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ABSTRACT

The effects of Delonixregia extract (d200mg, d300amgl d400mg), metformin (m8.3mg, m12.5mg and nf,5
pioglitazone (p0.5mg, p0.7mg and p0.9mg) and coeabfarmulation of metformin and extract (m6.25,db§) on
follicle stimulating hormone and luteinizing horngofevels in streptozotocin-induced diabetic Albimistar rats
was investigated. Diabetic status of these rats aggessed by estimating fasting blood glucosedesebtal of 150
albino rats were used for the investigation and evgrouped into twelve groups of twelve rats eactiotlews;
Group I: normal control rats (NCR). Group Il: Diabe control rats (DCR). Group llI: Diabetic rats @¢ated with
d200mg. Group IV: Diabetic rats treated with d300m8youp V: Diabetic rats treated with d400mg. Group
Diabetic rats treated with m8.3mg. Group VII: Didigerats treated with m12.5mg. Group VIII: Diabetiats
treated with m16.5mg. Group IX: Diabetic rats tredtwith p0.5mg. Group X: Diabetic rats treated with 75mg.
Group XI: Diabetic rats treated with p1.0mg. GroXp: Diabetic rats treated with m125d300mg each rivaile and
female respectively, for a total of 56 days. Aeteery two weeks interval of treatment for eight kgethiree rats
from each group were sacrificed and blood sampleewellected and analyzed for various parameteftse fesult
obtained showed a reduction in the level offollisfienulating hormone and luteinizing hormonein @it&-induced
wistar albino rats compared with normal control saHowever, there was reversal of the effects viteated with
the drug/extract. Also there was reduction in theold glucose level of the diabetic rats treatedhwitetformin
(from 6.3740.69 to 5.20+0.62mmol/l), pioglitazon&ofm 7.3040.21mmol/l to 4.7040.46), aqueous extraft
Delonixregia (from 8.20+0.81mmol/l to 6.1040.60)canombined therapy of metformin and extract (fraB8170.34
to 4.8040.17), at p<0.05 confidence level when carmag with diabetic control rats in the various wee@f
treatment respectively.
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INTRODUCTION

Delonixregialso known as Flamboyant tree are species of fiogeplant in the family Fabaceae, subfamily
Caesalpiniaiceae. It originated from Madagascam{za) where it is now almost extinct. It is now esgread in
most tropical areas of the world such as BrazilfkBia Faso, Cyprus, Egypt, Eritrea, Ethiopia, Indlamaica,
Kenya, Mexico, Niger, Nigeria, PuetoRico, Singapd@euth Africa, Sri Lanka, Sudan, Tanzania, Ugatfdted
States of Americ&In many tropical parts of the world it is grown a@s ornamental tree and often used to prepare
extracts with antimicrobial, antioxidant and amtifial activities. Phytochemical analysis of diffgregarts of
Delonixregia indicated the presence of alkaloids, sterols apbmsins. These phytochemical constituents have
antimicrobial, anti diarrheal, anti-malarial, antnvulsive and anti-inflammatory effects. Thus sihgarts of plants
have been used in traditional or forklore medidimethe treatment of various ailments such as risglaiarrhoea,
diabetes and arthritis €ft. Delonixregig with medicinal and biological properties, haveeeused in folk
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medicine system of ancient and even modern cititina for treatment of constipation, inflammatianthritis,
hemiplagia, leucorrhoea and rheumatf&m

Diabetes Mellitus is a clinical syndrome, charaesst byhyperglycemia caused by relative or absalefeciencyof
insulin at the cellular level. It is the most commeadocrine disorder, affecting mankind all over therld,
prevalence of which is increasing, d&ilyExperimental diabetes in animals hasprovided idensble insight into
the physiologic andbiochemical derangement of thbetic state. Many of thederangement have beenactesized
in hyperglycaemic animals. Significant changesifidl metabolism andstructure also occur in diadteghese
cases tré]e structural changes are clearly oxidativeture and are associated with development afulasliisease in
diabetes'.

