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Pharmacognostical Studies on the Chinese Crude Drug “Shengma” (I)
General Structure of the Underground Parts of Cimicifuga Plants,
Morphological and Anatomical Variations of C. simplex and
“Shengma” Derived from This Species?
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“Shengma (71#k)” is a popular Chinese crude drug used for treatment of exanthema, fever, piles
and suppurative inflammation. The Chinese pharmacopoeia describes that this drug is derived from
the rhizomes of Cimicifuga heracleifolia, C. dahurica and C. foetida of the family Ranunculaceae.
According to our field research, the commercial “Shengma” available in Chinese markets presented
various external features, suggesting different botanical origins of the drug. In order to establish a
criteria for the identification of the botanical origins of “Shengma,” a comparative anatomical study
was carried out on 9 Cimicifuga species. In this paper, rhizomes of C. simplex from different growing
areas were examined for their morphological and anatomical characters. It was found that for a
comparative study, the best parts to be observed were the portions between two neighboring stem
residues of rhizome with more than 5 stem residues and the portion of the stem residues 2-3 mm up
from their base. The differences observed between the rhizomes of C. simplex from Japan and those
from China were in the following characteristics: the shape and diameter of and distance between
stem residues, thickness of cortex and shape of secondary xylem in rhizome; the diameter and
sclerification of primary ray cells in stem residue; and appearance of sclereids in cortex in rhizome
and stem residue. Moreover, “Shengma” of Shanxi Prov. market was identified as C. simplex from
China.

Keywords—— Shengma; Cimicifuga simplex; Cimicifuga; Ranunculaceae; rhizome: Chinese crude
drug; image analysis; botanical origin; plant anatomy
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Diagrams [llustrating the Image Analysis Method

A Diagram of vascular bundles of C. simplex in transection of rhizome between stem residues (Rh3 indicated in A of Fig. 2).
The second-year growth region of secondary xylem, as R, is selected for analysis. B: Binary image with the background
image of xylem after selecting the vessels. The position of vessels (expressed by the center of gravity) is indicated with X
and Y coordinate from the arbitrary center, over the right of region “R.” C: Correlation graph for frequency distribution
of various sized vessels in region “R” (The X axis shows the position of vessels in the radial direction of xylem and the Y

axis shows the diameter of vessels).
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Fig. 2. Underground Part of C. simplex from Japan
A: A sketch of underground part, showing the parts of transection. B,_;: Dia-
grams of the transections of rhizome at level indicated in A by “Rh1,” “Rh2” and
“Rh3,” respectively. C: Diagrams of the transections of stem and stem residue at
level “Sm1” and “Sm2” in A, respectively. D: Diagrams of the transection of root
at level “Ro” in A.
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Fig. 3. Rhizome and Stem Residue of C. simplex from Japan
A The transection of rhizome between stem residues (at level “Rh3” indicated in A of Fig.
2). B: The transection of stem residue (“Sm2”). C: Isolated elements of rhizome (1,
sclereid in cortex; 2, sclereids over phloem; 3, scalariform vessel; 4, pitted vessel; 5, bordered
pit vessel; 6, tracheid; 7, xylem fibers).
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Fig. 4. Rhizome and Stem Residue of C. simplex from China

A, ,: The transection of rhizome between stem residues (at level “Rh3” indicated in A
of Fig.2). B,,.: The transection of stem residue (“Sm2").
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Tapie 1. Morphological Comparison between the Rhizomes from Japan and Those from China in C. simplex

Locality Japan China
Group* A B A B
n** 10(3) 9(5) 7(5) 2(2)
Number of stem residues 5-16 3-5 5-10 3
Diameter of rhizome (mm) 12-38 4-14 (2)4-14
Diameter of stem residue (mm) 8-22(26) 4-10 2-14
Distance between two 4-20 15-50 6-14
stem residues (mm)
Length of internode (mm) 2-10 4-25

Color of surface
Texture
Section

slightly
Color
Form
Diameter of root (mm)

somewhat hollow-holl
1.0-2.5

brown-dark brown

light yellow-yellow

dark brown-blackish brown
light and hard
yellow-dark yellow
hollow
0.6-1.5

heavy and hard

solid-somewhat hollow
0.6-1.8

ow

*Two kinds of rhizomes based mainly on the number of stem residues in the rhizome are divided.
** 5 represents the number of samples (the number of locations).

