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Comparative study of processed Polygonatum cyrtonema and

its compatibility affecting on material and energy metabolism

in CUMS depressed model mice
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Abstract: Objective: The Polygonatum cyrtonema was processed

to investigated its effects on material and energy metabolism in
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CUMS depressed model mice. Methods: 80 KM/SPF mice were
randomly divided into model group, positive group, processed P.
cyrtonema group and compatible group, with male and female
were equally divided. CUMS depressed mice model were estab-
lished by unpredictable mild stress for 28 days. The levels of
ICD, «-KGDHC, ATPs and Na™-K™ ATPase in brain, cerebel-
lum, liver, kidney and spleen were detected by ELISA. Results:
Processed P. cyrtonema and its compatibility had different effects
on the enzyme levels of material and energy metabolism in both
male and female mice. Compared to the positive group, each
treatment group was affected significantly (P <C0.05). P. cyr-
tonema could significantly increase the o~-KGDHC content in
brain, cerebellum, liver, kidney and spleen of female mice (P <
0.01), and complex differences in levels of ICD «-KGDHC,
ATPs and Na®-K* ATPase in different organs of male and
female mice were observed. Conclusion: Processed P. cyrtonema
and its compatibility had different effects on the enzyme levels of
marerial and energy metabolism in both male and female mice. P
cyrtonema group had the strongest effect on depressed mice.

Keywords: processed Polygonatum cyrtonema ; CUMS depressed

model; material metabolism; energy metabolism
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BV 22 4 T7 7] T2 1 TR AR T . IR 5
A J7 ) B g5 SR I L fER R SR O AE T H IR 2
B E I R b TR T AR RE 4 O 2 . ARE K 9%
B AR 22 o 3 45 o %) T AR AE 55 RE &A1) B 55 24 30 H 47
ZE K. WO AH ZH LB R 3 250 19 i 5 T
M6 R > L 32 22 25 304 FHT A 1 0 60 5 AN 5 S D g L Bl
& TR I A5 B e S A TR L R B i A BT TE B PR
IR AN Tk VAR /I = 0 R /T 1 (2
B 4 BE 1 32 2ok IR T = KW B 7E 1k 9 1 AL 40 I, %
AL X5 =R TR A I8 N BN ] 4y, ot i ATPs
1 BB RO, ICD &5 2 B By BR A
«-KGDHC 2% 3 By B iy X H IR, &3 — R 5 )R
J5 7 AR K IF R — E B . ATPs Il
JE WA OC B I, L2 W AR B T B AL 6k A fE
ATPs 5 Na™-K™ ATP & 5 K - & R 28 fL i W1 g i AR
R AT,

R R H L ER A THRERE. M2 k22
7 T TR B S5 R 1) 958 05 TR o A AR Akt 1y — b 24 T
HRZG T I FLE A BRI L RORE AR ORI R
BERE R T S 2R e R TR S w3
A0 25 B 2E BF 7T 22 WA U9 B9 37 S AR N RO B AW AR AR
FHE SR B 70 X T IR A L HL A AT IR T AL
UYL BB A SCPUIIAR 25 W 09 B & DL B AR E 38 5T 8
A FEX LR UL Z b T a8 k' LRl T g
R R R, SR f 338 AR S0 A R () B IR 5
B3 BT 95 B (8 3 43 PR G 38 O 4 0 R AR AE TR T 4
R A 34 5 4 B 40 ) ORI Re A A DD AR O, Rt
WS A8 LA I S BE Pkl BE, L CUMS 4100 4 5% 70 7 /)
SR R B X R R AN [ g B R rh =R R B PR ok G
DI/ BLS B A R B AL B (ICD) A o % — B2 M & 1
(a-KGDHOC) K g 9y B A7 4 38 451 5 LU B ATP
AW (ATPs) HI/NEL Na®-K™ ATP ff (Na' -K ' ATPase)
Ky B AR PR 8 AR DT A U RS R T
CUMS AR AAY /N B4 7 A e 1t A 38 (0 52 i & 72 4 F
B D RE T SR IS A
L #Met5Jik
1.1 #etEN=EE
1.1.1 Ry 45 d B KM/SPF /ML 80 H, I
WEAS 2 R BT 20 ~ 22 g, ¥ VF T HIE S SCXK Gifiy)
2019-0001 ; 3l P56 77 125 1 4L S8 72 5 3 4 31 PR B Bl R 2%
R A2 A B R BE AR SYXK (i) 2012-0002, 3&
NPT B 1 E R R R 2SI g ol .
LL2 ke

