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W 2% B RE B R . W 24 RR Ak

ALy ok 7 2R 5 SR R B TR i O B Y PR
o HEV BRSO B, E R LIRNA
("FMEAKRFHFAFZFR, AL 230032;° ZHREAKRFH ZWEERSFH, 40 230032)

WE BHM WEMAAFEFE T EZE(VCM) g SD KR 2 M E 505 (AKD) BRI 7 vk KL . ik 6 JAiRiErE
SD K RFAPLA N 4 41, IEH X B (NC) 41 . VCM (200,400 ,600) mg/kg 41 ; MEHE G425 1 tk/d, 782 7 ds Rl R BRI PR 2 A
(BUN) JILEF( Cre) /K- BUB IEFR ., 715 B EL s B AU U E AT HE J2 PAS e J6e F LA B IR BRI G RE I, SR WG
VCM F A3, 4% 7004 21 K BLUALIE BUN FI Cre 7K 2 FH i a3 (F =3.85,P <0.05;F=9.02,P <0.01) , H. VCM 600 mg/kg
25 VCM (200 .400) mg/kg ZAH L Cre KV f i, ZRBEA G L (P <0.01,P <0.05) . FfiZ VCM 5 & 5, 4577 &
R AT 2 TR (F =54.81,P <0.01) , B R EMEALLE BT (F=11.13,F =14.43 3 P <0.01), H VCM 600
mg/kg 415 VCM (200 ,400) mg/kg ZAH LL , KRR B A VBRI ZE R A ST E L (P <0.01,P <0.05) . HE Qa1
PAS Jefa iR, 25 i 41 S /NG AR R AR BE B 405 , Bl VM S HRE R3S 0, B 405 7743 T (F = 105. 80, F =28. 89,3 P <
0.01), H VCM 600 mg/kg 21 ' /NE T Kz 20 v5 il 8 RO KA R ™ . 4538 VCM 600 mg/kg LA 1 W/ d i 4E
7 d JE ST RIS S K B AKT ST

KB DML SRR Bk T R KRR

FE4EE R 965.1
XEERER A XEHS 1000 - 1492(2025)06 — 1030 - 06
doi:10. 19405/j. enki. issn1000 — 1492. 2025. 06. 008

S P45 (acute kidney injury, AKI) J&—28
RIRFE JFEAE i B AR IRV , AR E R A
Ih, QA ek At DA B~ Tl R
(vancomycin, VCM) J& — Bl IR S 142 K, 76 I R
Hh ST TR T R AP PR 4 0 5 2 IR R N R
HEER A S R P FAE Y, (I, VCM R ik
B 2G5 R B R DU SR T R R e 2
AN BN, 7 ) AT — s R R B BRI il PR
B o FURT, S AHOGRTSE X VEM 51 Y AKI
ASZ I R AT IR AT, SR, D T 2
% 2 % B #i 1% ( vancomycin-acute kidney injury, V-
AKT) 58 1) 2R G IF 5T A SCHR I IE , V-AKT & AR
R, R A W AR AT L)y i DR 4 4 2 B At
PEARIE NS, ZWF 58 R R RS T 23 A [m) 71 2
VCM fill#& AKT BRI AS [F] 7 i VEM il %5 AKI

2025 -05 - 10 2k

RGO LR B ARSI TR (445 :2023507020003 ) 5 2L
BER A5 = Wb = e Al 5 W PR 5 PRI 5T B TR 3
B LI Si'5 :2022s(y016)

(i PO S O 1 R ) S oY
£ ORI AR, B AEH , E-mail ;. wang-
chun@ ahmu. edu. cn;
W, 55, FARZ500, A5+ A= 500, 58 15 1E &, E-mail
zcandxbf@ 163. com

BRI 22 5, NS FI5E 3% V-AKT AR S (I T 4K
/8

1 #MR5ET=®

1.1 ##

1.1.1 s23&sh4  SD KE 23 H, Mk, 6 Rk, &
it (180 +20) g, V& A 2%, W B b 5t 3 DA A= ) 4
ARA R A [ SCXK(51)2019-0010 |, fa] 57 BR55 : ik
J¥ 20 ~25 C AR EE (55 +5) % , LR 37,
HHIRE, 12 h B, LR FNE N PERSE 7 d,
W 2258 HRIE R R F S W) SE R AR PR A 2t
it (%5 : PZ-2023-021) .