In humans, both male and female, LH is essentialréproduction. Ifemales LH supports theca cells in the
ovaries that provide androgens and hormonal precaufer estradiol production. At the time of menstion, FSH
initiates follicular growth, specifically affectingranulosacelf8.

The aim of the present study, therefore, is torddtee the effects of metformin, pioglitazone andeaus extract of
Delonixregiaon Reproductive hormones (luteinizing hormone fitle stimulating hormone) in streptozotocin-
induced diabetic male and female wistar albino. rats

MATERIALSAND METHODS

2.1 Drugsand Equipment

Metformin, pioglitazone were obtained fromDrakoofharcy, Elekahia, PortHarcourt whileStreptozotogias
obtained from NBUZOR Chemical N0.96, Rumuola, Rdatrcourt Nigeria. All other reagents were of anabjt
grade.

2.2Coallection of Plant Seeds/ Preparation of Delonixregia extract

Dried seed ofDelonixregia (flamboyant tree) were collected from a biologiggrden in University of Port
Harcourt, Rivers State and was identified and autbated by the Plant Science and BiotechnologyBjPS
Department of the University of Port-Harcourt, RiveState, Nigeria. The dried pods of thelonixregia were
carefully plucked off from the plant and were opgne collect the seeds. The seeds were thorougashed and
sun-dried for a period of two months to a constasight. The dried seeds were then blended with Isjgged
blender at Choba market until a fine smooth powekes obtained.

Exactly 44.5g of dried powdered sample were weigisdg the weighing balance. Then the measured lsangs
transferred into a measuring conical flank and @08&ndistilled water was added to it. This was strakigorously
for 10 minutes and allowed to stand for 24hoursth&tend of the extraction, different concentratiofithe extract
were prepared (d200mg, d300mg and d400mg).

2.3 Animals

A total of one hundred and fifty (150) wistar albimats weighing between 159-270g and between sfaudeen
weeks old (of which seventy-five (75) were males &male each) were used for the study. The aninvale
purchased from the Department of Biochemistry, Ersity of Port-Harcourt animal house. The animadsenkept
in cages of 12 rats per cage in the animal houserdéory to acclimatize for one week while theyeige their
normal feed and watexd libitum The feed was purchased from the livestock feeg,sRumuokoro, a division of
livestock feeds Nigeria Limited, Port-Harcourt. Tleed given to the animals were finisher mash.

Formulation of High Fat Diet
After one week of acclimatization, the animals wié with high fat diet for one month. The high thet was
formulated as follows; in every 10009 of the td&sd, the following compositions were added.

Cholesterol 259 2.5%
Sucrose 200g 20%
Lard 100g 10%
Finisher 6759 67.5%

These were thoroughly mixed together before givathié animals with watexd libitumfor a period of one month.

2.4 Experimental Design
Delonixregiaextract, metformin and pioglitazone were giverilgrance daily as presented in the table below.
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Groups Treatment received per day
Normal rat feed

High fat feed

High fat feed + stz + 200mg/kg DElonixregiaextract
High fat feed + stz + 300mg/kg DElonixregiaextract
High fat feed + stz + 400mg/kg DElonixregiaextract
High fat feed + stz + 8.3mg/kg of metformin

High fat feed + stz + 12.5mg/kg of metformin

High fat feed + stz + 16.5mg/kg of metformin

High fat feed + stz + 0.5mg/kg of pioglitazone

High fat feed + stz + 0.75mg/kg of pioglitazone
High fat feed + stz + 1.00mg/kg of pioglitazone
High fat feed + stz + m6.25d150mg/kg of mebelonixregiaextract

R
BlE|B|o|eo|~N|o|a|s|w|nfk

2.5 Induction of Diabetes (streptozotocin)

The 150 albino wistar rats were housed in the jolastges. Six rats were used for the pilot studgdoertain, the
dose level at which the rats can be made diabatianals were then weighed and divided into 12 gsoop 12
animals each.

Group 1 received the normal rats feed (finisher).

