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ABSTRACT

This study was carried out to understand the effects of Saengchinyanghyoltang—gamibang (SGT) on
pancreatic islets of the mice induced with streptozotocin (STZ).

In the control group, two times injected with 50 mg/kg STZ at 24-hour intervals, a few number of insulin
immunoreactive—cells are observed at the pancreatic islets of the mice. In the experimental group which
administered with extract of SGT during 21-day, a number of immunoreactive—cells are observed at the
pancreatic islets. According to the electron microscopic observation, —cells of the control group were
contained a few of secretory granules, but also these granules were contained electro-lucent materials. In the
experimental group, a lot of secretory granules and well developed cell organelles are observed at the f-cells.
The level of glucose was significantly decreased in the experimental group compared with control group, but
the level of BUN was similar in these two groups.

These results suggest that administration of SGT to the mice improved the damage of f—cells from injected
with STZ.
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A E7) st sl ERldgeld 22l =
Age) AR fARE ez wEHA o (Agneta &
Olle, 2001). A4 WEuHZ 3 pHlZo] Helsh
AL o] 4t A oAy B oju)F e
A EAkE F oA WHEEe] glomn] (Alert & Acche,
1998), A4 BA = A3}l (oxidative stress) AVEl
A SRabae) O SEm 1 A% B o
gk-g u]X) A = (Olejnicka et al., 1999), sucroseE- 4l
gHoz FoAdx oY pAE VAo G
u) XAl =¢} (Camihort et al., 2000). =& o] A A
9l cyclosporin AS #Fo] RJ3lglE HA4E Zx
23 Qe dFE xxd F3E uv|RA Ho
(Neto et al., 1999), &Gt G AefolMe
pA 22 wA) Tz W37t Leoldtd(Kono et al., 2000;
Westermark et al., 2000).

Fxgolst deEne Ay =& AdH ¥
Folu} AW EAA LM A& AEI}H &
3 iz dstd LARE n8F g 2 HAR
of7} A&SE Aoz Yol uket A prEe)
st7)o] o5t oleH 2]&3 =huH (insulin-dependent
diabetes mellitus, IDDM)3} B Zol| A1 2] Q&g EH]
o)A} - Aed EAN LM Qe g oAl
2l3t ¢l4® w]e)&£8 xH (noninsulin—dependent
diabetes mellitus, NIDDM) o 2 2Z35t3 91} (Rubin
& Farber, 1999).

BYFANE Fxdol BAAL T4 22
$AFeE7] o Bl “VAEEEL WMZKT HEL
Zre] Wz s A sled, (Rl IR, I, M, b
M, Bl AW, ET 5 AR e AE 7IAs
ook (ubel A, 1977). AEEME-E BEOMZ k32
mhembgehs 2Hgos o, A bl ¥
45 xutoz A7 Xge)] AHEHe] $eh(A,
1989). ge)stell A Fxwg X mol| AgE ARG
ehol] B3k d7Ee] 24 Bud vl glen (Kim et
al., 1994; Kim et al., 1995; Kang, 1998), 31t (Rosa
rugosa, Thunbergi)y S Fele olFozm o 2 &
H7 <oz w3} 2y} FuAag ZH} e
Aoz B1¥E v} ¢ v}k (Sohnet al., 1991).

ei B d3e, B X8l Fas PRk
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A, streptozotocin (STZ)-& Foste] THF AFHE
$AA ) TS ARFEETIe e AR S Foist
R R PR CELL]
sHel wg, pAZY FATEA W AuA 2
BUN®] ®stg #3359

Mz oAy
1. ME

1) 4" S8 ¥ YaRY

AYERE A% 25g N 9)2) 34 A (CR strain)
£ AFgslch Ad e dae, ANFEY FelT
o2 vrgdh A6l AR BE AAE YA
ASBANA 27 o4 ASAR F 12412 Bt
AAZ B STZ(SOmykg)g 2447 Aoz 23
27} FAbsheleh

2) <A
gRorgeleed 7o) ofA) Aube HEAW N >

"

oo o

AP AgEmsel HHMAES Jesided 132 A
w43 Bake ofgat 2
WY g =
B Angelicae gigantis Radix 3.750
ISPSES Paeoniae Radix 3.750
e Rehmanniae Radix 3.750
EdmES Liriopis Tuber 3.750
= Cnidii Rhizoma 3.000
BHHE Coptidis Rhizoma 3.000
Kick Trichonsanthis Rhizoma 2.625
B CEXD) Anemarrhenae Rhizoma 1.875
HH (B Phellodendri Cortex 1.875
A Nelumbo Semen 1.875
Bl Mume Fructus Praeparatus 1.875
WA Menthae Folium 1.875
HE Glycyrrhizae Radix 1.875
K Rosa rugosa 36.750
e 73.500
2. 4
1) oE 2E

