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e HEd 200-220g9] Sprague-Dawley
F ‘g EREHGIRA, A9 28
#53) @EshEA LEAM HRE Bl
MEAIZ] % {EHSHR

2) #Ht

grte WiolA BA BEY A& #As
dom gHe WEEE Ky ERE
ERERCl MHETE mekd mkERSE L O3
TR, BRANED 1 8L e 2o

D ER#
K1E#¥ Trichosanthes Radix ....7.50g
#F9% Liropis Tuber .......... 3.75g

4% Rehmanniae Radix ......... 3.75¢g
FAY%F Maximowicziae Fructus.3.75g
# ¥ Glycyrrhizae Radix.........3.75g

E IR Pueranae Radix ......... 3.7Pg

¥% >k Oryzae Semen ... 40.00g
@ MmekERM

EREM

#3%F Spinacio oleracea L ....750g
@ ERTF
{#%#3F Spinacio oleracea L ......7.50g

2. Bk

1) =8 AN

ERET MekEREK 1085 o8B € BXT
75g& %% round flaskol] ¥ 3000mee] %
BIKE 71F US RHEIEE KMEstY Bkt
ol A 28R BB % EEME BT WK
£ rotary evaporator 2 HEREMT ok, ThA
40T BEEZRBENN @ T2EERANA £4
975g, 1200g % 100ge] r|£E A,

2) BERAR FHE L MER

BE e 1o s sty FHEE, HRE
MR ERER 2 ERTHoZ Yl EHM
& B3 BE e AREBNEY strepto-

zotocin 50mg/kgS S BRI HRS
FEEAI T

Wi #¥BlE streptozotocin 3% EL 28 F) 5-E|
1816 7HE EREEdE ER&EA2
312mg/200g, Mk ERBEFEN = MIKRE R
712, 384mg/200g, WEHFHNE HETF 7|
2 321mg/200gS ksl os, Bk
= BEY AHABKE Rnikmsidd.

3) i LS o
@ #m L mEF oot
Streptozotocin ¥2E% % 2 5 L SEHA WY
& etherZ 7FEA MBEAZ g LBoES
B Kimstd —#H+s EDTA-2K2 EMsld
hemoglobin&# hematocritf@ HE] (E/H 3}
don E —#HE 3,000mmolA 154/ #Eo
SEEEte mFS AT
@ iME+ glucose MITE
m#E+ glucoseEE Mutarotase-GOD#E'®
o] ¢o}st glucose C-Test Wako Kit(wako
pure chemical industries, LTd, Japan)€ £/
'6—]'0:] :@"%99,!02,103,110)5}%@'
@ M+ insulin® RE
fiF+ insulin&< radicimmunoassay kol
)8ty insulin RIA Kit(INCSTAR Corporation
US.A)E EAstY WEP s
@ M total cholesterolf I
M¥h total cholesterol& < cholesterol C.
Wako KitZ {Efstel miE™""steict
® m#EF triglyceride® WE
e triglyceride® < GPO-PAP#™] ¢
3t triglyceride G II Wako KitE {33}
T3 Ao,
® M+ total protein ¥ albumin® H5E
M+ total protein® Biuretti™eo) 9 d)od,
albumin® BCG&ol €8l A/GB Wako Kit
g @ERste] WP,
@ M+ RFEFXK WE
MmiFh RFEEFXELS Urease-Indophenolik
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Moy o}l Urea NB-Test Wako KitE [
stod e s ek
® sk ERER WE
ke EmEe Nat ¥ K € flame

photometer(Corning  Co.)& gkl whcst
Hdor (Cle Schales—Schales&lm@] P&
FIE dgiFkel et WEst Ak
@ fud transaminase WGYERE BIE

MFEdk glutamic oxaloucetic transaminase
(GOT) ¥ glutamic pyruvic transaminase
(GPT) 1&EH:EEE Reitman-Franke’si>"ol ¢
slal S, TA, Wako KitE AbgERe] Wl
98105110 51 o3 .

@ Hemoglobin& M5
Hemoglobin & Coulter Hemoglobinometer
(Coulter Electronic LTd. England)& {£RI8}
of pE s
@ Hematocritf JWiE
Hematocritfi = HermatocritWi7E il @i O
se2 (FHIsted 12,000rpmoll Al S S OdrEE
A7) #% reader® (£S5t W 17" 5k

4) Feb o Sth
@ BR 2 IRE WT
Streptozotocinf®fitg 1, 4 2 THA meta-
bolic cageol] BFES € £7 S BUES
o KSR RE RS RES WESATH
® R glucose L proteini JE
e glucose % protein&S  Medi-test
Combi 3(Macherey-Nagel, Germany) test
strip (ERate) WE™ sk

5) B % WESEE WE

a5 o grreptozotocin M 0, 2, 5 o2 8H )
o) pEstRon, MISEE S streptozotociniX
gt 1384 ether® 7HA MEEAI % EHE
kst I 2 B st mRe WE
FUT

T PERES] BY RRE 9 TS Bk -

M. EEERER
1. m& glucose&o O|X|= #&E

fiE glucosefn & IEFIREOl i 2, 5
gH Al A4 1054+9.6, 8).7%155, 141.3%
15.3mg/dlel 23, RS £4% 35031541,
363.1+435, 3106%421mg/dl=Z ER Rl W)
ol WmEAT  ERRIE &% 30T
567, 22531497, 3025+ 27 3mg/dl 2 ¥HEEE
o] Hate] WA HR e SHA P<O.BGE A

mio] EEATH  MRERENE £%
3633+542, 250.5+46.8, 267.3:538mg/dI®

wEpee] st B EHASH
P<005E #EYEol #E= ATt

WETRE &% 36152457, 2195443,
1940127 8mg/dI2 HiETel et BA AR
o 5H A P<0.02, 7HA P<0.052 FE
beo) = AeH Table D.

SH =l

2. I insulingol| O|A = 8

[ nsulinB< ERE] 5% 2 548
gAlo) #4 3.17+0.13, 291%0.11, 3.30+061
¢ TU/mlel 3, wWEEe f4£ 1761022,
1102024, 2472025 U/mlE ERE
sl WmAHIY.  ERBERES £% 173%
0.14, 343%0.25, 449+0.70 £ TU/mlZ  HIREE
of w3t wEmEA e 5% o] P<0.01, 88
Ao P<O0RE Ee HEM REHUT
ek E RIS &% 1951011 3.20%0.35,
963044 U/ 2 HIgErol [hated B2
ol 5EAY P<OBE HEM REAN
FEHFRES &% 220L016, 273%0.21, 375=E
059 ¢ IU/mlZ IRl sk @nse W
e Uergol HEMES RTHA ST
{Table ID).
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3. m;#F+ total cholesterol£0{ O0)X|=
B

%5 total cholesterol#r& JEHEEO) ks

2,5 2 7HA %% 51101686, 46.22£857,
41.15%29%6mg/dIol T HWIEHL #£4& 6723
1486, 6647£6.60, 6396x744mg/dIZ IEW
Beoll tested BHEIAT KRB &%
652711024, 35.75+t7.04, 45.09%3.75mg/dl=
R ated  BAEAen  5HA
P<0.01, 8H Al P<0.052 HEH:ol RES
o IR ERES £4% 61.64E555 4510%
6.39, 4445 *£3.37mg/dlE ¥REel tated
LERoen 5 2 8HA P<Q.05E HEH)
HEEHAL. WRTHS £% 6723486
4160£866, 50.15E651mg/dlZ ¥Rl E
o wA SR 5HA P<OSE HEN
o] FBE= S tHTable 1.

4. m;F+ triglyceride®0l| O|A|= g/

M triglyceride® & [EREFo] #Es 2, 5
8H= #£% 46.16i4.01, 5361840, 4640+
756mg/dle|A L BB #£ 1067412803,
12351£2059, 59.39*x10.44mg/d1E2 IE7#Efoll
ety EmEAY. ERHFS £% 10959
+19.21, 650711056, 5559*+543mg/dlz ¥
R k3t A ER e 5ER] P<001
2 HEMol WEHYD. MKRERKS 4%
10032£22.76, 84.26%11.70, 45.65%4.90mg/dl
2 YR ety B HE HES JERY
Koy HEMC ZEHA oottt ERTE
< %4 108.23%20.80, 52.08+£7.29, 49.09%+
750mg/dl2 BER dlY B Elen 54

7o P<O.0RE FEM:) ES A Table IV).

