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[ Abstract] Objective: To evaluate the intervention effect of dihydroartemisinin (DHA) on
hippocampal nerve injury in L5 spinal nerve ligation (SNL) model and tumor necrosis factor-a (TNF-a)
hippocampal continuous injection model. In primary cultured microglia-hippocampal neurons, the regulatory
pattern of DHA on microglia-hippocampal neuronal interactions was confirmed. Method: The experimental
animals were divided into Sham group, SNL group, and DHA group (16 mg-kg"), with 3 mice in each group.
The hippocampal CA3 glutamatergic neurons were labeled with adeno-associated virus [ Calmodulin-dependent
protein kinase Il (CaMK Il ) dTomato AAV ], and their contributions to the hippocampal CA1, prefrontal cortex
(Frc) , anterior cortex (ACC) , projections of nucleus accumbens (Nac) , and Basolateral Amygdala (BLA)
were traced by immunofluorescence staining. The experimental animals were divided into a Sham group, a TNF-
a hippocampus continuous injection model group, DHA-L, DHA-M, and DHA-H groups (4, 8, 16 mg-kg"'),
and pregabalin group (25 mg-kg"'), with 4 mice in each group. The morphology of pyramidal neurons in the
hippocampal CA1 and CA3 regions was counted by Golgi staining. The continuous activation of hippocampal
primary neurons and microglia was induced, DHA intervention was given by co-culture, and the cell soma area
and the expression of postsynaptic density protein 95 (PSD95) inside and outside the primary and secondary
dendritic spines of neurons were counted by immunofluorescence. Result: Compared with the Sham group, the
projection of CA3 glutamatergic neurons to CA1 region, Frc, and ACC in the SNL group was significantly
reduced (P<0.01), while the projection to Nac and BLA was significantly increased (P<0.01). As compared
with the SNL group, the projection of hippocampal CA3 glutamatergic neurons to CAl region, Frc, and ACC
was significantly increased in the DHA group (P<0.01), while the projection to Nac and BLA was significantly
reduced (P<0.01). Golgi staining results showed that as compared with the Sham group, the density of dendritic
spines and the number of dendritic branches in the CA1 and CA3 pyramidal neurons in the TNF-a hippocampal
continuous injection model group were significantly reduced (P<0.01). As compared with the TNF- «
hippocampal continuous injection model, the density of dendritic spines and the number of dendritic branches in
hippocampal CA1 and CA3 pyramidal neurons in the DHA-M and DHA-H groups were significantly increased
(P<0.05, P<0.01). Compared with DHA-M group, the total dendrite length of CA1 pyramidal neurons in
hippocampus in DHA-H group was significantly increased (P<0.01) , while the total dendrite length of CA1
neurons and the total dendrite base length of CA3 neurons in DHA-L group was significantly decreased (P<
0.01). Compared with the blank control group, the cell soma area of the glycine group and glutamate group
increased significantly (P<0.01). As compared with the glycine group and glutamate group, the cell area of the
glycine + glutamate group was significantly increased (P<0.01), and as compared with the glutamate group, the
cell soma area of the glutamate + DHA group was significantly reduced (P<0.01). As compared with the glycine
acid + glutamate group, the cell soma area of the glycine + glutamate + DHA group was significantly reduced
(P<0.01), and as compared with the glutamate + DHA group, the cell soma area of the glycine + glutamate +
DHA group was also significantly reduced (P<0.05). Compared with the blank control group, the cell soma area
of the glutamate group was significantly increased (P<0.01). As compared with the glutamate group, the cell
soma area of the glutamate + DHA-L, glutamate + DHA-M, and glutamate + DHA-H groups was significantly
reduced (P<0.01). As compared with the blank control group, the expression of the resting primary microglia +
glycine group in primary and secondary dendritic internal and external postsynaptic density protein 95 (PSD95)
was significantly increased (P<0.01). As compared with the resting primary microglia + glycine group, the
expression of PSD95 in the primary and secondary dendritic spinous and external neurons of the activated

primary microglia + glycine group was significantly reduced (P<0.01). As compared with the activated primary
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microglia + glycine group, the expression of PSD95 in the primary and secondary dendritic spinous and external
neurons in the activated primary microglia + glycine + DHA group was significantly increased (P<0.01). As
compared with the activated primary microglia + DHA group, the expression of PSD95 in the primary and
secondary dendritic spines and outside neurons in the activated primary microglia + glycine + DHA group was
significantly increased (P<0.01). Conclusion: DHA has a significant repair effect on vertebral neuronal damage

