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Abstract

Objective: To study the effect of Suoquan Yishen Prescription (SQYSP) on lipid metabolism of N2
wild type Caenorhabditis elegans and its possible mechanism. Methods: SQYSP was extracted by
ethanol and water, and then administered to Caenorhabditis elegans at different concentrations
(20, 50, 100 pg/mL) to observe the effects of drugs on the motor ability and reproductive ability of
nematodes. The changes of lipid content in Caenorhabditis elegans were determined by oil red O
staining. The expression levels of skn-1, shq-1, fasn-1 and fat-7 genes in Caenorhabditis elegans
were detected by RT-PCR. Results: SQYSP alcoholic extracts improved Caenorhabditis elegans li-
fespan at both 50 pg/mL and 100 pg/mL concentrations (P < 0.05, P < 0.001), and SQYSP aqueous
extracts improved nematode lifespan only at 100 pg/mL concentration (P < 0.01). In addition,
both extracts could increase nematode body bending frequency (P < 0.01, P < 0.05). In the oil red O
experiments, both alcoholic and aqueous extracts of SQYSP at high concentrations could improve
the lipid accumulation in the nematode body (P < 0.001, P < 0.001), and the RT-PCR experiments
showed that both extracts could increase the expression of skn-1 and decrease the expression of
sbq-1, fasn-1, and fat-7 (P < 0.01). Conclusion: SQYSP has a lipid-lowering effect on Caenorhabditis
elegans without damaging the normal physiological function of nematodes. Its mechanism may be
related to the regulation of skn-1, shq-1, fasn-1 and fat-7.
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1. 51§

CGEEAZ) id#: “IRE, g MeEW: BE, gz hEEd. 7 GEREEL) 55 “F

Qe g, WG, MR, AN o AR EERARRT, AT R R AL

HANFERIAR, HERFLL AREIRE” « “HRIRA” A%O[1]-[4], BUFRB., BREzE. B
TRERA, P MR o

am BRI, B IR RS R, R A PR G RS 2 Dh[5]. A B BAAE R BE 7 b A B8] [7]

% AT R BR B AT A TS N2 A R S5 T B 2% H (Caenorhabditis elegans, C. elegans) 3%, Al ik

3% C. elegans &N i ISP ARG L. S, ARBIADAREDYRE 22 ——— s &I NE S, i

S B R 0 B ) O 7 ——45 SR 25 '8 J5[8] (Suoquan Yishen Prescription, SQYSP). 1% /7 ARG &4~
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525, 57 AR P RAER . IR RERSRS, BEEMGEHES, ™, BARAES. &k
BFEH . A L2 25[8] [9] [10]. ZEEN#sZEe 8] [11], SQYSP FJ A Rk B AR KE LR Jws 15 5 /)N B A i A -H
M=REEE. AN, ZUWFRRVI12]-[19], SQYSP S 2s. #HAT. 15, RIEKH . IRESLHHZ
BN Wi DU ER, TTRETE— 2R bW A 28 B 1 i s AR

BT, B RIL[20] [21] [22], C. elegans AR 5 NREL R S FERIVE, 4k 25 & sRiR
WAL T 5 ARER R, BB D80S o B IR AE PPN R A . DRI, AT FE 402 BT T 70 i it |,
DL N2 B9 A= BUZR HOMISE AR, IRAIRTT SQYSP it i S5 A1 () 2l S AHGAE AL, > SQYSP [t —
TR R S

2. M5 A%
2.1. SCIGEhYD

N2 B A R 2 it L B T 90 BT 5B IR 45 20a AR 4
2.2. SLIGY AR

$219030537Motic it fft e (Ab 50 i 58w A28 A PR A F]); LDZF-50L-11 = s 2875 K B fa (il i 22 (97
P4 ): SCILOGEX B .0oHL(3EH ZEIRFETE A F]); PTX-FA210S T K F-(Fa M ER A ZE A BRA )
LHS-250HC-1 E I E A8 ( FE Y AR A TR A )
2.3. RS

i B35S 7 (R 8 B RS b 5t M- )E) s K #T T (Escherichia coli OP50, OP50) K8 5 1.1 A [A]
Bt fa 3 (sigma-Aldrich 24 7]); 2L O Yt (B 58 @ i AE ) TREHT 72 ) s SE 5% )6 %€ & PCR 71 & (YEASEN
NCIE

