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Received :2024/04/16 Abstract: _ . : :
Accepted:2024/08/05 Diabetes mellitus (DM) is a chronic and complex disease accompanied by a decrease

in the quality and duration of life due to long-term complications that cause damage
@@@@ to tissues and organs in the body such as the heart, eyes, and blood vessels. Despite

the availability of therapeutic options such as oral hypoglycemic agents, research

Copyright: Damascus related to the enormous potential of medicinal plants in developing new drugs and
University- Syria, The efficiently treating diabetes is significantly increasing due to the high cost and side
authors retain the effects that synthetic drugs may cause, such as acute blood sugar lowering,
copyright under a CC gastrointestinal discomfort, lactic acidosis, and others. Cinnamomum zeylanicum
BY- NC-SA (Cinnamon) and Zingiber officinale (ginger) are among the plants used in the

treatment of diabetes since ancient times due to their richness in bioactive compounds
and antioxidants, making them safer therapeutic alternatives. Based on the foregoing,
this research aims to study the effect of water extracts of cinnamon, ginger, and a
mixture of both on the blood sugar level and some biochemical parameters in
experimentally induced diabetic rats using alloxan.

Materials and Methods: A total of 40 Wistar rats were induced with diabetes
mellitus by being injected of alloxan (150 mg/kg), they were divided into five
groups, each consisting of eight rats, the first group served as the natural control,
while the second group represented the diabetic control, the third group received
a cinnamon aqueous extract (300 mg/kg) treatment, and the fourth group received
a ginger aqueous extract (400 mg/kg) treatment, the fifth group was given a
combination of cinnamon (300 mg/kg) and ginger (400 mg/kg), the extracts were
administered orally to the animals as a single dose in the morning for one month.
Blood sugar levels were measured in the different groups on day O (start of the
experiment), day 15 (midpoint of the experiment), and day 30 (end of the experiment),
as well as the total cholesterol and triglyceride levels on day 0 and 30.

Results: The treatment of diabetic rats with a mixture of cinnamon and ginger for
30 days showed a highly significant reduction in blood sugar levels p=0.001, and
a decrease in the levels of total cholesterol and triglycerides compared to the
diabetic control group, administration of cinnamon extract alone and ginger alone
for 15 days resulted in lower blood glucose levels that were very statistically
significant p=0.006, p=0.007 respectively.
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Conclusion: This study revealed that the mixture of cinnamon and ginger has a
clear strong effect in reducing the levels of sugar, total cholesterol and
triglycerides in experimental diabetic rats compared to using cinnamon or ginger
alone, this could be attributed to the interaction between the active compounds in
the mixture. However, further research is necessary to determine the effective
dose for the best results.

Key Words: Diabetes mellitus, alloxan, cinnamon, ginger, aqueous extract,
hypolipidemia.

16 <4



Aadall ¢g 090 ¢ (5 5520 i sY Laa i 1 Zingiber officinale d=ai s Cinnamomum zeylanicum 484

