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Abstract  

Background: Rheumatoid arthritis (RA) is an autoimmune  
disorder which affects 0.5-1% of the adult population. RA  
affects any age group, including children, but is mostly  
diagnosed between the ages of 40-55 years.  

Aim of Study:  The aim of this investigation is to evaluate  
of anti-rheumatoid arthritis activity of white mulberry, black  
mulberry and turmeric in complete freund's adjuvant induced  
rheumatoid arthritis rats.  

Materials and Methods:  A total of 40 male albino rats  
weighing (140± 10g) were used in this study. Rats were divided  
into 8 group, first group fed on basal diet as a control negative  
group, the second group were injected by 0. 1ml of complete  
fruend's adjuvant and used as a positive control group ,while  

the other groups were fed on basal diets blended with 5-10%  
of the white mulberry, black mulberry, turmeric as powder  

for 28 days.  

Results:  The results showed that turmeric, black mulberry  
and white mulberry record the better results in Erythrocyte  
Sedimentation Rate (ESR), and C reactive protein (CRP) at  
entry, Rheumatoid factor (RF), Anti cyclic citrullinated  
peptide (Anti-CCP) because of its anti-cancer, anti-inflam-
matory, anti-diabetic, and anti-rheumatic properties associated  
with good tolerability and safety.  

Conclusion:  The study recommends the tested medicinal  
plants are useful for healing as well as for curing of human  
diseases because of the presence of phytochemical constituents.  

Key Words: Rheumatoid arthritis – Complete Freund's Adju-
vant – Anti-inflammatory – The medicinal plants  
and Mulberry.  

Introduction  

RHEUMATOID  arthritis (RA) is a chronic in- 
flammatory disease manifesting itself in various  
extra-articular signs and progressive articular dam- 

Correspondence to:  Dr. Sahar O. El-Shafai,  
The Department of Nutrition & Food Science,  
Faculty of Home Economics, Menufia University  

age RA is an autoimmune disorder which affects  
0.5-1% of the adult population [1] .  

More women than men are affected (ratios of  
between 2:1 to 5:1 have been reported) and RA  
affects any age group, including children, but is  

mostly diagnosed between the ages of 40-55 years,  
recent research indicates that. African blacks may  
have a younger age of onset than is the norm in  

western communities [2] .  

In 1987, identified the American Society of  
rheumatic symptoms for seven Romatoydder in or  
to be diagnosed with rheumatoid arthritis that the  
top four of whom have found before for 6 weeks,  
these symptoms are: Morning stiffness, Arthritis  
of 3 or more joint, Arthritis of hand joints, Sym-
metric arthritis, Rheumatoid nodules, Radiographic  
changes [3] .  

Rheumatoid arthritis can be difficult to diagnose  
in its early stages. Doctors have to arrive at diag-
nosis based on your symptoms, a physical exami-
nation and the results of variety of X-rays, scans  
and blood test, Blood tests include: Erythrocyte  
sedimentation rate (ESR), and C reactive protein  
(CRP) at entry, Rheumatoid factor (RF), Anti cyclic  
citrullinated peptide [4] .  

Freund's complete adjuvant is used to induce  
arthritis in animals and shows several clinical and  
histological similarities to human RA. In the present  
study, a single injection of Freund's complete adj-
uvant at the subplantar surface was capable of pro-
ducing pronounced arthritis in the paws and ankles  
of animals [5] . Freund's complete adjuvant (F CA)  
(a suspension of heat-killed Mycobacterium tuber-
culosis in mineral oil; Sigma Aldrich, USA) [6] .  
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Berries represent a variety of small fruits char-
acterized by the red, purple, and blue color. The  

most common berries are: Blueberry, bilberry,  
cranberry, blackberry, raspberry, black, white or  

red currant and strawberry. Minor berries include:  

lingonberry, cloudberry, elderberry, honeyberry,  

whortleberry, and chokeberry [7] .  

Mulberry is a rich source of such phytochemi-
cals, in particular anthocyanins and flavonols.  
Concentrations in berries will be influenced by  
many factors including environmental conditions,  
degree of ripeness, cultivar, cultivation site, process-
ing and storage of the fruit [8] .  

Mulberry is likely due to the presence of poly-
phenols with known antioxidant and anti-inflam-
matory effects, such as anthocyanins and/or phe-
nolic acids [9] .  

Recently, mulberry fruit has been recognized  

to possess a variety of biological effects sush as  
antidiabetic, antioxidant, anti-inflammatory and  
anti-hyper lipidemic activities [1] .  

