=

& HE MR (humic acid,HA)Z th H AR FEW G R0 e 40 6 BRI, SHREE.
BRIE . BREL. MRS SRR YERLE, R AR S T EAEAS R B iR AN R |l 4y
JRBIGE . FREBRAEEER. JLTEW, FHNE2E (KEREH) A XTRERSHD
WE, EEALAIT AT HM., QMmsSRK. NORIEHER R I EG .
R Pt EMWEM. FUE. JFURTSFIERH . HE R (fulvic acid,FA) & HA "+ 7 &
e/ W SRS A TERGER . WOBCICR IR ERI R4y, MR LA FA RILER RN .
ANFE P FA BRGEACAR AR BUT EAN R A5 5%, 768 Wiz g & fa s 7 i,
ZIHE BB RINH AR PR .. AL FHETEET RIURR, IR E
R (FA-Na) . RABRHESEZEM B HUmEL, W ISR/ /Nt iz o) & H
BB LIS B/ B SEIe X &, WS B R R B e I IR AR 2 R i JR s
BUNRABO MG 6 A97E A

FEEWISTEER AT

1 PURGRA SR, EREiEs N RIS ieesk A Ko 5508 iz
B a8 R BRVE R R AR HESE 1 40 3, MUSERRREIXY /BB Bz s g m ;. SRA K
B RE B D R A B i, WA R AITR 45 25 B # I i R4 T, v
HIREM B HMEIR . &R ARREBEXTIER /DR EXEBUNRBEEERESE —E
i B s, X7 SraBE P VN R E e shmes{ M B0 EER; Xk
B SRR /N B B FBE I B R E A, S E R SR A E BB T Mtz
BB MR L EFEEES . EAECEA, HERMWNAESRERD, BGIEE. 5t
Btz R E RO ER .

2 CRAI/S BB e vE S BT FL AR A S e M R AR, R R (S S AL i A ]
Hm=Fep &, WEEERER XS IEH /N il S i Ae AR 2 /s 5R S 8 [ B H b = BRI %
M. G5H, JEERWIXTIE R /N B A M e AR RN R B B [ R A0 H h = B W B a91E A
R R A BEm ARRI/E A -

3 RAIAS WU RE vE S U S e 0 7 VA AR IR AR AL, BRI . TR AR B S
FARFEXSBELR S /N R Mg . RAEMERE . H =KL A QR A B A . 558, &
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RE R FERPRET A M ASE . TR B
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ABSTRACT

Humic acid (HA) is produced by biodegradation of plant residues in nature, it is a complex
polymer containing carboxyl, carbonyl, quinonyl, phenolic hydroxyl and other active functional
groups. It can be divided into three main fractions by the molecular weight and solubility in
different solvent:Black humic acid, Hymatomelanic acid, fulvic acid. Thousands of years ago,
HA had been recorded in “Compendium of Materia Medica” compiled by Li Shizhen, which was
mainly used for the treatment of nose bleeding, women's qi blood pain, abdominal pain and other
diseases. In recent years, it has been found that HA and its salts possess various pharmacological
properties, including anti-inflammatory, antivirus, anti-hypertensive, anti-neoplastic, hemostatic
activities. Fulvic acid (FA) is a principal component of HA, which has the smallest molecular
weight, highest solubility, strongest biological activity and optimal absorption in vivo, therefore
what has been used in medicine is mainly FA. Due to the different degree of coalification and the
different extraction method, FA from different area has different pharmacological properties.
FA-Na used in this research is made from FA, which is extracted from young lignite of Xundian
Yunnan province.The anthraco-propulsion and gastric ulcer model were used to observe effects of
FA-Na on the intestine propulsion and gastric ulcer. The hyperlipemia and diabetic mice models
were used to observe effects of FA-Na on blood fat and blood glucose.

