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Abstract
A case of 50-years-old man with chronic renal failure, who responded well
to medication of rhubarb or rhubarb-containing prescriptions, was described. The
clinical course was monitored by measuring biochemical substances. Following to the
medication, the levels of BUN, serum creatinine, methylguanidine, and guanidinosucci-
nic acid were decreased, and abnormal levels of serum free amino acids were corrected.
In accordance with improvement of biochemical disorders, the subjective complaints
such as coldness of extremities, abdominal distress, and lassitude were diminished. The
objective findings of darkish skin was constantly improved, even though the biochemi-
cal data were fluctuated. These data are resemble to what Qura ef al. have reported
using the rats with adenine-induced renal failure. This case indicates the possibility
that rhubarb and/or rhubarb-containing prescriptions will be useful for the treatment
of chronic renal failure.
Keywords chronic renal failure, rhubarb, BUN, creatinine, guanidino com-
pounds, subjective symptom.
Abbreviations BUN ;blood urea nitrogen, CT ;computed tomography scan,
Ccr; creatinine clearance, PTH-C; parathyroid hormone (C terminal), rhubarb ;
Rheum sp., Rhei Rhizoma; k3%
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HICEL LD 1 AKIE LI REAE I KE S S B
Bt L 72 Rhatannin 7<0E% 7 » M2 L i IRFEEF
(BUN) & TfEM, MmiEHEST /BT, K-
B B RREEONG, PR, FF&RnRDT
CEZTROET, I0L7 L ARERIEES LRAR
O EEE DS BONHEIEIC oW HE L Tanl?
Bhicglk, TT=#REBEETLETLT 2 b
S LI, TR BREEE R e ET LT 1P
CHLAEI X 20%E 4RI L, BUN, mi&7 L
TF = HOUE, B - Blo BT 5 REE LI,
AFNTT =V, JT=2/anIBOBRTRY
Wk, T I WSy — > 0, K Ca, &) >R
FENREHFIZOWTRERRL 24P R oRESTH
ETpiRME (BATEEH, KE AL, HEH,
%, W) KOV TRIL, KEEIZIZEROD
REETHI LWL LR

UL EORRE R E BRI X, B R4 R
TIEBIC AT L Z DB s i & SMICRET L 20 T,
WmET 5,

EHE LUH&E

A k¥ (PEENNIFER, Rheum sp., Rhei
Rhizoma), FEH AL (EEFESRL, Panax ginseng
C.A. Mever, Ginseng Radix), HZ (EEEILE
1, Glycyrrhiza glabra L. var. glandulifera Rec. et
Hero. Glycyrrhizae Radix), #%% (B [EE, Zingi-
ber officindle Rosc., Zingiberis Rhizoma), M ¥

(HARERMW T, Aconitum japonicum Tuuse.,
Aconiti Japonici Tuber) 285 A K s (KR LY
AL, Buwi,

BEFE D RE RS OB A3 1 B2k 600ml
BIMZ, #4075 RIE B L, £H300mlicBHL, HE
WLEYD, BER2BEIZIORL 72, T2 E08
AL TERRIC K 800mb % /0 2 4960 70 ] ## L T 49300
mliCBHL, 39RE L7,

MR . ARRWIMpEREIRL, 208 %
—20°C CIRAL 72, HiMid FEZEIERE 2740w, I
WMFIEEERICLY7EEL, —20°0CI2TIRTEL 72,

Sk BRERAEB D L, MEEST I B
373 /EEAEIAEr (B2 835%) & v THIsE
L7, GBMHZ3IBRENIBANT + 9 FLE;
RRCHEAQL, 7T=Y /{bAhizEE LC-5
ARi7o= b @R Hv, #7524 1SC-05/S 0504,
FEFHS 1 1 0.15N 7 x> & Na, pH3.5; %2
¥ . 0.35N 7 x> B Na, pH5.0 ; B3 0.35N
7 3> B Na,pH6.0; 8 43 . 0.35N 7 x> Na,

