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Histological changes on the renal glomeruli by
the Streptozotocin and Alloxan-induced diabetic mouse

Na, Hyun—Jux*

The author was used for the ICR mouse and induced diabetes with the
streptozotocin(50mg/kg)and alloxan(40mg/kg). After the testing and the identifying
the diabetes, the histological changes of the glomerulus, blood test for the
values of blood sugar, and urine test for the values of urine protein were
investigated.

The results are as follows :

1. The values of high blood sugar appeared from the 2 group were about 378
mg/dl ~709mg/de, in the treated groups with the streptozotocin and alloxan.
The glycosuria were obviously continued from the 2 weeks to the 12 weeks
of the streptozotocin and the alloxan treated groups and the proteinuria was
*+ ~+ in the 4 weeks and 8 weeks of streptozotocin treated group and were
+ in all the 12 weeks.

The ketonuria were generally negative.

2. In the view of the light microscope, there was no significant histological
changes until the 8 weeks. However, in the 12 weeks group treated with the
streptozotocin, the mesangial matrix of glomerulus increased Bowman's
capsules adhered to each other and changed them to the crescence shapes
because of increasing the exothelial cells.

* chosun university, Master of Science
*+ Dongkang college, Associated Professor
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e Hdn Fgo] WS thFEA g8z
AgozA 1 ¥HAdL Fd4 A= HATW o
b0 2 insulin®] At Ex HdH YR
st Ao B, Y, 99d, £ 2 A
A Fo dArHAe ool YA
th o2 QU3 FutHE FFE AG ZF, A
2 2718 5 4 I oY=
A EA 2 (ketoacidosis), ZAFYA vAEN &

iy

Faa

4:(hyperosmolar nonketotic coma), 4t
(lactic acidosis) ¥ #¥Z(hypoglycemia) 2
FAUA EHFE FEAIY, FaHeR2 AT
o] A WEE dozjozd £84, 43 W
ol g A% Foll FAE dodle AT
Z9 F8 Uge] Ha ArKSkyler, 1979 ;
Mauer et al, 1981 ; Foster and McGarry, 198
3; 3 5, 1988, 1999). L
Streptozotocin(CeHisNaO7)2 1969 Streptomiyces
achromogenes?l Xl A& E2¥  2-deoxy-D-
glucose®] 2% &4 N-nitrosomethylureas:3} &
7k FAEARA g 28 B ohzk et g
% Ul =ul(Stolinsky et al, 1972) streptozotocin
& Fojsld #F AR AESA Fgo] b
£ nitrourea?] 3o 93} nicotinamide adenine
dinucleotide(NAD) %7} #A4Ho] HE &4do
ZHHn J&Y &y IFxwe] fHudd
(Gunnarson et al., 1974 ; Like and Rossini, 1976).
g F | streptozotocin® FAME A3 glucagon
ol Frtets A dE8|F9 7% Ui
vlgo] e WsE of7] 3% thBuchanan and
Mawhinney, 1973 ; Weir, 1976).
Alloxan(C4H204N2)2 #1174 Langerhans’d ¢} 8
ANEE HdHoz Hsle e Yodle
Roz gdAm, A%, 1t 5§ vRdd 2F F
71ol 82 )X Goodman and Gilman, 1970).
317 o} streptozotocin@ alloxang Fof3<]
Yuae 227 ¥ #HA9  somatostatind}
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pancreatic polypeptide®] %¥& A3 oz &3
FUE vl ol BH|FE BE HuARTY &=
Z7rstdctae Rastdch(Patel and Weir, 1976
; Like and Rossini; 1976 ; Sundler et al,, 1977).

A gndlel Fg FHZE F sz Ba
Aol W B F 10~16de] Yoz 3
Ho] velue, Aol HFE Fe] W)
g2 AFE, 94 € AAxAge 98¢ 49
o] e ReB d#A UcHAinsworth et al,
1982). Kimmelstiel®} wilson(1936)°} e G
o] AwdolA AAA AFAAENFE AL 7
&% ol B& A7t A= e AHA
¥ Fo] 7I&HAUL, ol TGS, AT
A, Aed 49 24938 € Abhis Fo
91&o] 33152 HRobbins and cotran, 1979).