:dadiall—Y
inaal) aall S Jajh Chaly Bakas Auaye Alls sag e sud LD cliyaca¥) ST sa Diabetes Mellitus sSad ¢l
(s SN (D) 8 IS aailyg Tee LegalS ol alee 40T 8 QIS 5f clsus¥1 Gpa 3] ol das hyperglycemia
Laldl) Gl (e IS (A Ay dosa Do)y UG S oSl ey JIn Y L(AI-Qulaly et al.,2021) ity yllg «gaall
cale] Gua (il (Y eia e World Health Organization (WHO) dadlall daall daaiae aiiion 3 g dasiiallg
(Sakina et al.,2022)2030 ol Jolay saall 138 Coe Lty of adsiall (a9 2021 ale (Sall (e (siley pads Osile 177 ¢
caleall cdle gl Ll cilie Lad) colact) Plie) ool Jadll Jia aY) dbigh shi cilielas J) oSl sl g
o Lad g @Sull els o Eaall cluhall sl LS ¢(Testa et al.,2017) dalal) clajill cdall Plie) ¢ gl
Ay Ly cJalsall 5o 3aal) .(Ahmed et al.,2021) zayad) (sslall Cagal) dalead LAY goind P& (o Sunll el
Jo¥) Laaill (e (@Sl e ety Cpant ) adids (53 (@Sl el Clisea (8 J35 ¢ A3 alailly Guially Liawlly yesd)
Luys 41 415 cInsulin Dependent Diabetes Mellitus (IDDM) ¢dsasY) e adiedll (g<udl 5f Type | diabetes
Saeig Aaayall e 8 ol Algaball el acaliel jekin g Lale AN o J (aladY) ey Bale a5 (Sl Vs (50 %10
= lall Sleadl WA d8 (e bS8 uila e 3 (8 G LA e Ao (pdgasV) (9a0 z 1) Ao liaall )08 aae
(Katsarou et al.,2017) casall Al ggan | laaill (30 (5)Sulls cpbeaddl s e %10 25 Gl (e 2t )l e g (3501 WD)
@Sl s Type 11 diabetes 56 el e (Sl o2y Gbeanll 0 %90 Sy (535 (Sl (e Dl V) Laail) Lol
Ome e Dl Galady) cuear sag Non-Insulin Dependent Diabetes Mellitus (NIDDM) ¢cls¥) e aainall e
o AL LS Gl Sl 1) A pll B 5sSlal) (ssie g Uyl 35mg o(TrikKalinou et al.,2017) Gsi Les Lale ¢V
e 3Sslall Jalaal) sale] s o oalpud¥) 538 (a8l ) o) daglie dais Liady & of /5 Ay L Calsudy)
S e s ) Al GVl sSle Jashs daglaal) o3a Ladifig (drenitl) daw¥ly 2lly cDLall- Cargll dasY)
b Rl Olsal) iise By5a) a5l dag AN 223 i AL Jalpally T LS cslall ashlaly g
Omedl) Sy Jsall #3all axy ¢(Galicia et al.,2020) sSslall dABU @l ull 4 J QLS cpye i al ddlels
L Loes il 2 Type 1l diabetes dlla 4 ) 3 55Sslall o Un)) Lases Al Cilde Liadll pial (reasiell (aat)l
Ja 8 Aupadll Sl liablas aladiad g caall 8 Sl (gine Janial Syainal) Al o lhapsn)SI) J5lss e L aiiag
OdsadY) aladiad Sy Type | diabetes dlls 3 Wi ((Noble et al.,2011) ) dalye a2 ae Laliy laia) pae
Lol 8ol eduibas 2Vl Jlga) colial) o Lalad) SBY) (e paall Cued 38 3LasSl sV Gans o Cagsaall (e oz Dlal
il i€ Wil «(Kavishankar et al.,2011) Jushall (saall e 2ladia) A dadi el 2l ) 2Lyl 21 cilanyil
Byl Dylas lldg Goapall 138 il Lo Sy i 5 a3l die (Sl el Dlal (sl bl b aniid gd 435500 e Baeas
[(Salehi etal.,2019) dukhll clilall o3 aal (o Janiill g 48580 2ty Alladll SLSHall lali g midiall Lgiaiy gl Lulad) BV

o e Jlad N call e lgle Jsemal) & Lauraceae dlle Y Cinnamon culall o daE as
Cinnamon cassia s Cinnamomum zeylanicum (CZ) olusd) olesi al 8padll 2y Alsie) <ls sasCinnamomum
291760 ole 55 JsY 483l Ciag ~ .(Wang et al.,2020) Cinnamomum aromaticum awl Liad Cag el (CC)
delia g el 8 auls Ut lo Aardieal) cleSid) ST g sanly L) b callall elail man (8 AeSLa (Wil (e 23

16 (<5



dadleall (g a9l (g sl i 8 Laa LG 1 Zingiber officinale Juail s Cinnamomum zeylanicum 48,4

laygag pll S iy aragll Slgally il Slead) (bl £33 dagal) duball Leemilind ) ALYl 138« pial
Kumar et ) ci¥suilly colaslally s gDl Jia Lo Allail) L8LaSll SLSall o 3l e Lilginy Tl saush ciabiass
aihga Zingiber s Zingiberaceae lile ) <iv 8jenall Lndall ililall (e g8 Ginger  Jass)l Wi «(al.,2019
G o gl Dlai Saaall 368l lgatay daala¥) Sagad 8 ALl Qg (e g€ oaalis daxind ol (3)d igin LY
Jon gy Gl o gl adiad) Q) & Juai3l) aladiad o5 LS o(Ma et al.,2021) g3V axhy 53le dad)y ol 5Lk
daas ¢ (pibles lly Jealtall ilgall) Ganall clhlaal) @lls 8 Lo (i) (e e o 5u€ Aldine @yl el W Allal)
GSall elag ¢(pll Jasa g iy Gyl o) Dageal) daegYly il ciliblacaly o(MlaeYly pingl jue) acagll Sleal
oaid b dainall Juasilly 4853l sl Bl (Londofio et al.,2022) wlilgilU ssliadl) 4ailiad ) &Yl ¢yl
Eaantoall (Sl Gaye o Lagia Tuldy Juniilly A5l Sl paldtioal)l il auis ) cand) 138 Ciagy N ol S (ggiane
Agadll dugal) Ailasl) ulaal) any ey slaandl gl 56$ 4 QLS

