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ABSTRACT

Pretreatment with SAENGCHINYANGHYOLTANG to prevent the

pancreatic enzymes changes by streptozotocin in rats

Shin-soek Kim*, Jong-won Choi**, Cheol-whan Lee**
College of Oriental Medicine, Tae Jon University*,

College of Pharmacy. Kyungsung University**.

The present study was undertaken in order to elucidate the effect of pretreatment
with Saengchinyanghyoltang(SYT) on changes in serum glucose level, body weight,
water consumption, serum insulin concentration and activities of pancreatic enzymes in
rats treated with streptozocin(STZ)-induced diabetic state. Histological studies were
also carried out to elevate the effects on pancreatic tissues and Lahgelhans islet cells.
SYT pretreatment in STZ diabetic rats inhibited the rise of fasting serum glucose
concentration and water consumption. Pretreatment with SYT significantly increased
the concentration of blood insulin and body weight changes compared to the STZ-
treated group.

Pancreatic lipase and trypsin activities were increased, but amylase activity was
decreased and pancreatic f-cell was destroyed by STZ but, pretreatment with SYT
prevented these STZ-induced changes.
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Prescription of SAENGCHINYANGHYOLTANG

OB A R H #(g
o OB Angelicae gigantis Radix 3.750
SESE: Paeoniae Radix 3.750
M Rehmanniae Radix 3.750
IS ES Liriopis Tuber 3.750
n = Cnidii Rhizoma 3.000
H E Coptidis Rhizoma 3.000
Ritw Trichosanthis Rhizoma 2.625
S (B4 Anemarrhenae Rhizoma 1.875
HHa (&) Phellodendri Cortex 1.875
b A Nelumbo Semen 1.875
B M Mume Fructus Praeparatus 1.875
M Menthae Folium 1.875
H E Glycyrrhizae Radix 1.875
Total amount 36.750
3. F& (SYT)E 653 KOFAs}T 554 0.01M
citrate bufferg 2] #ik FAIRF STZREIE
DAxnke] AR WHE(SYT-N group), £EAHWKE 6537 £O

L5 EHe) 108 48 367.55S MEIste] &
BKZ 23] 3A1F g Hhidiste] RS 1A
€ rotray evaporatorZ /B BEEste] HKGHK
% 108gS doA K HERAN LEEZ e
RER EREHKA 8 X3to FREAT.

2) iR o} e

B BREe 83 10088 4o g Yo
AREHKE 657 ROfEsiy 558 0.
01M citrate buffer(pH4.5)8 R#Ik A3
E#HBH(Normal group), HEEMmE R

st 5FA ] SYT(50mg/kg)E 0.01M
citrate bufferol alato] xe) @R A e+ B
##(Control group) 2 HAFERMB FBHK
(STY) & 6573 BOkasta 5540 STZE B
#ik FAME SYTEEERRH(SYT+STZ
group) 2.2 &gt}

3)Strptozotocin BER FHE

Strptozotocin  50mg/kgS K bolA 0.
0lm citrate bufferol A3t} ae) #igd 3
At em FALE 1Fdo] Ay ma|Eikel Al
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mES #H3%F glucometer® o| &3l Mk
BE7} 200mg/kg LI EJQZRS HRK TEE T
F8 .

4)k5 wmEE R WE L) #E

g AFYEZ e 2443 vtk kg FEE
2 RES MEsR oY Ky BRELS STZE &
Ry ¥ 157438 WESHY 37 HWRES A
dglon RES Hz FA g RERLE
E3}U

5) ks, i 2 insulinZ &9 #lE

e K] JIE-S glucose oxide®ol Wt =
Al¥ kit(Exactech blood glucose test strip)
& AHE3IR L, REES RIELS 9% strip(U-19)
£ Agsden mFEPR insuling &< Wilson
So) Kgol #ale] ZAE RIA Kit AH§3h
o y-counterZ #IEsAh.

6)A8 L miEsH

e CO, gas® MBAZF R EHRS
uje} PRSI EER K@K ZHE mES AF
3l cold chambertiol X 305/ A&t &
TAZ e EEE S 800xgolA 155
Bl niES S#E F o miEs 'l
EHsA.

