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Research Overview of Humic Substances in Skin Repair, Anti-inflammatory and Haemostasis
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Abstract: Humic substances contain a variety of functional groups with chemical and biological activity,
and have a variety of functions and effects in the medicine field. This paper summarized mainly the
mechanism and application cases of humic substances in skin repair, anti-inflammatory and hemostasis,

which provided reference for the application of humic substances in the medicine field. At the same time,

the future development of humic substances pharmaceutical industry was prospected.

Key words: humic acid; skin repair; anti-inflammatory; haemostasis; research overview

JE R 2 A B B e A I B o . Ak
DA S HER AR 27 (1) — ZR 1 2ok s J AT AR R R g — 2
BEY . JEHEEE R4 F8AE 172 ~ 39.7 kDa
2], JERALFE B 0.49 ~ 1.21 2], SHolikde
BT B AL, 38 G AR R R SR I I S A R 4
S A A AR e Y, IR B AR A5
ZiE. BRedZ . ks, X sfbe e H R
A2 BV BRI AR R R, 2GS PR R  H 2
Wz ™Y,

] SRR B T YT s, B E
KAV IemITF IR . FAEd B R, Bk
WA R TR B IS IGTT B i . RE7E
JERMIZETE (BB ) gt “Hm” BwRIId
#, WA (ARREHNE ) PEdhesl T A
K OCBEEC WIERIEAR” BT /NLIR . TS 1E

[ Yds HEA ] 2023-11-10

S Ik S5 T R T R B BRI AN G
BEAPRITRA, CAH AR AT TH AW R 1R
LSBT . (e EIE A . SR MRAGER
PUREHUMIR . FTTHLAR S RENLEE . B s e
TR AR, B BORToRI A ek, JoH
SRIFERIVE o AP BRI BUL HR R AR
BRI . JEHARREA . BRI RS . AR
L T AR B S IRIE A . AR AN 1L 1
AR FIMLERRIN T 2201, LASION SR AR R oA 1=
G RS %

1 KRR

11 {REREEEEK
R AEL R R Jo vl LA B i il 2 55 e Ik it JE

[MEEENT 2L, &, 2003 F4, A#HEiE, Fhiw. LARKE 549, E—mdl: 3419417887@aqq.com.,



L)

R

2024 55 3 HA

JEE AR T REE AN A RS T IR
KRR, B R 3 T I 3 Bk
TERGE g st 2, HAph a2 e i
JE R S B 4 73, R Dl 12 S 808
B KT, e A .

V8 T2 26 0 I T AR 3 M S IR i I 11 %
P, R S5 O T A 5 R R I o IS D IR
B Ak 0 S i v f P JSAE R A /K ] 7 58 AR
NMRI FUKIR, BRI &, Ui R A
P %o FRE DR 2 11 5 e Rt e 5 PR S e 2 B A PR A
WA BN ; Huang T S 55 " th & 0SS G /e
SRR A I AT = A2 2 B R A B R AL R
VSRR, ABTFRIFEE A K.

R T AR Y St G 1) AR N 43 7 (]
ACHRI R . Wi REDE S U 30 me/L 1 S A R IK
KEFESE AR NMRI ), 4558%H, 30 mg/L HfE
MR RESS I ) 1 ZUA AL R R B I 16 1, M T3
B R AT, JRARIRIEE A TR AT
775 JEEAE R AT S Ji 28 11 43 v o e I B P A Y
PR JE AR 157 T ARSI G, MR 7T LA
s O AR ) CGRRBRMK, HAREEIER)
IR o
1.2 MEKIESHEXEKEFHERE

JERE R AN 05 1 B A 8RR W] Bl TGF-B 15
5B B A, TGF-B 2 45 1 8 A ADE IR B K
) B i M 4> 7, 3 AR (TGF-B 1. TGF-B2
F1 TGF-B3) #E45 1 A& WA [F B Bk #5 4 C it
EM. WIS RI™Y, RN ZGESE 6 Kk
i TGF-B 1 i mRNA % %, 14 X F ¥ TGF-B 1
) mRNA ik, WHGHEENREE, JFHIES
TGF- B 2 Fll TGF-B 3 ) mRNA ik,