5. M total proteing0l| O|k|= g2

M+ total proteing < IEWAFC] HER 2,

i H15% HW2R -

[=Sn -1}

5 % THR ##% 7752068, 1307143,
762+£200g/d1°1 T HMERE £& 636t
1.12, 11.03%063, 5656+047g/d1Z [F#HREl
thate] WA EA T ERERES £4 864t
1.17, 1375+0.94, 6.18+0.59g/d], MukE 5 &
#% 908%067 13.17=104, 699+125g/d =
Higprel sty EF s #HEgE 29
o HEMS FEE R Gt BT
#% 7421054, 1548*1.11, 5575£0.86g/d1
¥Rl teled  mmEAdon  5HA
P<0052 HEMo] #E=ATH Table V).

6. M;&+ albuming£o| O|X|= g%

M albumind [EffEe] % 2,5 2
THA O] #4# 453%£0.37, 3.3d4*+047, 382%
0.25g/dIo1S 2 HIETES £4 3832024, 358
+0.42, 391+0.26g/d1Z EH B st @l
HAow ERMIFS %% 4271028 368
0.28, 3.76£0.29g/d], ok ER KL £4 333+
0.51, 330061, 3.08+0.25g/dlZ, WHFHS
%4 3831034, 362+054, 364%=0.25g/dl&
HERE 25 HEERrol Hdle] Selgh (ko)
$131cH(Table VD).

7. miEP REEREN OXl= 2@

Mk RFEEHES EWH HR 2 5 ¢
7EA %% 1331087, 161996, 1468=*
097mg/die| T HWWFE #4 18141141,
30.68+£3.80, 29.18£3.03mg/dlZ [EFH It
st EmE AT EREBS £4 1803
147, 21.10£187, 22.03+212mg/diZ ¥
of ttsled WA= en 5HA P<OOIE &

Bio] EHAT. MKRERKS #% 1835
i2.16, 2493£4.22, 20.75%3.68mg/dlZ ¥
ol ke BAEE HEe JdEhigdey
HEM] & EHTHL 4%

EE A ekTh
19402286, 1585142, 1580t142mg/dlE
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Hhaitel ested WAool 5, sH Aol P<0.0L
2 i S0 S el (Table VI,

8 mE+ EMEEO 0X|= &

M Na'#& [ERRIe) 8558 fe 2, 5
21 THAe %4 1503115 1475%17, 1539
£1.3mmol/1°] ¥ 1, ¥HRFL #4 1427%27,
1395%1.3, 1432E14mmol/1Z E# Il 3}
o BAEATY  ERETFE %44 1435%20,
1455+17, 1495 1.6mmol/ 12 ¥Rt 3
o wmEen 5 2 gHA| P<OO2R HE
phol FEE ATk MREREEES &4 1413
+1.7, 1441x14, 1487E£20mmol1= ¥IETE
of hdted = er 5 ¥ 8HA P<0.05
2 fEe] FEEHAT  WEHTHE £4%
142.9%25, 143.7%£15, 1481%14mmoViZ ¥
WEpEol] sl EmEdow 8HAC P<0.05
2 HEMe) ESATH Table V.

MiFd K& EWRFe ®% 2,5 € 7H
Aol %% 4.95i0.21 501%023, 498=*
0.20mmol/1e]1 1, ¥EFE-S 4&% 6.98+0.27,
7.05£0.38, 6.05£031lmmol/1Z FEEEel 3}
o EmEAT ERBEL %% 6871035
6.11£0.30, 5.07+0.25mmol/12 #EFEl] 3}
o wAsdes 5 2 8HA P<0.052 #E
thol A= AT  MBRERMBFLS 4% 699
+0.39, 6012025, 545£0.27mmol/IZ HEWFE
o k3t WA EIien 5HA P<O.05E 4
BEiko]l WESHNAD. EHETRE £% 679%
0.40, 6051023, 535£03lmmol/ 1 ¥R e
ate] mAEASH SHRC P<OBE HE
ol s °iEHTable X).

MR ClES EWme 5 Bk 2,56 2
BH A &% 139.7i1.5, 1285115, 1234%
29mEg/1e] 1, HWERS £4 111117
1159+19, 1154t20mENE IEHFBF) 3}
o AU LRERS #4% 1162715
123.3%1.2, 1213+£1.7mEq/1E  #Iafee] Lh3}

of mheEllen sHA P<OOIER # &l
s mRERERE 44 1160137,
1230423, 1183x=10mEq/12 HEEA L3}
of wmElen sHA POBR &N
SRIEEI A TS #% 1164126,
1227113, 118407 7mEgN2 MR b3t
of win=Edens sHAC P<0022 HEHo]
s = 2 tH(Table X).

9. m;& transaminase ;EMEO| O]
X= g
M GOTEME S kWA HE 2 5
9 gHAY %% 215%13 232+40, 166=
20unite] A 1, BWIEHE £ % 203.0L£70, 2480
+236, 2688+ 255unitE IEF B o] 18
MEAT KRB &4 2059293, 1598
266, 190.7E£12 7unit= ¥EREA HIIS B

PEigen  SHAC  P<O®BGE, 8HAN
P<O2E #HEMo] ZEHJTE ek ERE

re %4 19642103, 1880%167, 1433%
24.1unit2 ¥MERE] sl WA EHA oy 8H
Ao P<OOIZE HEMol HEHIS EXET
e %4 2320+538 1558%73, 1182+
7 7unit® ¥R Wele @A EHdoew 5H
ol P<0.01, 8H A P<O.00LE HEMo]
JES SATH Table XI).

Mg GPTIEMEE S EWRC] ®% 2 5
2 gHA ] %% 418%+37 437%94, 418%
9.0unite] 3, BWKWEES #& 1538+199,
182.2+94, 1696*103unit2 E#FE st
2 = Aot EREME &% 1499%64,
142040, 141.8*65unit2 ¥R tsld
WAERes  5HAC P<00l, 8B A
P<O0SE HEMo] REEAUTT.  MSRERK
TS 4 1352%44, 1434%48 1510=
46unit® ¥IBFE et @A EHAoow 5H
o P<O.012 AEMC] JUESEJT.  EHT
TS &4 1538%37.3, 1559+95 1374%
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BAunit2 ¥R et B EAen] 8HA
of P<O.022 #iEfko] ZFERTH Table XI).

10. Hemoglobing0i] O|Xj= g

Hemoglobint& & E# o] #Eg 2,5 % 8H
ol #4 152%03, 14.6=04, 13.9%0.4g/dl°]
Y BHIERES 44 1554103, 154+03, 15.2
+05g/diojTE.  EREME #4% 152105
152%11, 157£0.7g/dl, MSRERML %% 161
*05, 14604, 162£05g/dl, BFTRL %%
16.1£06, 146+143+03g/dlE ¥KE) L3}
o HEM v ¥ie gtk Table XID.

11. Hematocrit&ol| O|X|= &

HematocritlE & EHHC HE 2, 5 2 8H
Aol £% 39.8+£08 380+1.0, 36.6%£1.29%0°]
3, HEEEL &4 40907, 383x16, 410
+0.6%°] 4t} EREFES £4 409%13
36516, 40.3%1.1%, MREREES &% 406
+10, 381x15, 41.2+1.3%, ﬁ%j‘é‘—f‘ﬁ° 40.2
+£1.0, 38015, 392+09%Z 2 EHER o H
R 3 HEM A= ﬁ{tu A}
(Table X1V).

12. RE0| D|X|= &8

24p5H] 59te] RES E¥ENC % 2, 5
2 H A £4 7.2£10, 31102, 36=1.9ml
ol HEML £% T68%72 572140,
432+56mlE2 HEEC tdle ®mERd
ERBHS £% 639148, 269+79, 368*
81mliZ HEH st BAEANes 5%
ol PKO.01E FEMo] FEIAJADT. MskER
e %% 616165 340%131, 164+£5mlE

Hwreel st mAEIen 8E A
P<001Z HEMOl ZEAAT. EXTHS

#4 711278, 290%51, 158+54mlZ W
Fell  ttsto} WA EAem 5 L 8HA
P<O01Z HEM:o] E=AcHTable X V).