The main results are summarized as follows:

1 Using charcoal powder as an indicator, the effects of FA-Na on gastrointestinal motility of
mice was cvaluated by determining the propulsive percentage of charcoal powder in normal
mice, inhibition of gastrointestinal motility model induced by Compound Diphenoxylate and
spleen asthenia and diarrhea model caused by Rheum officinale Baill; The protective effect of
FA-Na as a prophylactic agent on gastric injury of acute gastric ulcer model induced by
intragastric alcohol given orally was evaluated by calculating the ulcer index and the inhibition
ratio of ulcer. The experimental results showed that FA-Na (intragastric administration) had
some inhibition effects on gastrointestinal motility of normal mice and diarrhea model caused by
Rheum officinale Baill, remarkedly synergetic effect on gastrointestinal asynersis induced by
Compound Diphenoxylate, and protective effect on mice gastric mucosal injury caused by
dehydrated alcohol. Compared with the positive control durg Ranitidine, large doses of FA-Na
had no significant differences in ulcer index and ulcer inhibition ratio. The acute toxicity of

FA-Na is very low, it has the effects of antidiarrheal and anti-gastric ulcer.
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2 Acute high blood fat mice model was induced by intraperitoneal injection of egg yolk.
The influences of FA-Na on total cholesterol and triglyceride levels of normal mice and high
blood fat mice were researched by detecting the serum total cholesterol and triglyceride levels
using the enzyme mark instrument. Results: FA-Na has no significant effects on total cholesterol
and triglyceride levels of normal mice and high blood fat mice, therefore FA-Na has no blood
lipid lowering effects.

3 The diabetic mice model was induced by the intraperitoneal injection of alloxan. The
influences of HA-Na, HA-Na, and theabrownine group on blood glucose level, the glucose
tolerance, total cholesterol and triglyceride of diabetic mice were studied. Results: The
influences of HA-Na, HA-Na, and theabrownine group on blood glucose level, total cholesterol
and triglyceride of diabetic mice has no significant difference from that of controlled group.

High doses of HA-Na, HA-Na, and theabrownine group can significantly improve the glucose

FA-Na possess pharmacological properties of antidiarrheal, anti-gastric ulcer and
improving the glucose tolerance of diabetic mice, but it has no significant effects on blood fat
level of high blood fat mice and blood glucose level of diabetic mice.

Keyword: FA-Na,Gastrointestinal movement, Gastric ulcer, High blood fat, Diabetes
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1.1.1 BB K H FEBLTE /T

JE AR (humic acid, HA)PEMWERR My AR, FrET L. Hox. @AM, Al
WA, BEIATCM . RRFGHERR T4 4 TR AR . /KA Bt B RN ok
AR = oK

N R R idiiag, EURBIPTIRAEER . XA -SRI o e ER
PUBT R, FYZREW. 28R, FAREFRAMMARERERE, FNEMEEMH AT
PR HBREG R AN E. TIPS HA BB A, BHEBETFHAREESZ
—; KREPFEMNBEEARNNMIKREER, FARRITREANTTRER. Fitk, &
AAREMUMAIT RO EEBREIEL — 5K, s, R4, K HA
HEIX 10%—~80%. B AMEELY 24 2, FELSMATIEE, HREA®R
FWr. FE. ARAAA. RECKEAME 1216.09 20, SFRE =40 (2
KTFEEMBREE) .

JEAERR, BIEEE M (fulvic acid, FA), EZEHMK. & AECELA K. ANFAHL
S, Ry MALEEPF 5/ FA, HIEEOESEEANRPBEZATERA
RRK, BEMRENBEBREEBMEN EETE, WA, AL b8P,
HA RRIFHERRKIFFHEDEEBEN . BEALESR, EMEEARR
FORELRE 50 A0 A AL 45, ST RAKR G FREVIR ST, B —MEELS
o TERBEIRZMIRRILITEL, XFMPREEMAHIIR—F LBk BRITRE,
BT BARZMHIEmAL, AEWAEMIESIX HA SR RE T EZER{EIE
H, AIfext HA BIGERITE R R Ga RIEFE . X R IR IR R T voe e .
KEFHRERRKYE, HA BR—MEFRENEEY, HEARKR. ¥, ML
TCENE TR, HoaTERTF 1000-200000 Z 6], {BiELEHMRESER. B
BT 40, JEHEERF FA 9 FRAH-0-, -CHy-, -NH-Z83 Mg — 3K =53
eI RR A 2 RAED . B R EATEAE, XA L B Ahohee R,
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EERRAL., BRdk. RSN,

