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THE EFFECT of Aloe vera (I..) Burm. fil. on the
ANTIOXIDANT SYSTEM in LENSES of TYPE-II
DIABETIC RATS

N. 0ZSOY", RYANARDAG", A CAN', N. AKEV", A. OKYAR™

SUMMARY

It is known that diabetes causes damage in lens antioxidant system and leads to
opacification of the fens. The present study was carried out to evaluate whether Aloe
leaf pulp and gel extracts had any protective effect on the antioxidant parameters for the
injury caused by type-Il diabetes on the lenses in neonatal streptozotocin (n0STZ)-
diabetic rats. Type-1I diabetes was induced by i.p. injection of 100 mg/kg STZ to 2 days
old Wistar pups. Two months later, diabetic rats were separated into four groups and
each group was given the following samples by gavage, daily for 15 days: I. phosphate
buffered saline (PBS; 6 ml/kg), 2. Aloe leaf pulp extract (500 mgfkg), 3. Aloe leaf gel
extract (10 ml/kg), 4. glibenclamide (1 mg/kg). The animals were sacrificed under ether
anesthesia on the 15" day. Both lenses of each rat were homogenized in saline. Lens
total protein, reduced glutathione (GSH). and lipid peroxidation (LPO) levels, chosen as
oxidative stress parameters, were determined spectrophotometrically. The fact that Aloe
extracts as well as glibenclamide increase significantly GSH levels in lenses of type-1I
diabetic rats, shows the beneficial effect of Aloe. Aloe pulp extract and glibenclamide
had no significant effect on LPQ, whereas a slight increase in LPO is observed with
Aloe gel extract.
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It may be concluded that Aloe leaf pulp and gel extracts as well as glibenclamide,
if used as hypoglycemic agents, prevent partly the injury caused by type-II diabetes on
the lenses.
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OZEBET

Diabetin lens antioksidan sisteminde hasara neden olarak, lensin opaklagmasina
vol aghf bilinmektedir. Bu galismada, tip {1 diabette olumlu etkisi gosterilmis olan Aloe
yaprak ekstresinin, siganlarin lenslerinde diabetin neden oldugu olsidatif hasara etkisi
incelenmistir. Tip 11 diabet, 2 ginliik Wistar sigan yavrulanna 100 mg/kg dozda
streptozotosin  injeksiyonu ile olusturuidu (n0STZ-diabetik sicanlar). 2 ay sonra,
diabetik olan sicanlar 4 gruba ayrildi ve bu gruplara, 13 giin siireyle, giinde bir kez,
agizdan, agapidaki ekstreler verildi: 1. Kontrol: fosfatla tamponlannug % 0.9 NaCl
(PBS; 6 ml/kg). 2. Aloe yaprak pulpasi ekstresi (500 mg/kg). 3. Aloe yaprak jeli ekstresi
(10 mi/kg), 4. Glibenklamid (1 mg/kg). 15. glin, eter anestezisi altinda kesilen
siganlarin lensleri ayrilarak izotonik tuzlu suda homojenize edildi. Oksidatif stres
parametreleri olarak secilen glutatyon (GSH) ve lipid peroksidasyonu (I.PO) diizeyleri,
lens dokusunda spektrofotometrik yontemlerle tayin edildi. Aloe ckstrelerinin ve
glibenklamidin tip-11 diabetik siganlarin lens GSH dizeylerini arttirmasi, Aloe’nin
olumlu etkisini gostermektedir. Aloe pulpa ekstresi ve glibenklamidin LPO diizeyine
anlam bir etkisi olmadig1, Aloe jel ekstresi verilen grupta ise LPO diizeyinde hafif bir
artis oldugu gézlemlendi.

Aloe yaprak pulpast ve jeli ekstrelerinin ve glibenklamidin, hipoglisemik ilag
olarak lullamldiklari takdirde, diabetin lensierde olusturdugu hasart bir 8l¢iide onledigi
sonucuna varildi.

INTRODUCTION

Aloe vera (L) Burm. fil. (synonym A. barbadensis Miller) (Liliaceae) is native
in North Africa and also being cultivated in Turkey. Aloe species have been used for
centuries for their various healing properties (1).

