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1) I LW (3 AR (P<0.05) 5 [AIESF, m (Y CHT ) (35352355 )=5% 32 AL IR FEAL T v A SR o A T 2 A 1 M /K
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Abstract: To investigate both NO production improvement and anti-diabetic effects of YouthyCome
composite herbal tea (YCHT), in this study, H9C2 cells, PC-12 cells and HUVEC cells were selected
and incubated with different concentrations of YCHT for 24 hours, respectively. Cell survival and the
content of nitric oxide (NO) inside and outside the cells were detected. After administration of YCHT
to normal rats, the effect on fasting blood glucose was observed. The diabetic SD rats was set up

by inducing with streptozotocin. The blood glucose value and the percentage of blood glucose decrease
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in each group were analyzed. By establishing high glucose drosophila model, the anti-diabetic effect of
YCHT was further evaluated using body mass and trehalose level as indicators. The results showed
that after treated with YCHT at a mass concentration up to 3.12,1.56 and 3.12 mg/mL corresponding to
HO9C2, PC-12, and HUVEC cells for 24 hours, respectively, their survival rates still maintained above
80%. It was found that after H9C2 and HUVEC cells were treated with 3.5 mg/mL YCHT, respectively
for 24 hours, as well as PC-12 cells were treated with 1.5 mg/mL YCHT for 24 hours, the contents of
NO in both cell supernatant and cell lysate increased significantly (P<0.05). Compared the indicators
including initial body mass, initial fasting blood glucose level, final experimental body mass and
fasting blood glucose level, there was no significant difference between normal SD rat treated with 5.1
g/kg BW YCHT group and blank control group (P>0.05). In the low dose group (0.85 g/kg BW), the
value of fasting blood glucose decreased significantly at the end of the experiment (P<0.05). In the
meantime , treatment of YCHT amount to 5% culture mass decreased the body mass and trehalose
content of high glucose drosophila melanogaster (P<0.05). The results indicate that appropriate dosage
of YCHT does not affect the survival of H9C2, PC-12, HUVEC cells, but improves the NO produc-
tion in the cells. Treatment of YCHT at the dose of 5.1 g/kg BW to normal SD rats does not affect their
body mass and fasting blood glucose. However, treatment of appropriate dose of YCHT reverses
the increase of fasting blood glucose in diabetic SD rats, and the increases of body mass and trehalose
content in diabetic drosophila.
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54 KZEH R LI R 1R 2 U R . K
MAEEGEMAE N DIl . R, Bk, pe
RGWHith, FESMIFLIE, SEREWRMK
B9 7 2 G K& 4 4y (Petersmann et al., 2019
Cloete,2022) . HTT, Ik RIGTTHE KW 254 H g
A b 4 S OB A, (B TG R S AR
ACF R T AR B . sk, KR A
S FEOHLEA R OV AT, B

R Dk A 25 FIRA S, AR EIR
wEIE, ZFAT B R SR o 3XA085
TEmANg), HINh R, 82, &
itz , G IEd” (AR BE 2B, 2009) 5%, i
Z g WL iE th 2 B e D, AR R, 7
GRS vvs = 1 PSR Ve = W B/ Rrop 4284, e 2 il i
— kR, WM ESR . 87 . S LN
WA, BRIFEAERMEDIR, UERAHBEIRIT,
VERIARERE ) iz CRAET-45,2015) .

