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A Comparative Anatomical Study of Saururus chinensis (Lour,) Baill,
and Houttuynia cordata Thunb. (Saururaceae)

Sungyu Yang#, Goya Choi

Herbal Medicine Research Division, Korea Institute of Oriental Medicine, Daejeon, 34054, Republic of Korea

ABSTRACT

Objectives : Saururus chinensis and Houttuynia cordata (Saururaceae) are perennial herbs using for medicinal purposes
in Korea, The objectives of this study are to compare anatomical key characters between two medicinal plants and to
provide fundamental information for the identification of two herbal medicines by using anatomical features.
Methods : Cross—sections of root, rhizome, stem, petiole, and leaf for each species were observed in this study,
Materials were analyzed through dehydration, paraffin embedding and micro—sectioning, and double staining with
Safranin O and Fast—Green FCF, Observations of permanent preparation were conducted using light microscope,
Results : S, chinensis and H. cordata were distinguished with anatomical differentiations: Idioblasts with essential oil
were scattered in the parenchyma cell of cortex, pith, and phloem of S, chinensis, on the other hand, in A cordata,
idioblasts were distributed ring—shaped in the cortex of the root, S, chinensis had two cycles of vascular bundles in
the stem while A, cordata had one cycle, Hypodermis layer was conspicuous in a stem of A cordata, crystals were
observed the only parenchyma in a stem of S, chinensis, and epidermal oil cells were developed in the epidermis of
H, cordata, S. chinensis had air cavity at the cortex and pith of the stem, The shape of cross—section was polygonal
in the stem of S, chinensis and was circular in the stem of A cordata,

Conclusions : We investigated anatomical study of Korean S, chinensis and H, cordata, To identify two herbal medicines,
we considered main anatomical features and provided identification key here,
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KIOM)®f| E#3thH(Table 1),

Table 1. Materials and Vouchers

Taxon Voucher

Saururus chinensis (Lour,) Baill, YSG KIOM-2018-25

Houttuynia cordata Thunb, YSG_KIOM—-2018-26

2. ¥

Azo WEFEH #EE st nHE ARE G5
(dehydration; ale. 80%, 90%, 95%, 98%, 100% I, 11 — Z+
308), ot 2|3 (paraffin leading: alc. : xylene = 3:1,
1:1, 1:3, xylene I, II, xylene : paraffin = 2:1, 1:2 — Z}
30, paraffin I, II — Z+ 1A1Zh) A& AR & A xuj7]
(EG 1150H, Leica, Wetzlar, Germany)& ©|-&3}o] mtahd o
Zostg o™, microtome (SM 2010R, Leica, Wetzlar,
Germany)2.2 £/ 10-15mZ ddstct, AHLE 50~53C
9] Al#A7](slide warmer; C—SL, Chang Shin Scientific
Co, Korea)¥JollA 1% albuming o|-&3sle] &ato|=ZatAof
AL oF 45ColA 3AIZE o] ARAIFT, AL 9|5}
zZ32 U9 u&td-& A7 (de—paraffin; xylene I, II, alc, :
xylene = 1:1, ale. I, II, 95%, 70% — Z} 5&)3}Fom,
Safranin O¥} Fast—green FCFo 2 o]|ZHM3ATH2%
safranine — 1AI1ZF, A&, ale. 70%, 95%, 0.5% fast—green,
ale, I, I — Z+ 18), gMo] g7 &elo]=ELE carbol—xylene,
xylene I, II, IICE Z+ 158 & AHZd Io] HA
(Permount, Fisher science, Hampton, USA)Z 23}
G Attt Fedn]%(BX53, Olympus, Tokyo,
Japan)®} A @7} 2H(DP21, Olympus, Tokyo, Japan)<
o]&3te] 2 W FGstg on, Adobe photoshop CS52+
Adobe Illustrator CCZ digital image®] Z} H$¢ 33
7153kt

m 2
FrfRt o2 AR E T Q= AP E(S, chinensis)9F SFRH
(H. cordata)®] %4718 e, &7], 49 fR3A F25
TG BE 23t o|FA 2 i oFF, G wid,
ARA 2 F5 5o Fa Ad FAA AoF Felatglon
(Table 2), ©]& vHlgo 2 & 779 g S 7|75t

