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unpredictable mild stress, CUMS) #8YK iR 40 IS AMZ 40 (peripheral blood mononuclear cells, PBMCs) %% 4H 2445
fE, JERH qRT-PCRIEIRAUEHAE NS 7535 KRBBENL ARt B . B, R Sk (35 mg/kg) A AILE)ARTRL
&~ . miFlE (4.2, 8.3, 16.6gke) 4, EHRFEINSZ, %S 28d. EMAEEMAGZ MR (RS, W i55L5. W
AR A %2 S8 M SRAE K SEIR ) AN SRV BURL 2558 SR RNA-seq HEARNT KR PBMCs #EAT#6 12081, TRk 2 75k,
AT AR S5 A A R4 (Kyoto encyclopedia of genes and genomes, KEGG) 43#7; iid qRT-PCR %X} ik H
BB R TE HE RIEAT IR IO IE « £55R AT 645 Bon S8 A0k A 15 35 23 CUMS BEBY K BRI AR AT Jv . 4 %% KEGG
T % R 3BT 2 BRI i A B e S VA RO T TS, A 3 AR BN A AU T 2, DR A X e A U5 A DX U g R Ak AT
RIS .qRT-PCR &5 R0, 5820 b5t , 5803 0k 2H K SR PBMCs A 1) i A% T iR A T PR I8/ 2. I 1 3 (ectonucleotide
pyrophosphatase/phosphodiesterase 3, Enpp3). Hii-5-1%HEEHF A (cytosolic-5-nucleotidase 1A, Nt5c3a) FEM LT HEIR
1L (purine nucleoside phosphorylase, Pnp). HREFRIIZENE (adenosine deaminase, Ada) mRNA FiE/KFERETE (P<
0.05. 0.01. 0.001), #MEER& i B/ 42 1L B (xanthine dehydrogenase/oxidase, Xdh) MW §ESZ A& P2X7 (purinergic receptor P2X7,
P2rX7). AR 1P Cinterleukin 1B, IL1A) mRNA Fik/KTFEZEKL (P<0.05. 0.01). 5 SRk EA TINARME
F, HAE RN A AR AR b R R R e 24k P2X7 FSSRER T IL1B mRNA RIEH XK.
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Abstract: Objective To analyze the transcriptomic characteristics of Chaigui Granules (42 J7%1%) on peripheral blood mononuclear
cells (PBMCs) of rats with chronic unpredictable mild stress (CUMS) model by RNA sequencing (RNA-seq), qRT-PCR was used to
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verify the mechanism. Methods Rats were randomly divided into control group, model group, venlafaxine hydrochloride (35
mg/kg)group, and Chaigui Granules low-, medium- and high-dose (4.2, 8.3, 16.6 g/kg)groups. Rats were given drugs for 28 d while
modeling. The efficacy of Chaigui Granules was evaluated through traditional pharmacodynamic indicators for depression (body
weight, open field test, sugar water preference test and forced swimming test). RNA-seq technology was used to perform transcriptome
sequencing analysis on rat PBMCs, screen for differential genes, and perform Kyoto encyclopedia of genes and genomes (KEGG)
analysis; The key expressed genes screened out were verified experimentally by qRT-PCR. Results Behavioral indicators showed
that Chaigui Granules significantly improved the depressive behavior of CUMS model rats. Enrichment analysis of KEGG pathway in
transcriptomics showed that when depression occurs after the intervention of Chaigui Granules, purine metabolism pathway was
significantly enriched. Therefore, in-depth research was conducted on gene expression of metabolic enzymes related to purine
qRT-PCR showed that group,
pyrophosphatase/phosphodiesterase 3 (Enpp3), cytosolic-5-nucleotidase IIIA (Nt5c3a), purine nucleoside phosphorylase (Pnp) and
adenosine deaminase (4da) mRNA in PBMCs of Chaigui Granules group were significantly increased (P < 0.05, 0.01, 0.001),

metabolism. results compared with model expression levels of ectonucleotide

expression levels of xanthine dehydrogenase/oxidase (Xdh), purinergic receptor P2X7 (P2rX7), interleukin 1B (/L) mRNA were
significantly decreased (P < 0.05, 0.01). Conclusion Chaigui Granules has antidepressant effects, its mechanism is related to the
regulation of genes in purine metabolism pathway, purinergic receptor P2X7 and inflammatory factor /L1.
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purine metabolism
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(L5 AL11594A). ANTP Mixture (5 ATG1229A).
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* 2034

