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ABSTRACT 
Nanotechnology in the treatment of diseases is considered 
one of the prominent techniques for obtaining safe and ef-
fective medicines and treatments at the same time. The aim 
of the research is to know the synergistic therapeutic effect 
of liponanocortisone in improving arthritis in rats. Fifteen rats 
were used in this experiment, divided into three groups (five 
rats per group), the first group was injected with Normal Sa-
line (as a control group), the second group induced arthritis, it 
was injected with FIA for a week, the third group, after a week 
elapsed for the development of arthritis, this was injected The 
group took liponanocortisone for a week as well. The results of 
the current study showed significant changes in the percentage 
of lymphocytes, monocytes and platelets in the third group, 
compared with the control group and the arthritis group. This 
study revealed that patients with joint pain who develop arthri-
tis show a change in cellular immune parameters that appear in 
the periphery, starting with a decrease in lymphocytes with an 
increase in the percentage of monocytes and platelets, mean-
ing that there is a synergistic association between monocytes 
and Platelets leading to arthritis. The current study also indi-
cated the efficiency of the therapeutic compound in inhibiting 
this association between monocytes and platelets by disabling 
this association and raising the percentage of lymphocytes and 
increasing their association with platelets to act as an anti-ar-
thritis. 
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INTRODUCTION 
Inflammatory arthritis (IA) includes chronic dis-

orders including rheumatoid arthritis (RA), psoriatic 
arthritis (PsA), ankylosing spondylitis (AS), and oth-
ers (SpA). IA is defined by joint inflammation caused 
by the immune system and inflammatory cytokine 
networks. When activated, innate lymphocytes like 
innate-like lymphocytes (ILLs) with T or B cell recep-
tors and innate lymphoid cells (ILCs) start immune 
responses to selfantigens and make a lot of cytokines 
quickly. IA is caused by ILLs and ILCs releasing TNF-
, IFN-, Th2-related cytokines (IL-4, IL-9, IL-10, and 
IL13), IL-17A, IL-22, and GM-CSF (1). RA causes in-
flammation in the joints, cartilage damage caused by 
osteoclasts, and bone loss in the area. It usually affects 
the limbs first. ACPA and RF autoantibodies are found 
in the blood of almost two-thirds of RA patients, and 
their joints are inflamed (2). RA affects 0.5% of ev-
eryone else and 1% of Europeans and Americans (3). 
RA affects women three times as much as men (4). 
NSAIDs, steroids, and DMARDs are used to treat RA 
(5). Glucocorticoids (GCs) are well-known medicines 
used to treat RA and other diseases that cause inflam-
mation. GCs are poisonous and have a number of bad 
effects, both short-term and long-term (6). RA thera-
py aims to reduce pain, inflammation, and joint func-
tion. Maintaining productive and active life requires 
early diagnosis and treatment before irreparable joint 
deterioration. New drugs or treatment techniques 
may overcome these restrictions. Nanoparticles (NPs) 
are the finest new treatment strategy (7). RA therapy 
has used liposomes, polymer nanoparticles, albumin 
nanoparticles, membrane nanoparticles, dendrimers, 
and gold nanoparticles. They may stabilise and length-
en medication half-lives and deliver a medicament to 
inflamed joints (8). Inflammatory cytokines leak sy-
novium vasculature, matching the increased perme-
ability and retention (EPR) effect in solid tumours, 
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allowing them to target (9). Many cancers (10) and 
inflammatory illnesses have leaky arteries. Endothe-
lial cell gaps vary by illness but are within a particular 
range (11). Nanocarriers’ physicochemical features 
enable passive targeting via leaky vasculature to sick 
locations. These connections should be explained. 
Long-circulating liposomes reduce GC toxicity. LCLs 
may passively collect in inflamed tissues by exploiting 
leaky vasculature and inflammatory cell sequestration 
(ELVIS phenomenon) (12). LCLs may preferentially 
accumulate in inflamed areas, reducing systemic tox-
icity and improving inflammatory disorders like RA 
(13). The purpose of this research is to identify a ther-
apy for arthritis that reduces or eliminates joint pain 
and inflammation while simultaneously enhancing or 
preserving joint function. This will be accomplished 
by analysing a number of haematological factors. 

