
Meetings 

Photosynthesis and 

Photorespiration 
The discovery of the C4 dicarboxylic 

acid pathway for CO2 fixation has pro- 
voked great interest in many aspects 
of photosynthetic processes. There 
have also been advances in the study 
of photorespiration and in the descrip- 
tion and function of plant microbodies. 
Within these concepts, most plants fix 
CO2 by the photosynthetic carbon cy- 
cle first into the C3 compound, 3-phos- 
phoglycerate; hence, in jargon, they are 
called C3 plants. They also have high 
rates of glycolate biosynthesis and me- 
tabolism which are reflected by high 
rates of photorespiration and a result- 
ing high CO2 compensation point. 
Most of the glycolate metabolism oc- 
curs in microbodies, called leaf peroxi- 
somes. Some plants, mostly of tropi- 
cal origin, first incorporate CO2 by 
mesophyll cells into the C4 dicarboxylic 
acids-oxalacetate, malate, and aspar- 
ate. These plants are therefore dubbed 
C4 plants. They have no CO2 loss or 
apparent photorespiration, have a zero 
COo compensation point, and leaf 
peroxisomes are mainly located in bun- 
dle sheath cells. Because of the greater 
potential photosynthetic capacity of 
plants which possess the C4 pathway 
of CO2 fixation and related metabolic 
and structural attributes, a clarification 
of current research was of fundamental 
interest and importance, and also of 
potential practical significance. 

Much of the work in the field is 
being conducted by Australian and 
U.S. scientists, and the recently signed 
agreement, relating to scientific and 
technical cooperation between the two 
countries, provided a means by which 
funds were contributed by each govern- 
ment to support a meeting of a small 
group of scientists from both countries, 
in Canberra, Australia, from 23 Novem- 
ber to 5 December 1970. 

Topics discussed included the struc- 
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tural and functional aspects of photo- 
synthesis and photorespiration and the 
evolutionary basis and adaptive signifi- 
cance of C4 plants. All species which 
possess the C4 pathway of CO2 fixation 
have an internal leaf anatomy which, 
in transverse cross section, essentially 
consists of three concentric cylinders 
of tissue: the vascular bundle; the bun- 
dle sheath, which is a dense, single 
layer of dark green cells surrounding 
the vascular bundle; and the meso- 
phyll, which is a loosely packed layer 
of cells surrounding the bundle sheath. 
This arrangement has been referred to 
as the Kranz anatomy. 

The integration of biochemical proc- 
esses with these structural features was 
emphasized by several contributors. 
O. E. Bjorkman described extensive 
hybridization experiments with the 
genus Atriplex. The F1 and F2 progeny 
from parents of C3 and C4 plants dis- 
played a complete range of structural 
types, but none performed photosyn- 
thetically or metabolically as efficiently 
as the C4 parent species. Surveys on 
wheat and soybean varieties, reported 
by D. N. Moss, revealed no forms 
intermediate between normal C3 and 
C4 types of plants, all having compen- 
sation points of 40 to 60 ppm of CO2 
or near zero. 

The compartmentation of biochemi- 
cal events between the mesophyll and 
bundle sheath layers, and their coordi- 
nation after the photochemistry of pho- 
tosynthesis, became a recurrent theme 
of the seminar. The techniques used 
to separate cells from the two layers 
were critically examined in the labo- 
ratory during workshop sessions. Iso- 
lation of intact functional cells from 
each tissue in Digitaria (crabgrass) 
leaves, demonstrated by C. C. Black, 
will allow the separate investigation of 
these related and sequential events 
during photosynthesis in C4 plants. 

A large amount of data was sum- 
marized by M. D. Hatch and C. R. 

