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FUTE 1% 75 B B2 v (RN I F7 I 2R Y 52
HE— 0 5E EGCG F TF 1WA [ 41 75 i e
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1.1 MR5iKH

N2 B A A5 T AT 4 R IB AT 7 OPS0(E. co-
/i OP50) , Caenorhabditis Genetics Center (CGC) ; 3
BEFILAREE TIREE(EGCG,=95%) A IiLiG
& 11 (BSA) | Triton™ X-100  JIH [# 85 & (1 . H
i1, 38 [E Sigma-Aldrich 24 7] ; 5 80 3% (TF1,98%) , il
5 5 Hfi k BH B A BR A F 5 DU B R 2 R
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FROTSE A s Eh IR L eh Whme — U0 R A o S
RS BRIREE AL H , [ 25 4 A Ak 2 3l ) A BR 2
7] 3 S-basal 2% t i (1.47 g K,HPO, ,5.93 g KH,PO,
5.85 g NaClIE T 1 Ltk , 121 “CHK & 20 min) .
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T 20 CAEALIE R4 H A TIE IR G 5
1.3 IS MHIRE

4[5 204k 64 h 5 19 75 T B R £k A 43 0l 7 7% 2]
&4 EGCG M TF1 I NGM F-4i |-, T20 C R
5d, &R S-basal 2z il A 75 il BT 42 R 5 %
B 2B A NGM - H DARE G = B R i 9. 34
A RS DL DMSO S 23 O R B4 34 FA T,
ASPATHRI Y 20 4k o3 i) 1 35 .4 °Cllih i 4514
FHEFRE . ORI RN T IR U AE TS
B, B E A& AR T, U R E % B S5 Wilson

ST YA R ORI A R R RSB T L, LR
BT 42 BET IR IR R E B % Liu g™,
14 FEHEENE

W [R5 Ak 64 WS 19 75 T BRAT 2 B 23 5 e 6 3
# EGCG 1 TF1 ) NGM Al L, F A 8] i B (4
20,30 OV &M R4 E 1.5/ 7d. FHEERTVKIA Y
S-basal 2% ik WA 4 L, PR 3 IR DA BR 255k B 1Y TR
W BB RS 3 2 mL B0 0 S TR A P
PR ORE o 2 o 00 78 T & v I ik v 5 200
pL 5% Triton™ X-100 — AP , W UM K 5 &
TR EARAE . Lh30%% PR 10 min, 5 76 4 CA%
L4 12 300 r/min B0 15 min, Y805 9 g
A H I = R (TG IR & AS TR R 45 T
75 0 PR AT SRR N B IR G it . IR, i BCA R
P13 0 55 T PR TR AR N B AR B i IR
B 45 A LA 1 o A i O — A B
1.5 ZREEBRANE

2k ki M B L 37 (mitochondrial membrane poten-
tial, MMP ) 7K P fiff AR AR S Yot i FE 25 B
i (tetramethylrhodamine ethyl ester, TMRE ) &l .
5 LA 1 pmol/L FCCP 4 FH 44 % i, 100 pmol/L
TMRE N5 Gkt . 3B [ 251k 64 h 5 #4975 TH
R £k U230 55 B2 1) 5 47 EGCG AL TEF1 B NGM
M b, TSR (4.20.,30 °C) &4F F##E 1 h.2 h,
12h.24 h.5d Ff1 7 do $&70 il & RO IE B E. coli
OP50 K , 5 100 pL ¥ £ 2 100 pmol/L # TMRE
Kol IR A J5 5 A5 T NGM i E L #tmT. H
S-basal ¢ v s B F 1.2.12.24 h x5d f7d
L, 57 2 & A TMRE 49 RHK 4 b, T 20 °C
TR 2h, WBE L HIG, H S-basal 2% i ik Wi 5 £
B8 B H RIS E. coli OPS0 H 1Y NGM
AT B B RAT 1 h, dJR IR £ AL, L 100
p L/ FLoKs R i B TR N 25 2 45 96 FLEAR AR P . 96
588 B T 5 2 R B R I 540 nm & B 595 nm.
Mg SE B85, 41 0.01% Triton™ X-100 [1] 4 96 L
M A2k dy, Rl AR SC“1.47 A B vholE 75 i e B0, il
FHBCA LD 8 U0 & i, RIS 2 SR AR I it
A — A
1.6 EARESENE

