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What doesn't need water, can freeze solid and come
back to life, survives intense radiation, and stays

Detects hemolytic Group B Strep from the  [GuAAAUAN ISR Ry Je e
initial broth culture

Improved...No tile addition needed!

Although the answer isn't a cinematic hotror, it certainly

| ST R S T Rl 1 SRS == 0ol il looks the part. The humble tardigrade (also known as a moss
- piglet or water bear) is a small-scale animal that rarely grows
Fougd tq be 100% sensitive and up to100% larger than half a millimeter in length. It is quite possibly the
specific in a recent study toughest member of the animal kingdom. These water
dwelling, eight-legged animals have been found everywhere:
from mountain tops to the deep sea and mud

volcanoes; from tropical rain forests to the Antarctic. The
extreme resiliency of these animals to a wide array of hostile
environments, often in combination with one another, has
kept them at the center of extremophile research for the last
century. Through unique mechanisms and adaptations to stay
alive when all normal methods fail, the tardigrade is
continually redefining what is possible for multicellular life.

Learn more...

Request samples.

Place your order.

For a typical animal, a lack of water means a lack of life.

It's Science Project Season! While a typical animal must either remain hydrated or die,
tardigrades have developed numerous strategies to survive
even total dehydration. As early as 1922, major
conformational changes in dehydrated tardigrades were
observed. When water becomes scarce, the already compact

tardigrade forms a structure called a tun, contracting its body
and going into a state of dormancy. While in the tun state, the
animals don't have functional legs or claws but otherwise
appear largely unchanged [1]. This compact body shape
reduces surface area, thereby reducing the rate of
evaporation. Concurrently, the tardigrade's cuticle becomes
much less permeable, retaining more water in the tardigrade's
core [2]. the photo below show a tardigrade dehydrated
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aown to only 57 OI 1ts original water volume:

S5 In 2011, a team of Italian

researchers found that the

dormancy state of the

*- tardigrade can go even further
~ in response to cyclic changes.

- In the cyclomorphosis

= process, the animals encase

# themselves inside of a series of
SRR SESEEE cysts named for their

res emb lance to ancient Egyptlan burials. The outermost
cuticle of the animal remains, but inside, the tardigrade is

protected by two new layers, named the "sarcophagus" and
"mummy" cuticles, respectively [3].
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When it comes to science projects, Hardy's new
Bio-Kid Kit makes it easy to design and conduct
experiments in microbiology.

Learn more here...

Order your kit on Amazon... _ ' _ _
The exterior adaptations to dehydration don't tell the entire

story. For the tardigrade to return to life once water is
available again requires protective measures for the proteins
and organs of the body. In the absence of water, these
structures would normally denature and collapse, killing the
creature. One suggested preservation mechanism centers
around replacing water with the sugar trehalose. In this
process, trehalose would be substituted into proteins to form
the same hydrogen bonds normally formed by water
molecules, allowing the proteins to maintain their structure

: ZHARDY - : i ' i i
{ = DIAGNOSTICS even in a state of dehydration [4]. Evidence in favor of this

| SBHAE : mechanism includes the direct observation of trehalose
' - accumulation preceding the ahydrobiotic stage in at least six
species of tardigrade [5].

Surviving desiccation would be impressive on its own, but
the talents of the tardigrades only start there. These resilient
metazoans have adapted to freezing environments as well.
Initially, the surprise discovery that tardigrade species were
present in polar regions sparked interest in their freeze
tolerance. Since then, tardigrades have been shown to survive
over 80% of their body water being frozen, as well as being

Gram Staining made easy...

frozen in their dehydrated state [7, 8]. The precise
mechanism by which the animals keep themselves alive is
unknown. In other freeze-tolerant creatures, the accumulation
of cryoprotectants is used to prevent ice crystals from
damaging tissues [9]. Some process is clearly required in
order to prepare for extended subzero survival: Hengherr et al
demonstrated in 2009 that the survival rate of frozen
tardigrades was to some extent dependent on the cooling rate
by which they were frozen [10]. In an experiment by Paul
Becquerel, tardigrades were briefly brought near absolute
zero by use of liquid helium and were subsequently revived.

[11]
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No Stress!
No Inconsistencies!

Hardy's GramPRO is the world's most
consistent, repeatable, and reliable way to
perform a Gram stain. Find out why...

Watch a brief video about how easy it is to
set up the GramPRO in your lab.