) RIS S

H29 WS DuanSel Fo?d 24 0.
1M KCI, 0.02M CaCl,, 0.01M Tris. 0.01%
(v/v) Trition& &# st % (pH 8.0) Hnst
o uem o WEMS W amylase,
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Erlanson-AlbertssonS ¢ H&®o| F8) x4
¥ Kit(Nephlometer-amylase,-lipase) & At
28920, trypsing #EM-S Folkenssons 9
HET 39 RiET. BRRY &S
Lowrys9 #&E™o #3 bovine serum
albumin(Fr. V)& F#foz A flE
gt

9) R

BEEe] AMAES Ambrogi® HE® o
Hematoxylin-eosin®. 2 Rfstdn, T
island B-cell ##E¥E Gomori's aldehyde
fuchsing* ol 2)8}gich.

K BBoA Aol HERE T + FEEES
R UL MEHY AEMES
multiple range test® FIE3A ).

Duncan’s

I . BB

1. Agmg AU EREE AE hY %
i S 2L

EEFENS FUBme] EESY nih wEN
Mol WX ML BEY #FR(Table 1),
SYT-N#e M9 HERE Bt B KR Al
134.245 9mg/dlol 0] 657+ Mk 128.
9+8.7Tmg/d12 Tz WAsE RS vaoy
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Table 1. Effect of Liquid Extract of SYT on Blood Glucose Level in Normal Rats

. Group Normal SYT-N
Weeks (mg/dl) (mg/dl)
0 135.8+6.7" 134.2+5.9
1 132.5+5.4 129.8+5.5 .
2 131.1+7.3 130.2+3.4
3 137.7+2.3 135.7+8.2
4 133.7+£9.5 132.8+3.5
5 136.1£3.5 126.8+8.9
6 136.2+7.2 128.9+8.7

1) Each values represent Mean+S.D. for groups of five rats

Normal : Saline-treated group

SYT-N : SYT-treated and citrate buffer injected group

2. EREMS PLSHES strepozotocinfERE Ol

CHEt meh ¥5 Rl L

ERENG SRS 8 HEO, 250mg/
kg. 500mg/kg. 1.000mg/kg. 1.500mg/kg) =
#®HAU$(0,1,2.4,6,.8, weeks)E 2E|stAA £
O#fsstn STZ(50mg/kg) & B#lkel FAs
o} ERFE FEAR AR (Table 2) 4 MB
FUBH 250mg/kg 2 500mg/kgS #EE Bl
ME STZ &5 #@id sl AEMJE mEE
RRTEACl 9. &9, 1,000mg/kge] %%
Mm% FHEe HEHS 1FH Py O}

STZ ©E #MBET A5y AFs 654
RHE E% Skl /1A MEQn 83
A 65A 9 S RS YA 2e,
1.500mg/kgs] HEBME FUBH FEEANNE
1,000mg/kg®) Amms MW AN Bt
i) BoEE 84 =1 Be) BES 7 5
ot} 1.000Mg/kg R Hl&ain. 1em
2 DT WEOIAE hEEnE FuEge) B

2 1,000mg/kg 2 657 BT STZE
HRE FER HEOIA AR TR A
IR YRS BUERSH LA BH3lT

Table 2. Dose and Day Reaponse of Liquid Extract of SYT on Blood Glucose Level in

STZ-Induced Diabetic Rats

Dose 0 1 2 4 6 8(Weeks)
Group (mg/ke) Blood Gulcose Level(mg/dl) '
Cotrol 0 NLT+T9 32024108 2870496 278117 3009473
SYT+STZ 20 306.548.4 302987 31564112 2876152 2169483
SYT+STZ 500 1342459 31091116 289.815.6' 218678 290.3£10.2 30646
SYT+8TZ 1,000 203496 0774105 173.845.9" 1578494 153.545.4™
SYT+8TZ 1.500 2136168 196.748.7* 178.749.8" 169.9+3.68" 1513110
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1) Each values represent Mean + S.D. for groups of six rats
2) Value of statisical significance as compared with the data of control group
*{0.05(v.s Control)
** (0.01(v.s Control)
***{0.001(v.s Control)
Control : Steptozotocin(50mg/kg)i.v injected group
SYT+STZ : Steptozotocin(50mg/kg) i.v. injected and SYT-treated group

3. K5 BE 2 H8E v X< g o I3l $8E WA T Ky BlREC FEM
STZE HET HEMAME f8E| -18.58+ (p€0.001) UA ¥l HAAch. £ @EA T
0.59% = E#BRCH AEM (p0.000)UA W  H#S FA W STZol os #@m=y Rel
S92 Ao BRES 46.08+2.72ml/days  SYT+STZBOIME HHHE (p0.0DJAA Hb
EHBE 12.29+0.92ml/dayB ot FHEH(p0. H et (Table 3).
001) A #0H IO SYT+STZES Hmas

Table 3. Effect of Liquid Extract of SYT on the Changes of Body Weight and Water
Intake in STZ-Induced Hyperglycemic Rats.