caused by hippocampal microglia and TNF-a overexpression in NP pathology, and this repair is closely related

to the dual inhibition of neuronal-microglia by DHA.
[ Keywords]

nerves; microglia; hippocampal neurons

2011 4F [ By 7% 9 B 23 5 Bl 28 95 B < 9 (NP)
T R — i T YRR B 2 R G P B
BB e R UGR A T RGE 4 R
GE 45 03 76 NP g #Lt A2 v ) 5 2R X, I A AR R
HRRX /0N I ST A L 1 R S TR L B 2R A8 A5 1 s B 5
iR B T H AR S B 5T AR A O L 1B
I Rf 24505 2 B 2 R R DGR I R AR AR T R
A Y — 28 25 W B AR (PGB) , = B S 40 HAR 25 f:
WA MR ERS S A THAERGEHA B F
M1 5RO | 259 9 VA PR IR T 0 28 58 1) 410
o H L RGEE EAUR

HH S HIF 5% B IE S b9 SR8 X T - ( TNF-a ) BE J2:
ZIN S S5 AT 35 A R A, S N I T 440 T 1 T
R B R E R EER . b, 2R R
TNF-o 7 1 Ey v i 6 3K n] S Biom 28 70 F1K fiki 2 fE IR
ZEAB 7, T TNF-a 25 22 38 1T DAAT 5550 28 fife Bk ot 25
I RE 5, $2 7R TNF-a 2 8 75 /0N B 5 40 i, LA -1 T
P22 A0 06 52 1 SR A R T D — 2
ORI 25 ) F TNF-o 01 50 A7 76 26 05 AR 4 3 VA
JIGE 5 O ) XU iR A2 R A6 ] L, A0 ] 22 4 A 5
PE AR PO R 2 RAE B B 4 R G AR TR R A A
f14) ) f .,

WA H H R (DHA) & A AH W) 848 & iy
SY T E R AEYT B gT 2 B 3 EE R R
SiE A1 0T L A 928 A L K {5 T B OR GR BB R AR
HREAE A 22 R G DHA HLAT i #h 22 R
16 52 M 2 40455 1 T RESO o AR AL A R B BE oY
7, DHA P95 - AR - 187 = A% 0 i RS vR A
JE 48 7 20 e, AR LR A A O RE IR P IR
JH 1% % DHA HE T3 — 2k 259 T 26 90 1) 5 28
M2 PR A R, R T — 42
Y1, DHA X H i pift 28 451 73 B At 500Kl ) 18 52 A%
e B M AR /N S B 4H S X TNF-a €
KU T AT 5K i — 25 B i DHA X 5

neuropathic pain; dihydroartemisinin; nerve excitability and plasticity; inflammation of

P28 0 A8 SRR, 8 ST /N B T 240 il TNF-o 3% 35 1]
EHMABE SERUCEE MR R,
1 ##
1.1 Zh¥y 8 JEIBHEE SPF 4% 33 HICR /MR, 1K 5t
H(30+2) g; I F b 5T 4 38 I 46 525 3h 4 4 R A BR
N B A A IE S SCXK (5T)2019-0010; 17 35 T
[ o e R 2R e B A S I Tl 2SR O AE 23~
25 °C , M %R B 70%~80% , H 64T #4581 , B 0L 1F
BT HERE, A HEKIRE AR b KR E
BIFF G op [ b B R 2 B F 910 B 2R B4 BEOR AR
HE (P 1T 45 2017-006) .
1.2 Z5ih 55 DHA A, B 254 B A BR 2
ALt 5 180509-03) ; DHA ([ J5 it 4= 9, it 5
S31426) ; PGB (#5 i 2~ 7l , it 5 M57973) ; % 4 45 14
ZAREGIE G T (CaMK 1T ) dTomato AAV I 4 56
WL ARgEREEYREARAA,#S
20221206) ; fig £ B4 (LPS, 3% [# Sigma 24 # , it &
025M40400V) ; i 25 1l 7 B (36 [ Gibeo 24 A , 41t
243 5k 16000-044 ,25200-056) ; 75 - 4% 75 2 (18 [
HyClone 2 & , 4t 5 SV30010) ; — B %t W7 #X
(DMSO, & E Amresco A H , it %5 0231) ; OCT 4L H
5 ( 32 [ Ltipack 22 #] , 4lt 5 202468) ; #h $i7 3 X-100
(bt 38 F 3 B B R AT BR A AL 45 A1009) 5 55 7K
F e 43 ) & (FF 12 L FD NeuroTechnologies 3
Al LS PK-401) 5 5 #UGE (ER Y1 i iR 78 24 fin BH A
BN &)L AL R510-22-10) ; 41 /N B TNF-a 25 1
BT AL A5 45 A B 34> T -1 (Tba- 1) HU AR (3 10 3% 2R
M 4 5 JE [ (TUBB3) it {4 | 28 filh J5 % & 85 11 95
(PSD95) it & ( 3¢ [ Abcam 2% #l , 4t 5 2 5 &
ab157351.ab178847.ab78078.ab76115) ; %¢ 0t —$i
DA 594 .90 i1l *E bt/ B 488( 3& [H Earthox
N E] S 435 032421 (E032210) ¢
1.3 X #%  1210B1210 & yk % ¥0 H #HL ( &
Thermo Scientific /2 7] ) ; XDS-1B % CO, 5 32 46 (&
. 75 .



