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Effect of Bambusae Caulis in Liqguamen and Silk Worm Powder on
Blood Sugar in db/db Mice

Kyeong Seon Jang*, Ki Sang Cheong, Chan Hun Choi, Young Jun Oh'

Department of Oriental Medicine, Dongshin University, 1. Department of food & biotechnology, Dongshin University

This study was carried out to understand the effects of Bambusae Caulis in Liquamen and Silk Worm powder on
blood sugar in the db/db mice. Refined Bambusae Caulis in LiquamenD(BCL,D)manufactured by high temperature
production process and Silk Worm Powder were used. The Bambusae Caulis in Liquamen extracted from bamboo
charcoal manufacturing process was filtered and refined. The effects of BCL.D + Silk Worm Powder and BCL.D were
observed in terms of blood sugar, creatinine, BUN, GPT and histological examination of pancreatic tissue in db/db
mice. The results were as follows : The amount of glucose was slightly decreased (P < 0.05) in the B CL.D+SWP
groups compared with the control. The amount of glucose was significantly decreased (P ¢ 0.01) in the BCL.D groups
compared with the control. The amount of Creatinine did not show any differences among three groups. The amount
of blood urea nitrogen cbserved significant decrease in the case of BCL.D groups. The amount of GPT did not show
any differences among three groups. The intense of insulin-immunoreactivity of 2 cells showed the strongest in the
normal group, and more strong in the BCL.D+SWP group compared with control group.

Key words : Bambusae Caulis in Liquamen, Silk Worm Powder, Blood Sugar, -db/db mice, Creatinine, GPT
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o7} QFEE 397 Bt 3-8 E€945HE FE 2ole
sulfonylurea A&l e Z7I1HQE ALSE ) HEl MZ BXE o
oz £ Yu RAEOE [EYY Aol WEM, beguanide|
9} meforminT, 248t Aol X|vt 7HE FAIE(lactic acidosis)
olgi= APA BARE /N 4 ATk E &Y FAL
[U2 &XlolA ERE U ozl AEY Mol mEL
A7) AHBA) BITHE EXAIA MDY By A 3% &1
Mol gy aloll ojEES & 4 Ark*. ool Wik MIY Y
5 @xlolA 2&80] HIl £gA £E 4= AAF 571 A
glo] AAUEZRE ghE9 gue 2FE + UE 7TtsHE
BaslE e dako) A AERHN 711 ew 11 59 shiE
E2HE & 4 Utk U2 R E L2LCE JIEsl g2
HEOR KWVt & - & - EBohL Ha | B (LR, B
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#E A8 Sol Bl HIH T YL, FHY FRY @F
= 2089, 22) - std 247V el RaE T Q
o} Fol71Ro) vigt AT 953 FARIERS A) 282
Z ggh a3 Uohil SESREA RS d7) AYEn
AU, 20l 58 3Q WSHE Fol7tEr} A% duyis
g & omBtta sign”. 8 E7Ye 888 i Y 55(E
F1E&YH S 10-2001- 0039641)E E3lY HEOE F&H F5HA
ol ZakE o] Fald 0] AMAR A 58 DE FEIHS
o A £ DY gudslamyt BasEAck?

olol MAk= HHE FUNE 8¢ FTFNE BRAE
ot Mekdly] sk B 28 DS A £ Dol Fol7lF
E st AES db/db mouseo] Fai5le] @, creatinine,
BUN, GPT ¥ #AxZo] ujX= gike #asle Fa3 23
£ J7lo] Bask= vlolct.
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1. HE
1) SE

7~85FH 9] ft: db/db mouse (C57BL/KSOLAHSD-LEPRDB,
HARLAN SPRAGUE DAWLEY INC. US.A. (F)uigh}o] 28
3 5, ThEARIYI oA F) 40]E 8% 20£3(C), &%
55+5(%), light/dark 12(hr)Q} AFSEACIA 15Q 0] HEA]
F1HA 1Y pellet AL ((AFAEAL =S EE AFEOI
HEAT & ALESICE
2) otz

