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Effect of Compound Kuqin on T Cell Subsets and Cytokines

of Blood in Canines with Canine Parvovirus

LIU Juan, WU Qiu-yue, QIU Hong
(Department o f Veterinary Medicine , Southwest University , Rongchang 402460, China)

Abstract:In order to study the effect of compound Kuqin on T cell subsets and cytokines of blood
in canines with canine parvovirus, we established the canine parvovirus model, and separate 120
canines into 6 groups, like blank control group, model group, positive medicine group, com-
pound Kugin high dose group, middle dose group, low dose group, with 20 canines in each
group. We set the time point that 6 hours after the virus was inoculated as 0 d, and collect the
blood sampling from the canine saphenous vein at the day 0, day 7, day 14, day 21, day 28, and
day 35. T lymphocyte subsets were detected by flow cytometry, and the cytokines IL.-2, I1.-4,
IFN-y were detected by kit. The result showed that, compared with the model group, compound
Kugin can promote the secretion of I1L-2, IL.-4, IFN-y, and increase the percentage of CD3",
CD3" CD4" T cells in peripheral blood, and decrease the percentage of CD3" CD8" T cells. In con-
clusion, compound Kuqin can regulate canines’ immune function and improve the ability of antivi-
ral after they were infected by canine parvovirus.
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B EW L LA 2000 r e min B0 20 min, B0 58
Be 5 W B 3R 5 4 T2 R 2 B L € A0 )2 B D bk
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Table 1

Changes of the CD3™ T lymphocyte in canines’ lymphocyte liquid( x + s, n=6) %

K #JE A /d Days post challenge

4 5| Group

0 7 14 21 28 35
Sk 40.242.9%  37.6E11.1%  39.44:9.4° 47,8412, 380 55 943, 8% 52,546, 94
HE R 21 39.542.5%  67.5413.9%  62.4410. 1% 42,0416, 1%%  30.448.6°  36.345.6"
FH P4 24 4 41 39.541.7%  71.84+6.9M 71,643, 2% 58,347, 6N 63, 2411, 0% 41, 644, 14
S5 A R b 2 41.947.2% 79,028, 9™ 76,945, 14 72.97410. 9 76.545.5% 53,544, 7
5207 R 43.448.4™  69.3+10.8™  70.6E6. 1M 68. 68,9 68,747,951, 144, 7N
807 W AR 44.446.2%  65.610.2% 59,63, 00 65, 148, 62 36,7+£3.2°  32.543.6"

[ 1) A [7] 5 B 38 7R 22 52 AR B3 (P>>0. 05) L[R]3 AN [R) /N S B 3678 22 57 8.3 (P <<0. 05) , [ AN /] K5 5 6 0K 22 ik B 3
(P<C0.01), T

Same letters in the same column means not significant difference between treatments (P>>0. 05), different lowercase letters in
the same column means significant difference (P<C0. 05), different capital letters in the same column means very significant

difference between treatments (P<C0.01). The same as below

525 (M #7014 f1 35 dL, A4 R
SRR IR EL B CD3 T CD4 " T bk B 40 i 7 43 B
Z(P<<0. 0D FEA%., 0~35 d, B4 CD3 CD4' T
NS NS & S N ISR CIB R EE S i

AL IRK 7.21.35 d. R A R R 4L L FH
PEZG R A1 JE Ik EL H CD3' CDA™ T bk B2 41 i
oA 2E 5 3 s i 3 (P<<0. 05 8 P<<0. 01) J
e TEILER 2,
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F2 HRBWAAKBEMAED CDITCD4T THBHMWEN (2 £ 5, n=3)
Table 2 Changes of the CD3* CD4% T lymphocyte in canines’ lymphocyte liquid ( x + s, n=3) %
Wi G HtE] /d  Days post challenge
241 5] Group
0 7 14 21 28 35
A= 43,944, 0™ 46.9+4. 8" 43.5+6.0™  41.0£5. 7% 48.849.5"" 50,242, 0"
2] 43. 742,07 21.343. 1% 23.143.3%  35.4410,0%  39.84-2.4% 34,143, 5%
BH - 25 1 21 43.543.6% 28,42, 0P 26,447, 0% 53,943, 5 43,347,642, 444, 9"
B R 42. 745, 40 37.043.1% 27,243, 3% 59, 842, 7 62.042. 2%  58.241.7M
Ayl e b b T 39.4745.5% 31,145, 2% 18,242, 0% 57.143.28 58,942, 4% 54,240, 7
587 R 39,141, 1M 36.140.65% 31,7495 49,247, 2% 36,544, 9% 32,345, 3%