29 55 104
202345 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 10
May,2023

PR AL 2 A BR S F ) 5 XTS20/30 B 3% 41 48 £ 1R 41
iR (Ao 28 s AR A BR A | ) s WD-9405B U 2
PR (AL ZT AN — AL 28T ) s BX41 AL IE B 9% Wi (|
A Olympus 2 7 ) ; 68505 HY i & 37 4K 5 A7 (IR B
Fi IR B A BR A FDD .
2 FHik
2.1 SRR %
2.1.1 SNLEER P ShWdE v JJLR)E 4% 1
TE 1 B CA3 X 1 7 4t CaMK 11 J3 3l + 4 4 1Y
CAMK Il dTomato AAV i #5958 2 L, 2 4 JF 44
AN LS B 2 25 L (SNL) A . D) S U 47 <
PRI S, e B SR [ 13 09 J7 08 22 ) LS F A 42
RERIFH T ARG LN R R, 5 A K
VR, B R0 RS, HhEFARA
(Sham 41 ) (L2 #8 LS S AL HL M 2. /DR ISR
W2 HAT sk 2, F Von Frey 722 #6300 /)N ERAL A I/ 4,
b /N BRUZE 2 50% 4 2 B, AR 40 SCRR L 14 ] ) B it
B A5 Ty o N TR A T 1 /0N R B ML B R
4y 0 SNL 4 .DHA 4,540 3 2, 55 % Sham 41 3 2,
o H il 0.5% & H LT 4k K 8 (CMC-Na) % i
25 NS/ L9 LBl A R, 2%
SCHR L 15 ] B PR A 20 i 03 7S 56, 15 & DHA 259 it it
WS 16 mg-kg', 55y B 25 S 4 DHA 558019 1.7
5 A5 i, 4 /N BUMR B A L 10 mL - kg 14 (R FRL
B ,Sham 41 .DHA 41 /) B H % £ 1 0.5% CMC-
Na, & H 425 20, A G 12 he
2.1.2 TNF-a ¥ DL BRI H & fEIFURTE
SFEHT 1A SR SR 24 W kA T E R L X
Jo 1.6 mm, P45 2 mm, ) 2.1 mm i, )5
A3 AT 3% /N B AL PR R i B R R . KRR
LR AT O 0 /N R AL o S WAL, 1S T d
3% TNF-a 19 T AF W 88 55 0 B2 383 K /9 3 i 45
EFEES . BAS /AN 19 0 H B 2
M, S % Sk (15 ] K MR8 4] i ) i i, iR
DHA fi . *f . % 7] % (DHA-L .DHA-M ., DHA-H) 4}
54 4.8.16 mg-kg", #t 5 o0 B 24 4 4l DHA 0.4,
0.8. 1.7 fi5 % %050 & , Horp DHA FH % 2 PGB 7l & W
25 mg-kg', J& PGB Il PR 1A J7 NP 1Y 1A% 55 24050 5 .
W T T rp 34 22 7 B TNF-a 09/ BU B HL S 7 36
2247 TNF-a i D i 22 1 41 41 .DHA-L 41 . DHA-M
41 .DHA-H4l .PGB4L ;#3414 H , 7% Sham41 4 H,
24 W #2807 dAE/N B 5 X 5 24646 ) TNF-a
B IFER TR 14 d N FARTE - AT £ 45
24, 75 Sham 41 45 7 SF R B A FRER K

. 76 .

