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Streptozocin affects the hepatorenal function of type 1 diabetes mini-pigs

Tian Zhong, Cui Yong-chun, Li Kai, Li Ju-bo, Wang Kun, Tang Yue

State Key Laboratory of Cardiovascular Medicine, Fuwai Hospital, National Center for Cardiovascular
Disease, Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing 100037,
China

Abstract

BACKGROUND: It is an acknowledged method to establish type 1 diabetes models in mini-pigs with high
doses of streptozocin, but there are few reports about its influence on hepatorenal function of animals.

OBJECTIVE: To explore the effect of high-dose streptozocin on hepatorenal function in type 1 diabetes
mini-pigs.
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METHODS: Obama mini-pigs were randomly divided into control group and model group. Before and 10 and 30
minutes, 1, 2 and 4 hours, 1, 3 and 7 days after ear vein administration of sodium citrate or streptozocin, the blood
samples were obtained respectively, and used to dynamically monitor the fasting blood-glucose, C peptide and
insulin levels, and the hepatorenal function was examined. Glucose transporter protein 2 expression levels in
pancreas, liver and kidney were determined by Western blot.

RESULTS AND CONCLUSION: Since 24 hours after administration, fasting blood-glucose was increased
significantly in the model group and maintained at 17.7-20.1 mmol/L, while the C peptide and insulin levels were
decreased significantly. Compared with pre-administration, the total protein, alanine aminotransferase, aspartic
acid transaminase and creatinine levels were not changed significantly in the model group; urea nitrogen and
albumin levels were slightly decreased, but did not reach significant difference level; the blood uric acid was
significantly reduced (P < 0.05). Western blot results showed that the expressions of glucose transporter-2 of
pancreas, liver and renal basilar membrane cells in the model group were significantly lower than those in the
control group. One-time high-dose streptozocin injection can establish the mini-pig model of type 1 diabetes
successfully, and has no significant influence on the hepatorenal function.

Key Words: organ transplantation; basic experiment in organ transplantation; diabetes; type 1 diabetes; glucose
transporter-2; mini-pig; hepatorenal function; provincial grants-supported paper
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B, JH-GH AN B /)N L IS A0 P () 2R i 2 R e is
A28 AP, BRI A AR,
JOR A VR 25 2 A AT T R I 20 A 0 B Dh e S ?
H 11 3 o AH SR IE .

DRI, SIS0 o U AR S vt 7 B R e 1 3R
JTEFE ST /NRURE R PRI, PRI IR 1A BT 20 2L
P IR AT B B AR T, AT EE— 20 ) W] e o s A
TSR LA TERI TSP, DBl b Al BT 4 (1 Aot >2
£, WORBE BRI A AR GBI SR IO A2 . HER 14
Hhi o

1 MEFTFE

Wit XHE, shsi.

A E) Rt 72012410 55201341 A =
SRRt B A O LB R e S ) S rh AT

LS

AR NEL RS A PR AR B B E B 5 R AR

Main reagents and instruments:
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SRR (T AL s 0Ts PR W) B,

Fik:

0.1 mol//L #TH5BRSNARIECH: FTAE IR 2.1 g INARZE
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BN T RRBOE SRR FEH T 0.1 mol/L Frig i
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Shy 0 5 FEE TR R /DA 5 S 4 i i 2 B e s el
2 MFRILE, HAAET dWIRA LN, LEShRRIEIR
AT, MEREERARS % 10%KCl 20-30 mL, X 5h4)
SETLEIRAE, R R R R X 22,
FREUFR, A& =1 PBS, HL2 i bl in A\ i
WIE 1 pg/L & ARG HIEk 50 U/mL kg, T
TERA AR AL K AR5y, B4 20 min Aty
(2 000-3 000 r/min), W4 LiF, FIH BCA &AWk M
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detection reagent (Pierce, Rockford, IL, USA):l
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(B)#HIKIAGT 50% M ZHE )G 1 h, X I FAE A2 2 ) Mk 35 7
BTV, AE 2 h A AL Y 2 K, (RS AL 47 2
PR AR

(CYSIIANIT 1 h, X RSP B 5 3 KPR PG
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Figure 1 Identification of the mini-pig model of type 1
diabetes
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AT Tl A ST A R R R A

2.3 AW IEBRAEARRGITE 5 Uil
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R S 77 REAG X AT P DI REST, SER I AAE 45 25 i AN
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21015, WK1,