T AP EA FuE s JduF
7t dojd Ag HEugdl o)oJ(Ross and
Goldman, 1971), H#A#FA S Hudled Fuy
wle] zy] wWslaly Bug AT YAoK wel
et al, 1976), WAM T £+ AdolHA Hy
714%r Z71EchE B (Psterby, 1972)9 AT
A oA 7i-e v Fr} ofE 5] Axe <
HEo] dojdttd 1 MEJL 7)A vFo #
o cHsterby, 1975). 22 Fawoz A
o8 sty Wy wstz Qs ALTAE
T4 o8] AEEo] &4 Yo} EPHe=
71A=tz =Agete] FefEA wstg oyl
Azt=lo] ¥ AT7olME mouse HAFY BAXE
Moz susn AlTAY HAeg Fud &
AE streptozotocin R alloxang Foidte] Ay
A dug I F ¥F ¢ Bx, 9y,
AERE 274, ol& BAsln AApAe 2
2 Z7] Wslel ol #AHE JHS Golru
2 d7E AANs4h
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25g9 ICRAISS A3 $4 moused A%
sgon, YT 2A dM HAPYFE AR
(ALAR)SE E& AF2o] HAY & RS
A glo] FFAY By 7 FFo2E
Streptozotocin(sigma)®  Alloxan(sigma)g AM-&
Ligii=2

2. Agday

1) 48 3T &%

&3, Streptozotocin F9 ¢, Alloxan Fo&
22 Yygen ¥ 19 o] 4% 58¢ WF
pitzd

Table 1. Animal Distribution

Group weeks 2 4 8 12 Total
Control

1112 5
group
Experimental streptozotocin 3 3 4 4 14
group Alloxan 33 34 13
Total 77 8 10 32
2) 5o Wy

(1) Streptozotocin %

Fuade FEAIE streptozotocing HEF
ol 10mg/mle] Fx7t HEE L3N0 F FA
0.05M citric acid& ¥ pH 452 & 50mg/
ked 19 134 vwjd dAHSF AHLH 10
ADel 593 A& Bl FAL8HAth

(2) Alloxan %9

e Aol EMoz UF AATA wHE &
5o 2ue¥e FEAI7 Y8 aloxans 4
Aol 10mg/mee] BEVF HEE S A7 ¥
0.05M citric acidg& o] pH45ZE THES] 40mg/kg
< 19 134 wijd AT AHeA 1009 59
A& B FARskch
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3) B 39l

FEE FoF F & viEle] HUEE FoA
streptozotocinF-d -2 43vtE] £ 14v}el, alloxan
FoTL 42012] F 130lE] AT HEH 9n
ol ftEo AF YA AgEgen, 3o
i FE8E FAY Bt fEsA st

Streptozotocin ¥ alloxan 59 29 ¥ 109
Foll test strips(reagent strips)2 o] 4% %9k
&Yl 4A%A color chart #¥d(dark) o
A gad FAL A ALE Tt IS
FLAZ FEL 2 §% F 2F, 4F, 8F

R 125 A 7z =4sg

4) d35= 53

Wz7H Z+ 4PTE ethyl etherZ vH 3o
A58 AN F FHENNN FAVIZ 08~1
o} AL ANP3ld  microcentrifuge tubedl
FA 3

F2% g9 3000pmeE 1587 FA8
st A& AL glucose analyzer 23A(YSDE
8% glucose = =3 AH&3%.

5) B84} &3

223 2 YT L ethyl ether® nHy F
NEs] AR HF, 10% formalino] 233%
g, 443 Wl wie} paraffine] Xv)sie
6mm FAZ HHE vHEo], Yty A A9
H3ls B3] 98t hematoxylin-eosin g4
& 92, AEd W9 glycogen WEE #E3}
7} 918} PAS(periodic acid-schiff) ¥Fg Q4&
sRon, Az O wddFe It 59 A
4 HEE FE3r] 98 Masson's trichrome
HAE N B3 7zt Fetdnd o g gaEgct

. 2 o
1. "g

S, i U HELR 5

"I glzTolA Tong/de~102my/deol R



o, streptozotocin F& 27Tl A EE #XA gon RFEFAHE BF +Ark

8 el 439ng/dl~620mg/dLE N, o] YT AERE aloxan $o 25ZAN @ AA
Ae 1272744 A4HA. Alloxan 2ol FHOIYT, streptotzotocin FATE T Hs
A% streptozotocin FZAMY §ABHA 25 UnlAE 2F 240 rHTable 2).

FEE @43 4589 402ng/d0~500me/dLE R

o] ZYFAE 12FF7A A& 2. MARRH S| =X A
Streptozotocin 2 alloxan ¥¢ 2FTRE 12 A
FENA ++~++++9 G HIYOU G¥in: 1) g
streptozotocin 9} 47 L 8FToAME +~+ HE g4cz2r d& 34 A¥de 23y

Table 2. Blood sugar and urine findings
Group week  Mouse number Blood -sugar(mg/d#) Glycosuria Proteinuria Ketonuria

1 102 - - .