2.4. SQYSP iEZEURYEI&

iR E TN EhE R 109, B25 109, /745 109 RAEkr 10 9. BRI BEAR 109 £+ 15 9.
IR% 15 g,
2.4.1. ZEZIREUH

80 g SQYSP T-ihtiE, ik 40 Hf, £ 80°CH 70% LB BN RIRSZEH K, BHEEE 1:30 g/mL,
B 20, BFFIER, JEBORAEFEHCT, 1588 25.38 g ATERHIUIRE, 4 CABIRATE[23].
2.4.2. FKIEEH

80 g SQYSP i, it 40 HIF, 7E 100°C HE4E K B FHE B H v, BHEEE 1:10 g/mL, BHX
2h, EIUEM, MEBORAE ML, 753 18.30 g KIEEUNIEE, 4CHIRIETES].

2.5. ElFiEFRE (Nematode Growth Medium, NGM)RIHI&
S22 eSS 2] 7 VL HEA T 4 o
2.6. %40 NGM HoHl&

SQYSP ZFEHERUN IR E 3240 : 20 ng/mL (IKF) &4, LD(CT)). 50 ug/mL (H55)&E4, MD (CT))Hl
100 pug/mL (=75 &4, HD (CT)). SQYSP /KEEHU 23 B 4321 : 20 pg/mL (fiKF&E 4L, LD (ST))~ 50 pg/mL
(h7E4L, MD (ST))M 100 ug/mL (&4, HD (ST)). & s AX R4 (BC). 2% HHEL[21]1)
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77 1M £ &-2H NGM.
2.7. C. elegans EIHA{L AL

S SRR [21] M 5 1.
2.8. FHILW

N2 B A 7 28 2R R B sURUARS R B 40 MD (CT). HD (CT). LD (CT). MD (ST). HD (ST)
AILD (ST), JF¥ BC 4, —H 74, 20 R/AR, 3 /4. S35 0 SR [20] 1 J5 i e 5% 2 28 i) °F
Yi7gam, LA SQYSP BEHEW) 5 K SRMIEA [ FE T X 42 d~F 35 Z5 i R e o A 5T KB SQYSP
FESEW 5 /KARPITE 100 pg/mL 35 BonF5 ay WA K, (Rl 5 SR SR i0 3 18 =y A IR B R kAT .
2.9. UL

AL LA ] N2 £k 434 LD (CT). LD (ST)fI BC 41, —3t 3 41, 1 H/HK, 10 #/4H . 2% Herndon
LA S5 [22]0) 775 8 SQYSP AN FEFEEUAINT N2 £k AR FE e /1520 .
2.10. BER)LW

SrNEGLR 1.9, 30 /AR, 1R/ . SH KM L2410 775 ATIZ 3hRE 15E 5 .
2.11. 4T O Stif

F MO ¥ (1 £ J7 1L 5 25 FERESE SR [20 B FE ) 45 24 4 RIGZE B eidt 1.5 mL Ep &+, EveED
3 WK LLXEBR OP50. ARJEIMANE E, T =i FE e 15~20 min, &> 3 AP L [E 2l e o JE
EREB Al K% 3:2 I ELBIRRRE, FHILIERR T8, MCE ML O Y. KHihar O YR, =l T
Pett 15 min JEiEVER D 3 IRLA LRGP, SJal ), 1ERMEE T Mg,

2.12. SERTEYEER PCR (QRT-PCR)
S 1.9, 1000 /KR, 1 B4 . 5% Xiao M S5[6]HIT BT . WS IEN cde-42, H K
SIS LR, A E AR, 2°4CT.

Table 1. gRT-PCR primer sequence of Caenorhabditis elegans
& 1. FEmATZ&H gRT-PCR 51955

