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| nvestigating the effects of jaboticabin on lung
adenocarcinoma
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Abstract

Background: This study utilizes concentrated extracts of physiologically active jaboticabain
from jaboticaba (scientific name: Plinia cauliflora) for clinical human trials in patients with lung
adenocarcinoma. Objective: To investigate the anti-inflammatory effects of jaboticabin on lung
adenocarcinoma. Methods: Subjects were randomly assigned to an experimental group (consuming
the extract) and a control group (not consuming the extract), for a total of two groups. Biochemical
blood analyses and physiological parameters were performed before and after the studies. Results:
After 12 weeks of treatment, the experimental group showed significant differences in physiological
indicators Body Mass Index, diastolic blood pressure, systolic blood pressure, blood oxygen
saturation, and pulse pressure) compared to the control group (p < 0.05). The pulse pressure in the
experimental group significantly improved from 55 mm/Hg to 45 mm/Hg, while no significant
change was observed in the control group. Among the average values of various biochemical blood
tests, the experimental group showed statistically significant decreases in Triglycerides (TG), Blood
Urea Nitrogen (BUN), and Erythrocyte Sedimentation Rate (ESR), with decreases of 0.03, 0.24, and
0.05, respectively (P < 0.05). Conclusion: Jaboticabin, due to its antioxidant, anti-inflammatory, and
weight-controlling physiological regulatory properties, warrants further clinical research or potential

as an alternative adjuvant therapy for lung diseases.
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5 2022 SEHAGASAETIREA S - GE T REELTRIGAE « SORE NI R
B XA COVID-19 5kEE - MR A PRRIVSE TR MEIEET - GEREEISET N B8
Ry 55 ERLL B2 HREEE S TR\ - HATEESEHE 43 TP ER —A(fE A ErE -
2023) - {{eHE S AL A SR B PR FREIT FE AR (IARC) G HY - S 7 R JE B LA B -
PA R —FHE (70-80%) ~ HifEE R R FEEHNER ~ EIMERITH: ~ B ST B ~ 8
HYVANFENESE - DA SNy BB % (R IEFF - 2023) - [ AfiEley frE
FEHERR TGS ~ BIRIGE ~ (KR ERE RS RS (LUTE LDCT) KRR F s -

VR - Bt RZBEREAHIGN - RSURER Z I G NEUE B
i o Hih= 25 IMEHERREERERET - 167 R E B AEME REIE(L - BT LIEHY
T2 PRI BRI R S 2 2 TR B E MR - LA FE L2 E R BV EE (105 R) FEHUR
8 2 B RO » (E RWTFERRIRAORL - IEDTEA(LIE MRS - sHE R B R R e & B
R BRI S R ANE A - T2 2 AT AR B G R B GE A TRE -

— ~ A HIAE R MR R B o 1

FiE i AR B R B A U R R B AR R 288 > il RIFEATE(L » SRR
E AN 4 (Knudson 1986) - 41 EGFR(FE 4 BN T-288) 2 E4NREpE S mE iy
B2 BATRHBRERSTEE - BFEHEA Cerbl (HERL)AIRIIEY) - EGFR Y= 83
B DR HE R R AR AT S T - BRI AR R ~ R - R EE - BRI ANAEAYE T - EGFR
T845M [ig G Fe e ALbi ik (L wias 8 By NSCLC MBI TERIEIENZ 2 — » EGFR HATHL/EER
R ¥ 2 Y 0y F 2 I ) B 52 (Sonnweber et al., 2006) - 55 AL E & B R 0 BE ( Matrix
metalloproteinases > MMPs) » 75 V078 A A B (endopeptidases): 445 [ (serine) & H I ~ BRI
(cystine)ZE HEf ~ KRFIX & (aspartyl) & Al M AE B EHEE - ] MMPs 2@/ 58 £ AR
rh U & H '8 7K f# R (proteases) fiy EE Z Y —F&E - MMP-2 81 MMP-9 Bilfiiifi 1)< B Slisis A5
PEFHRE (Reichenberger et al., 2001) - MMP-2 {8 & F 20 B2 B M A iR 5 IEAHRA (Pritchard
et al., 2001) - MMPs #YZ3R Bl 5 B A TR KRR % (Gueders et al., 2006) -

=~ FiEH AR

Fifidee o7 e el = SEAY - JE/ NAREI AT e o NARRERTEE o TR/ NAHREATRE ¢ 8 Eb/ ARG
R R ErVAEREERLEE o IR/ NIRRT R A = AR o (085 5% A A AR A T
g AEHIRARERE - B SORARRE - /NAHRtATEE © CEIE/ NAHREATE D R o S AT R
AR HELEA nIRE iR S e L E e e (Bt - 2004)

