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Antipyretic and anti-inflammatory effects and quality evaluation of
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Abstract: Traditional decoction pieces have low efficiency, poor batch-to-batch consistency, and irregular
physical form, making it difficult to meet the demands of modern automated production and precise and rapid
clinical blending. Therefore, this study aims to develop a new type of granular drinking tablet to meet the demand
for high-quality development in the traditional Chinese medicine industry. In the current study, the differences and
similarities between the new Lonicerae Japonicae Flos (LJF) granular drinking tablets and the traditional ones were
evaluated based on the flowability, the paste rate of the standard soup, the characterization fingerprint, the degree
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of pasting, the content of active ingredients, the transfer rate, and its traditional antipyretic and anti-inflammatory
efficacy, using the traditional LJF decoction piece as a reference. The flowability experiments showed that the
flowability of medium-sized granules (10-24 mesh) was significantly better than that of traditional drinking tablets
(P < 0.01); the results of the paste rate showed that there was no significant difference between the different
particle sizes and the original decoction pieces (P > 0.05), but the small particle sizes (24 —65 mesh) had poor
decoction clarity and gelatinization; the transfer rate was calculated as chlorogenic acid and luteoloside, and there
was no significant difference in the transfer rate between traditional slices and different particle sizes (P > 0.05);
the pharmacological results showed that the contents of rat tumor necrosis factor-a (TNF-a), rat interleukin-1/4
(IL-1p) and rat prostaglandin E, (PGE,), xylene ear swelling inhibition rate and granuloma inhibition rate showed
that there was no significant difference between the traditional and new granule decoction pieces (P > 0.05). In this
study, by examining the fluidity, paste rate, paste degree, and antipyretic and anti-inflammatory effects of the new
granular decoction piece of LJF, it was initially revealed that the new granular drinking tablets of LJF were
consistent with the basic properties and pharmacological effects of the commercially available traditional drinking
tablets. Still, the new granular tablets were characterized by high utilization rate, homogeneous quality, and ease of
clinical transfer, which had a good prospect for application. The animal experiment was approved by the Ethics
Committee of the China Academy of Chinese Medical Sciences (approval number. 2022B214).
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Figure 1 Traditional decoction pieces and different sizes of large, medium, and small granule decoction pieces of Lonicerae Japonicae

Flos (LJF). A: Original medicinal materials of LJF; B: Specification of large-size granule drinking tablets (5—10 mesh); C: Specification of

medium-size granule drinking tablets (10-24 mesh); D: Specification of small-size granule drinking tablets (24-65 mesh)
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Figure 2 Angle of repose measurement device schematic. 1:
Base; 2: Support; 3-1: Mixing device; 3-2: Fixing sleeve at 60°
taper of glass funnel; 3-3: The movable sliding sleeve at 10 mm of
the discharge port; 3-4: Sliding sleeve of ruler; 4: Funnel (taper
60°, distance H=10 mm); 5: Overflow tray (inner diameter D=100

mm, /4: Cone height of powder); 6: Granule of LJF
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Sample number and different particle sizes of LJF. Rest angle data. n = 5, x + s. HNXM: Xinmi city, Henan province; SDZC:

Zhengcheng town, Linyi city, Shandong province; SDWS: Wenshui town, Linyi city, Shandong province. “P < 0.01 vs 5-10 mesh size

Place Breed Size Weight / g Height / cm Angle of repose /°
HNXM Wild flower 24-65 mesh 452 4.56 42.36+0.55™
HNXM Wild flower 10-24 mesh 33.6 5.42 4728 +0.55"
HNXM Wild flower 5-10 mesh 22.3 6.60 52.83 +0.14
SDZC Four seasons flower 24-65 mesh 41.4 4.50 42.00+0.27"
SDZC Four seasons flower 10-24 mesh 28.1 5.61 48.29+0.117
SDZC Four seasons flower 5-10 mesh 24.6 6.68 53.19+0.26
SDWS North flower No.1 24-65 mesh 46.3 4.76 43.57+0.16"
SDWS North flower No.1 10-24 mesh 28.1 5.71 48.81 +0.45™
SDWS North flower No.1 5-10 mesh 293 6.55 52.66+0.16




