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INTRODUCTION 

The miar objectives of the work were to evaluate the effectiveness of 

the macrophage migratioh inhibition (MMI1 test or^ tl¿ taI>Jart¡ Berologi- 
between closely related virwes that croes-react vn ^ ^ a dl. 
cal teats available and (b) rapid identificetion^ otj8otlve 

(T"0n“. TÍ; mSSgKó employed and the specific data^obtained 

detailed in the previously submitted Annual Reports. “t » 

r-s Ä an^undergraduate^honors^thesis by Kr. 

David Via, 

Maior Accon:P.Il5ÍmQÍ^SOfc«--Mi 

1. The first year of the contract vork (NMI) 
timal renditions needed for perfoniiing macrophage migration inhibition Vmm; 
^ts inlS^horatciy. ThS initial stries were 

and P 221 phage of SaJas^Jn guinS pigs. 
P 22 a»i P ™eS1äaf.”Ära pllo^ in 
Following sensitization, guinea pig P 0f the two antigens capillaiy ^s and the d^ree of M in the p^se^f^^^ ^ 

was measured. In all tests, the migrâti . H+. „ heterologous anti- 
a greater degree by the sensitizing antigen than by , . inoreasing 
gens. A dose response curve for migration inhibition caused ^^inoreas ^ 

concentrations gf pÄo 

ä-^^äSe^^rSriirir-U^r^rfeis^ivVneactions 

than P 22. 

The MMI test was also able to distinguish between serologically 

cross-reacting strains of infectious none uge¿ f0p the sensitizing 
coronavirus. A dual system for propagating 3B7 was us^ ior in® a 

and test antigen preparations, following k ^ P able to differentiate 

test antigens nor sensitized cells in normal media showed any signixic 

reduction in their ability to migrate, 

Thi. study indicated that a dual propagation jyrtM, 1^.. 
of consitiziep aud teat anti*.ua in di«eraut 
future MMI studies and eliminate the n®?J J**®”® d g w 3 vork, by 
viral antigens to be used for the sensitization procedure, in s wor , j 

Dr. Woodman, was published. 
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2. Work vith insect viruses 

One of ray graduate students, Mr. Oharles Benton, vas evaluating the 
possible, use of insect viruses for the biological control of insect pests. 
When it became apparent that two of the viruses he was studying were indis¬ 
tinguishable with the methodology available, we decided to employ MMI test 

procedures to ascertain if the two agents were nntigenically different or 
not. 

The macrophage migration inhibition test (MMI) was found to be an 

effective means of differentiating two nuclear polyhedroais viruses (NFV) 
which infect the following insects: the cabbage looper (Trichonlusia ai) 
and the alfalfa looper (Autographs californlca). Peritoneal exudate cells 

from guinea pigs sensitized to T. aJ. virions demonstrated significant MMI 

in the presence of T. ai virions but not with the 4. califomioa antigen. 

Similarly, when 4. oalifornlca virions were employed as sensitizing antigen, 

only the homologous antigen gave a significant MMI response. These two 

insect viruses are not separable by any other technique. This work was 
published in 1973. 

Following the success in determining that the two insect viruses 
were antigenically distinct, it was of interest to us to determine if the 

polyhedral protein in which the two viruses were embedded was identical or 

not since both viruses were propagated in the same host, namely the fall 

arrayvnrm, Snodontera fruginerda. Cross MMI test results were confusing as 

polyhedral protein preparations from either virus inhibited the migration 

of macrophages from pigs sensitized to the heterologous protein as well as 
those from pigs sensitized to the homologous polyhedral protein. Subse¬ 
quently It was shown that peritoneal exudate cells from non-sensitized 

guinea pigs demonstrated 100$ MMI in the presence of 10 ug/ml of either 
X. si or oalifornlca polyhedral protein or intact polyhedral inclusion 
bodies. Currently, studies are in progress that are designed to charac¬ 

terize this "non-specific" migration inhibition factor. This factor also 
appears to be a more potent mitogen than phytohemagglutinln. Any publica¬ 

tions resulting from these studies will acknowledge ONR support. 

