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In.our clinic two blood tests called the cobalt and cadmium tests were new-
ly devised: which had very important clinical significance as a routine methd:
The procedures are.analogous to Weltmannn’s test, with a unique difference in
that instead of CaClg solution in the latter, CoClg (Co. test) or CdClg (Cad. test)
isusediaccording tothe aim to find the lower or the higher limit of “Elektrolyt
Schwelle des.Koagulationabandes..” The results shift usully to.the right side
for liver diseases; while for cancer or inflammation to the left. Clinically
emphasis must be: put on that the Co. test is. most suitable for the. right and
Cad. test for the left side reaction.

Althoughall serum-lability tests have their respective significances, it seems.
rational to.classify: them into two groups, the one being carried out under heat
denaturation, and:the other without heating, because these two groups. behave
quite differently. when: the serum of cancer or of pneumonia is examined, i.e,,
the former indicates an increase of colloidal stability, while the latter its de-
crease. To eXpliain this difference we assumed the existence of some protein
efficient to promote serum stability in the heat coagulation test.

As is well known, in the serum there exists mucoprotein, which is so easily
soluble in water, so stable against heat or agents such as sulfosalycilic acid,
trichloracetic acid and perchloric acid, that the increase of serum s‘tability
is'supposed to be due to the function of mucoprotein. Recently Winzler identi-
fied mucoprotein with proteose in the polaropraphic filtrate test. Clinical
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investigation of the polarographic filtrate test further taught us that this sub-
stance decreaSes in patients with liver disease and increases in cancer, plumo-
nary and nephrotic diseases proportionally to the results of the heat coagﬁléx
tion tests. To decide whether mucorprotein (referred to as mp. heraftér) is
an essential factor in the heat coagulation test, the correlation between them
was first observed clinically and then the results were compared with the
experimental findings obtained by the addition of isolated mucoprotein. For
the determination of mp. the polarographic method was chosen, because the
relation between the concentration of mp. and its height of protein Wave (here-
after referred to as pol. mp.) was in a straight line so far as clinical values
are concerned.

We used two values to express the pol. mp., namely D and N values. D means
the height of the filtrate wave obtained from the denaturated serum, and N
from the native serum. As to methology we followed Mueller's description.

I. Correlation betweed the values of the Co. or Cad. test and those of pol.
mp.

Between the values of the Co. or Cad. test and those of pol. mp, there
exists a correlation, whose coefficient () was found by calculation to be -0.62 in
the Co. test and +0.74 in the Cad. test when expressed in D value, in 157 cases
of various diseases including normal persons. Even when expresssd in N value
similar coefficients were obtained, namely —0.43 and 4072 for 166 cases,

II. A/G ratio and pol. mp. value. .

No remarkable correlation was recongnized between A/G ratio and the Co ~
or Cad. test in 27 cases. But when these cases were calssified inte groups accord-
ing to the amounts of pol. mp., a certain relationsip between A/G ratic and the
Co. test was obtained in 13 cases which showed normal mp. or less, the coefficient
» was found by calculation 0.73 and its stochastical danger was under 1%
It can be said, therefore, that, so far as no increase of mp. exists A/G may play
an essential réle in the Co. test, probably due to the increase of gamma globulin.

III. Serum protein content and the heat coagulation test.

The causal effectiveness of the content of serum protein in Weltmann’s test
was questioned by many authors, although the hypoproteinemia are. usually .
found in cases which show the left side reaction. This phenomenon can be
explained partly from the fact that the serum mp. generally increase in the
hypoproteinemia.

1V. Experimental results as to the relation between pol. mp. and the labili-
ty test when urinal mp. is added.

With regard to the method of isolation, we followed Tamm. Urinal mp.

can be regarded as identical with the serum mp,, because of the coincidences in
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their chemical as well as polarographic- charcteristics. The results are as
follows: values of all heat coagulation tests, including Weltmann’s and Shichi-
jo’s (a modified Kuerten’s test) besides Co. and Cad. tests, were uniformly shifted
in the direction of the cancer-form, namely to the left side, and their changes
were proportional to the amount of mp. added : when the pol. mp. values thus
obtained were plotted aginst the values of Co. or Cad. test, a remarkable
fact was revealed that they were situated in the central region in the distribu-
tion of clinical cases, indicating that mp. is the essential cause for these tests.

