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Histological analysis of five organs in streptozotocin—induced diabetic rats
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ABSTRACT

Objectives : This study was conduct to compare of histological changes on four target organs which related
with diabetes in streptozotocin—induced diabetic rats.

Methods : Diabetes was induced in male Sprague—Dawley rats by consecutive injection of streptozotocin (STZ)
at different doses of 30, 40 and 50 mg/kg for 5 days. After 4 weeks, all rats were sacrificed, five different
organs such as pancreas, liver, kidney, and lung were isolated and observed their histological changes by
hematoxylin and eosin (H&E), Periodic acid—Schiff (PAS) and Masson' s trichrome staining. The changes of
body weight, blood glucose, and food and water intake were also measured,

Results . The multiple administration of STZ was induced diabetes in rats with hyperglycemia, decrease of body
weight, increase water and food intake, and histopathological changes of target organs, compared with those of
normal rats in both dose—dependent and time—dependent manner, In histological analysis, pancreas was showed
decrease of the islet numbers with beta—cell loss, Kidney showed morphological damage with glomerulus
hypertrophy, and also lung was showed bronchial epithelial damage with inflammatory cells infiltration, In
liver, the portal vein and hepatic artery could not observed, and showed inflammatory cell infiltration with liver
fibrosis.

Conclusions : These results suggest that the increase of the capacity of STZ, each of the more chronic disease,
it can be seen that the damage was deep. Thus, evaluate the resulting drug appropriate depending on the
purpose of the model is expected to be selected.

Key words : Diabetes, Streptozotocin, multiple administration, pancrease, kidney, lung, liver, histopathological
analysis
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AP 5 ES Sprague—DawleyAd 758 3 F(SD rat,
200—220 g)& (P)LIAEH|(F7=, T=HEHEH £
dro} 1324 &3] & Ago ARSSHAT AF7IHE 4
gt TPAR(HFAIEFAFA, AL, TE)e B AR AF
NFoH, AYLE 22+27T, &% 55+5%, ¥ 1247
(Day light 06:00 ~ 18:00)2 7|2 AAZRE A7HA] 4F
gt AREERAS SAAFH.
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P §HRS 93l STZ(Sigma— Aldrich, St Louis, MO,
USA)S 0.01M citrate buffer(pH 4.5)2 ZA3 the 30
mg/kg, 40 mg/kg, 50 mg/kg body weight(bw) &Fo 2 5Y
U d&5Ho=R 1Y 13 BF FARtYLh ol AA4ES
U3t 92 0.1M citrate bufferE &7 FAIGew, &
= 2 uixet STZ 87 Fo 3 394 12X 5t
AANZ & mWoHE Y3 GAC2RY FFEH
HAHA] (Accu—Check, Roche Diagnostics GmbH, Germany)
£ 0|83ty d9S &HTo=zN FIstEy, A7t
250 mg/d07t A+ SEW Adste] Aol ARSI
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4) HE|xXIsHA atat

T U 47 T 2E AFTES AL RS F5t
o Qg ARt @RS AAT & A, o, 1, A
A 2A& &3 4 23S 4%9] paraformaldehydeo]]
24X1ZF ©&7F nAstar, mietd Zof 3PS AR & =2F H
#7|(microtome)E ©|83te] 3 m FAR wEsie] 2Z&
go|=5 AFstant. 4 229 HEE 4L 3 2¥&=
0]|=E hematoxylin® & 587t A% & eosin® &2 2~3%
7+ FAEAT ®3E ZF RFEFO|EE 2% periodic acid
gHoz 1087 AFAF)AL schiff FHO 2 37COA 308
7r AAsHET G4 A EEpo|Ee BTN S o835t
zA5k #sE skt

