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Abstract: Objective To provide reliable reference for microscopic identification and quality evaluation of Artemisia argyi leaves
and moxa floss. Methods The microstructure and histochemistry of Artemisae Argyi Folium were studied by fluorescence
microscope and scanning electron microscope. Results  Glandular trichomes and non- glandular trichomes were distributed on the
upper and lower surfaces of Artemisae Argyi Folium. The glandular trichome was composed of two rows of cells, with four or six
cells overlapping each other at the head, two cells at the stalk and two cells at the base. Non- glandular trichomes are characteristic of
T shape, and their stalk was composed of 2—5 cells. According to the characteristics of apical cells, the T- shaped non- glandular
trichomes can be divided into two types: One was apical cells with long spindle and curved shape (type I), and the other was
filamentous, extremely long, flat, and twisted (type I1). Calcium oxalate cluster crystals with diameters ranging from 3 to 40 um were
found mostly in mesophyll cells. There were few stomata on the upper surface and many stomata on the lower surface, and the
stomata were amorphous. The vertical walls of upper and lower epidermal cells were wavy and curved. The spiral vessel was often
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found. While the scalariform, reticulate and pitted vessel are occasionally found. The results of histochemical study showed that
glandular trichomes contained volatile oil, terpenoids, flavonoids and other components. Conclusion The results of this study
provide an important reference for the revision and improvement of the microscopic identification of Artemisae Argyi Folium in the

next edition of Chinese Pharmacopoeia.
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A, B-observation of lower leaf surface under fluorescent stereomicroscope: A-upper surface (blue light excitation), B-lower surface (bright
field) C, D-observation of leaf surface under fluorescence microscope (blue light excitation): C-upper surface, D-lower surface (white arrow
E-upper surface (white arrow head shows the stalk of Type I T-shaped non-glandular
trichome, red arrow head shows the abscission mark left by the stalk abscission, and oval blue spot shows glandular trichome) F-glandular
trichome (blue light excitation)

head shows Type | T-shaped non-glandular trichome)
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Fig. 2 Microscopic characteristics of glandular and non-glandular trichomes on the upper and lower surface of Artemisae

Argyi Folium
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A-Type |l T-shaped non-glandular trichomes (white arrow head shows handle) and glandular trichomes (red arrow head shows handle) observed under

blue light excitation B-Type Il T-shaped non- glandular trichomes (white arrow head shows handle) observed under ultraviolet light excitation

C-ultraviolet light excitation observation after removing T- shaped non- glandular trichomes from the lower surface (white arrow head shows T-shaped
non- glandular trichome stalk’s abscission mark or residual stalk, and glandular trichomes at the black spot) D-observation under ultraviolet light
excitation on the lower surface (red arrow head shows T- shaped non-glandular trichome stalk, and white arrow head shows glandular trichome)
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Fig. 3 Microscopic characteristics of glandular and non-glandular trichomes on the lower surface of Artemisae Argyi Folium

WS AR D), T BRI T IR AEIRE
(1B KR E 2~5 DMHHORe ., TRAMRKAR TR LS i,
PSR TR TIRIERE (18D Tk
gkl EREDIH A S D, DR DA
WS B FERER TN, HAR 2 B 2~5 AN AL &
(B 4-A)0 M b RZHSHH L Z AR, ER A
YHALBH L PR AR, WREAT B FRmM)
MREAL; SRS, M 2H 2R e — 2 A0 e A
RS A RH iR (B 4-B), HhaAifa R
NER R % (B 4-C).

VIH-FE O (B 1-B B9 1), BIa) W25 H
MRECH 2 ZI40EM R, HPREIETTH 2 ML
NI G, A CH 2 iR A R AskEB (3
2 6 4HHREL 2 J2 4 MO RO 20 L) 4 R BT A,
Yot H, OB IR BRI, MRS (B
4-D). RERE GRS, SEB4EH (4806 ) B
SR RZ R, IR E g R
(PRI B R = R IRIRRD 1, IR B R
P AN A5E /N IR 8, 50 R 7 A B /)N P 40 L A e
(E 4-B). W ERmAAMD, aAEs), IR
MAfLEZ, SILEE SR (300£25) AM/mm?, =
FLESEMEE, AAERN, SILEABEA 3~5 E
Py, SALKEHHK (26+4) um, FEHHK (20+
2) um, JEEAM L R SRR B A0 R Y
RTEINTE, T JE BE AR MRS i (] 4-F,
G). k. NHRMETHIERE (FI1AEMNE 5
W sE A vk Ja S B N R IR, IR — i

LT3R A e B, AT A
LML) AL, Vs IR E A4S (10£1) pm (K]
4-H). MREMTEM EMHETE (B 4-G), H A
SR, BHAE (15£2) pm, B 2 AN K
(B 4-H. D.