0.3N NaCl, 0.2N1) > E: Na,pH12.0;5 5% . 0.2N
NaOH ; % 6 #%& : H20, ##0.7ml/min, # 7 LiEE
50C DG T CHBEEH R, BHHEE 1NNaOH
E1 %=L FY BEREBV#ELTITE(Ex
=395nm, Em =500nm) Tf1% 27, T BBREBIL
TCA (REE10%) TiTk -1z,

E #

BE 507, B, HERE (NH)

E5R . &HHBEK

RIGEE | Rt T NEFEEL L

BESSEE | 19654E ML 0 T4, 1958 T 4,
19674F e Rk FEBR AT, WILEEZL L,

AREE | 19584 (25%4) i BREENE, AR, B
SRERENHRL, HETEERREZMINH3IFE
FIABEL 72, 196210 HIc B/ EOR%E 2 EHi L
FEICTHEEGRESLNH 2 » AEARKEL, U
N RBE L T 72, 1965 E L D REJ DM 2
FeHE R 4, 1982%F 2 Aiciz BUN 85mg/dl, mi% 72
7V TF=>8.7mg/dl & BHEEAELL, 19834
FKITIZ ATIER 2 o b L Twie s, FIEEGE*
L, 1983411H 8 B AZMBEAHIIC AL 72,
ABEEEMCEAERIER TH - 29, HrIEE
L EBL72, EilIZ2~30HIC1E, RHEES3MHE,
T, AAHEVWERI T, TENE
EomZEPHEHEL, 2~3ENEFEERHL Twiz,

ABRRFIREE | 55 161cm, KE64kg, IME134/64
mmHg, k$A86/ 5%, HRBIIEHEL BRECEL
B, IRAG#EIR B ImAE, Brkmiic#mic L, M
WI7EZ L, %2 hMEEEME~ 0k Levine
4/6° DER MRS & BEELL 72, BEER TR Mk,
ERa k28D -7z, THICEFELL, &
B IE THRERE CIREEVCBEHRTL T 51t
ZRE2EO LD -2, BEBIESICTHEKE B,
RN ZERIRY AN (FS v > b)) AT
ATz, BREC IS nEEZ{L (KW, Scheie
HsS:) 238072,

ABRBSRER R ¢ KM i3 Hb7.5g/dl, Ht22.4
BLEENEME BTz, RILMBIZTTHEL T 58
BEMFFINCIIRE 2300 b» 22, MlELE
B9z i3 MiEH Caid9.0mg/dl & EF THRER) >t
6.3mg/dl E &R L 72, EATHEIL a.-7 07
>R REE, GOT, GPT BRIEWET, TAHY
T4 A7 7S —¥iiEEERL7, BUN 75mg/dl,
FEE:8.9mg/dl, 7V TF =>14.0mg/dl& VT
EiEE AL, MARCRP B2 7a7a7 ) A
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YERICEBEERLZ, BIERBALE S -CRIF
(PTH-C){#310.5ng/ml, #/\i b+ =>{3483pg/ml
ERERETH -7, UBM IV TF= 7T 5

No. 2 1984)

> Z (Cer) 13 496.8ml/min & EJE o B £ 41
L7z, MREAIZ1g/BXBTH 72 (Tablel ),

Table T Laboratory data on admission.

WBC 4500/mm?3 FBS 82 mg/dl Total lipid 522 mg/dl

RBC 229X 10*/mm’® TP 6.4 g/dl FFA 0.48 mEq/1

Hb 7.5g/dl A/G 1.72 PL 225 mg/dl

Ht 22.4% Alb 63.2 % T-Chol 225 mg/dl

MCV 98 »° a,-glb 3.5% HDL-Chol 159 mg/dl

MCH 32.8pg a,-glb 10.4 % TG 91 mg/dl

MCHC 33.5% B-glb 8.3% B-Lipo 672 mg/dl

Plat 20.1X10*/mm?® r-glb 14.5% Fe 34 pg/dl
LDH 125 [U TIBC 340 pg/dl

ESR 70 mm/hr GOT 5 KU Ferritin 11 ng/ml
GPT 0 KU . .