Slack to support their interpretation 
of CO2 fixation products and subse- 
quent carbon transport between cell 
types in C4 plants. It became clear that 
the bulk of the CO2 fixed passes 
through the C4 dicarboxylic acid cy- 
cle in the mesophyll cells and is de- 
carboxylated and refixed by way of 
the C3 photosynthetic carbon cycle 
mainly in the bundle sheath cells. The 
spatial separation of the primary car- 
boxylase [phosphoenolpyruvate (PEP) 
carboxylase] from the decarboxylase 
(malate enzyme or pyruvate carboxy- 
lase) and the secondary carboxylase [rib- 
ulose diphosphate (RuDP) carboxyl- 
ase], provides the basic mechanism for 
the total system. These conclusions have 
been demonstrated by enzymatic dis- 
tribution after tissue fractionation and 
cell isolation. The movement of metab- 
olites between tissues in C4 leaves was 
implied in many discussions and sug- 
gested a highly efficient symplastic 
transport. This nearly unexplored area 
of investigation will be a concern of 
further work. Chloroplasts so far iso- 
lated from leaves of C4 plants, which 
are difficult to grind, have yielded 
puzzling results, and there was much 
speculation as to the association of 
PEP carboxylase with mesophyll chlo- 
roplasts or with a peripheral sheath or 
cytosol. 

Carbon dioxide fixation in C4 plants 
has many parallels with Crassulacean 
acid metabolism (CAM) which were 
succinctly distilled by W. M. Laetsch to 
"CAM mit Kranz." In CAM plants 
CO2 is also fixed into the C4 dicar- 
boxylic acids, even in the dark. Other 
parallels, particularly in relation to 
PEP carboxylase isozymes and non- 
autotrophic dark CO2 fixation, were 
emphasized by I. P. Ting. 

Structure and function are associ- 
ated at a finer level as evidenced by the 
relation between photochemical activi- 
ty and anomalous grana development 
in bundle sheath chloroplasts of some 
C4 grasses. There was agreement in 
principle with a deficiency in photo- 
system II associated with agranal chlo- 
roplasts in Sorghum, as reported by 
N. K. Boardman, J. M. Anderson, and 
colleagues. The extent of the deficiency 
varies with species and perhaps with 
growth conditions, particularly light 
intensity, thus providing ample scope 
for controversy at this early stage. The 
question of a mechanism for photo- 
phosphorylation in the photosystem II 
deficient chloroplast remains. It was 
apparent that the range of photochem- 
ical activities found in anomalous chlo- 
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-   roplasts from C4 plants is associated 
with modification of the biochemistry 

TheBrinkmaim: of CO2 fixation and may be reflected , in the initial products of photosynthe- 

Gei Column 1 sis as proposed by W. J. S. Downton. 
The presentations of the biochemis- 

try of photorespiration were one of the 

Slicing It Pretty Pin highlights of the seminar. M. Gibbs em- 
It's a safe bet you won't find one in phasized the close association of carbon 
every household. Or in every labora- metabolism and light reactions during 
tory. But if you're moving in the sort glycolate synthesis, and N. E. Tolbert 
of specialized area of electrophoretic reported advances with respect to gly- 
analysis of RNA, for example, and colate metabolism in leaf peroxisomes 
you have to serve up slices of poly- or microbodies. This work was com- A 
acrylamide gels, a lot of laboratory 
types think the MICKLE GEL plemented by the structural studies of 
SLICER is the best thing since plant microbodies by E. H. Newcomb 
delicatessens. and the comparative view of plant 

microbodies presented by H. Beevers. I 

How else can  i Photorespiration was considered to be 
you cut a froz- the biosynthesis of glycolate from the ? 

en gel column \ 
up to 10 cm. photosynthetic carbon cycle and its 
long and 1 cm metabolism in peroxisomes. The mag- 
thick into flaw- - nitude of this respiration increases 
less slices of less than 1.0 mm, in 
increments of 0.1 mm, and leave the with 02 concentration and under con- 
rest of the column undisturbed? ditions of impaired CO2 fixation. Gly- 
Cutting force and blade angle are ad- colate biosynthesis in the light in the 
justable for hard-frozen dilute gels, chloroplasts was viewed as unavoidable, 
or softer, concentrated cylinders, and its subsequent metabolism as glu-  
Slices are easily collected for process- coneogenic to conserve part of the  
ing and scintillation counting. carbons. W. A. Jackson described the  
Twenty cuts per minute. Foot switch 
leaves hands free. Electromagnetic exchange of oxygen associated with \ 
counter keeps score on slices. Write photosynthesis and photorespiration,  
for complete details. and this technique may permit quanti- 

