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WE: BR HITHERARE R (STZ) 155 Sprague Dawley (SD ) K B PR J] FEL i 229 ( DNP ) A58 78 (1) fi (4 06 85
ko AiE B30 HARBTH 180 ~220 g iy SD Mtk R EFEHL 0 6 41, 8415 H, 25 e IR L R B s v 5 45 )
MR 2% thifi , A \B .C.\D \E 2K U K20 311551 15 .30 45 .60 .75 mg « kg ™' STZ, i 1 d JEH/524 h & 1.2.3 4
JEZSIE 24 b 500 MO ACE P 29/ DI Re s b AR BRI 0. 53R @5 1.2.3 .4 J&,C.D . E 41 KBk
T ETEEAXMBAH(P<0.05), #HE234FEB.C.DEHARREREEEERTSANMBLA(P<0.01),1M AB.C,
D E 4 K RIA R E AR SR T2 A IRAL(P <0.05) 5 E 2R BRAE RAG T2 AXTIRZL .C 4L D 41 (P <0.05) .
5T STZ i £5 AR BB R W AR (TFL) | #é RV AR 91 (TWL)  HUAUR B (MWT) LR 22 s ¥ gt 2 L (P >
0.05), #5234 8 A B.C.D.EZKR TFL TWL MWT 4525 J X IRZAK (P <0.05) o i STZ {3 5551 i ¥ 384
K,TFL TWL MWT % %%k, A .B.C.D . E 4 KA I ZFHERITFE L (P<0.05), &it STZ & 45 ~
60 mg - kg ™' S N7 K Bl DNP AL S A ek 0 L R S 1 B S, B R

REEIR . BENRAL TR ER WO S R 20 s B
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Discussion of diabetic peripheral neuropathic pain model of Sprague-Dawley rats induced by strepto-
zotocin

WU Bang-lin' , JTAO Yang”, YAN Nuo®’,ZHAO Zhuo' ,YANG Cheng’

(1. Graduate School ,Liaoning Medical University, Tianjin 300162, China ;2. Department of Anesthesia ,the General Hospiial of
Tianjin Medical University , Tianjin 300070 , China ;3. The Second Department of Anesthesia and Operation ,the Affiliated Hospital
of Medical College ,the Chinese Peoples’ Armed Police Force ,Tianjin 300162, China)

Abstract: Objective To explore the best way to establish the diabetic peripheral neuropathic pain( DNP) model of
Sprague Dawley(SD) rats induced by streptozotocin( STZ ). Methods Thirty male SD rats( the weight 180 —220 g) were ran-
domly divided into six groups,five rats in each group. The rats in blank control group were given the same volume of citrate
buffer solution by intraperitoneal injection;the A, B, C,D and E group was respectively injected with STZ 15,30,45,60,
75 mg - kg™'. At the time of one day before and after injection,and one, two, three and four weeks after injection, the fasting
blood glucose(24 h FBG) and the index of the neuralgia function, including thermal withdrawal latency (TWL) and mechanical
withdrawal threshold( MWT) were detected. Results One,two,three and four weeks after building the models, the level of 24 h
FBG was higher in C,D,E group than that in blank control group(P <0.05). Two,three and four weeks after building the mod-
els,the body weight of B,C,D,E group was lower than that of blank control group(P <0.01) ,while the amount of food and water
consumption was higher in A,B,C,D,E group than that in blank control group(P <0.05). But the rate of survival in E group
was lower than that in blank control group,C and D group (P <0.05). There was no significant difference in tail-flick latency
(TFL) ,TWL and MWT among the groups before injecting STZ( P >0.05). The TFL,TWL and MWT in A,B,C,D and E group
was lower than that in blank control group two,three and four weeks after building the models( P <0.05). With the increase of
STZ injection dose,TFL,TWL and MWT gradually reduced ;there was significant difference among the A,B,C,D,E group(P <
0.05). Conclusion The DNP model of SD rats induced by the 45 =60 mg - kg ™' dose of STZ is the optimum model. The pain
hypersensitivity response is obvious and it can obtain a higher success level.
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B 2 LA W 7K1 1 v D R A A A R
o, AL A K UL 22 R o W DR S LA 28
( diabetic neuropathy , DNP) J2& ¥ PR 9% B & W, Al ™ HE
FERAREZ— , 3 S v e o AR o 3 A %
i, e s sh i g sz RN LA 22 46
Bl TR T DR LA o S T A IR
1BYT HREXHEAL IR, H 6T DNP HLHI B 5T 32 24
T YRR, #dSr DNP BBy S, AR |
TE ¥R R 45 Tf A/ B & (streptozotocin, STZ) i 5 K i
DNP Y e 5 15 o

