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Single high-dose versus multiple low-dose streptozotocin for
inducing diabetic nephropathy in C57BL/6J mice

LENG Changlong, PI Mingshan, GONG Xiaokang "
( Wuhan Institute of Biomedical Sciences, Jianghan University, Wuhan 430000, China)

[ Abstract]  Objective To explore the optimal method of producing a streptozotocin-induced diabetic nephropathy
C57BL/6 mice model by investigating a molded rate of single high-dose and multiple low-dose streptozotocin injections.
Methods Male C57BL/6] mice (n=48) were randomly divided into three groups: the normal group and two diabetic
nephropathy groups. Mice in one model group ( the single high-dose group) were intraperitoneally administered 150 mg/kg
streptozotocin after having a high fat/high sucrose diet. The other model group ( the multiple low-dose group) was

intraperitoneally administered 50 mg/kg streptozotocin for 4 consecutive days after having a high fat/high sucrose diet. The
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fasting blood glucose levels, body weight, water intake, 24 h urine protein, renal function and renal pathological changes of

the three groups were measured. Results

The body weight of the single high-dose group increased stably after

streptozotocin injection, while the body weight of the multiple low-dose group decreased by inches after streptozotocin

injection. Moreover, the fasting blood glucose levels, water intake and 24 h urine protein increased stably in the multiple

low-dose group from week 2 to week 10.The levels of fasting blood glucose, 24 h urine protein, total cholesterol,

triglycerides, low density lipoprotein, serum creatinine, blood urea nitrogen and kidney/body weight ratio were significantly

higher in the multiple low-dose group than in the single high-dose group (P<0.05) and the change in pathology was

apparent. Conclusions The multiple low-dose streptozotocin injection protocol is a reasonable method for inducing mouse

diabetic nephropathy.
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Figure 1 Change of body weight in each group

before and after modeling
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Figure 2 Change of fasting blood glucose in each

group before and after modeling
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Figure 3 Change of water intake in each group
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Figure 4 Change of 24 h urine protein in each group
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Figure 5 Histological observation of kidney tissues in each group

DN FEfGR N E 2 —, 2% AR WA 45
Pt T 2 AUHE BRI 5 0 K BB AR I 3, e A v s
AT BOME PR v 5 s R BT Ay Bk A o ot RN R A
JEE R AR AR, B R E8CE /NERIE AL, g 2
PAEAXT T, CSTBL/6] /N R AT HE 3 A0k A 2
TRDHE PR 5 PR 1) 1930 38 2 /B, AT ob/ob 8%
55 XTI W7 5 s T v A R R, AR
5 LA CSTBL/6) /N BRAE 586 4, i e R H
Wi R IR 5 1 B 5 AL, SR 5 TS STZ 515&
B M AZ 40T 175 R TE BUE PRI ISR | 76 I BE i | 4k
SEME S = BR m IR, KRR T DN [ A A 1]
T WF5E B STZ (150 it 15 168 5 i 401 4 A 3 22
BAYIEARSE STZ i KW/ NS sET-
FUHE LN A SR A ACHIFIE 1 8 150 mg/kg
50 mg/kg STZ 43 I HEAT B R R 7 s 10 5 e %2
URHESE/N R i s e S ST, DN B 25 5 i s
Tz B 7 X 1 B 4SS 0 20 /N LA TR PR R &2 ok
L RE N SR IRORE AR . BRI R i 2 N
ZUNRI R AAE STZ VERH S B2 4 i 25 1 M b 53531

4 20. 54 mmol/L Fl 15. 64 mmol/L, 10 J& i Ifi K 43+
514 13,75 mmol/L Al 18. 30 mmol/L, X 2E4E i3
BB YR R i STZ {3 5 ml /0N B I 7K ST P ek
Fhi (AR PER 22, BB SC 00 (0 HEAT | 7K 25
H TR T 2200/ N STZ 14 54 /0N BRI it b /K
P& S HRES L I — H AR E R R KO
AR IR & 27 R I AR, R T
PRI B I S i — W o B s (= A7  sE g X
/NERL 24 h PREE A R SEAT S A W I & B, VO STZ
J& , BRI 24 h JREAFFEE LT 25 6 G
FHUR TR, i 2 /N a A /N BROR B AR 22 T,
TESE 10 AL UONFIE4 24 h JREEH W8 THK
KFNEAH , 810 JAUG , 200N B 2 i i HLEF 7K
KB R O s TR ORI = A, SR 2 IR
T2/ D RE A 0 Tl b 2 BT A RN ] BT
FYEAL IR PRI B U ) B LR AR B
PAS Jefd 1 7R, BRI KR 2t 2 ' /N BR R B A% B
A A ARG £ ) el A AN BURY T 22 /N T A
ZHZH O PR BT . R sk



118 rp [ A PR 2 A ks 2021 4F 9 A 31 555 9 Chin J Comp Med, September 2021, Vol. 31,No. 9

