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Many traditional plants have been used to combat fatal diseases such as diabetes mellitus. These plants
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Plants ha e a long histor | in traditional medicine mostl  as their
& tracts and chemical bioacti ¢ compo nds for prod cing dr gs.
ese dr gs co Id pla  important role in treating ario s infectio s
Fiseases [1]. Medicinal’ plants considered as plant materials s ch as
foliage, root,q o er and seed sing in the form of their & tracts and
chemical compo ndsto prod ceh mandr gsor eterinar medicine
[2]. Medical plants also forming the basis of traditional or indigeno s
healths stems that’s _h Jpop lations sed them for their ph "siological
and ph "Sical health care req irements [2,3]. ‘

Cinnamon zeylanicum is considering as \ 4orld’s oldest spices and
sed as herbal remed J tgen s Cinnamomum consists of 250 species
of aromatice ergreen‘trfes and shr bsanditisprimaril located in Asia
and A stralia [4]. Cinnamon has man ' pharmacological properties
s chas antia idant acti jt , antibacterial‘'e_ects, ins lin sensig er and
as bioacti e prod ctin ol ‘e in controlling‘the gl cosele elinh man
bodv [5,6]. Syzygium cumini from the famil M rtaceae. Some other
general names of jam n are Indian Blackberr *, Ja ‘a PI m, Black P1 m,
Jamblang and Jamb I It has been stated that di_erent parts of the ]
jam n ha £ anti-diabetic, anti-& idant, anti—micro‘f)ial, anti-diarrheal, Materials and Methods
gastro-protecti e, anti-} ammator and anti-h erlipidaemic acti “ities
[7]. Gl coside is one of the most important constit ent in jam n seeds
ha ing-anti-diabetic properties and helps in lo  ering of high blood Cinnamon barks and jam n  ere proc red from local market
gl cosele vel [8]. of Faisalabad. All of the reagents Were made available in fr its and

Procurement of raw materials

Diabetes mellit sis er complicated disorder that is charactes ed

b _highblood gl cosele elinbod  d e tothe probleminins linaction
¥ . ¥

or defects in ins lin secretion or both. _ere aret_ ot pes of diabetes

ich are referred to as t pe-1, hich i'ins lin deperrdent and t pe-
2, \hich is non-ins lin dependent. Major complications in diabetic
patients are dangero sl high blood gl cosele el and n s all lo
blood gl cosele el thatca se damage to blood essels. T pe-2 diabetes
is a persistent metabolic disorder that charac‘{eﬁ ed b’ high blood
gl cose le el res lting from derangement in gl cose tik ation and
metabolism [9].

In diabetic patients ins lin receptor f nction is impro e b
inhibiting and lipid le el _hen diabetic rats _erefed _jthjam nseeds‘e tract
jam n seeds on blood gl cosele vel and on health stat s of rat’s model.
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egetables laborator | in National Instit te of Food Science and
echnolog 4 Uni ersit of Agric It re, Faisalabad. Sprag e Da_Je
Sy TRV s . .
rats sed in'the’€" cac jtrials | ereacq ired from National Instit te o
Health (NIH) Islamabad.

Sample preparation

Cinnamon barks | ere ' ashed |ith | ater to eliminate d st.and
stone pieces. Cinnamon sticks _ere deh drated and grinded into’ ne
particles b ' the help of electric grinder machine. On the other hand
jam n seeds | ere separat%’d from jam n p lp and s n dried for one

ek, _en grinded into’) ne po der in electric grinder machine.
Finall_Bbtain po, der of cinnamon and jam n seeds | ere & amined
for their biochemical characteristics.

Chemical analysis

Anal gsis of cinnamon and jam n seeds po | der for moist re, ash
content, cr de protein, cr de fat, cr de’l ber and nitrogen free & tract
(NFE) Were carried o taccording to their respecti & methods of AOAC
(2006).

Moisture content

Moist re content of cinnamon and jam n seeds po der | ere
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diabetic rats _ere administered 500 mg cinnamon+jam n
seeds/kgbod | | eight 14 da Sager ind ction of diabetes.

