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feely available to all users over the 
globe. Various aspects of ground sta-
tions, data dissemination and rush mode 
for emergency operations are all covered 
in the article. Excellent overview of ap-
plications is also provided. EUMETSAT 
Polar System which is part of the Global 
Operational Observing System under the 
auspices of the World Meteorological 
Organisation, is a cooperative pro-
gramme of NOAA and the French Space 
Agency CNES. Details of the same are 
provided in section 1.07. 
 The next four sections (1.08 to 1.11) 
provide an account of how earth observa-
tion programmes have evolved over the 
years in China, Japan, India and Korea. 
China launched its first meteorological 
satellite in 1988 and since then has pro-
gressed considerably to have its own  
series of satellites devoted to observa-
tions over land, ocean and atmosphere. It 
also had successful collaboration with 
Brazil in launching China–Brazil Earth 
Resource Satellites (CBERS). China has 
developed many advanced sensors such 
as hyperspectral sensor, SAR, scattero-
meter, altimeter, etc. In addition to earth 
observation satellites, China has em-
barked upon development of a constella-
tion of navigation satellites called 
BEIDOU. Geostationary Meteorological 
Satellite GMS-1, Himawari was the first 
satellite launched by Japan in 1977 for 
meteorological observations. Since then, 
Japan has launched a number of advan-
ced remote sensing satellites, e.g. ALOS, 
PRISM, ADEOS-1 and 2, PALSAR and 
GOSAT. Japan collaborated with ESA in 
EARTH CARE programme. ASTER 
provided data in thermal channels. Indian 
earth observation programme began with 
the launch of an experimental remote 
sensing satellite Bhaskara-1 in 1979; it is 
applications driven. A number of satel-
lites devoted to observations over land, 
ocean and atmosphere have been suc-
cessfully launched over the years. The 
article provides the rationale for choice 
of sensors and their specifications flown 
on-board and also indicates the likely  
future missions. The Korean programme 
began with the launch of KITSAT-1 in 
1992. Korea has come up with a long-
term space development plan. 
 Detailed description of sensors operat-
ing in different parts of the electromag-
netic spectrum is provided in the next 
few sections (1.12 to 1.16). Advances in 
ultraviolet remote sensing are dealt with 
in section 1.12. Some of the challenges 

associated with ultraviolet remote sens-
ing like high level of Rayleigh scattering 
and presence of strong Fraunhofer lines 
are highlighted. Generally, this topic is 
not covered in textbooks on remote sens-
ing, and hence this article may be partic-
ularly useful to some of the readers. 
Detailed aspects of design considera-
tions, choice of specifications, and trade-
off analysis in case of visible and infra-
red sensors are covered in the next sec-
tion. Thermal sensors are quite distinct 
from the VNIR systems. Details of detec-
tors used in thermal sensors, methods of 
cooling, optical systems required and the 
calibration techniques to be adopted are 
all described in another section. Descrip-
tion of a Fourier transform spectrometer 
is also provided. LIDAR systems find 
detailed description in section 1.15. 
Some of the advantages of laser-based 
sensors in remote sensing, such as high 
temporal and spatial resolutions have 
been highlighted. How laser systems are 
used to obtain very fine topographic in-
formation, tree structures, atmospheric 
compositions, wind profiles, fluores-
cence in oceanic waters, and investiga-
tions of planetary surfaces is described. 
Engineering details of the sensors, data 
processing tools and technology trends 
are well covered. Spacecraft systems car-
rying laser sensors such as ICESAT/ 
GLAS are also described. Microwave 
sensors are a class apart. There are  
passive microwave sensors like the 
sounders, synthetic and real aperture  
radiometers which sense the emitted  
microwave radiation. The active sensors 
have their own source of radiation, which 
when incident on the object/surface gets 
reflected/scattered and is detected by the 
sensor. Some of the active microwave 
sensors are the scatterometer, altimeter 
and SAR. Basic physics, engineering  
details, signal processing and data 
processing issues are described in great 
detail in this section. How retrieval of 
physical parameters is carried out using 
signals is also discussed. 
 Vicarious calibration and validation is 
an important section (1.17) of this  
volume. While calibration defines quan-
titative response of the instrument to the 
known controlled input signal, validation 
refers to comparing the derived physical 
variables with the in situ physical obser-
vations. Vicarious calibration refers to 
calibration methods without the use of 
systems directly mounted on-board the 
satellite. Various vicarious calibration 

methods used in characterizing remote 
sensors are described in this section.  
Mathematical basis of active coherence 
in radar missions is provided in the last 
section (1.18). 
 Overall, the volume is quite compre-
hensive in providing up-to-date informa-
tion on remote sensing sensors and 
platforms, and how they have evolved in 
the last 40 years or so. It also provides 
description of remote sensing pro-
grammes of different countries and major 
international programmes. Physical basis 
to the design of sensors is also provided. 
Absence of information related to the 
remote sensing programmes of well- 
known players such as Russia and France 
is surprising. In the last few years, smaller 
platforms such as CubeSats are becom-
ing important in space-based remote 
sensing. Planet Labs is one such exam-
ple. This volume does not mention these 
developments. Notwithstanding these 
shortcomings, this book is an excellent 
source for every remote sensing profes-
sional. Every library should have this  
volume on its racks. 
 