1.1.2 f3HERE. HEEBERAFHI&

T, WP RIEHER S S ERS TaE e, AkAFHALLRHME, R3fEK
MBI, BHar, BETIAFHA, 4 EaEEMERERE (k. wE. K
ALK FHZBRNA .. ANOERSHERRFEEPTHAS BHAE, E O 00E I & Fp
IR RN E D EER GIER) NESEAHENEERANS &, T3
MHUEAL . DIERSr B . AR R A PR R 25 T IR SR ST .

BRI W AR . 4l 5E BEBRIUED. BULE TR
By, BS-FA gy, KRFLWAEVESE. HAET, EASM B Y R & 8 J5 72
EWERYUEY:, BEANREESEATEBIRS . BT BPH & F ol ¥ 2 60%
MRLR G, BRI B EE . E7E P rEAME T, SR A T R SR AR i 38 9
B, FTU— XA EBRPI NS SEILANE S IR EHEER .

WHEREACIEMR AT~ TEHEME (EBERD: Ik, WIERMHT, EHMEERE
R AR FKE RN BRI S8 AW EoTRm S EEE M T, P aAshs
CERIFN S A ES RN, SALPEMRIE B -COOH. —OH . —C=0. Z% A %IR58
FALRR R = AR R I E M IGFAS B B3RS, HhmEtkaaEA s Edh
H-EWEE . THREAMFEME FEAFAEA N AHIYEZE: (1) HERkELS BN
e, AR AER . (2) THRENFERS (NOFINO,), AHAR.

L PR AR AT RRAERR . 20t ZE TR, BRAE AT AR {5 A A B A 1Y IS AR
. MO RMESMEE (M. ¥8. HTES) fIEE OkLE. &%, ITE
&) FXTHARI DY M 45 #)F EFE S PR R1ER -

R RMBEEBR S A RS EIUE, RERaiid EEZEBRIIE (F
FREEZK) . LA ISR : BTk, B4 ®E - E¢REEsE - H
REVEHEFRISIES . BHISE.

1.1.3 [EHEBR. |EBRAIS TR

MR EEMI R 2, Wi BORMBATONRYE E R R A MM LR, RENEERT
AEE A FRRBRMNBMBREY FNS, BN ESEEIERTIEARNAR —EREtE
ML REMW—HNIEEE. WEREMAFIEWROBMEES, BB S
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IAEEBEARIMATIEIE (UV/VIS). ZEXEiEair. 40406i% (JR). BT
BiEi PR (ESR). #ZAILHR (NMR)D. #4347 (DTG/DTAD. X SFL&FT4H 4P
(XRD) ZEHARFKXT HA BE1T G50 #rl7),
1.1.3.1 &S0/ A

HA 148 /0] R WG G S B AE ). 72K 5200~800nm i, S Y £ pl
FER I 2dka . H AR EKRB T pHER R, pHETFHE, J6REE t 7
Rz REED,
1.1.3.2 A HIE

I A 9 S 76 1S AR ATHA B S5 A A B — A& s g 7R, i THAF E AR
N B IR 45 A TR AN AE R NI D6 JE A RS T OE I BE DT 5 418 I T HA B 25 44 FN 1 TR
AT K A4y 280219 HAM PG Re AR M 23, S A RSRIEMHAT YLk
SIEEBE AH —MNEE, H HEHA R SHARSKIEE VIS HAh, FHiufs
BEVR. YRR S . W TRAZMHAGEKEXGMBK; kR, WEEREXA
53 M AL .
1.1.3.3 £I5hAkiE

