Dr. Rosie Helps the Animals

*}I The effect of Manuka honey phenomenon
&€ Guided Inquiry Lesson
Teacher Lesson Plon
Lesson Summary This is a 2-day lesson based on the book: Dr. Rosie Helps the Animals. The first day

consists of reading and processing the story with a focus on the various remedies
Rosie vses. The second day is a guided inguiry lesson based on a fondamental scientific
concept alluded to in the story Dr. Rosie Helps the Animals. It employs the
phenomenon-based learning approach and gives students a foundational vnderstanding
of how to conduct a controlled experiment.

Phenomenon-based
learning is included in the

Next Generation Science
Standards (NGSS)
® Watcheswhat I hought | Does ot mach what U thougit
4 12 4
e i
Phenomenon-based Doy 1: Read and Process Doy 2: The effect of Manoka honey on
learning using'Dr: Rosie microbial growth phenomenon-based
Helps the Animals guided-inguiry science lesson
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Day 1: Read and Process

Grade Levels: K-2

Topic: Dr. Rosie Helps the Materials
Animals (Read and process) e Dr. Rosie Helps the Animals
Book or

Reading by Rozillia

Remedies Phenomena Popil
Page: Manuka honey

Cultural and Linguistic Sustaining Practices

Note: The Dr. Rosie story provides several examples of natoral remedies. This provides an avthentic opportonity for
stodents to share remedies they have learned about or experienced from their colture. From: Coltoral and Linguistic

Practices

[J Connect the content of the book to your students' coltoral and linguistic backgroonds.
[J Ask stodents to make connections to the remedies in the story by relating them to their own coltoral

experiences

[J Ask relevant and inclusive guestions that connect to all stodents from variovs backgroonds

Lesson Okjectives/Learning Goals:
% Stodents will be introduced to veterinary medicine as a STEM profession throvgh an engaging

informational fiction story
% Stoudents will be able to identify the remedies Rosie vsed for each affliction.
% Stodents will be able to compare and contrast Rosie's remedies with their own experiences.

Time

Activity

Teacher Actions

Student Actions

minvtes

Introdouction to the
Dr. Rosie story

Questions: Have you ever been

sick? What helped you get
better?

Today, you're going to meet a
yoong person who helps animals
get better! Listen to find oot who
Dr. Rosie meets and how she
helps each animal.

Reply to the questions
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https://youtu.be/Jby--QO7xu0
https://www.doe.mass.edu/instruction/culturally-sustaining/default.html
https://www.doe.mass.edu/instruction/culturally-sustaining/default.html

minotes Story Reading and Give each student a copy of Listen to the story and

Phenomena Popil

As you read the story, pavse
Poge) with each remedy. Ask kids if
they have had that offliction and
what remedies have they vsed at
home. Ask stodents to match
the affliction and remedy on the

pupil page.

Scaffolded note Remedies Phenomena pup|l match the animal with
toking (Remedies Page Manuka Honey the remedy

@ and resume on day 2

Day 2: The effect of Manuka honey phenomenon-based guided-inquiry
science lesson

Grades levels K-2 Topic: Effect of Manuka
Honey Phenomenon

Materials:
e (per group or as a demo) at least foor

condiment cups with dovble-strength plain

gelatin in them (see prep directions below),

toothpick, Manoka honey (ideally) bot other
kinds of honey can be tested, plastic spoon

Effect of Manoka honey phenomena popil

page

NGSS Standards (Science Practices) K-2

e Asking questions and defining problems- How
does Manuka honey affect germs? Why do
people vse Manvka honey on cuts?

e Developing and Using Models— a cup with plain
gelatin that has scrapes on it can be like a
skinned knee

e Planning and carrying out
investigations—compare the growth of germs on

Constructing Explanations and Designing
Solutions— Manoka honey seems to prevent

germs from growing.

