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U~ IRREDNBBHEIZONT T, B2 22 CARRSICERRL TR Y | fEakn) SRR I T~ b o
LS TOEBTHD, BIEEOE WU~ ORIEMERE L L TR MRIEMNERRE (systemic
inflammatory response syndrome: SIRS) “JIMIENZET HALD, U~IZBIT D ZNHDOKREIL, & o2
WHEEHEZ ST AERL S VTR Y . SIRS UM & 2 &7z 7~ OBFERIFmD TRV, ZOBRRIZH D
5. b b o I BAAMRIE A IS L STV VR, TR, b FORIEMRHRICT A
A~—7#—& LC histidinerich glycoprotein (HRG) 23 H STV %, HRG 1Tl BT ET D
B LRI T6 oD KAA > (N-terminal domain 1 + 2, Proline-rich region (PRR) 1 - 2, Histidine-rich
region (HRR), C-terminal domain) 7SSV CIY . AHALMER 10> Dot Bl a8
IR0 D LB 2 BTV A, SIRS 36 X OMUEES CIRmET HRG JRE MR & & i L CE LUK T
L. BEEOK NTHEEOBSER LS5 2 &, &b, MuEET /L~ A HRG #5452 & ¢4
FHENEET D Z Ennb, HRG BELR A, A~—h— L D HANER SN TS, PLEDOYEND
HRG 1ZEH L, 7~ SIRS HUIEZR EDOERESIEMRABI T D FR AN 2 BfE LT,

GenBank 7—#~—2 FZU~ HRG O& HAFRNSTAEES UOMFHE LR Tl £, U~
HRG c¢DNA OEFIfiEHT51772-7-, HRG It o~ 7 A CIIBOSEE A TR 25 Z L3 &
TND72), U THIRERICARCTHRILL T D0 & fER Uiz & 2 A, Bl OfE#H & R C oA
mRNA B HER ST, FEHER CE =ik cDNA OES a1 172728 2 A, THREESIC
BT 135bp OFFRESNFIE STz, LLEDOFEE S, 7~ HRG X 1,530bp, 509aa (Zd—> Tk
SNDZEBH LML TeoTe, WIZ, U~ HRG OFEH - %1770 -7, HRG (34RO 9EY B AT
DUBHAE S G B AT UURRENT Nizt LIHER T D70, =y vt Ty — AT AEFERHL
TSR ATRECH D, ZOTHEINE- T~ HRG OFAT/a~7-& 25, K7 1% Coomassie
brilliant blue (CBB) Yt OV =2 % 7 vy MET 70 kDa Iz > 7Ny RSHERSHL, U~
HRG DR - a7 Z LITHEI LT,

7~ HRG B& T O35 7 T histidine rich region (HRR) K A A AZRKDWHER S
7ofeb, 777 5 DNA ZfH L C HRR RAA ATk 5 PCRFENT %1770 -7c& A, 3 FHDOTA X
D/ ROHER S, H A ADORKENEODBIEIZEFAETR (Insertion: ), 45bp KiE% 5T Deletion 1 (D1),
90bp KHE%ETe Deletion2(D2) O~ HRG MWF/ET 52 EAHA L, HRG ® HRR RAA ZH
5T RSN, o AESID Y B— ML o THEREND Z LB Tk, BRIy~
HRG 1% 11 Bz AFFID Y B— MK > TSIV C0D, Rono7ekOd3v3id HRR




R A A AZEF4., Deletion 1 Tl P REFIOY v°— RMagg)y 8 [A], Deletion 2 TiE 5 [A]& 72
0. HRG X /378 L U CEEMEEZRI-TLEZ OND e AF VU FEREOEG N/ RIF HRG Tl
RN EDVHI LT, HRR 1% Zn2t {RIFHNTER 2 7205 - L FHAVERT 5 2 &0, 77T LGRS - Rtk
Bk U ORI ER 2o g2 & ERTEICB G5 Z E S ST D Z Enn, KT HRG 28k
RO LT B0 DR 2 F T 5 ey Ne Sz, £/, PCR O3 K% —2nh, <~ HRG
DB T 11, ID1, ID2, D1D1, D1D2 @ 5 FEENFAET D Z LML eoT-, WIT, Bint
SIND S D T2 987 SAD U~ IR U CEMIRIT 21770~ 7= & 2 A, 1T 24.4%, ID1:
45.2%, 1D2:3.7%, D1D1:23.0%, D1D2:3.6% DEGTHA L TWDZ EAHII LTz, WIhoE(s 73
1% EAFHET D 2 E0vn, b FREDBL T S2RINHAET D ERETE 5, £ 1,000 BEOZARMAARYT 21 T
2ol B BT D2 AREF v U T REONLRD-T-Z L35, D2 FREF v U T IASORE 0
(AT BDDEE N DD Z R0, BUER & L TOBRRKRIZUC foc%focb VATREMEDNE 2 B D,

