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Abstract; Objective To explore the roles of oxidative stress and apoptosis in the renal deficiency and blood stasis
type oligoasthenozoospermia ( OAS ) model, and to investigate the mechanism of the intervention by the Qi —
supplementing, Blood — activating and Essence — nourishing formula. Methods The rat model of renal deficiency and
blood stasis type oligoasthenozoospermia was established by intragastric administration of Gentiana macrophylla
polysaccharides ( GTW ). The rats were randomly divided into the model group, the levocarnitine group, the low,
medium and high doses of the Qi — supplementing, Blood — activating and Essence — nourishing formula groups; another
8 rats were randomly selected as the normal control group. The levocarnitine group was intragastrically administered 1. 8
mL - kg ™' levocarnitine oral liquid; the low, medium and high doses of the Qi — supplementing, Blood — activating and
Essence — nourishing formula groups were given 7. 87, 15.75 and 31.50 g - kg ™', respectively; the blank group and
the model group were intragastrically administered the same amount of 0.9% NaCl. All 6 groups of rats were
administered the drugs once daily and continuously for 28 days. The general conditions of the rats were observed; the
testicular and epididymal indices were measured; the sperm quality was detected; the pathological morphology of the
testicular tissue was observed by hematoxylin — eosin staining (HE) ; the activity of reactive oxygen species (ROS) ,
catalase ( CAT ) and superoxide dismutase ( SOD) in the testicular tissue was detected by enzyme - linked
immunosorbent assay ( ELISA) ; the mRNA expression levels of Caspase —3, Bcl —2 and Bax in the testicular tissue
were detected by real — time fluorescence quantitative polymerase chain reaction (q — PCR). Results The testicular
indices of the blank group, model group, low, medium and high doses of the Qi — supplementing, Blood — activating
and Essence — nourishing formula group, and the levocarnitine group were (0.83 £0.09)% , (0.55 +0.10)% ,
(0.55+0.07)% ,(0.71 £0.12)% ,(0.81 £0.08)% , and (0.67 £0.07)% , respectively; the epididymal indices were
(0.36£0.05)%, (0.24 £0.03)%, (0.25£0.04)%, (0.28 £0.02)%,(0.35 £0.06)% , and (0.28 +0.03)%,
respectively; the sperm concentrations were (24.11 +11.64, 4.65 +2.48, 6.75 £3.81, 11.60 +7.78, 21.72 +7.81,
23.22 +8.80) x 10° sperm » mL ™", respectively; the sperm motility was (86.93 =12.00)% , (33.46 £16.13)% ,
(53.01 £21.71)% , (63.15 £24.35)% , (79.97 £10.22)% , and (75.83 +25.05)% , respectively; the ROS
intensity was 597 926. 11 + 87 518.20, 925 239.02 +95 539.79, 846 676.84 + 64 867.76, 784 277.73 + 81 354.32,
658 228.04 +82 768. 68, and 725 740.12 + 87 846.36, respectively; the CAT activity was (1.40 = 0.11),
(0.56 +0.09), (0.77 +0.11), (0.95 £0.13), (1.15£0.12), and (1.03 £0.11) U - mgprot ", respectively;
the SOD activity was (2.41 £0.07), (1.65 £0.05), (1.79 £0.33), (1.90 £0.04), and (2.21 £0.05), and
(2.06 +£0.04) U - mgprot ', respectively. the relative expression levels of Bel — 2 mRNA were 1.00 = 0. 04,
0.26 £0.02, 0.39 £0.04, 0.49 £0.02, 0.87 £0.02, and 0. 66 £0. 05, respectively; the relative expression levels
of Bax mRNA were 1.00 £0.05, 1.78 £0.07, 1.50 £0.04, 1.39 £0.02, 1.12 £0.04, and 1.27 = 0.04,
respectively ; the relative expression levels of Caspase —3 mRNA were 1.00 +=0.03, 1.95 +0.06, 1.81 +0.03,
1.68 £0.03, 1. 18 £0.07, and 1.49 + 0. 08, respectively. The above — mentioned indicators of the model group
compared with the blank group, the high — dose group compared with the model group, and the L — carnitine group
except for the epididymal index compared with the model group, all showed statistically significant differences
(P<0.05,P<0.01). Conclusion Oxidative stress and cell apoptosis play multiple regulatory roles in the sperm
quality and testicular damage of OAS rats. The Qi — supplementing, activating blood, and tonifying essence formula
may improve the sperm quality and testicular function of rats by inhibiting oxidative stress and cell apoptosis.

