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was ...confirmed by Madam Wu...all
the three shared the Nobel prize in
1957... (p. 119). (Only Yang and Lee
got the prize.) In the discussion of fer-
mions and bosons (p. 86), it was disap-
pointing to see no mention of either spin
(bosons having integral spins and fer-
mions having half-integral spins), or of
Satyendra Nath Bose, the originator of
Bose—Einstein statistics.

The book ends on the last page 261,
celebrating the BICEPS claim of the dis-
covery of gravitational fluctuations on 17
March 2014. Unfortunately, as men-
tioned above, BICEPS discovery was not
confirmed by data from Planck satel-
lite>. The book is published in 2017 and
probably completed in 2016. But it has
missed out on this important fact. It can
be updated in the next edition, especially
if gravitational fluctuations are seen by
then. By that time it may have been de-
cided if ‘Inflationary Cosmology is
theory or phenomenology’.
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This laboratory manual on immunology
for teaching undergraduate and postgra-
duate life sciences, veterinary and fishe-
ries courses has come at a time when
there are restrictions on using several
laboratory animal (mammalian) models
and when no worthy immunology labora-
tory classes are conducted for lack of ap-
propriate guidance and approved animal
houses in most of the institutions in
India.

The author Dinakaran Michael, trained
as a fish immunologist by the doyen of
immunology in the country, V. R. Mu-
thukkaruppan (Madurai Kamaraj Univer-
sity) pioneered teaching and research in
immunology, and developed and imple-
mented the fish model for laboratory
exercises. The manual fills the vacuum in
teaching laboratory immunology in
India. It is similar to Western efforts
such as Nuffield curriculum, but this fish
model is thoroughly indigenous, non-
controversial for animal activists and
enables students to perform experiments
and learn by themselves. The experi-
ments are compact, comprehensive and
well-laid, covering the whole gamut of
immunology starting from basic to
applied. The manual is structured in 11
chapters and 120 pages covering basic
phagocytosis, innate immunity, vaccina-
tion, agglutination, precipitation, CMI,
immunochemistry and also DNA tech-

niques such as identification of PCR
genes and quantifying the gene expres-
sions, i.e. expression profiling. The ma-
nual teaches step by step the preparation
of solutions, experimentation and observ-
ing the results with suitable illustrations
and references at the end of each chapter.
It provides appropriate further readings
(chapter 12), how to maintain fish in the
laboratory, prepare the feed, procure the
fish, preparation of solutions (chapter
13), and also a list of consultants and ex-
pertise from various parts of India
trained by the author in these fish immu-
nological techniques over a period of
time, along with their postal address, e-
mail and telephone/mobile numbers. The
listing other experts is a rare gesture of a
good teacher indeed. Should this be ex-
ercised in every field of the teaching and
learning process, India would continue as
a haven of knowledge.

The fish model is simple and easy to
maintain in the laboratory by the students
themselves, requiring less space. Also, it
is easily available throughout the year
and cheaper than maintaining an appro-
ved animal house. Michael has suc-
ceeded well in designing, experimenting
and applying his ideas in teaching pro-
grammes. This manual is an outcome of
his vast research experience in fish
immunology. It is a handy, quality print
with colour and B/W illustrations,
affordably priced and also available
through online resources though the price
may be on the higher side for an average
Indian science student. Video documen-
tation of the procedures and making
them available on YouTube will help
teachers and students further in their
teaching and learning process. I recom-
mend that various universities and col-
leges in India and other developing
countries make use of this manual in im-
parting hands-on training to students of
immunology. Finally, I thank Michael
for having written this useful manual for
the teachers and students, and the future
generations.
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