13. FReh glucose®0| U|X|= R&

KA glucosef& [EfFffe] @Wh 2HA 8
s Bt o] 4fil, S0mg/dl7} 37, 150mg/di7}
1ol SAAC offf BF ftoldlon 8
HAol 76+ Btk 201 SOmg/dizt 26,
150mg/di7t 164, 500mg/diZt 2floln WK
B 280l 8fds 500mg/dl7y 5,
1000mg/diEA Eo] 3ol om SHA o] 8
Z¥kol 161, 150mg/di”} 15, 500mg/di7}t 66
B2 EWR Lbate] ®imEAch LS
28 A ol SO0mg/di7y 15, 150mg/diZ} 3
1, 500mg/di7} 1] 1000mg/dikh ko] 4fflo] S

1 5ARl 8F4 Ktke] 14, 150mg/di7t 1
#l, 500mg/di7} 6flelen SHAN THid
150mg/dI7} 21, 500mg/di7} S5FIE ¥fEFTel
tested WA kE R ERES 2H Ao
9k 50mg/dl7t 161,  150mg/diZ} 147,
500mg/dl7} 364, 1000mg/dl Ll ko] 4ffjo] o
o} SAER 84 ko] 14, 500mg/drt 7
Flelsr, 8HAA 9fish  S0mg/diZb 2,
150mg/dI7} 261, 500mg/dl7} 2%, 1000mg/dl
LAlEe] 3flz HEHEl st w4 =
ERFHE 28A 9flh 150mg/di”} 1,
500mg/dl7} 56, 1000mg/diLi ko] 3oL
™ SHA offich Kt 161, 150mg/dl7} 14,
500mg/dl7} 7HielRa SH A 8 e 2
#, 150mg/dI7t 4, S00mg/diZt 14,
1000mg/dlLl Eo] 1= $iMEREc] kbale] mid
= AtHTable X VI).

14. kp ZEREEO O[X= &

Rep EEEES EWR & 285 8
Flsh Efkol 41, 30mg/diZ} 3, 100mg/dl7}
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1Ae) o SHAN 8wk 30mg/dl7} 64,
100mg/dI7} 2ol e 8H ol S Bl
o] 3, 30mg/dI7} 47, 100mg/dI7} H#e] 2
WIEHS 2HA 66k 0mg/dl7t 36
100mg/dI7} 3ol o sHAlel 8flh btk
o] 5{i, 30mg/dl7} 263, 100mg/di7} 1l n
SHA] 9k 30mg/dl7F 47, 100mg/di7} 3
7, 500mg/dI7} 52 EW R ke #Bm
Stk ERHIS 2H R 8Fh kol 2
7, 30mg/d17} 4%, 100mg/dl7} 2fo) gl e 5
Hajoll 8Flh fatkol 761, 30mg/dl 1Fie|
SH&jel 9fb Batel T, 30mg/dl7} 2(A%
HERol ale] Mo EHAT ER RS 28
Ao Ol Batkel 201, 30mg/diFl 4,
100mg/dl7} 3#llo]dam] SHAjl 8k [t
o 4, 30mg/dl7} 4fo1 3, 8H ®loll 9
fdkol 1, 30mg/dlZy 261 100mg/dl7} 20,
500mg/dI7} 4812 R Hhaled w4 =
THTable XVI).

15. 8250 0IX|= &

Fpeel fedie W 2 5 2 8HA &%
18056 +4.04, 19:3.11i4.48, 208.12£4.25,
23041%£3.16g°l9 T HWME2 #£4% 18082+
416, 18256+4.36, 181.47+364, 190.78+3.09¢
o8 [FEEP st #sAEHdY. EREER
& %% 180.40%6.11, 185.88:£663, 19851+
397, 19868+318g 02 ¥MREol Hedled #n
Hdeon 58580 P<OOIE AHEM o] EE
Atk MSREREAFE %% 18033%532
180.44+539, 192.88+261, 19549+4.042 %
gl ket |inEes S5HA P<0.05
2 AEfkel REHAGL  HETHE &%
18050646,  18063%570,  19058%=2.34,
20054*255g 02 HIERrO] Ltale] in
o] 5 2 gHA P<O.05E HEM o HES
2 tH(Table XVI).

16. BEER0| 0[X= BE

TR IETTREe) Yk 13 M) 846+
0.36gol ¥ a1, HKH-S 7601026g2 2 EFR
of I3t WA EHE ol ERERES
7.00£0.26, MR HEES 810£032g,
TR 770£014g o2 FSERFE HHARERIC)
HEM e e °i‘iiﬁ}

TS [ERE] WH 135 181%
00801 HWEITE 1961004g2 8 EWH
of kst WinEe {HaolAoh ERHBFS
1.96£0.07g, MBRERBEFS 1.99£0.09, #¥K
TS 180+t000ge = HERIF HETR
HEM de e dAHTable XIX.

V. & &8
PR R IEBR AR iRk EmT
Eﬁ ﬂﬁzﬂﬂcﬁ Arh  ZiEol FEBEMABIY
EIEEE S BRI FIEH AR 8BRS T

I:;'}O}‘—T’—-. ﬁil‘?zﬂﬂﬁt mwEe &
Mol REsA HH e} o) matd m&}
o] #4dA "oty SPI, = EM REHR
B ‘Kl BAENE EATIE don s}ﬁi
= ou) olol Ha £ 2P EVS vE %
Ko BPS et WEe HKS B #
k7d KESE BE BARS Bkstd oz
Fsted &8k, SR, HEIY BEINA Bitts)
2] ®3oz @Hshd 9o st l <
#hol bfto] QIOW Eif, rhfE] low
M, T e Fetm o

Mgl el YolA We  masglIeEs
20—37.51.59,74,80.8‘2-&5)_‘:_—_0 E?U\O] fﬁtﬁ és?ﬂﬂ%}—t— =
el Ffrol Wk ki, dhh, Fie =®s
pEEEtE T, el el et fmeR
2o Ve Wik B B B RN
Wi e kol sk R EE AW B
IR B G BB 52 bl HE

sh=dl 2R
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Table |. Effects of Okchunsan, Gamiokchunsan and Spinacia oleraces L. {Semen)
on Serum Glucose Level against Streptozotocin-induced Diabets in Rats

No. of Dosem Serum glucose level

a)

Group animals  (mg/200g) Route 5 (rglg/dl) s
Normal 9 - p.o. 105.4% 96 897155 14131153
Control 9 - p.o. 3503541 363.1%435 3106*421
Sample A 9 312 p.o. 375.0£56.7 2253%£49.7* 3025%£273
Sample B 9 334 p.o. 363.3x542 2505x468+ 267.31+538
Sample C 9 32 p.o. 361.5%457 21952448+ 19401278+

a) . The value represented the mean of standard error.

Sample A: Solid extracts of Okchunsan.

Sample B: Solid extracts of Okchunsan plus Spinacia oleracea L.(Semen).
Sample C: Solid extracts of Spinacia oleracea L.(Semen).

* : Statistically significant

* P<0.06, ** P<0.02 vs. the Control group.

Table 1I. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum Insulin Level against Streptozotocin-induced Diabets in Rats

No. of Dosem Serum insulin level

Group . Route (2 IU/mb)?”
animals  (mg/200g) 5 5 8(days)

Normal 9 - p.o. 317£0.13 291x0.11 3.30x£061
Control 9 - p.o. 176022 2.10x0.24 247025
Sample A 9 312 p.o. 1.73%0.14 343+0.257" 4.49+0.707
Sample B 9 384 p.o. 1.95%0.11 3.20%0.35 2.6310.44
Sample C 9 32 p.o. 2201016 2.73%0.21 3.751059

a) : The value represented the mean of standard error.

See Table I for Sample treatment.

* . Statistically significant ) ‘

* P<0.05, ** P<0.02 #*+ P<0.01 wvs. the Control group.

Table Il. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)

on Serum total Cholesterol Level against Streptozotocin-induced Diabets in Rats

No. of Dosem Serum total choleserol level

a)

Group animals  (mg/200g) Route g (mg5/d1) s
Normal 9 - p.o. 51.10£6.86 46.22+857 411529
Control 9 - p.o. 67.23=4.86 66.47 £6.60 63.96£7.44
Sample A 9 312 p.o. 65.27110.24 3B75E704™ 45091357
Sample B 9 384 p.o. 61.64%555 4510639  4445+337
Sample C 9 32 D.0. 67231486 4160866 50.15+6.51

a) ! The value represented the mean of standard error.
See Table I for Sample treatment.

» . Statistically significant

*= P<0.05, ***+ P<001 vs. the Control group.
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Table IV. Effects of Okchunsan, Gamiokchunsan and Spinacia cleracea L. (Semen)
on Serum Triglyceride Level against Streptozotocin-induced Diabets in Rats

No. of

Dosem

Serum triglyceride level

a)

Group animals  (mg/200g) Route > (mg/dsl) TS
Normal 9 - p.o. 46,16+ 401 53.61% 840 4640% 756
Control 9 - po. 106.74%£2803 12351£20.59 59.39+10.44
Sample A 9 312 po. 10959£1921 6507*1056"" 5559+ 543
Sample B 9 384 po. 10032%+2276  84.26%1170° 4565+ 490
Sample C 9 32 po. 10823+2080  5208:% 7.29"  49.09+ 750

a) ¢ The value represented the mean of standard error.

