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Studies on Protein in Urological Field

3: Polarographic Protein Index on Patients with Genito-Urinary Diseases

Eizyu KaTAMURA
From the Department of Urology, Faculty of Medicine, Kyoto, Japan

(Director : Prof. Dr. Tsutomu Inada)

Miiller in 1947 described the ‘“‘Protein Index’, a product of a ratio of wave heights in
first to second reactions of polarographic protein waves multiplied by a coefficient and its
normal value was ranged between 1 and 5, but that of patients with malignant tumor was
more than 5. The results of the indep obtained from 149 patients with genito-urinary
diseases are as follows,

1. Normal values of protein index were ranged between 2.23 and 4.80 with average
3.15 (Table 1).

2. The indexes of the patients were shown in Table 2~12. The average values of
the index in each disease were shown in Table 13.

3. The most significant change in protein index was found in patients with malignant
tumor, among which 90% showed moderate changes in the index and in 70% the index
was more than 3 times normal value. However, less changes in the index were found in
patients with sexual glands tumor.

4, Protein index has also markedly changed in renal tuberculosis, bilateral, and recur-
rent ureterolithiasis.

5. Even if either first or second reaction failed to react due to marasmus in cases of
malignant tumor or tuberculosis, protein index changed in proportion to severity of the
diseases.

6. Protein index is valid in establishing diagnosis and prognosis of the patients with
malignant tumor.
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Table 1: Normal Protein Index

No. Nope, P
Ist Reaction] Reaction
1]Z.K.40]  50.0 15.0 4.50
2|E.K.34 s1.0 9.0 2.55
3|Z.N.34  48.5 9.5 2.85
4|A.H.220  43.5 6.0 2.07
5H.K.20  47.0 9.2 2.85
6[A.Y.50 43.5 14.0 4.80
7|R.0.32  49.0 13.5 4.05
8(S.F.35 45.5 13.0 4.20
9 |R.N.38 55.0 i 11.2 3.00
10|B.U.211 475 . 9.8 3.00
11|Z.S.30 53.5 8.0 2.23
12 [R.M.30, 55.0 10.2 2.70
13|T.T.30 50.0 9.0 2.70
14 [K.A.45 45.0 8.0 2.65
15 |1 .I(.341 53.0 1.5 3.22
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Table 2 : Protein Index of Renal Tumor

No.| Name |AgeSex| Diagnosis Proteiﬂaldx
1| S.H. | 48| & |Hypernephroma; 17.25
2| S.N. |51 3 ” s
3| H.N. |47 | 3 v I 10.93
4| E.H. |28 8 7 7 59
S| T.T. |71 3 v ! 23.32
6| H.K. |69 & v 7.11
71S.S. |71 3 v 12.79
8| K.H. |61 3 7 10. 60
9| S.N. |50 3 ” 26.85

10 E.Y. |18 ¢ v 9.92

Mean Value 13.11
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Table 3 : Protein Index of Vesical Tumor

Albumin Wave
No Name Age | Sex Diagnosis
Ist React. IInd React. \ Protein Index
|
1 I. T. 58 3 Caneer 24.0 36.0 i 22.50
2 S. A. 65 3 4 16.0 26.0 ' 24.30
3 G. S. 68 3 ” 33.0 21.5 ; 9.76
4 I. T. 58 3 4 46,0 39.0 j 12. 60
5 K. O. 53 3 7 30.0 20.0 9.99
6 B. I. 63 | 3 v 30.0 19.5 9.75
7 A. S. 65 i 5 v 41.0 11.0 4.05
8 G. Y. 57 | & y 29.0 18.0 9.55
9 S. S. 65 3 K4 14.0 23.0 24,63
10 K. M. 68 3 4 30.0 26.5 13.24
11 K. K. 48 3 e 28.0 28.0 15.00
12 T. N. 42 3 K 33.0 26,0 11.80
13 R. Y. 61 ? 4 43.5 19.5 6.72
14 T. K. 56 ? 4 6.0 25.5 62. 40
15 I. K. 41 ‘ ? e 37.0 19.0 7.69
16 T. N. 39 1 ? 7 28.0 18.0 9.63
17 0. K. 56 ? 7 11,5 16.0 20.85
18 K. T. 48 ? Ke 30.0 28.0 13.99
Mean value 16,01
19 i R. M. 66 3 Papilloma 39.0 11.0 4,23
20 ‘ E. Y. 35 ? K4 29.0 4.5 4.35
21 zZ. T. 49 ? 7 43.0 12.5 4.35
22 ! T. N. 64 ? e 38.5 8.5 3.30
Mean value 4,05
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Table 4 : Protein Index of Prostatic Tumors