: Gaining Weight . - Liver/Body - - . Water Intake -
Group of Body Weight
(%) (%) (ml/day)
Normal 9.52+0.65" 3.78+0.71 12.29+£0.92
SYT-N 10.87+0.77 3.98+0.41 11.82+1.12
Control -18.58+0.59***? 5.79+0.07"" 46.08+2.72**
SYT-STZ - 5.71+0.63*** 4.10+0.43** 20.86+1.62***

1) Each values represent Mean S.D. for groups‘ of six rats
2) +¢0.05(v.s Narmal) *{0.05(v.s Control)
+ +(0.01(v.s Narmal) **<0.01(v.s Control)
+ + +<¢0.001(v.s Narmal) ***<0.001(v.s Control)
Normal : Saline-treated group
SYT-N : SYT-treated and citrate buffer injected group _
Control : Streptozotocin(SOmg/kg) i.v injected group.
SYT+STZ ". Strptozotocin(50mg/kg) i.v injectde avnd SYT-treated group
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4. m¥E, FREE Y me insuling 28 ¥4tol o]
X=
MAES EH o] 134.24+5 9mg/dIYH 3}
o] BfEBEo] 2978+ 11.Tmg/dlZ HEME A
(p<0.001) EMARA L} SYT + STZBS 157.
8+9.4mg/d1Z FHEM(p<0.001) A A A3
t}.

Insulin®] #EE EHEC] 46.32+1.52010/
mligldl Hjsted HREEo] 13.56+1.73pIU/mIE
T4 (p<0.00) Al B =HRAew SYT+
STZEE 30.26+2.27pIU/mle2 ¥R
s AEME(pC0.001)JAA E=ACE. FH IRYE
o IE#Bo] B, BB +++u w3y
SYT+STZE:L -0l A + & vebgtH(Table 4).

Table 4. Effect of Liquid Extract of SYT on Blood Glucose, Serum Insulin and Urine

Glucose Levels in STZ-Induced Hyperglycemic Rats.

G Blood Glucose
roup

Serum Insulin .
Urine Glucose’

(mg/dl) (HIU/m))
Normal 34.2+5.9" 46.32+1.52 -
SYT-N 128.9+8.77 48.56+2.63 -
Control 297.8+11.7"**? 13.564+1.73*** +++
SYT-STZ 157.8+9.4*** 30.26-+2.27*** —~

1) Each values represent Mean S.D. for groupa of six rats

2) +<0.05(v.s Narmal)
+ +¢0.01(v.s Narmal)

*{0.05(v.s Control)
**(0.01(v.s Control)

++ +¢0.001(v.s Narmal) ***{0.001(v.s Control)

Narmal @ Saline-treated group

SYT-N : SYT-treated and citrate buffer injected group

Control : Streptozotcin(50mg/kg) i.v injected and SYT-treated group
# : - negative + : 250mg/dl + + : 500mg/d]l + + + : Img/dl

5. B BER AN ML

FERA frde] F o 3717 R eE 4elA
21em insulin® ARE HHe F-Higel <&
2AEE Ao bl Bk @l o1 ¥
S FEHE BE @ Bo 2 STZREEY A3
BmE GRS 677 AIERE 31 STZE #&H

3 ol MEt amylase.lipase ¥ trypsing)
BRGNS BT Bifol Table 5olv.
Lipase,trypsin®] &fkolA HEBES EHH
o Ml K& 293.21+17.37TmU/mg protein,
87.51+2.97mU/mg protein22 @A 3] #&Mm
Hon, SYT+STZE#ENME £4& 178.26+
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10.23mU/mg protein®. 2 #Mftol e AF
#(p<0.001) A B H At

