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AR R T8 7 TR LAY 2 M ke A fi o R 2 Y
e R A28 B st 40 Bl fn HIF — 1o 2 Bel =2 KT8y 8 v

EZR 2 R A
BT ERE TR 127 462000

WE B0 3R E RS T A LAY St B o b s o RG(ALS) & 69 16 R 2R B 3T 91 ) Ak,
L5 FHF - la(HIF - 1a) B #R & iE —2(Bel -2) K-F W Hwm, F ik 5 BEAEED F xR T
TP ER 2022 F 6 A—2024 6 A4 6 90 ) SR FLAL ALS B % o 4 x40 45 4] (F LT 2505
I7 ) Fa LI LR 45 4] (fE 3¢ BE4E HR Bl B BR A LR k) | PRAR AT RO B LG SR ST 2, P B AEE AR S iR R
T RN R F A A IR T AR BB R A SR IR A RCE S 91.11% (41/45) , &
T AT BELAEY 75.56% (34/45) , 2 F A %t FE L (P <0.05) ;387 & k)G KRB | B AAY HAHEH 5
BeH Ik i BAC B Ae Bel =2 KF3H & T (P<0.05), AR5 T B4 (P <0.05,P<0.01),
WA A EEE (S Kn) A2 h vEE4 R FEE FERA HIF -la 4 4%4
BT T B AT(P <0.05) , IR LAAK T 2 BLE (P <0.01) ; LR B R W & A Fafib ) £ &

Gt FEL(P>0.05), £k AIS B R AACH G G I7 B A 8569 16 R I7 2L, 7T M 42 & 54 R A I
KA BACR R R | B & i R R S AR B 4% HIF — Lo A= Bel -2 RAARF  ZAMK S,
I ARk A PR AR E KA FFET - la

thE 4= .R255.2 X ERFRISAD: A
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J AN TEE Al 75 1 7 R KA A 2 MU B
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WY B RAESI R RS, S TR R I £ 2
BC AT AT 28 PR RIA N 2 24, o AT I VR 266 2 AR 3 S
ERIEIATIRE , 7RO 108 PN B2 240 i A48 B vl 35 I 9 it
Ay T EAA B AE AR R AR AR T B -
la(HIF - 1a) B KEAHAE -2 (Bel -2) J& Bl AIS
it 0L A 3 7 D B A B 3, I T TR Bk AR A B
REE L ARG S v s 16 I I B P U R R e
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H B B8 26 T BRI R TT ALS I RS 7 R Bt
AREL HIF — Lo F1 Bel -2 b R52m , LUSA I R
TRAIIE AIS 6T L, AR YT I R Bt sh ik gevh =
SER FEW AR BT 7 1) BAGUE SCHE
1 &BER5HE
11—kt

VEEUR R T B B 2022 4F 6 H—2024 4E 6 H ik

IR BPEHIERE Y AIS U R I N HEbR 1, 9
AR 90 1], 4% RE B AL 71053 % BRAH 45 91 (5
FAPGLIG97 ) FILEELH 45 f51] (70 XF BRZH BE ARG Uk
PRIELE ) 5T 01 18] T 6 7% s 191, 7 2 — R Rk X6
2R IG 2 FE (P >0.05) , AR otk W 1,
ABIFGE L ARAT IR T B2 B 4G B 22 D1 S5t o (B Bt
5:20220620 -01)

x1 FAEBRFEMER AIS BE—RERILE

5 B plbGen/® REGee0/h PEBEERRG £ /o’ PE bl
EREB mob ot e

XTHEZ 45 32 13 54.87 £7.31 8.64 +1.58 4.29 £1.37 24 9 8 4
WK 45 34 11 55.24 £8.14 8.95+1.76 4.63 £1.48 25 7 7 6

X/t 18 0.227 0.227 0.879 1.131 0.737

PiA 0.634 0. 821 0.382 0.261 0. 865

1.2 ZWibriE BT B Bt B EEAN RN S 1 AL @ H T
1.2.1 PYERiZWibsifE T D PR 5 A 7 A DA I 52 0 25 SR 3

Il RIS WA (P bk i M i 25 23 46
2018) "M AIS 2 WikR e, D% B[] py i B R
UIReRts 15 5 Fehs AR | BRI R IR 5
QZFAGF R AT UESE B TR AL, I RS R AT 5 S
KA 22 T RE B ; 0 RS A HE R O PR PR M 2E D 2tk
e LA Al i 8 15 P
1.2.2 HEZWiRE

