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Table 1  protein fraction and total protein in serum of normal rabbit
Case No. Alb. Glob. vwi v @y ‘ B 77 A/ G T.P. g/dl
No. 1 54.0 46.0 10.2 6.2 7.7 21.9 1.17 6.0
No. 2 46.6 53.4 -10.0 9.6 14.9 18.9 0.87 5.6
No. 3 56.8 43.2 6.1 8.1 10.4 18.6 1.31 6.7
No. 4 49.6 50.4 8.3 ~ 8.8 13.8 19.5 0.99 6.2
No. 5 52.3 47.7 10.0 7.9 11.9 17.9 1.10 5.8
No. 6 46.5 53.5 8.7 8.1 9.3 27.4 0.87 6.5
No. 7 50.1 49.9 8.9 8.4 15.8 16.8 1.00 8.2
No. 8 45.0 85.0 10.6 7.8 13.8 21.8 0.82 6.3
Mean 50.11 49 .89 9.10 8.11 12.20 20.48 1.016 6.29
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Table 2  Lipoprotein fraction and lipoprotein
index in serum of normal rabbit

Case No. a-L.P. B-L.P. B/ e ratio
No. 1. 33.4 66.6 1.99
No. 2 37.9 62.1 1.64
No. 3 35.7 64.3 1.80
No, 4 32.6 67.4 2.06
No. 5 38.1 61.9 1.93
No. 6 42.9 57.1 1.33
No. 7 30.4 69.6 2.29
No. 8 35.3 | 64.7 1.83
Mean } 35.79 | 64.21 | 1.821
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Table 3  Protein fraction and total protein in serum of pre-irradiated woman

Case No. Alb. Glob. ay @y B 7 A/G T.P. g/dl
No. 1 54.9 45.1 6.1 6.6 1.3 21.1 1.21 7.4

No. 2 52.2 47.8 6.2 8.5 10.0 23.1 1.09 7.6

No. 3 52.5 17.5 4.9 5.6 124 246 1.10 8.0

No. 4 55.1 4.9 7.7 7.0 10.0  20.2 1.23 7.6

Mean 53.67 46.33 6.22 6.93 10.93 22.25 1.157 7.67

Y vi320.48% CTHB. X, A/GHiT1.016, BE
B§i36.29¢/d TH 53,
2. BREFRROYARBARVY REQFRY
RERRO ) FBARC ) FEEHH 8 TITD
WTRABIE2RITGRTIN TH 5. BL, 2DF
BEICANT, oY RERAIZ35.79%, £- ) REH

3. RYtioAomEFEARERUREAE
ILIED S CRBIRE 2 /T L, #ith, BWTREH»O
TIRA 4 ZICDWT, ORI OMEE AR
UCRBARIEIRICRTMSTH 5. b, €0
SEBBICNT, TT IV I353.61%, 707
V1346.33%, «1-/ 07 ) Vi36.22%, ay-s 07

1264.21%, X, Y REARKLKITL.821L ZOTH ) vi26.93%, B-7 07 Y vi110.93%, 7-7 07
5. ) vi322.25%, A/G Hid1.157, BEARILT.67
Table 4 Lipoprotein fraction and lipoprotein g/d TH5.
jndex in serum of Pre-irradiated 4. BHHtToAD Y REARCGYREBHRY
woman HERE, BHEMOAD Y RBARS Y REARK
Case No. | e-L.P. | ALP. | A/a mtio B 4 LOMAI DL TRBICE4ARICRIMCT
5%, 015, 2OEEHEICROVT, «- ) REHR
AR Rt
No. 3 27.6 72.4 2.62 1.960TH 5.
No. 4 35.3 64.7 1.83 5. FAIZ300REHEI10BMEE £5BH
3 LRI 300R 5545 10 BifE A& & RH U
Mean | 3492 | 65.08 1.960 A DERERKIE s KCRTIM TH B, B
Table 5 Rabbits irradiated daily the whole body with 300R of x-rays for 10 days
No. 1 No. 2 No. 5 Mean
Case : - .
Pre. Post. Pre, Post. Pre Post. Pre. : Po.t.
W.B.C. 5950 2100 7300 150 6250 1350 6500 1200
R.B.C. 522 561 494 291 517 432 511 428
Hb. 90 92 85 53 88 79 87.7 74.7
Alb. 54.0 54.5 46.6 44.4 52.3 49.1 50.97 49.33
Glob. 46.0 45.5 53.4 55.6 47.7 50.9 49.03 50.67
@y 10.2 9.3 10.0 10.1 10.0 9.5 10.07 9.63
@y 6.2 8.3 9.6 14.1 7.9 11.3 7.90 11.24
I} 7.7 12.8 14.9 19.1 11.9 16.1 11.50 16.00
(4 21.9 15.1 18.9 12.3 17.9 14.0 19.56 13.80
A/G 1170 1.20 0.871 0.8 1.10 0.96| 1.046} 0.986
T.P. 6.0 : 5.3 5.6 4.2 5.8 4.5 5.80 4.67
a-L.P. 33.4 23.8 37.9 3.8 38.1 14.2 36.47 13.93
p-L.P. 66. 6 76.2 62.1 96.2 61.9 85,8 63.53 i 86. 07
Ble 1.99) 3.21 1.64] 25.31 1.63 6.04 | 1753} 11.52
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Table 6 Rabbits irradiated the whole body with 3,000R of x-rays at a time