Curcumin is a constituent of the rhizome of  
turmeric (Curcuma longa, Linn) with anti-infla-
mmatory activity Patients in each group showed  

significant improvement from baseline in morning  

stiffness, walking time and joint swelling. Although  

the authors indicate 'convincing evidence of the  

anti-rheumatic activity of curcumin', no compari-
sons were reported between the curcumin and  

phenylbutazone groups [11] .  

Turmeric, the active constituent of Curcuma  

longa, L. (family Zingiberaceae), has gained incre-
asing interest because of its anti-cancer, anti-infl-
ammatory, anti-diabetic, and anti-rheumatic prop-
erties associated with good tolerability and safety  

[12] .  

Turmeric powder is approximately 60-70%  
carbohydrates, 6-13% water, 6-8% protein, 5-10%  

fat, 3-7% dietary minerals, 3-7% essential oils, 2- 
7% dietary fiber, and 1-6% curcuminoids, Phyto-
chemical components of turmeric include diaryl-
heptanoids, which occur from numerous curcumin-
oids, such as curcumin, demethoxycurcumin, and  

bisdemethoxycurcumin [12] .  

Patients and Methods  

White mulberry (Morus alba), Black mulberry  
(Morus nigra) and Curcuim was obtained from  

local market, Menuofia Governorate, Egypt.  

Materials were purchased during the month of  

April and the experiment was conducted in the  

period from October-December (2016).  

Complete fruend's adjuvant Was obtained from  

In vivo Gen San Diego, CA 92121-USA. Which  
were purchased in July 2016.  

Rats:  
A total of 40 adult normal male albino rats  

Sprague Dawley strain weighing 140 ± 10g were  
obtained from Vaccine and Immunity Organization,  

Ministry of Health, Helwan Farm, Cairo, Egypt.  

Biological investigation:  
All biological experiments were done at the  

Research Institute of Ophthalmology, Medical  
Analysis Department, Giza, Egypt. All rats were  

fed on basal diet prepared according to [14]  for7  
consecutive days. The basal diet was prepared  

according to [14] . The ingredients of the basal diet  
(g/100g diet) Casein 12, Sunflower oil 10.0, Min-
eral mixture 4, Vitamins mixture 1, Fibers (cellu-
lose) 4, Sugar (sucrose) 10, DL-Methionine 0.3,  

Choline chloride 0.2, Corn star 56.55. Vitamin  

composition of diets prepared according [15] .  

Preparation of extraction plant material:  

A commercially available white mulberry  
(Morus alba), Black (Morus nigra) mulberry fruit  

and curcium was purchased from local market in  

Shebin El-Kom governorate. The dried pulp of the  
fruit (Morus alba), and Black mulberry (Morus  

nigra) fruit and curcium was ground in apulveriser.  
The moisture was determined according to the  
method recommended by [16]  using air oven at  
100-102ºC for about 3 hours.  

Experimental designs:  
Rats (n=40 rats) were housed in wire cages in  

a room maintained at 25+2ºC and kept under normal  

healthy conditions. Ast group is the healthy rats  
group not infected by complete fruend's adjuvant  

and represented the –ve control group and feed on  
basal diet. Rheumatoid Arthritis was induced in  

normal healthy male albino rats by intraperitoneal  

injection of 0.1ml of complete fruend's adjuvant  

mg/kg body weight according to the method de-
scribed by [6] . One week after the injection of a  

complete fruend's adjuvant, fasting blood samples  
were obtained by retroobital method for estimating  

fasting. After this adaptation period, rats are divided  

into 8 groups, each group which consists of 5 rats  
as follows: Group (1): Rats fed on basal diet as a  
control negative group (not infected). Group (2):  

Rats will injected by 0.1ml of complete fruend's  

adjuvant and used as a positive control group  



Sahar O. El-Shafai, et al. 3717  

(infected rheumatoid arthritis group). Treated group:  

Group (3): A group infected rheumatoid arthritis  
was fed on 5% of white mulberry powder/Kg diet.  

Group (4): A group infected rheumatoid arthritis  
was fed on 10% of white mulberry powder/Kg  
diet. Group (5): A group infected rheumatoid ar-
thritis was fed on 5% of black mulberry powder/Kg  
diet. Group (6): A group infected rheumatoid ar-
thritis was fed on 10% of black mulberry pow-
der/Kg diet. Group (7): A group infected rheumatoid  
arthritis was fed on 5% of turmeric powder/Kg  
diet. Group (8): A group infected rheumatoid ar-
thritis was fed on 10% of turmeric powder/Kg diet.  