FED 20224FE4 7 $53% B 78 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 7

CWETIEIREE R 50%, & 48h, L, ML R,
WY THREIRE; BE ORI FKREE M,
EN7S 7 88 J7$R . JERy . WIRS . FLBE. TR
RTERAARE, SR TR, lHRER,
Bt R R RS AR R R/ R R 2 B A I,
B 7S 348 90k . b T2l a4 wp EE A 5 e ol )
RO, 10 /4%, REREAEZE 275 ¢
22 AE%YH

SRR WS MK SIS, &
PEFRARAHIT R RR 60 W, BEHL > AT IR | AL
ERERCREE (35 mg/kg) AANLEIHERK. T, &
FE (42, 83, 16.6gke) 4, #4110 X, K&
MERIIN 2525, #45254H ig MR Z5%) (10 mL/kg), %
FRZH AN A ig SEAARFHZRIRK, 1 IR/d, 4L 28 d.
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PBMCs FEARHEAT J5 42 RNA-seq 5256 . 7EXT R4
IR 2H RN S8 ) R Hh 7 2 R R4 IR EX 4 S PBMC
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2.6 RNA-seq 7%

FIFH RNA 6000Nanokit A&l kil i RNA
PR BEFIAERE, Bk &% )S, J8id Oligo (dT) WiEk
BN RNA A polyA Z5H4f mRNA, K&
TATWRI 77, K RNA #THr 3] 200~300 bp 1 B¢
B J5 45 i cDNA 35—, LIS —5% cDNA kit
BREE 5 cDNA, BESBERF RSO . i
1 2100 AW A AON SCREREAT Bk, SR 28 —AR
MFHEA, T llumina HiSeq MIfFF6&, X 3CHEE
BEAT XA S5 0 5, 7521 FASTQ 4% 3 1 JEL 4 5045 (raw
data). 11 Cutadapt F/FX} R AGEAEEATILIE, fF
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2.7 RNA-seq HUED

ffiH HTSeq Gil-HR2HFEA LX) RN
ff) Reads %, ENHEEKFEMGEREE, ARERH
FPKM X KX S BEATIRfEAL - SKH] DESeq X & [K 4%
RHEAT ZE 0T, TR 22 e R B R A% . RIKZE
FEH>12. P<0.05. K RIEF geplots2 HfF
B2 22 R ISR KL, fEH Venn KISt
72 e i DRI B DA R 25 AH 22 S A 2 T ) A A DR
o NP R E R R, KH STEM
WA E R R HATES . KRR R 2
AR 5 R R H H R4S (Kyoto encyclopedia of
genes and genomes, KEGG) (¥ FE, kM e 22
R IEHE R T ES 5SS Tl
2.8 qRT-PCR 3&iF

BB 6 AR, 8 Trizol W7742 L PBMCs

HR) S RNA . B SR A BRIk 1 2
FNBE4T QRT-PCR 3E, ACTB fERNSHEN, K
FI 2728 R 2 R RIAFE I 1) mRNA AR RIAE .
NIAMZ A IR FE BRI/ T IR —ERE 3 (ectonucleotide
pyrophosphatase/phosphodiesterase 3, Enpp3)- H.B IR
iR M2 1 (adenosine monophosphate deaminase 1,
Ampdl ) . BB R Y H & JR B 2 ( guanosine
monophosphate reductase 2, Gmpr2). HiF-5"-1% R
M IIA (5"-nucleotidase, cytosolic IIIA, Nt5c3a). M
HERMEN (adenosine deaminase, Ada). "EMIZTH
TEER LS (purine nucleoside phosphorylase, Prp). ¥
nEEA i S/ 45 AL (xanthine dehydrogenase/oxidase,
Xdh)~ ZPES i (guanine deaminase, Gda)~ M5
W HESZ AR P2X7 (purinergic receptor P2X7, P2rX7)-
4002 1P Cinterleukin 1B, ZL14) 514K Primer
Primer 5 JAF ¥, B BgAE TAY TREMARA
Al G SEIPIINE 1.

