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ABSTRACT

The experiments were conducted to determine effettsrecocious vaccination compared to the
classical schedule of vaccination and of Chinesdbaleadjuvant (CHA) on immune response to
vaccine against rabbit hemorrhagic disease (RHDydung rabbits. In experiment 1, five New
Zealand rabbits at 30, 35, 40 or 45 days of age wegected with 3 ml of non-adjuvant inactivated
vaccine against RHD, respectively. The results gltbthat the titer of maternal HI antibody on day 0
in the 35-day-old rabbits was lower than the pridtedevel of 3 log2; while on days 7 to 49 afteet
vaccination, the antibody titer was higher tham@l In experiment 2, thirty New Zealand rabbits at
35 days of age were randomly assigned to 5 tredtgrenps, representing inoculation with 3 ml of
non-adjuvant RHD vaccine, CHA-RHD vaccine, CHA-HAalf dose antigen of RHD vaccine) RHD
vaccine, aluminium adjuvant-containing RHD vaccine;, phosphate-buffered saline (PBS),
respectively. The results showed that the CHA prtech@P<0.05) the lymphocyte proliferation on day
7 and enhanced serum antibody titer on day 21.€eTfiedings from the two experiments suggested
that vaccination could be carried out at 35 day$ @hinese herbal adjuvant significantly enhanced
the immune response to vaccine against RHD in casgrawith aluminium adjuvant.

Key words. Rabbit hemorrhagic disease, Chinese herbal adjuvantibody titer, Lymphocyte
proliferation.

INTRODUCTION

Rabbit hemorrhagic disease (RHD) is a fatal disedsabbits caused by RHD virus. In 1984 at the
initial epidemic stages, the virus mainly infecttllt rabbits at 3 to 4 months of age (&uwal, 1991;
Wanget al, 1988). In China, the first vaccination of theei@me against RHD is usually at 45 days of
age, and secondly at 65 days of age (Wang, 20G8)eker, in recent years, the susceptible rabbits
become younger. Even rabbits younger than one maldtiould be infected by RHD (Shiex al,
2000; Cooke, 2002; Mikandt al, 1999), thus, a predated vaccination must takert to avoid early
infection. On the basis of our recent findings dir@se herbal adjuvant (CHA), we hypothesized that
vaccination date could be predated and CHA coultaece immune response to RHD vaccine in
young rabbits. This hypothesis was tested in tiesgnt study by determining the dynamic changes of
serum HI antibody titers after inoculation with tveccine against RHD in 30-, 35-, 40- or 45-day-old
rabbits, and then the dynamic changes of periptamgdhocyte proliferation and serum HI antibody
titers after injection with the RHD vaccine, or mise of RHD vaccine and CHA or aluminum
adjuvant (AA) in 35-day-old rabbits. The main pwsp®f these experiments is to find an appropriate
vaccinating program to protect the young rabbienfthe attack of RHD virus.
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MATERIALSAND METHODS
Vaccine Preparation

Inactivated vaccine against RHD (No. 20051201) awdwere supplied by Jiangsu Academy of
Agriculture Science. CHA was supplied by InstitofeTraditional Chinese Veterinary Medicine of
Nanjing Agricultural University, containing astrdgs polysaccharides and ginsenosides, the total
content of which was 20 mg/ml. CHA-RHD vaccine, &&D vaccine and non-adjuvant RHD
vaccine were prepared by mixing 20 ml of the inattd vaccine with 10 ml CHA, 3 ml AA and 7 ml
phosphate-buffered saline (PBS), and 10 ml PB®esely, in which the antigen contents were the
same. Another CHA-vaccine, containing half dosamfgen named CHA-HA vaccine, was made of
10 ml inactivated vaccine, 10 ml CHA and 10 ml PBS.

