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Dynamic observation of effects of five kinds of aromatic resuscitation drugs:
I-Borneolum, Borneolum, Borneolum Syntheticum, Styrax, and Benzoinum on
physiological indicators of rats with LPS-induced fever
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Abstract: Objective To compare [-Borneolum, Borneolum, Borneolum Syntheticum, Styrax, and Benzoinum for regulating the
physiological index of node and strength in a rat model of lipopolysaccharide (LPS)-induced fever in parallel based on the overall
concept of tradition Chinese medicine (TCM) and the idea of dynamic view. Methods The influence of resuscitation inducing
aromatic herbs on rats with normal activities of body temperature (7), heart rate (HR), blood pressure (SBP and DBP), activity (A), and
other physiological parameters were dynamically monitored by DSI implantable physiological signal telemetry technology. The data
were processed and mapped by SPSS 17.0, SAS 9.2, and OriginPro 8.5. Results Three kinds of borneol showed inhibitory effect on T’
and HR of model rats, and /-Borneolum had the optimal inhibitory effect; Styrax showed the excitation-inhibition trend on HR, SBP,
DBP, and A of model rats; Benzoinum had no obvious effect on each index. The results of principal component analysis showed that
Borneolum and Styrax had the same orientation in model rats; Borneolum Syntheticum could simultaneously affect A, SBP, and DBP.
Cluster analysis and correspondence analysis showed that characteristics of three kinds of borneol can be classified as the same kind,
Benzoinum and Styrax had their own affect rules. Conclusion The three kinds of drugs have inhibitory effect on each physiological

index; Styrax has the excitation-inhibition trend, which is related to the previous understanding of its time-window;
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Benzoinum has no effect on model rats, which is related to its evenness. The future research can be expanded on the mechanism of

resuscitation drugs on rats with LPS-induced fever.
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DSI implantable physiological signal telemetry technology
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Hart. [WFEERG: BRIRIK KRR %, W8T KK PE M
2R AR AF, it 1410785 ZR1LIALHE-80,
TP NEME 2D A IR A ], k'S 20130723;
FRFFILLTYEZE AN (CMC-Na), Tl i B b T
WA, #5 2014081601,
1.2 ¥

{e# 3¢ SPF 2 it SD KR, #ABiE (300420)
g, VYA B 2E R B S i S S T B i, 7
A[IES SCXK (JI) 2013-15. SZ¥6 . e
2R [ 5 P I 25 B R R 2 2 B — R E SE R
% (TCM-09-315). % HAM UK &k, fREEsE
BAYEIEIREE T W X
1.3 435

DSI AR SEN RS (EE DSI 4
F])s PL403 R RV CHERFI-FER) 2 A8 Ll
AREAF]D; PH211C BRFREEAL (B 5 Jg I HANNA
Aw]); UPH-1-10T L@ AiKH1E RG (RS
AR A D
2 HiE
2.1 ZiRHIHI&

SRR RRIISRIKA 3.0 g YR AHUKA
% 1.0 g, BT, 78005, I 5% 1L15405-80
5.0 mL, 7B, 2 imA4lizK 95.0 mL, Ll
AR E 2924 0.031 0.014 0.01 g/mL () 3 Ff
2, AT S S HOFH R B R A
T, IR 25MCE 4 CUKRIRT % H

SRR R 3.3 g B0k, %0
WEA), InZEILALEE-80 5.0 mL, F820WTEE, Z»Ukin
A 37.0 C4liyfi/K 95.0 mL, 7e/0WFEE, Aol i
HIREA 0.033 g/mL K98G5 B2, &4 1 2
WHE 4 CUKFRAT 5 H -

R R A EH AR 5.0 g fl CMC-Na 0.2 g,
BT, A, I 5%5R AL EE-80 5.0 mL,
FEATWEEE, ARV 37.0 ‘C4liK 95.0 mL, 784