(1) EH= D(BCL.D)

BCLD&= AEEET thURE W] 900~1000C o]
12 7185 UR £& 9oHA I FRIERE UUR £&
AE Ao 3¢7t HEAY EEHANEG UL ESEAAS A
98-4006255)2 &4 HTF tid] 10% &M EH200~250 mesh,
Yakuri pure chemical Inc. Japan) O 2 FEM[Z] F XA A ZFGH
UAESFHRIE o888l 108ToA AUAEFEIY FEH=E o
7tedl 2719 7] EFY 22 10%E AASIL 52| 80%TH
g Fle EFYolth

(2) Foll7}2(SWP)
20014 128 59 MEE FE dAYEsHEESEE 45
TAZIR(GE3Y)E TUE ARSI
3) dEZ ¥ 4EFY
Control 67}2], BCL.D+SWP S04 9u}z], BCLD S04 9u}
Mg 717} B23IC) Control® E74: 02mE, BCL.D+ SWP
o 7t2 5542 BCLDE 10 : 19) HIEZ 3148t & SWP 75mg
SlAIT] A 02w, BCLD FoFE SF<ol 10 : 19 Blg
5|48 S|4 0.2mE AL VHLZE 657 FTRAIINACE

HU o 4m T

ot gip

2. 88
1) gy 58

Z} AAEY Aol MES o T A 22815000 rpm, 20
ENA EFe E2oskuct 2tl¥ €3 00wy EFEY
(AM210-3, Glucose 200mg/d¢ &) 0.01meoll ZHzt FAAIN
(AM201-1, glucose oxidase, peroxidase, mutarotase, glycin &
9) 150E W & EFlo] 7Tl 523} WIS F SRS
o EAAING Mol DE Ao BWAE WATOR 3
500nmollA] EHZTE spectrophotometer® A S1T)

2) 88 A
(1) creatinine &%

BC - L.D ¥ BCL.D+SWP £ 6F Zof & &4 0.1mé
of Zeh - FAA|QHAMIN-1)E & SRS 2083 420 &
A F, 3000rpmoilA] 1027 HAECIAIA YA 06mE
2gla) Wt 40N SABhIEEEW(AMI19-2) 02n0E E8l6H
o 20837 Aol YA F, 5pF 520nmolA] Alet 2R3
(AM119-3)& YR TS & spectrophotometerZ Z35I3T}

(2) BUN &%

H 001 EFH(AM165-3, BUN 30mg/d¢ €+-5) 0.01me
of) Z}zt gAA|M(Urease 0.68u/mé, NP 0.12%) 1.0 E €1, &
Forot EAAUE Ao AIGERSE B olEE 2 S8%t
o] 37CollA] 58 WRISIATE A710l THA] FAHA|H(AM165-3,
NaOCl 0.06%) 1.0 E €1 & S8d & 37CollA 1087 712
gl EdIE URTZE o 580inmolA] E3EE
spectrophotometer2 Z& 31T}

(3) GPT(ALT) &4

HA EFEFHA|Y(pyruvate lithium)3} 7] & 9H(L-asparagin
acid, «-ketoglutamic acid Z444]%(2,4-dinitro phenyl hydragin)
S o186l EEFHE ZHESINctE T2 71dN 100mE 3
7ColA 522 AT = EE 20uE & S/ 37TCoiA 30
B YRR THA] o710l HARAY 100pE & /61 &
20l 2027} B3 F 04N NaOH 1ntE £ thg 4204
1027} YX)AZ] & 505nmoilA] EF4E ETFCE spectro-
photometer2 ZH3IGTH