JERERR BN AT LA I P B AR K IR - L4
YA K R AR I 2as 1, iR AR MR
L R TR A s ) R A a2 700 47 %o R A TR
iR I M 7 A AELXSF B2 JOR G A S A P T L T AR
BER R RGBSR, IR G A G, [ e
BeIR TR RS . IAYRIEE H . A N A K
PR (Rl A B e G, I P9 R 0 TR
BESEAIMAETER ) « A4 A KA1 (Rl

BT R RE R A BN ) Fefe A KA
TR TR
1.3 (REEMEN~E

JERETR TR UEFARIBOT AR, HE5Ha P
B REHIRAIAIF . AR A MR S 25 1 ] A ik
WA ™, A T RSAS AT S T AR 5 13035
GBI 0 L EAB A THURT, B PN B A g 3R
HNEREREIPIMAE, (Lt AT HEAN N Y 7> 2R
P8 DI 5 R A AN M ) 9 5 S22 RS, DA
PR A N HTREARGE SRR,
MRy B HEiREE, EAMTHHES; HHER
EHRAWDREZR, Bk RkEesER ",
1.4 KEKMEERIR A ZBG

ATIFEHGE " SRR IR T 1 13 25 1.
Beth 12 4. mEIAM 11 5] MRS A 10 41,
X2 W SMRHB IR IR CANGESR B . e
Q. BBRE) ABAHTR. JEERRIMNT AT LA
L7 8 11 1IN (S S S 7 S N I S iR B2
LHEUR B A AR Y, R e B A
REGT VA A 50

JEREL R I JE34E W1 LA S B S5 50 S 400 144 3 ok
PRAPFIFIGLI, T AR SRS 17 TR A
i & P02 R T A 7 U R R VR AR
Ho IR UE TR 2077, W] BB IRIE AR Gy . SR,
TR AR B M AN Sk K I A ™2,

2 HK

2.1 ENREREFMEMNMERRIA

Junek R %5 P 3518 T 4 PR [ R YR RN 5 1 65
A PR 20 Jo %o B IR YR IR 7 (TNF- o ) BRI 52
Wi S, HEMTUEIA T AR 2R B HUAAR S (4 40
WIAER] ; Khuda F %5 "9 @98 7 KR 6 HE R nl BE 22
P A S TEY R (IS 2. 4L ) Rl AR
ZIREBOR Z AR R VEH ; Naudé P J 55 2 53k
HH,  JBSAE R B AT BB 1 N TNF- o o 1AM
& 1B (IL-1B ) FEHAMMAAE -6 (IL-6) HIEE
TR A7) 8B () ShE . FAHRE P IR BOR,
it FH SRR ZH /N BRI T A0 . BAAZ A . Rzt



2024 25 3 HA

R

L)

B K IL-6. TNF-o . % {LE§ (DAO) . D-
FLE (D-Lac) & WEREIL, B4 E -4 (IL-
4) FIEAAMAZE-10 (IL-10) FRBEWH M, %
AR SRR BRI T /N BT ARk RAEAH OG5 =,
By /B A B 7B s A T /N S
NLRP3 # /MR KGR FI R RIL, R AR
T HAM G SRE MR F K. Szot K 55 7 S =AY
JEEFE TR B T 7K A 1 g OB 405 PN S e, i
FBEARIL-6. TNF- o S8 5 K TR B SAE - 7] UL,
FERELIR 200 Jo T AR i) S A 56 Rl B SRE /MAC Y
B RRISENE R EH B .

2.2 % &R K ERXIER

JERE R ELAT R I S A AR RE T, I A
MOFEAE, HEALAR s 7 W 7R B, T o s Rl
D) RT AR 140 R AR Y A R T LA
£% Opsonised Sephadex ¢ FMLP/Cyto-B 7§ 5 i}
AR 2 LA I T A 200 L s B,

JEAE TR W LA 6 5 42 o) W A 5 7 AR B — 4R
AR A TR TR A B A Xt 0 e 2 ks 240 O A e P P R
IR BN RAE SV AER, T FhEE I RN S
JEMERR 3 T 25t o T2 80, PhORIE . RITFB
AR A G B,

JESHET RT LAJE 3 FEAICAE R A0 A g B ks (5 A
&, Ak, 5- BOREE) RIS BN . B
TR FAY BES [i0) 45 24 FAIG T O 1 2 0 S /N BRI BRUR)
— M O B, REAK T /N RS e s BREE D G A
TPERRE M E A P, AR RS 2L T
/INEL ThT B8 e B S8, BEAKT CD1 /it
SR SE ™ EEAR L, JFREAR T IR RN AL Bl T 2R
1S Ja gk B,

AT UL, JBEAER 2 5 T LUK 0 T 4 L ) A i g
J, MR HAMEAE, AR AR, P B
i B PN R A — S AR B R RE T, BRI R
UMM IEURL , RIS B AN, AT IS 2
T RAE AL U Y H 1.

