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Discussion on cold and heat properties of Chrysanthemi Flosin normal rats
based on substance and energy metabolism

MI Wang-yangl, YANG Cui-lan"? KE Ying—yingl, WANG Meng—mengl, SHAN Zeng-ful, LI Ya—gel, FENG
Wei-sheng', ZHENG Xiao-ke'

1. Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China

2. People’s Hospital of Zhecheng County, Shangqiu 476200, China

Abstract: Objective The present study aimed to evaluate the cold and heat properties of Chrysanthemi Flos by exploring the
effects of Chrysanthemi Flos on substance and energy metabolism in normal rats. Methods SD male rats were fed adaptively for
one week and were randomly divided into normal group, Phellodendri Chinensis Cortex group, Coptidis Rhizoma group, Scutellariae
Radix group, Zanthoxyli Pericarpium group, Zingiberis Rhizoma group, Cinnamomi Cortex group and Chrysanthemi Flos group.
Mineral water was given to the NC group at 9 am every day, and water decoction extract was given to each group. After 9 d of

continuous administration, blood was taken from the abdominal aorta to keep the serum for use, and liver were taken for use. Body
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weight, anal temperature and number of voluntary activities within 5 min after the last administration were measured. The ELISA kit was
used to detect the levels of GS, PEPCK, HK, PFK-1, PK, PYGL, ICD, PDHC, ACC, malonyl-CoA, HSL, GK, HMGR, GDH, UCPs,
CCR, COX, ADK, ATPs and ATP. The expression of AMPK and p-AMPK, the key proteins of AMPK signaling pathway in rat liver
tissue were detected by Werstern blotting method. Results In the normal animal experiment, the typical cold traditional Chinese
medicine (Phellodendri Chinensis Cortex, Coptidis Rhizoma and Scutellariae Radix) group could reduce the anal temperature, the
number of spontaneous activity and the levels of PEPCK, PFK-1, PK, PYGL, ICD, PDHC, HSL, GK, HMGR, GDH, UCPs, CCR,
COX, ADK, ATPs (P < 0.05, 0.01), increase the level of malonyl-CoA (P < 0.05, 0.01) and inhibit the expression of p-AMPKa protein
(P < 0.05), while the typical febrile traditional Chinese medicine (Zanthoxyli Pericarpium, Zingiberis Rhizoma and Cinnamomi Cortex)
group could increase the anal temperature, the number of spontancous activity and the levels of PEPCK, PFK-1, PK, PYGL, ICD,
PDHC, HSL, GK, HMGR, GDH, UCPs, CCR, COX, ADK, ATPs (P < 0.05, 0.01), decrease the levels of ACC and malonyl-CoA (P <
0.05, 0.01), and stimulate the expression of p-AMPKa protein (P < 0.01). Compared with the normal group, Chrysanthemi Flos group
could reduce the anal temperature, the number of spontaneous activities and the levels of PEPCK, HK, PFK-1, PYGL, ICD, PDHC, GK,
GDH, CCR and ADK (P < 0.05, 0.01), and inhibit the expression of p-AMPKa protein (P < 0.01). The effect was the same as that of
typical cold traditional Chinese medicine group, and it was inferred that Chrysanthemi Flos was cold (cool). Conclusion The effect of
Chrysanthemi Flos group is the same as that of typical cold traditional Chinese medicine group, which is consistent with the “slight cold”
of Chrysanthemi Flos recorded in Chinese Pharmacopoeia. It is feasible to use the evaluation system based on normal animals to the
research of the property of Chinese herbal medicine.
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2.4 PERHEXEE GS. PEPCK. HK. PFK-1.
PK. PYGL. ICD. PDHC RJ#&N

B A5 4R RO & A 281515, 4 °CL 3500
r/min 250 10 min J5, HCEIERAKRRREA U
¥ GS. PEPCK. HK. PFK-1. PK. PYGL. ICD.
PDHC B 7K~
2.5 ZEARRIGHEXEE ACC.malonyl-CoA.HSL.
GK A9%&3