FERIZH R AP R Ik L rp CD3T CDS8 ™ T 3k 2 44 iy
HOBAEIRE 7 A1 21 d, 525 A4 b B 2 Bk

LA 4345 S B2 T 8 T e e i 9 L 21 d
21 d 5 T M. 5 RUR LA H L B o

3 (P<C0. 01 5 P<<0.05) Fhm A% 14 d BRI /R0 0 d B3 (P<<0. 05) b 5 iK% 21 4. &2
R P25 (P<<0.01) F#fiK. 0~14 d.CD3" CD8" T ik T3 vy % e ) AR 3 (P<<0. ODFRAIR. TE L3R 3.
®3 HRBARXKEHEAMBH CD3TCDS' THEBBIHMENL (« = 5, n=3)
Table 3 Changes of the CD3* CD8* T lymphocyte in canines’ lymphocyte liquid ( + + s, n=3) %
WG EtE] /d  Days post challenge
2H 5| Group
0 7 14 21 28 35
=S HA 40, 542, gBcede 35.0+3. 1% 43.5+6. 0 44,8411, 1 32,9412, 0™ 33.5409. 2%
AL 41,745, 767 448,84 23.143.3%" 46.7+13.2%  33.1+2.6M  36.3+E2.0M
BH - 25 ¥ 4 43,344, 5ABChde 58 647, gABD 25. 641, 48¢h 25.541. 8 26.8+1. 64 35.441. 5%
B A EAEA 48. 541, At 53. 342, 54 27. 243, 38 22.545.3% 22.944. 9% 30. 442, 6™
2 A R A 51.042. 62 59. 742, 1A% 18. 242, 0% 32. 748, 578 24.243. 2% 35.5+3. 1M
AR F R A 38. 62, 480 46,244, 7% 31.7£9.5™ 36,313, 2% 35.44+3. 6™ 31.14£7.5M

2.2 HKARMFES IL-2.1L-4 F1 IFN-y 2K »=0.001x-0.060 7

o E R2=09770
IL-2 1L-4 1 IEN-y bR 42 WL I8 1~3, 522 g
FZHAR LG, 0 0 L B ARL AL Rl i Hh T2 & i B i
FE  2ZF B E (P<<0.01), MAERE 21~35 d, 500 1000 1500
e NI Sre &i/(ng'L") Content
Kl WHHIL-2& A RE(P>0.05) . !
HERIA] R i 7 TEA D 5) B B2 L4 s
20 Fig.2 The standard curve of IL-4
: y=0.001 1x+0.034 7
15 2=(0.9779
e y=0.003 6x+0.043 3
s 10 ¢ R =09774
@)
0.5 ¢
0 1 1 1 1
0 500 1000 1500 3000 0 , . , . ,
&rir/(ng'L") Content 0 100 200 300 400 500
1 IL-2 AR & ht/(ng'L") Content
Fig. 1 The standard curve of IL-2 B 3 IFN-y fRAE B

Fig. 3 The standard curve of IFN-y
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SRR A TR 0 T A Rl SRR R (P<<0.0D TR . TR S,

K PHPEZG My 40 s 25 (P <<0. 01) [ ; 10 36 7~ 35 S5 HAM g, fEiR % 0 d. B4 R (i i
d B ERER R IL-2 SEAEE(P>0.05) IFN-y & & B3 (P<<0. 05 F &, ik 7~14 d,
FrE. HEILE A4, BRI RN 3E H IFN-y & & 2 55 3% (P<0. 05)