Engaging Argument from Evidence—
Manoka honey kills germs
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scraped jello that either has Manoka honey on it
Manoka honey plus a bandage, or is just left
alone.

e Analyzing and Interpreting Data—After five
days, the jello without anything on it had a lot of
germs growing on it. The jello with Manvka
honey on it (with and withoot a bandage) did not
have germs growing on it.

e Obtaining, Evaluating, and Commonicating
Information— If Manoka honey prevents

germs from growing, it can be vsed on cuts
so they don't get infected.

Lesson Okjectives/Learning Goals
e Stodents will vtilize a variety of science

practices to investigate the effect of Manoka
honey on the growth of microbes on scraped
gelatin (simolating a cut)

e Students will make connections between how
Manoka honey prevents germs from growing
on gelatin with the vse of Manvka honey to
kill germs on real cots.

This lesson provides a
foundational vnderstanding of osmosis, a
higher-grade NGSS content standard. Content
that is both general and specific to this guided
inquiry is provided below.
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Background Relating to this Investigation
(The following summarizes key ideas from a transcript of a lecture on the vse of medical-grade Manvka honey in veterinary medicine.
The detailed transcript is found at the end of this lesson.)

Honey has been vsed in food and medicines in many coltores for thousands of years. It has been vsed
successfolly to treat burns, vlcers, and infections in humans and animals, and it has a soothing effect on woonds.
It is also non-toxic. As concerns about antibiotic resistance grow, natoral infection-fighting products like
Manoka honey are increasingly mainstream. Onlike antibiotics, the vse of honey doesn't appear to lead to

antibiotic-resistant bacterio.

Medical-grade Manvka honey is not off-the-shelf grocery store honey. It is from Avstralia and New Zealand.
It can be eaten, bot it is also vsed to treat travmatic wounds in veterinary medicine by applying it directly to
wounds. It is most beneficial in the early stages of wound healing. Manuvka honey is called a hyperosmotic agent
becavse it quickly draws fluid away from a fluid-filled object. Other substances that have a similar effect are
hypertonic saline, sugar, or dextrin-soaked dressings. A hypertonic solution has a high solute (what is mixed in
like salt or sugar) and low water concentration (it is thick) compared to fluids in the body. Becavse of this, the
net movement of water will be out of the body and into the solution. The effect of this is to dehydrate
microorganisms and inhibit their growth. The hyperosmotic effect also cleans debris out of the wound and can
redoce sorroonding tissve edema. Honey is beneficial in the early stages of the healing process, but doesn't
seem to show mouch benefit once the healing stages progress. Honey has enhanced antimicrobial effects that
can't be explained by hyperosmolality alone. Honey produces hydrogen peroxide that is not as strong as
store-bought peroxide which is why it is not as damaging to healthy tissve. It also has the presence of
phytochemicals which are compley, non-peroxide, anti-microbial substances as well as having an acidic pH of
3.2-4.5. Other beneficial properties inclode the redoction of inflammation becavse of antioxidant contents.

Summary of Benefits
e Protects wounds and prevents contamination and infection

e HasapH of 3.2-4.5 (acidic) which inhibits the growth of microbes
e Helps wounds heal

e Removes dead and dying cells and tissves

e May reduce reliance on antibiotics

e Safe and non-toxic—easy to apply

e Used topically so it is non-systemic
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Why Manuka Honey?

Manoka honey is a monofloral (the bees only get nectar from one kind of flower) honey originating in New
Zeoland from the flowers of Leptospermom scopariom trees. Manoka honey has high levels of an antibiotic
substance called methylglyoxal (MGO), or unigue manvka factor (OMF). Methylglyoxal has broad-spectrom
antimicrobial activity. It has been effective against various organisms, even methicillin-resistant strains soch as
Staphylococcus avrevs, Psevdomonas, and Salmonella. Other honey varieties soch as kanvka contain MGO bot
not at the levels foond in Manvka honey. Additionally, Manvka honey has been irradiated, not pasteurized,
becavse heat destroys important chemical compounds. Store-bought honey is pasteorized. It kills yeast cells
that can cavse vnwanted fermentation.

