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Abstract: Objective To explore the effect of Scutellaria baicalensis extract on the diversity of intestinal flora in heat syndrome model
rats, and explore the scientific connotation of the thought of “treating heat syndrome with cold natured drugs” in traditional Chinese
medicine. Methods Male SD rats were randomly divided into control group, model group and S. Baicalensis extract (3 g/kg) group.
Except for the control group, rats in the other group were ig levothyroxine sodium suspension (0.12 g/kg) every morning, one hour after
modeling, rats in S. baicalensis extract group were ig S. baicalensis extract (10 mL/kg), rats in control group and model group were ig
same volume of drinking water for 15 d. 16 S rRNA technique was used to sequence the intestinal microflora in the V4 area of the
cecum, and the rat serum was taken to determine 12 key indexes in the neuro-endocrine-immune system. The interaction system
between differential bacteria and neuro-endocrine-immune system was constructed. Results S. baicalensis extract significantly
adjusted 12 key indexes in the neuro-endocrine-immune system of heat syndrome model rats, significantly improved the number of
operational taxonomic units (OTUs) and the imbalance of diversity between a, B in the intestinal tract, reduced the biological richness
and diversity index of flora, and regulated the relative abundance of six different bacteria and 25 different bacteria in heat model rats.
Collinsella, Ochrobactrum and Prevotella had strong correlation with neuro-endocrine-immune system. Conclusion S. baicalensis
extract could improve the abnormality of neuro-endocrine-immune system and intestinal flora in heat syndrome model rats. Collinsella,
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Ochrobactrum and Prevotella may be potential markers of heat syndrome model.
Key word: Scutellaria baicalensis Georgi; heat syndrome; intestinal flora; high-throughput sequencing; 16S rRNA technique; neuro-

endocrine-immune system
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Fig. 1 Effect of S. baicalensis extract on anal temperature (A), water intake (B) and body weight (C) of heat syndrome model

rats (x+s,n=10)
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F1 BEFRIWIFHIEEEKRHERFIEFKTERFM (x+s,n=10)
Table 1 Effect of S. baicalensis extract on levels of neurotransmitters in nervous system of heat syndrome model rats

(x+s,n=10)
o &g kg™ NE/(nmol L) 5-HT/(ng mL™) DA/(ng mL™?)
i R — 77.81+12.64 56.13+11.19 672.25+94.15
et — 105.07 +14.18* 24.9017.85% 998.92+137.97#
TSP 3 80.331+12.62" 49.11+10.53* 768.08+67.15™

Sttt *P<0.05 *#P<0.01; SR K. *P<0.05
P <0.05 #P<0.01vs control group; P < 0.05

“P<0.01, F&M
**P < 0.01 vs model group, same as below tables

R2 AZRBYIMPIERBE KRR S RGHEKIERK O (x+s5,n=10)
Table 2 Effect of S. baicalensis extract on levels of endocrine system related substances in heat syndrome model rats

(x+s,n=10)

ZH5 FE/gkg?) TSHMIUL™Y TRH/(ngmL™) CRH/(hgmL™) ACTH/(ngmL?)  17-OHCS/(nmol mL™)
POt — 19.34+3.41 392.78+85.88 44384697 31374321 381.14444.90
uit] — 2889+4.48%  56381+54.82%  69.61+11.68% 51.95411.52% 569.78 +59.75%
TS 3 2205+3.95 4043747959  47.68+8.16™ 32.324+586™ 441.99+46.01™

*3 ASRIWINHIERE KR R ERFHEXERKEHEM (x+s5,n=10)
Table 3 Effect of S. baicalensis extract on levels of immune system related substances in heat syndrome model rats

(x+s,n=10)
2H ) FE/(g kg™ IL-6/(pg mL™) IL-10/(pg ML) IL-2/(pg mL™) IFN-y/(pg mL™)
oyl — 24.41+3.42 269.16+37.81 40.52+3.99 57.55+5.15
it — 16.1343.98% 165.33+33.72# 71.48+8.19% 87.14+10.81%
PR 3 23.37+4.99" 256.75+42.03" 54.89+6.51"" 61.09+12.53"
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Fig.2 Analysis of taxonomic status of mouse intestinal flora
OTUs
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T4 BEARMERFNSHMERSEEEY (x+s,n=10)
Table 4 Effect of bio-diversity index and richness index on intestinal microflorain rats (x+s,n=10)
2H 5 FlE/(g kg™ Chaol ACE Simpson Shannon
PagiG] — 851.801+87.66 1004.26 £125.53 0.960 6£0.006 9 6.3534+£0.298 5
it — 1 132.40£105.50" 1355.08+175.53%  0.9815+0.010 1"  7.121 040.357 2*
HERIY 3 891.264119.43" 1016.34+133.68™  0.9618+0.007 8" 6.454 7+0.245 7"
02- . - FEMEFEIEIX 6 ANE ] (P<0.05. 0.01). @WiFE 6. 7
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Fig. 4 p diversity analysis of rat microflora
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Fig. 5 Bacterial phylum with significant difference in level of bacterial flora in rats
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Fig. 8 Distribution map of bacteria genus with significant difference abundance in rat sample flora
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Fig. 9 Analysis of correlation between differential flora and serum indexes
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Fig. 10 Correlation analysis of different intestinal flora and neuro-endocrine-immune system in rats with heat syndrome

