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Sterols

cells in flow cytometry
application

immunophenotyping and lymphocyte function

receptor occupancy

‘ pathway biomarker

T

Flow cytometry detects surface and internal antibodies of cells, which has been used in immunophenotyping and lymphocyte function analysis,
receptor occupancy analysis and pathway analysis in the development of drugs for cancers and immune diseases.
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The phosphoric acid has been proved efficient for global deprotection, and ethanol was .
added to precipitate plazomicin in phosphate salt, which could simplify the operation. | :

Using EDCI as a condensation agent, the two-step \:
synthesis of 4 can be achieved a good yield of 87%.
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1 DIPEA as acid-binding agent was used instead of TEAto 1 i KoCOg was used instead of NaOH to reduce
Il avoid the formation of nucleophilic impurities. ! H the formation of hydrolytic impurities. !
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1 Due to the steric effect of the 4-methylbenzenesulfonate group, the ratio of E/Z for compound |
\ 3wasincreased from 3 . 1t0 40 : 1, and the total yield was increased from 43% to 59%. H



This method, without 1,1,2,2-tetrafluoro-2-(1,1,2,2-tetrafluoroethoxy) ethanesulfonyl
fluoride, has mild reaction conditions and simple operation.

o

Epristeride was prepared with an overall yield of 50.9% and a purity of 99.93%.

TDA-1, K,CO,

toluene, 18-crown-6

i The yield was increased to 93% and the production of Z-isomer was effectively reduced (E/Z>4 500 : 1) with
1 tris[2-(2-methoxyethoxy)ethylJamine (TDA-1) as a phase transfer catalyst and crown ether as a catalyst.
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This method enhanced the soluble expression of SAM1 effectively, when small
ubiquitin-related modifier protein(SUNO) was fused atN-teminal of SAM1.

transient

| transfection
o

construction of plasmids
NAD'+ lactate &pyruvatewNADH
Diaphorase

NADH+INT —— NAD'+ forazan (red)

0 10* 10° 10°10"
FITC

cytotoxicity assay using LDH release assay aﬁmg(ﬁfs{\[iﬁg;&sm 9%

spherical crystallization technology

spherical

good fluidity, large bulk density
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extract

~| Cannabis' leaves extract |
methanol

Industrial hemp

Crude cannabidiol
(purity >60%)

crystallization

water-precipitation
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investigation on inhibition

drug-resistant Mycobacterium action and mechanism

tuberculos (DR-MTB)
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Effect of Different Enhancers on Permeation Molecular Simulation of Interaction between Ceramide and Flubiprofen (a),
Amount of Flubiprofen in the Patches o-Terpineol (TER, b) or Lauric Acid Ester of a-Terpineol (TER-C12, ¢)

build acute liver injury model DILI-related liver INCRNA R targ:;lg‘:?: GRS

The data of clinical chemistry analysis and histopathology assessment at 24 h showed that the animal acute liver injury model was
successfully established.

The expression profile of INcRNA in the liver of DILI SD rats suggested that 902 IncRNAs changed more than 2-fold (P<0.05)
compared with the liver of normal SD rats, of which 566 were up-regulated and 336 were down-regulated.

IncRNA target gene (MRNAs) analysis and regulatory pathway analysis showed that mMRNAs mainly participated in the occurrence or

development of DILI by regulating energy homeostasis, oxidoreductase activity, immune system pathways, cytochrome P450 enzyme
activity, cell proliferation and apoptosis.
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feasibility verification of microdialysis in vivo
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TNF-a. TGF-B. MCP-1land GAPDH protein
expression in rats renal

—

Control Model High Does of IGsP

Paederia scandens L.

