CHAPTER II

BACKGROUND

Diabetes mellitus

Diabetes mellitus is a heterogeneous syndrome. Its primary

manifestation, hyperglycemia, ca ise from various causes. It is
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hyperglycemla, dehydration, and ketoacidosis if they do not get

adequate insulin treatment.

Non-insulin-dependent diabetes mellitus (NIDDM) or Type II diabetes

NIDDM appears primarily in adults over 30 years of age but can

occur at any age. It may not be associated with any symptoms for many



years. The majority of patients with NIDDM are obese. The disease may
be controlled satisfactorily by dietary treatment and exercise. Many
patients with NIDDM need some forms of oral hypoglycemic agents to

control blood glucose level and some patients need insulin treatment.

Diabetes associated with certain conditions or syndromes

These are hyperglycemic states occurring in relation to other

disease states. Pancreatic di es, drug or chemical-induced
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The criteria for diagnosis of diabetes mellitus are as
followed:
A. Diabetes mellitus-adult

1. Unequivocal elevation of plasma glucose(random plasma

glucose = 200 milligrams/deciliter(mg/dl)) and classic symptoms of



diabetes, including polydipsia, polyuria, polyphagia, and weight
loss.
2. Fasting plasma glucose(FPG) > 140 mg/dl on two occasions.
3. Fasting plasma glucose < 140 mg/dl and two oral glucose

tolerance tests(OGTT’s) with the 2-h plasma glucose > 200 mg/dl and
one intervening value > 200 mg/dl after a 75-g OGTT.
B.Impaired glucose tolerance
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75-g glucose load.
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People with d

nonproliferative retinopathy. In a small percenj:age of diabetics,
nonproliferative retinopathy progresses to proliferative retinopathy
that may lead to severe visual 1loss or blindness. Diabetic
retinopathy is the most common cause of blindness in developed

countries. Diabetic nephropathy usually occurs between 15 and 20



years after the onset of diabetes in approximately 50 per cent of
Type I diabetics. The first major clinical manifestation of diabetic
nephropathy is persistent proteinuria(> 500 mg/24 hr). On the
average, azotemia occurs three years after the onset of persistent
proteinuria, and end-stage renal failure develops three years after
the azotemia. Diabetic patients with renal failure are treated with
either hemodialysis, peritoneal dialysis, or renal transplantation.
Arteriosclerosis is a co 1 problem in diabetics and occurs
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The goal of tre?tment of dlabetes mellitus are to normalize

abnormal carbﬂﬁb&] '}%H%i%ﬂ’ﬂaﬂlﬁm in order to

alleviate and prevent acute and chronic compl:Lcat:Lons. The Diabetes

o AETAN ﬁfﬂ SR TITE TaE =

relatlonskqlp of hyperglycemia to the development and progression of

microvascular and neuropathic complications in people with insulin-
dependent diabetes mellitus and showed that improved glycemic control
achieved through an intensive insulin treatment regimen reduced these
complications (DCCT Research Group. 9930 aTnthe. DCCT; a b50%
reduction in microvascular complications was achieved with a mean

HbAlc of 7.2% in the intensive insulin treated cohort. The data
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suggest that any improvement in the degree of blood glucose control
will postpone development and slow the progression of microvascular
complications. The American Diabetes Association (1995) has
recormﬁended treatment goals for people with diabetes that emphasize

glycemic control (Table 2).

Table 2 Glycemic control for people with diabetes

Biochemical index Nondlabetl ‘ Goal Action
”/// suggested
Preprandial glucose , < 80
(mg/dl) > 140
Bedtime glucose <100
(mg/dl) > 160
HbAlc (%) > 8
Medical nutrition pyi.and. exercise are integral to total

‘\J-"‘Jp“
diabetes care and management. allnl-owev £,+a large proportion of people
with diabetes mellitus needs' al treatment. The choice of

pharmacological algﬁnts fn" *’&‘hai’l‘a imd to  insulin,

a-glucosidase

inhibitor acarbose. gthou ave %en effective in many

patients, the dlfflcukt of achleVJ. near-normal glycemia in the

mtostty: or ﬁ)% R4S LTI B VRS o ssrionn

therapeutic opt ns. Search for °(\nore effectlve agents w:Lth fewer side
srects G QR S GTPIE PR P B svorins
source of fagents with hypoglycemic effect is herbal medicine.

People in different regions use a wide varieties of plants
which are believed to have hypoglycemic effect. One of the plants,
Aloe vera, is widely used for many medical purposes since ancient

times.
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The Aloe vera plant

There are more than 300 species of Aloe plants. Aloe
Barbadensis is now referred to by taxonomists as Aloe vera. The Aloe
plant has yellow flowers. The leaves are arranged in a rosette
configuration; they are triangular and spear-like and have thorny
ridges. They are meaty if filled with get that arises from the clear
central mucilaginous pulp. The peripheral bundle sheath cells give
rise to a bitter, yellow exudate that is responsible for the
cathartic effect. F

-
Chemical components of Alce.wvera

The different fsﬁegiés of| ‘Aloce hawve, different chemical

compositions. Many orgaﬁ;g,compoundi and inorganic elements have been
found and are listed i)/Tgble 3 (sheXton, 1991).
— -
. ,r'-. II'. I

.I'-I- f ‘¥ " [

,}" J & dd

Table 3 Chemical comp®sigion of Aloe wera
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Anthraquinones Aloin, barhecloin, /disobarbaloin, anthranol, aloetic

s = ) , ,
acid, anthracene,f:éiier of cinnamic acid, aloe-

emodin,; . —emodin, _%Srzggphanic acid, ethereal oil,
resistannol 4

-
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Inorganic «. Calcium, sodium, chlorine, -'manganese, magnesium,

zinc, copper, chromium, potassium sorbate

Saccharides Cellulose, glucose, mannose, l-rhamnose, aldopentose

Enzymes Oxidase, amylase; catalase; lipase, alkaline
phosphatase

Vitamins Bl B2, sm B choline, f @] daCe macCing, £, alpha-

tocophéerel ilbeéta carotene
Essential amino acids Lysine, threonine, valine, methionine, leucine,

isoleucine, phenylalanine

Nonessential amino Histidine, arginine, hydroxyproline, aspartic acid,
acids glutamic acid, proline, glycine, alanine, tyrosine
Miscellaneous Cholesterol, triglycerides, steroids, beta-

sitosterol, lignins, uric acid, gibberellin, lectin-

like substance, salicylic acid
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The constituents that have hypoglycemic effects are

polysaccharides (Hikino et al, 1985, Hikino et al, 1986) ‘and
anthraquinones (Ghannam, 1985, Mossa, 1985). The polysaccharide
constituent lowered blood glucose levels in mice and in human
(Ghanﬁam, 1985, Hikino et al, 1986). The anthraquinone constituent
showed hypoglycemic activity in non-insulin-dependent diabetes

patients and diabetic mice. Both lysaccharides and anthraquinones

may mediate their hypogl through stimulating the

pancreatic B-cells to s e more insulin(Ghannam,

1985, Ajabnoor, 1990). > mechanism action of Aloe vera
in lowering blood gl i \ -‘;-
This study int j; V<V1v \qi;* of the Aloe vera on

blood glucose and blo ‘TR\ diabetic patients. Once

the efficacy of the ole ﬁgood glucose level is
established, its effecti ] ’ :: g ﬁw‘fx*d in clinical settings
and dose-response rela
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