In recent years the use of plant extracts in the cure of diabetes has gained
interest, especially because oral treatment may be possible particularly in type-II

diabetes (2,3). In the last decade there have also been reports on the antidiabetic activity
of Aloe exiracts (4,5).
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In our previous study (6) we have reported the blood glucose lowering effect of
Aloe vera leaf pulp extract on neonatal streptozotocin (nOSTZ)-induced type-II diabetic
rats.

1t is known that diabetes impairs the function of the lens antioxidant system. The
present study was carried out to evaluate whether Aloe leaf pulp and gel extracts had
any protective effect on the antioxidant parameters for the injury caused by type-I1
diabetes on the lenses in nOSTZ-diabetic rats.

RESULTS AND DISCUSSION

It has been demonstrated that tissue antioxidant status is an important factor in
the development of diabetic complications (7). Diabetes impairs the function of the lens
antioxidant system and reduced glutathione (GSH) is very important for the protection
of lenticular proteins against oxidative damage (8,9). Decreased lens glutathione has
been reported in experimental diabetes (10). The fact that Aloe extracts as well as
glibenclamide increase significantly GSH levels in lenses of type-II diabetic rats (Table
1), shows the beneficial effect of Aloe.

Lipid peroxidation leads to GSH consumption and is among the major
endogenous process which can cause injury to cells and tissues. Increased lipid
peroxidation was reported in human digbetic cataract (11,12). In this study, Aloe pulp
extract and glibenclamide had no significant effect on LPO, whereas a slight increase in
LPO is observed with Aloe gel extract (Table 1),

Table 1. Glulathione (GSH) and lipid peroxidation (LPO) values for all groups in lcnszas

GSH LPO
Group n nmole/mg Py test nmoleMDA/mg P, test
protein® protein®
I. PBS (control) 3 1047 £ 0.67 0.62 £0.02
II. Aloe pulp 7 12.06 + 0.99 0.011 058+ 014 0.590
I. PBS (control) 5 10.47 £ 0.67 0.6210.02
III. Aloe gel 5 20,76+ 2.00 0.0001 0.75 +0.08 0.009
I. PBS (control) 5 10.47£0.67 0.62+£0.02
IV.Glibenclamide | 5 27.59 +2.30 0.0001 0.60+0.04- 0.526
Panova 0.0001 0.053

|

n: hember of animal
* mean * 5.D,
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1t may be concluded that Aloe leaf pulp and gel extracts as weli as glibenclamide,
if used as hypoglycemic agents, prevent partly the injury caused by type-Il diabetes on

the lenses.
EXPERIMENTAL

Plant material: Specimens of Aloe vera (L) Burm. fil. {in Turkish “Sarisabir™)
were collected from Kale (Demire) in Antalya, identified by N. Stitlipmar and cultivated
in the greenhouse of the Faculty of Pharmacy. Fresh leaves of this cultivated plant were
used in this study.

Preparation of the samples: A. vera leaves were weighed, washed and cut from
the middle, the gel was separated by scratching with a spoon.

a. Aloe vera leaf pulp extract: The leaf pulps were cui in small pieces and
homogenized with phosphate buffered saline (PBS) by means of Moulinex Masterchicl
blender. The extract was kept at 4°C overnight, then filtered through cloth and the
filtrate centrifuged at 20 000 rpm for 30 mins. at 2°C in a refrigerated centrifuge
(Cryofuge 20-3 Heraeus-Christ). The green pellet was discarded and the clear yellow
supernatant was taken and Iyophilized (Labconco apparatus).

7.5% Aloe leaf pulp extract was prepared by dissolving the powder in PBS and
mixing thoroughly via magnetic stirrer.

b. Aloe vera leaf gel extract: The gel was homogenized in a Waring blender,
then diluted with an equal volume of PBS and homogenized fot a second time. The
extract was kept at 4°C overnight, then filtered through cloth. The clear filtrate was kept
at —20°C in small portions,

¢. Glibenclamide suspension: 5 mg glibenclamide was suspended in 21 ml
PBS; 4 ml propylene glycol was added and the mixture was kept in an ultrasonic water
bath for 45 mins. until a homogenous suspension was obtained.