Science Content Directly Related to this Investigation

Manoka honey has many properties that kill germs and prevent them from growing. Some of these properties
are fairly compley, bot one that kids can notice is that when Manoka honey is put on top of the gelatin, it
becomes more watery over time. This means that water flows out of the jello into the Manvka honey doe to
osmosis (the flow of water from an area of greater concentration to an area of lesser concentration). At first,
the Manoka honey is very thick (not a lot of water). Over time, it becomes more watery from water flowing ovt
of the gelatin. This hyperosmotic property of Manvka honey is one way germs are killed or inhibited from
growing becavse it dehydrates them. In this way, it acts like salt water— drawing water away from cells and
thereby killing them.

water molecule ___ semipermeable This shows the osmotic effect of Manoka Honey on
membrane f
sugar molecule wounds. Water moves out of the wound and into the honey
o ' o so| €= 0008 00 000 becavse of osmosis, which is the movement of water across
o o - e® e L0 L %0 . .
s .' O = seetets, o, a semipermeable membrane from an area of high
— L] o oo . . .
® e " o 0%t =R 0% ¢ %% concentration to an area of low concentration.

____ semipermeable
membrane

@ Encyclopsadia Britannica, Inc.
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Pedagogy Style: Phenomena/Guided Inquiry

Excerpt from Dr. Rosie Helps the Animals

#s Rosie watched, ber mom washed fhe VOCQbU|Qr97
'_I::L"“E““m“fh‘“‘ﬂ'r- - - ablob of something |
h:::-;tﬂﬁzﬂﬂah P ot is mot memsured

“Thils special horey hills qerms.” her o= gmicroscopic
mﬂmn " orqanism, especially one that
honey — T EUSES disease———————

for your sore throat?”
Fesie nodded. The heney had made her
throat feel beter,

Eosi
ostrich' s shinned kreg gndagn |
actvich-gized hﬂr;d;* 86 igP

/

Experiment 1: The effect of Manuka honey on the growth of
germs

Note to the teacher: Before starting the experiment, here are some possible questions to
ask stodents:
1. What do yoo think will happen to germs on a pretend cot if Manuka honey is put on

them? What about a bandage and Manvka honey (like Rosie did for the Ostrich)?
What about just a bandage?
2. What do yoo think will happen to germs on a pretend cot if nothing is done?
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\‘M w\'m\‘ Note the teacher:You will need to do some prep before this
‘Q experiment.

1. Make fake ballistic gelatin and pot it into foor condiment (or small disie) cops (foor
cops per demo or lab group)
2. Follow the instroctions below to make ballistic gelatin.

o. Put two packets of plain gelatin and one cop of water into a microwaveable
bowl.

b. Whisk or vse a fork to remove lomps.

¢. Microwave for 30 seconds.

d. Use a measoring spoon to put the same amoont of liquid gelatin into
condiment cups. Two packets of plain gelatin and one cop of water can make
about 12 small cups of gelatin.

e. Put the cups with liquid gelatin on a tray and into the fridge. They will be
ready within a half hoor.

Two packs of plain gelatin from
the store plus one cop of water
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Materials for the Manuka investigation:
(Per demo or lab group)

Four condiment cops with gelatin
Toothpicks

Moddy water

A paper towel

A tablespoon of Manuka honey*
Two bandages large enovgh to cover the top of the condiment cups
Small papers for labels

Effect of Manoka honey popil page

Procedore:

1.

Tell stodents to pretend that the gelatin cups are like the skin on knees.

2. Instroct stodents to dip a toothpick into the moddy water and then wipe it off.

20N 0 Fw

Use the "dirty" toothpick to put scrapes in the gelatin of one of the cops.

