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Abstract

AIM: To observe the effect of treatment with
Aconitum Lizhong Pill on liver energy charge in
rats with Spleen Yang Deficiency syndrome.

METHODS: Eighteen litters of newborn rats
were used in this study. Nine littermates in each
litter were randomized into nine groups. Four
groups underwent thyroidectomy, and five
groups did not. Thyroidectomy was carried out

131.

with “iodine to destroy part of the thyroid on

day 1 after birth. The interscapular brown adi-
pose tissue was removed on day 42. Littermates
were fed a high-fat diet from day 42, and then
administered intragastrically with a decoction
of medical herbs from day 70. The level of liver
energy charge was quantified by HPLC on day
98. A t-test was used to evaluate the difference
between the two groups.

RESULTS: Euthyroid rats: Compared with
control rats, the level of liver energy charge de-
creased by 33.0% (P < 0.01) in model rats. The
level of liver energy charge in rats consuming a
high-fat diet increased by 12.3% (P < 0.01) com-
pared with that in model rats. Compared with
rats consuming a high-fat diet, the level of liver
energy charge in rats treated with Huanglian-Jie-
du Decoction and those with Aconitum Lizhong
Pill decreased by 28.1% (P < 0.01) and 44.0% (P <
0.01), respectively. Hypothyroid rats: Compared
with control rats, the level of liver energy charge
increased by 40.8% (P < 0.01) in model rats. The
level of liver energy charge in rats consuming a
high-fat diet decreased by 23.8% (P < 0.01) com-
pared with that in model rats. Compared with
rats consuming a high-fat diet, the level of liver
energy charge in rats treated with Huanglian-Jie-
du Decoction and those with Aconitum Lizhong
Pill increased by 9.2% (P < 0.01) and decreased
by 22.8% (P < 0.01), respectively. The potency
of energy charge in hypothyroid rats was lower
than that in euthyroid rats (model rats: 11.7%;
rats consuming a high-fat diet: 40.1%; Huangli-
an-Jiedu, 9.0%; Aconitum Lizhong Pill: 17.5%; all
P <0.01).

CONCLUSION: Treatment with Aconitum Li-
zhong Pill down-regulates liver energy charge in
rats with Spleen Yang Deficiency syndrome and
thereby exerts thermogenic effects.

Key Words: Aconitum Lizhong Pill; Spleen Yang De-
ficiency syndrome; Rat; Liver; Energy charge
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VERR R B A4B B0 TR ORI A R H MR R
F 1 R PItR 3R W ARAE, $ 42K 0 B AT 7 18]
AZ GG, 5 S6 R IT44 3 M4 InAe 5 TOR TF 45
A Bris. %98 K B ME, #)JR 54+ F A IE A
B, @ RBRA E RN F AL AT, H T YL AR 40 A 2L
BE £ 7.

R RfFMMEmE T, BAARTIEL
IEH 2B AK33.0%(P<0.01), & 528484 20
F&12.3%(P<0.01), /FibAARGMILS
Pg 28 % 1%28.1%(P<0.01)#244.0%(P<0.01).
BRI rEE P, B A 4R ST AL B
2A 4 1540.8%(P<0.01), SAgZA AR a4
B 4%23.8%(P<0.01), 7% &4k FRsmdt
59.2%(P<0.01), &4 4k 3 A5 4 AL
22.8%(P<0.01). Lk perm g b, &
FAEMEREA L, HAEME. KL
BB A KL 7% 40.1%. 9.0%F=
17.5%(P<0.01).
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MR RENE. S5 AR DU 7 B oA B PR R A T
P B R A S PF I B 180 1 P 2B K T 3R A
I HL R 1) 1 I 2ARE.

1 R

1.1 HH 424 hNiEE R Wistar K18
B(REE=9H), KIES5.7 g£0.7 g(h
B 24 RL 2% B S 06 S W E S BT, VR AT AE 4 S
SCXK(51)2005-0013), MEREHE . R RIGHE12 h,
G 28°C £ 1°C O B R PRI ), VB 45%
+ 5%. ARAEAELR s IR R 83 %0 Wi iR, 15%
I, 2% [T 1 e P AR S
I, KA ABEH520090518) =i
1% (k5200905 18) A &L A AL B (i1 +5090422) 4
JERA 2R 2 W) 7, AR B R KR SR (R
500 mL, #t5200900511) K EAbHIZy) =5, =
R IR 17 (adenosine triphosphate, ATP). &
J#tF (adenosine diphosphate, ADP)F1— 12 iR
(adenosine monophosphate, AMP)ArUE S (L5
090212) 4 SigmaZA &) 7™ i, 2% b Jr58 15 8 Al
WA '5-090428) 24 7 5t U AE D RHL 2 W)
FE . Na bt DX B9 7= S (b H
U e B i = 2 B H B A FH RIS P A B, b5t o
B 24 K27 v 24 25 I ) 6 B - By SRR R i
Gl R B (LE 259K 4 3.0 kg/L). S T-Mettler 2
A AE1602 HL 123 AT RSP, 56 B 22446 A 7] 1100
AU RGBAH (54X, 5% [E Thermo Labsystem A i)
MEK3RIBEARAX, T2 9 HT 2 DR A7 B2
A|DY89-1 R B I FE S ML, VL IR B dn I 2
X2 BR 2> A TGL- 1628 i3 250 M.