Hyperglycemia induction: _e & perimental rats _ere fed _jth
high s crose diet (30-40%) for a?period of 3to 4 eeks. A er 3 to 4
\eeks blood gl cosele el | as checked to col rmh pergl cemia _ith
the help of gl cometer. H pergl cemic rats | ere kept for one | eek

nder standard condition for stabi ing blood gl cosele els. A er one
\eekblood gl cosele els | asrechecked, it | as higher than 125 mg/dL
then these rats | ere picked o t for the ¢ rrent & periment.
Biochemical tests

Blood glucose level: _e blood gl cose le el _as meas red at
abo te & 7 da s inter all Blood samples _ere obtained b tail ein
p nct re of both'the notmal and high fr ctose diet fed diabetic rats.
Blood gl cosele vel \As meas red b “single to chgl cometer [11].

Serum insulin levels: In each s‘t d , the sera obtained from rats
ere also be e al ated for ins lin le vel ‘sing the g idelines of Ahn et
al. [18].

Measurement of serum lipid pro le: _eser m lipid pr(i)’ le; high
densit ' lipoprotein (HDL), total cholester®l (TC) and triac ng "cerol
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stated that total pol ‘Phenol 90.45 mg Gallicacid eq i valent (GAE)/g of
jam n seeds sample.

Flavonoids: Totalq a onoid content of ethanolic & tract of
cinnamon and jam n seeds ere meas red sho ed in Table 4.
Cinngmon sho | ed the totall a onoid content 15.44 mg/g 04 & tract,
these | nding are in line Mith Abe "sekera et al. [30] that'] nd the

a onoid in cinnamon & tract 16.1 + 1.22 to 17.26 + 1.24 mg/g of
& tract. F rthermore Adisak‘attana etal. [35] meas red thg‘ avonoid
in cinnamon bark 5.76 + 1.46 mg/g of & tract.

Jam n seeds also sho \ 4edq a vonoid content Mhich WBS 934.64
mg/100g. _ e data of researchinjam nseedaccordance | jth Benherlal
and Ar mfghan (32] that sho | ed ¥ 2 vonoid injam n seed sample
that | as 32.00 +0.52 g/Kg. Moreo er thel nding of present research is
accordance \ ,‘ith the res It of Sone \ane and Ar a [36] that sho \ 4ed the

a onoid to be 6.00 mg certaint eq i alent /g1in jam n seed sample.
F rthermore Ali et al. [33] that determined the « idation inhibitor
content of jam n seed & tracts that | ere attained b altered & traction
methods. ;eq a onoid in biochemicall & tracted jam n seed | as

2380 mg Qﬁércetin equivalent /100 g.

Antioxidant assays (DPPH assay): Cinnamon and jam n seeds
po,der | ere anabe ed for antie idant assa s b~ sing DPPH assa '
sho | ed in Table 5.'In present research cinnamon'sho | ed ;ntia idant
assa (DPPH assa ) of ethanolic & tract | as 96.24%. _ esel nding are
accordance \ 4i'[h Abe sekera et al. [30] the res Ited Tthanolic & tract
of cinnamon bark sho ed 107.69 + 2.01% free radical sca enging
acti jt (mg Trola eq i alents/g of cinnamon) | hile the methanol
& tract'sho ed 60.49 + 8.48% free radical sca venging acti \}t ‘ (mg

Trole eq i valents/g of cinnamon).

Jam n seeds in present research sho Me%’the free radical sca_enging
acti jt  sing DPPH assa 76.54%. Present| nding for jam n seed are
accordance \ "ith the res ’its of Benherlal and Ar m ghan [32] that
determined the al e of DPPH that _as in range of 60% to 80% and
these al ed are meas red for di_ erent doses of jam n seed. Moreo er
Sone“ane and Ar 2 [36] deterna{ined the DPPH antix idant assa“of

Total favonoid Quantity
15.44 mglg

934.64 mg/100 g

Cinnamon
Jamun seeds

Table 4: Total pavonoid in cinnamon and jamun seeds.

DPPH Quantity (%)
Cinnamon 96.24
Jamun seeds 76.54

Table 5: Antioxidant assay in cinnamon and jamun seeds.

jam n seed res lted in 360.03 TE/g thro gh & tract of ethanol.