A L TR
cdc-42 GCGGAGTGATCGTCAATAACA GACCCGGTAAGGGGTAAGGT
skn-1 AGTGTCGGCGTTCCAGATTTC GTCGACGAATCTTGCGAATCA
sbg-1 GGCGGCGAAGATTGTGATTC CGCTCGGTTTTTGGTCTTCG
fasn-1 TCGGGTCGTGTCGGGTGAAG CCTGAGTTGTCCGTCGTCTTGTC
fat-7 CAACAGCGCTGCTCACTATT CACCAACGGCTACAACTGTG
2.13. BiEabE

T seie a2 /0 3 Ik, HdE KA SPSS 25.0 #4317 48 it . £ 4R LR F & ANOVA
K56 7515 . 14 GraphPad Prism 8.0 #F4: 6, FansLit K H Kaplan-Meier 24770 #ri b #E . R Image
J B HAE A2l O B . SEIRSE B LIS £ FruEZE X +s ®#or, *P<0.05, **P <0.01, ***P <0.001

DOI: 10.12677/tcm.2024.136191 1260 R


https://doi.org/10.12677/tcm.2024.136191

YR ESE G
3. ZRENHH
3.1. SQYSP T EHRER4MRT £ a5 f By SZ A

SQYSP AN [FlFEHUIAEA [RIAR BE R X N2 £ T35 75 d (s i G <] 1 e 2 Bl - BC 2L P39 7 dn iy
13.689 d, 1fi MD (CT)A1 HD (CT)ZLi~F¥ % w734 15.297 d 1 16.662 d. X REZIAHLL, MD (CT)H
HD (CT)4H 73 K T 11.75%7F1 21.72% (P < 0.05, P < 0.001), ERAHgit¢E L. IFH, HE 10
MD (CT)F1 HD (CT)AH ML a4 T, 7655 9 d WL R B NS, M, LD (CTYAHR P HEd A
14.763d, A WFHELEL R FEZP > 0.05).

7E SQYSP /KIZMIIHTEFL 1, LD (ST)F1 MD (ST)ZHAHEL BC 2H 35305 I 3 4E K28 H (1 %5 4w (P > 0.05),
ifi HD (ST)ZH i) T3 %5y 15.693 d, REFLK [ &M P75 dr(P <0.01). JfFH, #RIEE 1 a7 UKL,
HD (ST)AYE2E 11 d B AEAZ 2R R 4P R . SEIR 45 SRR W], SQYSP LEEHR I A /K FZE )1 ] LLSE
£ N2 Bf A R4 1) Z5 i, {H SQYSP ZEEFE X7 7 50 pug/mL F1 100 pg/mb W FE R 7] DAGESZ 26 i 58 22,
1M SQYSP /KB AE 100 pg/mL ¥ I 7 LAGE LR 4 th 35 % .

Table 2. Effects of different extracts of SQYSP on the average lifespan of N2 wild type Caenorhabditis elegans (X £s)
= 2. SQYSP NEHR BV EIRE TXF N2 e FIF RIS Mm(X £ )

51 12973 i (d)
BC 13.689 + 0.438
LD (CT) 14.763 + 0.490"™
MD (CT) 15.297 + 0.429"
HD (CT) 16.662 + 0.431""
LD (ST) 14.573 + 0.475™
MD (ST) 14.516 + 0.439™
HD (ST) 15.693 + 0.438™

I 5 BCAMLIL: “77 FRP<0.05 EFAESHHEN; 77 £rRP<001, FEBEWNER, 777 £R
P<0.001, FHEREEER, “™ RRP>005 ZRLEGiHHEN, £3IME4LH.

