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Investigation and Analysis of Chrysosplenium Resources in
Tibetan-inhabited Area
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University for Nationalities, Wuhan 430074 )

Abstract: The species of Chrysosplenium L. has significant pharmacological effects due to the flavonols
component. In this study, a detailed field scientific expedition of Chrysosplenium L. germplasm resources in
five provinces of China ( Tibet, Yunnan, Sichuan, Qinghai, and Gansu ) was performed. 19 species ( including
two varieties ) and 145 specimens of Chrysosplenium were collected. In addition, two newly recorded species
of Chrysosplenium L. ( C. biondianum Engl. . C. ginlingense z.PJien & J.T.Pan ) were found in Sichuan province,
and both were extensively found in China. Three new records were observed in Gansu province, including C.
pilosum Maxim., C. lanuginosum Hook.f. & Thomson and C. henryi Franch.. These specimens were preserved
in the Herbarium of South-Central University for Nationalities (HSN ). As a traditional Tibetan medicine,
Chrysosplenium L. plants have been used to treat various diseases, for instance, the 75% ethanol extract of
Chrysosplenium axillare Maxim. showed high activity to virus flu and inflammation, furthermore, the pentacyclic
triterpene isolated from Chrysosplenium grayanum Maxim and Chrysosplenium nudicaule Bunge had strong anti-
tumor effect. Thus, this work provided additional wild resources of Chrysosplenium L. in Tibetan-inhabited areas,
which might be helpful in further taxonomy and pharmacology study of this genus.
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Fig.1 Field investigation of Chrysosplenium L. in Tibetan-inhabited areas in China

BREEGIER, A BRZE BN, C: PG, D: ARG, E: sl G, Bt GIER, B: KGN, F: WH&IE, G: RS, FEamsR,
H: B G, 1 B H G, 0. B GIE, L. RIS ST, PRSIER, K. PRSI, SR, M: IR, KGR, N: 5B,
O: &M, BENER, P: BAM, Q: XEAME MIBLMR, R fBEM, S. Wirt-&/E%
Ser. Nudicaulia, A: C. nudicaule Bunge, C: C. giraldianum Engl., D C. uniflorum Maxim., E . C. forresti. Ser. Alternifolia, B: C. axillare Maxim.,
F: C. griffithii Hook.f.et Thoms.,G: C. griffithii var. intermedium (H. Hara) J. T. Pan. Ser. Delavayi,H: C. delavayi Franch., I: C. ginlingense Z.P.Jien
& J.T.Pan, J: C. lixianense Z.P.Jien & J.T.Pan, L: C. biondianum Engl.. Ser. Sinica, K C. sinicum Maxim. Sect. Trichosperma, M: C. nepalense D.
Don. Ser. Macrophylla, N : C. davidianum Decne. ex Maxim., O: C. glossophyllum H. Hara. Ser. Pilosa, P: C. pilosum Maxim., Q: C. pilosum var.
valdepilosum Ohwi. Ser. Lanuginosa, R: C. lanuginosum Hook.f. & Thomson, S: C. henryi Franch.
B2 ®EK19#HEEREY
Fig.2 19 Species of Chrysosplenium L. in Tibet
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Table 1 The collected species of Chrysosplenium L.in Tibet
b 4 T4 o i
Code Species Latin name Number Note
1 W4 Chrysosplenium henryi Franch. 15 thEREA R H A EC S
2 KA 431 Chrysosplenium axillare Maxim. 3 r [ R b
3 Z2UA 4l Chrysosplenium biondianum Engl. 18 of AT R OB S
4 HELM Chrysosplenium davidianum Decne. ex Maxim 6 A
5 B A Chrysosplenium delavayi Franch. 13 —
6 T Chrysosplenium forrestii Diels 3 —
7 L4 Chrysosplenium giraldianum Engl. 9 SRESEEE R
8 U Chrysosplenium glossophyllum H.Hara 3 PR Rl RS
9 BF 4 Chrysosplenium griffithii Hook. f. et Thoms. 12 —
10 S ] 4 i Chrysosplenium griffithii Hook. f. et Thoms. var. intermedium 1 AR F
(H.Hara )J.T.Pan
11 TS Chrysosplenium lanuginosum Hook. f. & Thomson 3 HkBric s
12 FH L4 12 Chrysosplenium lixianense Z.P.Jien & J. T. Pan 6 [ A
13 LR 4% Chrysosplenium nepalense D. Don 19 —
14 L4 Chrysosplenium nudicaule Bunge 3 —
15 B4 Chrysosplenium pilosum Maxim. 6 HikFrics
16 LELM Chrysosplenium pilosum Maxim. var. valdepilosum Ohwi 3 AR Fih
17 % H- 4 Chrysosplenium ginlingense Z.P.Jien & J. T. Pan 9 A R PR s
18 HRRIEE S Chrysosplenium sinicum Maxim. 10 —
19 Y4 Chrysosplenium uniflorum Maxim. 3 —
411 Total — — 145 —