ATV, A ERORE RO R N B0 KR
it & 20454, ¥ =ik 744 (International Diabetes
Federation,2019), X J& % 25 6 45 8 = 78 N 19 = PR

FEo R E AR AR . S T A B FTE AR Y
HAmmR, KEE . 20 SERMEE, FIH B
BRI AL B, A D RE PR R A £ i T 4 Bl By
BRI, HA AT RE A I I SR HT (Luo et
al.,2016;Mu et al.,2020)

FKWEE A YA (YCHT, YouthyCome com-
posite herbal tea) - 2018 4E H- tR T, J&—3LAZY
1 ) U S A T R T B RN T TR DR
RS BUEEE . HErt . lEr5EAR
B B 1F 09 25 & 70 TR R S 0B (Xie et al.,
2013;Fu et al.,2017; Meng et al.,2019), ZHUH. KX
SRAEPIRE R, il LA AR DA TG 2 R 52 45 T ) T
ABEGE LA YCHT R0 4, sdad 7 7k 51k
HPIZI A, ST PO AR NO Az i fE F A kil
YER, %120 i B AR FALE], S YCHT 1R b fil B
T RO PR 8T £t B LR A 4

1 MRSk
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1.1.1 @fakks ka4 HOC2 K EC LA .
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AN ; HUVEC AJBF R bk 9 B2 40, W F At
gAY M (P EJb Rt ) ; SPF 9t SD K R 54
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H, R (180 +20) g, b st AR BREA Y RHE
JEE A RS 7 [ SCXK (52 )2014-0004 | #2431, T
KT o e B ARG A 5% e SPF 2 K [ 58 it 1)
F[SCXK (#)2018-0137], Tz AR ¥ A ok
oK, LRFERELE: 20~26 °C, HXHEEE
Fl: 40%~70%; MR, W) RE Ly
DR EEAE

SCR Sh e B S . B R AR SR sh e
Z: 5143 (No. 20,141,112,017) .
1.1.2 X0 548% YCHT (35 : A0000003) ,
A7 H 11 2021-03-03, AW I8AH, My
KEREYHE ARG RN R B4 W .
DMEM K 35 £ . RPMI 1640 X5 35 3, g [ 3£ [F
Gibco A H]; CMI5-13532W, W Adbgh A9 (hiE
Jb5t); CCK-8IXM &, W A R b5 (H
AT ) 5 NO Kl a0 & . 41 M 5 20 20 24 g
(NOKZIM ), W [ 58 = KA A RA R
B, #ERMAE R . PR . frERE . IR
B HAgRE, Y A 3 Sigma /8] TSR
R A, W R RE Y TR S (o
B R et ) s AmR S IR | w (RIS )=20% 1Y 1
R SR AL, R ARSI E A,

VARIOSKAN LUX £ ) g fif§ b5 A% ( 92 [ 5% 2,
K); QUINTIXS13 HLF K F (f = 38 2 M ) 5
SBB Aqua 12 Plus il 7K ¥ # ( 9% [# Grant 2 A ) ;
AxioVert A1 5] ¥ #H 25 i s 45 (12 [ ZEISS A ) ;
Scepter 2.0 4> [ 2l 4 i 1 %% 4% (7% & Millipore 23
A]); CO, 554 (36 [E SHEL LAB/A ] ) 5 I BFL
1% 53 7 A (78 = EKF 23 ) 5 YHDAM S i 5 A Ui
A8 R E RN — R A BR A D
1.2 At
1.2.1 #miadc HOC2 41l FH ¥ 9=10% FBS fY
DMEM K 5 3£ . PC-12 41 it JH & 9=10% FBS ¥
RPMI-1640 1% 3% . HUVEC 408 F CMI5-1 5¢ 4 8%
FEWT 37 °C. 9=5% CO, MR TR N IR
1.2.2 e & ol e BAL AR 2 R 40 i w=
0.25% Trypsin-EDTA {1k, IR 4 A shal
HO AT, AR ST A0 R R, i AGE 5
SREFEIERCH AL 1x10° A~/mL A9 41 B 45 -

B0 M D T 06 FLA B RS IR AR, 1A H
XF B4 F 6 A AN [m] o & Wk B Y 2 a4 (250125,
6.25.3.12.1.56 1 0.78 mg/mL) , 44 i% 6 1F47
fL, AFFLAEF 100 WL AIE, B 9=5% CO, 155