2.3 HAiERIEARNEIREM
(1) REEEH.
JERRR AR, w LARZ MR P 23
AL B ATH R R BB T ) , ATRL

P2 O R R B T ( SIHRA ), W IR XS
2 6 ) S O H S R A K A, DB S B Y
Van % P [ ep B 2 1 B RRR 0 8 R A
g B B JES A R R A B W o B0 ot P 41 )
M, BRI PN R iz ——k e e, 1 HRg
MR RGeS, et rmit ke
/)R

(2) ] NF-k B A0 RIS SN

RN FEARXKE (NF-«B) 1] LLj
SRR KR, TEILT- A B 3h W 40 i g A B
NF-« B, FH J Ml 1% T Ak BN 25 I i Bk PN B2 400 e
(HUVEC ) LA & A1 B) 4 9 77 =X, 38 3 i
Z K (LPS) i S Al &Rk, BT NF-«xB
CIRVSE RSy ] Vo R =S v s EN A R T 38
NF-« B 55 DNA #9454, v LA i ) ] NF-« B
WO R AN LPS 5 S ARG B 4 720K, M4 i
HUVEC [ S fg s &0 B %, X955 B i 5¢ L 30,
B JE IR B AT AU G5 0T DX R ZH 2 NF-k B p65 1
TEAK VB0 o SR 00 P YV 5340 1) SE SV

(3) il 4MA R GE R 53 PR TR D S E

AL TR 200 o T A FH AT e 5 0 A A &R
BT IR . JEAERR IS 5T mT BB AL AS 4 MAS
75 B 55 4 A AH ELAE FH IV T AMAR TS M A 40 e o h Ik
BERG T, THAMARGS, SEUMARRZ, fiz5
T S B T R, ARG 27 AN RMAC A Al
1L NESMWzEEE (S50 EH Lz R b2
) o JEFEEREF M 10 w g/mL Bz A B PLLAF A
By A TR AN s AMAE I BT,
2.4 JHRHIN ARG

FIE 1982 48, REMUA RS X TIRHERIRTT
MR JRAE Y7 BOMER I SC e 0, BRIk ob, JEAERR
X AR R BRSOV, . SR B U N . A
YivitE Ot R s AR BN RE N 1R T
R B R 2 T, AR R R 51 &
WS . PrBhRR G i & R AR U, AR
A T 5 2K AT YT B PR B R Y R B Y,
B TR A O R e D) BE TG T 2RI G 7Y
K. BEARRE R R . XREEWSE Y, H
JEMERRANIGY P IR RE . R AAE . RIS PRI



L)

R

2024 55 3 HA

AR SORE PRSI A R T

3 1k

3.1 WHEME R EEMMERE M

7L | R 1 S R T VT N 1 7 N i 7 9
FRVEWON B MW E A B3, (BAE Rl sl
B 1.5% Fl1 2% B 65 R T I 340 ] A B 40 1l A 4 35
A, XUREARSE PR RN S A6 Gk 2 = /e 1
2RI TN L SR E R , EEERAN S S 2
(4 Lk TP FELARACL, L8 I 58447 e S IR L s ]
AR DA H I 5B A I 4, 3w RS S 1l
T —E .

JEFARRIEAT S /K eI B A K PSR, HA
KRB ZARTTRL, FERRE R A RAERERAL,
NET R 7K 5 A RERAR LB A A Yl 1, vl
MY KM SRR RoK L AT [ 5 Rk A&
AR RN, SN IRSE N, (G4 s it %
T 7 i 1T 3 S0 NG R . PRI, R IR I A I
Mg
3.2 3R M/ MR AR M EE