Learn more about the GramPRO 1.

Please contact me to discuss automated slide
stainers.

rapid test kits...

Tardigrade radiation resilience isn't perfect, but the small
creatures do much better than humans or other large animals
do when exposed to powerful amounts. Combination
experiments that exposed both hydrated and dehydrated
animals to gamma radiation and heavy ion bombardment
showed mean lethal radiation doses in the thousands of
Grays, with hydrated animals actually showing high mean
dose tolerance[13]. For humans, a lethal dose of radiation
could be as little as 5-10 Grays. It's hard to imagine why such
an animal would develop such staggering ionizing radiation
resistance, but the same capability may come to humans in
the near future. The same experimental group has shown that
expression of a damage-suppressing protein from the
tardigrade species Ramazzotius varieornatus can be
successfully introduced into human culture cells. Once
expressed, the protemn acts to limit DNA damage, and the
modified human cells experience 40% less radiation damage
than their unmodified counterparts [14]. Transfer of this
radiation resistance has strong possible implications in fields
such as long-term spaceflight, where constant exposure to
high-energy cosmic rays provides a long-term risk.

For an animal with such a broad array of resistances, the
tardigrades lead a relatively sedate life. Their name comes
from a Latin term meaning "slow-stepper" and it's difficult to
see why they need to be so well prepared for such extreme
disasters. Fortunately, this class of animals can serve as a
model organism for us to study the limits of animal
endurance.

By Weston Mangin
Biomedical engineer at Hardy Diagnostics
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Hardy offers a complete line of Rapid Test kits and
reagents to make your workups go faster. Our
complete mini-catalog contains hundreds of test
methods, some hard to find.

See the catalog now.

Request the paper version.

Strange ads from the past...

WHY DOES GASOLINE . o
SMELL GOOD? See our mini-catalog

on test kits and supplies for influenza testing
Gasstine s FUEL

Smelling it creates

energy by burning é:.*\- ™~

through all the brain ¥
_cells that make you

Trio Bas
Air Samplers

T

L.



https://catalog.hardydiagnostics.com/cp_prod/Content/pdf/RapidTestsandReagents.pdf
mailto:newsletter@hardydiagnostics.com?subject=Request for Rapid Test Kit catalog&body=Yes! - %0A%0AI would like to have a Rapid Test Kit catalog sent to me at the following address%3A%0A%0A
https://catalog.hardydiagnostics.com/cp_prod/Content/pdf/Flu_Products_Flyer.pdf

L
* % % k % s

Discoverer of Shigella

Trio Bas from Orum International has a robust impact air
sampler for every type of use. Single, double, or triple heads
are available from Hardy Diagnostics.

e Watch a short video that will explain why the Trio Bas is
the best choice for your clean room.

e See the complete Trio Bas catalog.

e Please have a sales rep contact me about air samplers.

D r. S h |g a Testimonial from a Pharmaceutical Lab worker...

1871 ~ 1957 "The two heads of TRIO BAS DUO air sampler was one of the best
investments during the last two years. The laboratory staff responsible
of the bacteriological sampling is able to double the number of
environmental microbial cycles per day. This means more efficiency
and lower cost, together with the possibility to increase in the future
the number of sampling in other areas of the premises."

Kiyoshi Shiga was born in Sendai, Japan. He
graduated from the Medical School of Tokyo
Imperial University in 1896 and continued his

studies at the Institute for the Study of Infectious
Diseases under Dr. Kitasato Shibasaburo.

Shiga became famous for the discovery

of Shigella dysenteriae, the bacillus Organize your bench top!
causing dysentery, in 1897, during a severe

epidemic in which more than 90,000 cases were

reported, with a mortality rate approaching 30%. The LOOp Caddy

The bacterium Shigella was thus named after
him, as well as the Shiga toxin, which is produced
by this bacterium as well as other bacteria, such
as E. coli.

After the discovery of Shigella, Shiga worked
with Paul Ehrlich in Germany from 1901 to 1905.
After returning to Japan, he resumed the study of
infectious diseases with Dr. Kitasato. He became
a professor at Keio University in 1920.

From 1929 to 1931, Shiga was the president

of Keijo Imperial University in Keijo (Seoul,
South Korea).

* sk ok sk ok
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What is Hardy all about?

View a short video to find out...

Brainteasers

Need a challenge in your life?

Find it here...

Subscribe to our
YouTube Channel!

