ERBVRRK  XEHEREM

FLA o R E B WX 5 5 % I/ KL A &R
FPsF o470 X747 DR R

Wil AR | fR sETY hm—F% PIHEEY
EHIMTY  HHIEEZY e oK

1) 38 BE KSR BREE 2P FE 38 M (T 080-8555 4 LA T HHMT PG 2 4% 11)

2) MR R RFBEEAEZAT R (T 501-1112 IR 1-1)

3) AT A F (T080-2471 HFILTHVE 21 4/ 4-12-12)

4) BUEB KPR BRSO ZE T A ARRLRR T4 9e 38 (T 606-8507  HUHR T 76 Tt [X B2 7
JIEHT 53)

(20124F7 A 30 HZZAt - 20134E2 H 15 HZ#)

= #

HRIME A SER I N2 /MK NAE (Platelet rich plasma, L FPRP) &, 7UVFYEE7y VAL L CEIRICHA
T2 2 & THIEEEANO BIF 2 BRSO SNz, LarL, SIREHRSEL L0 HTARTa4RTETH- 7.
Z TR TR, BAlE LTESFr~A 2702747 (LWFGM) W3 LWkl 2B L, HEEE
ﬁﬁtt.m&ﬁEGMﬁ%7»¥y@EwL%ﬁ(Hwﬁ n=10) &7IVFUBRIVOLMER FIREE, n=9)
ZILB L7, BRSO KIEEI AL, PRPEECRER L, 2 RO3HEHTHAS%, 17%R5%EHBL, KIRE
EHIR L THEERMEEAERN R A SNz, $72, PRPETIIALE S 2 8 B IJEASTE R L7225, T3 & 130k
LTWwz, UloZ tas, PRPERGMEBEATVE VRS VIS OREER AN TH LI EXHENE Lo

72, —F—TU—F . E¥SF A4 7TRT7 47T, ZIU/MUMEE, B,

HEREEE 66, 305~309 (2013)
A R EEOWAT WAL EORA R L, THEMET B EDREE A b, LA ORI 12 PRP
BHEEIENEbDTREVE SATWS [1]. 4t BETVEF VB VEHWZES 6%Fﬁ¢w%#%b

BT L, BRI E o REAE U CEEME LI Z bh7z [6]. —Ji, PRPIZ aihébﬂéﬁlﬂ? AP A
I BDTHY, BB SIOMM X 0 1255 2 7z (7], RRISHD 72012138 7% FF v 7 7Y
(2], ZOWBBICIIREHZET 5720, #H L\Wigik N =327 5 (LUFDDS) 75‘%@3?: EhTwb [8].

DRAFEDPEFN TV 5. ¥S5F oA r0A74T7IE, SFHEERTZ1~2H8
JEAE, ML/ IZ X transforming growth factor—f1 M2 iRl e s, FRNEZERSEAEHEZ D > T
(TGF-41), platelet derived growth factor (PDGF) Wan7o [9], SFEFRHENUFEIN TS, &

GEDEERTPEEIFNTVAE I EBMESRTWS T, FEBRIIC/ER L 72 B RIR IS 3 % PRP &2 ¥ 5
[3]. Z DI/ % i i L 722 /M e (DL FUA7ORT 4 TREATIVE VEETS VX HEW %
TPRP) &, iz oW BCE, B, 5 &ORE FARRELMER STV [10].
GZEOHAEIIHWSGNTEY 4], ToWmisEonbE ARFZETIE, FLAFOBIKEE 12X L CPRP &R E S
KRB HZ L) FHES RSN TS [5]. £/2PRP FURA AT A TRETNVE VBISVENEL, £
WFHCMEHRTH 5720, BIEH D D% ST DFFICF AR R 2 Beat L7z,

BThY, TVFVBXrLVEAINY T LEZRETAIE

= v
>

TSR ¢ 2 R GiF LA 35 R B R MR WF 858 M K By VR 7 iF 8 22)
T 080-8555 FIATHARHM 24811 & - FAX 0155-49-5378 E-mail : naoki@obihiro.ac.jp

—305— [HER&3E 66 305~309 (2013)



