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[ Abstract]

To investigate the distribution of coxsackievirus B3 (CVB3) in rat tissues and the immune response and inflammatory

Objective Using different concentrations of Coxsackievirus B3 ( CVB3) to infect young SD rats.

factors, to clarify the immunopathological mechanism of viral infection and provide an experimental basis for drug
Young SD rats (7 days old) were injected intraperitoneally with
different doses of CVB3 (TCIDy, = 107*/100 L) and the proportions of lymphocyte subsets (CD4", CD8") in
whole blood at days 4 and 8 were detected by flow cytometry. The CVB3 loads in the heart, liver, spleen, brain,

screening and efficacy evaluation. Methods

kidney, and gastrointestinal tissues were detected by real-time fluorescence quantitative polymerase chain reaction,
TNF-a and IFN-vy levels were detected by enzyme-linked immunosorbent assay, and histomorphologic changes were
observed by hematoxylin and eosin staining. Results Different doses of CVB3 caused different degrees of diarrhea
and decreased body mass in young rats. CVB3 was mainly distributed in the stomach, small intestine, large intestine,
and stools, with the highest load in the large intestine and stools. The stock solution group (TCIDy, = 107*/100
pL) increased the proportion of CD8" T cells in the whole blood in young rats and decreased the CD4*/CD8" ratio ( P
< 0.05, P<0.01). Compared with the nomal group high TNF-a and low IFN-y expression were observed in the
large intestine of young rats in the concentrate group (P < 0.05, P < 0.01), and submucosal edema and
inflammatory cell infiltration were observed in the large intestine (cecum and rectum). There were no significant
differences in the proportion of lymphocyte subsets, TNF-a and IFN-y levels, and morphological changes in whole
blood of young rats in the group 10", 107>, and 107°(P > 0.05). Conclusions Different doses of CVB3 can induce
infections in young SD rats. CVB3 (TCID,, = 107*/100 pL) causes pathological changes in the large intestine
(cecum and rectum) in young rats, and high virus replication can increase levels of inflammatory factors and cause an

imbalance of immune cells. CVB3 may have a unique pathogenic mechanism in young rats, providing a theoretical
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basis for developing evaluation strategies for drugs against CVB3 virus infections.
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1.1 ##
1.1.1 =83

7 H SPF ¢ SD KL 70 H(7 85,10 H/%%,
WEERL) ,10 ~ 15 g, MERREAS 2, T 380 p 207 3 e
SRS B AT BR 2N F] [ SCXK (1) 2019-0004]
T %) i 3 i FD 2 W A 5 0 A R A D R
W SYLRE C KAEY LK% (ABSL-1T)
[ SYXK (#)2020-0015) , Y3 5 T IVC iR 5%,
Wi 25 7 & Ok R, A ROk, R
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1.1.2 JREEFR

CVB3, %5 . ATCC VR-30, 1 35 [E ATCC #2
f o FEA T AR B S5 B & (BSL- T, SE 5
B K TS AT (2021) 465 BO10 =) B
Fr A MR
1.1.3 4

JE AT JE 40 ( LLC-MK2) ( ZX 00 1 8 A= 1
BHEABR A F,CM-0141)
114 FE0 S5

Rat CD4 & ( BD Pharmingen,554838) , Rat
CD8 #i44 ( Biolegend , 200609 ) , = # DMEM 13 3%
J(Gibeo,8121512) , A 4 IfiL ¥ ( & [H Sciencell 2
H], 2300015 ), K B M9 8 38 7 « ( tumor
necrosis factor oo, TNF-o) ELISA 105 & ( VL7574
Szl A BR S AL 202112), R OB y-T &
(interferon-y, IFN-y) ELISA 5 & ( V1. 75 i % 52
WA R T L202112)

