AR EaE 323 213-220, 1999

Ay,
do
i
of
NE

Qlstujsta AeTete AE et}

Effects of Taurine and [-alanine on Blood Glucose and

Blood Lipid Concentrations in

Streptozotocin-induced Diabetic Rats

Chang, Kyung Ja
Department of Food and Nutrition, Inha University, Inchon 402-751, Korea

ABSTRACT

The purpose of this study was to determine the dose effects of taurine supplementation and effects of taurine depletion in diabetic
rats. Spraguc-Dawley male rats were fed the purified diets and supplemented with 1, 2 or 3% taurine in drinking water for 7 wecks(E
1, E2 and E3, respectively). To induce taurine depletion, rats were treated with 5% B-alanine in drinking water(EA). Diabetes was
induced by streptozotocin injection(50mg,/kg B.W.) after 3 weeks. Taurine-depleted diabetic rats(EA) had significantly lower body
weight compared to thosc of nondiabetic(CO), nontaurine-supplemented diabetic(E0) and taurine-supplemented diabetic rats(E1,
E2 and E3). EO had significantly higher food intake compared to that of CO and EA. El, E2 and E3, however, had significantly
lower food intake compared to that of EO, and E3 had significantly lower food intake compared to that of E1 and E2. EO had
significantly higher water intake compared to that of CO and EA. EI had significantly lower water intake compared to that of E0.
Blood glucose concentration of E0 was significantly increased compared to that of CO and EA. E2 and E3 had significanty lower
blood glucose concentration compared to EQ and E1. Also there was a dose effect in blood ghucose concentration between E2 and
E3. The total cholesterol and LDL-cholesterol concentrations of EA were significantly increased compared to those of other groups.
Therefore, it may be suggested that taurine supplementation is necessary for diabetes in order to prevent diaberic complications
such as cardiac vascular diseases, (Korean J Nutrition 32(3) : 213~220, 1999)
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el vz FEsHAET HEFO] SN} 28] o]
ol BFndxlel 9 APggQle] = git? 53 ¢
2 we&A iy gl Aol 74 very low den-
sity lipoprotein(VLDL)™ triglyceride(TG)¢] 44 %]
ZF/E 3, TG @#o] %2 lipoprotein®] #-&7F £ o]
¥F VLDLHH TGE §F°] A9 F7Hatka RaEl
o ety oz e 2AJ/ ERETE IAES
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vz Pure] FURAsFe 2yEAU1F] shiE &
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Fig. 1. Experimental design. CO : Control group, EQ : Diabatic group,
E1 : Diabatic group+1% Taurine, E2 : Diabatic group+2% Tau-
rine, E3 : Diabatic group+3% Taurine, E4 : Diabatic group+5%
B-alanine
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AL, glycemic index7} @& ARoZ T 4o
AHS3ISItH(Table 1). A¥ ol AMSH ARE AJBH T
A S AE (T, casein(Murray Goulburn,
Melbourne, Australia), STr78(FHF+4), o~cellulo-
se(Sigma, St. Louis, U.S.A.), DL-methionine(Sigma,
St. Louis, U.S.A)& ARSI 284 olE 159 &
HHA gzl WERA £ oY T334, B Fo7
ol E1, B2, E3%& 42t 1%, 2%, 3% (w/v) €-92 £

s 45-

(T =T (g

S 22A By go} AFFA wHAIA %}95191 E}%
A 77379 EATS 5% (w/v) wlelgdEhd g9

A ol ol AREA A Gk B9 H]Tm'lv?
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3. 8RRy
APEEE 3% FU AFHoIZ ASE ¥ 164218 2
A7) Feel B0, El, E2, E3 ¥ EAT-E strepto-

zotocin(50mg/kg B.W.)-& 0.01 M eitric acid buffer
(pH 4.5)° €313} 0.4ml/100g BW. FFo = 5%
o+H 18] FAFE dEHoE FuE fdskaa, UE

Table 1. Composition of experimental diet(z/100g diet)

Before streptozotocin  After streptozotocin

Ingredients L N
injection injection

Corn starch 45.0 60.0
Source 15.0 -
Casein 200 20.0
o-Cellulose 5.7 7.0
Vitamin mixture’ 1.0 1.0
Salt mixtire’ 40 40
DL -Methionine 0.3 0.3
Corn oil 9.0 4.7
Olive oil - 3.0

