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(PEAE AR EE A SHIBE B SRR BE 712100)

 E CRITE G IRE KMT %\ J8 5 I3 3l 124 0052 w2 HAE AL 45 8 H 8~10 JE#% i /\ B #5 AR
P A s L A S KMT 0.1 mL/kg, FEAE 2507 4 25 /5 5.10.15.30.,45.,60,80,100,120 min 347 ITC A 1Ml &
HR A W0, I [ 25 2R BRI Ml 8 ik ot AR, SR PR 6 06 0 22 1 3% b PRACATTT R ALD F R EMERE . 455 & 8L, 1l
FEA HR FEVEZYJ5 10 min B35 B 55 i {8, 2 J5 TP 46 % 8 T 0, 3 80 min B BHRAL, ZFEFF G TR . PRALA
II #1 ALD 5 SBP.DBP.MAP J HR (948 fb a3 KB Rl B AL — & A CH: . &8 PRAJATIFI ALD &
5 KMT 510 /\JE 5 15 s 12428 B B R — i Sk 38 — 0 11 I R 48 19 A8 fb 7T B 2 KMIT 51 V8

LI B F1 2 AR AL EEAE AL Z — .

KW VB KMT R sh 2% B 5% — A Bk — WA AR 585 0 7 HL

hESERS  S857.1 XERFRER A

B3R — 1 5 9k R — B [ B AR 4 (renin-an-
giotensin-aldosterone system, R-A-A-S) J& A
P ZE R T R G, B X 4RO I R G
T R YRR s U8 e i T A AT A, K
MR PR A EEAERY . T AR &
B L VT 22 BRI 245 400 SRR B 5 V6 6 1l 3 3 ) 2 1 52
i 5 R-A-A-SHEHE BV KR . ARG 7 A
SN R AL AE T T 5 N AR AR B TE A A
Bl g b B FZ 0 N E . H 2 BUAE G IR
BRI o a5 FHRAE PRI X 5 /)N B 8% 1) 35 045 B AR
B o ME LA CRUBEHE T W . PR 44 A R 8K
L (I R R B2 A S A G B B — & 4T
DR — il 2 22 (KMT) 24K 45 - 67 JBR 19 Jit 28 AF
il B — A 52 DR R0 X G R T 2 2R 1) B 5
By . AU R R KMT 4 /UH
AR TE B I L0 38 K 1l 3 T 3R (renin, PRAD |
1L %5 % 5k & (angiotensin, A [ ) 1 [ ER (aldo-
sterone, ALD) 1 52 iy, )\ R-A-A-S 77 [ 8 7/~
KMT 51825 i i 3h 1 2 22 4 1 53 - VE FIPL
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5.0 % (HR) Ui 46 1 (SBP) | 4F ik J& (DBP) & F min B} 2 28 B AR B 1K .

Bk (MAP) % . R AR i )5 761X 00 5 5 )5 KIS WL 4 KMT J5 . SBP.DBP #I
FEBALA E S KMT 0. 1 mL/kg, JF7EFES 258 MAP Z L H LA ML 5 min B FF 45 E T, 10
J& 5.10,15.,30,45,60,80,100,120 min 43 H| 47 min B F+ 2 5 &L, H Y5 0 min AH 02 % A B F
HR.SBP.DBP.MAP 45§ i (1) Wi il - [7] 5 R B (P>0.05), ZJ52¢18 T B, 60 min B [ 2 %

I 0 DK L ARE o 5 IR ST BB 5 R ) i 5 5] R AN W A o ) fe A L B 120 min B SRR E
REEAT a1 750 7 3 A e A AT R A B 4 BRI R & FIEH K
%) feft FH 150 BH AT 0 5 2.2 KMTx/\[E¥ 1% PRA AT #1 ALD [RE
1.3 BESITELW gl o b=

