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Abstract — The effects of Taheebo on the diabetic-pregnant rats and their fetus was investigated. It has been
reported that diabetic condition of the pregnant rats can affect the process of liver formation and damage the
respiratory function in the fetus. Therefore we investigated the effects of Taheebo on the prevention of liver
damage and respiratory failure in the fetus and those results were compared with that of dexamethasone
(DXM). In pregnant rats, streptozotocin(STZ, 45 mg/kg, 0.01 M citrate buffer) was injected into the pregnant
rats on the third day of pregnancy. Methanol extracts of Taheebo(500 mg/kg p.o.) was administered once
daily during pregnancy. DXM (10 pg/g ip.) was injected into the pregnant rats in 16th and 18th days of
pregnancy. Body weights were measured and fetal number and abortion rate in pregnancy rats were
determined. Lecithin/sphingomyelin ratio in ammniotic fluid and malondialdehyde, glycogen, triglyceride,
protein and cholesterol levels in the liver homogenate were determined. Also blood glucose level was
analyzed. Body weights of matemal rats were increased in the all groups except the DXM group. Fetal
number of the Taheebo treated group was similar to the control group, and a significant increase in the body
weights of fetus was observed in the STZ treated group and the Taheebo treated group compared with the
control group. Blood glucose of fetus produced hypoglycemia in the control group and hyperglycemia in the
diabetic-pregnant rats. The protein and cholesterol levels in fetus liver were significantly increased in the
DXM treated group compared with the control group. Triglyceride contenlt was significantly increased in all
groups compared with the control group. Liver malondialdehyde level of fetus in the STZ treated group was
similar to the control group. Glycogen level was significantly increased in the all groups compared with the
control group. Methanol extract of Taheebo showed hypoglycemic effect on the pregnant rats. However, we
could not observe any hypoglycemic effect on the fetus. There's no difference between the control and
Taheebo treated group in terms of the levels of triglyceride, cholesterol, protein and glycogen in the fetus liver.
Further study to identify the effect of Taheebo on the fetus is under investigation.

Keywords[_ ] Taheebo, glucose, glycogen, protein, cholesterol, triglyceride, malondialdehyde, streptozotocin-
induced diabetes, pregnancy, fetus, dexamethasone

Taheebor 4 Ei]-ar]-(Blgnomaccae)Oi] &&= Tabebuia Vidal-Tessier, 1989; Guiraud 5, 1994; Mowrey, 1996; Mur-

avellandoeZ B2 ulg ez vald olvl=s)l ot d ray, 1990). Taheebo?] A1%-© 2% furanonaphthoquinone,
A Ak e 3]-%%], o)A B pAEARM AFRE T ) naphtoquinones % anthraquinones(Kreber &, 1988; Steinert
Lon} gAY, skl B, £9AE, 42T AAEzl ) %, 1995; Steinert 5, 1996; Ueda -, 1994)7} iridoid glu-
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Alekst 717
STZ, bovine serum albumin, citric acid, sodium citrate 1,
1,3,3-tetraethocypropane, sodium potassium tartrate, copper
sulfate, sodium bicarbonate, Folin Ciocalteous phenol, an-
throne (Sigma Chemical Co. U.S.A.), dexamethasone sodi-
um phosphate(@AtFAlel, F3fekE, gha), Kiesel gel
60(precoted TLC plate, Merk, Art 5554), glucose E-kit, cho-
lesterol kit, triglyceride kit(od S-Al<¥, gh=)e} 7]et Alekw}
240 ADEFALS ARSI 717]= UVivisi-
ble spectrophotometer(Hewlett Packard HP 8452 A Diode-
Array), Gluconometer(Medisense), Evaporator(Eyela), Den-
sitometer(Camac) % centrifuge(pbi international ALC 4218)
g Mgt
MAYESE
AP EZ2E ASAHFEA e AF 200 g i<
2} Sprague-Dawley7l +23 €7 838 A% 2012
vellA B3 7HALRANE TFA 157t 87
of A A HH-
F B
} 7125 Taheebo?] %27 (3.6 kg)S methanol & &4}
A SAZE 33 2 F AT s PPl
methanol =& E(417.0 g)2 Ao Alg 2 ARgsledct.
Taheebo2| HEF2FSIEIS0f| LS AIH
7l gukEl 27 3o Taheebo?] methanolFSE
1.5 ghkg/dayZ 747 AFFoA% F A BEelA 2A
#e o]gsle] 4L Hahw ol F 3,000 pmell ] 15EZE
gAleisl 3 WAL Helo] ¥ SHIAUG. A T
9] oo =5 glucose E-kitE o]&38}od glucose oxi-
dase™t (Raabo2} Terkilsen, 1960).2.2. &4 sledtt.
QA U B R
#7300 A8 IR v 7 1RE ek
AR F 2 thed e A 142 Aekelt
QA 394 =He @ FxE: FEA77] Held 2HEE
o:] 5