2 AP Al ke SRS 1000mist A
oFe}r)e] Y1 3A7 St Aeksieirh Aetdule 3
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3le] 314914182 7] (Centricon T-42K, Kontron) 2
A #-2] (5,000 rpm)3}e] FHE-S o' F rotatory
evaporator (Buchi, Netheland)Z AFg§3te] 240 ml=

539,

H2Te AFEAE U B8 s XA

% AA st heAAE
< F23 7] <= (0 21947 Ay
o] st

ml/day)&

3) HAx=A3EN ZA

QA HAZAE HAE3le] 4%2] paraformalde-
hyde2 Atg3le] 24270 Et wAAZE. AA=4]
% paraffine.2 Zofdk & microtomed AME3le] =
2L Sum $A S ARS Az2g F FAAAQ qhe
we} paraffing A sgch pH 7.2, 0.1 M2] phos-
phate buffer saline (PBS, 0.9% NaCl) g 244]7+
Eob ulokA]z] ©h& 1587 PBSE A|AH3 F 10%
horse serum&- ¥ A5
208 o) wjoFr]7)3 oA PBSEf o2 1587 A
Aotk

AME Zzke] 22 ¢)o] insulin AE A sk
Ape-o) wiFAHAllM 2417 ot wioFAIR] F 15E
7} PBSgei o 2 A H3}gict. Biotinylated anti—mouse
15G2 Aejate] 3087k wioFA7) & 1587 PBS&
Ao FFo] AHekch ol& T avidin-biotiny-
lated enzyme complex (ABC) regent (Vector Lab, CA,
USA)E zA0 M2l 3087 Wg A7z ohA) PBS
Sl A 1587 AlAEA -

DAB WA Aok z3]ol) Hojzma 2871 A7)
33 ¥ sex B doe daxeke A
o}, %7]% AAE & 432171 hematoxylinel] 203

& @ % Budel whel wet 37 =
2E 14]—}:1’ F Pstgn|Adez AT F AAE
s

o

3} blocking solutiong

'

4) MAl#Ho|F nE
HAAzA e QRS AHse] HuAd LellA 1
mm?® #7122 A3 T 2.5% glutaraldehyde (phos-

phate buffer, pH 7.2)2 2412t ¢t AoAstdch A
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3R o] Bt 22 B9 AFAE AR 10F 7HF
o2 33 AA3 & 1% osmium tetroxide (OsOgZ 2
At F < 59 $3deoz 33 A
oY 3 AREE A5rE oo dREE d
3}e] propylene oxide® ]38 ¥ Epon-Araldite &
Qo2 moh T 60°C LLAA 04 FTA
At To® A 5L LKB-V3 ultramicrotome-g
A4 1um F7 2 AR& A28t 1% toluidine blue
2 hot plate (60°C)Adell A Gt G4 € Al&g
sBetyu) Aoz BAste 23 Gl o $9F
BoolA 50nmFAR 2AHHE A #sle] cooper
gridel] 3-2H5}9] 12, uranyle acetate$} lead citrate 2. o]
Z A% oL JEM 100 CX-1I £33 AA 3w
(80KV)o.z A3ttt

AT

5) s

4—amionantipyrin 17.5mg3} 02ml2] glucose oxidase
Z 718t A& Fu)8t3L(AA 9, phenol 0.2 gZ NaCl
09g% 100mle] ZF%a %<l A Tv3hach®
A)2}). glucose srandardi= glucose 400 mg/d1S F1)3}
o], serial dilutiondt % 510 nmel|A FPeE =3
o} 18] 7 7z} sample Sul-E E33le] 1087 Ab
o Bkxgk F,BAIeF 1,000plE ¥} o 510
o)A &3} 52 spectrophotometer2. &3} 31t}

arioﬁ‘-'