B R HAT AR RN R M B 1, T A R
B [ AR B 2 AE Y E RE], AT
ML /INKR B T B IS, BEARG L /N Al P A 5t e
11 (cAMP) Sl /IR, (EFEEEIN,
T B0 8 AL 10 VA 15 240 L 7K S cAMP A ER BB R 1 1F
(cGMP) &, “FHrderedn iR ™ ", ek
M/NKSRAE , 5 Bh b I, A At EL A A I /N
AL AREE I TIRE, Yo IR e A A5 3, DT
F ke B>,

3.3 FTEIME B R IEF

JEAE IR 7T LA GRS 2 5 2% P AR ) 3 72 9 2 1 B
K, WSS SEINERPEEE NE, RS
IR T 4k & A I A 2 1 e BV, AR R e Y
SREEIML A IO (TF, —Fhg R ) WGP m 4
L 2 TH 2 3K RN 1 5 Bl i U T A 4 DR (PATL-1) 1)
BB, RV AR K P B 40 28 1 s C
WS S5 TF HLl ™ 77, TF BA WY
58 B R - VIURILJE 3 AR PR B LR A2 A T ;. PAT-1

10

3 Ine] i EE M D RE T . B 2 TR R,
AR EVEE (0.5 ~ 5 mg/mL ) Y JEAE RS °] LAZE
6t 58 1ML s 1] CPT ) RS A8 4 B 1ML T 7t B (1]
( APTT ) % %% ¥
3.4 1EIMmAYR ARG

Ji5 L 19 2 ) I A A Ly T AT 1 22 I 2 41 -
12 F S AEERENIAYT 12 )5 & M I/ IR s i B
S RN T LA TR AT MR A Y, XUk
HEAR =25 D IR JE R nIGYT FyNAE R, B &
T AR B iz A LRSS ©Y s DARSFE N BRORLI &
P o SRS IR A2 T v 2 JE AT TH RS T RAFII PR
BUE . IRIMSEER, JF SR 2 B RIFH DR
YER, 1EIRTT e i g Mo 1k 17y T ik s A TG
JYRCR s M TR IR S R LR el (PVP)
A T AR E Y ST K BER, & FA Pk A
FTAx A DhREm ka5

4 FipFRE

ARG I YA S AR SCRRSER: , kA T
JERERR Y AE B RIS . W28, kA5 T A4
HUERSCR o BRI SR 5T n] LA L U 15 il s A
TG B 5 B S RA R S M I s 7
AEPEFIEET Al DA Y BT 4R 1 i
MR 7 AR RIS 1Rk 12
SRR o TR 5T AT LASE M S B Al AR 5 SAE
JIHEIAE, P RAEMSCAIA 1. Bkt 1. AR
AFFNAMAE R GRS BRI, 3 aed 5 il ) £
VAR ARAE SN o JEHELIR SN 5T PT LAAE Hh I J=) 8 A 4
M4, M2 M/ REcE, et /e, warkl
VATTREMAE A OGER 1, iR B L e i I TR I A
G100 2R P i) DA 9 T B LA 1

BN, ERRERT, B
BRI\ SR A e, BAR T RERMISER AN 5 5t
28, JRRMKRT%, B B2 T BRI S
SR A DL T A4S B, R DOk, B R IR
B A2 A R 50 R 2 R A EE R, TR TR
BRZ5F5E 5 B SO A H TR AL, oA
K2 K CHTBER . O s Je9E



2024 25 3 HA

73

[T SRR

[ [
v/ 4

JolRg 1 BRI T A ) B TR RIG YT TR
7 REFRCR, RJRRTEDE

SRR BRI A 15 24 A 6 AR B R SR TS5
HIEAFAE—SE BRI, fildn: (1) MR AL
T A AR TS R R T, 1
WNEEABEEMARGM; (2) BROCAFZIE
Yk JES LI T AT B PR 25 2 P VB, fH
FH ORI PR BRI AT B %0 1 1 B A 7 Lo A 725
(3) JRHIRZ A RRIR G, MR HI TR 4
PIRFMRARKR A HERE ™ (4) JEMIRES M 2%,
AFEORRYER . A R SO 3R ] e 2 BOHAE
AR AAL ™ ™7, prRZ B & k44 1
PRI A CES IR AGE — 5 I 7 BRI 4h,
JERARR AR )iz, R 2 U R 5 23 1 B
ARERRER, ATEZ RIS, XEORTR
I 7 BIRFFERNBARI AN SRR, o A R 7 125 24 45k
RIS INFE 2o, WoemhasH. gk, JEk
LRI B AE % 24 U5 EOMARBHIFBEA IS JE A
BRALRBIE TS, BIFA B 2B AR ™ i, S0
FHRREE 2y bRl A, TEAR AN SR .

