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Abstract — The effects ofCnidoscolus aconitifoliugCA) leaf extract and chlorpropamide on blood ghe@nd insulin
levels in the inbred type 2 diabetic mice are regmbrAfter treatment with CA, the glucose levelsevereasured at 0 and 2-
hour intervals in experimental groups and contr@soup | received no treatment and served as dpi@roup Il was the
reference and it received chlorpropamide; Groulbsviiere moderately diabetic, 100-300 mg/dL bloddogse levels while
Group IV were severely diabetic (> 300 mg/dL). Grsdll and IV received CA and served as test groilipgre was no
significant difference between the blood glucoseele at 0 and 2 hours for the control group, (P3pIut there were
statistically significant differences for Group(R<0.0002); Group Il (P<0.002) and Group IV (P<D@). For moderately
diabetic mice, CA and chlorpropamide decreasedjihense levels by 25.6% and 16.3% respectivelyamuit the severely
diabetic mice CA decreased the blood glucose byd3l7is proposed that CA has an insulinogenic priyptaat possibly
stimulated dormarfi-cells to secrete insulin. The histopathology ofesel organs in the treated animals was foundfferdi
from the expected. The islets of Langerhans fompta were found to be preserved in the time frarsamined. Also the
liver and kidney were found to display milder pdtgy in the treated groups.

Key words: Cnidoscolus aconitifoliugplant extract, Type Il Diabetes, blood glucosaspia insulin, inbred diabetic mice,
chlorpropamide.