' Composition of Vitamin mixture, g/kg mixture : Vit. A Acetate(500,
000 IU per g) 1.8g, Vit. D Concentrate(500,000 1U per g) 0.2125g,
o-tocopherol(1000 1U per g, 50%) 11g, Ascorbic acid 45g, Choline
Chloride(50%) 150g, Menadione(50%) 4.5g, Inositol 5g, P-am-
inobenzoic acid(PABA) 5g, niacin 4.25g, Riboflavin 1g, Thiamin hy-
drochloride 1g, Pyridoxine hydrochloride 1g, Calcium pantothenic
acid 3g, Biotin(2%) 1g, Folic acid 0.09g, Vit. B,; (1%) 0.135g and
Dextrose to Tkg

* Composition of mineral mixture, gkg mixture : CaHPO, 500g,
NaCl 74g, K;50, 52g, Potassium citrate Monohydrate 220g, MgO
24g, Manganous Carbonate(43 — 48% Mn) 3.5g, Ferric Citrate(16 —
17% Fe) 6g, Zinc carbonate 1.6g, Cupric Carbonate(53 —55% Cu)
0.3g, KIO, 0.01g, Chromium Potassium Sulfate 0.55g, Na,Se0, -
5H;0 0.01g, Sucrose to Tkg
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<! COTE T3 citric ac1d buffer-&<-& FAlIH.
O i R Q8 mAN A HYsle FFE&
g4 (ExacTech, Medjsense)i 245y 232 99
£34 strip(Boehringer Mannheim)2 2 Z43le] 2
Z} 300mg/dl o]49] FEF Fxrt 8" Ao= 7453]
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4. M5 A NAT R PR MNT &
AP HolE A1FE S ( dayE o}cq o= AL &2
gtz wjd Aol AR FEAHEL FA%H oo
Zlejz A
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se tolerance test)
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Z2 giAb AR 2R H pAE AW F82 FAAG
AT 2HS AARE TR F 3F 20417 A4 A
2 F g AW AYste FHRA YFg EAT &
50% Ex=w £4(0.1g glucose/100g B.W. )% 754
712 Feistx 30, 60, 120, 1805 mz)AmM o ZHE

B3t HAHOGTT : oral gluco-

3l g5 94 (ExacTech, Medisense.)2 =343}
At
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7. 9% ZYNY, F2YLAHE P HDL-BYAHES

e
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gt & 2E-2471(CH-100, Seak, Firenze, Italy)E A}
23l SR 4| F2H2HE v=9 HDL-Z
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HEE S kit AR AT F 548 A%
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22 ALEE T, ANOVA test ¥ Duncan's multiple
range testol 23 Z+ FET 9 FJ2HE HAFAUT
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=
249712
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BN 2Tl EASH e BTl El, B2, E39)
AFole KA Aol7t QAx, B sEd bE A
9] 5939l zloj7} Pzl el odgith YA
52 streptozotocinel 93 #2% FaFHAE i =
¥ 3%g&o] F43] "R FAF o vld AFo] Zadt

on Biego] AAwel H|3 freld e e AFET)
&5 BIvE Bk
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—+— CO : Control group

-2~ EQ : Diabetic group

—— E1: Diabetic group+1% taurine
—— E3 : Diabetic group+3% taurine
=+ E3 : Diabetic group+3% taurine
—o— EA ! Diabetic group+5% B-alanine

Fig. 2. Effects of taurine supplementation and taurine depletion on
growth performance of rats. *p<0.05

B opjae® el Ao AYFH R AgEte] =
o)A e 1Z2A)7)E 1% guanidinoethyl sulfo-
nater} 5% wleldebd-g FAolA FAhA AFA I o
oty BuHt¥® B AHME 5% wletdalde
Fogh B8 o] MalH Fo 2F o]F 9} FnfE
2% Algk 2O 7 FoH R FTshe, Ef-oe)
A FYE MR Gy Ze AEFH 2 X
ol Y2 Q& AJALE T3 qiv).

2. NOINTY, FENMT L 2uNY
1) MO

BT Mol BE APE3e Aolds %y #oy
A Aole gior, YL F AN T daF(E
0)7 e85 dxF(El, E2, E3)e] o] gke v
FaoEZ(CO) wal FAHez Frtstalert ebg-d
2279 HieeEbd R B (BA)) AoldH T COF
o & ozt Fvlshs AEE Bolut frelFelA] ekt
(Table 2).

i F El, E279] Ao]dHFe E0Fd & &
dxoz A F7t sk o2 JEes, E3T 4o]
AF 7o) 718 AA FokskAt,

AEA 02 streptozotocinel 213 fid FuHe R
A9 HoldAR) 1.5 WA 290 AR AT
(polyphagia)E® WeElATiT RaE et 2 B A4
T gage] COTol Hls] 28] o]4h 2ol H k] Fr)3}
Rom B3l Foja] B9 v Fe] Do) His] 4 o)y
ol frelH oz aste] glgde] P Fe TR
TS g8 E Aoz e a8y, SR
2 EE 2T EATS COTa Aol g% 3l
F9HQ Folg HelA] gston], EATO COTH AT
FRIEAL AR M fro)Ho)x] ghe PE BeJA o]