V. Further experimental results.

a) ‘Principally the same results were obtained in the case where the sample
obtained from the urine of the patient of liver cancer was used. b) Both Witte’s
pepton and Takeda’s polypepton, used as controls in the experiments, had only
slight influence upon the tests. c¢) All the samples used could scarcely affect
Takata’s and Gros’s tests, as expected from the clinical experience. d) Out of
two polarographic values, N was approximately equal to the amount of the
added sample, while D showed a definite decrease, probably due to the adsorp-
tion in other serum protein. Such an adsorption caused by denaturation
seemed to constitute a main factor of the protective activity of mp.
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Table 1. Evaluation of cobalt test

[ Normal !
. ) R % i 7 7 ) 7 i oy 7 o i
Value of cobalt test t’ 23 -9 -1 01 9 l 3 4 5 6 7 % o 10

Mg of CoCle contained

|
i
i1 each tube ] 15 14 13 1.2 11 ’ 1.0 0.9 j 0.2 0.7 0.6 0.5 0.4 0.3

$E 1 WM F sV 4k A5 Wuhrmann QR ATEORE LERNT 2 100 Cadmium BURHE & X A
Toy L s T Cad, JEHE L EEIRL 1.
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RIFEEME 2O, Sfic R2 DUFEIS Schwelle OEn § IF%SE, nephrosis, #ic £ (31
N & e RIS X 5.
MNOLK,demmlmMmmTMJMCO/%bﬁwab?4f/ﬂu@ﬁm&hm©
Schwelle &L EHlc, EIbIERIGRC b Schwelle 236 %, FIHN 50) A A& YBHE ﬁ‘ﬁiﬁﬁﬁb;
To%. Cad iR cma';,‘i\p Schwelle # BiEE U FHETH b, 4 ;:ﬁ///ocz@jjr‘]r @u
b TH R DR 5. (Table 2)

Table 2. Evaluation of cadmium test

Normal 1
. . . R 4 4 y " /4 y Vi Vi //
Value of cadm. test 30 29 28 27 9 g 6 { 5 4
Mg. of CdCls contained in each tube | 30 29 28 27--.-.- 9 [§] i 5 4

T 5 EHUEIEE CE RI0 DB S { (BEEEA R6~R8), 2% Co. ML T { A EE
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Fig. 2. Relation between concentration and wave-height Leitz, Miller &—3 1<
of the isolated urinal mucoprotein o .
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Table 3. Pol. mucoprotein values in the cases which show the values over

R8 right side reaction in Cobalt test.

Pol. mp. (mm., S=1:50) :
Name Disease - Co. test

N value D value
O, K, Liver abscess 120.0 121.0 R, 101
K. K, Nephrosis 80.0 72.0 8
K. Z. Banti’s syndrome 65.0 40.00 7 8
S, M. Liver cirrhosis ? 61.0 30.0 7 8
S. Y, Nephrosis 54.0 56.0 78
S, T, Liver cirrhosis 50.0 30.0 7 8
S. W, Banti’s syndrome 50.0 40.0 v 8
N, 7. Precirrhosis of liver 48.0 29.0 " 8
T, D. Liver cirrhosis 43.0 25.0 7 8
K. N, " 7 39.0 20.0 o9
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314, 81

Y. Y, Liver cirrhosis 38.0 200 " 9
Y, H, " " 30.0 16.0 710
A Z, 4 . 23.0 23.0 v 8
Y., K. i " 210 21.0 y 8
T. D. " " 21.0 11.0 7 107
Y. Y. y - Cjaundice) 20.0 14.0 7 81
M. T. Acute yellow atrophy 20.0 15.0 v 8
M, S. Liver cirrhosis 19:0 13.0 v 8
K. 5. Liver insufficiency 18:0 25.0 iy 10
M, Y. I " 17.0 23.0 v 1071
Y. H. Liver cirrhosis 13.0 8.0 78
T, K, ” 4 10,0 10.0 v 81
Healthy persons, 31 cases. 49.7 40.5 (mean)
Rejection limits 423,79 +24.79

=1:50

pol. mucoprotein mm. S

A L
] °
o
® o .
®

H I 1. 1 13 i3
9 10 11 13 15 17 19 21 3It
12 14 18 18 20 30

Value of Cadmium test.

Fig. 5. Correlation between Cadmium test and wave-
height of fiitrate test(pol. mucsrotein)expressed

in D value.

