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STUDIES ON THE SURFACE TENSION AND THE MUCOPROTEIN
OF HUMAN URINE IN UROLOGICAL DISEASES

Haruya Honco

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. T. Inada, M. D.)

Urinary surface tension in urological diseases, especially in urolithiasis, was studied with
its relation to urinary mucoprotein. Specific gravity of urine is a factor to be considered,
because surface tension diminishes in accord with the increase of specific gravity. Therefore,
as an index to compare surface tension, relative surface tension (R.S.T.) was applied. This
is the ratio of surface tension of the specimen to that of the normal urine with the same
specific gravity. For mucoprotein, relative urine concentration (R.U.C.) was determined on
the same reason. Reaction of, and electrolytes in the urine were not considered because of
negligible influence on the subject.

1) In normal urine, the relation of surface tension (z) to specific gravity (x, last figures
of specific gravity) is shown with the following formula.

z2=76.7—0.37x

R.S.T. was 1.0 without difference between both sexes, whereas mucoprotein was 50~300
mg/dl with RU.C. of 4~7 in male and 3~6 in female.

2) In urine of pregnancy, R.S.T. was 0.96 and R.U.C. 4~8, indicating that surface ten-
sion was slightly low and the mucoprotein was a little high in this group.

No change in each month of pregnancy was observed.

3) In urine of urolithiasis before treatment, surface tension was remarkably low as
R.S.T. 0.85~0.9, and the mucoprotein was largely increased as R.U.C. 6~13. After treatment
such as spontaneous passage of stone, pyelo- or ureterolithotomy or nephrectomy, they show-
ed return to the normal values as R.S.T. 0.93~0.95 and R.U.C. 5~11. It is strongly suggest-
ed that urinary tract infection accompanied to urolithiasis plays a great role in the above
changes.

On separated study with ureteral catheterization, the urine from the affected side also
showed low specific gravity and high mucoprotein concentration. Mechanical influence of
ureteral catheterization should be considered.

4) In renal tuberculosis, low surface tension and high mucoprotein were observed, but
the latter did not return to normal even after nephrectomy, the reason for which was pro-
bably the presence of vesical tuberculosis and a change in general physical condition,
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5) In urinary tract infection, cystitis was responsible for low surface tension and high

mucoprotein, however, upper urinaty tract infection did not produce any significant changes.

6) In renal tumor, similar results were obtained as in renal tuberculosis, but postopera-

tive return was not remarkable probably due to general physical factor. In vesical tumor,

same tendency was noted as in renal tumor and return of surface tension and mucoprotein

to normal value was soon recognized after partial cystectomy.

7) In prostatic hypertrophy and carcinoma, changes were almost same as in cystitis.

8) No particular changes were observed in various diseases such renal hematuria, testi-

cular tumor and undescended testis.
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fbE, S.T.MP OBf&KEt Uiz (K45, 46, 47).

FIRE TR, MR ks\WT ST, MP %%
Al A, BHIESIC S TIIMET ST, ithd

DBV (45, B) X MP M it EEd
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Bz RRiE106), AL IRIEAREL7HlicD W TH &,
S.T., MP OJERfTie2k. WL Tkt
BEOWINC LB S.T. THROBEHH «H< (K48,
), RS.T. oFEMIL0.89THD (H47) XK
MP dEEEZRLTV% (48, T)

M7 BRIEAETIE S.T. DETORE LT
W45, £ RS.T. OWBHIZ0.92TH 325,
MP (3R UREXRL T\ 5. RENZIR B X fE
TR BHFE, Mo S.T., MP ERYREDII
(X48)
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MP #mic ks S.T. OTFHIIEEBFAUTH
v, ZTOWMENTINZRO TR S.T. FTROBE
ARV (K49)

X49. BNZIRESETHC ST 5 4 2 BE L EmE N
& D%

/N e
Wz, Az BIRARE & dre S.T. DET 23R
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HTTh5b.
1 EABELROVICEHEN
LHNEE 5 B, EHEAIFC OV THEL T
fo. RARFROIFEMIBREL R Y v HEBRK
CEAFEETHS.
HEOWMI X5 S.T. TREORBIIEFERCEL
(®50, +) , RS.T. DO5fEIIEIEE0.98, &
HEHT0.96 L 4B\, iz RU.C. REHEET
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/J\','ﬁ :

