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WE: BR SOT7EEE R PR B4 Ab2B 77 A 2L BUB G A FE 9% 2 (human rotavirus, HRV) (T 53R
SP Ve R A A EILE . i R AT BRI A LB AR R DU R B H 04 EH 120 H 7 H i R W/ FL
FRAE R TE X 2, R BEHLAC 7 R 0 A B C L LR B4R, A 40 30 HL, A B.C =4I RHIE B Ui e
Horpr A ARG AN EATAE AT AL 3, B AL AE TS AT 22 7 d DR IRFLEEAE 2, C AL S Bn i 22 7 d MR TR FLBELE K, X IR 4 e
R E B M AN FR 0 o WL 5 2 L U s B J S [T ESF [0 A s R R B (VS AR ) R IR S 2 4 W17k (en-
zyme-linked immunosorbent assay, ELISA ) #5303, FR S 40 R BEP LI & 5 s HRV B 7 d 5, SR S 20 AR A 4%
2H F, 5L/ 20 2 40 it () R BFE 527 1 (intercellular adhesion molecule—1, ICAM-1) A EIAKE, SR X IRHH A FL A4S
IF R ARAE R AE TS LA (B C 3R TE HRY Mot 1 dJS th BLIRESEIR , B C L IE FEEEAE HRV Bt )5 2~4 AR T A
M, E AL ERE X (P<0.05) ;B.CAFLRIEE  HRV HUE & I 7E HRV KGHE 1~5 dINFAA, 2R A G4 (P
<0.05) , B C 4145 i [] 0 V5 P2 AT HRV B & i U3, 22 3 041223 L (P>0.05) o #5 2H 3L BRUBR L i )5 1 d
W A, 2 RG24 L (P>0.05) ;B C HFLBUE HRV B0l 5 3.5 .7 AR E 3 T A 41, 2594 i 2435 L(P<0.05) ,
B.CZ1FL A HRV Bili Ja & B LSRR LA, 22 B B4 L (P>0.05) . A B.C —4IFLEE HRV 5 7 dJa/Mg
HAICAM-1 F R AN ER T X 4L, 22 A G247 L (P<0.05) , B C 4L ICAM—1 B0 M BRIk BEAEAR T A 41, 22
SAEGITERE X (P<0.05), it FLESERDURERBTIAR Ab2p X A 2L RS IR 5 e LA R A M Wi S5 1697 1E
FH AT W 3 B S AR BRI HRV o Bz det , HEELARFE AL AT Be S/ MA 2 ICAM-1 BRI A G,
S48 FLERE R PO R AB2B s N ARG ER s IR TS 5 1 40 B R4
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Abstract: Objective To investigate the preventive and therapeutic effects of anti—idiotypic monoclonal antibodies
(Ab2B) of lactadherin on neonatal mice infected with human rotavirus (HRV), and to analyze the underlying mechanism.
Methods Hybridoma technology was used to prepare Ab2f of lactadherin. One hundred and twenty 7-day—old Kunming
mice were randomly divided into groups A, B, C and control, each consisting of 30 mice. Groups A, B, and C were all infected
with HRV via oral gavage. Group A received no treatment, group B was orally administered lactadherin for 7 days prior to
infection, and group C was orally administered lactadherin for 7 days after infection, the control group was orally administered
cell culture medium that did not contain the virus. The clinical manifestations (diarrhea, body weight) at different time points
after infection of the neonatal mice in each group were observed, and the content of rotavirus antigen in the feces of neonatal
mice was detected by enzyme-linked immunosorbent assay (ELISA). After HRV infection for 7 days, immunohistochemical
staining was used to examine the expression level of intercellular adhesion molecule—=1 (ICAM~-1) in mouse small intestinal
tissues in each group. Results No diarrhea occurred in the control group at any time point. Groups A, B, and C showed
diarrhea symptoms after HRV challenge for 1 day. The degree of diarrhea in groups B and C was lower than that in group A at
2-4 days after HRV challenge, and the difference was statistically significant (P<0.05). The HRV antigen content in the feces
of the neonatal mice in groups B and C was lower than that in group A at 1-5 days after HRV challenge, and the difference was