S

[ 1] Maria Z, Igor S, Mikhail B, et al. Physicochemical
characterization and antioxidant activity of humic acids
isolated from peat of various origins[J]. Molecules, 2018,
23(4): 753.

[2] 9, KB, MR, 55 P REMREZ M RIR S
JEEA [J]. JEHIRE, 2018 (3) : 30 ~ 41.

[3] 254, &, sKESF, 5. IR S EHRR O
% [J]. BRI, 2007 (1) : 19 ~ 26

[4] Senesi N, Miano T M. Humic substances in the global
environment and implication on human health[M].
Amsterdam: Elsevier, 1994.

[5] JH43%E i . BB BMGS (5 —RR) [M]. bkt
Tl iRk, 2020.

[6] Ji Y, Zhang A, Chen X, et al. Sodium humate
accelerates cutaneous wound healing by activating

TGF- B /Smads signaling pathway in rats[J]. 242722 i)k

(3E3C) , 2016, 6 (2) : 132 ~ 140

[7]1 R, Fietzek P P. JEHIMXT 0123 FOCTTACER HLE
SN [J]. P TR AR, 2004 (3) @ 31 ~ 32.

[8] KAME, XK, K&, % EHRN NMRI R
JE 1SR AT RE ST MY SE I [9]. v B TR B iR 2%,
2004 (6) : 324 ~ 326.

[9] KA, BKEL, Fietzek P P. JEAH RN BB 5L 205 &
A R FE AL SR (D). o [ e 07 99 By iR AR, 2004
(1) : 11 ~13.

[10] Huang T S, Lu F J, Tsai C W. Tissue distribution of
absorbed humic acids[J]. Environmental Geochemistry
and Health, 1995, 17(1): 1 ~ 4.

[11] pidkEse, BP55, Z82@/E . AR 55Kl ¢ &R it
FEHEE [J]. TAERFFE, 2007 (2) @ 238 ~ 241,

[ 12] Calisir M, Akpmar A, Poyraz O, et al. The histopathological
and morphometric investigation of the effects of
systemically administered humic acid on alveolar bone
loss in ligature-induced periodontitis in rats[J]. Journal of
Periodontal Research, 2016, 51(4): 499 ~ 507.

[ 13 ] Samiee-Rad F, Hosseini Sedighi S F, Taherkhani A, et al.
Evaluation of healing effects of poultice containing 0.5%
fulvic acid on male white-male rats with skin ulcer[J].
Journal of Cutaneous and Aesthetic Surgery, 2022, 15(1):
40 ~ 47.

[14] JUPRAR . JEFEIR MR R R BB Ik 10 7 R 5 i
[D]. ZRAbfl R 22 A 3, 2022,

[15] De Melo B A, Motta F L, Santana M H. Humic acids:
structural properties and multiple functionalities for
novel technological developments[J]. Materials Science
& Engineering C, 2016(62): 967 ~ 974.

[16] Dunnill C, Patton T, Brennan J, et al. Reactive oxygen
species (ROS) and wound healing: the functional role
of ROS and emerging ROS-modulating technologies
for augmentation of the healing process[J]. International
Wound Journal, 2017, 14(1): 89 ~ 96.

[17] JARGBHEANRBEREERFIIAL . EERIGT 7
S JLRB ROR S [J]. BT BEF, 1976 (8) : 368 ~
369.

[ 18] Janetkova B, Clupkova M, Kalova H, et al. A casuistic

1



F L]
V) 4

SRTE

[Z1aR

73

S

5

2024 55 3 HA

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

12

study about behaviour of humic substances in a patient’s
exposure to whole body bath[J]. Acta Salus, 2015(3): 75 ~
82.

skEE, FwHR, HEH, . A TRANE
A AR B SN I . CN 201110160113[P]. 2023-
09-08.

Verrillo M, Parisi M, Savy D, et al. Antiflammatory
activity and potential dermatological applications of
characterized humic acids from a lignite and a green
compost[J]. Scientific Reports, 2022, 12(1): 2152.
Muela A, Garcia-Bringas J M, Arana I, et al. Humic
materials offer photoprotective effect to escherichia coli
exposed to damaging luminous radiation[J]. Microbial
Ecology, 2000, 40(4): 336 ~ 344.