BKHEBCH T A PRPERETF <A 70 RT 4 T OR)E

MR RO HFE

BESA T T HIE DR —D & 4 A b — VEIBEREICE
WTHRE SN TV 2 BKEERES 198 CPYFEin
5.92 + 2.18 1%, HEXE3.62+1.50) ThHo7z. TDH
H 105 % PRP#E CPXEE5.43 = 2.7 1%, EXEK
3.431.9) &L, 9WaxEE (CEF¥EHRG6.5 +1.38
%, PEXRE23.83+0.98) & L7z

WUE RN X ) 20ml OFRILZE ATV, ACD I
BD NF 274 FRILE, HRXZ MY - FTavF oy
YE, HEF) ADDOYY IV EHWTT LA VRIS
(R V=7 FEZRNE, 7IVER, 3R 1257EL
7o. ML % 1,500rpm, 10 COSMET T 10 4 M0 5
HEL 728, BEBERUONT 4 32— bOET0.5ml OHEG%
WEl L7z, Thox770aryFa2—7 (labconlsml
k%, Labcom, U.S.A.) B LEAL®K, 52/
US040 (3,000rpm, 10T, 1540M) #47o72. &
LEERE T, <4 70¥xRy FEHWTLRERRT,
N7 4 3= OETF05mIT2%WEIL, ZI/MRIn%E
(platelet rich plasma, PLF PRP) Z#AE# L 7-. XKIZ,
FHTNVHYNEY ST (FEEN5.0, HHETF ¥
R, KB %, %EN5.0, &KFEIS.0%DEERE
SFU<A 7 aAT 4 T EER L (111,

¥5F <4707 47 10mg 2 1ml ®PRP % &
BE4¢, PRPEEYIFUIATURT 4 T RIET. #
D, TVXYEBFINITL (TUVFXFVEBFNY T L,

2 BWOWEBOBE. JehSIHIC

W, 1 H, 28 HIECN 3 H Rk

¥ Ih, ) OBEKE5%L %25 LHICH60TCH
HHARICHERL, R=ZAMRELAETVEFVEBR—-2Z
#10.6mlIICPRPHIRESF <AL 27027147 %R
L, THICRALE. E5I1210%D%EALH V> T LK
WA 1mITE T L ML s/,

PR 2 e NP E 2, MR 28 B L CHIRR, Bo
BBl & L2, 2ok, REIICPRPERES
FURAIORATATRETNVE VBV EBAL, 7
FAFy 7T A NVA (T4 AR—HFTVEFLEDX,

K1 PRPEHERYTIF VA 7BRATATIRET VK VI
oz
FEHBEICPRPEHIREIF <A 270X 74 THRAE
TUERI NV (KH) Z%A L7,

A PRP# B s O @i iRy,

HER&3E 66 305~309 (2013)

—306——



WIS R

%
1 %%
100 - 1
- kok
80 1
R
18 60
sl
s
(=)
%40
20
NN 1:8H 238H 33H
K3 XE#EEGDOTT7
M : PRPH# (N =10)
[ xtiemE N =9)
¥ 1 P<0.05 %% P<0.01

7Yy BIEW, B % &, To LICHEREN
(coban, fEKAY —T AW, ) #FEAELZ (K1).
WHEETVF VB NVORZEAT L, ZFOHROUEIZ
PRP #f & [ ERIZAT - 72, 1R B X ITHCHE T 2 JF-
B, TIRAF v W74 VA LAETAHOLEELD
AEfTo7 (M2).

R A 1A, 2BHENICIERICBITS
B o KIBEE, WEAIT7ECICERAIT & Hw7e.
KIBEE IR ORETH ORI Z 100 % & LT, FHZ
EORIEImA AW E L, KEHEG (%) 8L/
JREA I TIEA 3T 1 (FEAEAL), 2GR, 3
W) BN 4 GESS) D 4BRETRAMI L 72, WA OHIE X
WAL ZFZDATTIE L2 EOMEERA L. E
AT TIIREREIRCTEME L2 & ZORIGTHHAN L,
27 1UERE), 2 (B o &% B LTS § 51
JEdR), 3Bk @A LTRSS 2 HEEEEEmR) o
WZAGH L WRE) 2R EHEDOER) D4BRREE L. B
i\ Uil (e /M, e KAl TR L, Satfi#Tia~ > -
Ry bo—MEZHVT, GHRES LR AEELED
&Lz