Key words: Qi — supplementing; blood — activating and essence — enhancing formula; kidney deficiency and blood

stasis; oligoasthenospermia; oxidative stress; apoptosis
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H TRIzol 5] M A B S AL P $2 H S RNA, ¢DNA
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Table 1 Primer Sequences

Product

Gene(R) Prime Login ID
length

Bax F: AGACACCTGAGCTGACCTTG 97  NM_017059.2
R: TTGTTGTCCAGTTCATCGCCA

BCIL2 F. ATGTGTGTGGAGAGCGTCAA 85 NM_016993.2
R: GATGCCGGTTCAGGTACTCA

Caspase -3 F:GCTTGGAACGCGAAGAAA 222 NM_012922.2
R:CCATTGCGAGCTGACATTCC

GAPDH F. CATCTTCTTGTGCAGTGCC 217  NM_017008. 4

R: ACCAGCTTCCCATTCTCAG

# X

1 #SRiEMERFEF KRB R0

52 A RBAA L, A4 K RiE a5 5ok
TGRS MURES & 258, 17 8hR G ,
Ji] B B 1) 0 s oy 3R 5 B R b LR O, B
PEMEIG s WHET: R 58 1 R BURF , K B AY /M = B g
WD RAE T2, HE S R A X DR 5 7T AR B b & 30
KSR ALGT LU I AG K 25 725 5L TR 70 28 MK s 1 A 34
A DA A (18 T (PR A0 Sl SR B 2 iR SR B
5 R HLS B R U R AR = BV .
2 HRIFEMEEAE R E AR M EIEEA

5 LA Lo, 15580 2 S8 AL FR 0T UL I A
(P<0.01) ; SERULAH L, Z2-RETT AL 82 U8 00T I
WE TP <0.05) , #MIE MLk 7 s Al 4R
FREEALFREIY T WL 2 BT (38 P <0.01) , #MS03 1L
FEAE AR B 4 B AT B G2 L 22 R RS
(P >0.05),

525 AL e, 45080 21 B 52 48 HonT DL B 8 s A%
(P <0.01) ; SHERY LA L, 4 3 I 28K 5 1% L )
EA AR ICTTA M 248 8 B A A (P >0.05) ,
NI I 25 K 7 v 0 e 4 BB S e BT WL R 3
THP<0.01), LFE2.
3 IMREMHEBAINKBBEFREN I

575 (4L B, B R 41K BURE 116 ) B PR AR
(P<0.01), SR i, Z2-RIETTA AN I %5
Whh mARA KRR FIE NS B EAE (Y
P<0.01), 525 (A4IMI L, BORLZL K BURS Ik 3 34 &
FRRL(P <0.01) , HEIAIA LA, £ RIBITH AN
% 25K 7 e ) 4K RORS Pl B e (B
P <0.01) , &M I 45 45 5 0% A 7 406G 1 vk FE A

T2 AMTIE AR50 45 LA B SRR RS (% 2 5)
Table 2 Effects of Qi — supplementing, blood — activating and es-
sence — benefiting formula on testicular and epididymal indexes of

rats in different groups(x +s)

Testicular Epididymal
Group Dose
index (% ) index (% )
Normal - 0.83 +0. 09 0.36 +£0. 05
Model - 0.55 £0. 10" 0.24 £0. 03"
Experimental -L  7.87 g - kg ™! 0.55 £0. 07" 0.25 £0. 04™

0.71 0. 12%* * 0.28 £0. 02"
0.81+0.08** 0.35+0.06**
0.67 £0.07%* 0.28 £0. 03*

Experimental - M 15.75 g - kg !
Experimental —H 31.5 g - kg ™!
1.8 ml - kg’l

0 0 0 X X

Levocarnitine

Compared with normal group, #P <0.05,* P <0. 01 ; Compared with model
group, “P<0.05," " P<0.0l.
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Table 3  Effects of Qi — supplementing, blood — activating and es-
sence — benefiting formula on sperm concentration and motility

measurement of rats in different groups(x +s)