KAy, ZFEIR, E-o-ZHEYER, & KRG
JeAelE s BRI (D], ZRALITR A4 ( A ARRFFhR ) |
1997 (4) : 114 ~ 119.

Junek R, Morrow R, Schoenherr J I, et al. Bimodal effect
of humic acids on the LPS-induced TNF-alpha release
from differentiated U937 cells[J]. Phytomedicine, 2009,
16(5): 470 ~ 476.

Khuda F, Anjum M, Khan S, et al. Antimicrobial, anti-
inflammatory and antioxidant activities of natural
organic matter extracted from cretaceous shales in
district Nowshera-Pakistan[J]. Arabian Journal of
Chemistry, 2022, 15(2): 103633.

Naudé P J, Cromarty A D, van Rensburg C E.
Potassium humate inhibits carrageenan-induced paw
oedema and a graft-versus-host reaction in rats[J].
Inflammopharmacology, 2010, 18(1): 33 ~ 39.

FHR, MIRIE, MWK, 55 . JEBERR BRI w2 1k
RIGAT IR K88 &G /IN B 3 #5113 1 R4 1 (0], 3h
PrE SRR, 2022, 34 (6) : 3991 ~ 4002.

Szot K, Géralczyk K, Michalska M, et al. The effects of
humic water on endothelial cells under hyperglycemic
conditions: inflammation-associated parameters[J].
Environmental Geochemistry and Health, 2019, 41(3):
1577 ~ 1582.

BEZIE | ALARIE AN 55 IR R 1=~ W PR DL [9]. 71

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

PUREHIRR, 1982 (1) : 1 ~ 8.

XS, HEE, FIML, 5 SRR R RN SR F
TETE 405 JRE SV 520 [J]. T Ra 2%, 2016, 14
(2) : 145 ~ 149

Jooné G K, van Rensburg C E. An in vitro investigation
of the anti-inflammatory properties of potassium
humate[J]. Inflammation, 2004, 28(3): 169 ~ 174.
Zykova M V, Trofimova E S, Krivoshchekov SV,
et al. Spectral parameters and biological activity of
macromolecular compounds of humic etiology[J].
Bulletin of Siberian Medicine, 2017, 16(1): 36 ~ 49.
Trofimova E S, Zykova M V, Ligacheva A A, et al. Anti-
allergic properties of humic acids isolated from pine-
sphagnum-cotton sedge peat[J]. Bulletin of Experimental
Biology and Medicine, 2022, 172(3): 324 ~ 327.
Trofimova E S, Zykova M V, Sherstoboev E Y, et al.
Influence of humic acids isolated from raised bog
Sphagnum peat on development of Th1/Th2 immune
response[J]. Bulletin of Experimental Biology and
Medicine, 2023.

Van Rensburg CEJ, Naude P. Potassium humate
inhibits complement activation and the production
of inflammatory cytokines in vitro[J]. Inflammation,
2009(32): 270 ~ 276.

Gau R J, Yang H L, Chow S N, et al. Humic acid suppresses
the LPS-induced expression of cell-surface adhesion
proteins through the inhibition of NF- k B activation[J].
Toxicol Appl Pharmacol, 2000(166): 59 ~ 67.

o EHE . R RIR B SRR LI IR B0 U E A
JTFRRE A 403 O 57 1 L F 9 (D). ARAEAR M R 2R L
A3, 2023.

Schepetkin I A, Xie G, Jutila M A, et al. Complement-
fixing activity of fulvic acid from Shilajit and other
natural sources[J]. Phytotherapy Research, 2009, 23(3):
373 ~ 384.

Yurchenko V V, Morozov A A, Kiriukhin B A.
Proteomics analysis in Japanese medaka Oryzias Latipes
exposed to humic acid revealed suppression of innate

immunity and coagulation proteins[J]. Biology (Basel),



L)

2024 425 3 HA [EHERR iR V71
2022, 11(5): 683. [53] IARGBHEARERNIUE . BHEERENGTT 12 87k

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Van Rensburg C E J. The antiinflammatory properties
of humic substances: a mini review[J]. Phytotherapy
Research: PTR, 2015, 29(6): 791 ~ 795.