L

Control Model High Does of 1GsP

IGsP

Compared with the model group, different doses of the IGsP could reduce the serum levels of uric acid (UA), urea nitrogen (BUN) and creatinine (Cre) of rats with
uric acid nephropathy in a time-and dose-dependent manner, and the effect of reducing uric acid in the high dose group was similar to that in the positive control group.
The same dosage of the IGsP could reduce the renal index of rats with uric acid nephropathy and improve the pathological damage of kidneys of the rats.



moutan cortex rehmanniae radix

citri reticulatae indigo naturalis

asari radix et rhizoma
saposhnikoviae radix
Chitong Xiaoyanling Granules

schizonepetae herba angelicae dahuricae radix

total ion chromatorgraphy

gypsum fibrosum glycyrrhizae radix et rhizoma

o
o OH OH
N N N S
] Y - I PN g 0.10-
NS SNASNS OH NN OH HN7 NN A
PN BNTOH R 4

0.08

0.06
sapropterin dihydrochloride (1) L-biopterin (2) 7,8-dihydrobiopterin (3) detected by HPLC
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pterin (4) (65)-5,6,7,8-tetrahydro-L-biopterin (5) 5,6,7,8-tetrahydropterin dihydrochloride (6)

A new mothod was established for determination of sapropterin dihydrochloride (1) and five related substances.

Different solution has different surface
tension, and the last residue volume in the
pipette is also different.
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Progress in the Preparation of Steroid Drug Intermediates by
Microbial Transformation of Sterols

WU Jiequn, XU Shunging, WANG Hong, SU Weike, CHU Xiaohe*
(Collaborative Innovation Center of Yangtze River Delta Region Green Pharmaceuticals, Zhejiang University of Technology, Hangzhou 310014)

ABSTRACT: Steroidal compounds are very important to pharmaceutical preparations and widely used in the
medical field. Steroid drug intermediates are essential for producing these compounds. Therefore, research on the
preparation of steroid drug intermediates has been one of the hot spots in the field of steroid drugs. This article mainly
reviews the research progress of microbial transformation of sterols to prepare steroidal drug intermediates, summarizes
and analyzes the problems with the field of steroidal drug intermediates, and discusses the future development trend.

Key Words: sterol; microbial transformation; steroid drug intermediate
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SRS DR EE RS, T IR 2T RS A
[fAlfk 4-HBC. (3) 7E 3- i -A™- BAEEHIER T,
AD [f] C1-C2 {5 ¥ it 43 %] ADD, ADD i
— D 1E 3- ¥ W -9a- AL A 1E H F CO 47 4% #2
FAGTE R 9- F2 5L -1,4- I — 4% -3,17- - (9-OH-
ADD) . AD tH ] LATE 3- (i -9a- FRALEEIVER T,
CO g2 ALK % 9-OH-AD, 9-OH-AD 7 3- §
i -A'- B S A R CL-C2 A7 i & s s 15 3
9-OH-ADD, 4-HBC 7£ 3- M -A"- Jli &l 11 1)
~, C1-C2 A A Y miMs 15 2 1,4-HBC, 1,4-HBC
1E 3- 0 -9o- FRALEGHIIE A T CO A e 3 HEATE Ak
9,22- —¥pkk -23,24- —[EJH -1,4- —Jd -3- il (9-OH-
1,4-HBC) ; 4-HBC W] LAfE 3- HH{ -9a- F2ALERIT)
EFR, CO Akttt I¥ ik 9-OH-4-HBC, Pt 3-
S -A'- B S EE 0 1E R 9-OH-4-HBC ff) C1-C2 fir
it S E B 45 31 9-OH-1,4-HBC.,  (4) 9-OH-ADD
F19-OH-1,4-HBC 7£ C1 fll C4 fiifg 2 /M, [FIf
CONIAFRHE, TEULZEM T S H AR B Rk
A B RITH, I 3 B E I R SOE A B N CO, F
H,O. Ak, FERA YN 8 BE 0 B i R v — A
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2545 9-OH-ADD F 9-OH-1,4-HBC 25 44 H ] {4 [
/E{;% [5—6]O
3 H s L S ER & A R B R A R AR
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Mo 3 BRERHAS TAEYFEHANE TREEE
VAR AR ) (6 T 1) 2% S5 A [ o o 5 Al 2 0 £
B & il AR UG 12 S AN FE R ThRE AW AT, BT 5T
OB T eI S AR e . 7E b R -
T T AR A T A ) O R DR AT R A R IA B
Xof 55 B R PR ) 8 AR L DR AT S A B b, 4R
BRI A, R 2, IR
A= A
3.1 P SRR i

