Student/Faculty Exchange Program with the University of the Western Cape: Exceptional industrial
and academic development of the resource-rich RSA / Search for New Anti-UVC Substances
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1. History of joint interaction with UWC Then, how about Rooibos?

Our relationship with UWC dates back to March 27, 2012. At that time, Cecil Masoka, _ _
Minister of State for Science and Technology at the Japan Embassy, visited Asahi 4. Importance of Searching for UVC Protective Substances

University (AU) upon request by President Katsuyuki Ohtomo (KO) to Introduce in the Coronavirus Pandemic Cell Medium  Medium

) o _ _ ] - inocylation . ch %%inch nge
universities of RSA with school of dentistry. RSA Ambassador Extraordinary and e e — dli = Fresﬁ?n';dium
Plenipotentiary Mohau Peko gave a lecture entitled "Does Science and Technology AS a countermeasure against COVID- o diation sample
Contribute to Development and Democratization?" (June 5, 2014), and Mr. Chester 19, virucidal UVC devices are rapidly sl change

. . spreading in public facilities. However, h 48h 3min 48h |
Williams, a former member of the RSA national team at the Rugby World Cup, taught prolonged exposure to UVC is harmful Method I e ae

- " to humans, and therefore, it was ;

student; the_b_asm movementz_s of rugby Iin AU (Ju_ly 5, 2014). On August 29, 2_014, AU important to search for substances that e e tive, BT U
delegation visited UWC to discuss the academic and sports exchanges with Dean reduce the toxicity of UVC for users of © activity (SI) can be determined.

. . such devices. We have conducted a uvag, 100
Osman of the Faculty of Dentistry of UWC (ref 1-3). Supported by the Sakura Science comprehensive search for UVC adiaiol2™A| 8| | 2
Exchange Program of Japan Science and Technology Agency, delegations of UWC proteciive subsiarioes using human rime=3minflf g | & _
staff and students have visited our universities and become acquainted with our melanoma cell COLO679 (ref. 4-13). In B T

. .. . oo o - the present study, we compared . . 27 o 2 |

founding spirit, education, research, clinical activities, and Japanese traditions and anti-UVC activity of Rooibos teat [} . 1] In bed-room § | goitiTh—rrtie
culture. International exchange projects are essential for the continued development of extract with various natural products. o ” Sodium mscarbate (uomi)

human resources. . . . . .
5. Rooibos is rich 1n anti-UVC substances

Among 108 plant hot-water extracts, Butterbur, Cloves, Curry Tree, Evening Primrose,
and Rooibos showed higher anti-UVC activity.