Table 2. Effects of taurine supplementation and taurine depletion on diet intake, water intake and urine volume

Group Diet intake Water intake Taurine intake Urine volume
(g/rat/day) (ml/rat/day) (gfrat/day) (ml/100g B.W./day)

co 21.38+0.95" 21.474 1.39° 0 7.55%+ 1.55°
EO 51.38+2.02° 256.00+13.17° 0 70.34+10.15°
E1 3745+2.01° 189.67+£13.12° 1.90+0.13° 53.34+ 6.92°
E2 41.45+2.85° 228.08+18.50" 456+0.37° 64.63+ 9.06"
E3 33.2541.83° 221.33+18.42% 6.63+0.55° 65.09+ 5.67"
EA 25.75+1.60° 34.29% 5.26° 0 9.23+ 2.18°

CO : Control group, EO : Diabetic group, E1 : Diabetic group+1% taurine, E2 : Diabetic group+2% taurine, E3 : Diabetic group+3% tau-

rine, EA : Diabetic group+5% B-alanine
Values are mean S.E.

Means with different letters are significantly different at p<{0.05 by Duncan's multiple range test.

Number of animals in each group was more than 10.
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Fufd A= BE ATk FEAAF B f4
A Ao|7t gldont, Fafid 5 BN ¥ FAg T
(E0)] 724532 vgds=a(CO)H 8599 12T
¢l deldehd Ry B (BA) vl8] ooz Frtst
#AtH(Table 2).

B85y 2 (B2, B39 Fxfd & FEAFF
2 B0l uls) AA S718hs A%2 BT, 1% e
Fo Fai(E1)e] Qi & FEFFe] fodo=
A FoVeHe Ao ek

AP 02 gtreptozotocind L3 FEdd F=FA= A
AF el w3 FEAF ) TH) ol T D BaEY
=, = B A A Farge] COxel vlE] 108 o4 &
A o] Trlstg o Fae 253 ok (polydi-
psia)& YERR

3) 2H4F

FrAd 335 T gAFACIAE olfEte] ST 244
7t eulAdEe ged v5E Fu(E0)0] HlEg=uET
(CO)= B9-1 uzd#Ee dHEeldEdRe 2T (EAY
vl foF oz Frlstg e %o Fd(El, E2,
E3)2 E0F B3] suldae] AA Frlshe BZE&E B
G TH(Table 2).

B A7l A= streptozotocinolyt alloxan @ = ]
A B=E Fg e AP ZaepU® A,
Hpolyuria) & Hole & Py 28 edunz
¢ EAF9] gujdwo] COZH A< Aol7l e
o o]z EATC) COTF AFGH st Aol A zto)7}
o5 vrdshe Aog Asdr.

3. TR 6HA

EL28 FoJA] geALde] TR 1, 2, 3%2 2els)
3 5% deldEhd £9E Tl Aol BH-ES 3
ZA)7l Ao} ZHt W s(glucose tolerance)dl ©1X& <
2 ATFREZAL 93 AHE A Fig. 39 2ol

L8 HRG3uT(E0)Y FEA €32 vdmi®E
T(CO) ol Bh9-d 27 wieldzhd Bo] P (EA)
of Hla] freF oz F71e ¥, 2%} 3% EREFA T
= (B2, E3)2 E0d M3 Fe&oz A7 F7ias
ATZESAARTAAMNE T 4T 2087 87
o] AAp;o 2 Eolgir)
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Fig. 3. Effects of taurine supplementation and taurine depletion on
oral glucose test of rats.
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9l oA, v, R FAtE A UEMIA &L AR AS
go} e Enade g2 AT vis) Aol AR
el A streptozotocinol] 8] #Hde] A= HA=R
etz whglo] 98] 2AE g A& FEe] Y=
Byetn® ZT 38 AAelE th2A et Aes
ol ol gk AE e F&a77E agHt

4. EFNIFE

1) 8% FYNEFE

AFH 02 gtreptozotocinell s Fdd 2dxFo 4
A FRAAAEES 45 AHAZ Table 3o ERSIH.