12 7%

1.2.1 448 [AE59UCHEL ., A4S rBE AL 4> A\
oY, SR 18, IEH AL MBIk SR, 5570-98
FHEE AP E K10 mL/(kg-d), H598KALFEENY)
JE BUR B HFAEO.1 g, e FE VM {6 3% 5 (high
pressure liquid chromatography, HPLC)ll & T i
BT SRS 5 12 R I3 590.5 mLAE B
oK, HA2RFRUIBREE G, R IFIEH 4,
AT 5E56-98 K =i IR R FE, A [RI3k1G
BRI SRAFEIA AL 5570-98 K3 1 WA M R
[& 42 243.878 g/(kgd)], RIFIZRAFHIYAL; SRAH
BA: H70-98 R UEH M1 B P OAL[ AE 24,536
g/(kg-d)], RFFRAFBIA; REBRA: F1IR
s v 5 1130 mCilkg), AxFISRAGRIAIA; K
Bl SRS (30 mCikg), 431
PRI REEIRA: BURMEER T30

| BN
AR A KRR
I ERE R
iE e P E
Bets, RAAE
A A A g 2K, HF
RAEEF, AHT
Bt 3 — AL A B %
ENHE “FE
R AL NS
o I L
R KA W
BT %k AEE R
TR E IR £
HEEAREIR
KL 2 EIEE
BAHMEF &,
TR “F EH
AL BB A
HFAE.



3784

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) BIEAYE 20108128188 5518% 553587

iR EE

AR I e THY AR B
Ea EAF A
F, 5 “ERXIE
BAL7 FABER, K
TEAE S G 69 A
B Al RSB
RETLE.

mCi/kg), 43 AR A4, K B iindl: H1RE
JTESE (30 mCitkg), AR IFABRAHELIA 4.

1.2.2 AR Z ¢ BUM RTZE & 12 hikIR S, FR
1A BT (Wb); ARTE 5 HUHIE, 175 B 328 H W 4R
THAK G, BREFIE R (W), THEAE100 gk i
JFH EE 1 (W 1/Wb X 100).

1.2.3 AmIAFRE AT RAEVKIA T, FREUH-ER0.1 g
A A B R K # 1 mLA) %, B200 wLAFES)
20 CRAFAFIN AL 28 B 2, HXS500 uL”)
FAIMAS00 pL 5% & AR (HCL0,)UTiE & 1,
4°C F3 000 r/minX 10 min, H{_EiEWS500 pLin
AN40 uL 20% M KOHYTHE20 min, 203 CR
FEVEME, M5 ATP. ADPFIAMPIH & . FKIE
&4 A @] Lichrosorb Cg, 4.6 mmX 150 mmfA,
4. 0.05 mol/L KH,PO,-K,HPO,Z% ¥ (pH7.0)
HIRSIAHA, 5 10% F BEAW i sh B, &
JZ4718 min. i 40.8 mL/min. K3 K 4254
nm. HFEARIN10 uL. LATP. ADP. AMPHx
PR it W 5 it D6 TR R B IS ) 1 58 0l 1% Ok )
Wik Hi. LEB 4K HIATP. ADPRIAMPHR#E
%4 W, bRUEREE 4200.00. 100.00. 50.00.
25.00. 12.50. 6.25 mg/L, -l BEAE10 pL, LLIE
TR DAARR, FRife iR B R AR bR, 2 filbnE
ek, HLIHGFEATP Y = 11.547X-7.412(n
=6, r =0.9999), ADPAY = 25.877X-1.5348(n =
6, r = 1.0000), AMPRY = 40.002X+5.7288(n=6,
r = 1.0000). #Z [R5 REA, U R E A
ATP. ADPHMIAMPE &, fi HE A& EKIE
ATP. ADPHIAMP# i, $4[EC = (ATP+0.5ADP)/
(ATP+ADP+AMP)| 15 BEfT {f.