(® and % have the sam2 meanings as in Fig. 4).
BB, B vk (BE) CFEERBLEE A7 e — YEERFFCERBD E WD EERD D
b TEl, COHEOHPEO LD CREFONBEHSHOWRETOR. Ak, BHENES
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BmsEs BB, BIb Col )
TR E T HEFE I RIC HoZ
XD b i 146 ToEEIR
r=+0738 RLT. cOHE
Nfgz &oTd, FEREc165
wc+072 ThdD. fHHRE

HETDS.
cOnE T OECH L
TR AR R (. 2 ERT
(EE o mp {Hi%20~59mm,
R10 & 52~130 mm OEjESS
HDH. TOSEFETDRE
RO T A ROCERA AR
UB, B EHEL CEETBIE
WiEns deviation O #%
SHMOHLTHBE (Table 4)
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Table 4. Clinical picture of the cases which showed the most deviated values

(Grous A showed too high values of pol. mp. in Co. or Cad. tests, Group B too low values).

Group A Group B
T ko N e TR N

Hodgkin’s Disease R 3 170.0 Nephrosis R-2 75.0

o 7 o4 122.0 Tuberculosis 1 45.0
§ Liver cancer v 5 135.0 Hepatitis v 2 32.0
ié Peritonitis cancero. 7 5 123.0 7 "2 34.0
2 | Liver cancer 7 & 90.0 Hepatosplenomegaly 4 22.0
© Nephrosis 8 72.0 /” 5 220
Liver abscess v 10 121.0 Hepatitis 5 23.0
Liver abscess o7 140.0 Banti’s Syndrome R 6 20.0
Liver cancer v 7 84.0 4 4 VA 10.0

" y v 7 90.0 Liver cirrhosis 6 24.0

;(/)j Peritonitis acuta 7 8 107.0 y i’ 9 23.0
* | Liver cancer r 8 135.0 % " v 9 29.0
E | Sepsis v o8 1120 | Hyperthyreosis 710 82.0
£ | Polyarthritis 9 900 | Jaundice v 12 42.0
& | Nephrosis v 8 135.0 " v 44.0
Cholangitis 710 108.0 Liver insufficiency /A 15.0
Hodgkin’s Dis. 710 123.0 Nephrosis 714 47.0
Liver cancer 7 10 123.0 ” 716 75.0

[ mp fif.& OIIC GBS LT~ & B & N s DR B IHFEL T3 ¢

V. Kjeldahlometry & k % i (A/GH, FEHE)E DR Imp i, ot iU BIEWE (Co,
FlER G Cad X)) OZHOFECDNWT,

a. AJG HEoRE,

BT 4 E T A ORI T AR B IO T D 50D © \ T M LRM, []
mp & FESHEOTIHE I A D HAETUT, REOFRBRIET 502 Bk 26 E BiE
&Ute, dgoalbumin. globulin okt (A/G) &I FIER & ORIRE RT RAEZEE DD,
OO« OREGC [# 1 mp. {fic & 5k (stratification) 2475 &%, Co. X Cad, fiT

EE 2 MBI r OBCEI Fo=r3(N - 2)/1 —r? T Fo M. (NIHBO

Co. Rjg & '] mp. i (D) &L DT 765

Co. & & [+ ] mp. i (N{HD i 30.2

Cad. [} L[ mp. i (DD i 171.7

Cad. J8 L3 mp. 4L (N{ED I 176.5

# mpiEMOECEIO Co L A/G Bl 114 # 5 3,

Ealing=102=N- 2T Fo DM AT L LML THERBEEL T, na=10n:=150D8 5 M5 L

Zh#h10.04, 6.31( 1 &I TdH. LBOFold T TIOWRE X DRTH B0 & 2 SO MBI
VIR TBDBBRETHT T T L. '
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I+ YL« T MR IR b OV BB OARTE S S B K~ T w75 7 TR

Hialkte, T OMga1 113/1“’ ‘@l‘t&im‘/@ké“ (DB LU <O mp. ORES & =
T REWETH S, L, SHERT R B U T SRR C mp. [ 2B SR & © Blicldd

& UVzBR & FLH © X i DY,

r‘—,- M E EE mp. !:J; %u} \ﬁnﬁg&
1% mp. k2 { DEEEDF T E N T B, Z ER—#iTE 575 LS R mp. 27 4=
~ LB X DS AN & 4 oo, fw)ﬁ"‘mm?w o~ g Hlsmp.CH B T kT