Fiife e - AT 228 R - [EEAVEEIL - iTaFir - e ERE TR (kb
B0 BRI SE - NSCLC 2 fESE Y L2 HA (Jemal, 2005) - (LB EAFE/ N
HeafififEE (NSCLC) AR & E (QOL) MYz B HA LIS — H /& S 4wy £ (Souquet, 1993) -
& platinum-based doublets involving newer agents (such as docetaxel, paclitaxel, gemcitabine,
vinorelbine, and irinotecan), & &2 it NSCLC B # iyt —45(L& )52 (Schiller, 2002) -
TERFEFR AR » LR DUIEREE - ECERFAERIER @ If B 7] PAE B 1Y E
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i'E (Ayabe,2017) » 5555, - (LBEAE 3-4 (BB AT B o] S8Ry - diE s @0y E—4
VB O] BE H e s Ml fR AR VG S (Smith, 2001) -

1T AR R Y AH BE B ST > A0FI A MCT-1(BUERER MCT-1 2 (&5 1228 B ek iEm gy
H B AS G ODEIIH 4SS Tressa By MZiEfZI% (miR-21 and miR-203)3L[E] 2K
SOEIEES RNV AR - TS IR/ NIRRT B R R iR AR R E 28 (EGF-R) fiilL
SHET (GRS > 2015) o 55—Fd 640 Erlotinib (Tarceva® ) HI[ R S ik BB FH I GRS » BB
B/ NIRRT R AT EE 4R EHRHIEE (Isobe and Herbst » 2005) - fHFTHEET » F-flg A eyhyg 42
IR BB ER R > R DLER T B R (Azim and Ganti - 2007) - RIAfiHR AR
HElSPigEltt - AT TTaE R S LE B LYt AR [F R - 1 4 REE T Ay
OGRS BB AR A = AR o Bl 2 MRS T RE R 4R S TRy
ARG L o 1A 5 [FEAHREE T AR 2729885140 tamoxifen, retinoid acid 2 > B] DASESEAH BE s 5%
& BN B L EMEREAE T (Yang » 1999) -

= ~ BN S BRI

BN E SR - BB P R EEIEEIRITST o Q] - SERT - PiE - &R
B~ SBACH T ~ PHEZ ~ B RO S T B4 T AR A R A ISR ASE s - 1 & f
EGFR #YZ2 3R B[ EGFR HYRER% (L1555 i3 R (Zhichao, 2025) < 45 2% (Shikonin) fyH1 &L
SEMP R RBPT AR > B — TR IRAVZEIRIA - B 5E s A SR Ak il e Bl
BESLH S (Jemal et al, 2011) - RJEFZ (luteolin)/Z{E g 1 R E o oy BESEIHY — 18 R RIS
E&Y) - MBERSIRCIEE luteolin AHIEL ~ Hik MBUFERERHEF M 2 2h3L (Kapoor,
2013) o E & (Curcumin)E—fE{E E =R L PIEIGFRYEOEER - 9850 Curcumin 1
TR IR ELEE © IRIMmE A4 - 2 BEAHRE AR A AT FAAHAR S T - ek =8
I & E EE A E R PLFEDAE © F125(salvia multiorrhizae bunge) RALIGEIGH L IE R
TRHVEAE RS o FF2E [ B0 A - IR E AT R - IR LSS 4 (Kang et al,
2000 ; Ryu et al., 1997 ; Yuan et al., 2004) - 3z 5-(Jaboticaba) » 44 Fy Myrciaria cauliflora > &
BEMZ e o RERRE AR RGN Z depside lYE - M2 BB RE
(Jaboticabin) » Depside B8 Bl ~ P HIV 5 K biss R EENE | RE R R LIE
R e 8 EANHIRG R AHRE ~ B4Rt K B mEkEE 4= % 5 4 (Reynertson et al., 2006 ; Abe et al.,
2012) » S5EA5EEEER » ZKH jaboticaba [YZHj - jaboticabin A1 3,3'-dimethyellagic Acid-4- O-
sulfate FE A H12E % JEM: (Chen et al., 2020) °
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— ~ BEatret