1.1.2 £ &XA5ME  VOM BRI H R
T 5 A 2 A PR 2 D ik A A= 3 ER 7K Sk 0. 05
mg/ L Y5 7% F ; TR Z A (blood urea nitrogen, BUN)
5 JILEF (creatinine, Cre) 1247 & W4 B R 58 @84 Y
TRRHFTRIIT 34 % 22 5 W (G ] Y 20 21 W) T
H AL B A W HEORA B A 5 ELx 808 bR (36
[ BioTek /A7) ;Sigma 3 ~30 KS %y &5 802 i B
OHL(SEE Sigma 24 7]) o

1.2 7%

1.2.1 #hha@58AHE  HIEEEHLR NC
24 . VCM (200,400 .600) mg/kg 2H, NC 245 HE,H
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RANEAHEEA 6 H o SR A I T 5 Y 7 i A, 5
HZA25RI K BUFEEE, NC 4145 TS A UK, &
FIEALL T WR/d AR VO, %227 d, fir
A KRR LA W 4E R DR R SR, A gE R koK
1.2.2 BA KRBT HUBE BRI S IR FE R i, 2
h,FEJGHCE T 4 CE.OHLFLL 3 000 r/min 2.0 10
min, JUALEARSER B, O, A 3R K st , BB
AL IR AR T 247K 43 I D B R4 B B A e
T4 % ZRWRERE , &ML AR, 725 2 - 80
CUFRGRAE#

1.2.3  feiF P BUN Cre K-Fm2 2240 KEORIK
45224 h J5 R AR BUIRBER M3, L 3 000 r /min
B0 10 min, 7385 ML , M) & 07 A I L v
BUN . Cre & £ /K¥-,

1.2.4 RAKHRLE T SCRETRNBOR R
JUE, A= R K e, BRGNS, FREE D SR, il R
R BB GV (g) (ZE P it 2 ) 5 R BRUA
Bt (o) R L BRI = RV IESE (g)/
FAR R BUA BT i (g) x 100 %

1.2.5 AR BEFAE LABE T4 % ZRPER
SE 24 h, AT UTR (4 wm) IR RETRAKS - B
21 Y148, ( hematoxylin-eosin staining, HE) Fl3d iR s
FeYu{h, (periodic acid-Schiff stain, PAS) , WiiE T
WG JIEAH 22 IR 2527 A8 Ak, I 00 6 U g LR A 7
g3 BERUI R BEAL 3 SR PR ERiELLE /NS B
B A T IAAE MR A i v R AT e
G IR b A 5 AR5 1T BR300 43 () 51
I (<25% )2 53y (26% ~50% ) ;3 43 (51% ~
75% ) ;4 53 ( >T75% )

1.3 Zeit# 438 SRA] SPSS 22. 0 Hf kAT £k
GINT L A SEB BRI 20 + PRERE (v £5) R
7 s R R R 5 22 73 7 ( One-way ANOVA) 172
A TR] BE F AL, SR g5/ 25 1k 22 5 (LSD) A6 55 i
AR L8, DL P <0. 05 FoRERAB G itHE X,

2 HR

2.1 KRREHFER—MBER FHARBMEFEN
100% . NC A KREBALS A BRIER
HRLF s VEM 200 me/kg 2R B5 5 NC 41K /AR
FCILF- B4 224k VEM 400 mg/kg 413853 K BUT i
HH B B b B s R IR S A VEM 600
mg/kg ZR B BLS 17 040 FLME  BARIR KR
YR K2 o

2.2 KRME®H BUN # Cre FjKERZE KM

I3 BUN 5 Cre 7K-F-Bf VCM F1) 5 35 KT 5, 25
SHESI B X (F=3.85,P<0.05;F=9.02,P <
0.01) , KBS VCM B9 K ™ A8 T B2 /Y 25 9 1
AKL, P LEAZE R B, 5 NC 408 E, VEM (400
600) mg/kg ZH Ifi. F* BUN /K Fh & (1 =2.44, P <
0.05;:=3.31,P<0.01) ;5 NC 4140, VCM (400 .
600) mg/kg 4 [fi. 1 Cre KT (1 =2.42,P <
0.05;:=4.97,P <0.01), H VCM 600 mg/kg 415
VCM (200,400 ) mg/kg 41 AH [, Cre 7KV f5 iy, 22 5+
BB X (1 =3.71,P<0.0l;:=2.67,P <
0.05), Wik1,