Label that cup: Control

Repeat steps 2 and 3 with a second cop. Label that Just Bandoge

Repeat steps 2 and 3 with a third cop. Label that Just Manoka honey.

Repeat steps 2 and 3 with the fourth cup. Label that Manoka honey and Bandage
Put a bandage on the second cop.

. Spread Manuka honey on the third cop.

10. Spread Manuka honey on the fourth cop and cover with a bandage.

11. Pot the four cups in a warm place out of the sun. After 1 day, loosely cover the first

and third cops.
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Extension Number 1
As an inferesting extension, you can have more gelatin cups and kids can test the
various substances that are mentioned in the book.
j
4 Y

Extension Number 2
Have an upen-ande.d inuasi'igaﬁun with kids 'l'rying different ’rhings of interest-hand
sanitizer, soap. Rubbing alcohol, etc.

Extension Number 3
Rosie’s mom says “This special honey kills germs.” She is alluding to Manuka honey
although it is not stated. Is Manuka honey special? Kids can test different kinds of
honey to see how they affect the growth of microbes.
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Sample Results of
Testing the Substances
Used by Dr. Rosie

Making Connections:
1. What happened to the fake skinned knee that had nothing on it? What about the
skinned knee with just a bandage? What about the skinned knee with just Manoka
honey? And what about the skinned knee with both Manoka honey and a bandage?

N

_
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Experiment 2: The effect of Manuka honey on the size of a
shell-less swollen egg

Note to the teacher: Before starting the experiment, here are some possible questions to
ask students:
1. What do yoo think will happen to the size of a shell-less swollen egg when Manoka

honey is put on it? Will it stay the same? Will it get larger? Will it get smaller?

(’F’I’a_terials for the Experiment: \

e One raw egg (if this is done as a demonstration) or several raw eggs (if kids, lab
groups, etc. each get one)

e \/inegar

e Bowl

e Manoka honey

\o Cop to put the egg in once it has no shell _/

< " Note the teacher: Yoo will need to do some prep before this
\m oL -
‘Q S experiment.

1. Put vinegar in a bowl. Put araw egg in it. Let it stand for two
days. The vinegar and calciom carbonate of the shell react with each other (creating
calciom acetate), so the shell seems to disappear.

2. If, after two days, some shellis still on the egg, carefolly rub the egg vnder ronning
water so the shell comes off completely and exposes only the egg membroane.
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3. Yoo will notice that a shell-less egg is a lot larger than when it has a shell. This is
becavse vinegar is mostly water—(4-7% acetic acid and 93-96% water) so, through
osmosis, water moves into the egg once the shell is off.

4. Dry off the shell-less egg with a paper towel and pot it in a cop.

5. Have stodents or you put Manoka honey on top of the egg (and put some vnder the
eqq if possible)

©. Letthe set-up alone. Observe what happens over time.

7. Stodents can start working on the Pupil Page.

The swollen shell-less egg shoold be carefolly dried off
before Manuka honey is put on it. This way, any water

that appears on the ovtside is dve to water moving ovt
of the egg.

The shell-less egg on the right is swollen becavse water
moved into it throogh the process of osmosis

Over time, the thick Manvka honey will become more o :
watery. This is the water that moved out of the egg due to The Manoka honey egg is smaller de

osmosis. The egg is also smaller dve to the water loss. to the loss of water.
Making Connections:

1. What happens to the size of a swollen egg when Manuvka honey is put on it? Why?
2. Yoo can pretend that the swollen egg is like a germ. When Manoka honey is pot on
the egg, water leaves the egg. Remember that living things need water. If the egg is

like a.germ, can you explain how and why Manuvka honey kills germs?
©2023 Waterbear Publishing




Safety Concerns: Once all of the test sobstances are on each of the
o condiment cops, allow them to sit out in the open at room temperatore for a few

hours. Then, cover each one loosely with plastic wrap. This way, any
microorganisms that grow (mainly on the control) will be contained but kids can still see
them. Some stodents may be sensitive to mold spores so covering the cups will contain the

spores as well.