How To Look Good, Fast. tative estimates of photorespiration in 

Costs being what they are today, the C4 plants in which the CO2 produced 
guy (or gal) who can save a few dol- does not escape from the leaf. In N IN I0 
lars gets the hero medal. Here's a many instances, C4 plants appear to 
way to look good while you're look- conserve photorespiratory carbonby 
ing good and fast (while you're rap- refixation of the CO2 during photo- The new CRC Labwasher 

idly scanning synthesis. In addition, C. B. Osmond offers improved glassware 
polyacrylamide 
gel columns op- provided data suggesting that some washing plus plasticware cycle. 
tically, that is). C4 species are deficient in the photo- Our new line of labwashers will end your lab- 
Be the first to respiratory apparatus. The biochemis- ware washing problems. Their fully automatic washing cycles produce spotlessly clean and 
recommend try of CO2 release during photorespi- dry labware, including plasticware, quickly anti 
purchase of the efficiently. 

VICON LINEAR GEL SCANNER ration and in serine formation were They cut glass labware breakage in half, and 
evaluated, soon pay for themselves in man-hours saved. 

-the attachment that fits right into * Choice of undercounter, free-standing or 
your Zeiss PMQ II Spec. . cell com- Several contributors helped to place mobile models 
partment without modification (and the biochemical and anatomical in- * Choice of tap or distilled water rinses (up to 3) 
avoids costly instrument duplica- formation from the seminar into a * Dual-Temp Forced-Air Drying 

* Booster heater for elevating and maintaining tion). physiological and ecological context. It water temperatures 
It scans at 6 mm/mm-even faster * Convenient front loading with roll-out racks 
(25 mm/mm) for coarser separations was shown that minimum stomatal * i6 stainless steel accessory racks handle glass 
-in either direction. Resolution? Slit diffusion resistances tend to be higher labware or plasticware 
aperture is 100 u thin to catch those in C4 than in C3 plants. Therefore the For more information, 
narrow bands. Columns to lOx 100 C4 plant tended to have a reduced request Bulletin No. A-19 
mm can be handled. Wavelength is 
variable from 200 to 750 mu. And transpiration per unit leaf area. Al- 
there are a host of options available though CO2 transport into the leaf 
to meet your specific needs. Want to also was similarly impeded, this extra 

scan fast? Want to look good? Get gas phase resistance is more than 0 the details. Write: counterbalanced by the much lower 
THE 

Dept. .G.C. intracellular CO2 resistances in C4 
l5rinkmaaa InStrllments, Inc. plants. Hence, total net CO2 transport  II E 11 I   L 
Caatiague Road, 
Westbury, N.Y. 11590 resistance tends to be lower, and over- J K,,J  
(5i6/334-75ee) all photosynthesis more efficient, than Co. 
Brinkmann Instrualents in C3 plants. As a consequence of 18901 Cranweod Parkway 
(Canada), Ltd. 
Se Galaxy Boulevard, 
Rexdale (Toroato), Ontario higher stomatal and lower intracellu- Cleveland, Ohio 44128 
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lar resistance, water use efficiency 
tends to be higher in C4 than in C8 
plants. 

The intracellular resistance is com- 
posed of physical and biochemical 
components, the latter being identified .41w theveiy first time 
with the carboxylation reactions. Sev- 
eral attempts were made to partition .you can have shadowless incident 
the intracellular resistance into these Illumination of recessed areas, deep 
two major components *by theoretical crevIces, reflecting surfaces. 
analysis, but these procedures were Bausch & Lomb's new, patented 
queried. Experimental evidence im- Coaxial Illuminator beams pro'- 
plied that the main component of the aligned light down 
intracellular resistance was the carboxy- through both sides of the $tereoZoom 7 Microscope 
lation resistance. This was also sup- into those problem areas. 
ported by other data for a close rela- The light is then reflected 
tionship between intracellular resistance back up the opposite side It 
and levels of RuDP carboxylase activi- originally traveled. The result 
ty. Such evidence suggests that, even is such a completely different view 
in C4 plants, levels of RuDP carboxy- of the specimen that you may find it 
lase activity may be a major limitation hard to believe your own eyes. 
to photosynthetic rate. In C4 plants the IS You can use infinitely variable 
lower intracellular CO2 resistances magnification over a range from 
probably result from the efficiency of 15X to 280X and anywhere In 
the PEP carboxylation system in the between. Field diameter ranges from 
CO2 concentrating ability of the meso- 0.55 in. to 0.03 in. You do not 
phyll cells. sacrifice valuable working distance 