B 4R RRUFF R ) & 81515, 4 °CL 3500
r/min 250 10 min J&, B EERAK IR0 S B
Fill ACC. malonyl-CoA. HSL. GK 7K.
2.6 PB5ftisItA5EEE HMGR. GDH. UCPs B4

B85 4K BROFF I i & U515, 4 °C L 3500
r/min &0 10 min J5, HCETE AR S B 45
Il HMGR. GDH. UCPs 7K
2.7 REERSIHEXE CCR. COX. ADK. ATPs
K ATP 22/

HA- 1R BRI il 2% 2H 215098, 4 °C L3500 r/min
B0 10 min S5, BT AR HER TR S B A
CCR. COX. ADK. ATPs FHI/K V- & ATP (& &
2.8 Werstern blotting ;A AMPK {5518 &%
$EHA AMPKa. p-AMPKa RIFRIE
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AMPKa (1 :1000). B-actin (1 :2000) J—Pi, =
1595 30 min 5 4 Cik®&WEE , FH PBST Hi%k 6 X,
FHR 5 min, MAZIEZPL (1120000 BEHFFE 1
h J&, BEEH PBST Yl 3 ¥, FiA PBS ¥R 5 min.
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SISEAR R X £5 %7, SPSS 18.0 HHAT4HIA]
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HARENER, P<0.01 FREAWNEEEER.
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Table 1 Effects of Chrysanthemi Flos and typical cold-heat
traditional Chinese medicine on body weight, anal
temperature and times of voluntary activity in normal rats

(xts,n=8)

an Y g omwe

(gkg ) ({5 min’")
i i —  27330£25.68 36.73£037  128.90£15.07
A 84 283.22+1445 36401009 114.44+720"
HE 35 276.00+14.56 36.40+0.18° 11520414417
W 70  28771+9.23  3633+£0.22° 116.90+7.17
Peail 42 27420+885 37431023 140.00+£8.23"
T 70 27740%1446 37.13£0.16° 146.90+7.17"
PR 35 27820+21.35 373240337 137.10£13.76
W 7.0 27320%11.62 3633%£0.19°  119.70+12.54

HXIRALE: "P<0.05 “P<0.01
"P<0.05 "P<0.01 vs control group

B BEESRE (P<0.05. 0.01), HAIHE
ZiRENS B T K RUITIR & B E3Esh ik (P<
0.05. 0.01); MEAEE MATEVEHZ5ERIARTL, B
i 25 PRI IE R BRI IR (P<<0.05).
32 MEERBERNERPANEEKRR GS.
PEPCK. HK. PFK-1. PK. PYGL. ICD. PDHC
&bl

mE 2. 3 i, SXTHRAML, FEMEPZRE
i Z &K PEPCK. HK. PFK-1. PK. PYGL. ICD.
PDHC 7K F (P<<0.05. 0.01), #AMErhzyfei
JF& PEPCK. HK. PFK-1. PK. PYGL. ICD. PDHC
FI7KF (P<0.05. 0.01); PREGIENNSFE M Z54F
FAARAEL, fE 2% B4&% PEPCK. HK. PFK-1. PYGL
7K F (P<0.05. 0.01).
33 MEHERABBERPAMNEEKRER ACC.
malonyl-COA. HSL. GK 7K

Wik 4 fow, SXTEAMAL, FEEhZ ] BT
75 malonyl-COA [{J7KF> (P<<0.05. 0.01), B&{ik HSL.
GK HI7KF (P<<0.05. 0.01); #PErrzin § 2 A%
ACC. malonyl-COA [J7KF (P<<0.05. 0.01) Fh&
HSL. GK fJ7KF (P<<0.05. 0.01); PR3N 5
HZGE AL, B PR GK 7K (P<<0.01).
34 MEERABFERBPATTESEKE HMGR.
GDH. UCPs 7k I

m#k s fon, SXTEAME, FEMh AR RE
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F2 MEERABEARAMNESZKR GS. PEPCK. HK. PFK-17KFHEM (x+s,n=8)
Table 2 Effects of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine on GS, PEPCK, HK and PFK-1

levels in normal rats (x s, n=8)