Tapre III.  Anatomical Comparison between the Rhizomes from Japan and Those from China in C. simplex

Locality Japan China
Element Group* A B A, B

n** 10(3) 9(5) 7(5), 2(2)

Rhizome (at level Rh3)***
Lxy/Rcr (9%)**** 31.2-61.7 25.2-58.2 20.7-60.0
Cortex  Thickness (um) 500-1,600 350-1,000 300-550
Sclereids + + (=) B

Endodermis + +
Number of vascular bundles 22-54 15-40 15-44
M punber of seetice 0 s
Secondary xylem® 7> ~0.16-0.07-0.15(0.41)  —0.06-0.14-0.29 0.11-0.19-0.33

Correlation coefficient (ave.)
Length of xylem (um) (ave.)
Vessel Number (ave.)
Maximum diameter (gm)
Constriction of secondary xylem
Interfascicular cambium
Sclerification of pith

(ave.) 59.2-67.

575-890-1,393
27-47-58

acute in the third-year growth region

284-576-843(1,274)
23-40-51
46.4-57.7-62.3(85.7)

188-592-896
24-63-82(120)
43.3-63.1-86.4
moderate
partly present

9-75.6

partly present

* % %

Stem residue (at level Sm2)

Distance between the outermost
layer and hollow (mm)

Sclereids in cortex
Number of vascular bundles

Maximum number of sclereids
over each vascular bundle
Sclerification of parenchyma
in primary medullary ray
Maximum diameter of vessel (um)

+
28~

90~

1.1-6.0

34-230

+(=)

1.1-3.8 0.9-3.3
+(=)
20-42

46-160

20-65
25-180

70

*+
106 60-92 50-88

*Two kinds of rhizomes based mainly on the number of stem residues in the rhizome are divided.
** 3 represents the number of samples (the number of locations).

***evels “Rh3” and “Sm2” are indicated in A of Fig. 2

**#+* Lxy: length of xylem, Rer: radius of cambium ring.

#*xxxBach value is measured by Image Analysis System and indicated in order of the minimum, mean and maximum.
Correlation coefficient: between the position of vessels in radial direction and the diameter of vessels (referred to Fig.

1.

DI 35\ TS — SO L TEREAAL S B A Dk

Pbd Y, EEDRAREE 50~106 pm TH - 72,

PLb, ZFEOREED L0 E L L TN F o v
LC#HEbA, FLNHHBELLEEINEThH2ZEh
b, RHNWEIT A 7L—7ICRBEZ &Iz L7,

3. HEE C. simplex DHERUBERELDESR

D) A RE (Tase II) @ A 70— 7 DR Tl HE 3R
DWEED 15~50mm, B 70— 7DRE T 6~14 mm,
AZN—TOnTIEHAEL )R, MEOEKLIE
DFEIEDERIZ 7 N—T 1D {, WENEIE (2) 4~
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14mm, BIEDOFFIF 2~14mm, & I
— 7z LA, AR Bk
W, BITH B

i) MRIERE (T\m( ) : A, B2 7 —7o#
BT EA v, WEROCZENTEILD T8 iz [FEEAH N
WERD LI, WMEDKMBIZEARMED A 7L —72 1k

CHAENA T
i b'@f TR O~

NTHC, EE300~550 um, kAo 2HFEHEE
BlzB W, Cor(v) 1£0.11~0.33 THARE L ) X0
<, FREBFEOBD L v, RARIZERIC C UILB D,
BEUZMAIS 05 2 Kid v, ORI TR — KA
O R L o
V. BREETHERONAT L FEED
RIS ARE OREYY, B, MEYIN TRIA D XL 1~

3mm, RDBERIEFNUMNBIENGED L LS, BHMDEE
(2 5~12mm, FEOHPRIFIIBLES 5. MEDKMIL NG
@~§lﬁ5‘ﬁ£ T IET 48 £ ~ A AR ﬁ@)&hmlﬂﬂilﬁi

SRR, B F 72 A RO IR M T
N5, EOBRBEIIFE2~-6mm, MO L5 mm Ll
F.

