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Hypoglycemic Effect of Tabebuia avellandae on
Streptozotocin-Induced Diabetic Rats
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Abstract — Hypoglycemic effect of Tabebuia avellandae was investigated in the streptozotocin(STZ)-induced
diabetic rats. Diabetes was induced in male Sprague-Dawley rats by injections of STZ (45 mg/kg, i.v.). Rats
weighing 200-250 g were divided into 6 groups: normal, STZ-control, hexane fr.,, CHCl, fr., BuOH fr. and
H,O fr. group. Normal and STZ-control rats received 3% Tween 80 only. Four groups of diabetic rats were
administered orally at doses of 100, 400, 300 and 400 mg/kg/day of hexane, CHCI;, BuOH and H,O fr.
respectively. Fractions were administered orally to the rats for 7 days after STZ injection. All rats were
anesthetized with ether, blood samples were taken by cardiac puncture for clinical chemistry and the rats were
killed by exsanguination. Liver, kidney, heart and spleen were removed, weighed and analyzed. We measured
glucose, protein, cholesterol and triglyceride levels in the plasma and glycogen, cholesterol and triglyceride
levels in liver. The extent of blood glucose decrement in rats administered H,O fraction was greater than that
in the STZ-control rats. The serum cholesterol and triglyceride levels were significantly lowered by admini-
stration of H,O fraction compared with those of STZ-control group. Treatment of rats with Tabebuia
avellandae fractions caused decreases in STZ-induced elevation of cholesterol and triglyceride. Liver
triglyceride level was significantly lowered hexane and BuOH fraction group compared with STZ-control
group. These results suggest that H,O fraction of Tabebuia avellandae has the hypoglycemic action against
STZ-induced diabetic rats.

Keywords[] Tabebuia avellanedae, hypoglycemic effect, glucose, protein, cholesterol, triglyceride, streptozo-
tocin-induced diabetes
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Tabebuia avellandae(®]3} Taheebozt FHye Habyl o)u}
27} Aol Alele WY E2A] T4 39 (Bignoniaceae)e|
&} lapacho, Taheebo, ipes & Pau d'Arco S 0.E Ea]$-
AFTNEE Taheebo$ A4, W, 7| WA D 2L AFL
Zof Abgslgdthn e} (Murray, 1990). @A) 2 3=
HAl, el Al SHAZA AMEE T glom A, gk,
Fob, 29218, AEF AQakgal 2 7Rilabgo] 9lge] 2
FE ¢t (Awang, 1988; Deleaveaus} Vidal-Tessier, 1989;
Guiraud 5, 1994; Mowrey, 1996). gtk W52 Z25EE
(200 mg/kg)S BFe) IH tumorE AA|gctzm I}
(Murray, 1990). Tahecbo2] AJE-2  hydroxy-2-(1-
hydrocyethyl)-naphtho[2,3-b]furano-1,9-dione,3-hydroxy-2-
(1-hydroxyethyl)-naphtho[2,3-b]furan-4,9-dione, 2-aceyl-8-
hydroxy-naphtho[2,3-b]furan-4,9-dione, 2,3-dihydro-5-
hydroxy-2-(1-methylethenyl)naphto(2,3-b]furan-4,9-dione,
naphtho(2,3-b)furan-4,9-diones 2] ol  furanonaphthoquinone,
naphtoquinones} anthraquinones $-o| ¥}&] Z ch(Kreher %,
1988; Steinert %-, 1995; Steinert 5, 1996). r=&} iridoid glo-
cosides?]  6-O-(p-methoxybenzoyl)-ajugol, 6-O-(3', 4-
dimethoxybenzoyl)-ajugol®} 6-O-(p-hydro-
jugal So] ¥ 3159 .¢ v (Nakano 5, 1993) antitumor-pro-
moting furanonaphthoquinones2l 5-hydroxy-2-(1-
hydroxyethylynaphtho(2,3-b)furan-4,9-dione=} 2-acetyl-5-hy-
droxy-naphtho(2,3-b)furan-4,9-dione®] 241= ¢l (Ueda %,
1994).