statistically significant (P<0.05). There was no significant difference in the degree of diarrhea and HRV antigen content
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between groups B and C at each time point (P>0.05). There was no significant difference in the body weight of the neonatal
mice in each group before infection and 1 day after infection (P>0.05); the weight of neonatal mice in groups B and C was
higher than that in group A at 3, 5 and 7 days after HRV challenge, and the difference was statistically significant (P<0.05), and
there was no significant difference in body weight between groups B and C at each time point after HRV challenge (P>0.05).
The number of ICAM~1 expressing cells in the small intestine of the three groups A, B, and C was higher than that of the
control group after HRV challenge for 7 days, and the difference was statistically significant (P<0.05). The cell number and
gray value of ICAM~1 expressing cells in groups B and C were lower than those in group A, and the difference was statistically
significant (P<0.05). Conclusions  Anti—idiotypic monoclonal antibodies (Ab2B) of lactadherin has a good preventive and
therapeutic effects on human rotavirus infection in neonatal mice, and can significantly improve diarrhea symptoms and reduce

HRYV viral load. Its specific mechanism may be related to the inhibition of ICAM~1.
Keywords: Anti—idiotypic monoclonal antibodies (Ab2pB) of lactadherin; human rotavirus; diarrhea; leukocyte adhesion
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AN FE R B (human rotavirus, HRV) /E Sk —Fifr XL
HEAZ MR B (VA IO B R ) J2 5| iR 2 4 LIRS
B BN IRIAK Z —  HRV 2238 LR AR AL 376 L J5 vl
SEEIL/NMG R ARG, I A B MRS
B A, B LA E IR S AR 0 B SR e R
AH G H 2 45 5 7R, A0 2013 4F B BE PR A6 R R A0 T
YR IR 47 100 A, EREEIRIE TR IR GL BT 25 5]
22%, WAE 4 EAET R 5 2 BR 14 4992, PR 1 46 R0 15
SV TS S S N S TR B 4 ) AR 2 T
RUTE T AH . AR B B YL MR IR VS I I R TG 97 X
B, IR PUI 5 25 ) AE 50 R B IR R IR VS FR
TN FHAICR I N AR, JEHRAUAR 2 RGEDIRE M R K
H oML L, Hyp P e K HBUG 45 R 2. I
IRAFST 57~ , A 25004 928 ¥ B2 b J2 101 Bl HRV B (A
RFB (RS [R) Rh S 928 B LTI TR T RO A AR IR
250 ARG FET A A P LB E R T
SEGHEGY , B IR FLEESE R U R B TR Ab2B X
AL FU B HRV SB35 A3 7 1 40 b HE
B
1 MRE5FZE
1.1 FIAA SRSk 7 H T R
RFLEL 120 H o Sh¥kIE T 2808 B2 sh W ol
FL b 5 45 ST SE R S H R A BN ] P 4 BE
KNS S R R T

FLEEE Rl A5 R 76 4 °C 3 000xg £51F
B AR EE 10 min ARBCELTE B0 B FLIE 08 ALV
HINA naive lysis 22 2> B AR ICELBEAE R . HIZlifL
(1) N FLEESE 2 55 A0 N 1) S e A RITR A e /N B, 75 2
AR Y B bR EL A0 . K A5 3 AY B IR EL A0 RN /DN B
BER AN M IEAT Bl A 2258, 7E HAT 2 B8 Ph 15 95 4 1 0
VE A=A I8 PH 1 T B AL, 76 (R 9 FVAR AP 3R A5 L T
fA 3 ok T R Al S IR TR e | 4 28 088 AN it =
{14 B 53 BT A 2 BALB/c, 38 475 15 /1 BUIR 35k , HR HIE

SR, A5 B AH R (TR AR PT IR Ab2M, HEATIRISE
B4R FLEE AR R AR &, IR B 4O 1 0.25 mg K i
TR i O B O ORI RN gl /> 45 B 3R
BRI e KA ) o