BHIEE, EHLNCEVTL S.T. X MP ©
BLRBEERBCEML, REcEERSEY 52+
REHRNC B OVIEETIE S.T. MP Of8E
DEBBCE LV 25

V REFLTIcER

ROKREIRDCBIT P8 LT CIoFH < Lo
Rah, MRBCLONREHEC LA
EAREINEBC L 5L OemT IR
TR, FEREFHECTHA LR TR KM@
RAWEL CEEME £ A & Capillary Rise
method (Round"®,1926 ; Silbereisen®®. 1929
; Ravich™, 1954 ; Harlin2®, 1954 ; Berlep-
sch™, 1957 %) , @B Ring method (&
TF70, 19305 /NESY. 19425 AR, 10954 ;
B, 1955%) , WiGEREY Drop Weight
method (Stalagmometer % fiv% & ® T
Bechhold®, 1920 ; Schemensky®, 1920 ; Tr-
aube®”, 1930 ; Heymann®*", 1930 ; Smiddy™,
1954 ; Alken®, 1957 %) , % #ERGE Pendant
Drop method (Butt'®, 1952 %) , R AT
# Maximum Bubble Pressure method(Per-
ryman®?, 1935; 472> ,1936 ; BB, 1940%)
Fnd s, HEAEECRVWIR D —R—EH
b0, HEDHPPRGEOBERS z0EH
R EC I OTCRUBIHELEOEES h
TR, ~BRECWZIEEME LAEIRLIE
Wi HET, L@ GEBL UL AVD
ho, BRBEEELHETWEEMELEAK L
REEOHWEE EOI S, oTREEH
WETEIBSZ S MEIR TV 5, —FRKIE
EERzh X 0EERE D S EMACERRIT
WEHk, HEoRm KO EL, HK—K
AERDOWEC IEHINE 2 O & RIERR
DEYIs L EHT T, B BHET F
RERELRAL TV 5, REE S M0 sk
CHETE, LFoHNck+osBELEL
NBZ ehbRMEREKL LD L IJAVBR
B, FKEE O W e RiESR 03 B A9 e 22
b sWEicEAEAYTHsLI h T W 5,
Perryman®™ 1 R2 % o RS F# 0 FEHE LR
THREEE DK 5 HHETOHKEOH

CERELEATHDC DERBIIETHEY TS
5, BEMREEEER D 2@ E LR, £
BB E % & hRMER ) ORI EIL bR >TE
5L, MR LB VETL L, Butt® R0
B MR OB I RIE D & HMERT <
FEREYTT LT DOTWAS, Ravich™ 13[4
KRB 2Ry 520 LM UBEOMMES
TREEENXWUELESD & UL CEMELAE
XRALTWBDT, EHERAECIOTRE
EIR I OREEFTO7,

EHROEREEHEK oWk Frenkel et
Clouzet?V (:H:FE1.004~1.0240& B A T &
58.311~70.446 dyne/cm, Donnan'® %[t E
1.016~1.0330D [} TZEIEIK D87. 7~94.6% T
0, REME CRERGKCHE S & 0 RiciBH
RS 5 L REARNIMKTT S EBELTW
3.

REFEER SC oW TER e B AT o201k
Schemensky® Tdh 0k REBEOHREY &
BBCKBRKTHRRLTC—EokEL AL, X
PH & —%E L A 2B LT3 . RAEHOMEK
DN TRMENEY HT T, EEKEOHTREL
TWw3h, FOBBEETEEORL EE, *
7e—, B, BhiK ERECLDREH
RAXETL, ZORFLLTEAGEETH
RN ORT HEHERL VW EB<TW
%,