*1 5149F7%
Table 1 Primer sequences

4 HFE5 AD) A (5°-3%) IR/ bp

Enpp3 ENSRNOG00000013791 F: CCATTGTCACGGGTTTGTAT 121
R: CTCCACCAGGCAGGGTTA

Ampdl ENSRNOG00000018656 F: CAAGCCCTACCCTTACCCA 175
R: CTTCAGCTCCTTTAGCTCGTC

Gmpr2 ENSRNOG00000020216 F: ATGGCAGGCAATGTGGTAA 297
R: CCGTCTGAAATGATGTGGC

Nt5c3a ENSRNOG00000005981 F: AGGATGGCCGATGGTGTA 136
R: CAACCTCCAGTGATTCTTCTTT

Ada ENSRNOG00000010265 F: GGGACTACGCAACATTATCG 149
R: CTTCCTTTGCCTTCATCTCC

Pnp ENSRNOG00000009982 F: ACATCGACCTCAAGTGGCA 106
R: GGGAAAGTTGGGTATCTCATT

Xdh ENSRNOG00000007081 F: TTTGCGAAGGATGAGGTTAC 133
R: GGATTGTGATAATGGCTGGA

Gda ENSRNOG00000018282 F: CCCTCAGTATGCCTTTGCT 158
R: TGGTGGTGCCGTTCTTTA

P2rX7 ENSRNOG00000001296 F: GTGCCATTCTGACCAGGGTTGTATAAA 354

R: GCCACCTCTGTAAAGTTCTCTCCGATT
ILIp ENSRNOG00000004649 F: TTGCTTCCAAGCCCTTGACT 214
R: CTCCACGGGCAAGACATAGG

ATCB

ENSRNOG00000034254 F: GAGACCTTCAACACCCCAGC 205

R: ATGTCACGCACGATTTCCC

29 ZitFEHE

K H GraphPad Prism 8.01 34T+ 0¥,
A X £s Kox, 2 AE B 3 07 2 0 i
(One-way ANOVA) Fl Dunnett-t £ 5 o
3 HR
3.1 1TAZEEN
3.1 EmESE W 1-A B, F 0K, &4
KEAE TR ETLZE R, HHEELIEAAE . WK 1-

B AN, 2828 K, SxFHRAIAHEL, B K R AR
HIFERE (P<0.001); SHAIH LR, S50k
HFRE AR AR = I 3N (P<<0.05), FKHILE
VAR RS 5 RO s CUMS 5 12 10 K B A4 SR
3.2 s w2 Fon, SRR, B
RUAH KB s B B SR BE F WD (P<
0.001), KB CUMS R D S il . HRIAYLH LA,
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Fig. 1 Effects of Chaigui Granules on body weight of depressed rats on day 0 (A) and day 28 (B) (X + s, n =10)
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Fig. 2 Effect of Chaigui Granules on number of crossing grids and uprights in open field test of depressed rats (X £ s, n =10)
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3.2 RNA-seq 771

32,0 WFEARREAL BTSN S E
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n=10)
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323 ZERFRILEFM KEGG #EHT ik
H 1 2 R RA B REAT KEGG @ 8% = 404, 1
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Toll FESZIA(E 5@ Janus -5 55 T 5%
1% K ¥ (Janus kinase-signal transducer and activator
of transcription, JAK-STAT) 155 1@ $E 7% T H
F-1 (hypoxia-inducible factor-1, HIF-1) {55
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Table 2 Sequencing data of cDNA library in each sample

FEA JF 4G % H JE 45 BhE O30 Bidfa R} 4| MFHORE Y% 00/%  030/%
Cl 55056 736 8258 510 400 7851013 242 7 648 513 800 0.001 327 98.09 95.06
C2 51320 648 7 698 097 200 7359697 513 7093 751 700 0.001 273 98.35 95.60
C3 54235118 8 135267 700 7768 675031 7518 813 000 0.001 352 98.25 95.49
C4 44 196 614 6 629 492 100 6331 351 490 6208 298 100 0.000 206 98.23 95.50
M1 51243 990 7 686 598 500 7353 804 378 7 081 146 900 0.000 221 98.31 95.67
M2 44 989 926 6 748 488 900 6431 558 827 6 264 447 000 0.000 220 98.14 95.30
M3 55924 198 8388 629 700 7 862 156 444 9702 595 200 0.001 275 98.16 95.74
M4 53359 258 8003 888 700 7615014 586 7 434 598 200 0.000 223 98.10 95.14
CG-M1 44703 714 6 705 557 100 6423214 375 6 194 225 700 0.001 275 98.40 95.78
CG-M2 53714 596 8 057 189 400 7747 965 767 7427 522 700 0.001 272 98.52 96.16
CG-M3 44 819 528 6 722 929 200 6426 146 322 6217 330200 0.000 222 98.30 95.58
CG-M4 53934 166 8090 124 900 7702 809 774 7504 610 700 0.001 280 98.16 95.21