1.2 AR Tk

12,1 FLRUEY HRV A d sy ARWF5RsEH 7 H
W45 T 9 B /N BREL B, SOE AR T O R PR 2
HROE TS A R B PR S R S A R R
BEPUAR . SR FHBENLECT- 2R354 120 HELE 730 A (B,
CE KX IR, B4 30 H, AB.C3HFLRMES
50 wL HRV Ji%§ B & W (TCID,=107%100 pL) /7 = i
FEET o B 4 7R R BT SR 7 d MR B Ab2B ik
M FLEEEE K 0.25 mg, CHLFE GG 22 7 d IR & A
Ab2B Fi I B FLEELE % 0.25 mg, X PR HE B R ST
) 240 L 355 R

122 FLERMETE B EIPAL H W% 7L B R i
T 0, BT 25 A 2 R S X S HEA T 040 IE
FEMF(143) IR AT (243 IR B EOFRAE (343) , 7K
FEAE (453 ) , VEAr=2 4y RIOR RETEST, FLEUE TS 72 1 =
FEAE B R3S B AL

1.2.3 g B¢ 4 % 43 #1715 (enzyme linked immunosor-
bent assay, ELISA) £ I FL 5L 28 f# vp HRV $T 5 & i
L 5 7 d N H 3R T ELISA 46 0 7L B 2% 48 b
HRV Hi s f b, i sl BRUSR L, /5 1.3.5.7 d
1N RN O R NSRS N Y Rl Ko O RS2 E B N
FEFE v HRV B I & 5 JEA TG I, 4% 3K 570) 85 1 B A3 F
FPHAE B AL IR AN < GE & 3568 1 1.5 mL EP 45
HL A 200 WL A B ER 7K IR e RE 35 TR AT, B T
50 WL A AL s BEALINER S5 54 50 pL, =i T
EEIEE 10 ming W 2 R FL MR, A 50 WL vk
W, T R 10 UK WS R R AL N TR, In A e £
FIA B4 50 L, i T #E L E 10~15 min, fFR{X
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1.2.4 Sy 1 ARG DN FL B/ B 28 40 R TRDRG B 53+
1 (intercellular adhesion molecule—1, ICAM-1) [1¥) 3% ik
oL YL SR 7 d 58 B A R I I Ab SE L B IR
o5 AL VERG I 5 7 d 4% 40 3L BN ICAM -1
1) R IRAE O, SRR A J5 2R T U) F SABC 4l 4%, OF
TR B WSS A AR E B S R JT
JH Optimas F0CFH €8 UG G053 B 3344 23 B b BRI 7
o VR € JORE 1Y K BEAE, BF B R B 0, LB R
255, BUHAE Y MEAE N ICAM -1 KK FE(H

1.3 %irF 5 K SPSS 19.0 G4 Hr k4 ik
TR AT 45 R U s Ron o ZREARIBUR] LR
JH One—way ANOVA 5 45 , 41 [H] PG P4 Lt 4 >k H Stu-
dent—-Newman—Keuls ¥ 55 , DA P<0.05 8 22 %A G i
2 & R

21 BAHASRK KRR LB T ERLERE
Xof HRZE 3 2B FL BRI ) A AR R A A2 TS LA B LC 3
HFLRAEHRV Y 1 d 5 MBUETE R P52 57),
AZH HRV GG 1~5 d i i 15 ™ o R 5 B o 6t
M8 (1=3.519.4.157.5.746.,4.003 . 3.549, P<0.05) , H.
B.CAHMISFEE HRV IR 5 2~4 AR T A4, 25
B X (P<0.05), W 1.

