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Abstract. RS-61443 is a noncompetitive allosteric inhibi
tor of inosine monophosphate dehydrogenase. At blocks 
the proliferative response of T and B lymphocytes, pre
vents the generation of cytotoxic T cells, and inhibits anti
body formation. This study was conducted to see whether 
or not RS-61443 can reverse acute renal allograft rejection 
in dogs. At was possible to reverse this process. 
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RS-61443, a morpholinoethyl ester and prodrug of myco
phenolic acid (MPA) is a noncompetitive allosteric inhibi
tor of inosine monophosphate dehydrogenase. The drug 
blocks the proliferative response ofT and B lymphocytes, 
prevents the generationofcytotoxicT cells [2], and inhibits 
antibody formation by selectively inhibiting the de novo 
pathway of guanosine nucleotide synthesis [1 ]. RS-61443 
has been shown to prevent renal allograft rejection in dogs 
for more than 150 days when administered in combination 
with low-dose cyclosporine and prednisolone [ 4]. Morris et 
al. demonstrated that RS-61443 prevents rejection of car
diac allograft in rats, even if the start of treatment was de
layed until 5 days after transplantion. This suggests that 
RS-61443 can reverse ongoing acute allograft rejection [ 4]. 
The purpose of this study was to test whether or not RS-
61443 can reverse acute renal allograft rejection in dogs. 

Materials and methods 

Animals: Unrelated female mongrel dogs, weighing 20 to 
25 kg, were used as donors and recipients. Anesthesia was 
introduced with 20 mglkg of intravenous pentobarbital, 
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and halothane was used for maintenance. Donor kidneys 
were dissected out through a midline incision and flushed 
with 200 ml of ice-cold 0.9% saline solution containing 
2000 units of heparine. After flushing, the kidney was im
mediately transplanted into the right iliac fossa of an unre
lated recipient by routine techniques. Bilateral nephrec
tomy was performed after graft transplantation. Dogs 
were killed if the creatinine level exceeded 8 mg/dl, or if 
they were moribund. Autopsy was performed in all dogs. 

Treatment schedule: Baseline immunosuppression con
sisted of 10 mglkg RS-61443, cyclosporine ( Cy A) 5 mg/kg, 
and prednisolone 0.1 mg/kg, each given daily p. o. (this 
combination therapy had been shown to be unsuccessful 
in preventing acute allograft rejection in canine renal allo
grafts). On the day of the diagnosis of rejection the dogs 
received an increased dose of RS-61443 p.o. for 3 conse
cutive days (80 mg/kg b.i.d.), also starting on the day re
jection was diagnosed. After 3 days, upon completion of 
rejection treatment, baseline immuosuppression was in
creased to RS-61443 20 mg/kg. The dosages of CyA and 
prednisolone were not altered. If the serum creatinine 
rose > 3.0 mg/dl, CyA was discontinued to avoid nephro
toxicity. Rejection was defined as a 50% or greater in
crease in serum creatinine relative to the lowest observed 
creatinine level (Fig.1). RS-61443 was supplied as powder 
by Syntex (USA) Inc. It was suspended in carboxymethyl
cellulose vehicle (100 mglml). Cyclosporine was supplied 
as a gift from Sandoz Pharmaceuticals, East Hannover, 
New Jersey, as a commercial solution. Prednisolone ta
blets were obtained from Upjohn Inc., Kalamazoo, Michi
gan. Before the initiation of rejection treatment, a percu
taneous kidney biopsy was performed to confirm the 
diagnosis; these specimens were taken serially after the 
completion of rejection treatment. 

Results 

All animals experienced acute rejection. The diagnosis of 
rejection was made on day 7.5 ± 2.6 days. Serum crea
tinine on the day of diagnosis of rejection was 
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Fig. I. Treatment of dog renal allograft rejection 
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Fig.2. Reversal of dog renal allograft rejection by RS-61443 
(n = 14 dogs). Only in selected dogs were additional kidney biopsies 
performed at the intervals indicated ( # 2, # 3) 

3.6 ± 0.7 mg/dl. In 14 out of 16 dogs (87.5% ), biopsy
proven acute cellular rejection could be successfully 
reversed by increasing the RS-61443 dosage to 80 mg/kg 
b. i. d.; however, it took up to 3 weeks after the diagnosis of 
rejection before serum creatinine and BUN returned to 
baseline levels (Fig.2). Rejection treatment with in
creased doses of RS-61443 resulted in the development of 
severe, prolonged relative lymphopenia. Liver enzymes 
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(AST, ALT) and alkaline phosphatase were slightly elev
ated. High-dose treatment with RS-61443 for 3 consecu
tive days was generally well tolerated. No weight loss or 
infectious complications occurred. 

Discussion 

RS-61443 had previously been shown to be effective in 
preventing kidney allograft rejection in dogs if used in 
combination with low-dose cyclosporine and predniso
lone [4). Reports of successful treatment of ongoing rejec
tion of rat cardiac allografts [3) had prompted us to inves
tigate the use of RS-61443 for reversal of kidney allograft 
rejection in dogs. Treatment with 80 mg/kg RS-61443 for 
established rejection of dog renal allograft could com
pletely reverse rejection in 14 of 16 dogs (87.5% ). In all of 
these 14 dogs, serum creatinine returned to baseline le
vels. High-dose treatment with RS-61443 for a period of 
3 days was generally well tolerated in dogs. Intermittent 
loss of appetite and lassitude seemed to be related to the 
transient state of uremia. No weight loss or infectious 
complications occurred. Rejection treatment resulted in 
the development of severe, prolonged, relative lymphope
nia. Liver enzymes (AST, ALT) and alkaline phosphatase 
were only slightly elevated, which are not necessarily signs 
of hepatotoxicity, but may rather be an indicator of myco
phenolic acid effectiveness. 
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