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of various cancer patients have been studied to determine the aiterations in serum protein fractions in

observed as an indicator of prognosis or radiosensitivity.
A blood sample was obtained prior to any treatment and the follow up smapling was performed 2

times during radiation therapy. Serum total protein was determind by the method of Wolfson and serum

Seven cases out of cases of cervical cancer responding favorably to radiotherapy chowed decreased in
Alpha-2 globulin fraction were increased. A case whose third time serum electrophoretic pattern showed

multiple myeloma type died 5 months after radiotherapy with bone metastasis.

Studies of Serieal Serum Electrophoretic Pattern For Prognosis

in Various Cancer Patients During Irradiation.

Woo Youn Ra, M.D. and Won Hyung Woo, M.D

period from June 1969 to Dec. 1970, the serum protein electrophoretic patterns of 44 cases

were responding to irradiation or those failing. The serum electrophoretic pattern could be

was carried out by using Spinco Model R B electrophoresis system.

were following:

out of 9 cases of favorably responded breast cancer patients showd decreased in Alpha-2

tion compared with 2 cases of unfavorable response Showed increased in Alph-2 globulin
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Paper Electrophoretic Patterns of Serum Protein in Carcinoma of Cervix

Patients with Favorable Results

Hematologic Serum | Serum Electrophoretic Values(%)|
Pati- Dose examination total ———s e —
‘ent Date Stage| of protein Globulin Commets
X-Ray| WBC |Platelet [gm/  |Albumin ]
X10° | X10* | 100mI @ | @ | B |7
O3] 1969.10. 14| ] 0 52.0 13. 5 6. 25 71.4 1.7| 5.5 12.5 17.4
?43 10. 25 1000 41.0 15. 5 5.95 58.4 2.5 4.2 10.0| 16.7
11.23 3500 52. 0' 15.5 6. 00 67.5| 3.4/ 4.3 11.1f 13.7
ol O%| 1970. 4.25 | 0 62. 0| 20.0 6. 85! 44.9 7.0, 10.5 16.1f 22.0
£29 5. 4 1000 44. 0, 21. 0 7.05 71.4 4.9 7.1 10.9| 23.5
6. 4 3500 39.0, 24. 0, 6. 75 51.8/ 4.1 8.3 12.1] 24.1
= OAH  1969.10.28) 1 0 50. 0, 14. 5 6. 15 63.9 3.0 6.0 7.5 19.5
{35 11. 10 1000 43.0, 14.0 6. 35, 46.3 4.2 9.5 10.5| 29.4
12. 3 3500 32.0, 13. 5 6. 20, 51.2) 3.1 9.7 9.1f 26.9
°]O3]| 1969. 9.15 | 0 50. 0 14.5 6. 15 63.9) 3.00 6.00 7.5 19.5