FIHBA S B S5 M0 B A & 0 (S B i
WA 7= S A R AR H AT B . (H AR
F YRR E U R H fA s, AR
AN $h 8T AL £ B B0 . L) B I R R T
TG AR 7= s R oA TV FEY), s, e
FF DRE R s ACR KA, S R PR i
JB FE R I S B R A TT DAAE PR ) 4% S R b Tl k. R
1508 397 R BT B A o 1 A A 7 ) % R R R IR AT T
4. Perez SHAE HREVE P R RS R 0 BOAT 1, %0
A R A R e AR 21 S 44 R )& AD AT ADD,
W oy AR B R U R AR A £ RS A A B8 A
HRTEIAR, Sy S8 H TR 1 A 7= i) 46 T Ree 1o 174 J e
@ . Aurasorn 5 KRR 2 AN IR 2 L 4R
B R 8 B JEURL A P % 4k i % AD 1 ADD,
FEEM RIS (180£27) AT (31x11.4 mg/L, JEMIE:
k3% 65% *, Pattana 255 i A4 M ALk % AD
FIADD [IHEY) 8 BERIFEAT T 0L, e LR
RS BRI AR R R . IR, f
FHSEHF i AD F1 ADD 7= 5 fe ey, BB Jeh A A
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Tab.1 Newly Discovered Sterol Raw Materials

WA S ELIEY) P BESR
I BOFF A HER AD. ADD 71
DR KRBIRZERUNE IR ZE 20548 AD. ADD  [8]
xstine| SERFI S BT A AD, ADD  [9]

3.2 TERNHLE AT AL

A T A 0 e 0 T ML AR K R
FEREEEM . ZEHERBETEN 03 22 NIRBE i
W TR Z RE A R R R AR I A, I BB
W e R AL RE AT T T (R 2) . Pattana 4%
WEFE 1 A 338 v i 0k 3 1) 13 BRAIZE P e AL £
BEMIRE 1, I 2 R BORT 1 AT LUK A B W e 46 oy

AR Z R S 2] LR BRI, )
Bi#e4k g AD. ADD™'. Alok 25 M\ 64 ¥k i
PEH 1 BRBEME A (S AR 16 A AD [TRZE YD,
G R EA HOELRE S M. Preeti ZE )\ i
Sy B L RRVE R, % A0 R I M ) 1 P £
B2 M5 7= ADD, A LR Tk F] 90% Y,
Priti 258 1 bR& R 18, v SCILAHE B 1) ADD
EPREAL 1. Liu 0k s 1 oS i, ke
[E B 5516 A LA ADD N Ef 5 MR =4, B
J$ |J87 204 [15]

FEAEMREEM KRN EERE. MEME
PR A AR S B B PR R, B 3- $S TR -
9~ FEALREAN 3- (SR -A"- Bt 20N R I A7 7 4 S
SRRHZ R TTER, TR AL R AR, i
I A 2 B A B A T R A5 ) B A 7 S N B T
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Tab.2 Advances in Screening of Microbial Strains
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Tab.3 Advances in Mutagenesis of Microbial Strains

i3 e E JE ) 2R WA P75 JEW P PN
i | 2 AD. ADD [10] ST BABOCEAIEE MY ISR 4-HBC [16]
FAE . KEH HH i) E:  AD. ADD [11] Foxszaar] ARTP i)W AD, ADD [17]
- B 1 K 1 AD [12] IR IR RIEANADE g AD, 9-OH-AD  [18]
+1 R KH JIENE) ADD [13]
- SN JIH [ ADD [14]

