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Sumwmery  Banaba in the Tagalog name, Lagerstroemia speciosa L.,
has been used as a folk medicine for a long time among diabetics in the
Philippines. Bxiracts from banaba léaves have been reported to reduce
. diabetic symptoms in g—enetica]ly diabetic mice (Type-II, KIL-AY). In the
present stucly, female mice of the same ‘strain showing mmalkabie body
weight gain were used o examine the antiobesity effect of dietary banaba
- extract. Five-week-old fernale KE-A* mice were fed a control diet or test
diet containing 5% of a hot-water extract from banaba leaves instead of
gelinlose for 12wk, Neither group showed any changes in diet intake
during the experimental period. Body weight gain and parametrial adlpose
tissue weight were lowersd significantly i the banaba. diet group. Blood
slncosze levels were nob suppressed in -the banaba diet group, but
hemoglobin A, was found to be suppressed at the end of the experiment.-
Mo effects on the serum lipids were observed, but the mice fed banaba
- extract showsd a significant decrease, 1o 65% of the control level in total
hepatic lipid contents This decrease was due to a reduction in the- '
accunmlation of triglyceride. These results suggest that banaba had a
beneficial effect on obese female KK-AY mice.
Key Words  Luogerstroemin speciosa L., anhobesnj.f, female KE-A mice,
' banaba . .

Banaba in the Tagalog name, Lagerstroemia speciosa L., is a very common
tree in the Philippines (). The effect on blood glucose levels due to a decoction of
banaba leaves has already been investigated eatlier (2,3), and the extract has besn
tested in diabetic model animaks and found to reduce blood glucose bath for mild
alloxan-induced diabetes in albino rats {4} and genetically obese-diabetic mice,
KE-AY {5).

Tt is widely recognized in clinical medicine that Ghesity, hypeunsuhmsm atuel
_ diabetes are closely relatec. A high blood ghicose level accelerates lipogenesis and
fat accurnulation through Liypersecretion of nsulin and insulin requirement, If fat -
is over-accumulated in the body, physical activity is restricted and a burden is

91



9L _ : ¥ SUZUKI et al

~ placed on the internal organs. Various leeatments are app[ied\tu'- prevent abesity,
but there are many difficulties involyed.
The present article descnbes the antiobesity actions of banaba in Femmale KIC-AY
mice.

Muterinls and methods _
Materinls. Banaba leaves, which were commercially obiained in the
- Philippines, were cut into smafl pieces, An extract was cbiained by boiliug in water -
for 30min, after which it was centrifuged, filtrated through a d-pra filter,
concentrated, freeze-dried and powdered.

Animals, Female KK-A" mice {Clea Japan, Inc, T{ka.ro]l were housed
_[nclmc[uallj.r in plastic cages in an air-conditionsd room (23 +7‘°C} with & 12-h light
and dark cycle (lighting from 6:00 to 18:00). The mice were given waler ad ibitum
and a basal diet for 1wk,

- Feeding experiments.  Five-week-old fernals KR-A¥ miocs, wmghmg 4.1-284p,
were kept on an experimental diet for 12wk, The diet compasition, in grams per
100t g diet, was as follows: 24.5 casein; 46.5 s-corn starch: 6 corn oil; 7 mineral
mixture (Clea Japan}; | vitamin mixture (Clea Japan); and 5 cellulose powder. The
diet of the banaba group contained-5% banaba hot-water extract instead of cellufoss,
Fasting plasma ghicose levels were measured every 2 wk in the mice following Sh
of fond deprivation. Blood samples were collected without anesthesia from the
Eail vein. Hereoglobin A, levels were determined at 8 wk and at the end of the
experiment. The parametrial adipose tissue, kidney and liver were weighed, and
the fiver lipid composition was examined. The liver was subjecied fo lipid extrac-
“tion with  chlorofarm-methanol  (2:1) (), and total lipids were measured
gravimetrically. [ ' '

Analytical procedures. The concentrations of serum glucose, serim and
hepatic total cholestercl, serum HDL-cholesterol and serum and hepatic trigly-
ceride “were measured using clinical-analysis kits (glucose C-L[, cholestercl E,
HDL-cholesterol and teipivoeride E, Wako Pure Chemicad Industriss, Lid., Osaka),
Phosphalipid ine the liver was estimated by PL-test Wako. Hemoglobia A, ¢ was
determined using & commercial kit (ROPET A, -5, Mihon-Chemical Cao.).

