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Protective Effects of Cranberry on Infection-induced
Oxidative Renal Damage in a Vesicoureteral Reflux
Rabbit Model
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Purpose: We evaluated the protective effects of cranberry, which is known
as a fruit with anti-oxidative effects, on infection-induced oxidative renal
damage with using a rabbit vesico-ureteral reflux (VUR) model.
Materials and Methods: New Zealand male rabbits were divided into 5
groups (the control group, VUR group, E. coli group, cranberry group and
melatonin group). VUR was created and confirmed at 2 weeks after the
operation. Infection was induced by intravesical instillation of an E. coli
suspension. Cranberry powder was supplied with the feed. Melatonin was
injected into the peritoneal cavity. The rabbit kidneys were obtained 3
weeks after the operation. Histopathologic examination was performed to
evaluate for inflammation, fibrosis and the tubular change. The oxidative
renal damage was evaluated by measuring malondialdehyde (MDA) in the
renal tissue.

Results: Grossly, the refluxing kidney was larger than the contralateral
normal kidney and the refluxing ureter was dilated and tortuous. The
microscopic observation of the kidneys from the E. coli group showed
apparent periglomerular mononuclear cell infiltration, tubular dilatation
and atrophy, and interstitial fibrosis. The kidneys from the reflux group,
cranberry group and melatonin group showed mild mononuclear cell
infiltration without interstitial fibrosis. The MDA level in the kidneys of
the E. coli group was significantly higher than that in the control, cranberry
and melatonin groups (p <0.05). The MDA level in the cranberry and
melatonin groups didn't significantly differ from that in the sterile group.
Conclusions: This study demonstrates that cranberry has an anti-inflam-
matory effect due to an anti-oxidative function and it may prevent
infection-induced oxidative renal damage. But application of cranberry in
children with VUR needs more clinical studies. (Korean ] Urol 2007;48:
536-541)

Key Words: Vesico-ureteral reflux, Reactive oxygen species, Cranberry,
Kidney, Injury
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Fig. 1. Kidneys obtained 3 weeks
after operation. (A) Control (sham)
A group: there is no histologic changes
« | and inflammation. (B) VUR group:
- mild mononuclear cell infiltration is

'@, seen. (C) Cranberry group: mild to

'v \' g .
— e ? .3 . .= | moderate mononuclear cell infiltra-
J‘-’J'f ; ?&‘;_":"_!;‘7);?5}' 5. " s3] tion is seen. (D) Melatonin group:
P J wr < there are similar histologic findings
s?»**

compared with the VUR group and
the cranberry group (E), (F) E. coli
group: periglomerular mononuclear
cell infiltration and tubular dilatation
with atrophy are seen. Marked mono-
nuclear cell infiltration and inter-
stitial fibrosis are seen (each group
shows similar histologic findings)
(H&E, scale bar=100 zm, x200).
VUR: vesico-ureteral reflux.
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oM A8ty Halel MEAFo] WFAAdFLI
ogk Aol7} I E. coli TN AFEAl F99
SGAAE FET A =B A5S FHtet 470 o
FollA #ZEFN T 4 of @Az A& Afst=
WA Ao YR E. coli FAT] Aol A & 427
o A vAIg 2719 18RS BHEE 5 AT Fg. 1

345 otr 7] 98t
o hzxZ, BB AYFTE, E coli T oxygen free

>

p<0.05*

7 5.12l1 54

6 1 3.97+1.52 l
3.01+1.41

Mean MDA+ SD (uM/g.protein)

0 T

T 1
Control (n=4) VUR (n=8) VUR+E. coli (n=8)

radicale]l o] gk A& & WAYSH= 41 24 Y] MDA
23} A9th E. coli Fo]7-9 MDAZL 512 +1.54 uM/g
2 x99 301141 yMjgBTE BEA RO 2 §957
k3l (p<0.05), WFaAAF T 3971152 xM/gH T}
Ao FAASRE fofstA= FokTh (Fig. 2A).

8= 7ol tig A2l A&t ol aTE golr
7] §1314 E. coli T4 F, 2] T, dBEL Fo
9] A% 24 W MDAZS v &kt E. coli T2
MDAZS I g FToF 347E1.34 xM/g, HWBEY
Fole] 2691097 uMjghth BAACR foatA =9k
I (p<0.05), LA 2] FofFo] HEY TR £
SAHAAR TAA Fode flih o] AR nFof
Hol gAtsl a7} v ALR d#xl WaEWD v
St o] gtz gl Al BT galyl A o= 9l
= ¢ 7 AUAY (Fig. 2B).
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a 2.69£0.97
404

S 3

=

§ 27

(5]

=

T 1
VUR+E. coli+

T
VUR+E. coli (n=8) VUR+E. coli+
melatonin (n=8)

cranberry (n=8)

Fig. 2. Mean MDA values in each group. These graphs show the anti-oxidative effect of melatonin and cranberry. (A) The MDA level of
the E. coli group is higher than that of the control and VUR groups. (B) The MDA level of the cranberry group and the melatonin group
is lower than that of the E. coli group. MDA: malondialdehye, VUR: vesico-ureteral reflux. *: p<0.05 compared with the other group.
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