CRP (=) »-GTP 271U Cer = 6.8 ml/min

RA (=) Al-P 19.6 KAU

ANF (-) ZTT 6.6 U Urine

anti DNA (~) TTT 0.5U Protein (+)

C, 53 mg/dl T-Bili 0.6 mg/dl Sugar (-)

C, 24.8 mg/dl Ch-E 0.6 4pH Ketone (—)

HBs-Ag (—) BUN 75 mg/dl Bilirubin (-)

HBs-Ab (=) UA 8.9mg/dl Occult blood (=)

Wa-R (-) Cr 14.0 mg/d! Sed. RBC (=)
Amylase 388 SU WBC 3/F

Na 140 mEq/1 B,-MG (S) 14.6mg/] sq. cells (+)

K 4.6 mEq/! B,-MG (U) 27,000 g/l Stool

Cl 109 mEq/1 NH, 52 pg/dl Occult blood (++)

Ca 9.0 mg/dl! PTH-C 10.5 ng/ml Eggs (=)

P 6.3 mg/dl Calcitonin 483 pg/ml

FEER B WA TIZ R ) 5 IS 1 omfRpE v it 77
BAGRD b NI, BT T - 72, W5

Fig. 1 Renoscintigram, showing severe atrophy
ot bilateral kidneys (arrows).

PRI RBIZRO T, B - B LS AT IR
D HNL ol BERHEM X BB TIEF s
S, BEEAS5 X 3.5em A5.5X3.5emTH 72,
WE CT 2% x» o BLUBL > F 754 TLHEE
H2AEC (Fig. 1), v /7T 20 TIIEREERE I T
Hote (Fig. 2), s X U5, LERTIEEHC R
EWEEDL P 512,

COUNT

5 10 15

(MIN)
Renogram, showing marked decrease of
renal function both in the left (—) and
the right (---+- ) kidneys.

Fig. 2
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ABR1R#EB

ABELWIEATEL ) 0@ ELT 2 H#E, RERE
FE40g, RIES g, 707 ABIR, #4w)) —2100
Cal L, AREXLC7Tv7) /—/1100mg, 7
o3 F80mg #HkEERE Lo, BMEERICIER
B LR ED - 2%, BUN, Mg 7v 79 =
Bz 2sic B8 L, AR 2HEE#%OIIA22HIZ
12 BUN 105 mg/dl, 7 v 7% =>15.7 mg/dl {2:%
L7,

REER, JL7F-EOESH 11A228 LY
KE (HEFE)L.0g DKFIBRONMREEKL, 5 HE
INIIKREEL.5g12, 14 ABICIZ2.0gi1cEL
7z, BUN [311H22B# b — 20K TL, 7271
T F = AELITTEATL T L7, R 5-BAth44H
Ho1984% 1 A 4 Hicld BUN 77 mg/dl, 7v 75
=>12.8 mg/dl rFEL, ThENUKESELZTL
RIS 27 %, 1BBIET L7z, L LEENE
MEBIRE DL Wiz NEREDORL, &M
DEATH RGN DT, 1 AI0A L) BEFOEN
B, AP FNFN60g TgicMEL, 201k
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BUN, kwTliEZ v 7F={HizbTric AL
1 B3081213 BUN91mg/dl, 7L 7 =>14.1mg/
dl ¢ % -7z, 1 A27H & D ko dn < EEHBYFEIC BE
WIHEE A M2, MMEmAE(H¥E4.0g, 83£3.0
g, if¥2.0g, K¥E2.0g) %5, &5i22H
SHEIDKES 3.0gicEL, 2H20H8»5M
WhMAZE (H¥4.0g, ¥E3.0g, @MF2.0g,
AE2.0g) I2K#H4.0g 22 200K, ENHLRRE
5L, FO#ER, 3 A268(21d BUN 92mg/
dl, 7L 7F=213.6mg/dl > REMICITFHD LT
HED LNl o 72h5, BRI HEERNOFL
WikFE LD, 3 H29BBEEE L7z, LS
skl TiaE R dkss L, 5 A22H1C13BUN73mg/d],
7L T7F=12.8 mg/dle BiF B %E &> Tw
72, Lo L Z20BBEREIAHETH 50 H B
oL, 19844 6 A29H A L@EMriGEIcBATL 2
(Fig. 3 ),