'6) BUN &4

40 mle] ZF4o] NaOH 1.25g8 34l
um hypochlorite 2 ml& 71831 {4 =2 = SO0mle
Trz9l o} (A A19F). Phenol 2.5 g2} sodium nitroprus-
side 1425 mge Z759 I 50mlz 9HE31H(B
xe¥). EDTA Na, 500 mgg glycerin 20 ml3} EHF
25mlo] %ol TS 4% NaOHZ pH 652 L& ohg
FFPE F S0mlE WHET, o] F
type III 3mg& =GvH(C Al¢). Urea strandard+= urea
200 mg/dl5 F4)3}d, serial dilution ¥ 620 nmoi|A]
225}, 28]3 7+ sample 5Sulell C AleF
SOuE Egsle] 1583 Ab2el] wpA|gk F, o7
A A1 100 ul, B A1oF 100 W Hol 1583 Aol
WA o7l TR 1000uE & F FF
%E spectrophotometer2. &4 5}5] ¢},

& sodi-

10 mlel] urease

e} =
+4=E
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4 =

1. Insulin— M ==| 55}

A AF9 o)A AL insulin HAREEA o]
g A ebstort (Fig. 1), A6l STZE 57 %
g3l Fug FLAZ Az A=A oA
ol M insulinef] HARFESA Hol= BHEEC] L
DA 90 (Fig. 2). AAFIR7Y F248 Fo
g AT oJAHEL el wiste He A
18 E BefFglen, AnbAel Hh-e-A
FAetglct (Fig. 3).

insulin H4
= A

2. MAsold oE

A A9 insulin B 2R A9 o] Futo
|24 F3lo] #AFG e daAst e UK
oh BulA 2 AEAL7|He] vlad Z Ldsigd

AZA deolle & BAgE] FFF AN
c2u e el 73wl Rl thek

a7z FFEUS. A4 %‘3]4%% A =

= A e Aol EAFH o, Hukdoz
AALE7} G BAL A=t B2 FAR
& 23 =t (Fig. 4).

STZe g 9uE $0AIZ] 2 A3 insulin
BN 2§ date] ALl w|sle] FEEA
okotow AEAsr|Re watw njofsiyeh Al2A
el 5] e ERHARHY] = A3 st
Qe ARz} & FAREY 27 AN
ol w]dte] @A 2ok} (Fig. 5)

STZe 2 P=% -n-‘%’\l A F ARFEE7 Y F

"lia T3 APTE Ao dTte] AL HlE}
FE e ek Hllz‘ W] insulin F8)A Z.2|
Hlgle] o AA FAF] ot 22
Zrlslgon, AR =7} ¥ FARXE

x| vsle] oha F7lsleich(Fig. 6).
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3. Glucose2l BUN2| 3]

STZo 2 Bug A AAe fzzH 47

Table 1. The effects of Saengchinyanghyoltanggamibang on
the serum glucose and BUN levels in STZ-induced
hyperglycemic mice

Drug Glucose (mg/dl) BUN (mg/dl)
Group Mean+S.E Prob> le Mean+S.E Prob> |TI
Control  365.33+91.01 327742.16

Exp. 179.56+73.36 02532 3231+£299 09111

Drugs were treated as described in materials and methods. Mean £ S E:
Mean =+ standard error, Prob> [T|: Values in the T test. control; group of
treated with streptozotocin, Exp; group of administered with Saeng-
chnyanghyoltang —gamibang

ofE-& Foj3 A3 AL dof glucosed}

gl e 24 BUN)E ZAs G 2 Asp 92
o) 22 (3653349101 mg/dl)ol] n]3le] WAIFHer}
uld} B Z(179.56+73.36 mg/d)el|l A #A3] Za
8}l e} (Table 1). BUN2 tH & (32.77%2.16 mg/dl)
I AARFE (32.31+£2.99 mg/dl) Abele] ol FE
A &3kt

