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®OE. Hih WP NH-LBP SRR RS A M AMER s, ik R A A W% T NH-LBP Fi g
LB LPS 5 U937 4NHafI45 & RE S R ELISA 3 R (4 05 AS 5] 06 AH A i 08 5 4 P9 2 2R LAE /) Lo 3 P 4R
PEAIML T TNF-o IL-6 & B4R ; [ A0S BLEE A P JIE 88 1 A BRIE A5 2 Ot . 5 40T NH-LBP B4 (&1
Ji U937 40 M0 % 1 A9 Y00 3 ) (5 T B e 5 3 P LA /D LS sy B iR TUG , S5 B0 00 20 A LR AT it 4L 22 ) 42 1k
A Y S A I T Y 8 A R L 5 B Y A M AN B s/ LI P TNF-o 36 AE B 15 6 P 1 R A B B
B R SR IR A L 25 A (P <0.01,P <0.05) , P2 -5 A0 0 I A RO SR A AR LE FERR) 3 h WERA W
EHE(P<0.05) . L6 F7EEEE3 h LIS 53R 22 7oA B & YE (P <0.01,P<0.05) ; THIG IL-6 M & & TR
B, 85 PSS NE 2 A 00 R A N R A — S AR R i — A R T LBP fEN T
FAEWERO PR

KH#IA . NH-LBP; S B {4 5 P o 3% L0E 5 2 W2 05 1k
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Bioactivity of scFv antibody against human NH-lipopolysaccharide binding protein

in vitro and in vivo

ZHANG Rong, WANG Chang-song, LIU You-sheng, LI Hong ( Department of Pathology, Southwest Hospital, Third Military
Medical University, Chongqing 400038, China)

Abstract: Objective To observe the bioactivity of recombinant human scFv antibody against NH-lipopo-
lysaccharide binding protein in vitro and in vivo. Methods KM mice, weighing 20 —=25 g, were burnt on the
back to the third degree covering 20% total body surface area. The mice in only burn group were intraperitone-
ally injected with 1 pg/g LPS and those in scFv-treated group with 1 pg/g LPS and 0.5 wg/g scFv after burn.
The mice without any treatment served as controls. All mice were sacrificed in 1, 3, 6, 12, 24 h after all treat-
ment and the whole blood, the tissues of liver, lung and kidney were collected. The serum concentration of
TNF-a, IL-6 in burnt mice with endotoxemia was detected by ELISA and the pathological changes of liver, lung
and kidney tissues were observed by light microscope. The inhibition of scI'v antibody of different concentrations
against NH-lipopolysaccharide binding protein on FITC-LPS binding with U937 cells was assayed by FCM.
Results The histopathological changes of liver, lung and kidney in mice of scFv-treated group revealed that
less inflammatory cell infiltration, less degenerated cells, weaker congestion in tissue as compared with control
and only burnt mice. The serum concentration of TNF-a in only burnt mice increased significantly than that of
the controls (P <0.01 and P <0.05), and the serum level of TNF-« in scFv-treated group in 1 h and 3 h was
significantly lower than that of only burnt group (P <0.05). The content of IL-6 in the only burnt mice was
significantly higher than that of controls after 3 h (P <0.01 and P <0.05). The IL-6 level of scFv-treated
group decreased significantly than that of only burnt group (P <0.01). The fluorescence intensity on U937
cells was weaken after treated by the scFv antibody. Conclusion The recombinant scFv antibody against NH-
LBP plays a potential protective role in the endotoxemia. In addition, result also revealed that LBP plays a key
role in the pathogesis of LPS.

Key words: NH-lipopolysaccharide binding protein; sel'v; endotoxemia; bioactivity
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PN 2% UL SR I A ) (98 ) 475 BB i L 1 I
SEZ—. LPS R BN E, G @ s LPS
TERSCAL , H JFF A0 2 B LBP 4 HA% 136 405 #0041 fif st
L CD14 ( mCD14 ) = (fi i 1§ 2 b (%) 0] % ¥E CD14
(sCDI14) , =# I LPS/LBP/CDI4 =Kt 414, Ff
23 TLR4-MD2-MYDS88 {5 [ 52 (A 11 51| & 45 ¥y [6) #0410
K% I8 (5 5, I8 1 i 3% P9 (9 NF-«B 5 07 & 4%, &
B—F 5 T B35 AR R i K R e A IR
40 M PR 5, 15 2 4 B 48 E I 47 HE FH 2 88 B Th i
T, FEAEPURAS PR M P HA S ~10 pg/ml {1
LBP, 7E P9 # % ML AE BF LBP i v B o] L3 & 10 fi%5 22
£7°1 AKHBE ) LBP 6] LPS 45 CD14 Ja%s 4 k3 ~
4 MR, 2 5 RE LB LBP fi7 46 K1 55 S 3
HIBFEE , $e7m LBP 454 LPS ({7 58 AL T LBP & ALK
it AT S O1 ~ 100 {7 & JLER sk 3t , X Fh & 47 LBP 5
LPS 25516 PE A7 19 LBP 72 & ( NH-lipopolysaccha-
ride binding protein, NH-LBP) . FR {75 A AL A T4
PRE A% T30 NH-LBP () scFv $i{&"™) | AR 57 o
FATRHZPUIA AR N SME P2 18 P AT T WL,