157 ]

TR O B IS i 55 AR 1 PRP #£ T3 5.00 + 3.64cm’
THY, WHEEETIE7.56 £4.50cm’” TH o 72, HHEEEIC
B 1HEH, 2;B8EECWC3EE o RERE (KRIEE
4) 125.70 £ 4.79cm” (84.7 £ 15.6 %), 4.44
4.70cm® (70.8 + 23.5%) W '122.20 * 1.47cm”
(55.4 £13.3%) TH-o7:. —J, PRPEICBIT S 18
H, 2;8HEIC3EHEoXRBEHRE (REHE) &
1.14 = 1.34cm” (45.1 £33%), 0.26 = 0.37cm’
(16.9 £ 17.2%) I 0%120.02 = 0.04cm’® (5.2 = 9.0 %)
ThY (M3), PRPHOKIEH G LI KIFH &
LR L CRABERIIBWTAEBIEEE R L (1

—307——

& #EEE

sk kk
[ 1
4r *
1
2
a1
7 2F
1:;::
g
io1f
0 |-
QLI i 138 H 238 H 3HH
M4 JHEAITDT ST
B : PRP# (N =10)
L] xhimE N=9)
% 1 P<0.05 %% 1 P<0.01
4k
Kk *k
EoLL 1 1
% 3
A *
- 1
7 o2r
p
e
o1l
LT 138H 23HH 3HH

K5 HWRAITOITT
B : PRPH# (N =10)
L] A (N=9)
%1 P<0.05 k% : P<0.01

AHE, 28H, 33H 0 P<0.05, 0.01, 0.01). XIZ,
PRPBEIC BT BIHEA T 7 DRyl (F/ME, R AfHE)
F1HEHE, 28 RU3EEICBWT2(1,3), 2(1,2) K&
U'1(1) Thotz. FIZ, SHREOWRLEZ I T7IZ1HE
H, 2;BHRU3EHAICHEWTA(3,4), 4(2,4) RU3.5
(1,4) THhHo7: (M4). PRPE:DFHZE A 2 7135 RAE L
g U CHRABRAEICB W TAZICRMEZ /R L (1HEH,
238H, 3;8H : P<0.01, 0.01, 0.05), #RZEHRDIEHE
D SN

PRP BEIC B AIER A 2 7 OhIu il Gr/Ml, 3ok H)
X10EH, 2 BHRO3EBICBWT2(1,3), 1(1) K
1(1) Thorz. FERIC, BB AEmAITIZL
EH, 28EKRU3HEEICENTI3B,4), 3(1,3) K2
(1,3) THho7: (M5). PRPEDTIHA 2 713 WAT R4
BICBWTHREIEMEEARL QEHE, 28H, 38H :
P<0.01, 0.05, 0.05), JHEHOE® LKA L 7.

Z =

PRPIZ& TN A EER T, P IEw IS
[HER&3E 66 305~309 (2013)



BB T A PRPERESF <A 7 TR T 4 TORE

B, WG TIIMASHRFCE T, BHhk5 %2179
DERH L, KR TIHNESF A4 70X 747
FENERICEEREBED RV, ERGHEEE A
L, WERTFLZEOWEERFEL, B2 CHBTs2L
HHEETH B 720, RO WETH-> THRHE%E
FRIGELIENTELILEPHLONE LR S>TWD
[12]. ARWFZeHsEA 5, PRPEEMIRE: L LT, X
HAa7, WEAITRPERAITOWTIIIBWT
L LHBEBIIOI VAR TERLE 202 En
5, ¥9F <4707 4 TIREFEENZ2PRP I
¥ 1% TGF-$1 % PDGF 7% KO EN T2 EH I H
oo THINENSG 2 LT, Rl D72 F 2
stz [13].