FEACPBENRLE (B 4 MO )™ A L 45 B
TR PEFIE T ALS 127, F25E J k5 AR
R UHIEA W MR B, OOE 8 & & I Ik 4
WA
1.3 A HEBR 5T bR
1.3.1 W AFRHE

OHPGEIZKIFF S ALS K g H 12 Wb v
H;QFM =18 JHY H A H IR EMH, KWEHE <
24 h; @TIHEIBITIRAE AT & IR IRYT # @il
1 JE N TC B 25 0 IR FH 5 2 s B R 3 s KR A he A
FERNE  IFEEAE R E B @4 iR TE A
HITIREIEH & .

1.3.2  HEBRbRiE

OB I I A AR FE 5% H 101 5 @A I N
MG s H Al 5 i 0 R ) SRR PR A DA I I
B S T LA A M AR SO M M s DA I R
RGP NI R GBI ; OB IR ; @4
R SR LTI 2 s DG RS w8 s 5l BE A2 A2 AE 10
EIL//puR: G
1.3.3 gt is 5 b 3

Joa 5 P Al . O FATIR Y ; @ R AE R 2 ; Biak

I IO 75 A B 6 RS b b AR TR R R
JCSERVIAIT BB, PEAL HETE 78 st B Ifid skl
I8 7% 9oa B G ERL A T B
1.4 RSP R

JITA BB YT LA UM | il A5 3L Atk o i 8 4
BT, BB 2 TEAUAR RO K A PG A e

Xt BEEH R FH 8 BLPE 259897, 45T 100 mg Fi] &) PTAK
Fares e (B VE T pE AR A 25 4 BR ST AR 8 /A 7 [l 24
T H20054944 ; B 50 mg) £ H1 AR, 1 W/ d; BE R
257 20 mg FUFBAABTT 45 5 (LA T3 U [ B i 25 A BR
NV P 24 v 5 H20213827 ; MLKE 10 mg) H AR,
1 R/ 4577 30 mg HGRHLAS 1 S (75 R4 1T K il 25
ety A1 R & AR 7=, B 25 M H20070051 5 #E A%
10 mL: 15 mg) HIEA 100 mL 11 ZZBHME 25 A5 FR 2 7]
AT 0. 9% FALENE SR (21 H20013310 5 1L
}%:100 mL: 0.9 g) # kit 3,30 min N 58,2 W/d,
FEERYT 14 d.

NRERZH e % R ZH BE Atk L i R VA% 38 45 1R T, 4
T (X I NS 30 o, /AL ST WA 20 ¢,
BB S04 15 o, 0 Hb e KR Bk 204k AR
B ATEH JEEFNE & 10 g, HE 6 g) , HKRIE
0.5 h, JIN/KiZid 241 2 em KA BB, SCKATE S ~
10 min, B 4571 200 mL, RFES, B H 157,47 d
1 AR SRS 2 TR
1.5 WERFE R K7 R0 br it
1.5.1 IGRITARL

TIRITEE AU R B R 22 [ [ S AR 58 e A
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B (NIHSS) '™ HEAT PR A, Horh Jo sk 3F 4 B A <
18% SR ARG ; AR AP Rk =18% H. <45% ,IE
A PGS ; BRI =45% H <90% , R
T A AL TR BRI =90% | SE R IEA TG 2K
BIT A RE(% ) = (FEAZAHIEL + DA% + A
RAIEL) /S BIEL x 100%
1.5.2 PEIEERS

FIRTT AT BIGTT S5 95 Uk H AR (P 258 25 1 TR
WFFE T IR U I AR RA R Z T R
B H BB G RE 5 AAERIEF TR, BSRE AR
B3503R4 ANEED, 15 0.2 4.6 43 FHEE 6 435
4 53 R 2 A3 JOREAR .0 43 I T E AR ST 2
IEAE,
1.5.3 IR

TR AT BRI T S5 AR W H I 5T X 4 4 o
FHEE [ W VI(HS) ARI(LS) ] 214k %5 (M 5 ( FIB) A ifi.
HRE (PV) KF
1.5.4 S840 R B HA A= AL 8 AR K S