—— OP50 —— OP50
T; LD(CT) E’ LD(ST)
g MD(CT) E MD(ST)
2 —— HD(CT) 2 —— HD(ST)
g g
2 8
S S

1 0 T T 1
0 10 20 30 0 10 20 30
fFE (day) FfTE] (day)
(@) (b)

VE: (a) SQYSP (CT)41L; (b) SQYSP (ST)4l.

Figure 1. Effects of different extracts of SQYSP on the lifespan of N2 wild type Caenorhabditis elegans
[ 1. SQYSP ANEHREVITEAREIKE T 5t N2 & & ar a2
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3.2. SQYSP #&x a5 gE B9S2

W T 25 E B4 00 78 8 F 3R A AR B RE 1 AN B 1[25] [26]. a3k 3 Fian, BC ARSI E N
30.22 2, 5 HD (CT)4AMH L LGt it 22 5:(P > 0.05). HD (ST)ZHM A~ 50& 2y 30.11 K, 5 BC MM
FEONE RN, (HPLIR T B 1 22 7:(P > 0.05). FHMEHH, 100 ug/mL Y SQYQP ZEEHE A /K $EHU )
FEZER: N2 5 A AU 2 o 55 iy 1) [R] ) 0 2 R AR B e 0 80 B RIE T

Table 3. Effects of different extracts of SQYSP on the reproductive capacity of Caenorhabditis elegans at 100 pg/mL
(X+s)

52 3. SQYSP FEHEEMIZE 100 pg/mL TxtE A TEEE HIIE (X +5)

H R (R)

BC 30.22 + 49.067
HD (CT) 30.97 +52.951™
HD (ST) 30.11 + 46.057™

3.3. SQYSP XZ&k =N gE IR

BEE SERS RGN, UL ZhREZET T B, 2B UL ZESE . 183088 )1 T SRS HUAE. SR
b AR R S AR AN 2 2k U BN e 7 S0 f i IR AR bR, AT i L 523K 1 T4 A 1 8 A R 7 24
YR LhEE R R IZ B e ), Wik BIRe AR M HERE/ 9 H (19[27] [28]. ik 4 Fiox,
BC 4 54725 i 4% Jy 3.88 /208, HD (CT)ZH 54725 455 Jy 4.72 ¥k/20s, HD (CT)4H L BC 40 & %47
1 1 21.65% (P < 0.01). b4k, HD (ST)ZH 1) & 425 i 4512 Ky 4.45 IR/20s, L BC 214 5 1 14.69% (P < 0.05),
P 22 57 Giit 2 7 s

BC ZH [ Sk B2 BN 4T N 4.85 Yk/min, HD (CT)A1 HD (ST)4LI) =k B 2 5h 451 43 591 4 5.32 ¥k /min 1 5.46
Wimin, WZHY5 BC M EL I N T 9.69%411 12.58%, {HIYTSiit242 (P > 0.05). SLihsh R,
£ 100 pg/mL K FERS, SQYQP ZEEFZ I AN /KA I35 AT LAHE e 4% He i) S A2 i e, {0 4 g ks
BN B AR, Uil SQYQP ZEEFEHUFI/K &I TT A& il i 5 26 LB LRI DA, AT B2 i 2k
HIEBNEE Sy, I REREIHFER N AR HEAR gl

Table 4. Effects of different extracts of SQYSP on the exercise capacity of Caenorhabditis elegans at 100 pg/mL (X £
52 4. SQYSP FEHREMIZE 100 ng/mL TXT£kHIEEhEE IRISME(X +5)

) GRS A2 (/20 ) LR BN A2 (Y /min)
BC 3.88 + 2.449 4.85 + 4.220
HD (CT) 472 +3.426™ 5.32 + 3.684™
HD (ST) 445 +2.918" 5.46 + 3.966"™

3.4. 4T O EI8

IEHAHOLT, C.elegans HYHAEN], (EHIMZL O Heifi ] of £ s A I g b AT 4 e e, AT
I 1730 ST o T F0 N G S TSR A 75 12 WL 2410k 2 s A 9 T s 25 B AR A B L [29], ASHIE FE R H
ZITIEMEE SQYSP ANF BRI 4 th AR A g & AL . T 2 AN 3 R, SQYSP ZREEARHUIA
IR PRIAE SE L2 25 B 28 1) R IR 259 ) AR 255 50 i T HERR A 1% 5L (P < 0.001)
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(@) (b) (c)