Perryman®? izt E1.003~1. 010D F:61.3~
72.4 dyne/cm,1.010~1.020D R T 52.2~72.7
dyne/cm, 1.020~1.030TCi% 52.6~71.3 dyne
Jem WO RfEERLTWS, HREEERED
OBMRTOHE & L TEMEELEYE ORE
H, X1 B TOREMIC X 3EEHTOW TR
RE, KHOEREGPEFRAED Y, A0RN
MZEBCrLFies T B RBN & BBy
AHTWS, ZORCHL THAPEDOERT
FHIIRC—FK L CRERNS/ET T2 &%
HHTW5, LT Perryman iime LT
REMMEHINEERS MK, B, EA, EITSE
DIFIIRS & TS DB R b A ¥ /0 TEE
BHE LB % &t FMRE & ORICH:
OB A D\ & LT Schemensky D,
REMELTNS,
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2 o FEpE R X TR OEER IR LE
& BERBRI b0 CHEDB & I KER
HRETOEAERT. fEo T4 DK%
SEASCREEEYEAL CRETKR TS0 R
o Smiddy™ @REicIREER I OELE
nAREBEOEHOBICT FLLENDRED
OTRAEL, HEZEEO L TORBRIER
EEEUO—BEL VB EEL L. FER
REEOREL i 0 FRFEOE TR~k
CRORFIELEAFCIOVFEL LD
BeHE L., —RcREERRBEBRS O
SEXTTLOT, EERCETRFELELT
BERUCRZEOEEBC L OTERIND. &
DB YBERC LE O Mic ko BHIFRIC
BT 5s, COREFRLUREERXRAELL
DTH2" REOEMYEOEFKSDHLE
LRERBC R WTREDTRB A, AlEER
FeORTEROEZENTHMBRELRW &
OffRE, REZRKEYERT 55, —F
k& o&mEHCHT 5 BERROKETHS.
MbREGLARER N & & o, AEK
100 mEq/L T 72.92 dyne/cm, 500 mEq/L
T 73.57 dyne/em TdH D R AR 200~
300 mEq/L LI FTH %0 TERERNZOHE
R AEERLESL. FEOERTHLRFE
REKFCRELHE L OMKEFTEKZEZRAD
e, RfEERERNEOMICE—~EDBEM L
ROBDDIe. REZZORBESRELDIEE
KERAVETL, REOEFRTORETH
52.5~3%MEOKEBEOR T RER 1k
70 dyne/cm TH 5725, JRFWEOHE N ££
SRIEEOHEMEKTH 5 VKRR NOKE TR
Er-cholk. O THEOHMICE S REE
RNDOET RS RE, REOH TRIHE
THMOBRELRFRFET 5. ¢ o CROIBH
BB L R oTEk R DHALCOWTIH L2 TE
HD Lz ATHRRS,

BT RIEEDOEROERROKTMH (Z
) REEHOBECHBICTL, ®brdt—
A RIS OWE AT REREKEA 4 v
B OBFEERALTWS . C hiGERKEE
PRERC S TEE R R I R VWBAK Y, 5t

WHIC 3\ TR B R R T &> Okuneff ©
WERCROREEEWEO—BrEEHHIC
sk B L5 Bechhold®, Schemensky®?
OHMELC L BBDTHS. T LTKEAA VR
B, BEEK LE BASER BHBRRECX
DHEOEEHEOWMCON TRERNZETT
BEWRTWE, LB~ TR 2 REER
HoMEs, REBEGELBEELTERZRS
i izoiz.
REFEORRRSKICHR 5 B EERD—2
L LTBEILENE2 b 5. RBEOE
512 Ebstein!® (1884) OEMALEH IR TW
7%, Lichtwitz®” (1910), Schade®™® (1909)
ZpREOEC X VIEEOILREHNTH 2 E U
FOBRECED &5 RANE RO RE %K
BF230ELTHSDAACEFE I N Tk
o, CORTBEERRUET 5HELLTT TR
WBRTEAEFREE N L B REOMIC, HED
PED. BABEGEC X 2 BENTORE™,
BEREFEROWUE (& vk, (REMEARK
%), BRKEEY Frisbonsds.
Buttunﬁ)lml’l) @R%%Eﬁ@,ﬁ%mob\f
ROKER N RCEATFEKET CRBEOE
HREE LB, EEEBROKEHICE R
EBEORZVEELRRBRFEAHLT WD L L
fo. I IEHEER L, HABERFERICOW
TOABHORPET, AALFOEREEIOF
¥5fE 58 dyne/cm, 2 A4 F 50 dyne/cm, 5B
Firk 2«54 % 48 dyne/ecm  TdH 0 iEIESR O
b DILEALF T4, BRALFT 42dyne/cm
LVWIHEREBTEY, BRABCOWTIRA
ALF60, BALTS3, BAEF63, BAEF
S1EWIShHEFEEDERYZ 2 TW5. = O
mHEEN L Butt BIFRFPCEFTREIOENT
LRROKREE®OHEOTW 24T, ERC
EAEEOEVML & % Balch® o#fis L b 4%
ZrX TREBBEOMMC X o CHMAMEL 2L
TWw3,