F1 LAARMiEH BUN.Cre KEMUELER(n=5~6,x%s)
Tab.1 Test results of BUN and Cre levels in serum

of rats in each group (n=5-6,x +5s)

Groups BUN( mmol/L) Cre( wmol/L)

NC 7.08 £0.96 35.87 £5.00

VCM 200 mg/kg 13.25 £3.69 52.96 £14.12

VCM 400 mg/kg 14.97 £2.77* 64.83+£11.94~

VCM 600 mg/kg 17.75+9.27** 95.24 +33,44* *£0#

*P<0.05, **P<0.01 vs NC group; “*P <0.01 »s VCM 200
mg/kg group; *P <0.05 vs VCM 400 mg/kg group.

2.3 KER@FREREMHLE 5 NC 41/, %555
AR BRI VOM 33 55 751 o0 1 T 52 7 o 3
(F=54.81,P<0.01),'5 R MBI LEE VCM 3
SRR E T (F =11.13,F = 14. 43,1y
P<0.01), 25 BAGIH»E L, PINEERE
77,5 NC 41 H., VEM (400,600 ) mg/kg 41 B4
Jh P (1 =6.58,P <0.05;t=10.68,P <0.01),
VCM (200 .400) mg/kg 215 VCM 600 mg/kg 2 {4 i
HEREGI2EE X (1=10.60, P<0.01;:=4.30,
P <0.05) ;5 NC 4 %%, VCM (400,600 ) mg/kg 2
B a EE (1 =2.87,P <0.05;:=5.37,P <0.01),
VCM (200 .400) mg/kg 415 VCM 600 mg/kg 21 ¥
FHEERERITFE X (1=4.32,P<0.01;¢ =
2.61,P <0.05) ;5 NC 41 lb#¢, VCM (400,600 ) mg/
kg 2R T (1 =2.66,P <0.05;:=5.90,P <
0.01),VCM (200 .400) mg/kg 415 VCM 600 mg/kg
HE K2R AR EE L (1=5.34,P <0.01;1 =
3.40,P<0.05), W2,

2.4 KERBHLARESMNE NC TG IER,
FI DG s VEM 200 mg/kg 2H B JIEB {472 1% ; VEM
400 mg/kg 215 JE 21 €5, 52 v A €0 HL R 43 B U ok K
VCM 600 mg/kg 21 "B JIE 25 €5, & 11, MG TGO , B IR K
i, VEM 600 mg/kg 2H K KU I HE B S i) 19
FR. WA T,
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1 ZFEAXREBHEAA[ENRELE
Fig.1 Pathological changes of renal tissue in each group
a: NC group; b: VCM 200 mg/kg group; ¢: VCM 400 mg/kg group; d: VCM 600 mg/kg group.

K2 SHARBRE.BLEREBEEBER (n=5~6,x2s)
Tab.2 Body weight, total kidney weight and kidney body ratio

of rats in each group (n=5-6,x +5)

Weight Total kidney Kidney body
Groups
(g) weight (g) ratio (% )
NC 272.94 £5.43 1.88+£0.06 0.69 +0.02
VCM 200 mg/kg 268. 18 £18.45 2.70£0.28 1.01£0.08
VCM 400 mg/kg 218,60 £8.60 * & 3.79£1.03" 1.740.50

VCM 600 mg/kg 184.75 1639 * * A 4% 5.4541.85% *28% 302 x1.16* *44%

*P<0.05, **P<0.01 vs NC group; 2P <0.05, #2P<0.01
vs VCM 200 mg/kg group; *P <0.05 vs VCM 400 mg/kg group.

2.5 KRBREMFEMET HE JLEFH PAS Qs
RN (B 2A B) ,NC 4K RS HEUE B WM o8
H To4i43 ; VEM 200 me/kg 2H ' 2H A7 TR B 25 3
A AR DL R RSN T2 5 VEM 400 mg/kg 2H A L
AR /INE T R 20 S B B A AR | RE AN
A S BB 15 VEM 600 mg/ kg 2H B /NE 1 B2 4
™ B AR R AT L BN B R A
AL DLREA IR . X HE J2 PAS et 25 kAT H
PR ERE S, PEJMELBE VCM 71 & 38 i T s (F
=105.80, F =28.89,# P <0.01), PE4r2E 5 WA
2C.D.