22 BMHAASKES I EAREEL L HA R

Juny JERYL S 1 AR R, 2 R S E (P>
0.05) 3 /&Y 5 1.3.5.7 A& AH A 3L RUAE KT
Xf HE2H (1=3.062.3.516.4.198 .5.985, P<0.05) , ifif B.C
HAREHRVIEG 3.5 7T dEES T A4, 27F
5t 2 B X (1,,=3.112, 4516, 5.036, 1.,=3.547.
4.806.,5.517,P<0.05) ,B . C 41 7L F7E HRV B J5 45 i)
) AR A, 2 R TG E L (1=1.025.0.841
0.574.0.915,P>0.05), L3 2,

2.3 BH A LR R F B8 2R HRV 4t R 4
T KA FLRE HRV BYL 1 d 5 2608 oA
JREEPLIE , A ALY J5 45 B ] s HRV PR & 2357 T
X} HR 2 (1=3.065.3.519, 3.881, 3.617. 3.391, 3.258,
3.012, P<0.05) , 1fii B, C 41 7L S f v HRV $ii J7 & 1
TEHRVIEG G 1~5 MR T AL, 2R B G2 E= (P
<0.05), B C 2H 45 I} [H] s MR V5 F2 P A HRV Pt 25 2 [
B, 2R W G E L (1=0.716, 0.524 . 0.398
0.746.0.548 .0.560.0.715,P>0.05) , iL.3% 3,

24 ZAHMANLKEREET D HALICAM-1 £
HHL AB.CIHFRAEHRVIELR T A5, /NMad
ZUICAM-1 FIR MBS TXHRA, 2 R A ST E
M (P<0.05) ,B.C2H ICAM—-1 3% 3k 20 Jii 5k e IR B 1 A%
T AU, ZRHGI2EE L (P<0.05), WE 4. FpEd
fha L 1,
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Table 1 Comparison of the severity score of diarrhea at different time points in newborn mice in each group
A1 Group BR 1d BR2d IR 3 d YR 4 d YR 5 d BYJE 6 d 5T d
1 d post infection 2 d post infection 3 d post infection 4 d post infection 5 d post infection 6 d post infection 7 d post infection
X B Control 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
A 1.83+0.38 2.70+1.02 3.50+0.68 2.50+0.90 2.03+0.96 1.47+0.63 1.17+0.38
B 1.56+0.50 2.13+0.82¢ 2.43+1.14" 1.63+0.56" 1.60+0.62 1.27+0.52 1.00+0.00
C 1.67+0.45 2.07+0.83* 2.53+1.04" 1.73+0.58" 1.63+0.67 1.30+0.53 1.00+0.00
F 3.849 5.847 4.637 4.056 3.912 1.256 0.419
P 0.014 0.005 0.009 0.011 0.013 0.179 0.452
a5 A IR, P<0.05;b. 5 A4 L5, P<0.01.  Note: a. Compared with group A, P<0.05; b. Compared with group A, P<0.01.
F2 KAWEILBSNEREELE g
Table 2 Comparison of weight of newborn mice in each group at each time point g

245 Group LR Pre—infection YL 1d JEYLF 3 d BRYLE S d JEYLF 7 d

1 d post infection 3 d post infection 5 d post infection 7 d post infection
X HEZH Control 16.83+2.56 19.65+2.83 20.64+1.79 22.90+2.25 25.58+2.43
A 17.03+1.17 17.81+£1.96 18.34+2.40 19.60+2.55 21.54+2.03
B 17.25+1.79 18.21+2.33 19.85+2.27* 22.23+2.68" 24.92+2.49"
C 17.62+2.95 17.96+2.13 20.29+1.47" 21.93+2.35" 25.13+1.90"
F 0.419 3.391 4.082 3.547 3.846
P 0.337 0.042 0.038 0.044 0.040

a5 A LR, P<0.05;b. 55 A 40 H4S, P<0.01. Note: a. Compared with group A, P<0.05; b. Compared with group A, P<0.01.
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Table 3 Comparison of HRV detection content of newborn mice in each group at each time point  pg/mL