4

T Sa]kowskx D ELD B AU rqmm Ly BT,

T. 40k E mp. IR,

FLOIGC X DR R w0 BSkEIR E e r 7 T I CABKBIT L B T e 2 - (B
1) CHSE LIRS IR il IER CHR E Uichs, = — 74 R @ERAL T { Dzl L ollic
KEH DO, MIEHERR 8 L X b,,ﬁJJOqu, R 1L X Diddg L7 g iz,

Z AR ERR AT B OER CRCHE CRERBIER ST 5. Bluret yERNM:, Molish
‘ ”‘%BZE‘?K@*JTCML&L)?:. paper chromatography g Gk

L

B, SRR AR cH 751
amino @% &1, IKE-E VI ECE & b leucine, valine, tyrosine, alanine, threo-
nine, glycine glutamin i serine ZQ(X“/FH}%@%@5%@@@%?7{33223&@7‘:,
Cystine OIfEE % — 5 » 2 n 7 [ECHEH, LR RIAk 2 85~9%. Bkl B L O
VJ Fig. 20BEH® D, K7 A 2~ A TELRGEO REEREEEE 2 S wE b U,
SR B
FOWHEER mp. Table 5. Influence of small amotnt of urinal mucoprotein

B O I R in Co. and Cad.-tests.

2 dURR Al T Before and after the | Pol. mp. mm, §=1:50 ; L
Ly AU I o Co. test | Cad. test
W (L v BRI addition of mp. N value e D value
WY (& e s before 720 | 410 R 5 | R 7
after 9%.0 | 580 v 5 | 18~9

T 55 B AR L FE
CrEORKO TRImp. el 7o, AR EERERCS R 2S5BS0 0% v,
a, ABEInE (Table5) U3 I mp. {5 (V) 2372mm 55 92mmic -7 @;]‘EL}\VC/’\TCad.

Table 6. Influence of large amount of urinal mucoprotein in Co. and Cad. tests.

Eefove and ?01- m?. (mm, S=1: 503 Shidlij()“s
after the Con C, . — Co. test Cad. test
addition N value test
before ~ 5 55.0 ‘ R "3 R 9 Type |
1550mg/dll 230.0 o1 7 251 ~
after 3080 344.0 o2y v 251 | Type K
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CEBEMEFREEINS 1Y

FEDRT 2B R~ i i L fobt Co. FIEC BB v
i (Tal ble 6). T OHE280mm &\ B K | mp HIAH R CH b sRERE ©

ZBMECH D, B 3ddnm B O UREACIERANAH TS, o ] mp HoEEhc

Table 7. Iafluence of the moderate amount of urinal mucopreotein in Co., Cad. and other lests.

Addaed substance, Total | A/G IJOISIE?’.%IS m) ' Cad. | Weltm-~Shichijo| Takata| Gros’s
i nitro- . o, teSE
and its concent. gen ratio N t D test. |ann’s t.| test. 7 7 (co)
Beforeg ~ %G.Ztlg/dl 171 | 620 [ 67.0 i R 3|R 9 [ R o] - | = ' 171
| TMucoprotein — — o . —
addod 1emeaidl 970 | 80 | v 3 v 10| 456 - : 1.76
s 322 | ~ ~— 127.0 102‘0 o2 ri2~14 v 4 = - 1.76
" 854 ‘6.25 iy 1.59 186.0 183.0 v 1w 1647 3 + - 1.83
After :
Polysepton o - - . -
added 654mg/dl 6.52 1.01 93.0 43.0 v 341y 10| 75~6 5 5 1.86
Witte pepton [ y - . |
Added 6‘54mg/dl‘}6 45 113 175.0 140.0 7 3|7 10|# 5 + T E 1.94

The substance was obtained frdm‘healthy persons.
(* When it was added with the serum, it cannot be dissolved completely. Insoluble part was

discarded.)

wiz. wog Co, Cad MEEOENC Weltmann FE, LESUEBCHFRIESL L TE
M, Gros BiRIE: Hre s HeBEEE LT Witte @ pepton, FHD polypepton’k
Fn T L o, 20850, ia fomp. B HIL <—Bc BB A AR Y, THd 2o
Begad IRl mp. OGN RIEL P L. Witte © pepton A5BHRD FEA L e B DIML
BEcEnT Weltmann FigEs R1 ZEivicciksd. BoEHORREEER mp. 2HWT

otz ERE oo, (Table 8) PE#BRORBROIFEIIL L L UL Co. FilE X
b Cad. 2 D8R L Y Lﬁ:f}i{ia‘o BT EREHEND. & Tmp. DOABYEE R AR