Gt IR DU VB E A% 5 P T
BEHAGRIAT AR MEALALPE, Plmean+ SDR /RN &4
PR, THE LA L, A0 LA AL )
ZE9, P<0.05F B M. DAbRHE /N e K413y
fE(Mmim Mmax)y\j FJ:BE, % [Xi = (Xi-M i)/ (M-
M i) IBRAF R REEL A, FF Dimean £ SDR /R &4
whe, ki LB A 1) 22 ), P<0.0547 % & k.

2 BR

2.1 AFME A 3

2.1.1 FRAT AR g S5IET A LG, BN, &
i 4L R VA 2L B I R B0 00 R B S.2% 7.4%
F112.3%(P<0.01), HIAZAHEIN9.6%(P<0.01);
HRE R A L, v I AL RIS 4L T R AL
739 R BE2.4%M17.5%(P<0.01), ya 4184
15.5%(P<0.01); Haledl bR, BG4l m

18.4%(P<0.01), L1641 FA%5.3%(P<0.01). i
2 LT v 41 B 1%20.0%(P<0.01).

2.1.2 X AWM E: H5IEHW4IR, A,
Fa IR AL VA AR I AL T 22 509 ) %
20.6%- 28.3%- 15.3%H117.7%(P<0.01); 157
ML, R T F%9.6%(P<0.01), 15 i4 4H A
R 2L I 2R H053 0 15 6.7 % F13.7%(P<0.01);
LR AL b, va dURE VA 4L T I R 505 )
4 N18.0%M114.7%(P<0.01); #6240 Lb it 6 40 14
1%2.8%(P<0.01).

2.1.3 FRAFAA ZR: 5 IR VB R X N 41
PO, KA PERRH RS R AL . = iR A AN iR 4
I 2R 55000 ) A 16.3%  22.5% 22.7%A1
6.2%(P<0.01).

2.1.4 sae At Eo4lh (B, KA IR
I R B AE R (0.00+0.32), FRAFH0A A B
(1.00£0.29), 1EH 4 i=(0.75+0.15); 7E3R17
PR BH B A1(0.61+0.13). i JlE41(0.55
+0.11) ARV 41(0.42 £0.07) 4 328 3k PR #
(P<0.01), HiA 414 7 7| T #(P<0.01); 7F
R PEREBH R, B2 (0.20 0. 15) 1 g 4
W HE R, I 41(0.34£0.10) [0 T K TR 4
(0.28+0.12)[1 F+(P<0.01); A & Ik BH KB 452143
AT N R 3845 1 25 41 (P<0.01).

2.2 FFREREAT

2.2.1 RAFMARTRE: HIET AR, BRI,
AL B IE AR VA 4 TR T BE A 12 43 S
FFE33.0%. 24.7%. 45.9%F157.8%(P<0.01).
iRl e, mlRA ETF12.3%, mind
FIR A H 5 5 B F%19.2%F137.1%(P<0.01).
5w RE A b i, Bl va 4RI VA 41 B BRI
28.1%H144.0%(P<0.01). 16 41 L it I6 41 FEA
22.1%(P<0.01).

222 A AWM E: HIEWAIE, R, &
I 2H 13t VA 2 1D JHF E R A7 A8 2 S0l B 1 4.0.8%
54.9%. 50.7%H165.2%(P<0.01). SHiMIZH L
5, mlRAL. BVA ARG 4100 ) R %23.8%
16.8%H141.2%(P<0.01); S EfiR4lELER, wiadl
H419.2%(P<0.01), JiH 41 FFK22.8%(P<0.01);

MRVE A L 4 P 11K29.3%(P<0.01).

2.2.3 RAFEF £ R S5IRAFHELIH R K R
Pk, REBMA ., RESIRAMEE H
[ JFFE BEART AL 20 A B 11.7% - 40.1%- 9.0% 11
17.5%(P<0.01).

2.2.4 BRkEArrt: I F(K2), KB RIALAT
U B AT L 14 2% 3 LAV 35 15.(0.00 +10.09), 1E 41
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12t 1.2f l A A AL
= 1.0} & ot B AR AL A 0-1
= 08 bd 208y ET R
% 0.6F bdfh ip i 0.6F bp FE(0.0), VAJRERE
N o4l bp  jp jmp 2 bdf jip 144 EFR(1.0), 1]
e =04 bdfh ip . YN Y
=02r ﬁ { = 0.2} ﬁ jinp  0.0-1.0; AT &
0.0 0.0 ﬁ ﬁ I & T IR, RIS
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 EEXZAAL

1 Sis. BeReE ARSI IREEREF
BEREAVRNBEL  (mean + SD, 17 = 18). 1: 1EH4H; 2: A5
2 3: FRASENEA: 4: TRAFRUE,; 5: PAHREIAA; 60 KB
UL 7: KB &R 8: RBHIAN; 9: HBIRIGHL. 'P<0.01
vs IEHE4AL P<0.01 vs FREFHERIA; P<0.01 vs FAFERELL;
"P<0.01 vs FAERUELE; 'P<0.01 vs KB EAIA; 'P<0.01 vs &
BEMEH; "P<0.01 vs KEHIGZ; "P<0.01 vs FRIFATRZH.