ffi I BCA B Pl 1700 65 D00 7 75 o P2 A fA
IR 0T o IBGEE 7 R L B0 IR Y
W, ¥ R BCA B8 Pl B0 & A E BB e, 37 °C
ZAF R E 30 min 5 T 562 nm A E OEE
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H Origin 2018 4R &, & ] IBM SPSS Statistics
25 A AT ANOVA B 2R 5 225307, IF R HI Dun-
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FIAEIG R . A/ B TF 1 %6 55 R BaokT- £ e i
BT BYAAIE HTE B # 5 m (P>0.05) . R 1 A1,
1E 35 CE&AF , £ 25 ymol/L EGCG 5 & )5 75 i B2
FREE U e K A A Fl S i 43 501k 20.44..11.24 e,
5% BRI, 25 pmol/L EGCG ¥4 75 i B AT 2% th i1
I5e K 75 i A0 b L A3 i o 0 B R T 8.1506.22.44 0,
M2 TE1MFE 5 75 W Bk 28 L A 5 K 25 iy A b o 77
A ARBE N . F IR A% 1F T M IRV B2 19 EGCG
Xof 75 T B FE 4 R ) G4/ 58 1 TF L, R Sl 2 24
HUSE N 25 pmol /L i, EGCG X 75 I Bauk 2% th (1 f

HE 1AHL 2 EGCG M TFLIE R 5,25 pmol /L 4P /E e ik 2 .
100 —a— X} 1% Control 100 —a— X I® Control
i ——0.25 pmol/L EGCG  P=0.169 4 = ——0.25 pmol/LL TF1 P=0.2148
Z sok —-2.50 pmol/L EGCG  P=0.885 4 é ok —4-2.50 pmol/L TF1 P=0.149 4
H ——25.0 wmol/LL EGCG  P<<0.05 2 —-25.0 pmol/L TF1 P=0.3527
£ 6o £ ol
< <
A = B =
S a0t & 40}
ot i
& 204 & 20r
0 . . . . 0 , , .
5 10 15 20 25 0 5 10 15 20 25
IEF[E]/h Time [f[E]/h Time
P<<0.05 F£/R IR 5 B Z a4 W E 22 5% . P<<0.05 represents significant differences between the experimental group and the con-

trol groups.

1 0.25~25 pmol/L EGCG(AMTFI(B)MEfE 35 CHRU THREBFMIET & HNTFEE
Fig.1 Survival rate of heat stressed C. elegans at 35 C after incubation with 0.25-25 pmol/L EGCG(A) and TF1(B)
&1 EGCGHMTFIMEIE 35 CHRMMEKMHTHMEILRNHERFGMHAER
Table ]| Maximum and median lifespan of C. elegans under heat stress at 35 C after incubation with EGCG and TF1
F5 WP i /h

215 e /(pmol/L) Lifespan of C. elegans PiE 2R R
Group Concentration e K FF i RS F i P value Total number
Maximum lifespan Median lifespan
%f B Control 0 18.9040.08 9.1840.55 — 60
0.25 19.4240.46 10.9240.60 0.169 4 60
EGCG 2.5 17.57+0.63 9.72+0.32 0.8854 61
25 20.44+0.92 11.24+1.49 0.049 7 60
0.25 18.0740.05 7.63240.90 0.214 8 61
TF1 2.5 18.03+0.07 7.42+1.10 0.149 4 62
25 17.17+1.87 8.63-£0.99 0.352 7 60
22 EGCGHMTFIXIZRMHMFEMBEHELREFEETER RITLRORPEHN. MR, 4 CEHET,