BEENMEX, coBBEREIMREERELE 2Kl czoRREHm T HETHD, £TT
AREEEE (K] mp. 2 Co, Cad. FIEORR) & & &0 Fig. 4, 5ok HEEEE e plott
Lz (®, @), T3LEETNecic, C@%ﬁiﬁ%ﬁ%ﬁiﬂ%ﬁ@ﬁﬁoﬁéhEfiﬁﬁﬁ'(cix’r‘f:ﬁ?‘é

g, Lk Cad TR A, B ERMOFA ERLEEDTNS, f2T mp.
73 Co., Cad. fiED HOEHID %Tzii;ié%?/.l?i? FETHREOHND L EMSHH EN .

EE 3 -LIRRHE Kirten OIS T 3 Serumkochprobe 2L LIz 8D Tdh 3. L AR
IAZ A PR I#lE oL, YR THEHORBRE—EFRTHCAKBEIP»EL, 2O0EHLHLRS
BEOE R I~KD 99‘;}(:ﬁxuf;un~¢ B30T, ZORK Kirten RUEERECELT I,

cuo
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Table 8. Influence of urinal mucoprotein obtained from a cancer patient.

Concentration of | Total | A'G pol.Sm:? { .ng m.) Cad. | Weltm-| Takaia's | Grog's
nitro- . Co. test s

added mp. gen ratio N D test |ann’s L. test. 7 ce)
Before ~ 7.52z/d1, 1.27 109.0 870 ] R 3| R I0|R 6 - 1.83
#* 165mg/dl ~ ~ 127.0 110 7 21y 12V 7 B - 1.81
832 v o~ o~ 147.0 1220  » 1 v 14t 4 - 1.81
After | 5y 752 | 147 | 1950 | 1540 | #n~1 | % 18| 4 3| - 189
1323 o~ ~— 195.0 230 {#~2 {7 20 4% 3 - 1.98

(* When it was mixed with the serum, 5~1324 was insoluble, the insoluble part was
discarded.)

Weltmann FiE, Kicten HEC DV TS (EFEXR—-CHS 5. Ik, @R mp. &
7 mp, L EFEOBECHUOHKE Y BEURSECF—OERMILEE 2 DA Tl o fodt KD
B B mmnot. (Table 9

Table 9. Compnarisoa of the effect of two mucoproteins, healthy and cancerous.

Added mp. and its concent. Co. test Cad. test Welttrg:tn ns Taé;zia’s Gros’s t?ié
efore ~ R 5 R 8 R6~7 + 1.70
healthy mp. 332mg/dl] 4 7 12 "5~86 ~ ~
cancer. mp, 332 7 4 4 14 1z 4 5 ~ ~
After
healthy mp. 1323 7 voo-1 it 20~25 " 3 - 2.02
cancer. mp. 1323 7 oo~ 1 7 20~25 4 4 - 1.95

ZOE . R AEEEECHL T BREOIEEM D T, BU1ARE P D OB
EET cLbEmL pAmEiLs,

d. g mp.dEE TR ] mp. fife O BliR.

Bl Table 7 @ mp. yie654mg/dl © $ OICOW TTOBIREH X 5. [#1mp. o
AT Db 2R 13me/d C BEL BB A ETH B T UAEEO RS 2 D
Stehb ¥ BAITEL T 5 Li9me/dlc d e d, ZHhREETS [A] mp {4k Fig. 255
RO FI Vo B T &170mmEE3, & A TERBEONEGE I8Sm CALERMEC—B 5.
ZCHUDEEIIan L v., ZERNEENEC XL O TERENDEHDNDESS. Z

ZeATEDEL D ANHEOFBEHTH B —~DORBERI2HETH 5.

mp. O ER AT

Br®E = =
RrEmB SN e mp. BB RCET S mp. LR—EHEESELD DabE, PDEO¥E
ESEEE B L C mp. BRI 0% e (Co., Cad. g, Weltmann FES) O®» CEE
C14>