45 RN gke

GS/(U-L™ PEPCK/(IU-L™) HK/(mU-L™) PFK-1/(U-L™h

it — 730.95495.33 41.68+6.56 708.05+33.19 1 444.15+204.53
B 8.4 863.65+261.97 31.114+1.947 593.99+98.38" 1236.91+194.35
G 3.5 831.02%176.57 29.19+4.18" 600.03+58.18" 1146.24+296.23"
BE 7.0 930.044207.26 33.274+4.22° 588.26+105.72" 1059.28+80.26™
TEM 42 662.69 =+ 184.60 53.05+8.8" 807.03+£90.18" 1507.06+236.73
T% 7.0 652.474176.87 54.00£5.13" 837.20+£78.68" 1700.42+£271.43"
L 35 629.78+194.75 50.824+8.59" 832.37+46.04" 1 666.19+170.91
WAL 7.0 844.394238.10 31.23+3.59" 600.97+69.72° 1102.36+167.42"

AT "P<0.05 “P<0.01, F[E

"P<0.05 ""P<0.01 vs control group, same as below

%3 FRAERARERTETEEAR PK. PYGL. ICD. PDHC /KEHEM (X+s,n=8)
Table 3 Effects of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine on PK, PYGL, ICD and PDHC

levels in normal rats (x +s,n=8)

2H 5] 7 /(g'kg ")

ICD/(U-L™) PDHC/(IU-L ™Y PK/(mU-L ™" PYGL/(U-L™

i [ — 410.11+37.82 10.10+2.031 432.554161.61 483.81493.99
Giyel 8.4 328.43+83.50 7.344+1.93 281.564+73.71" 414.18+65.95
WIE 35 279.22+78.26" 6.97+1.63" 273.23+61.6" 368.814+75.27"
B 7.0 319.79+72.67 731+£1.86" 271.95+74.12" 348.80+58.33"
TER 42 498.724+100.36 13.15+2.31" 564.63+50.23" 576.67+46.29"
T 70 508.671+79.38" 14.21£2.70" 605.02495.69" 592.964104.85"
P 35 462.20458.10 13.03+3.89" 568.48+83.19 531.83+86.62
I 7.0 323.10+71.93 7.47+1.87 329.424132.03 398.09454.39°

F4 MHEERUBERDHAITEHE AR ACC. malonyl-COA. HSL. GK 7KFHIEN (x+s,n=8)
Table 4 Effects of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine on levels of ACC, malonyl-CoA,
HSL and GK in normal rats (x + s ,n=8)

H 7 /(g'kg ")

ACC/(pgrmL™") malonyl-COA/(IU-L™") HSL/(U-L™Y GK/(U-L™

it — 374.43420.83 158.194+18.89 2317.67+443.77 206.134+23.98

A 8.4 447.70£53.31 196.88+43.09" 1607.13+£172.34™ 154.90+18.39"
G 3.5 47176 =74.42 136.79+14.78 1631.35+£264.91" 172.44425.70"
BE 7.0 481.27+64.44 205.20+45.61" 1743.59+388.67"" 171.69+42.93"
TEM 42 283.83438.86 125.46+19.69 2734.90+405.24" 238.31+8.11"

F2% 7.0 293.80447.38" 117.81426.8" 2812.41+385.21" 238.44+16.53"
A 3.5 316.94+21.28 105.814+10.6" 2840.90+253.38" 243.014+12.29"
AT 7.0 433.62+52.1 183.88+35.01 2227.59+416.03 161.45+14.46"

[%{% HMGR. GDH. UCPs fJ7K°F- (P<0.05. 0.01), 3.5
P2 A8 2 7= HMGR. GDH. UCPs /K
(P<<0.05. 0.01); 24N 5P 25 1F AL,
RE I 35 F% 1% GDH 7K (P<<0.01).