3. Alge 228 B AAZASEH HAt
1) Fokin|g B

B9 APEAES HEI 4% paraformaldehydeE A}
8ol 24417t F LFHAR! ThE, ABRZ G paraffin O F E
uigt & microtomeg AFRGHKH ZEE S5pm FHE AHER
th 1R S A S slide glass $lofl FATAIT] ThE O] & xyleneoi]
A} 100%, 90%, 80% ethanol 3} Zo] EE7} HOIKIE £OF 5
BN Erol paraffing AMASIHCE. 1 ol% Hematoxylini}
EosinQ 2 HAGlo] 7iHi} dnlZ 22 BEsk] Egsiirt
2) HAZZAEEE gAt

WHI HAZAES HEGI0) 4%9 paraformaldehydeE A}
8ol 24A17F S AFAT thE, ABRAS paraffinQF £
oj8t & microtomeS AMESIY FAES 5ym FAHAZ ERE
T AR S XA S slide glass o} $&H]7] T2 0] & xyleneo]]
A} 100%, 90%, 80% ethanol I} Z}0) =T} LOIKE O F 5
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g ol 717 tERiEo] db/db mouse®] MR TOl TlXl= B

24 go] paraffing AASIKCE oS pH 7.2, 0.1M9Y)
phosphate buffer saline (0.9% NaCl) 8ol §+2 S0t BiQA]
7] T2 1587 PBSE MAT H 10% horse serumE S8}
blocking solution& AFE6KA 202 S¢F uigFAl7|aL T}A] PBS&E
Ao Z 158 AT M 22240 ZA Yol insulin BHA]
€ A2ISHL %71 2 429 sITAloA 2417 SO v
AlZ] F 15837 PBSEU S F AIA5}al biotinylated anti-mouse
[gGE AEidld 3027 igA|Z] F 1527 PBSEYLE MH
3}9Ct o}E T}A] avidin-biotinylated enzyme complex (ABC)
regent (Vector Lab, CA, USA)E ZZlo] g 3027 4kSA]7)
1L TA] PBSEMojA] 1527 AlEBIRITE DAB wik|etg XA
off gojEp] 2274 dhl]7)al ¢ & S 2 Eoll TR HaA|
o2 MASIKCE 8718 AATH £ 9 2}A17) hematoxylinoll 20
A7 RGN G T TS S4E0 Wiyl wegt B2 Azl
o BEn|Z o HaEst & ARE E9sidith

4. EARY)

Agldaol e EAIXEIE SPSS(Statistical Package for
the Social Sciences) 7.5 for WindowsE E¢} EHIE ABE
AldEHd 2t FE e AR w4 e EECITt Patol 0.05
oI5l wi |9Hol e ALE BTt

¥ A

1 gl mAls gE

HIREO) MAHO| 562.83+41.80(mg/ de)QIy BIEkd BCL.D+
SWP £Z& 508.80+30.21(mg/ d)Z Y] RAGUE B
(P <0.05) 3ajo] BaFIYTE BCLD BoiFL 424.70+67.37(ng
JAOE T4 QA& AP 0.01) A4S VIERNACHFig. 1).

Blood Gucose

700
600
500
400
300
200
100

mg/d¢

NN

Control BCL. D+sWP

Fig 1. Comparison with the serum blood glucose levels(mg/d?)
a-mong control and the other groups. Control: Group of Distrilled Water
02m administered to db/db mice for 6 weeks 1time/2day, BCL.D+ SWP : Group
of Distriled Water mixed with refined BCLD+SWP (10:1) 0.2ml administered to
db/db mice for 6 weeks 1 time/2day, BCL.D : Group of Distriled Water mixed with
refined BCL.D(10:1) 02mi administered to db/db mice for 6 weeks 1time/2day.

*P-value vs Control group™.P<0.01, P<0.05)

2. AL
1) Creatinine, BUN2| H3}

BCL.D+SWP &} BCL.D {79 otd & BESH] gt
creatinine2 ZAGH 23 thETFES 0.87+0.29(mg/ d¢), BCL.D+

SWP EojF 2 0.6110.07(mg/ d¢) I8)il BCL.D A2 0.70+
0.08(ng/ 40)& UEhIT) ZE ABZE tiAZol Hlsld S94
QU= W3} glo} Seo] M) TS FEE TR BE A
2 HOITHFig 2).