2.2 2R A A

22,1 JRAR/NE BT A B SR Ak 12 BB AR /N R
MM SR B A E T efliiih. E 14d
J&i , F Lipofectamine 2000 % 0.8 wg g fth 14 56 £ {1 7%
Jt 4 1 (EGFP) (19 JB kL 5% YL B 40 JR IR G4 , 24 h
S B AL T T2 B /N S BT A ML K 12 000 remin 2
L5 min(B 0245 8.33 cm, TR, FB % - 5 09 ¥
FEBEES 55 b A0 M R 110 AN . /N I R 4
il Toa-1 4 0, LU 08 53 5 1 /N e S 4l i 4l .
A3 B AN BT A i 5 % A /A & A 1 mmol- L
AR MA 2 pmol- L' DHA Y55 37 35— H ,6 h
J& A 200 pmol- L™ H 2R , Ho Ay 41 45 7 S R LY
W2 45 2% vP ¥ (PBS) , JF FE 0% & 40 min,

2.2.2 U 5 R A SR BE A 2 o0 A B IO i
JRACH 2 TT -/ e o 40 i AR S 5 UM 42 18 d /R
BRI I SRR #2800, 7E PBS HP A ) K G T 5, O T
iy B 2Tt IR AR T b 2 T E T 24 FL AR
TR B R b A BV B 1< 10* S AL 5 85 R AR /DN
JIE 5 240 it 7 2 ) 2.2, 05 J5 o R AR T S 200 5
A 1 mmol- L% Z MR 5L 55K T PBS (85 7R L B
30 min, #R J& 5 HHT R UF 00 AR /N B S5 40 i — R
B 6 h, A A/ANIA 0.5/1/2 wmol- L' DHA .
2.2.3 /NI AN M 5 R RIS AR B OT -/
i /0o e S T 0 A N | T |
220 W, ¥ B AR B A S E AN
1 mmol- L' % & R 1Y 15 32 2L WE & 30 min, A &0 AL
12 000 r min” & > 5 min, F§ & /A & 2 wmol-L"
DHA Hi B AR MA R S &0, iR E
6 ho BRJT B H SR VS 3] e 85 5% 1 il I p & T Ml
AN B BT AR B, AR 2 4G T AR B PBS, TR E
40 min,

2.3 il Oy ik

2301 RREDOLIE MBI 45 R fe A 2 T AR B
W26 KA A 0 VK R U0 2 27T PBS H b gk
3¥K;0.5% A9 BSAT %} [4] 30 min, DAPI 4 (% ,PBST 2%
PRI VR 3 0 W B L AE SV 1000 YOG S R 4k
AR TR WLEL (LR 200 wm) S5 20 BT, 3l 0 B A
R Y1 R v 218 5 O Bt DL i AT B 4 s TR g
P22 T ] £5 12 A B B8

232 mRERGL A W58 B CALFI CA3 X 41 il
HERMEITTIEA  H255 19 K5 UM RO 5 4 41
HEAT 1 IR 5 e 0 A BR S 2R AT R R B
@, YIRS R 180 wm SR A, 7E SV 1000 11 3#0
HREDMBET AN ZHM W (B A 2K pm,



529 &5 10 1
202345 H

HESSEFFFHRE
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 10
May,2023

He %1 ] 50 wm) , i1 Photoshop & FF , 3+ H1 Neuro J
(Image J (&4 4 ) #1 Sholl 43 #7 , 48 i1 & CA1 FI
CA3 X HE B 2 50 28 1 B K S H A S %

2.3.3  RIETOGIE L AR /N A [ E /N
JB2 J5 4 M, T PBS H Uk 3 YK 5 0.5% BSAT H &} 4]
30 min, DAPT 4 (7, PBST 2% vh ¥ 15 Uk 3 3 , 0% A &t
L 7E SV1000 O 3 28 A8 I i SR (20 wm) 5
A3 AT, W EE A0 M T 25 R S8 T 20 A A i AL

2.3.4 RSO IEHT ILEE R AR M T b 0T -/ I
Jo M 55 35 A ZR /0N e 0 AN L RS R O T /N IR R
40, i T PBS Rk 37K, 0.5% BSAT £ 4] 30 min,
— B0 F S bt Iba-1(1:200) , 4 °CiF % ; PBST £ o
WIHVE 3, Y PR 594(1:200) % F 1 h,DAPI
Jufs ,PBST 2 vh W WG U 3 3 , W i VB R L 1E
SV 1000 (1 #0OG H 5R£8 10 i3 B T W46 (200 wm) J5 43
BT EGFP-Iba-1 FH 4 /)N 58 5t 41 Jf i T 25