Fi, 37°CFE;FE24 he KiF24h)n, 25X IR
JIA 100 pL e e a3 e 5k, 220 A 100 pL
2xZ R T R B Y 2. dkEERi R 24 h e, H
CCK-8 {5 & 5 40 B A7 1 o o
1.2.3 20 fe 19 28 NO R 84 #a il
etal.(1999) 5k, SLIG I3 R a8 A HRZH AT 3 A~ 32 0
A, ZiRd s hE . e ARG A R R A A
HUAFTE % > 80%) , BEAMMREEBE 6 A FAT L. Y dE
AR RGN, HAMETHEOGTE, LL1x10° 4y
mL (40 B % B 3 Ah T 96 FLAR P, AL 100 uL .
T O UG B A K RAP R, SR R, S
PR A SE A R SR, 2 Al 43 i i A HH R
JT W B A2 W, R SR 4. 24 b fEH
H9C2 . HUVEC 42zl . . AR &4l
) I R 439 3.5, 1.75, 0.88 mg/mL, fE
T PC-1241funy 3z ik . b KGRI R Y B ik
BESrI 1.5, 075, 0.38 mg/mL.
SrRIREEA. 24 h)E, WOAE 96 FLAR A AL AN M b5
FEWEW SOl 25, X B, HPBSHEE—
i, AEFLINA 100 uL A9 40 24, AT H0K S ,
10 000 r/min (L2488 7 cm) B0 S min,
& 50 L BIVAS 440 i 28 Aot ik (240 A e FE vk 3B ) S
Z: HENO Kt ) & P2 A i OB e AT 3, T
540 nm I 2 WEOGAE, RN A4 AN M R A B VE TR
IV e 2 NO 1 B 6
1.3 ¥k
1.3.1 H4 2R EEEEN S
Zhu et al.(2021) 7735, WIEH X M4 B H
PEXTBRZH AN 25 W20 . W5 = H IS b SR B AL 0 2
Br g, H R I T HE 2 S P A ) S B R
B, A SRR w (R AG0 ) =20% 1 e A 55 77 3
WEE 7 d)E, FEREALA M RERIZE | PH T R
YCHT X % 5 40 [m (YCHT) :m ( 35 35 3 ) =1%] .
YCHT W 5] 5 41 [m (YCHT) :m (15 37 3£ ) =3%] .
YCHT &l 4 [m(YCHT) :m (55352 5)=5%1, 4%
S 25 1 T ) g S R 1 A o i DA R AR
73 T Ve R O i G PR ) R O A
R I Z BN [ (2 BUIR) e (15 5%
#)=0.1%1,
1.3.2 E¥FHHERYCHT % SD K FIESLK
FAMFTIERN 3 d, BEVLEL 18 Hah Wk & AN Ak
4h, MEEIE KA IE, JEE R shY LAt
MBEAE, B AR 5 a5 (B BE AL 43 4 116 BE 2 A

Z: I Dimmeler
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B HZ RS 4T R R 2 (5 kg AR5 5
5.0 g7, a5 XYL B 45 7 A 44 gl
K, #L30d. SLEETRA YA E 4 h fF e =
JE AR, HeAS AL Bh W A, SR 2R
XFIE s s 2s 16 s B 2

1.3.3 MEHIG S EpER R8s % SHEH
(2014) )7k, K 431136 H SD KEAE £ 24 h,
i 223 JE AR T — R M I s 3 G R A TR 2R ) )
g kg PR H: 55 mg, TSN BE 100 g 745
0.55mL, FHHEHLMFE 14d. EREREEE
NESIK 4 h e SRR R RS DK a0 S 25 i A
LA A 10 ~25 mmol/L A = IR Y 15 2 3 4
FH im0 IR AR 76 20 4 ok I AR S 565

1.3.4 SRy En HERRYIN
36 H R % 45 I I WH(E B ATL 43 R A 78 % A L IR
FlH2H (5 kg IR 0.85 g) . B 4 (4 kg 1A 5
H 1.7 g MEiled (BkghkFidsl g, FHA