I #MH5RH*%

1.1 ##

i NH-LBP (1] scFv $UA i A BT i 4 I 22 90 25 %52 5 LPS
(E. coil 0111 B4) FITC-LPS Iy [ Sigma %% 7). /) il TNF-a
ELISA 20 7 £ . /v Bl 1L-6 ELISA G 7 £ g A #8185 26 25wl .
PMA f§ [ CalBiochem 23], 8% Witk .8 g 01k 84 56 40 1
T 100 ml 88K d e 3% SEE M o8 3 g B8 S0l H A B
i, A 100 ml EHRS AR TN, IR A)E 4 C ok, IR %5
W3 ~4 d 5 Bk Rl .
1.2 Fi&
1201 Sesbzh¥ Korel SPF R RLAAAIVINEL 66 H, EREAS
BRI B 20 ~ 25 g, th 28 = B K2 ac i sy b 4Rt 4
HIER AL (n=6) FAIL] (0 =30) FHiH(n=30),

1.2.2 Befha 7 i 24 mUae /) B st Pse #8957 B T2 iy b
B SN IR 8% B S , LABEE M (5 1 ml/
100 g THE) B 5T TR IR A BT b 48 15 s 15 Al 209% T
JEReAs LRSS | /e N TR T T4 el 5 S RITHE
ST | pe/g MR, RIS A 0.5 pe/g 5 109 sebv (
A HRERK RO o Ar RIS 1.3 6,12 .24 h ARSESY.
FRIRERILCA i FHUEEs M iR 215 4 °C,2 000 /min B0 H 1
. —20 CARLF. [ B 2R 0 B AV AE R B 5 I
i R AN N R B L = o L R = 4 R (5 G
1.2.3 (i A s R FE oo (TNF-a) L 4T 26 (1L-6) B &
HHGE R H ELISA 3200 5 i 4 TNF-ao 1 1L-6 1 5 B,
LR O TR

1.2.4  SEEIIEE 4 L5 PR 25 e e fk L LS )
FA SR il B AR 1 10% Y S, R s 4 )
o HE Je 8 R ISR 214 0,

1.2.5  {K4p3EE5 U937 41 & 95 J5 , 75 37 C Ay 15 FR 40 15
I, FFANURS SE FE e A 6 FLESFRAR A, 10°/FL . IRk BE 2 100
ng/ml 1) PMA 434k U937 4000 72 h J5 , DA ZEHFE R 1 e/ ml
1) FITC-LPS, [GHIN/ A 00 seFv 7€ 37 “CH# % 30 min f5,1 200
r/min BLOWCEAH, 1] 0. 01 mol/L PBS(pH 7.2 ~7. 4) Pk
YA 2 5, FE AT 2 L 0 200 P T ) s T, s
6 41 A Al U937 i ZH ; B: FITC-LPS (1 pg/ml) + scFv( 1
pg/ml) 30 wl; C.FITC-LPS( 1 pg/ml) +seFv(l pg/ml) 60 pl;
D:FITC-LPS(1 pg/ml) +scFv(1 pg/ml) 90 wl; E:FITC-LPS( 1
pg/ml) +seFv(l wg/ml) 180 pl;F:FITC-LPS(1 pg/ml) .
1.2.6  ZiilsEabeg BB & £5 Fm, T F Excel 2003 3
FT 73250 M0 ¢ K36

2 FR

2.1 R F TNF-a 4565 T4k

F LB A b TNF-o (1928 16 36 1, TNF- TERE45 5 JF
YT A0 TS B S L3 h 1k 3 00 6 T A I 5 A5 A
RUZH 5 X BRAAR L 22 A B E (P <0.01,P <0.05) , i T
TIVEE 5 I Bt A A B TR 2E A L, 76 FH A e 9] 3 h 1) TNF-a
7K 3 R, 25 5t B35 PE(P <0.05) 53 h LG TNF-a 1)
GRMAENTE AERAEE(P>0.05),

F#1 MEH TNF-o &BREZTL(pg/ml, x £5)