3. Work with human Adenoviruses — by Dr. Novotny and Mr. Via 

The MMI test was evaluated for its ability to differentiate 

between human Adenovirus types 1, 4, 5 and 7. These viruses were selected 
because they are of importance as étiologie agents of acute respiratory 

disease in recruits and because they contain a common group-specific com¬ 

plement fixing (CF) antigen. Although type-specific antigens are present 

in virions, cross-reactions have been reported with neutralization and 

hemagglutination-inhibition test procedures as well as in the CF test. 

The macrophage migration inhibition (MMI) test was found to be a 

satisfactory procedure for distinguishing between Adenovirus types 1, 4, 5 
and 7. Highly purified virus preparations were used for the sensitization 

of Hartley strain guinea pigs, whereas the MMI test antigen consisted of 

crude virus preparations grown in KB cells. With all four virus types, a 
significantly greater MMI response was noted when peritoneal exudate cells 
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were exposed to the homologous sensitizing antigen as compared to that ob¬ 
tained with the three heterologous antigens. Studies with Adenovirus type 
1 indicate that sensitizing doses between 70 and '1 ‘>0 xig of viral protein 
oer guinea pig gave the optimal MMI response. Doses below 70 ug did not 
stimulate the delayed response, whereas doses above 120 ug produced MMI re¬ 
actions which were non-specific, as differences between homologous and 
heterologous antigens were not demonstrable. 

As to the latter observation, it is postulated that if the sensi¬ 
tizing antigen is of sufficient concentration to also stimulate the synthesis 
of humoral antibody, the antibody nay competitively inhibit induction of the 
delayed response. This work was published in 1974, 

While in all four of the above cases, the MMI test was shown to be 
equal or superior to existing test procedures for differentiating viruses, 
several troubling observations were made: (a) not all guinea pigs that were 
sensitized with a given antigen responded with a significant MMI response— 
this animal variability has plaqued other investigators using this system 
and (b) the macrophages in the peritoneal exudates of some animals did not 
migrate at all, irrespective of the presence or absence of antigens. Be¬ 
cause of these problems, the utility of the MMI test in a diagnostic labora¬ 
tory would be minimal. 

In an attempt to circumvent these difficulties, a second major area 
of investigation was launched. Reports in the literature indicated that the 
relayed hypersensitivity response could be conferred to normal peritoneal 
exudate cells by first exposing them to RNA extracted from the spleens and 
lymph nodes of sensitized animals. When these cells were subsequently ex¬ 
posed to the sensitising antigen, the migration of the macrophages wis in- 
nibited. This approach was particularly appealing for several reasons— 
RNA could be extracted from the tissuis of guinea pigs giving good MMI 
responses to specific antigens and stored under ethanol; this RNA could then 
be used to confer sensitivity to normal peritoneal exudate cells which could 
then be used to identify specific antigens. The previously mentioned diffi¬ 
culties with "non-responders” would be eliminated b'-ause we could use only 
RNA extracts from pigs giving "good" MMI responses. 

All guinea pigs sensitized with either the four Adenovirus types or 
the two insect viruses were studied in this regard. At the time the animals 
were sacrificed to obtain peritoneal exudate cells, the spleens were har¬ 
vested and immediately frozen. After the MMI data on the pigs became avail¬ 
able, RNA extracts were prepared from the spleens of those animals giving 
significant MMI responses to the sensitizing antigen. Despite exhaustive 
efforts (l year by Dr. Novotny, 1-1/2 years by Mr. Via, and 1 year by leslie 
Bass, another graduate student of mine) which included evaluating various 
extraction procedures and test conditions, ^ were not able to transfer the 
MMI response to normal guinea pig cells with any of the RNA extracts tested. 
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