JHERE, SKSCH, SkibTT, 5. AR BN wr R
J& [0]. SRR, 2011 (3) : 5 ~ 9.

WA . AR IR B HE N 16T Bt TR S I 4 40 Bl
I RIS []. IR, 2012 (5) = 41

X . R BN £ P RE A G T A P BE B YRS A A
16 1l [7]. HRHRDS “# R A5 LR ARFIR, 2004 (6)
560 ~ 561.

PR, BRONZE, FIEIR, 5. IR IR
7 BBV RS I % 9] W PRI A 2%
(2): 53 ~ 54

Song Y, Yang L, Xu M, et al. Boosted photocatalytic

ARG
1999

activity induced NAMPT-Regulating therapy based
on elemental bismuth-humic acids heterojunction for
inhibiting tumor proliferation/migration/inflammation[J].
Biomaterials, 2020, 254: 120140.

RER], F/NE, BlVNGE . TEREIR IS R ANBGR
FOWE BRI AL IR RS B 4P B (0], 4P BRI, 2000,

23 (10) : 862 ~ 864.

AR, TRy, IMESC, 5 . BRMRR IR S 2
eI B FOl R S [0]. IR, 1996 (1) @ 21 ~
25, 29.

EUEN, BUIEE), R, 5. SO ERIER B X
PRI KGR DG TY 28 Y e R 7 BOWEE [1]. R 247
iz, 1996 (3) : 23

BUEE), BRI, BRALE, 55 . BREHRINDIRAE
FARZPRSCRRFST [V]. SRR, 1998 (3) : 21 ~ 23.
WA, BRSO, V/IVHK . SERIRAY LRI, SRR A 4
AR BIESE (0. TLVY AR, 1987 (3) : 23 ~ 29.
XUHRAE, AL, SKEARE, <5 . BCRIRENAY 1L MAF
], R E 2228, 1980 (9) : 1 ~ 2.

HWoT, HIZ, RRM, % S0 HIREK T
LA HR B AN B DS (D], B RFFE IR, 1998
(11) : 20 ~ 21.

BRPGRHE R . 3 AT LR PR IR - JES AR B A2
AW B L% T8 CN202010187824.X[P]. 2020-05-22.

[54]

[55]

[56]

[57]

[38]

[59]

[60]

[61]

[62]

[63]

[64]

PEILMIAAE [7]. BB, 1979 (9) -
Yang H L, Chiu H C, Lu F J. Effects of humic acid

434 ~ 435.

on the viability and coagulant properties of human
umbilical vein endothelial cells[J]. American Journal of
Hematology, 1996(51): 200 ~ 206.

Lu F J, Shih SR, Liu T M, et al. The effect of fluorescent
humic substances existing in the well water of Blackfoot
disease endemic areas in Taiwan on prothrombin time
and activated partial thromboplastin time in vitro[J].
Thrombosis Research, 1990, 57(5): 747 ~ 753.

Brox J H, Osterud B, Bjerklid E, et al. Production and
availability of thromboplastin in endothelial cells: the
effects of thrombin, endotoxin and platelets[J]. British
Journal of Haematology, 1984, 57(2): 239 ~ 246.

Yang H L, Hseu Y C, Lu F J, et al. Humic acid reduces
protein-C-activating cofactor activity of thrombomodulin
of human umbilical vein endothelial cells[J]. British
Journal of Haematology, 1998, 101: 16 ~ 23.

Lu F J, Huang T S, Lee J H. Effect of synthetic
humic acid-multimetal complex on human plasma
prothrombin time[J]. Bull Environ Contam Toxicol,
1994, 53(4): 577 ~ 582.

Lu F J. Arsenic as a promoter in the effect of humic
substances on plasma prothrombin time in vitro[J].
Thrombosis Research, 1990, 58(6): 537 ~ 541.

FEEREE . BRBRBAGST TRA T M B RO 28 (0], )8
Mg, 1991 (1) : 53 ~ 54,

BEWET . 25 HIR SRR N 267 J5 k. CN1070568A
[P]. 1993-04-07.

WOE, ISLT . PR AR BRI SR AN 25 2 S
5T [0, HE 2R, 2002, 9 (6) @ 351 ~ 353.
Yu H, Xiao Q, Qi G, et al. A Hydrogen bonds-
crosslinked hydrogels with self-healing and adhesive
properties for hemostatic[J]. Front Bioeng Biotechnol,
2022, 10: 855013.

w6, B, Diiidt, 55 . MRS 2 BN RN
KARITTELERE [1]. PR BRI, 2020, 10 (15)
37 ~ 40.