Albumin
No.|Name|Age/Diagnosis st Hz‘éave Pr(I)It;éi:X
React.| React.
1 |[K.H.| 68 Hyﬁle,f)bhy 28.0| 16.5| 3.66
2 K.K.| 68 4 39.0 18.0 | 6.91
3|S.W.| 70 4 45.0 11.0 3.66
4 1K, I.]55 7 28.0 15.0 | 8,02
5 K.M.| 62 4 43.5 13.0 | 4.47
6 [K.M.| 71 7 53.0 9.5 | 2.68
7|1.8.}73 v 40. 5 16.0 5.92
8 |[K.K.| 65 4 40.0 15.0 5.62
91S.85.| 69 4 37.0 13.5| 5.46
10 |[K. K.} 67 e 40.0 14.0 5.25
11 |S.5.|65 4 32.2 18.5 8.61
12 \L.H.| 56 ” 34.0 | 17.3| 5.95
Mean value 5.65
|
13 K. K. 78 | Cancer 41.0| 13.0| 4.75
14 KYI 70 4 44.0 10.5 3.53
15 M.M. 69 K4 57.0 14.0 3.69
16 |1.M.; 80 7 69.0| 21.0| 4.56
17 SM‘} 78 ” 33.5 20.5 9.16
18 |S.W. 69 v 36.0 | 11.5| 4.78
19 T.T.; 78 4 44.0 11.5 3.91
20 L.S.& 58 4 14,0 14.0 | 15.00
l \
Mean value 6.17

WERCHS. LrL, EEAREZ LY, 1R
EEAROEEIL, WThIEFELIIOLL, K
H, $2KIGCEAEOEBIIEL S, BB,
DLUAETLTWAZ o b, BABEREL CTREE
Kl & Db bie\ DI IeD T3,

3) RISES (4 %) wziEGL208 sy
THELZA 5 B12BhtREOH R IPKETH
b, SHIARIVEETHS.

FEBBRAE T, F1IROGEAKIE, 80mm X
» 53.0mm OfCH v, EEFPHELOEL —9.9
mm THotc, #2XGEARIL, EREQLI
Wiz s 9.5mm X H 20.5mm ¢, Lo
T, COEAEKIL, 2.68X h8.61OHICH D, Ty
115.65TH 5. bok b5 LUTALREAF4LHC, &k
D5HNRE~6ROKMETHS.

(EEBI4) K.M. 71%F (%4 % No. 6)

COEME, $0oEdbLE WEAKBHELDHL
7o. 10ERT X W HERBEND D, Fin 7 — T AR
ol T Toat, 19576 1 A, BRI
FITh0T, 808 DIREYHH L., dokd, K
SEL, feA\CEEREZEOEBDHENT, KERERETE
2B, THRENELFL S L ot B B
Bt e T REHEET

EAK L EARK—F 1 KIEEAL, 53.0mmT,
EERZET +5.5mm L AML, F2REESR
L 9.5mm T, kU< —1L.0mm O KB E
EoRElkd b, TOBEAREI2. 68 TH k.

SFR, 8L EOE TR 2FT OV THELS
hak,

E#5) K.I. 55% (4% No. 4)

Bz IRIEIE R EE T, MRS THOR
2 R ERAL, REEELI D X0l

EOR - EAER—% 1 ERSE, 150mm T
WHL ALK, $2REEAFEIR 15.0mm T
HTEECHL, BEAEKII8.022 LD LTk,

(EEBI6] S.S. 65% (4% No. 11)

5 R OHEREHE, B b, 195554 A, Bz
KIEDBW A 5 kB, 19569 4 A BHtHRE
THHENTE T B Eatbh b, 77.48 ORER
HEELCEEROBMERL VL. COEAD
F DR 5 EREUL, MRIEAECREEEH
LicBlC, BMORELZERTHY, FMANL2KE
A LI,

EEl L EEEN—F 1 EESKE 32.2mm F
2 K& 18,5mm T, ZOHEII8.61L7c5.



FR—BREBEBREEDOX - v/ 5 7 BAEBKOWSE 323

¥ Lp—Tichb, BIBRIEBXKERTELE, BR
¥EZ LR, HBIRREBEAR TETOE G4 EDS
7 BABBELTRETHEZL, BEALEE
Be b b?, FIVBIERECHRY I HbbLT
w5, EEEL bR, W EX LD TE IR
AODABHEND D, ZIRRL 2 XA
EDLWREEHELE & Ao, HBHVIT,
BUELR L b OBETESCER L TS
ENTHAHD.