2 %0 - - -

C 3 89 - - -
4 %2 - - -

5 (s - - -

2 1 602 b+t - -

2 481 ++t + -

3 439 o+t - -

4 1 458 +4++ + -

2 657 et + -

3 500 4 + -

8 1 645 PO + -

S 2 414 4t + -
3 TO9 4+ + -

4 545 4+t + -

12 1 486 ++t + -

2 420 4t + -

3 408 ER eSS + -

4 582 4t + -

2 1 402 ot - -

2 500 ++4+ + -

3 472 +4ht - +

4 1 500 ++++ - -

2 512 FRa— + -

3 378 + - -

A 8 1 489 b - -
2 516 bt + -

3 387 ++ + -

12 1 658 e+t - -

2 672 +++ - -

3 580 b4 - -

4 379 44 - -

C : control

S : treated with streptozotocin.
A : teated with alloxan.
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o2 guagQouni(Fig. 1, 4 PAS u&dA
AVEA] 714 ek dgatd= Wl glile
2] Wut AAL BYT, £ AFA wet ¢
A gegx oy 7bA zelgd RYTHFig. 2, 5)
Masson’s trichrome @40l 2¢x2e 1
HHFEo] e Hyog gAaFen AT
A 71Age gkn #dE FAE Jeblok(Fig.
3, 6.

-
=
A

2) Streptozotocin 5o

Streptozotocin ¥ FxHolA FIAY #
Ay 2 WzE ATFH AL
streptozotocin %9 2%, 4F, 8FTAA H-E
PAS % Masson’s trichrome G422 oz
Z3 v #FA 99 e Zolrt gduan,
12F oA ZaHd 71AY vErh vew
93, Bowman's capsule® &|HAE7} F4 5

o] whAd A(crescent formation)E o] FUth
{(Fig. 21).
A BPeke streptozocin 7 25, 4F, 8

FEAME dz2Td e Aort gldley
1272l F4HA Haeh #4 3 PAS ¥4
of wigint 71de] I8 BAL, AbrAlY AR
stol GEAE A ToE 4FH Zs oo
= A ckFig. 15).

3) Alloxan F97

Alloxan Bx¥olM #FE & AAD =2%
7 W3t alloxan 59 45704 AFFAS] BA
TEo] Ui ZEHAH, PAS ¥4 ATA
9 &3/ Jebch(Fig. 16).

4% o) Fd e ALTAY Afse Fu A
T T2 gaEe FF 2 AFTA 299 PAS
AHA 2 oyt AFEe] Holw, WA
u iAol Frbv BEEAkFg. 18).

Masson’s trichrome @44 12FdlMe =
A AAY 8|F7 BAFHo0 AF 7|7k
Aoy wpep AbFAY &¥o] BHAL A
T4 2] AEol o AstAri(Fig. 24).
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Fde) FAHER streptozotocin® alloxan
o] &3] A==, streptozotocine glucosamine
% 1-methyl-1-nitrosourea(MNU)7} A= o} 9l
B FZE 7HA9(Schein, 1969), ¥4, insulin
By Ao AdA JoAzA 4F 4l
# o}-g¥ o] grh(Agarwal, 1980 ; Wilson et al.,
1984 ; Tarui, 1985 ; Beppu et al, 1987). ©] <&
S BAXY oAl F23 A<l pentose
phosphate shunt @ NADPx|o) zhgsir A
9 gy g4e wEEte Aoz dEA
th.(Lazarus and Shapiro, 1973).

Alloxan(mesoxalyl urea)e #39 gAZE
BAAA FoE FEAIY AEHIAE @¥Ho
AE Ao BAE T dn(Marble et al, 1971 ;
Lazarus and Shapiro, 1973), @9l §Ado] A3}
#h(Reaven et al, 1973). =3t streptozotocin®
g gAEe MEde] &4 insulin receptor
of gl common receptor® 7HATHGilman et
al., 1980).

Like$} Rossini(1976)& mousell streptozotocin
< Y 13](50mgkg) ¥ 531 wHE Fo § ¥y
o] #H3lE AP » 17T FEFo) #
BEgler £ 7 £(1990)8 streptozotocinS B
Gns FEAA 15T 83 409.2%51.1
ng/dLE FrojstA Eohed, B dPdAe 257
AN RE] X3 Yo] st 439~620me/de
2H, o H}EIAE 12FFAA A&HA}
(Table 2).