[
& 1647 AR F STZE melgH) FAse 2

Z gukA 7T} o)) STZL 0.01 M citrate bufferol] 45 mg/
g ¥ =2 Xof ARl STZE melA e FAREE F
2447} ol Tme]oa] Bl FH 5} GluconometerE ©]-§
slo] @it od e Fqlalgici(Junod 5, 1969; Likes}
Rossini, 1976). AT 522 citrate buffer§-4-& FA}
shsdct.

Taheebo2} DXMS] F0§

TahecboTodT-L ®h HL F daZEed 3
Tween 80¢] 3¢ TaheeboZ 500 mg/kg/day2] 430 2 7
FRolsisict.

DXMEoIF-& oJ4l 1643 18R] =& 2ol DXME
10 pug/gs BrdF-Arsaich
aHe| H=Sst

A ] A P4 44 RE WD FAsr
ENXtel A= % |

al4l 199 7)o A\ rfate] AL efAte AFe SAs}
7 Jze]efA] dolzl el o] 2 Gluconometerg ©|
438t} A3
EiXpel fokE £4

ARANE Aol ehxpe] o} APHRFE #lte
AR AlAdstach.

Sk}

o)Al 1997 ALANES A3t FE AHsHA

ol QA el AstatA e He -70 Tl EEA]
# =olclr) high performance thin layer chromatography
HPTLOH 2.8 Alslstyic). k2 TLC platee] &7H(d
7M4-o8  chloroform: methanol: acetic acid: H.0=65:25:8:4)
A1zl % 27-dichlorofluorescein © 2 A A]71 F- Densito-
meter(Camac })yE ©]-85}0] lecithin/sphingomyelin (L/S)H]
Z 24 sty (Amadeo 5+, 1987).

2} glycogens}2k

A%5 7} 02g4 1 mle] KOHE0%) B2 100 TollA]
2087 7HA7 F YA R AAAN AR ES AU ER =
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(Hassid®} Ahraham, 1957)
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Aeke Zbeha HA] 412 F 3027F WA kA 750 nmell A
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cholesterol ol = -F-2]8 2 esterd o] = 5l=v ester
3 oJ| cholesterol ester hydrolase ® Wh3-A1A f8]8& A
e}, feld e cholesterol4t sl & 45 WA A AAAF H,
0.l F4+3}E 49} 4-aminoantipyrine & phenol-2 F-A]¢)|
uk2-A)#A AJAIS = quinone-d cholesterol kitZ o]-&3}od
500 nmel| A} 73t}
2t EMTEer

ZFA 2188 glycerol fatty acid®. £33t & <lak3}A)A
A1 # H0,F 4-aminoantipyrine ¥ DHBS®} vh-e-A|7A =
A9 quinone-2 418l Trinderd ol £]3}F triglyceride kit
F olgste] S5y
RIETHASHE B

Zke} A& 3441852 Uchiyama %-‘3] vl (Uchiyama2}
Mihara, 1978l w2l Alsistedct. 7FA % 0.5 mio] 1%
H:PO.2} 0.67% TBAA2kE 715}2 95 C‘ﬂ]/H 4587F &=
Sl A 7% & Q—QW]-R] WZbsL 3 butanol 4.0 ml-&
el Reheel &= 1087 YAl 28]sle] butanolEL
#Hs&l 535 nme} 520 nrn°ﬂ/<-] FHEE S 2E8d
L2 1,1,3,3-tetracthocypropane-2- ALg-3he] 7 A ¢] 4] 2)
malondialdehyde(MDA)Y A 22 A4lelm o) &
protein® 2 v}elfjelc),
SHAE|