T H B R E RS IR A AR FE 18— AL >3 >~
EORZEE NN MARR - B AU AR E T AN (B B 1% 52 B R R BT R A 2 D SR AR R
iR & > WKHRIRSER T - CERCH B R H A IR - (T 12 BEEHEREHZ A8
A FRERR E A TaRE T B2 =R b BEE oA
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3R - AR ERAELEARMEEEE - Fmt /R EAT AR — R E R
W% - s EN R L AR T OFEE - DIILERERey )7 NETEIEEAR - K
Wres% B ZEAE4E (Inclusion Criteria) @I ¢
()& B R B s 2 B3 -
Q)FHEM 18 5% (&) PAEZ 655k -
Q)EsERE HikT > sEDIERE -~ GEbgmE -
(4) PR A S MR S CREPRAS ~ OISR ~ BT ~ BB - Bis) -
S)EHARR R 2 -
(6)FEERNHY - (HFEEZ R JEE -
(& EEEMEAE B MR -
() LET= - R -
OUTZEHE : I4FE 1A 1THZ 14412 H31 Hik o

() EhEife
&rer EACTRAIRGE BHY - s AT e dlE 10 FrE sV EEEE - iR
HYAEBThRE A (LSRR o (IREEIH b Fe s SR 8 FH 2 B SR I R BN an BB D RE R >
AR IE R ZE 2 M DARER O R 2 E R H B IR » St 20 - sy filBtll] - HIETE H &
RGN ~ At E AN © BT - HIRHE S —RE R B > 5548 T (E 2N
DhRE T - EERAHRIGAH R - M2 ERFEERICTEE » (REZERESER 44821 0.89
mg/g )PIEERICIE &8 22.5 g kg -1 dw ) > ETTHHBARY A BEC R EARTDIRE A 5 > HEH 2 &
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E?%%ﬁﬁ%ﬁ%ﬁﬂi?ﬁ%ﬁ’i%%ﬁ%—#ﬁ » HERF 12 EEKH - PR E R A HE TR S (bl
HYTHER 2 B TRE R A\ Ae st -

(1) 'E%ITE

AWFEILR A BB S HT 2L HITACHI 7040 £ HEhR IR AEA LT E#ET 0T - 165
MroE H k98 Lin 5 NE BT )70 0 H T 2 <2 015t B TH B 645 48 BE [E] B2 (Total
cholesterol ) ~ = [ H i fg (Triglycerides > TG ) ~ {K % /& f5 & H (Low density lipoproteins
cholesterol » LDLC ) ~ =% & A58 H (High density lipoproteins cholesterol » HDLC ) k% & Fij [
(Sugar Ac YFIHH © ZMENAT—IR 2R T F2ERE 12 /NEF - (K5 E Rl 09:00 g - Fr
AEFTERIMAESE 10 mL > KR AEE Y SST(Serum separation tube )it E Il #E1 T4R B ELEE (55
BB lFZE -

(7%) Seatorth
AW FEBEEFTSHVE R - ORISR - fn AR > LI MINITAB 14.0 SR ER

Wie > (RUTIT H AR EIH IR - TR NGt S BEUT TR R - A Z B K

- (o) BIERy 0.05 ?7&)%6’]7342#3_%7?

LD R = i SR {E R SRS EIRL ~ A& M R A b B E FHE M BIR 2
TERER - WL ANOVA I3ffr » EEERiE 2= BRI T 2 B Ehd -

2. LU {E RATAE A 2R - A E SR S T R AR E R B R AR
FITAT - iERH %ié‘xﬁéﬁf INEE AL ST ATERRE ©

3. MRS FE (Repeated Measurement ANOVA ) & B Bidll K B HREHAE IR 6% Kol
RAEEFEIE - SO NBERGZER T ASEEA R AR ZER -
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Figure 1. Experiment program
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() ERAEEIHT

BRPRAEALIHT > oy R o i BIAE © RTZHEE ~ BThRE ~ MURAHER ~ Mk - MAE8LEE 3%
1RRE - WlURER (AR LA BT R SR I R B E B R

JERIEENE -t PUIE ~ AT R EMAE i TN EREIRE S—7 L KE
JRIE Ry 37°C o JER A 53 405 ~ 550 ~ 575 ~ 610 ~ 820 mm > SEIRLISS IR R -

(/) 2RI

&2 M R ARy BV E S e 3 R K EM IS » E ek (FEamEk) ~ 40mEkc
%% (erythrocyte sedimentation rate » f5f# ESR )~ C ZJEM:EH ( C-reactive protein )
serum amyloid A - haptoglobin ~ fibrinogen D\ Jz##i#s (complement) - ESR i@t E ot /774
LURAGED )22 R B4 E 1] » fibrinogen DASEEE(Clotting method) » C [ZJEM:EEH LA
Latex Immunoassay ;7 > haptoglobin DA L ENESE « TEREIE BRI 4: 3% M5 o ] gE 28 3R
FrHEME S E T R IME @ B EBERA - BE ESRE It - EfbsiEiR ErlfE RS Ee
R PEI B A LB 2 A Y FE IS -