2.3.5 P DOG TR o T B JRAR I T b 2 o0 -/ I
T A6 B % A ZR U D 28 0 24 1k DL K mT B A
oL MLt T PBS H %k 31K ,0.5% BSAT
B P41 30 min, —$0 9 F /D AT TUBB3(1:600) ,4 °C

Sham

SNL

DHA

£ :A.HP;B.Fre;C. ACC;D.Nac; E.BLA

if % s PBST 2% ol W 7 ¥k 3 i, — U 75 % 8 4t
PSD95(1:400),4 °Cid % ; PBST ZZ wh i i Ve 3 1 , —
LY i 594(1:200) Mt B/ BL 488 (1:400) 7
H 1 h,DAPI Yt , PBST 2% i 75 U6 7 3 3l , W% 4
R, 7E SV1000 BOE I R A B T W 44(20 pm)
J5 43 M PSD95-TUBB3 [HYEMG S ot L 25 .

2.4 Gl 0 R Image J 3K 0F Ak BEE R,
Graphpad Prism 8 2 X B4l #E 47 48 1143 #r , 4 1] b
5K B K 5 22 40 M1 (One-way ANOVA) , fIT A %X
P X + s %8, P<0.05 N R BAGH %8 X,
3 &8

3.1 XF SNL /N EUE Dy dp 2 3 5 5200 55 Sham 41
Lt 4, SNL 41 i {k B& #% (Nac) fil 45 1= #% (BLA) H
dTomato FH M # 28 o0 & 3% [ F+ (P<0.01) ; 1M 7 & i
J¢ 5t (Fre) (Rij #0747 [l (ACC)  FlifE & (HP)CAL X
dTomato PH P # £ 7€ W 3 T F# (P<0.01) . 7 DHA
20, 5 SNL 41 L #¢ , Fre LACC .HP 1 dTomato FH 1
P 22 7t % 15 £ (P<0.01) , BLA \Nac H' dTomato [
PEM T i WD, 2255 BA S 3 L (P<0.01),
W,

1 DHAXI SNL/NRIEDHZHE I (%56, x20)

Fig. 1 Effect of DHA on hippocampal neuroprojection in SNL mice (IF,*x20)
*1 DHAXSNL/NREDHERSGFHIM (x£5,71=3)

Table 1 Effect of DHA on hippocampal neuroprojection in SNL mice (x+s,n=3)

20 51 4 /mg - kg HP Frc ACC Nac BLA
Sham 41 11.33+£2.08 12.00+1.00 15.67+0.58 4.00+1.00 4.33+1.15
SNL 41 2.33+1.53" 5.00+1.73" 6.00+2.65" 13.00£1.00" 15.33£1.53"
DHA 4 16 10.33+2.08% 11.67+1.53% 14.00£2.65% 4.33+0.58” 5.33+0.58%

¥ : 5 Sham 4 F % V' P<0.01; 5 SNL 4 %8 2 P<0.01
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2 DHAX TNF-o EZES/MNRIBD P CALTN CA3 SR Z T H 00

Fig. 2 Effect of DHA on TNF-«a continuous injection of CA1 and CA3 vertebral neurons in hippocampus

X2 DHAX TNF-aZELZES/NRIED R CA1F CA3IHEMABZTHZM (X£5,n=3)

Table 2 Effect of DHA on TNF-a continuous injection of CA1 and CA3 vertebral neurons in hippocampus (x+s,n=3)

pwm

. 4 CAL M2 e 28 K B CA3 £ oM 28 MK
/mg kg T M T H TR

Sham £ 770.0+184.3 697.0+151.1 484.8+117.9 616.2+171.0
TNF-o ¥ B 3% 22 11 S B 100 2 401.3+77.1" 350.1+103.8" 207.2+53.1" 395.4+85.6"
DHA-H £ 16 792.1+169.2%% 778.7+159.0>% 506.8+153.8" 563.0+136.3Y
DHA-M 4] 8 571.5£108.7% 579.4+234.0% 452.6+100.5% 497.9497.2%
DHA-L 41 4 462.4+131.4% 391.0+167.4% 427.8+131.3 373.9£140.7%
PGB 41 25 407.3+135.4 310.0£107.5 337.84102.7 279.3498.8