Sperm concentration Sperm
Group
x 10®/mL motility ( % )
Normal 24.11 +11. 64 86.93 £12.00
Model 4.65 +2. 48" 33.46 £16. 13*
Experimental — L 6.75 +3. 81" 53.01 +21. 71

Experimental - M
Experimental - H

11.60 +7. 78"
21.72£7.81**

63.15 £24.35%* *
79.97 +10.22* *

23.22 +£8.80" " 75.83 £25.05" "

Levocarnitine

Dose and n refer to table 2; Compared with normal group, *P < 0.05,
#P <0.01 ; Compared with model group, *P <0.05,* * P <0.01.

Giiter LRI X (P >0.05) , W%k 3,
4 WREFEMZFEANAREAARFEEETHIZ I
HE Ze@ 4558 7R - 25 1 4R B 240085 8 4540 52
R S Y S IR | 2 A RS B 5T, T L a
O T 5 BT 2] Z000H5 TR 2 AN RN, R 0 ok 0 S A
Kol 8 B AR NI T Ik TR AL, I I s T2
B SRR R, b T I g K T A ZE R e dT
ARITIE , S AL S0 A2 B s R it /DN 45 H A

Normal Model Experimental-L

XF SEEE AN A M HE S O ACRE 55 I N E R 1 Y
2 NSS4 AE 7 R A S R A S AR I .
AN M4 45 7 BE B8 52 5 1 L 2 OAS R LAY
SEHIAL, WK 2,
5 WREFELZEAINKRENHAL CAT,ROS,
SOD K& ERF I

ELISA #5455 s A2 K RS2 412 ROS
S AR S 12 W] S T, AT SOD i Jy 24t 2 [
flR(¥ P <0.01) , SBIRIL bU A HM G I 250K 7 vl
PIBEAK ROS 38 JF (P <0.05,P <0.01), J} 75 CAT,
SOD % Jj (¥ P <0.01) ;7245 T2 RIBITIRIT A, R
LS ALZH 2L ROS 5 B2 A B AL 20 Wik 25 FAIG, CAT
SOD J&E Tt E (¥ P <0.01) , L3k 4,
6 A= iE I =7 X £ A AH R B - 2, Bax,
Caspase —3 mRNA 183} 3% 2 H &0

B2 KRR 52 L4 41 Bax Caspase — 3 mRNA
AT IR FLIG N, Bel -2 mRNA AEXTRIA R FEAL, 5
ZSHEAEA BEZER (1 P <0.01) ; 5L L
A, A I A A U7 &R B A A ZE R R VT 4 Bax,
Caspase -3 mRNA A %f Fix 8 F B (P < 0.05,
P <0.01) ,Bcl -2 mRNA #x§ ik FFH(P <0.01),

=1 isd

Experimental-M Experimental-H Levocarnitine

i ) AN )
C= Spermatogonium A Spermatid I=Pr|mary spermatocyte ﬁﬂhmmbos‘s

B2 HAKRMEAHBTIANS - FHL(HE) Jegh
Figure 2

Hematoxylin eosin (HE) staining of testicular tissues from each group of rats

R4 AN MR 50 B AU BUR AR bR T AR DR AR 52 )

Table 4 Effects of Qi — supplementing, blood — activating and essence — benefiting formula on oxidative stress indexes and apoptosis relat-

