)ANAE Fol A0 rad IF F 1FA] NPT 57}
3L 26% HAAN FEE UEhl 2 2x " PAE o] Ash FUT FEE Hehlgin

WAL 9 FEo] &R7ld] pX e dge 2 o W) zdEvy 44 gtk dwdem
HAMY 29 FAMAe dag AL -% Aol WAL 7} 4000/ miolst, HFT 300x 107 mrol s
EE A% 10X 107 o3ty Wi A A FaE oA °}°1°¥ st = A7 800/ mr o]}
d "WE FF59 Bt de Aoz 7&—;,‘—?111}(,,_ 5, 1983). EFdle 79 AdA AEJ] Aol
(erytroblast), F4=o}(myeloblast), ¥ro}7-(monoblast) 74@0}:[1(megakaryoblast)%°] o] WhARA o] A
& W7 f4oi di(Schwartz, 1966). 200~1,000 rad B2 WA S @Al T B0 Ao H&
st 28737 Jeidth oleld 28 duz4e FHAZ(aplasia)d] 9 Ao o] HIEE]
pyknosis, karyorrhexis, karyolysis7} dojuvba ZjAbshd, = gA18tA] @42 [ AEAEELS tripolar
mitosis, chromosomal bridge, fragmentation, micronuclei 2 7]8} fFAHEE9] WolE X sty
chromosomal materialel 3|& Wopr TAHTT 4HA $hek(Schwartz, 1966; Drum et al, 1978). 4
2ol QZ B3l T iAo AAl HEF Al BE2o] wx ol ) WL 2T E ¥|wE B 9
P (UNSCEAR report. 1962; Patt et al, 1963) 9% ¥ 4~557MA % A 7o o|2x o} 5&
o Agoe o] 71zt Wl HA £E& JeEiiY.

AA A WAL 9 F F WM 71 3000/ e o] AeE duE 167 $H IRt B
ATHKumatori, 1965). HAM #& A F WHF F= AR Fojx] 3~5FR HT‘E 7 R e 500/
mol o121 oluol WE FWZo] WAFHY IE T 4~5%F Aol 2L BAT & YrhCronkite
1956). 3 9% 5 1~25 o] BT ANHRQ F/ANS B F don ol WAt fFMFH
T E A Zbol] whet ohae] polz} Qlth BETA W TE 9 F 7~21Y Alolo] dA8] #ARES K
of FWMELee] wigtel WaPdtlal 39 tHORINS-25 Brucer, 1959; Perussia, 1955). #¢ AAHZ&
ol HHE G4 FHRESY STALY FAHEED AAE ATTATE AV W] S5 APAE
e FAAEE FA 24 AAZ golahil Fotd 7 A E3 o A A=
Afxe J&F 3 izt Z]‘Q—El“:— 4 Adokar gt

T4 2 Ay <yt Holo WA WIER ¢
(Hollaender, 1954; Bender et q77).

t al,
TN datrel st #—':é—s- & F RB~T2A el
S b

-\-&

2] o] Zw(Schwartz, 1966), Yab7-=
24 50 rem o)A HEFHW oupzA @ FMA ¢luTe)
1A 2 AL BT s oiNettelship, 1944). ¥ A Ao M= Table 30 A|Ag A} o] W
AR AL $ 0T Felshd WEkS Seg. neutriphil& AR AL F 10900 ZAMA A vl st 21%
HA & Jepdiglon gz nudt 23 29 7|7 U%S eR TR 3 a4t WA

NANA b AR A ] il A
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A 24 F Q] 2AT vl Eate] 3% 1Y dna) Heaen dEaue was 23068 o
EhAIEE webd 3 Age] A w)Eo] o sl ARFE) WA FaE Apdel A5 SlaiA
= PAb B1%o] e URE 59 tAoz B Yo MAT 5 A 3
o Az, B3 B A SELe £ 9o Al ANshs et 2o s

Qg BN MIT AYAE 1702 ke Aol wFAsihn A YR o WA T T4}
A QA 3 Bolohth o) AAE shof sl mushn 2A waE 9%} 3

o WA Belel RPN AY £AF Ay Qo aem P BFo) $eHe

A bk RS AR 0k AR A ekt AE Yoz MET YHe BN A9
o Seg .neutriphil A4k A37F A FA4 olshw vl vEE W, AnT A Aot 94 4 ol
goz w7 vEhte w P Al funE wusel ur ARE G4 At BEAAE
e Aol felsitn AR,