Groups 2 to 12 received high fat feed composediofose (20%), lard (10%) and cholesterol 25% for feeeks,
aimed at inducing insulin resistance. After fourek® on high fat feed, the animals were re-weighed.

Groups 2 to 12 were also injected intraperitonealth stz at dose of 60mg/kg. The stz was giveAgs 160ml of
distilled water®.

Collection of blood sample

Three animals were sacrificed by anaesthesingrimads with chloroform in desiccator chamber aftgery two
weeks of treatment with anti-diabetic agent fronshegroup and blood samples was collected from +etbdtal
venous plexus until the end of the™@eeks of study. All the animals were sacrificedl dood samples were
collected into heparin for laboratory investigason

Glucose Deter mination
The plasma glucose concentration was determinexd tise multiCareiffglucose strips and glucometer.

Biochemical Analyses: The hormonal analyses were performed using the EL{S solid base enzyme-linked
immunosorbent assay) method, which is based osahewich principlé”.

2.6 Statistical Analysis of Data

The Data were analyzed for statistical differenoesveen treatment groups, by means of ANOVA anoifadid by
multiple comparisons using least significant difece (post hoc LSD), on SPSS 19. Inpald.05 was considered
significant. Data are presented as Mean * S.D dstahdeviation).

RESULTS

The results of the analyses carried out are predénttables as shown below.

Table1: Theresult of the effect of drugs/extract administration on glucose level in streptozotocin-induced diabetic malewistar albino rats

Drugs GL STZINDTN | GLB4 TRT| GLTRT WK4| GLTRT WK8
Metformin 6.00+0.05 6.37+0.69 6.40+1.39 5.20+0.62
Pioglitazone 4.17+0.15 7.30+0.21 6.27+0.18 4.70%0.46
Extract 5.63+0.09 8.20+0.81 5.30+0.49 6.10+0.60
Combined formulation 5.12+0.45 7.81+0.34 6.90+0.27 4.80+0.17

All values indicated in the table are mean+SD val&uperscripts with the same letter are not sagmif at p<0.05
while those with different letters were considetedbe significant at the levels of p<0.05.

However, the Normal Control Rats (NCR) remainedstant at average of 2.50+0.06mmol/l. Key:
GL STZ INDTN: average glucose level 48hrs afteristiuction

GL B4 TRT: average glucose level prior to drug/astitreatment

GL TRT WK4: average glucose level after week 4reatment

GL TRT WK 8: average glucose level after week &eatment
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Table2:Theresult of the effect of drugg/extract administration on fallicle stimulating hormone in streptozotocin-induced diabetic
malewistar albino rats

Follicle stimulating hor mone (u/l)

Group Treatment | Week2 | Week4 | Week 6 | Week 8
NCR 7.4393 | 8.2967 9.6727| 10.686b
grpl +0.6958 | 0.3760| +0.2097  +0.673p
DCR 3.2553 | 4.5242| 4.8171 5.613
grp2 +0.5242 | +0.6171 | +0.615% | +0.7161
2.6667 | 4.7335 7.1333 6.566]
Grp3 d200mg £0.1763| +0.5783 | £3.4801| +0.4977
3.2596 | 5.7133| 4.4667 6.966]
Grp4 d300mg £0.4041] 0.3095  0.520B +0.3756
24333 | 55667 7.2333 6.033
Grp5 d400mg £0.7278| +0.4977 | #0.4096| +1.2981
2.2667 | 6.9636 7.2333 8.3471
Grp6 m8.3mg +0.54%6| +0.5859 | +0.4096| +1.8583
3.6566 | 4.3566 7.3667 3.033!
Grp7 m12.5mg +0.3511] +0.0577 +0.0333 | +0.333%3
2.0333 | 2.8795| 4.03333 6.233
Grp8 m16.5mg £0.5783| £0.5291 | +0.5787 | 0.3333
4.4546 | 4.0667| 4.6331 5.579]
Grp9 p0.5mg +0.0534] +0.6064 +0.8413 | +0.338%
1.9576 | 4.4667 7.3686 7.504¢
Grp10 p0.75mg +0.25%6] +0.1201 | +0.3055| +0.3605
3.9667 | 3.1667 6.0333 3.4331
Grp1l p1.0mg +0.8333  +0.3666 +0.3333 | +0.9562
3.7667 | 6.6786 6.9333 8.133!
Grpl2 m6.25d150mg  #0.4409  0.3095 0.4667+0.6691