-+ 2092 - 242 %4} Acta Pharmaceutica Sinica 2024, 59(7): 2087-2097
I Traditional
A s B 030 [ |Large-size
* g =] [ | Medium-size
2 404 g 0.25 4 ] Small-size
e _—
Q > 0.20 4
£ % Zs
& & 5 0.15
5 20 18
] S o104
= z
> 104 a 0.05 -
0- < 000
HNXM SDzC SDWS HNXM SDzC SDWS
G D
2 2.5 3.5+ sk
o= sk
2 20- HEE e £ 30 ok ook Hokok wokk
B sk ° 55 ok k sk sk
g ks Hokok g,
= =15 P sk S 204
E _'g sk g 7
L ® 1.0 o 1.5
N én 1.0
CER B L
- oo O 0.5
' HNXM Sbzc SDWS 0.0 — SDZC SDWS
E 5_ sokok wxx  F 0.125 -
2 Hokok BE sk ok *EX Aok .
g kg ok koK
s 44 2 0.100 *kk
=HC 5 Hokok S
2 < 34 < 0.0754 kg
T3 g
° '3 24 ° 4
g g2 g 0050
=
é 1 = 0.025
0- 0.000 -
HNXM SDzC SDWS HNXM SDzC SDWS

Figure 3 The content of index components and yield of paste of traditional decoction pieces and decoction pieces with different particle

sizes. A: LJF paste rate; B—E: The content of 4,5-di-O-caffeoylquinic acid, 3,5-di-O-caffeoylquinic acid, chlorogenic acid, and the sum of

the three phenolic acids; F: The content of luteoloside. n = 3, ¥ 5. P < 0.05,

wkx

P <0.001 vs traditional group

Table 2 Comparison of the clarity and gelatinization between traditional and new granule pieces. 3: Indicates good clarity, and the liquid is

clear and transparent. 2: Indicates that the liquid is slightly cloudy in clarity, but it can still be seen through the liquid at the bottom of the

container; +: Indicates that there is gelatinization, with a scorched odour, and part of the decoction piece sticks to the bottom of the container

and becomes black. —: Indicates no gelatinization

. HNXM SDzZC SDWS
Indicator Traditional Large Medium  Small Traditional Large Medium  Small Traditional Large Medium  Small
Clarity 3 3 3 2 3 3 3 2 3 3 3 2
Gelatinization - - - + - - - + - - — +
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FEARPE R SRR (C, H,,0,) N3 T 1.5% 7 By iR
%5 LL & R R (C, H,,0,)~ 3, 5- — -O- Wi M ik 25 5 iR
(C,4H,,0,,) F14,5-—-O-WiHERE 2 72 (C,,H,,0,,) M
AR T 3.8%. HIF 3 AT K, A5G AT I K A [F)
FEHb G R A R SRR TR Y > 1.5%, BRfE g v oh, H
AR RIS PR RORL R Ry 25 By IR 25 LA & JRL R 3,5 —-O-whn
Ik 25 T R AN 4,5- —-O-Wn e 45 7 FR F) s 23 > 3.8%.
LR AR GEAK R A1, AN TR P2 AN ) ARG 1 4 ER AE 7 L
LR Y R 2K A 43 P 5 6 L 24 8 (2020 SRR
o AR ELHE & SR T E B K S, B A

AT Ty 5 R T 445 ) T 0 R T T A S ) 2 B A
CL W E B3 A PUTE « U BF LA AL B BT 2% L B
JU ST e, X SR VS S R TE R IR )

A FBEAR Y, T 25 0 (2020 SR RR) SR SRR 0 3R
Bk By AR BB B (C,,H,,0,) A3 F0.050%. A
SR T ) ST (1 AN [i] 7 b PR AN [ 288 2R JORE AR 1) 2 R AE
Hi AR B B (C,,H,00,,) 33 = 0.050%, £ 7 A [E 24
(2020 FERiR) At

% F HNXM. SDZC Fl SDWS 7= #ly 3k 15, 43 J5 %
3,5--O-WnHEEE 25 5 R AN 4,5- —-O- W HERE 25 7 IR K
DL b =3 2 R R BN KR4 R R AR fLNRLAR &
BEE TG RAK (P <0.001), 45 % WK 3B~E.
XF T HNXM 77 Hi R 358 , AHR 551 6 I A /IR AR 35 7 1
FRT HADKLAR (P < 0.001), £ G0 FI KR A% | ok
rEREZMBAEREEZER (P>0.05). XT SDZC
MR UL, AR B R I N AT RS R R
T HEGAR B (P <0.001), KKEFMESR R & EZ
B3 BEMEZER (P> 0.05). XFT SDWS = Hi K i,
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Figure 4 Chromatographic peaks of samples, and index compo-
nent standards of LJF. (A-D: 327 nm, E and F: 350 nm). A: Liquid
chromatograph of chlorogenic acid standard; B: Liquid chromato-
graph of 3,5-di-O-caffeoylquinic acid standard; C: Liquid chroma-
tography of 4,5-di-O-caffeoylquinic acid standard; D: Liquid chro-
matograph of SDWS LJF sample; E: Liquid chromatograph of
luteoloside standard; F: Liquid chromatograph of SDWS LIJF
samples. Peaks 1 to 4 are the signal peaks of chlorogenic acid, 3,5-
di-O-caffeoylquinic acid, 4,5-di-O-caffeoylquinic acid, and luteolo-