B e = mr —Nan e A2 UTHZZ; | - | YRRl 72 e Anti-UVC activity (SI=CC.,/EC.,) of 49 herb extracts recommended by JAMHA  Anti-UVC activity (SI=CC.,/EC.)) of other 59 herb extracts
Bomwo = = s A Lol * i s - UAEM e TR B et S i ; HDFa COLO HDFa COLO HDFa COLO HDFa COLO HDFa COLO HDFa COLO
;_ ” vy il Y :— b; E& o ‘ b g;f : “bly.;‘,‘ £ | Artichoke 1.0 1.0l Horsetail 3.9 1.7] Rosemary 4.6 2.8 Ajowan 2.8 1.4 Coriander 1.5 1.1 Melilot 4.3 2.8
AL Oﬁ_shiﬂﬂgapore;g;ﬂ, / i :.n"'f| , . —— Bilberry 1.0 1.0 Javatea 45 5.1 Saffron 6.1 56 Allspif:e 55 3.6/ Cumin seed 3.7 2.7 Myrrh 1.0 1.0
/ " e Gl = Brazil : Tk NI oy Black cohosh 20 2.1 Lemon balm 5.7 4.5 Sage 6.1 4.1 Angelica 21 2.0 Curry Tree 15.9 3.3| Neem 2.7 2.3
RS Bt ™ | TR T e Calendula 3.7 1.5 Lemon verbena 8.1 3.5/ Saw palmetto 5.1 1.3 Anise 4.5 2.6| Eucalyptus, Blue 1.0 1.0 Nutmeg 1.0 1.0
v rusipla e = - - - amomile . . inden flower , , . John's wor . . Arnica flowers 3.0 1.6| Fenugreek 6.3 45 Oats 1.0 1.0
) o Slgnlng Ceremony Of CO”abOra“On gzt-sda\,J 2‘11 i; k/laﬁowl:‘llowers 2: i; ?;y‘]mre] t 1;12 421471 Bearberry leaf 5.4 2.9 Grosvgenorl\/lomordi 3.4 2.7 Olive 9.7 4.3
et Chasteberry 3.8 3.6 Marshmallow 1.0 1.0 Turmeric 1.6 1 Bell pepper 2.3 1.0 Guarana 5.0 3.1} Oregano 59 4l
Ten si ersities of MU and AU agreement between Dean Osman (UWC) o Rt v vt SN« U B A SR N -t sl AN (0o PR B -
en SISter unlverSItIeS O a‘n preS|dent Katsquk| Ohtomo (AU) former Dandelion 1.0 1.0l Mullein 2.4 2.1 Bitter orange peel 1.4 1.0 Hemp 1.1 1.0 Pumpkin seed 1.1 1.0
. . . , . Devil's claw 1.4 1.2| Nettle 5.2 1.9 Black currant 6.9 2.8| Hyssop 3.9 3.4] Roman chamomile 5.8 3.9
preS|dent TOShlkazu Ya,SL“ (MU) and Chalrman Echinacea 5.3 2.5 Orange flowers 1.5 1.2 Bladderwrack 1.0 1.0 Juniper berry 1.0 1.0l Rooibos 13.3 6.0
. Elder flower 3.3 2.9 Paraguay tea (dried) 80 6.5 Borage 29 2.3 Laurel 2.4 1.6 Shallot 1.0 1.0
Jun M|yata (MarCh 12, 2015) Ivaenirllg Primrose 12.7 8.0 Pliraggay]'zlea(roast) 9.8 55 gu;iloctl: root lizlg iSLg |I_avenderI EIBg éllg g?ea;m'mt ;% 22
enne 1.0 1.0 assion flower 1.4 1.0 utterbur . . emon pea . . ar Anise . .
. . . Feverfew 3.7 3.6 Peppermint 6.6 4.1 Caraway 3.9 2.2 Lemongrass 4.9 2.8 Stevia 13.6 6.7
2. Huge natural resources & academic productivity of RSA o o I e 3 Eie S i A oon
Ginkgo 1.4 1.0l Rose 5.9 3.3 Chives 1.0 1.2 Mace 1.0 1.0] Yarrow, Milfoil 5.0 3.4
RSA Is experiencing exceptional industrial and 1000000 3 1o 4oil number of sublications from the Hawthorn 28 12 Rosehip 10 1.0 Common gardenia 8.2 3.9 Maitake 10 10
, o 2046 (ref. 3). ) | - i
. . 5 . . eaves showed one order lower anti-UVC activit
continent's only nuclear power plant in Koeberg. S Japan =2 o bottle showed higher or more stable antiy (Sl >17.8~26.5) as compared with vanillic acid g
: .. L S - T E £ | (Ll - L i .0~Z£0.
Energy consumption, electricity distribution, § 00004 g T__--7 -7 UVC activity than black tea and green ted d sodi b 15206.1. 100.2
number of Internet users, and the literacy rate are & f el (+vitamin C) pet-bottles and sodium ascorbate (SI1>206.1, .2)(upper
. . ! y — P 3355200.0392x QSE‘" column). Anti-UVC activity disappeared after 48
very high. RSA is a member of BRICs with Brazil, < y e >3 HDFa —-No UVC . . .
Russia. India and China. PubMed search for the = R2 = 0.9539 R ~-UVC h, possibly due to their cytotoxicity. On the other
’ ' . .~ %5 O 10000 | Toxic hand, anti-UVC activity of vanillic acid was stable
recent 23 years demonstrated that the increase in ; 100 ! e S>199 6)(1 |
