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Tea Origins

• Camellia sinensis plant

• Oxidation process & length 

determines color & taste

• White, dark, green, oolong, black 

and fermented pu’erh tea.

• Subtypes based on growing region

(The Tea, 2019)

Photo by <a href="/photographer/teti034-54387">Sergi Montaner</a> 
from <a href="https://freeimages.com/">FreeImages</a>

(Types, 2018)
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Changes during oxidation/processing



Cancer: Cause & Effect

Effect:

• DNA damage

• Oncogenes

• Tumor Suppressor Genes

(What, 2019)



Diagnosis

• Imaging:
• CT Scan 
• MRI 
• Nuclear Scan 
• Bone Scan
• PET Scan 
• Ultrasound
• X-rays

• Biopsy

• Lab tests

(What, 2019) (How, 2019) (Team, 2019)



Cancer TNM Stages

(Cancer, 2019) (Epomedicine, 2016)



(Complimentary, 2019)
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MNT for Cancer Prevention

(The most, 2019)

Therapeutic Options:

• Eat plant sources of protein

• 5+ servings of fruits & veggies

• Whole grains & high-fiber

• Limit red meat & whole eggs

• Decrease saturated fat intake

• Choose monounsat. & polyunsat. 

• Bake or broil foods & choose low-fat dairy

• Exercise 5x/wk. for 30 min.

• Maintain healthy weight

• Balance calorie intake with exercise

• Limit alcohol to ≤ 2 drinks men, ≤ 1 women



Research  Article:
Inhibitory effect of black tea (Camellia 
Sinensis) theaflavins and Thearubigins 

against HCT 116 colon cancer cells 
and HT 460 lung cancer cells



Background

Study Design:  
• In vitro controlled trial

Purpose: 
• to investigate the in vitro anti-oncogenic ability of black tea-isolated 

Theaflavins and Thearubigins alone and in combination against colon 
cancer cell lines (HCT 116) and lung cancer cell lines (HT 460).

Participants:
• HCT 116 & HT 460 (2,000 cells/well) were seeded in 96 well plates each

(Imran, 2019)



Criteria

Inclusion

• Viable cells

• Cancerous

Exclusion

• Nonviable cells

Abbreviations

HCT 116 = colon cancer
HT 460 = lung cancer

TF = Theaflavins
TR = Thearubigins

(Imran, 2019)



HCT 116 & HT 460 cells in separate 
wells

Control  
No Intervention

TF 
50, 100, 150, 200, 

and 250 µg/mL

TR 
50, 100, 150, 200, 

and 250 µg/mL

TF + TR  ½ 
dose for each was 

used in serum 
complete media 

(200 µl)

(Imran, 2019)

Incubated 24 hours Incubated 24 hours Incubated 24 hours Incubated 24 hours

After 72 hours of exposure to 
Intervention  MTT Assay 

Incubated 60 min. @ 37°C



(Imran, 2019)

What are Theaflavins & Thearubigins?



Cell Viability [Fig. 2]

(Imran, 2019)



(Learning, 2019)



Effect on Cell Cycle Progression of HCT 116 
[Fig. 3]

(Imran, 2019)(Imran, 2019)



(Imran, 2019)

Effect on Cell Cycle Progression of HT 460 
[Fig. 4]



Apoptosis

(Jockers, 2019)



Effect on Apoptosis of HCT 116 [Fig. 5] 

(Imran, 2019)



Effect on Apoptosis HT 460 [Fig. 6]

(Imran, 2019)



EAL Worksheet Findings

Strengths

• Defined type of tea

• Defined and supported testing 

methods

• Cited past studies with similar 

methods and outcomes

Limitations

• In vitro study

• Natural concentrations of TF & TR

• Exposure time 

(Imran, 2019)

Research Rating: Positive + 



Research Summary

• In a dose-dependent manner, TF and TR and their combinations, inhibit 

cancer cell viability

• TF, TR, and their combinations exhibited substantial cell arrest at the G2/M 

phase

• TF, TR, and their combination can induce apoptosis in HT 460 and HCT 116 

cancer cell lines.

(Imran, 2019)



Research  Article:
Reduced prostate cancer risk with 
green tea and epigallocatechin 3-
gallate intake among Hong Kong 

Chinese men



Background

• Study Design:  
• Retrospective case-control study

• Purpose: 
• To determine the association between prostate cancer risk and habitual 

green tea intake among Chinese men in Hong Kong and explore the 
relationship with EGCG.

• Participants:
• Male patients at Hong Kong hospital, diagnosed with prostate cancer and 

control patients

(P M Y Lee, 2017)



Criteria

Inclusion

• Males

• Hong Kong Chinese ethnicity

• Less than 85 years old

• Diagnosed with primary PCA

Exclusion

• 85+ years old

• Physician-diagnosed            

cancer in any site

• Communication difficulties

(P M Y Lee, 2017)



Similarity Between Case & Control

(P M Y Lee, 2017)



Exposure Assessment on Tea Drinking & 
EGCG Estimation
• Habitual tea drinking

• Drank at least 1x/week over 5 years preceding diagnosis or recruitment

• Provide information on types of tea (that is, green tea, oolong tea, black tea, 
pu'erh tea), 

• Frequency of tea drinking (cups a day, one cup is equivalent to 250 ml)

• Years of drinking & concentration of tea drinking expressed by the amount of 
tea leaves of intake 
• (light: o2.5 g; moderate: 2.5–5.0 g, heavy: 5.0–7.5 g; very heavy: ⩾7.5 g) in 250 

ml water. 
• choose the amount of tea leaves displayed in four different bags (that is, 1.25 g, 

2.5 g, 5.0 g, 7.5 g, respectively) to best describe the concentration of their tea 
drinking. 