2 oI 7oA streptozotocin(STZ)L 2 B A7l
Fzof|A] Taheebo 4% <] methanol(MeQH)FZEE2S Fof
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Alek&- Protein kit, cholesterol kit, triglyceride kit
(Yeoungdong Pharmaceutical Co., Korea), STZ Foline cio-
calteu's phenol reagent, bovine serum albumin, sodium ci-
trate, citric acid, sodium bicarbonate, copper sulfate, sodium
potassium tartarate, potassium phosphate, sodium acetate

(Sigma Chemical Co., USA)2} 7ebA|ef o &gl 4]
% 532k A

7171+ high speed centrifuge (DuPont Sorvall instrument,
Model RC-5C), micropipet(Gilson Co.), UV spectrophoto-
meter(Hewlett Packard HP 8452A Diode-Armray), Tissue
tearor(Biospec products, Inc. Model 985-370) 2 Evaporator
(Byela)2 Al-&-3lai).
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FFEHA] ARARA G 157G AGA F A3}

ek,
SR

A EEe 1647k BAAZ] & STZ(45 mgkg BW/0.01
M citrate bufferyg &2 Hel| Falste] g FUAZ T
AL TS citrate buffer§-8-& FARSIATh STZFAL
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AG Foll= FA /NEsle] 214, A, AR 9 alde
AEsled ZaFslola AFel de )2 FuvE ALbst
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HA = F w52 glucose oxidase (Raabo2} Terkilsen,

1960y O]B—‘Fﬂ glucose kit, A2 LowryH (Lowry 5,
1951), cholesterol2 #.4-0]-8% (Richmond %, 1974)] £]
gl cholesterol kit B FAAHME Trinder-& ©]-2-3F tri-
glyceride kitZ A4-3}e] spectrophotometer2 34 E& &
Baisiet,
Zt glycogenEl2¥

2% 7} 02 gg 1 mle] KOHB0%)| Y3 100 Tl
20871 719 d F AAERAAAN AR ES FAEER X
o] 1mlE -ﬂff,} % 2mle] anthroneg ~Z}F8kal 100 T ollA]
1027t 713t & Yol A1 620 nmell4] FHEE 54
S mF Eroals wmeld o)) (Hassids)
Ahraham, 1957)
Z} cholesterol} =AM X|El st2F

Cholesterol-2-  &A0)-4 (Richmond 5, 1974)0] 3+
cholesterol kit & FARu-E Trinderd-g- o283+ tri-
slyceride kitZ Al-4-5}¢] spectrophotometer® F45F 2
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Table 1. Effect of extract of methanol of Taheebo on blood
glucose level in diabetic rats

Dose  No. of Blood glucose level (mg/dl)

Treatment (g/kg, p.0.) animal 0 day 7day
STZ-control 7 4659+16.1 476.31£29.0
Taheebo
extract 1.5 5 4903+ 95 1974+110.7*

Values are mean+8.D. (n=6)
*Significantly different from the STZ-control group at p<0.001.
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Taheebo2] MeOHFEEE0| 20| 0|X]= Y&

Taheebo2] MeOHEZES i 43t 2o A 797 A

=2o)A] Bt ETe] 476.3+29.0 mg/dle] 8|3 Tahee-

bo2] MeOHZEZE & 194.7+110.7 mg/dLE. -§-2]= Q) ¥}
7yatEEkr) gledvi(Table ).
Mzl st

Tahecboo] 7t B3 58 G & 3o AFFATG F
A Zol| w2 dekg 42 A= Table 19} 7‘4. % f‘&
FAE 18.1%2] AF 2715 nejort gdudare
4%2] AZo] 7443141}, TaheeboR-2 & Fo34| %J-JL
3 Blaste] # o) CHCLEE ool A%e] 2ha
2 19] 91} hexane, BuOH % H,0E-3 5o ol A = ol
o S+ R4
Z(2] 2|0l Olxl= HEk

TahceboB-EE Fo] & A= 100 g A7) F
e Yepigdet

ZHake] BAl% G ETe] 435+0.30 goll 8|8 hex-
ane, CHCL,, BuOH ¥ H,0-&#5.ejFe] 7hzk 4.254+0.40
g, 4.34+046 g, 405025 2 4141017 ge 2 thai 2
FEkdc) AR FA= ‘4 L HETY 0.54+0.05 gol H)

7| & Table

Table II. Changes in body weights of normal and diabetic
rals fed on each fraction of methanol extract of Taheebo

Dose Initial BW™ Final BW
Group
(mg/kg, p.o.) (8) (g)

Nommal - 201.1+3.9  237.4+21.8
STZ-control - 219.2+21.7  200.6£25.4"
Hexane fr. 100 217.0£19.3 210.1+33.1°
CHC, fr. 400 215.7+18.1  192.9+27.6°
BuOH fr. 300 215.5+143  205.6+17.0°
H,O fr. 400 2202+ 94 208.8+20.6"

Values are mean £ 8. D.(n=6).