B K B : AR 18 g ARPH 18 g, B S 18 g, EIR
P18 g . BRAA- 18 g. AB 9 g  RTF 9 g, T EL 6 ¢, 2

B OEEANEBRERMAN CUMS MAB&ER/NRYREEEREHHE

3 g A 3 g AMEIKIE myy + Ve 101 (kg/L)SER
30 min, FMKEL ML 1 em, B 1 h, ol &R
BAE2 WG ST EMA . BHM BB, S ]
SCHEC18TE 5

WU Z AL ERE K IR LR A RAF

KR B

B A 2 /K RO - U B 3% 7 A0 15 g 178 28 Ul 2508
A il 5

DLEERBBNELSEY N 1 g/mL, HETHE
Riti gt — 4 % F R k4 R 0.67 g/mL, JEF
—20 C ARIRIRAE 5

NSRRI AU (ICD) ELISA #6032 %1 & (il %
NFE] LTRSS MM-44498M1) /N B o 1R = TR I 2 il
(a-KGDHOC) ELISA 6 ] 32 71 & (B 6 28w, 7™ i 3R 5
MM-43960M1) ./NF ATP 4 iff (ATPs) ELISA 45 i 7
& (g N L 77 L5 S MM-43650M1) L /b il Na™-K ™+
ATP iff (Na" -K* ATPase) ELISA & 7] & (fiff %2\ & » 7=
fh RS MM-45164M1) . 8 JR# AL B A R A A .
1.1.3 ETAUH

BB EE O ML ICEN-24R &Y, fp I B AL 25 A FR
NEIR

WA S5 g R A - B 5

B ARAX - 1510 A, FEBR AR (O ER A IR A |

B D S 34 - HPX-9082 MBE #, | g 18 i A K2
AR BT .
L2 WREHE
1.2.1 e W srdl 80 FUNE . MERE 4 FF . & I M 1R 57
L JH G S BEAL A S T2 L H B0 20 CBRPE 2D 39 28 L) 8
KA1 CEOR A L UF B8V —+ WG 2% JU ) #80KS I6c (R 4 (e (R 4D
44,
1.2.2 CUMS #AREETY g~ SR FH S 4 7R AT 3040 1L A1 g
W CUMS) AR, ASE 1 R I 46 %)/ B 38 85 it i AS
AR ESE 24 bR IR AR R .5 % .
SR PG KRR S BB SR UL T L R S R
5528 K, A MR WL 2 /N BB B AE L 8 AT 3 R R
PV B L T B AT R B DA R XN BRI 4R AR
A W7 3 AR S UK a0 RS R AT 4 A . A B AR W]
B E/NERAT R BAWARARIL
1.2.3 #EE O\ 29 RIFWR I 4 25 4 3 AR R 4K
0 B I R R (70 kg) FAE ST B AN (20 @) HEH
Ut ook PR AL A AR AL B S AR IROK B E A Y
1.5 mL/100 g, & A #E47 1 AR T e , AR 45 7k F 0 4% 45
H#EHB 1K E4HE 28 d.
1.2.4 HEDU4E 4R 5 56 Kb #2550, 57 BKE /N BRUAR BE
JHCE T UK b T Ay B R /N i B AR R AR VR
IHF—80 T4 H .
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2B 5% % EXTRACTION & ACTIVITY

ANERLR TE] #% B 41 4L ICD, o-KGDHC, ATPs #I
Na'-K" ATPase & fn AL G575 f- 15 4 CEH W
TR FRE I A 10 £ 1% UK AR BLER K BB 3415 . 2 000~
3000 r/min B0 20 min, Y F I . % ELISA X7 &
VO AT AR SR AL E 3 K
1.2.5 FdEa w5 B E I (2 £5) KR R SPSS
19.0 B0 47 15 22 A I 28 1k 22 57 B0 10 07 - e LI /DN BROAS
[ 4k B 53 43 500 LA A TN 2 g At b B2 PU BT RS 4
FIPECAH A S BH M b 4L iR e ¢ R e
2 RS0
2.1 3 CUMS #IEBAE BN R K i 4