INTRODUCTION yields products that are used for diabetes
management by some traditional healers in
The  synergistic  advantages  ofsouthwestern Nigeria. Their approach is to make
polypharmacy in herbal medicine have showg powder from the edible leafy part of. C
important growth and development. Research Byonitifolius From this powder an aqueous or
this area has produced examples of medicalthanolic solution is produced and administered
relevant results and therefore continues to offgfrally. Some people drink the raw liquid after
potential. An example of such alternativesyernight soaking or boiling the dried plant
medicine, as related to diabetes treatment, fgaterials (Oladeinde, Personal Communication,
based on a plant,Cnidoscolus aconitifoliu¢P.  2003). Follow-up in terms of insulin or glucose
Mill and .M. Johnston), familyEuphorbiaceage |evels are not known. In Nigeria, over 3 million
also known ascabbage-star, and tree-spinachave been diagnosed with diabetes (36). So there
(40). This plant is great potential for the spread of this tradiion
Abbreviations; CA, Cnidoscolus aconitifolius ; DM, treatment
Biabetego'\rﬁ'.ittt‘ése ’AI\%CCA'\TS“t“,\Tgt’.‘g‘r'] eﬁ”imcaén?::e 6}}2? C. aconitifoliusis the only plant that has
se | ’ , | . .
Complementary and Alternative Medicin®DA, American econ_omlc food value out of the sBnidoscolus
Diabetes AssociationNIH, National Institute of Health; SPecies. The other species, namel{.
RCMI, Research Center in Minority InstitutiotCAM, chayamansa, C. elasticus, C. stimulosus, C.
Complementary and Alternative MedicinktSU, Morgan  texanus, and C. urenare poisonous excej.
State University| RB, Institutional Review Board elasticusused for manufacturing latex/rubber (3,
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40). CA is also found in southern Mexico andn the year 2050 (19). More than 2.8 million
Costa Rica, and has been introduced into tldrican Americans suffer from diabetes while
USA in southern Texas and Florida as a leafgeath rates are 27% higher for blacks than for
vegetable and/or as a medicinal plant by thehites (19). While diabetes occurs among the
Hispanics (6, 30). The plant is known as ‘chaygieople of all ages and races, someugs like
in south Texas and is prepared as tea by thige African-Americans, Hispanics, Native
Hispanics to treat symptoms of non-insulilmmericans, and Asian Americans/Pacific
dependent type Il diabetic disease (18). Theglanders have a higher risk for developing Type
cooking of the leavesf CA is essential prior to 2 diabetes (19).This disparity affects the
consumption so as to remove the toxi;frican-Americans 1.6 times more than the other
hydrocyagenic  glycosides  (17). In  ouracial groups (22, 23). Most AA adults (90-95%)
preliminary investigation, no toxic cyanogenithave Type Il diabetes; a disease caused by the
glycosides were detected in our laboratory usingbdy’s resistance to the action of insulin and
both  traditional ~ overnight soaking andimpaired insulin secretion (22). Type | diabetes is
conventional bOIlIng method (27) The COOke(éJSO common in a small number of African-
leafy part is also good dietary sources of vitamingmericans children, American-Indians and
(ascorbic acid, riboflavin, thiamine, and betagispanics but lower for white American children.
carotene), minerals (Ca, Mg, Na, K and Fe), Diabetes is producing important health
protein and fibers (17). The nutritionalcare issues. For example, increase in diabetes is
importance of the leaf fiber has also beeg|so associated with a number of symptoms such
demonstrated to lower the nitrogen digestibilitys plindness and neuropathies. It is estimated that
in broilers fed on 250g/kg (33). Recently, it hagyer fifty percent of those with diabetes would
been considered a good dietary source of natugdme form of peripheral neuropathy. With the
antioxidants  (16). Antioxidant levels weredevelopment of such symptoms the quality of life
assessed by the oxygen radical absorbanggd treatments become more difficult. This
capacity, and found higher in the raw than i8trongly supports an approach of prevention to
cooked leaf extracts. In the previous publicatiominimize the occurrence of the disease. If the
of Kuti and Konuru (16), flavonoid glycosides ofgisease occurs, it is important to control the
kaempferol ~and  quercetin,  respectivelyplood sugar levels by keeping it low. This
accounted for 77% and 23%, in the raw leaves gpproach needs alternative treatment options.
this plant. Moreover, there is a global increase in
Further investigations on the medicinathe incidence of DM and this has led to the
potentials of this plant are needed for a numbeinergence of CAM practices utilizing botanicals
of reasons. First, in the United States there ist@ treat DM and other diseases (41). Diabetes can
rising trend in the consumption of botanicape treated with diet, insulin and hypoglycemic
products as alternative approaches for 90‘?&2ents that could be synthetic or of herbal origin.
health maintenance in preference to the use Phe effectiveness with these different approaches
synthetic drugs (19). This has been due t@aries. There are many oral hypoglycemic agents
complex changes in the health care system aggailable for example: Guanides, e.g. synthalin
the increase in self medication among patients (8/B, Sulphonylureas, e.g. chlorpropamide
14). Secondly, there is no magic bullet to tregbjabenese), Biguanides, e.g. metformin
diseases. It is now becoming evident thgGlucophage), Alpha-Glucosidase inhibitors, e.g.
diseases are polymorphic in nature and thgkarbose (Precose), Thiazolidinediones, e.g.,
multiple treatment approaches may havgsiglitazone (Anandia), and Benzoic acid
increased effectiveness (20). Thirdly, many Oinalogs, e.g., repaglinide (Prandin) (28).
the therapies considered in Western countries ggwever, the resistance to insulin action with
alternative and/or complementary, are thgssociated complications such as blindness in
mainstream of developing countries ang@gdults, renal failure, non-traumatic amputations,
minorities in the west, where, by contrastadverse reactions from other synthetic
modern allopathic drugs are alternative. Fourthlfyypoglycemic agents, poor accessibility to
diabetes is one of the diseases seriously affectiBfficial health system, trust on traditional healer

the minority groups in the United States ofnd high cost have necessitated the search for
America. Diabetes affects about 18.2 milliomerbal alternatives (22).

people in the United States (19). It is estimated In view of the above, the potential of
that it will increase by 165% to 29 million peoplenerbal agents continues to be explored. Many
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plant species are in use for herbal treatment Bfeparation of Plant Extracts
diabetes. For example, a decoction of the root of Standard extraction methods (14) were used. The
Vernonia amygdalinand the consumption of thePpowdered leaves (50 g) were dried for 10 min. atGand

acted with 250 mL de-ionized distilled waterheT

leaves as vegetables has been found to ex%ﬁate was later concentrated to dryness withu#table

blood glucose lowering effect in diabetiCieeze-dryer (virtis-Sentry Co. Inc., N.Y 12525).eTbrude
humans, (Makinde, Personal Communicationiried extracts were then weighed and calculatqueasiried
2003). Some herbal products from different partgeight. tThey \i\_/lere Eeptf in airtigzt plastic fbgtg'ffside
ICcators until rea or use. mass O LOlrgpe
of the .World have been suggested to. have gré;iﬁact per 0.05 mL wa)éer was used as stock solmdo%e
potential for use as chemopreventive and/qgj
chemotherapeutic agents for DM in rats (1, 4, 7
14, 29). Quite a number of plant extracts ha
also been demonstrated to have a significant Inbred type 2 diabetic mice (KK/HIJ, Stock
lowering of glucose level and insulin secretion ifyumber 002106) purchased from The Jackson Labgrator

non-insulin dependent tvoe 2 diabetic mice ( ar Harbor, ME 04609 were used. The KK/HIJ strain
p yp nimals were male mice which exhibit diabetic syonm