g, 23 Y AR A=E 2RI H8ll 2A&EelEE
Bouin &9 (SigmaCo., St Louis, USA)9] 315 E<¢ 97 &
< F 2AFEY =Mo] glojd wizlR] eAlkET ©l&
hematoxylin®2 1087 Mg & Biebrich Scarlet—acid
fuchsin &40 2 1087 X515 2™ ThA] phosphomlybdic/
phosphotungstic acid £ 1087t HFSA|FHT, o=
aniline blue £} o2 587F MG & $A|5}o] 1% acetic
acid §HO =2 1-3E7t FEA|7|aL QUAEE FtdAn|H o
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F 1t HE 8 one-way ANOVAE AAIEt p<0.05
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STZ &% FolzolA Aol &2l HAE Uehlit
(Fig. 1). EZF o] Jx AFHNXN 9 AT Hoe STZ F
of &%l YA ALE YEhliAe gy STZ &30
E2 ToA W2 & EHo AF vt § Ikske AeR
e
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Fig. 1. The change of body weight in STZ-induced diabetic rats.
STZ, was administrated with 30, 40, and 50 mq{kg in rats. Values are
represented as mean+SD (=6). p(0.01 and  p¢0.001 vs. Normal.
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STZ & W T SFoA 2 g Hsls =43 2
I, AR g 4571 ALY @9 A5 UEY
o Gl $AE FoME T F 1FREEH ﬁ‘xi?ﬂ
g9 Z7ket @A 457K AEFHeRE FUigoEN 1¥
AEE FASIAtHFig. 2). E3F STZ Foi85F 7h Hlﬂow
40 mg/kgZt 50 mg/kg Folwo] 30 mg/kg FoiFol HlF &
Fo] F7lstgon 430 50 mg/kg Folwto] 7MY =2 &
g SRS YERf QI
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Fig. 2. The change of blood glucose level in STZ—induced diabetic
rats. STZ, was administrated with 30, 40, and 50 mg/kg in rats.
Values are represented as mean+SD (n=6). p<0.001 vs. Normal.

3. A4lekel w3}

STZ &%) w2 T 3AFA Y 4T (food intake)
HILE S A, Ade] A 4572 gAg kel A
A HIkE Yetliglou gt fUE 2 23RRE 4
Aol A3 Frlshe AoE Yelyth(Fig. 3). T3t STZ
Fo 8FFoA= 30 mg/kg FoTol 40 mg/kgT 50 mg/kg
FojgoA Hoh es]8] AagFe] o Wol FUIsHe AR
Uelon, 185 Boiie] HL 3FANE JlFFo] Fof
Tt ZAog yehgrh

-l
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3 stzsemang
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Fig. 3. The change of food intake in STZ-induced diabetic rats.

STZ, was administrated with 30, 40, and 50 mg/kg in rats. Values

are represented as mean+SD (n=6). p¢0.05, p¢0.01 and
p<0.001 vs. Normal.

i FFoAe] 25T (water intake)
s EAT 23, ALY S 4570 a4 Fo &
£ ¥EE UEiigloy drt E 42 2FAREE S
s A3 7P BEEIH(Fig. 4) IS STZ B &
Fode 257 &5 AEHORE J57Fo] TR,
458 = 50 mg/kg FoITollA S a‘:—J Za7F TG
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Fig. 4. The change of water intake in STZ—induced diabetic rats.

STZ, was administrated with 30, 40, and 50 mg/kg in, rats. Values

are represented as mean+SD (n=6). '0¢0.05, "p¢0.01 and
p<0.001 vs. Normal.
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1) H&E SMof| E ZZ2ISHA H