The experiment will take 28 days, at the end of  

the experimental period each rat weight separately  

then, rats are slaughtered and collect blood samples.  
Blood samples were centrifuged at (4000 rpm) for  
ten minute to separate blood serum, then kept in  

deep freezer till using. Biological evaluations of  
the different diets were carried out by determination  

of body weight gain % (BWG), food efficiency  
ratio (FIR) according to [17] .  

Biochemical Analysis:  

laboratory tests:  

The erythrocyte sedimentation rate (ESR), C-
reactive protein, complete blood count (CBC),  
Rheumatoid factor (RF), Anti-citrullinated protein  

antibodies (ACPAs).  

Statistical analysis:  
The data were analyzed using a completely  

randomized factorial design [18]  when a significant  
main effect was detected; the means were separated  

with the Student-Newman-Keuls Test. Differences  

between treatments of (p≤0.05) were considered  
significant using Costat Program. Biological results  
were analyzed by one way ANOVA.  

Results  

Table (1) represents the effect of feeding white  

mulberry, black mulberry and turmeric powder on  
Erythrocyte Sedimentation Rate (ESR) levels on  

Rheumatoid Arthritis rats. It is clear to note that  

the negative control ESR was (11.4mm/hr) and  

positive control ESR was (28.62mm/hr) while the  
ESR of group (4) increased gradually when com-
pared to positive control, the values were 28.86  
mm/hr. while the values decreased in groups 3, 5,  
6, 7 and 8 compared with that of control positive,  

it was17.92, 27.48, 22.86, 22.54 and 24.5mm/hr,  
respectively. Treatment with white mulberry, black  
mulberry and turmeric decreased level of ESR  

suggest that anti-arthritic activity of white mulberry,  

black mulberry and turmeric probably mediated  
by immune-suppressant mechanism treatment with  

white mulberry, black mulberry and turmeric sig-
nificantly (p≤0.05) reduced serum ESR as com-
pared to arthritic control group [19] .  

Table (1): Effect of adding white mulberry ,black mulberry  

and turmeric as powder with different levels on  

(ESR) Erythrocyte Sedimentation Rate levels on  
Rheumatoid Arthritis rats.  

Groups  ESR mm/hr  

Group 1 (Control–)  11.4±0.422f  
Group 2 (Control+)  28.62±0.3962a 

 

Group 3 (5%) White mulberry  17.92±0.683 e  

Group 4 (10%) White mulberry  28.86±0.6107a 
 

Group 5 (5%) Black mulberry  27.48±0.4147b 
 

Group 6 (10%) Black mulberry  22.86±0.74d 
 

Group 7 (5%) Turmeric  22.54±0.947d 
 

Group 8 (10%) Turmeric  24.5±0.4c 
 

LSD  0.7829  

- Data presented as mean ±  SE (n=8 groups). Significantly different  
from control and significantly different compared with RA groups  

using one-way ANOVA followed by the Duncan test.  

Table (2) showed the effect of white, black  

mulberry and turmeric feeding on Rheumatoid  
factor (RF) levels on Rheumatoid Arthritis rats  

The mean levels of negative and positive controls  
presented the mean values were 5.38 and 9.9 IU/L  
respectively, But the mean values of Group (6)  
showed 4.58IU/L respectively, which are decreased  

compared to that of negative control. While the  
RF of groups (3,4,5,7 and 8) increased gradually  

when compared to negative control, the values  

were 9.06, 8.2, 8.36, 8.68 IU/L and 8.82IU/L. RF  
autoantibody such as IgM and IgA are the key  

pathogenic markers triggered against Fc fragment  

of IgG and citrullinated peptides in arthritis due  

to progressive joint destruction [20] . In the present  
study, treatment in arthritic rats significantly re-
duced level of serum RF and exhibits anti-arthritic  

activity probably mediated by suppressing gener-
ation of autoantibody towards Fc fragments and  

protecting cartilage degradation [19] .  

Table (2): Effect of adding white mulberry, black mulberry  

and turmeric as powder with different levels on  

(RF) Rheumatoid factor levels on Rheumatoid  
arthritis rats.  