=AU

B 1 A0, R T A A b b R N R RS AL
a«-KGDHCHI ATPs K- 8 3 T 5 (P <<0.01) ; 5 B
A E, MEE DR AR ICD K FBETFH (P <
0.05) ,a-KGDHC,ATPs #l Na®-K* ATPase /K -} I 2%
THE (P <C0.01), 5B R 41 M1 bl . M /s BRBE R 4L 10
ICD.a-KGDHC,ATPs #l Na"-K" ATPase /K V¥ 1) i
FTF R (P <C0.01) 5 5 BH P 41 AH B o M P /N BUBC AR 4L Y
ICD, o-KGDHC #1 Na'-K" ATPase /K V% B % 7+ &
(P<C0.01),

ST A B, M PR /DN BRBEORS 4119 o KGDHC il
ATPs K0 B2 T3 (P<C0.01) ; 5 FAME 4L L, B4 /1
B K 4 i Na'-K' ATPase K EM B ZT & (P <
0.01), LRV A L, 2Pk BUER (R4 A9 o« KGDHC F
ATPs /K- 2 2 T+ i (P<0.01) 5 5 B4R Lo, M4/
AL A Na' -K' ATPase /K P B 3 F+ & (P <
0.01), ATPs.ICD.o-KGDHC J& = # iz 1§ 36 5 1 H %
R Y S, = 3 KO FE s U6 B A s A 5R AR
AR 20, ATPs if 2 fe S QA0 PR A, = 2 5 4

B B HEE K T

BE 2498 | 20225 7 A | a5V

B ATP 453 ;Na™-K* ATP [iff j2& 41 il 3= 30 % 32 i , oK
SEFb L R Ae AR M T RE IR . WO 4L RE B A A Tt
e WEE CUMS $IAR A B /I A 19 490 52 1 R 2 A 34 G 7K
- $ v P 28 R G Y 6 A M EL LR RS AN C AR 1
BORBOE T B4 .
2.2 ¥ CUMS $M#BAEEEL /s 5 /)s i 490 R Bk =X 51 BB 7K SF 80

2

M 2 A, R T A A b B R N R ORS 41
Na'-K" ATPase K V-4 it 2 F+ 5 (P <C0.01); 5 B4
AL HEE /N BB 4 1Y - KGDHC, ATPs #l Na'-K*
ATPase 7K M 8% 7t i (P <C0.01), 5554 # 1L, #
PE/N BB 4 19 o-KGDHC #1 Na'-K' ATPase 7K - #%
B TH R (P<T0.01) 5 55 BA 1 4 AH B, il 4 /0 BT (R 41 1Y)
ICD 7K 3 i 2 7 & (P <C0.05) ,a-KGDHC, ATPs #l Na ' -
K* ATPase 7K V-4 3 T i (P<<0.0D), HHARILIH L,
T /N BB RS 41 ICD H1 ATPs K 4% 2 F+ & (P <<
0.01) 5 5 FHPE 2 AR Lo, BEVE /N UG 4H /9 1CD F1 ATPs 7K
W T (P<C0.05) , S RERY A AR L o AP /D BRUBC 2R
H) ICD Fl ATPs 7K -4 & 2 T8 (P<0.01) 5 5 FH M 2 4
I o P /N BURC (L4119 ICD # o KGDHC 7K 4% & 2 7
I (P<C0.01), Ut B JU i #R B IE (13 g @ 35 T o fE 2k
CUMS AR A A /1N B /IS i 19 BE St X 185 7l 7K T o A2 328 00
BEAL/NEZ S DI RE AR &2
2.3 3 CUMS I E/NR Y R E RSB TH

=

i 2% 3 TN, AR AL A L, M /DN B ORS00 RN C AR
41 fy ICD 1 Na™-K* ATPase /K V- & 2 7} & (P <
0.01) ;55 PH P 21 A Eb » M P8 /)y BRUT0ORS 41 G (R 41 9 ICD
1l «-KGDHC 7K - & 3 F 5 (P <C0.05, P <C0.01), 5%
T AR LE A /N B EORE 4H 9 1CD L o -KGDHC HI Na ™ -