STZ &3l we T IFANNY Z+ 4 A7 | z2]
stz Wshs H&E gMo=2 EstgckFig. 5). 1 Ax A
A AFRALE W2 $9 AAZ(acini cel)7} B sht
9] F 2L o|FL FA =AM (islet of Langerhans)] &
Ej7k 5—333]'7“ Z HEE0] qigon mAEHe BExvt F&
g A RIS 28y i 8 47 T RIS
STZ 40 mg/kgﬂr 50 mg/kg FAATNA Ag AAME Ttz 2
22T S FAZEAH] AL BWEER] AotThFig
54). EF AFRAgAE FAito] Al AREA|(renal
glomerulus)?] 12 BxZo} AGA| Y Ex=(vascular pole),
AR A A Z(podocyes), FHUFZHcapsular  space),
QA B(uninary pole), Y 8ATH(distal tubules) S©]
Z BEEo] qIleu, STZ 40 mg/kg 50 mg/kg —Erml:vL°ﬂ
Mz ARA B1F(hypertrophy)$t A AS5AIZe] H&
oMz B4 T FHAY &40 TEEHUY &3 50
mg/kg FAToNAN= AT AAY =3 AV BRE UG
(Fig. 5B). g, ¥ A ofx= B4 ZH 7ITA, A7
A, Hx, Jz238, H{5Y 59 Pt & HEH e
U STZ 40 mg/kg FowNAe 7184 W AYAES &4
I AFAE o] THEEHUL, 50 mg/kg FATANAE 7]
/A vFo w2 P2 G5AE e ey EAbo]
ZEckFig 50). E7F 2% JHAME Aol A9 v
A 377} 23 3t e F Y 2xFHE "= S v
2 o2+ (polygonal) @] ZHNZE7F 2 TEE oY STZ T4
oA E5F0] FoldE THAIE Abo] 4% FE o 7HE
o} 7+ T T o] oY F2A o] wobxl A
< TEsHHcHFig 5D).
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Fig. 5. The morphological changes of pancreas, kidney, lung and
liver tissues in STZ—induced diabetic rats. Each tissue was stained
with H&E, and observed in light microscope. Original magnification;
upper, X100 and lower, X400.

2) PAS Mo = X=Xt Hat

STZ &%l w2 T 3AF A2 et Aol uiAdAl
Z A3 3 uF 9 FAKo] gigt HEE PAS gMo=E
gelatact. WA AFRZNA LS ARFANGEE A1AF]
o] & TFEEFN o iR E(mesangium) A|ZE] F4]o]
U Az ghgAde] o] =R T 18y STZE §
gt LM S oE2Fo R WARAE AEe] FAI} AN
Aol Mo Mzg AT kel ATAE Hao] AsAE
RE A H(Fig. 6A). T ¥ ZZME STZ 40 mg/
kgt 50 mg/kgS FojFolA 71BA FHo Rz FFAE Y
23 Aujsiiel Hast 9 &N E(goblet cell) FA|O=
Qg HjEH] F7h WA WHHYOM, B3] STZ 50 mg/
kg FoToA &FAE FPgoz gt HAEu FHo
2 ¢ AsHA vehtes Aoz Bk Ick(Fig, 6B).

STZ-induced diabetic rats. Each tissue was stained with Periodic
acid Schiff, and observed in light microscope. Original magnification;
upper, X100 and lower, X400.

3) Trichrome ZAHO|| 2 ZXSHH tH3}

STZ &% W2 Fx AF oA =, 2t A% 2Z oA
o FEpdl Fa A EA ¢ AAEEA A2 5 v 3

£ vlasty] Y3 trichrome FAES HAISHHH, 1 23,
A A, H, b 2FCAe FH AF) wE dR
si7b JEER] o, STZE Fo% dollie T &%
o JeARer ZF A4 HR3Vt HeiAle Aoz v
woh 53] AzRAA STZ §3F9] F7He BAERES
et WaAl 2] shge] Y - JAS FHIHCH
AR FEiA W] AshA dolu: Aoyt
(Fig 7A). E& ¥ Z2oJNE STZ Fo] o] T/1deE
S Aol e At A=t AstEen deEdx
A AAEe HEdIt e BlE 9 B Wite] @&
7b T Ak(Fig, 7B). TH 7 =AM 4T FEH
e 9 7HEH W] ofgy 22 dmrh HojAw FH
229 AH3t AYEE A BEsATHFg 70).