25 25 pmol/L EGCG WEH J5 75 il AT 26 i B K 5
A A AR 4390k 17.83.9.97 do S X HRAIAH L,
25 pmol/L EGCG ¥4 75 i Fa AT £k AL i) i K A5 i eh
P BIREAIR T 20.25% ,17.94% . &fIRIRE TF1
I8 I 75 I B R H 1 e R 7 i AR R AL i 4 il

spA|

WE 2 s, 78 4 CRIF A EGCG M TR E
Jei R BE TF X 55 IR B P4k LA — a2 A
VER BRORA B2 . T EGCG W AR T 75 i Ba AT
28 HUTE VS Y IR S R BOAE TG R S8 A R T X T
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B TFLXF 75 0l BFf 28 B PR 4 H 3 T EGCG, #F
I M0 R B N 25 pmol /L B, TR X 75 i BeUfF 26

iK1 22.36%6.16.79 % . HPHe i TE 11X 75 Fa A2k
{1 B K 5 i R S 5 i TG 0 S S I T 4 e R

TFLW G 75 00 AT U e R Ear f i B sr - R E A%
BIAE R T 9.43%.19.01% o ¥ IS T A [V B
100 —a— X B Control 100, —a— X B Control
6025 pmol/L EGCG P<0.05 _ ——025 pmol/L. TF1 P<0.05
e —a-2.50 pmol/l. EGCG P<0.05 2 gl —a-2.50 p.mol/L. TF1 P=0.3650
£ —v—25.0 wmol/L EGCG P<0.05 £ —v—25.0 wmol/L TF1 P=0.073 6
E 60F § 60
A i BoS
& 40r s 40
5 A
H2 g0k 2220k
el T "N
Al
1 1 1 A Il
0 % T RS CR T R, T S T % 5 10 15 20 25 30

If i) /d "Time IRF[E]/d Time
P<C0.05 F/n iR IG5 0 B Z A7 B 5 22 5. P<T0.05 represents significant differences between the experimental group and the con-
trol groups.
B2 0.25~25 pmol/L EGCG(AFITFI(B)BBE R4 CEHT AN BFMETLRNFEE
Fig.2 The survival rate of cold stressed C. elegans at 4 C after incubation
with 0.25-25 pmol/L EGCG(A) and TF1(B)
&2 EGCGMTFIMER4 CRMHFHTEMILRIEKXFEGI PG (&REHn=60)
Table 2 Maximum and median lifespan of C. elegans under cold stress at 4 ‘C after incubation with
EGCG and TF1(total number of C. elegans ,n = 60)

75 M B AT 42 L A5 4 /d
28531 R/ (pmol/1.) Lifespan of C. elegans PAH
Group Concentration K FAr i fi; i P value
Maximum lifespan Median lifespan
%J B8 Control 0 22.3640.24 12.1540.29 —
0.25 18.29+1.81 7.33+0.05 0.002 9
EGCG 2.5 18.3041.72 10.2340.20 0.018 4
25 17.8341.59 9.97+0.58 0.0321
0.25 17.36+0.15 10.110.40 0.0037
TF1 2.5 21.5240.50 12.94+1.40 0.3650
25 24.4740.19 14.46+1.51 0.0736
23 EGCGHMTFIXMFMBRIHFLXHEHESERN 30 CAMHTLREGCGHERE(1 D)FEIG, 75 0 BT
=1 2R R Y AR D7 B o B 2 RS, KB ) (5 D IR S R
B R SR 0 25 S L VB IR 25 pmol/L Y Wi A REEWIK AL 7 d R 5 % B LA H TG 1 3 2 5