¥ : 5 Sham 41 K4, TNF-o ¥E B ¥4 2% VE 54 85 78 240 VP<0.01; 5 TNF-o 1 5 3% 2 1 55 46 8 41 1 %582 P<0.05, P P<0.01; 5 DHA-M 41 1

Y P<0.01

3.3 XF I AR /N e o A M M AR S s A L
B, H R 4R A4S TR 4 0 I A K AR 40 i
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20 oA, H AR+ R A A0 e M A T AR S T
(P<0.01); 54 2 FR 41 L #% , 4% 2 FR +DHA 21 24 Jfd Jfd
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WA YL B AR C. A AR ;D H &R+ A AR AL E. A &R +DHA 41 F. H & R+ & R +DHA 41
B3 DHAXRK/NKRERAEBENHIE (FEE5OE, x100)
Fig. 3 Effect of DHA on primary microglia (IF,*100)
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Table 3 Effect of DHA on primary microglia (x+s,n=3)

21 5 W /mol- L™ 4 g A 1 B /pum®
Sk 72.43+40.15
H- 4 e 4 182.64+98.58"
wAEMmUA 280.79+105.17"
HaE A E R 387.19+181.74%
A R+DHA 41 2 76.05+41.57%
HaEf+4 % R +DHA 4l 2 149.76+49.64*%

e H A HA RV P<0.01; 5 H &M A P P<0.01; 58 %
M2 41 b4V P<0.01; S H AR+ AW A 5 YP<0.01; 548 &
fR+DHA 41 H. % > P<0.05

JRAC/INBE BT A A S 5 s A A, R AR A
éﬂ%ﬂ@ﬂﬁémﬁ» e AT AR 2 T (P<0.01) 5 5 4%

AMRA L, 5 AR +DHA-L . A 4 R +DHA-M . &8
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B FH RN (P<0.01); 54 A MR+DHA-L 4 L, 7+ &
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72 W2 +DHA-M 41 #5245 24 R +DHA-H 20 41 i iy
P AR AR, 25 5 B gi it 2 2 L (P<0.05) .
UL 4 4.
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E4 DHAMBESERMET-/MNKRAMLEFRERZRFER/NMNLRAREBZIE (FRIEDE,*x100)

Fig. 4 [Effect of DHA on microglia in hippocampal primary neuron-microglia co-culture systems (IF,x100)
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Table 4 Effect of DHA on microglia in hippocampal primary

neuron-microglia co-culture systems (x+s,n=3)

4153 e /umol - L7 IR NP AT
s 105.44+42 .49
BRBA 207.75+28.57"
A& M+DHA-L 20 0.5 142.90+43.63”
A& R+DHA-M 4 1 111.85+24.81%Y
A& M +DHA-H 21 2 89.42+26.46>"

WS HA R P<0.01; 58 ERA K VP<0.01; 58K
R +DHA-L 41 %% ¥ P<0.05; 5 4 4R +DHA-M 41 %8+ P<0.05
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Fig. 5 Effect of DHA on hippocampal primary neurons in hippocampal primary neuron-microglial co-culture system (IF,x100)
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x5 DHAWMBIRER#HET-NMNRAAREEFRERFBIRAMETHZM (F+s,n=3)

Table 5 Effect of DHA on hippocampal primary neurons in hippocampal primary neuron-microglial co-culture system (x+s,n=3)

41 51 W /umol- L™ WA SN HETIES ) TR 5 Ve TR T
2 H4 2.76+1.49 15.30+8.72 1.62+0.88 4.19+2.63
TR AR /N I 20 i+ AR 4L 12.89+4.49" 62.49+33.38" 6.45+3.50" 18.16+13.09"
17 A SRR/ 5T A At 21 2.71+1.42 13.11£8.09 2.15+1.42 2.79+1.51
T AR SRR /I e S5 40 i+ S R Al 2.16+1.47% 14.36+11.03> 2.61+1.71% 4.28+3.43Y
AR SRR/ B 41 i+ DHA 21 2 1.81+0.72 10.73+7.13 1.59+0.89 2.81+1.85
T AR AR /N JBE S5 40 B+ T 44 12+ DHA 41 2 9.81+5.74%% 60.14+54.10%% 6.41+4.24>% 17.73+10.72%%

TE: 52 AL VP<0.01 ;5 #5 BL /N B 5 40 i+ H 20 MR 41 48 2 P<0.011 5 5 % AR JELAR /N I B 40 i+ H e 41 e P<0.01 5 5 15 AR JFAR

JINJEE I 40 M+ DHA 21 [L %5+ P<0.01
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