BCR-MI02-72-C11-PPSU &k [l g 738 <, 78
B A GE BSC1300- 1 -B2 Rl A= 442 4 A0 (¥ [ 11
AR BETT ae e A IR A F, P E) 5 CJ-1F Y
B AL TAE & (IR NS IS IR S i 55 A5 PR 2
AL D) 3111 A co, W w3k Thermo
Fisher A 7], 26 ) ; DMIL 8] & 1355 (15 Leica
v P2 ) ;DFC 420C FR AR R G (T Leica
NI S5 D) ; Spectra Max i3x 22 IR M bR (B
R SE 25 F A F), B MR ) 5 A2 R B Ak i A
( 251# Thermo Fisher,3&[# ) ; Beckman ; A00-1-1102
A (S5 BD AR EHE)
1.2 Ak
L.2.1 SREEE IR Y1 K FE A

LLC-MK2 & 75 . DO A B LLC-MK2, i
B 37 CLEA KRR, 8 AR
BRI E.CE T, T 1000 1/min .0
5 min, 3 W, DA 5 mL & 10% FBS f58 455
FEW R A IRAT 8 ~ 10 UK, B 40 i B %
ol 28] 40 OO Hp , %0 0GE 2 1) 58 A SR, R T
37 °C 5% CO, P REFE,

TR Y VR A U VR A, TR A
37 CLEAKIRSE AR, ¥ h A mA S5
FRUFHY LLC-MK2 b, &b 78 K% 5% 3t 28 W 47 7 55 40
JiL AT R EER 1 ~ 2 h, BEFE 15 min 5253
KSR, (R BRI BT I 20, e EER B 2 h S A

R AR R AR RO 33 ~ 37 °C 5% CO, 55
AP RR

TRRE 2 B2 2L IR R ) B (50% tissue
culture infection dose, TCID ) M %E ; (1) 2 A A
WS B AR 5 x 10°/mL (1) 5540 i B, 42
FhF 96 FLA T, BEFLIEFR 100 wL,37 C 5% CO,
BFRAATPIEE A0 (2) e RE A Fr A R R AR
JZMERETS R0 7 RO DMEM 85 38 539847 10
A OB R R 107" ~ 107, 51 Hi B i
B RN 8 ML, F 96 ST IR A B R 5L, IF
FH PBS WRVEGE IR, SR 5 B FL I A AH R v B
BERG BRI 100 pl, [FIAS i E 8 A~ AR 2 1)
AARLFLAE S B PR XS IR (3) 55 9% LA o 7 4 b
J& K 96 FLAN S SRR B AH R B IR AR R %
FETPIEE 2 h, B0 30 min B85 FE AR IF R
B, UL BEG Wt 2 h MR S AL
BURFEAERA 100 pL, 4R 25 5% ARG E HAIER
e T W 2% 4 M s A8 RN, I 1 S5 AR R
(cytopathic effect, CPE) FIFLEL, DL fx = B AN
T B AR B o 2 5 R HE Reed-Muench 28 2051
% TCID, ,

Reed-Muench A 3 TCID,, = /& F 50% CPE
975 T I e B R R B0 + BB LM x R R AT AL
R X

PR LI = (BT 50% CPE [T 20 -
50%) /(T 50% CPE B9 E 43—k T 50% CPE
E 53 L)

1.2.2 Sr#H 5

PEHUR E S # 7 H i SD KEL 60 H (6
) WA PR ) B A T i AL 4 R IE R
H JFEW 4 (TCID,, = 107*/100 wL) . 107" 41,
1072 40,107 41, 540 12 Hsh¥y, #4582 0.5 mL
3 NG T S A VL VR B2 ) C VB3, 1E H 41 4% A [H]
T SRR 0. 9% NaCl SR,

