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Abstract

The enormous burden that infectious diseases inflict on human society has been well recorded and remains an important social
issue. The objective of this study is to develop cross-curricular teaching materials for understanding infectious diseases that builds
on Senior High School Biology and Health Education contents. First, academic disciplines related to infectious diseases and their
specific contents were organized as a framework for developing teaching materials. Next, lectures that cover various aspects of
infectious disease were designed and practiced for 10" grade students. A survey to assess the student’s understanding of basic
contents related to infectious diseases, and a descriptive questionnaire concerning specific contents of particular interest and what
they would like to learn more about was conducted. The student’s comments were classified by specific content and typical
comments were extracted. Analysis of the comments served to identify contents important for developing cross-curricular teaching
materials. In addition, the importance of teaching materials that connect Biology and Health Education, as well as History and
Information Literacy education was implicated. It was shown that cross-curricular teaching materials that cover various aspects of
infectious diseases are effective in stimulating student’s intellectual curiosity and may be useful for a holistic understanding of

infectious diseases.
Keywords: Infectious diseases, High School Biology, Health Education, Cross-curricular teaching materials
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JRIR{K : RXNE (Yersinia pestis)
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mEMEYORREOVRD4REE

RIAH Bacillus anthraci (3 v 7, 1875)

#E4% B Mycobacterium tuberculosis (2 71, 1882)

WISREE Clostridium tetani (AL BL=FF « X—1 > 77, 1889)
FFE Shigella (& 2, 1898)

A L-3vik (Henle-Koch) D4R HI
1. HHRBICIEORICHIBMENDFEEMNERAINDZ L
2. ZTOWEMEBENO DL TIEETESLIL
3. DEELMENERZEOHIEMICHERLTETDERBEBFRTELIL
4. BERELEBMHLSSICTDOMEMIN DB TEEIL

% E OO RN (2 8] F =B 38

B REZFOEE
RRED FBH#ERE (Edward Jenner, 1749-1823)
HERFEALSDT Y F UBFE (Louis Pasteur, 1822-1895)

B LEEEOEE
REMBEOEFR (Paul Ehrlich, 1854-1915) #EMARE
1922 Y YF—LOZBEEADHER (Alexander Fleming)
19285 R=2YUOREEADHER (Alexander Fleming)
NEMEDORARA~DER

NI TUTIZEBBEDTI EBRNRENICERT S
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RKAEVCERRGT EDRBREMDRERL L IzA, BER
ERBZMEFERSNGH, ST
18924 A/ XF— (Dmitri Ivanovski, 1864-1920) 2/\JEH 1 %K

DIEIRDBLEITGDHL DA MBEIRBERERY BT HLERL. BT
RRAR(BRDIAILR) D ZEIRIBLT =,

A2 L-ay7k (Henle-Koch) M 4R Bl
1. HAERBIZEDRICHIMEYMDFENIHASNLIL
2. TOMEMEBENOHBLTERETESI L
3. DELEMENERZIUOHIBYIERLCTDLREEZEE
TEHTE
4. ERELEBMALISICEOMENINREETEDIL

DAILADEEIE?
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DHARBAET (K
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Leslie Orgel (1927-2007) CITREONS (Complex Information-Transforming Reproductive
Objects that Evolve by Natural Selection)

Sir Peter Medawar (1915-87) termed it ‘a piece of bad news wrapped up in protein’
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HIVETZ A X (AIDS)

B HIVIZ, CD4 THAE (NJL/X—THIRA) T2 T B

B CD4 THIREAEAL. 7~10ETIA X (AIDS) #HET S
BEE 800 - 1,000 cells/mm3
IAREE < 200 cells/mm?3

AIDS: Acquired Immunodeficiency Syndrome (# X4 % & = 2 fEIZEE)

B AIDSEEEZE EHOBMRBEECERES. iglE
EREEHTH L

HIVD & &

B TELHIVAESE

XILFVRIRILA FRREETHEEH
Nucleoside/Nucleotide Reverse Transcriptase Inhibitors (NRTIs)

FEXILA LR RBETHEH]
Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

TaF7—EEEF
Protease Inhibitors (Pls)

B HAART (Highly Active Antiretroviral Therapy)#&ix
ZONERSIEEDOEERIEEDRESE
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AV IoHFEAOFTIAILADKELT

HIEA4T EEH(BREEYR) BIEER(%)
E 13 HIN1 (B 7 BTR) 250,000~500,000 <0.1%
H3N2(FHRETR)
RRAURFH HINA 40,000,000 2%
(19184%) (ER+T%) (Japan 380,000)
SARS (2003) SARS CoV-1 774 (8,098) 9.6%
MERS (2012) MERS CoV 866 (2,521) (ongoing) 34%
COVID-19 (2019)  SARS CoV-2 5,331,019 (271,963,258) 1.96%

(2021.12.178% &)

DO0FDAINAEEMRIRBRAICHZERIE?

How the ‘Alpha’ Coronavirus Variant Became So Powerful
NY Times 2021/06/07 by Carl Zimmer

B RS- BN EDER
ACEZRRICHAEL LI < LEEH

B BARREOIH

Orfob — Tom70 == A 4—2JxAY |
BFEIFER

Thorne et al. “Evolution of enhanced innate immune evasion by SARS-CoV-2"
Nature https://doi. org/10.1038/541586-021-04352-y (2021).
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2OFYMLRADBE, BEE (E—8) —A10{E~1,000
BOYALAMFERELTLS

Sender et al., “The total number and mass of SARS-CoV-2 virions” PNAS, 118, 2024815118 (2021)
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FEEDEMEEE TEMSENREEME LR

FEREFR 202261818
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B EEEICVIFUONTRITEELSBVESR
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- R EN=D 0 F UHEIR AR
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Y547 REH(BREER) BREE%)
FHiE HIN1 (B 7 EAR) 250,000~500,000 <0.1%
H3N2(FERTR)
ARA VAR H1N1 40,000,000 2%
(19184F) (Er+T45) (Japan 380,000)
7T R H2N2 2,000,000 0.5%
(1957%) (THE+RJ+ER)
FERR H3N2 >1,000,000
(1968) (Fa+r)+ER)
TRAVITNLIVY H1N1 3417 (321,689)* 1.1%
(2009) (Fa+R)+ER) #2000.95
M)A T H5N1 257 (421) 61%

(2004) (~JI1£100%)
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AL AHF DA IR BRE/HF
/ RyBH—
EEE1 o BEIGFHHEBRZ #% 8 (MRNA)
®EEL 20F JIOFY
2O0F
AUTNIUY AVTNIUH aAF AR

(AR RYH—,
FDA 2013327])

(L3800 or 7L — ETILF)

EN#ARA. FDA 2012537T)

HERRREXECNSEDIZDOM?
~ Zoonoses ~
N4 SR D #T B I S iE
ErDFHERRELFEC0~T75%I(F Tzoonoses |

am9E!) :SARS (F1[E 2003, bat to palm civits) . TS ? (FF7T7JH).
MERS (5. 2012, bat to camel) . NURZ (F—ZX51 7., 1994)
=/N(RL—7,.1998) . COVID-19(H[E 2019, bat to animal? lab leak?)

Jesse bloom (Fred Hutchison) ratp13 (Wuhan) , Laos are 96 to 97% identical, 30 to40 year difference
ERE: TAXCRE. 1985)
k). TH: 42T LI Menangle virus (Australia, 1997)
BROELNTGE) TU7, BFAIL (USA 2014, SH(TFD)L, 2014),
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Ferris Jabr, “How humanity unleashed a flood of new diseases”, New York Times, June 17, 2020.
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