MATERIAL AND METHODS

Preparation of bovine collagen II(CII) 
emulsion with IFA 

Overnight at 4°C, 0.00875g of bovine type II col-
lagen was dissolved in 0.05 M acetic acid (4.375 ml) 
using a magnetic stirrer, and the collagen was trans-
formed. Emulsified Freund’s incomplete adjuvant and 
bovine type II collagen acetic acid solutions were used 
as a 1: 1 mixture. Collagen emulsion (0.2 ml) was in-
jected subcutaneously into the plantar area of the rats’ 
left hind paw (14). 

Synthesis of Nanogold (AuNGS) 
A 10.0 mM stock solution of gold (III) ions was cre-

ated by dissolving 1.0 g HAuCl4.3H2O in 250 mL of 
distilled water, which resulted in a different manufac-
turing process (that can be kept for years if stored in a 
brown bottle). Therefore, dilute the 25 mL stock to a fi-
nal volume of 250 mL to achieve the required 1.0 mM 
stock concentration for the experiment. To make gold 
nanoparticles, an aqueous HAuCl4 solution was added 
to a NaOH-containing PEG solution of different molec-
ular weights. Procedure: in an Erlenmeyer glass, combine 
95 mL of deionized water, 600 L of PEG200, and 900 L 
of NaOH 1%; heat to 50 °C using a magnetic stirrer with 
a heating option. We quickly added 600 L of a 1.0 mM 
HAuCl4 solution in water while swirling at high speed. 
When the clear solution was heated to 80 degrees Cel-
sius, PEG-coated gold nanoparticles were swiftly formed 
and the solution became a vibrant shade of red(15). 

Preparation of Hydrocortisone acetate(HCA) 
solution 

One hundred and fifty micrograms of acetic hy-
drocortisone (150 μg) dissolved in 1 ml PBS (16). 

Preparation nanocortison (Nanogold+ 
Hydrocortisone acetate) 

For 4 hours, at room temperature and with con-
stant stirring, a mixture of hydrocortisone acetat and 
gold in a mass ratio of 5: 1 was successfully suspended. 
After that, the solution was centrifuged to separate the 
supernatant from the solid residue (the AuNPs loaded 
with HCA, hereafter abbreviated Au/HCA) (17). 

Preparation Liponanocortisone by thin 
layer film hydration method 

A 1:1 solution of L-α-phosphatidylcholine and 
cholesterol in 5 ml chloroform changed this mixture. 
Rotating a 250 ml round bottom flask with chloroform 
solution. A thermostatic water bath spun the flask at 
30–35 °C. Rotation continued until all chloroform 
evaporated and a thin lipid coating formed on the 
flask wall. An aqueous solution of liponanocortisone 
(5 ml from nanocortison) was poured to the flask and 
spun at the same speed for 30 min to remove all lipid 
from the wall (18). For full hydration, the suspension 
was left on a 50 °C water bath for 15 min. Then, a bath-
type sonicator sonicated the suspension for 20 min. 
Centrifugation at 10000 rpm for 10 min separated 
non-entrapped medication. Before centrifugation, test 
tubes were chilled in ice-cold water. Liposome pellets 
were collected and resuspended in distilled water. 

Animal groups
Animal fifteen mature male albino rats (Rattus rat-

tus) weighing 200-250± grammes and 8-12 weeks old. 
These animals came from the University of Kufa’s sci-
ence faculty animal home. At 25 oC and 50± humidity, 
the animals were kept. Water and food were free. The 
animals were randomly divided into three groups of 
five rats each: Control fluid and buffer solution were 
injected in the first group. The second group also re-
ceived FIA for a week. After a week of FIA injections, 
the third received liponanocortisone. 

Blood collection and statistical analysis
Blood samples were collected by acupuncture of 

the heart and then gel tubes. The blood was examined 
in a CBC analyzer. And the Graph Pad Prism program 
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was used for statistical analysis through the mean and 
standard error under a probability of 0.05 (14). 