FIRITHT BRI T S5 A I H I I 5% %) 52 6 4R
EWEALEE (SOD) (N 8 (MDA ) 43 bk H kit 4k
Y ( CSH - Px) (HIF — 1o il Bel =2 7K,
1.5.5 RNRERMEAER

SR IR A B FE O sE S ShEm= T
2R B Wil SO SN B ROV R AR L

Bt Tk
K H SPSS 27. 0 Geit 844 o Bkt , 11800 kk R
LB % ) 13w, RIU® Kl ; it oS Shapiro —
Wilk 3 J ISP A R 55, ANAF G IE A4 Ai i il
ALY 3SR M (Pys , P ) 13278 FF G IEZS
PR AR (2 £5) R AT ¢ K050, P <0.05 HER
BASE L,

1.6

2 #R
2.1 IR He
M LHIGYT A BCR R X IR, 2R A ST

BEX(P<0.05), %2,
=2 TABRGEMREE AIS BE GRS (5])

40 Bl Bk B ARk R BARCEIN(%) ]
XfHAZH 45 5 16 13 11 34(75.56)
WML 45 17 18 6 4 41(91.11)
X 18 3.920
PAi 0.048

2.2 HEEUEERSRT

HRITHT, A BRI (S =) A EER F1E
BRI SR FE IR LIS (P >0.05) G745
FG UK H P2 v B A B o3 45 4 BE Ve IR TR YT
HI(P<0.05), H WL T XA (P <0.05,P <
0.01), %3,

*3 WARMREER AIS BEREIERBRS I (5)

g s JEARIBRA (% 5) RIZSI[M(Pys ,Py5) ] AEER(x+s)
TRITHT IBITEERIEIH IRITHI RITHRE IR H IRITHT IBITEERIEIH
XA 45 4.38+1.26 2.46 £0.72* 5.000(4.00,6.00)  2.000(2.00,3.00) * 4.79 +1.25 2.38+0.62"
MM 45 4.51+£1.32 2.05+0.64* 5.000(3.50,6.00)  2.000(2.00,2.00) * 4.82+1.29 1.95+0.56"
v/ Z 18 0.478 2.855 -0.410 -2.945 0.112 3.453
P1H 0.634 0.005 0.682 0.003 0.911 0.001
131 1% SEAER (xxs) B ARE[M(Pys,Prs) ]
TRITHT RITA SR H IRYTHT RITA SR H
Xf B 45 4.65+1.37 2.19+0.56* 5.000(4.00,6.00) 2.000(2.00,3.00) *
MR 45 4.72 £1.41 1.88 £0.48" 5.000(4.00,5.50) 2.000(2.00,2.00) *
t/Z {8 0.239 2.820 -0.294 -2.427
P1E 0.812 0.006 0.769 0.015

. SARYIBITAT S, * P <0.05,
2.3 MR ZEXT
YRJTRT, WiZH HS LS PV # FIB /KXt 2 %G
Gt E (P >0.05) JRIT 4 R UE R B, PR I

AR E B ARBR A ECFIRITRT (P <0.05) , HEE
T XHEZH (P <0.05,P <0.01) , L35 4,
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R4 THEBRERD AIS 2EMERTFIERITE

aE B HS(x +s)/(mPa+s) LS(x £s)/(mPa-s) PV[ M(P,5,P;5) ]/ (mPa-s) FIB(x £5)/(g/L)
WITHT  WTASURIH AT TSR KH g WIRSHURKH AT TSR KH
XFHRZ 45 6.78 +1.64 4.96+1.25" 10.08 £2.51 5.48+1.52* 6.440(5.30,7.60) 5.300" (4.20,6.00) 5.78 +1.43 3.67+0.92*
WEE 45 6.92£1.71 4.05+1.19" 9.89 +2.43 4.67+1.46" 6.520(5.60,7.70) 4.100" (3.40,5.30) 5.59+1.37 3.14 +0.87"
/718 0.396 3.537 0.365 2.578 -0.811 -3.054 0.644 2.808
PiH 0.693 0.001 0.716 0.012 0.417 0.002 0.522 0.006
SRR, * P <0.05,
2.4 SRR ORI A: A AR BR KX H FIRITHT(P <0.05) , HILERL & R4 (P <0.05,
JAYTHT, i4l SDO MDA .CSH - Px HIF - la Bl P <0.01) ,MDA F1 HIF — 1o 7K EHE TIAIFET (P <
Bel -2 JKEXT 22 R G4 E (P >0.05) 7697 0.05), H SRR T XL (P <0.01) , L3R5,