Reagents

RPMI-1640 (GIBCO) supplemented with 100 IU/ml beipapicillin, 100 IU/ml streptomycin and
10% fetal bovine serum (FBS) was used. Phytoheméggl (PHA, Sigma, No. 051201), as a T-cell
mitogen, was dissolved into 0.10 mg/ml with RPMKQ6 Lipopolysaccharide (LPS, Sigma, No.
051201), as a B-cell mitogen, was dissolved intd25. mg/ml with RPMI-1640. The 3-(4,5-
dimethylthiazol-2-yl)-2, 5 diphenyltetrazolium brade (MTT, Amresco Co.) was dissolved into 5
mg/ml with calcium and magnesium-free (CMF) PBS, h#l. These reagents were filtered through a
0.22 um syringe filter. PHA and LPS solution wetered at -20°C, MTT solution at 4°C in dark
bottles. Dimethyl sulfoxide (DMSO, No. 050601) waoduced by Kemiou Institute of Chemical
Engineering in Tianjin. Lymphocytes Separation Medi(No. 060218) was the product of Hua-jing
Biostix Shanghai Inc. Positive serum and negaterera for RHD vaccine were supplied by Jiangsu
Academy of Agriculture Science. Human O erythroaytes provided by Centre Hospital of Nanjing
Military Area.

Animals

New Zealand rabbits at 30 to 45 days of age wittemyt vaccination were housed in wire cages
(60x100 crf) in air-conditioned room at 25°C, and fed with t@nmercial starter diet. The rabbits
and diet were provided by Jiangsu Academy of Adfica Science.

Experimental design

Five rabbits of each group at 30, 35, 40 or 45 dadiymge were used in experiment 1, respectivelly. Al
the rabbits were inoculated subcutaneoustit 3 ml of the non-adjuvant vaccine on neck. Gyggl0
(before inoculation), 7, 14, 21, 28, 35, 42 andaft®r initiation of the injection, 0.5 ml of bloosas
sampled from each rabbit for determination of seHinantibody titers by micro-method (Zhuaeg

al., 1995). A total of thirty rabbits at 35 days geawere randomly assigned to 5 treatment groups in
experiment 2, representing subcutaneous inoculatitn3 ml of the non-adjuvant RHD, CHA-RHD,
CHA-HA RHD, AA-RHD vaccines, or PBS, respective®n days 0 (before inoculation), 7, 14, 21,
35 and 49 after initiation of the inoculation, Gv® blood per rabbit was sampled to determine the
serum HI antibody titers. Also, four rabbits fromck group were randomly sampled (2 ml blood per
rabbit) for assay of T and B lymphocyte prolifeoati

Serum HI antibody Assay
Blood samples were drawn from the auricular veirabbits and sera stored at -20°C until analysis fo
serum HI antibody. The analysis was done followihg procedure in Zhuangt al. (1995). The

geometric mean titer was expressed as reciprogdlValues of the highest dilution that displayed HI
(Zhuanget al,, 1995).
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Peripheral lymphocyte proliferation assay

Using the procedure described in Vet al (1993) the blood samples were collected and light
absorbance was measured with microliter enzymeatinknmunosorbent assay reader (Model DG-
3022, East China Vacuum Tube Manufacturer) at sevi@vgth of 570 nm.

Statistical analysis

Data are expressed as the mean + S.D. Duncan’dphautange test was used to analyze the
differences among the treatment groups. A P-vafuess than 0.05 was taken to indicate statistical
significance.

RESULTS
Changes of serum HI antibody titer in rabbitsvaccinated at different ages

Dynamic changes of serum HI antibody titer werewsttb in Figure 1. The maternal antibody titer
dropped with the increase of age. In the 30-dayralibits, the titers were higher than 3 log2, while
the 35-day-old rabbits, lower than 3 log2. On d@y® 14 after initiation of the vaccination, the
antibody titers in the 30-day-old rabbits were leigthan 3 log2, while lower than 1 log2 on day k9.
the 35-, 40- and 45-day-old rabbits, the antibatdys increased gradually from day 7 after initGati
of the vaccination, reached peak-value on day 28,sdill higher than 3 log2 on day 49, which were
higher (P<0.05) compared with the 30-day-old rabbit
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Figure 1. Dynamic changes of serum HI antibody titers ibbits vaccinated at different age
(n=5).Data at the same time point with differetiteies (a-c) differ significantly (P<0.05)