In terms of adaptation and evolu- as with conventional vertical 
tion, it is clear that, in arid environ- illuminators. 
ments with high solar radiation and U High eyepoint eyepieces, 
high day temperature, C4 plants have flat fields, accurate eye level 
several advantages over C8 plants. The magnification readings on the zoom 
C4 plant has no apparent photores- knob plus Bausch & Lomb quality 
piration, greater photosynthetic effi- optics... there's a combination that 
ciency under high light intensity and has made this the stereomicroscope that users confidently depend on. 
higher temperature optimums, and 
makes more efficient use of water. U Color filters, green, yellow, blue 
However, R. 0. Slatyer emphasized (approximating daylight) are 
that one cannot extrapolate directly carrousel'-mounted within the body 
from single leaf studies to the behavior of the illuminator and moved In and out of the light beam by a convenient of whole plants or plant communities, knurled ring. Illumination 
since many factors contribute to overall intensity is controlled by a 
growth and water use. Furthermore, variable transformer. 
with regard to economic food yield, U The Coaxial Illuminator is 
such as yield of grain, many other factory'-aligned in the back 
factors must be considered and po- of the power pod of the 
tential rate of leaf photosynthesis is StereoZoom 7 Microscope 
only one determinant. convenient to the user but in 

In evolutionary terms it appears no way interfering with visual 
that both C4 plants and plants with. use of the instrument. 
CAM have arisen polyphyletically ? We urge you to try the Stereo'- 
among several of the more advanced Zoom 7 Microscope with Coaxial 
orders of both dicotyledenous and Illuminator in your laboratory with 
monocotyledenous plants. The Caryo- your most difficult specimens. 
phyllales and the Euphorbiales include WrIte for -' 

both CAM and C4 plants, but several catalog 31-2368 anu our free demonstration offer. 
other orders include only one or the 
other. All plants apparently rely on the StereoZoom. Reg. T,M. Bausch & Lomb. 
photosynthetic carbon cycle for the 
ultimate steps in CO2 fixation. In CAM 
and C4 plants, the C4 dicarboxylic 
acid products serve essentially as 
mechanisms for prefixing and concen -BAUSCH & LOMB 
trating CO2 in the photosynthetic tis -SCIENTIFIC 
sue. Furthermore, in primitive aquatic INSTRUMENT DIVISION 
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environments with low oxygen levels, 10 percent for a disorder due to poly- 
low light intensity, and the absence of genie factors including common mal- 
water stress, plants with the C8 photo- formations, diabetes mellitus, schizo- 
synthetic carbon cycle would be at no phrenia, and the like. 
disadvantage. Only with the coloni- C. J. Witkop, Jr. (Minneapolis), dis 
zation of terrestrial environments of cussed genetic heterogeneity, particu- 
high radiation, increasing oxygen levels, larly in gingival fibromatosis and amelo- 
and increasing aridity would CAM genesis imperfecta. He indicated that 
and C4 acid fixation and metabolism recent developments in biochemical 
be advantageous. Again, though, it genetics have shown the heterogenetic 
was emphasized that competitive evo- character of many human traits that 
lutionary advantage is not just a mat- previously were thought to be deter- 
ter of leaf photosynthesis. mined by single genes. 

R. 0. SLATYER After discussing the role of heredi 
Research School of Biological Sciences, tary factors in cancer of the skin, endo 
Australian National University, metrium, breast, and colon, H. TiIi:IluriIrL i4 
Canberra City, ACT 2601 Lynch (Omaha) emphasized the poten 

N. E. TOLBERT tial for cancer control through utiiza- 
Department of Biochemistry, tion of genetic information for early 
Michigan State University, cancer detection in individuals that are 
East Lansing 48823 at increased risk. 

