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SRR & LT, RGN, 2HH B
SFU4HHDIFN (f ¥ =7 =1 Y) 9
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HEOBETHRHAELZDTOREICIDHEL
720 9. RIMIZE DG S NTzAN) IRINER
MAFME A S ) AR 8— T (W 1077 +
0.001) (SREAMARTERT (BR). #EH. HA)
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mononuclear cells ; PBMCs) Z4 L. 2
FTCHESIN TS i [20] C# LT
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EFFECT OF INTRANASAL MIST OF THE COCCOMYXA GLOEOBOTRYDIFORMIS
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1. REMABARAAE
(1) ERES LVOGFEDHT

FIN BT W X O E s & ORED
A2 F21TR L7

F WO E IR IR AW I BTl X &
HICHEZ D T LICE TR A E R L
72500, 39CAHATHR L. £EITBIT 57
BRI X A ER IR O N R o7

F 7. HBEOKREIL BN % KD I - T
WML, XA EREER ST, —H
PR RICOWTH KBIZB VTR EICH
BEhEERON D572,

B, WXAERKICBWTIE, B raiydk
SRR Z R L2 BAREHETE 2o
725
(2) mEKEK% DHFE

FAN B B W X O MERE 5% 2 3 1R L
725

ANEZOU VRETIE, SHEHBIZBWTHE
X A%122 = 07g/dL. ABRIX A% 135 = 09 g/
dL & BB X Ho B IX A3 ARl &2 R

{1}

ety o —
#£1 VTNV A LPCROUNTHFET T4~ —
. . Product . . .
Species Gene Accession Number Primer Designation Sequence
Length
Swine B-actin DQ845171.1 118 Forward GCCAACCGTGAGAAGATGACT
Reverse TGACAATGCCAGTGGTGCG
IFN-y NM_213948.1 140 Forward GAGCCAAATTGTCTCCTTCTAC
Reverse CGAAGTCATTCAGTTTCCCAG
Perforin AY373815.1 83 Forward AGGAGGTGGCTAAGGAGGCA
Reverse ATTGGTGCTGGGCTTGGGAG
Granzyme B NM_001143710.1 145 Forward TACTGCAGCTGGAGAGAAAGGC
Reverse AGTGTGTCTGTGTAAATGCCCC
Mx1 NM_214061.1 128 Forward GCCTTCTTTGAAAACCACGCA
Reverse TCTAACAGGGGCAGAGTTTTACAG
Mx2 NM_001097416.1 134 Forward CGAGAAACAGAGCGTGCCAA

Reverse GGGAAGAAGCCTGCCTATGAC
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Coccomyxa THHIWI 25 AR SR IPE N VE 75 O R 28

#2  Coccomyxa 3P O SN T 05 F IR OB in b & OCHREIZ KT
0 week 1 week 2 week 3 week 4 week
48~50 days age 55~57days age 62~64 days age 69~71 days age 76~78 days age

Body temperature (°C)”

Control (n=5) 39.89+0.21 39.78+0.15 39.60+0.08 39.63+0.15 39.56+0.17

Experimental (n=5) 39.95+0.11 39.81+0.14 39.64+0.16 39.61+0.09 39.59+0.12
Body weight (k) |

Control (n=5) 18.2+4.0 24.0+3.8 28.6+5.3 34.4+5.6 41.8+5.8

Experimental (n=5) 18.1+2.3 23.1£2.2 27.843.1 342433 41.4+3.9
Daily weight gain (g) 0-1 week 1-2 week 2-3 week 3-4 week

Control (n=5) 818.9+152.1 663.44265.8 828.6+£199.5 1,057.1+ 93.1

Experimental (n=5) 713.7£118.0 666.0+181.1 914.3+117.4 1,028.6+156.5

Values are shown as means + standard deviation.
*Average of 7 days Body temperature in each piglet.

3 CoccomyxaMMWTETR O SN T AT IK O MB35

B, Y8R
B

Erythrocyte Hemoglobin Hematocrit Value
(x10*/uL) (g/dL) (%)
Control Experimental Control Experimental Control Experimental
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
Oweek | 544.0+1452  522.0+119.4 10.1£2.7 9.8+2.1 30.1£7.9 29.9+£7.0
1 week | 647.8+30.3 629.2+35.0 12.0+0.5 11.9+0.6 36.4+1.3 36.6+1.7
2week | 664.6+20.3 657.6+10.5 12.3+0.4 12.6+0.4 36.9+1.2 38.1+1.1
3week | 659.0+39.4 700.8+ 46.7 12.2+0.7° 13.5+0.9° 36.8+2.2° 40.3£2.4°
4 week | 757.8+82.1 722.2+ 40.7 13.4+1.2 13.0+0.5 42.3£3.0 41.4+1.7
Leukocyte Platelet
(*10%/uL) (x10*/uL)
Control Experimental Control Experimental
(n=5) (n=5) (n=5) (n=5)
Oweek | 175.8+75.5 182.6+93.6 26.1+14.6 20.1+11.7
1 week | 193.4+50.2 212.6+19.5 17.9+ 8.7 15.5+4.8
2 week | 197.4+30.7 217.0£31.5 28.7+5.8 25.8+5.3
3week [ 206.0£42.0° 355.6+160.1° 28.5+5.1 28.7+ 6.6
4 week [ 229.0+65.3 220.0+ 33.1 21.2+5.9 17.7+9.6