B DL Y 8 £ bR fE 227 KR . R SPSS M 2 g, 658 4% 5 KMT J5 i 3¢
16,0 X ECHRHEAT — 4605 2200 M G0 R I PRALAT & ALD i # W JE 78 15 min B 7F % 5%
22715 5 [ P 9 B R HH D& 815 40 # T 4 ) B T 25 R i 75. 90% (P <C0.01),

258.83% (P <C0.01) 1 119. 70% (P <C0.01);
2 RGN 15~80 min, Ifii 3% PRAA Il Fl ALD Jii & ¥k & &
2.1 KMT3/N\ESMiiEzsh AAFERNE I BB R R, 2] 80 min B T [ = H ALK,
B2 1 AT, 25 i AT .0 8 0 (110 &= PEEE 5 0 min A E 4 BIREAR 48. 1926 (P<<0. 05) |
5) bpm,7E 4 KMT J5 10 min 0% [ F}E (125+ 2.70% (P>>0.05) 1 32. 49% (P>>0. 05) ; Z J5 IfiL
6) bpm, 5 2 [ AH 22 R B E (P<<0.01),  PRAVAT A ALD Jii i vk & 2k B a4, H 3
#2510 min LIS O F B8 TR, 2] 80 min AL 120 min WSS A, 7E W45 SR AT, 2% PRA VA
REFRM B EAMMHEZEFRE FH (P A ALD JREWEYS 0 min L LB &£ R
0.01), 2§ 100 min J5§ .0 FJF 4 Tk, 3] 120 (P>0.05),
&1 ES KMT G800 R0 M E
Table 1 HR,SAP.MAP and DAP in pigs after KMT administration

WA /min  Time 3% /bpm  HR g 45 5 /mmHg  SBP & E/mmHg  DBP  F¥zhJkE/ mmHg MAP
0 110+5 13649 93+38 106+11
5 117+7 140+13 99+11 113+10
10 12546~ 145411 105412 120413
15 12046 " 138+14 96+7 116+14
30 103+5 126+11 85+7 95+9
45 97+6" 114+11"* 76+8" 8549~
60 9046 100+14" > 706" 777
80 85+ 7> 92417~ 64+8" 717
100 96+8~ 111+10" ¢ 7549 8648~
120 10447 129+12 89+7 98+9

W x « ”RARE 0 min A6 25 F R B (P<0.01) ;" * "&/" 5 0 min 46 25 5 3 (P<C0. 05) ;1 mmHg=0. 133 3 kPa, %[,
Note:“ * % “represents the difference is extremely significant at P<Z0. 01 compared with 0 min;*“ * “represents difference is significant at

P<C0. 05 compared with 0 min;1 mmHg=0. 133 3 kPa. The same as below.
2.3 J\B3iEH KMT 513 PRA. AT #1 ALD (P<<0.05)(#£ 3),
HRERES LRz HFIEBROBXE 3 Wb
YRS KMT J& /N8 ## I3 8h 11 24 0 A8 4 25
W PRAVA T HL ALD J5i 2 ¥ & 1Y 725 1k it BRI B KR — B E IR 5% (R-A-A-S)
112278 £ ] (9 P9 PR AH OGP 20 i & B, PRA R SER N E A B2 NS R G — 2 Il R K
ALD 5 HR,SBP,DBP.MAP 17 7£ & 3 # 5% 1 T r il Jo T A 1) LR T R G A AR RE ALK AR
(P<<0.01); ATl 5 HR f1 MAP S8 A &M Bl %E EZEMEAY  PRAR i B ™ 4 ) — Fb
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Table 2 Effects of KMT on PRA.A 1 and ALD in pigs’ plasma

iF A /min Time PRA/(ng/L) ATl /(pg/mL) ALD/(ng/mL)
0 0.83%0.23 325.23479. 38 135.56436. 45
5 1.0940. 27 603.88£90.49" 234.53+£31.18" "
10 1.19=2£0. 31 1091.68£221.48*~ 278.49+£43.37* ¢
15 1.46£0.35" 1167.02+214.46* ~ 297.824+42.51* *
30 0.85+0. 21 890.49+101. 85" 131.28425. 67
45 0.68=20. 16 670.43£73.22*~ 126.884-34. 33
60 0.5140.17 522.65479.61 108. 75435. 27
80 0.43+0.14~ 316.46498.71 91.52419.45
100 0.95+0.19 569.47+£87. 42" 125.394:28. 47
120 1.33£0.28* 671.27+83.29*~ 157.26437. 42