- TR A JIEL ] AD. ADD [15]

AN B it 658 A BEAZ 5 M (0 SR AR TR A, IR AL R 2
BB . T SR ETER, OfF
WFRFHAT T2 TAE, W3R 3. (&5 HAT
® HCCBO04 4T84k - WO B & 548, ks 1
FRAT LUK R (S B 5 4kl 4-HBC IRAZ H #k, T
R BEHRAT 4 4-HBCH® . Liu Zxf 1 BRAsig 4k,
T4 8 B 10 0 B AF 1R AT KR B IR 8 TR R A
(ARTP) kb¥iJ5, fHik®) 1 #k105 ZADF-4 (¥4
5 BT IR R AR AR, Z R MR AD A1 ADD =&
F (6.28+0.11) 1 (0.82+0.05)g/L, ;4L\ 48.3%
R E 60.3% . Donova S 4 BT AT Ak
FAFILANAEAS, fik ) 1 kAT L~ 42 L 9-OH-AD
VERN T BHEAT= YN R, BEREE 50%, 1%
HRANREFS A 9-OH-AD, {HfE[# % ADD™,

3.3 ESMAGIAE Y R B R TAR o

KA G A e A A 7 (S R b R A, TR
BALRAR, PR SN R B A R SR
AT, FU A=A B . T R IR )
R, T SR AR ACBUR I ROE A A G A
VAR i ) A AR 58 1l i, AH S AT R R
4 Fi7N o
3.3.1 3- {H -A™- B AL N TRESGE

WFFE R, @R TR AR bt &
FIA 3- SR -A'- A B kadD, AR 3-
i -A'- B2 KSDD [fRiA, {# {1  C1-C2 fir
TV BRI B 7 A2 11§55 A [l 4440 ADD 1,4-HBC #
BD %, #Eifidf ks SRy sikl. #5 3- &
B -A*- fii U A kadD Rifg, 84 a4k AN g
BE—3B TR C1-C2 A Bt S R0 £ AR s R, AT
WS AR — 2 B R IT R FEfE 9 CO, FT H,0, 42
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Tab.4 Advances in Steroid Genetically Engineered Bacteria

JEW WY B re 7)) PN
T S i 3- H§ A i S i 2R AR R A ADD. AD [19]
T4 6 17 Pixszint| YA Bl Ak 3- 58 -A- i AR R i AD. ADD [20]

AT FE A 3- S -A I A ,

AD AT A Rt o o BD r21]
T 46 15 PaxsTin| WAL -A - I A AR IS ADD [22]

AD EAUFF PR SERURT B P SR R 0 R T 5 3- £ - A - B il ADD [23]

AD NI7aE K T 575 T v S 2 40 AT 14 3- 5 - it S il ADD [24]

AD AR E 2R T v S5 R 02 YR T 3- 66 I -A - it S ADD [25]

AD KA TE R 5755 T v SR R T T 1 3- £ P -A - i L ADD [26]

AD HEAT B FERERT B b SR PR A 0BT 13- K6 - A it S i ADD [27]
T § T Iy B B 3 3 H T 13- £58 - - i Sl ADD (28]

il 4 3- 655 - it S JE R kstD,
Wi A .;;ﬁ- gﬁi’? 9a-a§§§§§ksh o AD. 9-OH-AD 29

AD AT B T 2 AT B S5 Y05 08 3§58 - Q- 5 b Tl AR ] 4 ot 9-OH-AD [30]
D S B PixsTint| SRR TR o 4-HBC [31]

. P AD. ADD. 9-OH-AD. 4-HBC.
T § T Iy BT SRR TR s 14-HBC. 9-OH-HBC [32]
LR P TN | AT i §5S B2 12 R Gl 9-OH-AD [33]
T i T Iy BOFF I o TR FsigDr bk, sk £ AR i G 5L Rl choM23& i 9-OH-AD [34]