Sz PaaMmit .5 14 fr 21 d, BERL AR 1l v PR . SHR AR 4. 78050 7~ 14 d BHTEZ )
W Il Fa il B (P<T0. 01) FRAIK, 5455 AU 41 A W EZ S E PR R IFN-y &tk B3 (P<
Ho L, 7RSS 7~35 d. B i o AR R4 L4 0.0 FFwE . HEWE 6,

F4 AMBFPEBMEFIL2 EEHTL (2 £5,n=3)

Table 4 Changes of the IL-2 content in canines’ serum ( » *s,n=3) ng+ L7*
WHEJEETE]/d Days post challenge
24 5] Group
0 7 14 21 28 35
S HAE 145. 125, 40% 236.64+6. 26" 189. 82+5. 055" 153. 6145, 395 130. 58 +5. 82" 187.55+£7. 21"
FEL TR 2 404, 5244, 13" 234, 2142, 497%> 195, 7345, 0548 118, 7644, 975 92, 7044, 285 108, 4544, 178

219.06+4, 6271 138.4543.49"%  86.64+2,02° 316.64+3.16" 248.1542. 50" 250.27+1. 79"

=
B
\&{\JE
&
=

RIS m R 231,183,417 261. 7912, 414 270. 883, 32" 176, 334-3. 67" 121. 182, 79" 118.4546. 95"
SR R B A 248, 1545, 78" 299, 3643, 34" 214. 52424, 992 103, 6144, 28 115,735, 45" 148. 4544, 02"
ST ARG A 344, 8252, 58 266. 642, 36" 132,391, 61" 97.854£4.01%  88.154:3.88 129.3641.91""

RS RMFFHABETF IL4 FEHNZTH (> £5,n=3)

Table 5 Changes of the IL-4 content in canines’ serum ( z *s,n=3) ng e L'

W&l E]/d  Days post challenge
5] Group

0 7 14 21 28 35

23 40 109. 63422, 25% 109, 3042, 48> 146. 8043, 79% 125.9741.42% 60.63+=2.64° 98,3043, 19%
Y 4] 123.3041.21%  68.9741.83"  49.634-0.927  59.3041.78% 77.3042.14°¢ 105.634+2. 26
FH 1 25 ¥ 41 119.3042.01% 206, 302, 294 226. 9742, 20°™ 153.80+6.50% 103.97410. 48 73.6344. 29
HOT BRI R 175. 303, 79™° 286, 3045, 25 279. 9741, 87™ 262, 971, 46" 244, 302, 80" 256, 3044, 56
B A PHRIEA 169, 9711, 94% 274, 3041, 36" 262, 6341, 405 238, 631, 617 227. 9741, 83% 217, 9741, 31%
HT SRR 110, 30£2, 459 238, 9742, 5270 232 3042, 017 230, 9741, 73 224, 3041, 52" 215, 9742, 05"

R6 RMFPAMETF IFN-y REWEWL (2 x5, n=3)

Table 6 Changes of the IFN-y content in canines’ serum ( x *+ s, n=3) ng+ L

W& E]/d  Days post challenge

0 7 14 21 28 35

4% Group

K}
jany
A
mua

57.88+1.01™ 78.9941.66"" 57.4240.89™ 73.06+1.38" 79,7342, 26%" 59,0842, 417"
75.29+2,08™ 58,90+1.58%  46.68+1.51" 61.77+2, 24 52,88+1.92% 56,9542, 08™

i
=
i

94.55+0. 82" 106. 8642, 10" 73,254+1.18" 33,9942, 94" 57, 51+1,25™ 29,9242, 90™

=
o 5E
\Lg#
W §
e

73.6241.34™ 118.16+0.89* 101.86+1.53" 83.90+2.50™ 80.7542,09%"™ 95 4741, 66"

I
=
i
D_VE

93.06+1.01% 104.9241.02*" 83,90+1.31% 81.5841.52% 75,2940, 785 77,7942, 594>
73.9041.53™ 99,8241, 07" 73,71+0.99°  75.1940. 76" 66.21+0. 815" 66, 68+ 1. 97
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IR EL 2 A T 9k 5 40 S B & AR A AR AL L 4R R 7
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d. BHME 25 A K 2 05 7 % e s 4] CD3 T CD8 *
T 4l M 43 BRI %R B 45 SR R & 55 1 7
I 2 AE R T AR BLIR Y B¢, B 4% 8 9 MLIA Y T 40
If S0 2 2B AR Ak 4 il BE O B IR A L DT kA AR
PRI 1E