<3112 ¢ 2 X

Chinese Traditional and Herbal Drugs

Fa48% F15H 2017E8 A

WEES, ROl kN 0.05 g/mL (1% 852
W IR 4 CORFI TR
22 BEAFRES

I fi e EPE SD KB, 3% % EL L2240 30 mg/kg
ip WRIE, AWERNE 2 THEETFARS B, drRRIET L
f—1Eh i, K 4~5cm, BEANEDHEZDLHE,
BT AE B SRR IR 204, BRI sk, #
) FERRABE LS, mARE R 3~4 cm. O
W B F AR AR BRI B R, SR I 20, I
WRBCE T8 520 M) By I8 SIS 2 TRl R AT, Al
JRCE T4 R AT o K K BB T B AR SR
fh, T,
23 PARBHAFZE

ARG 7 d, B IEFRSHRR, BEHL A
XHRAL. B A 41 (5% 1LALRE-80) . i B 4]
(5% AL FE-80+0.2% CMC-Na). ¥ (200
mg/kg v +5%F ILALE-80) 4. RIRVKF (600
mg/kg RARVKA +5%FK ILALEE-80) 4l & K H
(200 mg/kg MUK A 4+ 5% 115L05-80) 4. Ty
(A7 660 mgkg+ 5% IHALHE-80) 4. % H
F (ZHEF 1 gkg+ 5% % 1 AL HE-80 + 0.2%
CMC-Na) 4, JL 84, a8 K. Al KA
AT AN REZS, shARNKRINCE
T ZER . ¥ 20 mL/kg ig 45 T & 4K AN 259
(K2 ChEZ8) 2015 FRR SR
1) f R, IR TR 60 kg (1 40 A5 5 I
KD, XA ig 44T AR K, B A 4 ig 45 T 1A
AR 5% I ALE-80 Wi, B B 41457 ig Mk
TR 5%58 111 41HE-80+0.2% CMC-Na ¥, iE8:45 2,
3 do RIRGH )G, BRXMAL, &4 KM%
0.01 mL/g ip LPS 80 pg/kg (45 CRk3RE™, £ LPS

TR R A EVEE 10~250 pg/kg Tk I
il 20 ug/kg F1 80 ug/kg FEATTIHRLS:, A4 A5
GEOL, k4% 80 pg/kg LPS A, FJ DSI
AEFRE N R G010 Sk AL (T« L3 (HRO . 1ML (SBP.
DBP). WEIJE (A) ZEBER 24 he 730554
KR ¢ 205 48hrME S 0 %1 Gp LPS JFR )
BARFMERZAE (AT. AHR. ASBP. ADBP. AA).
2.4 EIREAIER ST FAE

{iF] ponemah (DSD) #KAFid g, LKL
LAY 5 Ko, Bl o> M4 o Ll Ase R FH PR IR 257 22
ST, HMLECRH ¢ 5. gortk#%di M SPSS
17.0. SAS 9.2 X OriginPro 8.5 7.
3 #R
3.1 KEHMREIBSHNE

FARIGIY) 80%Ei%, ARG RNkt ik
KE SR, LS. REWKE 7 d, 214
W POKIER, Hin@a Bir, HERE T
WLIEN, SEMARIESHCr .
3.2 FHAILPS BUAHRKR 3 MEEATHIZMN

LPS AJ 55 AR B R VRRAE, Ak o %%
K BRUATR PR A 2 e DL A RN BT, 78 3 A4
RGEIEBLY W HE 3 AIFIR] S (2,54 11,04 16.5h)
IR IR AT ZEM AL B . 5 46 1, 2 M
M) AT 7E5S 2 RAREIEEL (11.0 h) B3 s T R4l
(P<<0.01); 3 FHUKHTE 2.5 h I EEEm (P>
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Table 1 Effects of resuscitation drugs on three peak temperature difference (A7) of rats with LPS-induced fever ( X s, n =8)

_ ATIC
215 & /(mgkg !
A i/ mg kg ) 25h 11.0h 165h

X} B — 0.1540.36 0.98+0.54 0.8740.63
P A (5% 1L15LH8-80) — 0.95+0.57* 1.3940.334 1.40+0.49**
i B (5%3K 1LAL}§E-804-0.2% CMC-Na) — 0.70+0.66* 1.41+0.63** 1.50+0.64**
Lh 200 0.50+0.45 0.73+0.45" 0.78+0.54"
RARVK F 600 0.46+0.48 0.58+0.27"" 0.92+0.40
Bk A 200 0.81+0.58 1.15+0.28 1.08+0.41
PNy 660 0.33+0.44" 0.08+0.59"" -0.08+0.80"
R 1 000 0.4040.76 0.7940.90 1.1040.69

