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Tab.2 Effect of RPA extraction on the E. sinensis against acute LPS stimulation

(nL) () () (%)
100 40 17 57.5
100 40 9 77.5
, 0.85 mg/mL Soderhidll(2016)
s 3 s
8.73 Astakine ,
Lin  Soderhill (Lin et al, 2011a)

>

(Lin et al, 2011a), >
(Lin et al, 2010)
Fang (2013)

Astakine mRNA
Zhu (2016)

> E

Astakine s

>

(Lv et al, 2014)

6.64%, , )
1.6%,

(Jiravanichpaisal ez al, 2006) ,
Astakine

>

(Lv et al, 2014) (0.85 mg/mL)



760

52

Astakine mRNA , 1%
Astakine mRNA ,
, , . 2020. 2020
N , 34
, , ,2004. 5
, 19(1):
16—20
, , , 2008.
,22(2): 1—6
, , . 2001.
( ), 27(6):
677—681
, , , 2005.
, 12(3):1—5
, , , 2017.
, 45(5): 89—91
s R , 2005.
( ) 21(1): 84
—87

Charoensapsri W, Amparyup P, Suriyachan C et al/, 2014.

Melanization reaction products of shrimp display
antimicrobial properties against their major bacterial and
fungal pathogens. Developmental
Immunology, 47(1): 150—159

Fang Z, Lu B X, Liu M Y et al, 2013. Evaluating the

pharmacological

&  Comparative

mechanism of Chinese medicine
Si-Wu-Tang through multi-level data integration. PLoS One,
8(11): 72334

Franz C M, Baser K H C, Hahn-Ramssl I, 2020. Herbs and
aromatic plants as feed additives: aspects of composition,
safety, and registration rules. In: Florou-Paneri P, Christaki
E, Giannenas I eds. Feed Additives. Cambridge: Elsevier,
35—56

Gong J, Yin F, Hou Y et al, 2014. Review: chinese herbs as
alternatives to antibiotics in feed for swine and poultry
production: potential and challenges in application.
Canadian Journal of Animal Science, 94(2): 223—241

Jia Z H, Kavungal S, Jiang S et al, 2016. The characterization of
hematopoietic tissue in adult Chinese mitten crab Eriocheir
sinensis. Developmental & Comparative Immunology, 60:
12—22

Jiravanichpaisal P, Lee B L, Soderhdll K, 2006. Cell-mediated
immunity in arthropods: hematopoiesis, coagulation,
melanization and opsonization. Immunobiology, 211(4):
213—236

Lin X H, Novotny M, Soderhill K et a/, 2010. Ancient cytokines,
the role of astakines as hematopoictic growth factors.
Journal of Biological Chemistry, 285(37): 28577—28586

Lin X H, Soderhéll I, 2011a. Crustacean hematopoiesis and the
astakine cytokines. Blood, 117(24): 6417—6424

Lin X H, Soderhdll K, Soderhédll 1, 2011b. Invertebrate
hematopoiesis: an astakine-dependent novel hematopoietic
factor. The Journal of Immunology, 186(4): 2073—2079

Lv SJ, Lu B J, Xu J H ef al, 2015. Immune response of
peroxinectin of Chinese mitten crab Eriocheir sinensis to
exterior stimulation. Developmental
Immunology, 51(1): 56—64

Lv S J, Xu J H, Zhao J et al, 2014. Classification and

phagocytosis of circulating haemocytes in Chinese mitten

& Comparative

crab (Eriocheir sinensis) and the effect of extrinsic
stimulation on circulating haemocytes in vivo. Fish &
Shellfish Immunology, 39(2): 415—422

Lyu S J, Yuan X M, Zhang H Q et al, 2020. Transcriptome
profiling analysis of lung tissue of chinese soft-shell turtle
infected by Trionyx sinensis hemorrhagic syndrome virus.
Fish & Shellfish Immunology, 98: 653—660

Séderhdll I, 2016. Crustacean hematopoiesis. Developmental &
Comparative Immunology, 58: 129—141