14, 25, 35). In a related work, green tea, has be@at include hyperglycemia, hyperinsulinemia, andulin
suggested epidemiologically to prevent type ®sistance. This strains serves as a model of meuii
diabetes in humans and mice by improving offependent diabetes mellitus, type 2. They werewe8ks
glucose metabolism (37)C. aconitifoliusplant !4 and weighed on average 25.0 g. Before undergaiyg

. .. . ._experimentation the mice were quarantined and alibw
extract is another folk medicine which isfour weeks to acclimatize to our animal house faciThe
considered an effective remedy for type Ihice were fed on a standapellet diet (23% protein, 4%
diabetes in southwestern Nigeria. The tradition&t) purchased from Quality Laboratory Productskridbe,
healer's claim of the clinical efficacy of theMD 21057 and allowed access to watet libitum in a

d. dried | f CA h b humidity and temperature-controlled environment. r Ou
ground, dried leaves o as never eeQ(periments were conducted in full compliance with

subjected to scientific evaluation. It is thereforeviorgan State University IRB (MSU IACUC# MO-03-B-
the purpose of this study to investigate the ani309).

diabetic effect of C. aconitifolius Baseline blood glucose levels and weights of the
(Euphorbiaceae).In this paper, we report themice were determined before treatment. The miceewer
effectiveness of CA leaf extract on blood glucoseéivided into four groups of five animals each (Queu —
and insulin levels in type 2 inbred diabetic micéY)- Group | served as control, Group Il was théerence

. . while Groups Il and IV were designated as the ¢gstips
as well as the histology of the pancreas, liver arld:and B. All the mice were weighed regularly, fedratard

ice studies.

ice studies

kidney tissues. pellet diet and had access to wader libitum After an
overnight fast, Group | (the control group), reesivno
MATERIALSAND METHODS treatment. Group Il (reference group) received

chlorpropamide at a dose of 1.0 mg/kg body weighiiev
Groups lll and IV (test groups A and B) received @/Kg
body weight of the plant extract. Blood glucose lewgere
measured as described earlier (13) with AccuDate&s GT
ACCU-CHEK Comfort Curve Glucose test stripsglucometer (Boehringer Mannheim Corporation,
and Chlorpropamide (ICN Biochemicals Inc.) werelndianapolis, IN 46256). Blood glucose and plasnsilin
purchased from Fischer Scientific, Inc., HanoverkP&.  levels were taken before and after two hours dittnent.
60133 while Mouse Insulin Elisa Kits were purchafedn  Plasma insulin was assayed by using ultra-sensitivase
ALPCO Diagnostics, Windham, NH 03087. insulin ELISA kit from Alpco Diagnostic, Windham, HN
03087.

Reagents

Plant material

. Fresh leaves of CA were _coII_ected du_rlng .th%istological evaluation of plant extract on pancsediver
rainy season from southwestern Nigeria, and ideditif and kidney

using descriptions in literature (6). Authenticatiwas done
in the Department of Pharmacognosy, Universitybaidian, The histolo .

. gy of the selected organs was viewed
apd youcher number (FHI 10.5343) obtamed. from th?n the non-treated and the treated (KK/HIJ) mice3N The
Nigeria Forestry Research Institute, Ibadan, Nigefiae mice were put in a state of euthanasia (painlesshjidy
plant material was later carefully air-dried indaair room CO, and sacrificed by cervical dislocation. Standasue
temperature for three days before drying in ovetween fixation method of Reidet al (32) was employed. The

oy i .
4(.)'50 c then_ comminuted into m_oderately coarse F”m’\'dnecessary organs (pancreas, liver and kidney) reeneved
with an electric blender and kept in sealed polythbags and fixed by submersion in formalin. After fixatiothe

til animal studies. In addition, a nursery of théant is tissue was embedded in paraffin in the standafidas Six

being grown at MSU Greenhquse. This is part. of th?enicron thick sections were produced. Hematoxalird an
standardization measure that will ensure commopidab Eosin (H&E) stain was used for morphological anialys

temperature, watering, fertilization, and harvestditions. Photographs were taken of representative areas
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Microscopic analysis Table 1. Blood Glucose and Plasma Insulin Levels (n = 5,

mean = s.d.) of Type 2 Inbred Diabetic Mice

H&E sections were observed for the pancreas
liver and kidney. Comparisons were made between tt