Tab 1 Changes of serum TNF-« concentration ( pg/ml, x £5)

Groups

Time after treatment

Lh 3h 6h 12 h 24 h

Control
Only burnt

scFy-treated

1 880.09 £64. 15 — = $e —
2 528.24 +84.86" 2620.83 £111.11* 2 157,87 139, 81" 2 176.39 £146.99* 2 268.98 +178, 59*
2 380.00 £32.08 2 2 268.98 + 84, 862 2 120.83 +55.56 2 028.24 £178.59 1954, 17 £200. 31

*: P<0.05, #% ; P<0,01, vs control; A; P<0.05, vs only burnt mice

2.2 PR IL-6 A FEAL F#2 M IL6 ZWMIL (pg/ml, x25)

AL N FLIILE 116 JKE7E 1 b B R 5 s ) T | 4 iy
B IS KFAE3 h FHXHMAME AR ELER(P< —

Tab 2 Changes of serum IL-6 concentration (pg/ml, x +5)

Time after treatment

0.01,P<0.05), Mkt scFv AbFRJG IL-6 i) F P L4 W) i, {5 i L il 2 =

%:F‘mﬁ:l: 6h *ﬂjﬁ]*-ﬁ?f*ﬁ‘l‘l_j‘ n@ﬁﬂgﬂ *H tt ﬁ‘ Eg%ﬁyb( P< Only burnt 4903 £2. 045 4,546 +1,446* 3,555 +£0.757*
0.01) , HApBRMAH X ERZER(P>0.05) (% 2),

Control 2,450 +0.213 — — — —
1.551 +£0.251% 1. 696 +0.607*
scFv-treated 2,112 £0.344 3,1546£2.514 1,601 +0, 11644 2,196 £0.702 1.318 +0. 101

#: P<0.05, wx; P<0.01, vs control; AA: P<0.01, vs only bumt mice
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BURISHLLE BS54 9 19 8 2 IR VE I, — ROIR S 2, LUK
FI I ATER AR 7E 24 b 5 FFIHK L
231 MRS EERIENOE  OE A% B Ak
N3 T b T P e b B 0 MR 4 7
BF AT ILAFSEYT 9K S, AR 0 R AR A X
5 A 5 9P 8 40 A B ™02 {68 AL T 440 5 A
RIRTE., T HILAY bR T O A R [ B (i, T
PR 9 L) 5 0 A 4 A D 40t 5
2.3.2 BHESUOREEEEOE  OE R/ RO 4 40 o R
R 00 1 T 9 4, TCT 40 e A A 4L ]
LIRS P LT A0 o 0 5 O 40 25 4 1 4
A 93 i 0 5. ) O .8 . 9 O 240
UEEAP 3 , T Lk 1 55 2R 360 4 4 i o O 00 32
T AL 26 B A B0 5 14 s A ) 50 A 6 A4 9% e 0 i 7 )
T 75 K RS A (1 1)

A; Lung tissue of only burnt group showed the alveolar wall thick,

much erythrocytes in alveolar cava, inflammatory cells infiltrated and
(HE x200); B: Lung tissue of sckV-
treated group showed a few erythrocytes in alveolar cava and a few in-
flammatory cells  ( HE x200)

1 NRAERFEFNE

Fig 1 Pathological changes of lung tissue from mice

the blood capillary enlarged

2.3.3  HESUR R LA R NG RN E AL R
e B /IR B [0 N K A% A A PR, T 0 B 1 S A
SERCE ., ORI/ BUR () R P o A 4 K AL, S NV T
ok, INAIB 8] T P A 4R k4 A R, B A U K LT I
F FUEL A5 B A F) P AL PR U N R ([ 2)

A: Kidney tissue of only bumt group showed the blood capillary enlarged

and a few erythrocytes in renal glomerulus  (HE x200) ; B: Kidney tissue
of only bumt group showed the normal renal glomerulus  ( HE x400)
B2 MREAVFEFHE
Fig 2 Pathological changes of kidney tissue from mice

2.4 %t NH-LBP scFv -+ FITC-LPS 5 U937 % fieL 9
o
i NH-LBP {1} scbv 4b 5 | 76 3 204 Mo 1L #50) FITC-LPS
g54 U937 40 B (9 BE 47, 45 S T WL 180 wul () scFv AE % )
FITC-LPS( 1 pg/ml) 55 U937 £ A 45 A , 241 M 2 i 14 9% 58
T N L B 5 ) G