Séderhdll 1, Bangyeekhun E, Mayo S et al, 2003. Hemocyte
production and maturation in an invertebrate animal,;
proliferation and gene expression in hematopoietic stem
cells of Pacifastacus leniusculus. Developmental &
Comparative Immunology, 27(8): 661—672

Sun R, Yue F, Qiu L M et al, 2013. The CpG ODNs enriched
diets enhance the immuno-protection efficiency and growth
rate of Chinese mitten crab, Eriocheir sinensis. Fish &
Shellfish Immunology, 35(1): 154—160

Xu Y, Li X, Chen T et al, 2019. Incompatibility mechanism
between Radix paeoniae alba and Veratrum nigrum focusing
on estrogen-estrogen receptor pathway in immature/
ovariectomized mice. Research, 22(6):
465—477

Zhao Z L, Zhang H J, Wang M Q et a/, 2018. The ethanol extract
of honeysuckle stem modulates the innate immunity of

Rejuvenation

Chinese mitten crab Eriocheir sinensis against Aeromonas
hydrophila. Fish & Shellfish Immunology, 82: 304—311
Zheng X C, Chi C, Xu C Y et al, 2019. Effects of dietary
supplementation with icariin on growth performance,
antioxidant capacity and non-specific immunity of Chinese
mitten crab (Eriocheir sinensis). Fish & Shellfish
Immunology, 90: 264—273

Zhu N, Lv X C, Wang Y Y et al, 2016. Comparison of
immunoregulatory effects of polysaccharides from three natural
herbs and cellular uptake in dendritic cells. International Journal
of Biological Macromolecules, 93: 940—951



3 : (Radix paeoniae alba) (Eriocheir sinensis) Astakine 761

EFFECTS OF RADIX PAEONIAE ALBA EXTRACTION ON HEMATOPOIETIC TISSUE
AND HEMATOPOIETIC FACTOR ASTAKINE IN ERIOCHEIR SINENSIS

LYU Sun-Jian', JIAO Jin-Biao®>, LIULi’, YUAN Xue-Mei', YU Zhe', ZHANG Hai-Qi', HANG
Xiao-Ying', SHI Wei-Da', WU Ying-Lei'
(1. Key Laboratory of Fish, Health and Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001,

China; 2. College of Fisheries, Southwest University, Chongqing 400715, China; 3. Institute of Hydrobiology, Zhejiang Academy of
Agricultural Sciences, Hangzhou 310021, China)

Abstract Hematopoietic tissue (HPT) is responsible for crustacean haemocytes proliferation, and it can be generally
released into hemolymph. At present, no research about the effect of plant herbs on HPT development has been reported.
Among widely used immunopotentiator candidate of plant herbs, Radix paconiae alba (RPA) is a major species that can be
used for the preparation of blood nourishment medication. Therefore, we studied the effects of RPA on the
Eriocheir sinensis HPT in combination with analysis of HPT cytokine Astakine and HPT development. The results indicate
that the final RPA concentration of 0.85 mg/mL significantly up-regulated the Astakine mRNA expression in the HPT cells
(P<0.05). In addition, RPA-containing commercial feed up-regulated the Astakine mRNA expression of HPT to 10.5 folds
as compared to its initial level. In the immunofluorescence assay, we observed the expression of Astakine protein in HPT in
RPA group. As indicated by the morphological observation and hematopoietic tissue body percentage evaluation, the HPT
in RPA-fed crab contained more ovoid lobules and the hematopoietic tissue body percentage was increased by 6.64%,
while only by 1.6% in the control. Furthermore, as shown in the lipopolysaccharide challenge experiment, the survival rate
(77.5%) in RPA feeding group was higher that than that of the control group (57.5%). Therefore, the RPA could boost the
Astakine expression, promote the HPT development, and further improve the immune system function.

Key words Radix paeoniae alba extraction; Eriocheir sinensis; hematopoietic tissue; hematopoietic factor