All values indicated in the table are mean+SD valuguperscripts with the same letter are not sicanit at p<0.05 while those with different
letters were considered to be significant at thele of p<0.05.

Table 3: Theresult of the effect drugs/extract administration on follicle stimulating hormonein streptozotocin-induced diabetic
femalewistar albino rats

Follicle stimulating hor mone (u/l)

Group  Treatment Week 2 Week 4 Week 6 Week 8
NCR 12.1667 13.5667 16.5661 14.8647
Grpl +0.2603 | *0.4667| +0.6359  +0.088}
DCR 6.2202 8.1355 8.9282 8.6254
Grp2 £0.8292 | £0.029Z | #0.8225 | 0.2627

6.7333 11.7657 13.3333 12.823p
Grp3 d200mg +0.1666] +0.033 +0.0881  +0.75f8
6.1667 7.6077 9.4766 8.1667%
Grp4 d300mg +0.0333| £0.351F | +0.0527 | #0.202¢
6.1333 7.6045 11.1045 10.133B
Grp5 d400mg +2.0366| +0.2309 | +0.2081 | +0.4233
5.6467 8.4333 9.6066 11.733B
Grp6 m8.3mg +0.1587| +0.4255 | +0.30551 +0.3711
7.2333 8.2795 12.8034 11.666[
Grp7 m12.5mg +0.2848| #0.1527  #0.1154  +0.28418
5.6865 6.1333 8.8769 7.4494
Grp8 m16.5mg +0.0577| +0.1855 | #0.1527 | +0.1154
6.4000 7.3330 10.5667 10.348)7
Grp9 p0.5mg +0.2081] +0.2027 +0.2848 | +0.2134
5.5467 8.5667 8.8667 7.9144
Grrl0 p0.75mg £0.1627| 0.2333 | #0.0338 | 20.1527
6.7333 7.5333 8.5666 7.5333
Grpll p1.0mg +0.0333] +0.2664 0.2333 | +0.2728
7.35783 11.1667 14.0333 13.1153
Grpl2  m6.25d1500m +0.53099 +0.3666  +0.3333  +0.8962

letters were considered to be significant at thele of p<0.05.
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Table4:Theresult of the effect of drugg/extract administration on luteinizing hormonein streptozotocin-induced diabetic malewistar
albinorats
L uitenizing hor mone (u/l)

Group Treatment | Week 2 Week 4 Week 6 Week 8
NCR 8.4667 7.1667 10.3667 8.0361
grpl +0.2848 +0.1667 +0.2185  +0.980%
DCR 4.7645 3.9262 5.6252 4.0924
grp2 +0.5423 | +0.7265" | +0.6298 | +0.980%

4.3466 3.0333 2.8333 3.5339

Grp3 d200mg +0.2309| +0.4176" | +0.0888 | +0.260F

5.6667 5.2468 3.5333 3.7339
Grp4 d300mg +0.1666 +0.7937 +0.5364 +0.5607
3.9333 3.4333 5.7046 4.8661
Grp5 d400mg +0.3844| +0.2666" | +0.6245 | +0.4333
5.0577 6.6678 8.3336 7.4654
Grp6 d8.3mg +0.1154] +0.5915 +0.0338 +0.2309
5.7567 5.2667 5.3333 3.7894
Grp7 m12.5mg +0.1527 +0.3664 +0.3666 +0.7549
5.4000 4.7667 7.5667 7.8684
Grp8 m16.5mg +0.7654)  +0.0666 +0.3844  +0.5773
4.8333 5.5609 4.0333 5.9339
Grp9 p0.5mg +0.5811 +0.2514  #0.1333 20.5487
4.4667 3.4333 5.8666 7.9661
Grp10 p0.75mg +0.1763| +0.7428 | +0.0333 | +0.4055
4.3667 5.6342 6.3333 7.6339
Grpll p1.0mg +0.1666| +0.37800| +0.3333| +0.0881]
3.5333 3.7667 6.4487 6.3484
Grpl2 m6.25d150mg  +0.2903 +0.0881" | +0.6475 | +0.3856