= ARA s FEA et
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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 day 7 day
STZ 7 465.9+16.1 476.3F 29.0
STZ+Taheebo 1.5 7 4903+ 95 197.4+110.7%

Values are mean+S.E.
*Significantly different from the STZ group at p<0.001.
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Fig. 1. Weight curve of pregnant rats in percentage change
from initial weight.
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dhAl Ol 20| O|x|s Taheebo2] Yd 445

T2 o)A ZHEE student t-testE AHE-3F] pite] 5%
m|Rked o %ﬁliﬂ_fa el Ado] gickm A sheich.

2 1

Taheebo2| EF| SEH)| O|X= A "5;

Taheebo2] methanol$E&2-& Dk 3 A 743
B A STZT9] 476.34+29.0m /dltﬂl v) sl Taheebo%-
o] T2 194741107 mg/dl 2§24 Q) Ed7kstaalr} gl
oth(Table I).

o4l slF el HES0 HEH| OjX= HE

2A2 AF Wshs ANTEE 2] A A8 9
199 #4742 59.2%2] Z7}5 pol b STZFS 27.1% 9
Taheebo R0 T2 16.5%9] % 2712 HT DXME-]
TE 65 %9 AF g BalFig. 1).

A Hdol A AAT-E e Wz} gl STZ7
7} DXM 5o} F& 27k 26.7%2} 42.8%2) E715 Bl ot
Taheebo Fod -2 26.4%2) v} 7145 B ¢ cH(Table II).
EfXbe2t FAME

7d T2 efxl= /1Al 1997 AlHar)sted gl eixt
9] - AL 1242, STZFE, Taheebo5odit Z DXM
oL b7t 6+3, 12429} 8+ o]t} AJAFE3} Tahee-
boFof ol A= Bizbe) 47} Zgka STZ7% DXMFT
< 7raakedt.

w8 B2k A2 STZFA L 16.7%% vFehl ol
th(Table II).
2k=0} L/SH|

oAl 19944 =9 ekl L/sH|= AATel 33+03,
STZF°] 2.040.2, Taheebo=edFo] 15404 © DXME

Table II. Changes in biood glucose levels of pregnant rats

Blood glucose level (mg/dl)

Treatment

0 day 7 day
Control 112+ 5 Bt 3
STZ 363328 4601109
STZ+Taheebo 484425 356+ 20*
STZ+DXM 341445 4871121

Values are mean= S.E. (n=5)
*Significantly different from the STZ group (P<0.05).

Table III. Fetal number and abortion rate in pregnant rats

Treatment No. of fetal Abortion rate (%)
Conirol 1212 0

STZ 6+3 16.7
STZ+Taheebo 12+2 0
STZ+DXM 8x1 0

Values are mean=+S.E. (n=5).
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Table IV. L/S ratio in amniotic fluid, body weight and blood
glucose level of prenatal rats

Table VI. Cholesterol, triglyceride and malondialdehyde le-
vels in liver of prenatal rats

. Body Blood glucose Cholesterol ~ Triglyceride Malondialdchyde
Treatment L/S ratio weight (g) level (mg/dl) Treatment (mg/g liver) (mg/g liver) (nmol/mg protein)
Control 33£03 1.6x£0.1 30.8+£11.3 Control 2.54+0.13 0.22:£0.08 0.471+0.16
STZ 2.0+0.2 2.1+0.1%* 320.3--50.4* STZ 443-£1.12 3.08+0.39%%  0.461£0.08
STZ+Taheebo 1.5+0.4 2.74£0.5%* 406.8+46.3* STZ+Taheebo 4.02+0.61* 3.444+033**  1.02£0.16*"
STZ+DXM 51+14" 1.44+0.1**° 439.3+55.8* STZADXM  7.56+1.19%** 8.6040.19** 2.51+0.17**

Values are mean =S.E. (n=4-6). L/S: Lecithin/sphingomyelin.
Significantly different from the control group (*p<0.01 and **
p<0.001).

Significantly different from the STZ group (“p<0.05, *p<0.01
and p<0.001).