regulated by S. baicalensis extract

& WEBREE. A EE R R, R
LR IAMN Be GG W TE A 2 A, Rl Ee
WFRE- N 73 M-S RGN A FR bR o
4 g

POEFE R IR 2 — DN IR TERE SRR,
W EEHRIE— RO H o A SRR S R RGIE, SR
9 AR A B R AH 45 4 P2 AR G VI S A2
WibRiER . 2 HURIR R AN, MM R SR, IR s
F 697 B & AR R 5 R 1 HOR IR I REIRGE , AT
HENUAAR S S 28 B AR B0, PR A5
PRI AR — R ARIE R BRI, DAL 5-HT.
NE &kt R EE A, niRiEL
I R S BEME RGRITIRE, A K P EB %
FEFN E AN, CRH. ACTH. 17-OHCS &
Z5F WS AR CEMEE EIREREER, 5
TRH. TSH J:FE/ERH T AW RGN -2 k-
fEHIR R R AR, 2P R AGETE AR 5 e
AU TTHE IR BLR,  E B 5% 2R Gt 2 N 46
TERG, TIHREAMAHE RN, &% CcD4'T
Y IL-2. IFN-y 5 CD8'T ) IL-6. IL-10
KPR, FEIER TR FLR KRR
PRfesl, ZE AR, AR S E AR EdE o
BT, AR EE R B R PGEIRE FHUAR A REG01

T AT, B U T FRUE AR TR K B 22 -
P53 -5 3% R G P (1 BB AR S R B R T VE L, R

B 25 SR OV E BB A L R 508 Ao 8- 3 il - B
RGAMBARAE, B “ BT O EERIL.
PiE R E S RGAE R AL T35 T 7, 5%
BN T ORISR, R WA TR, AT
AR AN R S TR S A 0% H T TR R (R 2L S A )
HE, I R CE SRR I PR, BE S Y
L9V IRTT RIRCRES . AT 5T R I 3 25 FE L
YT 52 mlR B A ZE 51 6 AT S 25 M.
FRGE TS ERE R ] Z A0 5 ARG S BOR T 90%LL
E, Gulas 081 X JEEE G 11 540 1 1A LA
W TR I, i N YO R 5 R EE R T T
LR T IR HA I, R iz B Rt e v
RIA RN fedtLiR e QU 5P A R
By TR (EEDSUEAR R E) AT
(CEZLAT RO T JE&THERE, 5 miEnfeh
BB PIRIR, AR A R R B I I
B S ARHABERAL,  JE AN SR AL L B AR St (R AR 1
AT FEE R T 7s B SR U AT B IR K AR A
TR ]S JREER ]S AT S5 AR RS,
(i NI 7R ER T €7 X /S ISR E B TR
&, AW TR B A ST, AP 253
SRS RAULIRIT B R B IR S AT
W T NIRRT, RS USSR A
Wik, HARNR Y e A Tt — PR
WG 22 5 W S 22 - 3 - S AR G R B 4R



=430 - ¢8 % 2020418 $52% B2 Chinese Traditional and Herbal Drugs 2021 January Vol. 52 No. 2

PRI A R, WM R e RS K
M2 ARG SN R G B RAE T o AT iR
J A — MR R AT B- RS ] A S
IR A RE R ENERR &, SEm AR S e &
R AL, SRR ST RE ) [ e Tl
AE 2021 Sl R VR R 9 BUT B 1 DA 2F F ) R AU R
J&, LA YIN IR B & T R,
REfe AT BRI I 1A, R e R AN
22 A G R4, A R R R R R
TR, X RBEDIRENR & BAT SRR AR ), Al
JH B G S S SO A R G ZE LA
LR 200, AT FU L R, S SRIAINT 25 il
SR R AN 22 - N 03 e~ B 2 R GU A K S BEFR B AT
RERIERES, RYHZGRA 2L, ZREINE
s AL R ER 25T BRI KB,

LR ERTE, SRS PRI AT R GE AR K B
T iy T T R 2 RE PR M 22 - A 23 - S T R G AR
e, I 16S rRNA iyt & I g AR W] AL v 2
IRV A R, XA 25 & BT T P R AE
(AT TE R A HOZ 153 8 S i A S AAMY
SRHUARBTE R 2 AR R, B2 AR
G2 P ER TS R SR PR T SR S AN, R
R R BRI 15 2 A BOR A A 25 B 2207 0%, %t
“CINETEZ IR NREET BRI R

RBAR ALY FAREEAGA R

SE R

[11 B, sk, AL & XS SR AL PAER
AT REEAR M [J]. 2S5BS IR, 2017,
33(6): 93-96.

[2] Zhou N, Yang Y Y, Li K, et al. Integrating strategies of
chemistry,  biochemistry and  metabolomics for
characterization of the medication principle of “treating
cold/heat syndrome with hot/cold herbs” [J]. J
Ethnopharmacol, 2019, 239: 111899.