P46 9. 16, 1000 38.0, 12. 5 7.00 66.1 2.1 2.7 5.5 16.5
11. 10 3500, 42.0 15.0 7.00 66.6f 1.5 4.5 8.3 29.8
AO%| 1969.10. 14 | 0 38.0, 14. 0, 6. 00| 45.4 4.2 8.4 10.1] 30.2
P40 10. 25| 1000 39.0, 14. 5 5. 85| 56.1 3.6 5.8 87 26.8
11. 23, 3500 30. 0 18. O| 6. 20l 53.6) 4.7 8.2 10.0/ 23.%F
TOA| 1969. 8.19) i 0 60. 0, 21. 0, 5. 00, 72.8 4.¢ 9.9 13.6/ 11.1Bone
P47 8. 30, 1000 42.0 14. 0, 5.35 56.7| 5.6 9.0| 14.9] 13.4| Metastasis
10. 30, 3500 49.0, 22.0 4.85 59.4/ 5.¢ 10.1] 13.0] 11.€
4500 } 45.8 7.2 10.0 17.6| 19.4
ZAOA| 1970. 2.18) 0 38. 5 11 5i 7.00 54.2) 3.2 9.1 11.7| 21.8
P52 2.28 1000 30.0 12.0 5. 65 65.00 3.0/ 7.0/ 7.0 18.0
3.19 3500, 37.0 15.0 6.25 58.00 4.2 83 11.3 17.8
204l 1970.11. 5/ N 0 4900 160/ 6.00 49.2 54 9.0 13.2 22.8
P45 11. 16 1000  35.0f 15.0f 5.65, 54.¢ 3.1 84| 7.3 26.2
12. 14 3500 32.0 11.5 5. 85, 47.2| 4.5 9.0 12.7| 29.2
o] OAll 1970. 2.24| 1 0 44.0 30.0 4. 80, 48.5/ 5.7 6.8 13.1] 25.8
P46 3: 5 1000 43.0 16. 0, 4. 00, 50.00 4.1/ 8.8 11.2| 25.3
4.28 3500 54.0, 13.9 4. 75i 77.8 1.8 4.3 6.8 9.3
wOZ| 1969. 7. 3 0 37.5 17.0 6. 00, 58.3] 3.3 10.7 8.2 19.6
P42 7.14 1000 28.5 14. 5 4. 85, 60.2) 2.9 7.8 7.8 21.3
8. 25 3500 49.0 13.5, 4. 00, 58.4 2.8 11.1] 8.3 19.4
Table 2 Paper Electrophoretic Patterns of Serum Protein in Carcinoma of Cervix
Patients with Unfavorable Results
Hematologic Serum Serum Electrophoretic Values(%)
Pati- Dose | examination total
ae:mt Data Stage | of ' protein Albumin Comments
X-Ray| WBC | Pletelet gm/  Globulin
X10° | X10* | 100m! @ |w | B |7
o]O%| 1970.. 2.24) 1 0 44. 0; 30.0 5. 65 54.5| 5.3 6.8 15.3 19.7| Bone metastasis
P44 3.5 1000 43.0, 16.0 5.30 37.6/ 7.0/ 15.3 14.0 26.1| Death after
4.28 3000 54. 0“ 13.9 5. 70 21.2 1.4 67.2 10.2| 5 months
AOA 1869. 8.21 I 0 44.0, 14.0 4. 65 67.4/ 2.9/ 5.9 82 17.1
P4 8.31 1000 58.0, 14.5 4. 85 68.6) 3.4/ 6.1 9.5 12.2
10. 30 3000 64. 0. 22.0 5. 65 66.7 2.0, 6.7 7.3 17.3 Death after
| 67.7 3.8 7.5 9.4 17.6/4 months
A0% 1969.12. 4 I 0 119.0, 38.0 6. 50 38.4/ 5.6 14.7| 12.4 28.8
?4 12. 5 10000 128.0  35.00 7.65 381 5.9 13.4/ 13.4 29.2
1970. 1.20 3000| 107.0, 31 0; 7.15 341 6.5 16.3 13.7 29.4
a0l 1969. 10. 20‘ I 0 72.0, 22. 01 5. 50 73. 7' 2.9 5.8 13.9 13.4|Death after
738 10. 31 1000 33.0  17.5/ 4.50  57.4 5.6 7.4 13.9 15.7/2 months
12. 1 3000, 39.5 20.0) 5.20, 47. 1[ 5.2 11.7, 14.2| 22.6