7E: (3) BC4; (b) SQYSP(CT)4: (c) SQYSP(ST)4H.: 5 BC 4HAHtL: “*” R P <0.05, ERAGFGIT¥EN
“xx” JORP <001, fAERFMZER; OO FORP <0001, fFAERREER; “ns” R P>005, ERLL
TR S K3 AN 4 (A,

Figure 2. Oil red O staining of Caenorhabditis elegans in SQY SP groups
[l 2. SQYSP &4HZ ML O R E[E

1.0
*k N OP50

0.8 sk HD(CT)
© |
E 0.6 _ HD(ST)
z
S 0.4
&)

0.2

0.0- 3

o) o)
OQ% \C& Qéﬂ
& @

Figure 3. Effects of different extracts of SQYSP on intestinal
lipid accumulation in Caenorhabditis elegans

[ 3. SQYSP A [EZ BRIt £k Hh BiE s B AR 1B S Y 320

3.5.gRT-PCR

WK 4 fi7s, 78 qRT-PCR 5256141, HD (CT)41 5 BC 4UAH L AT LLE 2 11/ skn-1 (P < 0.001), i sbg-1
(P <0.001). fasn-1 (P < 0.001)# fat-7 (P < 0.01)[F3RiA&E; HD (ST)47rrl LA i skn-1 (P < 0.01), Fiff
shg-1 (P < 0.001). fasn-1 (P < 0.001)#1 fat-7 (P < 0.001)[{ %Kik & . L5 UiH, SQYSP LB
IR i3 26 B AR T AT BE 5 skn-1. shg-1. fasn-1 Al fat-7 (K5 H %K.

= = = =
> 8.0 s 2.0 ok k s 2.0q S ookl
2 x z z . Z e = OP50
e g ki g g HD(CT)
2604 s 8 1.5 8 15 xxr 3. 1.0
b b z 3 mm HD(ST)
< i < < <
Z 407 Z 107 Z 107 Z
0.5-

£ £ T g g
£ 201 2 0.5 2 05 2
= s = = =
= _
& 0.0- & 0.0- & 0.0- & 0.0-

skn-1 sbp-1 fasn-1 fat-7

Figure 4. Effects of different extracts of SQYSP on the transcription level of lipid metabolism related genes in Caenorhab-
ditis elegans

& 4. SQYSP AN [EJHZ ER4Ix £k Hh A B X 159 48 X B E 3 SR K P IS0
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4. g

AR, TR I R ARG T SN S, AR R ARG N, B I e B R AE 2 — B R
R, A AR A 2 2 AUREIR . AR ME . R 30 M O R A A S50 1 7 [ B R TR 3
[30] [31]. DRI, Grfer A s ot g oo A S 5 A F 6 N O v 5 A U PR B s A

J AR S TE P R AR v R A0 E, (FHZ G RO IR SR AE, FAJE TR e i “aie” “fs
M SETENE32]. ZHCEFUCA[L-[4], MR S H R AL U e gt . BRSBTS R
PR AT 46 SR 26 5 7 8 A AR A, BOHh ™, FREAERG, A RRERRH IS B AR = 1
TN, I LURANERE, ARSI, EShSRIe R R B, 4SR5 e R AR AN H o = e S B
Bl = SN 11 E B FE R I, 45 T4RR 35 7 (AR B 7 & 0.01 mg/Kg) 8 FilJ5, 4k 2 W& 7 4/INER
) IILKE A(30.03 + 1.58) mmol/L [AA%F](23.21 + 1.25) mmol/L, 125 B Eh 7K 41 /8 B3 B M (29.92 + 3.11)
mmol/L F753(32.28 + 1.78) mmol/L; 5438 #h 7K /N B4 H il = E7K~1(8.34 + 1.33) mmol/L #HEL, %2/
SRCH I = BR 07K R 2 TR, (3.89 £ 1.13) mmol/L.