AN R SR YR HA B TREF 1E T O (47 B B BT v B 628 1k, A G — e
AT, HFE—RIFEHABELL T A BEHE > T B>, 1100~1020em™ (£ FEEL
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KA L BEY I C-OMAE RES)) . 1720cm™ (R BEFNIREL 1) C=O 18 45) F12920cm™ (i
RC-HE R 4a) 0L B ABOROE ZE #ig ok, KA/ o ERNHARE. KEMHXNTE
&, FEMTBRARXT S 'S,
1.1.3.4 B-FBELIRIE

FIH ESREL AR W] BLIRAG To AL A AL B 25 09 25 44 B 43 7 b AR et /L 7 9 3
fE. Rex! R RIIHABRG WREYE, AT H I oh AR plxd i v 7 8 B e BEE 7Y,
Wilson!" X HATE AN R pHAE & 19 B HEIR BT THIE, N AhXEE g e
HRE LT3R ERES .
1.1.3.5 %Rk

Seit 2 R B BB AR E i AR HTHA, NMRIEMH. C. NHIPHI{b-4E
77 EHTHA .

FEHIRR SR s, WS E A ORE. MR, BES) 82, 49
EE . MERREL Py TEE/. EHEREHSEREZH—FEHER.
HIRR A RERN — RS, LAFRT REEBRARE, Bl (1D 4F
B/, KBEEXR, BSHEVAEREFRIA: Q) SEShRASES, £UiEtER.
X AEFE SR B EBEA.. ok, Tk, ESRES AR ZHHEE,

(H R G R ETE ST, B TSR E RSN Z MBI, AaTReR e
RIS AREE, SEMIFIME A B N AR . S ZEMTR, AFHTE
FELIR () — e 33 1 5 A0k 25 3R

(1) BHEBEMYEMER: HA MEED BEHAEBIRY, BHEWEESES
B HA VFHEZERE R 1.5g/cm’, FA FHEZR Y 1.5g/cm’, pH X35 R
FHm, TR S R ®; FA I TKRIRR . BRI 2 — AR B K A HL
w5, HA WS TR rEE A — &5 AR EE AR .

(2) &ML H A B Ab 2 Fn R TH AL 1 i .

(3) FHEBRAFRMYE. Brai#Hmt. St SR

(4) JRHERBRAEA —E/REYEYE, e R t5. ML WMIEEDERF
MICEMIFEA . (R HERPIR A R B iS55 .
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1.1.4 [BHER:. HEBERNMAWRITK

1.14.1 fEHEEEERL A EAEA

EHEER (HA) ZERL45EE, B ack R Hi, WAE. (@K, it
BEEHBRN —MAFHEL., ITFER, BHEBRERNSUIHSERZ N

(1) JEHERRAEX R T8, 1LARMER . H1RAE L2 ERyta YKk, B, <%
EFEMGES, EHAREDT-EXNEERNE, M HEPHEILTE0% L FHHS & &
e E TR D EEBEZ —. BERx LEGERFIAYPpH o .
R IO FEREIE. R4 P AR TE B LA IR 53 1) e A AN RR IR 2 1
. BEHERSEIE. BEIE. fIESIER S MR E SR, TIRSEE. B
AE . B AR AT 4 B RO B8 AR/ .

(2 J TR R Xt 3R AR /K, 54 2517 g R PR N PR 470 R B 4 g JEUREH A1) ) i
JR IR R PR K AR i 5 U O R PR R R KR BB AR EE, BR T ROKIK B A1 B oK
LIAh, i Eh. T e AR KR EEE.

(3) BHEBRAESHEYYUREE. 98, IENER, HFEHEMTRETHA,
R PR R ALK, BERS SR,

EEEKZFEN S, BHEBREISZHNA. BERTR&EEFENAFT
&, #EEer=EE, PIaa&Km, WY FEHEMBI/KE,.
1.1.4.2 FE+EES7E T ER{R 75 B9 FH

B ANAER . BE K FRINEA T Z A, £k, IR R
IR B &2 309, ARESEB T kb, FZEHF LT LA m:

(D FENSIFRA TR, RBERERETEFRmREE. Btk BN
£/ .