Creatinine

Control BCL. D+SWP 8CL.D

Fig 2. Comparison with the serum creatinine(mg/d¢) among control
and the other groups Other legends are the same as Fig. 1.

BCLD+SWP S} BCLD S0i20) QMRS Bk $isic)
BUNS ZAR} 2T HAEZS 2570+2.01(ng/ d¢), BCLD+SWP
20T 2440+301(ng/de) 18] BCLD SRS 2160+
270(ng/ df)S BEEI0] BCLD SolFold BAHOEZ S
UE B4 LA AChFig. 3).

BN

Fig 3. Comparison with the serum BUN(ng/d?) among control and
the other groups Other legends are the same as Fig. 1. ™ : Pvalue vs Control
group(** ; P(Q01)

Karmen/m

Conlrol BCL.DHSWP BaL.D

Fig 4. Comparison with the serum GPT(karmen/m¢) among
control and the other groups Other legends are the same as Fig. 1.

2) GPT(ALT)
BCL.D+SWP &} BCL.D S0} QHHE & JESP| A5k
GPTE A A3 2 FS 81.60+12.86(mg/ d¢), BCL.D+SWP
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34 - @14 - A - 298

-m

-3 115364.70(mg/ d¢) Il BCLD HEHF2 10186+
46.20(ng/ dt) = WEEO] FAEQ) Rlojr} FUIUTHFig. 4).

rlo

3. #&e ZAEE W HoAxAlssty AHal

BCL.D+SWP, BCL.D7} # &9 ¢lgdl 2Hlo] ojm3t g&k
& p|Xje AE "B715HLAF db/db moused] | AXRAES £AE}
& 4 HAXKSEIH o g HALE § Zaes TS 2Tt
db/db mouse?] #)&-2 Hematoxylin-esoin G051 BEs 2
o H &Y MM EEZ eosinoll thE P o] AdHA BETANS
o} 7T} Langerhan's isletE 231l QJUTHFig. 5). Q1&ol th
3 MolnlE HAg 3 A AN NEES HANSH]
Ha) VERIA] &tom #FRANY g Exsle dol
Al Dlersh o1&l HAuhEHol LEhTHFig. 6).

Fig. 5 & 6. Light microscopy appearance of paraffin sections of
pancreas from the control db/db mouse. (Fig. 7) Sections stamned
hemato-xyln and eosin: (Fig. 8) sectons stamed with insulin immunohistochemistry.
Langerhan's slet{Ll) was observed near the blood vessel. Gytoplasm of acinar cells was
staned with eson(Fig. 7). Insukn positive matenals were occured weakly in the
intersttial space between Langerhan's slet and acinar cells. ID, mtercalated duct. x200.

icrographs of pancreas from
administered with BCL.D + SWP. (rg. 9) Sections staned hematoxylin and
eosn: (Fig. 10) sectons stained with nsulin mmunohistochemistry, Insulin positive
materalstarrow) were observed in the capillary. Li, Langerhan's islet. x200.

9 LY ¢ At v T .. ¥y 52
Fig. 9 & 10. Light micrographs of pancreas from db/db mouse
administered with BCL.D. (Fig. 13) Sections staned hematoxylin and eosin;
(Fg. 14) sectons staned with insutn immunohistochemistry, Insulin positive matenals
were not occured. LI, Langerhan's islet. x200.