5T R ERPAITIEE KRR CCR.
COX. ADK. ATPs & ATP S =HIF M

Wk 6 frn, SXEAMEL, FEMEfh2yReEE
[&f. CCR. COX. ADK. ATPs [I7KF (P<<0.05.
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0.01), #2458 2.2 J+ 5 CCR. COX. ADK. ATPs
7K (P<0.05+ 0.01); M%i{t5 M 25 4H1E
FALL, AEEEPFEIT CCR. ADK HI/KF (P<<0.05.
0.01).
3.6 MHEERABFERPAFTEEKE AMPK 5
SRS

mFE 7 ME 1 s, Sx@Atigg, EERE
% p-AMPKo fEHPIFRIE (P<0.05), TEEFH
FE p-AMPKa S HRIRIE (P<0.01), MEHESE
FEME P SAE AL, B3 PEIK p-AMPKa 25
121k (P<0.01),
37 NHERABERPATEERRYREES
KGIAER LS

Wi 2 firas,  DAPREG AR S i 2R S8 F 24 s il 1)
Y pe = ACHAR bR N &, SR Mev BB 1T

x5 MHRERABREAPHIIEEZ AR HMGR. GDH.
UCPs R iHAXEEAEI (x+s,n=8)

Table 5 Effects of Chrysanthemi Flos and typical cold-heat
traditional Chinese medicine on metabolic enzymes related
to HMGR, GDH and UCPs in normal rats (; +s,n=8)

A5 ﬁu% HMGR/(U-L™") GDH/U-L™") UCPs/(ng'mL"™")
(gkg)
Xt —  10532+14.61  8.11£0.95 8.62+2.54
A 84 953942345  643+1017  649+1.29
WIE 35 7981+1543°  596+125"  581+181
W 70 7824%6.69° 60310917  6.69£1.98
Peail 42 13720%26.18" 9.11£098  12.17+2.44"
T 70 143.40+22.747  9774£080° 123842417
PR 35 12749427347 9524219" 1137218
HHE 70 84771841 631£0.69" 611173

*6 MEERMBBERBEWEHEAR CCR. COX. ADK. ATPs & ATP ZEMHEM (x+s,n=8)
Table 6 Effects of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine on contents of CCR, COX, ADK,

ATPs and ATP in normal rats (X +s,n=8)

g FlEAgke)  CCRAULLY)  COX/AU-LT ADK/(U-L™ ATPs/(U-L™") ATP/(nmol-L™")
ot R — 17.63+1.34 4.12+0.44 159.72+33.33 115.67+8.88 7543.22+316.99
AT 8.4 13.85£126"  3.13£0.56" 101.534+16.88" 91.73£12.46" 7320.45+873.30
HIE 35 13.93+2.63"  2.88+0.85" 93.40+17.62" 87.03%+11.97° 7 673.62£656.44
e 7.0 14.55+3.84"  3.4240.65 108.354+25.34 94.06+17.85 7122.124734.33
TR 42 22714+380"  521+0.74" 173.99+33.33 128.524+24.59 7260.68+590.38
F 7.0 23.55+3.79°  5.41%1.10" 216.554+52.01"" 140.87428.51" 7 029.754489.63
P 35 2424+1.79°  5.06+1.11° 211.35+48.72" 133.53431.50 7 844.78 +690.55
PREGTE 7.0 15.48+2.05" 3.76+0.30 99.56+22.62" 93.81£14.09 7 698.85+£917.36

®7T TRERABBREBARDAWNERKR AMPK 588 4 g

%M (x+s,n=3)
Table 7 Effects of Chrysanthemi Flos and typical cold-heat
traditional Chinese medicine on AMPK signaling pathway

in normal rats (x +s,n=3)

HH  FE/Agkg') AMPKo/B-actin p-AMPKo/B-actin

iR — 1.0000.000 1.0000.000
g 7.0 0.997+0.025 0.812+0.115
T2z 7.0 0.975+0.016 1.20740.044™
PRETE 7.0 0.986+0.021 0.75410.086"
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Fig. 1 Effects of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine on key proteins of AMPK signaling

pathway in normal rats
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Fig. 2 Heat map of Chrysanthemi Flos and typical cold-heat traditional Chinese medicine
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