Values are shown as means + standard deviation.
a-b::P<0.05, a-c: P<0.1 (in a line)

L7z (P<005), F72. A~ 271 v MiED 3
M H T IRIX A 36.8 = 22%. ABRIX AY40.3 =
24% & ARBDXAZ A BIX TH EITER Wi 2
M7z (P<005), EHICAHERAIRONE
Moizb oo, 33 H O HMmEREE X A
2060 = 42.0 x 102/u L. iRERIX 2% 3556 = 160.1
X 102/u L & 5RBRIX 12 H~ud B X G i 7] 23
Rohz (P<01). LA L. ARiEkEs X Ot
MRBUZ I X 2T B S N o 72

(3) MBEFRENHE

FHEIZB T M OIMEEAEOWER %4
2R L7z,

W] X2 BT 5 & O MERE T ERE. A/G
o 7VTIVRE, a0 v BIXDy -7 a7
Y VIREBICIAERERAETIRON o7 L
L. CRP L 38 H TR X I H A5 B IX

PHBICEWEZRLZIEA, (P<005). AE
BAEZAON o 72b DD 4HBIZBNTD
AR IX 2 2 O~ PIgAiE 13ouf BRIX TR W i &R
LTw/z,

(4) hhREREEEFRAE

WX 2B B B RAGRT. B4R 28 H . 498
H @ IFN-y. Perforin. Granzyme B. Mxl 3
L " Mx2 @ mRNA 53l& 225 IR L7z
W% BHAGTHT 45 & O 2 38 H o> 2% i Fp 58,92 B 3 1]
¥ mRNA ZEHEICIIMXHEICEIRSh %
Mo 72h3 438 H O Perforin TldxBEIXIZHA
B HBEICEWEZRL (P<005). HE
LAZRON LD o72b 00, Mxl TIIH
XAZ HeAGRERIX TR ) AR & 17z (P<0.1) o
L. ZOMORETIZE W TIEMXHIZ#ER
RoNerolz,
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%4 Coccomyxa VPN D SLPINETE A5 10RO LT 2 11 BLC B3 B
Total Protein(g/dL) A/G rate (ngI/{;L)
Control Experimental Control Experimental Control Experimental
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
0 week 5.1+0.5 5.1+0.3 1.23+0.20 1.29+0.21 - -
1 week 5.9+0.8 5.2+0.4 1.09+0.22 1.19+0.90 - -
2 week 5.8+0.3 5.5+0.4 1.19+0.05 1.18+0.08 0.06+0.01 0.08+0.06
3 week 5.6+0.3 5.8+0.4 1.38+0.10 1.39+0.19 0.16+0.07" 0.07+0.03°
4 week 6.0+0.2 6.0+0.1 1.24+0.21 1.23+0.29 0.19+0.14 0.07+0.03
Serum Protein Fraction(g/dL)
Albumin a-globulin B-globulin y-globulin
Control Experimental Control Experimental Control Experimental Control Experimental
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
0 week 2.79+0.43 2.85+0.27 1.05+0.07 0.99+0.08 0.22+0.06 0.28+0.15 1.02+0.10 0.96+0.07
1 week 3.02+0.25 2.82+0.29 1.01+0.04 0.99+0.06 0.73+0.57 0.39+0.24 1.11+0.13 1.04+0.13
2 week 3.14+0.17 2.95+0.31 1.09+0.10 1.07+0.06 0.39+0.20 0.45+0.24 1.17+0.06 0.99+0.27
3 week 3.26+0.24 3.38+0.29 0.94+0.03 0.97+0.15 0.30+0.04 0.28+0.07 1.12+0.04 1.20+0.12
4 week 3.32+0.21 3.25+0.42 1.16+0.40 1.25+0.52 0.38+0.17 0.33+0.13 1.18+0.28 1.13+0.30

Values are shown as means + standard deviation.
a-b: P<0.05 (in a line)

5  Coccomyxa il WA O B EHE DT IKO b 6632 B K F mRN A 8B 82 T 8

IFN-y Perforin GranzymeB Mxl Mx2
Control Experimental Control Experimental Control Experimental Control Experimental Control Experimental
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)