BCL.D+SWP E0{7#9] db/db mouse #|ZAXAE H-E ¢
Slol BESH A tiETolM BEREJE A ME HHAZES
eosinol] Z}6F PN E RO FR O, FrIE Langerhan's islet&
ZH1 YRAChFig. 7). Q&R HAvESY G2 o 23 AFHol
e HYERSHo] thRFoA] e Mol BETA Q%2 A
Y FHo FPNolAME FURFOL e AB T vl
o 718 52 ded] Uy iEd e HAFUCHFg. 8). BCLD

=9 & £8 g HE g4 dhod BESH 23 eosinol] i &
AE L HETO HIskd tha: mlersid et Atet A&do] &
ZEACHFig. 9). A& HARSY galolA AEHolAE B
SkEdo] YRl ME "al UehR] koLl F£#34
Y E7E0lA r|a Had g HOFUTHFg. 10). & ol
ZF, db/db mouseE ZETF ZE AE 79 Langerhan's AdojlAf
& dedol gt B0l iR, FAEEAW EdolA
E HETE ZER 229 ATl vlakgl Q1T WY
He8 g RAFAUCE E6], db/db mouse®] HAEA oA Q]

iy

T BHUSY 2 BCLD+SWP FoiolAl FdhzToht o
& 43Il visid 7ha A4 VEbdt

al Z

I B9 FYoll thg BFolA B 'YL HEE on Y
EBXIESSAHS 10-2001-0039641)S E5HH Fal420)
AMAY 88 B2 4 Yo Baskn ok A2 ZA &4
2 883 4y A7 sl FHol FYHBEIER0| U
o] &% Art db/db mouse(C57BL/KSOLAHSD-LEPRDB)
= Y@AA 4Ho) EXNGh= diabets gene(db, leptin receptor
gene)9] EQHOIE QI3 HILKE, B&, &, QET B, 1
HUEE € BEFOE o= SERUE At HIYEH A
0¥ g9 X9 /AR 54 Hol2E ghBy #AR
thAlol &Y HFoll FESIE.

B dTe SUE FUNE 83 F7RAE dhAIFE
EE M) st 84 58 Dot Al 54 Dojl Foll7tEE
kst UE2E db/db/ moused] Fo{5l0] ik, creatinine,
BUN, GPT ¥ H&zZol n|A= E&e B&Est= olda] T
#Y Zr FYQ ATE ulEOE uABIUAL Bk db/db
mousediA] A@LE FoIg tHEF T BCL.D+SWP ST 18]
il BCLDE 53t T €Y F8c 23 il d|sld
BCL.D+SWP &4F2 o719 f9dUe #4vh BCLD T
T2 994 UE Z4E VERICKFg. 1). o] Zike & 5%
9 streptozotocin© E HLE a7l & BCLDE FHINE
o thEFol HIsl] Ege FRAGUA Btk Bugt 2
2 RHog FA £ D7} streptozotocin @ F A7) A 1 @
b SETEolAQ Z0] db/db mouseE tIMOE Sl MY
Y SEXHAME ] YFT EBAGIEWI ABE L F
AUt BCL.D+SWPS} BCL.D S22 A&l nliils EEe
B7I5] 91613 A creatinines} BUNE ZAla) BT €3
creatininel} BUN A A7|sg Eriche 438 HAZA
OlEE IFAHSE AFA ouge Uehl Vs dol 3%,
gojerg9 8 & Triskenl ol8xol Xtk el
(steady state)ollA] E& creatinine H L= 2H0EI9 UHE, &2
ZEF 9 A Eoll 95 ZE= T, Fzola YHEN BES
He 7l YHGIEE YA creatinine HT= creatinine BiE S,
& creatinine HAE3 ZZYEQ JTAIE AA = BUNH
AFFHATE AlolY) WAL EF creatinined} AFTAIATE At
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Friggt roll7hE shEokZol db/db moused] MR Tl DIXE gt