%% amylase GOl RS BEEO A
o] 7.98+0.75mU/mg protein& 2 EHE It

8 A HHIS RH oy SYT+STZEA &
Figtol td) 15.32+0.85mU/mg protein®. 2
A HM(p<0.001) AA Bhn=ACE

Table 5. Effect of Liquid Extract of SYT on the Pancreatic Amylase,Lipase and Try-

psin Activities in STZ-Induced Hyperglycemic Rats

Amylase Lipase Trypsin
Group .
mU/mg protein
Normal 32.36+£2.037" 148.57£5.93 68.37+3.6
SYT-N 28.25+2.39 139.63+9.49 65.37+1.58
Control 7.98+0.75 293.21+17.37 87.51+2.97
SYT+STZ 15.32+0.85 2 71.23+1.57***

178.26+10.32***

1) Each values represent Mean S.D for groupa of rats

2)  *(0.05(v.s Control)
**{0.01(v.s Control)
***{0.001(v.s Control)

Normal : Saline-treated group

SYT-N : SYT-treated and citrate buffer injected group

Control : Streptozotocin(50mg/kg) i.v. injected group
SYT+STZ : Streptozotocin(50mg/kg) i. v. injected and SYT-treated group

6. Btk ADAREME 2 islet AIES] U1 X = B

RN W D STZE} o A 2
islet piiol mlX: MBS WEY R/} Fig
1. 2 Fig2. It}

EREWAS ARELE TBATE BN
PEvh STZASRE 2 RN TSRS Ak
S STZE RSP BlMe) Bk M S
Eshe 2 400M& 2 ZASES o A Ml
Mo 9 islete] Sold Sl WEEEA 2gkm

]
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Fig 1. Photomicrographs of pancreas langerhan's B : Pancreas section from rats treated with SYT(1,
islet in rats. (Gomori’s aldehyde fuchsin 000mg/ke).
method, magnification, x1,000) Langerhan's islet is similar to normal rats.
A : Pancreas section from normal rats. :
The pancreas langerhan’s islet f-cell is
essentially normal.
B : Langerhan's islet f-cell.

C : Pancreas section from rats treated with STZ D : Pancreas section from rats pretreated with SYT
(50mg/kg). and STZ. The destruction of Langerhan's islet f
Langerhan's islet f-cell is shown to be cell was slightly diminished as compared with
destructed. that in C.

Liquid extract of SYT(1,000mg/kg) was orally
administered to rats once a day for six weeks,
and then 50mg/kg of STZ was injected into the
vein of tail. The rats were sacrificed seven days
after STZ injection.
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Fig 2. Histological appearances of the pancreatic B : Pancreas section from rats treated with SYT(1,

tissue in rats. 000mg/kg). o
{Hematoxylin and eosin stain. magnification, The pancreas structure is similar to STZ-
x400) treated rats.

A  Pancreas section from Normal rats.
The pancreas structure is essentially
normal.
E : exocrine gland, L : langerhan’s island

C : Pancreas section from rats treated with STZ D ° Pancreas section from rats pretreated with SYT
(50mg/kg). ‘ and STZ. The pacreas structure is similar to
The pancreas structure is similar to normal SYT-treated rats.
rats. Liquid extract of SYT(1,000mg/kg) was orally

administered to rats once a day for six weeks,
and then 50mg/kg of STZ was injected into the
vein of tail. The rats were sacrificed seven days
after STZ injection.
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3, EES ROk HERSL, RAWS B
sk, mite Hokime MBERE LIRRESTH
I, HES BEASE, HAS BEE G PR
el BAEs ol ERERs T, #iTe SRR
& HEAsdHY, HEE BamEstd 53 LiF
o] stz WY Wik BAE = Y& Rolg*
49).

oo EE= LSRG FBHS BEEM
BIEEEsl LA Streptozotocin(oldt STZz <
Hog fd HIRAY 83 E 248 3o £F
BB FERS PURERIIAE 7Y & B
fERke) Bk @) H AN REES B I35
= KBS Bisksl STZ: Ko pHiles =)
A BIEY S U {04 WHoIT streptomyoes

achromogenes® %8 48 AAL
methylnitrosourea®] gluxopyranose F#&fg
A BiHE BHoE BEY HEwHEe o)
oY STZ9) Mo RE
effect2A EiGHol AP H R glon, 1 fFH
1AL —fkiyoeg alkylating agent® 225
3 ey, w= YE F5I3=2ZE diabetogenic
effect24 BEREHIQ HEIR FHWHES F£H
@ glth AF7kA) GAR STZO HRFR 712