(2> YEAFFERVIG, FLEFIFMBEMEBIEM.

(3D Ve ARE RIS, Beff/KVessie, B /KieiiE.

(4) FEZ TV AR AT A Ay Je 5,57 F 5 B vkt

(5) fFERMRITIH, BHEBANESRE. BYEEYHITAIE. BT HAEL
He, MR K EEEE, FHAAEMRERT &R EDY, Eb e g d g op
oo AT kB R &R U7 15 HA Hc s, TTESMEHFREN &R ST
TR B 25

1189



1.1.4.3 [REBRR T EARIET mAIE A
WAER, FWZIRENE T/RHEBRARERE LTS iR, JiLE. FURE.
Pristss . SV WEALb . YT B R SE 7 A BEBORP, AT
(1) iR BB TRy RS, A LEPIA 0.5% 5 5 By
REN iR IT S TEREYS 26 B, 9B ELBUHE AT, A REGEIR 96.2%.

e Y AF R S LS AT s H Sy K ohde .
NS TR TR R A BRI B> VLA HIT T+l -

PuRAEEABEELIE KR EMK. RS PEEI RELK RUEH .
KlsckingBf 77 TLHA-NH, 90 2/ F ELHA-Na3®, 4332 Z B K B f s sk e = Lk
MRVEF RO P . BLIEBH VR LR R 3 S BB B B B AP R, X EIEATEL
AR RS AP ik B B A diIVE A, RS S 2h LR B ERIA B30%, 74NN S 1E
VIR BA 2 ZEM@MERIELIS CREMERENZ) FARILFA-Naxt KR4 FHEER
PRI R ZRE A RIS EIME AR B B . FtE AR 259 n] W RERAMA, ShART & T iE L
Fe RN AR, MBI R FEFE R, [FRAEMLL. b, 3. JBki2, SN EMEN
I .

(3) JBHEFR K ER A PUAEMER-

R SIS RS MR T T A TAE A P Al g FS AR R /N 43 TR 4 i 44
SR BESLR, RIS HI RGN B B X IE A B R Y SRR
e/ R =T E, mFIREER T ENPURE. HIHIHE A KA
WhIEE MY EYE: IREBRAER R/ RINKA M AEE, NK41 R 2R iIEafE
AN — . S R 28 78 BR AN I B 0 2 B X SR RFT o« & BT (A A A BREE .
KGAFE BT T HAMHTERE . SSRED, AREXNITEMITE. &AM AER
B E UL R KT E R BERMPLEER, &M EAMARENINRGEE T KE
M ALRAT . ESMLE A DX TREBIE. PFUREMIRE. EE. QFA
KRIEAE X 2 KA. MEZFRARE. SRERAR. SCEEERE. R
155 €Y T K & A 47 A . Kiscking 25 & BLHA-NH, X1 /i 2 % 8% & Coxsackie
VirusA995% 2 #4195 #BER -« #93EGirish J. Kotwal ™ # S iR 5 A48T R /Y
ZWZRAEY. B-HEEEMNSFEREE DR T aeMbldrEmaE. Xkl (HIV) JE
FEFNdE L (SARS) FRERIZEY) .

(4) BB ALRD BB ESE, EHFHENEE . KEREPIRI &G
S HEM. BEFEEH, MNAMZEEE BB TEL R B & AT IR IT I
B ATR, ZEF TR TR E S, BEAEHNBKEIEY, 1525 6
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MNMHEX -BIE k. FEHSCVAH QBRI EZECS B ERRRE M6 77 5 B 45
B % 82 B, 1~3 ANITFEWN, Y=/ 62 B, 23 17 1B, JTok 3 B, BH R 96.34%.