gl 1o

n #

AR F el wiE AEE, A, )IF, 2%, H
35?42*’1}, B, FOHE, SR, B, WA, HE=2 745
o, BFe HiniEm, g, #Y, =2 ST
o ﬂ%ﬂit{%ﬁf(ﬁ’:‘, M-S FHImEm, BA%-S #h
fiks, #EsubiE, A2 A, RN, BRI, S
TELK, FE, RIERS BeXERER, niks AKE
&, P, IHIRERE, BfES BR A ERS BRE
O, ¥R, B SO, RERILE, s S
&, mEAs, HEE FRE 552 2 ofEEH
Lite) stz FH3 IER BHE 4 e Aol
AR eto] STZR 488 Foll v JFel
FHg A7 (Kimet al,, 1994)0) 4 28 FF 2] FFAA
A9l total lipid9} triglyceride® 7+AA)71H, STZ 5
o]z Z=7+5 9w lipase, trypsin, amylase%- #32] £
Hp|lela] BujEE 235250 FYT A SF
o2 3|8 Fo] QYxiFete] AAL 7wl w3}
AL w3 ov} RS 7e F AT W
o dalME waAl vt glo] & A48 S5
Aughsteen (2000)9]] 2)3pa AF ol STZ (75 mg/kg)
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S AMFEAL & Az 2427 T 2 1
o] #xEe R&EHGT 3P, = A
STZ (50 mg/kg) S 24A17} ¥A ez 23] 87} FAa}
= 2urt EgeE el 3d ARE
Aokgel ZZal (04 ml/day)e 2197F ApdAje] s
F F89 a%& HAF3) $3lo STZo2 FuE
AR AR Hx2TH GRlgdeErtebs &
g AgFe S Ao glucosest AL
(BUN)E =R3lglch. 2 Az} BUNE W22 (3277
+2.16 mg/dl)z} AR GFHelrloju} FE9 FojF
(32314299 mg/dl) Abe]2] =po]: Jeh}A] ¢shA|
o}, F3e o2 F(365.334+91.01 mg/dl)el] H]EHe] A
AoFgelsln|al BodZ(179.56£73.36 mg/dl)o| A &
A3 Zrastgeh olgk e A= AR ye
¥ BUN2| #H3rt ol Aoz Bel AR 7]
B Aol &gl flv Aoz ARFAT A=)
gelrluluto] wyd} AF ] IFE 2HIE= &S
o] && AR 9z & 4 9 Aol
olxg e pAEE MEAV|HE 7IELR 52
vgAdq pAZ, B A4 pHNEZE FEHH
(Alerts & Assche, 1998), BHZ5o] A&EAFH i
#o Ao AP ez 2 43sic} (Kondo et al.,
2000). P Ag ofn] FHzRE 24kE HHE9)
BHIZY A xx vhe A x9) o] Fd NEAE Zhe
M Z5e] vl o] 2o ME 505002 viePg o],
A4 AFASANM = B pAErF IR o] AR
o3 3¢t} (Alerts & Assche, 1998). STZol| ¥F-23}=
AF o)z HelEA Mg B3R} Aughsteen
(20002 STZ (75 mghg)& A= FAR 3 33} 1)
AR Ao 2 pAEE FF3 A HF] F 247
AMEE Aol $EH7] ARBHT FA &
Azt pAlZANE MEA L Axshr}l Veldr] Al
e ook shleh 12417 Folle d9) S5 3
AL A 9} AWM ate] AU BHEE] 33
7] Alabsiglon, 24417k o) Feoll= ZEAN 27}
235 BHIZE AlololN AE7]) Altelgniy &
93©}. Mulder et al. (2000)2 ©]A}4d amylin 2 A5
He] 2ol alloxan® Feoidt A} f-cell®] 47}
A3} gtastg.on B-celld) 7)57ol7t YT
a gt o9k 22 A= amyling] 2 YA

ox % rfr ofL

alloxandl] 2|3t ML EA2-E A4A17]7] o Eolz}
3 &gtk Reddy et al. (1999)-2 STZo g fwts o
2AF A 5% nitric oxide?} ZEAM|ERRE]
Fulgozy pAEe s Fadt Wl 44
7bsAd el = skl

2 AN = STZel| 23te] st3jgl prlEe] &
A Er EAEE HAF] st AAGFYEEE
2197 B8 F JdeA-wazAsstd AAs 5
stod sl A AF ol STZS E7} Bolsled P
g U dz2Z AAzA9] ojatAeA: insulin
o WeukgA S Hel: BHEEC] &g HAFHGH.
AARAN AL it v 72E FF 3 A3 d=
T AFAY pHlEE Ao dluto] AAaltol wldte] F
317 ekokor M ZAA7|Re] U= vlofsigi
=gt Azl giFe] e BnAHe £ &
A3 Zrastgon, AL s} ¥ FARE] A
717t Azl wisted WAS 2ad AdE weF
Rt