[81 A% FE. PAEAFHIFRBLRE [ +EPE
B A28, 2019, 39(4): 397-404

[4] BT, RMAE, AZLAL, 45 JET 16S rRNA [
FEROBTEERT 2 BUBE PRI K SR 3E A 40 22 AR I S me AT
R [J]. HHEZY, 2017, 48(19): 3998-4004.

[6] kAt ER=, FIKE, S5 IR S EmMAES
AHoeME [0, EE4E, 2018, 59(1): 21-25.

[6] TS, FH AR 7IE E R A RHERT 5T [D]. dbat: b
HRERZ R, 2015.

[71 5KW5, BRFF, EtE, & MERSHSIERANE

(8]

(9]

[10]

[11]

(12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

SR [J]. I TR B2 R 5544, 2017, 19(12): 32-36.
raE, BRr, EE S BT REAUAREABED
IR EDBA EE I T [J]. PR ESRE,
2018, 33(5): 2031-2036.

BRFSF, TRESS, EE, S5 ETEAHY R
ZERPAER R R RACH IR [J]. 2525 P
P, 2018, 34(5): 90-96.

KT, ZEME, R, & ETIREREASTTAR R
2308 B R Y TC R SRR G B B K AR FE B [3]. 252
2:4), 2018, 53(11): 1843-1851.

T, P, R, 5 ZSREWIX ROTEELR
B JUE A 2 2= I 2 3] B P BR 2 KA 2R
2019, 42(1): 21-29.

FHiA, TRIREE, BRAGET, 2. HE T SEPIERALK BT
RIfEFREEATINZERMEAE 0] FEBZ
2% &, 2019, 44(10): 2084-2089.

TR, EREH, SKEE, %5 SSEMEEIREAL R
A3 o3 Hr B R AR B2 [3]. o S8 75 772
2478, 2017, 23(10): 29-33.

Kim J E, Sharma A, Sharma G, et al. Lactobacillus
pentosus modulates immune response by inducing IL-10
producing Trl cells [J]. Immune Netw, 2019, 19(6): e39.
Tielking K, Fischer S, Preissner K T, et al. Extracellular
RNA in central nervous system pathologies [J]. Front Mol
Neurosci, 2019, 12: 254.

Guo T T, Song D, Cheng L, et al. Interactions of tea
catechins with intestinal microbiota and their implication
for human health [J]. Food Sci Biotechnol, 2019, 28(6):
1617-1625.

Alesa D I, Alshamrani H M, Alzahrani Y A, et al. The
role of gut microbiome in the pathogenesis of psoriasis
and the therapeutic effects of probiotics [J]. J Family Med
Prim Care, 2019, 8(11): 3496-3503.

Gulas E, Wysiadecki G, Strzelecki D,
microbiology affect psychiatry? A link between gut

et al. Can

microbiota and psychiatric disorders [J]. Psychiatr Pol,
2018, 52(6): 1023-1039.

Jin J, Zhang H, Li D, et al. Effectiveness of Xin Jia Xuan
Bai Cheng Qi Decoction in treating acute exacerbation of
chronic obstructive pulmonary disease: Study protocol for
a multicentre, randomised, controlled trial [J]. BMJ Open,
2019, 9(11): e030249.

Masha S C, Owuor C, Ngoi J M, et al. Comparative
analysis of the vaginal microbiome of pregnant women
with either Trichomonas vaginalis or Chlamydia
trachomatis [J]. PLoS One, 2019, 14(12): e0225545.
Sheng Q, Du H, Cheng X, et al. Characteristics of fecal
gut microbiota in patients with colorectal cancer at



¢8$ 202018 $52% H 28 Chinese Traditional and Herbal Drugs 2021 January Vol. 52 No. 2

* 431

[22]

(23]

different stages and different sites [J]. Oncol Lett, 2019,
18(5): 4834-4844.

Baba Y, Matsuki Y, Takizawa S, et al. Pretreatment of
lignocellulosic biomass with cattle rumen fluid for
methane production: Fate of added rumen microbes and
indigenous microbes of methane seed sludge [J].
Microbes Environ, 2019, 34(4): 421-428.

Yu C, Zhou B, Xia X, et al. Prevotella copri is associated
with carboplatin-induced gut toxicity [J]. Cell Death Dis,
2019, 10(10): 714.

[24]

[25]

[26]

Sun X, Gao Y, Wang X, et al. Escherichia coli
0101-induced diarrhea develops gut microbial dyshiosis
in rats [J]. Exp Ther Med, 2019, 17(1): 824-834.
Zarinviarsagh M, Ebrahimipour G, Sadeghi H. Lipase and
biosurfactant from Ochrobactrum intermedium strain
MZV101 isolated by washing powder for detergent
application [J]. Lipids Health Dis, 2017, 16(1): 177.

Li L H, Lv S, Lu Y, et al. Spatial structure of the
microbiome in the gut of Pomacea canaliculata [J]. BMC
Microbiol, 2019, 19(1): 273.

[FiEmE T L]