(5) PEFEEREN RAT S p0yE MAE RS, W B B PR v kG P . SO A SR ks
EEH . RRILSE K IPE S ERPIXT T A bE s & JF A B M im R BE xR s
B R ST 2. RPN MR BRI BT ST A T, SRRV AT AR AR 22, 1E
KRB AR I i By s X S B AR AL A B AR — AR . SIS R TN,
HA-Na AN BEFE(RPE R K R el ; ByiErdlMEd A LR E S EH R TR
HE4, RIRHA-NaXxH iR KR E RSN T —EdMEIER . &b ns
HA-NaB AN GEPFAR MY, {876 S ¥bE R p #2228 77 4 - E1EAH .

(6) HIBHMMAEBHROHRERENEHR. AR VFEPI R ERRMEEYE Sk
BaClif5 & K B0 R W FFEL Rt E], S 05ER /N R EHA R AR, [F93k
B R R B R AR BRI BT ] ZEIR, PO R E BI/E R PLBE AT fe 2 S5 BHIEAL
0 Ca* Bk Na* I 7L, Fa 5z 4 i oG,

(7) HA FHiFESAMBARBET-AIEM.

Hsin-Ling 2558 i 3 A B 41365 15 11955 HL-60 4 /Hd 28 i 40 3 e v 2 . e 0 )5
BEER . % /IMATE] DNA BRSBTS ME RN EE, 58S S A T-r1ER,
WL T ANFEIRFEIAFEFIE (50-400pug/mL) EHEER X4 R T-F 5.

Hsin-Ling &AM IFESFAMME TS Bax BEKFMHK, FRetal sz
Bel-2 2 F7K A E PR(K . LK RILALF R TR HL-60 S BT R EER ¢
SEItE, RSP AHENEY, @A o MRS 5 91 v 5 T ik
V& caspase3 (NABBRFrFMHFEMEREAR) .

Ca> 1 — MBI F, AMRET-REF EEWMAEEY, B
I P R 48 s PME T I B, R AR S P9 R 40 B AR LA BT A BB o Cat
BB TE, AR5 O 88 O B ek A Ca? K B B 0 i BE Ak Ca? i (S EF R
Go XL E K I AR AT AEIE L I A BRI U RN CaP' ik ¥, S BN
UIBIE L, DNA B3, 40iE/@T-, Mk S HL-60 41 sk,

B B HRISERAN 2B EBRAFE B hE, ZEAREFETRERKX

Ly R FHdh | 2@ ERST A I A RS Ol g 20 —I'A S84 H “P“*"—?JEE*EE-:Y:T- k4 B4

B gl =8 | H 3 RS LA LA TR P T [N LT ")\-L"l\.r_-l =

RS AL IRAE 0T, Hr b HE R M S B TT A R IR HEER B S HL-60 ME TR N B
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HARG L E ERNSG L. FMERAFERE LRSI T fEHEERSEY) T B 25 Sl
ERJIVAZE IS

FrLL, ZAERAEER R RAEE ¥ FRN B RIE TR, B EMREFn
LA 18] R

(1) prdEfL R . R RRZEY RISk IE . 1RHU T ZHSEhrAE L, [EC10 BT
GRS B AEA TR AE AT U R E R MER A RSB S5 R, Ao BRI 43 A &k
SO HAR I AR . IRE AN R S AR 1 aT Lotk

(2) JEAEBR T ERAVIEIR A EOCR BB . FEITRELZ . FixAN
oY, HEET BAERKS M LR PRSP, A T HEER RS
IR FR, A Reilad SR A Uk sy, EERZRBIAST, AT &Y. RS
BIEH.

(3) BRI LR, FEBENBIEEBRIITEHRXZEHIR, &
FREA 275 45 29 B 1A R0 & Pl R B () 22 T 9T, 45 R 2 HA K B3 M fds ik
BFHBIT. .

HARRAFIXE N B, HATEEZA SR TN A REIEKIZHRRE.

1193