|
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Table 3.

Paper Electrophoretic Patterns in Carcinoma of Breast Patients with

Favorable Results

Hematologic Serum Serum Electrophoretic Values(%)
Pati- Dose examination total
pch Date of protein Globulin Comments
X-Ray | WBC |Platelet |gm/  |Albumin| ———— —— — —— |
X10° | X10. | 100ml @ J @ | 8 ! T
olO%| 1969. 8. 8 o 545 15 o} 500 46.2 53 9.3 156 23.2
P46 8.17 1000 71.5, 14.0 5.15 48. 4 6.5 6.5 17. 6| 20. 4
9. 4 3000 71. 0‘ 14. 0‘ 4.85 50. 6 6.6 8.5 15.5 19.7
o] OAl| 1969.11.25 0 42.0 14.5 6. 35 50. 8 6.8 9.6 15.2 23. 2|
P56 12. 3 1000 38. 0‘ 12.0 7.00 46.5 4.0 115 15.0 28.0
12. 28 3000 43. Ol 12.0 6. 84 1
Z0OAl 1970. 1. 7 0 53.0f 12.0 5. 80 56.9 3.8 7.5 10. 8! 20.5
P42 1.15 1000 42.0, 12.0 5.65 47.5 4.3 9:3 11.7 27.2|
2. 3 3000 47.0 13.0 5.25 | |
O 1969. 7. 8 0 438. 5! 19.0 6. 20 67. 2 2.4 3.8 6.7 20. 2|
P42 7.20 1000 53. 0: 25. 0 5. 80 70.5 3.8 4.5 Tl 13. 4/
8.11 3000 53. 0' 17. 0 5. 85 62.5 2. 5| 5.0 8.0 22. 0;
04| 1969.12. 10 0 44.0, 15.5 6. 20 64.2 2.4 4.8 7. 9\, 19.1
P46 12. 16 1000 43.0 19.1 5. 80 65. 6 2.3 4.6 9.2 18.3
03| 1¢69. 6.14 0 41. 5, 12. 4 6.15 66. 9 4.1 3.3 10.0 15.7
P41 6. 30 1000 46.0, 15.5 6.15 66. 4 4.0 4.0 8.9 16. 8
7:30 3000 53. 0| 15.5 5. 35 64.2 5.1 5. 1; 8.2 17.4
°o]O4Y| 1969. 8.25 0 60. 0, 17.5 4.85 58.9 3.6/ 6.2 12.0 21:2
46 9. 6 1000 55. 0, 14.0 5.65 58.3 3.6 4.6 11.9 21.6
9.17 3000! 44. 0' 18. 5i 4.35 59.8 3.2 4.2 13. 2 19.6
ZZOA| 1969.12. 5 0 52. 0, 12.0, 5. 85 49.1 5. 0! 11.0, 9.9 22.4
?61 12. 14 1000 53.0, 11. 0 6. 50 53.2 3.6 7.2 7.9 24. 4
1. 3000, 42. 0‘ 14. O‘ 6. 20 48.0 4.6 7 0‘ 13.0 28.0
WOz 1969.11. 4 0 61.0, 24.0 8.35 51. 2 4.4 5.6 13.7 25.1
232 11.13)  1000f 33.0, 15.5 7.8  52.6 2.0 6.6, 16.4] 22.4
12. 8 3000 60. 0, 14.0 8.35 46. 4 4.7 6.3 15. % 26.8
Table 4 Paper Electrophoretic Patterns of Protein in Carcinoma of Breast Patients
with Unfavorable Results.
Hematologic Serum Serum Electrophoretic Value (%) 1
Pati_ Dose examination total |—— i
ents Date of protein ‘ Globulin | Comments
X-Ray | WBC |Platelet gm/  |Albumin|—— 1|
X10° | X10* | 100ml | e | o« | B | 7 |
MOA| 1969.11.17 0 7.0 2.0 800 5.8 49 77 127 239
?32 11.26 10000  73.5 16.0 78D 51.4 3.9 7.1 11. 8 15.8
12.24 3000 68.0 13.5 7.25 56. 0, 4.2 8. 3: 12,5 18.8
Z103]| 1969. 8.26 0 40.0 12.5 4.35 73.8 1.9 4.6 7.9 11.8
?29 9. 6 IOOOC 45.0 12.0 4.35| 66. 8 2:3 3.1 4.6 12.3
9.29 3000; 65.0 13.5 4.40 72.9 1.9 8.8 7.5 14.9
O 1970. 5. 4 0 62.0 17.0 5. 50} 48.8 2.8 6.9 10. 4 31.4
53 5.12 1000  36.0 16.0 5. 15| 53.1 2.8 6.3 9.8 27.9
6.10 30000  49.0 25.0 4.65 48.1 3.0 8.3 9.0 31.6
9 o} globulin & 2.9%, 3.4%, 2.0% % 3.8%2A fiz#lul

A 1= Bone biopsy, X-fitfie4se] A2 M B
Mol W -So] MEREGom, 30 A 58 )] ol %
ek e

AOA L] o]l A Albumin % #1& 67.4%, 18.6%,
66.7% R 67.7%=2A Wik HisEEe]l 9l3lem,

of LAsle e 2glon, 5.9%.
6.1%, 6.7% 2 7.5%2A Hiktol #H LA e
& 2Pl B-globulin& 82%, 9.5%, 7.3%
9.4%%3 3, y-globulin & 17.1%, 12.2%, 17.33% 2
17.6% =4 JWkdh $#Bhe] g1l

a-globulin &
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A O] el A Albumin 48, 38.4%, 38.1% %
3M.1%% A% KEE ¥ a—globulin & 5. 6%,
9% 9 6.5% 3 #&lol 4 & fii§ 291} ar-globulin

% 14.7%, 13.4% 2 16.3% 2 A it A o4 e
fitis 29l B-globulin & 12.4%, 13.4% %2 13.7%
A 3L, a-globulin & X -F¥ My E fliel 28.8%
5 893, A% 2.2% 2 29.4%F e