Groups  RF (IU/L)  

Group 1 (Control–)  5.38±0.396c 
 

Group 2 (Control+)  9.9± 1.431 a 
 

Group 3 (5%) White mulberry  9.06±0.7536b 
 

Group 4 (10%) White mulberry  8.2±0.234b 
 

Group 5 (5%) Black mulberry  8.36±0.270b 
 

Group 6 (10%) Black mulberry  4.58±0.601 c  

Group 7 (5%) Turmeric  8.68±0.576 ab  

Group 8 (10%) Turmeric  8.82±0.756 ab  

LSD  0.9299  

- Data presented as mean ±  SE (n=8 groups). Significantly different  
from control and significantly different compared with RA groups  

using one-way ANOVA followed by the Duncan test.  
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Table (3) illustrated the effect of white, black  
mulberry and turmeric feeding on C-Reactive  
Protein (CRB) levels on Rheumatoid Arthritis rats  

negative and positive controls showed scores 4.24  
and 12.36mg/L, r. However groups 3, 4 presented,  

6.32mg/L, respectively, while the lowest value  
recorded for groups 7, 8 presented 4.24mg/L, with  

significant difference which are increased compared  

to the negative control and decreased compared  

to the positive control. CRP were significantly  
elevated in the serum of arthritic control group as  

compared to normal control group CRP in serum  

was significantly (p≤0.01) reduced by treatment  
[19] .  

Table (3): Effect of adding white mulberry, black mulberry  

and turmeric as powder with different levels on  

(CRB) C-Reactive Protein levels on Rheumatoid  

Arthritis rats.  

Groups  CRB (mg/L)  

Group 1 (Control–)  4.24±0.167c 
 

Group 2 (Control+)  12.36±0.41 a  
Group 3 (5%) White mulberry  6.32±0.311b  
Group 4 (10%) White mulberry  6.32±0.342b  
Group 5 (5%) Black mulberry  4.54±0.7197c  
Group 6 (10%) Black mulberry  4.4±0.4949 c 

 

Group 7 (5%) Turmeric  4.24±0.4037 c 
 

Group 8 (10%) Turmeric  4.24±0.397c 
 

LSD  0.557  

- Data presented as mean ±  SE (n=8 groups). Significantly different  
from control and significantly different compared with RA groups  

using one-way ANOVA followed by the Duncan test.  

Table (4) represents the effect of white, black  

mulberry and turmeric feeding on Cyclic citrulli-
nated peptide antibody (Anti-CCP) levels on Rheu-
matoid arthritis rats. It is clear to note that the  

control negative was 5.34 and control positive  

was 24.36, while the (Anti-CCP) of groups 3, 6,  

7 and 8 was decreased gradually as compared to  
positive control the values were 16.32, 10.66, 9.96  

and 12.16U/mL respectively, while the (Anti-CCP)  

of groups 4 and 5 was increased gradually as com-
pared to positive control, the values were 29.72  
and 33.8U/ml respectively. In the mouse model,  
induced higher anti-CCP antibody levels, anti-
citrullinated protein/peptide antibodies (ACPAs)  
were reported to be highly specific in the diagnosis  
of RA [21] . Detection systems for anti-cyclic cit-
rullinated peptide (CCP) antibodies have been  
improved, and the sensitivity and specificity of  

anti-CCP antibodies in the diagnosis of RA are  

60%-80% and 95%-98%, respectively [22] . Impor-
tantly, anti-CCP antibodies are detected several  

years before joint inflammation is observed, Due  

to the high specificity of anti-citrullinated pro- 

tein/peptide antibodies (ACPAs) in RA, their role  
in the pathogenesis of RA has become the focus  

of active investigation [23] .  

Table (4): Effect of adding white mulberry, black mulberry  

and turmeric as powder with different levels on  

(Anti-CCP) Anti-Cyclic citrullinated peptide anti-
body levels on Rheumatoid Arthritis rats.  

Groups  Anti-CCP (U/mL)  

Group 1 (Control–)  5.34±0.456f  
Group 2 (Control+)  24.36±0.415 c 

 

Group 3 (5%) White mulberry  16.32±0.238 d  
Group 4 (10%) White mulberry  29.72±0.5403b  
Group 5 (5%) Black mulberry  33.8±3.346a 

 

Group 6 (10%) Black mulberry  10.66± 1.415 e  
Group 7 (5%) Turmeric  9.96±2.609e 

 

Group 8 (10%) Turmeric  12.16±0.5549e  

LSD  2.089  

- Data presented as mean ±  SE (n=8 groups). Significantly different  
from control and significantly different compared with RA groups  

using one-way ANOVA followed by the Duncan test.  