1.2.3  f5brfsi

(1) — PG PR WLEE . B R W58 45 4L %) i K B
() HEAE S AR T it AR A AE 1L

(2) WREL AR ARASIN . F 155 4 R Ly a5 8
KNS A BRI KL, 6 H/4L, Do lER
L, H MLV R IR 25 I 1 mL 21 41 54
W AEZEIRZY% 7 min J5 1500 r/min B0 5 min, 2
B B W, A 1 mL 20 40 i 28 0, =5 3R 2
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7 min J& 1500 r/min Z.0> 5 min, PBS JE %40 Jitg 2
W, 100 pl /4 PBS HE, B MEEARHINA 0.5 pg
BBT CD4 BLAF 0. 25 pg bt CDS HLik, BEA K
B BAPE R BAYLAE  BEEY 30 min, 2R FH IR 40
ARSI 1 H bk B 4 AR (CD4™ .CD8™ ) Y L A7)

(3) &4 RNA $EHU %0 5E £ PCR: TS
4 RIBGERLSE 8 K, NI 73 B 6 HR R,
AETE fif I GO E i E LS N K
HEH HREL RNA, UL RNA HHEH, % qRT-PCR
BRI AL CVB3 gk . WREHFS.57 -
CCAAAGCTCCTGTTACA-3" ;3 EHMEMibRIC . 5°
FAM,3’ MGB., 5% % . Forward Primer:5’ -G C
TGGTATCAAACAAACATAGTGG-3 ; Reverse
Primer:5’ -TGCTGCGAAATGAAAGGAGT-3" , i
HETAY TRERABRAR A K, RN AMHHR:50 C
30 min,95 °C 3 min,95 °C 155,60 °C 32 s A—" M
R 40 NG, SR ER CVB3 FRifE i &
FrfE e, A4 204 CVB3 2k,

(4)HA h TNF-o IFN-y A I . T3 A5
54 R IR 8 K, WA SLI A 4l 6 HR
SR, ARE ff I GO I G B N R
It IR A B i (g) - 0. 9% NaCl 7 5
(mL) = 1:9ILA 0.9%NaCl 751, HFEE A%
3000 r/min &5 0> 10 min B F 3 W, ) FH K R
ELISA 355 S A ZH 2 TNF-o IFN-y Y & 5t

(5) HEPH AR . TR 8 K, A5
B2l ol 6 HR R, Kb e, i B0 IE
G BB N R KA, 2 10% PR R B
MR [ 5, IR AR R L (HE ) Yo 8, 5 T

b N ULE -STIRY 1N} BN B = BN 77 (o i =
J 250 i) R (B W &5 B ) 4L
P2, RIS ISR AR AR, I AR 4 41
LU R 8 1 B BT, e A8 T8 L3R K (0%
~ 25% | WAHLWE R i 7B T 2 M (25% ~
50% ] AL ZUE Sy i B i 72 Y L 2R K (50% ~
75%) W SWE W E L R P E RS 5%
7 B S S SR TR 5 S R W 3 7]
A% (no significant lesion,NSL) .
1.3 SFitESin

K SPSS 23.0 #EATHEIT AT, R R
SEHME + bpUEE (x £ s) Fzn, FH Leven’ s test 7
DRI AE S YERTT 22 57 URBCTRER IR AR,
BT L T, DL P < 0.05 #aRnZERH
A ENE,

2 ®#R

2.1 mEFHEN

I 2 IR VR B A N 5 Sl TCID, = 107/
100 pL.
2.2 —fRIGRMER

W1 7w, Y ag i 45 4l 2l i R IR o o 3
AR —B0 Yo B 5 AN R RE B IR TS R 5 2
B S e B ARG S IE R 4L R, RO
107" LA R EER 1 ~ 7 RARJT R4 208,
(P <0.05,P <0.01),107 247 KB 1
RE3 ~ 5 KRBT RERES B ERZE(P <
0.05,P < 0.01) , &/~ e 3 )5 45 2H 4 iy R B4 o
TR AT S

&1 CVB3 XK BRRBAIEL N (% = 5,n = 6)
Table 1 Effects of CVB3 on body mass of young rats(x + s,n = 6)