YR R AT AL | R A B AR K A A A i 2
WaZ B/NBR B /NE R AR R . AR PE Mogensen
XF DN A bR e B KR 4/ BRE D 5k
DN () T3, Z /Nl /N RGES DN i T, ik
SEIL R A T BRI S 4 STZ, 20/
H 4 STZ X C57BL/6] /I B i A i 5 40 43 5
LT

W B S M e L IR N R |2 AN
RS STZ W77 k346815 & CSTBL/6] /ML DN,
BRGS0 U/ N R i R S O VA A L, R
fAT o, 25 /N A /N BB B R R, SE T R 8
1o, U B AR, AR AT Bl iR B K, A /N BT
BT IE 2R B K, 22 /N i i 2 A
NIVAESEN= = 50 G AN = 7 Y (A 1B P
5 A A iR LA A DN R Tk

S 3k

[ 1] Sun H, Yuan Y, Sun ZL. Cholesterol contributes to diabetic
nephropathy through SCAP-SREBP-2 pathway [ J]. Int J
Endocrinol, 2013, 2013 592-576.

(2] SRmEZF, B4R, BOCH HENRA B O8R5 R R
RSy RRUEMEREAY ()], hE HOR R 2R 2k, 2014, 24
(4). 8-12.

[ 3] RIS%E, BN, 25°F. BEDRE R S R s et et e (7).
T E 2 HAE A, 2008, 24(7) ; 845-848.

[4] &5, KE, REM. LRMEEEIRAE RS AR /DB R
PSRBT Tt e [J]. P R AR, 2009, 19
(3): 80-82.

[ 5] Ryu HH, Kim HL. Therapeutic effects of epigallocatechin gallate
on streptozotocin-induced diabetic nephropathy in mice [ J].
Kidney Res Clin Pract, 2012, 31(2); A45.

[ 61 0w, BRE, s, 45 R8T R AR & B Ik o 3R i/
B2 RUBH RS [J]. v [ EL R R 24408, 2010, 20(3)
35-38.

[ 7] Jiang T, Huang Z, Lin Y, et al. The protective role of Nrf2 in
streptozotocin-induced  diabetic nephropathy [ J ]. Diabetes,
2010, 59(4) : 850-860.

[ 8] ¥WingE, BEM, B, % MR XESEGHRAER

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

S 2 ADEROR R BRI B R (1], P R R AR 2R
2011, 21(1): 80-82.

Elsner M, Guldbakke B, Tiedge M, et al. Relative importance of
transport and alkylation for pancreatic beta-cell toxicity of
streptozotocin [ J]. Diabetologia, 2000, 43(12) . 1528-1533.
2, BHRe, IR AREIKE A Y 2 BU IR B
PR BRI L [J]. A E B AR, 2013, 34(8): 2179
-2181.

Lillioja S, Mott DM, Spraul M, et al. Insulin resistance and
insulin secretory dysfunction as precursors of non-insulin-
dependent diabetes mellitus: Prospective studies of Pima Indians
[J]. N Engl J Med, 2013, 329(27) : 1988-1992.
Rebuffé-Scrive M, Surwit R, Feinglos M, et al. Regional fat
distribution and metabolism in a new mouse model ( C57BL/6])
of non-insulin-dependent diabetes mellitus [ J]. Metabolism,
1993, 42(11) . 1405-1409.

VR, REE, EBMH, 5. BRI R & X C57TBL/6J /)
SRR IR S A R A SR [T ] AR BRI A%, 2009, 9
(1):24-26.

Inada A, Kanamori H, Arai H, et al. A model for diabetic
nephropathy; advantages of the inducible ¢cAMP early repressor
transgenic mouse over the streptozotocin-induced diabetic mouse
[J]. J Cell Physiol, 2010, 215(2) . 383-391.

Lv Z, Hu M, Fan M, et al. Podocyte-specific Racl deficiency
ameliorates podocyte damage and proteinuria in STZ-induced
diabetic nephropathy in mice [J]. Cell Death Dis, 2018, 9
(3): 342.

FAPAR , R, 7 A00RT, S5, PR /DN BB /N ER 0L
5 VEGE BB 5E (1], o ERELA #GR, 2012, 28
(2): 358-361.

Vogt L, Roelofs JJ. Introduction to pathogenetic mechanisms of
diabetic nephropathy: pathophysiology and clinical aspects [ M].
USA ; Diabetic Nephropathy, 2019.

Mason RM, Wahab NA. Extracellular matrix metabolism in
diabetic nephropathy [ J]. J Am Soc Nephrol, 2003, 14(5):
1358-1373.

Mogensen CE, Schmitz A, Christensen CK. Comparative renal
pathophysiology relevant to IDDM and NIDDM patients [ J].
Diabetes Metab Rev, 1988, 4(5) . 453-483.

( %= B #3)2020-10-05



