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Attenuation of Anemia by Relma in LPS-Induced Inflammatory Response

Mi-Ran Lee*

Abstract

In this paper, we propose to evaluate the effect of resistin-like molecule alpha (Relma) on the

progression of anemia of inflammation. Anemia of inflammation is a common feature of inflammatory

disorders, including chronic kidney disease, infections, and rheumatoid arthritis. Relma is highly

up-regulated in various inflammatory states, especially those involving asthma, intestinal inflammation,

and parasitic diseases, and regulates the pathogenesis of those diseases. However, the role of Relma

in anemia of inflammation is unknown. To explore the roles of Relma in anemia of inflammation in

vivo, we generated mouse model of the disease by injecting 0.25 mg/kg lipopolysaccharides (LPS)

intraperitoneally into Relma-deficient and wild-type (WT) mice daily for 10 days. Research data was

expressed as differences between LPS—treated Relma-deficient and WT mice by a two-tailed

non-parametric Mann-Whitney U-test using GraphPad Instat program. The results of the study are as

follows: LPS-treated Relma-deficient mice had significantly (p<0.05) lower hemoglobin contents,

hematocrit levels and red blood cell indices including mean corpuscular volume, mean corpuscular

hemoglobin than WT controls. This decrease was accompanied by significant (p<0.05) increase in

total white blood cell and monocyte counts in the blood. However, there was no significant difference

in mRNA levels of hepatic hepcidin and renal erythropoietin between the two animal groups. Taken

together, these results

indicates that Relma deficiency exacerbates the anemia by

increasing

inflammation, suggesting therapeutic value of Relma in the treatment of anemia of inflammation.

» Keyword: Resistin-like molecule alpha, Anemia of inflammation, Lipopolysaccharide, Red blood cell,
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[I. Methodology

1. Reagents and Instruments
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3. Analysis of Hematological Parameters
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A2 AaEa, SYBR Green PCR master mix7} ¢85
Atk RT-PCRO] AHE-¥ hepcidin, EPO ¢+ B-actinol] w3t

primer: e} 2t hepcidin forward,
5'-ttgcgataccaatgcagaaga=-3, hepcidin reverse,
5'-gatgtggctctaggctatgtt-3', EPO forward,
5’-gctetcagaagecateetg=3', EPO reverse,
5'-cagtgaagtgaggctacgta=3, B-actin forward,
5’-acggccaggtcatcactattg—3’, B-actin reverse,

5 -cacaggattccatacccaagaag—3’.

5. Statistical Analysis
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A comparative study of L PS—treated Relma—deficient and
WT mice

4

Generation of anemia of inflammation in Relma—deficient
mice
* Induction of LPS—-induced chronic inflammation

{

Analysis 1. Analysis of effect of Relmo. on the
inflamm atory response in anemia of inflamm ation
: Analysis of WBC parameters

U

Analysis 2. Analysis of effect of Relma. on hematological
markers in anemia of inflammation
. Analysis of RBC parameters

b

Analysis 3. Analysis of effect of Relma on the expression
of hepcidin and EPO in anemia of inflammation
- RT-PCR analysis of hepcidin and EPO

4

Analysis by a two—tailed non—parametric Mann—Whitney ¢/~
test using GraphPad Instat program

Fig. 1. Schematic diagram of the experimental design
used in this study.

2. Red Blood Cell Characteristics by Relma in
Inflammation of Anemia
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Table 1. Red blood cell characteristics by Relma deficiency  Table 2. Total and differential white blood cell counts from Relma.
in mouse model of anemia of inflammation induced by —deficient and wild—type mice in mouse model of anemia of
intraperitoneal injection of LPS inflammation induced by intraperitoneal injection of LPS
EETEEE W|Id_—type Relma—_deflment P value AR W|Id_—type Relma—_deflment P value
mice mice mice mice
RBCs Total WBCs
+ + + +
(x10'4/L) 9.72 £ 0.46 9.43 £+ 0.39 0.15 (x109/L) 4.23 + 0.81 5.98 + 0.63 0.02
+ + i
b (g/dL) 1413 = 0.7 13.45 £ 0.64 0.04 Neutr09ph|ls 058 + 0.19 + 002 0.01
HCT (%) 46.6 + 2 44.38 + 1.72 0.02 (x10%/L)
MCV (fL) 47.92 + 0.36 47.04 + 0.62 0.002 Lymphocytes 34 + 069 495 + 052 0.11
MCH (pg) 14.52 + 0.19 14.25 + 0.24 0.01 (x10%/L) T - :
MCHC (g/dL) 30.32 + 0.38 30.28 + 0.51 0.86 MOHOngteS 0.05 + 0.01 01 + 0.004 0.0001
RDW (%) 15.4 + 1.02 15.2 + 0.85 0.65 (x10°/L)

Reticulocytes Eosinophils 0.11 % 0.07 0.26 + 0.12 0.07
(x109/L) 622.96 + 161.01 692.28 + 210.93 0.44 (x10%/L) + - = U -
Reticulocytes Basophils 0+0 0.01 £ 0.004 | 0.0007
(%) 6.44 + 1.79 7.34 + 2.25 0.36 (x10%/L) + 01 £ 0. :

* Data are presented as mean + S.D. according to the Mann— Neutrophils 13.88 + 4.27 19.98 + 3.09 0.07

Whitney U-test, n=5 per group. (%)
= RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; MCV, Lymphocytes 80.32 + 3.64 71.03 + 3.76 0.01
mean corpuscular volume; MCH, mean corpuscular hemoglobin; (%)
MCHC, mean corpuscular hemoglobin concentration; RDW, red Monocytes 132 4002 175 + 017 0.02
cell distribution width; S.D., standard deviation. (%) o T )
* There were significant differences between wild-type and Relm Eosinophils
+ +
a—deficient mice at P<0.05. (%) 258 £1.6 4.53 £ 2.27 0.23
Bas(f;p)h"s 0.1+ 0 0.18 + 0.08 0.12

3. Effect of Relma on White Blood Cell Parameters

in LPS-induced Chronic Inflammation
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* Data are expressed as mean = S.D. according to the Mann—
Whitney U-test, =5 per group.

= WBC, white blood cell; S.D., standard deviation.

* There were significant differences between wild—type and Relm
a—deficient mice at P<0.05.

4. Effect of Relma on the Expression of Hepatic
Hepcidin and Renal Erythropoietin in Inflammation
of Anemia

AW RIEe] -2 Ko 4] Relma A=el| o W1
A3} @2Jo] hepcidin Z7hl o3k A& djake] Felu EPO
AAZ A AT A 7 WA E Lol At LPS7h
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Fig. 2. Effect of Relma deficiency on the expression of
hepcidin and EPO in mouse model of anemia of
inflammation induced by intraperitoneal injection of LPS.
(a) Hepatic hepcidin mRNA levels. (b) Renal EPO mRNA
levels. The mRNA levels were measured in wild—type (WT)
and Relma—deficient (Re/ma™) mice injected with LPS
daily for 10 days (n = 5 per group). Data are presented
as mean = S.D. according to the Mann—Whitney U-test.
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V. Discussion
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