Table V. Glycogen and protein levels in liver of prenatal rats

Glycogen Protein
Treatment (mg/g liver) (mg/g liver)
Control 291413 40.5+£9.9
STZ 16.5£1.8** 70.76.3*
STZ+Taheebo 40.7+1.6** 62.3+82
STZ+DXM 20.1E£2,7%** 96.449.1%**

Values are mean-+S.E. (n=4-6).

Significantly different from the control group (*p<0.05, **p<0.01
and ***p<0.001).

Significantly different from the STZ group (‘p<0.05 and °p<
0.01).

o] 512142 AAwef Bl STZE7} Taheebo-Fof 7
o A ZFA8}9d 01} DXMFo] Foll A= foj ez Fv)
&L tH(Table IV).
ENX] M=o %EJOH 0|Xl= A&k

B2l AFe AR 1.6+0.1 gof] ¥l3l] STZE
+0.1g, Taheebo-roﬂl T2 27+05g 2 DXM-rGﬂ]iF_Lt 14
+0.1 golgit}. AAbr-o w3 STZZ= TaheeboSof ol
A= F2lAl AFe] 271E & 5 W g ck(Table IV).

Bjzpe] &tde AAES 30.8+11.3 mg/dle]. T k-
wrel STZ, TaheeboFol¥ I DXMFoIT-E 74z}
32034504, 406.8+463 = 439.3%55.8 mg/dle|g.e
STZ:vLOH ]3] TaheeboFolTH DXMFo] T8 g-2]a o

=2 ¥r}o] Fr}slE c(Table IV).

EHIP 24| glycogen &tz

alal 1945 €=} Zhe AEsle] 23 Ha AT
2 29+1.3, STZTL 16.5+1.8, TaheeboFolt-& 40.7+
1.6 2 DXM5Fo 2 20.1x 1.4 mg/g livere] ¢l th.

ATl vl BE FaEaeld 719 glycogen®E

o] f-2]A 0.2 Z7159dth(Table V).
EHXP 7|.o| l:l-l:i_lj l-al:

AYF2] 40.5+9.9 mg/g liverell B]s) STZTL 70.7+6.3
mg/g liverst DXMFo] 22 96.4+9.1 mg/g liver 2 §-2]4
© 2 Z7}319ith(Table V).

Values are mean = S.E. (n=4-6).

Significantly different from the control group (*p<0.035, **p<0.01
and *** p<0.001).

Significantly different from the STZ group ("p<0.05, "p<0.01
and “p<0.001).

EHX} 249 cholesterol, EAIX|HF & MDAEZF

Cholesterol g3 ARl AJAHF, STZT, TaheeboF
o7 % DXMEFoFo] zhzd 254+1.12, 443+1.12, 4.
02+0.61 I 7.56+1.19 mg/g liver 2 Aol vl sl &
koA 2715 Bol$gl 7 DXMFo] oA $-94
ol 718 Byl

FxA ko) dekg Bl AATe] 0.2240.08 mg/g liver
ofl ¥]&l STZFelA 3.08+£0.39 mg/g liverz 824l =7}
2 ¥.93t}(Table VI).

MDA% RS AATH STZTES 242 0.47+0.16% 0.46
+0.08 nmol/mg protein®] ) 7 TaheeboFof 73} DXMF-o]

2 7zt 1,02+0.163 2.51+0.17 nmol/mg proteine] &t}
TaheeboF-ol<r} DXMFoFo4] Heldoez Z=7ghe
RSy glul(Table VI).

n #

B oM 94 dF STZO R B fEAa
& Taheebo2] methanol&EE-5E ¥ DXML EO‘]s}ﬁ’a )
FAl2] gage] JAlEr]e] ke LSuls} efzle] g
= el ulfd-‘sfﬁéik% %%“} St

1517] 9)8) AL&E STZS]
A8 a7 pAlELE A0 3727
o] Ame zaﬂ‘]—— Aoz delA glch(Duling}
Wyse, 1969).