Changes of serum HI antibody titer in rabbits vaccinated with different vaccines

The dynamic changes of serum HI antibody titeraibbits vaccinated with different vaccines against
HRD were listed in Table 1. On day O after initiatiof the vaccination, the antibody titers were not
significant different (P>0.05) among all of thediwreatment groups. The titers in the three adjuvan
vaccine groups were higher on days 7 (P>0.05) ah@P¥0.05) compared with the non-adjuvant
vaccine group. On days 21, 35 and 49, the titetheénCHA vaccine group were higher (P<0.05) in
comparison with the other four groups. On days dd 35, the titers in the CHA-HA vaccine group
were higher (P<0.05) than that of the non-adjugaotps. At all time points, there were no significa
differences (P>0.05) between the CHA- HA vaccineugrand AA-vaccine group, while the titers in
the four vaccinated rabbits were higher (P<0.0B)mared with the PBS-inoculated rabbits.

1001



9™ World Rabbit Congress — June 10-13, 2008 — Verohaly

Table 1: The dynamic changes of serum HI antibody titersrabbits vaccinated with different
vaccines against rabbit hemorrhagic disease (log2)

Day after initiation of the vaccination

Treatments

0 7 14 21 35 49
Non-adjuvant vaccine 2.50+2.00 3.00+F29 3.50+0.8%  4.00+0.4%} 3.80+t0.58 3.50+0.83
CHA vaccine 2.67+1.15  3.75:086 4.50+1.28  6.00+0.82  6.25+0.96  6.00+0.82
CHA-HA vaccine 2.33+1.53  3.25+0.50 4.25+0.56  4.50+0.4%  4.50+0.58  4.00+0.83
AA vaccine 2.33+0.58  3.25+1.26 4.50+1.28  4.50+0.58 5.00+0.8%  3.13+0.28
PBS 2.30+1.00  1.00+0.82 0.67+0.47 0.25+0.28  0.33x0.47  0.25+0.56

&¢Means + S.D. within a column with different supeigsts differ significantly (P<0.05)
AA, aluminium adjuvant; CHA, Chinese herbal adjuva##, half dose of antigen; PBS

Table 2: The dynamic changes of peripheral T lymphocytdifgration in rabbits vaccinated with
different vaccines against rabbit hemorrhagic disd®B;, n=4)

Day after initiation of the vaccination

Treatments

0 7 14 21 35 49
Non-adjuvant vaccine 0.268+0.017  0.282+0.017b  (BM@B6  0.304+0.046  0.303%0.089 0.306+0.068
CHA vaccine 0.258+0.043  0.378+0.049a  0.331+0.083 2%#6.037  0.323+0.069 0.333+0.037
CHA-HA vaccine 0.283+0.063  0.354+0.044a  0.334+0.038.324+0.037  0.318+0.088 0.320+0.046
AA vaccine 0.268+0.071  0.375+0.068a  0.341+0.097 30#B.088  0.327+0.010 0.325+0.037
PBS 0.292+0.033  0.280+0.034b  0.282+0.026  0.285#0.030.288+0.075 0.300+0.079

3P Means + S. D. within a column with different sugmipts differ significantly (P<0.05). AA, aluminiu adjuvant; CHA,
Chinese herbal adjuvant; HA, half dose of antigl8S P

Table 3: The dynamic changes of peripheral B lymphocytif@ration in rabbits vaccinated with
different vaccines against rabbit hemorrhagic disd®B;,; n=4)