C-xHEAl M- P-#hBRSCHREFA CG-M-2)A 50k H 7] 41
C-control group M-model group P-venlafaxine hydrochloride group CG-M-Chaigui Granules medium-dose group
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Fig. 4 Volcanic map (A) and Venn diagram (B) of differentially expressed genes

grth: BUERER Bt FUERRE; K. CRFHMEZERER

Red: up-regulated genes; blue: down-regulated genes; gray: insignificant differential genes
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Table 3 Chaigui Granules interfere with key genes expression in purine metabolism pathway in depressed rats

AT D) e P1H BT (us A % (vs BAD
ENSRNOG00000018656 Ampdl 0.013 567 527 0 1
ENSRNOG00000013791 Enpp3 0.227 797 850 1.556 860 409 i
ENSRNOG00000005981 Nt5c3a 3.63X10°° 2.559 357 634 i
ENSRNOG00000009982 Pnp 0.228 367 982 1.277 001 431 i
ENSRNOG00000018282 Gda 0.044 530 018 2.159 190 490 i
ENSRNOG00000007081 Xdh 0.143 547 798 1.326 008 513 i
ENSRNOG00000010265 Ada 0.054 164 423 1.468 402 782 i
ENSRNOG00000020216 Gmpr2 0.000 785 094 0.484 805 139 1
ENSRNOG00000001296 P2rx7 0.393 944 765 0.322 012 382 1
ENSRNOG00000004649 ILIp 0.009 203 817 0.329 862 979 |

I = ER PR A
1: up-regulated; |: down-regulated
Ada Ampd] Enpp3 Nt5c3a
% 2.0 it @ 3 N @ 2.0 # - » i
o %2 e e ¥
Z 10 " E = = z
% o5 ! P p P
- z Z 4
C MCG-M C MCG-M
Gda Gmpr2 Xdh
1 2.5 1.5 . 2.5 %
ﬁz.o ?ﬂg 1.0 gz.o— I ;}gl& i %
£ 13 Hé : 4 S 157 LA Lo w5
< 10 = Zos ] }fos- P 0.5
0.5 0.5 : :
% 0 % 0 % 0 - % 0 - % 0 -
C MCG-M C MCG-M C M CG-M C MCG-M C MCG-M

&7 qRT-PCR #&0 Ada Ampdl. Enpp3- Nt5c3a Pnp. Gda. Gmpr2 Xdh. P2rX7 F1 ILIf mRNA RiA (X+S,n=6)
Fig.7 mRNA expressions of Ada, Ampdl, Enpp3, Nt5c3a, Pnp, Gda, Gmpr2, Xdh, P2rX7 and IL1 detected by qQRT-PCR (X £ s,

n=20)

M Enpp3+ Nt5c3a. Pnp. Ada. Gda mRNA &
EKCFEZE R (P<0.01. 0.001); Ampdl. Xdh.
P2X7. ILIB mRNA FiE/KFE#H L (P<0.05).
SRR, G250 A F) &4 Enpp3. Nt5c3a
Pnp Ada mRNA FRIE/KF-EE T+ (P<0.05.0.01,
0.001), Gmpr2. Xdh. P2rX7. IL1f mRNA Fik/K
PR E K (P<<0.05. 0.01).
4 g
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FFRILFERH . KEGG 18 I 5 52 o AL A& Ae i K S
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PCR 50 il MEM AU I A2 T 1Y 8 AN B BE ] Enpp 3.
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SRS ReimE R B 2 ANEE P2X7. ILIB IEKRIE,
IOUES5 SR 5 RNA-seq 45 A —3. DL g5 RR
SRR BA SR ER, AR AL T
RUNEE ERIIEE LES Rk P2X7 FIJE R T
ILIB K, %45 G SR 58 IR AR F AL 1
(PR N ] B AL T Al
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