1. Saururus chinensis (Lour.) Baill, Ar#z

) o EI(Root)

2 &3] 2est 7 F(cortex) 7HE 2
A|aze] ByIHo] = v S Eo| HE7|5S £ 1T
o= Bu]A] o] A Z(idioblast; Fig. 1A, arrows)7} AHR)3}te]
Bty o& ok o 2 3YY(tri—arch)2] FA1F(stele)7}
Hﬂ?—’LE}(Flg 1A, st).
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Table 2. Anatomical Comparison among Two Species of Korean Saururaceae.

Anatomical character SCH HCO
Root anatomy
arrangement of idioblast in root scattered ringed
Stem anatomy
shape of cross—section polygonal rounded
no, cycle of vascular bundle 2 1
presence of idioblast + -
air cavity + -
collenchyma + -
hypodermis - +

bundle fiber

dis—continuous

circular continuous

Leaf anatomy

hypodermis irregular® regular
bundle sheath extension + -
collenchyma in petiole + -
General anatomy

epidermal oil cell - +
crystal in parenchyma + -

SCH : Saururus chinensis, HCO : Houttuynia cordata
+ : present, —: absent, *

2) =7|(Stem)
Z7]& A3t (rhizome) & AAFH & &3t st

A5t o] AdHe dPoln T3 w2 o] Uk
By ¢tZogL u&0 23X (cortex parenchyma)dt &<
(vascular bundle), 4=(pith)7} $JX]gtch(Fig. 1B, co, pi).
&3} 4=(pith)e] A Z(parenchyma cell)= A& (starch
grain)& AT 739 Y N EF2 FES THHA
Fe=thFig. 1C, sg). T8t 1S3 420 57|22 (aerenchyma)
o] Ajste] BEst=t] B7)2Z 0 E7|¥(air cavity)S
T~12719] FAZE ERAH(Fig. 1C, asterisk). TZ3t
9] fAE, AT (phloem), <2 (bundle sheath)oll=
wHA ol FAl =7 EERth(Fig. 1B, 1C, arrows). A7 9
YA 7 Yo tha £ 5Z40] Y= EFAR 04
o 2x 7t 57 FE o= 4= (collenchyma)o] HEs}to]
Jth(Fig. 1D). @29 #u o= ZF&Z(cuticle layer)o| H]
oFstA| Wddth(Fig. 1K), AAA 9 H3% 9 {242
A8t o] fxA o H|ste] H29ko AEE FHstL sl
1709 AAA (druse)& E§s17] = stal(Fig. 1E, cr) Z2&
AAA = YA gt olFMEE RSt niEvkR 2
0Z, &, ATRA BF BHEAN 2 0F9 7H 8
ZE AxzZo g2 HEE ExXgH(Fig. 1D, 1E), €719
s EE 299 N FEHEA R fBEE HE
H]| O]'Oq TEA W3k (Fig. 1D). F49] vPgge] 135t
W7t EXstRE 953 71 S| FEEA T st
] (casparian strip)&= ¢ oFslA wEetch(Fig, 1E).
29 7T 9l 83242 (bundle sheath):= Z|3HAg A=

. different size between upper and lower surface

FAZET E T, AGF A= 133Ho] FAYR
2z A A 8 ZA(collenchymatous parenchyma)lzZ G4
= iﬂJ«L‘:‘ 1§ (phloem fiber; Fig. 1E, fb) th&g o]$

o]A {-3<&7) (bundle cap)7F R3] AR Q] 2R 7%
%%‘:}.