1 EZE 25 Tk Z4 £ Chinese Journal of Pharmaceuticals 2020, 51 (7)

- 807 -

o F5S A T A R 7

Shao %55t 37 4 20 B A B S AR R EAT I 7 20 4T
ROUZH I 3- S -A'- AU R H BT Val366
3| Ser366 M IR IAR, Z748 B ] LA KR B 42 =
W % fk 1ok F2 o ADD/AD 774 R, % 3- 6%
i -A"- ot S R 0 R B8 P s ik 5, ADD
flai R R Y. Wei 250 2 BFF o 3- S5 -
A AR R TR S . L% ADD A K
T 3- HS R -A'- i R R (%A )5, AD/ADD
kM1 243531 : 51.5, ADD 40 i 15 3|
KUEFEHER, W3- SHH -A- it U 2 15 4] AD/
ADD bt Z i g R % P, Tang 25 F F 15 #F B o
3- KSH -A'- B S AN E 4L e R BE GS115 Rk
[ 17p- ¥ 88 Bt S B4 & 544k AD #i4 BD, it
1t AD 7] BD #1614, 5.0 g/L AD #4k3k15
T 4.2 g/L BD, 77 83%, %Mo AW %
BD Rt T —Fh R ik, AT A H A
DAELIESRAF I S & P Wei £ 3R LR TR
BN 0 BT T R 1 2 A 3- Sl -A'- i S [R) T
fif 35 (K kstDM Fi1 kstDA AT Inak ik, fefl AD %
1k ADD, {5 {4 B 72 7 i) ADD 445 514w,
ADD [ /R F= #1451 98.60% **'. Zhang 254443 B
#2528 B BT 3- S5 A" it 20 5 [N
ksdD 7£ ZF AT B i R ERIL, 1% TAR AR AT DAL
AD ¥4t A ADD, HEAAEEATE ML AD IR
L) 65.7%, xR 18 f5 a4, [RIBSAR K HE
i T AR A

Shao 2571 K15 75 T Hh S IR 08 7 R 1 3- £
i -A'- B S E A ksdD, s2HL 7 AD i) ADD [
WAk, ADD FERTTIA 5.7 g/l . Li 2545 2 AT
B P SRR RIA AT 3- S -A'- i ZUBIE R ksdD,
AR S A A LR R T 30 5 A4, IF
HL RS 1 4 ADD (864K P4 R 7 10 f5 4
1 1%, Wang S5 7E K e A 1 vh SRR TR 1 3-
SR -A- A B ksdD, SZELT AD ) ADD ff
AL, ERAK AT, ADD BRIk
96% . Zhang S5 FEHEFT i b RURRIE SR 3-
SR -A- i S EEIE R ksdD, B 2H TR Bl A KT

FIEGETE I 1.6 fi5, SEHL T AD [1] ADD [A9#54k,
ADD #4k %% 83.87%, TMJEIAEIL N 3.56% 7,
7K IR U 2 AE 4y B AT 1 Mycobacterium neoaurum
JC-12 v fin i 3R 2k §55 EE BA fife Iok 2 v ) SR B il 3- S
i -A*- Jii % B KSDD LL#2 % ADD [/ &, ADD
reE N 4.86 g/L $2 3 5.94 g/L, 5 L KFFHER: TR
ADD =A%) 10.28 g/L ", Yao S AT 45 FAT
ATCC 25795 %5 i 3 Fh 3- 4l -A'- I &l
) T/, 3 7l Bl 210 0 i ok i A 0 s A 8 i e AR
9-OH-AD [/~ it mE] 6.02 g/L, wlfgR 3- K -
A i AR S 9-OH-AD Afgik— 5%k 9-OH-
ADD, T ik 4 655 i 4 1F— 25 B A CO, Rl H,0,
T 9-OH-AD [ 8 *,
3.3.2 3- i -9a- FREGIEN TFEUE