P BB MR SO (] 1-B 1) D
ERMEY T RAERE (B 5-A), FRIMEM K
S, Ik B | BT EARRRE, HRkE LB T
WAEREHE L, BHLTIHRKERAR N AT
JWAERRE (B 5-B). M pAny, FRMM 1T
MR EREE T K B BGAT AR M BT, BRE T DU
IREIATE (B 5-C)o I T AR e ik 7] 2%
28T RAERRE, | 8 T AR ENRSHE, H
AT AT RAERE LT, BT 0 AT IRE
NREAEF L, T XA A R s,
THRZHMEE, RAeDHuh 7 o] DO S35 H 1
iE (& 5-D).

E RIS (B 1-B 1 1), Al LIELRIIR T
EERCKTI S 2400 (B 6-A). BEEM AL, IR
S LN AR NSy N b (R R A S RS
B44h (E6-B), JaRREHEIK, TG EMIME
M, rieAFE A R RIBR A, AT TS P 4 A
FHIRAL 2 AR AT WANRAL, AER LI
(E 6-C), MMRETBEKE BT, FEMIZ AR
HFRIE I, IR EAAFIARIRR, TR 2 IR
e (& 6-D), #1525 T LA 31 R s 101 PRI 7
A (FE 6-ED.



¢EH 2024128 $53% H 238  Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 23 7537 -

A-REUIRSE CBFSAAT L0 | BR 108 TOBAEIRE)  B-BEDIHI et 8 TS C-REUIH W S 4R p iR SRR FS A i (1
k) D-REMMINEEMIRE (AHREE) BB BIIREMIRE (A A L RS F- L3RI AL
4 (Afkos | BT RAERERIW G- RIS (AFMAT LS HRREM T RAEREMOBER  H- LR (kM
LA R IRE MEEEA T AR BRIBE R - ERIEIREM BN S (AHo

A-cross section observation (black arrow head and red arrow head show Type | and Il T- shaped non- glandular trichomes respectively) ~B-cross section
observation under high power objective C-cross section observation of calcium oxalate cluster crystal in mesophyll cells (white arrow head)
D-glandular trichomes without secretory function (white arrow head shows base) E-mature glandular trichomes with secretory function (white arrow
head and red arrow head show base and stalk respectively) F-stomata and epidermal cells on the upper surface (the white arrow head shows the stalk of
Type | T- shaped non- glandular trichome) G-stomata on the lower surface (the white arrow head and the red arrow head show the abscission marks of
glandular trichome and T- shaped non- glandular trichome respectively) H-upper surface (the white arrow head and the red arrow head show the
abscission marks of glandular trichome and T- shaped non- glandular trichome respectively) l-enlarged observation of the base of glandular trichome
on the upper surface ( white arrow head)
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Fig. 4 Microscopic characteristics of Artemisae Argyi Folium under bright field microscope
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A-upper surface of young leaves (white arrow head shows glandular trichome, red arrow head shows Type | T-shaped non- glandular trichome)
B-lower surface of young leaves (white arrow head shows Type | T-shaped non- glandular trichome) C-upper surface of mature leaves D-lower
surface of mature leaves (white arrow head shows glandular trichome, red arrow head shows Type | T- shaped non- glandular hair)
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Fig. 5 Scanning electron microscope observation of young and mature Artemisae Argyi Folium
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A-glandular trichomes on the upper surface of young leaves (white arrow) B-glandular trichomes without secretory function (white arrow head shows the
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handle of T- shaped non- glandular trichomes) C-glandular trichomes with secretory function (white arrow head shows the split) D-mature
glandular trichomes full of secretions (white arrow head shows the split) E-gland trichome after cuticle rupture (white arrow head shows the
boundary between the top two cells) F-Type | T-shaped non-glandular trichome on the upper surface G-lower surface (white arrow head shows the
handle of Type Il T-shaped non-glandular trichome, red arrow head shows glandular trichome) H-Type Il T-shaped non- glandular trichome on the
lower surface (white arrow shows the handle) I-abscission mark of T-shaped non-glandular trichome on the lower surface (white arrow) J-stomata
on the lower surface (white arrow head)
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Fig. 6 Scanning electron microscope observation of young and mature Artemisae Argyi Folium

SRR S AT AL EE AR, AT E 1 T
TEAENRE (AR FI TR A0 B A A 10 . R Tes (&
6-F). FRmEM N T IR BT, W
HAR M PR i 5 00 A A B A4 (B 6-GD, A
H 2~5 MHMaR R, ADEARR T Ima i K (B
6-H), SCH N T I ARIREE IR o 75 2 5 41
M EER B R R VR IR (] 6-D. 3t BRI
SALFED, PREASILESE, XESALK 2 MEE
S e o R AR T, AR ER NS, SFLE A 3~5
MR, A ERTI (E6-D).