Animals and treatment:
Type-Il diabetic model

Wistar pups were injected intraperitoneally on day 2 after birth, with STZ (100
mg/kg) (13,14). These animals were controlled for occurence of diabetes after 6 weeks
and the diabetics (nOSTZ-diabetic rats) were taken in expetiment when they were 2
months old.
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Animal groups

Type-TI diabetic rats were separated into 4 groups of 5-7 animals. Each group
was given the samples cited below:

I. Group (control) : PBS {6 mi/kg)
1. Group . Aloe vera leaf pulp extract (500 mg/kg)
. Group . Aloe vera leaf gel extract (10 ml’kg)
V. Group : Glibenclamide {1 mglkg)

Administration of samples

Each group of animal was administered daily during 15 days, the above
mentioned extracts orally, by means of a catheter, under mild ether anesthesia. The
animals were sacrificed on the 15™ day. Intracapsular extracts were prepared from their

lenses.

Biochemical assays: Lenses were washed with saline and kept frozen until the
day of the experiment. Both lenses of the same animal were then homogenized in saline
(1 / 10 wiv) by means of Bandelin Sonopuls ultrasonic homogenizer (8 cycles / 5
mins.). The homogenates were centrifuged in a Hereaus refrigerated centrifuge (4000
rpm / 10 mins.) at 4°C. The clear supernatants were used for biochemical analysis. Lens
total protein levels were measured by the Lowry method and reduced glutathione (GSH)
levels by using Ellman’s reagent (15). LPO levels were determined by the method of
Ledwozyw et al. (10).

Statistical analysis: The results were evaluated using an unpaired-t test and
ANOVA variance analysis using the NCSS statistical computer package. A p-value less
than Q.05 was considered significant.

Acknowledgment: We wish to thank Prof. Dr. Nurhayat Siittipinar for
providing the Aloe vera plant.

REFERENCES

1. Capasse, F., Borrelli, F., Capasso, R, Di Carlo, G., Izzo, A.A., Pinto, L., Mascolo, N., Castaldo,
S., Longo, R., Phytother. Res., 12, 5124-S127 (1998).

2. Neef, H., Declereq, P., Lackeman, G., Phyterher. Res., 9, 45-48 (1995).

3. Lemus, L, Garcia, R., Delvillag, E., Knop, G., Phytother. Res., 13,91-94 (1999).




88

it

12.

14,

15.

Beppu, H., Nagamura, Y., Fujita, K., Phyrorhe-r. Res., 7, 837-542 (1993).

Bunyapraphatsara, N., Yongchaiyudha, S., Rungpitarangsi, V., Chokechaijaroenporn, O.,
Phytomedicine, 3, 245-248 (1996).

Okyar, A., Can, A,, Akev, N., Baktir, G., Stitliipinar, N., Phytother. Res,. 15, 157-161 (2001).
Wohaieb, S.A., Godin, D.V., Diabetes, 36, 1014-1018 (1987).

Van Veelen, AW.C., Rijksen, G., Vlug, AM., Staal, G.E.J., Clin. Chim. Acra, 131, 123-128
(1983). :

Ozgelik, F., Yarat, A, Yanardag, R., Tunali, T, Ozsay, O., Emekli, N., Ustlner, A.,
Pharmaceutical Biology, 39, 230-233 (2001).

Yarat, A., Ozcelik, ., Yanardag, R., Tunals, T., Ozsoy, O., Emekli, N., Ustiinel, A., Pharm,
Pharmacol. Commun., 4, 271-274 (1998).

Simonelli, F., Nesti, A., Pensa, M., Romano, L., Savastano, S., Rinaldi, E., Auricehio, G.,. Exp.
Eye Res., 49, 181-182 (1989).

GOzmen, D., Mutaf, 1., Ozmen, B., Mentes, 1., Bayindir, O., Ann. Clin. Biochem., 34, 190-192
(1997).

Bonner-Weir, S., Trent, D.F., Honey, R.N., Weir, G.C., Diabetes, 30, 64-69 (1981),

Portha, B., Blondel, O., Serradas, P., Mc Evoy, R., Giroix, M-H.., Kergoat, M., Bailbe, D.,
Diabete et Metabolism (Paris), 15, 61-75 (1989).

Beutler, E., Duron, 0., Kelly, B.M., J Lab Clin Med., 61, 882-888 (1963).

Ledwozyw, A., Michalak, I, Stepien, A., Kadziolka, A.,. Clin. Chim. Acta, 155, 275-284 (1986).