£ 3 RA-AS SMFEsHNFEHROEXESH
Table 3 Analysis of correlation between

R-A-A-S and hemodynamics

F8Fr  Index HR SAP DAP MAP
PRA 0.80** 0.81"" 0.80"* 0.82**
All 0.67~ 0.58 0.59 0.63*
ALD 0.92** 0.80" " 0.84"" 0.89"*

110,058 =0.632570,018) =0. 765, “ % x "RINBEFHALE; %7
FIORMK
Note: 7o, 058 =0. 632570 01(s) = 0. 765. “ % x ” represents signifi-

cant correlation;* * “represents correlation.

UK R AR T A 0 i A Rk R R A
AT JEH L AT . AT RN R
I 75 W 6 ) 5 T O b B R B 4 ALDE
R BIF 5% 45 26 B, R-A-A-S 14728 1k 7] i 5 JfR
Fiss 24 ) R 25 L 20 0 BRI i) A B T R 5 A
HYIM KR I AR 2257,

SR TR e B HE 2%y P XSS JROM R 45, AT 5
B0 2R B ) T, X PP VR BB FE S 5 ~ 10
min"""M SEFEIKE HL A R 2 R G AE
RE B AIK B 1 A 3R 28 JMp 28 43 U ) 1) R L, O g
8 3 ) A8 S 28 0 T DA RE A AR 0 R6  l
Z % 1LY 81 12 2R G0 5 W R, R B R (0 R R
JE RGN 7Y 3 kO RIEIRBE AR R TR (A
AR R TR . AR R e
KMT J5 15 min 0> 3 T} 2 85 i {8, Bl J5 746 R
AL S K AR Ak S RT BB A T R — 2 S A
iz Tl 24 7 r AR A8 SRR 28 FR G AR AT O s
B R AR 1 25 I T B AT B AR A L R o
BRI 53 8h RAEKE L ith B 2 5 E R 3 Fh
25 A0 BLAE L il L0 R T IR AR B AR AZ 4

BN, TEZYJE 15 min FF4G, DR EREET
Ref f10 s A L 3k mT R 5 G e ) A 0 JUL AT o1 1 T B 92
FEPKE 1Y AR 3 i R AT G .

ML J2 S5 ket WU AT 46 7 < ) FB1 a7 BEL g i i
M EZEAme iR, AP T SBP.DBP
1 MAP 7EvEZS 51T 15 min 2 [ Fh##, x n] fg
5 G TR 1 A8 SR A 28 24 A A FH AU 4 i 161 4t af
AL IR AR S FE K E X o2 A2 MR Y
VB FH 5 S50 166 40 155 BEL g 38 5 T e il e 2
AT B X AT RE S SRR E X T AR M g
PHI/E A 6, I H 2 FE Pk 2 ge s b X d 8 R
G538 TS U W) R 58 TR 28 A ity 2 AR L R I R
R 3 — 5 1 i H 2 R i AR E SRR ) L A=
Fo A R L R R B R A A S
10~80 min Hf E I T RS . GMHER | 35 LIk
JE R 22X 3 i 24 My 2 a4 P 3 a5 e
Thim Ja g TR, AR bl R oA AR A (R R
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. — 2% R-A-A-S 51l 8h 1 2= 48 b i 17 2
A it (] 1Y) PR R A OGP 3 BT 4 R R T R 0 A
KMT Jif 5 #9 [a], R-A-A-S (% 45 fk ¥ # 5 SBP,
DBP . MAP . HR 25 {6 77 75 & — 2 B2 JE 19 4 ¢
P, Hh SBP.DBP.MAP 5 PRA 1 ALD 177
T BEAH G ME (P<<0. 01) ,SBP #il MAP 5 A [l ££7F
AHEHE(P<C0.05) . MW AT LIAS L PRA VAL A
ALD 25 KMT X§ /\ J& ¥ If it 3h 71 2 728 46 i) 43
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FCRAAE 7 208 5 29 47 3 TR AR 4 TH R
5.