219D d3hd AP Es 2 FANEL

BA%Y uxE dgS R7)198 streptozotocin

FEA P Ao wds] wWig Rt A
8% glucose & FARR 155E 2895mg/de
2 BEgol M&HYow, H E019588)¢ o
streptozotocin® 2 Bkt F2E ICR mousedl
AE 19%E 119~319mg/dt2 Z7 7 Azt
o 4FTNME 4HB~Hmy/diel HEF FAE
B},

T
L



B Ao ME streptozotocin o 2F 5
602mg/d¢E HEFE e} vhE(199)# A
T(1983)9] st dAHE HAE B

v F(1984)& &AW streptpzptpein®}
alloxan® Fo3to] 2FTHE 2404 4+9] B
g Bz 393 @¥ixE streptozotocin F
o YA BF 1+8 Yelidn Bas)
ek,

2 Ao streptozotocin®} alloxan ¥
B5olA 25 RE] ++++9] BaE el A9
Adxg AHE H¥3, @¥xE streptozotocin
2o 12870A 25 + alloxan Fo 1250
AN B5F -8 Jehd 9 5(1984)9 A%t 4x
e e 1Ak

Sl o} 7] uEee] @Al JIAE Ws)
A Y Pedicle®] ofel d¥ixrt @@o] vk
(Carrie and Myers, 1980)e F43} s 2 o]
o (Williamson and kilo, 1983), @#utol] @2
Hehs Fo] £3HE aPAE vl A s
23l7] die wuinrl AAve FEE Qo
(Mauer et al., 1972).

A F(1974)9] 23lE alloxan =g vf-$-29
AFFAE PAS wESolA 1Y ofF AlFAS] EA
#3&(Capillay tuft)e] vta ZEHHCtR Ige
o, 39 o]Fele ALFAl &g PAS YA 2
213 golelzh Ao Aoz A4 HFE
velgiicka st AE 71zel doj el whil
AFEA 249 A5l Asadan B asgc

£ Agdres H-E 944 gz 8e
A AT BFEYow PAMs: PAS W&
ol A streptozotocin o 12FToAMY PAS
¥4 Hagride Fuket AFFA i3 2
GEYAE HE FE& EHYTD alloxan FoFolA
v 5o 4FTHE AFFAY RA#REo] 3EF
nen PAS 449 A Al 9 A3t e
U A 5(1974)9) B} ofzhe] AjolE B

Masson’s trichorme €M%= streptozotocin
Yo 12573 alloxan §9 12FF0A ¥4
&g YEh AFFA o] RS a AbA)

25

2499 HFo] Hsd B 5197149 nus} of
ke Aol & JElWTL

AR 71 A ee] vjEe Gy G Ae] el
dotn 892 HRosenbaum et al, 1963), $
sterby(1975)= 714 H|¥E Fud 24 £ 1
At Fojof AAEF 4 9lom, Azto] Al w}
2 Ax7t | Aoy sk

Weil 5(1976)2 streptozotocin $92 B4
& FEAIZ FFANA 71 v FE 904 o]
F #EE A2 Yok =233 9 F194)
Agate] QAT §F-A9 7|HTo] wguter 1
2ol JlAde] uld vFHE AYL B
gt} B Ago|ME streptozotocin®} alloxan F
of 1253F8E FAFHoR 7Y u|FEr} e}
Y weil 59 A9 F9 ol BAHFig.
21, 24).

AR HEet 71de FUhe 836N
streptozotocin 54 379 Fo] #Fo] 7}ssir}
(Weil et al, 1976)31 dcd, £ dF0ME

streptozotocin o] 125 oA FA2<] wWaw
33 PAS ¥4 =#au 7149 F7HE By
(Fig. 15), alloxan& FAg AT 45T oF
e F2AHA #aw §F 9 AFAH AQd
PAS 449 &3 wawt rjde F7hh @3
HArkFig. 18). olwl streptozotocin FJ 0]
alloxan $4TET &4 ¥37t Jdegd AL §
oFe] Aolrrhe ofEe] 247 Ho| ME b2
7] W8 Hew Alg@r)