3 hg

RG] befiit & B N B R IMAEd TERZH
SO 6T SRR T ME LA 3R YT S A BN B A Ak AR TR Ut
0T B AT O e 2 i B, SRR TR A
T H A W %007 B S o) T (5 00 7 B B R A 3
TTZ@R ., seFv B BOEHUARR) VH F VL #4318
it — AN Fe KB (Gly,Ser, )3 JEHEMMTAL, Daly %% R
F RT-PCR #9772 )\ mAb 8§ thhi &) VH F1 VL,
SR J5 1 SOE-PCR $ 4K VH F1 VL i of — PR
Bk m ol seFv B, ela i A Al ik th b
MBS E Bl (1) scFv, RAITERFMMBANRERSG T
L NH-LBP ) scFv fii{k'" & & —Fp A 40 1 it 24
H35.0 x10° 19 [ B, Mtk — B #Z ik & R A
He WS A RE 7S RELIT N 7 2 i A i AR A
VR AN I 1 3% F S SE e % bk AT TR BT

WFE 26 W] U937 4l 281 PMA iS5 vl LA 43 fk-
Sy E B AN, BLAG I LPS Z5 A e, I
S B9 BIF 28 LPS O AL A (R SR, AT
PMA 434k U937 4 M S5, In ALK EE N 1 pg/ml 1Y
FITC-LPS #4784 , [5] 655 i/ A Jin A [a] o B2 i 40 NH-
LBP 1 scFv F {4 47 4b BRIt 2 40 B {S0RS I 45 SR 3%
B . 4L NH-LBP scFv fii{KRENE7E — i FE I [ PHIKT FITC-
LPS 5 U937 4 AI%s & -

TE N 7 2 ILAE AP, O 08 20 b 2 ) B4 o R 1 1Y)
TNF- L6 %5 42 1 40 A PR 7, 3 2 3ot gk 7= A 11 22 M 4
it PR ] 7 & UL A I R AR P R P EE OMOF 5§
JFAAE . RAE N S JE S B0 TNF-a (1 PR 3 B T
TNF-o 75 40020 R P FZ 408 75 10386 B o3 1 LA B fR
#F MOF (1) %4 % i B b 0 R P e .
77 TL-6 &b 5 S ply A2 5 I 400 i 0 6 11 R SE A7 I
FERLIA VT 22 95 B A o P o o 4 T B0 L ) ()
e N R MAEATE ST IL-6 A THEE 2, H
SR UG A . 7R BAs & IF N
FIMAE 3 W B R Y SE Rl AT %E T B0 NH-LBP
scFv Fi (R 4 B 4 & FF N 8 % I AE /s B £ 40 1
g5 R SERILTA Ee , T F /s BRI 20 N E AT
i B A B 5 AT W o, B AR AR 1
B S P 400 L sk 20, B 0 1L A A g R A, 0 L A K AS B
. FHidl/ B3 B TNF-a F1 1L-6 Y & B X4 By
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FEfIG. BFFE M 1L-6 /K VA8 1k 5 804 MOF iy % 4 L
KRG A BV L7/, 7ESL IR % MOF #5541 zh ¥ 1L-6
KB & 8 s MOF 2 49 5 i % 1 40 H 2 & 1L-6 /K
R E ERGE =3 s, IL-6 KV B8 T
P E ISR s . X segh B R 1L-6 78 MOF iy
oA A S i R A 4 T A A

PP BEFE MAE P, LBP o LPS 33 52 45 30 41 ity 3 i
HBE & ) CD14, T i, LPS-LBP-CD14 & & {&'* | LPs-
LBP-CD14 & 4 {A&F1 Toll #Z{4k 2 14 (TLR2 .TLR4)
HEAER, 7R B B 517 T 8040 e ( 4n PMN Fi 8 4%
i) Al — R B HAE R T E AT E A A
HAGTT W BER ILAE AR T A 2, 1 IR F iR k17
WA STk A /0 UL A 48 . 28 K HE 25 1 4% 1 St
KB LBP Z i, RES i 1 LPS 5 59 K R
HifiZH 21 NF-xB {354k, (8 A %00 A BRI 3 % i
SE AL, LPS fEF 1 h S5 BH T2k 57 A BR G 5 1 3 il %
ML LBP 2402 M ik 12 10°, HLHA 8 i 4%
SRR A BF ST 3 W 2 9 4 14 BEL T LBP
A3 P AT AN R AR 4 Ak SOV Y P 3 2R I
Le 251" FEBFSE S/ B LBP g F1 A 7/ il LBP
FHTHPE APt & B, BT LBP BT AN {H BB 9% BH K LPS
5 LBP (19454 tREBH T LPS/LBP & 445 CD14 1y
g54 IR AT LA Fn LBP 5% 1, 410 il 44 Y 4 TNF-o
B RN T R B B R . TR
TR SE B 25 FALUESEAE seFv F A4 FH A4 5409, % LPS
F4T BEL BB/ e 4
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