TAHR R Z ), S E 30 d, P 2 I
BRI (ZE 2 [FIHT L5 )

1.3.5 B fesiit 4052 S0 SPSS 13.0
HEATE 48T, EI1ZH GraphPad Prism 6 % {/iF
1500, RAWE T Z 00 gits ik, SR
SE IR bR E 2 (7 = SD) Foi, ZH 1A LR
¢ KB IR T b8 . "P<0.05 R B3, “P<0.01
FEFERE, TP<0.001 2 B

2 4 R

2.1 HRELLE

2.1.1 RFE#F YCHT 2 R B AF % tm fo 55 75 & 4
%  YCHT/EF T H9C2. PC-12, HUVEC 4ii il
24 h J5 AR S R 45 0 00 5 W Bl la~c, 45 R R,
YCHT YE T H9C2. PC-12, HUVEC #iififi 24 h )5
FENE N 80% L b I i Wk B 43 o0 3,12, 1.56 Al
3.12 mg/mL,

(a) HOC2 (b) PC-12 (¢) HUVEC
s 1007 « 1007 < 1007
% 501 % 501 :;% 207
=l L man :

I
VY Y NEN

& P \qu @b '5-\% \5‘0 Q('\%

p(YCHT)/(mg-mL™")

p(YCHT)/(mg-mL™")

p(YCHT)/(mg-mL™")

Bl1 YCHT/EMFHOC2, PC-12, HUVEC4ii 24 hJF A% (% + SD, n=6)
Fig. 1 Survival rate of H9C2, PC-12 and HUVEC cells after treated with YouthyCome composite herbal tea for 24 h (x = SD, n=6)

2.1.2 RFE# & YCHT %t & B # £ 20 it A 4k NO
R Hem Kl AN E ) S YCHT WA [A] Fh 28
ML N AR NO MR EE 52, S5 R anE 2 s . 5
KB, XFFHC241Me, 53.5 mg/mL YCHT W&
24 hJ5, A0A FIE TS A0 ML A NO i
EIE, ZREA S E XL (P<0.05) (K
2al~a2); XFFPC-1240fEH, 5 1.5 mg/mL YCHT
JEE 24 hE, AU I RS A P R NO
W ETE, ZREASI¥E L (P<0.05) (F
2b1~b2); M 2cl~c2 7] LA, 3.5 mg/mL YCHT 5
HUVEC 4 & 24 h )5, S5 (AXTIAIA L, 40
M _EVE R S AR T R NO R B E T, 2=
S HA S X (P<0.05), #78 YCHT 76416
R N BAEPEHOC2 . PC-12 MITHUVEC 41 iy

HAIMNO A= sAIE R -
2.2 ZhYIsLLe
2.2.1 YCHT &4 2 RIIKT B R EES

FaFon WK 3a~b TN, B RWTE w4
W) =20% fY 3G F LM SR e, AR T i A N g o5
i EI T Er . FHEEZ5 4 — H ORI [m (= H WU«
m(FEFREL)=0.1%] Wb 2 B A% & 0% 28 1E L i
A B AR A (P <0.01), Bl 3alisR,
m(YCHT) :m (5537 3£ ) =3% Z ik 41 5 m (YCHT):
m (5973 )=5% 32 1 21 A IH G PRI P R 1% 1< I
W(P<0.05), S5HMZYAMLL, m(YCHT):
m (55555 ) =5% 21 240 X0 1A o7 o 1 o8 428 4 FH W 4
BB AY T M2 4 1 m(YCHT) :m (55 35
) =1% SZ AR ZH X = b SR A i i ) R M 22 7
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SRR FZ o1 / §g 02
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® NS ¢ LY &

p(YCHT)/(mg-mL"")

p(YCHT)/(mg-mL"")
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Ctrl: 25 I IR AE s 525 (X BBAH AR 1L, " P<0.05;ns: P>0.05,