side compounds, respectively

Table 3
with different particle sizes of LJF. n =3, x £

Concentrated phenolic acid components of decoction

Content of concentrated solution/%

Decoction piece specification

Chlorogenic acid Luteoloside
Traditional herbal slice 3.77 +0.59 0.028 £ 0.011
Large-size 3.97+£0.58 0.030+0.014
Medium-size 4.20 £ 0.60 0.035+0.019
Small-size 4.00 +0.44 0.027 + 0.006

KRR B LRI N IRLAT  oRAR AN RLAR & B R 35 R
TALG KA (P <0.001), 25 R IEI3F. 2560 R,
NRRRIABEEFSEHERES THERR T (P<
0.001). JEAh, B TAEG K 7 Ah, S8R A0 AR AR 1R
B 14 23 1 B3 75 A 25 LR, T LU T J5 2248
SRS VEA 717
4 RYEEITFN S

TR AL 2 FR SUE TS AR AR o B E A A
PRACAEZ, AN BEAR P HE b 12 1 70 7 B 1R A B2 A S I
FIEIAL 2R BR AN AR . SARAERRUEZ TE N 24
RO K IR, 40 o B itk 32 T D Ty i 21 N 2 R 2R T

KBS P 5, 3 8 i 7 A AR AL 1 R DU R L
PRE G % YR T P BRSSO TR $E A AR P
AT 5T 8B I PR A SE ek A AT RLAR A R $E S0 B B AR
BLRE, SR A 7T 8 AL R A IR A SRR 14k
22 10— SRR S, R BUAR A R AR
AR -

K A [ 25 88 (2020 4FRR) % T 4 R AR I R 2R
RIA R B 2 &0 2 AR 77 2%, 4 D S R AR A% 4
TR FR 1 2 770 K RV B s W R AT IS . an B S B
N, 327 nm AR AR AR Ge ik BAJCOKR kAR
FR 1 32 750 7K RV P TR €03 P 34 LU S B 4R LR L 3, 5-
T-O-WNHEEEZE TR \4,5- —-O-WmHEEE ZE T R A 1E
S, 350 nm AR AR GO BLROR R LA
TEARE 7 7K BV A VRORR €03 P 38 b o B A R B 4k
GOE T AU AT, 45 R BRI R AR
JBR BT E = P AL IR A AE AL B AN /N T 0.983 7E DY Ff
FEAR R B i s 1 32 770 7K TR P €2 3 U DG F5C A 4802 35
AT 0.9920 A GLIR b 1 3 75 7K R R FA % R 42
BB AR S B LR B, A RILIRA FRIRLAR 2
B it s 74 92 7110 7K B 1R 2] — PR R — BOPE AR
5 IEFRR TR

S PR - () s v TR P B O R, e T —
PIFRAEACERAE, B A3 21 00 AS [RDRLAR R 48 B5 M 143 1) e
R LG R BR TH 5, 48 G0 R R DA K A /N Ki AR 43 5l
N (72.06 + 4.98)%(76.10 + 3.64)% -+ (80.60 + 6.16)%
I (77.13 £ 6.26)%; AARRELE T, L5100 DLACK
e NREAR S B (28.70 + 4.98)% 4 (30.03 + 3.83)%
(34.30 £ 6.43)%F1 (28.53 + 3.95)%, JF K FIAS [ KL%
ZIAFBARIE o e R 0 W 22 = (P> 0.05).

6 HIBLIGIRFRAR 53 E

6.1 FRMSLIE SEA4IMLL, ERE S h ARk
T S E T E (P <0.001). S5HEAZH A H, BT & LR
BH A 6T R 2L 4 B A6 A G0 0 R R AR H RS URE IR
R EA A KRS 2 )G 12 A I A o
TR (P <0.05); &R0 Gk 7 Fl & R A8 B L Uk iR
Fr &5 2 A R TE B 2 5 (P> 0.05). 45
LK 6,

