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1. Flow diagram of study selection procedure, numerical data about 
the inclusion and exclusion protocol. 

 
   

 

Figure S1. Flow diagram of study selection procedure, numerical data about the 
inclusion and exclusion protocol. 
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2. Detailed characteristics of all included studies. 
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). 
C
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i.p. injection w
ith freshly prepared solution of 
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i.p. injection w
ith a freshly prepared solution 

of alloxan m
onohydrate in norm

al saline at a 
dose

of150
m

g/kg
ofBW

i.p. injection w
ith STZ in citrate buffer  

(pH
 =4.5) at a dose of 100 m

g/kg BW
. 

 

.p. injection w
ith a freshly prepared solution 

of alloxan m
onohydrate in norm

al saline at a 
dose

of150
m

g/kg
ofBW

.p. injection w
ith freshly prepared solution of 

alloxan m
onohydrate in norm

al saline at a 
dose of 150 m

g/kg BW
. 

i.p. injection w
ith freshly prepared solution of 

alloxan m
onohydrate in norm

al saline at a 
dose 

of 150 m
g kg−1 BW

. 

D
iabetes  

induction 

48 M
ale albino W

istar 
rats (170–200 g BW

) 

30 M
ale albino W

istar 
rats of 170–200 g BW

s 

M
ale 

adult albino W
istar 

rats, 12 w
ks old, BW

 
180– 

42 M
ale albino W

istar 
rats of 170–200 g BW

 

M
ale albino W

istar rats 
(BW

, 170-200 g) 

30 M
ale albino W

istar 
rats (170 to 200g each), 

aged 48 ± 2 h, 

54 M
ale albino W

istar 
rats, w

ith BW
 of 180 to 

200
g

42 M
ale albino W

istar 
rats, body w

eight of 180 
to 200 g. 

36 M
ale albino W

istar 
rats 170–200 g BW

 

A
nim

als m
odel 

glycaem
ia levels and insulinaem

ia, activity of 
hexokinase, G

lucose-6-phosphate 
dehydrogenase and glycogen content in liver, 

levels of glucose-6-phosphatase and fructose-1,6-
bisphosphatase. 

glycaem
ia, insulinaem

ia, renal m
arkers including 

urea, creatinine and uric acid, lipid peroxidation 
m

arkers including TBA
RS and hydroperoxides 

and antioxidant enzym
es SO

D
, C

A
T, G

Px and 
G

ST
activities

in
kidney

lipid profile, lipoprotein changes and fatty acid 
com

position, TC
,TG

, FFA
, The ratio betw

een 
H

M
G

-C
oA

 and m
evalonate in hepatic tissue as 

an
index

ofthe
activity

ofH
M

G
-C

oA
reductase

G
lycaem

ia, O
G

TT, insulinaem
ia, TBA

RS, M
D

A
, 

and H
ydroperoxides,SO

D
, G

Px, and C
A

T 
activities 

glycaem
ia, insulinaem

ia, O
G

TT and lasm
a/tissue 

glycoproteins, hexosam
ine, sialic acid, and 

fucose.

glycaem
ia, insulinaem

ia, lipid peroxidation, 
reduced glutathione content and activities of 

C
A

T, SO
D

, G
Px, and G

ST. 

glycaem
ia, insulinaem

ia, lipid peroxidation, 
reduced glutathione content and activities of 

C
A

T,SO
D

,G
Px,and

G
ST.

glycaem
ia, serum

 and tissue lipids, hexokinase, 
glucose-6-phosphatase, TBA

RS, hydroperoxides, 
and glutathione 

G
lycaem

ia, Insulinaem
ia, T 

BA
RS and hydroperoxides in plasm

a, G
SH

, 
V

itam
ins C

 and E 

O
utcom

es 

y
injection, anim

als w
ith 

fasting glycaem
ia above 

250 m
g/dl w

ere 
considered as diabetic 

and included in the 

A
s above. 

A
s above. 

A
s above. 

A
s above. 

A
fter 12 w

ks, m
ale rats 

w
eighing above 

150 g w
ere selected for 

screening in the N
ID

D
M

 
m

odel. 

A
s above. 

A
s above. 

Rats w
ith 

that exhibited glycosuria 
and hyperglycem

ia (i.e. 
glycaem

ia concentration 
200–300 m

g dl 1) w
ere 

taken
forthe

experim
ent.