1 HR5HE

1.1 SEIEY 6 ~8 JAlWIh it fd B AEPE Sprague
Dawley (SD) K i, 451 & 180 ~220 g, Iy H 4= 45 =
FREABE SR S L . TR ShY TN T
g%, B R oK.

1.2 FE={H  STZ Wy A L [E Sigma 2] 5 MR
G W MR (7311 210. 14)2. 10 g fiIn ARLZEIK
100 mL HrAC A A Vs H KR 4 (431 & 294. 10)
2.94 g IMAMZE /K100 mL WP EC AL B ik A A B
WeA%— & LR G, pH 4R & pH ., 715 pH &2
4.2 ~4.5, JEAS IR KA A 4 CUKFERR A % o
STZ SLHPLHEL , T ROt , 8 £f STZ ¥ f# J5 30 min
WNTES e

1.3 FEMEF pHiLau(3.8 ~5.4) g H KHEET
KA REAL LA FRZA ) 5 Accu-Chelke (IR AS I A S 1K
4809 B & Roche 24 H] 3 YLS-6B & g i (Ul F I
MR A AR IR A IR\ 5 Bio-EVF3 450 1
Von Frey ¥ X% B 2= [E Bioseb 2y #] ; ER-182A i
BRIl B SR AKD 23 F] s MS204 1Y ; fifit 73
T B 3£ [E METTLER-TOLEDO /A %], =20 C 7K
Fala B b EEER A

1.4 E&RFGZE 30 LREEEYL R 6 4, H4
5 Ho a8 FON BRZE R U IR T2 55 2 25 BRI R 22 o
W, A B.C.D.E 4 KUK I3 5 5 15.30.45
F1 FHARMAEKFEZK

60.75 mg - kg ™' STZ, F-FrEBERT 1 d 3EBS 1 d,
1.2.3 4 JAZ5 5 24 h J5 I BRIk It i 7K - F
T2 Th REH5 b, B B AR A 3 R R TR D)
(tail-flick latency, TFL) £ 45 & 1% 1A 4 ( thermal
withdrawl latency, TWL) , HL1 i & ( mechanical with-
drawal threshold, MWT) HHLIE 45 /& S b FI{H ., WL
LSRR R RAS B 5 R BT OK & R SO
i

1.5 FErigtR 250 24 h J5 &R FRICR M =5 7
I =16. 6 mmol « L~" Jhy #l PR g 455 7 il £ ji 2y 5
TFL: ¥ REBRARAGA (52.5£0.5) C ], g%
MR 3 B R e A B I A LR BT E] (s ), U
FE 3K, BFELRE 15 min, BOPSA(E . Al 15 s B
FEATI AR W S BRASAIETE o TWL K AR A ik B2
F(52.0+1.0) C, iR R & THMIT A2 1 3
AN IR AL T e I i 52 g 1]
10 min, BOFRIE, A 15 s 3R Bk 5O
MPIERASFSE . MWT A T 430 5 K B
M AR BB 2 SO0 A (g) , I 3 U, I T B
15 min, BOPH{H, #5 EJ7 8 1k 500 g I 5 B A
G0