5205 8 A AT AR R R AL 53w TL-2  TL-4 i TFN-
Yo P 7 G g I 2 Sk B b, 6k 40 IR A B AR
R AR A ol 25 R E T . TR
P TL-2 32 22 g R 3 T 40 i (CD4™ o Thl 0
CD8 ™) i = A= (1 LA T 32 A2 6 1k i 4 i IR 1, 7
i B E ABLR B0 375 5 2 M T b 200 i 1) 18 5 0
Az TR A AT A 5 0 B . R ISR Y B L DR
YL 1 20 i rp e A TEN-y, B8R R BE 100 i gk e 4
e H 9 75 S AL T R 2 R 40 i o s
20 AR B T B L B AR R FER A . TFN-y 1Y
W AT A AR A2 B T T4 BT B4 AR L e
AN A L 38 7T & B4 = A K OF 1Y
IgE Fil TgG1, IL-4 A & B Wi 40 i 36 1k B8 7, 7]
DA 58 v [ b 1) 5 I 4 R Ak 1) BT D0 SR R ) L X —
TR 1 5232 i T B I % 38 38 39 in it S B
A E T, 58 AL AE 7~21 d, BRI T4,
IEN-y & it 8 FE A, 21 ~35 d, IL-2 & R R AL, 57
Y11 R A0 i g B )22 v A0 R R A AR A s B R
R ARG 51 & G S 8, 4k 5]k 182,
IL-4 J&¢ TEN-y 20 a5 7 & A 2 1728 o)y, 4k i i 2
BLAAHE R AL RE » 51 2 975 5 1 i SR 1 FRE7 0, A
YUAHLEL  7~35 d. m Rl gl TL-2 & Tk &
K o ARR 4L IL-4 IFN-y 4 T8 %R B 45
RN B 05 B A AR LR 1 B % BB 2 5|
T LA 17 200 Jf PR % 2B AR Ak 42 il 2 1O B IR PR
T & #E AR AP LR 19 15

25 LTI B T SRR PR R ALK CD3 |
CD4" (CD8" T J#f £ 41 Jifa i) A% Ak LA K A R 240 Jfa A -
(53 W s B AR AR AL VR AR L dnfef 8 4% T 48
i STV B 194 25 £ A B A B 440 B PR B 4 5 3R R
— W5 .

2 % 3Lk (References) :

L1 BRSO, SRpemd, siAs, . KA/ W 0095 R
SRR LT ] BB 2 R, 2006, 27(1): 48-
51.
YAN W Q, WU DF, DAI Y D, et al. Study on the



2 4] XU T A/ R R LT A D IR 0 N R T 375
pathogeny of canine parvovirus[J]. Progress in Veter- [11] POLLOCK R V, CARMICHAEL L E. Maternally
inary Medicine ,2006,27(1) ;:48-51. (in Chinese) derived immunity to canine parvovirus infection:

[2] X #, SEH, ZK®, & RA/NFEIHEHORT transfer, decline, and interference with vaccination

[3]

[4]

L6]

[7]

(10]

FacE A L] b R RS R, 2012, 39(11) . 200-
202.

AlJ, YUAN Y G, PENG Q L, et al. Epidemiologi-
cal investigation of canine parvovirus[ J]. China Ani-
mal Husbandry & Veterinary Medicine, 2012, 39
(11) :200-202. (in Chinese)

B, AW, £ F. S RM/NRER B BIR
5401, S EzhY e, 2010(4) . 100-102.

GU H J., WANG J Y, WANG J. et al. Prevention
and treatment of canine parvovirus [ J]. China Ani-
mal Health ,2010(4); 100-102. (in Chinese)

R, £ RUVMESHRZH S %586
[J]. HMEWEE, 2013(2): 58-59.