Off-the-shelf honey is pastevrized to prevent possible contamination by Clostridiom
botolinum spores and to kill yeast that might undergo vnwanted fermentation. Manoka
honey is irradiated to make it sterile.

Some people are sensitive or allergic to specific components in honey, particolarly bee
pollen. Althovgh rare, bee pollen allergies can cavse seriovs reactions. This application of
honey in this lab can be done as a demonstration or the results can be shown to stodents.

Technical information about the use of Manuka Honey in veterinary
medicine
Complete transcript from a lecture by Dr. Tiffany Stockman on
October 22, 2023

Medical-grade Manoka honey is often vsed on traomatic woonds. Manuka honey is not yoor
off-the-shelf grocery store honey. Medical-grade Manoka honey is from Avstralio and New
Zeolond and while it can be eaten, in the medical field we see the most benefit from application
directly onto wounds. Manvka honey is considered a nonenzymatic debridement dressing that is
vsed in the treatment of traumatic wounds particolarly early on the healing stages. Other
hyperosmotic agents that fall into this category would be hypertonic saline, sugar, or
dextrin-soaked dressings. Becavse these agents are hyperosmotic, they dehydrate
microorganisms and have an inhibitory effect on their growth. The hyperosmotic effect also
draws exvdate and accompanying debris out of the wouvnd and can redoce sorrovnding tissve
edema. Honey is beneficial in the early stages of the healing process, but doesn't seem to show
moch benefit once we start seeing the healing stages progress. Honey has enhanced
antimicrobial effects that can't be explained by hyperosmolality alone. Honey prodoces hydrogen
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peroxide which is released from the action of glucose oxidation. It has a moch lower dilotion of
hydrogen peroyide compared to your store-bought peroxide which is why it is not as damaging to
healthy tissve. It also has the presence of phytochemicals which are compley, non-peroxide,
anti-microbial substances as well as having an acidic pH of 3.2-4.5. Other beneficial properties
inclode redoction of inflammation becavse of antioxidant contents and facilitation of woond
healing by stimolation of B and T lymphocyte proliferation, phagocytic activity, and cytokine
release from monocytes. That was a lot of information about medical-grade Manoka honey and
its use in the treatment of travmatic wounds in the veterinary field. | hope yoo find this beneficial
and thank you for listening to me.

Sovrces
Edocational rap on osmosis:

The Use of Medical-Grade Honey in Veterinary Medicine
n one

Why Use Manvka Honey?

Use of honey for sore throats

Use of Manoka Honey-Dr. Karol Mathews, Ontario Veterinary College- (caution- graphic wound on dog images)

https: /www yootobe com/watch 000007v=bYQYWSwl mOE

Dr. Courtney Campbell
https: //www.uovtube.com/watch popup?v=NIA-0b5EMI-4

Forther Reading About the Use of Manvka Honey in Homans
it i tibioti " t

Image Credits: iStock.com/ Olena Troshchak, Donna Robertson
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https://www.youtube.com/watch_popup?v=HqKlLm2MjkI
https://ivcjournal.com/medical-grade-honey-veterinary-medicine/
https://www.webmd.com/a-to-z-guides/manuka-honey-medicinal-uses
https://www.theveterinarynurse.com/review/article/why-use-manuka-honey
https://www.healthline.com/health/honey-for-sore-throat
https://www.youtube.com/watch_popup?v=bYQYWSwLm0E
https://www.youtube.com/watch_popup?v=N9-ub5FMI-4
https://www.goodnewsnetwork.org/hospitals-could-use-honey-and-vinegar-as-antibiotic-for-low-cost-wound-care/#:~:text=The%20UK%20is%20trialing%2C%20and%20seeing%20major%20success%2C,Classical%20Rome%2C%20and%20likely%20older%20civilizations%20as%20well.