1Al ) dge — Ll

il clijgas 1-2

Dlae Y1 ISl ysadl 40, A8 Eia (ge Lgsle Jgeanl) 2 WiSter g5 (e S 3a 40 &l 8 derdidl 3l 2 4l
Cllgall anes Cindy Lald Lisea paldl 4 liall gy & ¢ 200-180 o ohis¥) mgliig Ly sedl 3 35
L )dl) e e saad 53al QDAY S5 ¢ A Calad) e 2nls p5ig slal) Joliig BeLaY) 8y539 Bhall A (e Lgasds Cagylall
Al gyl a1 Caags dald)

1 OLSY LGS ela duaatiu) 2-2

Bjke deyass Gl Baley Glaall b lgiia & Aol 24 5ad phuall 3l g liad) e Laas (oSl ey Slaaial
5 5 il an (ol (gashiell dslaall o Jl0 (b Ol 0n g 1 808 ) ) s 0o 85/l SO 3
desanall Clilgn Ll (1 3a) Ciga e Lee GuluSall (il Gy Sl 8 ola s Gigand Lins %5 55Solall Jolaag o122
A e o(gsma s3re sl pladiul adll 3yl e Al asleradll Jolaall (e el 3 S ellag] &3 28 duanidall 520 L)
a1 Gub oo @Sl G Ga SBI S (LSl Al ) 01al degens Jeaal 2B Gaill sa5) S Gis 0 ol
Oball el «(Accu-Chek, Roche, Germany) ggi o Slea mibi pladiuls Sl (uldg all LAl dygll (g a3 8ykad
- Al Agide Ja [3de 250 oo ALK alua AL a2 gl Sl (sgie Ja Y )

LA Al palitiual) juaat 3-2

weli Gsmene o Jgeanll cunde 5 pin ol ) cuakid ¢ ol Goudl (0 (Daall L5 ee) Aisall 83 plae shis B
sad iy DY) aSan ala) Bys0 (B peagy pieall Hladall bl (e il 100 ) izl 5 Ggamnall (30 £ 10 0y las
) bl ana il (s L5l 50 Bha dapn el jaaall 8 Jsladll aung 8 cAdjal) Bha dayus Shell Sles e 24
&b aEll e Sl paliiue Je Jsasll (Whatman Filter No. 1) madips By alasinl ol Jelaall dadai &5 ce 50
Olecal gaad IS @ilghaal) ol S 5 dt phall dags b Laing Olll A0 dalay B aiagy defphe 0.2 Sledll 53S5
-( Sheng et al.,2008 ) iyl 85 Jlgh paliieall i sasasall GLSHal Lllad e Laleal)

16 < 6



Aadall ¢g 090 ¢ (5 5520 i sY Laa i 1 Zingiber officinale d=ai s Cinnamomum zeylanicum 484

el Al paldicall juast 4-2

o oht 10 g 5 Bl lgisld e il 8 ualiall ek dugeaal Blai el Goadl e Juni)l (smane shid

150 H) platials gl Gt @8 cclel 6 80dd Sl ples 3 (Lsie 420 88) ALl el (e o 100 & Gomnsdl

4+ lall dapy & aing Olll Ahhdala ) (B (%10 55 ) dusi Sl Sl paldieall o )35 &5 ¢(capron silica cloth

.(Ugwuja et al.,2010 ) gsul IS cilghadll o2a S5

Auadl) avenali 5-2

t Y gail) e s Al degena JS e dgluiia Cilegane paed (A Glal) pois o

exlall aslynnll Jslaall e Ja) cudael BSu e s skl 8Ll degendl a5 GrOUP | 1Y) desandl 1
o 33 Laga adl) ke e

e>shs5all Jstadll e dal . el dallas ye AuSa olhe 1A Sall 530 e ganall 25 Group 11 A5t degend)l 2
o 53 g odl) 35k e Al

e 83l L ol gl oAbyl LD e 38/ 3le 300 b Lu olaya : Group NI AN e gandl .3

e 53 gy ol Gk e il s (e 48/ ahe 400 cudacl LuSu 3t GrOUP 1V Aad)) degandl) 4

Jeniil) LA e &8/ ale 400 5 A da (e 38/ dhe 300 caskae) LS s : GIOUP V Zusaldl) e sandll .5
e 8l Lagy adll 35k e e IS