(P M Y Lee, 2017)



August 2011 to 
June 2016

404 cases PCA

279 PCA cases 
w/ habitual tea 
drinking history

395 controls

242 controls w/ 
habitual tea 

drinking history

(P M Y Lee, 2017)



Association between EGCG intake (GT) and PCA

Results were considered statistically significant at P ˂ 0.05.(P M Y Lee, 2017)



Results Summary

(P M Y Lee, 2017)

• 32 cases and 50 controls reported habitual green tea drinking, showing an 

adjusted OR of 0.60 (95% confidence interval): 0.37, 0.98). 

• A significantly lower intake of EGCG was observed among cases (54.4mg) 

than the controls (72.5mg), which results in an inverse gradient of PCA risk 

with the increasing intake EGCG (test for trend P = 0.015).



EAL Worksheet Findings

Strengths

• Accounted for confounding factors

• Thorough intake inquiry

• Results were measurable

Limitations

• Small sample size 

• Retrospective, recall bias

• Ethnic Group

(P M Y Lee, 2017)

Research Rating: Positive + 



Research Summary

Findings show a significantly inverse association between green tea 

intake and PCA risk, whereas a positive association with consumption 

of pu’er tea was indicated. Consumption of EGCG may be protective of 

PCA.

(P M Y Lee, 2017)



Research  Article:
Randomized Clinical Trial of Brewed 

Green and Black Tea in Men With 
Prostate Cancer Prior to 

Prostatectomy



Background
Study Design:  

• Randomized controlled study

Purpose: 
• To determine the effect of GT and BT consumption on biomarkers related to 

prostate cancer development and progression in malignant RP tissue by 
immunostaining. 

• Specifically, to determine effects of proliferation (Ki67), apoptosis (TUNEL, Bax, Bcl-2), 
inflammation (NFκB), and oxidation (8OHDg).

Participants:
• 113 Male patients, 50-70 years old, diagnosed w/ prostate cancer

(Henning, 2015)



Criteria

Inclusion

• Clinically diagnosed localized 

prostate cancer

• Prostatectomy at least 3 weeks 

after study entry

Exclusion

• History of hepatitis

• Alcohol abuse and other significant 

medical or psychiatric conditions

• 5-alpha reductase inhibitors, 

antiandrogens, or luteinizing 

hormone-releasing hormone 

agonists

(Henning, 2015)



(Henning, 2015)

113 Men w/ Prostate 
Cancer                         

- 93 Completed 
Intervention

Randomized 3 – 8 
week Intervention

Water (control = 33),    
6 cups/day

Green Tea = 34,           
6 cups/day

1010 mg of GT 
polyphenols (562mg 

EGCG)

Black Tea =26, 

6 cups/day

80 mg of BT polyphenols: 
(28mg EGCG, 35mg 

theaflavins, 348mg gallic 
acid)) 



Immunostaining in Radical Prostatectomy
[Fig. 1]

• NFkB Inflammation:

• GT significantly lower 

vs. control

• BT no significant 

difference vs. control

(Henning, 2015)



• No significant differences 

when comparing GT, BT, 

and control in RP staining 

for:

• Apoptosis (Bax and Bcl-2)

Immunostaining in Radical Prostatectomy
[Fig. 1]

(Henning, 2015)



• No significant differences 

when comparing GT, BT, and 

control in RP staining for:

• Proliferation (Ki67)

• Oxidative DNA damage 

(8OHDg)

Immunostaining in Radical Prostatectomy
[Fig. 1]

(Henning, 2015)



(Henning, 2015)

Concentration of Polyphenols in Tissue



Urine Oxidative DNA Damage & PSA 
[Fig. 3]

(Henning, 2015)



Serum PSA

(Henning, 2015)



EAL Worksheet Findings

Strengths

• Defined brewing strength – one 

bag/240 mL on boiling water for 

5 min.

• Controlled for other dietary 

confounding factors

Limitations

• Attrition

• Short study (3 to 8 weeks); 

longer intervention ideal

• Different intervention lengths

• Not blinded

(Henning, 2015)
Research Rating: Positive +



Research Summary

In summary, daily consumption of six cups of brewed GT resulted in 

uptake of tea polyphenols in the prostate gland, a significant decrease 

in nuclear NFkB, and a decrease in systemic antioxidant activity as 

measured by urinary 8OHdG. 

(Henning, 2015)



Future Anticancer Drug?

• Animal and Human trials needed

• Addition of green and black teas to Nutrition Care Manual pending 

successful human trials

• Safer

• Better tolerance – No Side Effects

• Economical

(Imran, 2019)
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