Chrysosplenium biondiant

N
Q%Okm
—

L et
Chrysosplenium henryi

A B4 B: RIS 4N C: BESM; D: BANE; E: Winl4%;
A: C. ginlingense Z.PJien & J.T.Pan, B: C. biondianum Engl., C: C. lanuginosum Hook.f.& Thomson, D: C. pilosum Maxim., E: C. henryi Franch.

B3 X5 MEEEEMHTSHR

Fig.3 Locations of five new records of Chrysosplenium L.in Tibet



666 N7/ S Lt N S S 14 20 £
3 itip C. biondianum Engl. 2 4~#ric s, LS AL PE Z2 i
. WG L 000 Jk P P KT R R e A SRR X 0 4 T
31 #HANME

4 N A ) A A% B B 24 1 vh 22 DA A2
XA A A5, 2R 0 i g e 4
T, 25 W5 3, T ARGR TR R (A R B R
A", (PR IR OE R BRI 1 TE
HAREE RIS R Kbk dm IR e R Stk
BOE R R AR IE AR , a2 e F L

IR AN R RN SR A R & & A
Wy B ) A BRI, AN R TR SO
B A SN T R SR 22, 4 1 JE T Quercetin
(100~300 wm ) EL30 A A4 g 5 /8 F' ™, Tsuchiya
22 G B TR A A Ry B B B A R A TR
HAATE I T 3-OMe B 254k & % Chrysosplenol B
Y5 Chrysosplenol C, % & A B4 P UR #E G 1E
IHAME J BN % @ AR ) Hh 43 25 21 1Y oxyayanin A B
PO R B RE TG DR A N A A T A
SRR R 25
32 Hfea

ISP 5 & IR (L 1 H E )
By AR g8  HORAEHT A S W R Fh TR 145 17,
FRAS 81 45y, 35 19 Fp & 2 AR Pl IR & B PG R b X
SRR A A AT SRR 2 X
BERTLL KX 2R o DU e A S b e e 1 a2
LK EREY) X R 2 A B X —, 3%
JER DR - — 2 75 7 e i v e SR 1 L) R B AR R
T, 1 R 22 I S R B AR S A AR 2
e 5 R T RORUEE 1 3 P [l s RS oo 1 2
W) ZRENE , SRR 2 AN 5 U2 k) T 2 A B
PRARKCE K Z T4k, SE@N RSN 2= W) 7
Hbp 0 CBER PSS ), iy A T R s A A B 1L X
Z UK VP2 P Fpas LLSEAE . BBz 1L X AR
D E AR I A A2 B DU 20 vk )1 B 28 s, A Ak
5 EBEA W, AR NIE R Tl 2 =
A X FR  IGEE o A ) K AR BB K
DSE ARV € GEi /T Op 3 IR E AN &1 ) =
Wi VA IR 2= 0 P, S AR 1
Tl A K B SE R AE 0, T B0Z 0 XA ) AR
Tt B A A e Ay 4 T R A A 55 D 22 1R o3 ik
iz 1Ly DX g A T L b DX S PR BB 4L T UE A

