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The impacts of blood bilirubin levels on calcineurine-inhibitor concentrations
in the brain to develop neurotoxicity in Rats.

Sato, Kazushige
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We investigated the correlation between neurotoxicity and the intracerebral
concentration of tacrolimus using Rats. The levels of the whole blood and the corresponding
intracerebral concentration were evaluated. The threshold concentration of tacrolimus in the brain
resulting in neurotoxic events was therefore estimated approximately 870 ng/g. Using a linear
correlation between the whole blood and intracerebral concentrations of tacrolimus, the
pharmacological threshold for the whole blood level was estimated as 28.6 ng/mL. Next, we
investigated the effects of higher blood bilirubin levels to the intracerebral concentrations using
galactosamine-induced liver failure rats. There was very strong correlations between the blood
bilirubin levels and the intracerebral concentration of tacrolimus. Thus, the prolonged higher
levels of bilirubin may alter capillary endothelial cells of blood-brain-barrier, and consequently
lead to tacrolimus-associated cytotoxic injuries in the brain.
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16.1 mg/dL (13.2-25.9) D-Bil 15.1
mg/dL (12.1-23.3) TAC 23.3
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0.23mg (0.15-0.34)
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0.53mg (0.43-0.59)
20mg/kg T-Bil 10.2
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(p<0.001,
r=0.912)
28.6ng/mL
Winster



4 4 » menwe

3 4 esune o o

1 4 ssemn o o0

Levels of neurotoxic events

0 - %o o0e  csomnme o o
r T T !l
10! 102 10 104
Intracerebral concentration (pg/g)

4 L L L I I I L I I
2
=)
2 3

[}
5 o
g
€
3
e 2
3 ° °
g
Qo
4] o
8 1 [+
o °
g o
£
50
[}
0 O

0 10 20 30 40 SO0 60 70 80 9 100

Blood concentration (ng/mL)

(1) Late onset of progressive speech
impairment due to tacrolimus-associated
leukoencephalopathy after kidney
transplantation.

Sato K, Miura Y, Marui Y, Tanaka K,
Tomikawa S. Int Urol Nephrol. 2015
Aug;47(8):1437-8. doi:
10.1007/s11255-015-1026-9. Epub 2015 Jun
14.

(2) Early post-transplant
hyperbilirubinemia is a possible
predictive factor for developing
neurological complications in pediatric
living donor liver transplant patients
receiving tacrolimus. Sato K, Kobayashi Y,
Nakamura A, Fukushima D, Satomi S. Pediatr

Transplant. 2017 Mar;21(2). doi:

10.1111/petr.12843. Epub 2016 Nov 1.

(€3)

)

€))

(C))

SATO KAZUSHIGE

40375043

FUJIMORI KEISEI
50238622

(NISHIMURA RYUICHI)

90710864