No. 3 No. 4 \ No. 6 Mean

Case - - - -

Pre. Post. Pre. Post. ‘ Pre. Post. Pre. | Post.
W.B.C. 5850 | 5150 7500 | 6050 6250 6700 | 6533.3 | 5966.7
R.B.C. 609 | 491 587 | 478 624 483 606.7 | 484.3
Hb. 89 81 9 | &3 87 84 89.0 82.7
Alb. 56.8 51.4 49.6 | 474 46.5 45.5 50.97 48.10
Glob 43.2 48.6 50.4 | 52.6 53.5 54.5 | 49.03 | 51.90
@ 61 i 58 8.3 | 8.1 8.7 8.9 7.70 | 7.60
@y 8.1 11.6 8.8 | 10.3 8.1 8.1 8.33 10.00
] 10.4 13.4 13.8 | 18.4 9.3 15.8 | 1117 | 15.90
7 18.6 17.7 195 | 15.8 27.4 21.7 | 21.83 | 18.40
A/G 1.31 1.06 0.99;  0.90 0.87 0.84 | 1.057 0.933
T.P. 6.7 6.4 6.2 | 5.8 6.5 6.1 6.47 6.10
@L.P. 35.7 20.0 32.6 | 23.5 42.9 30.4 | 37.07 | 24.63
p-L.P. 64.3 80.0 67.4 | 76.5 57.1 | 69.6 | 62.93 | 175.37
B/ 1.80 4.00 2.06) 3.5 133 2.20| 1.73 3.18

B, FHEEICHOT, BmREK RETHT6500/ 5
1200, FRIFREIIRETRT511 FRG %4255, M
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R VIIRAIETS.T3% BH 4 6.53%, -7 O
7 ) Vi RHET6.90% RE%R9.57%, f-7a7
) v 2 RAAT11.23 W% 12.60%, 7-7 07 Y
VIARHET22.93% [R411£24.30%, A/GHIZR
JH71.133 fBE$40.897, BAEEE 13 BHHTT7.67
g/dl RYI%7.40g/dl, e-Y £EEIZRIHT34.80
% A% 28.07%, £-Y REAI IREIHI656.20%
Mst£71.93%, ) RBEAREIE REHT2.007, &
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Table 7 Womans irradiated daily the breast with 300R of X-rays for 10 days
No. 1 No. 2 No. 3 Mean

Case H : - -

Pre . Post. Pre. _ Post. Pre. : Post. Pre. ! Post.
W.B.C. 7200 8050 5200 | 4200 5900 5100 6100.0 | 5783.3
R.B.C. 375 | 345 343 | 315 428 420 382.0 358.3
Hb. 71 i 63 69 : 73 80 73 73.3 69.7
Alb. 54.9 i 41.5 52.2 | 47.7 52.5 51.8 53.20 47.00
Glob. 45.1 58.5 47.8 | 523 47.5 48.2 46.80 53.00
@ 6.1 7.0 6.2 | 7.4 4.9 5.2 5.73 6.53
a 6.6 | 13.4 8.5 | 10.0 5.6 53 | 6.90 i 9.57
8 11.3 13.2 100 § 1.7 12.4 12.9 11.23 12.60
7 21.1 24.9 23.1 i 232 24.6 24.8 22.93 24.30
A/G 1.21 0.71 1.09 | 0.91 1.10 1.07 1.133 0.897
T.P. 7.4 7.1 7.6 | 7.6 8.0 7.6 7.67 7.40
a-L.P. 31.2 28.6 456 |  40.6 27.6 15.6 34.80 28.07
B-L.P. 68.8 | T71.4 54.4 | 60.0 72.4 84.4 65.20 : 71.93
gle 2.20 } 2.50 1.20 1.50 2.62 5.61 2.007 {  3.208
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o —ViEHHE pH8.6 TIEKBEIIKTIE L, AR
YEAZED 1. TR0 BIZRAROBRER
T3,