—_

l

HZXZ wal FA5E ©F A7k 3B A7k degto) Y o] mE Aol AAEA ge
A0 2 HAFATHZE F, 1983, Schwartz, 1966; Gurney, 1963). 2&{tt & A7 A3K(Table. 2)ol M+
T ol Y *3%01] e HAFE 22 A 35 Ak Zolr} yehgt ol Ay W
o AAe BT A3 ARE AYE 0 oAxe 9UA, AT LA A 2FE FEE 28E A

ARgtthaL /\}E%E}

Ak 9§ AP MstH vE(Martin et al, 1986) Bukkitt's lymphoma #Atel 1,320 rad= &
ABAA ZAVE V‘Eﬂ A3 APF7 FAF R #gadte] 108Vl 287]%Fe] 354 At Atk
87 A 025~1 Gy9 1 AFS 9 I SEM(scanning electron microscopy) & &3t A T+E
#2g A1 5EoA 33 Alolo] Wast AT A Th (Zharskaya et al, 1996; Mikhailov, 1985). =1
Z
7}

o]

T olE AFNA Fol WA ZA F 300] AHAE o F3 & 2o} 4% Fo) 4ETe) e
AN AL wnAT A% AWT FEALE 4% AT ZYAL dsel YA Ay
3 $o] A7) WEe] T F Aol fl F AvEAL AN gaEUA Wde] BT
nuson(® 5, 1989, AFE FERT AHOR Wdol %A dehbe Ao Leld rk :Laa
1 A7 A3 Table olA A A% QTP Wk ool G AE WO, $AA
Z A% 23 fo8 Folg BAT & ATk AAT £ AMEAE AF F 15~402 Aol
AHT WEE 2 BAAEE IEA%s FUSe AN udsan 53 4 Ade oY a4
3]

§$ F3dA JdeldtE R(TID 5358 Cronkite, 1956; ORINS-25 Brucer, 1959)%F &%
hematocrite ratio 2 HETFx|9] vlu(Z 5, 1988)x AA 2Tl Hls] 7~14% Alelo] 9%l d
& Aol& Yehidth ey B A7 AxFig. 67)0H A 9 F SRIFIZNNTY FntEX] S W3
T dE2Td vjE] FAHLE K% AolE AT 5 AU

£ Aol A Table 5914 AAIG a4 AR A4 Astes Ha} F GOT ZAipe WA
AL & oizTn vwste] Ha 346w A YEsa, HA 086w e s vewen, HA
Mo i3k A4 HEE 81%E A3lshz AHEE HAch GPT A% 94 QL H
34MZ Ex, HA 0w BA Jeien BAA H1FL &%E BAth 1y old
B A8E A Edlo] FF WAl wZg dx dAF GOTS GPTY Wstel i3t vzt
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& Botel Bt A2E He] desirtn ¥ £ AT
B7] ft] 7t a1 dwe] WAl v Zd A
g FAEL giE 2

&l W 4 FE dristr] 9 A
A7 HE e

v.z =

2 ATE ol BEAD Ao ARHEolA WA wFo] AolutS w) W Eo] oHHE RE A
= ez AP s FEe nHEste] A A FFAAE 8 ool AAA ded v
g AN Bl AR Fol Ao} 134 Aiko] /b5 34 Fol ATl sbs ez

YA B4 Aol AX A A di2EE 9E oixiete] B2 AA ARE Hlawshe A
tE WA T FAbe A9 dAEd o8 d9hA ARE Bug oF st 7] bl #EjEx
Qi Bl o b £ mushz ol s,

H(}- Z

AR B3 el ARRE o8 e d HAF FA oM ARG Aol w2 ¥ &
23, 1 FNM % Seg. neutrophil® Lymphocyte] <=3 #3le] #ito] vf$ Fo3jfa ALREY B
ATF7F AFRES U R Y B Aol A Zeold e dxte] do A At vEY T
EAEE 3% A 27 598 P A9E 4 Ao T23F 9o ztera Als g
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