“not significant at the 5% level.

Values with different superscript within the same column are
significantly different at the 5% level.

Table II. Effects of each fraction of methanol extract of Taheebo on organ weights in normal and diabetic rats

Group Dose Liver™ Kidney Heart Spleen
(mg/kg, p-0.) (g/100 g BW)

Normal - 4.08+0.27 0.38+0.03° 0.3440.04° 0.59+0.18%
STZ-control - 4.35+0.30 0.544+0.05 0.37+0.03% 0.71£0.15°
Hexane fr. 100 4.25-+0.40 0.50+0.05" 0.36+0.04" 0.51+0.27"
CHC, fr. 400 4.34+0.46 0.54+0.05" 0.39+0.28% 0.47+0.19°
BuOH fr. 300 4.0510.25 0.49+0.07° 0.37+0.03" 0.49+0.12"
H,0 fr. 400 4.14+0.17 0.50£0.02" 0.3740.03" 0.64+£0.117

Values are mean+S. D.(n=6). “not significant at the 5% level.

Values with different superscript within the same column are significanily different at the 5% level.
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5 hexane, CHCl;, BuOH 2 H, O—Erélj EofFo] Zhzt 0.50+
0.05 g, 0.54+0.05 g, 0.49+0.07¢ 2 05000222 7}
Ay}, Ao FAE AR, %JLEHJ;,L o ATt

of &}o]2 Re|x] gkglrh, B]Abe] FAl = =T 0.71
+0.15 gel] ¥]3] hexane, CHCl,, BuOH % H70—E-§_5,-‘15—°4EL
o] z+zk 0.51+0.27 g, 0.47+0.19 g, 0.49+0.12 g H 0.64+
011 go 2 wyudlzT¢| #]s] CHCLY BuOHE3EolF
ol A fre] & el A4S Ry}
agof Ojxl= gg

Z} 2B 7Y AFRAE F A T IRHSE
S A B A AL 122.1+15.
491.0%77.0 mg/d1 2. ez Tro] %
© 2 =7} 9lek(Table IV).

Hexane, CHCl;, BuOH ¥ H,0%#H 5o zhz} 5276

Table IV. Effects of cach fraction of methanol extract of Tahe-
ebo on blood glucose level in diabetic rats

Group Dosc blood glucose level (mg/dl)
(mg/kg, p.o.) 0 day 7 day
Normal - 958+ 92 122.1£ 15.6°
STZ-control - 492.1£60.3 491.0+ 77.0°
Hexane fr. 100 409.8+21.6 527.6+107.9"
CHCl; fr. 400 46541778 4733+ 82.0°
BuOH fr. 300 439.0143.5 496.5+135.7"
H,O fr. 400 444 8+ 67.0 357.2+127.1°

Values are mean+S.D.(n=6).
Values with different superscript within the same column are
significantly different at the 5% level

+107.9 mg/dl, 473.3+82.0 mg/dl, 496.5+135.7 mg/dl &
352.7+127.1 mg/dlZ Bzl v HO0EHFo
N2 Al FFgaE B

B CHyE s

g3 dalagekd Aakrel 7.17+237 g/dlel wlE 3
=2 466221 g/dlo]gd 3 hexane, CHCl, BuOH
2) H,0%3 5] 722t 6.35+2.03 g/dl, 7.12+1.90 g/dl,
5.1241.68 g/dl % 6.00+2.05 g/dl 2 Fio]RFHe} gl
Ago] 718 tH(Table V).
8H 39| NEgE

A 59 cholesterol¥} SR k2 &A% A9
Table V&} 7},

Cholesterol @22 A AKro] 33.6+15.1 mg/dl, Havl=
T 57.6+1.8 mg/dl= el AAF vlE] 17dl E)
3lgl e hexane, CHCl, @ H,O0E2-&Fo] oA 7h45}
At

83 Fo] ZAA|uIEEEe HAFFolA] 37.1423.1 mg/dl,
D) 2Tl 225.44:196.0 mg/dlE foAH ez =y)s}

ol on] H,0¥3Fo] e 37.7£308 mg/dlE AAFT} 7+
L 2oz g,
2t glycogenElaf

7re] glycogen®ek-2 AARES] 31.8+19.8 mg/g liverd]
vjs) Rt FFelA e 2.611.5 mg/g livers el on
ZHa3l5lr}. Hexane -8 F-o Toll A& 2ol w3
Fro)H e 2 £715-E B oS ci(Table VI).