SRS A, WiZH SOD  CSH - Px il Bel =2 /K375

x5 FARFEER AIS BE SN &L iErRk Xt

mnl SOD(x +5)/(U/L) MDA (x +5)/( wmol/L) CSH - Px[ M( P, ,P,5) 1/ (1U/mL)
I RIS IR H I RIF SRR H TRITHT RIT AR IR H
IR 45 34.27 £4.65  45.4425.73* 4.96 +1.26 2.87+0.75*  51.450(47.80,55.60) 70.670(62.90,75.90) *
WMEL] 45 33.85+4.57  49.6225.94" 5.21+1.34 2.32£0.67*  52.370(47.90,56.90) 73.810(69.50,81.60) *
A 0.432 3.316 0.912 3.669 -0.569 -2.812
Pl 0.667 0.001 0.364 <0.001 0.569 0.005
a5 _— HIF - 1o (% +5)/(pg/mL) Bel -2(x +5)/(ng/mL )
YT BRI R E I H IRITRT RIT AR IR H
it HE 21 45 956.47 +132.68 1675.31 £273.52 " 12.18 £2.19 19.95 £2.58*
bk 2t 45 969.53 +141.27 1497.08 +265.21 * 11.87 +2.03 21.35+2.71"
AL 0.452 3.138 0.696 2.510
P Al 0.652 0.002 0.488 0.014
S ARGEITATILEL, * P <0.05,
2.5 AR RN SE UG , B R B 0] JE A PRRBBE 1 ALS

P A BN KAERM I, ZRIEE TR X
(P>0.05),W%6,
F6 FHAKFERE AIS BERARRNEEEITLE(F))

sl szé H il E?IJJ‘ﬁE x AR RIE KA
z) RN S [B1(%)]
XTHRL 45 2 2 1 1 6(13.33)
WEEH 45 2 1 0 1 4(8.89)
X fE 0.450
P 0.502
3 g

AIS Z R TRAFFHAR AR K FERE A 1 22184k m
RN A 36 7 SR AR | AIS B 0 2 B 3 Ko % HL
AW TR, ORI IS 1 4 R SE R A Bk % ]
ik 14% 1 33% , & B ED S 2 RS B S
BRI ATS R R R A =
RIIRZE , HEINAERIE N A | IR BE i AT Bz 46 BH

B Z R BAERHA BRI i H 2 A A8 P st
Sy EURMANAS , AR BUE , BHIFE 2 2% | DRt T R B
WIRT IR LA IRYT I %8, Mt ALS [ I
IRIFRL, M R WG @B

BEAERFSE Y B, LI 25 Bk L1455 h
FL2G AR AR A 7, 22 25 0 ) 7 15 53 8 B 24 73 1L
KL FRA AL A IR , &7 2076 4% LA Bh 25 i A7 8 &
T I AT DI ) NS0 I 3 45 A =2 5, 7R 4R T
AIS BEVRITRCR B I R AR R 7 A i, A
WFFE 45 R B LAY A AR X IR, A
JRAR RELZ ) 0 BRI R A BN R A Y
JE R BEUEERE A PR F X HR AL (P < 0. 05) , S 4%
WIRIT AIS BEE I R .3, T A RO A% B e
SR, 5 FARBER A AR L, BB A A T Y
M 408 )1 2585 o vk 2 0 il e e, B 67
TE 4 RIS I 2 30 TR H R IE , T i #ib i F
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IR Z WA IR 2 TR LR
Z oKl A8 shlp MHEGE SR A R 2y
B I B LOAE R I R A2 H
Mgy, Hrh kS 2048 NS MSBBRANZ, BB
WY T MAIR 2 T 5 8 pE U R 28 S5 AN RH s H
T K isEpEFERR R, A0 B YA R R,
Bl fER XG4 T RO S MR 2 G IR A A
e Fihre Y A7 ST I AR Il B S e i e
[EL=E Dl O SRR s N L B W ]
MIAZ A AR BRIE I Z . 1M Sun 2520 A
K MGE R ZEAE N — R 2 R 259, 7 38 5 B A4
3 1 H DR P 4 T IO S A B i RN, AT R
AR S a0 i 2 2t SRR R e i R AN AE AR, AR
TF 58 WS 2H AR MR 7 7 55 5 L VG 25767 SERl_E IR A I
PRI, TS A BB A R U IMRAE IR , R M A2
TE 1 JRIGE P T s 98 2 i 7K e R 28 S 2 I8, 344 55 11 7
ifie, PEMIHGE AIS B IGATER , SRR THIG RS TRL