See Table I for Sample treatment.
* [ Statistically significant

= P<0.05, »* P<0.02 vs. the Control group.

Table V. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum total Protein Level against Streptozotocin-induced Diabets in Rats

No. of

Dosem

Serum total protein

a)

Group animals  (mg/200g) Route 2 (g/dl) 8(days)
Normal 9 - p.o. 7752068 13.07%1.43 762200
Control 9 - D.o. 6.36+1.12 11.03%+0.63 565+047
Sample A 9 312 p.o. 864117 1375094 6.18+£0.59
Sample B 9 384 p.o. 9.08x067 1317x1.4 6.99£1.25
Sample C 9 32 p.o. 7421054 1548+1.117 557£0.86

a) - The value represented the mean of standard error.

See Table I for Sample treatment.
* . Statistically significant
*#*xx P<0.01, vs. the Control group.

Table Vi. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum Albumin Level against Streptozotocin-induced Diabets in Rats

No. of

Dosem

Serum alburmnin level

Group g Route (g/d1)®
animals  (mg/200g) 5 = Sdays)
Normal 9 - p.o. 453%0.37 3341047 392+0.25
Control 9 - p.o. 3.881£0.24 3.58+0.42 391£026
Sample A 9 312 p.o. 4.27+0.28 3.68%0.28 3.76%0.29
Sample B 9 384 p.o. 3.33+0.51 3.30£0.61 3.08%£0.25
Sample C 9 32 p.o. 3.83%=0.34 362+0.54 3641025

a) : The value represented the mean of standard error.

See Table 1 for Sample treatment.
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Table Vi, Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Blood Urine Nitrogen Level against Streptozotocin-induced Diabets in Rats

No. of Dosem

Blood urine nitrogen level

—Group et Route (mg/dD)”
~ammats 2608)~ 2 5 8(days)
Normal 9 - po. 1331087 16.19£9.60 1468+0.97
Control 9 - p.o. 18.14*t1.41 3068%3.80 29.18+3.03
Sample A 9 312 D.0. 18.03£1.47 2110187 2203£2.12
Sample B 9 384 po. 1835%216 249314422 20.75£3.68
Sample C 9 32 po. 1940t286 1585142  1580*1.42™

a) | The value represented the mean of standard error.
See Table I for Sample treatment.

* : Statistically significant

* P<0.05, *x+ P<0.01 vs. the Control group.

Table Vi, Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum Sodium Level against Streptozotocin-induced Diabets in Rats

No. of Dosem

Na" level (m mol/]

)a)

Group animals  (mg/200g) Route 2 5 8(days)
Normal 9 - p.o. 1503£15 1475x1.7 1539£13
Control 9 - D.O. 1427x2.7 1395+1.3 1432*14
Sample A g 312 p.o. 1435%+2.0 1455+1.7" 1495+16"
Sample B 9 384 p.o. 141317 144114 1487+20°
Sample C 9 32 p.o. 1429%25 1437£15 148.1+14"

a) : The value represented the mean of standard error.
See Table I for Sample treatment.

* . Statistically significant

* P<0.05 ** P<0OZ vs. the Control group.

Table IX. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum Potassium Level in Streptozotocin-induced Diabets in Rats

No. of Dosem

Na' level (m mol/)?

Group animals (mg/200g) Route 2 5 8(days)
Normal 9 - p.0. 495021 501+023 498+0.20
Control 9 - p.o. 6.98£0.27 7.056£0.38 6.05%£0.31
Sample A 9 312 p.o. 6.87£0.35 6.11+0.30" 507+0.25"
Sample B 9 334 p.o. 6.99£039 6011025 545027
Sample C 9 32 p.o. 6.790.40 6.05+0.23 535%£0.31

a) : The value represented the mean of standard error.
See Table 1 for Sample treatment.

* o Statistically significant

* P<005 vs. the Control group.
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Table X. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum Chloride lon Level against Streptozotocin-induced Diabets in Rats

Group No. of Dosem Route Na’ level (m mol/1)*
o animals__ (mg/200g) ~ 2 5 8(days)
Normal 9 - p.o. 139715 1285£15 123.4%£29
Control 9 - p.o. 111.1£1.7 1159£19 1154%23
Sample A 9 312 p.o. 1162+15  1233%12™°  1213+17
Sample B 9 384 D.O. 116.0x37 123.0£2.3" 1183+1.0
Sample C 9 32 p.0. 1164%26  1227%13" 118407

a) © The value represented the mean of standard error.
See Table I for Sample treatment.

= 1 Statistically significant

= P<0.05, *x P<0.02 =*++ P<0.0l vs. the Control group.

Table XI. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Serum GOT Activities against Streptozotocin-induced Diabets in Rats

No. of Dosem Na“ level (m mol/l)a)

Group animals  (mg/200g) Route 2 5 8(days)
Normal 9 - p.o. 215%= 13 232% 40 166+ 20
Control 9 -~ p.o. 2030+ 70 2480£236 268.8+1255
Sample A 9 312 p.o. 2050+293  1598%266™ 1907127
Sample B 9 384 p.o. 1964103 1880%16.7 14332417
Sample C 9 32 p.o. 232.0£538 1558* 7.3 1182+ 7777

a) : The value represented the mean of standard error.

See Table I for Sample treatment.

* . Statistically significant

* P<0.0p, ** P<0.02 #x+ P<0.0l, **+* P<0.001 vs. the Control group.

Table Xi. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
con Serum GPT Activities against Streptozotocin-induced Diabets in Rats

No. of Dosem Nz’ level {m mol/l)a)
Group animals (mg/200g) Route 2 5 8(days)
Normal 9 - p.o. 418 37 437194 41.8% 90
Control 9 - D.0. 153.8£199 1822+94 1696+103
Sample A 9 312 p.o. 1499* 64 1420+40™  1418% 65
Sample B 9 384 p.0. 1352+ 44  1434%+48™ 1510% 46
Sample C 9 32 p.o. 153.8+37.3 1569%95 1374+ 64~

a) . The value represented the mean of standard error.
See Table I for Sample treatment.

* . Statistically significant

* P<0.05, #* P<0.02 #*x P<0.01l wvs. the Control group.
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Table Xl Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Hemoglobin Level against Streptozotocin-induced Diabets in Rats
No. of Dosem Na’ level (m mol/l)a)
Group . Route
animals  (mg/200g) 2 5 8(days)
Normal 9 - p.o. 15.2£0.3(8) 14.6£04(7) 13.9+£0.4(8)
Control 9 - p.o. 155+0.3(9) 154x0.3(7) 15.2+0.5(8)
Sample A 9 312 p.o. 15.2+0.5(8) 152£1.1(7) 157£0.7(8)
Sample B 9 384 p.o. 16.1£0.5(8) 14.620.4(R) 16.220.5(9)
Sample C 9 32 D.0. 16.1£0.6(8) 146%£0.3(8) 143x0.3(9)

a) . The value represented the mean of standard error.
See Table I for Sample treatment.
() : Number of animals used in the experiment.

Table XIV. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Hematocrit Level against Streptozotocin-induced Diabets in Rats

G No. of Dosem R Na' level (m mol/1)”
roup animals  (mg/200g) O 2 5 8(days)
Normal 9 - p.o. 39.8+0.8(8) 38.0£1.0(7) 36611.2(8)
Controt 9 - p.o. 409%£0.7(9) R.3E£1.6(6) 41.00.6(8)
Sample A 9 312 p.o. 40.9£1.3(8) 36.5X1.6(8) 40.3%£1.1(9)
Sample B 9 334 p.o. 406£1.0(8) 38.1£15(7) 41.2+1.3(9)

Sample C 9 32 p.o. 40.22:1.0(9) 38.0£1.5(8) 39.2£0.7(9)

a) : The value represented the mean of standard error.
See Table | for Sample treatment.
( ) : Number of animals used in the experiment.

Table X V. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Urine Volume against Streptozotocin-induced Diabets in Rats

Group No. of Dosem Route Urine Volume (ml/24hrs)”
animals  {mg/200g) 2 5 3(days)
Normal 9 - p.o. 72x1.0 31+ 0.2 3619
Control 9 - p.o. 76.8+172 57.2% 40 43.2+56
Sample A 9 312 p.o. 63.9+48 269+ 79 36.8£8.1
Sample B 9 384 p.o. 61665 340x£131 16457
Sample C 9 32 p.o. 71.1x78 290+ 51™ 158+£54™

a) : The value represented the mean of standard error.
See Table I for Sample treatment.

* o Statistically significant

*xx P<O0L vs. the Control group.