Learn about all the innovaative
Hardy products

to help you save time and money!

Hardy's Loop Caddy provides a neat way to dispense your
inoculating loops without fear of contamination.

See the short video

View our entire catalog of loops and supplies

Place vour order

Super

Bacteriophage
to the Rescue!
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We're all aware that one shouldn't fight fire with fire,
but microbiologists are challenging that conventional
wisdom. Infectious disease researchers are using phage
therapy to battle antibiotic-resistant bacteria.
Bacteriophages, also known as phages, are viruses that
infect bacteria and can be used to treat bacterial
infections. Phages enter the target bacteria, replicate,
and lyse the cell. They can be observed as clearing

zones on agar plates.

Structure of bacteriophage

Capsid head ‘

Nucleic acid (DNA) ——— ‘

Collar — /¢

Sheath— (&8

Baseplate -

Bacteriophages were
first identified
separately by Felix
d'Herelle and
Frederick Twort in
the early 20th
century. The first
instance of using
phages as a
bactericide was when
Felix d'Herelle

administered a dose to a 12-year-old boy with
dysentery in Paris, 1919. In 1921, Richard Bruynoghe
and Joseph Maisin used another species-specific phage
to treat a skin infection caused by Staphylococcus.
Trials continued throughout Eastern Europe but were
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Western Europe or the United States due to the
discovery of antibiotics.

Click here

StrepPRO

Learn more and order...
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Mulitple bacteriophases docking on a bacterium
and injecting their DNA into the cell.

See all our rapid tests...

Think about it... It sounds strange; who wants to ingest a cocktail
teeming with viruses or apply a topical cream of
viruses to an infection? However, bacteriophages are
species-specific and won't infect human cells or target
any bacterium at random. This eliminates the
possibility of killing off natural microflora that leads
to opportunistic infections such as Clostridium
difficile. By nature, they are the only bactericidal
therapy that would multiply in the human body before
being excreted. Phages gain another advantage since
they are able to replicate at the site of infection where
treatment 1s necessary, and can penetrate biofilms. They

are alea an antfinnh far neanle x’ha are alleroie ta certain
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* If we have finger tips why not toe tips,
especially since we tiptoe around?

* Why do Kamikaze pilots wear helmets?

* Whose idea was it to put an'S' in the word
'lisp'?

* Why do doctors leave the room while you
change? They're going to see you naked

anyway...

* Do the Alphabet song and Twinkle, Twinkle
Little Star have the same tune?

* Why did you just try singing the two songs
above?

% sk ok

Wisdom to Ponder...

Stephen Hawking
1942 ~ 2018

English theoretical physicist, cosmologist,
author, and Director of Theoretical
Cosmology at the University of Cambridge
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antibiotics. Phage strains can be applied in a variety of
ways: intravenously, orally, topically, aerosolized, or
even integrated into sutures.

Since the discovery of phage therapy, a number of
facilities in Eastern Europe have made progress in
treatments. The George Eliava Institute of
Bacteriophages, Microbiology and Virology (EIBMV)
in Thilisi, Georgia offers options for patients with
CRE, ESBL, MRSA, and other infections. The
Hirszfeld Institute of Immunology and Experimental
Therapy (HIEET) in Wroctaw, Poland have been

manufacturing phage treatments against
Staphylococcus, Enterococcus, Escherichia,
Klebsiella, Serratia, and Proteus infections.

Today, the option of phage therapy has piqued interest
in the United States as antibiotic-resistant bacteria
become more widespread. In 2016, intravenous dosage
of phage cured a multidrug-resistant Acinetobacter
baumannii infection in a 69-year-old psychiatry
professor from UC San Diego. Currently, there are
treatments being developed for multidrug-resistant
Pseudomonas aeruginosa infections found in cystic
fibrosis patients. Proposed therapies are a combination
of phages and antibiotics.

While phage therapy represents a new frontier in
molecular biology and medicine, there are some pros
and cons to their use. Only lysogenic viruses may be
used, which could lead to the release of endotoxins by
certain bacteria during bacterial lysis. A high-purity
phage must be ensured to eliminate the possibility of
contaminants or endotoxins in the treatment
administered. Even though the phages aren't infecting
human cells, the body may produce an immune




"Look up at the stars and not down at your feet.
Try to make sense of what you see, and wonder
about what makes the universe exist. Be curious."