Ex R4 AP<<0.05 *4P<0.01; S5Hi8 A 41t "P<0.05

""p<0.01; S B A TP<0.05, KA

4p<0.05 “%P<0.01 vs control group; "P<0.05 ™P<0.01 vs model A group; P < 0.05 vs model B group, same as below
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F2 SHWABHX LPS BUAKR 3 M SUEHE AHR BIFME (X £5,n=8)
Table 2 Effects of resuscitation drugs on three peak heart rate difference (AHR) of rats with LPS-induced fever (X s, n=38)

AHR/(#%'min")

[=] = -1
A W/ meke ) 2.5h 11.0h 16.5h
X — 9.53+49.89 28.60+60.59 38.93+34.35
P A (5% 1LF4EE-80) — 13.124+51.38* 48.79444.09* 55.25+43.02*
B (5% 111 34E8-80+0.2% CMC-Na) — 13.02455.49* 47.91447.55* 62.48+40.87*

YR 200 -14.624+21.73""  11.094+22.75" -5.374+25.01"
FARVK 600 -0.45+33.09" -3.034+57.03"" 3.824+59.41
B UK Fr 200 15.58+43.85 21.71+47.67 25.04+46.90
PNy 660 60.45+37.39""  26.03+50.95 -0.60+43.76"
i 1 000 30.384+48.00 47.77+82.40 54.514+64.49

16 3 AN RGN BN (P<0.05); H5HEAL A
AL, A4 AHR £E 2.5, 11.0. 16.5 h [543
HH 2 B (P<<0.05. 0.01); KARUKF ) AHR 7E 2.5
11.0 h 433l {5 25 B (P<<0.05. 0.01); &4l
76 2.5 h I A B BN AHR (P<<0.01), 1Mi{E 16.5h
I A] A% AHR (P<<0.05); ‘2 A% AHR TG
BEEmW (P>0.05),
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3.4.1 XF LPS BHCK R ASBP [Figny 3% 3 45 )&
Wy, SxfRAIAI L, B A 21K ASBP 7 2.5,
11.0- 16.5 h I . 3& T (P<<0.05), 17! B 4| ASBP
72,50 BER (P<0.05), 7F 11.0. 16.5h f54
s, BB FEEZER (P>0.05); SHH A
HAIEL, RIRUKF 411 ASBP 7 2.5, 11.0. 16.5 h
I 2 B (P<<0.05. 0.01); W4 ASBP £
16.5 h B EFEM (P<0.05); & FLLN ASBP

7E 2.5 h B THE A (P>0.05), {HLE 16.5 h
I ASBP AL (P<<0.05); S B 41Lb4R,
2 RAYLN ASBP & 3 MY EEFK (P<
0.05).
3.42 X} LPS K ADBP 5% 3k 4 455
T, X AU L, BERUAL 1Y) ADBP 7 2.5.11.0
16.5 h ¥ LB EZL (P>0.05), SR A 4Lk
B, RARUKT4LT 11,00 16.5 h I B 5 2 FEAK
ADBP (P<<0.01); J&H AL 2.5 h I Ee & T+
1 ADBP (P<<0.05); S5 B 41lhis, %2 #&
HAfr 16.5 h B EEEZ L ADBP (P<<0.05); H
KU (R BRIKRD TEGE %I B ADBP
TR F IR (P>0.05).
3.5 FEHEHX LPS BUAKR AA B9

S EERRN, SXRAMLEE, B B 4K
7E 2.5 h AA BFEHIN (P<0.05), R A 4 KR&

®3 SWABHX LPS BUAKR 3 MSUE4E ASBP BIF/NT (X +5,n=8)
Table 3 Effects of resuscitation drugs on three peak systolic blood pressure difference (ASBP) of rats with LPS-induced

fever (X £s,n=28)

