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EFFECT OF VASODILATOR ON THE ALLOGRAFT REJECTION

—CLINICAL AND EXPERIMENTAL STUDIES OF BENZOTHIAZEPINE
DERIVATIVE (CRD-401)—

Takashi Kurita, Hisakazu KivoHAara, Masaaki AriMa, Shiro Sacawa,
Tsutomu SaAxkuUral, Shyunsuke Nacano and Takao Sonopa

From the Department of Urology, Osaka University Hospilal
(Director : Prof. T. Sonoda, M. D.)

Experimental and clinical studies have been carried out to evaluate the effect of
vasodilator on the renal allografts. It has been shown that renal blood flow is increased by
administration of benzothiazepine derivative (CRD-401) in ischemic and hypotensive states.

Administration of Imuran combined with CRD-401 could obtain the efficient renal blood
flow experimentally. This suggests that some vasodilators are able to reduce the develop-
ment of allograft rejection or to protect the ischemic renal damage due to rejection.

According to these findings, the agent has been used in three patients at the time of
clinical rejection with and without using a large quantity of immunosuppressive drugs.

One case was recovered from the rejection soon after oral administration of the benzo-
thiazepine derivative (100 mg/day) associated with improvement of renogram pattern and
hypertension, as well as marked increase of sodium excretion.

In the second case, who had hypertension remaining even after the recovery from early
rejection crisis, both hypertension and hyponatriuresis were quite improved only by CRD
administration.

Renal ischemia, especially cortical ischemia, results in reduction of sodium excretion.
Vasodilators, such as CRD, have the effect of increasing the cortical blood flow and sodium
excretion.

Therefore, these findings suggest that the clinical application of vasodilator agents is

to be a new addition to the treatment for early rejection of kidney allograft.
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R L, ¢ @& = BHIRMTE EBLNETD30% CiE
LU, T OB IRHEBIRITEED60% OB i L L
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SRR BBk 4 I, BIRIZBEIRE AR SRS
W e iIcEhen BIIRMEYESRE AT BCE -
7o, EMEFRROTNG0DLARTH D, REONE
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mg/kg/day B X CRD-401 2mg/kg/day &0
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L, MeRFER, 77 F = VEZMECEEL
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MmFEREEIC BB T 2 103 1 A E L OREET
PHEEHROMEE & Uk, HMEE 0.9~1.5ml/g/
min TH -7 3 BB TIZ CRD SHARE 1.2~2.0
ml/g/min L7857 DICHIE LT 4 4 5 v BB
0.7~1.1ml/g/min &7zy CRD SFHBHCIMIMER S
L BB AN (Fig. 2). MPRESERE
B3 CRD fEARICE T 27~92mg/dl & CRD 3
BEREED 55~102mg/dl (THlE Ui« % 5 C
EWT &I, WAMERTRTAETRBEEE Sicm



HH o 127 R SO © FHmATIRRA 915

Vasoconstriction caused by angiotensin II Vasodilatation effect of CRD-401
Fig. 1. Renal angiography.

EFFECT OF CRD-401 ON RENAL BLOOD FLOW
IN THE TRANSPLANTED KIDNEY OF THE DOG

+100% 1 /

X-~-X [MURAN 2mg/Kg

Fig. 2. CRD Pz B TEIMME OHEFEHEW S 2.
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Fig. 3. Microangiography of the homograft Fig. 4. Microangiography of the homograft
without CRD on the fifth day. with CRD on the fifth day.
4 &5 VHMBETRMERZRTICT EFE0, CRD GHHEETIZ KED REKIAD 1EEH B 5
B DRFRIADIERIZIZ E A ERD SNIR. u,ﬁo%@%me@t<ﬂmgn1m

A
without CRD with CRD
Fig. 5. Histological findings of the homograft on the seventh day.
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{813 CRD Bf FBHIC R EB D AR BRI Dt 25580 &

o EEINIRERAE GBS I IESE BRI B L BBHICHT DIWARK

T AEHonic (Fig. 3, 4). 47 HAUKRD fEGI1, 21%, 5, AR

MK D AR 5N 5 HTHHMFNREE L TLS wmﬁlﬁmJ,OW®&m%%ﬁ%&LtEﬁé
L REREERAME OB 13 CRD fRHEEIC @&;’&&5@ Ll e m~ R Lz, MREa BRI il s

Ntcds, BHHAE LA MR RN s 2 5 phenotype [ZlEHIC HEDROHEEGEAICET S
B -7 (Fig. 5). LD TH -1z, T OREGIRIAMBLENT MR, »o
LA ED#EFIc IS T CRD-401 (22 A FIC 134 2650 LTV DT X SITIFRITR 32 A

e SUSHIEIERNIZERYD ST 0As, Hia T HES< z13, GOT B X GPT AEHLLIzD B ICHHHE

MR LT 2 &4 2 1805 X oa i EBIB-12bDThHY, ZORAEZELTHEHATD
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Fig. 6. Postoperative course, Case 1.
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Fig. 9. Change of renogram (I'3'-Hippuran).
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PEERT NG — V2L 5T,

A : Before rejection B: During rejection C: After rejection
BIZ8BF % T1/212129%%, CHippuran (3 50 ml/min T#H 445, CIizBF5T1/21%
474, CHippuran [Z 74 ml/min * FBIZEFEL TN A,