ALY Af3heE alloxan 59 F 20¥€0]
Ud FEHor AMTAle] A3, Bowman's
capsule®] f& 2 drgyAdo] Bgon 30Y
Fole AbtA F9 AFstE JeEbgtias} o),
1973). ©1E9 A#g v|xEHA £ dFAME 4
Faold BAEHREC] i SEHAY PAS &
de] AbA 9 A543t JeEla(Fig. 16), 4
FT olFele AFFAY Af3t Fo AR
(Fig. 18). ol&l& W3lE alloxan °] B3 Azut
Z3 o] AeHQ P& nAthy] BodE alloxan
Fugog e AUy 93, A £ dua §



B

Ao o opnxtz} 2 AziE A

we g% Anen e
ool A8 wd Yudoz AT APYY

o zA%d s SAREE L e 713
o Z7tE deded AFAE TS o

ATEo] BAlol S4RE Aol Az 7
AE 271859 wATE AHE #HE 2
Fasthn 2o

72:1

V. =

Streptozotocin(50mg/kg) L alloxan(40ke/ke) S
ICR A 839 27 Wl 19 154 547 4F
g Ao Tl A¥d e FLE F
Yol @ wHALE NFPsia AFe] AbFA HH
o] 38t WaE A3k

1. Streptozotocin® alloxan FFlH e 273
By 2% 378mg/de~709mg/ddE ¥ n¥T
& Jedtl @ streptozotocin o923
alloxan $9F9 2F7HE dAsA F7l8td
127572 AEEHUL, e streptozotocin
o 45373 8FTAME = ~+AeH, 12F
TAME EF +%1, AEx nE oA

= ¥
o]t

2. AFA 71A =S streptozotocin® alloxan
o R2FTAME FaHoR 7jATto] HIEF
Atk WHEke streptozotocin FATAA =
Wyl oy 1253l PAS ¥Ae o
#fu} 71Ego] £715% 3, Bowman's Capsule
o] #&53 YuAE Frt2 HEAE
A&dch. Alloxan 59 4FTREE AFTEA
F9 A3 2 =way 7jdo] FUHENLH
AFA gFo] ERASAL ATA 2F9
AFo] FEHAUL.

ogsl A% Hob Fmye e A
HF o SAE 37 2 Wus 72 dske
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- LIST OF FIGURES -

. 1. H-E stain of glomerulus on the normal
group (X200

2. PAS stain of glomerulus on the normal
group (X200)

3. Masson's trichrome stain of glomerulus
on the normal group (X200)

4. H-E stain of glomerulus on the normal
group (X400)

5. PAS stain of glomerulus on the normal
group (x<400)

6. Masson's trichrome stain of glomerulus
on the normal group (X400)

7. H-E stain of glomerulus on the 4
weeks group of streptozotocin ( x400)

8. H-E stain of glomerulus on the 8
weeks group of streptozotocin ( x'400)

9. H-E stain of glomerulus on the 12
weeks group of streptozotocin ( X400)

10. H-E stain of glomerulus on the 4
weeks group of treated with alloxan (X
400)

11. H-E stain of glomerulus on the 8
weeks group of treated with alloxan (X
400)

12. H-E stain of glomerulus on the 12
weeks group of treated with alloxan (X%
400)

13. PAS stain of glomerulus on the 4
weeks group of treated with streptozotocin
(X 400)

14. PAS stain of glomerulus on the 8
weeks group of treated with streptozotocin
(X 400)

15. PAS stain of glomerulus on. the 12
weeks group of treated with streptozotocin
(X400)

The mesangial matrix is increased.
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16. PAS stain of glomerulus on the 4

weeks group of treated with alloxan (X

400)

The fibrosis around. the glomerulus is

appeared.

17. PAS stain of glomerulus on the 8

weeks group of treated with alloxan (X

400)

18. PAS stain of glomerulus on the 12

weeks group of treated with alloxan (X

400)

The mesangial matrix is increased.

19. Masson’'s trichrome stain of stain

glomerulus on the 4 weeks group

streptozotocin (X 400)

20. Masson’s trichrome stain of stain

glomerulus on the 8 weeks group

streptozotacin (X 400)

21. Masson’s trichrome stain of glomerulus

on-the 12 Wééks group of streptozotocin

(X 400)

The basement membrane of glomerulus is

locally thickening and Bowman's capsule

adhesion and exothelial cell increased

becomes crescent formation.

22. Masson's trichrome stain of glomerulus

on the 4 weeks group of alloxan (x400)

23. Masson'’s trichrome stain of glomerulus

on the 8 weeks group of alloxan (x400)
24. trichrome stain  of

glomerulus ~ becomes on the 12 weeks

group of alloxan (X400)

Masson’s

The local basement membrane thickening
and the outline of glomerulus becomes
irregular and the atrophy of glomerulus
becomes lobule.
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