(L) EEsHhiacer®R
LIRS B ARG EY(d (PG-SGA) > HF e fe =S L - 81K~ HEGEMEES) ~ BMI 515
FIHH - RS RSB - E BT EEA B e E bz -

2 ~ ERESTER
TR HHY RO e R - AT ERERET i - REGERITECT IR ZR © 1. 52
HERZBRRIGLETEN AEZEYAERNE - SN E SRR AE(BEAT - RAZEREMS
T e 2. EERRBERI T AR > UIRE(LERHEEB M1 - 3. ITEREBERETALR
(EZAEAE EREA N EEABERIRAERMEIT - (RFRHEDT

— ~ Jil ~ A AT

DA S8 R A 72 Fef ot B Bt B HRAR (B 2 2 12 7 - HAE R4 H4E Rk 1 - 12—
HABRAEARER £ SHEBRIEEDRITE S LR E e E MG EEIH DL ttest 2
Levene 18 © S4HAIRTHIZ A IS EMEE SR E BI58 (BMI) ~ EFRER K ARER = - RHAH
E1E TR (p<0.05) - HERERHKEFETRANGLMAR » HIKNBZEAEENE TR - MERR
HEARBE S > ME —#H=Frr > EERHIHEERRN G 12 BRHEAREETH 55
[EE 45 - BUR - ERRBMBMERE S AP EE AR RMEREHIEE - fRIZ Kurt (2006)
fFFFEHEH > 1t jaboticaba [YSE 57T depside » jaboticabin LUK 17 FEEAIEE) - H&h
FEAE ARl AT BB R > BCORMEE TR, - HptR b b et a=E
2-0-(3,4-FHIEHIME)-2,4,6- —FCEIE ZBE - BIE n ARG IHIIREH B AT B 4iHE & (IL)-
8 HYEEA: > AT BRI H3E sk B b A -
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Table 1 12-week measurement of basic physiological function data of the subjects

BE 27

HliaH Ll
547 (variance) T EmE MSE EEE PE
B = (cm) height 161.3+£3.0 5.88+0.28 159.7+2.7 5.56+0.11 0.760
5 B2 (kg) weight 69.7£2.10 8.24+0.01 67.5+1.05 7.354+0.88 0.680
BMI(%) 28.1£1.01 4.13+0.31 27.3+0.89 3.98+0.65 0.050*
HE[E](cm) waistline 89.5+2.53 6.13+0.09 90.1 £0.74 7.45+0.05 0.059
s 4 BR(mm/Hg)dBp 1263 1.1 298+0.2 128.6+0.9 3.12+0.1 0.024*
&7yRER(mm/Hg)sBp 80.1+0.9 2.11+0.05 83.6+1.1 2.24+0,02 0.754
Ak EA 7= (mm/Hg) 45.910.1  0.87£0.02  45%0.12  0.88%0.18 0.047*
M&% & (Sp02)% 953404 3.95+0.02 97.2+0.6 1.57+0.1 0.057
ARIE (LK) Imin 67+0.72  1.35+0.2  72+0.32 1.07+0.02 0.052
Pulse (heart rate)
IS0 3%/ 1 min 11+0.02 0.86+0.01 14%0.01 1.26=+0.12 0.072

respiratory rate

= ¢ * p<0.05 (one- way analysis of variance) » B N[ o
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Scatterplot of pulse pressure vs Oxygen saturation
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Figure 2. Analysis of changes in blood oxygen levels corresponding to pulse pressure difference in

the experimental group.
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Figure 3. Analysis of changes in blood oxygen levels corresponding to pulse pressure difference in

the control group.
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= AT~ AR A B E TR