WG ONEEEIS D EED C. simplex 12584812 45K
L7z,

HWRRUER

1. C. simplex OHUPBISRZE ISR 2 LR E (4

HHEED kD, G UMD, N
BICBWTLFETEERGED Lz, WEFEL 3
RRGHIIOBE N L 5 THRE - Tz 2 eh s, g
DENEE WY 2 oI IR AR LT h - 72, #F 2
T, DK% SALL D DIRZE 230y, bk - 53k

DEOHEE D ROBCYIE, K OREE & DMk 5 2~
Smm b )i DFEDIRBOBYIME # BEE, KT 5 2 X ok
L,

2. i, sEE N O H AKRED Cimicifuga JEFEY 9 ko
MRER P EDFERIEOWNIBIZIEE 1 TOE L 720k, fric
DWTHGH LT, AR ol 3 2 AR 7 MR %
oz Lz, E£72, HEED KRR Skt % ‘2‘23’7
THE L LT, KEoBUHE oSSBT 28T 0%
DR MBI 777 & L CERbT ke, Mlgihre
BEEHCTHEREL, Zriz kDR b2 HERE T A
I kR R L7z, Cosimplex PANN o) FFO WS

TERERIHRFIC DV T KR ORI T 5.

3. C. simplex Ti VAR & dp[EpE R AR TR
R A2 Bh 3D LI, EOBREE SMPLLL SET
MBI I RE SRR, Ko, RERE
DEEFENLE, TR, SO IR L - Twie,
WEBHZREIIC IBARE TR OIE S, g rh o JE e o
e, TERARROIAR, TR 2 4 HICRER L7z

BIC BT DR N0 S L BE O,
th o JEBERIE O A BE & — KBS AR KO [
sz, mERICEBEWT

EDORKCILE
SEEAL I 22 5
B e i E Rl R S T AR 5 @A

4. GUENAL AARPE C. simplex DR O Kz & hic 5L BE
MR L, WG bN L w EFEL Twa, L
L, RIFZEIC 30T, DA T XOREE DD iRE
DR rhiz ﬁ”mﬁ#fwﬁmﬁ%),it¢M@TiT
NCORZEICEREIN A e 2 S VAL 72, & 5 il
@&%C$ﬁ@@¢ﬁ FDFRILIM DRI N 5 e
U7es =0, TR ROtk 5% O Tl R
EDOWNKIZOWTIEENEIN T W, I TOWRET
A PO LSS ORRS 24T b e B2 o 72 72 12 IERE
TERWIELDERDbLNLD,

5. THE 120702 [TRBR] o He TR T
% C. simplex 12, HAro HAF I “*’&) LN Tz,
—F, WETE T, Mmﬁtxi%ﬁ#WMch
simplex 12K L Ttz ek b, PR EALREIX, N
FHENAX, Wk, o, PWNE e & TR X B
LN T3 (Tase I) 2%, ﬁ"f"%@ﬁﬂ"f‘ﬁf‘]kuié
E C. simplex 13505 MBS LW LRIz L7220
Eb, KEIEHGHL Th b e nweFH 2 Lsd,

#;OBCRRICH), REMHO B E W@ N
7o RIS BT TR TR AT R, MR o AR
T S L R R o [ $ TR

| $9304%,
BB PRI REMIE R, RO ERE RIS
FRTORE M ELF5

s BT IR S e 7 SR o S RSN RS I UE
TRREIC N BRI F SRR I TR B

List of abbreviations: ¢: cambium, ex: cortex, ep:
epidermis, en: endodermis, hol: hollow, m: pith, p:
parenchyma cell, ph: phloem, ptw: thick-walled paren-
chyma cell, rs: resinous substance, s: sieve tube, se:
sclerenchyma cell, sta: starch grain, t: tracheid, vd:
bordered pit vessel, vp: pitted vessel, vr: reticulate
vessel, vs: spiral vessel, wf: wood fiber, xy: xylem, xpr:
primary xylem, xse: secondary xylem
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