BB OWTARB E, F1IRL, F2REEA
FEOEBOBEIILONTIE, —BENTICWBL B LW
BOLIFLWZ EETTRONK. B 5 B,
3.53X D15.00HITH b, TOFHEIRE. 177
5. 8HIOFILIHED 55 5 L EOKER foofe DIk
2T E s,

O 8BPIOMMIEORBE YA D L, 2 HIXAIL
BEE~DOBEYZ LD, 1ACEN~OBREYRE
Bloidhik, 5HEDAIHRERATREI L T
ol

KBEOEF L VBREFLTHB L,

(E# 7] S.M. 78% (84 % No. 17)

ZORL, FZRE L b BESA~ X S FEEL
fic, BHERERR T, BRECARERAE
Bc, 3ANI YARBRENTTREFI VLB LUSBL
<, NRACEREL T 5.

EaR e EAER—%F 1 RILEARKIL,
#F2REEEEIT 20.5mm FWTFhiZEEHD, &
QIE2 RGEABIT . BEERT. 167 LD
7.

UE#I8) Z.S. 58% (¥4% No. 20)
195055 L 0, HRREEE LKA D D, BIZBRIEK
£ (hE) sz chtirrevEER ST T
e, 1958FHIUBE X b, ELRMAZ LIELEER:

33.5mm,

T L owieots, BiMEEACIY, BEDRZBOBA
BRED, EPCHECERIIL. BEBE2 T
e EW 53, BREFRIZSGCOT, FRIEASE
DZHD L LICHBRARX TR LS - oot s,
AL BREEXO bW THRBE, Bd AL, BEDOHEE
HHEETHOH, DLRBAREICHETHLE
EAVHIBIL 1o,

EANLBEAEN—F1IRCEABETIE B D <
<, b¥p 40mm THb, 2 RERAKL, K
7T 4.0mm TH5HA, 0 EHETHS.
ZOEARKILI5.0- 700 T, #ET, BHOBUEED
R AT NAE Y 3.1 4

e, 2FMEBILL, IFH7+ A7, & —
B TH 5.

(85961 M.M. 69 (4% No. 15)

FfEX, 2% X Y needle biopsy & X THiIL
BETHBZ L RBMLIABITH B, KADFLER
rh, EBmMEIMBESLEVRECRE (B R
L, 12 &Y 3FEK, MEBEHIELWERCIDY
L.

ZoEFS, BEASN D, H1IRGESTEL
57.0mm Tl A7nL, #2KEEAHIZ14.0mm
T, FOEAER3.60LD, EHETHD.

ZDXSIHERATIE, BRVBERLERS, #-7F
v/ 7B ELDHLERIND &, KROBEE
RO EATRETH DIt B bbhs.

¥ LH—RZEEDOSAE, BhOEREREOSE
L tih, BEEOHEOEL, EEEHOELMN
%L, EERBRCHZ DM BE»ORN, L
L, BYUEE, —kANZEREY - 2 TBIRETC
UBERYETE, ChHOEGELEBEROEL) D
oY o¥ (Al

ZFDMOBE— (F5K) 2KV 5 L0fi0EE

Table 5 : Protein Index of other Tumors

Albumin Wave ‘ .

No. Name Age | Sex Diseases ; i l:;rrl%:in

Ist React. ]IInd React.;

1 K. K. 50 3 Caneer of penis 44,0 13.5 | 4.16
2 T. Y. 40 3 seminoma 35.5 7.5 3.16
3 Y. S. 28 ] enbrional adenocarcinoma 36.5 8.0 3.28
4 M. O. 16 Q sarcoma 5.5 10.0 27.27
5 K. T. 19 Q Cushing’s syndrom 35.5 25.5 10.93
6 S. E. 25 Q hymphogranuloma 43.0 14.0 4,87
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Table 6 : Protein Index of TB. (Renal and Vesical)