LI M X, WANG W. Diagnosis and comprehensive
prevention and treatment of canine parvovirus[J].
Jilin Animal Husbandry and Veterinary Medicine ,
2013(2): 58-59. (in Chinese)

HOARE C M, DEBOUCK P, WISEMAN A. Immu-
nogenicity of a low-passage, high-titer modified live
canine parvovirus vaccine in pups with maternally de-
rived antibodies| J|. Vaccine, 1997, 15(3): 273-275.
JIANG W, BAKER H J. SWANGO L J, et al. Nu-
cleic acid immunization protects dogs against chal-
lenge with virulent canine parvovirus[J]. Vaccine,
1998, 16(6): 601-607.

MORRISON M D, REID D, ONIONS D, et al. Gen-
eration of E3-deleted canine adenoviruses expressing
canine parvovirus capsid by homologous recombina-
tion in bacterial J]. Virology, 2002, 293(1). 26-30.
ERE. B . K& M RN R RS
PRAE R AN /N B 5 V6 97 g L L) D, o B
& 2007, 43(3): 46.

WANG G F,YANG S, ZHU Y, et al. Application of
monoclonal antibodies to canine parvovirus [ J]. Chi-
nese Journal of Veterinary Medicine, 2007, 43(3) .
46. (in Chinese)

IKEDA Y., MOCHIZUKI M, NAITO R. et al. Pre-
dominance of canine parvovirus (CPV) in unvaccinated
cat populations and emergence of new antigenic types of
CPVs in cats[J]. Virology, 2000, 278(1): 13-19.
STEINEL A, MUNSON L, VAN VUUREN M, et
al. Genetic characterization of feline parvovirus se-
quences from various carnivores | ] |. J Gen Virol,

2000, 81(Pt 2): 345-350.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[J1. J Am Vet Med Assoc, 1982, 180(1) . 37-42.
OBRIEN S E, ROTH J A, HILL B L. Response of
pups to modified-live canine parvovirus component in
a combination vaccine[J]. J Am Vet Med Assoc,
1986, 188(7). 699-701.

RIETR, X R, EHRE. BTSN T
QeRA/NREERBIAL] ] R BEEZRE, 2010
(6): 34-37.

ZHU Z R, LIU J, NIE C R. Curative and preventive
effects of compound Kugin injection against canine
Parvovirus disease in dogs[J]. Journal of Tradition-
al Chinese Veterinary Medicine ,2010(6) : 34-37. (in
Chinese)

EEM, XSO, EARTFE. PUR AN/ EEE T i
WEFEl)]. B EEBE, 2004, 36(4): 7-8.

WANG X L, LIU W S, WANG C Y. Study on anti-
CPV composite[J]. Animal Husbandry & Veterina-
ry Medicine 2004, 36(4) . 7-8. (in Chinese)

BRSRAF. ST AN R AN /I AR 9 B IR 1 B 2
WF5E[D]. T« P4 R R4, 2008.

NIE C R. Research on the preventive and therapeutic
effect of complex prescription Kugin on CPV and
pharmacodynamic action[ D]. Chongqing: Southwest
University,2008. (in Chinese)

WedE. ZENEM, TS, FIA 3 Bl 2h 4l Xt ik
IPR A /NI B0 R ROCR L ZE ()], [ 8 B e ik,
2007, 43(9): 58-59.

YANG G W, LI R N, YU W L. Observation on
effect of three kinds of traditional Chinese medicine in
treating canine parvovirus disease[ J]. Chinese Jour-
nal of Veterinary Medicine ,2007, 43(9): 58-59. (in
Chinese)

FEZE. gy SR RTINS A K R
(1. HEsiHREe, 2002, 19(3) . 27-28.

YIN Y J. Treatment of canine parvovirus enteritis
with traditional Chinese medicine “Quan Kang”[]J].
Chinese Journal of Animal Quarantine, 2002, 19
(3): 27-28. (in Chinese)

XehEE, ML M. T B4R HE T
PrRk Y o v W/ A ], [ A0 I 2 G0 08 2 43 i
1992(4) . 206-208,224.