Table (5) showed the effect of white mulberry,  

black mulberry and turmeric as powder feeding  
on Complete Blood Count (CCP) levels on Rheu-
matoid Arthritis rats. The levels of negative and  
positive controls hemoglobin were 14.04 and 12.2  
mg/dl, respectively. While the values of groups  
3,4,7 and 8 were 12.82,12.52,13.56 and 13.02mg/dl,  
respectively, which are statistically higher than  

that of control positive. While the values of groups  

5 and 6 were 11.96 and 11.28mg/dl which are  

statistically lower compared to control positive.  
Hb increased significantly (p≤0.05) in rheumatoid  
arthritis control treated rats as compared to positive  

control group indicating a stimulation of immune  
response towards FCA in arthritic rats [19] .  

In case of red cell the values of negative and  
positive control were 4.86 and 4.24mg/dl, respec-
tively. But the values of all treated except groups  

5 and 6 compared to positive control group the  
mean values were 4.38, 4.28mg/dl. That explains  
the stimulation of immune response towards FCA  
in arthritic rats [19] .  

The values of haematocrit of both negative and  
positive control were 41.04 and 35.92mg/dl respec-
tively. While haematocrit of groups 5 and 6 de-
creased compared to that of positive control, the  
values were 35.86 and 35.3mg/dl respectively, but  
haematocrit of groups 3,4,7 and 8 was higher to  
positive control. (increase in the hematocrit com-
pared to the positive control. A significant (p≤0.05)  
decrease in mean corpuscular volume was observed  

in the FCA-treated animals compared with the  
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negative control. A significant (p≤0.05) increase  
in mean corpuscular volume (MCV) was observed  

following methotrexate treatment as compared to  

positive control [23] .  

White cell values of negative and positive  

controls were 10.37 and 4.2, respectively. WBC  

decreased in arthritic positive control rats as com-
pared to normal control group indicating a stimu- 

lation of immune response towards FCA in rheu-
matoid arthritis rats [19] . While the levels of groups  
5 and 6 were 11.274 and 12.67mg/dl, respectively  

which are statistically increased compared to that  

of positive control. Mean WBC count and platelet  

count significantly (p≤0.05) declined in animals  
treated. A significant improvement in the hemato-
logical profile was also observed in rats treated  

with curcumin [24] .  

Table (5): Effect of adding white mulberry, black mulberry and turmeric as powder with different levels  

on (CCP) Complete blood cell levels on Rheumatoid artithrits.  

Groups  
Hemoglobin  

(mg/dl)  
Red Cell  
(mg/dl)  

Haematocrit  
(mg/dl)  

White Cell  
(mg/dl)  

Group 1 (Control-)  14.04±0.207a  4.86±0.114a  41.04±0.364a  10.37±0. 120bc  

Group 2 (Control+)  12.2±0.316e  4.28±0.178b 
 35.92±0.192f 

 4.2±0.079e  

Group 3 (5%) White mulberry  12.82±0.130cd  4.66±0.151 a 
 37.48±0.207d  6.47±0.120d  

Group 4 (10%) White mulberry  12.52±0.1303 d  4.62±0.130a 
 37.42±0.286e  8.7±  0.0790 c 

 

Group 5 (5%) Black mulberry  11.96±0.270e  4.3 8±0.178b 
 35.86±0.407f  11 .274±0.079ab  

Group 6 (10%) Black mulberry  11.28±0.130f  4.24±0.260b 
 35.3±0.212g 

 12.67±0.0836a  

Group 7 (5%) Turmeric  13.56±0.3507b  4.82±0.130a 
 39.62±0.319b  10.22±0. 130bc  

Group 8 (10%) Turmeric  13.02±0.258 c 
 4.7±0.212a 

 38.74±0.16 c 
 8.19±3.937cd  

LSD  0.3079  0.226  0.3623  1.797  

- Data presented as mean ±  SE (n=8 groups). Significantly different from control and significantly different compared  

with RA groups using one-way ANOVA followed by the Duncan test.  

Discussion  

RA is a chronic (long-term) disease that causes  
inflammation sometimes can affect organs as well,  

for instance, the eyes or lungs [25] .  

RA is a highly disabling disease of which un-
treated patients show about 50% disability in two  

years and three years of morbidity is 70% [26] .  

Mulberry fruits are rich in phenolic compounds,  
including flavonols and phenolic acids, as well as  
anthocyanins, particularly in the case of dark fruits,  

The total phenolic contain in fruits ranged from  

7.7 to 11.2mg GAE/g dw, and flavonols from 0.07  
to 0.51mg/g dw. Moreover, the high amount of  

alkaloids (660mg/100g) was found in fresh fruits  

The antioxidant capacity of dark fruits is significant,  

while mean values ranged from 3.84mg Trolox/g  

dw to 20.73mg Trolox/g dw for ABTS and from  
3.62mg Trolox/g dw to 12.91mg Trolox/g dw [27] .  