52 0t B2 AR L, B 2H i3 TNF-a AT IL-1857
BWEETE (P<0.001). SHEMAMLL, SHR1E4E
GUAR R A R A BT B ORI R L ) R 4 TNF-0 &
B (P <0.05); &HRTEAE SR F1 & R T
WURLR Fr = 7 R 2L IL-18 7 2 W 3 PR AR (P < 0.05); 4
RACAL GLR Fr A G B AR ORI AR 45 7 i 2 () ¥ G %
HEZER (P> 0.05). 52 AXT A, K AR K
BRI IE PGE, & & & 3 1N (P < 0.05). 5 18 2 4
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Figure 5 Fingerprint of decoction with different particle sizes of LJF. A-D: Liquid chromatograms of traditional decoction slices, large par-
ticle size, medium particle size, and small particle size under the detection wavelength of 327 nm; Peaks 2, 9, and 11 were chlorogenic acid,
3,5-di-O-caffeoylquinic acid, and 4,5-di-O-caffeoylquinic acid compound signal peaks, respectively. E-H: Liquid chromatograms of tradi-
tional decoction slices, large particle size, medium particle size, and small particle size under 350 nm detection wavelength; Peaks 3, 8, and

10 were chlorogenic acid, luteoloside, and 3,5-di-O-caffeoylquinic acid compound signal peaks, respectively

bb, 4 R AL B8R RN 4 SR AE BT AR ORL IR R A s A
PGE, & & & % F# 1K (P < 0.05), &6 G0 H fil 4

B2 B LEEEZERP>0.05). 45H K4,

6.3 HRIKFIZFANSCIE SRIRAMLL, FIVEX K

A

SRAB RN & 2 (M3 B B2 R (P> 0.05).
gL IE 6.

6.2 PHBKSZIS 5% Fonh WAL b, AR 2H /N B i
K BE R A 25 Th i (P < 0.01). SRR A B, B AR X
R e 41 A 5 P AT R SBURE  H s 7  LN RLUEF
i P S S A AIG (P < 0.05); T T A 7 % o) 4 44 45741

B A 25 P R 3 PRI (P < 0.01); SARAEAL SR T F
T ARLBURL R A HR o 7 B 2 220 i 8 A [ b 4 o]
R BN Bk PR 2 b o i, L R S R AE B BRI T 7
2 2H K B PR 2 o 3 PR AIG (P < 0.05). PRSI
T il 4 R A %5 R B 2 [ 35 O i M 22 7 (P > 0.05).
SR WS,
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Figure 6 Effects of different forms of LJF on body temperature and serum TNF-a, IL-15 and PGE, in dry yeast-induced fever model
rats. TNF-oa. Tumor necrosis factor-a; IL-18: Interleukin-15; PGE,: Prostaglandin E,. Traditional-Min, traditional-L, traditional-M, and
traditional-H represent the minimum dose, the low dose, the medium dose and the high dose of traditional herbal slices, respectively.
Medium-size-Min, Medium-size-L, Medium-size-M, and Medium-size-H represent the minimum dose, the low dose, the medium, and the
high dose of medium-sized herbal granule decoction pieces, respectively. A and B: Changes of basal body temperature before modelling, the
body temperature of model group 5 h after modelling, and body temperature of model group 4 h after administration; C: Serum levels of
TNF-q, IL-14, and PGE, inrats. =10, X +s. P <0.001 vs blank control, “P < 0.05, “P < 0.01, P < 0.001 vs model control

Table 4 Effects of different shapes of LJF on ear swelling induced by xylene in mice (n = 10, X = s). Degree of swelling (mg) = weight of
right ear - weight of left ear; Ear swelling inhibition rate = (average swelling degree of the model group-average swelling degree of the

administration group)/average swelling degree of the model group x 100%. ""P < 0.01 vs blank control; “P < 0.05 vs model control

Group Degree of swelling/mg Inhibition rate/%
Blank control group 04+1.8 -
Model control group 202+8.7" -
Positive control group (indomethacin) 52+3.3" 74.3%
Traditional herbal slices of LJF Low 17.2+8.1 14.9%
Medium 11.9+74 41.1%
High 7.7+3.7 61.9%
Medium-size herbal slices of LIF Low 182+5.8 9.9%
Medium 135+7.4 33.2%
High 7.8+23" 61.4%

Table 5 Effect of different shapes of LJF on rat cotton ball granuloma (n = 10, x + 5). Granuloma mass (g) = dry weight of granuloma —
the mass of raw cotton ball; Inhibition rate = (mass of granuloma in the model group of granuloma in the administration group)/mass of

granuloma in the model group x 100%. *P < 0.05,P < 0.01 vs model control

Group Quality of granulomas/mg Inhibition rate/%
Model control group 262+75 -
Positive control group (indomethacin) 17.7 +5.4% 32.4%
Traditional herbal slices of LJF Low 23.0+4.6 12.2%
Medium 214+74 18.3%
High 19.5+£9.3 25.6%
Medium-size herbal slices of LJF Low 22.5+8.1 14.1%
Medium 21.1+6.1 19.5%

High 18.6 +6.0" 29.0%
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