AgHog 549 Du FEEZD H3F A7
Ao FF& 9 A} o|AA] A ZANA insulin
mRNAS] 43 o] A4 Ao w|sle] F-AAUA F
71 #ut ol STZE S8 FHoME Fh4e
BAIZET Al on, gy HZLL insulin
mRNAS] Ao] vj$ A Yehizn 3 4=
AAH oz 3G AHE FA37F AR ¥
zg 823ttt 3190} (Lee et al., 2000). Camihort
et al. (2000)-2 10% sucrose s 2£A|7) A3} o)xA
o pAlEE A= B2 EvAs 471 s
3wy A Esh YA $349 A4 wale
HHES] 71 FU1etT BAIE Atel gt} AA
g Zrlslactn st} Olejnicka et al. (1999)
£ oA B-cellsE Re)sted wjokgt A} Absigt
(oxidative stress)el] ]9~ "I17}a}A| w22 Hojr} 28
mM glucoseE 718t A3 ol A AEHE F-4
gomn, 53] L84axrt AR FHE RS9
o3 slgel 22 YA Fel STZS Holsle]
28 AR o dlot AAe] focelld AA3 A
I A EA vlEte] o] ddo] Z7} &9l 1, insulin
& Fedsledx 87} 97 gokebar 3kdvh(Calbo
etal, 1983). £ AFdMEe Gx FU4F FF (04
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ml/day)& 2142k zkdA o] & A5} e "oz
siat 78 Aol A izl wldte] W3] w2
WoueAlE BedFglon, AR A pAlZ
o)Al 72 FFM = HlZAWE insulin £H| x|
u)ate] i HA FAFHG o Hx
Flo] Zrhstdler, A=} &
A7)= 2 viske g4 F7ks)

olsh e Atz 2o} AAFRIAY F2
o Foirl STZo| 2lske] 24T olA4 BHE 53

o miol slol, BAE BAE Bkl deeel B4
o BeAslz 2 At W] peE 2AHYE A

oz Aladd.

5l

—

i3
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<IZE2EE>

Streptozotocin (STZ)S Foi3dle] ¥
A7 2] o|AAdol ARl e o] WA= 3
W8l uzl, Akl (0.4 ml/day)& 2197 Foldle] &
% BUN®| Wste} &y Wz sishs 24 ¢ A
& ol 43 pAZS mA T2 WHEE RFFH

STZE Fo3t Az oA o WAdxzssta At
723} insulinell ofAdRb--& Ro|: HE7t A T
7 ggkovt, R Fdelrin|uhg Fodqt AP pA

3

< Az vty AT pAuEE 2o A
73 BRANA, 2 AF) pAEE Fo) o]
el wlgtel FElekA] dstew MxAi)de)
2= vt AEAde Fhsel sl Pl
F7F @73 zpastglon Al wrt £ FARE

el wlate) AA 3] ek A Ze) pH=E
olX & insulin ¥4]£22) = FALe] vEle] g
A #AE 0ot Azl vlsiMe Fristgem, A
AL=rt 2 ALY 2= gl Histed o
& 2o ¥ g2 (3653329101, mg/dl)el
HEhed AIRZ (179.56+73.36, mg/dD)o| A §-21 Q) A
sl

A7 ® A

A9 22 Az Hol AAFHRIIn|te] STZZ
oul—;] D"—‘ﬁ— /‘E-r]-4 ‘]E-"“ -§—“§‘°] 9\1‘%"% Q’ﬂ@' N
A=,

FIGURE LEGENDS

Fig. 1. Light micrograph of pancreatic islet of normal group. A lot of insulin—immunoreactive f—cells were observed in the

islet of Langerhans (L). Insulin—immuonstain, x 200.

Fig. 2. Light micrograph of pancreas administered STZ to mouse. A few of insulin-immunoreactive f-cells were observed in

the islet of Langerhans (L). I, intercalated duct. Insulin-immuonstain, X 200>

Fig. 3. Light micrograph of pancreas administered the extract of SGT to mouse following treatment with STZ. The most

strongest staining for insulin can be found in the islet of Langerhans (L) near the vessel (V). I, intercalated duct.

Insulin-immuonstain, X 200.

Fig. 4, Electron micrograph of pancreatic $-cell of normal group. The f-cell contained a lot of dense granules with

colocalization of insulin. N, nucleus. Bar indicates 1 um.

Fig. 5. Electron micrograph of pancreatic B-cell from the 21-day-old mouse following administered STZ. In the control

group the less dense impression of the granules in comparison with the density of the granules in normal group were

found. N, nucleus. Bar indicates | um.

Fig. 6. Electron micrograph of f~cell which administered the extract of SGT following treatment with STZ. The p-cell

contained a number of electron dense granules compared with control group. N, nucleus. Bar indicates 1 um.
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