RESULTS
The results obtained and characterized three types 

of colloidal AuNPs samples, namely AuNPs, Cor-
AuNPs, and liponanocortisone the liposome was 
mostly suitable as nanocarrier delivery vehicles to the 
cor- AuNPs Figure 1.The characteristics of the syn-
thesized nanocomposites were diagnosed and studied 
through the following methods: 

DB CA

Figure (1): Color changes for each compound represent A (Li-
posome), B (Nanogold), C (Nanocortison) and D (Liponano-
cortison). 

Visible spectrophotometer (UV. Visible) 
Use of a spectrophotometer, the absorbance peak 

of GNPs was monitored from 300 to 700 nm against 
the blank. Results indicated that the GNPs solution 
had a maximum absorbance peak around 534-624 nm 
Figure (2.A). While For nanocortisone Figure (2.B), 
liponanocortison Figure(2.C) the maximum peak was 
542, 204nm respectively. 

Fourier Transform Infrared (FT-IR) 
Analysis Infrared spectra were obtained using a 

BIORAD FTS 3000 MX Excalibur series spectrome-
ter fitted with a DRIFTS accessory. All spectra were 
recorded at a resolution of 4 cm−1 over a wavenum-
ber range of 400– 4, 000 cm−1.The active peaks of 
cortisone in this result of the present study (3425.58, 
333492, 2945.30, 2675.86) figure (3-A) and The ac-
tive peaks of AuNPs in the result of the present study 
were (3417.86, 2922.16, 2883.58 and 2360.87 respec-
tively) figure (3- B) left panel. While, four peaks were 
indicated in figure (3.C) left panel which represented 
AuNPs-cortisone binding (3448.72, 2360.87, 2331.94 
and 2056.12 cm−1). but four peaks in lipocortisone left 
panel (3448.72, 2926.01, 2858.51 and 2358.94) in fig-
ure (3.D) left While, figure (3.E) left panel shows two 
peaks clearly (3448.72 and 2349.30 respectively) for 
liponanocortisone. 

A

B

C

Figure (2) UV-vis absorption spectra of nanogold (A spectrum), 
Nanocortisone(B spectrum), and liponanocortisone(C spec-
trum).

HCA analysis revealed the alcohol O-H stretches 
at C 11 and C 17 of the pregnane backbone at 3425.58 
cm-1.2945.30 and 2916.37 cm-1 showed alkane C-H 
stretching. The esterified ester and conjugated ke-
tone at C3 have carbonyl stretching at 1745.58 cm-1

and 1722.43 cm-1.Alkene C-H lengths from the preg-
nane backbone were 1629.85 cm-1, with C-H bending 
at 1455.81 cm-1.These bands distinguish loaded lip-
somes. Figure (3-A). At 3417.86 cm−1, the O-H stretch-
ing vibration was strong and wide. Two sharp peaks at 
2922.15cm−1 and 2883.58 cm−1 represent asymmetric 
and symmetric C-H alkane stretching vibrations (CH2 
groups). 1645 cm−1 absorbance band. This band rep-
resents C=C stretching. C-C alkane vibration causes 
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the band at 1447 cm−1 (figure) (3-B). At 3417.86 cm−1, 
the O-H stretching vibration was strong and wide. 
Found 2360.87 and 2331.94 beaks. This band suggests 
o=c=o (carbon dioxide) with strong beak and vanish-
ment both bands 2922.15cm−1 and 2883.58 cm−1 see 
figure (3-C). 