ER-A w]5o] Bag(E0)# HZRgET(COY BF
A7 R FEE FFQ AelF HelA &gt o)< gl-

ycemic index’} B& HAEL P3lE FUoZ ARES
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Table 3. Effects of taurine supplementation and taurine depletion on plasma triglyceride, total cholesterol, HDL-cholesterols and LDL-cho-

lesterols
Group Plasma triglyceride level Plasma total cholesterol level Plasma HDL-cholesterol level Plasma LDL-cholesterol level
(mg/di) (mg/dl) (mg/dl) (mg/dl)
co 43.83x4.38"° 72.33+ 6.39° 30.75+10.16%® 50.35+5.08"
E0 42.11+4.88 85.50+11.12% 28.85+ 7.18° 65.07£5.25"
El 31.38+6.86 81.13+ 7.56° 2343+ 342% 63.98+6.05°
E2 31.85+4.80 75.75+ 6.90" 15.774 1.34° 66.35+5.16"
E3 29.88+7.05 75.71+ 6.40° 16.29+ 1.00° 65.40+5.23"
EA 34.33+4.84 142,50+ 6.29° 3574+ 3.00® 113.43£4.77°

CO : Control group, EO : Diabetic group, E1 : Diabetic group+19% taurine, E2 : Diabetic group+-2% taurine, E3 : Diabetic group—+3% tau-

rine, EA : Diabetic group+5% B-alanine
Values are mean S.E.  N.S : Not significant at p<0.05.

Means with different letters are significantly different at p<{0.05 by Duncan's multiple range test.

Number of animals in each group was more than 10.

i 4947 % FAAEAS =7 gToA f9
Ao FrtPrhs B u® AR5l akgkol} B85
o] FHo= SerARH) A2 go| AMEE A4
&7 FagAteld] EF FAAZE B2 3l Fo)nt
URE Bael® ol 2 Ao Frafias 138
7] $18] A%-g ®o] TF3 o5 AMEEIEY) HEes
AtadTh

B 5o 9xF(El, E2, E3)3 g8 327 H)
EleEd Fo Sa(EA)Y 39 4R HsEE BEOT
# COTol vl Z2t 30 ix] 20% A= Zadhz Fde
BEd. B 499 Au= streptozotocin & FnE
g oA 0.1% B9AEAE FFIT T2 BRI T
Gy v dF FANAFET) oFoz F2HY
the A9t ® streptozotocin ¥ WA FFI
1% eR¢-d Sa2 FFA71 AAge] dF FAXEs

£ oY o2 e AT JYQTZ ™ v A B
o] 8% FA4AE Agargol g frelide] A4
o} ole & AgelA Fafd o AL go] Agdln
G T olive oil& AREEF Ao)ZA 9] xpeld] 9%
Ao AlgHT}

Kinnunen $%¢ 238 9% FARAERe Asl=
lipoprotein lipase(LPL)®] 9§ chylomicron¥ VLDL
o] allel o) ke wa 9lsde VLDLY 44, LPL
9 B4 T FES FABE P Fure) 9o VLDL
8] AL F7kela LPLe o # B3le gaste 8% &
AR F&E S8 Fva §3.° Streptozotocin
o= fid FhF e &49 AFALY 7% Hert
BH-EY 702 I EFHTRE B H|Fe] B uj we
B3 2o AGAE 75e] FEH Bulh 9
o] LPLY AL #AAA 8F FAXASEE A3l
A 7V A% glondt ofd g TAIE Q] FE5ET7 &

et
2) 83 $3YALHE, HDL-SHAHE D LDL-2YAFH

E 5k

EMRE B[RS Bt (E0)2 BB atE=T(CO)
H3 D39 FF2HE T Folehe ATL Ho)
o, B8 o 9 (El, E2, E3)S R0, CO 23 8%
FTEU2HE Fx ol FAHY Aol sl 2
v BN naE) dellehd Ry 4y (RA)S OE
HAT v[&] g FEe2AS 5ot 26 7prle] S0
&t tHTable 3).

Streptozotocin®.2 Fx=E FLE FHlA 0.1% -5
|9E FEY L GRS dupd b8 €% 28
AEHEFE7) Aoz Frhst o guFdA F
T 1% e FHL FFA] Aaglel eed v%
of Fxoht HFRt|RTF Jolr) YAEH o= B
A¥d el dX 5o gl

43 HDL-Fd 239 %% E0 23 CO F Alolol
29l Fel7} Pz B2 Fo] P2 B0l ¥
] dF HDL-Z2¥H 28 57t 448 24 191,
ol streptozotocin® 2 2§ FaH gIAF Alo]d
EF HDL-2H2HE $52] Ao)7) gtk 5543
Aaez0® Qz| gt

Bd 327l EAYE dE 493 WE 2%
LDL-E 28129 =7t 24 o] Frislsrt. & A9
A R Qo] ged 254 €F 2924
£ % LDL-ZY£HE 559 45o® Pzl HEq
HEAFE] JFale] € & UL N 1 9
OB B R A ehege] REFR (kE vhe
Y A Font BEEE B-gle 89 HAS A%s
= Ao ulEA st AlEE,
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