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Effect of different routes of keyhole limpet hemocyanin immunization
on the T cell dependent antibody response in mice
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[ Abstract] Objective To study the influence of different routes of keyhole limpet hemocyanin ( KLH) immuniza-
tion on the T-cell-dependent antibody response in mice. Methods SPF Kunming mice were divided into four groups: the
intravenous injection group, subcutaneous injection group, intraperitoneal injection group and control group. Each mouse
was injected 200 g KLH intravenously, subcutaneously or intraperitoneally daily for consecutive 10 days, respectively.
Mice in the control group were given solvent injection only. Serum concentration of IgG stimulated by KLH antigen was
measured 7 days after the last dosing. Spleen was isolated to calculate the organ coefficient and examined by pathology u-
sing hematoxylin and eosin staining. Results Intravenously, subcutaneously and intraperitoneally administered KLH stimu-
lated the generation of secondary lymphoid follicles and germinal center to varying degrees, B cell apoptosis, increased a-

mount of cells in the marginal zone and other pathological changes were observed in the spleen. Intravenous and intraperito-
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neal administration of KLH led to more pronounced pathological changes compared with that in the subcutaneous injection

group. All of the three administration routes of KLH induced generation of IgG antibody, significantly higher than that in

the control group (P <0.05). Intravenous injection of KLH generated the highest concentration of IgG and organ coefficient

among the three administration routes (P <0.05). Conclusions Different immunization routes do affect the production of

IgG antibody, organ coefficient and pathological changes in the spleen, and these differences should be taken into consider-

ation when analyzing the T cell dependent antibody response in mice.
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Note. A: Normal spleen from a control mouse. B: The spleen tissue of a mouse from the intraperitoneal injection

group. Formation of secondary lympha follicles and germinal centers, and some B cell apoptosis. C: The spleen

tissue of a mouse from the subcutaneous injection group. Formation of secondary lymph follicles, some B cell ap-

optosis and mild hyperplasia at the marginal zone were observed. D: The spleen tissue of a mouse from the intra-

venous injection group. Formation of secondary lympha follicles, some B cell apoptosis and obvious hyperplasia at

the marginal zone were observed.

Fig.1 Histological changes of the spleen in various groups. x400

F1 FHIME KLH Fik 1G & AEELS REEMZE R (x 5,0 =12)

Tab.1 The spleen coefficient and serum KLH IgG in various groups

205 WEER R A/ me/ g
Groups IgG/ng/L Organ coefficient
25 X HEZH Control 89.58 +7.56 3.86 +0.94
K544 Intravenous injection 379.16 +38. 81 4.90 +0. 89
J2 R 54H Subcutaneous injection 281.23 £55.78° 3.98 +1.03
JE i FE ST 2H Intraperitoneal injection 291.45 +68. 67 4.23 £0.91°

55 XA L P <0. 05 5 5 5 T i 4L AR s i S 4L AR EEP P < 0. 05.

Note. Compared with the control group,*P <0. 05 ; Compared with the subcutaneous injection and intraperitoneal injection groups, P <0. 05.

3 itig

DL KLH RSPk T 40 i 481 P H1 5 Y TDAR
S SR o RE B 2R 5 T B SR ) e R R R AT Y
DIRetkE 525, & ] LA W 25 1) % B 938 22 8 AR 1) 5%
Wi, 3 HLECAE G0 TDAR SE5 (4 220 4 ) 7e bt Jit
SR Y (YN el e T = S S S R TR SR
P KLH R — Rl v | B 7 i SR 1

A R AR S ) T AR B Sk ) — i 2 R
A, B ] 5 0 B IR Ay R
(350 ~400) x 10°, [t SRBC HA L5 FaE 5 b if
b PR BT RN 5 A8 T B AR A, BEAE SR T 4
MUHEDTR . TDAR SEEG IR S DE T8 AT IR
B i J52 7 B 32 S0 ) SRS 2 W %o B R G R A
S LR — ST 2 W sl b 25 (HUR [ 1
B RE IR AR XS T AN [ 1 G2 100 il S S 24 R L #iR