IeAEHIE 24 H ol ZEC8 W Ool 2] filol 4] & Albu-
min 73.7%, 57.4% 2 47.1%2A HE+ AL FrEsk
93, ar-globulin & 2.9%, 5.6% 2 5.2%%A |5t
e S 2y o, arglobulin & 5.8%, 7.4% %
11. 7% 24 ## 157388 29} S-globulin 2 13.9%,
13.9 % 14.2%% 2w, y-globulin & 13.4%, 15.7% %
22.6% 24 Lisla J+& 2

Table 5. Paper Electrophoretic Patterns of Serum Protein in Carcinoma
of Larynx Patients
Hematologic Serum Serum Electrophoretlc Value (%)
Pati Dose examination total ‘
aelll_tS Date of protein ‘ Globulin Comments
X-Ray | WBC |Platelet/gm/  Albumin :
X10° | X10* | 100ml e | o« ] 8 | 7
With favorable results
2O%| 1969.11.20 0 59. 5| 20. O‘ 5. 50| 50. 9 5.1 9. 6| 8.9 25. 4|
P41 11. 30 1000: 73.0/ 24.0 5.15 52.9 3.9 10. 4 10. 4 22. 31
12.27 30000 38.0 135 5.15 |
Z0O%F 1969. 6.30 0 63.0 10.0 4.50 71.8 3.4 5.9 6.8 11.9
253 7.7 1000, 62.0 11.5 4.50 71.0 3.0 7.0 7.0, 12.0
J 8. 4 30001 43. 5 14.5 4.65 67.1 3.3 7.4 8.1l 14.1
With unfavorable results
W O% 1969. 6.27 0 46.0 11. 5, 5. 50| 61.0, 6.0 8.0 10.0 21.0
3563 7. 8 1000 82.0 13. 5‘ 5. 85| 50. 0 6.0 12.0 9.0 21.0
8 4 3000 55.5 15. 0[ 5.85 61.9 3.8 8. 9‘ 8.9 16. 5
FO%Z| 1969.11.24 0 126.0 14.5 6. 00 51. 5‘ 5.9 10.3 14.0 18.3
854 12. 5 1000 103.0 24.0, 5. 65 55. 2‘ 6.2 13.1 8.3 17. 3
1970. 1.20 3000 72.0 17. O. 5: 65 43.6) 3.5 15.6 10.1 27.7
o]Oo]| 1969. 12 14 0 56. 0, 12. 4 4. 65| 55.2 4.5 13.6 10.7 15.9
3552 2.26 1000 61.0, 15. 5| 5.00 60. 3| 4.9 9.1 8.3 17.4
1 15‘ 3000 52.0 12. 5} 6.15 48. 7J 6. 2J 14.7 13.2 16. 3|
Table 6. Paper Electrophoretic Pattern of Serum Protein in Maxillary
Cancer Patients
Hematologic \ Serum Electrophoretxc Values (%)
Pati- Dose examination total
ik Date of | protein ( Globulin Comments
X-Ray | WBC | Platelet gm/  |Albumin| ,
X107 | X10*  100ml RN | 8 |
With favorable results
721071 1969.10. 7 0 126.0 25.5, 5.65 63. 2| 2.0 3: 1 6.1 25. 7
3 10. 15 1000, 135.0 21. 5' 5. 85 49.4 4.2 6.2 9.0 31.2
11: 23 30001 78.0 13.5/ 5. 50 60. 9 1.9 3.9 6.5 19. 8
12.12 4000 75.1 2.4 4. 8 8.0 9.6
ZOx| 1969.10. 6 0 120.0 32.0 4.65 70.7 3.7 6.8 6.8 11.8
553 10. 17 1000 114.0 14.0 4. 85 60. 6 3.7 14. 0 10. 2, 20.3
11. 6] 30001 95.0 11. 0 5. 20 45. 6| 4.1 15. 4 12.2 22.8
With Unfavorable results
A0L| 1969. 7. 7 0 55. 0, 11. 0 5. 85 60. 1 2:7 8.0 j 18.7
351 7.18 1000 57.0, 12:5 5.15 58. 6 4.9 8.1 12.2 18.3
7.28 3000 61. 0| 10.0 7.00 62. 6 4.1 6.6 11.5 14.9
0% 1968. 6.17 0 56.0, 28. 0 4.50 66. 8 4.9 9.9 8.6 9.9
35 6. 28 1000 91. 0, 16.5 4.85 66.3 4.3 9.8 7.6 11.9
7.10 3000, 104. Ol 25.5 4. 85 70. 6 18. 8 7. 5J 8.1 13.7



Table 7.