Z} cholesterolat} =M X|Hl5l2

Table V. Levels of serum protein, cholesterol and triglyceride in diabetic rats fed on each fraction of methanol extract of Taheebo

Grou Dose Protein Cholesterol Triglyceride
P (mg/ke, p.o.) (/dD) (mg/d)) (mg/dl)

Control 7174237 33.61+15.1° 37.1+ 23.1°
STZ-control - 4,66+2.21" 57.6+17.6" 225.44196.0°
Hexane fr. 100 6.35+£2.03% 45.0+ 9.0 225.74+100.4°
CHCl, fr. 400 7.12+£1.90° 40.4+17.6™ 191.7+ 88.9%
BuOH fr. 300 5.1241.68" 64.2+18.5" 161.5+129.7"
H,O fr. 400 6.00+2.05% 35.6+21.4° 37.7+ 30.8°

Values are mean—+ S$.D.(n=6). Values with different superscript within the same column are significantly different at the 5% level.

Table VI. Levels of liver glycogen, cholesterol and triglyceride in diabetic rats fed on each fraction of methanol extract of Taheebo

Dose Glycogen Cholesterol Triglyceride
Group {mg/kg, p.o.) (mg/g liver) (mg/g liver) (mg/g liver
Control 31.8+£19.8" 435+1.19° 9.29--2.51°
STZ-control - 2.6+ 1.5° 8.19+2.99° 13.90%5.71°
Hexane fr. 100 19.1£16.3° 3.6841.45" 8.69+2.97°
CHCY, fr. 400 48+ 1.6° 5.78+1.23% 9.42+2.06"
BuOH fr. 300 8.1+ 7.1™ 7.69+3.73" 7.79+3.09"
H.0 fr. 400 2.0+ 0.4° 4.83+0.78° 10.22--4.00%

Values are mean+S.D. (n=6). Values with different superscript within the same column are significantly different at the 5% level.
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7t cholesterol ek AA2] 4354119 mg/g liverol|
el FudlEFAAL 8.1942.99 myf livers f-2jAo
2 Z7bstd o). Hexane™t H,ORE 5o F& Fu )T
vla f2lHql AAE Bk

Zb SRS FuiEae] 13.945.71 mg/g liver
ol ¥]s)] bexane, CHCL,, BuOH % H,08% FojZ.e 7+7t
8.69+2.97 mg/g liver, 9.42+2.06 mg/g liver, 7.79+3.09
mg/g liver ¥ 10.22+4.00 mg/liver® 25 535 o] o] A
Z}4-31i v} (Table VI).

|
[

= M'@"ﬂ*]h STZ % wyw EF| o) Tahecbo3] 2
MeOHFEE 9 ASEYHES ATFI54S oo 25
& v

AR Py e ATAHA ool #7e B-AEt
& QAo ARAA AEURRE 2este] Lk
285 o7 STZS AH Y me|g el FAlsle] Bn
L FhAlgl F(Rakietens, 1963; Lazarus¢} Shapiro,
1972; Junod &, 1967; Wright2} Lacy, 1988) Taheebo%”‘—%
¥ 9 2939 9PaEs B Al vlAE 3
0 A skeb WshE A2 ke

Taheebo®] 431 delelA] Bedzel B olnd S0z
45l glom sl Yake) A% Eohw W
(Awang, 1988; Deleaveau -5, 1989; Guiraud %, 1994; Mo-
wrey, 1996).
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=5 7Y F FxdzTed H)E HO0®E Fo T4
oAdgle ¥rtas veltdoh F0 Agd d97tetE
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bo2] thalabel) ukz] Fahel] 7]Ql8k = A LR Alg =

ol Astsby AL "} A cholesterol?} A=)k
ko] Aol vl Gl AR sHA SrlEe
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207} 74T H053 STl e GelAdel: 7k
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