F rthermore Ali et al. [33], sho _ ed the 82.54% antix idant acti Jt of
A0 ¥

jam n seeds b , sing DPPH assa ‘

In vivo study‘

E ect of cinnamon and jamun seeds on blood glucose level: In
present & perimental st d , cinnamon and jam n seeds _ere selected
to control the blood gl cose le el in h pergl cemic diabetic rats. It is
e jdent from the res It that from fo rth | eek st d the lo est blood
gl cose le el in treated rats _as obser ed in cinnamon+jam n seeds
treated gro p on 8" | eek (99 mg/dL ) follo &d b same treatment on
7% | gek (106 mg/dL) along _ ith jam n seeds treated gro p on8" | eek
(106 mg/dL). Whereas highest blood gl cose le el  as obser ed in
cinnamon and jam n seeds treated gro pon 4" | eek (125and 124 mg/
dL) respecti el , follo_ edb cinnamon+jma n seeds treated gro p on
same | eek (123 mg/dL) sho', n in Table 6. Similarl ; decreasing trend
in blood gl cose le el of rats WS also obser ed bﬂ‘Rekha et al. [11],
in t%eir st d  thirt female _jstar rats _ere obtained. _ere asa
signil cant (p<0.001) increase in blood gl cose le els in STZ ind’ ced
diabetic rats | hen compared | jth normal rats. Administration of
aq eo s & tract of p lp of jam n and bark of cinnamon in separate
manner decreased the blood gl cosele el to near normalb ttreatment
\th composite & tract sho | ed better decrease in blood gl cosele vel.

Similarl , decreasing trend in gl cose le el | as also obser ed b
Mahmood et al. [12], in that st d _ the e_ect of cinnamon on vblood
gl cose le el _as checked. e & peri?ilental st d_ sho_ed that
the di_ erent le els of cinnambn dosage red ced the’fasting ser m
gl cose (18—29%‘5 in models. F rther Sharma et al. [37] e al ated the
h pogl cemic potential of jam n seeds sing ethanolic & tract on the
alle an¢ind ced diabetic rabbits. On the pro \}sion of ethanolic & tract
of jam n seed to the diabetic rabbits, decline of 42.85% V2S obser ved in
blood s gar concentration.

E ect of cinnamon and jamun seeds on serum insulin level:

e highest ins lin mean al es in treated rats _as obser ed in
nnamon+jam n seeds treated gro p (1.32IU/mL) follo“edb"jam n
seeds treated gro p (1.27 IU/mL). Whereas, lo‘est ins lin‘means
al es _as obser ed in cinnamon treated gro p (0.97 IU/mL) sho‘ b
ih Table 7. Similar] _the e_ecton cinnamon and jam nseedsonins lin
le el S in estigated b a’Shalrafeldin and Bk i [15], the showed that
STZ-ind ceé rats of diabetes had decreased le el of ser m ins lin
signil cantl  (p<0.001) in comparison | ‘ith normgal control rats, _hile
the treatment of cinnamon and jam n seeds signil cantl  (p<0.05 and
p<0.001) increased ser m ins lin le els, to ard normal le els more
than diabetic control rats. F rthermore Bab et al. [38] in estigate
the e‘ect of Cinnamaldeh "de (chemical constit ent of cinnamon) on
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Normal control 2.86
Diabetic control 0.78
Cinnamon treatment 0.97
Jamun seeds treatment 1.27
Cinnmaon+jamun seeds treatments 1.32
Table 7: Effect of treatments on serum insulin level in diabetic rats.
Serum lipid profle (mg/dL)

Treatments TC TAG
Normal control 58.00 56.00 104.00
Diabetic control 35.00 95.00 152.00

Cinnamon treatment 49.00 75.00 124.00
Jamun seeds treatment 46.00 65.00 111.00
Cinnmaon+jamun seeds treatment 52.00 61.00 108.00

ins linle elin diabetic rats. Res Its sho  ed that there (asa signil’ cant
increased (p<0.05) in plasma ins lin le el _hen compare to the

ntreated diabetic gro p. Pre \féo sl , Sharma et al. [37] doc mented
the anti-h pergl cemice ectofjam ‘nseed and described momento s

o ect on the ins ‘lin release.

E ect of cinnamon and jamun seeds on lipid pro le: In
present st d , cinnamon and jam n seeds _ere selected for the
impro ement’ of high densit  lipoprotein (HDL), total cholesterol
(TC) and triac “lgl ‘.cerol (TAG) le el in the h ‘pergl cemic diabetic
rats. _e highest HDL mean al es in treated rats’ as obser ed
in cinﬁamonﬂam n seeds treated gro p (52 mg/dL) follo ed '
cinnamon treated gro p (49 mg/dL). Whereas, lo  est mean al es as
obser ved in jam n seeds treated gro p (46 mg/dL). e hig?)est HDL
mean al es in treated rats _as obser ed in cinnambn+jam n seeds
treated gro p (52 mg/dL) follo ed b cinnamon treated gro p (49 mg/
dL). Whereas, lo_est mean al es _asobser edinjam n seeds treated
gro p (46 mg/dL). _elo estTCand TAGmean al esin treated rats