Abiirid, BUN Bl U&7y 7F=2ED
ETAEd L NRI2RIC B W TRPRESE HPEER
l3EmEs R b -72h° (Fig. 4), R 7LV TF =
> BEiR 3 BN & 2 7z (Fig. 5),

P 3
n i R E L
% dw m 2 g /H 24/ 3g/H 4¢g/H
e 156/ R i g 6 /11 WM ABH1le /H
% %
[®N¥40g, RIS g/U] HrAMH60s, AMW7g/H |
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Fig. 3 Changes of BUN (e—=e) and serum creatinine (0——0)

levels after treatment.
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Fig. 4 Correlation petween BUN levels and excretory quantity of urea nitrogen
with urine.

o—e BUN, o O daily excretory quantity of urea nitrogen with urine,

7] averaged excretory quantity of urea nitrogen With) urine
(averaged 5-6 days).
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Fig. 5 Changes in serum creatinine, excretion of creatinine with urine and
creatinine clearance after treatment.
O——0O serum creatinine, O---—--- O daily excretory quantity of creatinine with

urine, averaged excretory quantity of creatinine with urine (averaged 5-6 days),
&—@ creatinine clearance.
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1983 1984
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Fig. 6 Clinical course of therapy and subjective complaints.

BREROER | (ke L TlH s 72 9K

Nl MLEMASEG THEL, BRI

FiE, BANS LI LHBRREI RS LY T, L EZ LN D RFELWHZIE (FRSKRMG 2,
[REITHEA L, W RS G o AT L 720 MRT L) SABOEMESI2 L » THEL &2
LRI R L, BH XIS T S o 72, MG MM AZ B % %5 L 128 iic—

PG ERRE R (A RRANR, WEnE,  BRHESAHLE) LM
WL, R (VS ASEBIMARE) HE5EINS
DORERIT LR L fo, KEHREIC LY HICH
BL 72 THER O INLRE, RE0E, R (3 08 sy 512

HLTELIERKRL, BFRERBAEE -2, B
BREIOEREME7L) Fo D/ TO, 8%
Hi%5 > B L 72 (Fig. 6),

A B C
CT Arg CT Arg cT Arg
GSA GSA]
CRN
CRN
GAA GAA
GAA
GSA|] + CRN MG MG
5 G

Ao e - baed

oy T
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40

Retention time (min)
Fig. 7

Retention time (min)

Retention time (min)

Serum guanidino compounds analysed by HPLC.

A : normal control B : patient (22, Nov., 1983 before therapy) C : patient (27, Dec.,
1983 after therapy) GSA : Guanidinosuccinic acid, CT : Creatine, GAA : Guanidino-
acetic acid, CRN : Creatinine, Arg : Arginine, G : Guanidine, MG : Methylguanidine
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Fig.8 Changes in serum guanidino compounds.