RANGANATH R. NAVALGUND 
 
Indian Space Research Organisation,  
Antariksh Bhavan,  
New BEL Road, 
Bengaluru 560 094, India 
e-mail: navalrr@gmail.com 
 
 
 
 
 

Annual Review of Physiology, 2018. 
David Julius and Mark T. Nelson (eds). 
Annual Reviews, 4139 El Camino Way, 
P.O. Box 10139, Palo Alto, California, 
94303-0139, USA. Vol. 80. vi + 429 
pages. Price: US$ 112.00. 
 
One of the articles that immediately 
caught my eye in this volume of the  
Annual Review of Physiology was that by 
Rucker et al. entitled ‘Salt, hypertension 
and immunity’. Hypertension, a major 
health problem, affecting about 13% (1 
billion) of the total population of the 
world is a major risk factor for a host of 
diseases, including stroke, myocardial 
infarction, kidney failure and heart fail-
ure, among others. Medical students who 
have read Guyton’s classic Textbook of 
Medical Physiology will be familiar with 
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his lucid chapter on the regulation of 
blood pressure via the ‘pressure-
natriuresis’ pathway, and his elaboration 
on salt sensitivity. The link between salt 
sensitivity and blood pressure is not new 
and has been established repeatedly, in-
itially in relation to black Americans and 
their increased propensity for high blood 
pressure. What is different in the article 
is the detailed review of immune me-
chanisms that mediate hypertension and 
salt hypersensitivity. Thus, increased salt 
affects myeloid cell differentiation such 
that it increases proinflammatory mono-
cytes, which through their release of  
inflammatory cytokines and reactive 
oxygen species could impact the function 
of the kidneys and the vasculature. Sym-
pathetic nervous activation and oxidative 
stress in the central nervous system en-
hance antigen-dependent T-cell activa-
tion in the kidneys and the vasculature, 
and the release of cytokines and ROS at 
these sites impairs renal sodium excre-
tion. Much of the evidence presented 
comes from in vitro and animal studies, 
and an important extension of this work 
will be to evaluate the role of immunity 
in human hypertension and assess the  
extent to which hypertension accrues 
from immune mechanisms. 
 In their article on ‘Chemoreceptors in 
the gut’, Steensels and Depoortere dis-
cuss the mechanisms of chemosensory 
signalling in the gut in health and dis-
ease. This is important because gastroin-
testinal epithelium constitutes the largest 
interface between the body and the ex-
ternal environment and needs to sense 
not only nutrients but also non-nutrients, 
some of which may be particularly harm-
ful to the body. The sensory information 
processed in the gut can affect a host of 
bodily responses, including gut motility, 
appetite, immune responses and hormo-
nal release, among others. The chemore-
ceptive function is not restricted to 
enterocytes alone, but is also a function 
of enteroendocrine cells, tuft cells, and 
goblet and Paneth cells, among others. 
Resetting of the chemoreceptive function 
of the gut has been implicated in many 
disorders, including obesity and diabetes. 
It has also been implicated in immune 
disorders affecting the gut, such as 
Crohn’s disease and ulcerative colitis. 
The holy grail, as always, is to identify 
new therapeutic targets that utilize che-
mosensing pathways in the gut. 
 Neuromuscular transmission has seen 
some important advances in the past. In 

1936, Otto Loewi shared the Nobel Prize 
with Henry Dale for his work on acetyl-
choline, a neurotransmitter at multiple 
locations, including at the neuromuscular 
junction (NMJ). In 1957, Daniel Bovet 
won the Nobel Prize for his work on the 
neuromuscular blocking effects of succi-
nylcholine, an analogue of acetylcholine. 
This paved the way for the use of neu-
romuscular blocking agents during the 
induction of anaesthesia. Later in 1970, 
Bernard Katz shared the Nobel Prize for 
his work on the quantal release of acetyl-
choline and the development of the end-
plate potential. This volume carries an 
interesting article on neuromuscular 
junction formation and development, and 
its potential role in ageing and other dis-
orders. Neuromuscular junction forma-
tion requires a close interaction between 
the motoneurons, muscles and the 
Schwann cells. The article by Li et al. 
highlights the role of AGRIN-Lrp4-
MuSK signalling in inducing acetylcho-
line receptor clusters and also details 
various intracellular and extracellular 
mechanisms linked to this signalling 
process. A notable neuromuscular dis-
ease is myasthenia gravis, an autoim-
mune disorder in which antibodies are 
directed against the acteylcholine recep-
tors (AChR) in the neuromuscular junc-
tion. However, as the authors point out, 
10–15% of patients with myasthenia gra-
vis are negative for antibodies against 
AChR but positive for antibodies against 
agrin and its receptor Lrp4, suggesting 
an important role for agrin in NMJ main-
tenance. Ageing is associated with NMJ 
fragmentation and an important question 
is whether this contributes, and to what 
extent, to sarcopenia (loss of muscle 
mass) associated with ageing. The ultimate 
goal would be to prevent sarcopenia and 
thus mitigate some of its deleterious  
effects including, among others, decreased 
physical activity, leading to a higher pre-
valence of insulin resistance, type-2  
diabetes mellitus, dyslipidemia and hyper-
tension. 
 The spinal cord is an important relay 
station for nerve impulses being trans-
mitted to and from the brain. It is also an 
important site for the processing of vari-
ous spinal reflexes. Koch et al. in their 
article on ‘Spinal circuits for touch, pain 
and itch’, outline recent research in mice 
which attempts to map the spinal cord 
circuits that process the cutaneous soma-
tosensory modalities of touch, pain and 
itch. These circuits contain excitatory 