K1 AHEBREBRMEN CUMS B /NR KRR S EHER'
Table 1 Effects of processed Polygonatum cyrtonema and its combination on cerebral metabolic enzymes
in CUMS depressed model in mice
N 2 5 ICD/(U -« LY «-KGDHC/(ng * mL™1) ATPs/(pg+* mL™1) Na®-K* ATPase/(pmol « mL™")
21 85.4540.65 84.07+1.00 205.34+2.99 2.930+0.040
‘ BH 4 41 77.70£0.57 " * 86.2941.17* 223.174+2.34" " 2.33740.021 "~
Wit RS 2 84.5340.654 93.9140.75* * AA 233.624+3.72* *AA 2.8664-0.003 " AA
[ingE 105.260.65* * AA 92.7740.37* * AA 217.18+2.58" " A 3.10240.011* A4
21 92.60+0.38 75.12+2.40 185.85+£2.92 3.307+0.000
X BH 4 21 89.3040.38* * 88.43+0.74 " * 219.054+4.51 "~ 2.80240.020 " *
it gl 84.2240.65" *AA 79.0240.99* * AA 223.36+2.02** 3.24040.003 % * AA
[k 80.9740.67* *AA 87.524+0.28 " * 220.744+2.13** 3.1594-0.021 A4

tOGRIRI M. » FREFEE(P<0.05), » x FREFWMEF(P<0.0D); 5HELMIL . ARRERBFE(P<0.05) . AAE

TN (P<<0.0D),
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Table 2 Effects of processed Polygonatum cyrtonema and its compatibility on cerebellum metabolic enzymes

in CUMS depressed model in mice

7B 29 ICD/(U -« L1 «-KGDHC/(ng « mL~1) ATPs/(pg+* mL™!')  Na"-KT ATPase/(gmol » mL~1)
ik 84.047+0.38 97.0140.73 216.81+1.42 2.03240.003

) FF P 21 81.9540.38" * 89.904+0.89 % * 204,96 44,32 % * 2.99640.029 % *

e HORE UL 79.55+0.46 * AL 97.01+0.2444 220.56+1.1244 3.240+0.017 * * AA
fic {21 83.0640.65 4 99.28+0.51* < AA 220.18+5.6344 3.67140.009 * * A4
(R 78.5740.37 100.34+0.56 209.29+2.04 3.93640.009

I i 78.44740.47 86.78+0.62 * 222.9943.09* * 3.33040.010* *

A RS A 80.72+£0.38" 4 85.6340.38* * 232.13+0.65* “ 4 3.055£0.009 * ~ A4
[l 80.78+£0.37" 4 95.13+1.63* * A4 219.24+3.10* * 3.106+0.012" * AA

T SR AL, » R EFBE(P<0.05), x x» L/RZEFWEEP<0.0D;; 5A%HML, AFRRZERBF(P<0.05) . AAE

TR 28 S B3 (P<<0.0D)

x3 NHEBERBREBREN CUMSMMEEE/NRIFR GBS R

Table 3
in CUMS depressed model in mice

Effects of processed Polygonatum cyrtonema and its compatibility on liver metabolic enzymes

/NER, 215 ICD/(U-L" 1

«-KGDHC/(ng » mL 1)

ATPs/(pg+* mL~ 1) Na'-K" ATPase/(ymol »+ mL 1)

LT 2] 78.7540.32 86.450.49
) PR 20 79.55+0.11" 75.214£0.58" *

e Bl 80.784£0.37" " A 78.20£0.63 " * AA
(6N 84.8340.37" A 84.6441,03* AA
BRI 75.6740.39 79.360.52
FH P 2R 93.39+0.21" " 86.45+0.49 "

i
HAAH 91.5240.14 ~AA 87.104+0.36* *
it {41 75.9840.3244 83.3241.00* *AA

264.1443.04
300.41+£3.31" "
176.534+2.17* *AA
222.80+£2.02* * AA

192.8743.16
200.8143.54 " *
196.5340.62
187.9442.1644

2.20540.018
3.04540.020 " *
2.582+0.011" * AA
2.866+£0.014 " * AA

2.84140.010
3.01340.007 * *
3.1104+0.061* A4

2.569£0.013* * AA

t O SEERIAALL, « BRER
TN 25 S5 i (P<C0.01)