1.6 Zeit=#sbsE )i ] SPSS 13.0 {47481t
O3 B AR = R 22 (2 = 5) o AL U BCR
725087, P <0.05 REmA 5t 8 Lo

2 #R

2.1 ZFHKXRMBEKFEEE ZREL K4
RS STZ 1 d J5 M K-FIT 467t L 1S I
ISR TR 2 2 JE IR AE, DL ZE 55 3w K5
RS 2 3.4 J, B 2R B K s B o R A
ThiEg (P <0.05) ;3# 5 1.2.3 4 i ,C.D E 40 KK
MUBE KPR EX BT (P <0.05) o B STZ
FAEESE TN, SD I BB AP A2 AR, i A 4
A6 o

Tab.1 Changes of blood sugar of rats in each group (xxs)
1 . IR/ (mmol - L")

TRIET 1 d WRE 1 d WERE 1A RS 2 R 3 A R 4 8
N EpOpiE:| 5 4.7 +0.2 5.3+0.3 5.2+0.6 5.0+0.4 5.4+0.3 5.3+0.4
A4 5 4.2 +0.1 5.5+0.2 7.5+0.1 8.7+0.3 9.1+0.3 8.8+0.4
B4 5 4.7 +0.2 7.4 0.2 7.6 +0.4 10.0 £0.1* 14.5 +0.2* 15.6 £0.7°
CH 5 5.2+0.6 7.9+0.7 12.3 £0.5° 16.9 £0.7° 16.8 1.1 a 17.1£0.6 a
D4 5 5.1+0.3 7.2+0.6 13.4 £0.4° 18.0 +£0.9° 17.8 £0.8* 17.7 £1.0°
E 4 5 4.6+0.5 8.5+0.3 14.5+£0.7° 19.0 +£0.7¢ 18.7 £0.6" 17.8 £0.9°

T 525 O BT AR P <0.05,
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2.2 FBAXBR—MB\REEE Z5RINFE2, wEHL
HIT 6 ZH K B ot o 41 ) Lh 4 22 S oS 22 3 X
(P>0.05) ;34523 .4 J&8 A.B.C.D.E 41Kk
R DERTEMEA(P<0.01),1M B.C.D.E
ARRKREREMEKKER TEANEA (P <
0.05) , BPK BUBE PR = 22—/ SR BH I, B & )
TG G RS B ;A B .C D E 41K B R
R IR OK 4[] tl:ff‘%#%fjﬁfr%w
(P>0.05) {0 E 20K FRBLIE 2K T 25 0 R
HMDHCP<0.05),