5 A alite elac] &5 ¢ (el a) 0 asll o) K5 GLSIN) s e gl asd) 8 Aalal)l Claaliiuall #3 Ty

S Ol el Fluall 8 saaly dejnS odll ik oo adal) caslonadll Jsladl) 5 duaddl 5 488 e mde 5 duaiill (aliices

s dlacdsy Lisad aopaill didee i 5 gie JS1 dpislia) dejal) aaail Aol 3 38y ()9 Clilgadl paes ilS e pane G

N pall (Sl (giene (el s ] paliienal) JalS Jgams lanal Dl sane Ay s G it Bilgs 53 igha ) 4l pals

(Bl &lgs) O aslly (Anail) Chuaia) yde Gaddl) asally (Aall dy) O asdl 3 ddbiad) il sl

tdagaal) duibasl) julaall (e JS)5 Baadg adll pas 6-2

O pdll ciliie a5 Triglycerides (TG) DAl wla,wlal) 5 Total cholesterol (TC) S Jg fad oSl 3855 sl

il Bya IS B ¢ (O asall) dawpaill sydl) Algs 8 Aslilly 0 sl 8 JsY) oiyals Cardiac puncture §ydlae il

f OIS ) led) Ciliae &kl S (geal daala) dlags (B lgndag Wpads 2 5 LS Al aal dojail) Gl agead

ey (9l BRI lgs ddaudsy il Jaaall (e ais el b Cilisal) puagis da 1 el dads A aladiuls aall G

Uy Kit slaall silie aladinl 45 g Jalal ela] cpnd Lsie-18 dayyy dlads ok o5 32 yde Gaad 524 3553 3000

(Triglycerides, RFE s (Cholesterol, REF 30183, LABKIT Barcelona- Spain ) dsilall 4<,40) cilalail

1001311, SPINREACT, Girona- Spain)

rdgibany) dufpal) 7-2

Sl Slbigie 455lae cudi ((SPSS version24) daelaall ashell dilas) dajall malip aladials clibad) (ilasg Ja) &

LSl e sanally A0Sl saalally Apmplal) saalall) Abadl Clegenall 8 AN apndlly MU Jg el S Slgicsss

& o0l JLad) ol b daaa (e Shally (Ao gane JS) dallae IS calie pdine dunuda o SHI 2ay ((dslla)

16 =7



dadleall (g a9l (g sl i 8 Laa LG 1 Zingiber officinale Juail s Cinnamomum zeylanicum 48,4

Tukey 's multiple @blad)l aamie Sg lasly (ANOVA) ool dilas plad) aladiuly Lilaa) duhall )
Standard Deviations (SD) (glaal calyady) + mean Jawgiall  Glusals giball e juail) 23 ¢ (COmparisons test)
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Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
In?ji?t:gn 140.62+5.49 | 134.19+8.41 | 129.22+8.97 | 135374577 | 129.58+7.72 | 0.150
InQJf(t:(tairon 130.11+5.57 | 453.89+35.17 | 443.12+20.42 | 417.23+54.05 | 436.24+40.53 0.134
O day | 124.96+4.80 | 439.60+51.49 | 392.77+13.87 | 452.88+76.37 | 429.16+43.48 0. 273
15" day | 123.2+76.95 | 484.33+33.82 | 302.13+33.24 | 303.79+40.15 | 260.12+37.39 | 0.001**
30" day | 132.55+2.97 | 499.27454.31 | 222.69+26.79 | 289.66+35.60 | 152.73+7.90 | 0.001**
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Tukey multiple comparisons test
Comparative Sig. 95% Confidence Interval
Groups Lower Bound Upper Bound
30" day of G5 vs G2 .000 -306.4293 -186.6507
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G4 vs G2 .000 -169.5053 -49.7267
G4 vs G3 .024 7.0747 126.8533
G3vs G2 .000 -236.4693 -116.6907
G5 vs G2 .000 -185.9596 -62.4524
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15" day of G5 vs G4 252 -105.4256 18.0816
treatment G4 vs G2 007 -142.2876 -18.7804
G4 vs G3 .998 -60.0876 63.4196
G3vs G2 .006 -143.9536 -20.4464
—_ 600 -
% 500 -
-E 400
E W Before Induction
E 300 W gfter Induction
E 200 oth day
% W 15th day
g 100 M 30th day
o
Group | Groupll Group Il Group IV GroupV
The groups
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Ll o3 (8 il lal a5 ¢ p<0. 05 JaY Alan] ANV 53 (grine (318 pe Anadall 530 de sandl) po 4310 Ay S
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Groups Group | Group 11 Group Il Group IV Group V P value
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