ed indexes in testicular tissues of rats in different groups

Group ROS CAT(U - mgprot ') SOD(U - mgprot ~") Bax mRNA Bel -2 mRNA Caspase3 mRNA
Normal 597 926. 11 +87 518.20 1.40 £0. 11 2.41 £0.07 1.00 0. 05 1.00 +0. 04 1.00 0. 03
Model 925 239. 02 +95 539. 79* 0. 56 0. 09** 1.65 0. 05" 1.78 £0.07* 0.26 0. 02 1.95 0. 06"
Experimental — L 846 676. 84 +64 867. 76" * 0.77 0. 11" **  1.79£0.33%**  1.50 £0.04"**  0.39 £0.04"* * 1. 81 £0.03%*
Experimental —M 784 277.73 81 354.32% **  0.95+0.13*** 1.90£0.04"** 1.39+0.02"** 0.49 £0.02***  1.68 0. 03" *
Experimental — H 658 228.04 £82 768. 68 * * 1.15 £0. 12" = 2,21 +0.05% **  1.12 £0.04%**  0.87 +0. 02" * * 1. 18 +0. 07 * *
Levocarnitine 725 740. 12 +87 846. 36" * * 1.03+0. 11" **  2.06+0.04™** 1.2720.04""* 0.66+0.05"**  1.49 +0.08"* *

Dose and n refer to table 2; ROS: Reactive oxygen species; CAT: Catalase; SOD: Superoxied dismutase; Compared with normal group, *P <0.05,

# P <0.01 ;Compared with model group, * P <0.05, * *P <0.01

o

AN LA 77 A B B 1125 T BT P
BCCHIH PR R R LA TS SRS

U1 BRAR 2GR, HA 4 B AROR , ALt 2 k. AN I
A5 Hob R B2 R B e - AT BRI U
J7 IR AT LRITA N A SERG TAERIZ UL 1 HE
M, FESR L 5 B 0 Aiad 2" g 2 20R1k. TF



Chin J Clin Pharmacol

2329

Vol. 41 No. 16 August 2025 ( Serial No. 438)

rhth i AR LL2Y S RPN SRR i RS s B
MIEAMA I, DAAHS ; IR E AR AN B I, R R
1 FHSICE /KBRS , = 29RE, DI BRTTAR, SR, itk
AN LRSI X LS AR , B s AN AT 1ML,
A7 AL, B ISR A RS

L RIBTT R RIRFFAE AL S W, BOA 2R
STRVEART e ik, T REs R 728 . &
RIETT AT RLad o g o i 105 1R 28 Ak D A 112 Bl )R
PERERE, PRIPORS 7 IS S 2 35 e S B . TR
AAFER I ZE R RTT A B EXT BR25 1. A A BE 5%
i F B R M7 OAS e S i (GTW R ) o 1
BG , 5 25 AR B AL, B RE L B OAS R HE 3
KEPHZERE ATahIR %%, OB B, B R MG, (7N I,
IS R AR T2, 52U 2R A0 I AR Kk 4% TR AL ik
LB B, 5 LIRS A L R GTW A
P RE I A OAS R RRUISERY T 43 I 4 K 5 X
B HE MR B, I ) A R B A IR . 1 2 TR B,
I I 2 25 R S S AR L AR
T ML 45 45 07 7E 4 e R Kl R 5 v JUAS: 1 RAFI7
R4, TR BN MR 5 AT A 5035 R I 2 OAS
SRR TR K B BRI E RN

D FRATTR T RE IR OAS K BB, 2 J5
TN Mg KT 7o 45 R s, A I3 K 7 iR
SPGB — M DL , SEAL S B 29855 T ZE R
K15 077 T, A0 I A 7 e R 2R T RCR B
M, TERE R BEMGE Iy T, A2 R J@ VT A0 T4 1M 45
REOT 8B T4 o AN M4 7 Wl 1T R BURS T1Y
PTRIL , LA R BORS I 40 200G B 2 L ks 1
SRR A M B D, M AR TR S AN SE A
X Lk R 773 U A D IL45 45 7 %) D SRS AE I TR
SPVER, itk — BRI ML), 647 T ELISA Al q - PCR
SR, 45 W, B R 41 ROS 5% FF W] 2 FH 7, Bax,
Caspase —3 mRNA Hf X} ¢35 & B 34 fin, CAT .SOD %
T S Bel =2 mRNA A 55 B S REAIG, T4
M25KE 7 A] Al JHix 26 mRNA K4t AL A, LA
B FRINEIR UL, R A5 7 R R TR TR
A R A A A AR A LR N AR ML T AR SRR o

25 L TIR A SL R 25 B R AU I 45 K 7 g
AT 3P 5 OAS K BRI RS 7 400 it A 42 4L,
L, HAETIBLHI T RE 5 I8 45 4801 L 80 5% 200 e 4
T Ko AW Ry /D 55RTAE B I RIR 73R4t T —
FE FLB LA
S Tk -

[ 1] BAHRI H,BEN KHALIFA M,BEN RHOUMA M, et al. Decline in

(2]

(7]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

semen quality of North African men: A retrospective study of 20,
958 sperm analyses of men from different north African countries
tested in Tunisia over a period of 6 years (2013 -2018) [J]. Ann
Hum Biol ;2021 ,48(4) :350—359.