3370

R BAREIIE 1 BN R RRE T Th e A A
Table 1 Examination of hepatorenal function of mini-pig model
of type 1 diabetes
Xof HE 4L
TH EHE
i) 45257 d
1B I (g/L) 68.35.5 71.016.1 60-80
& F(glL) 38.64.2 40.243.3 35-55
WRRE S 543.4+45.6 483.4458.3 16.7-666.8
(nkat/L)
RINEAR R 396.7+188.4  383.4+123.0  16.7-666.8
% (nkat/L)
WUEF(umol/L) 64.2+12.4 73.4412.2 44-133
JRZE % (mmol/lL) 5.9+1.1 43413 2.86-7.90
SR (umol/L) 205+35.6 197.3+16.2 148.8-416.5
TR
T H EHE
i) a7 d
144 25 F1(g/L) 66.36.3 61.0£6.5 60-80
15 1(g/L) 36.6+4.3 20.2+3.5° 35-55
W R I 555.1+48.3 516.8+61.7 16.7-666.8
(nkat/L)
RITEEIREHE 430.1£205.1  400.1%126.7  16.7-666.8
% (nkat/L)
JULEF (umol/L) 66.2+13.4 75.4+15.2 44-133
JRFE % (mmol/L) 4.9+15 2.3+1.1 2.86-7.90
SR (umol/L) 195.2+37.6 17.348.2° 148.8-416.5
Hehghhitei, P <0.01.
45T 150 mglkg BENRIE S 7 d, BIBRLLAN JR R 7K ST 4 24 5 FRAEE
29 10 i, HALFE DhBefaba o S48k, UE W] — VR bk S v )
B R A/ T 3 A /N TR PR AT %o T B TR 5

2.4 BB AR IRIRB AL T REFa B AR
Mo R AR E R G2F A e kik USRI/
TORE IR B AN R AT AR /N i e IS 4 Mt 7 7 B i
W28 A RIANE DL, AR 4 ifn PR R AR 1 T BE AL
il 2643 R X IR LRSS IR 20 /N TR i R J . AT I
FEF Rz 22, Tlidwestern blot)y 2K I H: v 45 44 bl
I 2 A M RIB KT

SURME2PR, @251, BEMRVE B R AL EIAL /N
R AR U LF I A B e ie A2 A RE, Bl
JBIRBAN M SR B IR, R ARIB WA s R
H2EEARBE T, WE2A. SBRIRAZIELE, X R4l
TR T 0 R /0 J 4 M 2 i e e R 28
FRIE LD B, 2 R B 2% AR P # 4 Bl e ds
WAQEATIRERE, WK2B, C.
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B: AL

AR .y - — — — =~ 62000

R ~ x 62 000

GAPDH T — — S— — — 0 ()))

C: B/NE R

GAPDH: [ yili 1 -3- 1 12 /i 0 ¥ (gly ceraldehyde-3-phosphate
dehydrogenase )% . PIG 1-6 T5/NURE %Sl 1-6.

VEs SAIRALLLE, BURAUBR(A). BFB)A N IR IR
O(CYHI A 36 25 11 2 1B b B0 5 B — R
S AR BE R T S NV R B, WD B NI T 2%
SEREWIR, SRR EE (1 2 ROAM.

Bl 2 A SO IR BB IR B AN HIVERN B /N A T 5
N HIZRE IS E A 2 mAMRIL
Figure 2 Expression of glucose transporter-2 of pancreas,

liver and renal basilar membrane cells in mini-pig
models of type 1 diabetes
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PRS2 T11.1 mmol/L, 2 hJg A& REMK S % 25 I iR
TP T B I 28 R C KA v N 4 W S R AR R R AR AT
] SO, W ASE TR 241 Jig I B i 73 b JB B 25 AN C Ik Tl g
REZEI/ N

B By BT B R B AL L BE I 28 g b, CHEX
PRIEERK, E s 3 AT DR A AT AR - 2
TR RIRAMYE, R T IB R
FA A TIICHK, =3 LAAE RO AT WOk
IF RN R B M A, HCHRAT LR,
PR WIBRR R AW W RO, WG AR CIk AT B
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VI S B L 53t Th it RIS (2 W A V7 R
AR o ST s o /N 2R 2 7 Ak R 1 4
FALILR, e ACHK IR I SR EKF, 41 AL
JRIHSAE, BEHIERERT

vy 70 R B MR AV VR 3R T L R AT I 85 T 0 7
PERIPEOT, ATt e W M Ay ik i) 22 4= P ATR]
FEPE. f)a MR DhRER A 45 R AR W], LS E
NRMREIEH DN RITA IR M WUET KT
WETEHEH A, R E R R RS 2 RS A TR,
(H AR IE B AP AR TR D RES Kb UR TR K
HIEFEAMERA BEER . KRR AR R ™
Yo RPIIRRIAGNL, o SRR K e sh W i e
SRS )E A AR R I R v SER RS A 0 i AT
WS o ARG e, S AERPIE A R A IR
A PR PR B3 /N 8 7 BT EERRE AR Ak S 0 4 /N Bk it
IE, FENE IR

S B JOR Ve TR 3% A0 B /N R L B i R P P B
&, HCATRENUHIEAS: — B B 2 1 AR e is
W2 AR I A EN PN E SRR, AR
M, EAR AR, ANRE R I RE R LLYE
FEYIR K FeIs s o B NE B S B P E A BUR A iR
I ANBEAT R T, SX P& A I AN ATESR 2 TF . D
O A ) 1) 5 B PN DR /NS B 7 AR it P9 ) i

=.[39-40]
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Western blotgfi B, SRS, S5
PR AR AL U A PR 8 2R 1 20 (U R A R T Y, BEIR
P B PR AT N R 2, DR LB R B 4N 52
55 g PR . IV R R RIS R 1 28R kK
A D, U2 R T 2% RN, T I AR T
e O UV cods e I i PO D1 ) s e 7 2 P O T
ANEITEWC DI RE B A 2 B, AEARSE I A R rp LAk
BLTE IR R A G o
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