3 i

AKT 2l PR WY f& T, B B 259 Lk i/
FHRETEADI; 5 e 7 1M L [R) A i, AKT Y =R %
WP, R B A2 2 AKL 18% ~ 40%
VCM 25 22 BN T R4 19 18 2590 , i PR B o
AKT 2 HAT] 20 EEIEH . R I A 2L
V-AKT RS 25, Dl R o V-AKT (387 S s o7
FEAACHERAT T . 2590155 5 AKT & A, Ho#
VRS, JRI 30 6, (HL AT B8 T 15 56 42 S Wl K 55 B 4
oL, BUDBATEVE R S B Vi st 5 . A H VEM
S AKT 7 KRR A AL Z AL, 0B e
e E AR S A PR HR , L AT ERLATL ) AR
RERIA TR, N 3 2E5@ 1 518 DNA 51 45
20 M IO TS N S B /N B, R SR
JNEIRBE (acute tubular necrosis, ATN) Y Jiif V-AKI
M5 25 W A B U % R 2R RN B N P Ak BEL ZE A
K, BRI Ny ATN F S 8] 5 B R (allergic tu-
bulo-interstitial nephritis, ATIN) , H 7] fEf 4 VCM
MISCRERIE AL o Tk 2822 5 I R b X6 33 1 il
255 1 B B 45 05 B2 W FIG T SR L 23 BIr A
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Fig.2 Renal pathological changes and renal injury scores in each group

A. HE staining of rat kidney x400; B. PAS staining of rat kidney x400; C. HE staining renal injury score of rat kidney; D PAS staining renal
injury score of rat kidney; a: NC group; b: VCM 200 mg/kg group; c¢; VCM 400 mg/kg group; d; VCM 600 mg/kg group; *“ P <0.05, ** P <0.01
vs NC group; 2P <0.05 vs VCM 200 mg/kg group; *P <0.05 vs VCM 400 mg/kg group.

[ EARIEIE T AKD & —Fh g By {H V-AKI
TR Ry T A MR L . il an, V-AKI 2
RURT DUULEE 201 PRI 4] 7 & DL ) ATN 1 VEM A 56
ERITE B RAAIE , H 3 3230 T PR W i e AE E Al
KMEBF B, X T WE I 54 2R 5 B AL A B
TR R A R

VCM 3= 280 o B /INERUE o R0 B /INE 53 W HE
V-AKI [ A5 ZRE R, B KA EMH K
JEAR A B2 S DA B A
V-AKI A GE¥6 M Z o3 FHLE o SR A 3 B e pn
PRI RE RS R4 S 98 T2, J& V-AKT f49 FBEHLH, 3
SR PR R 47 00 TT Lg% V-AKT Y, VeM
PEGE Ui B /NE ARG , 2 RISCA AL B B Ak , 384 45
THAEF ATP ¥ B2, 2 iR & W0 FN i PR 4L, DT S
BB T B B A5 A 40 R T 5 Ak, VM 3B Tl 5
A2 T 4 A 5 AR & R 5 1 B RMAR R G B

5230 ATIN; VCM 5 Tamm-Horsfal 35 H T2 1% /9 & 7Y
B V-AKD [ — A EZEHLH" . &5, VCM
TE B /INE A 1 SR AR BRI T e B i 22
F18) T I 200 ) 32 2 AR RBE D, DTG 532 i ' /N8 ) O
WEEMAIIIRE ™ o T V-AKT B4 FHLH, Aok
B — DT LB

V-AKT A P 5258 K 22 5% JH R BlURE) A 1 O Bl
RN MERCR & G, i T MERCR R B iR
ROR AT RE 2 0] SEBG 45 R g i, At e A SD
REIATER, B iR VM LRGSR B 1Y
I FEEAN R RN, SCHRHE B BTk A7 VEM IR
THGIE 4 ~17 d, B HZ5 S5 d J5 VCM k& T 0E
WAL DRI R 7 d,7 d R BRI ik
SR AN B T REFE 5 , 45 R RS Ao X T8
IHAREIEH B, VOM B MU0 ot 2 o/ d 5 B SRS
Y, 1l R0 606 50 B (25 ~ 30 mg/kg)
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TR I 8 AR A I 24 4 U B 5 A VR R R v, AKTD
fR) AR ol , HAS M =20 we/ml I AKIT f % 4=
R ETE T o MR AKT E SL( Cre THis i id FE Al
H/ 1.5 65 &% L b, ELOA el 24 e o i & A=
FE7 d LIAMS) RS 22 5 (YW UR R E A ) 5
i 521 22 5 (25t 52 PR ), WF 5% 5 7l ol
200,400,600 mg/ (kg « d) qdo Hi Al AR R 5
o AR R B B B, R BR300t b R R0 S 29 Oy
6. 17 , W58 B0 R 73 5 A S R B Ja iy 1 % .2
FEFT3 Ao LIS bR BB 1O, 4% 2H K B SE 5y
0,VCM 200 mg/kg ZH B3 33. 3% , VCM 400 mg/
ke 41 A% % 66.7% , VCM 600 mg/kg 40 i i 2%
100% .,