1 B 0TS BT HOE B S1B, HL

BET WhIEZORBIECH D &V 5 BEOHRICEEI ORI NS S . RAT I
DEWFMP. TH B T LD TIERE L OFRORTLECHTH B 0b T L Cllaia . i
W &R omp. BE—WEE D ET5RBC oW, +0 1 REEREL b a7cHBEo EE
P ZO 2EFEOEMHRO—E, Blb AR ) FAEL =R IR L b 2
EF, TR 2 v IR F B TCES Bk, REFEE 213 Molish FlEREMCH
BEEOR, O 3ERBEGT v 2 ~ A EEOMP. OBBNEHEEEL, TARMEDLOE
Mﬁbf,M%%ﬁﬁ%%%%@mkOf%M@ﬁ&ﬁ@ﬁéﬁﬁmhékm5&%%%@6%
Em&mémwﬁ@ogiéfWhmmmnﬁ@@*@momr%ﬁ%ﬁ@m%ﬁﬁ@ﬂfma
WA R B RIS TN 3B 2 O BT (P, calcium&E#) (X b BT 5
B, & B IEED & B Mt OB I B s EE e, 21k Rosseger OANIHC AL S
NTWB RS OBIEREECik. i, SULHEYEDAME (2v 7 Vv « [k

) BHORDTY, FAEIEEENARERFHCUAD CELNERECH DM b EERO K

EORTFLIFBELMCIMO b D THD. Huggi]leSg % 7 — FEEEREE, Germanin, JEEEWR,
BB WX thymus nucleate 5% & 15 Cn B 3dEEHE L WA BETR ERO O LR - T
B\, o thymus nucleate X —FEOEHECH B THER R 0L OB THB. Lil
Wuhrmann & Wunderl;)-z)i, SIETLIBNER &L CO R EZ B Twic globulin th aR U
globulin @ —ASWCLRHNCIEM T HHE &IRML eORiENC R EAINETD DT, Coste
R A globuliniin: REOBER BRL T 5. ZEOLIAREEE CIHCHE STk
Y5 R B B TGEA T 3 QIR W, fo » FIB0 B3 B % B ARE RO 18
kb SRR S RO —H &\ S FEO e o, Wicmp, OREMETE L EREL
BRbOLEFE. MLAND, 2k O'C?y%‘%!&?@?ﬁiﬂ’.ﬁl@—*f&@?ii?é?‘?ﬁﬂf SRCHIAE b O

Thrl, $LORPADERBERCHEIN TV D TEDERLRTAZEED A, A &AIEER
190 D AR RIS L7 % AR D IR & T LI AN CBIEME D SR & L TR FL D R
ELRWhD TH D, COMRE 5 ®»BH—D0HEL LT, L&Y Co FECEHA/GHLR DT
BIVB. AU AT G AR & b — L T\ 5. T Co. KRBT
%%ﬁ,%,%ﬁ%%ﬁ%&ﬂﬁ@%%%ﬁk%aammmmgbmmn%@&%&%&b%m
PEFEUESE, b 3 T — APEAEAEI T ES MR T euglobulin, pseudoglobulin I Zur A/G
& FEREE oML e a2 8L k.

CAURREEOHET mp. 2TERE D, b L (HETHIC B <oB Co. B AJG Hic AR
ERHLNRTEELTETEI0TH S, £52% 3 v globulin OB TETDHL 5,
mp. B &—o0 globulin CHAHEERFELHE A/GHEDURERE 2ETOXHLMCF
BELTWw5, LA A+mpleugl. +pseudg. (k1 gl) omeERENL ) EEEEI DTS
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IR« T« B B REERIE L  CHEIRRIBEOABIIR T 2 %~ 7 v 7 5 7 4UIF5E

5%, i Cad FEECHR CRwiE s BECTC Y AJ/G L OMCEHRAH & B B bt i
hb, al. r gl & mp. PShc dIERESENFELThE b Lk,

Wahrmann SEXBmEATNES e & b B1 gl (Lipoprotein) OMRHEBEREETHEL TS
B P BT, FARiE Table 4 ofpg deviation OFELWHOBE T s &%

DLLOWED, 7B BET &L OFRERED TS, EDMHERERELORKLAHO T
L34\, Rosseger, Berner ERIERL T D ERC IR RIE R S BRI B L O T E03 D 5.
BB R 590 % & FIEEARCERT 50BN CREEEMEN 2 X 57 n — ¥ L5
SRR AR AW RIER R D b N HHE CTH B . R, (REBEA P emp gl v En
5T b A EEE AL X D UL 5 mp/MEEE ORCH 5D TEND > hE%
2T OFc mp. RNE—PETH BHTHCDWT NS 5. SchmididfFigc & b
Uteds Winzler © 3 D3 Y DL LD NS 25 & N T 5, FhEE mp. OREE~ WSk
€I BIRFMEC IR TR T & 2 HHL Ly, Crossley &ix [K-5 a2 7]
iR (/& FERD) EHELIBNEBORC IO TEHMT T 2REL TWD. {2
THEORBCRLBEO TERCENEVWEL T Z EDTECR— T2 LR T 2cd R
SIRERHTDEHES