R i E /g Body mass/g

éﬂ?lj ’ s rets Jets Fhy st sl Fpy
Groups EAIPR 1K 2 K 53 K 54 K 55 K 56 K PR
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1EH
14.8+£0.4 176 0.9 20.0+1.0 22.3+£1.0 25.6=+1.9 29.6+3.8 31.0+4.6 351=x4.38
Normal group
ﬁ?&éﬂ + ++ ++ ++ ++ 4 4
14.8+1.2 16.1+£0.7" 16.9+ 1.6 19.1+1.57 20.4 + 1.3" 21.4 £+ 2. 1" 23.4 +2.4™ 23.9+2.2
Concentrate group
1071 Zﬂ + + ++ ++ ++ ++ ++
. 14.5+1.0 16.1+£1.0" 17.8+1.37 19.2+ 1.5 21.0+ 1.4™ 23.2 £ 1.4 252+ 1.77 27.0+ 1.6
Group 10
10 41 o . . - .
. - 14.6+0.6 157+ 1.6 18.2+2.4 20.2+2.8 23.0x2.7 25.6+1.8" 28.5+x1.6 31.1+1.3
Group 10
107 41 .
5 149+1.1 1720+ 1.1 187=x1.2 20.8+1.2 23.4+1.7 268=+1.7 30.2+1.8 32.2+1.9
Group 10

W SIERAML, P <0.05,7"P <0.01, (FEF)

Note. Compared with the normal group, " P < 0.05, " P < 0.01. (The same in the following tables)
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2.3 Xtk BB 4 Al M B b 451 A 2 Ml

mR 2 KB 1 s, 5IE® A, S
4 .8 KRk A1 4 R B CD8 ™ bk B 441 fif L 3l
PR ERM(P < 0.01,P < 0.05),CD4*/CD8" ik

EL 200 B 1 LU 25080 (P < 0.01) , 1S ARES 4 K
107" 21 107> A4 UL CD8™ Ik 4 20 it L 45
P E A (P < 0.05), $ R 4 i K RLUER g
CVB3 J5 , HAK PN S 40 i v] RE 2R A

&2 CVB3 X4l R Btk L A0 AE L RS20 (x = s,n = 6)
Table 2 Effects of CVB3 on the proportion of lymphocyte subsets in young rats(x + s,n = 6)

2057 %5 4 K Day 4 %5 8 K Day 8
Groups CD4* /% CD8" /% CD4*/CD8* CD4* /% CD8* /% CD4*/CD8*
EHA
26.0 + 3.5 12.7 £ 1.8 2.1+£0.4 28.3 £ 4.5 4.1+ 1.9 2.0+£0.1
Normal group
E“'f&éﬂ ++ ++ + ++
25.3 +5.1 21.3£5.2 1.2 +0.2 23.6 + 6.8 17.7 + 3.8 1.3+0.2
Concentrate group
107" 4 N
. 30.5+ 1.2 17.4 £ 1.5 8+0.2 26.4 + 3.5 14.9 +2.3 1.8 £ 0.1
Group 10
1072 4 .
o 31.7+ 5.0 17.5 £ 2.6 1.8 +£0.2 30.5+5.5 16.7 + 2.6 1.8+ 0.1
Group 10
107 41
i 30.5+5.4 15.6 + 3.4 2.0+£0.1 24.9 £ 3.9 14.2 £ 2.7 1.8 +£0.1
Group 10
IEHAH JiR 10740 10245 10345
Normal group Concentrate group Group 107 Group 102 Group 103
Q1-LL{30.04%) S1-UR(1.57%) Q1-UL(21 87%) Q1-UR(2.19%) Q1-UL(28 68%) Q1-UR(1.95%) Q1-UL(31.95%) Q1-UR(2.18%) QI-UL(31 17%) 1-UR(1.73%)
10 10°2 103 10 10°
T e <0 S | <o <10t
e B ) o @ o
AR < & : = &
a10°4 A% 3 3 10 s :
Day4 § & | 81 gl 8 o
103 o 104 104 104
Q1-LL(54.63%) - Q1-LR(13.76%) Q1-LL(54.64%) Q1-LR(21.30%) Q1-LL(53.42%) Q1-LR(15.96%) Q1-LL(48 42%) Q1-LR(17.45%) Q1-LL(51.33%) Q1-LR(15.78%)
10 10° 10 10° 10° 10 10° 10 10° 10° 2100 10* 10° 100 10 10° 10* 10° 10° 102 10° 10* 10° 10°
CD8 APC-A CD8 APC-A CD8 APC-A CD8 APC-A CD8 APC-A
Q1-UL{(28 91%) Q1-UR(1.80%) Q1-UL(28.99%) Q1-UR(4.43%) Q1-UL(30.32%) ‘Q1-UR(5.66%) Q1-UL(31.47%) Q1-UR(4.43%) Q1-UL(25 84%) 3 Q1-UR(1.86%)
105_
<
o - r10*
F8K H
D
8 2o
)
103,
0 Q1-LL(56 41%) Q1-LR(12.88%) o Q1-LL(48.77%) Q1-LR(17.81%) Q1-LL(48 60%) Q1-LR(15.41%) o Q1-LL(48 32%) Q1-LR(15.78%) Q1-LL(57.75%) Q1-LR(14.56%)
100 10° 10 10° 10° 10 10° 10 10° 10° 102 10° 10 10° 10° 100 10° 10 10° 10° 102 10° 10 10° 10°
CD8 APC-A CD8 APC-A CD8 APC-A CD8 APC-A CD8 APC-A