Liposome showed a faint sharp band at 3448.72 cm-1, 
showing O-H/N-H stretches. These bands matched 
the N-H stretch on the conjugated ammonium phos-
phate ion or intermolecular hydrogen bonding, like 
PC at 2926.01 and 2858.51 cm-1.A C=O stretch at 
1734.01 cm-1 was ascribed to the ester carbonyl, and 
the sharp medium peak at 1460.11 was alkane C-H 
bending (see figure) (1-D). HCA-loaded liposomes 
displayed a comparable FTIR profile to empty lipo-
some with two distinctive bands. O-H/N-H stretches 
in unloaded liposome at 3448.72 cm-1 weak sharp be-
came strong wide bands. This indicated that PC O-H/
N-H and HCA hydroxyl groups interacted. Primary 

amines have two weak-medium bands at 3400-3300 
and 3330-3250 cm-1.This area also has an O-H stretch 
between 3550-3200 cm-1.The ester carbonyl moved to 
1637.56 cm-1, causing a C=O stretch at 1734.01 cm-1

(3-E). A new peak may indicate HCA encapsulation 
and molecular interaction. The increased wave num-
ber may indicate a loss in mass or bond length owing 
to a nearby electronegative atom. Nanocortisone en-
capsulation in phospholipids may have caused the lack 
of HCA bands. 

A transmission electron microscope
A transmission electron microscope was used to 

diagnose the shape of liponanocortisone and to read 
the size of the liponanocortisone from the zeta-po-
tential, which was 307.4nm (Fig. 4.B). These changes 
were more evident in the feet of the rats and in some 
levels of blood parameters (lymphocyte, monocyte, 
and platelets) (Figures 5, 6, 7, and 8). 

A B

C D

E

Figure (3) Explain Fourier Transform Infrared (FTIR) of active group of Nanocortisone (A) nanogold (B), Nanocortisone (C), Lipo-
some (D) and Liponanocortison (E). 
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DISCUSSION
The present research found that the illness state 

(Arthritis group) had a substantial drop in lympho-
cytes compared to the control group, whereas liponan-
cortisone therapy increased lymphocytes compared 
to the pathological condition (same Arthritis group). 
This research suggests that enhanced lymphocyte mi-
gration during arthritis decreases peripheral blood 
lymphocytes. Early converts and early RA patients had 
less peripheral blood memory B cells, comparable to 
McComish et alfindings’s for DMARD-naïve early RA 

250nm 

A

B

Figure (4): (A) Synthesis and characterization of liponanocorti-
sone, Transmission electron microscopy (TEM), (B) particle size 
of Liponanocortison by Zeta-Potential (307nm) 

A B C

Figure (5) Control group(A), arthritis disease(B) and treatment 
arthritis with Liponanocortison(C). 
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Figure (6): Effect of gold nanocomposite treatment in lab rats 
induced by arthritis on the measurement of the percentage of 
Lymphocytes
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Figure 7: Effect of gold nanocomposite treatment in lab rats 
induced by arthritis on the measurement of the percentage of 
Monocyte. 
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patients (19). Memory B cells migrating to afflicted 
joints’ synovial may explain this decrease. B cells may 
have moved to lymph nodes or bone marrow. Early RA 
patients had more B lymphocytes in their joint drain-
ing lymph nodes than HC (20). therapy patients had 
a considerable increase in lymphocytes compared to 
pathological cases (figure 6) Treatment effects on CD-
56bright NK cells, which express CCR7 and CD62L to 
enhance homing to secondary lymphoid organs, may 
inhibit lymphocyte migration. CD56bright NK cells 
live in several organs (e. g., lymph nodes, tonsils, liver, 
and uterus) (21). This research indicates a significant 
rise in monocyte percentage in illness but a substan-
tial drop in the liponanocortisone therapies, where the 
percentage is near to normal. The course of the illness 
may explain the rise in pathogenic conditions. Mono-
cytes initiate, maintain, and regulate synovial inflam-
mation (22). Inflammatory areas are flooded with 
tissue macrophages and type A synoviocytes. TNF-α, 
IL-1, IL-6, and IL-8, which cause inflammation, may 
also be produced by these cells (23). In the present 
investigation, liponanocortisone therapy increased 
platelet association with monocytes, which decreased 
monocyte percentage compared to illness (figure 7). 
In response to IL-6 blockade, PLTs bind to mono-
cytes more, suggesting a modulatory impact. Platelets 
(PLT) bind a large proportion of circulating mono-
cytes, which immunomodulates numerous inflamma-
tory and autoimmune diseases (24). RA patients have 
significantly increased CD14+ CD16+ monocytes in 
peripheral blood and synovial fluid. TGF-b induces 
CD16 expression on CD14+ monocytes without IL-1b, 
TNF-a, or IL-6, which are proinflammatory cytokines 
generated by activated monocytes (25). reported great-
er percentages and absolute counts of CD14+PLT+, 
plasmatic levels of sCD62P and sCD40L, and lower 
CD162 expression on monocytes from RA patients 
than HD patients. Inflammatory factors negatively 
linked with CD14+PLT+ levels. At four weeks, 95% of 
patients with lower CD14+PLT+ percentages had an 
EULAR-defined response, compared to 63% of those 
with higher percentages (p = 0.036). TCZ enhanced 
CD14+PLT+ in 92% of RA patients who achieved 12-
week remission (p < 0.001) (24). 