Blood Glucose Levels Plasma Insulin Levels

. (mg/dL) (ug/mL)
control and treatment groups. At this stage, theatéd
Group 0hr 2hr Ohr 2hr
groups were compared to the untreated groups who
pathology typically demonstrates lack of Islets time
pancreas; inflammation and vaculation in the liserd . Control 21008142 21242127 3192798 37874570
alteration and loss of the glomeruli in the kidney. ) R o
I Reference 211.4+17.2 157.2£11.6* 267.2=013 680.8+150.7
Statistical ana|ysis I Testgroup A 207.0+39 173.2£17.3%* 201.7=88 4 306.1x174.37
v Testgroup B 384.4+55.6 216.4+56.0%+* 151.5=633 634.5£142.97

Student’s T-test (5) was used for statistica
analysis where P values of less than 0.05 wereidenes] NB
significant. The blood glucose and plasma insugivels in
the various groups were expressed as mean * s.d.

I Moderately diabetic mice un-treated with 1.0 g'kg b.w. of plant extract

IL. Moderately diabetic muce treated with 1.0 mg/kg b.w. of chlorpropamide
III. Moderately diabetic mice treated with 1.0 g'kg b.w. of plant extract

R ESU L T S IV. Severely diabetic mice treated with 1.0 g/kg b.w. of plant extract

*P=20.0002 compared with the initial blood glucose level (0 hr) for the Reference group

**P<0.002 compared with the initial blood glucose level (0 hr) for test group A

Table 1, Figures 1 and 2 illustrate the
blood glucose and plasma insulin levels amor
the different groups of inbred type 2 diabetic
mice initially at 0 hr and 2 hrs after treatment.
Groups | — Il were moderately diabetic with
blood glucose levels of 100 — 300 mg/dL; while
Group IV mice were severely diabetic as thei =«
blood glucose level was above 300 mg/dL (2 ../
CA and chlorpropamide decreased by 25.6% ai -
16.3% respectively, the blood glucose levels fc
the moderately diabetic mice. The blood glucos 1
levels of the severely diabetic mice were lowere =
by 43.7% using the same dose of CA as for tte_ =—
moderately diabetic mice. In the control group D —
there was no statistically significant difference ™
between the initial blood glucose level and th o/
level after two hours. The difference was _ |
however statistically significant for Group |l
(P<0.0002), Group Il (P<0.002) and Group IV "
(P<0.0001). The difference in the insulin levels e
for Group I, Il and 1V, initial and after two
hours, were statistically significant (P<0.05).  Figurel. Blood Glucose Levels

Typical microscopic changes can pé&ontrol, moderately diabetic mice un-treated witd d/kg

: : . .w. of plant extract
L?(;‘::Sy IntisF;%Lé;e ?;:;res-ng ?ﬁ?ﬁ reas, liver angeference, moderately diabetic mice treated withniglkg

: inflammatoryy v, of chiorpropamide
changes in both treatment groups. Th®est Group A, moderately diabetic mice treated viith

inflammation is more severe in the untreatedkg b.w. of plantextract _
animals (Group I). There was almost complet est Group B, severely diabetic mice treated with d/kg
ablation of the islets of Langerhans cells in the"" of plant extract

pancreas of untreated animals (Group I). There

was substantial preservation of the islets in the

pancreas of the treated animals (Group IlI).

There was some multi-focal fatty degeneration of

the liver in both groups. In the kidney, there was

destruction of the glomeruli in the untreated

animals (Group ). But intact ones were

identified in the treated animals (Group III).

*#2p=0.0001 compared with the initial bloed glucose level (0 hr) for test group B

“P<0.05 compared with the initial plasma insulm level (0 hr) in the respective group.