In discussing the question, "How 
can the teratogenic action of a factor 
be established in man?" W. Lenz 

Clinical Aspects of (Miinster, West Germany) indicated 
that few such factors are definitely 

Inherited Disorders known in man though many have been 
Genetically determined growth de- suspected. He contrasted the findings 

ficiencies, cancer genetics, genetic car- due to thalidomide with the drug Mecli- 
rier detection, prenatal chromosome zine, which has come under suspicion. 
analysis, and prenatal detection of in- Comparison of thalidomide embryo- 
born errors of metabolism were some pathy was made with phenocopies and 
of the topics discussed at a meeting on other established syndromes having 
the clinical aspects of inherited dis- similar clinical features. He further in- 
orders held at the Medical Center, Uni- dicated the great need for the collec- 
versity of Alabama in Birmingham, on tion and analysis of data on intake of 
9 and 10 April 1970. The meeting was drugs, such as LSD, in order to answer / 
opened by J. F. Volker, president, the question as to its teratogenic prop- 
University of Alabama in Birmingham, erties in man. J. Warkany (Cincinnati) 
and John Leslie, regional medical di- discussed other aspects of determining B et a - F u g e 

rector, Maternal and Child Health Serv- the teratogenicity of a drug and ob- 
ices, Health Services and Mental Health 'served that we should not neglect the 
Administration, single case that may be caused by an 

D. W. Smith (Seattle) discussed the unknown teratogen, and therefore that Vernitron enters the research lab with Lourdes 
in drawing lleta-Fuge...the only centrifuge that combines 

genetic basis for clinical disorders and we should be most careful 4 litre rotor capacity with the highest possible 
presented a new classification of growth conclusions. Use of serum enzymes, speed. Features include patented continuous 
deficiency syndromes. He emphasized muscle biopsies, and electromyography flow system with 1.8 litre sediment capacity. 
the importance of genetic disorders in in diagnosis and detection of carriers "Fail-Safe" brush life control, sliding top door 
medical problems and classified their of the gene for muscular dystrophy for easy loading and unloading, solid state speed 
source as '(i) genetic imbalance in which were discussed by C. M. Pearson (Los control, and temperature control range for ,2000 
there is a numerical or structural ab- Angeles). to plus 40C0. 
normality of the chromosomes, (ii) a James L. German (New York) dis- For size and speed, there's no better centrifuge 
major mutation which is transmitted cussed disturbances of sexual develop- for your laboratory than the Lourdes Beta-Fuge. 
in an autosomal dominant, autosomal ment and the role in human sexual dif- For more information, write Vernitron or con- 
recessive, or X-linked manner, and (iii) ferentiation of various genetic determi- tact your local dealer..today. And you, too, 
polygenic factors which include mul- nants on the X and Y chromosomes. will praise the Lourdes. 
tiple minor variants interacting with the In the last few years new approaches 
environment. Smith listed the presumed to the study of growth regulation and 
frequency *of newborns who have or to human behavioral disorders have 
will have a disorder due to each of the been made through the study of sex 
three types of genetic determinations chromosomal aberrations. 
as 0.5 percent for chromosomal im- The autosomal aberration syndromes (Jr) Vernarori Medical Products, Inc. 
balance, 1 percent for one of the ap- were discussed by W. Finley (Birming- '-' EnvireBlvd.&Terminal Lane,CarlstadtN.J07072 
proximately 1500 individually rare dis- ham). 
orders caused by major mutants, and I. A. Uchida (Hamilton, Ontario) 
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was emphasized that competitive evo- character of many human traits that 
lutionary advantage is not just a mat- previously were thought to be deter- 
ter of leaf photosynthesis. mined by single genes. 

R. 0. SLATYER After discussing the role of heredi 
Research School of Biological Sciences, tary factors in cancer of the skin, endo 
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Canberra City, ACT 2601 Lynch (Omaha) emphasized the poten 
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Department of Biochemistry, tion of genetic information for early 
Michigan State University, cancer detection in individuals that are 
East Lansing 48823 at increased risk. 