ke L TEBEEREBC S W TR RFBEOD
BAic X 5 ZIEEOE TG xE0—FRE
BATH 0L LTBEXNOIHE» LREOK
ﬁ’ ?ﬁﬁ;%%ﬁﬁfh\é7
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TDOERRIC BV TRIRFORMY & Bz %
BICE LA TV, NERERIOHEC &4
OTREEC I WTBEREAROL LT Wi
W, REBCBWTEAENBRI RS B 0 k1B
TRRETGHRBLUEBEI L 3HOSDOTHO,
AR 4« DBIFL X i WIRIBTORIE 63
EE L. NRHE L RREREH L Oz
I BEER 23 i s & Perryman®™ 3o T\ % 33,
BTHRRZFEROERI VEL COREERE
BirRFCThHs. ZFEAHEDExER AR
THBRRICOWCFS, SRS 2 TH¥,
KRR OB T~ 7RI H I HE & 0 BIR
ERE L CRERNOBELHRC TR,

CORCHEOHRELEZEBIC AN L TDR
kNI Butt OFRT 2L BLERE D
biighole. L LIFRRECOWTIREED
WM X 5 RER IO FTEOFEASEERY D
bHEL, DR X VS e Butt FREEEEH
DET 2D, HEOEE»EE L ~Relative
surface tension & WA A THE L T3 EH
BRAIOETZM0BS. c0BRFEChR<bR
TR« OB IFRICELTE O v
& (Balch®), 1R 4 # ALNRIC 813 % IR & B
BHt B o (FEKT) , EEEX RT3
mE &2 EAEO EH (HLY) oL d
B L CHBIER 530 TH 5.

Ravich®%®_ Harlin?® %yt Butt ZofH
7%= Pendant Drop method »##TH DT
IR 87 Capillary Rise method # f§
W, ZhickZREENORE L BIBE#SEIC
Lo=2ra FH L DOBR%E LS~ Butt & [
ODERBEEB 5. KEEHOFHERER,
REW TE { 68 dyne/cm, £ IE T £ 67 dyne
/em THBNLOEFP LR Butt FELE
DR Thicw, —H TOEBIc oW T
RERERNAFHFCEL, FRELSRVE~
PEMRE T OB AP ABE LTS,

Butt, Ravich S REERECEWTRE
HERIDOE W &, AlbROKEEEOET L
TWaZ ERRAEEDFERO—~>THS L LK
Hyaluronidase f#fic X % ik HOE Fic
TEORROFANIc L RERHLTVS. Lo

LELEDER TR LARMOEEL B, A
BREBEC S W CRIER X 0 B REE %
BL, oz trhEOMMC X 2REEHO
ETOHASEFRBERCEMBFCH U T \W»
Z & R Relative surface tension #3iF &
1, 1EIa%0.96, #EAERIK0.85~0.90TH %
EHBHLNTHD., COEDHMLELD &
REETRD LAROEREEEREEOTWS
Zriki s, ORBX LCEE, RETIER
HEBARME LT OB REE IR A5
FOCERMBERTSL OBEEL DELZRLE
B W TRAY L RBRIED &K RPB
BRI L, *0OACKREENAZHCETFL
TW3dDeExrk, WAYREV ABIC LD
ROBEGLEFERZWE LCHEEE RBRE
ETBEREFROBE 2 LT T TERYT
W, BTSRRI X 5 RBE : #—-5
R777HEREDRL 2 EAUNEOKREL DR
FREXREOFECLVIEFEL DRREHW
fEZRL, ThICKEE, HM% o fihoFfeEfER
Db s OR TBEHEMOBENHE D
LERL TS . FEHOEFELUSN O RB Y
ERCREBERC R W THRE L B2 ER,
BbEEENOET LTV B HEE L e 2
Thd, REELCHEWTERARNOETHAYRT
DONBZDOFERTHRAELCISZEDTH S
WS ELNZYEIEbNI 3.

Butt, Ravich oz oW L T
Smiddy™ (% Hyaluronidase o JRFERE I
RisTE8*»RF L, BEW e Hyaluro-
nidase #Fflic XL 2E%H» T, KERNTOE
LB 2 BEOE O KBt Us 3 & +Butt
ORI REXETE LB ok EREL
Tw35.