RBE AW FITHRER I TORRELY, PRPHETIZ
RIBENA O T A b TR A Y O BT 72 B EA
L, BEBLICORA S TWDE I Eghatz. —T,
KR TIIRBEASOKTAALND OO, ZOHHE
WETIIHREIERE T EL TV Lol TOENE
U7-%E & LT, PRPHIZE TN S DFGF, TGF-41
T EORENTORESF TSI LIk -T, KIiEHM
RO A ITHLORES R F 5727200 TH D L #E 2
b [10]. ATIE, KEOWEEISK LT PRP 2356 H
BN, BEOFEMEESNL ZERREESN TS
[14]. AWFEIEHORIBF G, WEA I TIZBWTPRP
BEIOOH IR & b L CAREICIRMEZ /R L7z, U PRP
O XN B IEER T X 0 B s R e ORI A 0
HAMEME I N2 EEZ bz F- A0 KR
FHITx L CPRP QLA G X DIKHZ WA S5 2
EESINTBY [15], TNIZPRPIZEHFENS
TGF-B1 A AEZIHFI L [16], HEHMZE WD S D805%
NhbloOEEZLNTWS., KifEIZHEWTE PRP
BRI IR L W L CHERA I 7T I3 RICEMEE R L
-, THNEPRPICE Y BKAZAOHANRESI NG
&, I RN T AR O REEATEIT S TR AN
LizbnsEzbhi.

PAHTOfFZEI12 35\ T, PRP 2B IEB R EA D 5
CEDVHLNE L 572, MR 1IEE»SME3MEE IS
P TRIBES, WEAITROERAITICBITSK
ELRZALIEALNT, FRNRIEHIERO O NL o7
[6]. ZZTHRIZ, EFF U4 270R74T2MAE
52 8T, NLARERIBETVIZBWTE3MEE
TORMMICbZ2ERHZEBR L2 [10]. £2T4HM
IO IUTERRBI THIIRE O 4128 LT o H#hE
ROz, REBRERLY, PRPEREYIF <A
T 274 TRETIVE VBT VA ORIEIESE S LT
LEMLRERIESN, TORRIZ1EBZEBL T2,
3B HF TR T 5 2 LSRR I N7z, T O PRP Okt
1 2 G HRN R A TH RIEE 7V &2 V7258 L b W

HER&3E 66 305~309 (2013)

KofRcHh [10], PRPIEGTIVF VB VIZES
FURATBATATEMAALZLIIHEMNTHSD EE 2
S5z,

5 A X ®

[1] Pavlenko A, Bergsten C, Ekesbo I, Kaart T, Aland A,
Lidfors L : Influence of digital dermatitis and sole
ulcer on dairy cow behaviour and milk production,
Animal, 5, 1259-1269 (2011)

[2] Lischer ChJ], Ossent P, Riber M, Geyer H : Suspen-
sory structures and supporting tissues of the third
phalanx of cows and their relevance to the develop-
ment of typical sole ulcers (Rusterholz ulcers), Vet
Rec, 151, 694-698 (2002)

[3] GengZ, Wang C, Zhou H : Effect of platelet-rich plas-
ma on tendon healing, Zhongguo Xiu Fu Chong Jian
Wai Ke Za Zhi, 25, 344-348 (2011)

[4] Mishra A, Tummala P, King A, Lee B, Kraus M, Tse
V, Jacobs CR
enhances mesenchymal stem cell proliferation and

Buffered platelet-rich plasma

chondrogenic differentiation, Tissue Eng Part C-
Methods, 15, 431-435 (2009)

[5] Wiy %, @ik 2, M 52 Z/MUngE (PRP)
WS L UL 2 W EROWGE, KESH, 59,
477-483 (2012)

(6] HIEESE, #E W, & S5, HWEE, A=K,
INH—2, PIHEE, 4 KRB @ FLA 0 BRI 1
T 5% M/MUNEER G 7V 2 87V O R KA R R,
HUERS3EE, 65, 345-349 (2012)

[7] SunY, Feng Y, Zhang CQ, Chen SB, Cheng XG : The
regenerative effect of platelet-rich plasma on healing
in large osteochondral defects, Int Orthop, 34, 589-
597 (2010)

[8] Kurita J, Miyamoto M, Ishii Y, Aoyama J, Takagi G,
Naito Z, Tabata Y, Ochi M, Shimizu K : Enhanced
vascularization by controlled release of platelet-rich
plasma impregnated in biodegradable gelatin hydro-
gel, Ann Thorac Surg, 92, 837-844 (2011)