2AS) AFe YA 2710 Wls) DXMTCIEE A9l
HE A FolA] = 7}5}3511:} e z}le] = AANTT Tahee-
boFoAT A wlssldn elate) AL Al 1 &)
STZZ% TaheeboF 01]-7-01]/H fre|Al ez Zr)slel e
DXMSo]Z& Zra8kt). o= DXMe] o3 enzu A
AL AFIAZIcks 71" 3 B3 insulin growth factor 12

=E FAZes M (Mosier 5, 1987)3) sl w2

f‘&/‘a‘% A 21tk A (Klepac 5, 1982; Klepac <, 1983)
59) 714% WA} Qe ALE el
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Streptozotocin & Shr #Fe| EYjA} 7+ &

B4 Fug e Ao} EFFAEFTS Fa
o) sfitol=] ol2ig AmOIA S Aols) BEY-
A T ok 40%] o]l2w givh. Aol TERA
T2 Aot BAF= 714 Eshw A=) E}é‘
2 ezt g Xdse] HEE QAT B
&0l AoEe] Wrle Zlew deA Sd"—lr(Ballareﬁ’Jr
Ballare, 1974). #|2] @A B2 A9} sake] ghull o
2 o]RolA gl EFFHEA A Ty F2AH &
HAEE A2AA AZ SALE FA AT S8 g
v o] EAe] - X Aeln 1 $AE-L phospha-
tidylcholine(lecithin) ¢ 2 552 £ FAlgle] o4l =
719} 2 ¢kol AAF] Frigke). =g BiAke] )= 71R
A AsEe 7)otk gzle] HAdL TS surfactant)
4 Az -«hfﬂ & 5 vk g4 27 LisH)E S
218 AN EEE FEss AL Aol FETaEs
< A W]r’:ﬂ T8 A b 2 AY F
W mAe] L/SHlrt DXMY] Foj2 Aato =z 3 EE 7]
Fu I Y U 9F 98 v} 208
glucocorticoide}te] HdaFg-0 2 lecithine] 7h4a= odwlr}
olx] 278 DXMSEe| 2 ohA) 2713 Ao 8 Bojalc), o
W2 Al AAEHEE st e SHE 1S
Hi7h 2.00]4o]d BERAZFTl A givke B3
(Farrel =, 1978)¢} w]w &t o) DXM%o] 2 L/SH|7} STZF
BE EE 258 29 v Ry} 489S ndFy
Taheebo Fo34] Lisk]7} o Relal 7] digh 477} B2
7o Atudn.

j}lrzil*}
ni"’élo g

2 e fr r-‘,.l oo N1r

Tye S(Tyes} Burton, 1980)2 A 414 q_ #lze] AL o
A 798 ) 2 24 1 5 el 3501 )
317] Alabste] £ Z""“’ﬂ 3 o E};tﬂ 14l 1559

o 944l =Ae] DXME Fo5lwd ol vl e g
o] oF 1A =2 73-7}6}7‘:- A& Hastceh. & A7 4
2} glycogen¥aFo] ATl v]s) TaheeboF-o} 73 DXM
Folp feolAe g Zrlstdnh. R e 2He
A&SAAE e BN Qd7AR s
glycogen synthetase & glycogen synthase phophatase2] &
g A7) BEon deA glem wak Pl
Aale] 27)e elzte] S plucocorticoid s 7| Z7)1ato
2R 2EA o) o) W] 2% Frkka EA 27}
% glucocorticoidef} 2[5k 91¢] A a-Feo] A3 {x]7]
7 Ao oAz glck(Vanstapel =, 1980; Klepac,
1985).

Ef 2} zke] shelal, cholesterol W SAX|ulileke STZT
o Bls) DXMF}Fol4 Z7hsisict. ol chulzs 4
A ulglkake] Z717} 45 o] Aslel Zlog A7vs) 51
9lth. 22} Taheebo= ol T ol STZET} nl&et wtek
£ el gich MDAgERSE STZ -0l B]4)] Taheebo5-oF

dd 8 FFol| iRz Taheeboo| A 447

3 DXMF o Zold 494408 27)s)e] A shzgel
JAE Mol gkl olel B A7 ASHOE of
Fojajo} & oz AR T},

o)s} o] Aol EFFAFFEL Akair] 99 B
9ol Soi§h TaheeboZZ& 80| Efrbel] w2 o 3hSo)
Bt AAekA ol @ Mshe A49 o] ok A7
7} =0l o} & Zolc}.
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