HRRBHBEORBEATECRS T &L, »oH
IERIE LTI &5 YOl ZRVIREICE &,
7V b=vo A%y 10~20 mg/day X Oiliikd 5
Fiha & ot IFHEREIR MR —EE L L2hs 6 Atk
23 R A T L7z,

[ R RT & O BREERMTELYE O iy i A Rww T

fons FHEER S < ORMEIT Rt L7 (Fig. 6). itk 9
# A BizizimH: 200/150 mmHg, PAH 92 ml/min,
BUN 47mg/dl, Na 142mEq/L, K 4.4 mEq/L,
[P-Hippuran |2 X % L / 7" 5 A TR EUMKER

DO Sz, BHITIEDIE T 3% D 2T H)
W% T b BT OMTINR DB A3 A S (Fig. 7)), 1
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Fig. 12. Change of renogram (I*'-Hippuran), Case 3.

FAE USRI S MADOIET & RELEEF £ 5 L3> T 2 H3EE KR I3 B RAT &
Hbh s, ATk 5 T1/213365), BICET 3 T1/2 32853 THH ST 3,

A: Rejection

IREICIZ HMe SO Z JEbh+ 2 BRI T - 12
B, TV F=vo v Lz, COMESEDK
AHBLL, @iE, UNa OEfEASE SIS -7
DT CRD-401 100 mg/day D NIRABES L7z, Wl
#®1EE X vimER 150/100 mmHg 122 FEEL, IR
BOMMME UNa O LR Z2V /75 4 ETHEBR
gEMRM SN (Fig. 8, 9).

CRD-401 % 60mg/day (i LT C o34
St -tz, co@mEIcBLTLY = Y&t llES
BI85 TOIHs, KA T 5.5ng/ml &% 0 b
fRizdp b, isoproterenol 2.5 pg/kg ZHE L1053
IV = AAEEE 16.2ng/ml & b5 U5 R BRI S
i SNTHUS Lz b & s, % 72
hydralazine 20 mg % i LT 203081212 = Vi

B: After rejection

PEiZ 6.2ng/ml L3 LA EHE ST TIRMRAENT 2
KIS 780 b0 & #FZ2 St O ERN BE b
dexamethazone 2 mg/day # k7 CRD 60mg o
NIRD A %Ki T LT 2,

FEW 2. 294, B, O

19714F.6 A14H, ORI RHEZHEHEE & L TR
BhiA s 215 -7, MEE AR T2 major type
OEDICIEEND DBEEEIZC EWESNA, AR
IR ARERT O BT I ARSI & B E ont:
M XTI L TREDBIMZE B 78 - T,
FF RN 23853 T IMPFFBAER T 5 1 IR R A S
TSI EHRE BRI R I B T L7 - 72, IR
600~700ml/hr & X TEEED FIRIRIE Tk - 72
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75, BHEBOBIEIC X O LU THRFKOEBER EE
Bl DIREIRES S L2 bD LB LT
B, W3 B EL DIGEMIMED 250 mmHg ZH8%
REDFHE LU E &1 Ui, 2MEERFIGE L
THFv F=vur, 4435 YOEEEEHic CRD-401
100 mg @ AiEE A A A MEDZEE), UNa 0Z5HE
;UP&Hmmmmci5V/77A@Wﬁ%@K
. MEREARK DIE TS 50 6 Bl s T 170
mmHg FThIRER 200 ml/hr F TEIE L UNa
b 60mEq/L X b 100mEq/L $TERL, v/ 7
Z % segment A BRUBKEEMRA LN, TD
FENIA & 7 Viodd 2 A ME< , 1mg/kg/day
THEHFESEEEREEL, YL F=vorEsL
URAT LR R AT D A THBIOE{RURIC R X 5%
Bl ot 5 A ABICHBEEED - »ICTT L
2z O CRD 60 mg/day AR &F7208, B
RIAR S & ST ETF U SER0C i Bt R8E Th - 72
(Fig. 10).

fEF 3. 267, ’5’}, B

1972422 A10H, BZROD ik v REHBME Z0
fz. FREE SRR TH MBI S/ phenotype (2 2%
TRE~TH - t. O FEFO WD HEZ2EITSH
b, RMBREERTE b T BE LN
BEIORMEZIT T, WO ik B fifT
Ly ALZVYBRUS LN 2o vl Lics A

£~ 5 v 50mg/3day, 7L K=o v 20mg/day &
TREE L7 2B i mmeksn, REEY, Bk
BEBEOE TS & OIS OMEEHEL L, M
HfiFEe 130/80 mmHg iR a LT doas 170/
1MmmHgiai:Hﬁm4A7/$$U7v1~/
o v OB X BRI YEE S N S IE S
Lk.V/77AciE% TR — v ER OIS
MEDHEE LT CRD-401 % 60 mg/day 5%
L, UNa 220 mEq/ day X b 330 mEq/day |[cH#E
ZHED, S OIMmES 140/100 mmHg ICHEFF S,
BUN, 7 v 7 F=VBbIEFICHE N, v/
5 abRBIFEBEE LI, BUEA 5 v T5mg/day,
7 v F=vo . 10mg/day, CRD-401 90 mg TH4&
BRAE LTS (Fig. 11, 12).
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