[9] Nagae M, Ikeda T, Mikami Y, Hase H, Ozawa H, Ma-
tsuda K, Sakamoto H, Tabata Y, Kawata M, Kubo T :
Intervertebral disc regeneration using platelet-rich
plasma and biodegradable gelatin hydrogel micros-
pheres, Tissue Eng, 13, 147-158 (2007)

[10] Tsuzuki N, Seo JP, Yamada K, Haneda S, Tabata Y,
Sasaki N : Effect of compound of gelatin hydrogel
microsphere incorporated with platelet-rich-plasma
and alginate on sole defect in cattle, J] Vet Med Sci,
74, 1041-1044 (2012)

[11] Sasaki N, Minami T, Yamada K, Yamada H, Inoue Y,
Kobayashi M, Tabata T : In vivo effects of intra-arti-
cular injection of gelatin hydrogen microspheres
containing basic fibroblast growth factor on experi-
mentally induced defects in third metacarpal bones
of horses, Am J Vet Res, 69, 1555-1559 (2008)

[12] Hayashi K, Tabata Y : Preparation of stem cell aggre-
gates with gelatin microspheres to enhance biologi-
cal functions, Acta Biomater, 7, 2797-2803 (2011)

— 308 ——



Wl R R B 4R shgE i
[13] Kanematsu A, Yamamoto S, Ozeki M, Noguchi T, (15] Hechtman KS, Uribe JW, Botto-vanDemden A,
Kanatani I, Ogawa O, Tabata Y : Collagenous matri- Kiebzak GM : Platelet-rich plasma injection reduces
ces as release carriers of exogenous growth factors, pain in patients with recalcitrant epicondylitis,
Biomaterials, 25, 4513-4520 (2004) Orthopedics, 34, 92 (2011)
[14] Sell SA, Ericksen JJ, Reis TW, Droste LR, Bhuiyan (16] Boche D, Cunningham C, Docagne F, Scott H, Perry

MB, Gater DR : A case report on the use of sustained
release platelet-rich plasma for the treatment of
chronic pressure ulcers, J Spinal Cord Med, 34, 122-

VH : TGFp 1 regulates the inflammatory response
during chronic neurodegeneration, Neurobiol Dis,
22, 638-650 (2006)

127 (2011)

Effects of Gelatin Hydrogel Microsphere Containing Platelet Rich Plasma Dairy
Cows with Sole Ulcers

Hiroki UCHIYAMA", Nao TSUZUKI"?, Jongpil SEO"”, Kazutaka YAMADA",
Shingo HANEDA", Hiroyuki MANABE?, Yasuhiko TABATA"
and Naoki SASAKI"'

1) Department of Clinical Veterinary Science, Obihiro University of Agriculture and Veterinary
Medicine, Inada-cho, Obihiro, 080-8555, Japan

2) The United Graduate School of Veterinary Sciences, Gifu University, Gifu, 501-1112, Japan

3) Emueich, 4-12-12 Minami, 21 Nishi, Obihiro, 080-2471, Japan

4) Department of Biomaterials, Field of Tissue Engineering, Kyote University, Kyoto, 606-8507,
Japan

SUMMARY

It was demonstrated that platelet rich plasma (PRP), collected from patients could be an effective treatment
method for sole ulcers with alginate gels containing PRP. However, this method was deficient in terms of its
prolonged effect. We therefore used gelatin hydrogel microsphere (GM) as a controlled release material and
investigated the effect of treatment for sole ulcers. This study compared a test group treated with alginate gel
containing a GM-PRP mix (PRP group, n = 10) and another group treated with alginate gel alone (control
group, n =9). The percentage reduction in the size of the hoof defect in the PRP group was approximately 45%,
17%, 5% at 1, 2, 3 weeks after treatment respectively. Cornification was promoted more significantly in the PRP
group at each week than it was in the control group. The pain from pressure in the PRP disappeared at 2 weeks
after treatment, while in the control group it remained at 3 weeks after treatment. From these results, GM con-
taining PRP could be an effective treatment method for sole ulcers in dairy cows.
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