BUN . Cre iy B4 143 (1) A% Ge 48 A , LA S B VB ik ™
HZ WA E DR GR R . 45 R R, 4R
1% BUN 55 Cre /K F-BE VCM 5 3t 15 i 75, B
VCM 600 mg/kg 41 Cre 7K V- & 2 & F HoAth 4% 71
N iz R T T AKT A H RGOSR
2L WL K B, VEM 600 me/kg 2H K Bl 5 B AKI
HRRAE . 5 NC 4AH L, VEM 600 me/kg 41 K Bl A4
Joi S R AR R E R B R kiR ROt B
VCM 600 mg/kg 2 K R B S RS
Hopth 25 A 2l 22 5 A G i 2% 7 L, HE J PAS %t
{6 58 78 VCM 600 mg/kg £ K B AE B & 461 475, HE
5 PAS B BREE Ay 3. 44 53,28, & %
SEAGIEE L, WNEBRBEHEE, V-AKT R
FI R AAAE o

g5 TR, 457 SD K 600 mg/kg VCM Jiff i
VRS 7 d AT SO ST V-AKT B T TG
(77 T B IR 9T V-AKT, J5 28 0] i — 0 BF oY V-
AKT A AERLH], BRFR HHA A B E YIRS
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Evaluation of acute kidney injury model in rats induced

by different doses of vancomycin
Ma Fei'” ,Deng Qinxiang'**,Shi Rui'*, Wang Chun',Xu Bingfa'”
('School of Pharmaceutical Sciences, Anhui Medical University, Hefei 230032 ;
*Dept of Pharmacy, The Third Affiliated Hospital of Anhui Medical University, Hefei 230032)

Abstract Objective To investigate the method and evaluation of using different doses of vancomycin (VCM) to
construct an acute kidney injury ( AKI) model in SD rats. Methods The 6-week-old male SD rats were randomly
divided into 4 groups: normal control (NC) group, VCM (200, 400, 600) mg/kg group. The drug was given by
intraperitoneal injection once a day for 7 days. The levels of blood urea nitrogen (BUN) and creatinine ( Cre) were
detected. The kidney was weighed and the kidney body ratio was calculated. Renal tissue was stained with HE and
PAS, and the pathological injury of kidney was observed under light microscope. Results With the increase of
VCM dose, serum BUN and Cre levels in each dose group showed an upward trend ( F =3.85, P <0.05; F =
9.02, P<0.01). Compared with the VCM (200, 400) mg/kg groups, the Cre level in the VCM 600 mg/kg
group was the highest, with statistically significant differences (P <0.01, P <0.05). As the VCM dose in-
creased, body weight of rats in each dose group decreased (F =54.81, P <0.01), while total kidney weight and
kidney body ratio increased (F =11.13, F =14.43, both P <0.01). Significant statistically differences (P <
0.01, P <0.05)were observed in body weight, total kidney weight and kidney body ratio between the VCM 600
mg/kg group and the VCM (200, 400) mg/kg groups. HE staining and PAS staining showed that renal tubules in
each dose group were damaged to varying degrees. With the increase of VCM dose, the pathological score of kidney
injury increased (F =105.80, F =28.89, both P <0.01), and the pathological damage of renal tubular epithelial
cells such as shedding, swelling and cast formation was the most serious in VCM 600 mg/kg group. Conclusion
The AKI model in rats can be stably established by intraperitoneal injection of VCM at 600 mg/kg once a day for 7
days.

Key words acute kidney injury; animal model; nephrotoxicity ; vancomycin; dose; rat
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