Table X VI. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Urine Glucose Level against Streptozotocin-induced Diabets in Rats
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Urine Glucose (mg/dD)

Group ?g&;ﬁs (mz(;;&[)ng) Route 2 5 8(days)

-50 150 500 >1000 -50 150 500 >1000  -50 150 500 >1000
Norrmal 9 - po. 4 3 1 0 0 9 0 0 0 0 2 2 1 2 ¢
Control 9 - po. 0 0 0 5 3 1 0 04 3 0 0 3 3 3
Sample A 9 312 po. 0 1 3 1 4 1 01 6 0 0 0 2 5 0
Sample B 9 334 po. 0 1 1 3 4 1 0 0 7 0O 0 2 2 2 3
Sample C 9 32 po. 0 0 1 5 3 1 0 1 7 0O 0O 0 4 1 1

a) : The value represented the mean of standard error.

- ! Negative.

See Table I for Sample treatment.

Table XW. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Urine Volume against Streptozotocin-induced Diabets in Rats

Urine Protein (mg/dl)

No. of Dosem
Group . Route 2 5 8(days)

animals (me/200g) ~ 3010050 - 3 100500 - 30 100 50
Normal 9 - D.O. 4 31 00 6 2 0 3 4 1 ¢
Control 9 - p.o. 0 3 3 05 2 1 0 0 4 3 2
Sample A 9 312 p.o. 0 3 5 0 6 1 1 0 8 0 1 0
Sample B 9 334 p.o. 2 4 2 0 7 1 1 6 7 2 0 O
Sample C 9 32 p.o. 2 4 3 0 4 4 4 0 1 2 2 4

a) © The number of animals.

- © Negative.

See Table I for Sample treatment.

Table XWh. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Body Weight against Streptozotocin-induced Diabets in Rats

No. of

Dosem

Body Weight(g)”

Group animals (mg/200g) Route 0 2 5 8(days)
Normal S - po. 18056%4.04 195.11%448 208121425 23041*+3.16
Control 9 - po. 18082+4.16 18256%436 18147+3.64 190.78£3.09
Sample A 9 312 po. 18040%6.11 185887663  19851£3.97"° 19868+3.18
Sample B 9 384 po. 18033+532 180.44%539 19288+261° 19549%4.04
Sample C 9 32 po. 18050646 18063*570 19058+234° 20054+255

a) . The value represented the mean of standard error.
See Table I for Sample treatment.

* . Statstically significant

* P<0.05, *»* P<0.0l wvs. the Control group.

Table XIX. Effects of Okchunsan, Gamiokchunsan and Spinacia oleracea L. (Semen)
on Organ Weight against Streptozotocin-induced Diabets in Rats

. No. of Dosem Organ Weight (g)®
Group animals  (mg/200g) Route Liver Kidney
Normal 9 - p.o. 8.46£0.36(8) 1.81+£0.09(8)
Controt 9 - p.o. 7.65x0.26(9) 1.96=0.04(9)
Sample A 9 312 p.o. 7.00+0.26(9) 1.960.07(9)
Sample B 9 384 D.0. 8.10£0.32(9) 1.99%0.05(9)
Sample C 9 32 p.o. 7.70%=0.14(9) 1.80%0.05(9)

a) . The value represented the mean of standard error.
See Table I for Sample treatment.
() : Number of animals used in the experiment.

- 359 -



- REERIREVEEEE B15% $2% -

M BN B N S Fid HIcin
stch o] hol e b e F4FE UF
o] WX, B2, FHEm, Yare 5
doz Aaged 27+ ARH AEoR
Yol fHBRT MR, KU KipLHE
Sastach

WiBe ERSE LiE RSk LS
2 8y nE EREASt D ERstd gokk
et gokEol ksld MERS Hon &
&3 kES Efoltt B2 Hatd L7k
BT kol #EHo BRI ARelY
e m sk

i WREIE FHEoR sl &K}
ME kRS BASDE Il ZHo] fhAa
L FRI}GE G flahd HiEe ol &
FaldAE RS oy HkaAe YEot
KfES st MELS ®Eow ksl Bk
Hen EEEREICT E0 ARez SE
%, B@ste Blael @iFste Mmook

FTHye AMEol #EEetn ®ste) Himst 2
o] Zxaln HI AE FELRE sle=d EF
o] Aolx|x EFsAZTE. Iy} T A
#Eo] HWigol BEIZZ IBEC KEdsd
Baio]l #EStY FAL D&Y HKEA &
on] FRILMEE vl (GEE 7R o)) 5es0E
21,24-26,62,70,7882) )

BEREOZE —BINOZ Lo WENEK,
o] HEEESEed T BRAT
& Bxz stgnr®?

EREBDIMNE BERFES 2K S8R, S,
BRE 2 mEER Sol FEKSE insuling
g TE EEN B3 RS JEKENE HMER
# ORBosA MBS HE Bote RN
olg} BT

ERmRL SHECR BRAMMERE BR
FHEEE, BRAETE, BERFBERE S
& Yodm, EE ERFEHSES FECd o
."_‘—’.l‘\_— ')F‘E 9\15},9'10'12’“20'38—50) °] E’]"-’C} %}i%%
3

Anel wh, BREEdE (¥ Ba L)

WRFEERE iR ojdole MMER
2 R HFERETE HEFEE s
Z712 Qste sutt Holum UE Eo
o} ORM0 el BERWES] HEhTE el
mEime] muig g PYEsl HITEZ e
U oobA kigd ke Uch

WEREET o] miEd ggolztndl Eiky
Bepkel MEHEE EREFOl W WRBRSEE
o}al gt

ERMS KIEW, BR, PI%, 4 Tk
F, HE EXZ ERE don, K
E{—'_ "8_" %E m‘L‘ i‘é 15,22,34,55,58,61,69,77) ‘Hé _\_‘_;__ —‘_%‘ ,H 22,94,3569,77)
oli M, B, K, B, Lkeo)2B) A sny
e REAEETSBOD e g g SR
i RSO A EHEEP o). BIRY)
_‘o:_ ZPA‘I&%IB,S&E%&GLGB.W) “2‘"&"‘5‘ _tr;;-_{,_;22,54,:'ﬁ,58,61,69,77)
ol:, I, E, ki, BRI A g0 3
:('é? _E_ ?ﬁj z:/%l:'10,54,56,(:39.77) % j:@‘liaiﬁg.ﬂ) f‘]‘? %15,22,
UBTD o a?5Weoir) HPig o] HE HEH
15,22.5438,61) %T‘____ ‘tr15~51'5'—"61'69-77)o] o 'D ﬂffj %q ,%f‘l‘
c’}]15,22,54.56.58) )\3]_111 :t(éx‘ 1_:_ ifﬂﬂfﬁﬁ%:t\lﬁ‘ﬂmﬁ&ﬁ“
R ppE PR eSS g g
_0,] T{‘ETO: j{%@g&f\::ﬁlazzﬁl'ﬁg) -Ejz-_g_ %54,55,77\ %"E’
_B_%Q—vﬁ-_ls,ﬂ,ﬂ,ﬁg,ﬂ)o]ﬂ 'EJ\, %ﬁlaﬂ,ﬁl)o“ Aﬁ'}'fq
FHE EMEKDEHABT 5588 o se sy
%55).77)0" 'C]- ﬁﬂi?‘ﬁl Ei:_‘o: iﬁﬁgﬁls,ﬂ,ﬂﬁ&ﬁgﬂﬂ
‘Hi‘—"_’- E,’()%IS.ZZ.MS&SS,GQ.W)O‘_—IL Hﬁj, %%;%22,58)0“ }\‘3}-
o FisE HEKRKIERZOD gl g 586
BESREIDIOT pyEabZoln fH o)
fﬂ’ o ZFM%IS.ZZ,S«LS&SI,.W) %‘_____ _H_15.22.51,55.61.69,77)
olx g, B, FE Vo) Asiml kitE fup
f%’ %15,22,54,55.61,69.77) ﬂ Wj_\. wﬁ_ EB ﬁ 15,54,5569,77) :lfﬁ f[:
TP ARBARE AFFRBBIL AR
HESER AmmagRn®oc mke
& BAEESY ke #20 ge wln iy
B IEPP) Ast xime meam e
BB AL Polrt,

el e B ske #HVolw B, §
o] Aty e #60® e g™

- 360 -



- FEAR OWEE MERREN BIY ERE 9 EHET %

Mmool gEirel Phe A™ whe
g lel g, Jel Astnl LE R
WE DRSS R o

ez Hol _L"/K(]J’I“’ TR OFAGE K
IR Ais'r'fo}'“ g RO iR Cl
Mo R EHE ¢ Ugss & & Yt

e MR RS Tnsky E¥rlx
PHRREEE 9k olue; BB el lHS
ffl'r’ﬁi'é}l:’—fr‘—’\i fiEel FR7E S Hoe=z H)