E1

AL AR I A R LR T A B A CD4” Il CD8” BE il i X85 2R

Figure 1 Flow results of CD4" and CD8" ratio in peripheral blood lymphocyte subsets of young rats in each group

2.4 FWAHALARFSHENZM

K H qRT-PCR £ I %)y i < B0 JE | 1L
i B L2 CVB3 #om, 25 R Won il KR B4
LU0 CVB3 e, (A E /N R Is 4 3k
fErp AR ] CVB3 ik, W3R 3 FiR, S1EH
R, IR AL B 4 ROt KRERE /Mg K
A4 CVB3 P W ETHE (P < 0.01),107
IR BN KL K 38 CVB3 2 &
WREIE (P <0.05,P <0.01),10% 41,107

SRR AR IAH L EAE T CVB3 B 3
THE (P < 0.05,P < 0.01) ; JRRAERSS 8 K4
K ENG KL I 385 CVB3 #E ¥
FTHE (P <0.05,P <0.01),107" A K AH
MU FEfFEF CVB3 g B E TR (P < 0.01)
2.5 TR LA EFHI RN

R4 qRT-PCR 255 s O E JF 8B ik
ZHZURK I ) CVB3, {H7E S M & 2] CVB3,
WAHAT E i S R R, ansk 4 3% S
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®3 CVB3 XA KR E I IEH SRR 50 (x + s,n = 6)
Table 3 Effects of CVB3 on viral load in gastrointestinal tract of young rats(x + s,n = 6)
BBt HHGURAL/ B IEH A JE A 107" 41 107 41 107 4
Stage Organization type/unit Normal group Concentrate group Group 107 Group 107 Group 107°
H/(10% copies/g)
Stomach/ 0.00 = 0.00 1.12 + 0.85" 0.00 = 0.00 0.00 = 0.00 0.00 £ 0.00
(107 copies/g)
N/ (10° copies/g)
FaxR Small intestine/ 0.00 = 0.00 1.06 + 0.81"" 0.76 = 0.34" 0.00 = 0.00 0.00 = 0.00
Day 4 (10° copies/g)
KW/ (10° copies/g)
Large intestine/ 0.00 + 0.00 80.02 + 10.26™ 10.25 + 5.26™ 0.65 + 0.34™ 0.01 = 0.02°
(10° copies/g)
FE0f/ (10° copies/g)
Feces/ 0.00 + 0.00 29.39 + 17.50"" 1.45 £ 0.117 0.26 + 0.19*" 0.11 = 0.05""
(10° copies/g)
H/(10* copies/g)
Stomach/ 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00
(10? copies/g)
e /IM/ (107 copies/g)
#8K Small intestine/ 0.00 + 0.00 5.20 = 2.30" 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
Day 8 (10° copies/g)
KW/ (10° copies/g)
Large intestine/ 0.00 + 0.00 90.75 + 46. 11" 5.36 + 3.15™ 0.00 £ 0.00 0.00 = 0.00
(10’ copies/g)
FfH/(10° copies/g)