Reticulum cell Sarcoma 1.

Paper Electrophoretic Patterns of Serum protein in: Malignant lymphoma 2.

Bronchogenic Carcinma 2. Penis Cancer 1.

Pituitary Adenoma 1. Seminoma of testicle 1. Tongue Cancer 1.

Hematologic 1 Serum Serum Electrophoretic Value (%)
Pati- Dose examination | total |———
RS Date of | protein Globulin Comments
X-Ray | WBC | Pletlet gm/  |Albumin
X10° | X10° | 100ml R
Malignant Lymphoma
20Oz 1969. 9.19 0 52.0 12. 5, 5.85 64. 3| 3.8 6.4 9.2 16.5
558 9. 27 1000 69.0 16. 5, 6.15 69. 3| 4.4 7.0 7.9 11.4
10. 28 3000 86.0 16. 0| 5.50 69. 1/ 2.6 4.5 9.0 14.3
= O= | 1969. 7.22 0 70.5 1356 6. 00 53.2 4.1 9.2 12. 8 20.6
549 8. 4 1000 72.0 16.5, 7.50 53.6 3:5 11. 7] 10. 6 21.8
830 3000 115.00 180 615 527 4.2 10.2 10.7  22.2
Reticulum cell Sarcoma
°o]O&| 1969. 8. 4 0 93. 0“ 15.5] 5. 85| 65.7 3.4 8.5| 9.4 12. 8
568 8.17 1000 72.0 12.3 5. 85| 69. 6 3.1 5. 0' 12.0, 10.9
| 9.10 3000 61.0 14.2 5. 00| 69.5 2.5 7.5| 10.8 9.2
Bronchogenic Carcinoma
ZOE| 1969.11. 12 0] 72.0 32.0 6.0 55.6 4.5 7.2| 8.9 23.9
553 11.23 1000 86. 0, 19.0 4.5| 41.9 6.0 10. 21 11.9 29.9
12. .2 3000 87.0 28.0 4.55 39.1 6.9 12. 0i 11. 5‘ 30. 4
ZO%E 1969.11.22 0 60. 5, 12.0 A 85‘1 45.9 22. 2} 6.8, 5.9 39.5
556 12. 3 1000! 61.0. 13.0 8. 35| 49. 6, 5.6 7 31 15. 1) 22.4
| 1. 15! 3000 57.0' 12, 5! 5. 85 44.7 4.5| 8.4 13.9, 38. 4
Penis Carcinoma
o]0 1969. 6. 9 0 58. 0! 12.0 4.50| 54. 2| 4.4 7.4 11. 8I 18.5
553 6.16 1000 39.0 1.0/ 43 70.7 29 68 68 126
7..15 3000 44. 5] 16.5 4. 35 76. 1 1.5 4.0 6.7 11. 3
Pituitary adenoma
A0OZ| 1969. 7.28 0 128.0| 11. 5 5. 45, 63. 4 3.6| 8.5 8.6 15.9
524 8. 7| 1000 96. 0‘ 12.0| 5.50, 65.1 4.2 6.1 15.7| 9.6
9. 8 3000 38.5 18. 5] 5. 85, 64.9' 2.6 7.8 11. 7| 13.0
Seminoma of Testis
A0 1969. 6.13 0 49.0 155 550 72.3 2.1 6.3 9.9 9.4
522 6. 24! 1000, 34.0 10. Oi 5. 85 72.9 2.2 4.5 11.7 11.7
8. 4! 3000 39. 0/ 16.0 5..35 72.6 2.2 4.5 7.9 12.5
Tongue Cancer
o] O] 1970. 2. 5 0 75. 0 20.0 5. 25| 57.6 4.8 11.3 9.6 16. 8
555 2.16 1000 52.0 23.3 4.85 49.1 5.2 10. 9/ 12. 2| 22.5
3.13| 3000f 48.0| 16.2 4.90 529 4.0 9.5 80 27.6
BOR R RAHR o2 £ HRE AT 910 FLER sialeh. r-globulin & 64l 4 %49 Hns w9t
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