Albumin Wave
No.| Name | Age | Sex PaG'cIE:ilo%fical Change Side Ist React. | IInd React. Pﬂfégi‘n
1 T.T. 44 3 C left 86.0 16.0 2.79
2 | T.N. | 26 ¢ | C(+Pulmonary TB) left 40.0 16.3 6.10
3| T.O. 32 3 | D right 30.5 18.9 9.28
4 T.H. 28 3 D right 38.0 24,5 9.66
5 T.H. 38 ? D left 27.5 17.5 9.45
6| I.H. 1 37 | ¢ |D left 30.0 18.0 9.00
7 Z.Y. 48 3 | E(+Prosfalic TB) left 22.5 9.0 6.00
8 S.K. 40 Q E left 19.0 21.0 16.57
9 F.S. 28 ? E left 18.5 18.0 14,58
10 H.T. 36 3 E left 20.5 16.0 11.70
11 Z. 1. 40 3 F right 57.5 10.7 2,79
12 A.F. 25 ? F right 46.0 22,0 7.17
13 Y.H. 20 ? F right | 55.0 9.5 2.44
14 I1.D. 19 & | F(eft) bilateral | 5.6 18.0 48.21
i
15 H.T. 32 Q F(leit) bilateral 33.0 12.5 5.67
16 Y.S. 22 3 (not operated) left 51.5 15.7 4,56
17 M. K. 29 Q (not operated) left ‘. 28.0 12.0 6.42
8 | A.T. | 54| 3 bilateral | 460 | 22.8 7.42
19 K.Y. 30 Q bilateral 30.4 31.0 15,28
20 K.M. 26 3 bilateral 11.0 15.5 21.13
Mean Value 10.81
6% No. 4) COEFITC LS T L S efinikk <, EHA R
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Table 7 : Protein Index of Epididymitis

tuberculosa
[Albumin i
. i Wave Protein
No.|Name Age| Side !I—_-—st TInd i Index
i React.| React.|
1|T.S.[31| right | 64.5| 23.7| 5.50

]

2/A.H.| 28| right 33.0| 13.2| 6.00

3IT.S.|28 right 48.0 | 15.4| 4.80

4|S.1.| 39 |bilateral| 45.0 17.0’ 5.65

S|H.T. 56| deft 50.0 18.4| 5.52

Mean value 5.50

EEEO FBRAL bR L i BEAEREH Y,
ChIL, BB E L5 LT v At E X
5DZiky, Bkl s L5k, OALENLE
L33, P_AEVEISREbbh3,

RAEBZOEQEY
RAEBZ6OVTREL 1opd, 70 5 bbbt

1%, EhaE206, REREIR, BWEIELR S b1
FULIRERE, HMAMREE6HTH 5.

Zhbndh, BEEROERDOL2EIBLS
LV oid, M RRCFEL RAEBEDHSE
T, TOFEHEAHERIL.86T, HcwiE, RER
f£9.11, BHAfES.38L7ch, BMEAAETIX6.60TH %
UE: N9/ 40

D REBE (F8K) REREDFHME. 120K

Table 8 : Protein Index of Ureteral Stone

Diseases
! [ |Albumin | .
No..Name Age Sex| Side Ist%i P}ﬁ:;“

I " React.| React.!

1 K.T.| 52| & |right| 50.0| 9.0| 2.70

2 T.A.|20! 38| » 45.0 8.0 | 2.65

3 Y.K. 19 ag v 3.0 150 5.76

4 M.T.i29] 3 ‘ v | 47.7| 10.5] 3.30

5§ MM.|20 | 2~ | 140 22.0| 23.56

6 TM.|29| 3| » 55.5 | 3.2 | 8.43

7 M.K.| 30| 5 left | 28.0| 12.5| 6.69

8 S.H.:.23| 3 i # | 28.0) 28.0] 15.00

9 T. Ai 20 3 4 11.3 12.8 16.'58

10 A.I.ilzz 3 » | 485 19.8] 6.12

|
Mean Value 9.11
%%, 10606 FL6.69LAFT, 3 @ %A,
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Zh%, EBEOEFATHREL TRD L,
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(fEM23) T.A., 20%, 8, ERERE (B8K
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Table 9 : Protein Index of Renal Stone Disease

Albumin i .

No.|Name|AgelSex | Side ﬁi PIl;'lodtgcn

React.| React.