‘o2& 1 4F %t D-glucopyranose® o]
9)A pancrease®] PHiiS] exocrine gland
of oigt fEREMe] EA AL pancreatic
islet celllf&¢] STZ®| uptake’t ®MED &
Aol STZoll 21§ DNA strand #{%2] repair
systemol T3l BE%Q poly(ADP-ribose)
synthetase®] over activation®l BER L
W NAD7F @faH|so] NADS A7AQ
nicotinamide? f-cellH29] uptakeifib &} o

antineoplastic
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Eof Mg NADiE Mol #il=lol langelhan.
s islet f-cell®l ##EH #(b7} Yetya, m-
RNA9] {ETZ proinsulin® %Ak KT
o] BBRAYC 2 insulin® 4 A2 BERFO|
FEEE Ao g AP,

ARG RGO IEHE Syl mbE BE
ou g S FeUte DAY AN £EENE
RS AR IEH 892 glucose REES do
g HES XA gv Ao vEygoen, =3
STZdl & =@ FER elolM HRBME
RGNS #HEAE ¢ Bkl W2 Mg BRES
FESA Y EEEOLE FUBKE 1.000mg/
kgs $RT HolA 4558 Mol (KT H7] A
st} 857X BA MY ETE 8 F AN
o},

Lo #RE EUZ st} AEEnE B
1,000mg/kg e 653 HiEstn STZE Hsst
o FERM B 292 BEst £RRNE G
B HiHER RAS RRSAT. ARENS M
BHS AR Sln STZE #|StuA # BIR
ERE BEY BHCE 8E, Ky BE, mp
9 RES AIE stASd STZ 9lste A3
WSEE BER ERE ] ERROBNEES B
wEsmeN ERE kil v]H2) ZaiAw
STZZ #58 R HiEA noke dA3 #
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Mm% FSHS AEE S22A STZAE
insulin #E Q] KT 71 ¥ =AUt oj2Boe} &
EENLS FUBNS RiEEsS Y STZE #@Aste
24 STZ o&te] e FER ROl ¥ K
o] Bk AAHT JSS BHE T £ AU
o, %3] M9 insulin®] BE7 STZA 28 @A



-olHete] 29« MR F ol BGH BERIEIES viXle EREMRe) -

3] Hi|= S Ao) EERMY FUBS AR 5
22 #{MmE JE YO insuling 4k &2
ol EREME WEKC B & Aojete Wkl
SRR HRE AR '

FERA vdel 5 U7 e R d@lA e
B2 & @wolre Kkl B il nX=
S BB 5B STZA 938ld fRisE 4
shel fe) BTM glycerol RMEE Mk
lipase™ BER 4 ¥ BAHE AW
trypsin®e] BE iEfko] @48 EmEd Ao
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HMEX 7= BEEQ amylase™d] iEHS STZH
B2 HFEQRAC] AEEnE AR AiRE
2 EHF Kigols vA] gor} STZ 25 #§R
BHEO= BMEAY. ol lipase % trypsing
& amylased] i&thol WX = o] N2
At Al GebE RS BERIRIEN A Rk
galo] el 9 g o] AstE4 EBnges
A depgAolgte Ra®e BAAAR o 4
BB RS AEED KR BRI
o] EHE AL M A& FEI Mol
Aoz AREY. o KRS Ao
2 STZHRE KR 7 ik} E¥e=
frAse] BEgoz Eld optHE me
lipased] M #Einets w2 X ol &
2lo] Bs & R dAstz gl

£33 el langerhan.s isletdolAle -
cello] insulin 4ol FA3ER RS islet
B-cell- & MIGLHOZ BET HR STZ KR
B-cello] k& BUE = ov AFEME FGHHK

o] BIRELZ f-celle] BEI/F £ 3B 5. o)
EokgEME WBKS AEE/ M
langerhan.s islet f-cell?] 78 AR A AF
°l insulin® £igE WA EX HERFEA oF
718 = 4Ee dY D K BSR IEHE sl
EYEe E93 ¥ Aoz A=

LI ke BB #RE A8l & o BRAA
BERRROl RS AERNES B HRERS
Jehdie A3 & WE B 5 KRl Akl
BIRE A Aste WHEol RAH s Aoz 4
Zt=]9 9] langerhan.s islet f-cell BHE=
ob1He BERAY B R ER BHoR FA
g de Ao g Alggy.
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ko] IEH Ko 2 3| BH ot K B
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