, _ ASBP/mmHg
2 FH/(mg-kg ™)
2.5h 11h 16.5h
X He — 245+ 6.53 371+ 931 598+ 7.22
B A (5%ZK ILALHR-80) — 11.17+15.42*  1327+£1594*  1491+19.37*
B B (5%5% 11A45-80+0.2% CMC-Na) — 7.66+11.17* 7.09+18.40 6.47+13.40
X 200 -0.88+ 8.36 -537+13.46 —-5.26% 6.94"
RIRVK A 600 -9.11+12.81" —13.69+14.89" —12.35+16.07""
& IRk A 200 43441098  —622+1234  -5.87+10.64
piNEE 660 7.59+£1839  -323%17.91 —8.114+24.58"
2B 1000 -9.574+10.22" -13.77+11.22" -12.33+ 8.71"

1 mmHg=0.133 kPa
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T4 STHHSHIT LPS BHAKR I A

5 1&+ ADBP HIZZMA (X L5, n=38)

Table 4 Effects of resuscitation drugs on three peak diastolic blood pressure difference (ADBP) of rats with LPS-induced

fever (X £s,n=28)

. ADBP/mmHg
215 i/ (mgkg ™)
25h 11.0h 16.5h
I — -0.14%+ 7.77 1.93+ 7.85 0.73+ 7.05
B A (5%ZK LLALEE-80) — —6.76£14.95 0.55+11.91 —0.82+14.15
B B (5%%% LLALHH-80+0.2% CMC-Na) — -1.60+£12.64 —3.08£10.97 —0.40+16.96
X 200 -0.55+ 2.16 077+ 338  —043% 323
RIRVK A 600 -9.13+£10.71  —-9.97£13.00"" -9.88+13.55""
& IRk A 200 -3.58+ 885 —3.58%+ 930  —4.21+ 824
piNEE 660 6.70£12.11" —2.08+10.77 -4.46116.46
7B 1000 598+ 4.87 —7.07% 6.30 —6.57+ 4.34

1 mmHg=0.133 kPa

K5 STHAFEHET LPS BAKR 3 NSIEHE AA I (X £s,n=8)

Table 5 Effects of resuscitation drugs on three peak activity difference (AA) of rats with LPS-induced fever (X £s,n =8)

21 5 i/ (mgkg ") aA
25h 11.0h 16.5h
X I — —0.45+2.06 0.661+2.43 0.6412.18
BA A (5% 124 EE-80) — —-0.87+0.40 0.50+1.07 0.54+1.19
B (5% 11154HE-80+0.2% CMC-Na) — 0.78+1.32* 0.47+0.94 0.58+0.66
X 200 0.1610.75 0214025 —0.28%1.07
RIRVK A 600 -1.994+4.20 -1.73+£3.38 —1.26+391
KA 200 —3.18+2.44" -2.56+2.68" -1.79+3.17
EE 660 0.49+1.03" 0.25+0.78 0.08+0.24
2T 1 000 -3.58+429" -2.984+391" —278+3.75"

BBt AA TCRFER: SHM B A, ZEaF4H
76 3 MNMEER AA BB EFK (P<0.05); &K
FALAE 2.5. 11.0 h I AA B2 FHIK (P<0.05);
A 2.5 h NG AA BETHR (P<0.05). HAR
PIAL (R RERUKF SHEE S BN AA R
Fm (P>0.05).
3.6 EHHOH (PCA). BELSTRITR S
PCA 5 7R: KIRVK . JRE AT LPS 2k
BERE A — B Pk & ok v BEIRII X AL
SBP. DBP j* /B KM (R 6). KM R
e 3 UK RE T SBP HIVE I AT 2%, X
HR. DBP. Alfi5: KHTER A& 3 Rk A
H BRI, fEHAER: 3R > RARUK R > G ik
Js HR. SBP. DBP. A FdlHIfEH: 3 >5
VKA >FRKHE (B 1), SN 4 RINER: 3
PR VE R ST —28, 6 ZAFR

&6 5 FAHHX LPS BIAKRLSIEIRA PCA fR4
SATHHE
Table 6 Characteristics of PCA dimensionality reduction in

effects of resuscitation drugs on rats with LPS-induced fever
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Fig. 1 Characteristics of cluster analysis in effects of resuscitation drugs on LPS model rats
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Fig. 2 Characteristics of correspondence analysis in effects of resuscitation drugs on LPS model rats
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