K" ATPase /KF4% & 3 7t 5 (P<<0.01) ; 5 [H P 41 4 L
M /N BSR4l Na' -K' ATPase /K P B % 5
(P<C0.01) ; 51 U2 A1 bb , /)N BRBC AR 40 19 «-KGDHC
IR T (P <C0.01) 5 55 FH PR A1 AH B M /s BUC
R4 ICD,o-KGDHC,ATPs 1 Na™-K* ATPase 7k
¥tk B2 TR (P<C0.0D), JFAEALZ ICD #l «-KGDHC
KRR 2 B AV I RE AR L BT . B
JUTHEORS BE 0% A RO o M R P CUMS SR AR R /N B,
JF Na™ -K* ATPase 7K F . £ i JFF 41 22 40 fd = 3y %% 32 fg
F7 5 HLA5 b B2 % T 4 20 400 160 4 J5 R e o 4R 38 A 4 AL
REMESHE,
2.4 3 CUMS AR 2/ R B

A

3% 4 AT, SRR AT B ME R /N U RS 41 ICD
1 Na™-K* ATPase /K & % Jt & (P <C0.05, P <C0.01);
55 BH PR A B BN RS 41 1) ICD .o~ KGDHC, ATPs

Fiae 2 R EEk T H

B#E(P<C0.05), * x F/RZEFWEF(P<0.0D s SIHMEAMLL, AFR2EF B E (P<<0.05), AAFE

M Na®-K* ATPase /K ¥ & % J 5 (P <0.05, P <<
0.01), 5 PHMEZHAR H . /) BURCfR2H 19 ICD 1 o-KG-
DHC 7K AR B2 F+ 25 (P <C0.01), 5 8B 20 AH 1, B 1
JNE R 41 1 ICD, «-KGDHC, ATPs il Na'-K*t
ATPase 7K V- ¥IHR 2 2 F+ i (P<C0.01) 5 5 FH P 4LAH b o
PN B 41 «-KGDHC, ATPs #il Na™-K" ATPase
IR S 3 TH i (P <C0.01) . 5 BH Pk 4 A E o A 1 /D UG
4Ly ATPs KPR 8 2% F i (P<<0.01) . Ui W] JL il 2%
K R % 5 3 T i A v CUMS AR R 54 /)N BB 09 490 5 i g
a2 R K T L 2 B R G 1% 5
2.5 3 CUMS A& E/NR B Y R E RIS EK TN

2

M2 5 A, 5B T A A b R DN RO ORS 41
ATPs il Na"-K* ATPase /K ¥4 & 3% T+ (P <C0.01);
55 B 2H A L o P /D BLBTRE 2 19 o-KGDHC, ATPs Al
Na' -K" ATPasesK - & # F+ % (P <<0.05, P<<0.01) . 5
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x4 MHERBRHEEMEAY CUMS IR SR GBEEMHER

BE 2498 | 20225 7 A | a5V

Table 4 Effects of processed Polygonatum cyrtonema and its compatibility on renal metabolic enzymes in

CUMS depressed model in mice

7B 29 ICD/(U -« L1 «-KGDHC/(ng « mL~1) ATPs/(pg+ mL~")  Na®-K* ATPase/(pumol « mL ™"
ik 101.03+0.28 95.5440.49 238.27+3.36 3.04540.006

) PR 20 79.06+£0.56 * 79.02+£1.14" 197.794£1.99~ 3.011£0.000 " *

i HAE 4 102.43+£0.73 < A4 92.44+0.62% < AA 207.9744.80 A 3.32440.011% A4
Fie {14 85.20+0.55* * A4 81.34+0.38* ~AA 182.62+4.88* AA 3.01340.012% %
(R 78.20+0.74 83.4140.38 239.02+3.65 3.28240.013

o kA 98.794:0.56* 92.0340.14 " * 196.474£3.23" 3.2404£0.017

A RS A 82.2040.46" * AL 94.56+0.49* * AL 256.41+3.33* *AA 3.383£0.007 * ~ AA
[l 74.8640.74% *AA 80.68+0.80* ~AA 206.47+3,15% A4 3.11940.011* * A4