K2 YCHT/EMIT HOC2, PC-12, HUVEC 424 h /54 MINSPNO IR IEZ (¥ + SD, n=6)
Fig. 2 Extracellular and intracellular NO Concentration of H9C2, PC-12 and HUVEC cells
after treated with YouthyCome composite herbal tea for 24 hours, respectively(x + SD, n=6)

Tegit#E X (P> 0.05), K 3biExR, m(YCHT):
m(FEFEH) N 1%, 3%, 5%, HJfeas W 2 /0
e AR R SR R P T AR B R (P < 0.05), HA I
Wl SHEMEZYYIAM L, YCHT 7@ AlHE 5
- HOBUNICR MR A AR Y

2.2.2 YCHT *f iE % K R AR 2 Fo o 45 18 69 7
&l da~b LR T YCHT X IF K B 5 2 1 i
FEE R, rTLUE R, IE% SD K BU% A kg (K5
5.1 g YCHT sl , KEMPIRATTE .
IR 25 HE PR . SCOS IR IR T i . 25 IR I b
{525 O B (R 1 [m] 25 500 s i KO A B, TC
M2 7 (P>0.05) . KU YCHT XJ 1E 8 K By
A5 AN 2 RS A TG ) 5

2.2.3 YCHT *f & ¥ K RAR R Fo = M 45 64
%ve & 5a~b s T YCHT X =5 i b ok B o
FUAFEAE 5200 . nT DUE B, SR BAL R BRY
23 [ 1B (K T 10 mmol/L, 156 W /&5 1l 4 SD K K
B ST ) o 254> 52 13X 7]t A S 06 24 0 4 i i
SRR AR L, o] B REAK (P>0.05) . FEAIK
FdE (B kg T iR 0.85 @) 24l i, SEgh 2t =S i
PSR S BIRXT RAAR H, A B REt, HEA
Giter 25 (P<0.05), i, Az AL 2S i

IMAEE SRR FRZHAR Y, B #2255 (P>0.05),
FWICH & (4 kg A Fi 42 0.85 g) YCHT fE i & F&1IK
e IR RS SRR 2 I A

30w

3.1 YCHTR AL RE  # & 4 Ba A0 1 R Ji 4 A

HEHINO B4 X

YCHT J2& 1 25 £ W5 AT BHS Bt . HE - Fi
R K LY 5 2 6 S LW by 52 10 T 8 1 T 44 1k
B MR KHE, YCHT Al H A B A k0 o
ERAEISAE R . ARBFST 5 BE O B0 LA i
HOC2 . FRL WG 55 200 M 90 200 JiL PC-12 T J #5 k 78 Bz
YA HUVEC VRO LA . i 28 40 B R N 1 BT 4
MO AC e, A YCHT 5 3 26 40 Jfd A% A0 E A .
ST ZE R R, HOC2 I HUVEC 1 Fh 41 Jifd BE ifif 52
B R MR FBE Y YCHT, 7 3.12 mg/mL 7] & F ,
YA TG R R T 80%; ML, PC-12 4 L RE T
2 YCHT Jog o vk B Ik — 2%, 7E 1.56 mg/mL 1Y
FIET, AIEAFIE R KT 80%, X HEMR PC-12 41
L EL A 43 22 20 MR AE A O

P, ARSI N, 7E 3.5 mg/mL 1 5%
R, YCHT fgf% {2 ¥t HOC2 I HUVEC 41 it 3 i
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m(YCHT):m(¥ 353k )
w(E % B =20%

(b)
80~

60-
40

20

pCHEEBERE)/(102 mg-mL")

m(YCHT):m(¥ 7:3)
w(H & H)=20%
Ctrl: 25 X R4 ; Model : BT BEZT s Mef: — HEOWUIR, P4
X RAZH ; 523 R IRZE AT L, 7 P<0.01 5 SRR REZH AT HE
*P<0.05;"P<0.01;ns: P>0.05,