BEAb, 25 52 N T Hb Ak T 8 e Do o) 10 ) 1| 25 ok 36
(2R G bty 1 P 2L B R A SRR X R BB
H4: 1% C. ginlingense Z.PJien & J.T.Pan FIZ:I4 4 1%

C. pilosum Maxim. #3E 4% C. lanuginosum Hook.
f.& Thomson i -4 % C. henryi Franch.3 /~fric
SR, BT TN H R PR G A A A A B T
U5 PIORA X 4 T8 i iz gl om 1 Xk, [) 2 {4
U 532 B0 S P e ) 3 R A8 o A (L R W A= 2
FEMR S 2 CHEEAEH .
33 MRIPRE

IR E 5 kIR @R AL 5 A hih e
HGE) 24 B 7 ZFPAY 61.3% , i S e T 12 @ A 4
AR REIE AT BEAL Tt RS . HENA R LR
o 2R EUEAS R R, B YRR
FEITRIAS 2, B & 32 BR, R B0 2 W AR e £l 2R
G55/, T S5 PR R O e s K e, A4 R
WA -4 C. glossophyllum H.Hara ', #1\ 7
DU FRVLSE T CIHARAESL ) 5 Il A /D s Fh o
s 2 2 A A A IR e e L s R
{0 A AR DL R B A SR R A R 5 A ) 24
PERREA PER R EE R RN 2 — . H R
Wit B R S BRI, VR T, IR %
WA, AN 7K s b R T I BRG] e i e =K
XoF TS I 583 1 T b A 25 AR G L ™ B ) T AR
PRUT H= Rl TR AL G 2 Rl A 0 2
AP A BITAE & i VF 22 18 24 4lb K 2 W0 R
RTINS IR TR SR SO , 785 e iR
b DXAS [ R Bl B T X2 A ) TR R R A
(A GG E U i R 2 9340, T35
fe R 2R R SRR i e, R A S A 25 M R R
A 4 R B EE 2R PR R, Hb Ty R T B A A £
IR IR AR IR

i b, N E A YR A e 2, 25 MM
15, (E T IR DA R 4 BRA A AR 1% 25 it PR 5 2
YRR BERRAG, PRI X2 8 A B e A o o e R
(L€ S B AV Urin AR/ - L s WAL A

B R BT ERFHEDTFRITAFRT
(NWTC ). ¥ B A5 [ L oA 445 @ 47 A £ (KUN ),
7 Jb RAR A K FH AR AE (WUK), F B A5
PR Y BAFAE (HIB ), E R T P 8 LA
AR AAE (SM ) VAR AL T AL A 7T A7 A48 (PE )
IHEARG X FSH .

SE 3k
(1] AHK FHEFRY . MERARR . B RIRHE R,



34

667

1986: 111

Dimaer D. Jingzhu Monograph on Materia Medica. Shanghai:
Shanghai Science and Technology Press, 1986:111
AIARLE RS . JCIRGEZ S . PRI : ISt AR A,
1988: 221

Zhanbula D. Correct Mongolian Medicine Medicine Handbook.
Hohehot: Inner Mongolia People’s Publishing House, 1988 221
Aig FA, il OIS ], G bR L S22 7 BRI AR REEHIE
HiZhkt, 1999, 11( 2 ): 593-594

BuRE,JieBS GLT,Bao G L. Herb textual research on
Mongolia medicine materials Yagima. Journal of Chinese
Medicinal Materials, 1999, 11 ( 2 ). 593-594

SRR SEA T, YRR, SRR, R . 110 RUBZS B
RO ILIRTSY . 252792k AkAE , 2000, 18(5): 290-291
Zong Y Y,Dang H Q, Luo G F, Zhang X F,Che Z T.
Antitumor screening research from 110 Tibetan medicines. The
Journal of Pharmaceutical Pratice, 2000, 18 (5 ): 290-291

Wz SRS , S R, R AR . S AL A I R
HOCHRMSTHERE . KR HW5E S5FF K, 2005, 17(2) : 253-
257

Yang Y S, Zhang Y P, Shi G F, Lu R H. Advances in studies on
chemical constituents and structure-activity of Chrysosplenium.
Natural Product Research and Development, 2005, 17(2) :
253-257