All values indicated in the table are mean+SD valuguperscripts with the same letter are not sicanit at p<0.05 while those with different
letters were considered to be significant at thele of p<0.05.

Table5:Theresult of the effect of drugs/extract administration on luitenizing hormone in streptozotocin-induced diabetic female wistar
albinorats
L uitenizing hor mone (u/l)

Group Treatment | Week2 | Week4 | Week 6 Week 8
NCR 12.1667 | 16.5667| 18.5667  14.886p
grpl +0.2603 | 0.4667| +0.6359  +0.788]
DCR 6.8202 9.6355 8.6822 8.6252]
grp2 +0.8292 | +0.2978 | +0.822% | +0.2622
5.0333 7.0667 3.6667 8.2333
grp3 d200mg +0.1453| +0.4055' | +0.4096 | +0.6691'
9.2686 | 11.8333| 17.866] 11.268f
grp4 d300mg $0.3055 0.3929  +0.3179 05131
8.2333 | 17.6956| 15.7661 15.966§
grp5 d400mg $0.1703  0.585 +0.2333 +0.1201
7.5567 | 10.9333| 14.575 16.333
grp6 m8.3mg +0.5437] +0.0666  +0.7549 0.3283
7.6333 | 10.7667| 11.757¢ 10.933B
grp7 m12.5mg $0.9683  0.924 +0.8848  +0.5487
11.1453 | 13.4053| 12.256%2  13.366f
grp8 m16.5mg +0.5507 £0.6245  +0.3511  20.7535
10.3333 | 8.8054| 10.566] 10.933B
grp9 p0.5mg +0.2728| +0.5507 | +0.3333 | £0.4977
6.4667 7.7549 5.5333 8.7333
grp10 p0.75mg +0.2848| +0.2586' | +0.1453 | +0.4333
5.5064 3.4667 3.6333 6.2333
grpll p1.0mg +0.3511| +0.2333' | +0.8819 | +0.24037
4.8333 5.4687 7.3333 8.2667]
grpl2  m6.25d150md  +0.0333 +0.881¢" | +0.2403 | +0.8578

All values indicated in the table are mean£SD valuguperscripts with the same letter are not dicanit at p<0.05 while those withdifferent

letters were considered to be significant at thele of p<0.05.

DISCUSSION AND CONCLUSION

Since there was a decreased level of both folitlrulating hormone and luteinizing hormone obseérvethe stz-
induced diabetic albino rats when compared with nbemal control rats as shown in tables2 and 3fdiicfe
stimulating hormone and tables 4 and 5 for lutéigzhormone, an elevated prolactin secretion caprass the
secretion of luteinizing hormone and gonadotrogiteasing hormone (GnRHs), leading to hypogonadfisiH.
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Synergically, luteinizing and follicle stimulatirfgprmones binds to the receptors in the testis amadydo regulate
gonadal function by promoting sex steroid produtind gametogenesis.

From the present findings, there was decreased dévellicle stimulating hormone and luteinizingptmone in the
stz-induced diabetic albino wistar rats resultirapf increase in blood glucose level. However, omiadstration of
different concentrations ddelonixregiaextract, Metformin, Pioglitazone and combined falation of Metformin
andDelonixregiaextract, the effect was reversed.

Therefore, the drugs aridelonixregisaqueous extract can be used in the treatment andgement of decreased
levels of follicle stimulating and luteinizing hoames in diabetic condition.
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