AR DI R TSR E] 5~7 AN R/AINAZER S
WIYEE A, R W) E AR AT 4Rl F R
JiE O YRt (B 7-A)e MR B | B T
EAEIREA/DERIRTE, | B T RIS T K
FERE, BT 300 um.o MHARZR B — 240
B, RGBT A — L E A AL (B 7-B), i
[ R — AN M4 R (B 7-CO 0 AR
— LG RE A i oA A R R A, BOKATIA 40
pm, EH/DERERRT T (B 7-D), fEH ke
P At R I BOR RS A i, AR T %2
e R (B 7-B)o XTHARFI BRI DI 61 M5 K
L) R 4T e ) Al L BE AR R, IR el (B

7-F), AR AN ik GBS 7-G) S (B 7-HD
fLeorigars s (E7-D.
32 ALNESI

AU R T o 450 0 R 2 1y Ak 38 3
&, BREEREAA (F8-A), RUIIEA ALY
s IR A, BRERRT O (K 8-B),
RGBT NADI AHEREE, SR
Wt (B 8-C), RUIFMRMIAALE; 757 IV &b
G, BEERLE (K 8-D), ALY
15 FEEE-KR R )5, IRE St (E 8-BD,
23t DPBA AbH 5 W e IHUR 5 IR R B Ok
(B 8-F), R RATAE
33 MAEMNE

I A P €0 R S £ o U T T U AR [
AT U0 Sk B T 2R B ) 2 A0 BAE I AR (] 9-A),
RREA T AR 2, 4586 4l CER I
X B A MR, BREMEELE (B 9-B). dERE
BIRT I, Wt 2~5 ARG, o s A
%, TIAMAE AR Mg KRS,
RSN, REESEHE, WEASK 0 BT
AEARE, B 9-C)s 75— Fh T4 A I AN 2RI
P B (0B T RAERED, WS TE, E L



$EP 2024128 $53% F 23 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 23 - 7539 »

l‘)nl' o

% Mﬂnl%

T e s NS
WQL&M T et
4’_'. : 'é‘,f.‘,’!vy‘ Ay A?M

-

A-MRRIREY) CRESORPIR A 4E, AR mAL4E)  B-HPEMAL C-rp kY] CRESLRPIE, LHkmABH)  D-HA
HEEANN T SRS T (BTN E-rhAKVEERANAR T IR AR S (RIRIG T PRI A4 CRETL G- IR S
CEER  H-IR N SE CGRESO  FRIh iRy (asido MILsrss (R
A-petiole transection (black arrow head shows phloem fiber, red arrow shows wood fiber) B-thick angle tissue in petiole C-midvein transection
(black arrow head shows phloem, red arrow head shows xylem) D-calcium oxalate square crystal in petiole parenchyma cell (black arrow head)
E-calcium oxalate cluster crystal in midvein parenchyma cell (under polarized light) F-phloem fiber in petiole (black arrow head) G-scalariform
vessel in petiole (black arrow head) H-reticulated vessel in petiole (black arrow head) I-spiral vessel in midvein (red arrow head) and pitted vessel
(black arrow head)
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Fig. 7 Microscopic features on petiole and midvein of Artemisae Argyi Folium
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A-4-p-nitrophenol staining B-concentrated sulfuric acid treatment C-NADI staining D-Sudan IV staining E-vanillin-concentrated hydrochloric acid
treatment F-DPBA treatment
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Fig. 8 Histochemical characteristics of glandular trichomes of Artemisae Argyi Folium
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A-top view of glandular trichome  B-side view of glandular trichome C-Type | T-shaped non- glandular trichome  D-Type Il T-shaped non- glandular

trichome( (white arrow head and red arrow head show the handle and handle's abscission mark on the apical cell respectively ) E-upper epidermis

F-lower epidermis  G-spiral vessel

H-calcium oxalate cluster crystal I-calcium oxalate square crystal under polarized light

9 NMMAREHEHER (IHK 400X)
Fig. 9 Microscopic features of Artemisae Argyi Folium powde r(400X for all)
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