0——0 Methylguanidine (MG)
e——e Guanidinosuccinic acid (GSA)

TP /L 8MOEE  iEFE ST =Y LAY
ZAEL 2R, BEBTEETEMTL T =
a7l (GSA), »Fnr7 7=y (MG) &
A ADfE (GSA 1 28.413.0 pg/dl, MG : 0
pg/dl) E R TELC ERBL T2 L0y, K
BEICL - TIRAZIATRINL 7T =2 /L&t
DL WSR2 (Fig. 7),

BHICKEARVKRESHIET HRES %O
ZAb % B L 2285, Fig. 8 IR L 2L 5o MG &
nEEMERF RN, ThbbREESHINILA
22H OB 5T 18.4pg/dl ¥ BEEME L2 RL T2
Lows, KREHREICIVERIETL, 1278 TIR
16.5pg/dl, 12 A27B T2 S LI{ET L 13.4pg/dl &
70, WERMEOHTIGOIETH 72, 2D MG &
DHEFIZ BUN, i 7v 7 F = o LR %
L1 H»L 3 A0RMIcBWTLAELRTZ
AL, MG KTt Beg s niz, i, GSA
13128 7 Bic 829ug/dl & BEMEICILL #23% D%
THRL7Z, Lo L 2H13H, 2A2BTEbLT Y
o¥mcE L, 3 A13HTIX12H 7 B LRENEE
iHERLL,

WEE7 I JBOTE | MiEhoLEERT 3 /8
WX ABER (118 9 H) @¥ Aictkl Thr, Met #B
WTWTRLEL (ETLTwzny, BBl
L7z11A22BCRELCHELE, —FH, HEAOH

ORI LD BT B 3-MeHis 311H22H CHEE
EEETL, ABBENKSGOMINEED, BEA
DEIISEL, HEAYE (775, 1AL Y)

DE L WHIRIRELRIE S Lz ht, M, AEERS
2B (12AE7R) TR DT I JBOWLLL
WL E Az, Met DAIZ1ILH22H RU12AR7HT
IFREEARWEETH - 72 (Fig. 9)

VAN T 2/ BEEIE Gly, Pro, Cys, Cit (3 A
T L WEEATRL, 12A228 TR HIcHE
L7z, flid, Ala, Ser, Orn, Tyr {3 ABER: CTREE A
I URAE A B L 2%, 11H228 TIEEUHEmML
72, —7, Asp i211A228 T 10umole/dl » BE S
fEmL7, KEREIC L0128 7 HTIE Alg, Gly,
Pro, Ser, Orn, His, Tyr, Cit, Asp (25 H{EIC
Lwi i3 30~85% Db &8z (Fig. 9), %0
B, FELET D BRI T 205 % <
Boniz,

HDM O BEEEofRE s L TEA SN T A M
Bz 7u a7 3 RERSIZLD BUN, 71
TF = HHET L2 B S TIE s L VITIERT L
%, BUN, 7L 7+ => FHIZHTL T1 A10H
Wit B vuru ) kR ERSR, TLT
A/G HiziEwTRLFEL EELREDHLH
- 72 {Fig.10),

i,
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Changes in levels of serum free amino acid.

Fig. 9

1983 C: 7, Dec., 1983

A:9,Nov., 1983 B: 22, Nov.,

N : normal control

13, Feb., 1984 F: 28, Feb., 1984

D: 27, Dec., 1983 E:
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Fig. 10 Changes in serum proteins.
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Fig. 11 Changes in other serum components.
®&——@ uric acid, ©O——0 phosphate,

m total cholesterol

A caleium

B2~ Microglobulin (mg/1)
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T.Chol. (mg/dl)
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Fig. 12 Changes in urine volume and urinary protein.

Mif Ca fHIZ KEL KRB ZTHES HHHE5 MM
MELE 2RO - 2h, REERITe 7Y /—n
D—FEZREBEICL 2 b LT RERSICL VIKTHE
MERL, FRHCI2ATa2 6 1 HERE TFER (1940
BIRT) 227, MiEERE) o LIREBME L FATL
TETL, FERLEWHEAPI0~45%DET % 2
P2, FoMER2 L 2T o ED Y PIRT
WL 72 (Fig. 11),