K2 BREAXREREFERKBEELER

Tab.2 Comparison of body weight, the amount of food
and drink and the survival rat of rats among the groups
(x xs)
ikl n (ki g /g Yok/g  BIER/%
ZS AR AL
WERLd 5 195.2£2.3 29.0+1.8 130.2£3.3  100.0
EEELd 5 192.4£1.7 26.3¢1.5 125.1£2.3  100.0
WHELE 5 218.5:L6 32.6£2.9 128.5£2.7  100.0
BERE2H 5 240.5£2.0 35.5+2.2 135.6£2.1  100.0
EHEE3R 5 265.4£2.3 34.7+1.8 140.0£1.9  100.0
WHE4R 5 280.5:L7 B.3:1.6 136.7£1.3  100.0
A4
WENId 5 198.3:1.9 26.3:1.1 136.2£2.2  100.0
BHELL 5 196.7:L6 23.5+0.9 128.0£3.2  100.0
WHEELR 5 208.0:1.4 0.6+1.5 140.3£2.3  100.0
WEE2M 05 23.6:1.9° 34617 150.7+1.7°  100.0
BEEIM 5 27.4:L6°  38.7:1.2 152.3£2.5"  100.0
WEE4H 5 230.1:1.6°  45.6:1.7 155.6£2.1°  100.0
B4
WhEiLd 5 198.8£0.8 27.1£1.0 146.9£1.8  100.0
EEELd 5 196.4+1.1 24.6+1.8 137.8£1.4  100.0
EEELR 5 202.3:L7 30.8+1.1 150.5£2.1  100.0
WEE2H 5 218.5+1.1°  46.7:1.8"  166.7+1.6"  100.0
BEE3E 05 220.1:1.7* 50.4+2.5"  164.0£1.8"  100.0
WEEAR S 2204190 48023 170.7£3.2> 1000
(og}
WHRTLd 5 196.9£1.7 38.0£0.2 140.7+2.0  100.0
EHELL 5 195.4:1.2 32.10.8 133.4:1.7  100.0
WHEELR 5 200.4£L5 48.9£1.5 155.7£2.5  100.0
BEE2E 5 208.3:2.3*  60.1+1.9"  170.5£3.4"  100.0
WEEIRE S 205.5:1.2°  63.7x1.6"  175.7£2.7°  100.0
BEE4R 5 201.222.4%  65.7:1.2°  189.62.1°  100.0
D4
WEILL 5 194.5£2.6 35.5:1.6 133.4£3.5  100.0
EEELd 5 192.7£1.8 3.4¢1.2 140.3£2.3  100.0
EEELE 5 205.7£2.1 48.7+2.1 165.4£3.4  100.0
WEE2M 5 193.0£2.1°  65.5:1.8"  183.9:1.8"  100.0
WEE3M 5 191.6+1.8°  67.5:1.4>  187.6+2.3"  100.0
WEEAR 4 190711 68.2£2.3"  190.7:0.8>  80.0
E4
WHEMLL 5 197.8£2.0 36.2+1.7 130.6£2.7  100.0
EHEELd 5 194.8£19 32.11.2 146.3£4.3  100.0
EEELR 5 198.5:L1 $3.3:1.8 190.4£3.8  100.0
EBEE2R 3 187.5:1.7% 50.1£2.3°  195.8£1.9®  60.0™
WEEIM 3 180.0£3.2°  52.3%3.4>  207.6:2.3"  60.0™
WEE4E 3 179.9:1.7* 49.9:1.4"  213.6:4.2"  60.0"

7% EATIRALILAL P <0.01,°P <0.05; 5 CALRI D 4LH4°P <0.05,

2.3 FHKBRITAHZEWREE 45RWEK3,
SF STZ Hii 45 A KB TFL TWL MWT 425 4570
Bl L (P>0.05), 52348 AB.C.
D E ZH K[ TFL TWL MWT 45723 [0 BEZH FEAIG, 22
SAGIEEE (P <0.05) U B JE b 28 5 4
S, FEE STZ i 5 7 & /34 X, TFL, TWL,
MWT SZEH A, A B .C.D . E 41K B4l i 25
BT L (P<0.05),
%3 &HAAR TFL.TWL MWT Lt