Berlepsch” B AEBEK DWW TRERN,
2 uq F¥, pH, KEZc oW THE LR
FREBEOHNKREBRENERET 5 DD TRA
CHEOHM, pH OEbic ko TEREEIR
ETFL, #otREBRBOREEE LB ES
EREEHNTEHIh B O TREWELE. £
L CRZESRER D &R ERER T & RRE
BEZNLBEUKEE 2 RCLRERE O
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REEE YL 5 XEKLERLTWS . K
DEBRT HEEABECES W TRAEEYE OW
HPLEASAAEFIRRED LR, hioT=
B A FREHINL TR DEERNOWUEK L2
THREARRIC K 5 RABE O REI LW 5o
TH MR n O EBRELTVS.

Alken® b EHEEN, FHEBEESLER X
ST 5z L RUKRER & REBEEH
PRHEBEE - EERBRCS s L EEHAL
TWa.

C ORRICERERACHFRT AR F X £ v,
pH & R@mKRT & OBIRICD W T ik & .
Berlepsch” %3 pH W/ ic & % &Kk 7 DK
TERDTHOVELZORRTHAROEREE
e ld, AR TEREZOBERERR L IHICED
bhpicd &3 pH NEFERERNCEEL S
2BHDTHRNWE E&HFLTW5S. Maslow*®
i Xt pH R IBE O 0 & e il DR
Cho, EEbhE@ADTWS. o pH
WA & 5 RERIET OB L BB Ty
BRSO F 74 G RERE O pH 27k
FaHBEY LbRLERICIhIE, pH ok
RBEONT FFFAERERRAT 2 DR
OB EECKET pH OYBEEE 2 5 XD
b, pHBKR LB o TREDE Y 757 VS
TVvEVOMMSR L el EEL, B pH
ODHELEEH LTV REFE &R pH
T 5 REYEIC X D REERIZETT
5EZ2TNW5.

LA B3R TSR A b i PREQITEIER 77 3 e PR
BELERLTHBRFE IR TERL. cOoORPBE
X3 B BH9E & R AT O 72 © 13 Boyce? ~1®
—IRTH5. RBEORSE LT Wwbh@®5m
EEBAOEDE, MIEs2EH, REOS e
BT 5 b0k T OMRMEESD B e
MTHo. Boycel® RRFOFEFEHUEYE
Total non dialyzable solids (T.N.D.S. &mg
T) A= e FA R L B ®, 0.1M diet-
hylbarbiturate 14 2 E@RHEE NS =FE
SEST UF-O, Ry, RS, rLtwns. &
o UF-O0 mmE7.Lr7 3 v D HFruhT
N7 Fy Vo aa SO R E Sh, Ry

RREERCERT S A4 F, RS- RIMH
BEHTH 5. BHEOWE LRF » = EBRHE
9 o EEE K kY Tamm and Horsfall™
OAraBH (T-H 0r=BHEKT) KHY
L, Boyce o E T R-y KET2HDTH
35, BAROUHELMoO25ELMRE TN
kB, BhABHOMREEYE L 5RHSAN
WaaEAOE LML k. ML =28
VC')'TJ’L'C L Greenspanz‘”, @%Esm, IE%‘Z’“”
W, I ENfeEisE 5. HEK X B LI
AaBHEYRETHETFELT D Hresids
A aBEHOLRE L EOMP~DOKE, 2) A%
WF, BT EME, RIEEES X o FRERE
Bewc X 2 JA, 3) Brrd sR~ANOHHEL
EAW, 4) EHRROMIaRE & RS
Kaibic X 5 A a RAO MAP~DRHEE»RE
2B TW3., HoTRFL=2EAKSWTH
TEEIEES, KAERE, FRE, BEE, N BEF
X2 LTHBNTL VR I Tkicow®
070 i A 2 BE &R DR A 2 BARKRKRER
I o THEYZT 5O THELEZERCARRIE
7c b1, Maclagan®® 3 Relative urine conc-
entration (R.U.C.) HIBR s xBREE®R
HECOTF2HCHRLALERFERAL CHEERAS
Tw5. B&H ’RRU.C. k3 g cEME
%, A, SEAENEE, BR%RETRUC
DEAERD, BER BHECEETCRETTS
EHRELTED, MRS REARLERLH
Tn5.,

A aBHORTECHE UEERMEE LT e
O FECRHE L BEELATHS. R
KRELLTHR—-F w3578, FFF+EG
ExFIHL b TR, Bk bEERN
72 Htk e LT Anderson-Maclagan® o754
FHRHIhTWS., ZERTEHOFEK L O HE~
I r7 77BN EARAEC Lok, X0
Bl M R EEE R 2~ r 75 7 &
AREETI®2 EM|EL, B HREHAR
OEFIC L DT L aEBEBRELYMOE 2 L FBC
LT OB b 22 BEHUNOBE 0HFEEEZDD
BrLBXTWBZ LMD, REGEHELR A
2 EALOMOBE & OBFR AT 2 Ol
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HETHBHLELLDLTHS.