BRFRRONE ) AEQICET IRERDEL,
RS i Ehide-) REH 0%, B-) REF60%
T EEAE A/ 121.5TH 3. ROERTR
- REE35.19%, A-Y £EE64.21% L13TE
WMEERTNS. .

BEAOMEEASEICELTLES  ORERD
2WMINRNIHM, FOFEDOFREBEDImAR
AN 50FRTHD, A2 OWEDHD TR
DIFAD MEBHIERIE TVT 1/ 55.1%, a-
suo7YVv1.1%, p-7 07 ) v 18.1%, v-r a7
)V 24.5%, A/GH1.23 75 D>TWAHDT, FhD
s Wi A IR NEEB TN S,

BEAONS Y REAIZEA® cihid, -
FEH39.9+6.5%, g-) REH60.8+6.5%, Y
FEBAGMM = p/21.5£0.4L71D5TED, RO
METIR §-) RBABP P BME ERT BHREL
EE2BTHS.

REA G T X 1T 300 R 55438 10 B & B R4S
Ul FLOERRTIRBSINICE U TRE®RIKA
MR OFD & dtic, TNT LY OEPLEED, 7
o7 v QRN £ 0h, @-7a7) YO
EDBEBD, -7 07 Y v O, A-70707

OB, 7-7 07 Y Y OERLFSERDT
W3, X, BEARLBROEAD TS, Hic) R
ERICROT O RSHR A-U REAREWICER L

) REEEESEIILTW 3.

RRIC000R—ERHOHE, REHRFAM
RED@mL L, TNT I VOBMPERED, S
7Y v OErSENER, £0H, - 07 )Y
OEDERD, -7 07 ) v OEM, f-707Y
v OEFREM, v-7 07 ) v ORLERD, X,
BEABOBLERTWS. VREATIRE Y RE
BOENRY ) REARKOERTBMERD T
3.

AKTLUE I 300 R 3G 10 BIEHRRET L& 135k
HmMBRKOEPERES EICTVT I VO, T
a7y volnsR, £0hme-/ 07 ) v O,
ag-y 07 ) vy OEm, A-7 07 vy OREM ¥
a7 v OENEREYD, REARRBL LTV,
) REBHICHROT - AEADBINKRT Y REH
FHOEMAERDTNS.

PLEAaEThE, XL D MERSSH
KW T T VT Iy BEbiBEL L, 7aT ) v
WAIERL, Z0OH e2-s' 07 Y YRS f-71
Ty yAEmLTHA, X, M) REFIKRNT
i p-Y REAMSEML, Y REESREMNENLT
" 3. A. Cantarow3®) [ciiid e-7'07 ) v O
mizataEES, REWRS, FEE, 70—
F O HEEEEICH > REOBICIED, -7



1172 AT Al— - TREEX - HEBE

7Y Y ORI IMEREORMA LIS 3 7 o—+
PRABOFREORICE SN, £-) REHIZCOD
SECEENTN S, X, FHW & f-Sus) v
O MFERE OINEEK L, BAREERDE
X e RO B S o7 ) woENnd 3 LR, Hart-
manndd) & -7 07 YO ERIMBERLYF LS
BIEEOEIEEKT 2 EEOTV A, RICLED
iZEhid, mEPOIERIZTRTMBEEALLES L
TKGHD ) RBALE UTHEEL, 2850121
a1- 707 Y VERTTS «-) REEHE, 3510
B A-7a7 )y ERATTS B-) REATH S, T
NoiWiZavry ) v, BIEERCHEIETSSE
Fh, ¢-YRBEICKLT 6-) REAOFHIEE
DEBERMBEL, Uhd -V LREARBIEES29
BHEATHA, R UT KRS, BRNREETIIR
- REABEL U, -V REBABHNT 3.