0 week 14.1+9.9 15.5+11.8 6.3+£3.3 44425 10.2+£ 7.0 12.0£9.6 3.1£1.6 3.9£1.2 7.0+£3.8 11.7+6.7

2 week 17.2£3.6 17.0+£7.5 6.7+2.1 7.0+2.9 14.0+5.5 12.4+4.8 3.1+1.6 3.443.6 7.6+1.3 7.6+5.4

4 week 20.6+13.3 13.0+3.5 1.9:0.1° 2.7+£0.6" 14.9+11.9 9.4+4.1 8.2+4.4° 2.8+0.6° 6.8+5.6 6.8+4.0
Values are shown as means =+ standard deviation.
a-b::P<0.05, a-c: P<0.1 (in a line)

(2 =] RPKRFIIIHE IR Po72bDEE R D,

1. ERBEBESLURE 2. M¥XpES & S VMEEDES

EoOKERIE, BB L ZAOHEE [11, 21]
ThbdEEDITKEMPERBEROBEL D 2D
(26, 37]c AWFFEIC BT 2 K O3 E ik 1$
WX & HIZER H kI > THETRT 5
iz /R L7zboD, 39CHTIHER L. mXH
WCAEBRAEIRON o7 T2 HHEICE
FARER X KB O— H A EICH M
XEZZIIR SN o7, S5, StEK
WBWTIEMX E S, BERAiHLEDH -
BRI R 2 R TR ER T X o le &
DT L XY, KFFFEICBWTIE, MXIZBWT
FHERRSCHEE IS EE Y LT T E AR
BRIBDZEITAE LTV Rz b D EEZ b,
T2 AFRICBV TR, FXOFEHERE S
FAREIZOWTIEMEL T RWwds, BHICE
WTH X WCER o722 856,
Coccomyxa {ELO HIPEPNWEFEZ X 2 fil BHE IR

Odink 5. £ 6 H H#IKIZ B\ TR
2K & S BOE & 7R L 72 IR O MLER B 45 % e L
72 2 A, FIERIL TR L7z RIS AR 722 K2 B
~PRIMERTEFEE G AT NEZ O VRER
A7)y MEPETT A LHMELTWS
[25],

F 720 L& ARRIZ. 70 ~ 95 HEO B KIK
TR EEEI OO NI K E @R LD LN
72RO I # HE O EALIZ D » TR 2
1o 7o, IR RIS I AREF IR AR
BRE, 7470 =7 VBE, aBXUy -
yua7) YRENEL A/GH, TVT I Y
REMIV EHE LT3 [14]

—J. MEHEHEO—MTH 5 CRP &, fk
WTEPERIE X 72 1 ZHIERIEIC A D 2 I RE THIN
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X—H—D—o2k LTk} [613] BLXUKE
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(8, 36] DEIHZWITEH I N TV 5D, F 7.
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mL7zto®End 5 [31],

AWFFE D BEAIK D MK 12D T, I
WEHERESR A/GIH. 7TV T I VIRE, o B
y =27 a 7)) YREIRAEICBW Tl X EICE
BEhAEIRON L5725 DD, CRP EEIZ,
3 A H THRERX A A~ XA 2 i ol %R
L. MXBEICHERENP RSN (P<0.05),
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[Abstract]

The effects of an intranasal mist of a polysaccharide solution from Coccomyxa gloeobotrydiformis, a green
alga, on the growth, blood components, and immune-related gene expression levels of piglets were examined. To
measure growth and blood components, 15 three-way crossbred (Landrace x Large White x Duroc) piglets, with
an average body weight of 18 kg (about 50 days old), were divided into two groups and sprayed distilled water
only (control group) or distilled water solution containing 1% polysaccharide from Coccomyxa gloeobotrydiformis
(experimental group). The appropriate solution was sprayed into the nose of each piglet every day. Rectal
temperature was measured every day and bodyweight was measured weekly. There were no significant differences
in the average rectal temperature, bodyweight, or daily weight gain between the control and experimental groups
in any week. In week 3 (69-71 days old), the mean blood corpuscle ingredients, hemoglobin concentration, and
hematocrit value of the control group were significantly lower than those of the experimental group (P < 0.05), and
the number of leukocytes tended to be higher in the experimental group than in the control group (P <0.1). Among
the serum proteins, the C-reactive protein content in week 3 (69-71 days old) was significantly higher in the
control group than in the experimental group. The expression of the immunity-related gene, perforin, was
significantly lower in the control group than in the experimental group (P < 0.05), and MX1 expression tended to
be higher in the control group than in the experimental group (P < 0.1) in week 4 (7678 days old).

Keywords:Coccomyxa, piglet, blood corpuscle ingredient, serum protein, immunity-related gene,