AR REICIIEIS L, REAITRALERS
L7211 A28 IR THMICH B LD LR
L% Bk h -7 (Fig. 12),

ZofEi#F oo Na, K, Cl i ARSI S A E
UEBERD U -T2,

Z B

BB ETOMRHRE & L TagdinE (BUN,
JVTF=r), REVA 7LORYE, 77T=v /1L
EWOER, MHEEET I By —2ORE, &

REARHBRYE, HRRERE, BERSRE, RS
BREEHpET LTS,

Felz KB (HEH) I iz Rhatannin H°IEH 7
Mokl BUNENET, migEgE7 3 /BT,
B B2 BT 2 REAROIE, LFTrE=TaE
DR, TnF s ARBREES LASE L RT Z
e, EEANTHOREOHABRRESINLGD
TRV EEZTWD,Y 50k, “C-Phe
DMBEEE~DE VAL T v P ML RNA ~
O 3H-4uF B8N &) AAFKEL, Rhatannin
PERIZZNLDEWRETTET I L HEEHTEY,
EOAROBERBAVRL P -7, i), EB
BIBREE AL T v ML KED X RECIZ RS
# BUN, m@E /7 v 7F = fExET3¢, - ¥
2B B REAROIG] 2372 171 F 1L,
uremic toxin ¢ L THHEHEIN TV A AF NI T =
vy (MG), 7T=v /a7 (GSA) OB LD
HIETIRARRT 3 /B vy — > O, & Ca, 5
CEMIE W, RPRE, 7L T F=rHnk
M, R Ca $REOHNH], ) > Bt REER %
BHT B 1880 P iR s, KEIEVIC
REGIERRTHERRILHTL, FT2KE
PHEBTLILINEEZLN, ELKELTHLENLE
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B Z DL DDOWEERET HREF LTV 5,

B, FEIRBWTAERTREZTZEEL L2E
HHEED B A2nERICAWL, BUN, 7V 7+
=2 OIETRRAP#RE S LT\ 5 200

§ 724l BERBIC & A BUN A B #i0 K Y
Hv, Z87% BUN K TERILxIcmE 7 v T5=
ENW B RR HIETER, R A/G kodycE:
WL 722

BE, BEEOBA£E%E (BUN 100 mg/dl KL E,
MmE 7L 75 =4 10mg/dl LI k) (3 AJERE
WICHATT 20— TH 5, 40, EENEDR
&B# (118228, BUN 105mg/dl, 7v7+=>
15.7mg/dl) i k&2 #5- L, Fig. 3 i< BUN,
MmiE 7V T7F =K TIER 28802 —H T, R
REBFZOPMEEFEREIED LN A -2 D
& (Fig. 4), OEBREWTH L 1 #5520 R
I2HF, BB 3 REFFEEVNHFLEHOBEAH A
TR N, fl, miEZVTF=EIRETL,
Rh7v7F=v8bbToricmL 722 & (Fig
5), RUBr- 3 7u a7 »o—@EofkT (Fig
11) RERBREWIC BT 2EBEO 7L T F= 2 R
PRt D RIED 5,1 — B I EBEETTEL 2L D
FLHEEINLD, S LITFEMICOWTESEMEL
FAAR

W4, MG 181z GSA oA ZNFiL
=15,® Natelson 529 2 L D gigE 4, MG 2
Arg, 77T=v /FE, 7Vv7F>2BTCI7VTH
= LEER N, GSA |3 urea, hydroxyurea,
hydroxylamine, canaline ##7 GSA " EE S L
HIEDPREINTWE, it~ T Fig. 3 o BUN,
MmFE7 Vv 7F = EIMETE MG, GSA H{ET &
MBELTwsLnEEZLNE, LELILEZLVT
Fo OB ERIC L 06T MG NS
1T e (Fig. ) 122w TiRAHTH 25, MG D
FEEEK S L TIF0IE2IC Arg RU T 7=/
FeEs 7 b DB D Cohen 5% (2 L NHRIBS L
TWa =T 7LVTF=2UUne b0 MG OEE
LFEZ LN, EABEERSH MG EALEHKIZE
54 aBENEEFEELFT LI L LHEES N, 4
BOFRRETH 5,

