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Abstract: Based on the high-fat diet of successfully modeled obese and hypercholesterolemic rats, using simvastatin as a
positive control, the results of epigallocatechin gallate (EGCG, 83.3 mg-kg '-d™") + L-Theanine (16.7 mg-kg '-d™"), EGCG
(100 mg-kg'-d™") and L-theanine (100 mg-kg'-d™") continuously fed by gavage to high-fat diet SPF-grade SD rats for 56 d
were compared to investigate the synergistic moderating effects of L-theanine and EGCG for the prevention of obesity and
hypercholesterolemia. The results showed that compared with the normal group, there were significant differences (P<0.05)
in body weight and blood lipid level in the high-fat diet group, and the body weight had exceeded 21.2% of the weight of

the normal group, and the total serum cholesterol exceeded 79.9% of the normal group, indicating that the obesity and
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hypercholesterolemia model rats were successfully modeled. Compared with the model group, all intervention groups could
effectively inhibit the increase of body weight and blood lipid level in rats on long-term high-fat diet; compared with the L-
theanine group, the combined EGCG+L-theanine intervention group significantly improved body weight, blood lipid, liver
lipid and liver redox status (P<0.05). The combined EGCG+L-theanine intervention group showed better effects on body
weight, abdominal fat mass, liver coefficient, organ index, hepatic malondialdehyde content, hepatic peroxidase activity,
serum Apo B100 content, Apo B100/Al ratio, and hepatic lipid accumulation compared to the EGCG group. Compared
with the simvastatin group, only the combined EGCG+L-theanine intervention group showed a significant reduction in
body weight, abdominal fat mass, and liver TG content (P<0.05); meanwhile, the pathological sections showed a large
accumulation of lipids in tissues and organs of rats with long-term high-fat diet-induced obesity and hypercholesterolemia,
which was significantly improved in the combined EGCG+L-theanine intervention group. This suggests that L-theanine and
EGCG have synergistic regulatory effects in the prevention of obesity and hypercholesterolemia.
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BB R I AER . FERRIRSR | Lebe | AR
BRERR IR 0475 55 T 100 SR B A B A B s g
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LRI WG I RAR IR, SR A2y (LA
2 ). L- 25 &2 (L-theanine, LTA) . A=A
PSR ST, HA GRS . BEPRIE | = I g
S H L LA 45 Z R R 22 ™ AR U7
Z I Th R I REEAR UL Y D28, AE AR S5
AR B TESEE Y SR iy L- A 2R e 2 A
/N B AA B 3G 90 T 5 FR SR O REARR L v v H vl =R
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FAA) U T, [l vl 3d ™ R BB B S HE iR
s AR 2R3k, I gE k. R T
JLESE B & FIRME (Epigallocatechin gallate, EGCG)
e e R LA R, B R iy 25 B,
CLIEPTEEAL . PR . P PUILFEEEERTY, BRI
il B E 3 i i I A BT WL, e R BT HE
WU IR s 5 5 D7 R AT Rt A5 5 (Brown
fat, BAT) = #4455  JE R 33K, (R #ENR T S Ak Fn
BAT 7784, MY UARE BLIHAE, LAIASIE 80 H -
[F]I}, EGCG il L- 25 2R O e gl A E TE I Ty AILIACE
FARU EAFAEPRREIVE M, X e 24509 iyt se i &
I EGCG Fl L-25 2 MR 7EAE 52 40 i S AL 540 77 ThI A7
TEUHRIBE R IVE R . HAh, I &3 EGCGHN L-Z5 24
P 2E A T AU 53T AL EARAEAR LA 22
ST A UAN R BT A ST TR DR 01
Yy o R, (B HHT EGCG Fl L-28 202 DR 10 52
TEAFIEER b

SR, ASBIFSE LA i B A5 A P A v JIHE [T s ifin i
FE IRy B, A L-Z5%R . EGCG LIS
et EGCG 5 L-AR& BRI IR B Lh (29 5:1)
BT A EGCGHL-ZR APRIR G M IR, L

WS AR SPF 2% SD KB 56 d, LEEFSR T L-4%
R I EGCG TE 755 AT ik Az v AR [ W 1 7 1
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YIRE R A HER AR AR
1 HN57E
1.1 MR5EE