HOLDEN C A,MCLACHLAN R I,PITTS M, et al. Men in Australia
Telephone Survey (MATeS) : A national survey of the reproductive
health and concerns of middle — aged and older Australian men
[J]. Lancet,2005,366(9481) ; 218—224.

HEF, THF, 2R, % AMUR LA T DSl 7 A F
S HORE T2 B S T s [, O B2 R A2,
2016,33(5) :51—53.

AGARWAL A, SAID T M. Oxidative stress, DNA damage and
apoptosis in male infertility: A clinical approach [J]. BJU Int,
2005,95(4) :503—507.

BDEIR R,ALJABALI S M,BANIHANI S A. Role of pyridoxine and
oxidative stress in asthenozoospermia [ J/OL]. Heliyon, 2024, 10
(14): €34799.2024 - 07 - 19[2025 - 02 - 10 ] . hitps://
pubmed. ncbi. nlm. nih. gov/39148988/.

HUSSAIN T, KANDEEL M,METWALLY E et al. Unraveling the
harmful effect of oxidative stress on male fertility: A mechanistic
insight [ J/OL ] . Front Endocrinol ( Lausanne ), 2023, 14.
e1070692. 2023 - 02 - 13 [2025 - 02 - 10 ] . https://
pubmed. ncbi. nlm. nih. gov/36860366/.

RAEIBBER BT, 5. BVEATAERE GST 2N 2451k
LRGBS AR T ROAR SRR [T]. e R
e 4% ,2018 ,24(6) :719—722,726.

XVBEW, sk Ze e KR 46 R DRV P A 2 RE KR k-5 200 e
TRRFFEERE [J]. W ERIGPRAIST ,2023,15(25) :122—127.
AGARWAL A, MULGUND A, SHARMA R, et al. Mechanisms of
oligozoospermia; An oxidative stress perspective [ J ] .

Biology in Reproductive Medicine 2014 ,60(4 ) ;206—216.

Systems

LOSSI L. The concept of intrinsic versus extrinsic apoptosis [ J].
Biochem J,2022,479(3) :357—384.
LEISEGANG K,SENGUPTA P,AGARWAL A, et al. Obesity and
male infertility; Mechanisms and management [ J/OL]. Andrologia,
2021,53 (1) :el3617. 2020 — 05 — 12[2025 - 02 - 10]. https://
pubmed. ncbi. nlm. nih. gov/32399992/.
VA IR T, 5 . 26 B Y XD B RE TR R RS2 LA
21 PI3K — AKT - mTOR @ J#% | CatSper — 1 \HSPA2 %5 [ & mRNA
Fasmszm [J]. hReBRESRE,2022,28(05) :437—444.
RPN, IR, 32 X0 . S BRI ah i aE (M. dEat.de
HUREE P Rk, 2008.
WU C,ZHU M, LU Z,et al. L - carnitine ameliorates the muscle
wasting of cancer cachexia through the AKT/FOX03a/MaFbx axis
[J]. Nutr Metab (Lond) ,2021,18(1) ;98.
JRIWT AL, T 50, 55 . Ze R JE T AE A 5H U i A B
HERE [J]. ILZKFE24,2020,60(11) :106—110.
SANSONE L,BARRECA F,BELLI M, et al. Infertility in Fabry’s
Disease; role of hypoxia and inflammation in determining testicular
damage [ J/OL ] . Front Endocrinol ( Lausanne ), 2024, 15.
e1340188. 2024 - 02 - 22 [2025 - 02 - 10] . https://
pubmed. ncbi. nlm. nih. gov/38455658/.

(s B #A 2025 -03 -20)