WIZ, RIEFEEIZT % HRG OIERZ TS 72DIC, iFFEROBSE, 7, reactive oxygen species
(ROS) A, BRREICH LT~ HRG NED L IITHEST HONEH~Z, T~ bR Ui+
EKAEMH LT, v~ HRG f7#E F CENENDIEHCRT DIER I~ & 2 A, B85 - ik - ROS pEA
X7~ HRG IZXoTHilE, — 5T, BRlIMEESIND Z E3bio7-, HRG (Zhereilk-T
IREND Z ENE SN TRY . SEREE FCldufd & i LT HRG BEMEF LTS EEZ Hh
%o DT, MHTIE HRG (3FHERDERAATHEST DL, #55 - I5E - ROS FEAITHIHIA A>T
BY . KR TIE HRG BEME T4 2 LI > T sREESHESh b L E2 bnb, UEnz &
736, HRG 1 34FEROTEEA BTN CERETT 5 2 L 1c Lo T, @RS LA X, [EFEOMES S
545 Z EVRE ST,

ORISR L, AFHFERIESIEI T DIRAEIR DBRO—Bh L 72 D b DO TH Y . U~ OIIEMEREI T
LT HRG ZHEE L=l JOVEEOAMNEEIRET D b O TH D,
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Histidine-rich glycoprotein (HRG) is a plasma glycoprotein that is involved in immune response,
coagulation, and fibrinolysis. Plasma HRG levels are markedly decreased in human patients with
systemic inflammatory response syndrome (SIRS) and sepsis. Although high lethality of SIRS and sepsis
have been noticed in both humans and horses, therapeutic procedures for those diseases have not been
established. In the present study, I investigated production of equine HRG (eHR(G) using various organ
samples of Thoroughbred horses and found that e HRG' mRNA was expressed in the liver. Consequently,
the whole sequence of eHR(G and the amino acid sequence of eHRG were identified using the lLiver
samples. Next, equine eHRG in horse serum was purified using a nickel resin and the purified eHRG was
detected by Western blot analysis.

When analyzing the sequence of e HRG, deletion sites within histidine-rich region (HRR) of eHRG was
discovered. To elucidate the deletion sites, HRR of eHRG was analyzed, and 2 types of deletion (deletion
type 1 (D1) and deletion type 2 (D2) containing 45 bp or 90 bp deletion in HRR of eHRG) and 5 genotypes
of eHRG (insertion/insertion (II), ID1, ID2, D1D1 and D1D2) were identified. I examined genomic DNA
samples from 987 horses by the PCR method for analyzing frequency of each genotype. The II, ID1, ID2,
D1D1 and D1D2 genotype distribution was 24.4%, 45.2%, 3.7%, 23.0% and 3.6%, respectively. The result
shows eHRG polymorphism contains 5 genotypes. Since divalent cations are involved in physiological
functions and immune response, the difference of eHRG genotype may affects inflammatory reaction or
performance of each horse.

Next, we investigated various effects of eHRG on neutrophil functions, including adhesion, migration,
reactive oxygen species (ROS) production and phagocytosis using neutrophils isolated from horses. As a
result, the addition of eHRG to the culture diminished suppressed neutrophilic adhesion, migration and
ROS production, in contrast, eHRG promoted phagocytic activity. These results indicated that eHRG acts
as a dual regulator of neutrophils in horses.

Finally I propose that eHRG may become a novel molecule for diagnosis and treatment of equine SIRS.