Bex & £ ]

1) FEA 5 300R 55 10[6 554, 3000R—Ng
L EBRH R UAGKRILEIC 300R 56 100 RH O LB
&b, REENcH UThRhpmREkoRd &itic,

MEBASECRNTTNT S VBERLL, 7o
TV vBEIMLTHS,

2) a7 vAEDR e RUBIEMUTIN S,

3) p-7 07 ) v OEMIZKAHRREHC & DT
thic lRE OB U134 Bk 5.

4) mE) FEAKKOTE, BERRckD,
B-) REHMEMU, Y REAFRKGHNL, ®
oI lgEOMIREZ SN 5.

5) KB OBURHRRE Ic XY MEEASED, «2-
Su7 Y YRY B-Sa7 Yy vhsEnL, nEY
RBAT, f-) REASNT 2ALD, G
BEIREHEEROCBERNRBETHD, 208,
mEhIiz vy F VSRR OEMBEL SN 3,

HETCHS, RRERERHEEYREDD
RILABEBREBCERTIBEERT I LK, &
ROBRELEWERIEREMCHBERL T,
RREARIXOEERF2AUE BEAREERHBRFELRS
CRNTRELRE,

g % X #&

D LA : BilER®E 69% 15, BRHEPITE
558,

2) i : BAEKRSE 16% 55, 17% 485

3) EfF: MLERSHE 685125,

4) BE: BARKSE 165115,
5) Af: W Lk 17% 3BRU6S
6) FA: H L 18% 3B3RU6E
DEF: B Lk 18% 83,

8) WA : fRkFEvyRvyLs 9%
9) A BARR2HE 19%115, 20% 15
10) #&A : MLE® <& 72% 4,5,6,75
11) & : BAERS:E 11% 95
12) A mHLFE  p. 767
13) #H : BARRSIE 13% 45,
14) L3R : AERESEE 17%, 5,63,
15) +B : B TEREE 17% 55, 18% 5%,
16) #i#H: H £ 20%% 5%,
17) %@\l : [ E 1941273,
18) Ditzel, J.: Radiation Research. 5, 694 (1962.)

19) Winkel, C. : Radiation Research 5, 159 (1956).

20) Leone, C. A. : a8 = 10, 359 (1959).

21) Werder, A.A.: [ + 7, 500 (1957).

22) {EM#E : Tokyo Metropolitan Isotope Research Cen-
ter Annual Report Vol. 3 (1964).

23) L : BAERSHE 24% 65,

24) ¥ BFEE 104105,

25) i 4 b % 25, 165,

26) ER: £PWBEMLE 1, 27

2 Hg: M E 2, 4.

28) PR : MmAKALE p.524.

29) FRA : BREFEBRHNE 3, 154

30) #K: BAARERS (1955)

31) Ak BRFESE 10, 2181

32) Plickthun: Klin. Wochenschr, 29, 415 (1951).

33) &, AR:WEES— v BLAXRBEORE p 174

34) FIH, BR: MRkEE p 147

35) %M : BIKAELFELMIE p.31

36) A.Cantarow: Clinical Biochemistry (1955).




HARRFOMFEEACRRITESE 1173

The Effect of Irradiation on Serum Protein

By
Soichi NISHISHITA  Yoshio HIRAKI  Katuhiko SUGITA

Department of Radistion Medicine Okayama University Medical School
(Director : Prof. Michio Yamamoto)

Effect on serum protein in rabbit irradiated the whole body and the woman irradiated
the breast were studied by the paper electrophoretic technique. The rabbits irradiated with
X-rays were divided into 2 groups.  The first group was irradiated daily with 300 R of X
rays for 10 days.  The second group was irradiated with 3000 R at a time. = The woman
group was irradiated daily wtih 300 R of X-rays for 10 days. Data obtained from the
present study are summarized as follows:

1) It was found that slight decreases of alubumin fraction and A /G ratio were observed
in each group after X-rays irradiation.

2) There were significiant increases of ar2- and - globulin fractions.

3) Abrupt increases of J-lipoprotein fraction and B/a ratio were also observed in the

same each group after irradiation.