Fig. 6. The morphological changes of kidne, lung and liver tissues
in STZ-induced diabetic rats. Each tissue was stained with
Masson’ s trichrome and observed in light microscope. Original
magnification; upper, X100 and lower, X400.
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Z(EELF R DL AFFERAANE A2 S| FE(am
FEE), Algu S (BUKASEER) Elo] AZGriR)o] UERt
oz s, Ed] a7l ediEe] et aztdwE
(HimisEs) S oA A Ze) 24T A8 A
o2 HopAth aoetoll A azte] A(H)E et Eo=
2o Ant FE, 78S gl Aoln ZFo] ArjEz &
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3 gzl Fa Aoz Ushbi(Oie, 2#h), F4L 19
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L 24 Yepdn

T sefsoME Ao o7 HES Bgate] et
=EERYRRE ko] Fh1 7|HS Wele ATt wol
o]Ro|Z T i, E3] Y EY PnzH AEIAEZR
EA(STZ)9) B2 B3 Y5ES wo| Sgatm o’
STZE e B FAFS 93 718 SERUR ALgHH
olgd EAEHNE Tugil $ARE BEAzE ety gl
o] A W A&ARuNEZ HENEES MduHoz )t
o2 P2 U84 Bt & STZS T83H60~90 mg/
ko2 Eojatd 6A7F TRE ezt duez )
(cell lysis)ro =X HF W WEHAZ] 7HFo] Helx|1
o] g27 T MEZLY A3 vehta, 1247 38
HE NZZ80] w2 252 72 9 FHPAT| Haprt
dojubm, 24~48A7kol Ao thrEe] wENEe} AR
b Z7h AEshA Bk Wi, Ageko] STZ(30~50 mg
/kg)E 547 A&Aoz Eojatd FAaTe Tt tf4
AZ 5o &7t weHze Apde] Hejdoz dojgoz
® 14 Eojol= ti2A| ¢1&WUA(nsulitis)o]l 23 A
2ol Aol 18 Pt GABHA T, wet 2] ot
7 & oz Fub YA BHE 4 qlok wEkd STZ
AgeF 2ol 2Eo] Aol gz 39 H&3} AEAL
A (apoptosis body)e] o] EZHT HHFZ QA NEANE
Fe2 vehhA G,
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A57(free radicals)= B4AA AP FolA= A
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ol garzdd wE Fa BE VN9 21 waE
Hlwstel thgat g ARE At

1. STZ 30. 40, 50 ng/kg® W= Eolsle ) 4% & A
Fo g EHor Fastar

2. STZ 80, 40, 50 ng/kg® W Folslge W 4% F @
Fe gl gzHo= Frislet

3. STZ 30, 40, 50 mg/kgE WHE B39 S w 154HE 4
At S0k 85 oeHor Zr }o}%ﬂ&rt] 30 mg
/kg FALE A7to| oEHo g Frkstglent, 40, 50
mg/kg FAAFNAE 3FEE Tasa

4 STZ 30, 40, 50 ng/kgS HHE Eolalale m 1Z=HE o
JoFo. gapol| oZFHoR Z71EtYon, 30 mg/kg £
& A7t oo g AA|oko] Zr13tgont, 40, 50
mg/kg EAFNAE 3FHE iAo TrAsHTt

5. STZ 30, 40, 50 mg/kgE W& T3S o Fo &5
o ooz A, A, H, 7+ =39 2T &4

o] TEH U

OS] AstnE ST A4S Mol Sl ojEd
& MBSO, STZ 30 ng/kg WHEEolmdo]
store] mAoIAe) o BAE gt
Y FEEYR B8Y S Y Ao AR}

7l

AL 20134 AFHIBATY Tl ZH3BAIY
A7u] Aol <) olFolgom, ol A=Y
(K—2013—-A0175-00003),
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