13



L)

oy ZEEE B EER 2024 45 3 Hf
[65] Tsai M L, Yen C C, Lu F J, et al. Environmentally Pawluczuk D, et al. Systemic toxicity and dermal
relevant concentration of arsenic trioxide and humic acid irritation of Tolpa peat preparation[J]. Acta Pol Pharm,
promoted tumor progression of human cervical cancer 1993, 50(4 ~ 5):373 ~ 377.
cells: In vivo and in vitro studies[J]. Environmental [71] Vaskova J, Stupak M, Vidova Ugurbas M, et al.
toxicology, 2016, 31(9): 1121 ~ 32. Therapeutic efficiency of humic acids in intoxications[J].
[66] Hou M, Liu W, Zhang L, et al. Responsive agarose Life (Basel), 2023, 13(4): 971.
hydrogel incorporated with natural humic acid and MnO, [72] Winkler J, Ghosh S. Therapeutic potential of fulvic acid
nanoparticles for effective relief of tumor hypoxia and in chronic inflammatory diseases and diabetes[J]. Journal
enhanced photo-induced tumor therapy[J]. Biomaterials of Diabetes Research, 2018: 5391014.
Science, 2020, 8(1): 353 ~ 369. [73] -tk B0, RumE, 5. AJen P EBURsm
[67] Andrade V, Wong-Guerra M, Cortés N, et al. Scaling B T2 K H g5 M oT (], &8 B, 2009, 37
the Andean Shilajit: a novel neuroprotective agent for (35) : 17823 ~ 17825.
alzheimer’s disease[J]. Pharmaceuticals (Basel), 2023, [74] BTG, RIFBE . KIFERAHE R SRR = 25 1 B Ak T
16(7): 960. 78 [C. 4= B = KRR A ARTE 2R SUE,
[68] Dai C, Xiao X, Yuan Y S, et al. A Comprehensive 1984.
toxicological assessment of fulvic acid[J]. Evidence-Based [75] #RF . BT RO P 0 s B AN AR o) 41k 5
Complementary and Alternative Medicine, 2020: 8899244, LERIAESE [D]. B B REE AR 3, 2019,
[69] Socol D C. Clinical review of humic acid as an [76 ] Carrasco-Gallardo C, Guzman L, Maccioni R B. Shilajit:

[70]

R

CN200810205101.7, 2AFF B #: 2009-06—24 ) . KA KRB ELAKIEGIPIE, A
i3

antiviral: Leadup to translational applications in clinical
humeomics[J]. Front Pharmacol, 2023(13): 1018904.
Czyzewska-Szafran H, Jastrzebski Z, Soltysiak-

a natural phytocomplex with potential procognitive
activity[J]. International Journal of Alzheimer’s Disease,

2012: 674142.

5 HEERREALH T FHE

1. — A A AZ BR S R BR 2 IROR A9 R IR 5 ik (A JF 5. CNO03149208.8, »JF B #1: 2005-01—
19) . ARARREARFAE. B, Lk, ke, W, kb, kB, BRELEHN. TLEME.

. TERE . RREFMHER,

2. — AP BB W T ERIF S5, ALEHEPRRMESRG S PO RM (AT

R BH R AA A TR,

3. 3B B SRAR BRBE 2 RF AR & (ANJF5 . CN201410108992.X,

PR A A

T B #. 2015-09-30)

AKRABTT HRRIE BB B bRz, LA, Aok, ok, hfg, otE, 25, 8
B, REEFHIK,
4. — Fh K B B R AR B ER B0 7 ik (A JF 5 CN201610945428.2, »-FF H #7: 2018—05—
1) o REPBRR DR A TR 5 5 IR AR ARIT 6957 3,

5. 35 BRAE B 2 B 08 AT BOR R A 69 LB v R ik (AT 5. CN202211171935.7, 2 FF B 4.
2023-03-21) , AK KB BRIRARBA AR R E R IRBOK, T BT A TR Y 8 B AT B e R

FRXIA o

14

(2024 %6 A 13 B v B U B E 2+ 2 2pe 48 4645 )