=] ol #E MESha, WRH R
°ﬂ X = HMRE WEISy) Bshd, streptozo-

tocino. 2 WRH HEE FEAAS, stre-
ptozotocine IS #HHEsty] sk P
1 {bsiel shUE Langerhansd el A -#ifiE
of HEFEo 2 HHS Yoo mmbES
dozicty &Y #% Rerup' e W

2 FEe JERiol Afgol Jebd BERRW R

fES kel Aot HEsA strepto-
zotocind  EEEEpol I B 0,

K, S 2 SRE 58 AT Ao
2 iEH s glon REd= 7 Zel FIA
He MREFZHH G

MfiiE=h glucosed < ¥HMEREo) tbdte] Zhe
o [ugEErol WA SHATY EREFETS MokE
SRS SRR P<0.05, WHTRES 5A A
P<002, 8HAlo] P<O0SZ HEtol B
o

M insulin®E-& ERERES) EE BIEH
of lkdtel EmEY o 5HR P<00L, 88
o] P<O.022 HEftke]l HEHLS, IKER
T WiEREel et #EmEles 5
of P<O.05E HEMo] EEIJL, HHFHS
HER Wala W|insEE EH@oldey BE
e ZEHA @t £ b glucoseE S
ERERRE, IREREE O ERTRE e
WA= Tt

Insulin® fEML A5, BelhidEoNA glucose,
ofmizat, K'9) BEBE (RMEAF T, IF, A5,
fEtsilgiol el glycogenflE FF AT

9 insuling

Talhrfeel ROE S ME IEAIZIZ 2 IF
ol A @Bl key enzyme?) glucakinase, pho-
sphofructokinase, glucose 6-phosphate, dehy-
FHToEN g P (R

% key enzyme$! glucose 6-

drogenase 52
HEAL 719 TR &
phosphotase, fructose diphosphotase, phosho-
carboxykinase, pyruvate
carboxylase S& I g} MOOABESD
RS o] d insulin®] Ny L A
ft) Loz KEate glucocorticoid, growth
hormone, glucagone 59 {EFo] EfrslA =
of Mg, Melso izt (Bt Sl Mfaf Ay
glucose &7} EFHA Mt glucoseR ol

enolpvruvate

FobAn Mol BHEE 170-180mg/dl
DEg dolXd B MRENd HKkE H

WikE 5 e S BEshy] g ME
oA $go] HrtiE ol MR Yerdoh 0 o)
HA TREE IREREE ¥ OEETEHEY
= Repe) glucose®o) BAE RS HE
o] BMER7] QEos Eie
o}

Insuline] HZ W lipased &fkol =
o] lipolysis7} #mstn migED FEAY 155
FiE7t semech'™ GlucogenfBE Insulino)
Mz mEAA inEel 99 tracylglycerol
MRS RE BMAA MERZ ] f5hEE frHt
B @AM ERET mRERK 2 B
¥FOE BEAHA vAe BEE ®ifs)
B3l miEs 8 cholesterol ¥ triglyceride®
< JEstg e vl 48 cholesterol&S EREE
o] #5i8 S5H A P<0.01 8E A P<O.0LE #
ol sl HEM UA BAEHAT sk
ERES 5 4 8HA P<0.05Z AEH SiA
BAHAoY, ERTFHT SHA POBE %
kol FEHAC MY triglyceride® &

EREBIA 5EA P<O0SE BRI st
of HEM JA BAEJIT  MRERBEHS
Eame] sl WA e ﬁiﬁ-"— e 3l
ou fEMS FEEA ¥R, EIFR

- 361 -



kel WA EE M Jeld o i E
Pee LA QEQbm, kg TT°V‘]~— (’ﬁk’lzgl

Lo 5H=] P<O.02E
ol webA] R,

BERAE  JERE IRE
ez HhEE

— o HIH
71z KBH 5ME AAITE
Insuline] @29 e HEHE ST SR
o} gEEsle] MiAALELE Hab fken A ARl
Bl ifigkel dEtdtt ol x=Abe kM E
HrEgEle] ol &8 MM WEi4g sl
wyE 8RR dous olvixfie S
RE7} Ewma Gt web LRI sk
s 2 Tl EEEARY vAle 2w
o HmEs7) Este] ik 4  protein
albuming ¥ REFREL WEstdd v &
protein®r < EREM 2 mkEREKEES) 828
ywigiel sl # proteingo] BmE s M
molu FEMS EEHA FUTh  UEHETRE
& shEErl st SHA P<OOLE A EM:

{iEdhol i E
)JIM RN R e
[t Rl mnE
IS Al
’F!ﬂol ER=3

Insulin&

A winE ik M abumm” 2 ER%
B, OMISKILRIGEE R TR 2R BRI

tesled g gLz glAch muﬁL‘P R
#HES ERIEEE] %W SHA P<00sE B
ol kst FEM A BAEJed, ik
EREMEES M lkdle mAEs fHino)
U FEMNS EER S%a, ENTRE 5
2 8 P<OOLE 4iEM: A #LEAC)

E}*i R T E e EABe M

2 o= EE %HAIE A& ¢ F ‘3}"‘4
IJH‘/‘kl/kn £ RHBERH R ¥
o] f1%ith

Insulinf® ZHy Teibildio 2 Rel aisnhng
o] ifugErk ctliol dojubm, o] JRILEEE Tl
Al ketonef 2 LHET. o]AL o —EF
Mk A FUIEZIE skt MRS B e
AR A HaEE ] fidio) A ketonelK E
Hug ek migelnE WS

m:\_

ketoneli®

- REETIRERERE 1 5% 2R -

wod

FilE &}
Na's} K'g] fisko] Azich®

R

Al <1

ketoneffd st &7 B WiWE P
b=, I AU
FhEpggo) 4
proximal tubleo§ ] FER I E] #] lumenol]
4ol osmotic hindrance® {Ffll8l22 o
Wolzel] ity 7h 2k
PR E A g

- ;ﬂs 'E

glucose?]

1
ol

proximal tubuleol ] T
¢4 glucose®™ nephron? distal
portion| A& TEMACEIA] o & o ik
of me}l. ojetde E2| Pl BhE Na’
o Kol EpkiteE EmEck) s g

i 2 & nale wEE mad B
stod i Na' g sty vl ke

il 5 2 8HA P<0023 HHWEr] Lbstod
HELAA EmEAC kR RS 5 2 8
HA P<O.06E 4587k UA Bz, jhseT
B2 8HA P<O.BE A7EYE AA winsE Qo)

FF Clme ERiel Bl 5HA P<001
2 BTl ltoM BN A =l
ek R o] Biik S5HA P<O0SE 4iEdt Ul
mEATE TR SHA POO2E i
P A = At

RE-E ERAFY Bl SHA P<OOLE #Iv
ol abed 478N A WA EIATE kR
fRtel Bl SHA P<OOIE {iZd: A MW
HAa, TS 5 4 8H A P<OOLZE i
oA mAEdet olzidt HUE B u LR
L bll'*lﬁﬁi%ﬁ P OpER e BIRWIRE JERG
= MBS WEATIT BEg WA

71& el et
Tl UM AT BERNY: e &
P ARERBEELAECITE  AF GftEle HEE R

L ’&#)71%%01 —Hryo 2 }&%F o A7} &

Wiz A shel fElkelet sk o) ks
o #hfrol WRWME HES SIS, BN
2 RER, OBE i 52 4o
o RO el R KU 2 i
transaminase’BTLEE JESHEE vb R 46
TS LSRR, KSR, T BS
siEmeel LEate] mAEIem SHA MAR

- 362 -



- R

GOT ey LsVdre]
P<0.05, 8H P&O‘OJ#_ 11k
ok ok ITRT] Bl 8H #
PoglAl Wb R, RS SRS BH A P<0.01,
SH P<O00IE 7F 4iEd: IA W= Aok

GPTityEE = Lopiahtel Bl 51 P<0.01,

»M‘«H P<OBZ HIaRrel ol 4N A

Wi SHH
A WL E
P<OOLE A%

VR kUi Bol SHAL P<O.0L
2B 4| WA EILa, TR SHA

P<0.028 Ayt UA #wrbEict ol#idt ks
ks 8 o L/Kl'ﬁl kRN 2 s re

’&J*F}ih'sl’i e e & el Hirrsch
WiRdgell A il SR SR SR

IEIkel 251, Brlitklo] f‘"uno}f’i/\i ke
T 7t wgep SIS
R PESATE AT ol U]Zl“ wame wat
8}7] ﬁg}"’% WEE Wiss