LIU Z B, WANG Y. HU Y. Role of T cell subsets
and cytokines in anti-infection immunity[ J]. Interna-

tional Journal of Immunology, 1992 (4). 206-208,



376

B
3
I

it 18 %

[19]

[20]

[21]

(22]

[23]

[24]

224. (in Chinese)

TEEIE L RIE SR X AL B A X A /N R R
ZLANM e i 208 AR s [T ] LR, 2009,
30(12) . 25.

ZHUGE Z, ZHU Z R, LIU ]. Effect of Kuqin com-
pound on canine parvovirus of red blood cell and he-
moglobin changes[J]. Neijiang Science and Technol-
0gy»2009, 30(12): 25. (in Chinese)

Jemtgely K2 BB LML Jbat ol i Jitak . 1999
Beijing Agricultural University. Veterinary medicine
[J]. Beijing: Agriculture Press,1999. (in Chinese)
SLIRHE . BRIES . BRiEsm, 2. PIRE R 4 R 4h
JE L T 4 R s ma L. w3 AR 2, 2007,
34(7): 56-59.

KONG Q B, CHEN J J, CHEN D K, et al. Effects
of two transfer factors on T-Lymphocytic subgroups
in canine peripheral blood [ J]. China Animal Hus-
bandry & Veterinary Medicine ,2007, 34(7); 56-59.
(in Chinese)

M, A, PSS ST RUZE R AN/ EE
U] HFHEERE R, 2008(5): 105.

SHENG P F, JIANG Y. Treatment of tibetan mas-
tiff parvovirus by combination of traditional Chinese
medicines[ J]. Chinese Journal of Animal Husbandry
and Veterinary Medicine ,2008(5) ; 105, (in Chinese)
SEFAE. P AMEL FRAVINE TR BEIR
JELI]. DU B, 2002, 29(3) : 48,

JING X N, LIZ L, YANG X H, et al. Treatment of
canine parvovirus by traditional Chinese medicine[]].
Sichuan Animal and Veterinary Sciences, 2002, 29
(3): 48. (in Chinese)

BOUE Wk BB % sh e (M. Jbat.
A R AL, 2003.

YANG H C, YAO H C, WANG ] W, et al. Immu-
nology [ M ]. Beijing: China Agricultural University

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Press,2003. (in Chinese)
NG C T, SNELL L M, BROOKS D G, et al. Net-
working at the level of host immunity: immune cell
interactions during persistent viral infections[ J]. Cell
Host Microbe , 2013, 13(6): 652-664.
WHERRY E J, KURACHI M. Molecular and cellu-
lar insights into T cell exhaustion[]J]. Nat Rev Im-
munol » 2015, 15(8) : 486-499.
PAUL W E, SEDER R A. Lymphocyte responses
and cytokines [J]. Cell, 1994, 76(2): 241-251.
TANIGUCHI T, MINAMI Y. The IL-2/1L.-2 recep-
tor system: a current overview[ J]. Cell, 1993, 73
(1): 5-8.
@ EARAR.HER,EF OANKARNHE T TN
[MI. b [ 5 K2 A, 1996.
HOU J, WANG D X, XU J M, et al. A handbook of
human cytokines [ M ]. Shanghai: Tongji University
Press,1996. (in Chinese)
XI5, iz . 40 B T R B LML i 1
T 7 RRAE S 2008.
LIU Z C, YUE Y N. Cytokines and clinical disease
[M]. Haikou: Hainan Press, 2008. (in Chinese)
TIEGN HETGAE . AN IR A F A R B AR T R A
BEHEML st A R, 2010.
WAN S R, KANG L J. Application of cytokines in the
prevention and control of animal diseases[ M. Beijing:
China Agricultural University,2010. (in Chinese)
BROWN M A, HURAL J. Functions of IL-4 and
control of its expression [ J]. Crit Rev Immunol,
1997, 17(1) :1-32.
LEVY D E, GARCIA-SASTRE A. The virus bat-
tles: IFN induction of the antiviral state and mecha-
nisms of viral evasion[J]. Cytokine Growth Factor
Rev, 2001, 12(2-3): 143-156.

(€ 1 WNEV, €