TPF=vBREBEAET v P OMEERT 2 /BE
I3IE# S« Mok L Ala, Lys, Ser, Val, Leu, Tyr,
Heuy, Orn 2T L, Gly, Asp, Arg #* A3 5 = &
R TIclRE L2 MUE, BARL&ERE T Lys,
Val, Leu, Thr Zx X7 3 /8o ET L,
Wiz Cit, Orn, Arg % ¥7° EH-9 5 = & % Alvestrand
LBk > THEI N T2, SO OER Tl AR

No. 2 1984)

B (11B 9 H) oiiEEsET 3 /BHIZEF A
LIETLTwizdmid Ala, Lys, Ser, Val, Leu,
Tyr, lley, Orn ¢, FHL T2 L Did Gly, Cys,
Cit ¢& -7 (Fig. 9), £ 25, BHEiEtHI»KRLE
LU 7211 H228 Tl 3-MeHis 75 A B2 B o) £580%,
BEADIEICTTEAL, HEAENEL w5 E
DILHEDITREE N, LFEEET 2 /B Tld Val, Lys,
Leu, Tleu, Phe #1.7~2.6{&i2 EA L, Thr {3#50
%nhmEarL, FELAET /BT Ala, Gly,
Pro, Ser, His, Tyr, Cys T45~100% D i % 226,
Orn, Asp Ti33.3~7.0fnEML EHZBEL 12
(Fig. 9), L& LU AH#ES % 2.8/t »7212A 7
H TI3 EBEHMOREFR & g, 3-MeHis 7% <
WAL, M2 TEENT 2 7BBIZ VTR FHWEIC
TLZ, INLELDT I VEDMDIIHEAHS
FOMGENZ L B L 0h, HL VLT 2 JEOFAY
@mEokbnEEzZLNS, UL 2H13H, 2 A
28H TRz MhnicE U A4H % 327,

—77, MHERE) > OMETEFH SRR £ TR
L (Fig. 11), ic EREWIz v TREY o
MRS I TRONZZEEBOS ) v
MEESHRE LR, 1286 H IR RE $ TH
4.5~5.0 mg/dl D #HEFFL, 13 & A KIEFHEIC
EEL CTwiz, UL Ca ff, AEMEE, K
WEY (AN b=, PTH-C) 8o £ 320
Lz b, RPN CEEHRtE AR T L Ty 50
(=8I RRBEERT—5), &) »BE SO ER#
IOV TS BOMGHRETH B,

M, IS RERE L KB ICTHEINC S » 72 p¢
(Fig. 11), 2 0Bz > W TIIREOARIELE
k2L EPRIAHTH B,

HHEAE R AT R (Fig. 6) Tid ki 512 X D B8
BOWFENFR L L, Lo Lk Bt 5 Tl g
oo Bw L CERFEORGFO WKL, EHOTIIH
EDRZRE(E) BB, B ETEOWES
iRl T Rz, 510 FEEAEL &
B UL mASEIREIC R 28D iRz 3120
T, FREREIRISREEICERR L, 1 ZXA TR L L
P, ERAREEE L ELRRD 2, L
L ok, FAEFaokEnBEEtndLl v
WL EOHL I L IZERTRNEFETH S,
A (REEY) TIEREIIERY L CaEn,
S OMBETHIIEN RS N » 722 2 ld, &
FORBEE Y —% L7, i, BT, A, &
FIIRE L Lo, HEE X HICEFFANL
L Tiim A Z% (BT, @2, HE, AZ) N
Wi (K7, w3, HED »Ew b, AR
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DICEER % Eh kIS LT v b 2 En 5,0 Zns
DEATER X L TE LV HEEROWERRRHA
Lzbnr BEEND, $LPETKESHERH
BID B4 BEOHRICE VLI, FORMENER
BHHITGDZ 25,020 2 15 D {EREFOR
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