—a—Conlrol
——Refsrence
——TestGm A
= Test GP B
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those of plasma insulin at a comparative rate to
chlorpropamide, a reference drug. This
hypoglycemic behavior of CA could be due to
the insulinogenic activity that possibly stimulates
insulin secretion from the dormagycells and/or
from regenerate-cells. Other studies oM.
charantia () andM. cymbalariabotanicals have
observed a similar insulinogenic activitin
alloxan-diabetic rats (16). These results suggest
that CA has a regulatory role in blood glucose
level and it may also exert a blood glucose-
suppressing effect by improving insulin

- sensitivity or  slowing  absorption  of
carbohydrates in the small intestine.
Figure2. Plasma Insulin Levels The histological effect of CA on

Control, moderately diabetic mice un-treated wit@ g/kg pancreasl |iver and k|dney tissues was also

b.w. of plant extract . . .
Reference, moderately diabetic mice treated withnigikg investigated. While the changes were not

b.w. of chlorpropamide quantified they are consistent with the above
Test Group A, moderately diabetic mice treated with Observations of insulin and glucose levels. Future
g/kg b.w. of plant extract studies will determine if islet preservation is in

Test Group B, severely diabetic mice treated wilvdkg 5.t occurring and the result of treatment. The
b.w. of plant extract . . . .
pathology in the liver and kidney is a type found
in this experimental animal model. The
DISCUSSION mechanlsm for the apparent decrease in
pathology in the treated animals (Group lll) is
not known. We believe that the plant extract did

Traditional heal . . i not produce any identifiable pathology with its
radiional healers in various coun rleerresent dose. But, in view of the interesting

have used CA for the suppression of gluco %sults, a more extensive analysis of organs in

INeyciaI?aln t?;ig%'ncalmﬂ\éggis' Igesogg\]wzs;ermormal controls (non diabetic animals) is needed
\gena - tradit ) use 30 determine if there are any pathological
therapeutic agent for treating DM. It is also belnghanges with higher doses and with different

used in Mexico and Florida, USA. Its use Nime frames, animal age, etc. Gene chip analysis

these areas is apparently increasing. O . L .
L , ay be informative in identifying what genes
contributing factor for this effect may be lack O?rﬁay be altered by the treatment.

access to medical care (4, 9). The increased use These results are consistent with the

of this herb requires that it be investigated ter iview that CA has a hypoglycemic effect like

effectiveness, S'd? effect_s and toxu_:lty._ .Befqr%hlorpropamide. This is a promising observation
such comprehensive studies can be justified, it4S, CA as it may offer potential as a new

'r;]esc??]s?ery;; e_ls_ﬁgl's:]eg;;tdosis;aveazntﬁ;?ér atment for diabetes management/treatment. A
INsulin 1evels. This p udy w ossible drawback is that the CA extract may
carried out to evaluate the effect of CA lea

tract blood level d ol xert broad effects that are not specific (39).
extracts -on biood glucose 1evels and plasma, eyver, the etiology of type Il diabetes is so
insulin in mb_red dlabe_tlc mice (KK/HU)' . _complex that, even if the CA has no effect on a

Consistent with our previous studies '

using alloxan-induced diabetic mice (14) thSpecmc target/receptor, it may have indirect

L -effects on anti-diabetic mechanisms.
blood glucose levels decreased significantly, in
both the moderately and the severely inbred
diabetic mice that were treated with the OAe
result was also consistent with the earlier works
on the suppression of glucose uptake and
elevation of plasma insulin witl. cassiaeand
C. indica respectively, using non-insulin
dependent type Il diabetic mice (15) and rat (38).
Present studies showed that 1.0g/kg of CA
lowered the blood glucose levels and elevated
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PANCREAS
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KIONEY

TREATED

Figure 3. Histological pictures of pancreas, Liver and
Kidney at original magnification 20X.

The micrographs are representative H&E preparatioh
untreated (a, ¢, €) and treated (b, d, f) groups.

The pancreas in the untreated group (a) typicabpldys
lack of Islets of Langerhans while the treatejl bow
preservation of these. Arrow demonstrates notsted of
Langerhans.

Both untreated (c) and treated groups (d) displaypeso
inflammatory changes and fatty degeneration. But the
untreated group shows much more of these changes.

Both groups (e & fjspglay inflammatory change and
destruction of glomeruli but the treated (f) grospows
marked preservation for these structures. See arifow
examples of preserved glomeruli.
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