HRmE PR ECESAINEY, RS BANER, EETARE. REEoE, W
HE U, JEFNR RO, BGEAS, (EEANRE . FRSRZIEMEE . A SSEEER, B
AR MR, EiAGE, BEEL. SARNE, 554, S —Ehas . SATELk
FRILIR . BRI The B DARAERHE AR IR, AT k2 G 8. e DARE N, FK
Bl B, O, A TRBRBATE, A TAEMRE 2.

BT FR, a5 F BN T, RS N AL BRI A S R AL B A b, TR EEAR
ZIED | BSETE[33] [34]. FEFSTRAT L RUR N, S 5MRPE @R 2 [28] [29], AWtk 505
Ui &5 B AH 5% () S 3k [l ——skn-1. fasn-1. sbp-1 il fat-7 #EATHE 5T .

skn-1 TENH FLANYIA P 1 RIVEA 2 3 e R F- B2 AHOGEE 7 2 (NIrf-2), SR ATLAA 28 S04 I I8 11 B 22
oy, EES5EYRENNEEIRRSR5]. (HOAWFTIESE[36] [37] [38], skn-1iEZ H5LFAMHERE. HH
JRAAS . BBRCE S . Renalison FP %5 [37]38 ik 40018 28 X6 75 TN Be AT 28 m AR J5 £ 38 (¥ F 7 00F 52«
skn-1/Nrf i 152 5 28 da () Jig J0 A= RN I R B- 481k (Pl R , 122388 % mT S 18 28 HufA 14 sbp-1. fasn-1 fil ech-1.1
MERIAE, MIMHHI RG4S TIARIT R p- A il 72

ENG T A b, I8 7R & B (Fatty acid synthase, FAS) & BRI I L4k Bl A (g 105 R) (1) <4 B, T
FAS 15 25 S A P IR [RIJE 6 TR fasn-1. ZTE4EE A 4 CBEGHEG A FRALBER LA kRS A, Bt 5 b FAS
A AN R BE I TR, e rb (A R R T 5 A0 B H 9 =BG (Triglyceride, TG), i nJ LIE I fig i R 4iE (e A1/
SRR TR RO B B, TR FIANBIARIR IR . Ak, 2 IR FEIE S [38] [39], fasn-1 f¥) T 1 ] i
2 BRI TR T AR 2R

fat-7 S FLEN YAk P R 42 A s B Al A 21 AIBE(SCDs) Y [RIJR LA o 72 75 BT 2k Uik iy, fat-7 o
R G RR AR, R (B e D R) Ak . bk, fat-7 38T fat-5 A fat-6 3t [|] 45525 1A g iy R/ B
ANV S TR B LA P T . WD [29] R RBBIL[39]. 7 ZE[40]45 N RIS IESE: 0 PRI 28 i v] @
A fat-7 BBV PE R, AT WL fat-7 JE R0 AR T AR A B — e = .

sbp-1 TENH FLANYI A 3 1 [RIVE A A2 ] i e AR 45 & B 1 (SREBPs), AT il i 4% SCDs AL T iR & pe it
DAL, DT A ) 8 55 B 07 P 45 0 g P A8 () BB F o E TS NS AT 2R Uk, sbp-1 P BB 3215 5 T
Wi fasn-1. fat-7. pod-2 23 R SRALHE MG 7 & K [34] [38]. T NNUI[38]EF AW 7T A B : B 4157 & (1 il
4 7 T AL 4% sbp-1 Sk 5 pod-2 Al fasn-1 HOZEIA T,  HET L IR HE 07 R a2 (R 155 700«

FIEFRATT LRI, skn-1. fasn-1. sbp-1 I fat-7 Z [AIfE RN 5 Fian. skn-1 mlidE 4% sbp-1
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