R D & 2 FBAOERLE % 5 RRTE O M 7
L2 BHERET H5ARTOF TR RT3 RA
OHER RS WHEEL RS, ME L2 EHE
Rez2BEHEORKEE T, Anderson
Ko Maclagan®® 11 RU.C. &M s =&Y
& ORI EHE o B R A B B L b, )%
SEHEHTRAVWED HERE O HBIBIR LD
Tw3. Bt Maclagan It 42=2EBHOBE 7Y
TIVARMETNAT I VRIS rRT Y XD
&L tOBHELLTHTEONIVE L, &
TFHEORARDC LEXHTF T3, %0
HHErr Anderson-Maclagan OJR » 2 BRIk
MECHKTEEWIHRCILSARTIEEL
bha.

Lo LTammE DR ~<TWB R 4 2 BHRC
hinfafirc o LTws. BAR®PKL S

tTamm®d R » = FEHx 1 BHEEE X TR.U.C.

DWSHERWT b IMIE » =2 BAfE & ORI f]
SHBEBR A DT, MEEMN R L ORE
BOLBREE LERCBT ELEERObD L
ELbNBELTWB. XEDOHFEEKTL00
Febuwbhb., FEFORBCIEL TEZEDOFT
DR —F w5 7ER Tamm O A =2FEH %
WELALz e, LRoRE»bELTY
ARBLEE L OOGWHRERLEDOTERS. L
»LEBRKEOME £ Tamm © A =2 BHUSNO
¥EEl% Anderson-Maclagan © 4 = EH% b
FEND T LRI bR p3EE O EREER
DI BT EDRICE L 2T HBRYT
5. AIbREBOEME X CERORES
k, tm 7y VRICE DB CHEHNESD LKL
W+ sz &MEEFEORE Anderson-Mac-
lagan o a=z2FEBHTHY, X IEELILKCA
2 BRI B 43 F QIR BESEMRAY Tle
W kRMTFEHEO s 2 BB OFRI, REX
DORWDMbOoEERLT WS, BIC T
RBORERVCREH 7 — 7 MIC & B GHERR
RO TR A= BEAOWMT 52 & HREX
DORWIC L BT EBRLTWS., XHEHD 4
BTV EBCEETCL2ER (2 hit —Ik
Tamm o x2EE) BxHY, BFThoR

BoFEEY@MBE w508 Anderson O 4=
BEESBEALCWE EE2 bR S, Ok
FLEOWE L e » 2 /AL Anderson® %o 4
a2FEH L Tamm™ %o 4 2 FBHOBE IR
BDOEEZTEL, UEMMAEL bCFEBHELE
ZHLTEY, RERMEDEOBEFEERS ke
T bDLEXS.

EFEHC R 5 REMEKR S & HE & OBSRic
DWTREFEEOERER I CHZB~<THR
FRRiC L EOW Nic X 2K Wik O Tix
b, RERNDOHK LTS R LERED CE
ERrR¥FThs. NRRKIGORERICRIET
MBI ULAMORFENLTOZKRN LS D
THOREHEERBIC & 5 RRIGOEE & HgH
Pinl, EOTREENOSBERBIC L 2R
BT Y oTi pH o BB EEIC Ah
R Lz,

L2 BEORMERICHIETHE © 2 v T
W, FrFrRIantORBELAaER/ILCLS
bOLELLRBICEY, HH®H Tamm O
A2BHEE FFF 4 RIG & O EVEESE %
BTk, LIUNE Tamm © 4 =2 FEH &/
NBERGE L OB DWW TRRELTWS ., —
H1 { & Schemensky® ItRbEEMYEIC
LOEREENOTRET % o LRI REIEHE
ERALCRFEAUYEOEEL Tbh T
DI, RaaBEANMREBEIEH, REREY
CEELCBFEEYH LTS E0nH5., FEo
ERFERC I REERRR IR - 2 BHOHM
FIET L, EROHEG Lk s aBHRF
EREEUEYE L COEREA LWL LR
RT. £ UCRRER SR OEREGEEO ERS]
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