B SO 779 X 7% LIRS SN S A TR e A 7
3 K562 A4 1 K H A THLRIBE Y . S E 20, 2005,
20(4):374-376

Wang Y P, Yang Y S, Yang X L, Gao L P, Yan B. K562
apoptosis induced by flavone from Tibetan medicine
Chrysosplenium nudicaule Bunge and its molecular mechanism.
The Practical Journal of Cancer, 2005 20( 4 ): 374-376

HEFERTE . B2 BR 2R SN RS (L G B U RE VT B e
JEEPERZ A SERRATSE . 22 M 22N R, 2007

Luo Y P. Studies on anti-tumor and affecting immune cells
activities of flavonoid compounds from Chrysosplenium
nudicaule Bunge. Lanzhou: Lanzhou University, 2007

Qin R, Lan D Q, Huang W, Liu H. Research progress on
chemical constituents and pharmacological activities of
Chrysosplenium spp. ( Saxifragaceae ) . Journal of South-Central
University for Nationalities: Natural Science Edition, 2018, 37
(2):54-59

W E SRS . AP TSR, 1986,24(2)
81-97

Pan J T. A study on the genus Chrysosplenium L. from China.
Acta Phytotaxonmica Sinica, 1986, 24 ( 2 ): 81-97

WA E AR AT (5E) . R4 AR, 1986, 24
(3):203-214

Pan J T. A study on the genus Chrysosplenium L. from China
( Continue ). Acta Phytotaxonmica Sinica, 1986, 24( 3) : 203-
214

Han J W, Kang S H. Chrysosplenium epigealum J. W. Han et
S. H. Kang: A new species of Chrysosplenium ( Saxifragaceae )
from Korea. Korean Journal of Plant Research, 2012, 25(3) :
346-348

Bhaumik M. Chrysosplenium arunachalense ( Saxifragaceae ) ,
a new species from India. Kew Bulletin, 2014, 69 ( 1 ): 9491
Kim Y I, Kim Y D. Chrysosplenium aureobracteatum

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

( Saxifragaceae ) , a new species from south Korea. Novon,
2015, 23(4): 432-436

LiuH,LuoJL,LiuQY,LanD Q,Qin R, Yu X L. A new
species of Chrysosplenium ( Saxifragaceae ) from Zhangjiajie,
Hunan, central China. Phytotaxa, 2016, 277 ( 3 ): 287-292
Soltis D E, Tago-Nakazawa M, Xiang Q Y, Kawano S, Murata
J, Wakabayashi M, Carola H J. Phylogenetic relationships and
evolution in Chrysosplenium ( Saxifragaceae ) based on matK
sequence data. American Journal of Botany, 2001, 88 ( 5 ): 883-
893

R R T E R SRR TR 5 34 45 5 2
WE . Abst: BlA i, 1992 234-279

Institute of Botany Chinese Academy of Science. Flora
reipublicae popularis sinieae, Vol. 34, part Il. Beijing: Science
Publishing Press, 1992 234-279

o E R B P AL R A RS L A
L, 1991 329-331

Northwest Institute of Plateau Biology, The Chinese Academy
of Sciences. Tibetan medicine Records. Xining: Qinghai People’s
Publishing Press, 1991: 329-331

T ERE BRI . o SR 1R S 5 2 ) e
BRI R, 1972 140-146

Institute of Botany, The Chinese Academy of Sciences.
Iconographia cormophytorum sinicorum ( Tomus 2 ). Beijing:
Science Publishing Press, 1972: 140-146

TLORBTBE AR . ey Rl . B, BRMAROR I R,
1977:919

Jiangsu New Medical College. The dictionary of medicinal
plant. Shanghai: Shanghai Science and Technology Press,
1977919

Hosokawa N, Hosokawa Y, Sakai T, Yoshida M, Marui N,
Nishino H, Kawai K, Aoike A. Inhibitory effect of quercetin on
the synthesis of a possibly cell-cycle-related 17- Kda protein,
in human colon cancer cells. International Journal of Cancer,
1990, 45: 1119-1124