"However difficult life may seem, there is always
something you can do and succeed at."

"Life would be tragic if it weren't funny."
"Intelligence is the ability to adapt to change."

"Work gives you meaning and purpose, and life
is empty without it."

"I believe alien life is quite common in the
universe, although intelligent life is less so. Some
say it has yet to appear on planet Earth."

"We are all now connected by the Internet, like
neurons in a giant brain."

"I am just a child who has never grown up. I still
keep asking these 'how' and 'why' questions.
Occasionally, I find an answer."

"Keeping an active mind has been vital to my
survival, as has been maintaining a sense of
humor."

"I think the human race doesn't have a future if it
doesn't go nto space."

"I'm not afraid of death, but I'm in no hurry to
die. I have so much I want to do first."

response, a problem that has not been widely
researched. Additionally, the target bacteria may
establish resistance to the phage administered. To
counter this, another phage can be given or a phage
cocktail used. "Phage typing" must first be performed
to determine what bacteriophages can be used
effectively against the target bacteria. However, as
biologically active agents, viruses are capable of

evolving alongside bacteria, can be manipulated or
attenuated in the laboratory, and take far less time to
culture or isolate from the environment than to
synthesize new antibiotics.

It will take time for the concept of phage therapy to be
accepted in the United States. Consequently, there is far
more research needed on the pharmacokinetics and
toxicology of bacteriophages. Such a unique medical
treatment may also require a potential reevaluation of
the current medical device regulations. But just as "not
all bacteria are bad," not all viruses do us harm; so
phages remain a potentially viable option in our race
against antibiotic-resistant pathogens.
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By Sarah Hepler
R&D Microbiologist
HARDY DIAGNOSTICS
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Optical oddities...
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Watch a short video
to learn how casy it is Which face looks thinner?
to order from Hardy on-line!
Pick. .. Click. . . "Believe half of what you see
. . and none of what you hear."
And your order is on its way! - Benjamin Franklin -
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(actually they are the same)

Did you know? RUBES

Hardy Diagnostics...

e Manufactures over 2,700 microbiology products for you
to choose from.

e Stocks over 13,000 laboratory products for your "one
stop shop" experience.

e |Is celebrating its 38th year of serving microbiologists.

e Manufactures from two ISO certified factories; one in
California and one in Ohio.



http://www.hardydiagnostics.com/video_online_ordering.html
https://catalog.hardydiagnostics.com/cp_prod/
https://catalog.hardydiagnostics.com/cp_prod/

e Maintains nine distribution centers in the U.S. for faster

turn-around-time to your lab. RUBES® By Leigh Rubin

e |s ISO 13485 certified for the manufacture of medical
devices to give you confidence in our products.

e Services over 10,000 labs and maintains a worldwide
network of over 80 distributors.

¢ Is a 100% Employee-Owned company. “/fwe act like
we own the place...it's because we do!"

View our Corporate Profile.

See the Company Video.

Send a message to the president.

ZHARDY

DIAGNOSTICS

Find more
Want to book Leigh as a speaker at your next event?

QUICK LINKS...

Our Website .
Our Products Be unique...

Company History
More About Us

Our Videos
Contact a rep
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of MicroBytes?
CLICKHERE

" . :
As Hardy Diagnostics enters its 38th year of serving

microbiologists in the laboratory, I would like to thank each
of our customers for their support and loyalty. It truly has
been a pleasure to serve you!

Ifthere is any way we can improve or expand upon our
service, would you please let me know?"

Jay Hardy, CLS, SM(NRCM)

President
HARDY DIAGNOSTICS

Send Jay a message...

For your ordering convenience!

Available at

amazon

Did you know that of the 2,700 products
that Hardy makes, 700 of them are now
available on Amazon.

I"[ _'F w"
D
¥
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just like everyone else!

If dentists make money off of bad
teeth...

Why would I use the toothpaste the 4

out of 5 dentists recommend?
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AND FINALLY WE'D LIKE A
FRESH LOAF OF FRENCH BREAD
DELIVERED EVERY MORNING, DEAL?
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Find your happy medium
Warning:
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= L got a job at a bakery because L kneaded
dough.

* I'm reading a book about anti-gravity. I just
can't put it down.

* I did a theatrical performance about puns. It
was a play on words.

* I didn't like my beard at first. Then it grew on
me.

* Did you hear about the cross-eyed teacher
who lost her job because she couldn't control
her pupils?
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