3) (Leaf)

A (petiole) 2 FAl(leaf blade)dt EFo] LEET ¥+

o] WiE ol 79 Hzto] wEdith |y Adwo FeE=
F2 UAgo 2N & & 22 7 IiE FAst=d 2
Adie kR or Feth(Fig. 1F). 959 #3% sty
(hypodermis)2 E&#o]i ol vidE stulo] AE7}
HjEH A Zof ulste] 2 Aoz FAEQJH(Fig. 1F, hy).
HE2 % (mesophyll) T433t= FAIZE 1749 ARAE
Zgs71= 3 (Fig. 1G, cr) 54 &5
TGtk (Fig. 1F, col). fF¥&2e F42H 02 FAHAIT
Aol ol wet Hfz2 o2 A" A A
FEH2 Q2 VA o2 okt e, wiEHS U
Fo|th(Fig. 1H), @29 ®u¢} &tu)7} 2A st F=H)
sto] e wiEH e stujA e Hate E%Ml ax Olﬁ/\ﬂi~
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Fig. 1. Cross—section of Saururus chinensis (Lour.) Baill.
A : root, B~C : rhizome, D~E : stem, F~G : petiole, H : leaf

200zm

st : stele, co : cortex, pi : pith, sg : starch grain, ph : phloem, xy : xylem, cr : crystal, fb : fiber, ep : epidermis, col : collenchyma,

hy : hypodermis, vb : vascular bundle, arrow tips : idioblast

2. Houttuynia cordata Thunb, &2

1) &2

B9 FL &3] gt g3 (cortex)d] 7HF HPEE AlE
o] EAQAAN #1075 FPgch gFos EuA oY
Az7t o g B2sta(Fig. 24, id), JF AFL2E= 3
A (triarch) ] F4F(stele)7} Y123ttt

2) 57|
Ast4e) Yewe Agoln 3o w2 Felgeln E
B 71 SAEil cell)7h BETE, E3] o

- o
I ol

e 2
e r|
H

(RO

FokA] e dE e sturt EAsie, 93t 29|
FAZE QEE AEYS FoethFig. 2C, sg). +4&2
192 wigata f-3&3 15ty v ol 3o Wurt
WehshA| gl FhaubE| uls oFshA| Wttt 2437 9] FuhHe
Ao fgolx|qt uir] YFo 2= o] Hagroz £ 7]
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2o Wadtth(Fig, 2D). @59 #9]¢} 5tu] 2 Eeitol=d| U3} = G50 R FAAE W Yte] FEET Yoot
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st B oo 72N 27 EXE 1 (Fig, 2, oc) EEA ° 2 wigsty §H45S s dath(Fig. 2E, 2F, fb).
7150l EA3th(Fig. 2D, arrow), 71SAlZE= 9 Al ZHEh FTHEAZ AEORZE FHE0] 199 1P HE W Estn

A2 FRA LR o] RojX W&z ste] SHARIT

o
+
x

S5 23 P 715 BeaT NS 4o gAEE
AES AT Yot S He B ARYo] Wkt

Fig. 2. Cross—section of Houttuynia cordata Thunb.

A : root, B~C : rhizome, D~E : stem, F~G : petiole, H : leaf

st : stele, co : cortex, pi : pith, sg : starch grain, ph : phloem, xy : xylem, cr : crystal, fb : fiber, ep : epidermis, col : collenchyma,
hy : hypodermis, vb : vascular bundle, arrow tips : idioblast
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A FEHS A9 Hyst WjEHY F52 W2 VA F
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7|1 2M Z(Fig. 2H, oc; Fig. 3)¢} thNZ2A w2 (Fig. 2H,
tr)7} EEdith, 7|32 vjEHe Fuojwt EE3tch(Fig,

2H, arrows). —G-E«I FHEL ol TEZRZE EYR0)
EA814] =tHFig. 2H).

ARt FHE2

o]

Fig. 3. Epidermal oil cell on leaf of Houttuynia cordata Thunb.
scale = 50um
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=22 gEo] 2l fa4S @MPE} A=
270 Wjgoliz Afol7h YAe fHgo] s BAPORA
£33 45L S9FHA gl W F S (intrafascicular
cambium)©°] &3+ B ujgAgto] o]F oAt}
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s 7| SAEE SEEA] G

................................................... Saururus chinensis A%
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................................................... Houttuym’a cordata Q__}:E_El‘__!
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