Siatistical analysiz. The data reported ars the means with their standard
deviation, and statistical ssgmﬁcance was determined betwesn means by use of
Student’s unpaired f-test.-

Results
Five-wesk-old female KK-A' mice were kepton an c*:pcnmanl:al diat contamms’
- banaba for 12wk From 7wl to theend of experiment, the body weight of mice
in the banaba group was significantly lower cornpared to the contrel {Fig. 1). There
.was no difference in cumulative food intaks between the control group
(363 +95.9g/12 wk, mean+SD) and banaba groups (367+82.7g/12 wk). Banaba
group mics showed slightly increased blood glucose (under 5-h fasting conditions)
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Fig. 1. Efleet ofbanaba on bodyrweight-af KK K-AY mice. Five-weel-old famale KR-AY
mice were kept on the -expefimental: dist for 12wk, The data points represent
maan+SD for 9 ar 1miess, S]gmﬁcant]}r different from control, **p<0.01;
***p <001, O-, cnntm! A4, banaba.
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Fig. 2. Efﬁbct le h&na i, o b]onﬁ[ glucc-sc and hemoglohin A)q of KK A’ mice.
Five-week-old feiithle I(K A¥ rmca were kept on the experitiental diet for 12wlk. The
data pmnts represeut mean + SB for %6t 11 mice,Significantly differsnt from control !

",., banaba,

~only 6 whafler feedmg Thuugh hem-aglabm ﬁm was increased mthc cont:l 01 grou,
the ruice fed the banaba diet-had lévels sipgnificantly lower than the control grovip
(Fig. 2). No changes in liver'and’ lﬂdney weight were observed between the control

group (3.67+0.41 and 0.90 £ 007 g/100 g of body weight, respectively) and banaba
group (3.66+0.33 and 0.53+0.05g/100g of body weight, respectively). The
patametrial adipose tissue weight-was significantly Tower in the banaba group as
compared to the control grotp (Table 1) No significant changes in ssrum lipids
“were observed between the two: groups. The control KEK-AY mice showed & high
content of hepatic total lipid and triglyceride ‘{Table 1}, whereas in the banaba
proup mice, these levels were demaased :
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Table |. Effect nf' banaba oo parametrial ad[pusc tissue weight and leld ]evels in
gerum and Inrcr of KK-AF rru-:e

Contraol . Banaba

{gfl[llﬂl g UF body weighth -

Adipase Lissus weight 14.14:1.06 (294077
_ - ' (mg/dL) ,
Serum Triglyceride - 2004-75.9 244485.2
" Cholestarol To R4 223+40.0
HDL-cholesterol 1354233 - 123155
: ' (mee liver) '
Liver Total lipid : 112419.% : 727 £ [5.5%*¢
- Triglyceride .- - B3RLE212 A2.9 4 [4.3%*
Chelestaro! B 3.904-0.67 4,08 4044
Phospholipid 3164 1.89 oo MStle

Five-wagk-old female KK-AY mice were kept on the sxperimental diet for 12wk,
Each value represents mean 50 of 9-11 mice.
Significantly differsat from control, *2 p<0.01, *#* p <{1.001.

Dhscussion

- KK-AY rnice are recognized as. bemg 2 deﬁ[ f‘or genetma.lly obese diabates
{?]k The female K K-AY mice showed a considerably high degree of obesity compared
to the males {7, 4), indicating suitability for use as an cbese model. For this reason,
fernale KK-AY mice were used in this investigation, This paper demonstrated that
banaba significantly suppressed body Wweight gain and parametrial adipose tissue
weight. Moreover, an inhibitory effect of hepatic lipid content by the banaba exteact
was ohserved, Hepatomegaly and an increase in hepatic lipid content are observed
commonly in obese and diabetic animals {0}, Also, KK-A¥ mice have a high activity
of lipogenesis in the liver (7). It was considered that banaba might inhibit lipogenesis
in the liver, but there is still not enough evidence to clarify this mattet.

Kalcuda et al (3). have reported that the plasma glucose of male KK-A* mice
was gradually elevated with aging, and that banaba suppressed the rise in plasma
glucose level from 2wk after administration. Considering that famale KK-A* mice
showed a lower blood glucose level than male KX-AY mice (7); our results that
thers was no significant suppression in blond glucose level seemn to be due to sexual
difference. However, hemoglobin A, . was decreased at the end of the experiment
by banaba. The hemoglobin A, level may indeed be & valuable parameter for tlie
evaluation of the adequacy of diabetic blood glucosé control. Determinations of
fasting or postprandial blood glucose levels reflect only an instant, while hemoglobin
Ao levels give time-averaged glusose levels over several preceding months (/7).
[n this respect, the long-term feeding of banaba extract to femals KI-AY mics
may also give a beneficial effect for diabetic symploms. : FEREE

In the peesent study, we confirmed the antichesity effect of a hot-waler extract
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from banaba leaves as a distary ngredient in female KK-A? mice. A]thuugh some

chemical components such as lageracetal, n-amylaleohol, ellagic acid, an-;:l'th'ree
kinds of lagerstannins were identified in banaba leaves ({/-14), it is not known
whether components in the extract of banaba feaves cause this antiobesity effect.
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