nerve populations that are important for 
transmission of impulses as well as inhi-
bitory neurons responsible for ‘gating’ – 
the phenomenon where sensory informa-
tion is blocked or inhibited from onward 
transmission. Three years ago marked the 
50th anniversary of the landmark Science 
publication ‘Pain mechanisms: a new 
theory’ by Ronald Melzack and Patrick 
D. Wall (1965, 150, 971–979), in which 
the authors introduced the gate control 
theory of pain. The theory had a pro-
found influence on approaches to manag-
ing pain, including the simple use of 
counterirritants in pain ‘balms’, to newer 
techniques for intractable pain such as 
transcutaneous electrical nerve stimula-
tion. Koch et al. highlight the complexity 
of the spinal circuits and extend our un-
derstanding of how sensory information 
is encoded and transformed within the 
spinal cord, including the fact that differ-
ent sensory modalities are processed by 
distinct molecularly defined interneuron 
cell types.  
 An article of particular public health 
importance is that of Humphreys – ‘Me-
chanisms of renal fibrosis’. Kidney  
fibrosis is the development of scar tissue 
in the parenchyma. The typical pathway 
is injury, inflammation, myofibroblast 
activation and migration, matrix deposi-
tion and remodelling. Fibrosis represents 
the final pathway of almost all chronic 
kidney disease (CKD), regardless of cause. 
CKD affects between 5% and 13% of the 
general population depending on country, 
and a significant number of people in the 
later stages of CKD will require dialysis 
or kidney transplantation. Given this, an 
important aim of future therapies,  
although no targeted therapy currently 
exists, would be to slow renal fibrosis. 
This article discusses the various cells 
and molecular mechanisms and pathways 
that underlie renal fibrosis, including the 
role of paracrine signals following renal 
injury. The author suggests that targeting 
the signalling pathways that mediate  
tubulointerstitial crosstalk might be a 
promising therapeutic strategy.  
 The special topic in this volume is 
‘Mechanobiology’, with Julio M. Fer-
nandez as the special topic editor. It con-
sists of four articles. The first article by 
Eckels et al. focuses on ‘The work of  
titin protein folding as a major driver in 
muscle contraction’. Despite being the 
largest protein in the human body, the 
role of titin in muscle contraction is rather 
poorly understood. The sliding filament 
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hypothesis of muscle contraction was in-
itially explained in terms of myosin and 
actin interactions alone. In this article, an 
attempt is made to integrate the role of 
titin with actin and myosin interactions. 
For instance, the sarcomere length-active 
tension relationship attributed inade-
quately to the extent of actin–myosin 
cross-bridge interaction is shown to be 
associated with titin folding. The authors 
also demonstrate that there is synchroni-
zation of titin folding with actomyosin 
contraction. The article is a necessary 
read for those who are involved with re-
searching and understanding skeletal 
muscle function, but as the authors indi-
cate ‘we are undoubtedly only in the early 
stages of understanding the physiological 
functions of titin’. This article is supple-

mented by another on the titin gene and 
its function in active and passive muscle 
by Wolfgang Linge. In a separate article, 
which I found particularly intriguing, 
Vogel discusses the ‘Mechanobiology of 
the extracellular matrix’. Cells are anc-
hored to the extracellular matrix (ECM) 
and there is now a growing understanding 
that mechanical forces regulate protein, 
cell and tissue function. For instance, 
stretching of ECM fibres can affect  
embryogenesis, tissue homeostasis, rege-
nerative process, cancer and fibrotic dis-
orders, and have implications for the 
development of drugs that exploit 
stretched proteins as targets, and tissue 
engineering. 
 There were many articles in this  
volume that I found riveting. There 

comes a time when you begin to read a 
lot about very little. In this respect, the 
Annual Review of Physiology reminds us 
of the vast and exciting advances in 
fields beyond those of our own specia-
lized interest. I continue to miss the first 
prefatory chapter that used to blend the 
science and art of experimentation 
around the life of a prominent scientist, 
and I look forward to its return in the  
future volumes. 

 

MARIO VAZ 
 
Department of Physiology, 
St. John’s Medical College,  
Bengaluru 560 034, India 
e-mail: mariovaz@sjri.res.in 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