Feces/ 0.00 = 0.00 15.13 = 14.25™ .31 £ 1.71%° 0.00 £ 0.00 0.00 = 0.00
(10° copies/g)
F 4 CVB3 XA R RE B S TNF-o RSP IR (2 £ 5,0 = 6)
Table 4 Effects of CVB3 on TNF-a levels in gastrointestinal tract of young rats(x = s,n = 6)
2115 B/ (pg/g) Stomach/(pg/g)  /MA/(pg/g) Small intestine/ (pg/g) KM/ (pg/g) Large intestine/ (pg/g)
Groups % 4 K Day 4 %% 8 K Day 8 %% 4 K Day 4 % 8 K Day 8 % 4 K Day 4 %% 8 K Day 8
ey
E#A 2290 + 81 2558 + 208 2827 + 239 3078 + 115 2648 + 148 2576 + 126
Normal group
SRR 4R - -
2295 + 157 2468 + 177 2777 + 236 2899 + 292 2829 + 98 2806 + 96
Concentrate group
107 4
1 2306 + 80 2615 + 201 2826 + 145 2911 + 302 2711 + 125 2698 + 314
Group 10
107 4
S 2278 + 63 2345 + 115 2915 + 138 3025 + 156 2614 + 156 2656 + 117
Group 10
107 4
5 2294 + 102 2495 + 184 2845 + 301 3125 + 251 2695 + 145 2591 + 129
Group 107
F£5 CVB3 X KRS WHiE AL IFN-y KPR (x + s,n = 6)
Table 5 Effects of CVB3 on IFN-vy levels in gastrointestinal tract of young rats(x + s,n = 6)
ZH 51| B/ (pg/g) Stomach/(pg/g)  /IMA/ (pg/g) Small intestine/ (pg/g) KM/ (pg/g) Large intestine/ ( pg/g)
Groups %43&Day4 %S%DayS ’%43&Day4 %S%DayS %4%Day4 %S%Dayg
Y
B4 17395 + 902 19055 + 1032 16191 + 898 17533 + 788 19019 + 1037 19046 + 1269
Normal group
SRR ZH . .
17744 + 1481 18203 + 1213 16559 + 978 17093 + 1511 17502 + 645 16779 + 2078
Concentrate group
Sy
G 10 I%,l 18060 + 1002 19014 + 1198 16781 + 1004 18056 + 1251 18974 + 1654 19697 + 1569
>roup
107 4l
o 17569 + 1023 20124 + 1347 17004 + 1235 17856 + 1237 19897 + 1478 20019 + 1252
Group 10
107 4]

17865 = 1126 20012 + 1523 16871 = 1259 18026 + 1450 20459 + 1266 18996 + 1126

Group 107
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FR, SIEH AL MR B 4.8 RIFRALLIR K o Jallly) ALZUA A~ 2, 29 JE W] g
BRI 2 INF-a K FEBETHR (P < 0.01), X, HILHYE FiRgs REN CVB3 R4k K,
IFN-y KT EFAT (P < 0.05), 8 /NBALZL  AT3LRKMGAGURBET 2K i B S A .