642 RS2 3 aF IR 2015 4F 12 A %523 #4556 ] Acta Lab Anim Sci Sin, December 2015, Vol. 23. No. 6

R G B A — 2L N S A 3R i 24
Yy, A B A A S e M, T 2 42 1) 2 L A e o]
PRI, W] BT 215 2 MHE I ) G ik R R TE VT
Yr— 26 g AT 2 1 S e 4 o R AR OO
el

ASCGES IS LL KLH R e 5, KM Fh fR7E
AN [] ) S i AR B AN ] B2 SR N R B B S ik
Je g R A RO R g i AR 2 o] 5 G BN R A
JEE VR R L 308 9 S A % oD BT G, B Ik B 440 i 9
T, 12 X A0 MG 22 S5 Bk A | LA s R e ok e
WARIE LA W B[R] I =R ) S e i A%
Brnl 51U R PUAR, 5IE 0 IR B B
FXRF(P<0.05) , Hrh#kag 2 5] d 4 i A4 vk
JEdRe R, B i A P R a2 i 42 (P <0.05) 5 4%
L I IVE #45% R BAEAE R 53 25 S, L v i Ik e Sk 4 R
gt MRS R E S TAE AN B (P <
0.05) , Dk v 59 20 I E 2% R 800 3 T K NS
M ETESTH (P <0.05) , X845 L] KLH
(1) = AN [R) G 2 38 428 25 W 5 R ALAA 7= A e S PR L
T MR R B I A5 Al e A AN TR R B A A, (H
AN g3 i A e P R AN S8 M TR), FRATT 98 &
AL ke 22 S 2 T T 43 HT TDAR SERR45 R, JFH
UNEEAR I I 46 25 57 | A 45 AS [R] 1) G TR | e g ik
7B B R ISR LA K e e fe — Lk
1 R R T A A A A 4 ST LA KLH RS PR IR Y

TDAR 25045 2000 Hr U5 i, 72 BB A Rt #fE 3 TDAR
RGN 7 3k 1) R R TfiEA ke
Z % x #t

[ 1] M, S0l R A, 5. T 40 BT A I A i 5 12
WFFTHEIRLT]. PEH22%5,2011,20(17) ;1620 - 1623.

[ 2] Peachee VL,Smith MJ,Beck MJ,et al. Characterization of the T-
dependent antibody response (TDAR) to keyhole limpet hemocy-
anin ( KLH) in the Gottingen minipig [ J]. J Immunotoxicol,
2014, (11)4:376 -382.

[ 3] Vandebriel RJ,Tonk ECM,De La Fonteyne-Blankestijn LJ,et al.
Immunotoxicity of silver nanoparticles in an intravenous 28-day
repeated-dose toxicity study in rats[ J]. Particle Fibre Toxicol,
2014,11(1) :21.

[ 4] Aulim,Domenech A, Andres A et al. Multiparametric immunotox-
icity screening in mice during early drug development[ J]. Toxicol
Lett, 2012,214(2) ;200 —208.

(5] R, X0, BE V5. BRI S K DNA B 7E/N
AN RIERTEL )], T E LR s Y, 2014,22(4) ;24
-27.

[ 6] Lebrec H, Hock MB, Sundsmo JS, et al. T-cell-dependent anti-
body responses in the rat: forms and sources of keyhole limpet
hemocyanin matter[ J]. J Immunotoxicol, 2014, 11(3):213 -
221.

[ 7] Ai WC,Huo Y,Liu XM, et al. Relative sensitivities of TDAR, cy-
tokine production, and immunophenotyping assays in immunotox-

icity assessment[ J]. Toxicol Res, 2014 ,3(6) :465 —473.

[KF=EHH] 2015 -07 -07