Tsuchiya Y, Shimizu M, Hiy ama Y, Itoh K, Hashimoto Y,
Nakayama M, Horie T, Morita N. Antiviral activity of natural
occurring flavonoids in vitro. Chemical and Pharmaceutical
Bulletin, 1985, 33( 9 ): 3881-3886

SAEAE , IMIL, JEI TR, 2Rk, 240 . [ Rh TR DX R it
et Blef iR, 2010: 81-86

Wu Z Y, Sun H, Zhou Z K, Li D Z, Peng H. Floristics of
seed plants from China. Beijing: Science Publishing Press,
2010:7

PP, W R, B 2N, XL . SRPE A R L X A
IO, . A%, 2018, 40(2): 159-163

LanD Q, QinR, XiaJ, Li G, Liu H. New records of Chrysosplenium
spp. in Wuling mountain area of the west of Hubei and Hunan.
Biotic Resources, 2018, 40 ( 2 ): 159-163

FwEAR . RIS . R SR AE R, 2010, 11
(2):121-126

Fang J H. Overview of the world’ s biological resources. Journal
of Plant Genetic Resources, 2010, 11( 2 ): 121-126
BT K, FEAL T TSR, SO BT, TR, X
XU, = 1) o, BRI, AR, IR T SRR, A%
G, TURRE  ARARER, X421, AT IR], X0, X R, A, 4
i, BRI, SRR, RN BRSO, Shide Bk R 9, 42

PO AR



668 LR/ S I 1 S (4 20 &

B HIN A S O 2, i B R BB R, X IKYEWR, 2007, 23 (5 ): 82-86
VKRGS R . T S SRR S B R 4 ik L AR 2 Liu N, Tang Y, Fang Y. Environmental impacts and
FEE, 2017, 25(7 ): 696-744 countermeasures of tourism development in Ruoergai Wetland.
QinH N, Yang Y, Dong SY,He Q,JiaY,Zhao LN, Yu S X, Wiater Resources Protection, 2007, 23 (5 ): 82-86
LiuHY,LiuB,YanY H, XiangJY,XiaN H,PengH,Li Z Y, (28] BWXE =, XN, TRERAL  ZRFT 58, BN 5K 20, ol . 5 e It
Zhang Z X,He X J,Yin LK,Lin Y L,LiuQR,Hou Y T,LiuY, 24 WS BOMR B O A e . v [ rp 24 4%k 2016, 41
Liu Q X,Cao W, LiJQ,Chen S L,Jin XH,Gao T G, Chen (23): 4451-4455
WL,MaHY,GengYY,lJinXF,Chang CY,Jiang H, Cai L, Zhao C Y, LiuH,SulJ S, Li X H,Jia MR, Zhang Y, Zhang
Zang C X, WulY,YeSF,LaiY]J,LiuB,LinQW, XueN X. J. Endangered situation and conservation strategy of Tibetan
Threatened species list of China " s higher plants. Biodiversity medicine in Qinghai-Tibet Plateau. China Journal of Chinese
Science, 2017, 25( 7 ): 696-744 Materia Medica, 2016, 41 ( 23 ): 4451-4455

[26] R, %3, PMIL . = LA X AR B AR I A 1 A5 [29] LhIGEi, FALES VPR AT AR | 7710 o S5t DX VR b Jo %
J& RIS A YR, 2011, 17 (3 ): 435-446 TSR SR R QT ) R . A st % ¢ U A 4, 2015,
Chen J G, Yang Y, Sun H. Advances in the studies of responses 16 (6 ): 1272-1276
of alpine plants to global warming. Chinese Journal of Applied Ma X G, Jiang L L, Xu Y J, Ren J D. Progress of conversation
and Environmental Biology, 2011, 17 ( 3 ): 435-446 and innovation of crop germplasm resources. Journal of Plant

(27 ] X0, 55, e . 257K 36 10 M e i 2 1) PR I8 52 ) Bx 5 Genetic Resources, 2015, 16 (6 ): 1272-1276