4%

AR R FH TR 06 W 1 56 KMT J5 /A8 #
Mg PRAVAT L ALD (49 & ik B, 2558
~LR-A-A-S 2 5 KMT %\ 8 5 I i 3 1 24 748
TR BT S BT AR A2 N JE B I3 3 71 24 48 b
RN FEFERZ —,

S X#Hk Reference:

(1] #k Z A [M] db st AR T4 Ak, 2005: 116-
136.

YAO T. Phisiology[ M. Beijing: People”’ s Medical Publish-
ing House, 2005:116-136 (in Chinese).

(2] BRefk, Wt o5, sk Al 0. O [R) R B J7 6 b I R B % B R —

1A Bk B — R B R e n ST LT ). R W A AR
2013,15(12) :1707-1708.
CHEN J X,YAO J F,ZHANG W F. Study the effect of dif-
ferent anaesthesi on renin-angiotensin-aldosterone system in
gynecology patients [[J]. Journal of Chines Physician .
2013,15(12):1707-1708 (in Chinese).

[3] Btk X SCHL, [ 05 M. 19 A By & & 4F 2% K e 4 1 R 1

B AN S R0 4 R ok H R R e ng L], sk
BE¥7.2014(33) :151-152.
LIJ L,ZHAO W CH,KUANG F M. The effect of propofol
combination with sufentanyl on renin-angiotensin-aldoste-
rone system in gynecological laparoscopic surgery patients
[J]. China & Foreign Medical Treatment ,2014 (33);151-
152(in Chinese).

[4] AJADI A R.OLUSA T A,SMITH O F. et al. Tramadol
improved the efficacy of ketamine-xylazine anaesthesia in
young pigs [ J]. Veterinary Anaesthesia and Analgesia .
2009,36(6) :562-566.

[5] LUDZ,QINS H,MA X W,et al. Tramadol effect on the
ketamine-medetomidine combination in immature Bamei

pigs[J]. Medycyna Weterynaryjna ,2013,69(3) ;165-170.

(6]

[7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

REAT W= R A R KRR B R A O
g P P LD . BE 4 30k . 2005, 24(6) :1023-1026.

WU Y F, LI X S. The effect of renin-angiotensin-aldoste-
rone system in cardiovascular diseases[]J]. Anthology of

Medicine ,2005,24(6) ; 1023-1026 (in Chinese).

RAE L F. B B R Rk E R
STt LT ], BRI S AR . 2015, 44(1) : 4-6.

WU J J,BU R,JIA J,et al. Research progress of renin-an-
giotensin-aldosterone system[ J]. Journal of Medical Re-

search ,2015,44(1): 4-6(in Chinese).

EVANS R G,CORREIA A G,WEEKES S R, et al. Respon-
ses of regional kidney perfusion to vasoconstrictors in an-
aesthetized rabbits: dependence on agent and renal artery
pressurel J ]. Clinical and Ex perimental Pharmacology and
Physiology»2000,27 (12):1007-1012.

WING L M,REID C M,RYAN P B.et al. A comparison of

outcomes with angiotensin-converting-enzyme inhibitors

and ciuretics for hypertension in the elderly[J]. New Eng-

land Journal of Medicine ,2003,348(7) :583-592.
VAINIO O M,BLOOR B C,KIM C. Cardiovascular effects
of a ketamine-medetomidine combination that produces
deep sedation in Yucatan mini swine[J]. Laboratory Ani-
mal Science ,1992,42(6) :582-588.