RITE G UCH | WEL 4] HS LS PV I FIB /K1
PR FRHRAL(P <0.01) | 50 4 HAE P 1T AIS
MR A 77 T AT R o 10 20 ik sk A A Ak
R AR e T 1 ATS f 32 95 IR, 1 1 v 26 44 2 A
MR AR RS AIS 2 A T e 1 Joe (1) S B TR 22
ALS T S0P 173 1 ] s o] P i )= 358 8 RE S I, AR E A
JEBE T S Bt A B e IR s A R 22 IR
FEUESE' )BT E] VC A B v R T R o 40 ) 26 4R A
I 11 AN e Rl 11 A o o B = S 2 311 )
BTFE AR T T 00386 3 0 6 0 P56 0 IR AR A 820 E
[ P2 S 28 U1 8 IR ] 527K P 0 00 2657 P4 B R R 2R
VAR I A P B2 R Sy A LA PN R TR, BRACZY
HAE R SR gT B 200 T m g A 1 3
FRELy ke 48, Xty AR R G, Hpr R LTI e
00 240 B A1 -3 B R, DR ML A PN R 483 A I AR AR
EHBEYE KR UK IE R R SIS, Hh e A AL
J 3 Hb el | RS ot A 24 R ek ke al A8 4 il
AINHR ZRAE B IV 80 08 B -7 1k il AR B £T 46 T 41
AR AN Z )1 Bk B 2 B/ MR S A AL
VEFH T W] 52 e i 20 23 v B e o 224 AR
JES 8 D) ] A A M P B 2R B AR A 4 A B 410
Tl S E S, A ATLAAS (2 B RS B S 0 T B i 4 ik
DR IR RIS 5 | & (R B A b, A IF 58 IR 41 R
FHVE 25 B ARSI R IR TR Y7 7 8, R A% 38 1o i) =)
DCAAFIBATHE A T T 42 i A 7K1 il ot/ SR 4 | i
B ARG I B BSAREE AT B3 [ 42 F i
PSR/ N LA a0 YA B, AR AR O VR 0 O i A

REC P14 10 3578 BEL 3 R B 38 A YR 74 B, A B B L YR A
I BT M8 i A 1 B U A K

IRITEE R H , MEL4] SOD ,CSH - Px Al Bel -2
KT X B2, MDA Al HIF — 1o 7K SR T B 20
(P<0.05,P <0.01), %KAM 47 TR AIS B#H A
AR B N, P8 HIF — 1o A1 Bel =2 FIhKF, AIS
i #e 22 y Re 40 P 5 S0k g R 1 %% YDA G, SOD
5 MDA 435346 APt A AL B AR o i S Ak 2 7=, HE
K725 Ak T ity 2 Bl 240 RS K 240 i R 45 4 4L Ah At 4
JERE R T HIF — 1o 5 Bel =2 230 B2 R IR &
AR SR I R UR TR A, A A A 40 oA
T MeRE A A R E EEAE A, AR
AN HIF — Lo PR 4J AS [7] i 2 28 e i 0 ke 40 2 9
P R e ak , HoAE 3% B i i E0CPRZS T mT e g sh—
AR A il A5 R 3R 8 R HE R 4 T, R e i i 4
DRAS I AT I Sl i T 3 PR SR 3k T bR v o dife 4G Bkt 40
Ji s Bel — 2000 ] 38 1 i S AL AL TG /0N s o 4 e, 9
RPN 5 - T B R e A AT, AR
WFFE R B 0 A L0 46 B A B P B R 2K A 2 i
PR AR S3 1 38 3 0 ) A RN S N i AR UK
TR N PSR IR 2R 40 16 M, DR 37 0 28 00 0820 PR 4 g
HET5 L Y Ja B A AE 163 45 RN 4k & 9 0 2R 5 5
S | R A I T A3 TR R A S
FRIVEF AL A DX it YA I, 90 [ ph S 40, el i st 1
SRR G B 105 )5 AR A SN, SRR 5 PE 2 5 0%
POB L IRIT  MGR P2 SE VU 25 RR 8 S2 fif ALS f8 35 Bk
A543 , 300 6 G P 7 38 s I ) T I, 5 % 998 3 4% 1 L
A, I T B A A A I R TG A T A R
HIF - 1o A1 Bel -2 FRik7K- AT — 5 F4 5 1 5t i 4 e
e o ke 4 P | DA I 2 2 ARG RS S v, £
BRI AH LB, AN IS K, AN R
FNE AT L TC I i 25 5 (P >0.05) , ALS 85 R H
VIR IIRIT I R HA B W& T L]
DML B FERL AR, BT I 2, 25 T V6 25 B | 1%
JEATRR 2 LB HLHI LR T, BERS A S0 ATS BRE T
FEFR I 1T G 38 o 5 e A AR 1 VG 24 74 J3E A
HHSEZGWAS B & A AU