EGCG I TF 1 75 75 i BauAT- 4 1 2 AN [m] sf [i] i )
EHARPK GG & . I SA WL, 4 C&HBT &
EGCG FMI TF1 4510855 1.5 dJ& , 75 i Bk 2k gk iy
JeWi & s m TR, Kt (7 )BT E,FH
I BT H A P i 7 5 2 55 0 BB ZE M EL L T 1
B IR FH 2SS B 3B BN TEIE W B SRR E
20 CF, 2 EGCG i M7 5 J5 , 75 i FaAT 28 dufk
RN & B T, KRR T S, 75 0 R4 ik
P I b S A . S IR EE, TR ) g 3%
REALR 75 T BT 2 A PN B 10 5 . Pl &1 3C mT L, 7

ZTF15d.7 dKBFEIBEE G , 75 00 BaAr 26 S AR g
5 i S IR SR RS T R e g
2.4 EGCG#ATF1 3t ba 4k H &bk FE BB L
K FH R0

K4 7R T7E4 .20 F130 CEHF L, 2525 pmol /L
EGCGHM TF1# & 2h.12h.24 h.5d.7 d J5 75 i e
FF 2k Hhe Zhr R J5E F A7 1) 22 Ak 36 DA 28 1 i 1) 16
FIFCCP R BHEXT IR, i BT 4A AT UL 72 4 CH&AF T,
TF1 RS R 2 h 5 75 0N B R 2k e 2o (K 5 e o7
IRV RRAR, W 7 d s 2R A B 7 K 3
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& 150 =
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= £ 100 B £ 200
5ioos 7 150
§ £ 50 j§ 5 100
&= 25 ™2 50
O 212 24 120 168 0= 2 12 24 120 168
I5fTEl/h Time I [E]/h Time

FXFHRA . S50 BRALAH H, EARIR A5 T EGCG Ji
I a1 585 5 Xk 75 T T 2 s 2 A e, A7 7K S G (3
SR I R 0 7 AT e LR A I 6 K. B
9 B I) A A, 55 T T 2 e RO R R FiL A7 7K
KKFEAL {H EGCG # TF1 Al B X 58 2 75 i fa AT 4%
He 2o PR T M AT — s W E A (A5 4ok 4
I EL AN KT i T R AL B, FE IR AR T TFL
AT RE X AR 52 B RS BT 2L SR AR A A B 5R) B A
FH 3% 5 RO TR 75 i BT 2k g B 10
P PE ] —3. mR 4B Al L, S IR 20 °C
iF, A (2 12 h) B 5 TR R AR T 55 10 BT
2R R 2R A B R (S KT, B A IR BT R AR, 5 X8
FEZH A EE 75 T BT S s 2o A RS 5 7K B 2 8 T
SR . A EGCG M5 2 h )5 75 0N B b8 2k ki fk
I Ef AN KT S 3 AT, IR (R0 T S, 2ok A S e A3
K TR . 7RO EE S5 T, EGCG #1 TF1
47 3 0 8 2 AL A I ik A 3K 550 () VT, A Bk (] 9P 7
YT RE S O 75 T R T R R AR TR M . i BT 4C
AL, 7E 30 ‘C&4F ,EGCG F1 TF1 % a9 5 12 h
Ji 75 T BT 2 LGRS KO i 3 BRI . S

[5}HE]/d Time
[ —Hs} [B) AN ] B e s A i 25 22 53 (P<<0.05) . The different letters in the same time indicate significant differences(P<<0.05).
B3 47TA.20C(B).30 CICOE&MGETE 25 umol/L EGCG M TF1 BB RF W& RIE NSRS 2
Fig.3 Fat content of C. elegans at 4 ‘C(A),20 T(B),30 T(C) after incubation with 25 ymol/L EGCG and TF1

mm X8 Control
wxx E@ | p mol/L. FCCP
=25 pemol/L EGCG
m 25 pmol/LL TF1

B C
mm X8 Control mm %+ Control

=1 25 pmol/L F:(%CG 0.14 = 25 pmol/L EGCG
a- 25 pmol/L TF1 ® 012k a @ mm25pmol/LTF1
L b é £ 010 a
i == oost M, i
b 22 00q L b