Day after initiation of the vaccination

Treatments 0 7 14 21 35 49

Non-adjuvant vaccine  0.234+0.067 0.301+0%810.375+0.052 0.322+0.042 0.306+0.09%  0.306+0.05%
CHA vaccine 0.206+0.062  0.430+0.036 0.444+0.042 0.390+0.037 0.348+0.099  0.339+0.062
CHA-HA vaccine 0.222+0.084 0.308+0.084 0.362+0.058 0.346+0.037 0.300+0.08%  0.299+0.05%
AA vaccine 0.232+0.062  0.342+0.073 0.390+0.020 0.340+0.035 0.304+0.09%°  0.292+0.05%
PBS 0.248+0.124  0.258+0.019 0.260+0.012 0.270+0.018 0.280+0.078  0.274+0.05%

&°Means * S. D. within a column with different sumeigts differ significantly (P<0.05). AA, aluminiuradjuvant; CHA,
Chinese herbal adjuvant; HA, half dose of antigl8S P

Changes of peripheral T and B Ilymphocyte proaliferation in rabbits vaccinated with different
vaccines

The dynamic changes of peripheral T lymphocyteifam@tion (Table 2) showed that on day O after
initiation of the vaccination, the GR values were not significant different (P>0.05) aigall of the

five treatment groups; on day 7, the values inttinee adjuvant vaccine groups were higher (P<0.05)
compared with the other two groups, and there wersignificant differences (P<0.05) among the
three adjuvant vaccine groups. The dynamic chaafypsripheral B lymphocyte proliferation (Table
3) showed that on day O after initiation of the aination, there were no significant differences
(P<0.05) among the Qf values in all of the five treatment groups; th&uea of CHA vaccine group
were higher (P<0.05) compared with the other faougs on days 7, 14 and 21. On days 35 and 49,
the values of the CHA vaccine group were highecdmparison with the other three vaccinated
groups (P>0.05) and PBS-inoculated groups (P<0.05).

DISCUSSION

The serum antibody titer is an indicator of humanaiunity. In our previous study, we found that
serum antibody titer higher than 3 log2 could pdevil00% protection for rabbits from rabbit
hemorrhagic disease, 2 log2, only 50%, lower thdng2, a little protection. Therefore, 3-4 log2 of
antibody titer was called protective antibody tif€he results from the experiment 1 showed that the
maternal antibody titers in the 35- to 45-day-abhbits were lower than the protective titer (3 lpg2
which were difficult to resist the infection of RHIdrus and needed vaccinating. Thus, when the
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inoculation age was predated to 35 days old, thieéady titer increased rapidly, and was higher than
3 log2 for 7 weeks and 4 log2 for 3 weeks afterciation. In the experiment 2, antibody titers o t
three adjuvant vaccine groups were significantlghkr compared with the non-adjuvant vaccine
group on day 14 after the vaccination. On days38land 49, the titers of the CHA vaccine groups
were significantly higher in comparison with thenradjuvant vaccine groups and AA vaccine groups,
which suggested that the immune enhancement of @ld8 better than AA. Collectively, these
findings suggested that the first vaccination afiryg rabbits should be predated to 35 days of age in
order to resist the infection of RHD virus, and tBEIA adjuvant could significantly enhance the
production of HI antibody against RHD vaccine ie froung rabbits. Lymphocytes proliferation is the
indicator reflecting the state of cellular immunity animal body. Our results showed that on day 7
after the vaccination, peripheral T lymphocyte feoation significantly increased in the CHA- and
AA-vaccine groups compared with the other groups.days 7, 14 and 21 after the vaccination, the
proliferation of B lymphocyte in the CHA groups wesignificantly higher compared with the AA
groups, which suggested that the CHA possesseer leffect on enhancing the cellular immunity in
comparison with the AA, in addition with the lowdsieffect and resourceful advantages of the CHA,
we suggested that the classical adjuvant AA coaldeblaced by the new adjuvant CHA.

CONCLUSIONS

In summary, our findings in the present study saggethat the first vaccination in the young rabbit
could be predated to 35 day old. Combination otireewith CHA could enhance immune response
against the RHD in the animals. Nevertheless, coisga of the CHA adjuvant with other
commercial “classical” vaccine (with oil adjuvarmrfexample) should be realized to confirm if the
CHA adjuvant could replace the “classical” adjuvant
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