SPF ZHEYE SD oL 48 H, 4 JEi%, (A (170+
10) g, FH 15 5 17 31 ve 550 A S50 B W A BR 2 w2 L,
I B A PV AT IE S SCXK () 2019-0004; =515
"k (High-fat diet, HFD) F1IE & 1%} (Normal diet,
ND) VLIjma il RRE AR B2 w], Horh s ARkt
(%R 23300) 244k 5.1 Keal/g REHE, 1E % 17K (45
23302) $2 ik 3.6 Kcal/g G &L, =28 /-5 EORIE
B AL RERE . SF4E R AR, EIRST AR 1 R
EGCG(ZliF =98%) . L- A2 (£l =98%) /g
B AR YR N E]; MR T (Simvastatin, Sim)
Z[E Abmole 24 H]; HH =E5(TG) . MARFEEEL(TC)
BB EALY IS AL EE (T-SOD) | 75 85 B 15 25 1 H [ s
(HDL-C) | {I% IR HAHFEE(LDL-C) | 45 5542
i (AST) . HNFEERF(ALT) . N (MDA) . &5+t
HAK(GSH-PX) | it E AL E W (CAT) S AF & M
AR A T FARWESEIT; ELISA 7] &% 2 (LEP) | B
g (PL) . B & 1 A1(Apo-Al) . ZKJEHE 1 B100
(Apo-B100) VAR AEYIRHY A BRA ],

Varioskan flash £ I HEEEFRIL . F1-Clop Tip #%
W . PowerGenl25 =35 AL 3€[E Thermo 2y
F]; MIKRO 22R ¥4 E.OHL 2 E Hettich 2\ H); i
BYI AL IR RS BRAS R M2104 HBFK
S MERE- TR 2SS () A FRAF S

1 EBRTERVRE 5 T kL 35 o

Table 1 Nutrient composition of high-fat diet and normal diet

Sy AR Tk TEH kL
R 19% 19%
Y AL 21% 71%
Jg 60% 10%
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38 AR AR MR R R BRI 1 1Y) 20% AE S S8 P AR R R
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JHE =258 (%0 ) =BT i/ K B AR EE < 100
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Table 2 Animal experiment grouping

A &K Tkt H#4 (mg-kg-d™")
ND 1EH T IR IEF AR 7K
HFD = AR 2 e g et K
Sim SEARABTT X AL = DR AR S(HE B W1 mg/mL)
L L2828 Tz = R 100 (7 ¥ 420 mg/mL)
E EGCG T ien R T 100 (7 ¥ 420 mg/mL)
LE L- R EFR+EGCGELA T Wil Rl AL 83.3 EGCG+16.7 LTAGHE 5 ¥ 20 mg/mL)
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Fig.1 Effects of L-theanine and EGCG on body weight and
Lee's index of rats on high-fat diet
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Fig.2 Effects of L-theanine and EGCG on food intake and food
utilization of rats on high-fat diet
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F1 B100(Apo-B100), H: Apo-Al. Apo-B100 JH:
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Table 3  Effects of L-theanine and EGCG on fat accumulation of rats on high-fat diet

21151 ND HFD Sim L E LE
TR R (g) 0.44+0.11° 0.59+0.15® 0.64+0.46™ 0.61+0.16® 0.79+0.21% 0.80+0.27°
TR Z50(%) 0.09+0.02° 0.11£0.05® 0.14+0.10® 0.12+0.03® 0.16+0.06® 0.17+0.06°
&R Rg i o i (g) 10.53+2.35¢ 20.67+1.69° 16.69+2.64" 17.58+4.12% 19.35+4.49 14.27+2.81°
[ Fe R R 50(%) 2.10+0.33¢ 3.54+0.20° 2.95+0.46" 3.26+0.63% 3.44+0.75% 2.61+0.55%
B 52 g i (g) 8.65+1.75° 14.41+1.80° 13.35+1.76° 13.74+1.12° 10.10£2.65° 9.60+1.33"
FFFS2 BRI 280 (%) 1.73£0.25° 2.47+0.28° 2.37+0.36 2.4140.34° 1.80+0.45" 1.83£0.23°

BEEIRN (2) 19.18+3.98° 35.07£2.37° 31.31+5.31%® 30.54+5.85% 29.45+6.99" 22.85+3.96°
SEEAEH R E(%) 3.83+0.53° 6.01+0.22° 5.53+0.90° 5.67+0.84° 5.23+1.18" 4.43+0.59*
e FATAS R R 4 (] 25 57 5. 35 (P<0.05) 5 #24[A]
F 4 L-BER K EGCG X IRk &K B NERS B I8 B & TR0y
Table 4 Effects of L-theanine and EGCG on lipid accumulation in visceral organs of rats on high-fat diet
p g g
215 ND HFD Sim L E LE
LR (g) 1.50+0.19 1.63+0.18 1.50+0.16 1.5240.16 1.55+0.19 1.45+0.13
FFREFT & (g) 12.17£1.55° 17.44+2.89° 15.81+1.53® 15.74+1.30 15.71+1.83%® 14.89+1.63°
JIE U F 2 () 0.81+0.08 0.87+0.07 0.82+0.11 0.7940.10 0.8240.13 0.760.15
it i i (g ) 1.76+0.12° 2.27+0.23" 2.03+0.14° 1.80+0.19° 2.22+0.41° 2.15+0.37°
B (g) 2.85+0.24 3.11+0.10 2.90+0.26 2.99+0.24 3.07+0.22 2.93£0.19
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