In discussing the question, "How 
can the teratogenic action of a factor 
be established in man?" W. Lenz 

Clinical Aspects of (Miinster, West Germany) indicated 
that few such factors are definitely 

Inherited Disorders known in man though many have been 
Genetically determined growth de- suspected. He contrasted the findings 

ficiencies, cancer genetics, genetic car- due to thalidomide with the drug Mecli- 
rier detection, prenatal chromosome zine, which has come under suspicion. 
analysis, and prenatal detection of in- Comparison of thalidomide embryo- 
born errors of metabolism were some pathy was made with phenocopies and 
of the topics discussed at a meeting on other established syndromes having 
the clinical aspects of inherited dis- similar clinical features. He further in- 
orders held at the Medical Center, Uni- dicated the great need for the collec- 
versity of Alabama in Birmingham, on tion and analysis of data on intake of 
9 and 10 April 1970. The meeting was drugs, such as LSD, in order to answer / 
opened by J. F. Volker, president, the question as to its teratogenic prop- 
University of Alabama in Birmingham, erties in man. J. Warkany (Cincinnati) 
and John Leslie, regional medical di- discussed other aspects of determining B et a - F u g e 

rector, Maternal and Child Health Serv- the teratogenicity of a drug and ob- 
ices, Health Services and Mental Health 'served that we should not neglect the 
Administration, single case that may be caused by an 

D. W. Smith (Seattle) discussed the unknown teratogen, and therefore that Vernitron enters the research lab with Lourdes 
in drawing lleta-Fuge...the only centrifuge that combines 

genetic basis for clinical disorders and we should be most careful 4 litre rotor capacity with the highest possible 
presented a new classification of growth conclusions. Use of serum enzymes, speed. Features include patented continuous 
deficiency syndromes. He emphasized muscle biopsies, and electromyography flow system with 1.8 litre sediment capacity. 
the importance of genetic disorders in in diagnosis and detection of carriers "Fail-Safe" brush life control, sliding top door 
medical problems and classified their of the gene for muscular dystrophy for easy loading and unloading, solid state speed 
source as '(i) genetic imbalance in which were discussed by C. M. Pearson (Los control, and temperature control range for ,2000 
there is a numerical or structural ab- Angeles). to plus 40C0. 
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major mutation which is transmitted cussed disturbances of sexual develop- for your laboratory than the Lourdes Beta-Fuge. 
in an autosomal dominant, autosomal ment and the role in human sexual dif- For more information, write Vernitron or con- 
recessive, or X-linked manner, and (iii) ferentiation of various genetic determi- tact your local dealer..today. And you, too, 
polygenic factors which include mul- nants on the X and Y chromosomes. will praise the Lourdes. 
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will have a disorder due to each of the been made through the study of sex 
three types of genetic determinations chromosomal aberrations. 
as 0.5 percent for chromosomal im- The autosomal aberration syndromes (Jr) Vernarori Medical Products, Inc. 
balance, 1 percent for one of the ap- were discussed by W. Finley (Birming- '-' EnvireBlvd.&Terminal Lane,CarlstadtN.J07072 
proximately 1500 individually rare dis- ham). 
orders caused by major mutants, and I. A. Uchida (Hamilton, Ontario) 

t7 SEPTEMBER 1971 Circle No. 70 on Readers' Service Cord 

environments with low oxygen levels, 10 percent for a disorder due to poly- 
low light intensity, and the absence of genie factors including common mal- 
water stress, plants with the C8 photo- formations, diabetes mellitus, schizo- 
synthetic carbon cycle would be at no phrenia, and the like. 
disadvantage. Only with the coloni- C. J. Witkop, Jr. (Minneapolis), dis 
zation of terrestrial environments of cussed genetic heterogeneity, particu- 
high radiation, increasing oxygen levels, larly in gingival fibromatosis and amelo- 
and increasing aridity would CAM genesis imperfecta. He indicated that 
and C4 acid fixation and metabolism recent developments in biochemical 
be advantageous. Again, though, it genetics have shown the heterogenetic 
was emphasized that competitive evo- character of many human traits that 
lutionary advantage is not just a mat- previously were thought to be deter- 
ter of leaf photosynthesis. mined by single genes. 