TNF-o IFN-y 7KF- 20 B 22 5 Ayl KRR I I TR S AN AL R CVB3 A, 254
2.6 ITALREFENTHIG Ul N IRy TN TN = N AP i B

mk6,3K 7 R, SIEWAHIE, FRAY B, WK 2, mE AN AR bk
RN (450 B B) HEUREREE (R 2SR A2 B 5 15 21 250 B B X 0
BUNFEE T 2K M S A e A iR ) B 2 e Wl 2Ess WK 3 ~ 185, feoniz g 4 ] fg
(P <0.01),M&HMBERR NG (.= 2B KEERETZERIE, SRR,
R 6 CVB3 X4 I Bl B M 1 2H 2L B 52 )
Table 6 Effects of CVB3 on gastrointestinal histopathology in young rats

z M K
215 Stomach Small intestine Large intestine
Groups P1H PH P{H
- * o P value - * o P value N * o P value
Y
1AL 1 5 - 5 1 0 - 6 0 0 -
Normal group
w4
VAL 3 3 0.39%4 5 1 0 1. 000 0 1 5 0.002""
Concentrate group
Sy
10 'ﬂ,l 0 2 4 0. 699 4 2 0 0.523 2 3 1 0. 065
Group 10
22y
10 /ﬂ_z 0 2 4 0. 699 5 1 0 1. 000 3 3 0 0. 180
Group 10
Sy
10 'ﬂ% 0 4 2 0. 180 5 1 0 1. 000 5 1 0 0. 699
Group 10
B4R JE A 1014 1074 10°4

Normal group Concentrate group Group 10! Group 102 Group 107

g
Brain

ol
Heart

Liver

2 4RI ORRUN O L HE Bt

Figure 2 Brain, heart and liver stained HE staining in young rats
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3 e .
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ERA JR A 1045 10248 10740
Normal group Concentrate group Group 107 Group 102 Group 10°

iz
Spleen

Kidney

H
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[EREANN S ) | S ni =g 0 (o

3 AR H L H A4S HE B

Note. Red arrow. Mucosal epithelial vacuolation.

Figure 3 Spleen, kidney and stomach stained HE staining in young rats
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i)
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=
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Note. Blue arrow. Intestinal mucosal edema. Green arrow. Lymphocyte infiltration.

Figure 4 Small intestine stained HE staining in young rats

N EAMIR IS, R A MR BA P AR RS it EE0E I AIE (36 1 R Ae , 3T IE sl
AR B R R RS M 2 R RE WOARPIE SR B n] Refe sk . 2L Y
Bk, LR R A s 2 O R R LR OV PR LUK 5% ~ 50% , 5| AR DG
SEARAILEAT VAR O LA . CVB3 1t TR RO I 2 ~ 3 d, =l 3 ~ 5d,
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&7 CVB3 X4l K B 32 Z e AR 2 SV B0 52 W)
Table 7 Effect of CVB3 on histology of major organs in young rats

o E i i (=1 i
21 51 Heart Liver Spleen Kidney Brain
Groups P1H PE
- * P value * P value N - -
Y
1A 6 0 - 0 - 6 6 6
Normal group
w4
SR A 5 1 0. 699 0 1. 000 6 6 6
Concentrate group
-y
10 Vﬂ,l 6 0 1. 000 1 0. 699 6 6 6
Group 10
22y
10 ,ﬂ_2 6 0 1. 000 0 1. 000 6 6 6
Group 10
53y
10 VE,S 6 0 1. 000 1 0. 699 6 6 6
Group 10
IEWA JE A 10148 10248 10741
Normal group Concentrate group Group 10 Group 10°

b7

Cecum

HWY
Rectum

ey

T B Ok SRR A SR O S R LR IR

5 WEKEKHHL HE Gt

Note. Blue arrow. Intestinal mucosal edema. Green arrow. Lymphocyte infiltration.