K3 YCHT X il PR R e A ot i (a)
K HRE K- (b) B520 (% + SD,  n=15)
Fig.3 Effects of YCHT on body mass (a) and trehalose level

(b) of drosophila melanogaster with high glucose (x + SD, n=15)

NO A ; AHELT , 7EARMRBa ik AE, HD 1.5
mg/mL 454~ , YCHT BEAS {2 PC-12 4 i 4 fin
NO WA, B, A sk 1) YCHT Refg L ik
UL, 2R RN PN R BB I NO A= 1
R A SR A A A SRR R L. AIRZE
WEFEHIE , WE PRI S LT ARE 5 e s 5 R 1A%
25504 5 (Lundberg et al.,2018; Das,2019; Vallon
et al.,2020; Khemais-Benkhiat et al.,2020) , iij /5 ML
W5 44U L NO M & AT B ICA HVICR, X
— B DA R AR 2 WE PR B IR A 5T B R 2 —
(Rogacka et al.,2021) . KRituEHERY], NO G WU
D LA Je NO B 2% #023 inbRoml FR v 19 & 93 2 (Xie
et al.,2013; Eulhaq et al., 2021) . 4 bR Jii 4 16 10]
FAERE AN AL . RZR AR I R AR R
NO /K ¥ i) A% 1k % Y] # 5 ( Natarajan et al., 2019 ;
Yarube et al.,2019). YCHT REGSAEHECWLLRM . Hi
2520 R PN R A0 A i NO A= B, 1B YCHT H

(a)

ns

6007

ns 013
= SIS )E30d
&0 400+
i)
\E(
£ 200
O r s
pagiis il
(b)
8- ns
ns 5 0
= IS5
L6 = LR JE30d
3
£
£ 4
m
2
5 2
0

R i
F AL 5.1 g/kgs SXTIRALMLL, ns: P>0.05 .
4 YCHT XM IEH KEATTH (a)
FUABEHE (b) FISEIE (% + SD, n=9)
Fig. 4 Effects of YCHT on body mass (a) and blood glucose

value (b) of normal rats (x + SD, n=9)

A T AT SO DR B HOO A AV AE T e

YCHT /- & AHE+, A SCHkiiiE, HEvnhe
% 3805 NO & B (NOS) , M T B8 i NO B A= %,
(Luo et al.,2012;Shi et al.,2014); MiZF= iR ws Al
TEAEEERN, HhSHEBNL-KER, &
FIRJRFL, LA RRIENO A MK Z —, LKA
i VA 1 B mT ML P9 NO & ks, AT 2
HENO BRI, DA AE 22 PR 5 |2 1 i A7 A2 1)
7771 (Ignarro , 1990 ; Yamagishi et al.,2011) .
3.2 YCHTEHE#HBhMEEER

Y CHT (4 B A AE e Al SR R e 4 SD KRR
S0 AR BIUESE . E R R S G h, RATTE
B, m(YCHT):m($5373)=3% Z A4 5 m(YCHT):
m(Ki R )=5% SZ 41 I e 10 7 el 5 | RS 1 SR i R
o b S AR P U R S mE R B, R S 2
) F UGN HE 2 FIF 6 0 1 SR A b 1 P f 3 —
H; AR LI, m(YCHT):m(Ri558)=5% %
RN 2 T 7/ B
IO HE 2

dE—2 b, 3R X R SD A AR B A2 I
ARG AR B ULEE & B, 75k 0.85 g/kg [ YCHT



BRI, 2% G 2 A AR 02 NO A S R ] 7l

0 AT
= K E30d

== R )E30d

I HE{E/(mmol- L")

R 0.85 g/kg; PRI 1.7 g/kg; A4 5.1 g/kg;
SRR B AT L, "P<0.05 3ns: P>0.05.
K5 YCHT X e S AR BT ik ()
Fzs R (b) 19520 (2 + SD, n=9)
Fig. 5 Effects of YCHT on body mass (a) and fasting blood
glucose (b) in hyperglycemia rats (x = SD, n=9)
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