Tab.3 Comparison of TFL, TWL, MWT of rats among
the groups (x xs)
205 n TFL/s TWL/s MWT/s
25 T R4
WERERI1d 5 11.8+0.8 14.6+0.9 86.9+1.3
WEELd 50 12.2£0.9 14.9+£0.6  89.5%1.2
MRS 1E 5 11.4=1.1 13.9+1.1  87.1%0.7
WREIS2/E 5 10.7+0.6 14.5+1.2 88.6+1.6
WEE3E 5 11.8£0.8 14.1+1.7 88.2%1.3
MRS 4 5 11.5+1.3 15.2+0.6 87.6+1.0
A4
WERRTLd 5 11.2£0.9 14.3+1.1  86.2%1.2
WEE1d 5 13.3%0.6 14.6+1.2  88.9+0.8
WEHEELR 5 11.0£0.5 13.8+0.9  83.4%1.0
RS2 5 9.6+1.0° 11.6+0.7* 77.2%1.2°
W3R S 9.0+0.6" 9.8+0.8" 68.9£0.7°
WHE4 5 8.5+1.1° 8.6+0.9*° 55.5=+1.1°
B4
YEREET1d 5 11.1+0.4 14.7+1.0  86.9+1.8
WRE1d 5 12.8+0.6 15.0+x1.1 87.6x1.4
WRS1E 5 10.8+0.2 13.2+0.8  80.7+1.0
RG22 H 5 8.5+1.1* 11.2+0.8" 76.8+0.8%
ERE3E S5 8.320.9%  9.7x0.7" 66.5+1.4%
W4 S 8.1+1.0" 8.0x1.3" 53.2x1.2%
G4
WERIET1d 5 11.8+0.7 14.6+0.8  87.0+1.0
WEELd 50 12.9x1.1 14.9+1.1  89.4%0.9
WRE1E 5 10.6£0.7 12.2+0.8  80.1+0.6
ERE2 5 +1.3%  10.9+0.6™ 77.0+1.0"
MR35 £1.9%  8.9+0.7"% 63.3+0.9"
YRS 4 5 2+1.3%  7.7£0.8% 50.5£1.5%
D4
WRIRT1d 5 11.6+0.6 14.5+0.6 86.4%1.5
WREE1d 5 13.1=x1.1 14.8+0.5 88.7+1.2
WS 1 5 10.6+0.7 12.6+1.2  80.1+0.7
EEE2H 5 8.0=x1.1™ 10.5+1.1"" 73.4 20,5
W3R S 7.7+0.7% 8.1 0.7 58,7 £1, 3
WHIE4H 4 7.0£0.9"  6.721.2" 49.5+0.8""
E 4
WRERTLd 5 11.8£0.2 14.2£0.7 86.7+1.3
WREE1d 5 13.2x1.2 14.6+0.9  88.6+2.3
WERS1RE 5 10.4£1.7 12.7+1.3  79.6+1.9
ERG2E 3 7.9 +1.3%c% 10,1 £2.3%de 70,2 £, 9abede
WERE3 R 3 7.4 0. 5%l 7 8 4, 700l 58 5 40 gabede
R4 3 6.9+0.7%% 6.9 x1.40d46 1 £, 2

T 58 PO IRAL U P <0055 A 4l HA% P <0.05545 B 41
HA°P <0.05; 5 C 4 HA'P <0.05; 5 D 4 4P <0.05,
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DNP J2: M PRI — il 3 UL P 28 5 L9 R o, 7™
SRR B AR TR R R LR RS T, BT
M TG AT 7 o Hovaguimian 25 BIF5 % B,
VFZMIEH 255 T DNP By & &, 045 5 1w 5
E AR JRIRER A, BRI AR R S
AL X DNP B % A e 6 B4 F S ey T 40 J]
CEAG SO B /N e TR AN I R A M R T, 5 —
FIN S S R AR e S
ARSI STZ TESTHR R S 7 SD K il DNP
PRI S A A0 (2 ~ 4 JRIRVRT ) | B 5
AAT AR T SE RS2 50 R . STZ R 5 i
TG — 5 A e, BRI b ) 1 5 STZ
A5 B T T L 07 MR (L2 0 34 m ,
SD J BUAE S M AR, BT KU B0, 52 T AS ) T
R
TEAR Y SLEBFFE h, £ 37 SD Sk Bl DNP A2 780 [}
AR 3K 456075 mg - kg ™' STZ #4552 J& ifi
HITT 3% 16.6 mmol - L™ L [+, iy T/ e 45 K 2% i 1]
BT T XRS5, — i 4 J BT 5 i B AE fL 5 STZ
B, STZ FHHE 45 ~60 mg - kg ™" 45 7]
T SD A Bl DNP BRI, A YR 56 R A TFL,
TWL Hl MWT 47 2 $5 b5 WLEE M 2205 , 4% 4L 1] L 4%
BA G2 50 B Z SRR, T4 T

PR P IZ S AT A AT A B

S 3
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