BE(1.00£0.30); 7EBRAFVE M FH R b, B840
(0.49+0.07). #LIAZH(0.304+0.08)FIiH A 41(0.11
£0.06)F 3 FEAK 1 54(P<0.01), wifiFZH(0.62
+0.07) 173 [ [0l 1 #(P<0.01); fER G
JHLRH R rh, R ZH(0.374£0.07) EiE41(0.16
0.06) it v 41 A7 8 1t PR I #44(P<0.01), A
£41(0.22£0.09)F W 4% M TH A H(P<0.01); KH
RIS R 5 240 ARG T 0T 12 PR SR A R I 5
4(P<0.01).

3 e

MR AL V& ¥ 1 o 2 S, 5 - B e M B A
B DI 0 I 2 28 P I A A% Ay R B g, e o kg
WE B AR PH R (DY ok R =0R . g
T SRR (e A R . B B4 (TR IR
V5 2 SRS, PR B e b HL A I L e
I3 PH R R0 AL 36 R P 22K Th 2™ I PR
9B ML AT, TR ROE B4R M LIS T 138
A P R X SR AR N o] R R
BT RGAT R i, AR V(s i A
ISR FE, AR £ TR S BT e e B
i IR R R RE R B BV 5 S U
VRV R RN B BT AN IRV e A DL A
T O T WAk BH R A L RN V2T JEAIE A%
S EE S, AR 2 B H B e R i R
AR A AR PO B B A BT
HL LI SR LR P S R, e A Uk A
T AT CURAA B 7 B e AL RS 0 i i LA
A B AE (o S, (R AERERR IR TE . A a3t
i 25 R 7 P T 44 A0 DR A 1 7 AR (] e A
REATY). ASat DL R 25 3 i o I, e
B B v AL i Y o i A A B A 24
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2 Bis. B eZNATHNRKEMIZEERS
FFAEBES{EVRBELLImean £ SD, 7 = 18). 1: 1IEFH4H; 2: 3K
BT 3. RIEEHEA; 4. PAERTEA; 5: PFREHRIGH;
6: KBTI, 7. K E@IEH; 8: KBHIGH; 9: X BIRIA
ZH. °P<0.01 vs TEH2H; ‘P<0.01 vs FRAEEIZE; P<0.01 vs 3K
EElEH; "P<0.01 vs PFEETEM; 'P<0.01 vs K BRI,
'P<0.01 vs BE NS "P<0.01 vs BHHIA; 'P<0.01 vs
RIS AH.

B, FEARHT AN MR REAT HO AT RENE; D4 JERHHIA miH
I T R 45 RN B T R R e LR 11
B BEA,

ASLIG G5 AR B I, FRATPERRBI R, B
T JUE B £ 2L B TE %6 20 BRAIR, e I 20 LE R AR 2 T
e, A ARG 4 b IR AL A, K d e e
RE R, IR 2 JEEUE e A0 LU 1E W AL BRAIR, mille 2L
USRI ZH A, vt 2 L IR 4T, h 4Lt
i 2 BEAG, SR AR I H R EE AL, A 7 PR R
REASRIAE L R4 A AR VG A AN TH]
FEPEFEAIL.

FEARAG VR MR BH A2 e Arr A2 AL WL, A O A
AR AR ™ PR A AR DI I TR I
U BT R A, SR AR AL AR A R, BRI AU
T BCAT P!, I HH AL 28 T U B A (L BEAI.
T R I PR A M I A AR I B AT, v
Al FR I FE LR A Y 51 A RE 1T PR AT P e
T390 120 M 7 PR SR A IR, e IR ) R T 1
THRETHRATP G LA, v Ji 2H A B 4 (1
AT IE A TR S e, AR
DT 63 A 25 5 17 TR U R P IR AT P B i b,
U V6 AT UL REAr )32 — 20 T o L 1 i g A DK 2
FHEVEA G, FERITIE R B, iR i P e il
U6 R S U, e 2E T B A {1 B A1 4 )
JRYAACA K, R IIE R BT . R H I
B R K Bl A A 2 AL AR o, i A 30 DU ) B
P8 0 FRDR BASE A Bl FRCIR B 32 il g 2>, 1 i
JFFJIE A ST o A1), 2 TRk 5 AL T MU e A (i
BRAR. AEURIEA b, ST B B e, i
T AR AR B0 B v Y, v MR R e A
B AL VR 4L M BE — 20 T B, PR AT AR K
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