KOLATA R J, RAWLINGS C A. Cardiopulmonary
effects of intravenous xylazine, ketamine, and atropine in
the dog[ J]. American Journal of Veterinary Research ,
1982,43(12):2196-2198.

LEE J Y.JEE H C,JEONG S M, et al. Comparison of an-
aesthetic and cardiorespiratory effects of xylazine or me-
detomidine in combination with tiletamine/zolazepam in
pigs[ J]. Journal of the British Veterinary Association ,
2010,167(7) . 245-249.

MUIR W, HUBBELL J A E, BEDNARSKI M B. Hand-
book of Veterinary Anaesthesia[ M]. Oxford, UK; Wiley
Blackwell ,2007,121-127.

KONGARA K,CHAMBERS P,JOHNSON C B. Glomer-
ular filtration rate after tramadol, parecoxib and pindolol
following anaesthesia and analgesia in comparison with
morphine in dogs[J]. Veterinary Anaesthesia and Analge-
sia +2009,36(1) :86-94.

HASKINS S C, FARVER T B,PATZ J D. Ketamine in
dogs[J]. American Journal of Veterinary Research ,1985,
46(9) :1855-1860.

WA AR 5 L, S NS A A BRI R 6 /N B g
M sh R b e R B RE BB REN
ST, B P R A . 2009, 40(8) 1 1244-1248.

FAN H G,LU D ZH,HU K.et al. Effects of the combined
anaesthetic for miniature pigs on hemodynamics and renin-
angiotensin-aldosterone system in miniature pigs[J]. Acta
Veterinaria et Zootechnica Sinica ,2009,40(8) :1244-1248
(in Chinese with English abstract).

FE R XEFM X /N B8 1003 3l 3 2 19 52 i e FEAR AL



6 1 PP R AR ST A RN KMT X/ JE 5 L0 3l 00 2% B B 28 — 148 K 3% — I 1 TR 2% 49 1Y) 5 Tl .+ 831 -

[D]. MR EE  FR ALk K 2%, 2009. anism in miniature pigs| D]. Harbin: Northeast Agriculture
LU D ZH. Effects of XFM on hemodynamics and its mech- University,2009 (in Chinese with English abstract).

Effects of KMT on Hemodynamics and Renin-Angiotensin-
Aldosterone System in Bamei Pigs

LU Dezhang, YIN Yupeng, WU Chenchen and MA Xinwu

(College of Veterinary Medicine, Northwest A&.F University, Yangling Shaanxi 712100, China)

Abstract In order to investigate the effects and mechanisms of KMT on hemodynamics in Bamei pigs,
eight healthy Bamei pigs of eight-week-old were received intramuscular injected KMT 0.1 mL/kg, and
blood was collected in 0 min, 5 min, 10 min, 15 min, 30 min, 45 min, 60 min, 80 min, 100 min and
120 min, at the same time, noninvasive blood pressure(NIBP)and heart rhythm(HR)were monitored.
Plasma renin(PRA) ,angiotensin [[ (A ]l )and aldosterone( ALD) were determined by radioimmunoas-
say. The results showed that NIBP and HR were increased after injection and reached the highest at
10 min and then decreased until 80 min, after that time NIBP and HR were increased. PRA, Al and
ALD were changed similar to that of SBP, DBP, MAP and HR, and correlation between them was
found, particularly in SBP, DBP and MAP. The conclusion showed that PRA, Al and ALD partici-
pated in change of hemodynamics caused by KMT, and R-A-A-S caused by KMT in Bamei pigs maybe
one of the main reasons for changing blood pressure.

Key words Bamei pigs; KMT; Hemodynamics; Renin-angiotensin-aldosterone system; Molecular mech-

anism
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