A BRI RRY
2] 5HA P<001E HIRte] lbstel 8

RJI

= et
MR SRERY]) BB SH P<O0SE {iE

YEooldl HAdm, HETH=E 5 2 8HA
P<O0SE 158N A HmEddch waba o
S, MR 2 g EE BEIREGRE
Bl BiMsE ARAE 7 deEE ¢ T
AR

R R kRS RO IF

MW el i, hemoglobin 2 hematocrit
ol mlals ML miSstY Ekout fiE

T/!lp
U Bikes itk

dREEE MR R g wdEe
#ale] AEEY i ol oel &4 g
= gloy pfnez = o Lu‘w} T
o] Zhgo

] )JIII/LJ_Z&?&EL} h kol it
Lo P #EUE )

N ES i+ glucosew
I

insulin¥& |/hAAAM, ﬂn‘]”ﬁ 19 dRGEB
& HikEl,  EMEMNATE  UGRA T
GOTs} GPT 4 EEEE WA A7) = (EH] o

iry Bl B RS W gl Rek -

Figal BRdrel glucose &

WA BT A7) S (F)

0 2 A

Qiar

protein"rﬁ"o—
& e
M‘Aij"l Kb

1o R ek

e T ”*'
PR O % fifEGESEIL, b
JHE e BHHEel HE& pEASE B
B n g ol Ut L
AYE Ml HAelgtm AR a2ln
Pgirel aESET-E kS ERA HIEEE W
£ 7 fld #e #sledE
B 7t stk 2ok

"'}O
‘T‘:

=

e

MR SR 2 ST IR
YeM3t7] B3] streptozotocin
rriel BRI E HEAIYI L HisE B
f?éoﬂ MiFEd  glucose,
cholesterol, triglyceride, # protein, albumin,
Racxd, BHENa, K, C), GOT2 GPT
LB hemoglobin ¥ hematocritfiti ¢} R;‘éﬁ:"
b glucose®t proteini el f8Tis) |

o
fu

Bil 8} insulin, #&

2 MRS WiEshd v ohes 2 vr
e 2t
L LR{%, mekdRiz 2 OENTreE iF

A AR e, KR
insulin®& #HEE JA

glucosett & A&k
T kR R e
@mﬂﬁw

20 TEHR WWCERT R OENTFE Mk
i cholesterol® & #EM: UA HAARLH,
ERE ERe tnglycende‘Lo HEM A
A B R

3. HEFE MGEH F proteinkd HEMN
A EmATH |
A

ownl KR 2 EFTE KRHE
wWEmS ATEN A W AR
4 L Sird }JHI,{\L«ut A EESETE T
Na', Cl'ss A7&PE QA EwAReH, Kk
& A I A W }Zib}.



- KBS THEREEE 1 5% B2 -

5. R, MMERE R OERE
GOTe GPTIEtEEE gt A HAAR
t}.

6. doRbr, MkERE 2 oEERTe RE
Kb glucose R proteinES HEM: A B
YA AT

7. EREk MRERR 2 EXTe BES
HEM A EmA R

8. ERE, O MRERK R MENTE
albumin, hemoglobin, hematocritfl, =t B
WER Bl st

Llbe] #R2 Hob EfM R WIFI} 5
REel AL AT ob&e KT A
fFRE WRIAE R Ae RAY
& S Folztn AzZET

1. s E BB Mg F¥HUER, ppls
38-46, 1988.
2. BRWE: BERIHE AL, HRKRER pp

192-194, 1982.

3. EEE REEBAME ME B, pp
240, 327, 1966.

4. A&F AEE, Mg,
28:75-91, 1987.

5. &EH T REBELEEE ME, WE
EFE2EA %0, pp.582-585, 1983.

6. €EHE T RHEKEE AL,
p.134, 1977.

7. & BfE REEEEB Mg, BB, pp.
723-739, 1983.

8 &£E®E EBBEHA AL,
499-500, 1983.

9. H&R REERABE, Mg HEBEH
yebz, pp518-571, 1986.

10. KBRBEREMWRE, 2WHAE, A& KBRE

FoeRnt, pp.

BHE,

R, pp.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24

26.

21.

28.

_364_

BMiolE, $8334#, pp.149-151, 1987.
wATEL AR, AME, MIEE,
229-234, 1983.

FMNE: BEARRIRIYA-E, A&, TAEBL,
pp.338-339, 1973.

FAETE: TR E R, N2, S,
1978.

FhEEE T HEARE,
463-470, 1985.

B{ER: BERAEE, ME Bl pp
16-19, 88-92, 112-114, 183-188, 227-228,
617-620, 1971

B dREE WRAST W, A8, mEint, p.20,
1985.

FER REHEE, Ag, =i, pls7,
1967.

pp.

p.264,

2, LBERE, pp.

FHRE: BEHFRBE Mg B,
405-406, 1969.

FHRE T 48 A&, B, pps
75-581, 1985.

FG PR, NS, SRl T#
pp.2209~2233, 1979.

FRE BHEEE, A&, R 2%

pp.141~-145, 150-151, 1986.
T AEE AL, BIKGEL, pp58-60,

108-109, 121-122, 172-174, 197-198,
483-484, 1986.
Ay BFIE#E A&, ZBHIRE, pp
286-289, 1964.
B EABKE, A&, KELEE,

pp.256-261, 1987.

IR MR, 7, EREEEXe
ik, pp.123-129, 1942.

OB HEHEE EH, RBRkE, 4%,
pp4l-52, 2045, p23, 214, p.35, 38, 41,
47, 224, p.l, 2, 1614

PREEE: BAEE, ME, HHNERE, bf
p.59, 1962

fﬁ:;ﬁ(ﬂﬂ BoRRAE, ME, B#¥hnt, pp536-



29.

30.

31

32.

33.

34.

35

37.

38.

39.

40.

- FER L OHERY RBURel B TRE 9 WEETe) Wk -

542 1976.
s 5 fFo] Alloxan B ik My

Mgl mlA= W BERREES HIUE

10:189-205, 1987.
SWiE WHEE BAHQY KTEW, MEEER
9 pko] ABF B ulXE= g

BB R EARCREIBE, 1985

S5EE B EHEE fEBo)
Alloxan ROl vlX| & @ BEBKCELE;

KEAEE, 1978

HEN T MR AZizrt @il e
Alloxan FiE WKl nAv M9 sgEg
3 OAE, 29:152-157, 1985.

e ARSUIEER ] Alloxan fE8ite

el el olAE R, WK M,
158:12-15, 1983.
R T TS, MORNTESC] AE

Lt wX= B
KEPE, 1979.

ZHOL FIERE ] BB KA X e
e RS B, AS, BEABKAE
BE, 1980.

ZFHE 5 Alloxan ERBEFREN ¥ A
B2 2R 2 Horseradish peroxidase
o] #hzEEgRMES] BT A%, BERERRGS
3, 10:169~187, 1987.

HEE 5 MukoNskib# o] streptozo-
tocinBfilel Mm¥EE] vIX = BE FEE
REE K2, 1984

AFT T A2 dxddA EHE-3)
olA ey el Wit Mg, dishygst
=], 32: 488-492, 1987.

AEA 5 T T A4S 2L AF
A dT, ety A, 5:307-32
1962.

SHE 5 da FREEH BRW BE
A FiMmEHE FIAHT A" HEER
EEE S gige, Ag, tHehzbsts)
zH=], 31:300-308, 1986.

N, BRARE

Mo
o o

o

o

41.

42.

43.

45.

47

48.

49.

51.

52.

- 365 -

ahal ]
(NIDDM) Yl
AU X, AME,
31:342-347, 1986.

wEe T gdal A A gl
A Z719 glycosylationel & 3 A
2, gt oiars A=) 31:378-380, 1986.
4 Dy Ao wBEH
Hel) 23 BZALAYF

Amel AHezAe
asete g,

201

Bre] B AT,
=], 32:496-500,
HeE B FxHY 4 1F AE,
2 Z], 26:498-504, 1983.
TxY 2o AW A
A& 223 samatomedin-Cxld] #3F <
T, A&, dituatars A, 31:480-486,
1986.

olzd T

)
ro
=
%)
v _L?l.,.
o
B

B gxie) glojA 4FA
AL #H, AE, i@ FA,
32:503-506, 1987.
olds F FmHe JA4FH 1E, Mg,
i a8l ZHR], 24:400-404, 1981.
ERE 5 OBRE BEAMY ATHE
£ FIAZ Insulin FREWE, A&, S
Wzheks] 2], 32:135-140, 1987.

ded T dxd AEY G A
A B EMEEA, Cytomedin-Cxd] #%
AT, A, dSHEs A, 31:459-
63, 1986.