A R B R A 9 B — R I R
BATSFEAERR 23 R BRAE (1) ASBIF 58 AN 328 TR il ol o B2
B 5 I BOTIA Y 90 9] AIS B2 JEITIFST  FEAR 9 A
B /b HSBPRIET R — BB, 7] BE o ot 45 S 5.
AR, JovE A R0GE T HABIER AIS 3 KA TR
IRBEREAR T ; (2) ARWFTEARGY AN AIS B35 19 32 1A Bl
Ui, Ht 7R A I8 5 (3) ABIFFERC (124 J5 71 2 5]
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Clinical Study on the Treatment of Acute Ischaemic Stroke Patients with Phlegm
and Stasis Paralysis Type by Resolving Blood Stasis and Eliminating

Phlegm and its Effect on Peripheral Blood HIF - 1« and Bcl -2 levels
PENG Zhuang, SHEN Xiaozhi, GUAN Zhuojie
Luohe Hospital of Traditional Chinese Medicine, Luohe 462000, China

Abstract Objective: To investigate the clinical effects of Huayu Ditan ( resolving blood stasis and eliminating phlegm)
therapy in treating patients with acute ischemic stroke ( AIS) with phlegm and stasis paralysis obstruction, and the
effects on the levels of hypoxia — inducible factor — 1 alpha ( HIF — 1 alpha) and B — lymphoblastoma =2 (Becl =2) in
the peripheral blood. Methods: Based on the random arrangement table method, 90 cases of phlegm stasis paralysis —
type AIS patients admitted to Luohe Hospital of Traditional Chinese Medicine from June 2022 to June 2024 were divided
into the control group (n =45, conventional western medicine treatment) and the observation group (n =45, combined
with the method of resolving stasis and purging phlegm on the basis of the control group), and assessed and compared
the clinical efficacy, Chinese medicine symptom scores, blood rheology, oxidative stress, and the levels of other
biochemical indicators and the incidence of adverse reactions in both groups. Results; The total effective rate of
treatment in the observation group (91.11% vs. 75.56% ) was higher than that in the control group, and the difference
was statistically significant (P < 0. 05); on the next day after the end of the treatment, the levels of superoxide
dismutase, glutathione peroxidase, and Bel —2 were higher than those before the treatment in the two groups, and the
observation group was higher than that in the control group, and the levels of numbness of the limbs, whole — blood
viscosity [ high cut and low cut], shortness of breath and fatigue, crookedness of the mouth and tongue, plasma
Viscosity, speech allusion, HIF — 1o and fibrinogen water were lower than before treatment on average, and the
observation group was lower than the control group (P <0.05) ; the incidence rate of adverse reactions in the two groups
(13.33% vs. 8.89% ) was compared with each other, and the difference was not statistically significant (P >0.05).
Conclusion; The treatment of AIS patients with the method of resolving blood stasis and eliminating phlegm has high
clinical efficacy, which can reduce patients’ disease symptoms and oxidative stress, and improve haematological rheology
while regulating the expression levels of HIF — 1o and Bel =2, with a high degree of safety.

Key words Huayu Ditan ( Resolving blood stasis and eliminating phlegm) therapy; Acute ischaemic stroke; Whole

blood viscosity ; Hypoxia — inducible factor — 1o
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