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Nephrotoxicity Effect of Gardenoside in Rats
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[ Abstract ] Objective: To investigate the nephrotoxicity effect and mechanism of gardenoside in rats.
Method ; Rats were randomly divided into blank group, gardenoside 50 mg-kg ™', gardenoside 100 mg-kg ™', and
gardenoside 300 mg-kg ™' groups, n =8 in each group. The rats in gardenoside groups were given with gardenoside for
3 days, once a day. Then their urine samples were collected to analyze kidney injury molecule-1 ( KIM-1) and
neutrophil gelatin-associated lipocalin (NGAL) levels in urine, their blood samples were taken to detect blood urea
nitrogen (BUN) and creatinine (CRE) levels, their renal tissues were taken for renal pathology analysis. Result.
Rats in gardenoside 300 mg+kg ™' group showed renal toxicity. The renal tubules were slightly swelling with vacuolar
degeneration. Gardenoside 50 and 100 mg -kg ' groups showed no obvious pathological changes. There was no
significant change in blood BUN and CRE levels in all gardenoside dose groups, but urine KIM-1 level was
significantly increased in 5/6 rats and urine NGAL level was significantly increased in 3/6 rats of gardenoside 300
mg-kg "' group. Conclusion: Higher dose gardenoside (300 mg-kg ') could cause renal pathological injury in rats
after 3 days of oral administration. Under this dose, the addition of urine KIM-1 testing based on routine renal
function indexes would probably provide better prediction of nephrotoxicity.

[ Key words ] gardenoside; nephrotoxicity; kidney injury molecule-1; neutrophil gelatin-

associated lipocalin
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Table 1 Effect of gardenoside on renal indexes in rats(x +s,n =8)

151 I | 5 I%HE?E%&,] JRAE
/mg-kg /g /g+ (100 g) /mL
RS - 1.90 £0. 18 9.50 £0.77 5.67 £0.49
e 11 50 1.88 £0. 11 9.39 +£0.51 5.83£0.55
100 1.91 £0. 06 9.83 +0.35 5.57£0.43
300 2.00 £0. 17 11.04 0. 48" 5.28 +0.75

F S5 EA Y P<0.01(F£3 ).,

2.2 xRN BUN,CRE & & m 3

dJ5, 52 A, HEF 1 50,100,300 mg-kg ™' 4l

ML BUN,CRE K2R LB A8k, W3k 2,

2.3 BB R B E A 2L B AR AL 2 IE

W L PR T L U € 3 29 T SR A, B WLER
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®2 ®FEHEMKXRMK BUN,CRE §EHIZMM(x+s5,n=8)
Table 2 Effect of gardenoside on blood BUN and CRE levels in rats

(x+s,n=8)

15 %ﬂ‘i_l BUN | CRE .
/mg-kg /mmol- L /pmol-L

S| - 4.33 £0.76 18.00 +2.39

Be 71 50 4.53 +0.65 17.25 +£2.43

100 3.74 £0.53 16.50 £2.20

300 4.65£0.91 20.57 £4.50

NG BB NEREL G R R . S IE R A LR e
H 300 mg- kg™ 4 A AR AT UL BB B € 0 O, A R
MABLEEE, RS AL AR TFH20a %,
B 790 o B A, DE B AR 2k B 65 AR M. AE T 300
mg-kg " 1A UL B /N A A R b R, AR R R
AN B A M A MR AR B NER SR OE
HEF 1 (100,50 mg-kg ™" ) 41 B /NBRFIES /N 25
KRIHI B RE, WE 1,

©

A.Z5 40 ;B ~ D, HE F 1 (50,100,300 mg-kg ') 4H
Bl RFEMNARBEALAESHHIE(HE, x400)
Fig. 1 Effect of gardenoside on kidney morphology in rats( HE, x400)

2.4 HEF xR BRI KIM-1, NGAL 7K - i) 5 i
HIER A H G T3 300 mg-kg ™ 41R K KIM-1
KT ZEFHE (P <0.01) ;48 F1F 100,50 mg- kg ™'
Y1) PR KIM-1 K SF-J6 B 8 A8 4k . #E 7 1 50 mg-
kg "M R NGAL /K F & 2% JH & (P < 0.01),300
mg-kg A NGAL KF I B Ak, W& 3,
2.5 4G F 1 300 mg- kg4 XK BUR W KIM-1,
NGAL K520 HEF4F 300 mg-kg " 417 6 H K
Brh A 5 AR MR KIM-1 K F 4525 (1 40 (8
B (Y T AH 3B L) s 4 BRI
() KIM-1 7K 53K 3] 55 ({4 3E R 7 f5 0L . 300
mg-kg 41 6 LR HA 3 HARAIREK NGAL K-
B A BE W] B (d 50% ) ik B as
SEYE I S F5 0L o NGAL /K SER iy 3 Ho R, H
KIM-1 7K -t 5 25 40 5, 35958 3128 (Ul -3 7 1%
120 -

®3 |FEMNKRRKRK KIM-1,NGAL K FHFM (2 £5,n=6)
Table 3 Effect of gardenoside on urine KIM-1 and NGAL levels in

rats(¥ +s,n=6) pg- L7
2150 F i/ mg-kg ™! KIM-1 NGAL
251 - 0.383 +0.092 11.625 £1.466
50 0.519 £0.253 18.385 +3.793"
100 0.530 0. 157 11.184 £2.747
300 3.805 £2.100")  52.743 +35.004

DAL g G Bl ega Aol U, 45 THE 14 )5 , B HEw
A BCAR B R BRI R W KIM-1 7KSF 6 AR B 336,
Hoh gy KRR NGAL K-l . Wk 4.

®4 EFHEHHEE KIM-1,NGAL Kk F t i

Table 4 Comparison of urine KIM-1 and NGAL levels in rats of
high dose gardenoside group

KIM-1 NGAL o
Zﬁfz s/ RE */’E;j w0/ R */’ng i
pe L™ pgL pe L' pgL i fi
1 0. 344 1.332 3.7 10.439 10.392 0.8 +
2 0.329 6.679 18.4 9.707 8. 766 0.7 +
3 0.530 0. 681 1.9 19.773 19.401 1.5 +
4 0.411 2.678 7.4 12.581 84.039 6.5 +H
5 0.260 3.235 8.9 12.320 78.857 6.1 H
6 0.301 5.103 14.1 13.080 71.029 5.5 H

e LA R4 R DL B SR BB s+ DN AN B R R i
fic R A B 0 B W BN A A R b Ak B R, A ik,
i 41 B VR A
3 itig

250G F A I R L2 T, o g — i
THGIE AL 35 PO O BT, 3 BT R VR i $
B HE TR AR 4 R . BIAARR
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B H BN 6 ~ 10 g, — MR U A8 1E & 7 2t 308 Py
PEUEAE FHAE T Mo 22 4o SR T3 4F ke A IR 52 7%
WE T MK S AME T 1 A — i B AT S 48 T
X U LT 3 R — R AR SR BE T X
I 4 57 Y LA B 3 B O 28 P % 3 ik o R T A

KIM-1 1 NGAL J2 U5 4F 3k & R ) 155 ik 453 445 . 30
PRAEY . KIM-1 R AETE T 5 WS st /NG b e 240 1
1B JEORE R A, L 40 i Ak 8 E R 4 R K A
(MMPs) {78 FH R T 54 A S 7T 4tk - BE R A 4
A IEHEA SR . KIM-1 76 200 B 4500 1 1 /N 1
B A0 B F G 2 3, e S I DA AR, o A 0
PEROURE R R s Prozialeck 45" HLAR TR B R
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