The pathological state has a much higher pro-
portion of platelets than the control group (figure 6), 
suggesting a link between monocytes and platelets 
and illness worsening. Like others, they found an el-
evated proportion of monocytes with bound PLTs in 

numerous inflammatory and autoimmune diseases, 
including RA (26). Monocyte–PLT aggregates may be 
pro- or anti-inflammatory depending on the illness. 
RA PLTs activate CD147 to drive HD monocytes to 
produce pro-inflammatory cytokines (TNFα and IL-
6) (27). 

In this investigation, positive liponanocortisone 
therapy increased platelet percentage, which may ex-
plain the inactivation of monocyte cytokines follow-
ing their connection with active platelets. Hydrocor-
tisoneacetate (HCA) blocks IL-6 to change PLT and 
monocyte phenotype and function in rheumatoid ar-
thritis (RA). The link between monocyte–PLT conju-
gates (CD14+PLT+) and clinical and immunological 
factors and IL-6 blockade are yet unclear (24). 

This study showed previously a significant de-
crease in the pathological condition in the percentage 
of lymphocytes, shown in figure 4, and this indicates 
the lack of platelet attachment to the lymphocytes, 
which acts as an anti-inflammatory, and the increase 
in monocytes at this stage confirms the association 
between monocytes (figure 5), which causes this asso-
ciation to obtain CD16 expression on the CD14-con-
taining monocytes, thus the platelet-lymphocyte in-
teractions mediate anti-inflammatory activities in RA 
(28). This shows platelets regulate innate and adap-
tive immune responses (29). Platelets are involved 
in the pathogenesis of RA and are a key reservoir of 
TGF-b(30) thus their soluble factors may influence 
leukocyte immunological responses. when attached 
platelets inhibit T cell proliferation, IFN-g, and IL-17 
production. This coculture boosted CD39 expression 
through platelet-lymphocyte binding. When plate-
lets were cocultured with lymphocytes and inhibited 
with anti–P-selectin Abs, IFN-g and TNF-a produc-
tion increased (31). Platelet binding to lymphocytes 
seems to influence T lymphocyte function. Reduce 
inflammation using this method. PLTs and PMPs have 
been demonstrated to bind to lymphocytes (32). PLTs 
bind lymphocytes with various substances(33). This 
binding requires PLT CD62P and lymphocyte PSGL-
1 interaction (34). Others have demonstrated that 
CD4+ T cells with bound PLTs generate less IFN-g 
and IL-17 and proliferate less than those lacking PLTs. 
PLT-released PMPs inhibit IFN-g and IL-17 produc-
tion by IL-17+ Tregs through P-selectin rather than 
soluble factors(32). Blocking PLT binding to CD4+ 
T cells worsens experimental autoimmune encepha-
litis in vivo. Anti-inflammatory and tissue-repairing 
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PLT treatment using PLT-rich plasma (PRP) appears 
promise for osteoarthritis (35). PRP intra-articular in-
jection decreased knee joint inflammation and chon-
dral and synovial alterations in pigs with rheumatoid 
arthritis (RA) (38). 

CONCLOSION 
The current study indicated the efficiency of the 

therapeutic compound in inhibiting this association 
between monocytes and platelets by disabling this as-
sociation and raising the percentage of lymphocytes 
and increasing their association with platelets to act as 
an anti-arthritis. 
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