{r:[ =z c b
= 0.04;
9z
= 0.02

[ [8]/d Time

C

m XTI Control =325 wmol/L EGCG
160,28 1 . mol/L F(;gp* mm 25 pmol/L TF1

—— =
mngA
SO (==}

B skmskox

T /AR A R
Fluorescence/Protein

Hif ] /h Time
ZEFHEH 7 (P<0.05) ,“*x7 (P<0.01) FT“#++” (P<0.001) 7% . Differences are indicated by “*” (P<C0.05) , “**” (P<(0.01)and “***”
(P<<0.001).
B4 4 T(A).20 T(B).30 C(COEMTE 25 umol/L EGCG #1 TF1 ¥ & J5 75 T Ba AT 25 i 48 i Ak AR BB i 7k
Fig.4 Mitochondrial membrane potential of C. elegans at 4 T(A),20 T(B),30 T(C)
after incubation with 25 umol/L EGCG and TF1

N [R] (9 AEA  F5 T PR T 2k ROAE T RO . Y
B2 24 hib), X B2 55 TN BT 4k Ui I BRAIK L, EGCG
FUTE L0077 ] 382k Ha i o 2 1 B8 s 2 b (A fg i A3
KAV SRR IE R R IR AR A R —
EGCG Fl TF L{URHAE 5% i HUER 2] T 2B LA A i i
WRANAE R o M0 & B0 5.7 d B, 3RO87 3 {f 55
BRFF 2R SR 4 FE T, TOk 30 3 1 4 55 i B AT 48
oI FL 2 R A B8 Ha (57 KT
3 iF #
AR AE Y R AR R EERN R
— R 0 PR 5 U T DA KA R S 1 A A
75 0 BPRUFF 2 U 167 B FR 1R B 2 20 °CL e LR T
75 W BT ) P 24 754 R 20 d 2 o B BR AR
TR 25 KK FRA 55 T B T 28 AL (0 7 106 56 i fIRER T
75 W0 BT 22 sk B K a2 . ARG g R R
B, m i (35 “C) 44 F EGCG X 75 il BT £k HL i) 44
PHER B E5 T TFL G (4 O 44 F TR 5 i
BT 28 s AR BV FSR T EGCG. B AR £ M,
0.1 pg/mL EGCG HAT AL RE T, nlHf 35 °C
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ZAFF F T RO 28 AU B A 1311
Xiong %5110 % BRLLT A% S BUH) 1T A8 K B 34055 T BT
LR FF A AREIEE A E A R EE EGCG A K
TF1 X 55 0N B AT 26 HU7E 8 (FAR 325 08 T A7 15 2R 11
M &, 25 pmol/L EGCG i F 48 5 T AN I8 75 i
B b2 He A AE 5, 25 pmol /L TE 1 X417 84 75 i [
FIER A AE 35 R0 5520, 25 pmol/L EGCG [
I T 75 W B AT 2 B e v I R A T AT 36, T 25
pmol/L TF1 XF ¥ L 4 75 i Fe b 2k de HoAg — 2 i {4
FYER .