FAHATHIMR AR (LS AT4E LA HITACHI 7040 = H 8hR MR A Ao 5 T/ s E
l( Total cholesterol ) ~ =Wz HHAE( Triglycerides » TG ) ~ JLEZEF( Creatinine - Cr) ~ &LAEKIL
[ (ESR) ~ 4T [1FER4S 425 4 (Haptoglobin) ~ Fibrinogen ~ #if% C3 1 C4 R ERETIMIE( Sugar
Ac ) HEERWFR 2 > FEHIRHBIE R S IH A LA ES - DI=FH A (TG) ~ bR
R EBUN) RALMBRII AR B FRE VRS (p <0.05) - SEHEEEE P9 E —HE R BB
BT A B i T A AR < 200 mg/dL =R H ISP E DU B B B BEE
Z=5F 0 11 190.5 [ 5 130.5 mg/dL » TBE4HPIEATE 212.2 mg/dL » SR REITE 4
FRTHTERE =R HHAE =150 mg/dL - ERI > MPRFRE(BUN) EBIRAHAT « RAFEZE
FARK o M EERAHAT ~ RHPIER 7.2 %% 6.3 mg/dL - HEEMENZER « R > LLMERI]
Vi AR B IRAH IR M E 25 mg/dL Z = AHIE 17 mm/hour - [T EERAHAT ~ ANFE(ER
33 [ % 22 mm/hour - KLMAMERIIFFEZR (ESR > HMEEF (/R 15 mm/hour » 20 PEIEH (E/N
it <20 mm/hour) » FEGAEALAIFNAYSRAER IE T - &5 [REALMBRIIFRAF & AR AE
A R B AL BRI [E] (Shibuya > 2008) - HersE(bindrtH HBEAER B TE b £ 18
HIE TR T E A EE RN - T2 R B AEZRE(p>0.05) -

= Al BRR T EERE R

AT ~ P AR RS B MBI 0 A (L ST R + (E B BRAE B AR T ~ T I
{1 SEE RIS R AT BRI EREE 24 DT - JUMRIE - Bk 27 - 2k
28 - Tl & R RAERS 9S%(KEE © 97% £ 2 % ) » BT - MARA B BR{BFAEREH TR TAS |-
AR R TR BB - TR AT ER - AR R =B
(TG) ~ AR ZEE(BUN) AT (BRI 2 B Ve T » BT - EEBRAILIE(T 12 R
B B 2 B PR » U B MR BB sk R (5 85 36 RMESCR. - B2 Zhao 172 2019 BiF9e 3%
RE—E DR PR RSB LIRS - TS SRS T - WA
% EARAENE L BRSSO EAEORIE SATEE(gke) - LUBGHE
SERRBTITEIE T - BN R -

B o5

RERDEERMFERERRIN T TS ( ZERE ) NEE SN EZE R£HE
FEMAI RNy ~ R PRS- A R E R b E AR & BB R
AP RS R AE MR B L © fRIE Zhao 1955, > 2KH Jaboticaba HYZ5[; Jaboticabin
1 3,3 H EL g -4-O-fii FR BB & = IR B i R VEME - B b &Y vl sE A Y A 1S 14 FH ZE 14 At
0 BUARBHIEAE SR —EL (2R RZ72 Jaboticabin YT ZEA < 11 Jaboticabin R H S KER
#= ~ [RIfs ~ BohaE e EYE M2 REE - a8 EIHZE M T (COPD) JHaEith @
WHERES - RERTERERE - /N AR - SR MmErTEYtEEARmA
HHtEIL ~ PLE ~ UK - PUYEROMIRERE NIMES BB LB R R B S
TR EEMRRE R E - B0 DR EB SRR - o] DU TERAHREIEE - &
FEARAMBEIE (5 o] A i e Y S FER B B 25 T -
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Table 2 Comparison of per and post Blood biochemical parameters

TEST

"
fa sk
ARRRR

Control group

Experimental group

Blood analyzes Pre-blood Post-blood Pre-blood Post-blood P value
SR FEE FHE

Cholesterol(mg/dL) 196.5£22.1 189.3+31.4 184.3 £34.9 1549+31.9 0.067
Triglycerides(mg/dL) 224.6 +32.8 212.24+38.3 190.5+37.2 130.5+32.6 0.039%
Creatinine (mg/dL) 0.96 +0.14 0.87+0.11 1.14+£0.32 0.93+0.24 0.066
LDLC (mg/dL) 126.5+18.4 127.4£23.6 121.7+£22.5 116.5+£25.8 0.053
HDLC (mg/dL) 43.8+10.6 443 +£16.4 39.4+£12.7 472+16.4 0.063
BUN (mg/dL) 68+1.9 62+1.4 72+1.1 63+1.7 0.486*
Suger-Ac (mg/dL) 113.5+24.0 98.8£16.8 108.1 £26.2 93.1+22.1 0.074
ESR mm/1hr 17.1£0.3 25+0.1 33+0.3 22+0.1 0.385%*
C3 (mg/dL) 174 £0.25 176 + 0.4 173 £0.32 182 +0.26* 0.067
C4 (mg/dL) 30+0.11 31+£0.10 32+0.15 33+0.21 0.064
Fibrinogen (mg/dL) 267 £3.8 295+3.2 286 +£0.1.6 297 £ 1.7* 0.067

C3:54:82-185 2 83-193 C4: 10 - 40 mg/dL  Fibrinogen :190~380 mg/dL
*P <0.05 : BF#ENE T -
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