h . . . = S . _ ( .6)(lower column).
e number of published (6.1-fold) iIn RSA Is about & 5 HDFa (0 h) (Method 1)
three times that of articlesJapan (2.1-fold). When £ £ =
. . : P — g k 50 A 8\,1 1 1 1
the number of published papers was plotted ina 2 R? = 0.9605 s * g ’ ” ;
logarithmic scale, highly significant straight lines TR o SI>8.2 5
: SRSSIRSRRKRES g = 50 50
To date, RSA has produced seven Nobel Prize Year > 0 HRP PP PP S S ) 2
winners. Sedoes T SSmmen T S SI>17.8 SI >26.5 SI >206.1 SI =100.2
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3. Identification of three new activities of Polyphenols COLLO679 3 T e
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Three major polyphenols in the D 3-Strylchromone derivatives g s T\eve
- 5 ()
. . . c | o
natural kingdom showed potent anti-cancer activity. 5 ) sizag N i, .
rolyzable 1 1
Tannin oH ta)r/miny Classical anticancer drugs % ’ S| >119.6 S1<0.01
oL Lo ] o e (o >, ; ;
Precursor o o w0y a XX Docetaxel (DTX) ° coegnmeRg 0 CEEL ’ PCEilifgio: (ceslaofzias cmoNngeoSs
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on Rooibos/VC (%) 0 Green tea/VC (% (ug/ml) (ug/ml) (ug/mi)
Gallic acid R e Oxallgirlmgttﬁ]ca—rlgﬁgg 0 Black tea/VC (%) reen te (%0) Mg (Hg/ml)
FtI)uoE)ouraz:il (5-FU§
Carboplatin (CBDCA 1009 ) .
_ Cisplatin (CDDP) S
Flavonoid Fvonol E Olr,]Ae\nti—oral cancer activity Molecﬁiﬁ??tnaelr(gl\;g?ga% ticancer drugs = 6 ] Fu t ure d | reCtI on
h : ; ortezomib (Bmi S50 . . . . . . .
o e LD | e Estrogenelated receptor Nivolumab (Nmab) £  Rooibos tea has gained popularity in Japan thanks to its potential health benefits.
O N O -> O | O = % c 4 A Pembrollzumakt)) ((Pmagg S _ _ ] _ o _ ]
SARe S g memeenn Bevacizumab (Emab) This provides the basis for studies that can reveal additional functions of the alkaline
Chalcon o O O | MeO o Ramucirumab (Rmab) ol e - _
On L ~yCompound B Flotuzumab (Emab) Low | Concentraion () ign extract of rooibos, as well as other natural products of the RSA.
Isoflavone o Natural and %mggﬁt'% qompounds -
Compound B <« . ] L . .
35;7@%5%‘?2“32%%;&3  Removal of cytotoxic substance(s) from Rooibos may prolong the stability of its anti-
- - o on Large circular ellagitannins (n=4 . . . . .
Lignin Anti-HIV Hydrolyzable tannins (oligomers)(n=3) UVC activity. Alkaline extraction of Rooibos leaf may be another choice to produce
Lignin ° O nti Hydrolyzable tannins (mdonomers)..
: — - nnins (monomers . . . . . . .
Anti-UVC activity (., activity Gamcalcig,cgtaéﬁi%y,aé‘ec”égﬂzgi Most of polyphenols were more potent anti-UVC substances at higher yield. Anti-aging capability of Rooibos
o wed Med Resveratrol, daidzein, genistein (n=3) | .
Hz?/;-/s\our?aryl alcohol HQ_@_O o e o > Lignin- Isol?q.uiritige.nin,datiscgtin,galangin... Inactive. extract |S underway
HoD/\Cf):i}eryl alcohol HH 7> carbohydrate frien, molrgc]ipqrgﬁgﬁf?g\%ngﬁdesn(]ﬁgg)l"
M::mHapyl aIcohoP lynjerization Meo complex . F'avonesﬁ\é?’gggz Eﬂzgég ) . .o
- . . Carbohydrate Lignin-carbohyrate complexes (N=4) = @ « We propose collaborative research among the three universities to take full
Phenylpropanoi 1 100 10000 1000000
Tumor-specificity (TS) advantage of our comprehensive academic partnership agreement.
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Other polysaccharides
Neutral polysaccharides of pine cone of P. parviflora..
Uronic acid-containing polysaccharides of pine cone
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