SFE al % gl O —IC T MR D 5. RO [#] WS RS> Weissman
O SH BRHEHEORENbREC Lo T~ lAl N s & EL NS, cOBERT =
— ¥ EFEAECRE L ARS R ERAH sntcz &k Table 4 O LB~ TEME .

BB mp. BNEEEHEGH v e T c DWW TEL Ty, mp. OERNE pH3~4
LSRR ® D, D Tl O pH V”/f"cvj:/ { @ negative charge & b OB Z i EH

TR AT OETHENS. Allelbach B BRI & B T T R ATEASE 4 A

WAL B 7 L, BTRREMEDSI b 4K ¢ (ML ) Ao s s i (PH ) T L BRI U feds,
ZEmp. © E BEBRESMOSEN 2 OB BLEMEN 5. He cO mp. SEHELRE A & T2
FRCEC DWW OIS T3 0L 3N 2R, al.4fs glycoprotem 433802 OB
f,r\'(CO\/\“C@lemgton@;’rﬁE;—ﬁ\b, wommp. € ¥ 5 W1n71e' Ol A%A&{l{’ u}c\nbiSaet—
lar © £EHER L A£FERS OB Rc ov ORI ST X DB T D B, Bk =%
PR B0 5 CORRBBCEREN b L FEIEEL D . P2 sk ic mp. XY ~ 5
OIN) X D EAEESOBMEEED WS, ZERIFcng TaBriky — 5y P hfc X

DRI RGN & TR EOWMIEO [ 4] mp. B—Rcldmsrbits. BBk DN O
HECDD. C@memﬁmwm XY BRI TRIELR C I RE ORISR 1 B
s activation phase’ CHEELT, kD% {0 mp. SEEEEEECDE, #O CHREIER
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BRI REEILE IR

PEALI NI b DEBL BN S, 2PN R ELmp. 25 & 0ok & A & T R C
BB H 9. Lol mp. 3EEHEIE e RIMR 5 7 v ~ BEETHCDONE RT SO b« H
WY % Cc XXM interaction OBAEILEISRL T 5. © \ COREOEHENL, mp. OH
HVE OB (LB EBSFMOAEEAO RS TH ) L lHc X 2455 E0 D 53E 248HL
BUERDY B,

BeE & B

1, WEREERERT P nEEEOREN s o s T 8B RIEL AL X5
O GEER ) O "R HT 2OREATNTH 5. MEECET 5 S Ok Cobalt g, Cad-
mium [, Weltmann [, Kiirten {iff, -GHRHES® D HHCIEFSH I Wuhrmann
© Cad. Zifi Thymol FBIESHIT 5. COSFORBIET Jﬁ[@@%@)ﬁ?}Té«ﬁljmi b
ERFRIRC N CHECERBIRIED DN BI1E Y, AN B X FIECE T2 o
BTk mucoprotein {UR & T B REBHORESBBD TREVWRD TH 2.

2. [#—-2ers7| BREEDTENE mucoprotein CH ) 2 238U FIEO B L EE
R~ ERM S B, B Cobalt BER Y Cadmium KB oW CRL1705ER C4HF9 %
L MBI 2R i —0.45~ —0.62 (NE DD E G +0.71~ +0.72(N & D), Cadmium

fe () mp fEEOFRS X ) ETH R, DFc AJG (Howe i) &1 FiEE OicD
FORMRN DOk, HRRCENFEBIEOEEE 5 { A TTHIOEETA/GE ORI~z
FEEIMEDS B FL SR I D e s 20 B b mp. BB O W ISHIc iR <& Cobalt I - DRIC A E it
HEEIBIR r= 072D b Lk, L Cadm. FEL ORI \ DIENTD B iLE holk,

3. R X b&EEL R mucoprotein oMz oy Co. FlER Y Cad. KIEEEC Fies
By FEEEEEGE [R~5r | BEEWSC L oLk E, mucoprotein .
S RIEO RIS E LT 1 3eEsiit e 3o & R BB L.