A3 Group BE 1 d YR 2d JEYLE 3 d B R4d YL S d R 6 d BT d
1 d post infection 2 d post infection 3 d post infection 4 d post infection 5 d post infection 6 d post infection 7 d post infection
%iF 18 Control 1.00+0.00 1.000.00 1.00+0.00 1.000.00 1.000.00 1.000.00 1.000.00
A 2.80+0.46 3.070.39 3.610.36 3.26+0.35 2.89+0.57 2.03+0.28 1.53+0.20
B 2.06+0.37° 2.47+0.54 2.62+0.31° 2.100.40° 1.30+0.19* 1.00+0.00 1.00+0.00
C 2.30+0.34 2.65+0.44° 2.79+0.37° 2.02+0.24 1.26+0.17 1.00+0.00 1.00+0.00
F 3.819 4513 4.819 4.720 4216 2.756 2.064
P 0.025 0.012 0.010 0.011 0.018 0.042 0.091
a5 A L#, P<0.01, Note: a. Compared with group A, P<0.01.
A B C

e~ NS i W
as 48 = _E.g:':: '::g_ - \%’v
HAKTHEA B A UYL E 7 d; C B ARG

infection in Group B; D. 7 days after infection in Group C.

f s T

SN

Ji 7 d;D. CZHIEYL)5 7 d. Note: A. Control group; B. 7 days after infection in Group A; C. 7 days after

1 B4/ ICAM-1 B4 L4 R (SABC, x200)
Fig. 1 Immunohistochemical results of ICAM—1 in small intestine of groups (SABC, x200)

®4 BEFEIRBIYE 7 NHAR ICAM-153%
241 O 5 B IR BEAE U
Table 4 Comparison of ICAM-1 expression cells and gray value

in small intestine of newborn mice in each group 7 d after infection

ICAM-1 IR fIEL No. of cells IREAE

20 5 Group

expressing ICAM=1/% Gray value
X} H&2H Control 38.90+3.77 102.00+2.21
A 53.93+4.81 108.91+3.54
B 43.57+4.14° 100.88+2.32¢
C 43.40+3.84 101.14£2.48°
F 8.419 4.185
P 0.001 0.013

Hra. 5 A4 A, P<0.01. Note: a. Compared with group A, P<
0.01.

3 iF i

HRV 28 ge /M gy b Bz 40 5 1 40 4o 45, =
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TE T EE L 1 RRV BARTG B 1 B VF ol (H e
KT e AROR i 5 28 25 ) S T v R 22 SR AR
T T T 2 v T E — R BURT A TR A S RO B L
FAE AT Hu X R BRA: 5 1 55090 FBL N 2 A RO T8
12 10 FH B 0875 B 1 G 1P8 A (Rotarix) A2 FE 41

G1.G2.G3.G4 Fl P8 ¥k (RotaTeq) % 1y , HiA7 &k i A7
TEH XN 22 53 LA KB A RS A RN 58 42—
FAY IR, T DNA P B R T LS e S v i iR
AN LEEPE T bk A0 A= L (H 58 B8 1Y DNA 92 ¥ 1 H]
T1E E AR EAR AT BOBAE I A XU $2 7
T 9822 4 A R /N JLES R B L BT 510 7
Jit FLAT EE I R

BEFL 7L EE AR RAE IR HRV B 2 B I8 TS
o 5 ZR AN R G e RAE IR D7 T e 4 B A/ A L 3L
BEAR 32 02 HY 34 S BER 2H I Y — okl B 7E LI D5 /)N
R A 1T 1) LA G R P AR 1, 7 L N A A
A K 2 (epidermal growth factor, EGF)FE45#)
B, Horh—A> EGF FEG5 A B0 HORS 22 H 2 R 1K
KGR P A A R S A L RIA RS A
A T — RN Gy SNy, BAT e 1 b R 20 i i
B IRk 4G 52 A A 1S, AT 4R 355 B b K Y B 2
TSR AR E , 1N FLIBE AR 25 5 s R LR il 45 N e iz
Wik MBI Ab2B , B A A S A4 S iz 5 Y
BT E R, RE 5 AN R R AL 7 A= 0 SR S 1 9 4
JEIL AT, R4 5 H 5 AR RO BE SCIR 45 5 DL S5/
1% - Je 240 B 9 THT 1% N— £ T 28 2 I e Y TR 2 1A 1) 4%
ERNITRINYE LR N E e O il i f A S EUE N
R RLLR Ab2 AT S FAILAA 7 A TR [T A e 2 2
FRUAH DG 200 184 58434k , 32 74 48 AR s 7 SR A IR V5 1Y)
TR B ARI7RCR S, AR AR Bs A B.C 34TE
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