R. 0. SLATYER After discussing the role of heredi 
Research School of Biological Sciences, tary factors in cancer of the skin, endo 
Australian National University, metrium, breast, and colon, H. TiIi:IluriIrL i4 
Canberra City, ACT 2601 Lynch (Omaha) emphasized the poten 

N. E. TOLBERT tial for cancer control through utiiza- 
Department of Biochemistry, tion of genetic information for early 
Michigan State University, cancer detection in individuals that are 
East Lansing 48823 at increased risk. 

In discussing the question, "How 
can the teratogenic action of a factor 
be established in man?" W. Lenz 

Clinical Aspects of (Miinster, West Germany) indicated 
that few such factors are definitely 

Inherited Disorders known in man though many have been 
Genetically determined growth de- suspected. He contrasted the findings 

ficiencies, cancer genetics, genetic car- due to thalidomide with the drug Mecli- 
rier detection, prenatal chromosome zine, which has come under suspicion. 
analysis, and prenatal detection of in- Comparison of thalidomide embryo- 
born errors of metabolism were some pathy was made with phenocopies and 
of the topics discussed at a meeting on other established syndromes having 
the clinical aspects of inherited dis- similar clinical features. He further in- 
orders held at the Medical Center, Uni- dicated the great need for the collec- 
versity of Alabama in Birmingham, on tion and analysis of data on intake of 
9 and 10 April 1970. The meeting was drugs, such as LSD, in order to answer / 
opened by J. F. Volker, president, the question as to its teratogenic prop- 
University of Alabama in Birmingham, erties in man. J. Warkany (Cincinnati) 
and John Leslie, regional medical di- discussed other aspects of determining B et a - F u g e 

rector, Maternal and Child Health Serv- the teratogenicity of a drug and ob- 
ices, Health Services and Mental Health 'served that we should not neglect the 
Administration, single case that may be caused by an 

D. W. Smith (Seattle) discussed the unknown teratogen, and therefore that Vernitron enters the research lab with Lourdes 
in drawing lleta-Fuge...the only centrifuge that combines 

genetic basis for clinical disorders and we should be most careful 4 litre rotor capacity with the highest possible 
presented a new classification of growth conclusions. Use of serum enzymes, speed. Features include patented continuous 
deficiency syndromes. He emphasized muscle biopsies, and electromyography flow system with 1.8 litre sediment capacity. 
the importance of genetic disorders in in diagnosis and detection of carriers "Fail-Safe" brush life control, sliding top door 
medical problems and classified their of the gene for muscular dystrophy for easy loading and unloading, solid state speed 
source as '(i) genetic imbalance in which were discussed by C. M. Pearson (Los control, and temperature control range for ,2000 
there is a numerical or structural ab- Angeles). to plus 40C0. 
normality of the chromosomes, (ii) a James L. German (New York) dis- For size and speed, there's no better centrifuge 
major mutation which is transmitted cussed disturbances of sexual develop- for your laboratory than the Lourdes Beta-Fuge. 
in an autosomal dominant, autosomal ment and the role in human sexual dif- For more information, write Vernitron or con- 
recessive, or X-linked manner, and (iii) ferentiation of various genetic determi- tact your local dealer..today. And you, too, 
polygenic factors which include mul- nants on the X and Y chromosomes. will praise the Lourdes. 
tiple minor variants interacting with the In the last few years new approaches 
environment. Smith listed the presumed to the study of growth regulation and 
frequency *of newborns who have or to human behavioral disorders have 
will have a disorder due to each of the been made through the study of sex 
three types of genetic determinations chromosomal aberrations. 
as 0.5 percent for chromosomal im- The autosomal aberration syndromes (Jr) Vernarori Medical Products, Inc. 
balance, 1 percent for one of the ap- were discussed by W. Finley (Birming- '-' EnvireBlvd.&Terminal Lane,CarlstadtN.J07072 
proximately 1500 individually rare dis- ham). 
orders caused by major mutants, and I. A. Uchida (Hamilton, Ontario) 

t7 SEPTEMBER 1971 Circle No. 70 on Readers' Service Cord 