1A Y.[50; & }right| 20.5 14,7 | 10.75
2|/B.Y.|38]| 5 K4 45.0 12.5 4.15
3|N.N.[3 ] 8 4 54.0 14,0 3.88
4/A.R.121 | ¢ 4 42.0 12,0 4,27
S|A.K.| 39! 8 4 30.0| 21.5| 10.74
6|S.H.[ 48| & e 32,0 | 37.0| 17.34
718S.Y.|23} & z 32.0| 210 9.84
8 |T.N.[28| 2 4 32.0 17.0 7.96
9|T.Y.[13] 3 4 16.7 8.0 7.36
10 |T.S.|55] & 4 26.5 15.5 8.76
11 M.A.| 31| & | left 29.0 | 18.5 9.55
12{K.H.| 58| 2 4 43.0 8.5 2.95
13|Y.Z.|58 | ¢ 4 29.0 25.0 ] 12.93
41Y.1.|28) 3 4 23.0 12,0 7.81
IS5|Y.N.|24| Q| ~» 31.0 16.0 7.74
16 |A.I.|31) 3 4 38.5| 21.5 8,37
17 :S.T.| 47| 3 ” 41.0 26.0 9.51
18 |K.M.| 23 | ? 4 36.0 15.5 6.45
19 |S.0.| 55 i 3 ” 27.5 17.8 9.70
20 [ B.M.| 49| 3 4 28.0 14,0 7.50
Mean Value 8.38

mm C, L7e2oT, EBERL 2.65&, Zofk
CEFEBIE»ZD, XD, IEOr L,
BERORMEILCL B3 D Liomb,

2) BRI (B9XK) BREDCWHHTO WV TH S
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Table 10 : Protein Index of Vesical Stone

Discases
| l Albumin Wave Protein
No.|Name|AgeSex jjo+ Tind Index
’ React.| React.
,
1/R.Y.|42 & 33.0 17.0 7.72
2|1Y.G.[58 & 39.5 17.0 6,45
31K.1.|56 & 28,0 | 15.0 8.02
4|=.K.[53 B 37.0 20.5 8.37
5 |K.M.| 55 ! 3 45.0 16.0 5.32
6[N.H.|35 2| 35 | 26,0 | 12.00
7 H.Y.[ 40| & 44,0 11.0 3.75
81U.S.[83 & 37.0 13.5 5.46
9 K.Y.|50 & 43.5 14.0 4.81
10 K. T.|28 ) 3 49.0 13.5 4,12
Mean Value 6,59
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Table 11 : Protein Index of Bilateral or Multiple Urolithiasis

Albumin Wave A
No. Name | Age | Sex Position of Stone P{:&g;’l
_ Ist React. [IInd React.

1 H. N. 29 3 both kidney 39.0 13.0 4.99
2 M. H. 29 3 both kidney r. ureter 26.0 19.5 11.25
3 S. H. 53 3 both kidney (l. coral) 19.0 27.0 21,31
4 S. S. 43 3 both ureter 43.5 13.0 4,47
5 I. N. 35 3 both kidney 67.0 30.0 6.70
6 H. T. 29 3 R. ureter, L. kidney, ureter 49.0 34.1 10,43
Mean Value 9.86
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Table 12 : Protein Index of Infection of
Urinary Tracts

Albumin [
WaveE TO
No. [NamelAge|Sex |Disease ist  lind | ten
React.| React. Index
1|T.Y.[ 44| ¢ |Pyelitis| 41.0| 19.0| 6.96
2|1A.1.|25| & V4 32.5 26,0 | 12.00
3|T.B.|28]| 8 V4 40.0 | 22.5 8.43
4 |T.K.| 53| & [Cystitis| 37.0 20.5 8.31
5M.,I.[23]¢ 4 17.0 21,5 | 18.97
6 |A.R.[ 22| @ e 42.0 12,0 4,27
Mean Value 9.82
¥ & &

TEFC, ERLOE2ET, beili, &
—Sus 57, Cott # & Cot+ HikwE
FTTLHTEEEENRORARE X 2288, %
DEFEEHEL, FOEHCOWTHRU ks,
ZZTT, 3L, rOXAKkEEYbLL, &
EiEE b L. COFBRARKY, WIRAEHE

Table 13 : Mean Value Protein Index and
Grade of Change of Illness

Mode- | Hieh

Group of Diseases |P 1. Cﬁgfl?grey duary

| T 15255

Normal 3.15 0 % | 0 %
Renal Tumor 13.1120 % |70 %
Vesical Cancer 16.01] 11 % | 83.5%
Vesical Papilloma 4,05 0 % | 0 %
Prostatic Hypertrophy 5.65/66 % | 0 %
Prostatic Cancer 6.17| 12.5% | 12.5%
Renal TB. 10.81145 % | 30 %
Epididymitis tbc. 5.50| 80 % 0 %
Renal Stone 8.38 40 % |40 %
Ureteral Stone 9.11| 50 % |20 %
Vesical Stone 6.59 60 % | 10 %
Bilateral Stone 9.891 16 % |51 %
Infection 9.82/50 % |30 %
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