019 A FABIE?. 4% CreatinineS #tf82:, BCL.D+
SWPS BCLD FojFAjolol AE#IIE #slE ¢lo] BCLD+
SWPe} BCLD7} A& 122 Y88 nAA &= ACE U}
ENTHFig. 2). 0] 2 3R S°™9) streptozotocin@ T YL S
FEAI & A 58E Roigt & nxEd 58 2o
creatinine A€ HINFE Wl EHAQ! Xo|7} QUcks 21
9} 22 Aot} BUNE BCL.D+SWP Z=od ol A th R 723} B)
el SAXSE FAATH ol 7t wWHE A Y=, BCLD &
dzolMe SARCE oo 394 = Z4Av Uekdoh
(Fig. 3). o] AWM= g S50 streptozotocin O F B E |4t
Al E Fr 288 F98 & 230 £ £0j79) BUNE
1nge W EAFQ Rol7} YTk Husks ot rleE #
W7} BEFACE. Frol viXE gte okl Y5 €4
GPTE AR BUTIGPTE ol A0 ZREY FE|EE ol

a-keto acidZ HOR|7)= HOIFAZRA BF IMRE &
Aol BT J2m ZTAlo] Aoyt 4H Mk S0
FEH7] vl M#E BHR 4 78k I8 B}
AEE 2o dA5HAH 557t 1, MPCET Fto)
£ Zae (0, B e, 27l Foirt om
an ‘% 4% Bk T2 7&7]0ﬂ £450] oW AHY
oh 228 Wi ¥ &4 T8 &8sk X
gdi) o1g85a Utk &FE GPT= BCLD+SWPS)
BCLD #EHolAE tHETol BIgkd EAX xol7t Ut
(Fig. 4). 0] B 5B E®Y streptozotocin© Z YL E Sut
Al & A £HE A5 E W HEEY 58 9 EY
GPT4=A] dlalol] AojA EAHQ] Aot Yigichs B 22
Rolct. Egt HAZRA g18tA HAlolA thEZ, db/db mouseS

jus)

ife]

(et
0
—U
l~>{

ZEst BE A8 Langerhan's MoAle Ql&lo] w3 W
FUSE0! AR, AFEAY EBME ETS ZEEH
HEE9 4804l n|ekst Q€8] WY 48 HoFEQrt
£35l, db/db moused] FAZRZILHANA Q&R HARSH S
BCL.D+SWP RoiollA B4t o} D}—E— Ageto] HlEkd
7ve =7 ViEldth 2 8% 4=X|¢k B BCL.D7} BCL+SWP

B BAXMCE |FETF 247 VRt ‘?_}?3011 S PAZTN L)
S8 HAS4 2 BCLD+SWPY} =4 LIEHA Holl thaiAl =
= 20 Aglo] BRsicta AlSET) oldel ES Heldly
TE FEIvllA] L2553 ZHARE ’&Kﬂm’) [o] iz !
BCL.DS} BCLD+SWPE A I8 &gl 22 TEQ db/db
moused]| 65774 HAUZ EF ol 1012 F4TH S 0.2 S
Z7-Foiok] M4, creatinine, BUN, GPT ¥ # &b Rl of) m)X] &
Forg BEe 20 £ U S5Ho) Fol7IRE wigher B0l
db/db moused] EslEE0] USS 01E 4= JYAUTH

| £

g FUNE S8 FTFRGE G FUHEE Mus)
71 5k HAH =8 D A £ Dol Fol/tEE g @' o
< db/db mouseo) Faldl] [%F, creatinine, BUN, G

XEJ

Agzrld vixle ggs Bas tien 22 AAE Iich

Y2 thETol 83 ZE Aol K94 s 24

£ UERICH Creatinin 52X)9} GPTE iR Foll HIsl RE 4

oA ol Wbyt fiich BUNS thE ol HIskd s

=Y D BoitolA] f94UE shol BT} db/db mouse)

FAFZAUA e BHEREY S BCL.D+SWP FoiTollA]
FHAEToN} g 48T vigkd 71E =4 UERdCh

HAte) 2
2 d7E BREAR SHIRIEI e e x)Qo) 9
8ol o]F01Z AY. (01-PJ9-PG1-01C002-0002)
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