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Table 1 Antibody titers 21 days after three immunizations
. 21 days after Ist 21 days after 2nd 21 days after 3rd
Groups Antigens ) o ) o ) o
Immunization Immunization Immunization
Combined DNA Ag85B 1:800 1:51200 1:102 400
vaccine MPT64 1:200 1:12 800 1:51200
MPT83 1:100 1:400 1:400
Combined DNA Ag85B 1:1600 1:51200 1:102 400
vaccine +MPL MPT64 1:800 1:25600 1:51200
MPT83 1:100 1:400 1:800
Combined DNA Ag85B 1:3200 1:51200 1:102 400
vaccine +DDA MPT64 1:1600 1:51200 1:102 400
MPT83 1:100 1:400 1:3200
BCG PPD ND ND 1:800
Vector DNA only Three antigens 0 0 0
ND, Not done.
@ 400 ()
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Fig.1 Analysis of cytokine production after immunization
W Ag85B; [1: MPT64; [1: MPT83. I: DNA vaccine; 2: DNA vaccine+tMPL; 3: DNA vaccinetDDA; 4: Vector DNA only. (a) IFN-y
concentrations in spleens of experimental mice 21 days after the third immunization. Test sensitivity <1.0U (1U=100 ng/L). (b) IL-4

concentrations in spleens of experimental mice at the same time. Test sensitivity <10 ng/L.
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Fig.2 Representative photomicrographs of lung tissue sections harvested from vaccinated mice after intravenous
infection with M. tuberculosis H37Rv
(a) In the combined DNA vaccine without adjuvant group, neutrophils were aggregated and alveolars damaged. (b) In the combined DNA

vaccine with MPL group, less neutrophils were aggregated and part of the alveolar structures were damaged. (¢) In the combined DNA

vaccine with DDA group, clear alveolar structures were scattered more uniformly, with even less neutrophil detected. (d) In BCG group,

neutrophils aggregated and alveolars damaged with a number of macrophages observed. (¢) and (f) Vector DNA group. Note that neutrophils

infiltrated throughout the whole lung and severe aggregates were seen all over the sample. No alveolars structures were observed. Bars in (a),
(b), (¢), (d) and (¢) =40 pm, in ()= 10 pm.

Table 2 Bacteria count after H37Rv challenge

Groups Spleen
Vector DNA only (1.23£0.39)x10® (4.57£2.26)x10°
Combined DNA vaccine (6.88+0.32)x10* (4.14+0.33)x10*

Combined DNA vaccine +MPL

Combined DNA vaccine +DDA

BCG (9.41x0.28)x10°

(6.12+0.34) x10°
(5.46+0.36)x10°"

(3.17+0.32)x10*
(2.22:+0.84)x10*
(3.48+0.23)x10*

* P<0.05, **P<0.01.
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DDA is More Efficacious Than MPL as Adjuvants That Enhanced
Immunogenicity and Protection of Combined DNA Vaccine Against
Mycobacterium tuberculosisa

YU Da-Hai, CAI Hong™, ZHU Yu-Xian
(National Laboratory of Protein Engineering and Plant Genetic Engineering, Peking University, Beijing 100871, China)

Abstract Combined DNA vaccine encoding Ag85B, MPT64 and MPTS83 of Mycobacterium tuberculosis were
formulated into DDA and MPL to immunize mice and then the immunogenicity and protective efficacy of each
group were evaluated. The DDA and MPL groups induced a much more enhanced Thl-type cellular response
indicated by the higher levels of IFN-y compared with that without any adjuvant. In DDA group, antigens specific
IFN-y for Ag85B, MPT64, MPT83 are (265.37 £79.2) U/ml, (185.31 £58.3) U/ml, (108.13 £54.4) U/ml
respectively which are 16 U/ml, 45 U/ml, 2 U/ml higher than that of the non-adjuvant group. The bacterial CFU
in lungs and spleens of the DDA group was reduced 1/5 and 1/4 respectively relative to the same combined vaccine
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with MPL and without adjubvants. The pathological lungs slices of adjuvant groups gave consistent result that
showed less damage than non-adjuvant group due to influx of epithelioid macrophages and less neutrophils. In
conclusion, DDA is more efficacious than MPL as adjuvants to enhance immune efficacy of combined DNA
vaccine in mice.

Key words Mycobacterium tuberculosis, combined DNA vaccine, DDA, MPL, immune efficacy
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