it — 2 BE EGCG f TF1 XA & N 3805 T
BoFF 2k de iy AR AP 1R 22 5 AR IS8 2 T A () ik B
ST EGCG HUTF 1% 75 0 B2 BRI 2 2 1k
LA RS LS KT (R 52 o AT SCHR S, v R 3T
I PKA {55 3 1M 1 98 8 2% U AR 5 % hosl-1 1 3=
ik, N 5 S IR i sh 51, S BOH WAL M S
75 T BT 28 U5 2 R . ARF S, IR
(4 °C) &M T4 EGCG i TF1 J i [6] 985 75 )5 75 R e
FEE& U PN i 107 2 o 0 o R IR, X — A 1
WIEGCG 1 TF L3l o AL &Mz 1 B8 7 53 it 7 26
0 75 0 B R 2 A He e 4 0 Y O A
Zhou 5155 % )i W 05 3% 75 N BeokT 2k ol 4R v T L4k
PR IR DG B o T ASBIF Y 45 5 /R il (30 °C) 2%
T EGCG FI TFE 1 %5 B[] 955 5 23 B AR 55 T Fe T 2
RNBI IR & & AL EGCGHE 5. TF1HE 7 d
J 75 0 AT 2 BRI BE W & s T o MRSk R AL
R F A Sy  EGCG FI TF1 BB W2 # i e
BT AESE Blan, BRI E & EGCG 4k
LI (10 mg/mL EGCG ) £ 5 i) & i (1) 48 %5 51 C
T, D2 e B R K s A f B /DN BB R v A
AN 25 1) 5 AR 25 mg/kg EGCG Al A
Hp (i A IE K 13.5% %, sk ie MKIRI6 45
YR TF 1 w] 4G 240 B A FE 8D H i = g A9
gloe2n] - GAERTRIE I EGCG M TF1 BA FEIS1E
— B0, AHIFGE LA TS T e B AR AR S s I 1E R
REFRIRE (20 °C) 444 F EGCG I TE 14 Ho i s 5
QR &P, 2 EGCG Al TR A (5.7 D) E 5
75 T BT 28 e PR Y IR I 5 i i B RR AR 25 BTk,
16 20 ‘C& A F EGCG I TF1 ¥ 3 B 35 i I g
VERT AR 25 10 1T BB b 3 R B XoF 55 i e A 2
Hogk e U R PR O VR T R s T RR B L
AR N A4 S AR o i

LARRTIRE S AMARRES BB M, NZRFZ P

I 1Y) 2 A RN R R 1 5 b IR Ty g ZE LA OG , IRk, AF
FEAMNE Y B O R R R e ., W R
B, SRS B WV o o 24, 380 2o A A i 1k
TH PR A BB P (8175 S ORI L I, DT D32 5
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Effects of epigallocatechin gallate and theaflavin on temperature
tolerance of Caenorhabditis elegans

ZHANG Mengting, LI Bin, TIAN Jing

College of Food Science and Technology, Huazhong Agricultural University/ Key Laboratory of Environ-
mental Correlative Dietology,Ministry of Education, Wuhan 430070, China

Abstract In order to investigate the effect and underlying mechanism of representative components of
green tea and black tea on nematodes ( Caenorhabditis elegans) at different temperature , the survival rate of
nematodes at 4 ‘C and 35 °C were quantified in the presence of 0.25, 2.5 and 25 pmol/L epigallocatechin
gallate (EGCG) or theaflavin (TF1). Then, fat content and mitochondrial membrane potentials were in-
vestigated in nematodes incubated with 25 pmol/I. EGCG and TF at 4 °C, 20 °C and 30 °C were deter-
mined. The results showed that 25 pmol/I. EGCG increased the maximum and median lifespan of heat
stressed nematodes by 8.15% and 22.44% , respectively, and decreased the maximum and median lifespan
of cold stressed nematodes by 20.25% and 17.94% , respectively. 25 pmol/L. TF1 had no significant effect
on the survival rate of heat-stressed nematodes, but increased the maximum and median lifespan of cold-
stressed nematodes by 9.43% and 19.01%, respectively. At 4 °C, both EGCG and TF1 incubation in-
creased the fat content of nematodes and TF1 incubation decreased the mitochondrial membrane potential
of nematodes. At 20 °C, EGCG and TF1 showed significant lipid-lowering effect and could significantly im-
prove the mitochondrial activity in senescent nematodes after long-term incubation. At 30 °C, EGCG and
TF1 increased the fat content in nematodes. The results indicated that TF1 improves the survival rate of
nematodes by promoting mitochondrial thermogenesis rather than fat mobilization under low temperature
conditions , whereas EGCG incubation can induce nematode death.

Keywords Caenorhabditis elegans; epigallocatechin gallate; theaflavin; temperature tolerance ; mito-

chondrial membrane potential
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