T SR AL, » R EFBE(P<0.05), x x» L/RZEFWEEP<0.0D;; 5A%HML, AFRRZERBF(P<0.05) . AAE

TR 28 S B3 (P<<0.0D)

Table 5

R5 AHEBRHERMEX CUMS MARRENRER HEYMOER

Effects of processed Polygonatum cyrtonema and its compatibility on spleen metabolic enzymes

in CUMS depressed model in mice

/N 4153

ICD/(U - L1

«-KGDHC/(ng * mL 1)

ATPs/(pg* mL 1)

Na®-K" ATPase/(ymol » mL 1)

LAY 2] 75.67+0.57 97.2540.65 191.74+£3.17 2.81940.034
] FF 4 41 81.34+0.49 " * 82.9140.87 " * 191.36£1.18 2.348+0.012" *
s WA 73.0740.39 " AL 85.38+0.14" " A 245.5143,40" < AA 3.20140.017 " “ A4
fic 1 41 82.07+0.49 " * 85.71+0.89" "4 205.1541,42" < AA 3.11040.009 " “ A4
BRI 81.4040.38 85.2240.65 228.40£2.57 2.85140.009
\ FF 4 41 70.22+0.56 " * 81.18+0.87 " * 167.7442.87" * 2.892+0.026 " *
e B 82.07+0.4944 91.05+1.11" *AA 192.30+2.60 " * AA 3.11740.012" < A4
Fig H 4 82.81+0.37" ~AA 84.8140.3844 233.44+2.23AA 3.35140.003 " < AA

T OSEBAMLL, « RREFRE(P<0.05), * * RIREFMEE(P<0.01); FHHEEAAM L . ARIRZE T B E (P<0.05) . AAR

NE SRR (P<<0.0D),

ALY 20 AR BG4 /DN BROC {4 A9 ICDLATPs il Na' -K'
ATPase /K% 35 7 (P<C0.01) 5 5 FHVE 4 AH L, ME 1
/NEPC AR 41 19 «- KGDHC, ATPs il Na™ -K* ATPase 7K
3T (P<C0.05,P<C0.01), 5407 20 A1 L, B 2R/
R 4119 - KGDHC 1 Na®™-K*™ ATPase 7K % & %
Fh 85 (P<C0.01) 5 55 FH P 41 A0 Eb ol /s BRUBEORS 419 ICD,
«-KGDHC,ATPs Ml Na"-K* ATPase 7Kk 3 1 & 2 F}
(P <C0.01), S8R A L, et /N RECAH 41 ICD,
ATPs fil Na”-K" ATPase /K i % F & (P <C0.05, P <<
0.01); 5 FH ¥ 41 A7 Lk, M M /N BB fA 40 /9 ICD.
«-KGDHC,ATPs il Na™-K™ ATPase 7K 1 & % T}
1B (P<C0.01) . U6 B JUHI #6OKS I BC AT R 05 W 25 7 e it
CUMS AR50 /N BRI A4 Al A 3T i K A7, L L i o i
ThAE i R 5 35 7 T B vk s B (R4 mT A Ak T A
CUMS AR /N BRI A0 Al 2 A i K S EL JHG 8 i
T RE MR R AF F A

S

AU BORS S FL I th 05 45 O 25 16 B 4, BF 5 T U
O B FC AL CUMS 1A A5 280 /s BRL 49y S0 RE 2 36 ) 3
Wi o 25 SR JUH R BOE X E 1 /D B 0 5 RE
AR 2 AR ELBC ARG R 230CR — B0 A 3 58 L JC
X /AN B R ) 40 5 R QA AT 3 R A T 0 T R
4932 B T AT RE J2 3 5 %y v A R 2 iR R T B 5 L A
BORS X HEVE /DN BB R A9 ) o AE G QS B e A
AR BRSO B3 B AR . B WL 2R X CUMS
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