Morus nigra contain high levels of anthocyanins,  
which give black raspberries their rich, dark color.  
Anthocyanins work as antioxidants to help fight  

free radical damage in the body. The anthocyanin  
level of black raspberries is 214-589mg/100g [28] .  

The Morus nigra fruits contain rich flavonoids  

and two kinds of anthocyanins (C3G and C3R).  
TF may be a multi-target-directed drug with anti-
inflammatory and anti-nociceptive effects. These  

effects might correlate to its inhibitory activities  
of pro-inflammatory cytokines. TF is non-cytotoxic  
at relevant concentrations. These findings suggest  

that the black mulberry fruits are a valuable source  

of flavonoids and a natural antioxidant with no  
toxic side effects. Thus, the fruits are an alternative  

treatment for inflammatory and nociceptive diseases  

[29] .  

Increasing evidence suggests that berry fruit  

consumption has a significant potential in the  

prevention and treatment of most risk factors as-
sociated with metabolic syndrome and its cardio-
vascular complications in the human population.  
This is likely due to the presence of polyphenols  

with known antioxidant and anti-inflammatory  

effects, such as anthocyanins and/or phenolic acids  
[8] .  

Curcumin was compared to phenylbutazone in  

patients with rheumatoid arthritis. Curcumin was  

given at 1200mg daily was effective in improving  

joint swelling, morning stiffness, and walking time.  



3720 Evaluation of Anti-Rheumatoid Arthritis Activity of White, Black Mulberry & Turmeric  

Although phenylbutazone provided an even greater  
benefit dosages [13] .  

This current study showed that the best result  
were in group 7,8 (5%,10%) Turmeric which indi-
cated no sign of regression of damaged joints,  
followed by 10% black mulberry (group 6) then  

5%black mulberry (group 5) which showed im-
provement reaching up to 90%, 85% respectively,  

while 10% white mulberry showed slight improve-
ment about 65% then 5% white mulberry that sho-
wed improvement 45%. These results agree with  
[19] .  

Turmeric powder is approximately 1-6% cur-
cuminoids, Phytochemical components of turmeric  
include diarylheptanoids, which occur from numer-
ous curcuminoids, such as curcumin, demethoxy-
curcumin, and bisdemethoxycurcumin [13] .  

According to a study published in the “Journal  
of Medicinal Food”, mulberry is an excellent source  
of C3G, traditionally used for treating inflammatory  
conditions such as rheumatoid arthritis. During  

this animal research, mulberry fruit extract provided  

anti-inflammatory benefits for arthritic rats [30] .  

Conclusion:  
We have shown that:  Rats injected by 0.1ml of  

complete fruend's adjuvant and used as a positive  

control group produced a definite edema within a  

few hours with progressive arthritis by the 9 th  day  
after inoculation. All the treatments were initiated  

from the 10 th  day and continued till the 45 th  day  
[24] .  

And Elevation in the levels of ESR, CRB, Ant-
CCP, RF, CCB, In addition, RA treatment with  
white mulberry, black mulberry and turmeric as  
powder induced significant in (ESR) Erythrocyte  

Sedimentation Rate, (RF) Rheumatoid factor,  
(CRB) C-Reactive Protein, (Anti-CCP) Anti-Cyclic  

citrullinated peptide antibody, (CCP) Complete  
blood cell the best result were in groups (7,8).  

Followed by group (6) compared with group (2).  
The study recommends the tested medicinal plants  
are useful for healing as well as for curing of  

human diseases because of the presence of phyto-
chemical constituents.  

Recommendations:  
1- The results showed that the use of black berries  

and turmeric has a markedly significantly eff-
ect for reducing the incidence of rheumatoid  

symptoms as appeared in 2-X-ray photo which  

showed that black berries and turmeric powder.  

2- So we recommended using them in different  
forms, whether in food or drinks to delay or  

reduce the incidence of rheumatoid risk.  

3- We also recommended using black berries and  
turmeric with pharmacotherapy to increase the  

delay incidence of rheumatoid risk.  

4- Use The Mediterranean-type diet is characterized  

by less red meat and more fish, in add-ition to  

an abundance of plant food (fruits, vegetables,  
wholegrain cereals, nuts, and legu-mes), olive  

oil as the principal source of fat.  
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