N
otes 



4 
 

Poonam
 

2013 
 

M
ham

m
ady 

2012 
  

M
ahm

oud 
2017 

 

K
ar 2003 

 

Fernandes 
2007 

 

El Batran 
2006 

 

A
tila 2015 

 

M
om

ordica charantia (M
C

) 

Study 
identifier 

[references] 

i.p.injection 
w

ith streptozotocin. 
(50 m

g kg
-1) freshly prepared in 

0.1M
 sodium

 citrate buffer. 

i.p. injection of a single dose of 100 m
g/kg 

BW
 alloxan m

onohydrate  dissolved in 
citrate buffer at pH

 4.5. 

i.p. injection of a single dose of 
freshly prepared STZ (45 m

g/kg) in citrate 
buffer (0.09 M

, pH
 

4.8) 

i.p. injection of alloxan m
onohydrate 

to overnight fasted anim
als 

at a dose of 100 m
g/kg BW

 by partially 
destroying pancreatic beta cells. 

s.c., injection of alloxan m
onohydrate (100 
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g/kg) in acetate 

buffer (pH
 4.5). 

 

i.p.  injection of 150 m
g/kg of 
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 aqueous solution of alloxan 

i.p. injection w
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W
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A
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albino rats (w
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ith fasting blood 
glucose 11–20m
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considered diabetic used for the 
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ent. 

Rats w
ith the glycaem

ia level  
greater than 150m

g/dL w
ere 

considered diabetic, rats w
ith 

glycaem
ia over 250m

g/dL w
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considered as  post-prandial 
hyperglycaem
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Steady diabetes w
as 

confirm
ed noting urine sugar 

regularly and then m
easuring 

glycaem
ia values before 

starting
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experim
ent
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s of fasting blood glucose 
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350m
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g/dL after the 5 days 
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 injection w
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3. Distribution of the analyzed parameters in meta-analysis. 

 
Table S1. Distribution of analysed parameters in meta-analysis. 

Plant 
 Physiological efficacy parameters Oxidative stress parameters 

Gymnema 
montanum 

vs control vs drug vs control vs drug 
glycemia ↓  

insulinemia ↑ 
 body weight ↑  

food intake↓ 

glycemia↓ 
insulinemia↓ 

body weight ↔ 
 food intake ↓ 

TBARS ↓ 
hydroperoxides ↓ 

TBARS ↓ 
hydroperoxides 

↓ 

Momordica 
charantia 

vs. control 
 

glycemia ↓  
insulinemia ↑ 

body weight ↔ 
 glucose uptake by diaphragm ↑ 

No parameters analyzed ∅ 

Moringa 
 oleifera 

vs. control 
 

glycemia ↓ 
insulinemia ↔  
body weight ↑ 

vs. control 
 

SOD ↓ 
 CAT ↑ 
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5. Detailed results of meta-analysis of physiological parameters 

5.1. Gymnema montanum analysis results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S2. Results of meta-analysis of physiological parameters for Gymnema montanum extract: 
A) Glycemia, B) Insulinemia, C) Change in Body weight, D) Food intake. 
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5.2. Gymnema montanum vs. Glibenclamide analysis results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. Results of meta-analysis of physiological parameters for Gymnema montanum extract comparison 
with Glybenclamide: A) Glycemia, B) Insulinemia, C) Change in Body weight, D) Food intake. 
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5.3. Momordica charantia analysis results. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S4. Results of meta-analysis of physiological parameters for Momordica 
charantia extracts: A) Changes in Glycemia, B) Changes in Insulinemia, C) Changes in 
Body weight, D) Glucose uptake by the diaphragm. 
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5.4. Moringa oleifera analysis results. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S5. Results of meta-analysis of physiological parameters for Moringa oleifera 
extracts:  
A) Changes in Glycemia, B) Changes in Insulinemia, C) Changes in Body weight. 
 

 

 

 

 

 



11 
 

6. Detailed results of meta-analysis of Oxidative status parameters: 
 
6.1. Gymnema montanum analysis results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S6. Results of meta-analysis of oxidative status parameters for Gymnema 
montanum extracts: A) Change in TBARS level, B) Change in Hydroperoxides level. 
 

6.2. Gymnema montanum vs. Glibenclamide analysis results. 

 

 

 

 

 

 

 

Figure S7. Results of meta-analysis of oxidative status parameters for Gymnema 
montanum extracts in comparison with Glibenclamide: A) Changes in TBARS level, 
B) Changes in Hydroperoxides level. 
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6.4. Moringa oleifera analysis results. 

 

 

 

 

 

 

 
 
 
 
 
 

Figure S8.  Results of meta-analysis of oxidative status parameters for Moringa oleifera 
extracts: A) Changes in CAT activity, B) Changes in SOD activity. 
 