W e B E R S N TR R AR b i ik
15 3- HEH -90- FRAEGIEA ksh, BT LA 5% 3- S A -
9a- F1LEE KSH ik, 7E %1 CO L a3,
T TR RSGHT FE 885 44 R ] 44 G 9-OH-AD. 9-OH-HBC
H19-OH-1,4-HBC, Bk & HHT i SR 25 5 Rk

Yao %765 4 4 K AT 1 ATCC 25795 Jill 5% 3-
W -90- FRALBEHRE A ksh ik J5, 9-OH-AD [17=
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JC-12 Wiy 3- S -9a- AL EFIE A ksh, FE7E
Fili 8 25 O FF T N5 6 GE,  DUEE 4R B 2E f AT 1 41
MBEAT A S FE1L, % DK AD #:46h 9-OH-
AD, [R5 1% B e 2 0 8 4 B i S8 GDH, 44
BTN T BAERS, ALK AD BREM SRS
PR AR TS T (NAD ™) 36 J5 ik J5 7Y 4 il
[ (NADH), PRI FEIEARAE, AR
4k 7 AD WAL 9-OH-AD K2, #Hib%
N 90.4%, 73y 0.45g-L 1 h1EY,
3.3.3 FERARH T S AR AE D)

AP Y I 5 A A A2 75 B 2 D i L
I DA S Z AR B IR FH S DR s B A JEE DR A T
HE DR TRE MO AR A 15 2 1 SRR B 0 3 TR T A R Ak
FIRAR M TREEARMWEANF LN TREE, St
REHE MR NS R T AL A, WEEERE
AL ThRE LR TRE BRI AT AE M AL, il & AR
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M S BRI R, LA THHL 4-HBC 427768 1,
2 A-HBC F=81k3| 759 g/L, FrEm 20.3% .,
Xu 25 0f §§ BT & 48 b BT 17B- #5251 i A
il AN B- 2 B T 4l i A T T L ) R T 1 4 1 R
[Al hsdda @47 T2 0508, T F2 # Ak i 3 Ff 4-HBC
KArm AT A% 0,127, 0.109 A10.074 g-L™*-h™",
A B HIF S5 hsdda 7 £ B 2 AR U o R FE DU Th g,
B2k hsdda S5 4-HBC KUM= 4, 9]
hsdda 78 & B 004 B A vt 25 DS AE T %' He 2%
X 3 AT B A 8 B8 R AT HE I TR s,
SERZ A AT TR R I £ B 08 R GO AE B 4 B B
F, HLREREREMRBISCHE I mceG M 2 AN EE
3K yrbE4A. yrbE4B, EAHE ) 9-OH-AD F= &
LF] 5.7 g/lL, 2 7 20% ¥, Xiong ZHF 9T,
o (Rl F 2 X Sl A W B fift 55 1 9-OH-AD 1§54k =
A, Bk o BRI 2EE sigD J5 9-OH-AD (17~
BT 18.9%, FEUCIERE boinsm B REAQ I O% B I K]
choM2 [j&iA, FAKE M 9-OH-AD ;=& M 8.37 g/L
PEF] 1027 g/L, T 22.5% B,
3.4 PEAHTI S A A

AR T Re AR S B AR S M el A oh, AR
W P — SRR R P Bl 28 I A 8 A b T R A R AL
L AN B A BRI A s RS, AT
§85 A rf ) AR 43 3E — BB A 7 A B 88 A e T A
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Tab.5 Advances in New Steroid Intermediates
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Tab.6 Advances in Research on Steroid Intermediate
Transformation Conditions

T AT AT S
WIS A HFEE | RE R AD 30
WS AR LRI AD [40]
WEE A REGHFRE  AD. ADD (4]
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R, I FT I H T BEE 2 BT TR 4 B RE Y B K
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FARRE D) S B A= WAL ) 2% AD HEAT THFIC. XHEW)



« 810 -

A R 0 R W S OHAT T BT AR AL, AD [ i
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