Figure 5 Large intestine stained HE staining in young rats
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SR TR IR S5 RAE RN, RAE I A

BT AR AR B — B OR3P s L, SR, 4
JE B RREE Y S8 0 S 0 AR TT BB S B AL 20 0 A AR
EIUIRERERT . bR T ELEER IR A AE N, 5 57 /%
YA TT e 5| 4 SV 45 RN 2 1 )R A 0 LAt
BLTL, A B i 7 A2 19 B 2% HILAR X6 o 7 SRk e 7
A G S A, AR A G SR 4 3E , CVB3 %
YIS TR A NF-kB 21l .CD4™ T 41jE, S5k
R RS SAT, 5 R CD4T/CD8" T itk T 40 Bt 1) [t
EIR/D TR AR SIS Y T bk EL 20 A 5 100 20
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J i RN, ¥ 2E— 2 B CD8™ T 4t i i it
fifi CD4*/CD8" Y Lb A F — 25 sk 5 ] B
CD8" T 41 ifd 1% A 12 344 inohes 2R 46 15 TR 5 s 4
WAk, A 0 200 53 0 K ok %) Jie R TR 3R TR 1, 9
fifi NK g R T3, I A 15 8 G 4 i, 3 1
JREE LR SRR R YR T I, LA P
S0 L S A VR SR BE R U 7 A — R RAE R T B
AR R 7, T — 25 I sl 2 A, AR
FER AL SD KB 1 55 CVB3 37 {4k Py Jk
YUpiAy S50 R At K2 CVB3 IR YL ), BB
S 2 i K Bl CD8 ™ bk T 240 Bt 1 451 4 hin
CD4"/CD8" bk B2 40 it U AEL Dk 2D, M T 51 62 K 41
21 TNF-o 7K P #35 , IFN-y KPR 3k, Bk
A K BB CVB3 i Houy2 20 B A O 240 e XL+
( TNF-o IFN-y) BRSSOk A " 3 AR — 3L,
HAVR TR T X BRI S5 0 AL & %
A2 RS AL 1 55 T 1 AT B 5T RN 43 AT 1) T
B, 2 H W 1 R O RE B VAN IR T AR Y
BLFRAR, 38 X B R T 51 R R 4180
PHAR A AW AN 0 A3 15 BURF T, 1T A48 7% o 75U
X i B LS A RE A Z ), AT — 25 T
i g T B X MILAZR 14 5 i 195 25 B0 I BIL AR, 3
XTI YT T B il A 190 Bl o s LA B i s 4t
PATHEMBEAEEZ L, ALKRH T AF
WREERREE Y CVB3 JE& L4 SD KU, CVB3 &
BOARTEE N K B FEAE T A TE fil 0
JH ML B LA A s T 2 e B o SRR B ) S
/>, AT RE 5 B LA 7 A e S M rh R4
AT B4 iR ) TR BT 5 B i A2 A B B A 65 O
Reo | RS K RE M B FE T 2K R
ST LIR I, Hrb 2 ZR] DA R AR R ) 6 R
AR (LA B R s AR v ) L HIE R 4%
W4 BRI R A A5 28, H 5 CVB3 By R gL 5|
I AR e B2 R B AL 2R AR T RE S 4k K
MEAKEATELAE K, EHATFEENE, ARKLE
S R U BT E S CVB3 T, AR S iE Kk
e, ol EE W, a8 i, X 5804
CVB3 X fE 8 #5240 (0 BE 25 ) SCilk il A —
U X TTRE R CVB3 i X e ge iy
IR TS, A X LR E A AR PR
AE I A G ZE LA LR, 78 AR5 v Rz 8 Jin 56 3
5 75 1 32 22 18] A8 A AR LA R s 7 (A R 1)

=
1
&>

Zx LTk, IASFFIE A CVB3 L4k SD
KEJG YL FHEN 107 TCID,,/100 wL K AT
SR KR KM (B W, B ) Wit e
K 2 AT 5 R 5 R 7K B 32 4 i 2K 1
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