WA 5 BRI ERKH) BRI, AL,
3 ebslsl A 200523-528, 1977.
BRER: EHEEE AL, HKER, TEH
pp.70-71, 1975.

e BAEME, Zdt Jo—HKERE, 3%,
pp.45-68, 1973.

sl B HRETN, THE WHBHEESE,
pp.642-663, 1977.

HoOB REBBEARR, A& S,
pp.97, 203, 205, 518, 715, 784, 909, 1130,



59.

61.

62.

63.

67.

69.

70.

71

- KBRAARIBEEE 158 B2 -

1970.

R T KEZREHE, HE ERBOE
i, pp.16-17, 29-31, 42-43, 111, 1980.
Hoth MKW EERR, Tt BUER,
pp.54-55, 1976.

L BREE WERTRES(PEEEXR), AL,

BRILH R, pp.735:651-661, 1987.

BB HRRA T W AR AR, b,
P @ RAT, pp283-286, 329-330,
459-460, 544-549, 1945-1949, 2047,
2236-2239, 2769, 1982.
HE § EERE
89-151, 1977.

B Kk BFREE ME BEBER, pl07,
1976.

S ABEYE, M2, AHRERE, pp5-6,
46~-47, 49-50, 90-91, 92-93, 98, 1972.
FTHEE: ANRPHEMGES), A€, G
pp.302-309, 1982.

T # AEDBEPEBERELR),
LRk, 736:357-377, 1987.

FokeE EWAR, M€, EREL pd9, 104,
143, 145, 343, 344, 1975.

5% BEMER=ZA<E AL, ISFHE
it, pp.83, 84, 369, 370, 1976.

Ag B, pp.

g, B

% & BMef, b EREUE, 68,
pp.189-196, 1909.

FeEE EAMNEREN, Tl SBRE,
pp.34-39, 1959

F B HETERE A€ KB,
pp.164-168, 1983.

FRE: AEMB, A€, &R, pl30,

pp.400-403, 596-599, 603-604, 718-720,
735-738, 740-742, 843-845, 939-940,
1985.

x g BEAPF, A& AEBER, pp
126-129, 1986.
268, 1980.

A&, pREEnt, pp.261-

72.

73.

4.

75.

6.

7.

78.

9.

8L

82.

87.

- 366 -

WA BERE, L, ERREEH
i, kA, pp.330-335, 1984.

BATE: EPIFHCHRBRAR), NE, &
T ERE, 745:168-171, 187, 1987.

sRfhR: MPRAER A& BEBREH, p6s,
383, 1976

B opuEEEE, Mg BREERE, o
175-178, 1973.

R HERBBOE, T Bk

pp.193-194, 1961.

WENC AEWMEREE, RiE LBmEED,
124, ppl-2, 16%, ppl-2, 5 18%,
pp.1-2, 10-13, 274, p.1, 1965.

% W LES(REBREAR), e, BT
kR, pp.752:806-847, 754:452, 875-878,
755:528-531, 602, 758:119, 760:198-200,
761:392, 525, 1987.

KRBT JHROEH SBUETE,
{kirk, pp.503-509, 1982.
chES SRR EHNER 5 HIRAREE,
ks, LigBEE HER, pp.44-45, 1979.
LR BEIME A, HWER, p202
1973.

BRAEE: KFEEA,
pp.1624-1655, 1978.
B B =Y, A€, BB, pp.376-377,
1977.

BEE: ERFE RS BIGIERM 33618
&, dbm, EREEE, H23%, pp.39-40,
1982,

BB S8 H&, SR, SAEELE, B,
bR, RS 264, pp.26-28, 1985,
BIR: EERMABRE, By, SEHMKI,
p.233, 239, 623, 1983.
$HARE 5 BHHEIC L AERFEREeT A
o FREIFH, B ¥, 831-9, 1984
HRIETF 5 ESROVERRE B L URBERIE
eI e 1= 3 % B HBI(R RS, /\Eki’@
A, ARMAZBROWE, HERHE, 9

A&, KREX

g,

M, 1,



93.

94.

9%.

96.

97.

98.
99.

100.

101.

102.

103.

14,

- FER WS R B R Y TS B -

179-185, 1988.

FERMZ Y BEEMAM T B A BV B B Ay
FREL, WL, RONEN, pll3, 125, 1984.
Allain, C.C, et, al: Clin, Chem., 20:470,
1974.

. Chaney, AL. and Marbach, EP.: Modified

reagents for Determination of urea and
Ammonia: Clin,, Chem., 8130, 1962.

. Doumas, B.T., Watson, W.A. and Biggs,

HG. Clin, Chem,, Acta,, 31:87, 1971.
Eeggstein, M., and Kreutz, FH. : Klin,
Wochenschr., 44: 262, 1966.
Eeggstein, M.: Klin, Wochenshr., 44:267,
1966.
Eeggstein, M.: Untersuchung and Best-
imming der Lipoide in Blut. Springer-
Verlag, Berlin-Gottingen-Heidelberg, New
York City, 1965, p.289.
Fawceuw, JK. and Scott, JE: A Rapid
Precise, Method for the
Determination, of urea, J.: Clin., Pathol,
13:156, 1960.
Karmen, A. Wroblewski, F. and La Due,
J.S.: J. Clin, Invest, 34:126, 1955.
Karmen, A.J. Clin,, Invest, 34:131, 1955.
Miwa, 1. Toyoda, Y. and Okuda, J: J of
medical technology, 22:1232, 1978.
Miwa, I Okuda, J. Maeda, K. and
Okuda, G. : Clin., Chem., Acta., 37:538,
1972.
Mizuta, W., Yamamich, H. Fukuda, K.
and Shohji, T. : the Japanese, Journal
of Clinical Pathology, 99: Supple, 337,
1971.
Okuda, J. Miwa, I, Maeda, K. and
Tokui, K. Carbohydrate Research,
58:267, 1977.
Okuda, T., Miwa, I, and Maeda, K.:
Jap., J. Clin. Chem. 2: 289, 1973.
Rodkey, FL, Clin. Chem,

and

11:478,

105.

106.

107.

108.

109.

110.

111.

- 367 -

1965,

Reitaman, S. and Frankel, S.: Am. ],
Clin. Path., 28:56, 1957.

Rakieten, N., Rakieten, M.L. and Nadmi,
M.V, . Cancer, Chemather, Rep., 29:91,
1963.

Rerup, C.C.: Pharmacol, Rev. 22:4&5,
1970.

Shibata, S. and Wajima, J.: The Journal
of Clinical Medicine., 27:710, 1969.
Schales, O. and Schales, S.S.: ]J. Biol.
Chem. 140:879, 1941.

Trinder, P. Ann. Clin. Biochem., 6:24,
1969.

Wroblewski, F. and La, Due, J.S.: Pro.
SDC. Exp. Biol. Med. @ 91:569, 1956.



- KERRRIESERE $15% F25R -

ABSTRACT

Effects of Okchunsan and Spinacia oleracea L.(Semen)
on streptozotoicin—induced Diabetic Rats

Chang Geun Lee - Bong Kyo Lee

In order to investigate the effects of Okchunsan (Sample A), Gamiokchunsan (Sample
B) and Spinacia oleracea L. (semen: Sample C) on streptozotocin-induced diabetic rats, the
experimal study was performed on the levels of glucose, insulin, total cholesterol,
triglyceride, total protein, albumin, blood urea nitrogen (BUN), electrolytes (Na', Ka', Cl’),
GOT and GPT in serum, hemoglobin, hematocrit, urine volume, glucose and protein in urine,
body weight, liver and kidney weight.

The results were obtained as follows:

1. Serum glucose levels were significantly decreased in Sample A. B and C group and
serum insulin levels were increasedin Sample A and B group.

2. Serum total cholesterol levels were recovered as the normal value in Sample A, B
and C group and serum triglyceride levels were decreased in Sample A and C group.

3. Serum total protein levels were increased in Sample C group, BUN levels were
decreased in Sample A and C group.

4. Serum Na“ and CI” levels were increased, K' levels were decreased in Sample A, B
and C group.

5. Serum GOT and GPT levels were remarkedly decreased in Sample A, B and C
group.

6. Urine volume, urine glucose and protein levels were decreased in Sample A, B and
C levles.

7. Body Weight showed a tendancy of increasing in Sample A, B and C group.

8. Levels of serum albumin, hemoglobin, nematocrit, liver and Kidney weight were not
significantly changed.

According to above results, Okchunsan, Gamiokchunsan and spinacia oleracea L.

(Semen) were expected to be applied to the treatment of diabetes mellitus and its
complications.
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