asobser edincinlamon+jam n seeds treated gro p (61 and 108 mg/
dL) respecti el " follo ed b jam n seeds treated gro p (65 and 111
mg/dL) respecti vel p Whereas, highest TC and TAG mean al es  as
obser ed in cinnamton treated gro p (75 and 124 mg/dL) respecti el
sho W in Table 8. Earlier Sharafeldin and B j [15] probed the e_ect
of cinnamon and jam n seeds on high densit _lipoprotein cholesterol
(HDL), total cholesterol (TC) and triac i!‘gl“"cerol (TAG). 200 mg
cinnamon and jam n seeds/kg bod | eight separatel  administered
to diabetic rats. _ere _as a signil cantl ' (p<0.05) increase in le el of
HDL | as obser & in diabetic rats a_gr treatment \4th cinnamon and
jam n seeds compared to diabetic control rats. F rther cinnamon and
jam n seeds sho  ed signiﬂ cant (p<0.001) red ction in ele ated total
cholesterol | hen compared to diabetic control rats. Also there | as a
signq, cantl "(p<0.05) decrease in le vel triac ng dcerol \as obser ved in
diabetic ratsa T treatment | Jjthcinnamonand jam n seeds compared
to diabetic control rats.

Accordance jth the res lts of Haghighian et al. [39] there

Vas signq' cant e ect of cinnamon on HDL le el. e HDL le ¢l

as increase a er cons mption of cinnamon po,, 4d , sign cant‘i ‘v
(p<0.05). Ba a et al. [28] sho \ 4ed the Anti-h percholesterolemia eé_ect
of ethanolic & tract of jam n fr it and seed in h percholesterolemia
rats. _ e diet containing 3% e tract | as fed to the rats. Ser m anal sis
sho 4ﬁ that increase in high densit lipoproteins (HDL) | as 2.62%,
d e to n trace tical seed & tract diet. _e HDL le el in control
gro p declined from 38.16 + 1.56 to 37.50% 1.55 mg/dL. Ho e er, it
increased for jam n fr it and jam n seeds & tract gro ps from 38.69
+ 1.54 to 39.56 + 1.58 mg/dL and 40.27 + 1.61 to 41.32 + 1.65 mg/dL,

respecti vel y

F rthermore Sharma et al. [40] st died the relationship of lipid
indicates _ jth the gl cemic parameters on rabbits. Total lipids _ere
red ced p to 10.7% in mild and 11.4% in se ere diabetic rabbits.
Ra i et al. [41] cond cted a comparati ¢ assessment regarding the
antih perlipidemic properties of jam n seed. _e res lts re ealed
that jam n seed encompasses better abilit _ to red Tce cholesterol pto
57%. Earlier Al Jamal [42] in estigate the e ects of s pplementation of
cinnamon on le els of blood gl cose and li?)‘ids among t pe 2 diabetics.
From the res lts obtained, the mean al e the mean gl es for lipids
\re trigl "ceride (205.5 mg/dl), | hen diabetic s bjects cons med the
dose of cinnamon for 4 _ eeks, their mean trigl "c§rides (160.2 mg/dl).

ered ctions in the mean lipids le vels \£re signil cant at p<0.05.

E ect of cinnamon and jamun seeds on liver and kidney: _e
res lts regarding aspartate transaminase (AST), alanine transaminkse
(ALT), alkaline phosphatase (ALP) ser m rea (g/dL) and ser m
creatinine (mg/dL) le el in diabetic rats iﬂ enced b _ the treatments
sho‘/‘n inTable9. _elo N ”est AST, ALT and ALP mean  al esin treated
rats | as obser edlin cinnamon+jam n seeds treated gro p (130, 91
and 58 IU/L) respecti el ; follo ed b Jam n seeds treated gro p (133,
94 and 60 IU/L) respecti el J Whereas, highest mean al es of AST,
ALT and ALP _as obser ed in cinnamon treated gro p (139, 104 and
62 IU/L) respecti el elo_est ser m rea mean al es in treated

VoV oE M
rats | as obser ved in ‘ciﬁlamonﬂam n seeds treated gro p (63 g/dL)
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