Bl e B 1 A B O i e — e i O mp. BN 5 & Co. FlE Cad. K Weltmann
B, - NIESOR Kk —fc ZNGRID il T 5. 2L WitteDpepton 4 poly-
pepton (FH) ORMPANANG TS ) X fHFE, Gros FIECET S mp. OB A,
ZLUTmp. NG X 5 4] mp {HOBE) % FEFEERE Rk 5 e 2ic b b EEHEE il - 5T
il & O F—t: & TRHR L 18,

X mp. FmOEE Co. KIEX b 3 Cad. BIECHE L, ©OFE LR RS RGN
#RU A/G & Co. FIMIC #7255~ DB ICHIET 5.

3 2N
1) K., Inouye, T. Fujita, H. Irie: Acta Scholae Med. in Kyoto Japonica., 28, 93, 1950,
2) H LWl RO, 25, 1E24 G,

175



I« TN - B IMEARERRE & CHEREREOARBINT 24~ 5 w2 7 780

3)

5)
6)
P
8)
9
10)

11
12)
13>

14)
15)
16)
17
18)
19)
20)
21
22)
23)
20
23)
26)
27)
28)
23)
30)
31)
32)
33)
34
35)

353

37)

TR - URRISAL BRI, 17, 415, 1942, B DB, 37, (5), 1850,

F.Wuhrmann, C. P. Wuaderly. ef al.: Helvetica Medica Acia., 17, 197, 1930.

F. Wuhrmann and C. P. Wunderly: Deufsch. med. Vischr., 16, 1253, 1950.

A, Berner: Helveiica Medica Acta. 18, 3, 1949,

O. Weltmann and C. V. Medvei: Z. klin. Med., 118, 670, 1931,

O. Soden, and K. Dirr: Z exp. Med., 108, 157, 1940.

R RIS EIEE, 17, 425,1942,

T. Sasai and M. Egawa: “Proceedings of the [ st Internationai Congress in Prague” (1) 235,
1951.

R. Brdic¢ka: Nature, 139, 330 and 1020, 1937.

E. Waldschmidt-Leitz and K. Mayer: Z. physiol. chem., 261, 1, 1933,

R. J. Winzler, A. W. Davor et al. : J. ¢lin. Invest., 21,7609, 1948. H. E., Weimer, J. W. Mekll,
et R. S. Winzler: J. Biol. chem, 185, 561 and 158, 1950,

D. Surgener, ¢f al.: J. Am. Chem. Soc., 71, 1223, 1949,

K. Shmid: ibid., 72, 2316, 1950, ‘

O. H. Miller and J. R, Davis: J. Biol. Chem., 189, 667, 1945,

PR, M FESALSRSERT IS, 21, 26, 1950,

fedh, yIil : dbid, 22, 62, 1950,

Gk, YIIY, PEE, Sk: dbid, 28, 15, 1952,

gk, YT ¢ ibid, ET.

M. L. Crossley: “Proceedings of the [st International Congress in Prague ()7 23, 1951
B, AR, W SET (0E27, B ARIEAHERREREEER).

E. Salkowski: Berlin. Klin. Wschy., 42, 1581 and 1681, 1905.

I Tamm and F. L. Horsfall : Proc. Soc. Exp. Biol. & Med., 74, 108, 1950,

H. F. Kirten: Klin. Wschr., 18, 667, 1939,

NP . AL, 38, 529, 1951,

C. Tropp, L. Jihling, ef. al. : Z. physiol. Chem., 262, 225, 1¢39.

H. Rossagger: Ergebaisse inn. Med. und Kinderheilkunde, 57, 230, 1939,

C. Huggias and E. V. Jeasan: J. Biol, Chem. 173, 645, 1949,

T. R. Greenstein ef al.: J. Biol. Chem., 182, 456, 1950,

Cited by H. Bergstermann : Klin. Wschr., 29, 701, 1951,

Cited by Rosseger. (28).

M. R. Shetlar, ¢f al.: Canser Research., 10, 631, 1930,

N. Weissman and E. B. Schoenbach: J. Biol. Chem., 187, 13, 1950

§ESR, N, ¥ T BRI274E A RIAAERSREIED. ROT R, I, s ROCLE
s, 26, B4, 1951,

I LRESE BRI, 30, 218; 31, 189,

K. Mever: Advances in protein chemistry., 2, 249, 1945.

CIHEFIZT4E 9 7 1 A a03g)

185



