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Intestinal Absorption of Cyclosporin A in Diabetic Model Rats
Tadahiro Yosuina?, Ryo MuraTa?, Susumu Suzuki®, Yoshitomo Oka®,

Kunio Iton® and Yorihisa Tanaka * &

(Received November 22, 2004)

* Cyclosporin A (CyA), an immunosuppressant drug, is widely used in the treatment of
kidney transplantation in severe diabetic patients. The drug has a clinical problem because
of its variable oral bioavailability between patients and even within the same patient. We
investigated the effects of diabetic disease m_odels on the absorption of CyA from three
parts of small intestine in streptozotocin-induced diabetic (STZ) rats and non-obese
spontaneous Goto-Kakizaki (GK) rats. The intestinal absorption rate evaluated by the in
situ loop method showed that the remaining rate in the loop was higher in both diabetic
model rats, especially in the ileum of STZ rats, than that in control rats. The increased
remaining rate was markedly depressed by the addition of verapamil, a well-known specific.
inhibitor of P-glycoprotein (P-gp). Western blot analysis using monoclonal antibody against
P-gp, C219, was carried out. An increased P-gp expression in the intestines was shown in
‘the two diabetic model rats compared with the control rats, beihg in good agreement with
the in situ absorption data.

These results suggested the possibility of decreased intestinal absorption of CyA due to

the increased expression of P-gp in the diabetic disease.
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Luminal sample (1.25 mL)

added i.s. (CyD, 1.254g/50 pL),0.1IN NaOH (125 xL)
and CHzClz (5 mlL) ’
shaken for 15 min

centrifuged at 3,000 rpm for 5 min

|
CH:Cl2 layer Aqueous layer

dehydrated with sodium sulfate (0.5 g)
centrifuged at 3,000 rpm for 5 min

CHzCl: layer (4 mL)

evaporated under Nz stream (<60 C)
redissolved in acetonitrile (100 L)

HPLC, 20 4L inj.

Chart. 1.Clean-up procedures for cyclosporin A in luminal samples

Mucosal sample (1.8 mL)
centrifuged at 15,000 rpm for 5 min
Supernatant (1.5 mL)

addedis. (CyD, 1.25.¢/50 «L), 10N HCl (62.5 «L),
MeOH (3mL) and n-Hexane (4 mL)
shaken for 15 min

centrifuged at 3,000 rpm for 5 min

|
MeOH layer (3 mL) Hexane layer
added 10N NaOH (47.5 xL) and CH:Clz (5 mL)
shaken for 15 min

centrifuged at 3,000 rpm for 5 min

|
CHzClz layer MeOH layer

dehydrated with sodium sulfate (0.5 g)
centrifuged at 3,000 rpm for 5 min

CH2Clz layer (4mL)

evaporated under Nz stream (< 60°C)
redissolved in acetonitrile (100 L)

HPLC, 20 L inj.

Chart. 2. Clean-up procedures for cyclosporin A in mucosal samples
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Fig. 1. HPLC chromatograms of CHzClz extracts of luminal and mucosal samples
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Table 1.

Effect of diabetes on body weights and blood glucose levels
Body weight Blood glucose level -
() (mg/dL)
Control 193.4+26 714+18
STZ 162.8 &+ 6.3*** 336.5 & 22.7k*
GK 2524 4 4 Ik 126.1 + 6.8***

Each value represents the mean &= S.E. of eight rats. ***P<0.005, significantly different from control group.

Table 2. Effect of diabetes on cyclosporin A absorption from each intestinal loop

Remaining percent

Duodenum Jejunum lleum
Control 34119 445+x5.1 395+32
STZ 436+44 5831 6.2 61.7 = 6.6*
GK 369x5.1 49.0+3.0 42.0+7.7

One mL Tyrode’s buffer containing 5 M cyclosporin A (pH 7.4) was injectyed into a 10-cm loop. Fluid in loop was
collected 15 min after administration. Each value represents the mean *+ S.E. of four rats. ¥*P<0.05, significantly

different from control group.
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Fig. 3. Western blot analysis of P-glycoprotein in
intestine of control and diabetic rats
C: control rat, S: STZ rat, G: GK rat.
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A) Control rats

CyA
nr B CyA+ verapamil
S
b
R =
£
£
~
Duodenum Jejunum lleum
‘B) STZ rats CyA
nr B CyA+ verapamil
60 ‘
T 50
2 40
.5
30
:
~ 20
10
0
Duodenum Jejunum [leum
C) GK rats CyA
CyA+ verapamil
S
=
g
g
<
5
12

Duodenum Jejunum [leum

Fig. 2. Effect of Verapamil, a P-glycoprotein inhibitor on cyclosporin A absorption from intestinal loop of rat
Each column represents the mean + S.E. of four rats.
*P<0.05, ¥**P<0.01, ***<0.005, significantly different from group without verapamil.
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